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H o B O e  B  a B T O M O Ö M A e C T p o e H k M  M  T e X H O A O r M M  n p O M S B O A C T B d

P E L U E H H f l  ceH T aß p b C K oro  E IjieH yM a UK KEICC 1965 r. 0 6  
y jiy q m eH H H  ynpaB jieH H H  npoM bim jieH H O CTbio co 3 A a io T  H eoö - 

x oÄ H M bie  ycjiOBHH a a h  y c n eu iH o ft  opraH H 3a iiH H  p a ö o T  n o  co ß e p - 
UieHCTBOBaHHK) BbinyCKaeM Oft npO A yk llH H , pa3BHTHK> MOlllHOCTeß, 
yB ejiH ^eH H io  B b inycK a  npoAykn,H H  h yA yn in eH H io  TexH H k0-3k0H 0- 
MHMecKHX n oK a 3 a T e jie ft  p a ö o T b i npeAnpHHTHÜ.

r ij ie H y M  UK KnCC npH 3H aji H eoöxoAH M biM  opraH H 30B aTb  yn -  
p ag jreH H e npoM bim jieH H O C Tbio n o  O TpacjieB O M y npH H nn n y, o ö p a -  
30B3B AAH 3TOH Ije jIH  OTpaCJieBbie MHHHCTepCTBa H COCpeAOTO- 
MHB B HHX eAHHOe pyKOBOACTBO KaK npOH3BOACTBeHHOft A eH TeAb- 
HOCTbK) npeAnpH BTH H  H 0 6 "beAHHeHHH, T a k  H BCefl AeHTejIbHOCTblO 
n o  C03A3HHK) H BHeApeHHIO B npOH3BOACTBO HOBOfi TeXHHKH.

T a k a n  cn cT eM a  ynpaBAeH H H  npoM bim jieH H O CTbio b  coneTaHHH c 
n paßaM H , npeACTaBAHeM biM H npeAnpnH TH H M , n OTBeTCTBeHHOCTbio 
n peA np nu TH H  3a B b in o jw eH H e yTBep>KAeH H bix n oK a3aTeJ ie fl no3BO- 
jin eT  H a n ö o jie e  p a u n o H a jib H o  n cn o jib 3 0 B aT b  oöop yA O B aH H e n cp e A - 
CTBa, B b iA e jiaeM b ie  Ha n poM b iin jieH H oe CTpoHTeAbCTBO.

PeH T a6 ejlbH O C T b CTaHOBHTCH OAHOft H3 rjiaBH blX  ABH M yn iH X  CHA 
pa3BHTHH npOM blinjieHHOrO npOH3BOACTBa. n o a T O M y  MHHHCTepCTBa 
h  npeAnpH H TH n AOAiKHbi no-HOBOM y noAXO ÄH Tb k  peu ieH H io  Bon- 
p o co B  K annTajioBJ io iK eH H H , HOMeHKJiaTypbi h  K anecTB a B u n ycK ae - 
MOH npOAyKIJHH, K TpeÖOBaHHHM, npeAT>HBAHeMbIM nOCTaBUtHkaM
h c x o a h m x  M a T ep n a n oB  h  K O M n jiek T y iom H x  H3AeAHft.

XXIII CT>e3A KnCC HBHTCH HOBbIM STanOM B 6 o p b 6 e  COBeTCKO- 
ro H a p o A a  3a n ocT p oeH H e  KOMMyHH3Ma. C T .e3A  n oA ß eA eT  h t o t h  
A cnTeAbHOCTH KÜCC 3a nepH O A, n p o in eA u iH ft n o c A e  X X I I  cbe3A a, 
HaMeTHT n epcn ekTH B bi pa3BHTHn cTpaH b i Ha n p eA C T o n m ee  n n ™  
AeTH e, onpeAC A H T o n ep eA H b ie  3aAanH  napTHH h  H a p o A a  b  KOMMy- 
HHCTHHeCKOM CTpOHTeAbCTBe.

O c y m ecT B A eH n e  p a 3 p a 6 oT a H H b ix  aBTOM oÖHAecTpoHTeAHM H nAa- 
h o b  pa3BHTHH O TpacAH  Ha npeACTO H m ee nnTH AeTH e h b h t c h  ö oA b - 
UIHM BKA3AOM B nOCTpoeHHe M aTepH 3AbH 0ft 6a3bl KOMMyHHCTHAe- 
CKOro OÖLUeCTBa. U A aH O M  paSBHTHH 'BBTOMOÖHAbHOft npOMblUIAeH-
h o c t h  Ha 1966— 1970 r r .  n p eA ycM aT p H B a eT cn  yßeAHHeHHe 6 o A ee , 
n e M 'B  2 p a 3 a  B b inycK a coB peM eH H bix  aBTOMcnÖHAeft, aBTOÖyCOB h 
npH nenoB .

U p eA ycM O T p eH H b ie  Ha il9 6 6 — '1970 r r .  pocT r p y 3 0 »6 o p o T a  h  k o h - 
ueHTpauHH T p aH cn op T H b ix  p a ö o T  b k p yn H b ix  aBTOxo3HÜCTBax n o- 
T p e ö y io T  H3MeHeHHn C T p yK T yp u  n a p n a  rp y3 0 B b ix  aBTOM oÖHAeft. 
ÄOAJKHbl Ö yA yT  nOBbICHTbCH rpy30n0A 'bCM H0CTH OCHOBHblX M ac- 
c o b h x  M O AeAeft rp y3 0 B b ix  aBTOM oÖHAeft, rn n pe npnMeHHTbCH aB- 
TOMoÖHAbHbie n oe3 A a  c  n pnn en aM H  h  n oA yn pH irenaM H , a T a K * e  
pH3BHB3TbCH npOH3BOACTBO M aAblX (p a3B 03H b Ix ) rpy30B bIX  aBTO­
MoÖHAeft.

O cB oeH n e  h  H apau iH BaH H e npoH3BOACTBa h o b m x  m o l u h m x  K ap - 
ÖKipaTOpHblX H ÄH3eAbHbIX Ä B H raT eA eft AaCT B03M0>KH0CTb nOBbl- 
CHTb rpy30n0AT>eM H0CTb aBTOMOÖHAeft H, CAeAOBaTeAbHO, aBTOnO- 
■»3AOB C BbICOkHMH THTOBblMH KaH^CTBaMH.

< s  o  n ... I- •

rOpbKOBCKHH aBT033B0A  nepeXO AH T Ha npOH3BOACTBO aBTOMOÖH- 
a h  T A 3 - 5 3 A  r p y 3on oA 'b eM H ocT b io  4 t . H a  6 a 3e  B T o ro  3 b to m o 6 h -  
ah  h 3 b to m o 6 h a h  3 H J I-1 3 0  rpy3onoA"beM H O C Tbio  5 t  6 y A y T  Bbi- 
n y ck a T b cn  a B T o n oe3 A a  rpy3onoAT>eM HOCTbio 7 h  10 r.

CpeAH H H  rpy3onoA 'beM H O CTb aBTOM oÖHAeft h aB Tonoe3AO B , b h -  
n y ck a eM b ix  o c h o b h o h  rp y n n o ft  3 3 b o a o b  (3 H J I ,  E A 3 ,  Y p A 3  h 
M A 3 ) ,  noßbiCHTCH c  4 ,6 8  r  b 1965 r. a o  6 ,3  t  b 1970 r.

J3.AH n epeB 030K  MeAKOnapTHOHHblX rp y3 0 B  H pa3B03KH TOBapOB 
AAH TOprOBOH CeTH npeAyCM OTpeHO npOH3BOACTBO aBTOMOÖHAeH-
(jjyproH O B  rp y3 on oA "b eM H ocT b io  0 ,35— 1,1 t : « 3 a n o p o * e i i
3 M 3 - 9 7 0 » ,  «M o c k b h h -4 3 3 » ,  Y A 3 - 4 5 1 M ,  a T a k w e  n p oH 3 BOACTBO 
p a3B 03H oro  4>yproH a h o b o h  m o a ca h .

H a  6 a 3 e  rp y3 0 B b ix  aBTOM oÖHAeft o 6 u re ro  Ha3HaneHH5i ß y A y r  
BbinyCKaTbCH MOÄH(|)HKailHH aBTOMOÖHAeft ÄAH paÖOTbl B pa3AHH- 
HblX AO pO KH blX  H KAHMaTHHeCKHX yCAOBHHX. H a  6 a 3 e  UiaCCH OC­
HOBHblX M OAeAeft aBTOM oÖHAeft, n p m ren oB  h n oA yn p H ijen o B  co - 
3A3IOTCH CneanaAH3HpOBaHHbie aBTOMOÖHAH-CaMOCBaAbl H CaMO- 
CBaAbHbie a B T o n oe3 A a  a a h  n epeB 030K  npoM biu iAeH H bix  h ceAbCKo- 
xo3H ftcTBeH H bix rp y3 0 B . U a h  n epeB 030K  b ro p H o p yA H o ft  h  y ro A b -  
Hoft o T p a cA H x  npoM biuiAeHHOCTH b yCAOBHHX O TK p b iToro  c n o c o ö a  
p a3 p aöoT K H  M ecTop oiK A eH H ft n oA e3H b ix  H CK onaeM bix npeA ycM O T- 
peHbi aBTOMOÖHAH-CaMOCBaAbl rp y3onoA T>eM H ocTb io  27, 40  h '6 5  t , 

a Tak>Ke caM ocß aA bH b ie  a B T o n oe3 A a  rpy3onoAT>eM HOCTbio 45—  
110 T.

U a h  o öcA y iK H B aH H ji nacca>KH poB  b  ö oA b u iH x  r o p o A a x  h  n p n - 
rop O A aX  naBAOBCKHÜ, K ypraH C K H Ü , JlHkHHCKHÖ H JlbBOBCKHft aB- 
TOÖyCHbie 3aBOAbI rOTOBSITCH k  BbinyCKy aBTOÖyCOB BMeCTHMOCTblO
60, 90, 105, 110 h 120 neA. Ü A aH H p yeTC H  T a k iK e  npoH3BOACTBO
COHAeHeHHblX aBTOÖyCOB BMeCTHMOCTblO 190 neA . C o3A aH b I KOM- 
cjiopTaöeA bH bie aBTOÖycbi a a h  A a A b H n x  n acca iK H p cK H x  nepeB 030K  
H OÖCAyiKHBaHHH TypHCTOB. H a  HeKOTOpblX aBTOÖyCHblX 3aBOAaX 
n peA ycM O TpeH  Bb inycK  aBTOÖyCOB a a h  ceAbCKOft m c c t h o c t h , a 
Tak>Ke M ap m p yT H b ix  TaKCH BMeCTHMOCTblO 10 h  28  neA .

ABTOM OÖHAbHan npoM b iu iAeH H ocT b  p a ö o T a e T  T a io n e  H aA  co - 
BepmeHCTBOBaHHeM AerK O Bbix aBTOM oÖHAeft B b icm ero , c p e A H e ro , 
M a A o ro  h  o c o ö o  M a A o ro  KAaccOB. Pa3 B H T n e kOHCTpyKnnft s t h x  
aBTOM oÖHAeft H anp aB A eH o  Ha noB bim eH H e AHHaM HnecKHx h  Ton - 
AHBHO-SkOHOMHHeCKHX kaneCTB, AOArOBeAHOCTH H KOM (})O pTa6eAb- 
HOCTH.

B  co3AaßaeMbrx h o b m x  m o a c a u x  aBTOMoÖHAeft, AanraTeAeft, aß- 
Toöycoß h npnuenoB ocoöoe BHHMaHHe yAeAHeTca noBMiueHHio h x  
peMOHToenoeoÖHoeTH h  cokpameHHio TpyAoeMkoCTH TexHunecKoro 
OÖCAylKHBaHHH, a TaKJKe MaKCHMaAbHOfi yHH(J)HKailHH OCHOBHblX 
y3AOB H AßTaAeft. YHHlJjHKailHn KOHCTpyKUHft —  OAHH H3 OCHOB­
HblX skOHOMHHecKHx (JiaKTopoB, ÖAaroAapn KOTopoMy cokpamaeT- 
ch  HOMeHKAaTypa AeTaAeft b  o c h o b h o m  npOH3BOACTBe h  npoH3- 
BOACTBe 3anacHbix nacTeft, co3AaioTCH ycAOBnn a a h  yBeAHneHHH 
BuirycKa AetaAeft, cnenHaAH3anHH npOH3BOACTBa, aBTOMaTH3apHH
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npoiieccoB oöpaöoTkii, coxpameHHa HOMeHwiaTypu oöopyAOBaHHH 
H TeXHOAOI'HAeChOH OCHaCTKH.

nepecTpoftka ynpaßjieHHa npoMbiuiAeHiiocTbio no OTpacaeBOMy 
npHHunny co3AaeT a a h  aBTOMoÖHAecTpoHTeAeft ÖAaronpHHTHbie 
ycAOBHH a a h  yHH^JHkaiiHH kOHCTpyxuHft h TexHOAoniAecHHX npo- 
ueccoB b mapoKOM MaciuTa6e, yBeAnneHHH Bbinycka OAHopoAHoft 
npoAyku,HH, yAyameHHsi e e  kanecTBa, noBbimeHHH TexHHko-skOHO- 
MHHecKHx noka3aTeAeft npoH3öOACTBa, noBbimeHHH npoH3BOAH- 
TBAbHOCTH TpyAa. PeiueHHe 3Tnx saAaa noipeiöyeT AaAbHenmeft 
cr;enHaAH3au,HH npeAnpHHTHft, ocHaiueHHH 33boaob OTpacAH ho- 
BbiM oöopyAObahh6M, »HaiAHTeAbHoro yAyAiiueHHB CHdeMbi opra- 
HH33UHH TpyAa H TIp0H3B O A'CTB3, MexaHH3aUHH H aBT0MaTH3aUHH 
ynpaBAeHHB npOHaBOACTBOM H CO'BepineHCTBOBaHHH CAyTKÖbl Ka- 
HeCTBa Ha 6a3e BHeApeHHH HOBblX BbICOkOnpOH3BOÄHTeAbHbIX H 
CTaÖHAbHblX TeXHOAOPH'ieCKHX npOUOCCOB B AHTeHHOM Ky3HBAHO- 
npeccoBOM, MexaHO-cßoponnoM, Ky30BH0M h Apyrnx np0H3B0A- 
CTB3X.

nepenekTHBa pa3BHTHH TeXHOAOTHH AHTeHHOTO npOH3BOACTBa 
AOAJKHa OCHOBblBaTbCH Ha P33BHTHH MeTOAOB nOAyAeHHH 3aTOTO- 
BOk nOBbimeHHOii TOAHOCTH, H3TOTOBAHeMbIX AHTbeM B OÖOAOAkO- 
Bbie 4>OpMbI H no BbinAaBAHeMbIM MOAeAHM. Bbinyck AHTbH 3THMH 
MeTOAaMH ya<e b ÖAHJkaftiuee nHTHAeTne AOA>keH yßeAHAHTbCH b 
2— 3 pa3a. 3HanHTeAbHbie paöoTbi npeACTOHT T aK *e  no pacinn- 
pGHHK) OÖAaCTH npHMeHeHHH AHTbH B nOCTOHHHbie (JlOpMbl. Tpe- 
öyeTCH uiHpokoe npHMeHeHHe hobmx npoueccoB, noBbiuiaioiuHx 
TOHHOCTb OTAHBOk, noAynaeMbix b cbipbix necnaHbix 4>opMax. Han- 
6oAee KpynHbiM TexHHnecxHM AOCTHJkeHHeM b btoh oöa3cth  hb- 
AaeTca pa3pa6oTKa MeTOAa ynAOTHeHHa <})opM npeccoBaHneM B3a- 
MeH npHMeHaeMoro b HacToamee Bpeiwa BCTpaxHBaHna. K  1970 r. 
MeTOAOM npeccoBaHHa HaMeaaeTca noAynaTb ao  40% OTAHBOk.

HeoöxoAHMo AOÖHTbca yBeAHneHHH b aBTOCTpoeHHH Bbinycka 
BbICOkOnpOAHblX H nepAHTHblX KOBKHX AyryHOB B UeAHX nOBbl- 
meHHH npoHHOCTH h H3HOCOCTOÜKOCTH AeTaAeft, paÖOTaiOmHX B 
ycAOBHax noBbimeHHbix Harpy30K (kOAeHAaTbie h pacnpeAeAH- 
TeAbHbie BBAbl, UiaTyHbl H T. A-)-

JlHTeÖHbie neXH 3aBOAOB aBTOMOÖHAbHOÖ npOMblUIAeHHOCTH 
AOAJKHbl Ö blTb  OCHaiU,eHbI COBpeMGHHbIMiH nAaBHAbHbIMH H 3eMAe- 
npHTOTOBHTeAbHblMH arperaTaMH, <j)OpMOBOAHbIM H CTep5KHeBbIM 
oöopyAOBaHHeM, a Takuse cpeACTBaMH aBT0M3TH3auHH h MexaHH- 
3auHH ochobhhx h BcnoMoraTeAbHbix npoueccoB.

TeXHOAOTHa ky3HeAHOTO npOH3BOACTBa A°A>kHa COBepmeHCTBO- 
BaTbca TAaBHbiM oöpa30M b HanpaBAGHHH noBbimeHHa toahocth 
nOkOBOK CO CHHJKeHHeM paCXOAa MeT3AAa Ha HX npOH3BOACTBO. 
3 to aoaacho ocymecTBAHTbca nyTeM nepeBOAa ky3HeAHbix uexoB 
Ha HOBbie coBpeMeHHbie MeTOAbi npoH3BOACTBa 3aroTOBOK Ha Me- 
X aH H AeC K H X  XOBOAHblX npeCCaX H T0pH30HTaAbH0-k0B0AHbIX Ma- 
UIHHaX.

K 1970 r. BbinycK noKOBOK Ha MexaHHAeckHx koboahmx npec- 
cax AOAxeH cocTaBAHTb 50% ot oömero Bbinycka npoTHB 12% b 
1965 r. XlOAAiHO ÖblTb T3K>Ke pacniHpeHO H3TOTOBAeHHe UITaMnO- 
BOk MeTOAOM ropaaero BHAaBAHBaHHa h noKOBOk mecTepeH co 
UITaMnOBaHHblMH 3y6bHMH, paCHIHpeHO npHMeHeHHe Öe30ÖA0fiH0ß 
UITaMnOBKH H AP. KpOMe TOTO, AOAJKHa 3H3HHTeAbHO yBeAHAHTb- 
ca oÖAacTb npHMeHeHHH npouecca xoaoahoh  uiTaMnoBKH, koto - 
paa b paAe CAyaaeB 3aMeHHT TpyAoeMKHe npoueccbi AHTba, ky3- 
HeaHO-npeccoBOH h MexaHnneckoft o6pa6oTKH.

C IieAbK) HCn0Ab30BaHHH pe3epBOB nOBblllieHHa npOH3BOAHTeAb- 
HOCTH TpyAa B 3T0H OÖAaCTH HeOÖXOAHMO npOBeCTH 3Ha'IHTeAb- 
Hyio pa6oTy no 3BTOMaTH3auHH h MexaHH3aijHH ochobhmx h Bcno­
MoraTeAbHbix onepau.HH xoAOAHOniTaMnoBoro npoH3BOACTBa.

LUnpoKoe pa3BHTne aoajkch noAyaHTb Tak>ke nponecc xoaoaho- 
ro BblAaBAHBaHHH BMeCTO MexaHHAeCKOH o6paÖOTKH. VCTaHOBAe- 
HO, ATO AaHHblM MeTOAOM UeAeCOOÖpa3HO H3TOTOBAHTb Ha 3aBO- 
Aax aBTOMOÖHAbHOH npOMblUIAeHHOCTH ÖOAee 600 HaHMeHOB3HHÖ 
AeTaAeft. 3 to  yMeHbuiHT TpyAoeMkOCTb, noßbicHT npoH3BOAHTeAb- 
HOCTb TpyiAa h AacT ßoAee 20 th c . t  roAOBoft skohomhh npo- 
KaTa.

Pa3BHTHe TeXHOAOTHH ÄOAJKHO OCHOBblBaTbCH Ha UIHpOKOM BHe- 
ApeHHH HOBbix TexHOAOTHAecKux npoueccoB o6pa6oTKH: ynpoAHa- 
KHyeft TeXHOAOTHH H p33MepH0-AHCT0B0fi OÖpa6 0 TkH nAaCTHAeCKHM 
Acc^opMHpoBaHHeM, HakaTbiBaHHa 3y6beB h UiTaMnoBKH mecTepeH 
c 3y6oM, a6pa3HBHoro ineBHHroßaHHa, npHMeHeHHH hobhx TBep- 
Abix cnAaBOB, öbicrpopejKymHx CTaAefi h TexHHAeckux aAMa30B, 
MexaHH3auHH h aBT0MaTH3aiiHH npoueccoB MexaHHAeckoft oöpa- 
ÖOTkH, CÖOPKH H HCnblTaHHH aBTOMOÖHAeft. 3HaAHTeAbHOe pa3BH- 
THe h ycoBepmeHCTBOBaHHe aoa jkhh  noAyAHTb Taksce npoueccbi 
TepMHAeckoft h xHMHko-TepMHAecKoft o6pa6oTKH, npoueccbi CBa- 
POAHOTO npOH3BOACTBa, aHTHKOpp03HOHHbIX H A^kOpaTHBHblX nO‘ 
KpblTHÖ H AP-

B peuieHHHx ceHTaßpbCKoro ÜAeHyMa U K  KüCC  ßoAbmoe bhh- 
MaHHe yAeAeno Bonpocy yckopeHua TeMnoB TexHHAecKoro nporpec-

ca b CCCP. OTMeaeHO, a to  cymecTBOBaBinaa b nocAeAHHe to a h  
CHCTeMa ynpaBAeHHa npoMbiuiAeHHocTbio no TeppHTopnaAbHOMy 
npHHijHny a o  H3BecTHofi CTeneiiH CAepjKHßaAa TeM nu TexHHAecKO- 
ro  n p orpecca . PIpoH3BOÄCTBeHHO-TexHHAecKHe cbh3h HayAHO-HC- 
CAeA0B3TeAbCkHX H npoeKTHO-kOHCTpyKTOpCKHX OpraHH3aUHft c 
33B0AaMH 6 h a h  HapyuieHbi, a pyKOBOACTBO HayAHbiMH yApe>KAe- 
hhhmh h npoMbiiUAeHHOCTbio pa3o6meHO. ripoMbimAeHHBie npeA- 
npHHTHH, B A3CTH0CTH 3aBOAbI aBTOMOÖHAbHOH npOMblUIAeHHOCTH, 
He 6 u ah  MaTepnaAbHo 3aHHTepecOBaHbi b ßucTpeftm eM  ncnoAb- 
30B3HHH AOCTHJKeHHH HaykH H TeXHHKH.

T a x , H a n p n M e p , p a 3 p a 6 o T a H H b ift  H H H A ß T o n p o M O M  aBTO M a- 
THAeCkHH TeXHOAOrHAeCkHH npO UeCC  A H T b a  n o  B b inA aB A H eM bIM  MO- 
AeAH M  C kO M nAekTO M  TeXHOAOrHAeCkOTO O Ö O pyAO BaH H H  BHeApcH  

TOAbkO H a  rO p bk O B C k O M  aB T 0 3 3 B O A e  H BHeAPHeTCH  H a M oC k O B -  
CkOM aB T 0 3 3 B 0 Ä e  HM. J lH x a A e B a . O A H a k O  HeOÖXQAHMO 6bIAO  CO- 
3 A a T b  eme U ieCTb T akH X  aBTO M aTH AeCkH X  npOH3BOACTB H H a A p y -  

r a x  s a 'B O A a x  o r p a c A H . A ß T O M a T H A e c k a a  ahhhh a ah  H3TOTOBAe- 
HHH epeA H H X  (J)OpM M eTOAOM  npeCCOBaHHH n Ö Ä  BbICOkHM A a B A e -  
HHeM B H eA p eH a  T ak >k e  T O A bk o  H a TophkO BCK O M  a B T 0 3 aB O A e , He- 
CM O Tpa n a  t o ,  a to  M H o rn e  aB T 0 3 aB O A b i Hy>kAaiOTCH b T a k n x  ah- 
HHHX. PIpOH3BOACTBO AHTblX  KO AeH AaTblX  B 3 A 0 B  H3 3arO TO BO k , OT- 
AHTblX  B OÖOAOAkOBble 4>OpMbI, O praH H 30B 3H O  n O k a  TO AbkO  Ha  

r opbkO BC kO M  aB T 0 3 3 B O A e  aah  aB T O M oöH A eft « B o A r a »  h TA3-53. 
O A H a k O  3  TOT n porpeC C H B H b lH  TeXHOAOrHAeCkHH n p o u e c c  TeXHH- 
AeCkH H 9kOHOM HAeCkH U eAeC O O ßpa3H O  npH M eH H Tb AAH  H 3T0T0BAe- 
HHH kO A eH A aTb lX  B 3 A 0 B  aBTOM OÖHAeft MHOTHX A P y fH X  MO- 
A eA e ft.

n p o rp e c c H B H w e  TexH O A orn A eck H e n p o u e c c b i Ky3H enH oft o ö p a -  
6 o T k « ,  H anpH M ep u iTaM n oB ka  MeTOAOM H CTeAenna, BHeApeHbi 
TOAbkO Ha OTACAbHblX 3 B T 0 3 aB 0 A ax . O Ö b eM  HX npOH3BOACTBa 
25 Tbic. t  b r o A  n pn  u eA ecooöp a a H O M  o6 i>eM e BHeApeHHH Ha 6ah- 
Jkaftu inft n e p n o A  6 o A e e  80  th c .  t . 0 6 b e M  6 e3 o6 A o ftH o ft  r o p a n e fi 
uiTaM noBKH  m e cT ep eH  h A p y r n x  A eT a A e ft  mojkho yßeAH AH Tb c 5 
A o  20  th c .  t  b ro A , a ro p a n e ft  u iTaM noB kH  m e cT ep e H  c 3y6bHMH 
c  2 TbIC. t  a o  42 TbIC. T.

TexHOAOTHAeckHH npouecc, oöopyAOBanHe h ocHacTka a ah  npo- 
<j>HAHpOBaHHH 3aroTOBOk nepeu ropaAeft u iTaMnoBkofi BHeupeHu 
Ha MockOBCkOM aBT03aBoue hm. JlHxaneBa, TophkOBCKOM aBTo- 
3aBOAe, riaBAOBCkOM aBTOÖyCHOM 3aBOAe, HpOCAaBCkOM MOTOp- 
hom 3aBOAe h MeAaÖHHCkOM ky3HeAHO-npeccoBOM 3aBOAe b o6b- 
eMe 9,8  t h c .  t  npn bo3mo>khom oöbeM e He MeHee 74  th c .  t  b to a .

PlepeAeHb BaHiHeftuinx paöoT , He HameAUinx noka u inpokoro  
npHMeHeHHH B aBTOMOÖHAeCTpOeHHH, MO>kHO ÖblAO 6 h  npOAOA- 
>kHTb. Tak , HanpHMep, 6oAee 100 paöoT , pa3pa6oTaH H ux h onpo- 
6oBaHHbix H H H TA ßTonpoM O M  b coApy>kecTBe c  nepeAOBHMH 
npeAnpHHTHHMH, BHeApeHbi He b noAHOM o6i>eMe noTpeöHOCTeft 
33BOAOB aBTOMOÖHAbHOH H A P y™ X  OTpaCAeft npOMblUIAeHHOCTH.

YckopeH H e TeMnoB TexHHAeckoro np orpecca  b aBTOMo6nAecTpo- 
eHHH HacToaTeAbHo TpeöyeT  u inpok oro  BHeApeHHH b npoH3BOACT- 
BO ÄOCTHHTeHHfl HaykH H TeXHHkH, H B OCHOBHOM, 3akOHAeHHbIX H 
OnpoßOBaHHblX B npOH3BOACTBe HOBblX npOrpeCCHBHblX TeXHOAO- 
rHAeckHX n p ou ec coB .

H H H T A ß T on p o M  kak  roAOBHaa opraHH3auHH b o 6 a 3 c t h  TexHO- 
AOrHH H OpraHH3aUHH aBTOMOÖHAbHOTO npOH3BOACTBÜ AOAHCeH 
ÖHTb npeßpaiueH b ÖAHJKaftmee BpeMa b eiue 6oAee MoiuHyio Tex- 
HOAorHAeckyiö opraHH3auiuo.

B pemeHHH ceHTaöpbCkoro Ü AenyM a U.K KüCC  noAAepkHBaeT- 
CH, ATO yBeAHAeHHe 0TA3AH KanHTaAbHblX BAOHTeHHH H OCHOBHHX 
npOH3BO,ÄCTBeHHbIX (jlOHAOB HBAHeTCH iOAHHM H3 PAaBHblX pe3ep- 
bob Haureft npOMblUIAeHHOCTH.

B x a p a k T e p e  h C T p yk T yp e  o c h o b h h x  4 > °h a ob  aBTOM oÖHAbHoft 
npOMblUIAeHHOCTH npOH30IUAH ÖOAbUIHe npOTpeCCHBHbie H3MeHe- 
hhh . B 1964 r. 3H epr0B 00py>xeH H 0CTb T p y u a  p a ö o A H x  noB b icH Aacb  
n o  cpaBH eH H io c  1960 r. Ha 2 0 % , BH eApeH o 6 o A b iu o e  a h c a o  b h -  
COkOnpOH3BOAHTeAbHOTO OÖOpyAOBaHHH, aBTOMaTOB, aßtO M aTH - 
A e c x n x  a h h h ü  h h o b h x  coB ep m eH H b ix  TexH O A orH A eckH x n p o u e c -  
COB. rAaBH bIM H  CAepjkHBaiOIUHMH (jiaXTOpaM H B 3TOM OTHOUieHHH 
HBAHIOTCH HeAOCTaTOAHblft pOCT B b in yck a  OCHOBHOft MaCCOBOH n p o - 
AykUHH —  aBTOM oÖHAeft h  n e p e x o u  ß c e x  aBT033B0A0B  Ha npoH 3- 
BOACTBO HOBblX M O AeAeft aBTOM0 6 HAeft B yCAOBHHX pekO H CTpyk- 
UHH npeAnpH H TH ft, Ha a t o  3aTp aA H B aA acb  3HaAH TeAbH an A acTb  
KanHTaAOBAOJkeHHft.

Ä A H  nOAyAeHHH 6 0 AbUieft OTAaAH npOH3BOÄCTBeHHbIX 4>OhÄOB 
oAeHb Ba>kHO ÖHCTpee ocßaHBaTb m oiuhocth  npeAnpHHTHft. TAaB- 
HHM ynpaBAeHHHM MHHHCTepCTBa aBTOMOÖHAbHOH npOMblUIAeH­
HOCTH CCCP CAeuyeT coBM ecrao c 3aBOuaMH pa3paÖOTaTb h ocy- 
IUeCTBHTb MepOnpHHTHH ßO pe3kOMy COkpameHHIO epOkOB non ro- 
TOBkH npOH3BOACTBa H OCBOeHHIO MOIUHOCTeft C UeAblO C03AaHHH 
yCAOBHÜ AAH 33MeHH OÖbekTOB npOH3BOÄCTBa B ÖOAee kOpOTkHe 
cpokH h yAyAiueHHH TexHHko-akOHOMHAeckHx noka3aTeAeft p a öoT u  
OTpacAH h ee 33boaob ,
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napTHfl H Hapoa npHCTyüHJIH K IipaKTHTCCKOMy npeTBOpeHHK) B 
*H3Hb Mep no yjiyMiueHHio ynpaßjieHHH npoMbimjieHHOCTbio, co- 
BepiIieHCTBOBaHHK) njiaHHpOBaHHH H yCHJleHHIO SKOHOMHBeCKOrO 
CTHMyjIHpOBaHHH npOMblUIAeHHOTO np0H3B0ACTBa.

O ä h h m  H3 Ba jK H eftu iH x  3BeHbeB eÄH H oft CHCTeMbi p a 3 p a 6 o T a H - 
h h x  n a p ra e ft  M eponpnH TH Ü  HBJiHeTca coBepuieH CTBO BaH ne naaH H - 
poBaHHH. O c y m e c T B jia e M a B  b H a c T o m u e e  BpeM a xo3BHCTBeHHaa 
pec})opMa h c x o a h t  H3 Beaymeft poJiH u,eHTpaAH3QBaniioro n.ia- 
HOBQrO pyKOBOACTBa B p 33BHTHH HaH ieft 3K0H0MHKH. OcHOBHaH 
u eA b  npoB O ÄH M bix n ap T H eft h  npaBHTejibCTBOM  M ep  a a K A ion a eT ca  
b coBepuieHCTBOBaHHH CHCTeMbi n a a n o B o r o  pyKOBOA'CTBa h MeTO- 
A.OB X03HHCTB0Ba'HHH, npHB6ÄeHHH HX B COOTBeTCTBHe C B03pOC- 
IHHMiH 3 a ja q a M H  K O M M y  H H CT H H eCKOTO CTpOHTejIbCTBa, pa3'BHTHH 
h nojiHeftiU ieM  H cnoAb30BaHHH n p eH M y iu ecT B  eouH aAH C TH H ecKoro  
c n o c o ß a  npoH3BOAteTBa.

B npomjiOM 6 m a h  o u ih ö k h  b  njiaHHpOBaHHH, AonycKajica He- 
npoAyMaHHbift noAXOA k pemeHHio c a o j k h m x  xo3aftcTBeHHbix 3a- 
Aau. 3 t o  npHBOAHJio k  HapymeHHio HeoöxoAHMbix nponopuHH 
MeHCAy pa3JIHHHbIMH OTpaCAHMH npOMblUIJieHHOCTH. Pa3BHTHe aB- 
TOMOÖHAeCTpoeHHH He COnpOBOJKÄajIOCb aHaJIOTHHHblM p33BHTHeM 
CMe>KHbix OTpacjieft npoMbiuuieHHOcm 3 t o  o t h o c h t c h  k MeiaA- 
■nyprHiecKoft h  HetjiTexHMHuecKoft npoMunuieHHOCTH, a Taxwe k 
CTaHKOCTpOeHHK) H ÄPyrHM OTpaCJIHM MaiHHHOCTpOeHHH.

MeTaji/iyprHHecKoft npoMbiuuieHHOCTH HeoöxoAHMo oöecneiHTb 
b  Tpe6yeMbix KOAHnecTBax nocTaBKy CTajiH auh H3TOTOBjieHHa 
HaHÖojiee OTBeTCTBeHHHX AeTaaeft aBTOMoÖHjia (uiecTepeH, rna- 
TyHOB, KOJieHHaTbix BaaoB h  a p  ) c ßcuiee y3KHMH AonycKaMH 
no xHMHaecKOMy cocTaßy h y^yameiiHoft MHKpocTpyKTypoft. A o a - 
JKHbl ÖblTb nOBblllieHbl TOHHOCTb H K3HeCTB0 nOCTaBAHeMOft XOAOÄ- 
HOKaTaHOÖ AHCTOBOÖ CT3AH, a TaKJKe OCBOeHO npOH3BOACTBO CTa- 
AH C HHOÖHeM ÄUH nOBblUieHHa npOHHOCTH H AOATOBeHHOCTH CBap- 
HblX AeTajieft. HeOÖXOÄHMO OCBOHTb np0H3B0ACTB0 TOHHOÜ nAIO- 
meHoft AeHTbi abh CTaAbHbix nopiiiHeBbix KOAeu, >KaponpoHHoro 
CHAyMHHa ÄAa nOpiHHeft, KaAHÖpOBaHHOH CT3AH H nepHOAHMeCKO- 
ro npoKaTa, cneunaAbHbix h  myTbix npotjiHAeft h m h o t o  Apyrnx 
MaTepnaAOB b  KOAHnecTBax, nokpbiBaiomHx noTpeöHOCTb aBTO- 
33B0A0B.

A o a *  h m  6  bi Tb oöeaneaeubi TatoKe npoH3B0ACTB0 uiTaMnoBoft 
CTaAH, BbiAepjKHBaioineH noBHiuemibie yAeAbHbie Harpy3KH, ajih

npoueccoB x o a o a h o t o  BbiAaBAHBaHHa AßTaAeft aBTOMOÖHAeft h 
rOCTaBKH aAIOMHHHBBOH AeHTH .(UAaKHpOBaHHOft CHAyMHHOM) 
AAa npOH3BOACTBa 3AIOMHHHeBbIX paAHaTOpOB B33MeH A3TyHHbIX.

iipeAnpnaTHa XHMHuecKoft npoMbiuiAeHHOCTH a o a jk h h  OCBOHTb 
npoH3B0ACTBo h o b h x  CHHTeTHHecKHx KpenHTeAeft, noBbiuiaiomHX 
KaaecTBO AHTba, h h o b w x  AaKoxpacoaHUx MaTepnaAOB, oöecne- 
HHBaiOmHX BblCOkyiO aHTHK0pp03H0HHyro CTOÜKOCTb Ky30B0B H 
yAyaineHHe BHeuiHero b h a h  aBTOMOÖHAeft. ABT03aB0AaM a o a jk h h  
nocTaBAHTbca pe3HHOTexHHaecKHe H3AeAHa, b o ch o b h o m  ihhhm , 
caAbHHKH, MaH*eTbi, ßOAee B b icoK o ro  KaaecTBa c yBeAHaeHHbim 
He MeHee aeM b 1 ,5 — 2 p a3a cpoxoM cAyniCbi. HeofexoAHMO no- 
BbiCHTb KaaecTBO nAacTMaccoBbix AeTaAeft aBTOMOÖHAeft, npeac- 
Ae Bcero no MexaHHaecKHM CBoftcTBaM, m o p o 3 0 C to h k o c th  h  Tenno- 
c t o h k o c th ,  & T aK *e  no BHeniHeMy BHAy.

BaacHeftuiHM ycAOBHeM BbinoAHeHHa nocraBAeHHbix Bbirae 3a- 
Aaa HBAaerca oöHOBneHHe napna MeraAAOpejKymHX craHKOB, Aa- 
KOKpacoaHoro, TepMHaecKoro h  Apyroro oöopyAOBaHHa 3a caeT 
BBOAa COBpeMeHHOTO BbICOKOnpOH3BOAHTeAbHOrO H npeUH3HOHHOTO 
OÖOpyAOBaHHH H aBTOM3TH3aUHH npOH3BOACTB3 Ha 6a 3e 9T0T0 
oöopyAOBaHHa.

B CBH3H C 3THM CT3HK0CTp0HTeAH H MHUIHHOCTpOHTeAH ÄOA>K- 
Hbl yABAHTb OCOÖOe BHHM3HHe nOBblUieHHIO BbinyCKa CT3HK0B BW- 
COKOÜ TOaHOCTH —  IUAH^OBaAbHblX, nOAHpOBaAbHblX, aAM33HO- 
pacToaHbix, a TaKJKe opraHH3anHH npoH3BOACTBa COBpeMeHHOTO 
TepMHaecKoro oöopyAOBaHHa, o6opyAOBaHHa a j ih  OKpackH h  Me- 
TaAAOnOKpHTHH H APyfHX BHÄOB TeXHOAOTHaeCkOTO, nOA"beMHO- 
TpaHcnopTHoro h  HecTaHAapTHoro oßopyAOBaHna.

ßecb coBeTCKHft HapoA c BOOAymeBAeHHeM BCTpeaaeT npeacToa- 
m,ee OTKpbiTHe X X III c"be3Aa KnCC, aTO naxoAHT apaoe Bbipa- 
jKeHHe b pasBepHyameMca b aecTb cbe3Aa couaaAHCTHaecKOM 
COpeBHOBaHHH.

Ba>KHeftuiaa oco6eHHOCTb copeBHOBaHHa b  HbmeniHHX ycAOBHax 
3aKAK>aaeTca b  t o m , aro ycHAHa ero yaacTHHKOB HanpaBAeHbi Ha 
CKopeftmee BHeApeHHe h o b o h  TexHHKH, Ha noBbiiueHae peHTaöeab- 
h o c t h  npoH3BOACTBa, Ha yAyameHHe KaaeCTBa npoAykUHH h  APy- 
t h x  TexHHk0-3k0H0MHaecKHx noKa3aTeAeft.

CopeBHOBaHHe 3a Bbicokne 3K0H0MnaecKHe noka3aTeAH —  s t o  
6opb6a 3a noBumeHHe np0H3B0AHTeAbH0CTH oömecTBeHHoro T p j-  
Aa, aTo, Kak yKa3biBaA B. H. JleHHH, HMeeT b KOHeaHOM caeTe 
peuiaioiu.ee 3HaaeHHe A-aa noöeubi h o b o t o  oömecTBeHHoro CTpoa.

flByxHeflenbHbiM HayMHo-TexHHaecKMH wypHan

« A B T O M O B M A b H A S I  n P O M b l L U A E H H O C T b  C L U A »

(Automotive Industries) 
n e p e B o u  c a u r i H H C K o r o  

TOA H3AAH H H  H A  PyCCKO M  H 3bIKE  V 

noAnncHaa uena: 

Ha toa 8 p. 40 k., Ha 6 Mec. 4 p. 20 K., Ha 3 Mec. 2 p. 10 K. IJeHa OAHoro HOMepa 35 Kon.

J K y p H an  p a c c a H T a H  n a  H iD K eH epH O -T exH iiuecK H X  pa6oTH H K O B  3aBOAOB, H ayH H O -H C C A eA O B aTenbC K H x h h c t h t y -  
t o b ,  p a 'r o p i ih  h  n p o e K T H b ix  o p ra H H 3 a u H it  atrj'OM oöii.T i.HoU, T p a K T o p H o ö  h  a B H iin u o iin o H  n poM b im n eH H O C T H , a  TaK -
Hte H a  n p e n o u a n a T e a e ft  h  y a a iu H x c ü  co o T B eT C T B y io m H x  c p e A H H x  h  B b ic iu n x  y a e ö H M X  aaB eu eH H ft.

J K y p H a a  n y S n H K y e T  M a T e p H a n b i n o  B O n p o c a M  T e x H o a o t h h  h  o p ra H H 3 a u H H  npoH 3BO AC TBa, a TaKHte c B e n e H n a ,  
K a c a io m n e c H  o ö o p y A O B a H H a , n p H M e H n e M o ro  b  aBTO M oßH AbH O il, T p aK T op H o ft  h  u acT H H H o  b  a sH au H O H H o ft  n p o M b iu iA e H -  
HOCTH C I I IA .

B H eM  OCBem aiOTCH AOCTHJKeHHH B OöJiaCTH K O H CTpynpO BaH H H  HOBblX  THnOB n iiTO M O O liaeii H TpaK TO pO B .
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06 M3HOCe L̂ MAMHflpOB OBTOMOÖMAbHblX ßBUrCITeAeM
(B  nopndne oöcyotcdeHun)

KgHfl. TexH. HayK M. A. rPMrOPbEB, KaHfl. TexH. Hay« H. H. nO H O M APEB , E. M. LU AH  VIH
HÄMM

D  U,E-/lflX noBbiiueHHH aoaroBeqHOCTH öoabiHHHCTBa aBTOMo- 
"  lÖHjibHbix ^BHraTejieft h6o6xoahmo  yBeanqHTb hbhococtoh- 
KOCTb HX HHHHHApOB. MtoGh  peillHTb 3 T y  .3aAaqy C HaHMeHbUlHMH 
3aTpaTaMH BpaMenH h cpeacTB, caeayeT BbiHBHTb cjiaiKTopbi, oxa- 
3bißaioLU,He pemaiomee BHHHHHe Ha h3hoc hhhhhapob b axcnaya- 
TailH'H.

H a y n e H H io  sthx  (J ia K T o p o B  6hjio n o c B n m e H O  ß o a b u io e  x o a n q e -  

ctbo H c c j ie a o B a H H ii  x a x  3 a  p y ß e i x o M ,  T a x  h  b CCCP. M H eH .n e  hc- 
c a e a o B a T e a e f t  C B o a m io c b  «  T O M y , it o  H3 a s i y x  bhäob H ,3H oca ( x o p -  

pO 3H 0H H bIH  H a 6 p a 3 H B H b lft ) OCHOBHblM A U H  U H AH H APO B  aBTO M O - 

Ö H AbH O rO  a B H r a T e j IH  H BAH eTCH  KO pp03H O H H bIH , B 0 3 H H K a !0 m H H  TJiaB - 

HblM  0 Ö p a 3 0 M  H O A  aeÖ C T B H eM  XHCAOT, 0 6 p a 3 y K )m H X C H  BO B peM H  

K O H aeH C aU H H  B O AH H b lX  n a p O B  np,H HH3IXBX (HHVKe TOHXH pO C b l) 

T e M n e p a T y p a x  ctghok h h ah h apo b .
H c x o a a  H3 3 T 0 .ro , b n p e a ß o e H H b ie  h n e p B b ie  n o c a e B o e H H b ie  r o a w  

ß o a b iH H H C T B o  p a ö o T  ß b ia o  n a n p a ß a e H o  H a H 3 y q e H H e  bahhhhh HH3- 

khx  T e M n e p a r y p  o x a a o K a a io m e H  jkhakocth h xo ao ah h x  n y c x o B  

H a  H3H0C h h ah h apo b . B b ia o  y c T a H O B a e H O , hto sth ( { l a x T o p u  3H a- 

H H TeabH O  yB eJ IH H H B aiO T  T e M n  H 3H 0C a H H AH H ApO B  n o  C paB H eH H K ) 

c  hx p a ß o T o n  n p n  H O M H H aab H b ix  T e n a o B b ix  p e x H M a x .

n o s T O M y  y c n a H H  K O H C T p y x T o p o B  r a a s H b iM  o ö p a s o .M  ßbiJiH  H a- 

n p a B J ieH b l H a  6 o p b 6 y  C K O ppO 3H 0H H bIiM  H3HOCOM U H A H H A PO B , a  

a p y r n M  BHaa.M  H 3 H o c a  K e  y a e a a a o c b  a o a * H o r o  BHHM aHHH.

B pe3yabTaTe h m ah h aph  BbinycxaeMbix b HacTOHmee BpeMH a b h - 
raTeaen aocTaToaHo ycTofiqHBbi npoTHB Koppo3HH, oaHaxo cpea- 
hhh c p o K  hx cayiKÖbi A o  nepBoro K a n H T a a b H o r o  peMOHTa e m e  

HeaocTaToneH.
3 t0 OÖCTOHTeabCTBO 3aCTaBaHeT XpHTHqeCIXH nOaOHTH K BeebMa 

pacnpocrpaHeHHOMy Baranay na KoppmHOHHbift H3Hoc xax  Ha 
ochobhoh BH.a H3Hoca hhahhapob  aBTOMoöHabHbix aBHraTeaefi.

P a c o M O T p H M  aeiaabHo paßoTbi, b xoTopbix HCcaeaoBaacn xop-
p03H0HHblft H3H0C.

O ähoh  H3 nepBbix b stom  HanpaBae«HH HBaneTCH paöoTa Bnab- 
»Mca [1], onyßaaxoBaHHaH b 1940 r. B Heft noxaaaHo, hto H3hoc A 
UHaHHapoB pe3xo B03pacTaei npn TBMneparype t ctchok HHixe 
90° npn ycaoBHH HeaocTaToqHoft OMaaxH. flpn HopMaabHoft CMa3- 
xe H3H0C UHaHHapoB yBeaHMHBaeTCH b 3HanHTeabHO iMeHbineft cre- 
neHH. Flpn TeMnepaType ctchok iinaHHapoB Bbime 90° H3HOC npax- 
THnecxH He 33BHCHT ot xoaHqecTBa ( b onpeaeaeHHbix npeaeaax) 
Macaa, nonaaaiomero Ha CTeHxn ,unaHHapoB (pnc. 1). üpH nyaxax

ä  H K / 1000KM

Phc. <1. 3 a Bn€HiM0CTb H 3H O ca n n a H H a p o ß  o t  h x  T e M n e p a T y p u :
1 —  HopMajibHaa M a cJ ia ; 2 —  yMeHbiueHHafl no^ana M acJia

HBHraTeaH, HM eiom ero TeM nepaTypy o t  + 5  ä o  +00°, 3Haq«Teab- 
noe  yBeanqeHHe H3iioca HaßaioaaeTCH Toabxo b ca y q a e  oflHOBpe- 
MeHHoro neftcTBHH ÄByx (jiaKTopoB: Me^aeHHoro nporpeBa h hcao- 
CTaTOHHOH CM33KH UHaHKApOB, HBaHIOIHHXCH npHKEHOH B03HHIKH0- 
BeHHH HHTeHCHBHOH K0 ppO3 HH CTeHOX U«aHHÄpOB.

rip oB e 'a eH H b ie  axGnepHM eHTbi n oxa :3 aan  T a x iK e , q T o  pa3>KH>KeHHe 
M a ca a  TonaHBOM  ä o  9 0 %  n paxT H n ecxH  He yB ea n n n B a eT  H3H0ca u,h- 
aH H Äpoß . 3 H an H TeabH oe BaH H H «e Ha h3,hoc u h ä h h ä p o b  oxa3 b iB aeT  
H aanqH e b o ä h  b M a c a e . n p B c y rc T B H e  1 0 %  b o ä h  b x a p T e p n o w  
M a ca e  yB ean qH B aeT  h s h o c  Ä B H raT ean  ß o a e e , qeM  b 15 p a3  (h 3 h o c  
H 3M epnacH  MeTOÄOM ,«M<eae3a b M a c a e » ) .

B  m ocaeB oeH H b ie r o a b i Ha ropbxoB C K O M  aBT03aBO Ae ß b iaa  n p o -  
B eaeH a  C oab u ian  p a ß o T a  n o  yM eHbm eHHK) H3Hoca Ä S H ra T ea e ft , p e - 
3 yab TaTb i x o T o p o ii  o öo ß m eH b i b  cT a T b e  A .  A .  J ln n ra p T a  h
H . <t>. CTpyHHHKOBa [2], JIocTH ir,H yToe cH H ixenH e H3Hoca iin aH H a-
pOB aBTOpbl OÖbHCHHaH nOBblUieHHeM HX K0pp03H0HHOH H3HOCO- 
cT o ftx ocT H . ü o B o a b i  a B T op oß  cB oaH aH cb  x  c a e a y io m e M y :

1. B ß ea eH H e  HHpesHCTOBbix b c th b o k , ycTO ftqnB b ix  npoTH B  x o p -  
pcöHH, b HHaHHapbi a »n raT ea eH  CH H ixaeT b 2 ,5 — 3 ,5  p a 3 a  H 3hoc 
E epxH eft qacTH  H H a n n a p a .

2. T eM n  H 3H oca  UH aH H apoB n pn  ^ o p cn p oB a H H M x  n an b iTaH n ax  
aB TO M oßnaen  (n p o ß e r  a o  500  k m  b cyT K H ) 3H aqH TeabH o M eH bine, 

qeM  n p n  H opM aabH oft a x c n a y a T a u n n , H3-3a ö o a e e  B b ic o x o ro  Ten - 
a oB on o  peiK H M a.

3. M axcB M a a b H b ift  h s h o c  UHanHapOB b h x  B epxH eft qacTH  hb- 
aH eTcn  p e3 ya b T a T 0 M  H aannnH  b s to m  M ecTe H a n ß o a e e  HHTeHCHB- 
H oii ;Koppo3HH n pn  p a ö o T e  a B w ra T ean  Ha x o a o a H b ix  p e iK H M ax.

4. HaH.6oabin,H ft p a a n a a b H b ift  h s h o c  n n a n H a p a  n oa yq a eT C H  n p o ­
THB B n .ycxH aro  x a a n a H a , t .  e. b to m  M ecTe, x y a a  H a n p a ß a e ii o o to iK  
r o p io q e ft  cm bch, c o a e p ix a m e ft  .iKHaxHe qacTH U bi T o n a n B a , KO Topbie 
o ca aß a n iO T  M acan H yK ) n a e H x y  n n oH H ix a ioT  T eM in ep aT yp y  c tc h k h . 
B ,onoaH H TeabH biM  4>aiXTopoM H BaneTcn  H epaBH O M epH oe o x a a * a e -  
HHe BOaoft CTeHiKH HHÄHHapa.

A ß T o p b i O TM eqaxiT , q ro  x o t h  npH BeaeH H b ie a o x a a aT ea b C T B a  b 
n o a b 3 y  T eo p n n  o x o p p o 3 h o h h o m  H 3H oce HBamoTCH xocBeH H biM n, ho 
oh h  B noaH e y ö e a n T e a b H o  o O b h c h h io t  .Bce ocoöeHHOCTH H3H oca h,h- 
JlHHapO'B.

O a H a x o  y.xa3aHHbie ocoßeH m ocTH  MOiryT HBaHTbcn pe3yabTaTO M  
aöp a3 H B H oro  aeftcTB H H  n b ian , n o c x y n a io m e ft  b a s H ra T e a b  BM ecTe 
c  B o a a yx oM .

PaCCMOTp.HM C 3THX n03HU,HH npH BeaeH H bie Bbliue ÄOBOÄbl.
1. Pa3 aH qH b ie  H C caeaoaanH H  n o  a n p ea ea eH M io  h s h o c o c to h k o c th  

HHpe3HCTOBbIX BCT3BOX B CTeHÄOBblX II SKCnayaTaHHOHHblX y c a o -  
b h h x  6 b ian  H anpaB aeH b i raaBHbi.M oöpa:30M  Ha H 3yqeH H e x o p p o -  
3HOHHOPO H3HOCa.

'B  HCCaeaOBaHHH [3 ] H3H000CT0ftlX0CTb HHpe3HCTOBbIX BCT3B0X 
cpaB H M Baaacb c  n a n o c o c T o ftx o c T b io  rH ab3 , H 3roxoB aeH H b ix  hs x p o - 
M oxpeM H H CToro  c n a a ß a . ü o c a e a H H e  n pn  p a ß o T e  aB H raT ea n  
T A 3 -5 1  b axcn ayaT a iiH O H H b ix  y caoB H H x  H.MeiOT H 3 H ococT o ftxocT b  
npnM epH o b 2 p a a a  ß oa b in e , qeM  HHpe3HCTOBbie BCTaoKH, x o t h  h x  
K0pp03H0HH3H CTOHXOCTb n o  OTHOUleHHIO X HHpe3HCTy B IieCKOHbXO 
aeCHTKOB pa3  MeHbUie. A 6pa3H B H aH  H3HOCOCTOHKOCTb rn ab 3  W3 
xp oM oxp eM H H C T oro  cn a a B a  BHaqH'xeabHO Bb im e, möm rH ah3 H3 ce- 
p o r o  q y r y H a  h H H peancTa. 3 t o  n oa rB ep sK aaeT C H  T a ro x e  n c c a e a o -  
BaHHHiMH BnabH iM ca [1], C a ea o B a T ea b H O , h 3 h o c  iin aH H a p oB  b skc- 
n a y a T a m iH  o n p e a e a H e rc fl  b ß oa b iu e ft  C T en e H « He xoppo3H O H H oft, 
a aßpa3H BH oft C ToftixocTb io  h x  M a T ep n a a a .

X a p a x T ep H O  T a «> x e  t o ,  h to  npnM eH eH H e b aBTO M oßH abH bix ä b h -  
r a T e a n x  coB epu ieH H bix  B 0 3ayu iH b ix  h M acaH H bix  (jjn ab T p oB , s4>- 
(jieKTHBHO 3aaep*H B aiO IU ,H X  a6pa3H BH bie qacTH U bi 3arpH3HeHHH, 
3H aqH TeabH o CH H ixaeT M 3hoc UH aH H apoB . T a x ,  npnM eH eH H e a a «  
cqncTK H  M a ca a  ueH TpntJiyr B M ecao  M aaosijH jieKTH BH bix 4>nabTpoB 
AC<J>0 yM eH bu iaeT  H3H0C n naH H ap oB  b a s n ira T e a e  T A 3 -5 1  Ha 
4 0 % , b ÄBH iraTeae y p a a -3 5 5  b 2 p a s a  ,b cp e aH e ft  q a c r a  h b 1,5 p a - 
3a b BepxH eft qacTH . H sB ecT H o , h to  yB eaH qeH n e 3(})(j)exTHBHocTH  
OqHCTKH B 03,ayxa B (})HabTipe pe3X 0 C H H *a e T  H3H0C UH aH H apoB B 
h x  B epxH eft q a c ™ .

B o a a y u ii ib ie  h M acaH H bie c jw abTpb i M onyT  cH H ixaTb  T o a b x o  a6- 
P?.3HBHbIH H3HOC; p e3 ya b T a T b I HX npHMeHeHHH nOKaablBaiOT, MTO 
a o a n  3 TOTO BHAa H3H0Ca B 06lU,eM H3HOCe U H aH IiT.pOB ÖOabUlaH.
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2. 4>opcn poB aH H b ie  HonbiTaHMH aBTOMoÖHJieft c cyxoqH b iM  npo- 
ß eroM  a o  500 km  iM oryT  npoßOAHTbCH TOJibKO Ha accJiaAbTHpoBaH- 
Hbix A o p o r a x ,  t .  e. b ycAOBHHx H eaanb iJ ieH H oro B 0 3 A yx a . r io sT o -M y  
H H3HOC UHAHHApOB AB H raTeA H  B 3THX yCAOBHHX Ö yA eT  IMeHbiUie no 
cpaB H eH H io c  h 3hocom  npH aK cn A yaTau H H  aBTOMoÖHJiH b pa3Ji'Hq- 
Hblx AOpOJKHblX yCAOBHHiX, B TOM HHCJie H Ha npyHTOBblX A o p o -  
r a x  c o  3Ha'qHTeJibHOH aan b iJ ien n ocT b io  B o s A y x a .

3. JXjih o n p e a e a e H H a  xap a .K T ep a  jniopbi H3H0ca n o  o ö p a a y io m e ft  
UHJiHHApa n pn  m h cto  aöpagHBHOM  »3 H o c e  öbiJiM n poß eA eH b i cn e -  
u n a jib H b ie  onbiTb i. F IpeA sapH TeAb H O  oöK aTaH H bift A B H raTeA b  p a - 
ßoTaJi Ha T0pM 03H0M  cTeH,ue n pn  cpeA H H x  o ß o p o T a x  h H a rp y 3 K a x  
H HOpMa«lbHO.M TenjlOBOM pejKH M e.

B ÄBHraTejib qepea B03AyxoonHCTHTeAb noAa®anacb KBapueBan 
nbijib . HunbiTaHHH n p o A O A x a A H C b  10— 5 0  h. B s t h x  ycAOBHHx u,h- 
AHHApbl ABH raTeAH  npaKTHMOOKH HMeAH TOAbKO a6pa3HBHbIH H3-
h oc . BbiJiH npoBeAeHbi onbiTbi Ha ABHraTeAHx TA3-51, 3FIJ1-130, 
5IM3-236, M-21. „ZFah npHMepa Ha p h c . 2 npHBeAeHbi amopu H3HO- 
ca AB»raTeAefi 3HJI-130 h TA3-51, rAe L  —  paccTOHHHe o t  
B epxH eft njiocKocm  öjioxa. ,H,ah ocTajibHbix ABHraTeAeft aniopu 
H3H0Ca UHJIHHApOB HMeAH aHajiorHqubift xapaKTep.
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Phc. 2. Sniopu 
H3H0Ca UHJIHHÄ- 
pOB npH  HHCTO 
a6pa3HBHOM  H3- 
H oce  A B H ra T e ­
A eft TA3-51 ( a ) ;  
3HJI-130 (6 )

P h c .  3. H s h o c  h h a h h a p o b  
ABHraTeAH 3HJ1-120 (no AaH-
HblM Jl. H. napaÄHUIBHJIH) :
1 —  n o c j ie  n p o 6e r a  aBToMOÖHJieM  
30 000 k m ; 2  —  3a  300 h paÖ O Tb i Ha 
C TeH ^e  npw  m h c to  k o p p o 3 h o h h o m  
HH3KOTeMnepaTypHOM peJKHMe
(T e M n e p a T y p a  c t c h o k  u h jih h .o .p ob  
b  B ep x H e ft  M acTH 40— 50°; n  — 2000 

o ö Im u h  Harpy3Ka 5 0 % )

h pacnojio:>KeHHeM  b Heft B nycKH bix  ( a )  h BbrnycKHbix ( 6 )  KJiana- 
hob , K O Topb ie  npenHTCTB.vioT n ocT yn jieH H io  paO oneft cm  een B.M ecie 
C a6pa3HBHbIMH HaCTHUaMH B CTOpOHy, TJXQ MHHHMajIbHbie H3HOCbI.

TaKWM o 6 p a3 0 M , x a p a K T ep  p a n H a jib H o ro  H3Hoca h m ah h ap ob  
npn  a6pa3HBHOM h k o p p cw h oh h om  H 3n oce co B n a a a eT .

-H3Jio}KeHHbie Bbim e M a T ep n a jib i j io s b o a h io t  cA eA a T b  b h b o a , h t o  
BCe  OCOSeilHOCTH H3HOCa HHJlHHApOB aBTOMOÖHJlbHblX A B H raT eA eft 
b  3KC,nJiyaTau,HH, KOCBeHHbiM o 6 p a 3 0 M  oÖ M C H H eM b ie  n p e o ö jia A a -  
HHeM «OppOSHOHHOft (j)OpMbI H3HOCa, .MOryT ÖblTb TaJÖKe OÖ^HCHe- 
Hbi npeoöJ iaA aH H eM  aß p aaH B H oro  H3HOca.

Phc. 4. H 3 H o c  h h jih h a p o b  ä b h - 
raresin 3MJ1-130 npn >pa3JinqHbix 

■ycjiOBHHx paöoTbi:
1 —  b B K C n jiyaTau H H  n o c j ie  n p o ö e r a  
aBTOMOÖHJieM 100 000 k m  (n o  naHHbiM 
M oC KO BC KO ro 8BTO3aBO,H0 HM. J Ih X 3 - 
n e B a ) ;  2  —  Ha c r e H n e  n o c j ie  200 h
IIPH  MHCTO K 0PP03H 0H H 0M  H H 3KO TeM ne-
paTyp H O M  p e * H M e  ( n  =  2000 o ö Im u h ;  
H a rp y 3 K a  50 % , T e M n e p a T y p a  o x n a > K - 
n a io m e f i  B on b i 15°; TeMnepaTypa Mate­
n a  20— 4 0 °); 3  —  Ha CTCHAe n o c j ie
55 H npH  HHCTO aßpa3H BH O M  H3HOCe c  
H C K yccTB eH H oii n o n a n e ft  K B a p p e B o ß  
nb in H  b  n B H raT eJ ib  ' i c p e o  B .oanyxooM H - 
CTH Tenb ( n  =  2000 o 6/m u h , H a rp y 3 K a  
5 0 % , T e M n e p a T y p a  B on b i h M a c n a  8 0 ° ).

K p o M e  paccM O TpeH H bix, »M e e r e n  eme p a A  onyöjiH K O B aH H bix  hc- 
cjieAOBaHHft, b  KOTOpbix onpeAeJiHJiCH » 3 Hoc  n pn  noH HjKeHHbix 
Ten jiO Bb ix pencH M ax p a ö o T b i Ä B H raT ejin  M etO ÄaM H  p aA noaK TH B - 
Hbix H aoTonoB  HJiM «>K eA e3a  b M a c jie » .  B p a ö O T a x  npHBOAHTCH 
AaH H bie o 3HaoHTeJibHOM yBennqeH H H  »3 H o c a  n p n  noHH>KeHHH 
TeM n ep ar.yp b i oxnanjAaiomeft b o a h .

TaKHiM oöpaackM, npn hhcto aöpa3HBHOM H3Hoce MaKCMMaAbHbift 
H3HOC HHJiHHApoB noAyqaeTCH b BepxHeft nacTH, a xapaKTep snio- 
pbi b uejioM BecbMa 6jih30k k aniope aKcnjiyaTaiiHOHHbix « sho- 
cob. n pn  paöoTe A'BHraTejiH c BOAoft noHHJKeHHoft TeMnepaTypbi, 
t .  e. Ha pe>KHMe, Hanöojiee ÖAaranpH3TH0.M aah  Koppa3HOHHoro 
H3Hoca, xapaKTep H3Hoca hhahhapob  oymecTBCHHo oTjiMnaeTcn ot 
xapa«Tepa 3KanAyaTaHH0HHbrx h3hocob (pnc. 3 h 4 ). /JaHHbie 
pMC. 3 H 4 KOCBeHHbiM OÖpa30M JIOA’TBepJKAaiOT, HTO npH SKCnAya- 
Ta'UHH aBTOMOÖHAH KOpp03HOHHblft BHA H3HOCa He HMeeT AOMHHH- 
pyiom ero 3HaqeHHn. XapaKTepHo, hto b HCCAeAOBaHHnx, npoBe- 
AeHHbix b HAM H, H3hoc h hahhapob  npn HOKyccTBeHHoft no.Aaqe 
b ABHraTe.Tb nepe3 BoaÄ'yxooqtHCTHTeJib «BapueBoft nbiAH npn hh3- 
khx TeM iieparypax b o a h  h Macna (15— 30°) 6h a  b 1,5— 3,0 pa3a 
MeHbuie, qeM npn bhcokhx TeMneparypax (80— 90°).

4. M a xcH M an b H b ift paAH aAbH bift H3HOC B epxH eft qacTH  pHAHHApa 
ABH raTeAH  PA3-51 B 0 3 H »K aeT  b to,m M ecTe, K y A a  n o c r y n a e T  Han- 
ö o A b m e e  KOAHnecTBO paöoqeft cmcch, c K O Topoft TaKace n o n a A a e T  
VaKCHM aAbHOe KOAHMeCTBO a6pa3'HBHMX qaCTHH.

Ha p n c. 5 inpiiBeAeH bi ^n iopu  p a A n a A b n o ro  H 3noca HHAHHApa 
npn p a o o T e  ABH raTeAH  3HJI-130 Ha cTeH Ae c n o A a o e ft  nbiAH b 
BO3iA,yX0OAH'CTHTeAb; paAH aAbH bift H3HOC CTeHOK THAb3 IXHAHHA" 
poB, npHAeraiom Hx k BnycKHOMy KAanaHy, MHHHMaAbHbift. 3 t o t  
h3hoc oöycAOBAeH <j)opMoft KaMepbi cropaHHH ASHrareAH 3HJI-130

P h c . 5. PaA H aAb H b ift i b h o c  u h a h k a p o b  A B »ra T e A H  3HJI-130 
Ha paccTOHHHH 14 m m  o t  B epxH eft nnociKOCTH p a a b eM a  ÖAOKa 
n pn  h h c to  aöpasHBHOM  H3HOce ( I — V I I I  —  HOM epa h h a h h a p o b )

M eTO AO M  «H cen eaa  b M ac.Ae» onpeAeAH AC H  H 3hoc ABHraTeAH 
TA3-51 n p n  T e M n e p a T y p a x  b o a h  b p y ö a u iK e  ÖAOKa 30; 50 h 80° [2], 
n pnoeM  h 3 h oc  n pn  30° b o a h  b 5— 6  pa3  ö o A b in e , neM npn 80°. 
FIpH M epH o T aK n e ace p e3 yA b T aT b i n oA yo eH b i H. BoftHOBbiM  [4], 
J L  JteMbHHOBblM [5] H AP-

PaöoTbi, npoBOAeHHHe b CoBeTCKOM Coio3e h 3a pyöejKOM, npn- 
EeAH K 3a«AKHeHHIO, HTO B 9KCnAyaTaU,HH pemalOmHiM (JiaKTOpOM 
BAHHK>U(HM . Ha H3HOC A'BHTaTeAH, HBAHIOTCH erO nyOKH OCOÖeHHC
n pn  T e M n e p a T y p a x  HHace HyAH, a T a K * e  e r o  p a ö o T a  n pn  noHH 
>KeHHbI.X TenAOBblX p e * H M a x .

O o  AaHHHM  A. H. H n cH eB H qa  h JX. H- B b icoT C K o ro  (6], 3a o a h i  
xoAO AH bift n ycK  A ß H raT eA b  H3HauiHBaeTCH t » k  * e ,  kbik  n pn  Hop 
M aAbHoft p a ö o T e  b T en e iiH e  4 h 50 m u h . ü p H  n y c K e  ro p H n e ro  a b h  
ra reA H  e r o  h 3hoc  paBH oneH eH  H 3H ooy b o  BpeMH p a ö oT b i A ß w a T e  
a h  b TeneHHe 2 i  13 m uh. P. B. K y r e A b  [7] npHBOAHT AaHHbie, n<
KOTOpbIM H3HOC BO BpßMH OAHOrO niyCKa A B H raT eA H  B AaÖOpaTOp 
Hbix ycAOBHHx paßeH  H 3 iio cy  3a 70 km  n p o ö e r a ,  a H3HOC b o  Bpe 
mh n ycK a  n p n  T e iw n ep a T yp e  — 18° H 3H ocy 3a n p o ö e r  210 km .
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n P n OU.eH«e iHOJIH KOpp03HOHHO*'0 M3HOCa B OßlUeiM ßaaaHCe H3- 
Hoca npHBOAHTCH em e ß oa ee  pa3HTeahHbie umjipbi. T a « ,  A . H . ü o -  
KpoBCKHö h Äp. [8] CHHTaioT, «T o  H3Hocu npn nycKe H nponpeBe 
UBuraTeaH cocraBHHioT cBbirne 60% oßrnux h3hocob 3 a Bce BpeMH 
9KcnjryaTanHH aBTOMoßHan. ü o  aMepHKaHCKHM uaHHbiM [9], «H3- 
hoc 3 a eu er KoppoaHH cacTaii/iaeT 45%  Bcero H3Hoca».

C a e a y e T  em e pa3 noaqepKHyTb, hto  npHBeueHHbie oueHKH o chob- 
Hoft pOJIH K0pp03H0HH0r0 BHUa. H3HOCa UHHHHUPOB OCHOBBHbl Ha 
H3MepeHHHX, BbinojiHeHHbix c noM om bio M eToaa «5Keae3a b M acae» 
HJIH paÄHOaKTHBHUX H30T0n0B, KOTOpbie U3IOT B03M0>KH0CTb Onpe- 
ae^HTb To^bKo OTHocHTejibHyio BeJiHqHHy H3Hoca. JlnHeftHyio BejlH- 
HHHy ,H3H0Ca ( b M K  HJ1H M M .) iMOJKHO nOUyMHTb paCHeTHbIM nyTCM. 
O aH aK o a an  aToro  HeoßxoauMO npHHHMaTb pn a  MaaooiöocHOBaH- 
Hbix ÄonvmeHHH, o t  KOTopbix b 3Ha»iHTeabHoft Mepe 3aBHCHT pe- 
3yabTaT p a c ie ia .  IloaTO M y auHeim an BeawiHHa H3HOca, noaymeH- 
h » h np»MbiiM HäMepeHHöM npu noM oiun MHKpoMerpHpoBaHHH hjih 
M eToaa ayHOK, HBaneTcn ß oaee  npaBnabHoft xapaKTepHCTHKOfi 
raH oca .

PaccMOTpHM 9KcnepH.MeiiTbi, npoßeaeHHbie uan BbinBaeHHH 
bu h hh h h  nycKOB UBuraTean npH HR3KHX TeM nepaTypax Ha H3Hoc 
e ro  HH.THHapoB.

1. B  H A M H  b 3HMHe-BeceHHHft n ep hou  npon3BoaHjiHCb nycKH 
aBHraTejiH T A 3 -2 1 , ycTaHOBjieHHoro Ha CTeHae Ha oTKpbiTOM B0 3 - 
a y x e . JXna HHTeHCH<])HKamiM KOppOSHOHHOrO «3HOCa UHJIHIiapOB 
aEH raxeab nporpeB aacn  3aMeaaeHHbiMH TCMnaMH. npHM eHnaocb 
M acao, eoCTOHiu.ee H3 cMecu C y  60% h BepeTeHHoro 40%.

B c e ro  6b iao caeaaH O  135 nycKOB npn caeay iom H x HanaabHbix 
TeM nepaTypax ( b epad) c tcho k  u h u h h a Pob aBHiraTean:

Ko.mqeCTBo
nycKOB

O t +10  ao + 5 .................................. 12
O t  + 5  ao 0 ...................................... 34
O t  0 ao  —5 ...................................... 48
O t  - 5  ao  - 1 0 .................................. 22
O t  — 10 ao — 1 5 ..............................  14
H toxe — 1 5 .........................................  5

r io c a e  nycKa UBHraTeab nporpeB aacn  npu 1500— 2000 o 6/ m u h  

a o  TeM nepaTypbi oxaam aarom eH  tkhu kocth  + 6 0 ° . O ß iu ee BpeMH 
nporpeB a aBUraTeaa 3 a nepnoa nycKOB cocraBnao 75 u. MaKCH-
M aabH blft aH a.M eTpäabH blft H3HOC UHUHHUpOB, H3MepeHHblH MeTO- 
ÄOM ayHOK, He n p eB b im a a  5 m k .

2. H a  3aßoae h m . J luxaueBa b 3hm h h h  n epnoa  npoH3BOAHaucb 
nycKH ueTM pex ABHraTeaeft 3H C -1 2 0 , yeraHOBaeHHbix Ha aBTOMo- 
ßnae. üpHMeHHaHCb 6eH3HH A -66  u .Macaa: aBToa-6 (Ha a B yx  a b h - 
ra T e a a x ) h cubiTHoe H H H  F C M  (Ha a B yx  a p y rn x  A B irraTeanx). 
Bbia  ocyu iecTBaeH  151 nycu  ABHraTean npu caeay iom H x TeM nepa­
T yp ax  i( b epad ) oxa a m A a iom efi tk h u k o c th :

KoaHMecTBo
nycKOB

O t  15 ao 0 .........................................  48
O t  0 ao — 5 .............................   43
O t  — 5 ao — 1 0 .................................. 37
O t  — 10 ao  — 1 5 ................................ 15
O t  - 1 5  ao....- 2 0 ................................ 8

H o c a e  n y c x a  a s H r a r e a b  n p o rp e B a a c n  n pn  1500 06/ m u h  a o  TeM- 
rrep a ry p b i o x u a m a a io m e H  jk h ak octh , p aB H o fi + 3 0 ° . O ßm ee B p e­
MH n p o rp e B a  oa H oro  A B H raT ea n  3a n e p n o a  nycKOB c o c ra B H a o  
13 H. M aK C H M aabH bift U3hoc H H am rap oB  He n p eB b im a a  15 m k .

3. B  H A M H  npoH3B<yaHaHCb nyaKH a n u raTeaa  3HJ1-130 b x o - 
aoanabHOH KaiMepe. BeHTHaHTOp c ABHraTean ßbia ch h t . npHM e- 
HHacH 6eH3HH A -76  h M acao B .C n -8 , a npn TeM nepaTypax nurne 
— 30° M acao AC3in-6.

B ce ro  ß u a o  npoH3BeaeHo 134 nycKa npn caeay iom H x TeM nepa­
Typ ax  (b  e p a d ):

KO.’IH'ICCTBO
nycKOB

0 ..............................  15
— 1 5 ..........................  32
—20  10
—2 5 ..........................  31
- 3 0 ..........................  25
- 3 5 .  . • ...............  12
- 4 0 ..........................  2

K p oM e Toro , ßbiao ocym ecTBaeH o 72 npoKpyoHBaHHH aBnraTe- 
an no 10 ce/c K am aoe npn TeM nepaType o t  0 a o  — 32°. ÜB'Hra- 
Tenb np orpeB aacn  a o  + 8 0 ° . BpeMH Kaucaoro nporpeB a b cpeaHeM 
cocTaßaH ao 15— 20 m u h .  CpeanHÜ MaKCHMaabHbift uHaMeTpaabHbift 
H3Hoc unaHHapoB, H3MepeHHbift MeToaoM ayHOK, He npeBbimaa 
14 M K .

4. B  paßoTe, npoßeaeHHoft coBMecTHo H A M H  h M o c-

kobokhim aBTOsaBoaoM hm . JlHxaueBa, onpeaeanaHCb h3hocm mab3 
npn 100 nycKax auyx aßHraTeaeft 3HJI-130 b xoaoanabHoft Ka- 
Mepe npn TeMnepaType — 20°. B nepBOM cayqae nepea nyoxoM 
UBHraTeab npoirpeBaacn npn noMomn nyoKOBoro noaorpeBaHHH ao 
TeMnepaTypbi oxaa*ua iom eft hchukocth 90°; BTopoft UBHraTeab 
nycKaacH ße3 npeuBapHTeubHoro noaorpeBa.

CpeuHeMaKCHMaabHoe 3HaneHHe H3Hoca rHUb3, HSMepeHHoe Me- 
touom ayHOiK, OKaaaaocb: y  usHraTean c noaorpeBOM 8 m k  h y 
UBuraTean ße3 noaorpeBa 12 mk.

5. PaißoTHHKH HAM lH  npoBoaHan nycKH UBuraTeaH 3Ü-6, 
ycTaHOBaeHHoro 11a paMe Ha otkpmtom B03ayxe. Bmuo ocy- 
mecTBaeHo 160 nycKOB aeTOM inpu TeMneparype o t  1 ao  32° (epea- 
hhh + 2 1 ° ) h 160 mycKOB 3hmoü ße3 noaorpeBa npn TeMnepaTy­
pe o t  + 2  ao  — 27,5° (cpeuHHH —  8,4°).

BpeMH nporpeBa aBHraTeun nocae nycaa 15 m u h . B 3Hmhhx 
ycaoBHHx npHMeHnaocb Macao MT-14n h apKTmecKoe anaeahHoe 
TonaHBO, b aeTHHX —  Macao M C-20 c 3%  npncaaKH 
U .HATHM -339 h aeTHee anaeabHoe TonaHBO. H a ochob3hhh npo- 
BeaeHHbix HcnuTaHHH ycTaHOBaeHo, hto H3H0CM aBHraTean OKa- 
saaneb HeßoabiniiMH. TaK, cpeuHHft MaKCHiMaabHbift H3HOC rnab3 
UHaHHapOB aBHraTean 3Ü-6 3a ilßO aeTHHx h 160 3hmhhx nycKOB 
cocTaBHa cooTBeTCTBeHHO 3,7 h 4,1 m k. H a ochob3hhh noayneH- 
Hbix aaHHbix caeaaH Bbrnoa, hto nycKOBbie H3hocm unaHHapoB 
aBHraTean 3B.-6 b SKcnavaTauHH He npeßbimaiOT 2— 3%  ot hx 
oßmero K3Hoca.

6. nycKH xoaoaHoro aBHraTean 51 A3-204, ycraHOBaeHHoro b 
xoaoaHabHoft KaMepe [10], nponsBoaHaHCb co cpeaHeft TSMnepa- 
Typoft oxaam aaiomeft jkhukocth (— 15) -+- (— 20°). /(BHraTeab npo- 
rpeBaacn npu 1000 0 6 /m uh  b TeneHiie 5 m u h  npn OTKmoqeiiHOM 
paanaTope. Bcero ßbiao caeaaHO 100 nycKOB. npHMeHnaocb Mac­
ao Än-8  h 3HMHee auaeabHoe TonaHBO. GpeaHHft MaKCHMaabHbift 
H3H0C UHaHHUPOB C0CT3BHU 25,3 MK. OTMeneHO, HTO H3HOC UH­
aHHapOB Bcex B03M0iKHbix nycKOB npn HH3KHX TeMnepaTypax co- 
CTaBaneT MeHee 8% o t  oßmero sKcnayatauhohhoro H3Hoca uh- 
aHHapoB.

npHBeaeHHbie Bbirne h3hoch unaHHapoB bo BpeMH nycKOB pa3- 
aHHHMix aBHiraTeaeü npu hhskhx TeMnepaTypax coeraBUHioT He- 
ßoabmyio aoaio  ot oßmero aKcnayarauHOHHoro H3iioca.

KpOMe peiKHiMa nycKOB UBHraTeaeft npu HH3KHX TeMnepaTypax, 
K0pp03H0HHbIH H3HOC B03:MO>KeH BO BpeMH paßOTbl UBUraTeaH Ha 
noHHuceHHux TenaoBbix pemuMax, KOTOpbie Bceraa B03MO>KHbi b 
SKonayaTauiiH.

C ueabio onpeaeaeHHH H3Hoca UHaHHapOB npu noHHJKeHHbix 
TeMnepaTypHbix peiKHMax b 1964 r b H A M H  h Ha pnae aBT03a- 
BoaoB ßbian npoßeaeHbi cneunaabHue HcnbiTaHHn pa3aHHHbix ubh- 
raTeaeft.

1. Bo BpeMH HcnbiTaHuft aBHraTean M 3M A-407  Ha Mockobckom 
3auoae MaaoaHTpamHbix aBTOMoßiraeft nocaeuHHft paßoTaa Henpe- 
pbiBHo 150 h npn 3000 o6/m u h  h 50% HarpyaKH. TeMnepaTypa 
Bbixoanmeft bouh noaaepmHBaaacb 30— 33° h Macaa 40°. Hcnbi- 
T3HHH npoBoauaHCb Ha ßeH3HHe A-98 h Macae CY. Bcero aßHra- 
Teab OTpaßoTaa Ha CTeHae 410 h (60 h oßKaTKH +  200 h npn noa- 
HOCTblO OTKpblTOft UpOCCeabHOft 3aCaOHKe npH HOMHHaabHOM HHCae 
oßopoTOB h TeMnepaType boum h Macaa 80° +  150 i  Ha yKaaaH- 
hom Bbime peiKUMe). MaKCHMaabHan BeaauHHa H3Hoca UHanuapoB 
aBHraTean Haxoanaacb b npeaeaax 10— 30 m k .

2. HcnbiTaHHn oanounaHHapoBOro OTceKa aBHraTean 3HJI-130 
b H A M H  npoBoanaHCb npn 2000 o6 / m u h  h 85% iiarpyäKH, TeM­
nepaTypa B o a « Ha Bbixoae coCTaBanaa 18° h Macaa 35°. Hpu h.c- 
nbiTaHHnx npHMeunacH ßeH3HH A-76 h Macao ACn-8. ÄBHraTeab 
paßoTaa 100 i .  MaKCHMaabHbift aHaMeTpaabHbift hshoc, H3MepeH- 
Hbift MeToaoM ayHOK, paBHnacn 5,4 m k.

3. HcnuTaHHH anaean HM3-236 Ha nycKH npn noHHJKeHHbix 
TeMinepaT.ypax upoBoaHaHCb b H A M H . ÄBHraTeab nycKaacn npH 
TeMnepaType oxaaimaaiomeft bouh 9— 15° h Macaa 14— 45° h pa- 
ßoTaa b Tenemie 20 m u h  Ha xouoctom xoay  npu 2100 oöjMUH. 3a 
3T0 BpeMH TeMnepaTypa boum noaHHMaaacb ao  25° h Macaa ao  45°. 
3aTeM UBHraTeab ocTaHaBaußaacn Ha 20 m u h , b TeneHHe KOTopbix 
Boaa «  Macao oxaaucaaaHcb. Bbiao npoßeaeHo 200 nycKOB. M aK­
CHMaabHbift H3HOC rnab3 UHaimapoB cocTaBHa 3,0 mk.

CaeayiomHH 9Tan HonbiTaHHft aH3ean HM3-236 cocTona » 3  na- 
cobhx iiHKaoB npn 1800 o6/m u h  co caeayKnuuMH Harpy3KaMH: 
p e— 2,2 KefcM2 —  10 m u h - p „ = 6 kz I cm2 —  30 m u h -, pe=  
=2 ,2  kz/cm2 —  10 m u h ;  pe= 7,5 ks/cm2 —  10 m u h .

TeMnepaTypa oxaam aaiomeft bouh H3MeHnnacb o t  22 ao  45° h 
TeMnepaTypa Macaa o t  45 ao 75°. Oßman npoaoaucHTeabHOCTb 
KcnbiTaHHH cocTaBHaa 100 h. Y ro a  onepemeHiin BnpbicKa ßbia yße- 
aH'ien c 18 ao  24°. npHMeHnaocb aH3eabHoe TonaHBo c 1% cepbi 
h Macao B.Cn-11 c npHcauKoft H .HATHM-339. CpeaHHÜ MaKCH­
MaabHbift H3HOC raab3 UHaHHapOB COCTEBHa 4,5 MK.
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4. HcnbiTaHHH ÄBHraTeAH TA3-21 npOBOAHAHCb Ha 3aBon>KCKOM 
MOTOpHOM 3aBO^e.

HcnbiTaHHH 3aiKAioqaAHCb b nepHOAnqecKHx nycxax ÄBHraTeAH 
Ha CTeiuie b a b ä  STana.

B nepBOM sxane ABHraTenb nyoKaAH npn HanaAbiioft TeMinepa- 
Type oxjiaJKAaromeH boäh  b AßHraTene 23— 25°; npn AOCTHiKeHHH 
BOÄOft TeM nepaTypu  29— 30° ÄBHraTejib ocTaHaBAHBaACH. B h ä o  
CÄeaaHO 300 nycxoB , b TeqeHHe KOTopux ABHraTeAb paßoTaA 
lß  h  31 M U H .

Bo b top om  s T a n e  A B H raT eA b  KpaTK O BpeM eH H o n p oK p yqH B an cn  
CTapTepoiM. ü e p e Ä ' K a *Ä b iM  n poK pyqn B aH H eM  b u h ah h ap u  33ah- 
B a .io c b  60 c m 3 6eH3HHa. Z lB w raT eA b  n p oK p yq iiB a A H  300 paa . Ha- 
qa.TbH aa T e n n e p a T y p a  b o a h  19— 22°, K o n e m ia n  29— 30°. B T eq e - 
HHe 9 T o ro  S T an a  A B H raT eA b  O TpaSoTa.n  26 h 42 m u h .

BblÄO  yCTaHOBÄeHO, HTO MaKCHMaAbHblft H3H0C UHAHHApOB B 
nepBOM  h bo btopom S T a n a x  HcnbiTaHHH, KaK  n.paBHAO, He n p e- 
BbirnaA 3— 5 M K .

5. MonHTaHHH ÄBHraTeAH M eM 3-966 hpoboahah Ha M cahto- 
noAbCKOM motophom 3aBOÄe. HcnbiTaHHH saKAKwanHCb b nepHö- 
ÄHneoKHX nycKax ÄBHraTeAH h paßoTe ero b TeqeHHe 40 m u h  

npH 900— 1000 o 6/ m u h . H ocne 10 m u h  paßoTH ABHraTeAb ocTa- 
HaBAHBancH Ha 10 m u h  h ocTbman äo  KOMHaTuoft TeMnepaTypu. 
Bcero 6mäo CAenano 1000 t3khx urkaob, npn stom ABHraTeAb 
OTpaßoTan 166 h. BÄaroAapa oneoiHaAbHo npHHHTUM MepaM TeM- 
nepaTypa Hanßonee HarpeTbix 30H hhahhapob He npeBumana 90°.

CpeAH H H  iMaKCHManbHblH H3HOC HO BCöM UHAHHApaM COCTBBHA
25 M K .

6. HcnbiTaHHH ÄBHraTeAH TA3-21A  npOBOAHAHCb b H A M H  
npn 2000 o 6/ m u h  h 50% narpy3KH. TeM nepaxypa  oxAa>KÄaK>meft 
b o ä h  20° h MacAa 15°. B h a o  orpaßoTaH o 80 h. Hanoc rHAb3 
h h a h h a p o b  inpaKTHqecKH He oßHapyineH  (HaxoAHACH b npeA enax 
TOHHOCTH H3'MepeHHH). BblAH npOBeAeHbl Ta löK e HCnUTaHHH ABH- 
raTeAH TA3-21A  c  HeAOCTaTonHUM KOAHnecTBOiM Macna npn TeM- 
n epaType b o a u  h MacAa 30°. P öskhm paßoTbi ÄBHraTeAH: 
15 m u h  npn 2000 o 6/ m u h  h AasAeHHH MacAa 0,2 k z / cm 2. Bcero 
6 h ä O BblnOAHeHO 200 UHKAOB (100 H). MaKOHMaAbHblft R3HOC 
THAb3 UHAHHAPOB 20 M K .

n p H B e A e H H u e  sK cnep uM eH TaA bH b ie  A a H H u e  noK aau B a iO T , h to  
n p n  oneH b « e c m H x  aah K oppo3H O H H oro  H3Hoca pe>KHMax paßora 
Ä BH raTeAH  TeM n  H 3n oca  KOAeßAeTCH o t  2 ä o  8 m k  3a  100 H cn u - 
TaHHH. O h  paBH O ueH eH  H 3H 0cy, n on yq a eM O M y  y  A B H raT eA e ft pa3 - 
AHHHblX M O AeAeft npH iHCHblTaHHHX HO pe>KHM'y HaAÖJKHOCTH 
T O C Ta  491-55. F lp n  s to m  peiK H M e TeM n H3Hoca npHM epHO 
b 2— 3 p a a a  H i i s e  T eM na  H3HOca b cpeAH H X ycAO BH H x S K cn A ya-

TauHH. H osTO M y paßoTa ÄBHraTeAH b SKcnAyaTauHH Ha noHH- 
HieHHblX TenAOBblX pe»CHMaX He M O *e T  ßblTb pemaiOmHM <J)a«TO- 
poM, onpeAenHiomHM AOAroßeqHocTb u h a h h a p o b .

BblBOßbl

1. flA H  COBpeMeilHblX ABHraTeAeft KOiMnAeKC 4>H3HKO-XHMHqeCKHX 
npOUeCCOB, OfiT>eAHHHCMblX TepMHHOM «SAeKTpOXHMHHeCKa« Kop- 
P03HH», He HBAHeTCH OCHOBHblM (faKTOpOM H3HOCa UHAHHAPOB 
B OßbIHHOH SKCnAyaTaUHH aBTOMOßHAeft.

2. J Io ah  aßpasHBHoro «3 H oca  b oßmeM ßaAaHce H3Hoca 
UHAHHAPOB aBTOMOßHAbHOTO ÄBHraTeAH ßOAbUle K0pp03H0HH0.ro.

3. ü a h  cym ecTBeHHoro yMeHbuieHHH H3Hoca h hahhapob  b s k c - 
nAyaTauHH HeoßxoAHMo rnnpe npnMeiiHTb H anßoAee siJnjieKTHB- 
Hbie CpeACTBa (B03AyiUHbie H MaCAHHbie (})HAbTpbI, BeHTHAHHHIO 
KapTepa h e ro  irepMeTH3aHHio h A p .), 3aui.HiHaiomHe ABHraTeAb 
o t  nonaAaHHH b Hero aßpaaHBHoft nbiAH, yAyquiaTb cM asKy, 
a T3K>Ke H3TOTOBAHTb HHAHHApbl H3 IMaTepHBAOB, HaHßOAee 
ycToft«HBbix npoTHB aßpa3HBHoro H3HOCa.
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B A H siH M e  pa3xcMMceHMsi 3 a r y m e H H o r o  m o c a o  M T - 1 4 n  

A M S e A b H b IM  T O n A M B O M  HO M3HOCbl jqBM raTeAsi n p n  n y C K e

KaHAMßaTM TexH. Hay« K). B. MMKYJ1MH, M. C. CMM PHOB

Bb IC T P b lH  n yc K  x o a o a h o t o  A B nraTeA H  npH  h h 3k h x  T eM ne- 
p a T y p a x  3 3 b h c h t  o t  pH A a (JiaKTOpoB: npHMeHeHHH AerKOBOc- 

IlAaMeHHIOIU,HXCH nyCKOBblX JKHAKOCTeft, CneUHaAbHblX TOnAHB, 
M a ceA , o ß A a A a io m H X  H eß oA b m o ft BH3KOCTbio n p n  T e M n e p a T y p a x  

n y c k a  h  t . ä -
OnbiT npHMeHeHHH 3arymeHHoro Macna MT-14n noka3aA, h t o  

o h o  oßnaAaeT AyquiHMH HH3KOTeMnepaTypHbiMH CBoftcTBaMH, qeM 
oßbiqHbie Mac.na, h  oßecneqiiBaeT npoKpyqHBaHHe KOAeHqaToro Ba- 
Aa AH3eAH c AOCTaToqHoii a a s i x o a o a h o t o  nycna (npn noMomn ny- 
CKOBoft j k h a k o c t h )  CKopocTbio ä o  TeMnepaTyp — 28-1— 32°. n pn  
ßoAee h h 3k h x  TeMnepaTypax o h o  ( h  TeM öojiee  APyrne CTaHAapT- 
Hbie MacAa) MO*eT He oßecneqHTb AOCTaToqHbix nycKOBbix qnceA 
oßOpOTOB ÄBHraTeAH.

yAyqmeHHe c b o ö c t b  MacAa MT-14n ä a h  paßoTbi ÄBHraTeAH 
npn h h 3k h x  TeMnepaTypax AOCTHraeTCH pa3JKH>KeHHeM ero AH3enb- 
HblM TOnAHBOM.

3 K cnA yaT au ,H H  AH 3eAeft Ha M acA e  MT-14n, pa3>KH)KeHHOM äh- 
3eAbH UM  TonAHBOM (2 0 % ), n oK a 3 a A a  H a a e iK n ocT b  h x  paßoTbi Ha 
TaK o ft CM a3Ke Ha s K c n A ya T a u n o H H u x  peiK H M ax.

U e A b  HccAeAOBaHHft c o c T o n n a  b onpeAeAeH H H  b a h h h h h  pa3>KH- 
>KeHHH 3 a ry m e H H o ro  M acn a  M T-14n AH3eAbHbiM to h a h b o m  H a H3- 
h o c  T p yu in x cH  A eT a A e ft  AH3eAH n pn  x o a o a h u x  n y c x a x  b y c a o b h h x  
O TpH uaTeAbH bix T eM n ep a T yp .

Buah n poB eA eH b i A ß e  c ep u n  nycKOB Ha M a cn e  MT-14n b  HHTep- 
B an e T eM n ep a T yp  0-=— 27° (cpeAH H H  T e M n e p a T y p a  —  8 °). B n ep - 
b oh  cepHH onbiTOB cp e A H e e  c o a e p n o H H e  TonAH B a b M a cn e  co cT a B - 
AHAO npHMepHO 20%, BO BTOpOH —  npHßAH3HTeAbHO 5%', cpeAH H e 
BH3K0CTH CMeCeß paBHbl COOTBeTCTBeHHO npHM epHO 9 H 13 CCT n pn  
100°.

H cnbiTaH H H  npOBOAHAH B eCTeCTBeHHblX yCAOBHHX Ha UieCTHUH- 
a h h ä P O b om  OAHopHAHOM A H 3en e 3/1-6 MoiuHOCTbio 150 Jt. c. npn 
1500 o 6/ m u h , oß opyaoB aH H O M  n p n cn ocoß n eH H eM  H A M H  5nü-40 
Ä a h  B n p u cK a  nycK O B oft s k h a k o c th . n y c K  ÄBH raTeAH  ocym ecT B A H - 
a h  n p n  noM on iH  cn eu n aA b H o ft nycKO B oft » h ä k o c t h  Ha s ^ n p n o ft  
ocHOBe h AH3eAbHOM TonAH B e JÄA. (T O C T  4749-49). K o A eH q a T u ft  
b s a  n p oK p yqH ß aA H  C T ap TepoM  o t  a K K yM yA H T op H u x  ß aT ap e fl 
6-CT3-128, ycTaH O BAeH H bix Ha o tk p h t o m  B 0 3 A yxe .
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8 ABTOM OÖHJlbHan npOMblUJJieHHOCTb JV» 3, 1966 r.

T  a 6 ji h u a 1

H3HOC FHAb3 UHJI1 HApOB B MK H3hoc nopuiHeBbix KOJieu b m z
H3110C

H3H0C 
uiaTyHHwx 
uieen ko- 
AeimaToro 
BaAa B MK

Ü3H0C 
KOpeHHblX 
uieen ko- 
AeHnaTOro 
BaAa B MK

YCAOBHfl HCnblTaHHft
llepBwft nOflC— 
9 m m  o t  Bepx­

Hero TOpua 
THJlb3bl

BTOpofi r,oac— 
17 MM  OT 

Bepxnero Top- 
ua THAb3bI

CpeAHHft
H3HOC

riepBoe
KOJItUO

BTopoe
KOAbUO

CpeAHHft
H3HOC

KOpeH-
HblX

BKaa-
Abiweft
B MZ

H 3HOC
uiaTyHHbix

BKAdAbl-
rneft b m z

H3hoc AeTaAeft 3a lt)0 nycnoB Ha 
MacAe MT-14n co cpeAHHM co^epjKa-
HHeM TonAHBa npuMepHO 5 % ...............

H 3HOC AeTaAeft, npHBeAeHiibift k 160 
riycnaM, 11a MacAe MT-14n co cpea- 
HHM COAep>KaHHeM TOIlJIHBä npHMcp-

3,4
(15,1)*

1,3 1,3 119
(253,5)

25 52 359 148 0 0

HO 5 % ........................................................
H3hoc aeTa^eft 3a 160 nycKOB Ha 

MacAe M T -l4 n  co cpeAHHM C0Aep>Ka-

5,4 2,1 2,1 190 40 83 574 237

uweM TonAHBa npHMepno 2 0 % ...............

*  B CKOßnax Aaubi MancHMajibHbic h

4,9
(9,1)

3HOCbl.

2,1 2,2 194
(381)

65 90 172 R8 0 0

H.31IOC THAb3 UHAHHAPOB iSBMiTaTeAH H3MepiIAH MeTOAOM HCKyC- 
CTBeHHLIX 6 a 3 : AyHKH HaHOCHJIH B nHTH ropH30HTajIbHbIX noacax 
no BbicoTe UHjiHH,npa Ha paccTOHHHH 9; 17; 70; 83 h 160 mm o t  
njiocKocTH pa3beMa ÖJioxa (no BOceMb jiyHOK c maroM 45° no ok- 
PY>khocth) . M3HaiHHBaeM0CTb nopuiHeBbix KOJieu h BKAaAbimeft 
KOJieHnaToro BaAa onpeneji tum  no noTepe Beca, a h3hoc meen 
KOJieHHaToro Baaa MeroAO'M MHKpoMeTpnnecKOiro oßMepa.

B Taßji. 1 npHBeaeHbi 3naieHH5i H3Hoca ochobhhx AeTaAeft ABH­
raTeAH nocjie x o ao ah h x  nycKOB Ha nycKOBOft jkhakocth h 3ary- 
meHHOM Macjre MT-14n c pa3AHHHbiM coAepiKaHneM TonjiHBa.

CpeÄHHH MaKCHMajIbHblH H3HOC THAb3 UHAHHAPOB (ß nOHCe Bepx- 
Hero KOMnpeccHOHHoro KOAbiia 9 m m  o t  BepxHero Topua rHJib3ul 
3a 160 xoaoah h x  nycROB coeraBHA okoao 5 m k . MakCHMajibHbifi 
h3hoc 9— 15 m k . XapaKTep H3HOca b m k  no AAHHe rnjib3bi noxa- 
3aH b Taßji. 2.

T a ö J i H u a  2

noflca 
OÖMepOB 

B M M

H3H0C rHAb3 nepBOro 
UHAHHApa B MK

H3H0C THAb3 TpeTb- 
ero  UHAHHApa b m k

• H3hoc rHAb3 uiec- 
TOrO UHAHHApa B MK

CJ «J
s  SÄ o.
B y  e( B 3 ' 
_  O S iß ® E u =?

c  2
S "  * s  s.>••1-  *  a>

0  «  5O  4) Q.S Ä  
i—1 ^ U £ C

O G3
2  3Cb ^0 CU O 41s  o  c( a o  
~ 0  s e i® C U =; 
8 2  = 2  “ V s o g .

g « ä . £ S .^  =; 0 S B

5 *s  0*0 0  4 » « J  l y H B ä 5 
-  O S ie  ® C U e> .  O t+- e- O
« S  -  5 X u • «  y  cl
>.t- 5  h & 
= S  5 s  a o  3 « s0  & O.S o> e? u s  C

(J «Q 
1 *
03 O ^  X O ■=( ffl 0  
M O S C4 ® C y  =: .  0  rf e  0 14h 5  n S
y  > 5 ? a

i-, 4) S
<0 4> O.S Cb Ä  e? Ü E C

U CQ
2 S s  a.
es O O) «3 ^a- w c( ffl ^
_  O S 10® C U c;
8 ^  e g

o S i ä |0  <U CLS 0 . n  y  x b

a ca 
2 *Ä Q. a 
a OS U  e4B o "7 O SC4
5 B ü *5 Ä 
8 2  e  2

5  4)
5 s  »0  a> «<» sto 4> CbS 0. 1 y  x  E

1 -9 8,5 4,4 0,0 4,0 1,8 4,0
2 -1 7 3,1 2,3 0,3 1,0 0,4 0,8
3 -7 0 0,1 2,0 0,1 1,2 0,3 0,6
4 -8 3 1,0 1,6 0,5 2,3 0,6 2,9
5-160 0,3 0,9 2,1 2,6 0,3 0,7

H3hoc n epßoro  KOMnpeccHOHHoro ROAbiia paBeH okojio 190 mb 
(MaKCHMajIbHblH H3H0C 381 MB) H nOHTH B 2,5 pa3a ÖOJIbUle c p e A - 
Hero H3Hoca nopuiHeBbix KOJieu; (npn6jiH3HTejibHO 86 mb). B ejin - 
hhhh cpeAH ero H3HOca xa iK A oro  nopuiH eßoro Kojibua npnBeAeHH 
b Taßji. 3. H3hoc KopeHHbix h uiaTyHHbix noAmnnHHKOB no noTe- 
p e  Beca napbi HaxoAHTcn b n p eA eaax  168— 574 mb.

3a BpeMH n poB eA eH H b ix  160 xo jioäh hx nycKOB n pn  yK a3aH H bix  
T e M n e p a T y p a x  H3Hoc rneeK  x o A e H n a T o ro  B aA a oxa3aACH  He3HanH- 
TeÄbHbiM (b n p e A e A a x  tohhocth  H 3M epeH H H ). TaKH M  o öp a 3 0 M , aß - 
coA iO TH oe 3HaneHHe H3H oca A eT a A e ft  ABH raTeAH  n pn  xoaoahhx 
n y c k a x  H eß oA b iu oe .

H3H0C THAb3 HHAHHÄPOB H nopuiHeBbix KOAeU npH XOAOAHHX 
nycKax ABHraTeAH Ha Macne MT-14n c  pa3AMHbiM koahhcctbom 
TonAHBa (npnMepHo 20 h 5 % ) npaKTHliecKH oahh3kob, a h3hoc 
noAuiHnHHKOB KOAeHnaToro Bana ßoAbine npn xoaoah h x  nycKax 
n a  Macne MT-14n, cpeAHee coAepixaHHe TonAHBa b xoTopoM MeHb- 
rne (TaßA. 1).

BAHHHHe pa3JKH*eHHH xaprepnoro MacAa AH3eAbHbiM tohahbom 
Ha OTHOCHTeAbHblft H3HOC ABHraTeAH nOka3bIBaeT H3MeHeHHe TeM- 
nepaTypn noßepxHOCTeft TpymHxcn AeTaAeft bo BpeMH hx pa-
ßOTbl.

T a  C ji n u  a 3

HOMep
KOAeU

CpeAHHft H3H0C nopuiHeBbix KOA.eU B MZ

100 nycKOB Ha MacAe 
MT-14n co cpeAHHM 

coAepxtaHHeM TonAHBa 
npHMepHO 5%

160 nycnoB Ha Macae 
MT-14n co cpeAHHM 

COAepHOHHeM TOüAHBa 
npHMepHO 20%

119 194
2 25 65
3 45 72
4 40 68
5 25 48

H3MeHeHHe TeMnepaTypbi h ckopocth nocTynAe;,HH Macna Ha 
THAb3y u,HAHHApa b nepHOA nycKa —  nporpeßa npn TeMnepaType 
oxpy/xaiomero B03Ayxa 0° noKa3aAO, hto, xoth cKopocTb nocTyn- 
AeHHH b UHAHHApo-nopmHeByio rpynny Macna, pa3>KH>KeHHoro 
TonAHBOM, ßoAbuie, neM HHCToro MacAa, TeMnepaTypa nporpeßa 
CTeHOK rHAb3 UHAHHApoB Ha nycKOBOM pejxnMe no Mepe pa3ÖaB- 
AeHHH MacAa MT-14n tohahbom  ( ao  40% ) He MeHaeTCH, a, CAe-
AOBaTeAbHO, OTHOCHTeAbHblft H3HOC THAb3 UHAHHAPOB B oßOHX CAy- 
aanx oähh3kob. Bhahmo, cxopocTb nocTynAeHHH He pa3ßaBAeHHo- 
ro 3HaHHTeAbHbIM KOAHHeCTBOM TOnAHB i  MaCAa MT-14n AOCTaTO'I- 
Ha AAH OnTHMaAbHOft CM33KH THAb3 HI» »HHAPOB, HAH 3(j)<])ekT OT 
ßoAee ßbicTporo nocTynAeHHH Ha rHAb3y UHAHHApa KapTepHoro 
MacAa, pa36aBAeHHoro A«3eAbHbiM tohahbom, noAHocTbio Heih-pa- 
AH3yeTCH yxyAiueHneM cMa3biBaiomeft cnocoÖHocTH MacAa MT-14n 
npn pa3*HJKeHHH ero tohahbom.

n p n  0° T e M n e p a T yp a  n p o rp e B a  noAHiHnHHKOB Ha h h c t o m  Mac- 
Ae MT-14n h  c pa3AHHHbiM coAepjxaHneM TonAHBa ( a o  40% ) 
yM eH binaeTCH  n o  M ep e yBeAHaeHHH xoA H n ecTB a  TonAH B a b  M acAe. 
A  3t o  n oK a3 H B aeT , a t o  h 3h o c  h o a u ih h h h k o b  Ha nycKOBOM pe>XH- 
Me M eH bine n pn  p a fio T e  Ha M acA e MT-14n, pa3JXHJxeHHOM AH3eAb- 
HblM TOnAHBOM.

BblBOßbl

. 1. npn cpeAHeft TeMnepaType —  8° aßcoAioTHoe 3HaHeHHe nyc- 
KOBbix h3hocob AeTaAeft ABHraTeAH npn nyckax Ha 3arymeHH0M 
MacAe MT-14n c 5 h 20% AH3eAbiioro TonAHBa h nycKOBOft 
jkhakocth HeßoAbinoe.

2. Pa3>KH>KeHHe 3arymeHHoro Macaa MT-14n AH3eAbHbiM Ton- 
ahbom ( ao  20% ) yMeHbiuaeT h3hoc noAuiHnHHKOB KOAeHaaToro 
BaAa H npaKTHHeCKH He BAHHeT Ha H3HOC UHAHHApo-nopuiHeBoft 
rpynnw npn paßoTe ABHraTeAH Ha nycKOBOM pe*HMe.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



As 3, 1966 r. AßTOMOÖHJlbHaH npOMblUIJieHHOCTb 9

y flK  621.431.73.001.24

O n p e A e A e H n e  p a 3 M e p o ß  B 0 3 A y x o 3 a 6 o p H b i x  o T B e p c r u M  

AA5i n o A B O A O  B 0 3 A y x a  k  A ß n ra T e A io

T. M. BACCEPM AH , KaHAHßaTbi rexH. HayK B. M. flEHEB, B. fl. OJlbflK

3anopomcHMH aBT03aB0fl «KoMMyHap»,
3 a n o p o > «C K M H  M a u jH H O C T p o H T e n b H b iH  M H C T H T y T  h m . B. fl. Hy6apn

D  ABTOMOBHJTHX c AßHraTeAeM, pacnoAoaceHHbiM c33ah, b 
ÖOKOBHHaX HAH BepXHeft HaCTH Ky30Ba, BbinOJIHHIOT B03ÄYX0- 

3a6opHue OTBepcTHH, aepea KOTopwe B03Ayx nocrynaeT b motop- 
huh OTceK aah oxAajKAeHHH AßHraTeAH h ero nHTaHHH. Oöbiano
He npeACTaBAHeTCH B03M0HCHbIM BblnOAHHTb B03AyX03a6opHbie OT- 
BepCTHH Ä0CT3T0HH0 ÖOAblHHX pa3MepOB, He HapyfflaH npHHBTHIX 
apXHTeKTypHblX (J)OpM aBTOMOÖHAH. IlOBTOMy HeOÖXOAHMO Bbipa- 
öoTaTb MeTOA onpeAejieHHa MHHHMajibHO AonycTHMux pa3Mepoß 
naomaAH nonepeaHoro ceaeHHH B03Ayxo3aöopHbix OTBepcTHH, hc- 
XOAa H3 OOOCHOBaHHblX nOAOHCeHHÜ.

MecTO aah  pacno.'ioiKeiiHa B03Ayxo3aöopHux OTBepcraft cae- 
AyeT BbiönpaTb TaK, htoöm npn nocTynaeHHH B03Ayxa b Morop- 
ufaiH OTcex acnoAb30Baaacb KHneraaecKaa SHepraa BCTpeqHoro no- 
Toxa. 3 to Ba*HO c tohkh 3peHaa skohomhh sneprHH, pacxoAye- 
MOÜ BeHTHjlaTOpOM, OCOÖeHHO y MHKpOAHTpajKHUX aBTOMOÖHAeft 
C Maaoft MOLUHOCTbK) ABHraTeAH.

n p eA n O A O lK H M , HTO npH ABHHCeHHH aBTOMOÖHAH B03AyX  ß y A e r  
itoA a B a T b ca  b  M OTopubift O Tcex  TOAbKO 3 a  ca eT  SHeprHH BC Tpeano- 
ro noTOKa. TorAa p a c x o A  B 0 3 A yx a  a e p e 3  O T B ep c ra a  onpeAeAH TCH  
n o  4>opM yae

1 =  ^ - /  2 — ^ M 3lceK , (1 )

rA e  p  —  kos(j)4 )H iiH eH T p a c x o A a ,  3aBH can iH ft o t  (J )opM u h  rH ApaB - 
A H a ecK o ro  coB epu ieH C TB a b x o a h h x  KaHaAOB; o n p e A e -  
a a e T c a  onbiTHbiM  n yT eM  h a h  M oaceT öb iTb  B b iöpan  o p n -  
eH TH poßoaH O  n o  cn p aB oaH H M  AaHHbiM ;

F  —  n a o m a A b  n o n e p e a H o ro  ceaeH H a B 0 3 A yx o 3 a 6 o p n b ix  o t -  
BepCTHft Ha BXOAC B KaH aAbl b  xt2; 

p  —  nAOTHOCTb B 0 3 A yx a  b kz/m3\
P c v  —  c p e A H e e  H 3 Ö b iT oaH oe  A aB A eH H e  n e p e A  O TB epcTH aM H , 3a  

c a e T  K O T o p o ro  n p o n c x o A H T  A B H are iiH e  B 0 3 A y x a  b KaHa- 
a a x ,  b  k z /m 2.

C p e A H e e  H 3Ö H Toanoe AaBAeH H e m o j k h o  BbiaHCAHTb n o  4>opM yae

  u 2
' 2 (2)Pep — Pep P 2  k ^!m 2 ,

i A e _  v 

P e p

CKOpOCTb 3BT0M0ÖHAH B M/ceK\

CpeAHHft K03(|)(JjHIlHeHT AaBAeHHH, 3aBHCHLU,Hfi OT <{>Op- 
Mbi h BeaHHHHbi nAOLnaAH n o n e p e a H o ro  ceaeH H a B03- 
A yxo3 aöop n H K O B -yA O B H T eA efi, M ecTa  h x  ycTaHOBKH Ha 
x y3 0 B e  aBTOMOÖHAH, a TaKHce K O H ^aryp au H H  h n A o m a - 
AH n o n e p e a H o ro  ceaeH H a  B 0 3 A yx o3 a ö op H b ix  OTBepcTHÜ. 

B eAH aH H a pc f  o n p e A e A a e T c a  onbiTHbiM  nyTeM  b p e - 
3 yA b T a T e  H aTyp H b ix  H cnuTaHHH aBTOMOÖHAH h a h  n o  
p e3 yA b T a T a M  n p oA yß O K  e r o  m o a ca h  b a spoA H H aM nae- 
CKoft T p y ö e .

in oA craB H M  3naaeH H e p Cp « 3  (JiopM yAbi (2 )  b t jiop M yA y  (>1), 
TorAa

Q —  p F v  l/ ~  p cp M ?lceu . (3)

n ocT yn H B u iH ft b M O T op iiu ft OTceK B 0 3 A yx  b o ch o b h om  H anpaB - 
A a e T c a  b cn cT eM y  oxA aacA enH H  A B H ra reA a , h TOAbKO 4— 7 %  e r o  
HAßT Ha HHTaHne ABH raTeAH . B A aA b n eftm eM  ö y A e M  caH TaTb , h to  
Becb n ocT yn H B u m ft B 0 3 A yx , n p o ftA a  a e p e 3  cn cT eM y  oxAaacAeH H H , 
y A a A a e T c a  H3 M O T op n oro  O T ceaa  BeH TH AaTopoM , n p e H e ö p e ra a  
TeM cpaBHHTeAbHO H eöoAbu iH M  KOAHaecTBOM B 0 3 A yx a , KOTOpOe 
n o c T y n a e T  b i ih a h h a p u  ABH raTeAH , t .  e. npHMCM Q = Q « ,  rA e  Qa =  
npOH3BOAHTeAbHOCTb BeHTHAHTOpa.

n p H  Q > Q a  b m o to p h o m  O TceKe yc Ta H O B H Tc a  öoAbinee C Ta TH - 
aecKoe A aBA eH H e, aeM b caAOHe, h to  b c a y a a e  h a o x o h  h 30ah - 
Uhh h rep M e TH 3a uH H  M oareT np H B ecTH  k  n o c Tyn A e H H io  o T p a ö o T a B - 
u iH x  ra 3 0 B  b nocAeA H H Ü. O A H a x o  aceaaTeAbHO, a ro ö b i b m o top h o m  
O Tcexe noAAep>KHBaAOCb AaBAeHHe, HecKOAbKO ö o A b m e e a TM O cife p - 
K o ro , T a x  K aa b a a h h o m  C A yaae yß eA H H H BaeTca HanoAH eHH e h h- 

AH H A pO B- A B H ra Te A H , yM e H b m a e Tc a  M o m n o cTb , p a c x o A y e M a a  Ha

2— 71

npHBOA BeHTHAHTOpa, y A y a m a w T c a  ycAO BH a p a ö o T b i CHCTeMbi 
OXAajKAeHHH.

npH Q < Q  e b m o to p h o m  OTceKe ö y A e T  co3 A a B a T b ca  pa3pe>K e- 
lrne, BCAeACTBHe a e r o  M oaceT n p on cx oA H T b  n oA cacb iB aH H e n u A H  
b  n e rö , ocoöeH H O  n pn  ABnareHHH aBTOMOÖHAH n o  A o p o ra M  öe3  
TBepAOTO nOKpblTHH.

M e a iÄ y  npOH3BOAHTeAbHOCTbKD BeHTHAHTOpa H CKOpOCTblO aBTO­
MOÖHAH c y m e c T B ye T  3aBHCHM0CTb, K O T op y io  M oac iio  n oa ya H T b  Ha 
0CH0B3HHH THTOBOrO p aC aeT a  aBTOMOÖHAH H HCnblTaHHH BeHTH- 
AHTOpa. 3aBHCHMOCTb- npOH3BOAHTeAbHOCTH BeHTHAHTOpa OT HHC- 
A a  oöop oT O B  K O A eH aaToro  B aA a  ABH raTeAH  B b ip aacaeT ca  yp aB H e- 
HHeM

Qa =  A n  M 3lceK , (4 )

a 33BHCHMOCTb M eaCAy CKOpOCTblO aBTOMOÖHAH H HHCAOM OÖOpO- 
t o b  K O A eH aaToro  B aA a  ABH raTeAH  M oaceT öb iTb  npeA C TaB AeH a c a e -  
A y iou iH M  ypaB H eH neM :

v  =  B n  M/cetc. (5 )

TaKHM o öp a 3 0 M ,

Qa =  —— v  M 3lce ic . 
B

(6 ) ,

OnpeAeAHM 3HaaeHHe nAom aA« nonepeanoro ceaeHHH B03Ayxo- 
3 a6 op H U X  OTBepcTHÜ F  H3 yCAOBHH paßeHCTBa p a c x o A a  B 0 3A yX a , 
nO CTynaiO m erO  B MOTOpHUH OTCeK, H npOH3BOÄHTeAbHOCTH BeHTH­
AHTOpa ( Q = Q 8 ) ,  t .  e. npnpaBH H eM  n paB b ie  a a c r a  Bb ipaaceirn ft 
(3 ) h ( 6 ) .  T o r A a  n oA yaH M  ypaB H eH H e

F  = ---------4 =  (7 )

B  p- ]/ ~  Pcp

KOTOpOe ÄOAaiHO HBAHTbCH HCXOAHUM B p aC aeT e  nAOIH3AH B03- 
A y x o 3 a ö o p H b ix  O TB epcraft.

PaccM O Tpn M  KOHKpeTHbie n pnM epb i onpeAeAeH H H  BeAHaHHU F  
A A h  aBTOMOÖHAeft 3A3-970 h 3A3-966, 3 a A n n e  ö o k o b h h h  k o t o -  
p b ix  noKa3aH bi Ha pn c . 1 h 2.

B p e3 yA b T a T e  n p oA yß O K  m o a c a h  K y30B a, npoB eAeH H bix  b aspo- 
AHHaMHaecKoft Tpyöe 3anopoaccKoro M am H H O cTpoH TeAbH oro  hh- 
cTH TyTa  HMeHH B. H- Myöapn, öb iA a  nocTpoeHa sniopa kosiJhJih-
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uaeHTa AaBAeHHa b  M ecTe npeA nonaraeM oro  OTÖopa B03Ayxa (M e- 

TOÄHKa BbiaacneHaa pCp a KöH(J)HrypauHH H aaA yam ero c aapoAH- 
H aM H aecK o ft t o a k h  3peHHH  n o jK p u j iK a -B 0 3 a y x o 3 a 6 o p H H K a  n p H B e Ä e -  
h h  b  pa6oTe [ 1 ] ) .  CoraacHO sn iope (p a c . 1 ) ,  HenocpeACTBeHHo y  

E x o ^ a  b  a a H a j i  B 0 3 A y x o 3 a ß o p H H K a  p Cp = 0 ,41 .

50

,K o3<fxj)B iiBeH T  p a e x o f l a  K a n a n a  o n p e A e n a T c a  k 3 k  n p o a 3 B e A e H a e  

K03<j)4>anaeH Ta c y a r e n a a  n oT O K a e  a C K o p o cT H o ro  K O srjx jiH naeiiTa

1
? = =

K l  +  t

K i  +  c

AO 10 k m /h ) ß l =

ÄO 20 K M j n ) B t -

AO 40 k m /h ) b 3=

ÄO 80 k m /h ) ß 4=

T p e T b e ä  a  a eT B ep T o ft  n e p e A a a a x  b  M OTOpnbift O T cex  ß y A e T  n o e r y -  

n a T b  ö o jib u ie e  K O jiaaecT B o  B 0 3 A y x a , a e ia  n e o ß x o A H M o , a  A T oßb i He 

B bi3B aT b  n e p e o x A a H C A e n a a  A B a r a T e a a ,  H yatH O  y c ra H a B A H B a T b  3 a -  

c a o h k h  b  p e r y j i a p o B a i b  T e M n e p a T y p y  B 0 3 A y x a  b  m o to p h o m  o t -  

ceK e.
B paccMaipaBaeMOM c j iy a a e  Ha ocHOBaHaa < })opM yjib i (7 )

F  =
7,67 • 10i - 5

188 • IO-5  • 0,91 0,41
=  0,07 m 3.

HAH C Ä ßyx CTOpOH aBTOMOÖHJIH KaJKAOe H3 B03AyX03a6opHbIX 
OTBepcTaa aoascho BMeTb naomaAb nonepeaHoro ceaeHaa F 0=  
=0,035 m2.

TaKHM o6pa30M, npa npaHHTOM 3HaaeHaa 60=  132 m m  BbicoTa 
OTBepcTaa A0=265 m m  a B03Ayxo3aßopHHK a o a h c c h  pacnonaraTb- 
ca no Bceä BbicoTe M e*A y  npoAOAbHbiMa peßpaMa »ecTKOCTB 
Ky30Ba. HeoöxoABMo OTMeTBTb, b to  onpeAeaeHae F 0 H3 HaaxyA- 
max ycjiOBHH (B 2) AaeT cpaBHBTe.nhHo ßonbmoe 3HaaeHae rino- 
Ui,aAa B03Ayxo3a6opHbix OTBepcTHH. Ecah HcnoAb30BaTb b  pacae- 
Te K03(j3t[)HHHeHT ß3, to  F 0 CTaHeT b 1,64 pa3a Memme. Booßme 
npa pacaeTe BeAaaaHbi F  aah to to  hah hhoto Tana aBTOMoßana 
ny>KHO acxoAHTb B3 B03MO>KHbix ycAOBBH ero SKCnAyaTaHHH, OA- 
naKO MHHHMaAbHO AonycTHMaa nnouiaAb B0?Ayxo3aßopHbix o t- 
BepcTHH He AOAJKHa ßbiTb MeHbuie toh, KOTopaa onpeAeAaeTca no 
Koa^nJjauaeHTy B, cooTBeTCTByiomeMy npaMoft nepeAaae.

AHanoraaHbia pacaeT nnomaAa nonepeaHoro ceaeHaa B03Ayxo- 
3a6opHbix OTBepcTaa a ah  aBTOMoÖHAa 3A3-966 (A=7,67-10-5,
ß i= il82-H 0-6; ß 2=303-10-5; ß 3 =493-il0 -5; ß 4=765-il0 -6) npa 
tob  * e  KOH(})Hrypau,HH xaHana (p=0 ,91 ), cpeAHeM 3öaaeHHH ko- 
34)$HnaeHTa CTaTaaecKoro Hanopa pCj> =  0,2 (pac. 2) h AB axe- 
hhh aBTOMoÖBAa Ha TpeTbeft nepeAaae c ß 3 =  493-10~5 AaeT ac- 
KO M yio B en aan H y

F  =  -
7,67 ■ 10-5

493 • IO“ 5 • 0,91 V  0,2
=  0,038 m 2.

rAe t, —  K03(j)4)BUaeHT conpoTHBAeHaa AaHHoro xaHana.
Flpa AABiie KaHana, ßoAbiueft, aeM aerape  raApaBAaaecKax Aaa- 

MeTpa, e = l ,  nosT O M y

ft =  . J  • (8)

/ I a h  S-o6pa3H oro  xaHana npaM oyroAbH oro ceaenaa  c  noBopo- 
to m  b  A ß yx  nAOCKOCTax npa  npaHHTbix pa A ayce  3aKpyrAeHaa 
i ? o = 6 0 0  m m  a  y rn e  noBopoTa a ~ 4 0 °  opaeH TapoBoano m o k h o  

caaTaTb £ = 0 ,2 1  [2], CAeAOBaTeAbHO, co rn acn o  (j)opM yAe (8 ) ,  
p = 0 ,9 1 .

H a  ocHOBaHaa AaHHbix acnbiTaHHa BenTHAHTopa, ycTaHOBneH- 
HOTO B MOTOPHOM OTCeKe aBTOMOÖHAH, b  paccMaTpHBaeMOM cny-
aae  A =  7 ,6 7 - I O - 5  M 3 - M U H / c e K - o 6 ,  a b  c o o t b 6 t c t b h h  c  t h t o b u m
pacaeTOM aBTOMoßaAH 3 A 3 -9 7 0  m o jk h o  npaHaTb caeA y iom ae  3Ha- 
aeHaa K03<J)4>anHeHTa B :

Ha nepBOä nepeA aae (npHMepHO 
=  1 1 1 -HO - 5  m - M u n j c e n - o ö ;

Ha BTopoa n epeA aae (npaMepHO
=  1 8 8 -1 0 —5 M - M u u / c e K - o S ;

H a T p eT b e ft n e p e A a a e  (npaMepHO
=  3 0 8 -ilO —5 M - M u n / c e K - o ö ;

H a aeT B ep T o ft  n e p e A a a e  (n p aM sp H C  

=  5 1 5 '1 0 ~ 5 M -M U H / c e K -O Ö .

H a H x y A u iH M H  ycA O B H H M a 0 X A a *A e H H H  A s a r a T e A a  aB T O M oßaA H , 
p a ö o T a io m e r o  n o A  H a rp y 3 K o ä , H B A a io T c a  y c A O B a a  B T opo ft (o ö b ia -  

h o  n e p B a a  n p e A H a 3 H a a a e T c a  a a h  T p o r a H a a  c  M e c T a ) n e p e A a a a ,  
K o rA a  K03(J)$HUHeHT B  M a n .  ü o s T O M y  b  p a c a e T e  h c x o a h m m  3H a- 
a e H a e M  HyjKHO c a a T a T b  B 2 . T o r A a  n p a  p a ö o T e  A ß a r a T e a a  Ha

CAeAOBaTeAbHO, KaiKAoe H3 B03Ayxo3a6opHbix OTBepcTafi a o a -  

hcho  HMeTb naom aA b nonepeaH oro ceaeHaa ^ 0 = 0 ,0 1 9  m 2, h t o  co- 
OTBeTCTByeT npaHaTbiM na pac. 2  pa3MepaM. E c a h  acnoAb30BaTb 
npa  onpeAeAeH aa F  K03(})(})HU,aeHT B t , t o  Fo yMeHbmaTca b  

1,55 pa3a.

B b ißO flb i

1. ü peAnaraeM bift MeTOA onpeAeAeH aa naom aAH nonepeaH oro 
ceaeHaa B03Ayxo3a6opHbix OTBepcTaft no3BOAaeT coapaTHTb oßbeM 
SKcnepaMeHTaAbHbix noacxoB  npa npoBeAeHaa AOBOAoaHUX paOoT 
no CHCTeMe o x A a *A eH a a .

2. H a ocHOBaHaa aspoABHaM aaecKax npoAyßOK MOAeAeft Ky30- 
BOB aBTOMOßHAeft MOHCHO CpaBHHTeAbHO npOCTO nOAyaaTb HCXOA- 
bbie AaHHbie a a h  pacaeTa.

3. OßocHOBaHHbift Bbißop pa3MepOB nAomaAH OTBepcTaft Ha 
BxoAe b  KaHaAbi B03Ayxo3aßopHHKOB HMeeT ßoAbmoe 3HaaeHHe 
naa a a h  HopMaAbHoro TenAOBoro pearaMa paßoTbi AßHraTeAa, Tax 
a aacTOTbi oxAa*Aa iom ero  B03Ayxa b  m o t o p h o m  oTcexe.

4. Ä A a  n o A y a e H a a  M H H H M anbH bix  3 H aaeH a ft  F 0 e n a p y e r  p a e n o a a -  

r a T b  B 0 3A yX 03aßopH H K H  B OÖAaCTH M 3KCHM aAbHbIX  nOAO>KHTeAb- 

HblX 3H aaeH H H  P c p  H B03AyX O BO ÄbI ÄOA5KHU H M eTb M H H H M 3AbH 0e  

co n p o T H B A eH ae .
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KaHfl. TexH. Hayw A. A. BOPOHKHH, A. C. UECJ1HHCKHH

X a p b K O B C K H M  n O JlH TG X H im C C K M H  H H C T H T y T  H M . B. H. JlG H H H a

D A C C M O T P H M  Bonpoc o  BbiSope ocbobhm x pa3M epoß poTop- 
*  HO-nopmHeBoro ABHraTeAH (chctcm m  C>. B aH K ejia ) c nnaHe- 
TapHbiM ÄBHJKeiiHeM TpexrpaH H oro p o ro p a  b A ßyxA yroßoM  snn- 
TpoxoHÄHOM Kopnyce, BbinojiHeHHOM no SKBHAHcraHTe k Teope- 
THnecKOMy KOHTypy.

3<})(})eKTHBHaH MomHocTb poTopH o-nopum eB oro A B H ra ie jia  (a a h  
OÄHo ro  OTceKa)

. .  V h t i

e = / > e l5 Ö ”  3 - A ' c "

T p e  p e —  cpeAHee sijxj’ eKTHBHoe AaBAeHHe UHKAa b k z / c m 1. 
PaßonHH o6b>eM oahom noAOCTH

V h =  3 V 3 (R np +  ry) e H  ö m \

(1)

(2 )

1

Ph c. 1. KHneMaTHnecKan cxeM a poTopno-nopu iHeBoro ABHraTeAH 
c njianeTapubiM  ABHJKeiiHeM poTopa

CKOpOCTb CKOAblKeHHH paAH3AbHbIX yn/IOTIIHTejlbllblX BjlCMeilTOB 
no KOHTypy, aHaAorHHHyto cpeAHeä ck op o cth  nopm un c m  b o6bw- 
iibix ABHraTejinx [1]:

Vma =  <*>p (c  +  * )  R o  Ö M l c e K ,

rA e  cDp -—  y r j io B a n  C K opocTb  p o T o p a . 
y r j lO B ß S l  C K opocTb

ft/1

mp== 3 ^ 3 0  pai eK> 

o tK yA a  4Hcjio o6 o po t o b  SKeueHTpHKOBoro Ba^a

n  =
V  m a  9 0

(4)

(5)

(6 )
ft (c  - f  b) R 0 '

rioACTaBHB BbipaiKeHHH (3 ) h (6 ) b ypaBneiiHe (1 ) ,  noAynaeM

V  3 9
N e =  ~ ' P e V m a f l K  A - c - (7)

OTCiOÄa H axoAH M  on p eA e^H iom H H  pa3 M ep  ABH raTeAH  —  pa/u iyc  
OKpyjKHOCTH npoH 3BO AH m ero K p y ra

R 0 - V 5ft N e

V s
Ö M . (8 )

P e V m a P '

1Ä3 ^ op w y jib i (8 )  c^e^yeT , mto onpeAejiaioiuHH pa3Mep pOTOp- 
HO-nopuiHeBoro ABHraTejifl Rq He aaBHCHT o t  napaM eTpa (JiopMbi

R ,

SnHTpOXOHÄbl C =  '
np

Ro ’
ho o t  SToro napaM eTpa 3aBHCHT ra-

rA e  e =  R 0 —  3KcueHTpHUHTeT b ö m \  
ö

H = a R 0 —  AJiHna p o ro p a  b ö m ;

r v — bRo —  paccTOHHHe o t  T e o p eT H n ec K o ro  KOHTypa 
BnHTpOXOHÄbl AO SKBHAHCTaHTbl B ÖjK;

Rnp~cRo —  pacctOHHHe o t  ueHTpa poTopa  a o  npoH3BOAH- 
m eft TOHKH (npOH3BOÄHLU,HH paAH yc) B Ö M .

BbißepeM  paAH yc OKpyiKHocTH npoH3BOAHiuero K pyra  R 0 
(pnc. 1) 3a onpeAe/iHiouiHH pa3Mep ABHraTeAH h Bbipa3HM uepe3 
nero  ocHOBHbie pa3Mepbi ABHraTeAH, BxouHiUHe b (ßopM yuy (2 ) ,  
TOTAa

V h ^ V ~ S ( c  +  b) aR\ öm 3 . (3)

ÄJIH Bbl6opa OCHOBHblX pa3MepOB II HHCJia OÖOpOTOB SKCUeHTpH- 
KOBoro Ba/ia n  poTopH o-nopm H eßoro ABHraTeAH nejiecoo6pa3HO 
B0Cn0JIb30BaTbCH CBH3bIBaiOU;HM HX 4>aKTOpOM ÖbICTpOXOAHOCTH 
v m a , 3 a KoropbiH  m oikho npHHHTb cpeAHioio apn(J)MeTHnecKyio

ßapHTHbie pa3Mepu poTopa h Kopnyca, hhcjio o6opotob , CTeneHb 
ciKaTHH h Apyrae noKa3aTeJiH ABHraTeAH.

IlosTOMy Ha Bbi6ope 3Toro napaMeTpa Heo6xoAHMO ocTaHO- 
BHTbCH TaK >Ke, KaK H Ha BblÖOpe (JiaKTOpOB, HenOCpeACTBeHHO 
BJIHHromHX Ha MOUlHOCTb, —  CpeAHeft CKOPOCTH CKOJIblKeHHH Vma

H
H OTHOCHTeJlbHOH AJIHHbl pOTOpa ö  =  ~ “ .

R q
HapaMeTp c onpeAe/ineT $opMy anHTpoxoHAbi [1, 2]. 
iflpH c > 3  snHTpoxoHAa BbinyKJian no BceMy KOHTypy. U em p o- 

6e>KHbie CHJibi yn/iOTHHTeJibHbix paAnajibHbix n/iaHOK Bce BpeMH 
HanpaB/ieHbi ot ueHTpa poropa h npHÄHMaiOT hx k  noßepxHOCTH 
HHJIHHApa.

IlpH  c < 3 anHTpoxOHAa HMeeT Ta^Hio, a ueHTpo6eiKHbie CHJibi—  
nepeMeHHoe HanpaBJieHHe.

FlapaMeip c onpeAe/ineT yro/i otkjiohchhh paAHaAbHbix ynAOT- 
HHTe/ibHbix njianoK o t  nopMajiH k anHTpoxoHAe [1, 2]:

1

ßmax =  ±  arcsin ~  (PHC- 0 - (9)

FIpeAeH bH biM  CHHTaiOT [1 ]  ß m a x = ± 3 0 ° ,  h to  nojiyn aeT C H  npH 
c = 2 ,  n pn  6 oA b m eM  c ß m o x < 3 0 ° .

FlapaMeTp c onpeAe/iaeT TeopeTHnecKyio CTeneHb c>KaTHH [1, 2]. 
C yBejinneHHeM c yBejiHHHBaeTCH TeopeTHnecKaa CTeneHb cacaTHH. 
AeflcTBHTejibHaH CTeneHb okh thh  BC/ieACTBHe bhtohkh b poTope 
MeHbuie TeopeTHnecKÖft h BbiönpaeTCH b npeAeAax eg — 
=  (0,75-1-0,50) 8m [3]. ä j ih  coßpeMeHHbix KapßropaTopHbix ABHra- 
Tejiefl ea  =8-1-10, npn stom TeopeTH'iecKan CTeneHb o k s th h  aoji- 
iKHa öbiTb He MeHee 11— 13,5, n p « c = 2  8m=45,5  [3], CjieAOBa-
TejIbHO, AJ1H T3KHX Ä B H raT e jie ft  Ä0CT3T0H H 0 npH H H M 3T b C =  2.

Ü jih  AH3e/iH TpeßyeTCH  ß o jib m a a  CTeneHb «K a T H H , a a h  nero  He- 
OÖXOAHMO yBeAHHHTb C npH M epH O  A'0 '3.

O t  napaM eTpa c 33bhcht raCapHTbi ABHraTeAH.
BoAbmaH h M eH buiaa och pacTOHKH K o p n y c a

B „

B,min

■ I R

= 2 Ra

( c +  3 + 6 ) ’

(10)

CooTBeTCTBenno h BueuiiiHe nonepeniiue raOapHTbi B03pacTaiOT 
c yBeAHneHHeM c.

Ilap aM eT p  c BAHneT na yAeAbiibiß Bec ABHraTeAH. O öihh h  Bec 
ABHraTeAH moikct öbiTb BbipaiKen CAeAyiouiHM o 6p a 30M:

G  — byacsR l  - ) -  b2c2R 0 k z . (11)

B  npaßoft nacTH nepßoe CAaraeM oe npeACTaBAneT Bec SAeMeH-
TOB KOHCTpyKHHH, pa3MepbI H TOAIHHHa CTeHOK KOTOpblX OnpeAC- 
ahkdtch H3 cooßpaiKeHHH npoHHOCTH, BTOpoe CAaraeMoe npeA- 
CTaBAHer Bec 3AeMeiiT0B, TOAUtHiia CTenoK KOTopbix onpeAeAneT- 
CH TeXHOAOTHHeCKHMH B03M01KH0CTHMH.

3 aMeHHB Ro no cßopMyne ( 8 ) h P 33äbahb na N c, nonyaHM 
VACAbHblH Bec ABH raTeAH

g

rAe b i h b 2

ye f  a

K09())lßHUHeHTbI npOnOpUHOHaAbHOCTH

b2   KZ[A. C. , (12)
a
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12 ÄBTOMOßHJIbHajI npOMblUIJieHHOCTb M  3, 1966 r.

Ü 3  (JiopMyjibi (112) cjie,nyeT, h to  yjiejibHbiH Bec B03pacTaeT npo- 
nopuHOHajibHO c2.

C n jia  AaBAeHHH ra30 B  Ha p o t o p  h  noAuinnHHKH

P z ^ P z V 3 ( c + b ) a R l

rioÄCTaBHB 3HaneHHe Ra H3 (JiopMyAU (8 ),  nonynaeM 

5n N e ( c  -)- b) 

P e v m a
P e = P z

(13)

(13a)

CHJia AaBAeHHH ra3 0 B  yBeAHHHBaeTCH npn yßeAHHeHHH 3Hane- 
HHH C.

U eH T p o 6 e jK H aH  CHAa poTopa h SKCueHTpHKOBOH meÖKH B a jia  

P u  =  —  mpe «>2e , (14)

trip —  Macca poTopa h SKcneHTpHKa;

—  yr .iO B a a  C K op ocT b  B pam eH H H  B a jia  b  p a d jc e K .
3v„

(c  -j- b) R 0 
Macca poTopa h 3Kcn,eHTpHKa

V p  l e p

g

m e  V p = F paR0 —  ra ö a p H T iib ifi o ß ie M  poTopa b c m 3\ 

y c p  —  cpeÄH H fl yn eA b H u ft  Bec;
F p  —  T o p n o B a a  n n o m a A b  p o r o p a  b c m 2. 

E c a h  rpaH H  p o T o p a  o n n ca H U  n o  p a A H y c y , t o

F p  =  k a { c + b f R l c M \

(15)

(16)

ra e

Z V  3 [9  ( c - f f e ) »  — 6 (c  +  5 ) - f  4 ]a

9  =  2arc sin

1 8 ( c - f  6)3 — 24 (c +  i ) 2

3 V ~ 3  (c  4 - b )  [3 (c -f- &) —  4]

2 ' 9 ( c  +  6 )2 —  6 (c  +  6) +  4

T a 8  ji » u a  1

c +  b *. c +  b lh

1,67 1,62 3,0 2,26
2,0 1,90 3,33 2,34
2,33 2,02 3,67 2,49
2,67 2,17 OO 3,14

B  T a6 n . 1 npH B eAeH H  3HaneHHH k 3 a a h  pa3AHHHHx ( c + b ) .  

G peÄH H H  yA en b H u ft  Bec ra ß a p H T H o ro  o ß b e M a  p o T o p a

2 T / V /  . .
■{cp = ------------ K Z / C M , (18)

r/ie P i  —  cpeAHee HHAHKaTopHoe AaBAeHHe;
P Mex —  cpeAHee AaBAeHHe M exaH H iecanx n o iep b , paBHoe 

cyMMe noTepb Ha TpeHHe p m p ,  HacocHux noTepb 
P n a c  h noTepb Ha npHBOA BcnoMoraTeAbHHx arpe- 
raTOB p a z  •

Ecah BbinoAHHTb HecKOAbKO A B H raT ene ft c OÄHHaKOBbiM o fip a -  
ay iom M M  p a A n y co M  R np= c R 0, aahhoö p o T o p a  H,  hhcaom oßopoTO B 
B aA a  n, AeftcTB H TeAbH oß  CTeneH bio ciKaTHH e a ,  ho c pa3AHMHHMH 
3HaHeHHHMH n ap aM eT p oB  c, to  aah tbkhx A ß H raT eA e ft n p oT eK a - 
HHe p a ß o n e ro  n p o n e c c a  bo BpeMeHH h n o  y r A y  n o B o p o ia ,  chau 
AaBAeHHH ra a oB  Hä pOTOp, noAum nHHKH h yinAOTHHTeAbHbie 
SAeM eH TH  6 y A y T  npHMepHO OÄHHaKOBbIMH, paBHbIMH OCTaHyTCH 
h CK opocTH  cKOAbJKeHHH ynAOTHHTeAbHbix SAeMeHTOB n o  K o p n y c y  
ABH raTeAH .

npH 3THX yCAOBHHX BnOAHe BepOHTHO, HTO MOIUHOCTb, 3aTpa- 
HHBaeMan Ha npeoAOAeHHe cha TpeHHH, h MomnocTb, 3aTpaHHBae- 
Maa Ha npHBOA BcnoMoraTeAbHbix arperaTOB, 6yAyT OAHHaKOBU.

CpeAHee AaBAeHHe, 3aipaHHBaeM oe Ha npeoAOAeHHe TpeHHH h 
npHBOA BcnoMoraTeAbHbix arperaTOB, onpeAeAHM H3 <})opMy- 
Abi (1 ) .

rioACTaBHB paßoHHH oßteM  n o  (}>opMyne

y   y f  g Pnp (Rnp ~f~ rqi) H
(21)

rAe 3KcneHTpHAHTeT e BbipaateH nepe3 npoH3BOAHiu,HH paAHyc

R .
e =

n p

3 c ’
a r v  =  0, noAyHHM

Pmp -\~P az
450 N ,mp

V 3 /?:
c. (22)

n p H n

Tate  k s k  n o  ycAOBHio N mp, R n p, H  h  n  n ocroH H H b i, t o  cpeA­
H ee AaBAeH H e TpeHHH h  npHBOAa B cn oM oraT eA b H H X  arp e raT O B

Pmp~\~Paz —  -^ic (22a)

nponopuH O H aAbH O  n a p a M e T p y  c .

H h 3 h  3aBHCHM0CTb o t  n a p a M eT p a  c  noA yn aeTC H  a a h  cp e A H e ro  
AaBAeHHH H acocH b ix  n oT e p b  p Hac~ 

n p n  npHHHTblX p a H ee  yCAOBHHX ÄAH OÄHHaKOBHX BeAHHHH 
R n p ,  H  h n m o jk h o  CHHTaTb, h to  ceneHHH BnyCKHHX H BbinycK- 
HblX OTBepcTHH f  T3KJKe OAHHaKOBbI, TOTAa CKOpOCTb CMeCH BO 
BnyCKHMX OTBepCTHHX

v hn Tfo
w  =

6 0 /

a nepenaA AaBAeHHH

Pnac — kW 3,

IloÄCTaBHB 3HaneHHe p a 6 o n e ro  o ß ie M a  no ( j io p M yA e  (2 1 )  
n o n a ra n  r ) r = c o n s t ,  noAyHHM

rA e  Y i  —  yA eA b iib iß  Bec o ä h o p o a h h x  oßbeMOB V ,  (cT a A b , aA io - 
MHHHeBUe CnAaBbl, MaCAO, B03AyX H np.) B K Z fC M 3.

/ I a h  OAHOÜ H3 KOHCTpyKUHH C HAIOMHHHeBblM pOTOpOM Y c p “
=0,00362 k z /c m 3.

OoACTaBHB b  (jiopMyAy (1 4 )  BeAHHHHH no (JiopMyAaM (1 5 )  —  
(1 8 ) ,  o n p e A e n n eM  u eH TpoöeJK H yio  CHAy

3k3R o a f cp v̂ na

g
KZ. (19)

rioACTaBHB 3HaneHHe Ra  H3 (jiopMyAU (8 ),  noAynaeM BeAHHHHy 
t o ö  ace chau, BupanceHHyio nepe3 MomHOCTb:

27,2 k3 ic/7 c'maN e
(19a)P u  =

g P e
KZ.

H3 (jiopMyAU (19a) CAeAyeT, hto ueHTpoßerKHan cha3 Bpamaio- 
meÜCH Maccu poropa H SKCUeHTpHKa 3aBHCHT TOAbKO OT MOIU.HO- 
CTH H ßuCTpOXOÄHOCTH, He 33BHCHT OT KOHCTpyKTHBHOTO napaMe­
Tpa a h Mano 33bhcht o t  napaMeTpoB c h b  (K034x})HUHeHT ^3).  

O t  napaMeTpa c 33bhcht MexaHHHecKHH K.n.A. ABHraTeAH

P M e X

P i
(20)

Pnac — -̂ 2 (23)

TAe
6 0 /

—  nOCTOHHHblH K03(})(J)HUHeHT.

CpeAHee AaBAeHHe MexaHHHecKHx noTepb noAyHHM, npocyMMH- 
poßaB BupasceHHH (2 2 a )  h ( 2 3 ) ;

P M e x  —  -^ ic  "h  ,  • 
c 3

(24)

Ü a h  onpeAeAeH H H  3HaneHHH c ,  npn k o to p o m  cp e A H e e  AaBAeHHe 
MexaHHHecKHx noTepb HMeeT MHHHMyM, BOSbMeM nepByio npoH3- 
BOAHyio h npHpaBHaeM ee H yA io :

d P  M e x  , 1
— —  =  A 1- 2 A 3 —  =  0, 

de c 3

OTKyAa PMex HMeeT MHHHMyM npH

'-V%- (25)

MHCJieHHoe 3HaHeHHe K03(})(}>HUHeHTOB A x h  A 2 m o ä h o  o n p e ^ e -  
jiHTb H3 o n u T a  h /ih  p a c q e T a .
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Ü3 ony6aHKOBaHHbix äsh h ux  [1] npn c=2 ,33  pm p +  Paz —  
= 2 ,2  k z / c m 2, OTKyAa ,4 1 = 0,945 k z / c m 2. H 3 pacaeTa p a ö o 'ie ro  npo- 
necca no MeroAHKe [4] npa c = 2 p nac — 0,4 kz/cm2, OTKyAa 4̂2=  
=  1,6 k z / c m 2. 

TorAa p Mex =0 ,945 c+11,6 ——kz/cm2 HMeeT MHHHMyM npH

MoMeHT conpoTHBAenaa ee H3ra6y

V  0,945 ’ ‘

npHHHB p i =  12,5 k z / c m 2, noAyaaeM  cjieAyrom ae 3HaaeHHH 
PMex  H 11m B 3aBHCHM'OCTM ,OT C (T36a. 2) :

T a 6 j » u a  2

c 1,5 2 2,5 3 3,5 4
p M e x  B K 9 l c * 2,13 2,29 2,62 3,01 3,44 3,88

0,830 0,817 0,790 0,759 0,725 0,690

TaKHM o6pa30M, äah yMeHbuienaa OTpanaTeAbHux cha HHepnaa 
a yrjia  OTKjiOHeHaa paAaanbHOÖ ynnoTHHTeAbHOÖ njiaHKH o t  Hop- 
mhah k noßepxHOCTH Kopnyca CAenyeT yBenaaaBaTb napaMeTp c, 
a H3 coo6pa*eHHH yMeHbineHHH raöapaTOB, yneAbHoro Beca, cha 
AaBAeHHa ra30B a MexaHaaecKax noTepb hhao yMeHbinaTb napa­
MeTp c. H3 ycAOBaa BnacbiBanaa CHHxpoHH3HpyK>mea mecTepHa 
(Ro)  MHHHMaAbHOe 3HaHeiIHe C =  5/3 [2], a H3 KOHCTpyKTHBHHX co- 
o6p a*eH aä  c  >  2, s to  3HaaeHae mojkho pexoMeHAOBaTb npa koh- 
CTpyapoBaHaa poTopHO-nopumeBoro ABaraTena. Ta6apaTbi abh- 
raTena a yAeAbHuft Bec yMeHbmaiOTca npa yBeAaaeHHH aahhh 
poTopa, CAeAOBaTeAbHO, neAecoo6pa3HO yßeAHHHTb ÄAHHy poro- 
pa. Oah3ko npa yBejianeiiaH aahhw poTopa yMeHbmaeTca paAayc 
npoH3BOAameä oxpyiKHOCTH a AaaMeTp rneea SKcneHTpaKOBoro

BaAa, b cbh3h c aeM yBenaaa- 
BaioTca HanpaaceHaa b BaAe, 
hto a orpaHHHHBaeT ÄAHHy 
poTopa.

B oÖmeM cnyaae Ha skc- 
ueHTpHKOBHa BaA AeacTByeT 
BeKTop Harpy3KH

(26)

Pnc. 2. CxeMa cha, AeäcTBy- 
khhhx Ha poTop

H HanpaaceHaa a a ra öa  b stom ceaeHaa

M ua 

° “ 3 -  W
KZfCM2.

Bbipa3H M  pa3M epb i a ep e3  o n p e A e A a io m a fl  n ap aM eT p  R o :  

p a c c T o a H a e  o n a c H o ro  c e a e H a a  a o  npoTH BO Beca

=  k3R 0,

A a aM eT p  o n o p H o ft  uieÜKH B aA a

(27)

(28)

(29)

(30)

   TZ TZ o  o

W = = ' ^ d i = m k^ CMi-
(31)

TIoÄCTaBHB b <J)opMyAU (27) a  (28) ca A y  AaßneHHH ra30B n o  
(f-opMyAe (13 ), neHTpoöeJKHyio ca A y  HHepnaa no (jiopM yne (19) 
a BeAHHHHbi l\ a W  n o  (J)opMyA3M (29) a  (3 1 ), onpeAeAHM Ha- 
npHHceHHH b uieäKe SKcneHTpaKOBoro BaAa

°b3 =  4 ,42  [ p z (c  +  b)  -  3 ,5  • IO“ 3 k3 t cp v % a] . (32)

TorAa OTHOCHTeAbHaa a ah h 3 poTopa

f°B3]

4 ,4 2 *3 \pz ( c + 6 ) - 3 , 5 -  I O " 3 * 3 v 2ma\
(33)

R j ia  BbinoAHeHHUx KOHCToyauHH Kos^^anaeHTbi aMeiOT CAeAy- 
Kiuiee 3Haaenae: * i =  l,0 - f- l , l ;  * 2= l l ,4-4-2,0, äah poTopa H3 aAio- 
MHHaeBoro cnAaBa y cp= 0,0036 k z / c m 3, cxopocTb CKOAbweHHH 
t'ma =  1500-^2500 C M / c e K . n p a  öonbinoM AaßAeHaa hhka3 (na- 
npaMep, aah AH3eAbHoro uaKAa) h HeöoAbinoft 6hctpoxoähocth  
Oma <1500 C M / c e K  hah npa pa6oTe Ha noHH»ceHHbix oöopoTax no 
BHeniHea xapaKTepacTHKe chah HHepnaa MaAU no cpaBHeHaio c 
CHA3MH A3BAeHHH T330B, T0TÄ3 OTHOCHTeAbHaH AAHHa pOTOpa

[°H3] ^1

4,42  k 2p z (c -\ -b )
(33a)

T lpa ÖOAbmeÖ ÖHCTpOXOÄHOCTH a OTHOCHTeAbHO HeÖOAblHOM 
AaBAeHHa naxna HaaßoAbinae HanpHJKeHHH H3ra6a noAyaaioTCH 
b KOHne pacmapeHHH o t  äc h c tb h h  neHTpoöew Hbix ch a  HHepnaa, 
Torna

15,5 1 0  3  * 2  * 3  7 c P v m ,

(336)

Pz +  Pu,
—  BeKTOp CHA OT 

ABBAeHHH ra30B; 

P  a —  BeKTop neHTpo- 
6e>KHbIX CHA
HHepnaa.

B CBH3H C TeM, HTO MakCH- 
MaAbHaa cana  AaBAeHHH ra -  
3 0 b nonynaeTCH Bcaope nocne 
AOCTHHteHHH MHHHMaAbHOrO 
oöbeM a paißoneft h oa oc th . 
y ro A  M e * A y  BeKTopaMa Ha- 
rpy3Ka MaAO OTAanaeTCH 

o t  (180°, a  c  AOCTaTOWHOft TonHOCTbro m o ä h o  cnaTaTb, h to  chau  
P i  =  P z a P u AeftcTByiOT b oahom nAOCKOCTH. CxeM a AeäcTByiO ' 
m ax  cha noxa3aH a Ha pac. 2. L(eHTpo6e>KHaH cana  HHepnaa p o ­
Topa  a  SKcneHTpaxa P u  ypaBHOBemaßaeTCH ÄßyMH npoTHBOBeca- 
mh, a caAa AaBAeHHH ra30B P x —  AßyMH peaxnHHMH noAUianHH- 
KOB. H 3  aH3AH3a KOHCTpyKUHft pOTOpHUX ABHraTeAeH CAeAyeT,

h to  T o rA a  H3ra6aK)ui;Hä m om cht b  ceaeHaa n e p e x o A a

onopHoa uieftKH Bana b SKcneHTpaK

H 3 Ä ßyx BO3M0>KHbIX 3HaHCHHH AAHHbT pOTOpa CAeAyeT npHHHTb 
MeHbmee 3HaaeHae.

CpeAHHH CKOpOCTb BepUIHH pOTOpa OnpeneAHeT 6bICTpOXOÄHOCTb 
ÄBHraTeAH. OHa orpaHaaeHa cRopocTbio pacnpocTpaHeHHH (})poH- 
Ta nAaMeHa b KapöiopaTopnoM AßaraTeAe c SAeKTpaaecKHM 3 a * a -  
raHaeM.

Pa6oaafi hhka poTopHO-nopuiHeßoro AaaraTeAH c SAeKTpaae- 
ckhm 3aacaraHHeM cooTßeTCTByeT naKAy c 3aMeAAeHHbiM rope- 
HaeM.

BpeMH ropeHHH CMeca b KaMepe

% == —  een , (34)
v z

TAe v  2 —  cxopocTb pacnpocTpaHeHHH (j)pOHTa nAaMeHa;
1K —  paccTOHHae o t  CBeaa a o  H aaöoAee yAaAeHHoa tohkh  

KaMepbi cropaHHH.
Tlpa pacnoAoaieHHa CBeaa b neHTpe npHMoyroAhHoa KaMepw

=  a2 +  3c2 m . (35)

HaaM eHbuiaa n o re p a  HHAHKaropHoh paßoTbi npa 3q m gjijibh h om  
ropeHHH noAyaaeTCH, KorAa y roA  npeABapeHan BocnAaMeHeHHH 
Onp ä o  Omin paßeH y rn y  OKOHaaHaa ropeHHH ipz nocAe t)min. 

y r o A  noBopoTa poTop a  3a BpeMH ropeHHH

*3 =  24'z =  20np. (36)

B p eM H  n o B o p o T a  p o T o p a  Ha s t o t  y r o A

2 4», 2<h
cRo e e n . (37)

npHpaBHHB Bbipa^ceiiHH (34) h (37) c yweTOM ypaBHennH (29), 
nojiytiHM

___________ 4 ^ 2
v ma •

/(f)’
M fc e K , (38)

+  3
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O öb eM  p aöo 'ie ft n o a o c ™  H3MenjieTCsi no 3aKony

v'~  T ‘ ( j r r - cos21')-
C T en eH b  n p e A n a p H T e jib n o ro  p acin np enH H

_ ^ f  =

W
P =

t d —  1
cos 2<1>Z

ea~t~  1 

8a —  1
— 1

O Tcroaa

H

v m a '■

2<pz =  arccos p g ^  j  —  p  ■ —  l )
Ad —  1 \ea —  1 /.

2 v ,

/(f)'
arccos

ea +  1

+  3
ea —  1

(39)

(40)

(41)

. (4 2 )

E c jih  npHHHTb, h to  CKopocTb pacnpocTpaHeHHH (JipoHTa naaMe- 
hh v ? = 6 0  M jcex  [3], to  a a h  AonraTean co  CTeneHbio cjxaTH»

eg =8 , o = 2 , c = 2  Aan pa3anm ibix 3na>ieiiHH p noayiaioTCH  3Ha- 
nenHH v ma, npHBeaem ibie b T a ö a . 3.

T  a 6 ji h u a 3

p v m a  B M lceK

1,1 14,7
1,2 20,2
1,3 25,2
1,4 28,9
1,5 32,5

H 3  onbiTa nopuiHeBbix ABHraTeaeft npneMneMbiM m oxiho chh- 
TaTb p = , l ,2 - j- l ,3 ,  h to  noayqaeT ca  npn cpeAHeö ck op o cth  cxoab- 
weHHH BepuiHH poTopa 20— 25 M/ceic.
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M c n b iT d H H e  a b to m o ö m  agm  TA3-53 c A H 3e A S M n

K. B. TOPEYHOB
r O p b K O B C K H H  8 B T 0 3 a B O fl

O  A  nOCJIE/IMHE roÄbi Ha rpy30Bbix hb tom oöhhhx rp ya o - 
v_*  m oa ieM H ocTb io 3— 5 t , a TaxJKe Ha aenxoßbix aBTOMOÖHnnx- 
tsk o h  Bce nam e c ra a n  lycTaHaBHHBaTb ßbiCTpoxoaHbie AHaeaH. 
CoBpeMßHHbie AH3ean, npHMeHHOMbie Ha aBTOMoßnaHx Maaoft h 
cpeAH eö rpySonoABeMHOCTH, paöoTa ioT  c  MaxcHMaabHbiM hhcaom ■ 
oßopoTOB b  tMHHyTy 3000— 4000, coxpaHHH npn s tom  naaß noe 
npoTexaHHe xpHBOö K pyTH m cro MOMeHTa npn .Maabix h cp e jH H x 
o ö o p o T a x  KoaeHnaToro Baaa. M axcHM aabHbiö «pyTHUwin m omcht 
y AH3eaeH ae>XHT b oßaacTH  hh3ikhx nncea odopOTOB xoaeH na- 
to t 'o  Baaa h xoaiJiijiimHeHT npHcnocoßaneM ocTH xpyTH iirero mo- 
MeHTa y  a h aeaeö  Bbinie, neM y  xapd iopaTopH bix BBHraTeaeft.

B b iC T p o x O Ä H H e  Ä H a e a n  n o  c b o h m  p a s M e p a M  h  y a e a b H U M  n o x a -  

33Tea5 iM  daH 3K O  t i o a x o a h t  k  ,n o iK a3aTeajiM  x a p ß io p a T o p H b ix  äbh- 
r a T e a e ft ,  h n pH M eH eH H e hx H a aB T O M O Ö H an x  b m c c t o  x a p ß io p a T o p -  

h w x  Ä B H ra T e a e ft  in o a B o a n e T  p e s x o  CHH3HTb p a c x o A  T o n a H B a ,  
c o x p a H H H  H an  n o B b im a n  A H H aM M H ecxn e  x a n e c T B a  aB T O M o O n aa .

G  u e a b io  BbIHCH€HHH TeXHHKO-3KOHOMHHeOKHX H ÄHHaMHHeCKHX  

n o K a a a T e a e f l  aB T öM O Ö H aH  c a n a e a a M H  H a To p h K o e c x o M  aB TO - 
s a B o a e  ß b ia n  n p o B e a e H b i  cp aB H H T eab H b ie  iHcnbiTaHHH T p e x  aBTO - 
MOÖHaefl EA3-53, H3 K O TO pbix  o a h h  aB T O .M oßn ab  TA3-53 6bia 
c T a H a a p T H o ro  H 3 roT O B aen H H  c  V -o 6 p a 3 H b iM  B o c b M im n a H n a p o B b iM  

K ap ß io p aT O p H b iM  B B H ra T e a e M  h a ß a  aB T O M O Ö H aa  TA3-53 c  ÄH 3e- 
aa.M H  imapK H  6.305 h 4.236 aH raH H C K oft cJwpMbi r ie p «H H C .

O cHOBHbie KOHCTpyKTHBHbie p aaM epb i h  TexH H qecK H e n ap aM eT - 
p u  «B H ra T e a H  TA3-53 h  Ä H 3 eae ft M a p o x  6.305 h  4.236 n pH B eaen b i 
b  Ta6a. 1, a c x o p o c T H b ie  xapaK TepH C TH KH  n o x a s a H b i Ha pnc. 1.

H 3  n p H B eaeH H b ix  a a H H b ix  c a e a y e T ,  h t o  o ö a  a H 3 e a a  h m c io t  

M eH bu ry io  M aK C B M aab H y io  M o m n o c T b , h o  M aK C H M aabH bift « p y T H -  

UIHH MOMCHT ae jK H T  B 3 0 H e  HH3KHX H H Cea OÖOpOTOB H K pH BaH  

n p o T e x a H H H  K p y T H u ie ro  M OM eHTa n p n  M a a b ix  h  c p e a H H x  q n c a a x  

o ö o p o T O B  6 o a e e  n o a o r a a ,  m to  o 6 e c n e H H B a e T  ö o a e e  yCTOHHHByio  

p a 6 o T y  aBTOM OÖHaH  H a n e p e a a n a x .

n o  c b o h m  B ecoB b iM  n o K a 3 a T e a H M  a B H r a T e a n  6.305 h  4.236 
3 H aq H T eabH O  y c T y n a iO T  Ä B » r a T e a io  FA3-53*, T a x  x a x  n e p B b ie  

B b in o aH eH b i b  q y ry H H O M  H cnoaH eH H H , a  e o c a e a H H H  —  b  aax>M H - 
HH6BOM.

T a ö J i u u a  1

napaMeTpu

HBHraieJiH

T  A3-53

HHCaO UHJIHlUpOB........................ ...
Pacnoao*eHHe u H aH H apoB ...............

UnaMeTp uHjiHHapa b m m ....................
Xoa nopuiHa b m m ................................
PaßoiHft oOie.w b a ...........................
OinoiueHHe xoaa nopuma k inaMeT-

p y ...................................................
CTeneHb cm aTHS ............................
MoUlHOCTb N e B A. C, npH tl B 

OS/MUH .........................................

MaKCHMajibiibifl KpyTamHfl MOMeiiT b 
KIM npn OÖ/MUH........................ ...

HHTpOBaa MOIUHOCTb B A.Cl A . . . . 
aHTpOBblft MOMeHT B KIM/A..............
MHHHMajibHbift pacxoa TonaHBa b

i Ia .c.h...............................................
noaHutl Bec b k z ...............................
Maiepnaa ocTOBa aBHraTeaa . . . .

V-o6pa3-
noe
92
80

4,25

0,87
6,7

115

3200
29,0

2000-2200
27

6,85

230
325

AaiOMHHHft

4.236

4
PaaH oe

98,4
127
3,86

1,29
16,0

80

2800
26,7

1300-1500
21,5
6,85

165
415

H yryH

6.305

6
PaaHoe

91.4 
127
5.0

1,37
17.4

89

2300
30.0

1250
18

6.0

180
450

H yryH

* M 0 3 0 X H H  H,
HocTb», 1964, Ns 7.

r ., C bl p  h b h 11. 3 .  «Ai!TOMo6:-i.n,naH npOMbimaeH-

Ä B H ira T e a b  M a p x n  6 .305  —  qeT b ipexT aK T H b ift  Ä H 3 e a b  c  p a 3 a .e a b -  

h o h  x a M e p o ft  c r o p a »H H  T H n a  n e p x i iH C .

C n c T e M a  c ro p a H H H  n e p x H H C  n p e a c T a B a a e T  c o ß o f i  xoM Ö H H aH H io  

CHCTeMbi c ro p a H H H  H en o c p e a c T B e H H O ro  B n p b ic x a  c  cucTOM oft  

n p e a x a M e p H o r o  B n p b ic x a , K O T o p a n  o ö e a n e n H B a e T  xoJ iouH b ifl n y c x  

h  M a jib ie  T e n a o B b ie  n o T e p « ,  MaJibift p a c x o a  TOHJiHBa, "B b ic o x o e  

h h c h o  o ß o p o T O B  K O J ieH qaT oro  a a a a  flB H raT e jiH , ß o a b u io f t  m o t o - 
p e c y p c  n pH  y M ep eH H b ix  s x c n a y a T a iiH O H H b ix  p a c x o a a x .

B a o x  u h j i 'HHä PO b  n p e a c T a B a n e T  c o 6 o ß  iM OH oaH TH yio OTHHBKy  

H3 H y ry H a . B  'ÖJiOKnxapTep B c raB an io T C H  rH .ib 3 b i c y x o r o  T H n a , 
O T an T b ie  H3 o n e u H a a b H o ro  B b ic o x o n p o H H o ro  H y ry n a  n a n  H aroT O B -  
aeH H b ie  H3 c r a a n  c  x p o M n p o B a H H o n  in o B ep x H o cT b io  3 e p x a a a .
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Phc. 1. C K op o cT H b ie  xapaKTepHCTHK'H  A B H raT eA eft: 

a — ÄH3ejib 6.305; 6 — AH3ejib 4.236; e — V-o6pa3Hwfi ABHraTeJib TA3-53

B o a H H a n  p y ö a u iK a  -oxjiaacaeH H H  p a c n o n o iK e n a  b  C noK e Ha b c k > 
ÄAH H y rHAH3bI.

rO AO B K a 6 j i o x a  h h a h h a p o b , o ß in a n  ä a h  B c ex  rnecTH h h a h h a p o b , 
oTAH Ta K3 H y r y n a  h  npH iKpenneH a k  iÖAOiey c  n oM o m b io  .mnHAeK 
H3 AernpoBaH H O H  c th a h . K n anaH H b ift h p h b o ä  M O H TiipyercH  
Ha roA O B K e h aaKpbiBaeTCH  e ra A b H o ft  K p u iH K o ft. H a  k a k a o m  
HHAHHApe yc T a n o B A eH o  n o  o ä h o m y  BnyoKHOMiy h OA'HOMy B b in ycx - 
HOM'y K A an aH y . C ^ e p m e c K a «  x a M e p a  crop aH H H  ‘(JiopMHpyeTCH 
H anoAOBHHy b OTAHBxe t o a o b x h ,  a B T op an  —  b  CTanbHoft Kpbiui- 
x e , KO TopaH  n p H K pen A H eTca  Ha ß o A T a x  k roAO BKe. K a K Ä b if l  
K AanaH  OTKpblBaeTCH Hepe3 KOpOIMbICAO rpHÖOBHÄHbIM TO AKaTe- 
AeM . KopOMbTCAO H3rOTOBAHeTCH MCTOÄOM UlTaMnOBKH H3 AHCTO- 
B o ro  M eT aA A a .

K oAeH H aTblH  IB3A iBbHIOAHeH H3 XpOMOMOAHÖAeHOBOft CT3AH 
c  (JjAaHiieM , Ha k o t o p o m  ycTaH O BAeH  M axoBH K. K op eH H b ie  h u ia -  
TyH H bie 'HieftiKH 3 »K a A eH b i t .b .h . H a  inepeAH eM  KOHne e a A a  y c r a -  
HOBAeHbl 3Be3ÄO H «H  HeHHOTO HpHBOÄa H A e M H ^ e p  CO IUKHBOM 
ÄAH KAHHOBOrO pöMHH. KOAeHHATblft BaA CÖMHOnOpHblft, BKAaAblUIH 
KOpeHHblX H U laTyHHblX HOÄUIHnHHKOB TOHKOCTeHHbie H3 CBHH- 
UOBHCTOH 6pOH3bI.

II Ia T y H b l H3rOTOBAeHbI H3 AörH p OB 3HH 0 ft CT3AH AByTaBpOBOTO 
ceaeHHH. H hjkhhh ironoBxa maTyiia HMeeT npHMOä paaieM  
H 3aKpenAHeTC'H AByMH ÖOATa'MH.

nopUIHH, OTAHTbie H3 BblGOKOlKpeMHHCTOrO 3AIOMHHHeBOrO 
cnAaßa, HMeioT nopuiHeBoft naAen HAaßaiomero THna, nepeMeme- 
HHe K otoporo OrpaHH'HeHO CTOHOpHblMH KOAbHaMH. KajKÄblH nop- 
rneHb HMeeT Tpn KOMinpeccHOHHbix Konwia «  ÄBa MacAOCbeMHbix, 
oäho H3 iKOTOpux pacmonoHieHo Bbiuie naAbna, a Apyroe — HHixe.

P a cn p eA eA H T eA b H b ift  BaA h  BaA npH BO Aa B on oM oraTeAb H b ix  
a rp e ra T O B  h p h b o ä h t c h  b o  B p am eH H e KoneH naTbiM  b h a o m  c  n o - 
M om bro penHOH n ep eA an H . T o h a h b h h h  H a co c  B b ic o x o ro  AaoAeH H H  
H BaKyyM H blH  H a co c  CHCTCMbl T0pMO3OB CMOHTHipOBaHbl B AHH'HK) 
h npHBOAHTcn b o  B p am eH H e o t  B c n o M o ra T eA b H o ro  BaAa.

O n cT eM a  cM a!3KH ixoMÖHHHpoBaHHaH. H a  Ä B H raT eA e  ycTaHOBAeH 
M acAHHbifi H a co c  p o T o p H o ro  TH na, KOTopbifl 3 aca cb iB a eT  MaCAO 
H3 xapTepa nepe3 ceTnaTbift (JiHAbTp h HarHeTaeT h o ä  AaBAeHHeM 
b M a rH c tp a A b  ÄBH raTeAH  nepea noAHonoTOM Hbifi M acAH H bifi (JmnbTp

CO CMeHHbIM 6yMa*IIbIM SAeMeHTOM. EMKOCTb M3CAHH0H CHCTeMhl
ÄBHraTeAH 11 a , (JmAbTpyximHft SAeMeHT MeHHeTCH nepea 6000—  
7000 km npoßera hah 200 h paßoTbi.

CncTeMa oxnaiKAeHHH jk h ä k o c th 3 h  aaKpbiToro rana c npHHy- 
ÄHTeAbHOH HHpKyAHUHeft oxnaJKAaioineft cpeAbi. B oahhoh Hacoc 
pacnonorxen Ha nepeAHeM Topne h hphboähtch  peMHeM o t KOAen- 
baToro BaAa. Hacoc HOAaeT BOAy b roAOBxy nepe3 Tpn naTpyÖKa 
nHTaiomeft Tpyöbi.

B aO K  HHAHHÄpOB OXAajKAaeTCH TepMOCH(j)OHOM. B  Kopnyce 
Hacoca ycTaHOBAeH TepMocraT, KOTopuft H O ÄAep*nBaeT aaAaH- 
HblH TönAOBOH pejKHM ÄBHraTeAH.

HpH HH3KHX TeMneparypax nyciK ÄBHraTeAH oßAeraeH ;ycTa- 
hobkoh bo BnyoKHoft Tpyße cneuHaAbHoro nycKOBoro 3A6MeHTa, 
ueAb KOTOporo HOAorpeBaTb BcacbiBaeMbift B03Ayx cjiaKeAOM 
ropnurero TonAHBa.

TonAUBHan CHCT6Ma coc toh t H3 Hacoca BbICOKOrO AaBAeHHH 
pacnpeAeAHTeAbHOro Tnna, <})opcyHOK, ^HAbTpa, noAKanHsaiomero 
Hacoca h TpyöoinpoBOÄOB bhcokoto h HH3Koro AaBAeHHH. 4>op- 
eyHKH HMeiOT ÄB'yXCTpyHHblH paCnblAHTeAb, H3 KOTOporO OAH3 
cTpyn TonAHBa BnpbicKHBaeTCH b KaMepy, a Apyran nepe3 coeAH- 
HKTeAbHHH K3HaA B KaMeipy CrOpaHHH HHAHHApa.

ZlBHraTeAb 4.236 ----  3TO HOBaH KOHCTpyiKUHH neTbipeXHHAHHÄ-
poBoro pHAHoro neTbipexTaKTHOro ÄH3eAH c HenocpeACTBeHHUP 
BnpbICKOM (})HpMbI HepKHHC.

CncTeMa HenocpeACTBeHHoro BnpbiOKa BKAronaeT BnpbicK Ton­
AHBa nepe3 MHoroconAOByro 4>opcynKy b cneuHaAbHyro c(jiepH- 
necKyio KaMepy cropaHHH, pacnoAOAieHHyio b nopuiHe.

BaOK UHAHHAPOB COCTaBAHeT OÄHO lUCAOe C BepXHeÖ naCTbK) 
xapTepa h o ta h t hs nyryHa. B pacToneHHbie THe3Aa ÖAOKa 
HHAHHAPOB 3anpeCCOBbIBaiOTCH THAbSbl CyXOrO THna, H3rOTOBAeiI- 
Hbie ,H3 cneuHaAbHoro qyryHa. BoAHHan pyßauiKa paanoAOxeHa 
b ÖAOKe Ha Bceft nnrne  hhahhapob h MexcAy HHAHHApaMH.

rOAOBKa HHAHHAPOB, OÖlHaH ÄAH WeTbipeX HHAHHAPOB, OTAHTa
H3 n y ryn a  h npHKpenAeHa k ißAOKy HinHAbKaMH. BnyoKHbie h bh- 
mycKHbie KanaAbi pacnoAOJKeHu b roAOBKe c  npaßoft CTopoHbi 
H BHHOAHeHbl pa3AeAbHO ÄAH KajKÄOrO HHAHHÄpa. riOBepXHOCTb 
BcacbiBaiom ero KaHaAa oöpaöaTbiBaeTCH. B nycK H ue h ButnycKHbie 
KAanaHH paonoAO>KeHbi b roAOBKe nan HHAHHapa.MH sepTHKaAbHo 
B OA'HH PHA BÄOAb OCH ÄBHraTeAH; OHH HPHBOÄHTCH B AOHCTBHe 
o t  pacnpeAeAHTeAbHOro Bana, »MOHTHpoBaHHoro b ÖAOKe uhahhä- 
poB, nepe3 TOAKaTeAH, uiTaHirn h KopoMHCAa. KAanaHHbiH npHBOA 
cMa3biBaeTCH nyAbCHpyioiHeH noAaieft MacAa noA AaBneHHeM 
o t  cpeAKero noAmnnHHKa pacnpeAeAHTeAbHOro Bana.

KOAeHnaTblH BaA nHTHOnOpHblH, BbjnOAHeHHblft IH3 XpOMO- 
MOAHÖAeHOBOH CT3AH, KOpCHHbie H UlaTyHHbie IHeHKH 3aKaAeHbI. 
KpaftHHe h cpeAHHe meKH CAeAaHbi saoAHo c npoTHBOBecaiMH.

BKAaAbl'UIH TOHKOCTeHHbie, B3SHM03aiMeHHeMbie, CTaAeaAIOMH- 
HHeBOro THna. KpbiiHKH KopeHHbix noÄinHnHHKOB nyryHHbie, 
KaJKAan H3 hhx nph k penahctch ÄsyMH uinHAbKaMH.

LOaxyHbi H3roTOBneHbi H3 m oahGächoboh ctbah  ÄßyTaBpoBoro 
CeneHHH, HMeiOT TOHKOCTeHHbie BKAaAblUIH CTaAeaAIOMHHHeBOrO 
THna. KpbiiiiKa «iftKHeft toaobkh  rnaryHa npuKpenAHeTCH AßyMH 
npeiIH3HOHHbIMH ßOATaMH.

PaonpeAeAHTeAbHbift BaA H3 BbicoKonponHOro nyryHa mohth- 
pyeTCH Ha xpex noAinnnHUKax c npaBofl CTopoHbi. PaßonaH 
noBepxiiocTb KyAawoB aaKaneHa. PacnpeAeAHTeAbHbift eaA, 
i onAHBHbiä Hacoc, BaKyyMHbift Hacoc, MacAHHbifi Hacoc npHBO- 
ähtch nepe3 peAy«T0p o t  KOAeHHaToro nana.

riopuiHH OTAHTbi H3 BbicoKOKpeMHHCToro aAioMHHHeBoro cnAaßa, 
Ka*Abift nopmeHb HMeeT Tpu KOMnpeccHOHHbix KOAbua, oäho 
MacAocbeMHoe KOAbuo pacnoAO«{eHO Bbime nopmiHeBoro naAbna, 
Apyroe —  b UHiKiieft nacTH k>6kh . FlycTOTeAbift nopmneBoft nanen 
nAaBaiomero THna (JiHKCHpyeTCH CTonopHbiMH KOAbnaMH.

CHCTeMa CM33KH KOMÖHHHpOBaHHaH. MaCAO pOTOpHbIM HaCO- 
COM, KOTOpblft npHBOÄHTCH OT KOAeHHaTOTO BaAa, HarHeTaeTCH 
q ep e3  noAHonoTonHbift '(jmAbTp Co CMeHHbIM 6yMa*HbiM 9A6MeH- 
tom non AaBAeHHeM 3— 5 kb/cm2 b iMac ah Hy io waTHCTpaAb k noA- 
munHUKaM KOAeHnaToro h pacnpeAeAHTeAbHOro bhaob, KAanaH- 
HOM,y npHBOAy, npHBony BcnoMoraTeAbHbix arperaTOB. EMKOCTb 
M3CAHH0H CHCTeMbl 10 A. <E>HAbTpyiOmHft 0AeMeHT MeHHeTCH
qepe3 9000— 10 000 km n p oß era  hah 300 h paßoTbi ÄBHraTeAH.

C u cTSM a oxAa>KÄeiiH H  >khakocth3h c n pH H yAH TenbH ofi H H pK y- 
AHUHeft o x A a * A a io m e f t  cp eA b i neH Tpoöe iK H b iM  H acocoM . B cn cT eM e  
ycTaHOBAeH TepMocraT. H a  ÄBHraTeAe ycTaHOBAeH TonnMBHbifi 
nacoc bhcokoto AaBACHua p a cn p eA eA H T eA b H O ro  Tnna h M H oro - 
COHAOBbie 4)OpCyHKH.

noAKaHHBaiomHH Hacoc AHa^parMeHHOro THna paonoAOHteH 
c npaßoft CTopoHbi ÄBHraTeAH, oh HarHeTaeT TonAHBO wepe3 
^>HAbTp C 6yMa>KHbIM BABMeHTOM B HaCOC BbICOKOrO AaBAeHHH. 
B Hacoce BbICOKOrO AaBAeHHH BMOHTHpOBaH rHApaBAHHeCKHft
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p e ry jiH T o p . C x e M a  T o n a H B ito ä  CHCTeMbi HaenTHHHa c x eM e  aB H ra- 
TejiH 6.305.

ZtopojKHbie HcnbiTaHHn aBTOMOÖHJieft TA3-53 c aH3eaHMH 
npoH3B0ÄHJiHCb c noae3iioä Harpy3Koft 5000 k z , a aBTOMoßnab 
c Kap6ropaTopHbiM aBHraTeaeM (cTaHaapTHbiä) c  noae3Hoä Ha- 
rpysKoft 4000 kz n o  aoporaM c aciJiaabToßeTOHHbiM noKpbiTHeM. 
ABTOMoÖHJib c aBHraTeaeM 6.305 . npouieji 6oJiee 50 t h c .  km, 
a aBTOMOÖHjib c aBHraTeaeM 4.236 npom ea ßoaee 30 t h c .  k m .

ABTO M ofw jib c ^H3ejieM 6.305 »M ea  o fim n ä  Bec 8420 kz, aBTo- 
Moßnjib c an3ejieM  4.236— 8360 kz, aBTOMoßnab c KapßiopaTop- 
hblM V-o6pa3HbLM ÄBHraTejT6M >—r 7300 KZ.

J lm e n n  paßoTaan  3hm oh  Ha 3hmhcm anseabHOM TonaH B e, 
a jieTOM —  Ha .neTHCM aii3eabHOM TonaHBe e o  T O C T y  305-58, 
a KapßiopaTopHbift a sH raT eab  —  Ha ßeii3HHe c OKraHOBbiM hhc- 
aoM  72. B c h c t c m v  cMaaKH 3anpaB.iH.T0Cb M acao a a a  V-oßpa3Hbix 
a .B H raT eaeä  no T O C T y  10541-63. XpaHeHHe aBTOMofinaeä ßbiao 
Ce3rapa)KHoe.

SKOHOM HtiecKHe K anecTB a K a > K a o ro  aBTO M oßnan  ouenH BaaH Cb 
n o  e>KeaHeBHbiM h cpeaH eM ecsn iH biM  p a c x o a a M  TonaH B a, a T a iö K e  
no cneu H aabH biM  H3MepeHHHM h 3 a e3 a a M , K O Topb ie  ß b ia «  o p ra -  
HH30B3HbI BO BpeMH HCnblTaHHH.

1. SiKcnayaTaHHOHHbiH p a cx o a  TonaHBa b  ycaOBunx ,aBH«eHHfl
n o  3 a ro p o a H b iM  a o p o r a M  c accfiaabToßeTO H iib iM  nonpH TH eM  
o n p e a e a a e T c n  n p n  aßH>KeHHH a B T O w o ß n a e ä  n o  M a p m p y T V  T o p b -  
kh h  —  M ociK B a —  K y p c K  —  X apbK O B  —  C n M iJ iep on oab  h o ß p a T - 
h o . C p e a H n e  p e3 ya b T a T b i H3M epeH H H  CBeaeHbi ib T a ß a . 2.
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TA 3-53  c nBHraTCJieM 6.305 . . R562 762,5 20,6 57,9f 5
r A 3-53 c ABHraTOjicM 4.236 . . 
T A 3-53  c Kap6ropaTooiibiM

3562 662,4 18,9 57,6

aBHraTeaeM............................ 3562 907,5 25,5 57,7
\mf$

4-

2. P acxoa  Ton aH B a  m pa aBHHceHHH aB TO M oß naeä  c o  C K op ocT b io  
35— 40 k m /h o n p e a e a n a c H  n a  aBTO M arH CTpaan  n p n  n p o ß e r e  50 k m  
b o ä h o m  H anpaB aeH H H  h 50 k m  b o ß p a r a o M  HainpaBaeHHH. C p e a -  
HHe pacxoau  Ton aH B a  h CKOpocTH npH Beaeim  b  T a ß a . 3.

T l S i n g i  3

ABTOMOÖHJIb
H arpy3K a

B KZ
P acxoA  

TOnjiMBa 
B 4/100 KM

CpeAHUH
CKOpOCTb 

B KMfH

TA 3-53 c ABHraTeaeM 6.305 ............... 4000 13,5 40,5
5000 13,9 41,0

TA 3-53 c ABHraTeaeM 4.236 ............... 4000 11,7 4C,5

TA 3-53  c KapßiopaTopHbiM ABHraTe-
5000 12,0 41,0

jieM ........................................................ 4000 19,3 40,5
5000 20,1 41,0

3. C p ea H H H  p a c x o a  TonaH B a  (pHC. 2, a) h  cp eaH H e  CKopocTM 
ÄBHjKeHHn (p n c . 2, 6 )  b  ycaO B H H x ropopCK O H  e3Äb i o n p e a e a a a H C b  
n o  BocbM H 3a63aam  n o  cneiXH aabH O M y M a p u ip y p y  b  M o oK B e  
n o  y a n n a M  c H a n ß o a e e  h h t c h c h b h h m  aBHacenHeM  T p a H cn o p T a  
npOTHJKeHHOCTbK) 44 KM .

4. flopO>KHO-3KOHOMHHeCKHe XapaKTepHCTHKH aBTO M oßH aeft CHH-
M a a n cb  n p n  n oeroH H H b ix  C K O p oc T »x  aB «>KeH H H : 20; 30; 40; 50;
60; 70 k m /h Ha rn o cce  c  H a rp y s K o ä  Ha n a a T ^ o p M e  4000 h  5000 k z . 
n o a y n e H H b ie  ÄOpoÄHO-aKOHOM HHecKHe XapaKTepHCTHKH npH Be- 
ÄeH bi Ha pHC. 3.

5. B nepnoa  npoßera  ßbian npoueaeHbi HcnbiTaHHn no onpeae- 
aeHHio SKcnayaTaiiHOHHoro p a cx o a a  TonaHBa, cpeaHHX CKopocTeä 
h  TenaoB oro  pe>Kh m a aßH raTeaeä  Ha noaneM ax  h  cnycK ax aBTo- 
M oßHaeä b  ycaoBHHx ropH bix a op or . ü p eoaoa eH H e noabeMOB 
aBTOMoßnaHMH c KapßiopaTopHbiM V -oß p a3 «b iM  aBHraTeaeM 
h c  anseaeM  4.236 ocym ecTBasiaocb b  o c h o b h o m  Ha BTopoä nepe- 
a a ie ,  a aBTOMoßnab c aH3eaeM 6.305 s t h  * e  noabeM bi n p eoa o - 
aeB aa  n a  TpeTbeft nepeaane.

T e n a o B o ä  p e * H M  c h c tc m h  o x a a x a e H H H  h CMasKH Bcex aßH - 
r a T e a e ä  ya o B a eT B op H T ea b H b iä , t ' i k  K an  T e M n e p a T y p a  B o a n  
h M a c a a  B H iu e  95— 9 7 ° He n oa H H M a a a cb  n p n  T e M n e p a T y p e  o x p y -  
jK a io m e r o  B 0 3 a y x a  25— 30°.

GpeaHHH BKonayaTauHOHHHH p a cx o a  TonaHBa cocTaBHa 3a Bpe­
MH HcnbiTaHHn 18— 21 a /100 k m  a an  aBToM ofinaeä TA3-53 
c aH3ea»M H n p n  n o a e 3 iio ä  Harpy3Ke 5000 k z , ann aBTOMüßHan 
T A3-53 c  KapßiopaTopHHM aBHraTeaeM npn noae3H oä narpy3Ke 
4000 k z  p a cx o a  29— 31 a /100 k m .

6 )

P h c . 2. TpaiJiHK o p ea n eT ex H H qecK H x  o K o p o c T e ä  h p a c x o a o B  Ton­
aHBa aB TO M ofin aeä  b  ro p o a c K H x  ycaoB H H x :

1 —  aBTOMOÖHjib TA3-53, ÄBHraTejib KapßiopaTopHbift V-o6pa3HbiR, BOCbMH- 
HHJIHHAPOBbliti 2 — BBTOMOÖHJIb TA3-53, «H 3ejlb  6.305; 3 — aBTOMOÖHJIb

rA3-53, aH3ejib 4.236.

Ün/100KM

P h c .  3. SKOHOMiinecKaH xapaxTepHCTH«a aBTOMoßHaeä:
1 — c KapßiopaTopHbiM V-o6pa3HbiM ;ibhraTO.TCM; 2 —  c TH3L‘ :ieM 6.305;

3 —  c flH3ejieM 4.236

TlpH M eH eH H e a H 3 e a e ä  Ha aB TO M oßnae TA3-53 n o3 B oa n eT  c h h - 
3HTb p a c x o a  T on aH B a  Ha 32— 35% no K o a n q e c T B y  TonaH B a, 
h a h  Ha 65% n o  c t o h m o c t h  e r o .

P a c x o a  M a ca a  b TeneH H e B c e ro  n e p n o a a  HonbiTaHHä o n p e a e -  
a n a c n  aoaH B O M  M a ca a  a o  ypoBH H  H3 M ep H oä  xp y jK K H  h cocTaB H a 
b cp eaH eM  O K oao  140— 160 z/100 k m  y  B cex  a B H ra T ea eä .

P a ccM O T p ea  KpHBbie aH H aM H qeoK H x n o K a 3 a T e a e ä  aBTO M ofinaeH . 
m o jk h o  oTMeTHTb caeayioinee:

1. Bußer aBTOMoßHaeä 3a nepnoa ncnbiTa-HHä npaKTHnecKH 
y  B cex  aBTOMoßHaeä ocTaaca HeH3MeHHHM b npeaeaax 
930— 960 m .

2. M m iH M aab H O  y c T oä q H B a a  c x o p o c T b  a B H *eH H H  Ha n p a w o ä  
n e p e a a n e  3 a  B ecb  n e p n o a  H cnbiTaHHä o c r a B a a a c b  a a a  3 b to m o -  
ßnaa c  aBHraTeaeM 6.305 —  15 k m /h, a a a  aBTOMoßHaa c aBwra-
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TeJ ieM  4 .2 3 6 — -17 k m /h , a a h  b b t o m d ö h a h  c  V -o öp a 3 H b iM  A B H ra -  

TejieM  — - 20 km/h.
3. M aiK C H lM aJ IbH afl CKO pO CTb A B H X eH H H  B c e x  aBTO 'MOÖHJieft 

H a  n p H M O ö  n e p e ^ a f l e  3a n e p h o a  H cn b iT a H H ft o C T a B a A a c b  n ocT O H H - 

HOft H B b ip a 3 H a a C b  Ä A H  aBTO M O Ö H AH  C  Ä B H iTaTejie 'M  6.305 '—  
70  k m /h , a j i h  aBTOM OÖHJlH  c  Ä B u r a T e j ie M  4.2 36  —  75 k m /h , 

a a h  aBTO M O Ö H Jia  c  V -o 6 p a 3 H b iM  A B H ira T e jie M  —  85  k m /h .

AÖCOJIIOTHbie BejlBBHHbl 'MaKCHMaAbHOH CKOpOCTH Ha npHMOH
n e p e A a q e  7 0 — 8 5  k m /h ä a h  rp>y30BQro aBTOMOÖHAH A ocT a T oq H o  
BbicoKHe. A b t o m o ö h a h  mviejiH pa3JiHBHyio M aKCH M aabwyio ck o - 
p o cT b , T a «  K a x  h x  A B H raT ejiH  pa3A n qH b i n o  KO H CTpyKuw « h p e r y -  
jiH Topb i M aKC H M anbH oro HHcna oöo p o T O B  O Tperyn H poB aH b i Ha pa.3- 
AHHHOe iMaKCHMajIbHOe HHC.HO OÖOpOTOB.

V KM/Q

Phc. 4. B peM H  p a 3 ro H a  aBTOMOÖHneft na npH M oft n e p e A a q e , 
H a rp y3 K a  5 0 0 0  k z :

1 —  AH3e jib  6 .305; 2 — AH3e jib  4 .236; 3 —  KapO iopaTopubifl V - o 6 p a3Hwft
ABHraTeJib.

4. B p eM H  t  p a a ro H a  aB TO M oönA eft c  M ecxa  a o  c k o p o c th  70  k m /h 
c n epeKA ioH eH H eM  n e p e A a q  h Ha npH M oft n e p e A a q e  c  HaqanbHOft 
C K op ocT b io  20 k m /h a o  OKopocTH  70  k m /h OnpeAeAHAOCb B COOT- 
BeTCTBHH c  TOCTom  6 8 7 5 -5 4  h npHBeACHo Ha pn c . 4 h 5.

H a  n o n y q e iiH H x  pe3 yn bTaTO B  b h ä h o , h t o  aBTO M oönnb c  AH3e- 
jieM  6 .305  HM eeT n y q m y io  AUHa.MHKy, qeM  3 b to m o 6 h a h  c  x a p ö io -  
paT op u b iM  V -o 6 p a 3 H b iM  A B H raT eneM  h ÄH 3eneM  4.236.

tJlaHHbie n o  AHHaM HKe, n on yqeH H b ie  n p n  HcnbiTaiHWH Bcex aBTO- 
MOÖHAeft, ÄOCTaTOHHO BbICOKHe, HO aBTOMOÖHJIb c  A B H raTe-
neM  6 .3 05  HM eeT AH H aM H qeöKH e n oK a a a T en n  e a  5 — 8 %  ßbim e 
HO CpaBHeHHK) C AB'yMH ApyiTHMH aßTOMOÖHAH'M'H.

3 a  ißecb nepH O A  HcnbrraHHÜ oneH H B a .in cb  nycK O B bie  K aq ecT iia  
AH 3eneft n p n  h h 3.k h x  T e M n e p a T y p a x . K oH T p oA b H b ie  nyoK H  o c y -  
m ecTBAH AH cb n o c n e  H oqH bix c t o h h o k . ^ lo  T e M n e p a T y p u  — 10° 
0 K p y * a io m e H  cp eA ß i n y c x  A S H raT en e ft BoaM onceH öe3  nponH Ba 
ropH H eft b o a h  h  6 e3  npHMeHeHHH nycKOBO.ro n o A o rp e B a ic A H ,

KO Topbiii ycTSHOBACH b o  B nycK H oft Tp yöe  h B K jn oqaercH  Ha 12—  
15 ceK  n e p e n  BKAioqeHHeM  C T ap Tepa . I l p n  T e M n e p a T yp e  a o  — 2 7° 
o «p y > K a io w ,e ft  cpeA b i npH M eH H nacb ro p H q a H  o o A a  a a h  33AHibkh

v k m /q

Phc. 5. BpeM H  p a a ro H a  aBTOMOÖHneft c  M ecTa c  n epeK A ioqeH H eM  
n ep eA a n , H a rp y3 K a  5000  k z  (o6o3 H aqeH H H  T e  n<e, h to  Ha p n c . 4 )

QHCTeMbi oxna>KAGHHH h BKAioqaA'CH n o A o rp e ß a T e A b  B 0 3A yxa  
na 10— 15 ceK, ABH raTeAH  n y c x a n H e b  c  n ep B o ft nonbiTKH qepe3 
4— 8 ceK fipoK pyqH BaH H H  CTapTepoM .

BblBOAbl

1. npHMeneHHe AH3eneft Ha aBTOMOÖHUHx T A 3 - 5 3  no3BOAHAO
pe3KO CHH3HTb paCXOA TOTAHBa. PaC X O A  TOHAHB3 Ha 1 t /KM 
nepeBe3eH .H oro r p y a a  ch h .th a ch  Ha 4 6 % .

2. Ilp H M eH eK H e AH 3eneft Ha aB TO M oönn e T A 3 - 5 3  n o3B 0n neT  
3HaqHTeAbHO p e * e  n ep ex o A H T b  Ha noHHJKeH iryio n e p e a a n v  
h ö o A b u ic e  BpeMH p a ö o T a T b  Ha n pH M oft n e p e A a q e . O rcyTC TB H e 
q a cT b ix  n epeK A ioqeH H H  n e p e A a q , ocoSeH H D  Ha aB TO M oönn e c a b h - 
ra T e ae M  6.305, .nono>KHTenbHO CKa3biBaeTCH « a  p a ö o T e  K aK  c a M o ro  
ABH raTeAH , TaK  h T.paHCMHCCHH, K O Topan  p a ö o T a e T  n a a B n o  
6e3 aon oAH H T eA bH b ix  H a rp y3 0 K  npH  n epeK A ioqeH H H .

3. n pH M eH eH H e ä h 3 c a h  6 .305 Ha a B T O M oön ae  T A 3 - 5 3  o ö e c n e -  
qHBaeT eMy AyquiHe AHH.aMwqecKHe noKasaTean.

4 . n p H M en eH H e p n aH b ix  A H 3 ea eö  o ö ec n eq H A O  ß o A e e  yA oßH b iü  
AOCTyn k  ABH iraTeAio n p n  T exH »qecK O M  oöcAyxKHBaHHH h  n p oB e- 
aeHHH peMOHTHblX paÖOT. '

y flK  629.113.539.434.004.67

H afle>K H O C T b  M n p o Ö A e M d  p e M O H T d  O BTO M O Ö M AeM

( B  n o p n d K e  o ö c y o K d e H U R )  

r. A. MAJlblUIEB

YnpaBneHHe aBTopeM3aBOflOB m aBToTexcHaßmeHHn

2 | K O H O M H H  no coAepacaHHio 3 b t o m o 6 h a h  b  TexHnqecKH h c -  
^  npaBHOM c o c t o h h h h  npH e ro  aKcnayaTanHH HMeeT 6oaee 
BajKHoe anaqeHHe, qeM s k o h o m h h  cpeACTB n pn  e ro  H3roTOBAeHHii.

O o HCCASAOBaHHHM A. <P. XU praqeB a (M A ^ M ), 3aTpaTbi Ha 
noAAepiKaHHe aBTOMoÖHAH b  TexHHqecKH HcnpaBHOM c o c t o h h h h  

b  n ponecce aKcnayaTauHH b  7,5 pa3a npeBbimaiOT 3aTpaTbi Ha ero  
H3roTOBAeHHe, a p a cxoA  MaTepHaaoB h 3anacHbix qacTeft Ha s t h  

nee ueAH —  b  1,3 pa3a. T a x o e  h b a c h h c  xäpaKTepHo ne TOAbKo
AAH aBTOMOÖHAeft OTeqeCTBeHHOTO np0H3B0ÄCTB3, HO H ÄAH MHO- 
THX 3apy6eiKHbIX aBTOMOÖHAeft.

H enopM aAbH oe cooTHomeHHe MeacAy 33TpaTaMH Ha H3roTOBAe- 
HHe aBTOMOÖHAH h Ha noAAepiKaHHe e ro  b  TexHHqecKH ncnpaB- 
HOM COCTOHHHH HBAHeTCH CAeACTBHeM KaqeCTBa aBTOMOÖHAH KaK

KOIICTpyKHHH H Opr3HH3aUHH nOAAepHCaHHH aBTOMOÖHAH B TeX- 
HHqeCKH HCnpaBHOM COCTOHHHH.

B03HHKHOBeHHe HOBOH HayKH O HaAeiKHOCTH MaiHHH H Mexa- 
hh3M ob no3BOAneT noAoftTH HayqHo k  pemeHHK) ueHTpaAbHoft 3a- 
Aaqn aBTOMOÖHAbHOH npOMblUIAeHHOCTH, t . e. 3aAaqn pe3K oro n o ­
BbimeHHH KaqecTBa npH OAHOBpeMeHHOM cHHiKeHHH 3aTpaT Ha non- 
Aep>KaHHe ero  b TexHHqecKH HcnpaBHOM c o c to h h h h .

C orn acH O  H ayK e o  h h a o k h o c t h ,  KaqecTBO n io ö o ft  MamHHbi, b 
to m  H H cjie h  aBTOMOÖHAH, a n peAßAHeTCH b o c h o b h o m  e ro  o ö m e ft  
HaAeiKHocTbio. 3 a cA y *H B a eT  noAOJKHTeAbHoft oueHKH yTOHHeHne 
nOHHTHH HaAeiKHOCTH AAH aBTOMOÖHAeCTpOeHHH, CACA3HHOe 
P .  B . K yreA eM 1.

1 K y r e i i b  P.  B.  «ABTOMOÖHJibHaa npoMLim.-reiiHOCTb», 1964, .Ns 12.
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O ö m a n  HaAe>KHOCTb aBTOM OÖHAH —  s t o  e r o  c b o h c t b o ,  o ö y c -  
jiO B J ie iinoe  6 e3 0 T K a3 n o cT b io , A O J iroB em iocT b io  h  p e M o iiT o n p H ro A -  
n o cT b io . P accM O T p H M  3 t h  C BoftcTBa, CB fi3aB  h x  c  n p o ö A e M o ft  p e -  
M o iiT a , T a x  K a x  M e iK A y  n p o ö A e M o ft  o ö m e ft  naAe>XH0CTH  h n p o ­
ö A eM o ft  peM O H Ta o ö b e x T H B H O  c y m e c T B y e T  B ecb M a  T e c u a n  3 3 b h c h -  

M ocT b . A b to m o Ö H J ib  h  e r o  a r p e r a T b i  c o c t o h t  H3 ö o A b iu o r o  x o a h -  

u ecT B a  Ä e T a jie ft  h  y3A O B , K O T opb ie  H M eioT  p a3 H b ie  H a3 iiaqeH H H , H3- 
lOTOBJieHbl H3 p33H bIX  M aT epH B A O B  H H axOÄHTCH  B pa3H bIX  V M O -  

BHHX paÖ O T bl. B CBH3H C 3THM HX p O A b  B 0 6 lH,eH HaAeJKHOCTH aB -  
i o m o ö h a h  h a h  a r p e r a T a  p a 3 A H q a a H .

iB ep o H T H o eT b  O T K a sa  ( t . e. n oA H o ft  h a h  q a cT in n io ft  y T p a ™  p a -  

öoT ocn ocoÖ H O C T H  aBTOM OÖHAH, a r p e r a T a ,  y3Jia h j ih  Ä e T a j i a )  b o 3- 
p a c T a e T  c y B e jin aeH H eM  x o A H q e c T B a  Ä e T a jie f l  b  aBTOM o6H Jie h  c 

yB e jin aeH H eM  c p o x a  ero c jiy jK ö b i.
C o 3 Ä a T b  aBTOM OÖH Ab, B KOTOpOM BCe ÄC TajIH  OÖJiaÄajIH  6bl 

OAHHaXOBOft BepO aTH O CTbK ) O TK a3a H OÄHHaKOBOH ÄOJirOBeHHOCTbK), 
b p h ä  Jih  SKOHOM HaecKH MOJKeT öb iT b  o n p a B A a H O , h o  u e A e c o o ö -  

pa3H O  yH H TblB aTb  H M aK CH M ajIbH O  p e ry jIH p O B a T b  BepOHTHOCTb OT- 
K a3 a .

B H a c T o a m e e  B p e M a  M H o ra e  sx cn A yaT a iiH O H H H X H  H 3yqaiO T  3 a -  
K OHOM epHocTH  p a c n p e A e A e H H H  0 T x a 3 0 B  H a  n p oT H ixeH H H  c p o K a  

c j i y * 6 b i  aBTO M O Ö H jia . B q a c T H O c ra ,  A. M. IIIeftH H H  (M AJIH ) 
pa3 J IH aaeT  B XpHBOft HHTeHOHBHOCTH 0TXA30B TpH  30Hbi; OH c n p a -  

BeÄJIHBO y K a3 b IB aeT , HTO HHTeHCHBHOCTb 0TK 330B  MOJKeT 6bITb  

o n p e Ä e jie H a  n o  3 a x o H a M  T eopH H  BepoaTH O CTH , O A H a x o  3 T y  n p o -  

6 jie M y  c jie A y e T  p a c c M a T p H B a T b  rA y ö > x e .
Ba>K H O  3H aT b  He TOJibKo p a c n p e A e A e H H e  h h t 6 h c h b h o c t h  O T x a -  

30B  n o  BpeM eH H , h o  npHHHHbi h  n p o p e c c b i ,  n o p o ix A a io m H e  O T x a -  
3bi, h x  c jieÄCTBH H , h  p a 3 p a 6 o T a T b  M epb i n o  y n p a B jie H H io  0 T x a 3 a -  

m h  c  TeM , h t o 6 h  b  3 an p o eK T H p o B aH H b ie  cpoK H  o ß e c n e a H T b  6e3- 
OTK33HyK ) p aÖ O T y  aBTO M O Ö H jia , a  TaXJXe J IOKajIH3HpOBaTb B03HH- 
K a iom H e  OTKa3bi.

M b l  He npO TH B ÄßJieHHa npHHHH, BbI3bIBaiO Ii;HX  OTK33bI, H a  A ß e  

rp y n n b i ,  K a x  s t o  n p e A J ia ra e T  P. B. K y r e j ib ,  t . e. H a n pn qH H b i, He 

CBH 3aH H bie c  p a 3 p y m e H H e M  Ä eT a jiH , h  n pn qH H b i, CBH3aHHbie c  
h h m . Ho CHHTaeM , h t o  T a x o e  Ä eJ ien n e  ne/iocTaTOHHO. B o j i e e  t o t o , 
OTH eceH H e ö o A b iu o r o  x o jiH n e c T B a  pa3JiHHHbix npHHHH 0 T x a 3 0 B  b  

O A iiy  r p y n n y ,  t . e. npHHHHbi, o ö y c jio ß jie H H b ie  p a3 p y u ieH H eM  s jie -  

MeHTOB, He a x n e H T iip y io T  BH H M aH H a x o H C T p y x T o p o B  h  y n eH b ix  

H a H3yneHHH s t h x  npHHHH, He cn o c o ö c T B y iO T  B b ip a ö o T x e  M ep  n o  

co 3 A aH H io  ynpaB J iaeM O C TH  s t h m h  O T xa3aM H .
B aBTO M oöH Jie, x a x  h  b  x a s K a o ö  M au iH H e h j ih  M exaH H 3M e, c o -  

B e p m a iO T c a  o n p e A e jie H H b ie  3 axo H O M ep H b ie  n p o n e c c b i,  x o T o p b ie  b  

xoHeHHOM  H T o re  npH BO AH T  x O T x a 3 y  t o t o  h j ih  h h o t o  s jie M e H T a  c h - 
CTeMbi. K  T axH M  n p o u e c c a M  c jie A y e T  O TiiecTH : h 3h o c m  TpeH H a,
3p03H K ), X 0pp03H K ), BH ÖpaAH IO , yCTajIO CTb, C T apeH H e H pH A  Apy- 
r n x  n p o n e c c o B . C o 3 A a B a a  t o t  h a h  h h o h  y 3 eA  aBTOMOÖHAH, x o h -  

c T p y x T o p  0ÖH 3aH  x o p o u io  3H aT b  x a p a x T e p  s t h x  n p o iie c c o B , c n o -  
cc.öbi h x  n e A o n y iu e H H a  h a h ,  n o  x p a ftn e ft  M ep e , 3 aM eA A eH H a . üo- 
HBÄeHHe ÖOAbUIOrO  XOAHHeCTBa HOBblX CHHTeTHHeCXHX XOHCTpyX- 
IH B H blX  H TeXHOAOFHHeCXHX M aT ep H 3 A 0 B , HX y M eA O e COHeTaHHe  

C TpaAH UH O H H bIM H  KOHCTpykUHOHHblM H  M aTepH H A 3M H  n 03B 0A aK )T  

ycn eu iH O  p e rn a T b  n o c ia B A e H H b ie  3 aA an H .
H e A b 3 a  aÖCOAICTHO A U X B H A H pO B aT b  H3H0CH OT TpeHHH b  y 3 A a x  

aBTOM OÖHAH, HO n p H  COBpeM eHHOM  yp O B H e  TeXHHHeCXOrO pa3BHTHH  

m o j x h o  p e 3 x o  c o x p a T H T b  h x  BeAHHHHy. H 3 B ecT H o , h t o  b  y 3 A a x  

T peH H a aBTOM OÖHAH 70% H 3H 0ca — • p e 3 y A b T a x  n o n a A a n n a  a ö p a -  

3HBHbIX HaCTHH H3 aTM O Ctbepbl. T ep M eT H 3 3 U H a  y3AO B  TpeHHH n A eH -  
xaM H , noA H M epH biM H  caA bH H xaM H , K O A n axaM H , M y^ iTaM H  h  A P y r n -  

MH AerX O CM eH H H M H  A0T3AH M H  CyiU,eCTBeHHO yM eH bU IH T  3T0T BHA  

p a3 p y m eH H H . P a 3 p y m e H H e  o t  T peH H a Ä ß H >xym H xcH  A eT aA e ft  b  

V 3A e  HenaöeJXHO. B s t o m  c a y n a e  C A eA yeT , h t o ö h  H 3 H au iH B a -  
n a c b  H aH Ö O A te  A e in e ß a a  h  A e r x o c M e H H a a  A e T a A b , a c o x p a H H A a c b  

ö O A ee  A o p o r a a .  T a x ,  b  A B H ra T e A b  C A eA yeT  CTaBH Tb n A a B a x jiA H e  

CM eiiHbie rH Ab3bi Ö A O xa  h  c o B e p u ie H H o  0 T x a 3 a T b c a  n p n  peM O H Te o t  

paCTOHXH THAb3 H TeM  Ö O Aee UH AH H APOB ÖAOXa. TaX JX e C A eA yeT  

OTXa3aTbCH OT n o p U IH e fl peM OHTHblX  p a3 M ep O B , OCTaBHB TOAbXO  

K OAbHa peM OHTHblX  p a 3 M e p o B .
Y c T a H O B x a  c n e u n a A b H b ix  A e rx o c M e H H H x  B X A aA b im eft H3 o p ra -  

iio x e p a M H H e c x H x  h a h  n o A H M ep o o p raH O M eT aA A H H ecx H X  cocT aB O B  

MowceT A H X B H A H poß aT b  H3Hoc uieex x o A e H n a T o ro  B a A a  b  p e 3 y A b -  
•raTe T peH H a. 3 t o  no3BOAH T 0 T x a 3 a T b c a  o t  H an A aB X H  rn eex  x o a c h - 
n a T o ro  B a A a  n p n  peM OH Te, T a x  x a x  ö y A y i  H 3 H au iH B aT bca  A e r x o -  

CM eHHble B X AaAbllU H .
C o e A im e H H e  b s a o b  h  O TBepcTH Ü x a x  n p n  H enoABH JKH bix, T a x  h 

n p n  n oA B H iK H b ix  n o c a A x a x  n epe3  3 A 3 c th x h  h a h  cn en H aA b H b ie  x A e n  

n03B 0A H T  yM eH bU IH Tb  H3IIOCH TpeHHH , H3HOCbI OT BH Ö paUH H . Y c -  

T a n o B x a  n a  T a x n x  S A a c T H x a x  ö o a t o b ,  b h h t o b  h  A p y r n x  H o p M a -  
Aeft HCXAIOHHT HeOÖXOÄHMOCTb nOÄTH>XeK H t .  n.

B b o a  b M a T e p n a A b i pa3AH H H bix  a iiTH C T apH T eA e ii 3 a M e A A a e T  n p o -  

n e c c  C T apeH H a  pe3HH  h  n A a c T M a c c , p a3 A H H H u e  n o x p b iT H a  h  A e rn -

p y io iA H e  n p n c a Ä X H  CAepjKHBaiOT n p o u e c c b i x o p p 0 3 H H , n o x p b m ia  

noA H M ep iib iM H  M aT e p n a A a M H , p a3 A H H H o ro  p o A a  n e p e x o A b i ,  b h t o h - 
x h  h  t . n. cnH >xaiO T  n p o n e c c  y c T a A O c ra  M a T e p n a A a  h  t . ä -

H 3 y H e im e  p a 3 p y m a io m H X  n p o n e c c o B  b  aBTOM OÖHAe h o 3 b o a h t  

yM eH bU IH Tb paC C eH BaH H e 0 T X a30B  n o  BpeM eH H , COCpeAOTOHHTb HX 

b on peA eA eH H O M  3 a A a in io M  3 T a n e  p a ö o ™  aBTOM OÖHAH, t .  e. n e -  
peÜTH  o t  rpat|)HHecKOH x p iiB o il O T x a a o B  TH na I x  T ira y  II (cm . 
p n c y H o x ) .

r p a i j w x  0 T x a 3 0 B :

J —  nepnofl o6k3tkh , npHpaßoTKii; b —  nopMajibHbifl SKCirJiyaTapHOHHbiil
nepnoA 6e3 ynpaBjieHHH 0TKa3aMH; b t —  HopMajibHbifl 3KcnjiyaTanH0HHbi(i
nepaoA  npH ynpaß^eHHH oTKaaaMHi c  —  nepHOn nepea  KanHTajibHbiM pe-
m o h to m  6e3 ynpaBJieHHa OTKa3aMH; Cj —  to  ace, npn ynpaßJieHHH OTKa-

3aMH ( b i > b ;  L \ > L ;  C i< c )

fiO M H M O  ynpaBAH6M,OCTH OTXa33MH, B AIOÖOH XOHCTpyXlUH'H aBTO­
MOÖHAH HyjKHO C03Ä3Tb yCAOBHH H30AHp0BaHH0CTH 0TX a30B , T a x  
x a x  cym ecT B y iO T  O Txa3bi, x o T o p b ie  Bbi3biBaiOT C B oeoöp a 3 H y io  n en - 
H yx i p ea x A H io  0 Txa30B  (B03HHXH0BeHHe O A H oro  O Txa3a  BAeqeT  
3 a  c o ö o h  y c x o p e i iH o e  h a h  33M eAAeHHOe B03HHXH0BeHHe pH A a o t - 
xa30B  3 a n a c T y io  c  nenpHHTHbiMH n ocA eA C TB H H M n ). T a x ,  b h x o a  H3 
CTpOH CBeHH B A B H raT e jie  MOIXHO p accM aT pH B aTb  x a x  H 30AHp0- 
ESHHblH OTXa3, HÖO OH He BAeneT 3a COÖOH HeMeÄAeHHO A P yrH X  
CTxa30B , a  n oA O M xa  3 y ö a  x a x o ö -A H Ö o  m ecTepH H  x o p o ö x n  n e p e A a x  
MOJKeT BbI3B3Tb 3a COÖOH pHÄ 0TX a30B  BO BCeM ÖAOXe u iecT e - 
peH. A H aA orH H H oe n ocA eA H eM y  HBAeHHe HaÖAiOAaeTCH n p n  o ö p w -  
BS Ö0AT3 H iaTyH a H T. n.

C o 3 A a r b  yCAOBHH H 30AH p0BaH H 0CTH  0 T X a3 a  —  CA05KH3H 3 a A a -  

n a , h  He B c e rA a  e e  m o j k h o  xoH C TpyxTH BH O  p e m a T b , h o  cT peM H T b - 
ch  x  e e  peineH H K ), 6 e3 y cA 0 B H 0 , H e o ö x o A H M o . T a x ,  oneBH AH O , x a p -  

i e p b i  H e x o T o p u x  c a o j x h w x  y 3 A 0 B  TpeHHH, x a x ,  H an p H M ep , x o p o ö -  

x h  n ep eM eH b i n e p e A a n  p e A y x T o p a  3 a A H e ro  M o c T a  n e A e c o o ö p a 3 i io  

H aM arH H H H B aT b , c  TeM  h t o ö h  b  c A y q a e  noAO M X H  x a x o r o -A H ö o  3 y -  
ö a  m ecT epH H  n p e A O x p a H H T b  A P y r n e  m ecT epH H  h  a c t b a h  o t  p a 3 -  
pyn ieH H H .

E m e  OTCHb B3JXHHM OÖCTOHTeAbCTBOM, HMeiOIAHM OTHOHieHHe 
K OTXa3aM , HBAHeTCH npOCTOTa AHXBHAaiJHH 0TX a30B , T. e . B03- 
MOJXHOCTb AHXBHAaU'HH 0TX a30B  C MHHHMaAbHbIMH 3aTpaT3M H  
TpyA O B bix  h  M aTep naA bH b ix  cpeACTB. I lo c A e A H e e  oneH b TecHO c b h - 
3aHO C T3XHM CBOHCTBOM HaAeJKHOCTH, XaX peMOHTOnpHrOAHOCTb.
K p o M e  t o t o ,  peMOHTOnpHrOAHOCTb cym ecTBeH H O  b a h h c t  Ha a o a t o -
BeHHOCTb aBTOMOÖHAH.

ZIoAroBeqHOCTb 3 b t o m o ö h a h  —  3t o  He TexHHqecxan xaTeropHH, 
a  TexHHxo-axoHOMHqecxaH. O H a  AOAJXna öbiTb sxoHOMHqecxn 
onpaBÄaHHoii. IloaTOMy m o j x h o  cqHTaTb, h t o  BepxiiHH npeACA a o a - 
rOBeqHOCTH aBTOMOÖHAH —  MOpaAbHblH cpox CAyjXÖbl AaHHOH MO- 
AGAH aBTOMOÖHAH. COBepiHeHHO OqeBHAHO, HTO C03AaBaTb Taxyio 
AOAroBeqHOCTb aBTOMOÖHAH, xoTopan npeBuuiaAa öbi MopaAbHbifl 
cpox CAyjxöbi AaHHoro THna b b t o m o Oh a h , HeneAecooöpa3HO.

AH aAH 3 ÄHH3MHKH HHtjlp, XapaXTepH3ylOIU,HX MHpOBOH aBTOMO- 
öHAbHbift n a p x  h  e ix e ro A H o e  M n p oB oe  npon3BOACTBO aBTOMOöH- 
jie ft, no3B O A fleT  C AenaTb b h b o ä , h t o  M opaAbH bift c p o x  C A y jxöb i 
aBTOMOÖHAeft 6 a h 30x  x  12— 15 ro A a M . H e c x o A b x o  CAOJKHee o n p e - 
AeAH Tb h h j k h h ü  sxoH O M H qecxH  h  TexH H qecxH  u eA ecooöp a 3 H b ift  
n peA ßA  ÄOArOBeqHOCTH aBTOMOÖHAH.

K a J X A aa  A eT a A b  3 b t o m o ö h a h  o Ö A a A a eT  onpeA eA eH H U M  TexHH- 
qecxH M  p e c y p c o M , t . e. npoAOAJKHTeAbHOCTbio p a ö o ™  a o  H acTyn - 
jieHHH O Txa3a . T e o p e T H q e c x n  A K iöyK j A eT a A b  m o ä h o  o n p e A e a e H - 
libiMH TexH H qecxH M H  npneM aM H  h  cpeACTBaM H BOCCTanoBHTb a o  
COCTOHHHH, ÖAH3XOTO K HOBOMy, H TeM CaMbIM yBeAHHHTb e e  AOJI- 
iCBeqHOCTb, h o  He B c e rA a  s t o  ö y A e T  sxoH O M H qecxH  on p aB A aH o .

T Io a x o a h  x  3T0ft n p o ö a e M e , Mbi n ep exoA H M  y ix e  b  c i j ie p y  pe- 
MOHTa. T Ia h  peuieHHH B o n p oc a  o  npoAAeH H H  c p o x a  C A y jx ö b i A e- 
TaAH, t . e . yBeAnqeHHH e e  ÄOArOBeqHOCTH, C A eA yeT  3HaTb e e  o cT a - 
TOHHbift p e c y p c  n o c A e  H acTynAeHHH O Txa3a  h  CTOHMOCTb J3 0 cc ia - 
HOBAeHHH Ä0T3AH.

E c a h  o cTaToqH b ift T exH H qecxH ft p e c y p c  a b t 3 a h  cpaBHHTeAbHO Be- 
AHX H OTHOHieHHe CTOHMOCTH ee  BOCCTaHOBAeHHH X HOBOMy c p o x y  
C A y * ö b i  (n o c A e  BoccTanoB A eH H H ) M eH bine, qeM  OTHOHieHHe c t o h -
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MOCTH H3rOTOBJieiIHH HOBOH AeTaAH K ee epOKy CAyJKÖbl, TO BOC­
CTaHOBAeHHe neAecooßpa3HO.

C TOHKH 3pC[IHH AOArOBeHHOCTH BCe AßT8AH 3 BTOMOÖHAH MOXHO 
pa3AeAHTb Ha A ße ocHOBHbie rpynnb i: x  nepBOft CAeAyeT
OTHecTH a s t b a h , cpoK  CAyjxöbi KOTopux npexpam aeTCH npH Ha- 
CTynAeHHH nepB oro OTKa3a (BOCCTaHOBAeHHe h x  sxoHOMHHecxn 
H eu eA ecoo6pa3H o); ko  BTopoii rpyn n e —  AeTaAH, KOTopbie 3a Bpe­
MH CBoeii cnyjKöbi noABepraiOTCH neoAiioxpaTiib iM  0TK333M h 
BOCCTaHOBJieHHHM.

JIlOÖOÜ aBTOMOÖIIAb HAH arperaT aBTOMOßllAH COCTOHT H3 ÖOAb- 
moro KOAH'iecTBa AeTaAeft, o t k 33 k o t o p h x  nacTynaeT b pa3noe 
p.peMH. H a  npoTHJKeiiHH cpoxa CAyjxöbi 3b to m o 6h ah  nacTynaeT 
nepHOA MaccoBoro OTKa3a ero AeTaAeft, b sto m  cnynae t o b o p h t , 
hto  HacTynuA nepHOA HeoöxoAHMocTH nocTaHOBKH 3 b to m o 6hah  
B K'anHTaAbHbtH peMOHT.

B HaCTOHUiee BpeMH aBTOMOÖHAeCTpOHTeAH paccMaTpnBaiOT 
AOATOBeHHOCTb aBTOMOÖHAH KaK CpOK AO HaCTyriAeHHH MaCCOBblX 
0TK330B H npHHHMaiOT BCe 33BHCHIAHe OT HHX Mepbl, HTOÖbl OT- 
Aa.THTb 3TOT CpOK. OlIH CHHT3IOT, HTO CpOK CAyjXÖbl aBTOMOÖHAH 
nocAe KanHTaAbHoro peMOHTa, t . e. Bonpoc oöm eft AOArOBeHHOCTH 
aBTOMOÖHAH, AOAJKeH peinaTbCH HCKAtOHHTeAbHO peM0HTHHK3MH. 
3 to  npHHHHnHaAbHO iieBepnan, a b o 3m ojkho , h BpeAnan TOHKa 
3penHH. ripoAAeH H e cp oxa  CAyjxöbi 3 b to m o 6h ah  ä o  nepB oro Ka­
nHTaAbHoro peMOHTa —  3to  TOAbKo nepBuft m ar b pemeHHH npo- 
ÖAeMbl yBeAHHeHHH AOArOBeHHOCTH aBTOMOÖHAH, eCAH yHHTblBaTb, 
hto  9T0T cpoK cocTaBAHeT TOAbKo 25— 30%  o t  o ö m e ro  cp oxa  ero  
CAyJKÖbl.

WTOÖbl I70ÄOHTH K peilieHHfO Bonpoca C03A3HHH SKOHOMHHeCKH 
OnpaBAaHHOH AOArOBeHHOCTH aBTOMOÖHAH, HeOÖXOAHMO H3BeCTH 
onpeAeAeHHbift nopHAOK k b k  b TeopHH, Tax h b npaxTHxe peMOH- 
Ta aBTOMOÖHAeH. ripe>KAe Bcero B03HHxaeT neoßxoAHMocTb b 
yTOHHeHHH nOHHTHH.

B nacToamee BpeMH cymecTByiOT sxcnAyaTaitHOHHbie peMOHTbi, 
xanHTaAbHbifi peMOHT, BOCCTaHOBAenne h t . a -. ho, k coixaAeHHio, 
HCT HeTKOrO pa3rp3HHHeHHH nOHHTHÜ.

M m  noAaraeM , hto  nyjxHO ocTaBHTb h yTOHHHTb Tpn o c h o b h h x  
nOHHTHH xa x  B TeopHH, TaK H B npaKTHXe peMOHTa aBTOMOßHAeft 
h e ro  arperaTOB, t  e. peMOHT, BOCCTaHOBAeHHe h BTopHHHoe npo- 
H3BOACTBO; nOCAeAHHH TepMHH BBeAeH E. T . KoiUXHHblM (M A / 1 H ). 
ü epB b ie ABa noHHTHH othochtch  x  AeTaAH h ah  Hepa36npaeMOMy 
v3Ay, TpeTbe —  x 3b to m o ö h aio  h a h  a rp e ra ry .

ÜOA peMOHTOM CAeAyeT noHHMaTb ncnpaBAeHHe nero-TO, ahk- 
BHAairHK) OTxa3a 6e3 BoccTaHOBAeHHH TexHHnecKoro pecypca Ae- 
TaAeft. PeMOHT xax TaxoBoft He npoAAeeaeT cpoxa CAyjxöbi AeTa­
Aeft, oh TOAbxo coxpaHHeT noAararomHHCH aah AeTaAH cpox CAyix- 
öbl HAH ee AOATOBeHHOCTb.

BOCCTaHOBAeHHe —  3to  npoAAeHne cpoxa CAyjxöbi, yBeAHneHHe 
TexHHHecxoro pecypca AeTaAH, s t o  yBeAHneHHe AOArOBeHHOCTH 
pa3AHHHbIMH TCXHHHeCXHMH npHeMBMH H CpeÄCTB3MH, 3T0 BOCCTa­
HOBAeHHe npOHHOCTHblX AaHHblX AeTaAH.

PaÖOTOCnOCOOHOCTb B0CCT3H0BAeHH0H AeTaAH 6AH3Ka X paÖOTO- 
CnOCOÖHOCTH HOBOH.

H e c x OAbxo CAO/Knee c noHHTHeM KanmajibHoro peMOHTa. Ecah 
rAyöoxo pa3o6paTbCH b npaxTHxe coBpeMeHHoro BoccTaHOBAeHHH 
aBTOMOßHAeft h arperaTOB na aBTopeMOHTHbix npeAnpHHTHHx, to 
BpHA AH MOJKHO TOBOpHTb O XanHTaAbHOM peMOHTe aBTOMOßHAeft.

B HacTOHm.ee BpeMH cneunaAHCTbi no peMOHTy aBTOMOßHAeft 
pa3AHHaiOT Aßa MeTOAa KanHTaAbHoro peMOHTa aBTOMOßHAeft h 
arperaTOB: HHAHBHAyaAbHbift h HHAycTpHaAbHbift. üepBbift MeTOA 
33XAK)HaeTCH B TOM, HTO aBTOMOßhAb B0CCTaH3BAHBaeTCH ße3 
pa3yxoMnAeKTOBaHHH AeTaAeft h Y3aob, HeroAHbie AeTaAH h y3- 
Abl 33MeHHK)TCH HOBbIMH, TpeßyKHAHe B0CCT3H0BAeHHH —  BOCCTa- 
H3BAHBaiOTCH H yCTaHaBAHBaKJTCH Ha 3T0T >xe aBTOMOßHAb. Co- 
npnjxeHHH, KOTopbie ycTaHaBAHBaAHCb b npouecce sxcnAyaTauHH 
aBTOMOÖHAH, KaK npaBHAO, COXp3HHK)TCH. 3xOT BHÄ BOCCTaHOB- 
.ieHHH ocymecTBAneTCH b HeßoAbuiHx M acTepcxnx c orpaHHnen- 
Hoft npon3BOACTBeHHoft nporpaM M oft, a Tax>xe npn BOccTaHOBAe- 
HHH CneUHaAbHblX aBTOMOßHAeft HeMaCCOBOTO npOH3BOACTBa. ripH  
TaxoM  MeTOAe peMOHTa mohcho coxpaHHTb noHHTHe xanHTaAbiio- 
1 0  peMOHTa.

TeM He MeHee, Ha ßoAbuiHHCTBe aBTopeMOHTHbix 3aB0A0B noAy- 
h h a  pacnpoCTpaHeHHe A pyro ft m c t o a , xoTopw ft yAanHO H33B3H 
E. T . KoiHX'HHblM HHAyCTpnaAbHblM MeTOAOM. CyiHHOCTb CTO 3a- 
KAlOHaeTCH B TOM, HTO aBTOMOÖHAb, y  XOTOpOTO OTK83 AeTSAeft 
A o ctht MaxcHMyMa; pa3ßnpaeTCH Ha Bce cocTaBHbie AeTaAH, sth  
AeTaAH noAßepraiOTCH Ae^exTO B xe h coprapoB K e Ha roAHbie, Tpe- 
ßyioiu,He BoccTaHOBAeHHH h HeroAHbie. 3aTeM  aBTOMoßHAb coöh- 
paeTCH H3 roAHbix, BoccTaHOBAeHHbix h HOBbix AeTaAeft.

.B 3tom  CAynae aBTOMoßHAb h a h  arperaT, xoTopbift noAynaeT
3BT0X03HftCTB0, He HMeeT HH OÄHOft AeTaAH OT aBTOMOÖHAH, CÄHH-

Horo b  peMOHT. CAeAO BaTeAbH O , oTcyT C TB yeT  peMOHT, T a x  x a x  HeT 
o ß b e x T a  peM OHTa.

Mbl CHHTaeM, HTO TepMHH BTOpHHHOe npOH3BOACTBO ÖOAee TOHIIO 
onpeAeAH C T cym ecT B O  n p o n e c c a , c o B e p m a e M o ro  H aA  aBTOMoÖHAeM 
n a  coßpeM eH H bix  aBTopeM OHTHbix 3aB O Aax, O A H axo  b p h ä  a h  u e -  
A ecooß pa3H O  T a x n e  3aB0Ab i H a3biBaTb aBTopeM OHTHUM H. B o A e e  
npaBHAbHO H33bIBaTb HX 33BOÄaMH BTOpHHHOTO npOH3BOACTB3 aB- 
TOMoÖHAeft h a rperaTO B .

B T o p H H H o e  n poH 3B O A C TB O  n p o A A e ß a e T  A O A r o B e n n o c T b  aB TO M O - 

Ö llAH  nOAOÖHO T O M y , x a x  3 aB O A b I BTO pH H H O rO  a A lO M llin ieB O rO  

A IlT b H  n p O Ä A e ß a iO T  cp ox  CAyJKÖbl 3A IO M H H IIH .

yBeAHneHHe AOArOBeHHOCTH aBTOMOÖHAH BTOpilHHblM npOHSBOA" 
c tb o m  ßyAeT TOAbxo TorAa  ueAecooßpa3 iio  h sxoHOMHHecxH onpaß- 
Aano, xorA a  BbiAepjxaHO cooTHomeiiMe

Q l . A  

Q L  '

TAe Q —  CTOHMOCTb H 3T0T0B A6H H H  HOBOTO aBTOMOÖHAH;
Q l —  CTOHMOCTb BTOpHHHOTO npOH3BOACTBa aBTOMOÖHAH;

L  —  npoßer h o b o to  aBTO M O Ö H AH  ä o  i ia c T y n A e H H H  M a c c o B b ix  

0 T x a 3 0 B ;

L i — -n p o ß e r  aBTOM oÖHAeft b t o p h h h o to  npoH3BOACTBa a o  11a- 
CTynAeHHH MaCCOBblX 0TXa30B.

H T a x , B T o p H H H o e  n p o H 3 B 0 A C T B o  a B T O M oÖ H A e ft h a r p e r a T O B  c  

H cn 0 A b 3 0 B 3 H H eM  p a ö o T a B u iH X  h  B o c c T a H O B A e H H b ix  A e T a A e f t  n e  

B c e r A a  ö y A e T  o n p a B A a H o .

M TO Ö bl BTO pH H H O e npO H 3BO ÄCTBO  3 (})( })eK T H B H 0  yB eA H H H B 3 A O  Ä O A - 

I OBeHHOCTb B b in yC X a eM b lX  n pO M blU IAeH H O C Tb lO  aB T O M oÖ H A e ft, n p o -  

A yX U H H  3TH X  n p e A n p H H T H ft  AO AJK H a Ö b lTb  Ö O A ee  A e in e B O ft  H H a - 

A e iK H O ft.

CAeAOBaTeAbHO, Taxoft Ba>KHbift 3AeMeHT HaAeiKHOCTH, xa x  a o a -  
TOBeHHOCTb aBTOMOÖHAH, OnpeACAHeTCH AeHTeAbHOCTblO aBTOCTpO- 
HTeAbHbl.X H 3BT0peM0HTHbIX npeAnpHHTHft HAH npeAnpHHTHft BTO- 
pnHHOTO npoHSBOACTBa. O AH axo no  coBepmeHHO HeoöociioBaHHbiM 
npHHHHaM b paßoTe s t h x  npeAnpHHTHft OTcyTCTByeT HeoöxoAHM oe 
COTpyAHHHeCTBO.

E m e  ßoAbn iH ft p a 3 p b iB  c y m e c T B y e T  M e iK A y  T e o p n e f t  K O H C TpyH - 

pO B3H H H  aBTOMoÖHAeft H T e O p H e ft  p eM O H T a .

üo-BHAHMOMy, nacTynHAO BpeMH C03AaTb, Hapntiy c Teopneft 
oßmeft HaAesxHOCTH, Teopnio peMOHTa xa x  pa3AeA TeopHH oßmeft 
HaAeiKHOCTH ManiHH H MexaHH3M0B, B TOM HHCAe H aBTOMoÖHAeft.

C03ABHHe Taxoft TeopHH n03B0AHT panHOHaAbHO peillHTb npo- 
ÖAeMy TpeTbeft e e  ocoöeHHOCTH —  npoßneM y peMOHTonpHroA- 
HOCTH.

B AaHHOe BpeMH KOHCTpyKTOpbl H TeXHOAOrH aBTOMOÖHAbHOft 
npOMblUIAeHHOCTH nOHTH HTHOpHpylOT BOnpOCbl peMOHTOnpHrOÄHO- 
c th  co3 A aB aeM b ix  hmh aBTOM oÖHAeft h a rp eraT O B . IlosTO M y nacTO 
XOHCTpyXUHH aBTOMOÖHAH 33T pyA H H eT  peMOHT H BTOpHHHOe npO- 
H3BOACTBO.

n p n  pa3paÖOTXe XOHCTpyXHHH aBTOMOÖHAH HeOÖXOAHMO yHHTbl- 
E3Tb CAeAyiOlAHe nOAO/KeHHH: B aBTOMOÖHAe ÄOA*HO ÖblTb MHHH- 
MaAbHoe xoAHHecTBO nepa3ÖHpaeMbix y3AOB; AOCTynHOCTb xo  
BceM y3AaM b o  apeMH ocMOTpa AOAiKHa ßbiTb xopou ie ft; y3Abi 
TpeHHH AOAJKHbl ÖblTb MaKCHMajIbHO repMeTH3Hp0BaHbl; KOAHHe- 
CTBO TOHeX nepHOAHHeCKOH CMa3XH ÄOAJKHO ÖblTb MHHlIMaAbHblM; 
AOAXKHa öbiTb oßecneneHa ynpaBAneMocTb nponeccaMH H3Hoca, 
CTapeHHH, pa3pyineHHH Xopp03Heft H T. n.; H30AHpOB3HHOCTb OT- 
xa3a; npocTOTa cöopxn  h pa3Öopxn h t .  n.

H a c T a n o  B peM H  x o p e H H b iM  o ö p a 3 0 M  n e p e c M O T p e T b  x a p a x T e p  

n p e A n p H H T H ft , 3aH H Tb IX  BTOpHHHblM  npO H 3BO ACTBO M  aB TO M O Ö H Aeft 

h  a r p e r a T O B  ( t . e . x a n H T a A b H b iM  peM O H TO M  a B T O M O Ö H A b iio ft  T e x -  

h h x h )  .
M aA O M O L U H b ie  33B O Ä b I nO  BTO pH H H O M y n p O H 3 B O Ä C T B y  aB TO M O ­

ß H A e ft h  a r p e r a T O B , x a x  y H H B e p c a A b H b ie  n p eA n p H H T H H  c o  B ceM H  

B H A aM H  TeXH O AO TH H eCKH X  n pO IieC C O B , n p H C y m H X  aB TO M O Ö H AbH O ft 

npO M b in iA eH H O C TH , H3/KHAH CeÖH H 3X 0H 0M H H eC KH  H e O n p a B A b lB a lO T  

C B oe  c y in e c T B O B a m ie .

HaCTOHTeAbHO B03HHKA3 HeOÖXOAHMOCTb C03AaHHH MOIU,HOft H1I- 
AycTpH H  BTopH H H oro npoH3BOACTBa aBTOM oÖHAeft h  a rp eraT O B , 
ä a h  n e ro  nyixH O  peopraH H 3 0 B aT b  c y m e c T B y io m H e  h  co 3 A a T b  h o - 
Bbie npeAnpHHTHH B b icoxo ft KOHpeHTpauHH, n o c rp o e H H u e  n o  npHH- 
n n n y  coBepm eH H O  HHoft cneuH aAH 3auH H .

CHHTaeM , h t o  AOAiKHO ßbiTb Tpn  rp yn n b i npeAnpH H TH ft n o  b t o - 
pHHHOMy npoH3BOACTBy aBTOM oÖHAeft h  a rp eraT O B . r ie p B a n  —  
npeAnpHHTHH n o  H cnoAb30B3H H io (yxH A H 3 a iiH H ) A eT a A e ft , aBTOM o­
ÖHAeft h  a rp eraT O B , He npH roAH biX  x A aA b H eftm eft sx cn A yaT äu H H .

H a  3THX npeAnpHHTHHX ÄOAlKHa OCymeCTBAHTbCH BblCOKOMeXa- 
HH3HpoBaHHaH pa3öopxa  aBTOMoÖHAeft h arperaTOB, Moftxa h o h h - 
cTxa AeTaAeft, TmaTeAbHan BbiöpaxoBxa AeTaAeft c onpeAeAeHHeM 
ocTaroH H oro TexHHHecxoro p ecypca  AeTaAeft h cop rap oB xa  h x  
na roAHbie h . noA A eixa im ie BOccTaHOBAeHHio. Toßapnoft npoAyx-

3*
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UHeft T3KHX 3HB0A0B AOAJKIIbl ÖblTb TOAHbie AßTaAH, 6bIBIllHe B 
yn oxpeöJ ieH H H , h  ueTauH, nouAeiKaniHe BOCcTaiiOBAenmo.

BTOpaa rpynna npeunpHHTHft —  sto npeunpHHTHH no BOecTa- 
HOBJieHHio AeTaAeft h Hepa36npaeMbix y3AOB. 3 t h  npeAnpHHTHH 
A o a x h h  HMeTb noTonHbie MexaHH3HpoBaHHbie h nojiyaBTOMa™- 
anpoBaHHbie a h h h h  o a h o p o a h u x  AeTaAeft. H x TOBapHan npouyK-
UHH — ■ BOCCTaHOBJieHHbie ueTaAH h  y3Abi.

TpeTbn rpynna npeAnpHHTHft —  s to  npeAnpHHTHH no BTopiniHO- 
My np»H3BOACTBy aBTOMOÖHjieft h arperaTOB Ha 6a3e ö m b u ih x  b 
ynoTpeöAeiiHH, no toah h x  aeTaaeft, BoccTaiioBAemibix h i io b m x  
AeTaAeft.

PejKHMbi h TexHOAorHnecKne npoueccbi cöopKii aBTOMOÖHAeft h 
arperaTOB Ha 3thx  npeunpuHTHHx aoajkhh  öbiTb TOJKAecTBemiw 
pe>KHMaM Ha aBTOCTpOHTeAbHblX 3aBOAaX.

Tlpn TaKOM pa3aeueHHH npeanpHHTHft HCKAioqaeTCH bo3MO>k- 
n ocT b  nonaaaHHH H eroa H b ix  aeTajieft Ha c ö o p u y .

E cT ecTB eH H o, h t o  npeAnpHHTHH n ep B o ft h  B ro p o ft  rp yn n b i HeT 
CM bicjia  cneu H aAH 3H poB aTb  n o  M apuaM , a a s c e  ceM eftcTB aM  M apoK  
h a h  n o  THnaM  aBTOMOÖHAeft, a npeAnpHHTHH TpeTbeft r p y n n u  u e- 
A e c o o ö p a 3 i io  cn eu H aA H 3 H poB arb  n o  THnaM h a h  ceM eftcT B y M a p ox  
aBTO M o6H Aeft h  a rp e raT O B .

r ie p e c M O T p  h n e p e c T p o Ü K a  p c m o h th o to  npoH3BOACTBa, a T axu ce  

c o 3 A a n H e  T e o p n n  B o ccT an o B A e iiH H  i o k  p a 3 A e A a  T e o p n n  oO iueft  

n aaesK H ocT H , s t o  n e TOAbKO T cxm iM ecK aH  n p o ö a e M a ,  h o  h s k o h o -  
MHHeCKaH.

OTMHpaHHe nOHHTHH KanHTaAbHOrO peMOHTa B BOCCTanOBAeilHH 
aBTOMOÖHAeft H B03IIHKH0BeiIHe nOHHTHH BTOpHHIlOrO npOH3BOA- 
CTBa aBTOMOÖHAeft h arperaTOB BbinyucAaeT nepecMOTpeTb pnu 
BKOHOMHnecKHx CBH3eft h noAOJKeHHft. T a x ,  onepauHH cuauH b 
KannTaAbHbift peMOHT aBTOMOÖHAeft h arperaTOB CAeuyeT 3aMe- 
iiHTb onepauHHMH npouaiKH h noxynKH h x  3a cner aMopTH3auHOH- 
HblX OTHHCAeHHH. HeOÖXOAHMO ynpOCTHTb OnHCaHHe H BOCCTailOB-

AeiiHe ocHOBHbix 4>ohaob b aB T0 X 03 flftcTB ax  n o  p a 3 A e A y  «no- 
ABH ÄH O ft COCTaB» 11 T. A-

rio-BH AH M O M y, C A eu yeT  n epecM O TpeTb  TeXHHK0-3K0H0M HqeCKlie 
noK a3aTeA H  nAaHHpoßaHHH npeanpH H TH ft B T op n u H oro  npoH3BOA- 
CTBa aBTOMOÖHAeft h  a rp eraT O B , BBeun n ox a sa T eA H , o ö ec n eq H B a io -  
u in e  BbinycK  Haue>KHoft h  A O A roB eq n o ft npoAyKU H H .

Zle&CTByioiuHe b  nacTOHui.ee BpeMH noxasaTeAH He perAaMen- 
THpyioT BbinycK AOAroBeqnoft npoAyKUHH. rioKa3aTeAb peKAaMa- 
UHOHHOrO B03Bp3Ta HeStjltjieKTHBeH. Mbl OCTanOBHAHCb TOAbKO Ha 
nenoTopbix Bonpocax naue/Kiiocra h peMOHTa aBTOMOÖHAeft. FIpo- 
OueMa 3Ta ßecbMa cnoucuan, öoAbman h  TpeöyeT cooTBeTCTnyio- 
IUHX HCCAeAOBallHft.

CuH TaeM , h t o  u e A e c o o ö p a 3 n o  co3 A a T b  c n e u n a A b iiy io  p a ö o q y io  
k o m h c c h k ) H3 cooTBeTCTByioLUHx cneuHaAHCTOB n pn  M HHHCTepCTBe 
aBTOMOÖHAbHOft npOMblUIAeHHOCTH C C C P ,  KOTOpaH BbipaÖOTaAa 
ö h  peuieHHH n ocxaB A eH H oft npoÖ AeM bi. M eM  c x o p e e  ö y a y T  pe3VAb- 
T3TbI OT paÖOTbl TaKOH KOMHCCHH, TeM  ÖOAbUie CTpaH a CMOJKeT 
CSKOHOMHTb CpeACTB, KOTOpbie He3(j)(})eKTHBHO HCnOAb3ylOTCH IipH 
peM OHTe h BoccTanoBAeH H H  aBTO M oÖ H Abnoro  n ap u a .

B bi BO Abi

4 . flo A J K iia  öb iTb  co 3 A a n a  T eo p n n  o ö iu e ft  H a u e m io c T H  aBTOMO­
ÖHAeft H TeopHH HX peM OHTa KaK COOTBeTCTByiOIHHft pa3A ßA  o ö iu e ft  
TeOpHH IiaAejKIIOCTH.

2. B  TeopH H  HaueiKHOCTH ÄOAHCHbl ÖblTb BbipaÖOTailbl TeO peTH - 
uecKHe npH iiunnbi h  npaKTH uecK H e peK O M eiiaauH H  n o  y n p a B A e im io  
0TK333M H H AHKBHA3UHH nOCAeAHHX.

3 . T e o p n e ft  HaueiKHOCTH a o a h c h h  öb iTb  B oop yu ce iib i KOHCTpyK- 
TOpbl, TeXHOAOrH-aBTOMOÖHAeCTpOHTeAH, paÖOTHHKH BTOpHUHOTO 
npoH3BOACTBa aBTOMOÖHAeft h  a rp eraT O B , a TaK>ue paÖOTHHKH aB- 
T0X03HftCTB.

y f l K  629 .114 .5 :534  —  13.015.1

HbKOTOpbie OCOÖeHHOCTM  KOAe6ciHMft K O p O T K o 6 a 3 H b lX  Q B T O Ö yC O B  AA3
KaHflHflatbi TexH. Hayn A. M. fOPEllHK, H. V. 3AUEPKOBHblft

HAMH, JlbBOBCKMH aBTOSyCHblM 3 3 BOA

OBPEM EHHA5I BaroHHan KOMnoHOBKa aBTOöyca npuBOAHT 
k  öoAbiuoMiy sHaueHHK) MOMeuxa »HepuH'H noupeccopeHHbix 

Macc OTHOCHTeAbHo nonepeqHoft o c h , npoxoanmeft qepe3 h x  ueHTp 
THJuecTH. n pn  KopoTKoft öa3e aBTOöyca 3 t o  Bbi3biBaeT yneAH'ie-

Py
Hne Kos^KjiHUHeHTa pacnpeueAeHHH Macc ev = ------  o t  3Haqe-

’  ab
KHH ev « l ,  CBOHCTBeHHOrO MHOTHM TlHnaM aBTOMOÖHAeft AO 3Ha- 
HeHHÜ, ÖAH3KHX Ey=2.

FIpoBeACHHoe HCCAeuoBaHHe orpannneno aHaAH30M bah h h h h  
cneuH(J)HqecKoro a a h  KopoTKOöasHbix aBTOÖycoB pacnpeAeAeHHH 
Macc Ha xapaKTep KOAeöaHHft Ky30Ba c to u k h  3peHHH pacnoAo- 
HieHHH 30HbI KOiM(J)OpTa B CaAOHe. ripH 3TOM c nOMOIUblO ynpo- 
meHHblX MeTOAOB HCCneAOBaHHH [1] MOACHO OÖbHCHHTb HeKOTOpbie 
ocoöeHHocTH KOAeöaHHft aßToöycoB JlbBOBCKoro aBTOÖycHoro 
3aBOAa.

Ko3t|)[[)HUHeHT pacnpeAeAeHHH Macc aBTOöyca h b a h c tc h  HHep- 
UHOHHoft xapaKTep'HCTHKoft, onpeAeAHiouieft xapaKTep KOAeöaHHft 
noupeccopeHHbix Macc. ü pu  e„, 3HauHTeAbHO OTAHnaioiueMCH 
o t  eA'HHHUbi, KOAeöaHHH noupeccopeHHbix Macc He MonyT y>Ke 
paCCMarpHBaTbCH KaK ÄBa B3aHMOHe3aBHCH-MbIX ABH'/KeHHH (aep- 
THKaAbHbie h yrAOBbie KOAeöaHHH h ah  KOAeöaHHH nepeuneft 
h 3auHeft uacTeft aBTOMOÖHAH) [2 ], B peaynbTaTe 3HauHTeAbHoft 
HHepUHOHHOft CBH3H MeiKAy KOAeÖaHHHMIH nepeAHeft H 3aAHeft 
noupeccopeHHbix Macc KaiKuan H3 h h x  coBepuiaeT CAOJKHbie 
AByxuacTOTHHe KOAeöaHHH. 3 t o  npnuaeT KOAeöamHHM KopOTKO- 
öaaHbix aßToöiycoB pnu ocoöeHHOCTeft, OTAHuaioiUHX h x  o t  KOAe­
öaHHft ÖOAbUIHHCTBa aBTOMOÖHAeft, OÖAaUaiOIUHiX 3HaUeHHHMH Sy, 
npaKTHueciCH 6ah3,khimh euHiiHue.

PaocMaTpHBaiOTCH MaAbie KOAeöaHHH, b cbh3h  c  qeM qacTOTbi 
OnpeAeAHIOTCH no COOTBCTCTBylOmHM SlJujieKTHBHblM npOTHÖaM * 
nporpeccHBHoft nouBecKH c yqeTOM b ah h h h h  pacnpeueAeHHH Macc. 
Tanoe uonymeHHe b uaHHOM CAyqae BnoAHe o ö o c h o b 8 h o .

H ccA eu o B a H H e  qacTO TH oft xap aK Tepn cTH K H  aB T O öyca  J 1 A 3 -6 9 5 B  [3 ] 
nOKa3aAO, HTO BAHHHHe HeAHHeftHOCTH XapaiKTepHCTIHKH B p a ö o -  
qeM AH ana30H e H arp y3 0 K  Ha 3H aqeH H e coöcTB eH H b ix  qacTO T 
n p n  aM n A H T yu ax , He n p eB b iu ia iom H x  4 c m ,  c o c T a B A n e r  1— 3 % , 
t .  e. b o  MHoiro pa3  M eHbiue, qeM  BAHHHHe pacn peu eA eH H H  M acc  
3 T o ro  aB TO öyca.

ripeAnoAOHCHM, KaK 3 t o  noAaraAocb b craTbe [1 ], h to  BoaöyjK- 
ueHHe nepeuneft h 3aAHeft nouBecoK npn ABHuceHHiH aBTOöyca 
no HepoBHoft uopore HiMeeT HenpepbiBHbift, h o  HeperyAnpHbift 
xapaKTep. OuHaKo npn s to m  KOAeöaHHH nepeAHeft h 3auHeft qac- 
Teft aBTOöyca öyueM paccMaTpiiBaTb bbahM03bbhchmbimh BBHAiy
Toro, h to  KOscptpHuneHT paonpeueAeHHH Macc 3HaqHTeAbHo o ta ih - 
qaeTCH o t  euHHHUbi. H a  TeopHH aBTOMOÖHAbHOft noußecKH [2 ] 
H3BecTH0, h to  npn Sy 1 noupeccopeHHbie Maccbi m o jk h o  npH- 
BecTH k MaccaM M i  h M 2, cocpeuoToqeHHbiM b ToqKax A  h B  
(pHC. 1), H Macce M 3, nOCpeACTBOM KOTOpOft OCymeCTBAHeTCH

Phc. 1. C x e M a  KOAeöaTeAbHoft CHCTeMM KopoTKOÖasHbix aßToöycoB
J 1 A 3
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CBH3b M e>KÄy KoaeöaHHHMiH n ep eA H eft h 3aAH eft M acc. E c a h  
OrpaHHIHTbCH paCCMOTpeHHeM CHCTeMbi C AByMH CTeneHHMH CBO- 
ÖOAbl, TO TOTKH A  H 8  S '/AVT COBepiUaTb AByXTaCTOTHbie KOAe­
ÖaHHH. AH ajiorH H H O  [1 ] yn p om eH H O  n p e A n o A a ra e M , h to  n pn  n ep e - 
e3 A e  K o a eco M  K aacA oft HepoBHOCTH b  cooT B eTC TB y iom eH  n oA ß eoK e 
ö y A y r  B03HHKaTb C B aöoA H bie  KOAeÖaHHH.

PeayA bTH pyiom ee KOAeöaHHe, ®o3HHKaiomee npH n ep ee3 A e  
a BToGycoM Ka.HCAOH h b p o b h o c th , nojiymHM , CKAaAbiBan A ßa  Aßyx- 
HaCTOTHblX KOAeÖaHHH CO CÄBHrOM BO BpeMeHH Ha 10 =

=0 ,036  ---- ceK :
v n

X i  =  C cos Q01 ( t  - f - 10)  +  r]a l  COS Q011 +  %
Q;01

X
Km '

X
‘ 02

* 0 1 - 0 0 2

COS Q03 ( t  -f- t 0)  - (-% ! '
‘ 02

‘ 01

1

*01 ^02

cos Qt,2 t (1 )

ra e C —  BeAHHHHa, xapaKTepnayioinafl B03AeficTBHe He- 
poBHOCTH Ha noABeoKH aBToöyca (,ko3^x})h- 
HHeHT C 33BHCHT OT 3(})<})eKTHBH0H BHCOTbl HepOB- 
hocth c yqeTOM craaiRHBaiomero baihhhhh hihh, 
a i  awiKe o t  cooTnoinenHa qacTOT CHCTeMbi h 
B33HMOCBH3H MOlKAy KOACÖaHHHIMW nOABeCOK) ;

*oi, *02  —  napHHaAbHbie qacTOTbi noApeccopeHHbix Macc, 
onpeaeAHiouiHecH no 3HaqeiiHHM 3{[)c)).eKTHBHbix 
TipOTHfioB nOABeCOK f  aj ; 

rlal> 1)021 1)a —  KOaijlCflHHHeHTbl CBH3H;

f io , i  &02 —  COÖCTBCHHbie qaCTOTbl (qacTO Tb i CBH3H) noApec- 
cop eH H b ix  M acc, onpeAeAsiiomnecH no oöme- 
«3BeCTH bIM  (|)OpMyAaM ÄAH CHCTeMbi C A'ByMfl 
CTeneHWMM CBOÖOAbl.

AiiaAornm ioe Bi.ipa>KeHHe KOAeßaniiH 3aAHeft noABecKH otah- 
naencn HHAewcaHHeft; hachm c apryMeirroM t + i 0 öyayT HMeTb 
apnywenT t, a hachm c  apryMenroM t öyn yr HiMeTb apry- 
MeHT t + l o .  Oßa Bbipa*eHHH b oömeM bhas

X i  =  C u  COS Q01 ( t  -)- t 0)  -f- C u  COS 201 t  “ 1“  ^-12 cos ö 02 ( t  - f - 10)  -f- 

+  C 12 cos Q021\ (2 ) 

x% =  C 21 cos Qq2 t  -j- C%i cos Qq2 ( t  —{- to) -4- C 22 cos -|- 

-(- C 22 cos Q01 ( t  - ( - 10) .  (3) 

reoMeTpunecKH oKAaAbmaa nAeHbi c o a h h b k o b o h  qacTOToft, 
noAynHM BbipaoKenHH THna

X j  =  E j  cos Q0j  ( t  -j- k t j ) - \ - F j  cos Öqj , i  [ t  k t , (4 )

TAe / —  HHAeicc nowaeteKH ( b  HHACKce / ± i l  3H ax «m .i io c »  ß epeT- 
ca npn / = ll;  3H3K «MHHyc» —  npn / = 2 );

E j  —  C ß  -j- C j i  -j- 2 C j i  C n  cos Q0j  t0 ; (4a)

F j  =  \ f  C j2 C ß  +  I C j . C ß  cos 2 0y± i t 0 . (46)

0 6 o 3 H a n H M  Q 0A < j =  <p3- h  S20j± iA r f  / =  T/ > t o t a s  n o c a e A H H e  

riocToaHHbie onpeAeasiTCH H3 pnc 2:

COS <fi =
11 cos

C j 2 COS ^02^0 ~ ^*1

F i

COS tp2 =

COS (f>2 =

C «  +  C j j  cos 

~B2 

C 22 -f- C 22 cos ^oi^o

(4 b)

(4 r )

Beoxax B 3HaqHTeAbHOH CTeneHH GBH33H OO CKOpOCTblO ABHJKeH'HH
aBToöyca.

n P H 6ah3iKO*m 3HaqeiiH H  co6cT B en H b ix  nacTOT KO AeßaH H H  b noA- 
B e aa a x  aBToöyca 6 y n y j  npnHHM aTb x a p a K T e p  öneHHH. Ecjih a o -  
nycTH Tb, h to  n p o u e c c  K O A eöaiiH H  H anH iiaeTCH  c x o A a  H C C A eA yeM oä

P m c . 2. BeKTopHan AHarpaiMMa 
KOAeÖaHHH B mOÄBeCKe IKOpOTKO- 

6a3Horo aBToöyca

n oA p ec cop eH H o ft m s c c h  BHH3 ( t . e. co omaran n oA B ecK H ), 
t o  M aKCHM aAbHoe n ep eM em eH H e ö yA ß T  cooTBeTCTBO BaTb nepBOM y 
M aiKcnw yM y ö h c h h ö  ( p h c . 3 ). Tlpn s t o m  aM opTH 3aTopb t npaKTH - 
necKH He b a h h io t  Ha BCAH'MHy m aKCH'MaAbnoro nepeMcmeHHH 
B CBH3'II C TeM , HTO HX COnpOTHBAeHHe npH  XOÄC CSKaTHH, K aK  n p a - 
BHAO, BO MHOTO p a 3  M eilbU le COnpOTHBAeHHH npH  XOAe OTAaiH.

P h c . 3. C x e M a  onpeaeAeHHa Ma«CHMyMa HH3KonacTOTHoro 
nepeM em eH H H :

1 — KOAeöaHHe c Bucmeft qacroTofl; 2 —  KoneßaHHe c HH31IIC11 qacroro fl; 
3 — pe3yjibTHpyioiUHe KOAeßaHHa; 4 —  xapaKTep KOAeöaHHÜ npH Ha.iHMHH 

aM0pTH3aT0pOB

iHaoßopoT, ecAH KOAeöaTeAbubiii npouecc ßyaeT HanHHaTbcn 
C ABHIKeHHH HCCACAyeMOH HOApeCCOpeHHOH MaCCbl BBepX, TO oc- 
HOBHaa aoah 3HeprHH 6yAeT paccenHa ynce b  TeneHHe nepBoro 
xoAa (xoAa OTAann). B cb«3h co CK.a3aHHbiM BHine npn Teope- 
THneCKOM HCCACAOBaHHH OCOÖeHHOCTeH KOAeÖaHHH aBToöyca
J1A3-695B ocHOBHoe BHHMaHne yaeAHeTCH HCCAeuoBaHHio MaKCH- 
MaAbHbix nepeMemeHHö, cooTBeTcrByiom Hx o *a T H io  noABecKH.

Ah3ah3 KOAeöaHHH, B03HinKaioiH'HX b noA®ecKax aBToöyca 
J1Ä3-695B, npoBeaeH npn ckopocthx t 'a «3 5 -r -1 2 0  k m /h c ncnoAb-
30B3HHeM 3aBHCHMOCTeft ( 1 ) .  HcCAeAOBaHHe npOBOAHAOCb AAH ne- 
Tbipex Harpy3oqHbix pe»:n,MOB aBToöyca (pnc. 4 ) :  öe3 narpy3- 
kh  (/ ), c Hanpy3K0H —  32 chahiithx naccaiKHpa ( I I ) ,
C H0*MHH3AbH0H Harpy3KOH —  55 naccaHCHpOB ( I I I ) ,  a TaKHie 
c nHKOBOH narpyaKOH —  75 naccajKHpOB ( I V ) . 3HaqeHHH napa-

Xo max

3HaneHHH a M n A iiT y a  E j,  F j, a T a K K e  H aqaA bH b ix  4>a3 tpj h <py 

3aBHCHT o t  O KopocTH  aBHweHiHH a B T o ö y c a , on p eA eA H iom eH  CABHT 
(Jiaa Q o j t o  M e iK A y  cooTBerCTB yiom H M 'H  KOAeöaHHHMH n ep e a H e fl 
h 3aAH eft n oA B ecoK . TaK H M  o öp a 3 0 M , x a p a «T e p  KOAeÖaHHH b  n o a -

Phc. 4. 3aBHCHiMOCTb MaKCHMaAbHUx OTHOCHTeAbHwx nepeMemeHHfl 
ToqeK A  (nyHKTnpHbie a h h h h )  h  B  (cnAoniHbie a h h h h )  a B T o ö y c a  

J1A3-695B OT CKOpOCTH ÄBMHCeHHH
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/ I I I I I I V I I I

HaHMeHOBaHHe 6e3  Ha- 
rpy3KH

82 nacca - 
TKHpa

55 n acca - 
HiHpoB

75 n a c c a - .
ÄHpOB

6e3
Harpy3KH

50 nacca -
JKHpOB

B e c  noÄpeccopeH H bix M acc b k z :
nepeAHeft G n \ .......................................... 1420

A  b t  0 6 y

2070

c A A 3 -6 9 5 I 

2730 3340

A  b t  0 6 y

2240

c 3H A -155  

3120

3aaHeft G n2 .............................................. 3180 4910 5860 6650 2270 5100

npHBeAeHHbie H enoApeccopeiiH b ie Mac-
Cb! B KZ C etfjC M l

nepeAHAH m , .......................................... 0,646 0,646 0,646 0,646 0.7 0 ,7
3aAHflfl m 2 .................................................. 1,075 1,075 1,075 1,075 1,21 1,21

KoopAHHaTa ueHTpa t jd k c c th  noA pec- 
copeHHUX M acc b c m : 

a ................................................................... 289 295 285,5 279 203 155
b .................................................................... 130 124 133,5 140 206 254

PaAH yc unepuHH noApeccopeH H bix 
M acc B CM . . . .................................. 278 255 245 241 248 212

Ko9(|Hj)Hu.HeHT pacnpeA eA eiiH « M acc Sy 2,06 1,79 1,58 1,49 1,475 1,15
K09(t>$HUHeHTbI CBH3H

^ a l ................................................................ - 0 ,4 2 3 . - 0 ,3 5 6 -0 ,2 8 3 -0 ,2 4 6 -0 ,1 9 2 -0 ,0 2 2 3

‘‘l a ' l ................................................................ - 0 ,2 4 8 -0 ,1 8 9 -0 ,1 5 7 -0 ,1 4 1 - 0 ,1 9 -0 ,0 4 1 3
2

V a ................................................................ 0,105 0,0673 0,0445 0,0347 0,0366 0,00092
npHBeAeHHbie n oA p ec co p em m e  Maccbi 

B KZ CeK2lCM:
M t . ....................................................... ... 2,52 3,3 3,9 5,2 2,78 3,41
A U ............................................................... 4,31 6,22 7 ,0 7 ,9 2,81 5,4

............................................................... - 1 , 6 5 -1 ,1 7 5 - 1 , 1 - 1 , U -0 ,5 3 5 — 0,223
K o9$$H U H eH T  >«ecTK0CTH nepeAHeft 

nOABeCKH H 9(f)(f)eKTHBHb!ft npOTHÖ 
nepeAHeft noABecKH;

Ci B K Z / C M .............................................. 248 245 290 355 370 370
f 9 l  B C M .................................................. 5,75 8,45 9 ,4 9 ,4 5,85 8,25

K09(J)(})HU.HeHT >KeCTKOCTH 3aAHeft 
nOABeCKH H 9<t)4)eKTHBHWft nporHÖ  
3aAHeft n oA B ecK «:

Ci B K Z j C M ............................................... 420 468 530 580 485 485
f d2 ß C M ................................................... 7 ,6 10,45 11,5 11,45 4,58 10,3

K09(Jj(J)HUHeHTbl JKeCTKOCTH UJHH B 
k z Ic m :

nepeAHHx c m \ ...................................... 1780 1980 2150 2300 2025 2245
33AHHX Cm2 ............................................... 3600 4140 4340 4540 3310 4150

napuHaAbHbie qacTOTw n oA p eccop eH ­
Hbix M acc, onpeAejieHHbie n o  94xpeK- 
thbhwm  nporn6aM , b X jceK :

* 0 1 ............................................................... 13,1 10,75 10,2 10,2 12,9 10,9

*  0 2 ............................................................... 11,4 9,65 9,45 9,25 14,65 9,75
napu,Ha;ibHbic nacTOTbi noA peccopeH ­

Hbix M acc c  yqeTOM pacnpeAe^eHHn 
M acc b 1 IceK :

* 0 1 ..................... ......................................... 9 ,95 8,62 8,63 8,86 11,5 10,4

* 0 2 ............................................................... 9,88 8 ,7 8,7 8,58 13,1 9,48
nap iiH a jibH u e -qacTO Tbi n oA pecco - 
. peHHbix M acc b 1 IceK :

P o  1 .......................................... .................... 56,2 58,7 61,5 64,2 38,5 60,0

P 0 2 ............................................................... 61,0 65,5 67,2 69,0 56,0 62,0
CoöcTBeHHbie qacTOTN noA peccopeH ­

Hbix M acc b 1 IceK :
2 d e n e H H  c b o ö o aw :

e o i ............................................................... 12,02 7,72 7,85 9,66 11,0 10,4

8 02 ............................................................... 8 ,6 10,05 9 ,7 8 ,0 13,9 9,48
4 cTeneHH c b o ö o a w :

s o i ............................................................... 11,03 7,45 7,42 8,98 10,2 9 ,7

8  0 2 ............................................................... 8,22 9,55 8,95 7,53 13,09 8,95
Co6CTBeHHbie nacTOTbi H en o ip c c co p eH . 

Hbix M acc b 1 Ic e n :

“ 0 1 ................................................................ 56,3 58,8 61,6 64,25 58,7 60,1

“ 0 2 ............................................................... 61,25 65,65 67,2 69,05 56,2 62,1

M e rp O B , C O O TB C TC TB yiO LU M  STHM  pO KHM -BM , n p iIB e f le H B I B T a ö j l .  1. 

n PH s to m  n o  nacTO TH ofl xapaKTepucTHKe aBTO Ö yca p e > K )iM am I I  
H I I I  CO O TBO TCTByeT  O TH O U ieH H e n aC T O T  Qoi<ßo2, a pC>KH- 

M aM  /  h  IV  —  O T H o u ieH H e  n a c T O T  Q 0i > ß o 2- A a h  cp aB H eH H H  
b  TaÖ Ji. 1 ÄaHbi T a K * e  3H aneH H H  a H a j io r n n H b tx  napaM eTpoß 
ä a h  a B T O Ö y c a  3 H J T - 1 5 5  ö e 3  H a rp y a K H  h  c  H O M H H aA bH oft 

H a rp y 3 K O H .

B  t a ö a . 2  npnB eaeH b i 3HaneHHH n a p a M e rp o B  Ko.neöaHHH 
O TÄejibH b ix  rapM OHHK. / Ia h  yBeJnmoHHH t o h h o c t h  HCCAeAOBaHHH 
coöoTB eH H b ie  nacTO Tbi n p n  s t o m  onpeAeAH AH C b n o  3aBHCK\iocTHM 
ä a h  cn cTeM b i c  neTbipbM H creneH H M H  c b o ö o ä m  [3], t . e. c  yneTOM 

b a h h h h h  H o n o a p ecco p eH H b ix  M acc, a T a K * e  b a h h h h h  » e c T K o c r n

UIHH.

3HaneHHH M akCHM aAbHbix ne- 
peM em eH H ft T o n en  A  h  B  on p e - 
AejiHJiHCb rpa4>nnecKHM  c n o c o -  
ÖOM AAH T p e x  ChOpOCTHblX pe>KH- 
m o b , ^ a ro u in x  pa3H H ny (j)a3  co - 
CTaBJIHIOmHX HH3KOnaCTOTHbIX 
KOAeöaHHft ß  oh Io , p a B H y io  tt,

7t 7t
— . A a h  yÄOÖCTBa pac- 

CMaTpHBaiOTCH OTHOCHTeJlbHbie
3HaneHHH M aKCHM anbHbix nepe- 
MemeHHÖ t[2],

P e 3 y jib T a ra , npHBeAeHHbie Ha 
PHC. 4 B BH^e 33BHCHM0CTH MaK- 
CHMajIbHblX OTHOCHTejIbHblX ne-
peM em eH H ft o t  c k o p o c t h  ÄB n ate- 
h h h  a B T o ß yca , n oK a3b iB a ioT  Ha 
onpeAeaeHHyio 3aKOHOMepHOCTb 
P33BHTHH KOAeÖaHHH b  n oA ß ec - 
K a x  H c c jie A y e M o ro  aBTO Ö yca.

B c e  kpHBbie, n oA yn eH H b ie  npn  
pa3H b ix  oTH om eH H H x nacTO T, p a c -  
n on on teH b i n o n ™  BM ecTe. O TM e- 
n aeT cn  oöm ee C TpeM AeH ne k  yß e - 
AHneHHio M aKCHM aAbHbix n ep eM e- 
meHHÖ b o 6 j ia c ™  n ep eA H eft noA- 
BecKH (b  T on n e A )  n h  yM eH bu ie- 
h h io  M aKCHM ajibHbix n ep eM e m e-
HHH B OÖjiaCTH 3aAH eft nOABeCKH
(b  T on n e  B )  c yßeAH neH H eM  c k o -
POCTH ABHHteHHH. I Ip H  CKOpOC- 
THX, 6AH3KHX k  35 K m /h, HHTeH- 
CHBHOCTb KOAeöaHHft B 3aAH eft 
n o A B e c x e  Bb im e h h t6 h c h b h o c th  
KOAeöaHHft b n ep eA H en  n o A s e c k e . 
B AaAb H eftm eM  HHTeHCHBHOCTb 
kOJieöaHHH n o A ß e c o k  BbipaBHH- 
BaeTCH h npn C k o p o c ra x , ö oA b - 
UIHX 50  k m / h , HHTeHCHBHOCTb kO- 
aeöaH H H  b n ep eA H eft n oA B e ck e  
CT3H0BHTCH ÖOAbUie.

3 t o  HaÖAiOAaeTCH npn B cex  
H arpy30H H bix  pe iK H M ax. O A H a k o  
pa3HHua M e * A y  3HaneHHeM MaK- 
cH M anbH bix n epeM em eH H ft Tonen  
A  h B  HeoAHHaKOBa: MaKCHManb- 
Han a a h  pe>KHMa /, cooTB eTC TB y- 
lo m e r o  MaKCHMaAbHOMy 3Hane- 
HHIO e «, H MHHHMaAbH3H AAH p e - 
nxHMa IV, c o oT B eT C T B y iom ero  
MHHHM3AbH0My 3HaneHHIO e y .

r ip n  HCCAeAOBaHHH 30H KOM- 
(|)OpTa aBTOM oÖHAeft kOAeÖaHHH 
n o A ß eco K  p a H ee  p accM aT pH B a- 
AHCb OAHonacTOTHbiMH (1 ].  K o A e -  
ÖaHHSI A io ö o ft  TOHKH K y30Ba 
onpeAeAHAHCb nyTeM cAO«eHHH 
Aßyx KO AeöaH H ft: KOAeÖaHHH
AaHHOft TOHkH OTHOCHTeAbHO TOH- 
kH i4 H OTHOCHTeAbHO TOHkH B. 
r ip n  OAHonacTOTHOM x a p a k T e p e  
co cT aB A H iom H x  KOAeöaHHft p e - 
3yAbTH pyiO m H e KOAeÖaHHH HMeAH 
(jio p M y  öneHHft. F IocT p oeH H b ie  
KpHBbie n o  onpeAeAeH H b iM  3Hane- 
HHHM epeAH H X HM nAH TyA K O A eöa ­
HHft pH Aa ToneK a h a h  bo3m o>k- 

HOCTb CyAHTb O paCnOAOTKeHHH 3 0 H HaHMeHbUIHX KOAeöaHHft. H c -  
CAeAOBaHHH IIOKa3aAH, HTO UeHTpbl 30H HaHMeHbm HX KOAeÖaHHH 
( 3 0 HU K O M ^iopTa ) pacnoAO H ieH b i b ö a3 e . F lp n  OAHHakOBbix aM n- 
A H T yA a x  KOAeöaHHft n oA B ecoK  o h h  H axoAH AH Cb b cep eA H H e öa3bi, 
n pn  HeoAHHaKOBbix a M n A H T yA a x  KOAeöaHHft n o A ß e c o K  o h h  cM em a- 
AHCb b C T op oH y n oA B eckH  c  M eH bm eft a M n n H T yA o ft. B cT a T b e  [1] 
oöocH O B aH a T a k x e  cnpaßeAAH BO CTb n oA O Ö H oro  HCCAeAOBaHHH 
npHMeHHTeAbHO k  yCkOpeHHHM. ü p n  He3HaHHTeAbHOft pa3H H Ite 
M e>KAy HacTOTaMH n oA p ec cop eH H b ix  M a cc  3 3 k oh  pacn peA eA eH H H  
ycK op eH H ft n o  ä a h h c  K y30B a n p a k ra n ecK H  cooTBeTCTBO BaA 3aKOHy 

H3MeHeHHH aM nAH TyA , a 30Hbi KO M ^iopTa no- n epeM em eH H H M  h yc- 
KopeHHHM coßnaAaAH.

K a x  b h a h o  H3 in poB eA eH H oro  ß w m e  T e o p eT H n ec K o ro  n ccA eA O B a-
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Cll -0 ,4 8 3 11,3 -0 ,4 82 7,45 -0 ,431 7,42 - 0,522 8,98

-0 ,5 4 2 11,3 +  0,617 7,45 +  0,66 7,42 - 0,5525 8,98
C12 —0,478 8,22 -0 ,471 9,55 — 0,489 9,15 -0 ,4 15 7,53

C,2 +  0,718 8,22 — 0,75 9,55 -0 ,8 1 5 9,15 +0,718 7,53
C21 -0 ,4 8 5 8,22 -0 ,4 83 9,55 -0 ,5 12 9,15 -0 ,5 7 5 7,53

C2, +0,350 8,22 -0 ,3 46 9,55 -0 ,3 14 9,15 +0,318 7,53
-0 ,4 7 5 11,3 -0 ,461 7,45 -0 ,4 8 7,42 -0 ,3 5 4 8,98

C22 —0,422 11,3 +  0,399 7,45 +  0,362 7,42 -0 ,4 3 2 8,98

HHH, y  KOpOTKOÖaSHOrO a B T O öyca  33KOHbI IKOJießaHHH TOTe'K A  H B  
6 o j ie e  c .io scH b ie . I Io a T O M y  3 3 k oh  nepeM em eH H Ü  ocT a jib H b ix  to h 6 k  
K y30B a öyA C T  HMeTb caohchmü x a p a K T e p , T a K  K aK  « a  nonooKeH H e 
UeHTpOB HaHMCHblllHX KO AeöaH H ft BAHHIOT MHOTHe (JjaKTOpbl, B TOM 
HHCAe H CKOpOCTb ÄB'HDKeHHH V a . 3 t H  (jiaKTOpbl MOTyT npHBeCTH K 
cym ecT B eH H O M y cM em eH H io  s o h h  KOM tjiopTa ib m epeA H io io  ihjih 3 a a - 
hkho MacTb c a n o n a , co oT B ex cT B iy io m y io  n oA B e oK e  c  w e H e e  HHTeH- 
CHBHbiM« KOJieöam iHM H. 3 t o  CTpeM neHM e ö y A e T  B 0 3 p a cT a T b  c  yß e - 
AHqeHHeM BHaqeHHH e y .

IIocKOJibKy inAaBHOCTb xoA a  q a m e  Bcero oneHHBaeTCH BeAH+H- 
hoh yoK opeM H , t o  ocoßeHHOe aHaqeHHe npH oöpeTaeT HecneAOBa- 
HHe 30HbI KOM(J)OpTa nO yOKOpeHHAM.

H a  nojiojKeHiHe aoHbi KOMijiopTa n o  iyKopeHH»M iBJinaeT b H3Be- 
c th oh  cTeneHH OTHoineHHe MexcAy coöerBeHHbiMH qacTOTaMH [1]. 
R j i h aBTofiyca  J1A3-695B  paaHHiia M eiKAy aHaqenHeM coöcTBeH- 
Hbtx nacTOT (Bbicmeft h HHaineft) KcneöneTCH o t  19 a o  35%  (cm. 
TaÖA. 1 ).

H a  pacnpeAeaeH H e ycKopeHHÜ b caaoH e M oryT BAHHTb H en oA - 
peCCOpeHHbie MaOCbl, KOTOpbie OÖyCAOBAHBaiOT B03HHKHOBeHHe BH- 
coKoiacTOTHbix cocTaBaHKDmHx b KOAeßaHHHx noApeccopeHHbix 
Macc. E cah  bahhhihöm BbicoKoqacTOTHbix rapMOHHK npH «c c A e a o -  
bhhhh nepeMemeHHÜ noApeccopeH H bix Macc AeftCTBHTenbHO mojk- 
ho npeHeßpeob, t o  b to to  Henb3H AonyCTHTb npn ananHae ycK ope- 
KHÜ. BAHHHHe BbICOKOHaCTOTHblX COCTaBAHIOUiHX yOKOpeHHH Ha 
HAaBHocTb xoA a  yMeubmaeTCH npn yMeHbuieHHH HenoApeccopeH- 
HblX Macc.

CpaBHeHHe aiccenepanpaMiM aßToöycoB , npHBeAeHHOe n a  pHC. 5, 
noKa3bißaeT T a K * e , h to  y aBToöyca  c  iJköctkoh peocopHoft noABec-
KOft CHAbHO B 03paC TaeT  K0AHH6CTB0 IBblCOKOqa'CTOTHblX inHKOB, HTO 
o co fie oH O  a aM eT H o  n p n  ö o A b u iB x  C K o p o c rn x  ABHaceiiHH. y  aBTOÖy- 
c a  c mhpkoh n p o rp ecc H B H o ft inoAB ecK oft n p e o ö n a A a io T  H H 3K oqac- 
TOTHble yCKOpeHHH. KoneHHO, He HCKAKDmeHbl HeKOTOpble HCKaMte- 
hhh HBAeHHH, n o n y q e H H o ro  n p n  sKonepKM eHTaAbHOM  HCCAeacma- 
HHH ryOKOpeHHH HO CpaBHCHHKD C p e3 yA b T aT 0 M  TeOpeTHHeCKOTO HC- 
ca0aob3hhh  nepeM em eH H Ü . O AH aKO  n a  n p H M ep e  p a c q e T a  a o T o ß y -  
ca  JTA3-C95B bh aho , h to , n e  BSH paa Ha yn pom eH H b ift x a p a K T ep  
TeopeTH necK O tro  'HCCAeAOBaHHn, n o c rp o e H H e  kp h bh x , aH aAorH H H bix 
p n c . 4, A a e T  B03iM0DKH0CTb n peA C K aaaTb  pa3 'M em eH H e aoH bi kom- 
( } )o p T a  iß caAO H e.

Yace Ha nepBOM oßpaau e aBTOöyca J IA 3 -69 5 , cnpoeKTHpoßaH- 
i:om  BaaMeH aBTOöyca 3HJ1-155, OTM eoanacb xapaoTcpH an ocoöeH - 
HOCTb KOpOTKOÖaaHblX aBTOÖyCOB J1A3 C 33!AHHM paCnOAODKeHHÖM 
ABHraTeAH —  Aynm an KOMifiopTaöeAbHOCTb b aaAHeü hacth  cano- 
Ha. H a  pac. 5 noKa3aHbi xapaKTepHbie aKceaeporpaM M bi ycK ope- 
hh h , CHHTbie HaA nepeAHeü h 3aAHeü ochmh  aBTOöyca J1A3-695 
npn AßHjKeHHH nocAeAH ero » a  ynacTKax A op orn  c actj)anbTOBbiM 
noKpbiTHeM H öpyoHaTKOÜ. H a  t o m  >Ke pHqyHKe npHBeACHbi aKce- 
AeporpaM Mbi, CHHTbie b aHaAorHHHbix ycAOBHHx Ha aBTOÖyce 
3HJ1-155. CpaBHeHHe KaApoB noKa3biBaeT ne TOAbKo Ha 3HanH- 
TeAbHoe yAyHmeHHe nAaBHOCTH xoA a  aBTOöyca J1A3-695 n o  cpaB- 
HeHHKD c 3HJ1-155, ho h Ha pa3AHHHbie ocoßeHHocTH xapaKTepa 
KOAeöaHHH 3THX aBTOÖyCOB. MaKCHMaAbHbie 3H3HeHHH yCKOpeHHH 
aBToöyca  3HJ1-155 naÖAiOAanHCb p.aA aaAHeü ocbro, a  aBTOöyca 
J1A3-695 —  HaA nepeAHeü ocbio.

H a  pnc. 6, a  «  6  npHBeACHbi pe3yAbTaTbi SKcnepHMeHTaAbHOro 
HCCAeAonaHHH aepTHKaAbHbix ycKopeHHÜ aBTOÖycoB J1A3-695 c 
MflnKoü .noABecKoü (KpHBbie 1 )  h aMopTH33TopaMH Ha nepeAHeü 
n aaAHeü noAßeoKax h c HecKOAbKO ö o a e e  * e c n K o ü  noABecKofl aB- 
TOÖycoB J IA 3 -6 9 5 B . HccAeAOBaAocb T a K * e  BAHHHHe conpoTHBAe- 
HHH aMOpTH3aTOpOB Ha XapaKTep KOAeöaHHH aBTOÖycoB. CHHMa-

AHcb yCKOpeHHH Ha cepHÜHOM aBTOÖyce J1A3-695B (KpHBbie 2 )  öe3 
33AHHX aMopTH3aTopoB, Ha JIA3-695B («pHBbie 3 )  c ycrraHOBAeH- 
HblMH 3aAHHMH a.MOpTH3aTOpaMIH, a T3K'?KQ Ha JIA3-695B (KpH­
Bbie 4 )  C H3M6HeHH0Ü peryAHpOBKOÜ COinpOTHiBAeHHH nepeAHHX H 

3aAHHX 3M0pTH3aT0p0B AO MaKCHMaAbHOTO 3HaHeHHH, BO3M0DKH0- 
ro aah  aMopTH3aTopoB AaHHoro Tana. AKceAeporpaMMbi oöpaßa- 
TbiBaAHCb no ynpomeHHOMy cnocoöy, c onpeAeAeHHeM cpeAHero

Phc. 5. THnmnibie aKceAeporpaM Mbi K op oT K O öa3 H b ix  aBTOÖycoB. 
(ö e 3  H arp ysK H ):

a. —  JIA3-695; 6 —  314.0-155; 1 —  ÖpyciaTKa, cnaeH be H aa nepeAH eü
ocb io ; v 30 km/h; 2 — 6pycnaTKa, CHAeHbe H aa 3aAHeü oclk j; d a  30 km-H. 

3 —  acliaJ ibT , cnaeH be H aa  3aaH eü  ocb io , =70 km/h.

3HaneHiHH M aKCHM aAbHOro yoKopeH H H  Ha ■HCCAeAyeMOM yn a c T K e  
A o p o r n  (ö p a A o c b  c p e A H e e  3H aqeH H e ä cch th  MaKCHMyMOB o a h o to  
3 H a K a ). n o  nonyneH H biM  aah  p a !3Hbix C K o p o c re ü  sHaneHHHM cp e A - 
HHX yCKOpeHHH CTpOHAHCb KpH Bbie 33BHCHM0CTH 'MaKCHMaAbHblX 
yCKOpeHHH OT CKOpOCTH ÄBHDKeHHH B HCCAeAyeM blX T0HK3X K y30Ba 
a a h  n erp yoL C H oro  a B T o ö y c a  h a B T o ö y c a  c h oa h oü  H a rp y 3 K o ü . n o -  
n yqeH H b ie  b p e s y A b T a ie  aK cn ep n M eH T aA b H oro  nccAeAOBaHHH A a H ­
Hbie HO pacnOAODKeHHK) 30HbI KOM^DOpTa n o  yOKOpeHHH'M C00TB6T- 
cTByiOT p e3 yA b T aT aM  T e o p e T H q e c K o ro  nccAeAOBaHHH 30Hbi kom- 
( })op T a  n o  raepeM em eHHHM . BoAbm nH C TB o k p h b m x  pn c . 6 MM eeT 
x a p a K T e p , moAOÖHbiü kphbhm , npHBeAeHHW M Ha pn c . 4. 3HaqeHHH 
Ma.KCHMaAbHbix ycKopeH H Ü  H aA  n ep eA H eft o c b io  ,npH B c e x  pen<HM ax- 
peaKO B oapacTa iO T  c  yßeAH qeH H eM  c x o p o o T H  ABHDKeHHH. B t o  » e  
BpeMH 3HaqeH(HH COOTBeTCTByiOmHX MaKCHMaAbHblX ycKopeH H Ü  
HaA 3aAH eft o cb io  B 0 3 p acT a ioT  o  oqeH b  M aAoft CTeneHH hah Aa>Ke 
HecKOAbico yM eiib ina ioTC H . Ha B cex  «p n B b ix  n p n  ck op o cth , öoA b - 
m e ft 50 km/h, ycKopeH H H  b o ß a a cT H  n ep eA H e ft noA B ecK H  3 iia q n -  
TenbH o Bbim e cooT B eT C T B y iom H x  ycK opeH H Ü  b oöa3C th  3 aA n e fl 
noABecKH . 3 t o  n oA T B ep n cA aeT  coo rB eT C T B y iom H ft bh iboa T e o p e T H ­
q e c K o ro  HCCAeAOB3HlHH O B03paCTaHHH HHTeHCHBHOCTH KOAeöaHHft 
b n ep eA H e ft n o A B e c x e  h n ep eA H e ft qacTH  H c c A e A y e M o ro  a B T o ö y c a  
c  yßeAH qeH H eM  cx op ocT H  ABHJKeHHH. H a cT u q H o  noATBep>KAaeTCH 
H BTOpoft BblBOA T e o p e T H q e c K o ro  HCCAeAOBaHHH. ycK op eH H H  B 3aA- 
Heft qacTH  a B T o ö y c a  c t3 h ob h tch  ÖOAbUie cooT B eT C T B y iom H x  y c x o -  
peBHft b n ep eA H e ft qacTH  a B T o ö y c a  n p n  O K opocTH x a b h ä ch u h , 
ÖAH3KHX 30— 40 km/h  HO ÖyAblDKHOMy HOKpblTHIO H OTHaCTH nO aC- 
^DaAbTOBOMy. P a3 H b ie  »ecT K O C T H  n oA B e coK  a ß T o ö y c o B  J1A3-695 h 
tTA3-695B He hobahhah n a  x a p a K T e p  npoTeKaH H H  kphbm x. H3- 
M eHeHne jK ecTK ocTH  n oÄ B e coK  n p H B en o  irAaBHbiM o öp a 3 0 M  k  oM e- 
m eHHK) C ooTB eTC TB yiom H x KpiIBblX BBepX «  BHH3. BbICOKaH HAaB- 
HocTb * O A a  n ep B b ix  SK cnepnM eH TaA bH bix  o ö p a a u o B  a B T o ö yc a  
J1A3-695 CBH3aHa He TOAbKO c M HrKoft n oA B ecK oü , ho h c A yq - 
1UHMH yCAOBHHMH CM33KH B pBCCOpaX, HIMeiOmHX MOKAHCTOBbie 
npOKAaAKH. ConpOTHBAeHHH a M 0pTH 33T0p0B  B  ÖOAbmeft C T eneH « 
BAHHIOT Ha DAaBiHOCTb XOAa aBTOÖyCOB BO BpeMH ÄBHHieHHH HX 
n o  A o p o ra M  c  M e n e e  coB ep m eH H U M  noKpbiTH eM . ü p n  BBeAeHHH b 
nOABeCKy AOnOAHHTenbHO 3aÄHHX aM 0pTH 33T0p0B  pe3KO CHH3H-
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TOAbKO B COM8T3HHH C yMeilbHieHiHeM
Me>KjiHCTOBoro TpeHHB b peccopax.

B ÄaJibH eftm eM  npn Bb inycK e mo- 
A CKOpOCTHblX aBTOÖyCOB
J IA 3  c imeBMaTHBecKOH noÄßecKOH 
ocoß oe  BHHMaHHe HeoöxoÄHM o oßpa- 
m,aTb Ha n oaß op  aMopTH3aTopoB ne- 
peaHeü noABecKH b  cbh 3h  c o  CTpeM- 
jiCHHeM aaH H oro Tana KopoTKoßa3- 
HblX aBTOÖyCOB K pa3BHTHK> HHTeH- 
c h b h h x  KO/ieöaHHH b nepeaHeü na- 
CTH.

BblBOflbl

V KM/q

a )

Phc. 6. MaKCHMaabHbie ycKopeHHH KopoTKoßa 3Hbix aBToßycoB J1A3 (no ßyjibiJKHHK'y), chachmi 
p a c n o J io j«e H b i H aa  n e p e a u e ü  ocbio (unpinxoBbie a h h h h ) h iiaa saaneü ocbio (cnaoiUHbie

a h h h h )  :

a  — aiiToöyc c ncviHofl HarpyßKOft; 6  — aßToöyc 6e3 Harpy3KH

jiHCb ycK opeH H H  b 3aÄ H eft nacTH  a B T o ö y c a . B p e 3 y a b T a T e  b33hm - 
HOH CBH3H KOAeÖaHHH nOApeCCOpeHHblX M a cc  CHH3HAHCb ycKopeHHH 
h b n ep ea H eü  n a c r a  a B T o ß y c a , h o  b M eHbHieft CTeneHH. .H aab H eü m ee 
yB ejiH neH H e c o t tp o th b jic h h h  n ep ea w H x  h aaA H H x  a M o p t h 3a t o p 0b 
n p H B eao  k  noHHHceHHK) ycK opeH H H  b n e p e a H e ii h 3 aaH eü  nacTHX 
a B T o ö y c a . I l p n  3 to m  xap a.K TepH au  a a a  cepH Ü iio-ro  a B T o ö y c a  3aßH- 
CHMOCTb 30H U  KOM IpOpTa OT CKOpOCTH ABHJKeHHH npaKTHqeCKH He 
H3MeHHJiacb. Bo BpeM H  HcnbiTaHHü aB T O öycoB  Ha a o p o r e  c co - 
BepujeHHbLM noK p b iTH eM  (a c ;}> an b T ) H a ö jiio a a jic H  MeHHM Hü 9(|>(})eKT 
o t  lyCHJieHHH a*M opTH 3aTopoB. B H eKO Topb ix  c i iy n a n x  «a Ö J H o a a .io c b  
A a m e  n eK O T o p o e  yB eaH neH H e oT p n u aT e jib H o .ro  ycxopeH H H  ( c o o t -  
B eT C T B y iom aro  ABH m eH H io  n o a p e c c o p e H H o ft  w a c c b i B B e p x ). 3 t o  hb- 
jieu H e, no-B H aH M O M y, iBbBBaHO HaAHune,M a n a u H T ea b H oro  TpeHHH b 
p e c c o p a x .

Pe3yjibTaTbi HccaeaoBaHHH noiKa3aaiH B0 3 Mo>KH0 CTb yayuuieHiisi 
naaBHOCTH x o a a  cepnÜHbix aBToßycoB nyTCM ß oa ee  coBepm eHHoro 
noaß op a  conpOTHBaeHHH b noABecKax c  yueTOM naaHaueHHH s b t o -  
ßyca . B aBToßycax J1A3-695B h JIA3-695E (yHHBepcaabHoro TH­
na) JKeaaTeabHa ycT.arroBKa 3aanHx hm o  p.TH'3 a Top o b  . B aBToßycax 
JIÄ3-697 h J1A3-697E, SKcnayaTHpyiom HxcH npH ß oaee  b h c o k h x  
CKopocTHbix pe»?HM ax, KpoMe ycTaHOBKH 3aaHHX aMopTH3aropoB,
H eoßxoÄH M O  eme ycn a H T b  conpO TH B aeH H e nepeauHx aMopTHaaTO- 
poB. 3H aiH TeabH oe yBeaHneHHe conpoTHBaeHHÜ Bcex aiMopTHaaTO- 
poß HocaeayeMbix aBToßycoB MomeT aaTb noaojKHTeabHbiü sijHjieKT

1. 3HanHTeabHaH CBH3b M ejKayKO  
'  aeßaHHHM H b  n e p e a H e ii h 3aaH eii

n acTH x  a B T o ß yc a  n pn B oaH T  n p n  He- 
K O Topbix  CKOpOCTHblX pe>KHMaX K 
B03paCT3HHIO HHTeHCHBHOCTH KOAe- 
ßaHHÜ b o a H o ii n o a ß e c K e  3a cneT 
yM eHbuieHHH KoaeßaH H Ü  b a p y r o i i  
n o a ß ecK e , h to  CKa3HBaeTCH Ha no- 
aom eH H H  30Hbi KO M ijiopTa b  ca a oH e . 
y B ea n u eH H e  K osijx jm n H eH Ta  p a c n p e -  
AeaeHHH M a cc  y a y n m a e T  naaBHOCTb 

xoAa.
2. B CBH3H C TeM , HTO HH3K0H3C- 

TOTHbie KoaeßaH H H  b K a m a o ü  H3 
n oA B e coK  n p oH cxoA H T  c  AßyM H  paB - 
HOIteHHblMH HaCT0T3MH, 33BHCHM0CTb 
MaWCHMaabHblX ycKopeH H H  OT CKOpO- 
CTH ABHJKeHHH a B T o ß yc a  COOTBeTCT- 
B yeT  aH aaorH H H ofi 3 3 b h c h m o c th  A a a  
M aKCHM aabHbix nepeM em eH H Ü . 3 o h h  
K O M (})opTa n o  nepeM em eH H H M  h y c -  
KopeHHHM npakTH H ecKH  c o ß n a A a io T .

ripH ßoabU IH X  CkOpOCTHX ABH>Ke- 
hhh  a B T o ß yc a  3HaneHHe M aKCHM aab­
Hbix nepeM em eH H Ü  h yckO peH H Ü  b 

o ß a a cT H  n ep eA H eü  noABecK H  3HaHH- 
T e a b iio  ß o a b m e  aH aaorH H H b ix  n ep e- 

MemeHHÜ h ycKopeH H H  b oß a a cT H  3aAH eü  noABecKH , 30Ha kom - 
(JiopTa b  p e3 y a b T a T e  s t o t o  C M em a ercn  b  3 a a H io io  H acTb ca a oH a .

3. A ß T o ß y c b i J IA 3  o ß a a a a io r  OTHocHTeabHO H eß oabm nM  3Ha- 
HeHHeM H en oa p e cco p eH H b ix  M acc. 3 t o  b coneTaH H H  c  m h tk o h  n p o - 
rpeCCHBHOH nOABeCKOH A a a o  B03M0}KH0CTb AOßHTbCH 3HaHHTeAbH0- 
r o  yaynm eH H H  naaB H ocTH  x o A a  n o  cpaB H eH H io c  cym ecT B y iom H M H  
pa H ee  m oa ca h m h  a B T oß ycoB  3a cn eT  yM eHbm eHHH B b icoK onacTO T- 
Hbix ycKopeH H H . ü p o B eÄ eH H b ie  aB TopaM H  HecaeAOBaHHH n oK a3aaH , 
h to  He H cnepnaH bi Bce pe3epB b i A a n  a a a b H e ü m e ro  yaynm eH H H  
naaB H ocTH  x o A a  3a cn eT  CHnmesiHH HH3K0nacT0THbix ycKopeH H H  
nyTeM  H H AH B H AyaabH oro  n o A ß o p a  aM op T H 3 3 T op oB  a a n  K a m a o «  o t -  
A eab H oü  M OAH^HkauHH. B nacTHOCTH, a a h  a B T o ß yco B  M e m a y ro -  
p o A H o ro  h T yp n cT C K oro  th h o b ,  K poM e ycTaHOBKH H eaocT a iom H X  
saaH H x  aM opTH 3aTopoB , peKOM eHAycTCH a aab H eü im ee  y c n a e H a e  
COnpOTHBAeHHH nepeaH H X  aMOpTH33TOpOB.

fl.
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flASI C e M e M C T B a  C lBT O M O Ö M A eM  B e A Ä 3
K-Hfl. TexH. HayK H. fl. M A 3AJ1QB, KaHfl. rexH. HayK C. M. TPYCOB, 3. Jl. CHPOTKHH, A. B. 3QTOB

HAMH, B en op yccK H H  SBToaaBon

U  A  BEJlO PyCC KO M  a B T 0 3 aß 0 A e p a 3 p a 6 o T a H o  ceM eftcTBO th- 
*■ ■  »c e j ib ix  aBTO M oÖ H Jieft-caM ocßajioB  h TH ran eft rp yso n o A T jeM - 
HOCTbK) 27— 65 T  C ABH raTejIH M H  HM3 MOUlHOCTblO 360— 620 A. c .

B c h j i o b o h  n e p e A a a e  s t h x  aB T O M O ß H A eft ' y cT a H O B J ieH a  r H A p o -  

MexaHHAecKan TpaHCMHCCHH c KOMnAeKCHbiM raApoTpaHc^opMa- 
TO PO M , p aÖ O Ta iO IU H M  B C O H eraH H H  C M eXaHHHCCKHM  p eA > 'K T O - 
pO M  f l ] ,

BeAopyccKH ft aBT03aBOA c o b m b c t h o  c  H A M H  paßoTaeT HaA 
AaAbHeftmHM coBepmeHCTBOBaHHeM rHApoMexaHHnecKHX TpaHC- 
MHCCHÖ ÄAH THIKeAblX aBTOMOßHAeft-CaMOCBaAOB H THraneft. Kax 
noKa3aAH pacneTbi, b  pe3yA bTa ie  HcnoAb30BaHHH THApoTpaHC- 
<})opMaTopoB c 6oAee b h c o k h m h  noKa3aTeAHMn h  cooTBeTCTByio- 
U1HMH Harpy30AHhIMH XapaKTepHCTHKaMH MOIKHO CymeCTBeHHO 
yAyAUIHTb THTOBble H ÄHHaMHAeCKHe XapaKTepHCTHKH aBTOMOfiH- 
jie fi BeAA3 , a TaK>Ke h x  TOiuiHBHyio s k o h o m h h h o c tb .

B HacToamee BpeMH Ha 3b tom o6hahx B eA A 3  HcnoAb3yeTcn
KOMITAeKCHblH OAHOCTyneHHaTblft HeTbipeXKOAeCHblH TH A p O T p aH C -

( { jo p M a T o p  B eAA3 -540, H M e to m n ft  aK TH B H b ift A H a M e T p  D a —466 mm  
(c m . T a Ö A H U y  H PHC. 1 ) .  H a h  H C IIO Ab30B aH H H  9TOTO TH A p O T p aH C - 

(J > o p M a T o p a  c T eM  h a h  h h h m  A B H ra T e A e M  n e p e A  hh m  y c r a H a B A H -  

B aeTC H  c o r A a c y f o m a n  M e x a n n n e c K a H  n e p e n a n a  [1 ],  Y c r a u o B K a  c o -  

T A a c y io m e H  n e p e A a n n  y B eA H H H B a eT  B e c  r H A p o n e p e A a n n ,  ycAO JKH H - 

e T  ee K O H C T p yK H iito  h  C H H >KaeT k .h .ä .  t p 3 h c m h c c h h  H a  3— 4%.
B CBH3H C H3AOHCeHHbIM AAH nepcneKTHBHblX rHApOMexaHHHe- 

c k h x  KopoßoK nepeAan ceMeftcTBa aBTOMOßHAeft EeAA3 npeA- 
CT3BAHA0Cb HeAeCOOßpa3HbIM pa3pa60TaTb CepHK) yHHC))HHHpOBaH- 
HHX rHApOTpaHC(})OpMaTOpOB, HMeromHX OÄHH H TOT * e  Kpyr HHp- 
KyAHUHH, a T aK *e  Bce ocHOBHbie AeTaAH (cTynHuy, MytjiTy c b o -  

ßoAHoro xoAa h  t .  ä -), h o  o t a h h 3 io lh h x c h  yrAaMH BbixoAa Aona- 
t o k  nacocHoro KOAeca h  KOAeca BToporo peaKTopa c ueAbio no-

PHC. 1. XapaKTepH CTH K H  T H A poTpaH ctjiopM aTopoB : 

1 —  E ejiA 3 ; 2 — JIT-470-35

THÄpOTpaHC-
cbopMaiop

KOd4>({)HUHeHT
TpaHC(})OpMaUHH

flepeaaTOHHoe
OTHOUieHHe

Kr, npH 
1 =  0

K p
npH

1 ]=80%

MaKCH- 
MajIbHblB 
K. n. A. 

T]* i * ,  COOT- 
BeTCTByiO- 

mee

i M  , COOT- 

BeTCTByiO- 
u iee nope- 

xoxv na 
peiKHM rH - 
ApOMy(J)TbI

E eiiA  3-540 3,5 1,8 85 0,7 0,83 1,9 1,45 1,12
Jir-340-?5 3,1 2,0 90 0,7 0,85 2,2 1,37 1,11
Jl T -340-36 2,9 1,9 89 0,7 0,85 3,2 1,63 1,03
JIT-340-36B 2,7 1,9 90 0,7 0,86 3,2 1,63 1,00
J ir -340-38 2,9 1,9 89 0,7 0,85 2 1,4 1,05

AyneHHH cooTBeTCTByioiHHx narpy30Hiibix c b o h c t b  [2]. B s t o m  

cnynae m o j k h o  HCKAiOHHTb corAacyiomyio nepeAany. KpoMe t o t o , 
neAecoo6pa3HO HcnoAb30BaTb rHApOTpanctjiopMaTop, OTAHnaio- 
u ih h c h  6oAee rnnpoKoft 3 0 h o h  c  b h c o k h m  K.n.A-, a T3K>Ke 6oAee 
EbICOKHM 3HaneHHeM MaKCHMaAbHOTO K.n.A.

H3 cepHH pa3pa6oTaHHbix b  H A M H  THApoTpaHC(j)opMaTopoB b  

HaHÖOAbHieH Mepe 9THM TpeßOBaHHHM H yCAOBHHM paÖOTbl Ha aß- 
t o m o 6 h a h x  BeAA3 yAOBAeTBOpneT neTbipexKOAecHbift OAHOCTyneH- 
naTbift THApOTpaHC(})opMaTop THna Jir-340-35 (3] (TaÖA. 1 h 
pHC. 1). 3apy6e*H bie rHApoTpanc(j)opMaTopbi, npHMeHneMbie Ha 
THJKeAblX 3BT0M0ÖHAHX, 0 6 bIHH0  HMeiOT T) * =  0,87-7-0,90 H
K p  =  1,8-4-2,0.

JXj ih o6o3HaneHHH rHApoTpanctjiopMaTOpOB, pa3pa6oTaHHbix b  

H A M H , npHHHTa CAeAyiouiaH CHCTeMa oßo3HaneHHfi: nocAe 6yKB 
J1T ( a h t o h  THApoTpaHc^opMaTop) h a c t  h h c a o , oßo3Hanaiomee 
aKTHBHbift AHaMeTp rHApoTpaniOiJiop'MaTopa, h AaAee nopHAKOBbifi
HOMep MOAeAH. HanpnMep, Jir-340-35 oßo3nanaeT THApoTpaHC- 
4>opMaTop, HMeiomHft aKTHBHbift AHaMeTp 340 m m  h  4>opMy Aona- 
TOK, COOTBeTCTByromyiO MOAeAH 35.

CpaBHenne xapaKTepncTHK rHApoTpaHccjiopMaTopoB, npeACTaB- 
AeHHblX Ha PHC. 1, n03BOAHeT 3aKAIOHHTb, HTO K.n.A- rnApOTpaHC-
(JiopMaTopa JIT-340-35 Bbiine b  o c h o b h o ü  paßoneft 30He Ha 4— 6°/o- 
C yBeAHneHHeM pa3MepoB nanHoro THApoTpaHccJiopMaTopa c 
D „  =  340 MM AO D a  =440-^-470 MM MO>KHO 0>KHA3Tb yß eA H H eH H H  

MaKCHMaAbHoro k.n.Ä. Ha 1— 1,5%, a Ko Ha 5— 8% .
üpH pa3paßOTKe HOBblX THApOTpaHCljlOpMaTOpOB J ir  AAH ce- 

M eftcTBa aBTOM OßHAeft B e A A 3  yH H TbißaAO Cb, h t o  Ha aBTO M oßH AH X  

SToro ceMeftcTBa npeAnojiaraeTCH HcnoAbsoBaTb AßHraTeAH
5IM3-240 h 9M 3-240H  MouiHOCTbio 360 h 520 a . c . (npn n ,.=  
=2100  o 6 / m u h )  c  KpyTHmHMH MOMeiiTaMH 135 h 195 k z m  (npn 
ne=  1400-1-1600 o 6 / m u h ) .  KpoMe t o t o ,  yHH(})HHHpoBaHHbiH t h a p o -
TpaHciJiopMaTop JIT  npeAnoAaraeTCH T aK *e  HcnoAb30BaTb Ha He- 
KOTopbix MauiHHax c ABHraTeAeM HM3-238 MoniHOCTbio 240 A.c. 
npn n„ =  2100 o 6 / m u h  h  KpyTHiHHM m om ch tom  M e= 9 0  k z m  (npn 
« ,  =1400-^1600 o 6 J m u h ) .

napaMeTpbl yHHCjlHHHpOBaHHblX THApOTpaHC^IOpMaTOpOB Heoß- 
XOAHMO ßblAO BblßpaTb T3KHM 0ßpa3OM, HTOßbl npH HCnOAb30Ba- 
h h h  o a h o t o  h t o t o  * e  Kpyra uHDKyAHUHH oßecneHHTb paßoTV c 
ABHTaTeAHMH pa3AHHHOH MOIHHOCTH OT 240 AO 520 A. C. H KpyTH­
iHHM MOMCHTOM OT 90 AO 192 KZM.

'Bbino.niieHHbie HCCAeAOBaHHH noKa3aAH, h t o  a a h  AßHraTeAH 
J 1 M 3 -2 4 0  Aynuie Bcero Hcno.ib30BaTb THApoTpaHCiJiopMaTop 
J IT -4 7 0 -3 5  ( p h c . 2 ) .

XapaKTepHCTHKH ABHraTe.neft Ha pnc. 2 npeACTaBAeHbi AsyMii 
KpHBbIMH. BepXHHH KpHBan KpyTHIHerO MOMeHTa COOTBeTCTByeT 
CTeHÄOBbIM HCnbIT3HHHM, HHIKHHH —  peaAbHbIM yCAOBHHM SKCnAy- 
aTauHH c yneTOM OTßopa moihhocth na npnBOA BeHTHAHTopoB 
AßHraTeAH h rHApoMexaHnnecKoft KopoßKH nepeAan, a TaKxce Ma- 
c.AHHbix HacocoB THAponepeaaHH h MacAHHoro npnBOAa thapo- 
vcHAHTeAH pyAeBoro ynpaBAeHHH. H o  AanHbiM BeAA3, b to chh- 
>KeHHe moihhocth cocTaBAneT 10— 1̂2%.

3aBHCHMOCTb M ,= ( f  (nP),  xapaKTepH3yiouiaH coBMecTHyio paßo- 
t v  ÄBHraTeAH c rHApoTpaHC(|)opMaTopoM, npeACTaBAeHa b  BHAe 
nOAOCbl, OrpaHHHeilHOH ABVMH KpHBbIMH. H3 KOTOpblX AeBaH COOT­

BeTCTByeT (= 0 .  a npaBan —  
i = i M . t .  e. nepeAaTOHHOMy o t -  

HOUieHHIO, npH KOTOpOM npoHC-
x o ä h t  nepexoA na pewHM t h a - 
poMy(})Tbi.

ripn Bblßope pe>KHMOB COBMe- 
cTHoft paßoTbi AßHraTeAH h  xa- 
paKTepHCTHKH THApOTpaHC(})Op- 
MaTopa yHHTbißaAHCb cAeAyio- 
IHHe oßCTOHTeAbCTBa.

Kax H3BecTHO, npeoßpa3yio- 
mne XapaKTepHCTHKH Manonpo- 
3paHHbIX KOMnAeKCHblX THAPO-
TpaHcijiopMaTopoB 771 =  1,3-f-1,5 
oßAaAaioT ßoAbuieft noAHOToft h 
HMeiot ßoAee pacTHHyTyro 3 0 H y  c

M ancH -
MaabHbift

eH T  MOMeH- 

Ta '̂max 
m u h ? !m o 6 2

K09fJ)(J)H- 
UHGHT n p O - 
3paHH0CTH
„  ^imax 
/7,= -------

K09(j>(}muH- 
eiiT oßpaT- 
hoü npo- 

3pamiocTn 
„  ^imax
n ,=  --—
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BbicoKHM K.n.Ä. no cpaBHeHHio c npo3panHbiMH rHApoTpaHC(j)opMa- 
TopaMH 77] =1,7-5-2 [2], Tan, HanpHMep, Kp =  2,0-^2,05, b t o  Bpe­
MH KaK y n p o3p aqn u x  rHÄpoTpaHccjiopMaTopoB Kp  =  1,5-h1 ,6. 
B CBH3H c sthm  npHMeHeHHe rHÄpoTpaHccjiopMaTopa C MajIO- 
npo3panHoft xapaKTepucTHKOH cnocoßcTByeT yÄynuieHHio th io b o -  
ÄHHaMHnecKHX KanecTB aBTOMOÖHÄH,' a TaKJKe no3BOJiaeT yMeiib- 
uiHTb Änana30H MexaHHHecKoro p e flyK top a , yctaHaBJiHBaeMoro

Phc. 2. CoBMecraan p a ß o T a  rH ÄpoTpaH C ljiopM aTO pO B  J1T-470 
c ÄßHraTeJiHMH:

1 —  HM3-240H; 2 —  ÄM3-240- 3 —  HM3-238

3a rn,apoTpaHc4)opM aTopoM . Ilocjien ,H ee ä äh  THaceÄbix aBTOMO- 
ÖHJieft HMeeT öoÄb iuoe 3HaneHHe, TaK KaK npn stom  omyTHMo 0 6 - 
ÄernaiOTCH ycÄOBHH paöoTbi (Jiphkhhohob npn nepeKjnoneHHH ne- 
pe^aH, a TaKare c h h h o io tc h  OTHOOHTeJibHbie ck op o cth  bo Bpam a- 
IOUTHXCH (J)pHKUHOHHbIX SÄBMeHTaX.

K a x  H3BecTHO, peacHM coBMecTHOH paöoTbi ÄBHraTejiH h rHÄpo- 
TpaHCCjlOpMaTOpa BUÖHpaeTCH H3 KOMnpOMHCCHblX COOÖpaaCeHHH. 
3 t 0 CBH33HO C TeM, HTO yCÄOBHH, COOTBeTCTBylOIIIHe MaKCHMajIb- 
HOMy HCn0Jlb30BaHHK> MOUTHOCTH ÄBHraTejIH, He COOTBeTCTByiOT 
ycjioBHHM, npn KOTopux ÄOCTHraeTCH x op om a a  TOnjiHBHaa sk o h o - 
MHHHocTb. Tan , HanpHMep, ä ä h  M ajionpo3paHHoro rHÄpoTpaHC- 
())OpMaTOpa C uejlb io  MaKCHMaÄbHOrO HCn0Äb30B3HHH MOUTHOCTH 
ÄBHraTejia Ha peacHMe niÄpoTpaHcijiopM aTOpa e ro  aKTHBHbift Ä «a -  
MeTp HeOÖXOÄHMO BblßnpaTb T3KHM 0Öpa30M, HTOÖhl «1 0 = = « «  
( « i o  —  oöop oT H  ÄBKraTeaa npn nojiHoft noÄane TonjiHBa Ha pe-
aiHMe, 1 = 0 , t l f i  ----- OÖOpOTbl, COOTBeTCTBylOIIIHe MaKCHMaAbllOH
m oiithocth  Ä B u ra T e a f l ) .  TIjih noÄyneH H H  x o p o iu e ft  Ton jiH B H oü  s k o - 
HOMHHHOCTH H yMeHbUieHHH TenjIOBblÄejieHHH OÖOpOTbl «  10 CJie- 

i iy e T  B u ß n p aT b  cym ecT B eH H O  MeHbuiHMM, h to ö h  « !0= « a  m i „  
( « a  min —  OÖOpOTbl ÄBHiraTejIH , COOTBeTCTBylOIITHe MHIIHMajIb-
HOMy yÄejibHOMy p a c x o ^ y  to t iä h b a ) .

Ü jih  ÄBHraTejieft H M 3  n g min =11200-^11600 o6/muh  h co o t-  
BeTCTByeT (0 ,6— 0 , 7 5 ) « « .

OnM T BblnOJIHeKHblX KOHCTpyKIIHH n03BOJIHeT 3aKÄIOHHTb, HTO 
OÖbIHHO ÄJIH 60.Tbmerpy3IIbIX aBTOMOÖHÄeß C ÄH3eJIbHHMH ÄBHra-
TejiHMH / iio = i(0 ,7 5 -H 0 ,6 5 )r t « .

Ü jih ÄB H raTejIH  H M 3 -2 4 0  6biJio npH3H3HO u eÄ ecoo6 p a3 H b iM
np'HHHTb «10 =  0 , 8 « « ,  H B COOTBeTCTBHH C 3THM yCÄOBHeM 6bIÄ
cnpoeKTHpoßaH THÄpOTpaHCijiopMaTop JIT-470-35 (pnc. 2 ) ,  a ä ä h  
ÄBHraTejIH H M 3 -2 4 0 H  —  rHÄpoTpaHclJiopMaTop jlT -4 7 0 -3 6 , o t - 
ÄHnaioiiTHHCH o t  J IF -470-35 TOJibKO yrjiaM H BbixoÄa ÄonaTOK Ha- 
cocH oro KO.Teca. SKcnepHMeHTajibnan xapaKTepncTHKa npoTOTHna 
(J1T-340-36) noKa3aHa Ha pnc. 3, a xapaKTepubie napaM eTpu 
npHBeÄeHbi b TaßjiHne.

B ÄajibHeümeM c uejib io cnna<eHHH BejiHHHHbi K03(j)(j)HU.HeHTa
TpaHc^iopMauHH Ko  npn i = 0 h yßeÄHHeHHH MaKCHMaÄbHoro K.n.Ä*
T|* MOareT B03HHKHyTb Heo6 xOÄHMOCTb B npOBeÄGHHH ÄOBOÄOHHblX 
paÖOT. HeOÖXOÄHMOCTb B yMeHbUieHHH BejiHHHHbi C K o  =  2,9 ÄO 
K o = 2 ,7  o 6 ycjiOB«eHa cooöpaareHHHMH npoHHOCTH peÄyKTopHoft na- 
c th  h 4>phkuhohob rHÄpoMexaHHHecKoft KopoÖKH nepeÄaH npH yc- 
TaHOBKe 6 oÄ ee m outhoto ÄBHraTeÄH. PacneTHbie xapaKTepucTHKH 
rHÄPOTpaHccJiopMaTopa J ir-34 0 -36 B  (c yMeHbiueHHbiM K o )  npHBe­
ÄeHbi Ha pnc. 2 h 3. K au  bhäho H3 pnc. 2, npn coBMecTHOH p a 6 o- 
Te THÄpoTpaHcijiopMaTOpa J ir-37 0 -36 B  c ÄBHraTeneM ^ M 3 -2 4 0 H
« io = 0 ,8 1 «  « .

A , f O s  

2 MUH 2/ h 0 Ö 1

B  

4

2  

0

Phc. 3. XapaKTepucTHKH THÄpoTpaHcipopMaTopoB Jir-470-36(a), 
Jir-470-36B(6) h Jir-340-38(s)

C UeÄblO yßeÄHHeHHH KOatjl^HUHeHTa Xlmax yrOÄ BbIXOÄa H3 
HacocHoro Koneca b rHÄpoTpaHC(|)opMaTope JlT-470-36 yMeHbiueH 
ho cpaBHeHHio c J1T-470-35 b co o tb6tctbh h  c MaTepuaÄaMH h pe- 
KOMeHÄaiiHHMH, H3Ä0aceHHbiMH b paöoTe [2],

Ha HeKOTopbix 3b to m o 6 h ä h x  h Tn ranax npeAnonaraeTCH hc- 
noÄb30BaTb ÄßHraTeÄH HM3-238 MouiHOCTbio 240 Ji. c. B CÄynae 
npHMeHeHHH Ha s t h x  3b to m o 6h ä h x  THÄpoMexaHHHecKHx KopoßoK 
nepeÄan ueÄecoo6pa3HO Hcn0Äb30BaTb Te are arp eraTU  h y3flbi, 
hto  Ha ceMeftcTBe aBTOMoßHÄeö Be«A3. PacneTbi noKa3HBaiOT, 
HTO B 3T0M CÄynae MOaTITO HCnOÄb30BaTb THÄpOTpaHCijiopMaTop 
,nF-440-9y\, paspaöoTaHHbiH b HAMH.

O ä h 3ko , yHHTbiBan cooöp aa reH H H , CBH3aHHbie c yHH4>HKauHeö 
rH Ä p oT p a H c i^ op M a T op oB , ä ä h  p a ö oT b i c Ä B u raT en eM  HM3-238 
M oarH o T a x a re  u cn oÄ b30 B aTb  rH Ä p oT p aH cc jiop M aT op  J1T-470-38. 
SK cnepH M eH TaÄbH b ie xapaKTepH CTH KH  e r o  npoTO TH na c aKTHBHbiM 
ÄH aM eTpoM  340 m m  ÄaHbi Ha pn c . 3, a xap aK T ep H b ie  n a p a M e T p u —  
b TaÖ ÄH iie. TH Ä p o T p a n c ifjop M a T op  J1T-470-38 OTÄHnacTCH ot 
,riP-470-35 TOÄbKO y rn o M  HaKÄOHa ÄOnaTOK Ha B b ixoÄ e  H3 B T opo- 
ro  KO Äeca p e a K T o p a  Jir-470-35 [2], hto  o ß ecn en H B aeT  chhjk6- 
HHe X i.

3aBHCHMOcTH, noKa3HBaiouuie coBMecTHyio paßoTy rHÄpoTpaHC- 
(JiopMaTopa J1T-470-38 c ÄBuraTeneM HM3-238, npHBeÄeHbi Ha 
puc. 2.

HpHBeÄeHHbie MaTepnanu noKa3UBaiOT, h to  ÖÄaroÄapn co o t-  
BeTCTByKHireMy Buöopy reoMeTpunecKux napaMeTpoB paöoHHX 
KOÄec mohtho b Ä0CT3TOHH0 uiupoKHX npeÄeÄax H3MeHHTb Harpy- 
30HHbie CBOHCTBa nHÄpoTpaHCiJiopMaTopa.

Ha pnc. 4 noKa3aHbi pacneTHue xapaKTepucTHKH 3 b to m o6häh  
THna BeÄÄ3-540 c TpexcKopocTHoft KopoÖKoi'i nepeÄan. Ha 3tom

Phc.,-4. H3MeHeHHe K.n.Ä. ruÄpoTpaHcijiopM aTopoB h yÄeÄ b iio ro  
pacxOÄa TOUÄHßa:

1 — Jir-470-35; 2 — Be:iA3-540; l —l l l  — nepenanH
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» e  pncyHKe n0Ka3aH0 H3MeHeHHe K.n.a. rHapoTpaHc<{>opMaTopa 
Ha n ep ea a aa x  b 33bhchm octh  o t  c k o po c th .

K a x  bh äho h3 npeÄCTaBJieHHbix rpaijiHKOB, b ochobhom  paöoaeM  
ÄHana30He npH CKOpOCTHX ABHHieHHH OT 4 AO 50 k m /h THAPO- 
TpaHC(J)opMaTop J ir-4 7 0 -3 5  HMeeT K.n.a. Bbime Ha 4— 6 % . C o o t -  
BeTCTBeHHO npn HcnoAb30BaHHH h o b o to  THApoTpaHc^opM aTopa 
cHH*aeTCH p a cxoA  TonaHBa, h to  HAAiocTpHpyeTCH kphbhmh, xa- 
p aKTepH3yiOIHHMH npHBeAGHHblH paCXOA TOITAHBa, KOTOpblH onpe- 
AenneTCH no (JiopMyAe

irS e  np ^  •

iF Io a  npHBeAGHHbiM pacxoAOM TonAHBa noHHMaeTcn p acxoA  Ton- 
AHBa CHCTeMbi ABHraTeAb— THÄPOTpaHC(})OpMaTOp, npHBeACHIIblH 
K BbIXOÄHOMy BaAy THApOTpaHClflOpMaTOpa.

E cah  ynecTb, hto  K.n.A. TpaHCMHccHH BCAeACTBHe HCKAioqeHHH 
MexaHHnecKOH co rA acy iom eft nepeaaaH  aonoAHHTeAbHO nOBUCHT- 
ch Ha 3— 4 % . to  OKameTCH, h to  b ueaoM  b ochobhom  paöoneM  
Anana30He K.n.A- rHapoMexaHHaecKoft KopoÖKH nepeAan c h o b h m  
rHApoTpaHC(})opM aTopoM JIT-470-35 6yAeT  Bbiine Ha 6— 10% .

H a  pnc. 5 noKa3aHa KOHCTpyKUHH yHH(})HUHpoBaHHoro rHApo- 
TpaHCijiopMaTopa, pa3paöoTaH H oro coBMecTHO H AM H  n B ea op yc -
CKHM aBT033B0AOM. FIpeACTaBneHHblH Ha 9TOM pHCyHKe THÄPO- 
TpaHcifiopM aTop no3BOAneT peaAH30BaTb peKOMeHAOBaHHbie Bbiine 
XapaKTepHCTHKH.

H a cocH oe  K oaeco  1 (pnc. 5 ) rHapoTpaHCijiopMaTopa, KOTopoe 
npeACTaBAneT OTAHBKy H3 amoMHHneBoro enAaßa, ycTaHaBAHBaeT- 
ch Ha mapHKOBOM paAnaAbHo-ynopHOM nOAumnHHKe 2, kotopm h 
(JiHKcnpyeT e ro  o t  oceBbix nepeMemeHHÜ. CAeBa HacocHoe KOAeco 
onnpaeTcn  Ha poahkobm h noAUinnHHK 3. H acocH oe KOAeco coeAH- 
HHeTcn c KOJKyxoM 4  H acocHoro KOAeca npn noM om n ö o a to b . 
K o m y x  HacocH oro KOAeca npHBOAHTCH bo BpameHHe o t  ABH­
raTeAH.

TypÖHHHoe KOAeco rHApOTpaHci})opMaTopa 5, npeaeraBAH ioiuee 
OTAHBKy H3 3AI0MHHHeB0r0 CnABBa, npH nOMOIH'H ÖOATOB coeAH- 
uneTCH co  CTynHueü TypÖHHHoro KOAeca 6. O y n H u a  TypÖHHHOro 
KOAeca Ha niAHuax acecTKO ycTaHaBAHBaeTCH Ha BaAy TypÖHHHo­
ro  KOAeca 7. Ban  TypÖHHHoro Koneca onapaeTCH Ha uiapHKOBbiü 
paAHaAbHO-ynopHbiü noAuiHriHHK 8  h poahkobm h noAuiHnHHK 3. 
O t  oceBbix ycHAHÜ BaA TypÖHHHoro KOAeca 4>HKCHpyeTCH npn no- 
MoutH mapHKOBOro paAnaAbHO-ynopHoro noAniHnHHKa 8.

K o A eca  peaK Topa 9  h 10, TaKJKe npeacTaBAHioiUHe o tah bkh  H3 
SAioMHHHeBoro cnAaßa, ycTaHOBAeHbi Ha poahkobm x MyijiTax cbo- 
ö o ä h o to  xoA a  11. OceBbie ycHAHH nepe3 öpoH30Bbie naaBaioiuHe 
inaüöbi 12 nepeAaioTcn  Ha cTynnny Myt}>Tbi cb o ö o a h o to  xoA a  13 
(cn p a ß a ) h Ha ynopH yio BTyAKy 14 (c A e a a ). C  neAbio yMeHbine- 
hhh H3Hoca naom aA b  onopHbix noBepxHocTeß naaBaioiUHX inaßö 
b hobom TH ApoTpaH c^opM aTope cym ecTBeH iio yBeAHHeHa no cpaB- 
HeHHio c npHMeHHeMoft b HacTOHtnee BpeMH KOHCTpyKUHeft. I lp o -  
paöaTbiBaeTCH Taxare Bonpoc o ö  yeraHOBKe KOAec peaKTopa Ha 
mapHKOBbie paAHaAbHO-ynopHbie noaniHnHHKH.

i/ Ia H C03A3HHH H3ÖbITOHHOrO AaBAeHHH B K p yre  UHpKyAHUHH 
paöon an  »CHÄKOCTb H3 MacAHHoro iu ecT ep em aT oro  Hacoca nocTy- 
naeT nepe3 cneuHaAbHbie KaHaAN b noAOCTb (M e * A y  CTynHueß 
H acocH oro KOAeca h  b t o p h m  KOAecoM peaK Topa) h A aAee b Kpyr 
UHpKyAHUHH rHApoTpaiictJiopMaTopa. H 3 K p y ra  uupKyAHUHH paöo- 
H£H JKHÄKOCTb BXOAHT B nOAOCTb MejKAy TypÖHHHbIM KOAeCOM H 
nepBbiM KOAecoM peaKTopa h a aa ee , no KaHany, b cncTeMy 
OXAaJKAeHHH.

iKpoM e npeACTaBAeHHoro BapHaura riHApoTpaHcijiopMaTopa, 
npopaöoTaH  Taum e BapnaHT, n03B0AHioiuHH ocymecTBHTb ö a o k h - 
poBKy HacocH oro h TypÖHHHoro KOAeca c neAbio yMeHbmeHHH rna- 
paBAHAecKHX noTepb na Tex peacHMax paöoTbi, K o raa  npeoöpa30- 
BaHHe MOMeHTa OTcyTCTByeT (Ha pescHMe THApoM yijjTbi).

H o cbohm  raöapHTaM  pa3paöoTaHHan KOHCTpyKniiH yuHcjinnn- 
poBaHHoro rH ApoTpanciliopM aTopa JIT-470 He OTAmaeTCH ot 
rH apoTpaHcijiopM aTopa, npHMeHneMoro b HacTOHiu.ee BpeMH Ha 
aBTOMOÖHAHX B eA A 3 . BM ecTe c TeM THapoTpaHcijiopMaTop J IT-470 
no3BOAneT nepeaaßaTb m o iu h o c tb  h o hth  b  1,5 pa3a öoAbine no 
CpaBHeHHIO C CepHHHbIM THApOTpaHClJlOpMaTOpOM.

B biB O A ,b i

1. YHHiJiHUHpoBaHHbie rHApoTpaHc^opM aTopbi JIT -470  ÖAaro- 
.  A apn  cooTBeTCTByroiueMy n o a ö o p y  <{>apMbi AonaTOK HacocHoro

P hc. 5. KoHCTpyKUHH yHntJinunpoBaHHoro THApoTpaHCiJiopMaTopa
Jir-470

KOAeca h peaKTopa n pn  o a h o m  h to m  * e  Kpyre UHpKyAHUHH h 
coxpaHeHHH Bcex o c h o b h u x  aeTaAeft MoryT öbiTb HcnoAb30BaHbi 
a a h  paöoTbi c ABHraTeAHMH HM3 MomnocTbio o t  240 a o  520 A.c.

2. FIpHMeHeHHe rHapoTpaHC(})opMaTopoB JTT-470 no3BOAHeT 
HCKAioaHTb MexanH'iecKyio cornacyiom yio nepeaany nepea t h a - 
poTpanccjiopMaTopoM, h t o  oiuyraM o yM eH b iu aeT  Bec h  ra öa p H T b i 
FHapoMexaHHAecKOH KopoÖKH nepeaau, a T aK *e  no3BOAneT ynpo- 
CTHTb ee KOHCTpyKUHIO.

3. BAaroaapH HCKAioneuHio MexaHHuecKoft coraacyioiueH dtpe- 
Aanu h noBuineHHio K.n.A. rHApoTpauccJiopMaTopa, K.n.a. rHapo- 
MexaHHaecKOH tP 3 h c m h c c h h  b o c h o b h q h  paöoaeft 30He MoaceT 
ÖbiTb yBeAHAeH Ha 6— 10%, HTO n03BOAHT OIUyTHMO yA yn n iH T b  TH- 
roBbie h AHHaMnaecKHe KaaecTBa aBTOMOÖHAeft h THraaeft ceMefi- 
CTB3 BeAA3, a TaKKe HX TOnAHBHyiO SKOHOMHAHOCTb.
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O c H O B H b ie  T p e Ö O B Q H M S l K K O M n O H O B K e  fO p O A C K M X  O B T o S y C O B  

ÖOAbLUOM BM eCTM  MOCTM

f l - p  TexH. Hayn B. B. O CEtlH yrO B

MOCKOBCKHH aBTOM06H/1bHO-flOpo>KHblH H H C TM TyT

nPOEKTHPOBAHHK) Aioöoro THna aBTOMOÖHAH aoatkch npeA- 
mecTBOBaTb craTHCTHHecKHH aHajiH3 OTenecTBeHHoro h  3apy- 

öescHoro onbua SKciijiyaTauHH, npoH3BOACTBa h nepcneKTHB pa3- 
BHTHH aHajIOrHHHblX KOHCTpyKIlHH. Ha OCHOB3HHH 3TOTO aH8AH3a 
COCTaBAHIOTCH TeXHHHeCKHe TpeÖOBaHHSI, OTAeabHbie nyHkTbl kOTO- 
pwx HGH36e>KHO npoTHBopenaT Apyr A Pyry-

U ,ejieC 006pa3H bIH  KOMnpOMHCC M e * A y  pa3AHHHbIMH H npOTH- 
BOpeHHBblMH TpeÖOBaHHHMH H COCTaBAHeT OCHOBy XOpOUieft KOH- 
CTpyKIXHH. O aH 3K O  ÄAH ka>KAOrO TH tia aBTOMOÖHAeft HeOÖXOAHMO 
BblÄeAHTb OCHOBHbie TpeÖOBaHHH, n o  KOTOpbIM KOMnpOMHCCHbie 
pem eH H H  h a h  coBepm eH H O  H eÄ onycTH M bi h a h  a o a j k h u  öb iTb  CBe- 
ÄGHbl K MHHHMyMy.

JX jIÜ  ropOÄCKHX aBTOÖyCOB ÖOAbUIOH BMeCTHMOCTH (AAHHOH o t  
9,5 ÄO 12 m ) T3KHMH OCHOBHbIMH TpeÖOBaHHHMH HBAHIOTCH: yAOÖ- 
c t b o ,  6e3onacH O CTb h ö b ic T p o T a  BxO Äa, n p o x o A a  h BbixOÄa n a c c a -  
JKHpOB n p n  OÖCAy>KHBaHHH Öe3 KOHÄyKTOpa, ÖbICTpOTa COOÖmeHHH 
H npnCnOCOÖAHeMOCTb K CyTOHHbIM H3MeHeHHHM HanpHJKeHHOCTH 
nacca>K H ponoTO K a .

B b ic T p o T a  co oö u ien H H  onpeACAHCTCH cpeÄHeft cK o p o cT b io  h h k -  

A H n e cK o ro  ÄßHHieHHH aBTO Ö yca h  BpeM eneM , 3 a T p a iiHBaeM i,iM Ha 
ocTaHOBKH.. n e p B o e  He 3aBHCHT o t  KOMnoHOBKH aBTO Ö yca, a BTO- 
p o e  33BHCHT o t  öb icT p oT b i BxO Äa, n p o x o A a  h B b ixoÄ a  n a c c a a m p o B  
h, CAeAOBaTeAbHO, o t  KOMnoHOBKH aBTO Ö yca.

yÄOÖCTBO, öe3onacH O C Tb h Ö bicT poT a  BXOAa, n p o x o A a  h BbixOÄa 
n acca>K H poB  onpeAeAH iO TCH  h h c a o m  CTyneH eK, b h c o t o h  ypOBHH 
n o A a , poBHOCTbio n o A a , u ih p h h o h  n p o x o A a , H aAm ineM  H aK onn TeA b- 
Hbix n A om aA O K  y  A B ep e ft, n iH pH H ofl, pacnoAO TK eH neM  h h h cao m  

A B ep e ft, pacnoAO>KeHHeM  n a c c  h c h c tc m o h  pa3M eH a A eH er h  o n a a -  
Tbi n p o e 3 A a .

XIAH CpaBHOHHH MOTKHO yK83aTb, HTO ÄAH  MejKAyrOpOAHblX aB­
TOÖyCOB OCHOBHbIMH TpeÖOBaHHHMH HBAHIOTCH: KOM(j)OpTaÖeAb-
HOCTb, Öe30naCH0CTb, eMROCTb ÖaraTKHHKOB H CKOpOCTb COOÖmeHHH.

n o  TpeÖOB3HHHM k nepcneKTHBHbIM KOHCTpyKAHHM ropOACkHX 
aBToöycoB  öoAbmHHCTBa eBponeflcKHx c r p a «  uceAaTeAbHbift yp o - 
BeHb noAa AOAAcen cooTBeTCTBOBaTb 585— 700 m m , a no TpeöoBa- 
HHHM C9B (C oB eTa SKOHOMHHeCkOft B3aHMOnOMOmn COHH3AHCTH- 
HeCkHX CTpaH) —  660 MM. n p H  STOM BCIOÄy npH3H3HO OnTHMaAb- 
noe KOAHHecTBo CTyneHeK — ■ He ÖOAee Aßyx. BbicoTa noAHoiKkH 
p_erA3MeHTHpyeTCH 360— 420 m m , BbicoTa nocAeAyiom H x CTyne­
HeK 300— 400 m m .

n p n  Ä B H raT eA e , pacnoAOJKeHHOM  B nepeAH  h a h  c 3 3 ä h , h  n cn oA b - 
30B3HHH C T aH A ap T H oro  3 a A H ero  M ocT a , yH H (})H iiH poB aH H oro  c  r p y -

(Ti

30BbIM 3BTOMOÖHAeM (pHC. l , ß ) ,  BbICOTa nOAa HaA 33AHHM Me- 
c to m  onpeAeAHeTCH paAHycoM KOAeca r K , b m c o to h  KapTepa rAaß- 
h o h  nepeAann k  h BeAHHHHofl c, BKAioHaiomeft b  ceön AHHaMHne- 
c k h h  x o a  cjKaTHH noAßecKH, AonoAHHTeAbHbift xoA noAßecKH npn 
c>KaTOM h a h  c ö h to m  öytjiepe h  TOAmnHy noAa ( h = r  K + k + c ,  
f k  = f n - } - d ) .

XIah  paccMaTpnBaeMbix- ropoACkHx aBToöycoB npHMeHHioTCH ma- 
Hbi o t  9 ,0 0 — 20  a o  12,00— 20  (T aÖ A . 1 ).

T a ß j i n u a  1

Pa3Mep iuhh
CTaTHMeCKHÖ

paanyc
HapyjKHUft

AHaMeTp UlHpHHa

9 ,00-20 478 1014 250
10,00—20 500 1058 280
11,00-20 507 1082 285

. 12,00-20 529 1125 315

K a n  b h a h o  H3 TaÖAHUbi, cTaTHHecKHH paArtyc KOAeca paBeH 
478— 529 m m . BbicoTa KapTepa k rAaBHoft nepeAann cocTaBAHCT 
•^200— 250 MM. BeAHHHHa C, eCAH yHHTblBaTb B03M05KH0CTb MeCT- 
h o t o  yMeHbmeHHH TOAmHHbi noAa HaA kapTepOM 3aAHero MocTa, 
paBHa -— 100—-170 m m . TaKHM oöpa30M , BbicoTa noAa MoaceT co- 
CTaBAHTb 780— 950 m m . npHMepHO b  TahHx npeA enax ona h b u -  

noAHHeTCH npn Tpex cryneHbKax.

T a ' J j m u  J

M oaeab  a B T O ß yca Pa3M ep uih h
BbicoTa n o j ia ’ Haa'aaaHHM m o c to m

B M M

3HA-158 
AA3-695 
AHA3-677 ;

AA3-696

BioccHHr

CaaHHa BafiHC 
Ä e f lT i i  C a ry p ii 11 
A h<h3mch  j

11,00-20
10,00-20
11,00-20

10,00-20

10,00-20

11,00-20
9,00-20

11,00-20

860
941
890

(660 B x o m io ft  naouiaaKH)
850

(800 b cajiOHe)
820

(620 b n epeaH efl HacTH) 
890 
850 
916

(850 B c a a o i ie )

P h c . 1

B TaÖA. 2 npHBeAeHbi npH M epb i b h c o tm  n oA a  ro p o A C k H x  aB To- 
ö y c o B  n pn  CTaH AapTH bix MOCTax h A B H raT eA H x, p a cn oA oa reH H b ix  
BnepeAH  h ah  c3aAH .

XIaH CHHJKeHHH BbICOTbl n O A a  B A B yX 3 T a> K H b IX  a B T O Ö y C a x  n p n -  

M eH H ioT  c n e i iH a A b H y io  n - o ö p a 3 H y i o  K O H C T p y K iim o  3 a A H e r o  M o c T a  

c  p a 3 A e A e H H o f l  rA a B H o ft  n e p e A a n e f t  h  c  ö o p T O B b iM H  n e p e A a n a M H . 

n p H  3 T 0 M  K a p T e p  KOHHHeCKOft HAH HepBHHHOH n e p e A a H H  C M em eH  

H e n o c p e A C T B e H H o  k  K O A e c y . T o r A a  B b ic o T a  n o n a  h — d + m + b  +  c ,

n
npn 3TOM r K — a + m + d ,  a BeAHHHHa T- e - ceneuHe öaAKii

3 a A H ero  M ocTa  He ch m m ctp h h h o  OTHOCHTeAbHO ueH Tpa  noAyocn  
(p n c . 1 ,6 ) .

npeAnoAOJKHB, h to  MHHHMaAbHoe 3HaneHHe AnaM eTpa noA yocn  
40 m m , TOAmnHa cTeHKH pyKaßa 8 m m  h 3a3op M eacay noA yocb io  
H CTeHkOH pyKaßa 5 MM, nOAyHHM B03MO>KHOe MHHHMaAbHoe 3Ha-
neHHe b  «3 3  m m .

XtopO>KHbIH npOCBeT B T3KHX CAyH3HX 127-4-170 m m . P a 3 M e p  
o t  HH3ineH TOHkH K a p T e p a  a o  u eH Tpa  n o A y o c n  / n »  1604-180 m m , 
a 3iia>ieHHe c ; « 404-95 m m .

CAeAO BaTeAbH O , MHHHMaAbHaH BbICOTa nOAa MOJKeT ÖblTb 
360 m m  n p n  o a h o h  cTyneH H . Ha TakOM yp oB H e  BbinOAHHeTCH HaKO- 
nHTCAbHan n a o m a A K a  h n oA  b n p o x o A e . n o A  CHAeHbHMH n o A  n p a -  
n oAH H M aeTcn  a a h  pa3M em eH H H  B epxH eft nacTH  K a p T e p a , öopT O B bix  
p e A y K T o p o ß  h AOHHtepoHOB paM bi. B TaÖA. 3 npH BeAeH bi A eöcTB H - 
TeAbH bie pa3M epbI n o  HeCkOAbKHM AByX3Ta>KHbIM aBTOÖycaM .

XIah A ß y x 3 T a > K H b ix  a B T o ö y c o B  T a K o e  p e 3 K o e  CHHJKeHHe ypO B H H  

n o n a  o ö y c A O B A H B a e T C H  TAaB H b iM  o ö p a 3 0 M  T p e ö o ß a H H e M  CHHHieHHH 

r a ö a p H T H o f i  b u c o t h .
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T  a 6 ji h n a 3

M oÄ e^b
aB Toöyca

Pa3M ep
U1HH

P a cn o jio -  
>KeHH6 ÄBH- 

ra ie ^ f l

Jl0p0>KHblft
npocßeT
B MM

B u coTa  
nojia  b npo- 
XOAe B MM

B b ico ia  
paMbi 
B MM

10,00-20 C39ÄH 146 355,6 547
PHHOyH . . . 9 ,0 0 -20 B n ep e iw 127 381 788
/ lo^ann  . . . 9,00—20 „ — 406,4 448
ATjianTeH  . . 11,00-20 170 406,4 483
B ioccH H r . . 10,00-20 C38AH nOA 

nOAOM
— 415 —

A a h  o^HOSTaacHUx ropoacKH x aBTOÖycoB c AßyMH cryneiiHMH 
h BbicoToß n oaa  600— 700 mm npHMeHneTCH n-oöpa3H bift 3aanHH 
m oct npa  HeöoabiuoM  cMemeHHH xapTepa  (pn c. l , s ) .  B TaKOM 
ca yn a e  BucoTa n oaa  i h = d + m + k + c .

üopojKHbiH npocßeT aBToöyca npa H3MepeHHH no oceBoä ahhhh 
perjiaMeHTapoBaH b Ahtahh He MeHee 254 m m , no peKOMeHaaunH 
C3B —  He MeHee 250— 270 m m . ripaKTi-nieckH r f «  180-f-290 m m .

Aah HecTaHAapTHbix n-o6pa3Hbix moctob BbicoTa KapTepa bm- 
nojiHaeTca MeHbrne, neM äah eraHaapTHbix ß;=»180-r-230 m m .

HeoöxoAHMo HMeTb b BHAy, hto b 3tom caynae BbicoTa noaa 
33BHCHT o t paanyca KOJieca r K h ot BeannuHbi a  MewoceBoro pac- 
cToaHHH b öopTOBOM peaykTope.

AeftcTBHTeabHO, a = r K —  ( m + d ) . E cah  npn r Ä =500 m m  npn- 
HHTb MHHHMajibHoe 3HaHeHHe a o p o w H o ro  npocßeTa d =  
=  180-e200 m m  h m =  160-^-180 m m , T o ra a  MeacoceBoe paccTOHHHe 
MOJKeT ÖblTb 120— 160 MM, HTO HeAOCTaTOHHO ÄAH napbl U.HJ1HHA- 
pnHecKHx m ecTepeH , ho MOJKeT öbiTb HCKyccTBeHHo yBejinneHo 3a 
CHeT H3KJ10Ha ÖOpTOBblX pe/iyKTOpOB.

AopojKHbift npocßeT b yKaaaHHbix npeaeaax aonyckaeTCH äah 
ropoACKHX aßToöycoB, oanako öbijio öbi aynrne npn tbkom aopo>K- 
hom npocßeTe KapTep peayKTopa h3cthhho cMemaTb c neHTpaab- 
hoh ahhhh b CTopoHy aah yAyHineHHH nonepeHHoro paAHyca npo-
XOAHMOCTH.

Co3AaHHe KapTepa pa3MepoM m=160 mm  TpeöyeT cneuHaabHbix 
KOHCTpyKTHBHblX peiUeHHH (ß H3CTHOCTH, npHMelieHHa THnOHAHOÜ 
nepeAann).

ü p n  pacnoaojKeHHH ropH30HTaabHoro ABHraTean noA  noaoM  b 
n p ea ea a x  KoaecHoft öa3bi (pn c. 2, a) BbicoTa noaa  onp eaeaaeTca  
BeaHHHHOH AopoJKHoro npocßeTa noA  ABHraTeaeM q, raöapHTHoft 
BbicoTOH ABHraTeaa t, npocßeTOM M e w a y  AßHraTeaeM h noaoM  s 
h toa lu h h o h  n oaa  e, t .  e. h  =  q + t + s + e .  A o p o jk h h h  npocßeT n oa  
AßHraTeaeM  180— 300 m m . F Io AaHHbiM HAM H, oh  A o a * e H  
öbiTb He MeHee 275 m m .

<»j f   T“ V

■ r r  i .
i

I
a/

i

. . i . .7... ...._ .j
J ......* «0 t■■■ " t  -  t

d _ j j
Ci-

ö)

P hc. 2

Aah coßp eM eH H b ix  rop H 30 H Taab H b ix  A B H raT ea e fi npH3HaHa onTH- 
M aabH oft ra ö a p H T H a a  Bb icoT a  <=520-^540 m m .

3a3op  M e * A y  ABHraTeaeM h noaoM  HeoöxoaHM  äah pa3Meme- 
hhh chaobhx saeMeHTOB n oaa , ajib h30ahhhh noaa  ot ÄBHraTeaa 
h aan  cboöoahoh BeHTHAHUHH npocTpaHCTBa Mencay noaoM  h ABH­
raTeaeM , s=40-r-75 MM.

Toam H H a n oaa  e oöycaoBAHBaeTCH HeoöxoAHM ocTbio yn a o ra e - 
hhh aiokob Haa AßHraTeaeM h cocTaßaneT ~ 2 5 — 40 m m .

n p H  Ha3BaHHbix Bbiuie BeaHHHHax BbicoTa noaa  h  MoateT öbiTb 
765— 955 m m . FIpaKTHHecKH BbicoTa noaa  ropoacKH x aßToöycoB  c 
AßHraTeaeM , pacn oao*eH H biM  n oa  noaoM  b öa3e, cocTaBaneT 
790— 1170 m m  h TpeöyeT  Tpex CTyneHek.

n o  TpeöoBaHHio C3B BbicoTa noaa aBToöyca He aoa>KHa npe- 
BbimaTb 820 mm c AßHraTeaeM, pacnoAoaceHHbiM noa noaoM, ynn- 
TbiBaa MHHHMaabHbie 3HaneHHH 3a3opa h toaiahhu noaa npn ao- 
Pohchom npocßeTe 270 mm, sto TpeöoßaHHe MoaceT öbiTb Bbinoa- 
HeHO ToabKO b tom cayHae, ecan BbicoTa ABHraTeaa cHHweHa ao 
485 mm.

Aah BbinoaHeHHH TpeöoBaHHH poBHoro noaa npn BbicoTe ero b 
npeaeaax Aßyx CTyneHeK ropH30HTaabHuft AßHraTeab, pacnoao- 
a<eHHbift noa noaoM, CMemaiOT bo3mo>kho öaHwe k ÖopTy 
(pnc. 2, 6) c t3khm pac'ieTOM, HTOÖbi npoTHBonoaojKHan nacTb no­
aa Moraa öbiTb CHHareHa Ha BeannnHy f =  180-^220 mm. BbicoTa 
noaa b stom caynae h =  ( q + t + s  +  e ) — f . EcTecTBeHHO, hto Toraa
33ÄHHH MOCT He AOAJKeH AHMHTHpOBaTb CHH>KeHHH BblCOTU n o a a , 
T. e. a oa a ceH  BbinoaHHTbCH E I-o ö p a 3 H o ro  TH na.

Ha p n c . 3 npH BeaeH  npnM ep  n oaoÖ H o ft KOMnoHOBKH a B T o ö y c a  
H TaabnHCKofl (JjnpMbi J lauH H a (M O A eab  718). K a n  b h a h o  H3 p n cyH - 
Ka, <})HpMe y a a a o c b  n pn  a o p o jk h o m  n p o c ß e T e  225 m m  h  B b icoTe 
A B H raT ea a  520 mm  ycTaHOBHTb yp oß eH b  n o a a , p a c n o a o a ie H H b iö  Haa 
A ß H raT eaeM , Ha B b icoTe 870 mm  h  cHH3HTb B b icoT y  n o a a  Ha BceM 
npoTaaceH H H  c a a o H a  a o  670 m m . O n p M a  $ H a T  b a B T o ö y c e  a H a a o - 
rHHHoii KOHCTpyKUHH (M O A eab  415) ycTaH O B H aa yp o ß eH b  n o a a , 
pacnoao>KeH H biH  H a a  A B H raT eaeM , Ha B b icoTe 920 m m , a n o a a  b 
c a a o H e  —  Ha 720 m m  npn a o p o jk h o m  n p o c ß e T e  230 m m .

C a e B o fl c T o p o H t j n o a  n oaH H T Ha 200 m m  H a a  A B H raT eaeM  h 3a- 
HHT ABOHHbIMH CHAeHbHMH y  SBTOÖyCa M OAeaH 718 HAH npOAOAb- 
HblMH CHAeHbHMH —  y  MOACAH 415.

n p n  A ß H ra T ea e , pacn oao/K eiiH O M  B n ep e an , C 3aan  h noa n oa o M  
b ö a 3 e  n pn  CMemeHHH b C T opoH y m ohcho o cym ecT B H T b  KOMnoHOB- 
K y  r o p o a c K o r o  a B T o ö y c a  c  p ob h w m  n oa o M  Ha yp oB H e  A ß y x  CTyne- 
HeK (600— 700 m m ) ,  h o  T o a b K o  n pn  » a j i m m  f l - o ö p a 3 H o r o  3aaH e- 
ro  MOCTa.

H h 3 k h h  ypoBeHb noaa h ero poBHOCTb MoryT a aTb noao5KHTeab- 
Hbie p63yAbTaTbi ToabKo b coneTaHHH c paiiHOHaabHoft naaHHpoB- 
k o h  nacca>KHpcKoro noMemeHnn aBToöyca.

C y m e c T B y e T  ö o a b m o e  p a3H O oöp a3 H e n aaH n poB O K  n ac c a w n p c K O - 
r o  noM em eH H H  coßp eM eH H b ix  ro p o a c K H x  aBTO Ö ycoB . n o c a e a H H e  
M o ry T  öb iTb  KaaccH(|)HUHpoBaHbi: n o  n n c a y  ABepeft —  Ha o a h o ,  
A ß y x -  h T p exA B ep H b ie ; n o  n n c a y  p h a o b  c h ä c h h h  —  Ha n eT b ip ex -, 
T p e x - , A B y xp n a H b ie  h  CM euiaHHoft naaH H poBK H ; n o  pa3Mem.eHHK) 
b x o a h o h  A B ep n  h H anpaBaeH H K» noTO Ka nacca>KH poB  b a B T o ö y c e  
(pHC. 4 ).

B H eKO Topb ix  C T paH ax  (H anp H M ep , b H T a a n H ) 3aKO H oaaTeabH O  
ycTaHOBaeHO, h to  b x o a h o h  H B aneTcn  3aA H an  a s e p b  (p n c . 4, a ,  6 ) .  

y  a ß T o ö y c o B  ä a h h o h  12 m  n p n  o ö c a y *H B a H H H  c  K O H ayK TopoM  
B xoAH an  a s e p b  o ö h h h o  p acn oao> K eH a  C3aan  n pn  ö o a b u io ß  H aKo- 
n H Teabn oft n a o m a a K e .

B aB T oöycax  öe3 KonayKTOpa c  neab io BOBaeneHnn BoaHTean b 
c(J)epy oöcay>KHBaHHn naccaw npoB  (pa3MeH aeHer, npoaa>Ka öh - 
aeTOB, cnpaBKH) BXOAHan a sep b  p a c n o a o *e H a  Bnepean 
(pnc. 4 ,e — d ).

T p e xA B e p H a n  naaH H poB K a a a n  a ß T o ö y c o B  ä a h h o h  11— 12 m , 
n pn  HaaHHHH H aK onH TeabH bix  n a o m a a o K  y  K a a tao H  A s e p n , no3BO- 
a n e T  3HanHTeabHO SKOHOMHTb BpeMH Ha ocTaH O B kax . E IpeH M ym e- 
c tb 3  T aK o ft naaH H poBKH  b noaHOH M ep e M o ry T  öb iTb  peaaH 30BaH bi 
n pn  pa3pem eH H H  B x o a a  h B b ix o a a  b a io ö y K ) a s e p b ,  n o  cxeM e, npn- 
HHTOH B M eT po  (pHC. 4, ß) .

npn Tpex- h ÄßyxpHAHOH naaHnpoBkax CHaeHnfl HakonnTeabHbie 
naom aaKH  HenocpeacTBeHHo npHMbiKaioT k  n aom aan  rnnpoKoro 
n p oxoa a  h nosTOMy BbinoaHHioTCH MeHbUinx pa3MepoB.

npn BbicoKOM ypoßue noaa, b caynae pacnoaojKeHHH -ABHraTe- 
an Bnepean h ah  noa noaoM b ö a 3 e . a a h  yckopeHHH Bxoaa nacca-

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



30 ÄBTOMOÖHJlbHan npOMblUJJieHHOCTb .Ns 3. 1966 r.

JKHpoB y  b xoah oh  3aA H efi A ß e p n  y c T p a H B a e rc n  ß oA b in a n  H a xo n n - 
TeA b H aa  n jiom aA 'K a  Ha yp oB H e  A B y x  cT yn eH eK  h a a ie M  n p o x o A  
caAO H  n ep e3  CTyneH bK y, C T yn eH bK y c  n aH A ycoM  hjih n p o c T o  no 
n a H A y c y . Tax, y  a B T o ß y c a  BioccHHr T - l l  B b icoT a  H axon H TeA bH o ii 
n jiom aA K H  580 m m , a  B b icoT a  n o jia  b c a jio H e  925 m m . Pa3HOCTb 
yp oB H eft (345 m m )  n peoAO AeB aeTC H  n a c c a jx n p a M H  ie p e 3  n o p o r  h 
n aH A yc .

a)

ä)

i )

t )

» )

* )

n p n  ABHraTeJie, pacnoAOJxeHHOM c3aAH, craHAapTHOM 3aAHeM 
MOCTe h nepeAHeii b x oah oh  AßepH ypoBeHb no jia  cajiOHa b nepeA- 
Hefl nacTH aBToßyca a o  3aAHero MOCTa cocTaBJiaeT 600— 620 m m ,

a .H a A  3 a a h  hm m octom  h AaJiee a o  800— 820 m m . T lp n  stom  bh - 
X0AH3H Aßepb p a cn o jia ra eT ca  b ßa3e nepeA 3aAHeft ocbio. Ha npn- 
nOAHHTOft 3aAHeft HJiomaAH CHAeHbH pacnoAaraiOTCH b neTbipe pa- 
Aa. T y A a  npoxoAH T naccaHcnpbi, eAyiAHe Ha ßojib iiiHe paccTOHHHH.

B oßeH x paccMOTpeHHHx cxeM ax H a jim n e  n op ora  hjih naHAyca 
C03AaeT HeyAoßcTBa h onacHOCTb TpaBMHpOBaHHH ajih naccaJKH- 
poß. n p n  n ep exoA e  c HaxonHTeAbHoii nAoinaAXH b cajioH  3Ta onac- 
HOCTb ßoAbiue, TaK Kak b nacbi nnk npH nepeHanoAHeHHH aBToßy­
ca  nacca>xHp M O *eT  ßbiTb npn>xaT k n op o ry . O o H T b  Ha naHAyce 
HeyAoßHO h onacHO.

n PH nepeAHeft bxoahoh  Aßepn npeoAOJieHHe 3aAHero nopora Me- 
Hee onacHO, nocxoAbxy b stoh  30He h 3thck bxo ah iah x  nacca>KH- 
pOB 3H3HHTeAbHO ocAaßeBaeT.

O ß e cxeMbi He M oryT ßbiTb npH3HaHu onTHMaAbHbiMH, OAHaxo 
KaK BHHyJKAeHHbie OHH AOBOAbHO UIHpOKO npHMeHHIOTCH. lio3TO - 
My coxpaH neTca  TpeßoBaHHe poBHoro no jia  Ha BceM npoTHixeHHH 
n a cc a *H p c K o ro  noMemeHHH, npn BbicoTe Ha ypoBHe AByx cTyne- 
Hex. KoHCTpyKTopckHe nOHCKH npOAOAJKaiOTCH.

Tan, HTaAbHHChHe 4>«pmm 4>naT h JlaHHHa, xax yace ynoMHHa- 
AOCb (pnc. 3 ), peuiHAH 3Ty 3aAany 3a c ieT  cMemeHHH ABHraTeAH, 
pacnoAOJKeHHoro noA noAOM, k AeBOMy ßopTy. OpaHuy3CKHe <}>Hp- 
Mbi BepAHe h CaBneM, pacnoAOXHB ropH30HTaAbHbifl ABHraTeAb 
nOA CHAeHbeM BOAHTeAH (3HaHHTeAbHO nOAHHTOM) H npHMeHHB 
n-oßpa3Hblft 33AHHH MOCT, OCymeCTBHAH OnTHM3AbHyK) nAaHHpOB- 
Ky aBToßyca c AaepbMH, pacnoAO>xeHHbiMH Ha cßecax, npn pobhom 
noAe bhcotoh  600— G20 m m . $paHiiy3CKaH (jrapMa BepxHefi co3Aa- 
Aa aHaAorHHHuft oßpa3en aBToßyca c t3khmh xe napaMeTpaMW, 
npHMeHHB He3aBHCHMyio noAsecxy 38ahhx KOAec. B 3tom CAyaae 
BbicoTa noAa onpeAeAHeTcn pa3MepaMH AopoJXHoro npocßeTa, bh- 
coto iI KapTepa rAaBHofi nepeAann, HenoABHJXHo 3akpenAenHoro Ha 
0CH0B3HHH Ky30Ba, H TOAIAHHOii nOAa.
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JlbBOBCXHÖ aBTOßyCHblH 38BOA C03A8A OnTHM3AbHyiO nA3HH- 
poBKy aBToßyca c V-oßpa3HbiM ABHraTeAeM, pacnoAOixeHHbiM npo- 
AOAbHO C3aAH. n p H  H3AHHHH FI-06pa3H0r0 3aAHeTO MOCTa, aHaAO- 
ranH oro 4>PBHuy3CKHM oßpa3uaM , BbicoTa n oa a  b t o t o  aBToßyca 
MoaceT ßbiTb BbinoAHeHa b npeA eA ax AByx CTyneHeK.

He p accM aT p H B an  n oA poßH O  A P y r n e  n p eH M ym ecT B a  h HeAOCTaT- 
KH pa3AHHHbIX CXeM paCnOAOJKCHHH ABH raTeAH , C A eA yeT  OTMeTHTb, 
HTO AJIH H30AHUHH naCCajKHpCKOTO nOMeiAeHHH OT nOnaAaHHH Bbl- 
n yck H b ix  ra30B , u iyM a  h B iißpauH H , a T a x ix e  a j ih  A yH iu e fi AOCTyn- 
h o c th  n pn  T ex ym eM  oßcA yjK H B aiiH H  h peM OHTe H a n ß o A e e  n pneM - 
A eM o  pacnoAOJKeHHe ABH raTeAH  C33äh.

PaCCMOTpHM n p eH M ym ecT B a  pa3AHHHbIX nA3H H p0B0K CHAeHHÜ. 
H eT b ip exp H A H an  nAaH H poBK a CHAeHHH n pn  x a jx y iA e i ic H  A yn m eft 
KOM ^iopTaßeAbHOCTH c o 3 A a e T  H eyA oß cT B a  h 3 aM eA A n eT  n p o x o A  
nacca>KH poB . n p n  raß ap H T H o ft uiHpHHe a B T o ß y c a  2500 m m  u inpH H a 
n p o x o A a  Mo>KeT ßbiTb 450— 600 m m  Ha yp oB H e n o A y u ie K  CHAeHHH. 
n p H  A B y x  n a c c a jK H p a x , c t o h ia h x  A P y r  k  A P y r y  cnH H oft, n p o x o A  
C A eA y rom n x  nacca>K H poB  x p a ftH e  3 aTpyA H eH . B M ecTH M ocTb  a B T o ­
ß y c a  MaAO n p n c n o c o ß A e H a  k  cyTOHHbiM H3MeHeHHHM n acca>K n p o- 
n oTO ka Ha a h h h h .

T p e x -  h A syx p H A H b ie  nAaH npoBKH  CHAeHHH 3a cn eT  yM eHbiueHHH 
HHCA3 MeCT AJIH CHAeHHH yBeAHHHBaiOT n A O m aA b  ÄAH CTOHIAHX 
nacca>KH poB , noß b im aH  BM ecTH M ocTb a B T o ß yc a , h co3A a iO T  ycAO - 
BHH AJIH npnenOCOßAeHHH K H3MeHeHHHM HanpHJXeHHOCTH n a c c a -  
H cnponoTO Ka. B o A b u ia n  uiHpHHa n p o x o A a  ( o t  860 a o  1000 m m  

h ß O A ee ) C 03AaeT y A a ß c T B a  a j ih  c to h h h h  h  ß b ic T p o ro  n p o x o A a  
n accaacH poB .

B h a o  ßbi HenpaBHAbHO p erA aM eH T H p oß aT b  co oT H om eH H e h h c a b  
c h a h ia h x  h  c t o h ia h x  n acca jK H p oB . 3 t o  cooT H om eH H e a o a ik h o  
ßbiTb pa3AHHHbIM AJIH pa3HbIX TOpOAOB H A a iK e  M apiU pyTO B , B 3a- 
BHCHMOCTH OT CpeAHeCyTOHHOTO IianOAHeHHH H 3arp y3K H  a B T o ß yca  
b  nacb i nHK. T eM  ß oA ee , h t o  o h o  A e ra o  o cy iA ecT B H M o b  rapaa<H b ix  
yCAOBHHX n yT eM  BBeAeHHH n o  HeoßxOAHMOCTH CMeiüaHHOH nA3HH- 
pOBKH.

U iH pH H a A B ep e ii HM eeT ß o A b in o e  3HaneHHe a j ih  yckop eH H H  b x o -  
A a  h B b ixoA a  naccaJK np oB . O A H H apH bie  (A B y x c T B o p H a ra e ) AßepH  
H3TOTOBAHIOT IHHpHHOH B CB eTy 5 3 5 — 8 0 0  M M , ABOHHbie (H eTb ipeX - 
C TB opnaTb ie ) ■—  ih h p h h oh  9 0 0 — 1400 m m  h ß oA ee . X 1bohh3h  A ß ep b  
AOAiKHa oßecneH H Tb n p o x o A  A ß y x  noTOkOB nacca>K H poB  b OAHy 
C T op oH y h a h  b o ß e . I I In p o k a H  b x o a h 3 h  nepeAH H H  A ß e p b  no3BO- 
AH eT nacca>KH paM , H y jK Aa io iA H M cn  b y c A y r a x  b o a h t c a h ,  n p o x o -  
AHTb n o  n p a ß o ft  c r o p o H e , a h m cio iahm  ßHAeTbi —  n o  A eß o fl.

B 33BHCHMOCTH OT nA3HHpOBKH H CXeMbl ABHJKeHHH naCCa>KHpOB 
b coB peM eH H bix  a B T o ß y c a x  npHMeHHiOT k a K  OAHHapHbie, T a x  h 
ABOHHbie AßepH . O nTHM aAbHO npHM eHeHHe a b o A h u x  (n eT b ip e x - 
C T B opnaTb ix ) A B ep e ii, p a c n o A O *e H H b ix  Ha n epeA H eM  h 33AHeM  CBe- 
c a x , a  a j ih  a B T oß ycoB  a j ih h o h  11 h 12 m  em,e T p eT b e ft T a x o ft  >xe 
A ßepH , p a cn oA O *eH H O H  b ß a3 e.

O praH H 3auH H  ß e3yßbiTO H H oro h  y A o ß H o ro  a j ih  n acca>xH poB  oß- 
C A y »H B aH H H  ße3 x o H A y x T o p a  T p e ß y e T  T m a T e A b n o ro  H3yHeHHH, 
BHeApeHHH cneA H aAbH bix  pa3M eH H bix h  x a c c o B b ix  ann apaTO B  h  pa- 
A H O H aAbH oro h x  pa3M eiAeHHH b  a B T o ß yce .

B b iB O A U

1. T p eß oB a H H e co3AaHHH p o b h o t o  n oA a  Ha BceM  n p oT H *eH H H  
n acca > K H p ck o ro  noM eiAeHHH n p n  B b icoT e Ha yp oB H e  A B y x  cT y n e -
Hex HBAHeTCH OnTHMaAbHbIM H OCyiAeCTBHMblM.

2. y x a 3 a H H o e  TpeßoB aH H e M o * e T  ßbiTb o cym ecT B H M o: n p n  p a c -  
noAOJxeHHH ABH raTeAH  B nepeAH , c3aAH  h  n o A  noAOM  b  ß a3 e  npH 
CMeiAeHHH x  ß o p T y , a  T a x ac e  n p n  ycTaH O B xe TO Abko F I-o ß p a 3 H o ro  
3 a A H ero  MOCTa h a h  n p n  A P y r n x  aH aAornH H bix  xoH C TpyxTH B H bix 
pem eH H H x.

3. B b lß o p  CXeMbl nA3HHpOBXH CHAeHHH H COOTHOUieHHH HHCA3 
M ecT a a h  c h a h ia h x  h a a h  c t o h ia h x  nacca>XH poB  A O A *e H  o n p e A e -  
AHTbCH cyTOHHbiMH H3MeHeHHHMH HanpHJxeHHöcTH n a c c a * H p o n o -  
T o x a  Ha M a p m p y T a x  h 3 a rp y 3 X o ii a B T o ß yco B  b nacb i n n x . K o h -  
CTpyxAHH a B T o ß yc a  a o a jx h 3  A o n y c x a T b  yM eH bineH H e h a h  yBe.nH- 
weHHe iH C A a  CHAeHHH h h x  p accT aH O B xy  b ycAOBHHx ra p a > x a .

4. M eT b ipexpH A H an  n A an n p oB K a  CHAeHHH a B T o ß y c a  n pneM A eM a 
a a h  s x cn p eccH b ix  h  n p n ro p o A H b ix  M apm pyTO B .

5. O nTHM aAbHbIM  HBAHeTCH npHM eHeHHe ABOHHblX AlHpOXHX 
A B ep e ii h  p a cn oA O J x em ie  h x  Ha CB ecax. 3 t o  A o n y c x a e T  A K iß y io  
c x e M y  n p o x o A a  nacca>XH poB . /I,ah a B T oß ycoB  ä a h h o h  11— 12 m  

xe.narejrbHO HMeTb T p n  A ß ep n .
6. A H aAH 3 xoM noHOBKH a B T o ß yc a  c A P y rH x  no3HAHÜ: p a c n p e A e -  

AeHHe B eca  n o  o c h m  h  Bb ißop p a 3 M ep a  a ih h ; Bb ißop p a3 M ep oB  x o -  
A ecH o ii ßa3bi, n e p e A H e ro  h  3 a A H ero  CBecoB; AOCTynHOCTb k  a b h - 
raT eA K ) h  a rp e ra T a M  in a c c n  a j ih  T e x y m e r o  oßcAyiXH BaH H H  h  p e -
NiOHTa; XONHpOpTaße.lbHOCTb H AP- AOAHCHbl AOAHHHHTbCH BblHOA- 
HeHHIO OCHOBHblX, paCCMOTpeHHblX BblAie, TpeßOBaHHH.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



JA 3, 1966 r. ÄBTOMOÖHJlbHaH npOMkimjieHHocTfa 31

o z i . t k ö i . f ö ’.o * — ö ö a

X p O M O M a p r a H L ^ O B O H M K e A e B O S I  C T a A b  C  0 3 0 T 0 M  f l A S I  B b i n y C K H b l X  

K A a n a H O B  A B H r a T e A e M  B H y T p e H H e r o  c r o p a H M B

K. A. BEPHEP, B. M. flOPOHHH, A. cP. BYEHOB, n. 3. CbIPKHH, H. M. JIETMtPOPfl

HAMH, 3 a B o n  « 3 / ie K T p o f le T a n b » ,  r o p b K O B C K H H  a B T 0 3 a B O f l

C T A J Ib  a jih  Bb inycK H bix  KAanaHOB A O A K H a  o Ö A aA aT b  AOCTaTon- 
h o h  npoHHOCTbio n p n  KOM HaTHofi n p a ö o r a x  T e M n e p a T y p a x , 

BbICOKHM COnpOTHBJieHHeM npOTHB K0pp03HH npO AyKTaM H  CTOpaHHH 
Ton jiH B a  h coxp aH H T b  cta6njft>HOCTb p a 3 M ep oß  KJianaHa KaK b n p o -  
u e c c e  A J iH TejibH oro  U H w im e c K o r o  H a rp eB a , TaK  n o x a h tk a c h h h  
e r o ,  t .  e. oTcyT C TB iieM  (J)a30Bbix n peB p am eH H ft b CTaAH.

YB eA H neH H e m o ih h o c th  coßp eM eH H b ix  aBTOM oÖHAbHbix ÄBH raTe- 
Jiefl H HCn0JIb30BaHHe BbICOKOOKTaHOBblX 3THJIHpOBaHHbIX 6eH3HHOB 
n p n B e jio  k  3H anH TejibH O M y noBbiineHHK) T e M n e p a T y p u  n a rpeccH B - 
HOCTH BbinyCKHblX r330B . B CBH3H C 3THM yCAOBHH paÖOTbl B b in y­
CKHblX KJianaHOB C Tajm  em e 6 o j ie e  THJKejibiMH h CHH3HJiacb h x  
H O J iroB eraocT b  [1],

T e M n e p a T y p a  Bb inycK H bix  KJianaHOB coßp eM eH H b ix  aBTOMoÖHAb- 
Hbix H B H raTe jie ft co cTaB J in eT  750— 900° h 3 3 b h c h t  o t  KOHCTpyKmiH 
A B H raT eA e ft h KJianaHOB, a T a K * e  o t  n p iw eH H eM b ix  M a T ep n a jio B  h 
yc jioB H H  3 K cn jiy aT ap H H  [2 — 4],

ripHMeHHBUJHeCH ÄO HaCTOHIH.erO BpeMeHH CT3AH ÄJIH H3TOTOB- 
neHHH KJianaHOB H M eioT cy m ecT B eH H u e  HeAOCTaTKH. 3 aK aA H B a io - 
m n ecH  CTajiH  4X 9C 2, 4X1Ö C2M , (3 H 1 0 7 ) h  3 H 9 9 2  n pn  T eM n ep a ­
T y p a x  Bb im e 750° o Ö A a A a ioT  h h 3k o h  n p on H ocT b io  h HeAOCTaTonHO 
yCTOHHHBbl npoTH B K0pp03H H  [3, 5, 6], H eK O TO pb ie H3 yKa3aHHbIX 
CTajie ft, H anpH M ep CTajib  3H 9 9 2 , H cnojib3yioTC H  a jih  H3roTOBJieHHH 
B b inycKH bix KJianaHOB Ä BH raTeAH  3 H J I-1 30  TOAbKo n p n  ycAOBHH 
npHMeHeHHH H a T p n eB o ro  oxA a iK A eH H H  h  HanAaBKH p a ö o n e ft  n o- 
BepxHOCTH TapeA K H  jK ap ocT o iiK H M  cnAaBOM  [7], 3 t h  ycoB epm eH C T- 
B0B3HHH c n oc oö cT B y iO T  noHHJKeHiiio T e M n e p a T y p u  KAanaHOB, n o- 
Bbim eHHio k o p p o 3h o h h o h  c t o h k o c t h  p a ö o n e ft  noßepxHOCTH h  yß e -  
AHHeHHIO epO K a HX CAyJKÖbl.

A ycTeH H TH O -M apTeH CH TH an  CTaAb 3 H 7 2  h aycTeH H TH o-tfieppH T- 
Han CTaAb 3F I48  n p n  T e M n e p a T y p a x  ä o  800° A oc ra T on H O  ycToftn H - 
bu  npoTH B  K oppo3H H  h o Ö A a A a ioT  yAOBAeTBopHTeAbHbiM H Mexa- 
HHHeCKHMH CBOHCTB3MH. O äH 3K O  OnblT 3KCnAy3TaUHH A B H raT eA eft, 
ycT a H aB A H B a eM u x  Ha 3 b to m o 6 h a h x  TophK O BC K oro aB T03aB 0A a, 
n oK a 3 a A , h t o  TapeA K H  KAanaHOB, H3roTOBAeHHbix H3 CTaAeft 3 H 7 2  
h 31148, HeÄOCTaTOHHo H a A ea tH u  b p a ö o T e . ü o c A e  H e ö o A b in o ro  
n p o ö e r a  ( ä o  25 000 k m )  TapeAK H  KAanaHOB AetfJopMHpyiOTCH h 
K AanaH bi T ep m o T  TenAOBOft 3 a3 op .

n p O B eÄ e ilH b le  H A M H  H PopbKOBCKHM aBT033BOÄOM HCCAeAO­
BaHHH noK a3aA H , h to  H3MeHeHHe (n o T e p n ) T e n j » B o r o  3 a 3 o p a  h Ha- 
p ym eH H e  h a o t h o c t h  n ocaA K H  y  KAanaHOB, H 3roTO B AeH H ux H3 CTa- 
a h  31148, n p o n c x o Ä H T  acAeACTBH e n o T e p n  CTaAbio npoH H oeTH  npn  
T e M n e p a T y p a x  780— 880°, a T a x a re  n acTH H H oro npeBpam eH H H  
aycT eH H T a  b M apTeHCHT n p n  70°, c o n p o B o a c A a e M o ro  pe3KHM yße- 
AHHeHHeM oö-beM a. A H a n o rn n H o e  n p eB p a m eH n e  ( y - > ~ a )  n p o n c x o -  
A h t  c o  C TaAbio  3 H 7 2  n p n  T e M n e p a T y p e  ~ 1 4 0 ° .

H 3  C K a3aH H oro C A eA yeT , h t o  a a h  oöecnen eH H H  H opM aAbH oft h 
ÄAH TeAbHOH paÖOTbl BbinyCKHblX KAanaHOB aBTOMOÖHAbHblX ÄBH- 
ra T e .ie ft  n p n  T e M n e p a T y p a x  Bb im e 800° H eo öx o A H M o  H3roTOBAHTb 
K A anaH bi H3 C TaAefi a y c reH H T H o ro  K A a cca , t . e. H3 CTaAeft, k o t o - 
p u e  He H M eioT t jja 3 0 B u x  H3MeHeHHft, B b i3U B aiom H x yBeAHneHHe 
o ß ie M a  b  n p o n e c c e  UHKAHHecKHx narpeB O B  a o  p a ö o n n x  T eM n ep a ­
T y p  h a h  o x a 3>k ä c h h h  a o  KOM HaTHofi T e M n e p a T y p u .

A ycT eH H T H a n  K AanaH H an  CTaAb 3 H 6 9  n A o x o  ycToftn H B a  npoTH B 
K oppo3H H  b n p o A y K T a x  cropaH H H  sTH A H poß aH H oro  6eH3HHa [6], 
n oaTO M y ee HeAb3H peKOM eHAOBaTb ä a h  rn n p oK o ro  ncnoAb30B3HHH 
B aBTOMOÖHAbHOft npOMblUIAeHHOCTH Öe3 npHMeHeHHH HanAaBKH 
H cä p ocT o ftK o ro  c n A a ß a  Ha p a ö o n y io  noßepxH O CTb TapeAK H  K A a ­
naHOB.

Bo3MO>KHOCTb C03AaHHH CTaAeft ayCTeHHTHOTO KAacca, B ÖOAb- 
ineft CTeneHH OTBenaiomHx TpeöoBaHHHM, npeA^HBAneMuM k  CTa- 
ahm  a a h  KAanaHOB, paöoTaiom H x npn TeM nepaTypax Bbime 800°, 
KpaftHe orpaHHneHa öe3 HcnoAb30BaHHH öoA bm oro  KOAHnecTBa Ae- 
tfjHUHTHoro HHKeAH, T a «  KaK, KpoMe HHKeAH, TOAbKo yrAepoA , Map- 
raHen, a30T h MeAb h b a h io tc h  aycTeHHTOo6pa3yiomHMH SAeMeH- 
TaMH. O ä h 3 k o  noAyneHHe HeoöxoAHMbix <JjH3Hxo-MexaHHnecKHx h 
TexHOAornnecKHx c b o ö c tb ,  a TaK>Ke ycToftnHBoft aycTeHHTHoft 
CTpyKTypbl B CT3AHX, COÄepJKaiUHX ÖOAbmoe KOAHHeCTBO xpoM a 
(18— 2 3 % ),  B03M0JKH0 TOAbKO npH KOMnAeKCHOM AerHpOB3HHH 
CTaAH yrAepoAOM , MapraHneM, a30TOM i i  HeöoAbuiHM KOAHnecT- 
BOM HHKeAH (3 — 5 % ) .

HCCAeAOBaHHH, npoB eA en iiu e HAMH, TopbKOBCKHM aBT033B0- 
AOM H 33BOAOM «SAeKTpOCTaAb», nOKa3aAH, HTO ÄAH BbinyCKHblX 
KAanaHOB ABHraTeAeft BHyTpeHHero cropaHHH MoateT öu Tb  peKO- 
MeHAOBaHa aycTeHHTHan AernpoBaHHan skohom ho xpOMOMapraH- 
UOBOHHKeAeBaH CTaAb 5X20H4Ar9 (3n303) c  AOÖaBKuft a30Ta. 
XHMHnecKHft cocTaß SToft CTaAH CAeAViomHÜ: 0,5— 0,6% C; 8— 10% 
Mn; 19—24% Cr; 3,5—4^5% Ni; 0,6—11,0% Mo; 0,3—0j5% N; 
ne ÖOAee 0,7% Si, He ÖOAee 0,10% P h He ÖOAee 0,03% S.

Ä A H  OKOHHaTeAbHOrO CyjKAeHHH O npaKTHHeCKOft UeHHOCTH C T a ­
AH hoboh M apRH ö u a h  HCCAeAOBaHbi ee M e x a H H ie c K iie  h K o p p o -  
SHOHHue CBoftcTBa n p n  b u cok h x  T e M n e p a T y p a x , o n p e A e n e H a  ee 
TeXHO AOTIIHHOCTb npH H3rOTOBAeHHII 3HaHHTeAbHOft napTH H  BU- 
n ycK H u x  KAanaHOB b ycAOBHHx M a c c o B o ro  npoH3BOACTBa Topb- 
KOBCKoro aBT03aBO Aa, a T a K * e  npoB eA eH b i cTeHAOBbie h S K cn A ya - 
TaiiHOHHbie HcnbiTaHHH A B H raT eA e ft  TA3 c  B u n ycK H u M H  K A a n a H a -  

MH, H3TOTOBAeHHbIMH H3 3T0Ü CT3AH.
C T a A b  3n303 BbinAaBAneTCH b ä h th to h h u x  A y ro B b ix  S AeK Tpo- 

n en a x . M e T a A A  pa3AH Bai0T b ca h tk ii n o  500 kz. H a A n r a e  b c tb a h  
8— 10% Mn c n o c o ö c T B y e T  ö oA b iu e ft  ycBOHCMOCTH a 3 0 T a ' CTaAbio 
ii o öecn en H B a eT  n oA yn eH H e nAO T H oro  CAHTKa c  x o p o m e ft  n o ß e p x -  
HOCTbKJ. K o B K y  H npO K aTK y CTaAH HaHHHaiOT npH  1160° H 3 aK aH -  
HHBaioT n pn  900°. H ccA eA O B aH H e 3H anH TeAbH oro KOAHnecTBa n p o -  
M bim AeHHbix nAaBOK (50) noK a3aA O , h to  TexH O AO rH necK an  n A a c - 
THHHOCTb CTaAH 3H303 n pn  KOBKe h n p on a T K e  B noAH e yAOBAeTBO- 
pHTeAbH an. B u x o a  ro A H o ro  n p o x a T a  b n p o K a ra o M  uexe cocT a B - 
AHeT b cpeAH eM  95%, B cop tobom  n p o n a T e  A n aM eT p oM  50— 25 mm 
M eTaAA  HM eeT yA O B AeTB opH TeA bH y io  M a K p o cT p yK T yp y .

C T a A b  3n303 ynpoAH neTCH  b n p o u e c c e  TepM H H ecKoft o ö p a ö o T -  
kh —  3aKaAKH Ha TB epAbift p a cT B op  h n o c A e A y io m e ro  CTapeHHH. 
3 a K a A K a  Ha T B ep A u ft p a cT B op  a o a jk h 3  n ep eß ecT H  BbiAeAHBrnnecH 
h p a3 A p oÖ A eH H u e  n p n  rop H n eft M exaH H necK o ft o ö p a ö o T K e  KapÖH- 
A U  h K ap öoH H T p H A u  b TB epAbift p a cT B op . C o3 A aH H e o n p e A e A e H - 
Hoft CTeneHH n ep ecu m eH H H  T B e p A o ro  p a cT B o p a  H eo öx o A H M o  a -th 
n o c A e A y io m e ro  ynponH eH H H  c th a h  3a cn eT  A H cn ep cn oH H o ro  TB ep- 
äc h h h , n p o T e x a io m e r o  n p n  y M e p e H iiu x  T e M n e p a T y p a x .

ÄncnepcHOHHoe TBepAeHne (cTapeHHe) HMeer ÖOAbmoe 3Hane- 
HHe a ah  CTaAH, TaK KaK cnocoöcTB yeT noAyneHHio onTHMaAbHbix 
3HaneHHft nponHOCTii h TßepAOCTH CTaAH. H a n öoA ee  BbicoKyio 
TBepAOCTb H R C  34— 38 ii nponHOCTb CTaAb 311303 npnoöpeTaeT 
nocAe 3aK3AKH b  BOAe o t  1180 ±5 ° h CTapeHHH npn 760— 780° b 
TeneHHe 10— 15 h.

r io B u m e H n e  T e M n e p a T y p u  aycTeH H 3anH H  B U 3U B aeT  pe3KH fi p o cT  
3epH a. YB eAH neH H e BpeMeHH B U AepjK KH  n pn  CTapeHHH npaKTH ne- 
CKH He BAHHeT Ha nO B bim enne TBepAOCTH CTaAH. n p H  CTapeHHH

P h c .  1. M H K p o c T p y K T y p a  CTaAH 311303 nocAe 3 3 K 3 ak h  h CTapeHHH

CTaAb ynpoHHHeTCH 3a cneT BbiAeAeHHH H3 nepecum eH H oro TBep- 
A o r o  pacTBopa K a p Ö H A «o ft  h Kap6oHHTpHAHoft 4 ja3. H a  pnc. 1 npn- 
BeAeHa THnnraaH MHKpocTpyKTypa CTaAH nocAe peKOMeHAyeMoft 
TepmHAecKoö oöpaöoTKH . Ä p y r n e  onpoöoBaHHbie peiKHMu TepMH- 
necKcft oöpaöoTKH  a s io t  noHHaceHHue 3HaneHHH npoMHOcra h TB ep- 
AOCTH.

1 A 30T b b o a h t c h  b  BiiAe a30THpoBaHHoro t])ep;)oxpo 
H iieM  1,5—7%N.

c coaepiKa-
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C>H3HKO-MexaHHHecKHe CBOHCTBa CTajiH 3H303 onpeA eA H A H  Ha 
o6 p a 3 u ,a x  n p oM b iu iA eH iio ft  BbinjiaBKH, n p ou ieA U iH X  TepM H H ecK yio  
o 6 p a 6 o T K y  no C A e A y io m e M y  pejK H M y: 3aK aA K a  b  BOAe c 1180±5° 
n o c j ie  B b iÄ e p *K H  b  TeneH H e 45 m u h ,  CTapeH H e npn 760° b  Tene- 
HHe 14 h n o x jia>K fleH H e Ha B 0 3 A yxe .

JXjih  cpaBHeHHH b  p a ö o T e  H cn o jib 3 0 B a jin cb  CTajiH  31148 h  3H69, 
npnM eH H eM bie b  H a cT o n m ee  BpeMH a a h  Bb inyckH b ix  KAanaHOB a b h -  

ra T e j ie f l  T A 3  h  M e M 3 . O ß p a 3 iib i C T ajie ft 31148 h 3H 69 n o A B e p ra - 
a h  T e p M o o ö p a ö o T k e  no p e *H M a M , npnM eHHeM biM  Ha aB T0 3aB 0A ax .

M exa H H H ecK n e  CBoftcTBa c T a jie ö ,  npeAH a3H aneH H b ix  ä a h  KJiana- 
HOB, n o  p e3 y jIb T a T a M  KpaTkOBpeM eHHblX  H ÄAHTeAbHblX HCnblTaHHH 
npn  HopM ajibHOH h  noB bim eH H b ix  T e M n e p a T y p a x  npHBeÄeHbi b  Taß - 
Ä H iie  h Ha p n c . 2. 3 t h  ÄaH H bie noK a3b iB a ioT , h t o  CTaAb 3 11303
HMeeT ÄOCTaTOHHO BblCOkyiO npOHHOCTb H TBepÄOCTb npH nOBbl- 
uieHHbix TeM nepaTypax (700— 950°). TeMnepaTypHbift HHTepBaA 
«apon poH H ocTH  c t 3 ä h  311303 H a 50— 100° Bbiine, neM CTajieä 
3H69 h  3 n 4 8 .

noK aaaTeflH  npH k o m - 
HaTHOft T eM n ep a typ e

npOTHOCTb npH KpaTKOBpeMeHHblX HCnblTa- 
HHHX (HJIHTejIbHOCTb 20—25 MUH) B Kl/MM? 

npH

TB epxocTb  n o  EpHHejno 
b k z  [m m ?  npn

Mapna o>
CT3^H s  V X C y * e -

S  *  OS HHe 700° 750° 800° 850° 900° 950° 20°

Ooo•*r 600° 700°

eooco

KZ 1m m 2
“ 1 1 ^ B %
O  H > ,0

a n  303* 108 7 9 49 41 34 24 20 16 320 252 214 182 109
9H69 80 22 38 41 32 27 20 16 11 230 191 156 131 100
3H 48** HO 6 11 38 29 22 19 15 9 351 330 175 128 76

*  CpeAHHe 3»aqeHHfl n o  10 npoMbituneHHbiM n^aBKaM.
* *  CpeAHHe 3HaqeHHH n o  19 npOMbiuiJieHHbiM n^aBKaM.

6Wo Kt/mm2

P h c .  2. Ü 3M eH eH H e 1 00 -nacoB o ft AAH TeAbH oft n p o H H o c ™  K A anaH - 
HblX CTaAeft B 33BHCHM0CTH OT T eM n ep aT yp b l HCnbIT3HHH

M a T e p n a jib i  B b inycK H bix  KAanaHOB p a3 p ym a ioT C H  b  p e3 yA b T a T e  
ueÄOCTaTOHHOH ycTOHMHBOCTH npOTHB K oppo3H H  b  c p e A e  Bb inycK- 
h m x  ra30 B , K O Topan  on p eÄ e jin eT C H  cocTaBO M  ra3 0 B o ft cp eA b i h 

T eM n ep a T yp o ft .
B paßoTe i[l] yka3aHO, h to  npHMeHeHHe STHAHpoBaHHoro ßeH3H- 

Ha conpam aeT  cpoK  c j iy * 6 b i  KAanaHOB, Tak KaK npn e ro  cropaHHH 
b BbinyckHbix ra3ax , KpoMe ßpoMa, xA opa  h cepu , HaxoAHTcn ok h - 
cam  CBHHua, KOTopbie npn onpeAeAeHHoft TeM nepaType B3aHMO- 
ÄeftcTByiOT c 3amHTHOH o k h c h o h  nAeHkoft M aTepnaAa h  TeM ca- 
MbiM cn ocoöcTB yioT  HHTeHCH<J)HkaiiHH n popecca  koppo3HH kAana- 
h o b  (8]. H 3 6 h t o k  KHCAopoAa b  CTpye BbinycKHbix ra30B ycKopneT 
OKHCAeHHe M aTepnaAa KAanaHOB.

A a h  onpeAeAeH H H  »a p o c T O H K o c T H  CTaAH 311303 6 m a h  n p oß e- 
Ä e ilb l HCnblTaHHH Ha yCTOÜHHBOCTb npOTHB o6pa30B aH H H  OK3AHHbI 
B aTMOC(}>epe B 0 3 Ä yx a  H npOTHB KOpp03HH B ÄByOKHCH CBHHua npn  
T e M n e p a T y p e  900°. P e3 yA b T a T b i s t h x  HcnbiTaHHft n oK a3aA H , h to  
H a n S o A e e  ycToftH H Ba npoTH B  oöpa30 B aH H H  okaAH H bi CTaAb 311303. 
O KaAH H O CToftkocTb (n o  n p H B ecy  b e jM 2)  ä a h  CTaAeft cocT aB H A a :

3n303 ........................................................ 12,3
3 P .4 fc ...........................................................  23,4
9H69 ............................................................... 194,5

C T a A b  371303 o ß A a A a e T  TaK>Ke ä o c t 3 t o h h o h  ycTOÖHHBOCTbio 
npoTH B kop p o3 H H  b  c p e A e  p acn A aB A e iiH b ix  o k h c a o b  CBHHua. 
V Ä eA b H b ie  n o T e p n  c o c t 3 b a h io t :  ä a h  c t b a h  3H72 —  3524 z/ m 2h, 

ä a h  c t 3 a h  31148 —  3445 z/ m H  h ä a h  c t h a h  311303 —  3047 a/jw2« .

riOAOJKHTeAbllbie pe3yAbTaTbI AaßopaTOpHblX HCCAeÄOBaHHH CTa- 
ah  311303 no3BOAHAH npoßecTH npoMbiniAeHHoe ee  onpoßoBaHHe b 
ycAOBHHx M accoßoro H3roTOBAeHHH KAanaHOB, a T a k Ä e  npoßecTH 
cpaBHHTeAbHbie CTeHÄOBHe h akcnAyaTaiiHOHHbie HCnblTaHHH b h -  

nycKHbix KAanaHOB H3 CTaAeft 311303 h 31148 Ha ÄßHraTeAHX 
rOpbKOBCKOTO aBT033BOÄa.

B b inycK H b ie  KAanaH bi H3 CTaAH 311303 h 3 to t o b a h a h  b Ky3Hen- 
hom  k o p n y c e  PopbK O B C K oro  aBT03aBO Aa c cyTOHHbiM BbinycKOM 
2000 u it .  n o  C A eÄ y iom eH  TexHOAOrHH:

1. Pe3ka  npyTKOB (ropHneKaTaHbift m c tb a a ) ÄHaMeTpoM 25 m m  
Ha 3ar0T0BKH äahh oh  35 m m  b noAorpeTOM coc toh h h h  ä o  TeMne­
paTypbl 500— 600°.

Pe3Ka npyTKOB npn 6oAee hh3k h x  TeM nepaTypax npHBOAHAa k 
CkaAblBaHHIO H o6pa30BäHHK> TOpHOBblX TpeiUHH Ha 3arOTOBKaX, a 
pe3Ka npH noBbimeHHbix TeM nepaTypax npHBOAHAa k  oßpa30Ba- 
HHio 3ayceHiieB.

2. IÜ T a M n o B K a  K A a n a H O B  H a  6 0 0 - t o h h o m  npecce b  A s a  nepexo-
A a, H arpeB  3aroTOBOK HHAykiiH- 
OHHbift a o  TeM nepaTypbl 1130—  
1150°. BpeM H H arpeßa  9— 10 ceK.

n p n  uiTaMnoBKe KAanaHOB He- 
o ö x o ä h m o  CTporoe c o 6a K)AeHne 
peiKHMa HarpeBa 3aroTOBOK. TaK 
KaK noBbimeHHe TeMnepaTypbl 
UiTaMnoBkH Bbi3biBaeT noHBAeHHe
na CTeÖAe KAanaHOB nonepenH ux 
TpeniHH (b  BHAe HaApuBOB —  
«ep u iH ), a noHHiKeHHe TeM nepa­
Typbl npHBOÄHT k  nOHBAeHHIO 
MeAKHX TpeniHH Ha TapeAke.-

3. TepM Oo6pa6oTKa K A an a - 
hob —  3aKaAKa b BOAe c TeMne­
paTypbl 1 1 8 0 ± 5 °  nocAe BbiAepw- 
kh b TeneHHe 30— 45 m u h  (b  3a- 
BHCHMOCTH OT C3ÄKH). CTapeHHe 

npH TeM nepaType 760° b TeneHHe 14 h, oxAaw AeH H e Ha B03Ayxe. 
TßepAOCTb KAanaHOB He MeHee HRC  33.

4. üpaBK a KAanaHOB b noAorpeTOM co ctoh h h h  a o  TeM nepaTy­
pbl 650— 700°.

5. MexaHHHecKan o6pa6oTKa KAanaHOB. BbinycKHbie KAanaHbi 
H3 CTaAH 311303 o6pa6aTbiBaAH Ha noTOHHoft a h h h h  no t c x h o a o - 
THH, yCTaHOBAeHHOÖ ÄAH KAanaHOB H3 CTaAH 31148.

SkcnepHMeHTaAbHbie napTHH KAanaHOB npoxOAHAH 1 0 0 % - h m h  

KOHTpOAb O T K  3aBOAa.
CpaBHHTeAbHbie CTeHAOBbie h 3kcnAyaTaiiHOHHbie HcnuTaHHH 

BbinyckHbix KAanaHOB, H3roTOBAeHHbix H3 CTaAeft 3 Ü 3 0 3  h 31148, 
npoBOAHAH b A aöopaTopnH x ABHraTeAeft K 3 0  h O r T  ropbkOBCko- 
ro  3BTO3aB0Aa Ha ÄßHraTeAHX T A 3 -5 1 , T A 3 -5 1 A  h TA3-21X1,.

B  AaßopaTopHH ABHraTeAeft K 3 0  HcnbiTuBaAH BbinycKHbie KAa­
naHbi Ha ÄßHraTeAHX TA3-21/I, npn (JiopcHpoBaHHbix peacHMax c 
ÄByxnacoBbiM iihkaom : x o a o c to S  x o ä  npn 1500 o 6/m u h — 15 m u h ;  
noAHan harpy3Ka npn 2700 o 6/m u h — 45 m u h ;  noAHan H arp y3 K a  
npn 3400 oöjM UH — 45 m u h ;  noA iian Harpy3Ka npn 3800 o6/m u h —
15 MUH.

B KanecTBe TonAHBa npnMeHHAH 6eH3HH B-91/115 ( r O C T  
1012-54) c coAepiKaHneM T 3 C  2,5 c m 3] k z , a b kanecTBe CMa3KH— • 
MacAO rpynnbi 408 hah H C n-8 .

ü e p e A  c ö o p K o ß  K AanaH bi npnTH paAH  k  h x  c c a a h m  npH rap oH H oft 
n a c T o ö . IlepB O H aH aA bH bie 3 a 3 o p w  M e iK A y  K A anan aM H  h k o p o m n c - 
A3MH yCT3HaBAHBaAH 0,3 MM.

Hepea ka>KAbie 10— 15 h pa6oTbi ABHraTeAH npoBepnAH 3a3opu  
KAanaHOB Ha x o a o a h o m  ABHraTeAe. l lp n  st o m  b HanaAbHbift ne- 
P h o a  HcnbiTaHHft b CÄynae hboOx o a h m o c t h  3a3opbi peryAHpoßaAH 
AO BOCCT3HOBAeHHH nepBOHaHaAbHOft BeAHHHHbl, TaK kaK  nOTepfl 
TenAOBoro 3a3opa npHBOÄHT k  HenAOTHOMy npnAeraHHio TapeAKH 
KAanaHOB k ceAAaM, yTenne BwnycKHbix ra30B h k  HeH3Öe>KHOMy 
nporopaHHio paßoneft (JiacKH KAanaHOB. BnocAeACTBHH ßbiAa npn- 
HHTa MeTOAHKa, npn KOTopoft 3a3opbi He peryAHpoßaAHCb. H a p y -  
uieHHe 3a3opa BMecTe c naAeHHeM KOMnpeccnH b o a h o m  H3 h h - 
AHBAPOB CAyiKHAO 0CH0B3HHeM ÄAH npeKpameHHH HCnblTaHHÜ.

IlpoBOAHAH 600-nacoBbie HCnblTaHHH BbinycKHbix KAanaHOB Ha 
ABHraTeAe T A 3 -5 1  no peiKHMy T O C T a  491-55. B  npon,ecce Hcnu- 
TaHnft nepe3 ka>KAbie 50 h npoBepnAH BeAHHHHbl 3a3opoB KAana­
HOB h hx peryAHpoBky.

ücnbiTaHHH noka3aAH, hto  b n p opecce paßoTbi ABHraTeAeft 
TA3-21X1 h T A 3 -5 1  KAanaHbi H3 c th a h  31148 BbiTnrHBaAHCb h Te- 
Ph ah  3a3op, nosTOMy npnxoÄHAOCb 2— 3 paaa BoccTaHaBAHBaTb 
3a30p (3TH MeCTa OTMeneHbl pHMCKHMH UHlJipaMH), B TO BpeMH 
KaK KAanaHbi H3 CTaAH 311303 coxpaHHAH TenAOBoft 3a3op a o  k o h - 
Ha HcnbiTaHHft (pnc. 3 ) .  BeAHHHHa cyM M apHoro H3MeHeHHH TenAO- 
Boro 3a3öpa 3a 600 </ paßoTbi y  k a aliaHOB H3 CTaa h  31148 cocTaB-
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MM

0.3

P n c . 3. H3MeHeHHe Ten jioB oro  3a3opa BbinycKHbix KjianaHOB ä b h - 
raT e jia  rA3-21/l npn CTeHflOBbix HcnuTaHHHx

jisuia 0,7— 1,0 m m , a y  KjianaH O B H3 CTajiH 3EI303 OHa He n p eß oc - 
x o Ä H a a  0,25— 0,30 m m  npn T e x  >Ke ycjiOBHHX p a ß o r a  A B H raT e jieö .

Pe3yjibTaTbi cTeHAOBbix HcnbrraHHÖ noaTBepjKÄeubi sk cn jiy a ia -  
UHOHHbiMH HonbiTaHHHMH (j)opcHpoBaffHbix ÄBHraTejieft rA3-5!lA, 
Ha KOTOpUX OflHOBpeMeHHO HCnblTblBajIH BbinycKHUe KflanaHbl
H3 CTajieft 3 H 3 0 3  h 3 H 4 8  (pnc. 4 ).

371303

~
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1. npOH3BOÄCTBeHHbie HCnblTaHHH H HCCJieAOBaHHH CTajiH 3Ü303 
npoMbiuiJieHHbix njiaBOK h KjianaHOB, H3roTOBJieHHbix H3 Hee, no- 
Ka3ajIH, HTO OHa oO jiaaaeT  XOPOIIIHMH TeXHOJIOrHHeCKHMH H BblCO- 
KHMH MexaHHHeCKHMH CB0HCTB3MH npH K0MH3TH0H H nOBblUieHHblX 
TeM nepaTypax. TßepÄOCTb KjianaHOB H3 s t o ä  CTajiH ( a o  HRC 38), 
nojiynaeM an n oc jie  TepMHHecKOH oöpaöoTKH , no3BOJineT h ck ju o h h tb  
npHMeHeHHe TBepAoft HanjiaBKH nHTKH crepw H H  KjianaHOB h jih  
cnennajibHbix KOjinankOB.

2. BbinyckHbie KJianaHbi, H3roTOBJieHHbie H3 CTajiH 3Ü303, b npo- 
u ecce 3KcnjiyaTau,HH ÄBHraTejieft FA3 oßecnennBaiOT HaneiKHyio 
h x  paöoT y , CTaönjibHOCTb Ten jioB oro  3a3opa, MeHbinyio netfiopMa- 
UHio TapejiKH KjianaHOB h yBejinneHne cpona cjiyiKÖbi b 2 pa3a, a 
KjianaHOB c HanjiaBKOft BXH-1 —  öo jie e  neM b 3 pa3a no cpaB- 
HeHHio c  KJianaHaMH H3 CTajiH 3FI48.

3. 3aBOflOM «3 j!CKTpOCTajlb » OCBOeHO IipOH3BOACTBO CTajiH 
311303 no BceMy MeTa.ruiyprunecKOMy uHKJiy.

4. CTajIb 311303 npHHHTa FopbKOBCKHM aBTO3aB0Ä0M B npOH3- 
b o j ic t b o  a j ih  H3roTOBjieHK<? BbinycKHbix KjianaHOB Ä B H ra T e jie ö  
TA3 h 3M3.
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P hc. 4. H3MeHeHne Ten jioB oro  3a3opa BbinycKHux KjianaHOB abh- 
raTejiH TA3-51A npn 3KcnjiyaTauH0HHbix HcnuTaHHux

CTeHÄOBbie HcnbiTaHHn HanjiaßjieHHbix BbinycKHbix KjianaHOB H3 
CTajiH 311303 Ha ABHraTennx TA3-21J1 npn (jiopcHpoBaHHbix pe- 
*H M a x  noha3ajiH , h to  cpoK cjiy>K6bi KjianaHOB, HanjiaßjieHHbix » a -  
pOCTOHKHM XpOMOHHKeJieBbIM cnjiaBOM BXH-1, yBejIHHHBaeTCH 6o- 
jiee  neM b 3 pa3a no cpaBHeHHio co CTaH^apTHUMH KJianaHaMH 
6e3 HanjiaBKH.
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H e K O T O p b ie  B O n pO C b l yH M $ M K C IL lM M  LUMXT A M TG M H blX  L^eXOB

ceporo nyryHa
A. H. EPUIOBMH, B. Jl. PAC C Y flO B

M hhckm h  tpHJiHan HHHTÄBTonpoM a

/ ^ C H O B H O H  xapaKTepHCTHKofl, nojio>KeHHofi TOCTom 1412-54 
b ocHOBy KJiaccHijiHKaiiHH ce p u x  HyryHOB, hb jih io tch  npeAe- 

Jlbl HX npOHHOCTH npH paCTHJKeHHH H H3m6e. CT3THCTHHeCKHe 
npoßepKH (jiaKTHHecKHx 3HaneHHH du 3 t  noKa3ajiH, h to  Ha m hothx 
3aBOÄaX OHH He COOTBeTCTBylOT TpeÖOBaHHHM TOCTa, B TOM hhc- 
jie  H3-3a BbmaaoB 3a ycTaHOBjieHHbift h h x h h S  npeueji, euHHCTBeH- 
HO OTOBOpeHHblfl CTaHAapTOM.

O ä h h  h Te »c e  no o6o3HaHeHHio MapKH ce p o ro  HyryHa hm ciot 
pa3JIHHHbIH XHMHHeCKHH COCTaB, TaK KaK BbinjiaBJIHIOTCH H3 pa3- 
jihhhmx no kojiHHecTBy h KanecTBy ih h x tob m x MaTepnajioB, Co- 
TJiaCHO HOpMaTHBHbIM ÄaHHbIM JIHTeHHblX UeXOB BeuyiUHX aBTO- 
33BOJ10B 3a 1964 r. H3pacxOÄOBaHO 40— 60%  CBeacnx HyniKOBbix 
HyryfiOB. HaHMeHbinee KOJinnecTBo npnMeHHeT JlpocjiaBCKHft mo- 
TOpHblH 33BOJI, HaHÖOJIbUiee —  TOpbKOBCKHH aBT03aBOÄ- OflHaKO 
Ha nepBOM 3aBOue ncnojib3yeTCH innxTa c ßojibuiHM kojihhcctbom  
npHpoAHOJierHpOBaiiHbix HyniKOBbix nyryHOB, rjiaBHbiM oßpaaoM  
xpoMOHHKejießbix (1 6 % ).  H a  TophKOBCKOM aBT03aBOjie npHMeHH- 
io tch  nepeuejibHbie nyryHbi.

K a iK u a n  M ap n a  H yn iK O B oro  n y ry H a  nocTaB jineTC H  pa3jiHHHbiMH 
(nHTbHD —  CeMblO) 33BOJiaMH. HOÄOÖHOe nOJIOJKeHHe BU3BaHO 
6ojIbIUHM  KOJIHHeCTBOM OpraHH33UHOHHO-TeXHHHeCKHX npHHHH H

cpe/i.H hhx OTcyTCTBHeM HaynHO-oßocHonaHHbix KpnTepneR jijih  
pacneTa XHMHnechoro cocTaßa h pen en Typu  u ih xt, no3BOjiHiomHx 
nojiynaTb Heo6xoAHM yio nponHOCTb M eTajijia. 3aBHCHMOCTb Meuiny 
xHMHHecKHM cocTaBOM h npoHHOCTbio nyryH a onpenejiH jiacb no pe- 
3yjibTaTaM CTaTHCTHnecKoro aHajiH3a. JlaHHbie Taßji. 1 npeucTaB- 
JIHHDT COÖOH epeaHHe 3H3HeHHH HCnblTaHHÜ H 3HajIH30B o6pa3UOB; 
npoßeÄeHHbix 33boäckhm h jia6opaTopHHMH 3a 1961— 1964 rr. n p n  
MexaHHHecKHx HcnbiTaHHHx onpeuejinioTCH, KaK ynce oTMenajiocb, 
npeueji nponH ocra  npn H3rH6e, TBepnocTb h cTpejia  nporn6a , a 
npn xHMHnecKOM aHajiH3e —  C , S i, M n , S, P ,  C r  h pen<e N i, T i 
h Cu. BjiHHHne Ka>KÄoro sjieMeHTa Ha nponHOCTb CBoeo6pa3HO, 
BJiHHHne HeKOTopbix sjieMeHTOB MaJio H3yneHo. CyM M apHoe B03- 
neftcTBHe hx m ojkho ycjioBHO ynecTb, BOcnojib30BaBuiHCb ^)opMy- 
jiaMH, onpenejiHiomHMH CTeneHb 3 b t6 k th h h octh  Sc nyryH a (1 ).

H a  pnc. 1 3HaneHHn a U3 t M apoK  cep o ro  nyryH a, BbinnaBJineMbix 
b jiHTefiHbix n exax  aBTO3aB0Ä0B, HaHeceHbi b 33bhchm octh o t  S c, 
BbiHHCJieHHofl no 4>opMyjie

4,23 — 0,312S1 —  0 ,3 3 P - f  0,18 (M n — l,76S ) +  0,6Cr'

0 )
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34 ABTOMOÖHJIbHan npOMbllUJieHHOCTb M  3, 1966 r.

T a ö J i H u a  1

3aßoa MapKH
nyryHa

Ul H(j)p 
nyryna

XHMHieCKHÜ COCTaB B % MexaHHHecKHe CBOftctBa

c Sl Mn S P Cr NI T I Cu ■Sc ÜU3Z H B / MOAHfpHKaTOp

M A 3
CM 24-44 
CM 18-36 
CM 24-44

31
32
33

3,495
3,488
3,380

2,338
2,410
2,320

0,565
0,560
0,560

0,110
0,100
0,114

0,133
0,111
0,110

0,268
0,200
0,165

0,200
0,200

0,050 0,243

0,360

0,95
0,96
0,93

41,64
40,16
45,80

216,0
208,6
214,0

2,58
2,57
3,20 <l>eppouepHft

3H  n

CM 18-36 
CM 24-44 
CM 15-32 
CM 18-36

H l
H l*
H2
H2*

3,363
3,360
3.300
3.300

2,104
2,120
2,570
2,561

0,560
0,590
0,615
0,600

0,143
0,120
0,112
0,116

0,165
0,160
0,159
0,160

0,281
0,290
0,113
0,116

0,119

0,050
0,056

-

— 0,90
0,89
0,94
0,94

41,70
47,40
40,00
43,20

220,0
222,8
207.0
208.0

4,53
4,15
4,40
4,06

—

T A 3
CM 24-44 
CM 18-36 
CM 18-36

K l
K2
K3

3,312
3,663
3,611

2,323
2,093
2,061

0,708
0,694
0,662

0,085
0,098
0,082

0,169
0,233
0,199

0,258
0,071
0,075 —

-

—

0,90
1,01
0,99

52,19
36,60
38,90

231,5
175,3
190,0

3,09
2,90
2,84

OeppocHjiHUHÜ +  a;noMHinift 
<PeppOCHJIHUHfif

51M3

CM 21-40 
CM 21-40 
CM 21-40 
CM 21-40 
CM 15-32

M l
M2
M l*
M2*
M3*

3,400
3,432
3,440
3,370
3,508

2,380
2,470
2,170
2,450
2,490

0,690
0,567
0,670
0,680
0,535

0,092
0,091
0,102
0,096
0,095

0,139
0,140
0,141
0,152
0,148

0,351
0,311
0,330
0,278
0,204

0,167
0,144

0,080 0,170 0,91
0,94
0,91
0,92
0,98

49,80
51.50
48.50 
48,00 
42,40

241,8
243,5
238.0 
248,3
237.0

4,48
4.80 
3,70 
3,99
3.80

«PeppOCHJIHUHft 
«PeppocHJiHUHfl +  rpaipHT 

<t>eppOCHaHUHH

K A 3 CM 21-40 101 3,330 2,140 0,550 0,175 0,169 0,297 0,130 - - 0,89 49,60 232,0 3,15 A j h o m h h h ü

* no aaHHbiM 1964 r.

BjlHHHHe XpOM a B STOH (j)Op- 
Myjie opneHTHpoBO'iHO yHTeHO c 
K03(J)(|)HUHeHT0M 0,6.

Yp aB H eH H e npH M oft BbiHHCJieHO 
MeTOÄOM H aHM eHbiiiHx K B a^ p a- 
TOB OTKJIOHeHHH H AeÜCTBHTejIb- 
HO TOJIbKO B A H ana30H e S c =  
=  0,89-7-1,01:

0 ^  =  148,8— 111,1SC.(2)

3Ta 3aBHCHMOCTb BblBeAeHa Ha 
OCHOBe epeAHHX 3HaHeHHH. n o ­
cTpoeHHe HaCTOTHblX KpHBblX ÜO- 
3BOJ1HJIO yCTaHOBHTb, HTO OKOJIO 
90% 3HHHeHHH npOHHOCTH Haxo- 
ä h t c h  b HHTepBajie KOJießaHHÜ 
± 6  kz/mm2. TaKHM o6pa30M, ajih 
onpeAejieHHH TpeöyeMoft CTeneHH 
SBTeKTHHHOCTH n o  nojiyneHHOMy 

P h c .  1. 3aBHCHM0CTb npeAejia ypaBHeHHio npeAeji npoHHocra 
npoHHocTH nyryHa npn H3rn6e ä o j i jk c h  öuTb 3aBbiiueH Ha 3Ty 
OT CTeneHH 3BTehTHHH0CTH. BejIHHHHy. nOJIHblH XHMHHeCKHÖ

c o cT a B  n y ry H a  o n p eA e jiaeT C H  n o  
( })o p M y jie  ( 1 ) .  n p H  s t o m  H eoß xoA H M o  3 a A a T b ca  coAepacaH H eM  
M n, Cr, S h  P  co r jia cH O  TpeöoBaH H H M , n p eA tH B jiH eM b iM  k  A eT a - 
j ih m , npHHHTOM y TexHOJiorHHecKOM y n p o u e c c y  h  t . n. C o A e p s ia -  
HHe KpeMHHn h  y r j ie p o A a  o n p eA e jia eT C H  c  yneTO M  T o ro , h t o  h x  
OTHou ieH H e Si/C paBHO 0,6— 0,9.

YHHTblBaH, HTO ROJieÖaHHH HeKOTOpblX 3JieMeHT0B b  npopecce 

njiaBKH cocTaBJiHWT: ±0 ,1 5 %  C; ±0 ,3 0 %  Si; ±0 ,13 %  M n  h 

±0 ,03 %  S, m o j k h o  onpeAejiHTb xHMHHecKHH cocTaB a j ih  nojiyne- 
h h h  ceporo nyryHa MapoK C T  15-32, CM 18-36, CM 21-40 h  CM 

24-44 (TaÖA. 2 ).
B T a 6 ji. 3 A aH a  p e n e n T y p a  M eTajiJiHHecKHX u ih x t , oöecn en H B a- 

io iu h x  H eo6xoAH M biH  x h m h h c c k h h  co cT a B  c n jia ß a . yK a3 aH H b ie  iu h x - 
Tbl M O ryT ÖblTb peK 0M eH Ä0B3H bI B K3HeCTBe THnOBbIX. n e p e X O A  Ha 
p a ö o T y  n o  THnoBOM y TexHOJiorHHecKOM y n p o u e c c y  o ö e c n e n iiT  
y A o ß c T B o  n jiaH H poßaH H H  h  cn aß jK eH H n  o T p a c jiH  M aTepna jraM H  h 
A a cT  HeKOTopbiM  3aBOAaM o m yT H M y io  3K0H0MHK) n o  M eTajIJI03a- 
B a jin e .

O a h 3 k o  Bb in jiaBK a n y ry H a  c  3aAaHHbiM  x h m h h c c k h m  cocTaBOM  
He oöecn eH H T  T p e ö y e M b ix  c b o h c t b  KO H TpojibH bix o 6 p a 3 u o B  h  o t j ih - 
b o k , T a x  KaK  Ha M exaHHHecKHe h  A p y r n e  XapaKTepHCTHKH, K poM e 
yHTeHHblX (paKTOpOB, 6 y A e T  BAHHTb H MHOTO HeyHTeHHbIX. n o 3 T 0 -  
M-y n o jiy n eH H e  p e r jia M eH T H p yeM b ix  npoHHOCTHbix c b o ö c t b  h  K ane- 
CTBeHHbix o t a h b o k  n pn  n e p e x o A e  Ha yHHtjiHUHpoBaHHbie n inxTb i 
B03MOJKHO TOJIbKO C OAHOBpeMeHHHM HCnOJlb30BaHHeM KOBIIIOBOft

o ö p a ö o T K H  n y ry H a . n o c j ie A H a n  no3BOJiaeT b  H eK O T opo fl M ep e  p e - 
ry jin p o B a T b  CBOÜCTBa M eT a ju ia , rjiaBHbiM H H3 K O T op w x  m o t k h o  Ha- 
3BaTb M exaHHHecKHe XapaKTepHCTHKH (npOHHOCTb, TBepAO CTb) H 
CKjioHHOCTb e r o  k  O TÖ ejiy.

npOHHOCTb nOBbim aeTCH MOAH(f)HKaTOpaMH, OCHOBHbIMH H3 KO- 

TOpblX HBAHIOTCH (jieppOCHJIHUHH, rpatjlH T, ajIIOMHHHH H HCnOAb3y- 
eM bift b  n oc jieA H H e  t o a h  (J ieppouepH Ü . J la ö o p a T o p H b ie  HCCjieAOBa- 
h h h  h  npaKTH Ka n oK a3a jiH , h t o  FeCe h b a h c t c h  H a n ö o jie e  3(J)(j)eK- 
THBHbiM M OAH4)HKaTopoM . BejiHHHHa, Ha K O T op y io  b  s t o m  c j iy n a e  
B03paCTaeT  npOHHOCTb, 33BHCHT OT XHMHHeCKOTO COCTaBa H AeTH- 
poßaHHOCTH cn jia ß a  (p a c .  2 ) .  O A H a x o  b  M accoBO M  npoH3BOACTBe 
FeCe He rip iiM eHneTCH H3-3a b h c o k o h  c t o h m o c t h  h  a c 4>h u h t h o c t h .

T  a 6 Jl h u  a 2

Mapxa
nyryH a

XHMHMeCKHft COCT3B B %

C SI Mn ^ c p Scp ^ Tc p

CM 15-32 
CM 18-36 
CM 21-40 
CM 24-44

0,94—1,06
0,91-1,01
0,87-0 ,98
0,84-0 ,94

3,35-3 ,65
3,25-3 ,55
3,20-3 ,50
3,15-3 ,45

2,15-2 ,75
2,10-2 ,70
2 ,05-2 ,65
2,00—2,60

0,50-0 ,80
0,50-0 ,80
0,60-0 ,85
0,60-0 ,85

0,100
0,100
0,130
0,150

Ho 0,12 
, 0,12 
, 0,12 
„ 0,12

0,20
0,30

T  a 6 ji H i i  a 3

M aiepna^ r o c T Mapxa

CM
 

15
-3

2 toCO
cö

rr
o CM

 
21

-4
0

CM
 

24
-4

4

M yryH jiHTeftubift
pa3HMX MapOK . . . .

M yryH npHpoAHOJie- 
rHpOBHHHblß pa3HbIX

4832-58 JIK 0; .HK 1; 
J IK 2 ; J1K3

42,00 42,00 34,00 31,00

MapOK .............................. T y  5003-55 /IXM 1; 
JIXM 2

— — 8,00 12,30

JlOM CTa/lbHOft . . . . 2787-54 A l — — 8,00 11,50
JIom MyryHHbifl . . . 
CTpyjKKa qyrymian

2787-54 A7 17,80 16,00 9,40 4,60

ÖpHKeTHpOBaHHaa . . . 
<fceppocn;iHu1Hft ao -

A8 8,50 8,50 7,00 7,00

MeHHblft.......................... 5165-49 CH 10; 
CH  15

2,50 4,00 4,00 4,00

fpeppOCH^HUHft . . 
<PeppOMapraneu ao -

1415-49 CH 45 0,20 0,20 0,20 0,20

MeHHbtft..........................
OTXOAbt JlHTefiHOrO 

npOH3BOACTBa...............

5165-49 M H  5; M H  6

29,00

0,30

29,00

0,40

29,00

0,40

29,00

Fl p  h h  e  m a h  h e , B u x o a  roAH O ro MaTepna^a 65% , y r a p  h 6e3E03- 
BpaTHbie n o tep H  6% .

6 ,s,  K l  /m m '
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JV» 3, 1966 r. AßTOMOÖHJIbHaH npOMbiimieHHOCTb 35

yMeHbllieHHe CTeneHH SBTeKTHHHOCTH, B TOM BHCJie 3a CHeT Jie- 
rHpoBaHHH nyryH a xpomom, npHBOÄHT k yBeAHneHHio npeAeaa 
npoHHOCTH npn H3ruöe. OcoöeHHO CHAbHbiö p o c t  O u a e  oöecnenn- 
BaeTcn npoueccoM  AernpoBaHHH h moäh4>hhhpob3hh5i (co b m cc th o ). 
K poM e t o t o ,  MOAHijiHUHpoBaHHeM HeflernpoBaHHoro nyryH a npn 
onpeAejieHHhtx 3HaneHHHX 5 C, a hmchho 0,89— 0,94, m ojkho n oay-

HHTb ö o a ee  npoHHbiH Me- 
g  kzimm* Ta JiJi, neM npn o äh o m

TOJibKO jiernpoBaHHH xpo- 
mom Ä a * e  npn coAepuia- 
hhh nocAeÄH ero 0,30—  
0 ,40% . IlpoHHOCTb nyryHa 
B03pacTaeT npn yMeHbUie­
HHH CTeneHH ero sb tck th h - 
h o c th  TOJibKO ä o  onpeue- 
jieHHbix npeÄBJioß, nocjie 
nero onHTb cHHHiaeTCH. T e  
3HaneHHH cru 3 ! , KOTopbie 
HaXOÄHÄHCb Ha BOCXOAH- 
meft BeTBH 33BHCHMOCTH 

= f ( S c )  y MOAH(J)H- 
HHpoBaHHoro (jjeppouepii- 
eM nyryHa, OKa3aAHCb Aa- 
>Ke Bbiiue, neM a o a jk h h  
ißbiTb no pacneTHOH 4>op- 
Myjie (2 ) .

T a x o e  HBAeHne HaÖAio- 
A a e rc H  Ha Mhhckom 3bto- 
aaBOAe h Mhhckom Tpax- 
TOp’HOM 3aBOAe. 3 TH 3aBO- 
Abi, He inpHMeHHBiiUHe paHee 
MOAHtJlHIIHpOBaHHH, B Te- 
neHHe nocAeAHHx AeT CTa- 
AH HCnOAb30B3Tb ÄAH 3T0Ü 
ueAH 0,03%  (JieppoiiepHH. 
H a  pnc. 3 noKa3aHO Ha- 
ÖAiOAaBmeecH b  pe3yAbTa- 

Te SToro n p o u e c c a  noBbmieHne nponHOCTH aah nyryHOB Mhh- 
ckoto TpaK TopH oro saBOAa i(«HAeKic « } K » ) -

TßepA O C Tb n y ry H a  b H acTO H iuee BpeMH T a x a te  p eryA H pyeTC H  
KOBUIOBOH OÖpaÖOTKOH M eTBAAa. fljIH 3T0H ueAH 3a p y öea co M  1HH- 
Poko  p a cn p o cT p a H eH b i ä oö3 b k h  oa ob 3  [2 — 4]. H ccAeAO B aH H H , n p o -  
BeAeH H bie M eT aA A yp rH n ecK o ft  A a ö o p a T o p H e ö  (fiH AH aAa H H H T A b t o - 
n p oM a , h o n u T  M h h ck h x  33 boaob  n oK a3aA H , h to  s t o t  A o p o r o ö  h 
Aei})H iiHTHbiH  M a T ep n a A  M o x e T  ö h tb  y c n en iH o  3aM eHeH cyp b M o fi.

YpoßeH b OTÖeAa o t a h b o k  p eryA iipyeTcn  npaBHAbHbiM BbiöopoM 
KOAHHeCTBa H K3HeCTBa MOAH(J)HKaTOpa H TaKJKe He npeACT3BAHeT 
Hepa3peiHHMOH 33AaHH.

npHMeHeHHe KOBUIOBOH OÖpaÖOTKH n03BOAHeT CBOAHTb K MHHH- 
MyMy hhcao u ih x t, npHMeHHeMbix b npeA enax o a h o to  AHTeiraoro 
uexa. P a ö o T a  Ha eAHHoft u inxTe ocym ecTBAHeTcn y x e  HecKOAbKO 
AeT Ha M hhckom  aBT03aBOAe t[5]. T a x , yßeAHHeHHe npeAeAa npon- 
h oc th  npn H3rn6e 3a cneT MOAH<}>HUHpoBaHHH nyryH a (jieppoue- 
pneM (0 ,0 3 % ) h HeKOToporo chhjkchhh CTeneHH e ro  3b t6 k th h h octh  
n03B0AHA0 yCTpaHHTb H3 COCTaBa IUHXTbl nacTb npHpoAHO AerH- 
poßaHHbix nyuiKOBbix nyryHOB. B  pe3yAbTaTe TaKoft m c t b a a  HMeeT 
MeHbUlylO CKAOHHOCTb K OTÖeAy H HeCKOAbKO MeHblUyiO TßepAOCTb, 
h to  ä P a o  B03Mo>KHOCTb nepeßecTH ÄCT3AH, 3aAHBaeMbie npeiKAe 
C H  18-36, na ö o a e e  nponHbiö nyryH , t .  e. bb cc th  eAHHyio M apxy

Phc. 2. H3MeHeHHe npeueAa 
nponHOCTH n y ry H a  A a ö o p a T o p H b ix  
nAaBOK B 33BHCHM0CTH OT C T ene­
HH SBTeKTHHHOCTH h npouecca  

MOÄHtpHIIHpOBaHHH:

I  —  aBT03aB0Äu ; 2 —  TpaKTOpHwe 
3aBOflbi; 3 —  H3MeneHHe cb o A c tb  npw 
BBeAeHHH MOAH^jHUHpoBaHHH FeCe

cep oro  nyryH a C H  24-44. C oraacH o npeACTaBAeHHbiM paHee pac- 
neTaM TaKoft MeTaAA npeAAaraeTCH KaK o6pa3eu  h ä a h  nyryHa 
MapKH C H  21-40.

JXna i ih a h h a P o b  ABH raTeAH  m o to u h k a 3 , O TAHBaeM bix n o  K o on e - 
paUHH MHHCKOMy BeA03aBO Ay, 3TOT CnAaB 0Ka33ACH H enpH eM Ae- 
MblM. PeÖpHCTblH UHAHHAP A BH raTeAH  3aAHB3ACH B 060AOHK0ByK> 
(JiopM y, n ra  H3-3a ö o a m h o h  c k o p o c th  o x A a x A e H H H  npHBOAHAO k 
TaK  H a3biBaeM oft «aH O M aA H H » SBTeuTO H AH oro n peß pa iueH H H  [6 ], 
Bbi3biBaiom eH  o6 pa30B aH H e (JieppHTa b H a p y x H b ix  c a o h x  o ta h b k h . 
O ö p a ß o T K a  n y ry H a  MaAbiMH AOÖaBKaMH cyp b M b i (0 ,0 3 % ) npeuo- 
TBpaTH Aa 3 t o  H BAehne h o ö ecn eu H A a  n oA yn eH n e  o t a h b o k  T p e ö y e -  
MOii TBepAOCTH.

P h c . 3. BAHHHHe MOAH(}>HUHpoBaHHH FeCe Ha npeueA  n p on iio c ra  
npn H3rn6e 3 3 b o a c k h x  nyryHOB:

/ —  0,30 — 0,40% Cr (M OAwjjH iiHpoBaH 0,1% F eC e ): I I  —  0,30 —  0,40% Cr 
(HeMOAHcjjHUHpOBan); I I I  —  0,04 — 0,05% Cr (MOflHcpHniipOBaH 0,1% F eC e ); 
I V  —  0,10 —  0,15% Cr (HeMOAHcJmwipoBaH); V  —  0,04 —  0,05% Cr (H e-

MOAH4)HUHpOBaH)

UeHTpaAbHbie 3aB0ACKHe Aa6opaTopHH He BeAyT, Kax npaBHAO, 
CTaTHCTHnecKoii OÖpaÖOTKH pe3yAbTaTOB MexaHHnecKHx ncnbiTa- 
hhh  h xHMnnecKHx aH3AH30B cep o ro  nyryH a, h to  h b a h c tc h  cepb- 
e3HbIM HeAOCTaTKOM. H 3-3a 3TOTO HeT B03MOJKHOCTH OUeHHTb Ka- 
necTBO paöoTbi u exa  h OTKoppeKTHpoBaTb npouecc b HyaiHOM Ha- 
npaBAeHHH. U,eAecooöpa3HO, c  to h k h  3peHHH yHH4)HKauHH, co3AaTb 
UeHTpaAH30B3HHOe ÄAH OTpaCAH yTBepjKAeHHe HOpMaTHBOB H $OH- 
AOB Ha uiHXTOBbie MaTepnaAbi. yKa3aH H ue 3aAanH Tp eöy ioT  CBoe- 
ro  pemeHHH.
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Y n p o H H e H M e  a B T O M O Ö M A b H b i x  n p y x u H  M e T O f l O M  

A e c f J o p M a L ^ M O H H o r o  c r a p e H k i s i

M. A. KOTKHC

fo p b K O B C K H H  a B T 0 3 a B 0 fl

H3 ocHOBHbix 3KcnAyaTaiiHOHHux TpeöoBaHHÜ, npeÄ"b- 
h b a h c m u x  k  npyiKHHaM h ÄpyrHM ynpyrHM  SAeMeHTaM. Ae- 

Tajieft MaiiiHH h MexaHH3MOB, paßoTaiomHM  B yCAOBHHX AHHaMHHe- 
ckhx  Harpy30K, HBAHeTCH Tpe6oBaHHe bh c o k o h  b h h o c a h b o c t h . 
B o n p o cu  ycTajiocTHOö npoHHOCTH npy>KHH h A p y ra x  yn p y rn x  3Ae- 
MeHTOB CTaHOBHTCH OCOÖeHHO B3>KHbIMH B CBH3H C TpGÖOBaHHeM 
nOBHUieHHH HaAeiKHOCTH HaiUHH npH OAHOBpeMeHHOM yMeHbUie- 
HHH HX Beca.

B  pasBHTHe paHee npoBGAeHHbix HCcAeAOBaHHH [1, 2] Ha Topb- 
ko bcko m  aBT03aB0A6 pa3pa6oTaH  h o b u h  TexHOJiorHHecKHH npo iiecc  
H3FOTOBAeHHH npyTKHHHUX H3AejIHÖ.

HopMajiH30BaHHbiö noAKaT noABepraeTCH xo a o a h o h  nAacraHe- 
ck oö  AG(|)opMaAHH co  CTeneHbio oöscaTHH 40— 60 %  (6e3 npoMeacy- 
TOHHOTO OTJKHra) npOKaTKOH HAH BOAOHeHHGM AO OKOHHaTeAbHO- 
ro  pa3M epa ceneHHH. H 3  noAyneHHUx t3khm  o6pa30M AeHTbi hah 
npOBOAOKH Bbipy6KOH H (JlOpMOBkOft HAH H3BHBKOH H3rOTOBAHIOT-
ch nAacTHH iaTbie hah BHTbie H3AeAHH. ü o c A e  sT oro  ohh noA sep- 
raioTCH H arpeBy b TeneHHe 20— 30 m u h  npn TeM nepaType 280—  
300°. B  pe3yAbTaTe Taxoft o6pa6oTKH h3äcahh noAynaiOT Heo6xo- 
AHMbiö KOMnAeKC MexaHHHecKHx cb oh ctb , oßecneHHBaiomHft HX 
pa6oTocnoco6H ocTb . TeopeTH iecKH Ö  3H3AH3 SRcnepHMeHTaAbHux 
AaHHbix, noAyneHHbix npn HCCAeAOBanHH CTaAeft C -6 5 A  h 65r, 
noAßeprH yTbix yha3aHHofi oöpaÖOTKe, npHBOAHT k BbiBOAy o  tom , 
h to  ynpoHHeHHe B03HHKaeT b pe3 yA b T a ie  Ae^opM aiiHOHHoro e ra - 
peHHH.

B o6m eM  BHAe MexaHH3M ynpoHHeHHH BbirAHAHT TaK. B  pe3yAb- 
TaTe x o a o a h o h  nAacTHHecKOH Aec[>opMau,HH b M aTepnaAe cym ecT- 
BeHHO yBeAHHHBaeTCH KOAHHeCTBO OCOÖblX HapymeHHH KpHCTaAAH- 
necKoft peuieTKH —  AHCAOKaunfi [3], B  pe3yAbTaTe Harpeßa TaKoro 
MaTepnaAa y rA ep oA  h a30T, naxoAHiAHeca b t b c p a o m  pa c iB op e, 
MHrpnpylOT K AHCAOKaHHHM H ÖAOKHpylOT HX, OÖpa3yH BOKpyr HHX 
«o 6 A a K a ». T a x a n  6A0KHp0BKa cymecTBeHHo 3anieAAHeT AßH *eH H e 
AHCAOKaiiHH npH nocAeAyiou ;eH  Ae4>opManHH, hto  h npHBOAHT k  
ynpoHHeHHio [3],

n o  HOBOMy TexHOAorHHecKOMy n p ou eccy  6 u a h  H3roT0BAeHM 
npyacHHbi KAanaHa ABHraTeAH T A 3 -5 1  (CTaAb C -6 5 A ) h nAacTHH- 
naTbie npyjKHHu, noAAepiKKBaioiHHe b h AKy  noAUiHHHHKa b u k a io -
neHHH cuenAeHHH ABHraTeAH T A 3 -5 1  (CTaAb 6 5 r ) .

n o  onncaHHOH TexHOAOrHH 6bma H3roTOBAeHa öoAbm an napTHH 
n p y*H H  KAanaHa. Pe3yAbTaTbi npoßepKH BecoBbix xapaKTepncTHK 
npy>KHH npHBeAeHbi b t s ö a . 1 (K a w A oe  3HaneHHe cpeAHee a a h  
450 npyjKHH).

T  a 6 ji h ii a 1

BbicoTa npyjKHiibi H arpy3K a  na npy>KHHy b k z

B M M
ÄeßCTBHTe l̂bHafl n o  T y

44,5 19,5 18,4-21,5
35,7 51,2 46,2-49,0'

npyjKH H w, ynpoHHeHHbie Ae<}>opMauHOHHUM CTapeHneM, 6mah 
noAßeprHyTbi c tch aob u m  HcnuTaHHHM b TeneHHe 560 h h 100— 
200 h npn ^opcnpoBaHHbix pe>KHMax paöoTbi ABHraTeAH. npHM e- 
pbi pe3yAbTaTOB HcnbiTaHHH npHBeAeHbi b th 6 a . 2 h 3 (cooTBeT- 
CTBeHHO) .

T a S j i H m  2

npy-
JKHHbl

'CBo6oj,Hafl 
ÄJIHHa B MM
w* ■- *

*
e
es
X
3
>*

yCHJIHfl npH 
ewaTHH ÄO 

44,5 MM B KZ

«
>»a*ucs
0>
sXO V 
1 -

cSä

Harpy3Ka npH 
c*aTHH ao 

35,7 MM B KZ
>>o,baCS
S
4)
s  .
S 2
s “  
K s 
CJ S

3
g *s ssO es Kt H

u
s SV X et rt 
t» H
o 3 
E E

3EU 03
s s
O «Set H

03 X E 
4) H
*  3 
°  E
2 5 •ß s

3
nO 0! X X 

X O cS Kt H

03XXcS4» H 
3

2 5E X

OnbiT- 50,0 49,25 0,75 19,0 16,5 2,5 51,0 48,5 2,5
Hwe ̂ 50,45 49,70 0,75 19,0 17,0 2,0 51,0 48,5 2,5

50,30 49,70 0,60 19,0 17,25 1,75 51,0 48,5 2,5
55,50 49,90 0,60 20,0 18,0 2,0 51,5 49,0 2,5
50,30 49,90 0,40 19,0 17,75 1,25 51,0 48,5 2,5
50,0 49,80 0,20 19,5 18,5 1,0 51,25 49,5 1,75
50,25 49,80 0,45 20,0 18,0 2,0 51,0 49,0 2,5
50,0 49,75 0,20 20,0 18,0 2,0’ 51,0 49,0 2,0
50,30 49,65 0,65 19,5 17,5 2,0 51,0 49,0 2,0
50,20 49,75 0,45 19,5 17,5 2,0 51,0 48,5 2,5
50,2 49,75 0,45 20,0 * 18,0 2,0 52,0 50,0 2,0
50,50 49,90 0,60 20,5 18,0 2,5 52,0 50,0 2,0

CT3H- 50,9 50,2 0,70 22,0 17,0 5,0 51,0 47,8 3,-2
japT- 50,50 50,25 0,25 19,0 18,0 1,0 48,0 47,5 0,5
Hwe 51,0 50,2

jR**' '
0,8 22,0 18,0 4,0. 53,0 48,8 4,2

T  a 6 ji h u a 3

P hc. 1

Ha pnc. 1 npHBeAeH BHeuiHHH bha npyw H H u KAanaHa ABHraTe­
AH TA3-51, KOTopan H3roTOBAHeTCH Ha 3aBOAe «K p a cH a n  S r a a »  b 
r. r opbKOM H3 CTaAH C-65A no Ty-5621 H3 npOBOAOKH, noAßepr- 
HyToft 3aKaAKe h o ra ycK y .

H o b u h  TexHOAorHHecKHÖ npouecc 3aKAioHaeTCH b CAeAyiomeM. 
HopMaAH30BaHHbIH TOpHHeKaTaHblH nOAKaT AHaMeTpoM 6,5 MM 
noABepraeTCH onncTKe o t  onaAHHu h MeAHeHHio c nocAeAyiom HM 
BOAOHeHHeM no oöu h h o h  TexHOAOrHH AO AHaMeTpa 4,1 mm. n o c A e  
3Toro npoBOAOha HMeeT CAeAyiom He MexaHnnecKHe cb oh c tb 3 : npe- 
AeA npoHHOCTH 135— -142,5 kz/mm2, OTHOCHTeAbHoe yAAHHeHne 3%, 
hhcao CKpyHHBaHHH (8 — 14), hhcao th öob  (7 — 8 ).  J laA ee  npOBO- 
AOKa nocTynaeT  Ha HaBHBKy npyiKHH h uiAH())OBaHHe TopnoB, no- 
ne n ero  CAeAyeT TepM ooöpaöoTK a: HarpeB b co a h x  b Telienne
30 m u h  npn 290—300°.

B pe3yAbTaTe TaKofl o6pa6oTK i; H3AeAHH noAynaioT H y*H b ifi 
KOMnAeKC MexaHHHecKHx CBOHCTB. n o c A e  TepMOOÖpa6 0 TKH CAeAy- 
EOT OHHCTK3 npy>KHH MOKpbIM neCKOM, AeijleKTOCKOnHH, HaKAen 
Apoöb io, TpexKpaTHan ocaAKa h BecoBbie HcnuTaHHH.

ycaOBH»

H arpy3K a  b k z  npn

aeiJiopMauHOHHOM
CTapeHHH 3aKa.iKe h  O Tnycae

A o  HcnbiTaHHH npn  cska-
THH ÄO BbICOTbl B MM\

44.5
35.7

nocjie 100 h HcnuTaHHfi 
npH ’ CJKaTHH a o  BbICOTbl 
b mm:

44.5
35.7

n o c a e  200 h HcnuTaHHÜ
npH OKaTIill a o  BbICOTbl 
b m m :

44.5
35.7

18,5; 19,1; 17,7; 19,2 
50,0; 49,5; 48,5; 51,5

15,8; 15,9; 14,2; 15,5 
47,0; 46,5; 45,0; 48,0

15,6; 15,5; 14,3; 15,4 
46,0; 46,0; 44,5; 47,0

19,1;
48,0;

15,5;
44,0;

15,4;
44,5;

18,3; 18. 
46,0; 47,

15,4; 15, 
43,0; 43,

15,4; 15, 
42,5; 43,

6; 17,5 
0; 45,5

6; 13,8 
0; 41,0

4; 13,9 
0; 41,0

B,AH HCCAeAOBaHHH yCT3A0CTHbIX CBOHCTB ÖblAH H3rOTOBAeHbI 
cnem iaAbHbie n p y *H H u  H3 c th a h  C-65A c TepMOoßpaßoTKoft no 
cym ecTByioiueft TexHOAOrHH h no hobom y TexHOAorHHecKOMy npo- 
neccy. ÄAHHa n p y * H H  250 mm. OcraAbHbie reoMeTpHHecKHe napa- 
MeTpu TaKHe » e ,  KaK y  npyjKHH KAanaHa (m a r  h A naM eTp). Hc­
nbiTaHHH npOBOAHAHCb Ha cneiiHaAbHOM CTeHAe, onncaHHOM b pa- 
6oTe [4] H H3TOTOBAeHHOM Ha r OpbKOBCKOM aBT033BOAe [5] (pHC. 2). 
CTeHÄ BKAIOHaA B CeÖH 3AeKTpOABHraTCAb 1 MOUlHOCTbK) 0,74 KST
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c  h h ca om  oöopoTOB n—  1500 o6/muh; uaH roßoe ycT po fte rß o  2 ä a h  
KpenjieH H H  HcnbrryeMoft npyaKHHbi; HcnbiTyeMyio npy>KHHy 3; n oA - 
BHÄHyio CTOHKy 4, ycTaHaßjiHBaiom yio y roA  H3rn6a npyjKHHbi; 
CHeTHHK 5 HHCAa OÖOPOTOB npy>KHHbi; njIHTy 6 C KpHBOAHHeÖHblM 
na30M H OTBepCTHHMH, (JlHKCHpyiOIHHMH nOABHJKHyiO CTOHKy B HH- 
Tepuajie yrjiOB 0— 170° nepe3 10°.

P hc. 2

E j ia r o A a p a  f io a b h j k h o h  e r o ftk e  H cn u T yeM a n  npy>KHHa MO/KeT 
p a c n o A a ra T b c a  n o  oKpy>KHOCTH b  H H TepB ajie  0 — 170°. ü o s T O M y  
MOJKHO CHHTaTb, HTO B COOTBeTCTByiOIUHX TOHK3X BHTKOB npy>KH- 
Hbi HanpnaceHHH b  k a jK A b ift m o m c h t  Bp eM en n  6 y A y T  OAHHaKOBbi- 
MH H 6 y A y T  H3MeHHTbCH B 33BHCHM0CTH OT yT A a  ÜOBOpOTa CTOfikH.

C  oßOHX KOHU.OB B T ipyjKH H y BBepTblBaiOTCH CneUHaAbHbie n p o ö -  
KH T3KHM 0 6 p a3 0 M , HTO paCCTOHHHe M O K A y  TO ppaM H  (BH yTpeH - 
h h m h ) n p o ß o K  o c T a e T c a  nocTOHHHbiM a a h  a k > 6 h x  H cnb iTyeM bix  
n pyjK H H , t .  e . B b icoTa  npy>KHHbi H  B c e rA a  nocTOHHHa.

H anp nJK eH H fl, B03H H Kaiom H e n p n  HCnblTaHHH npy>KHHbi Ha CTeH- 
A e , paccH H TbiBajiH Cb C A eA yiom H M  oß p a 3 0 M . E c a h  n p y * H H a  H3rH- 
öaeTCH  MOMeHTOM M ,  npHAOJKeHHbiM k  T o p u y  n p y x H H U , t o  Han- 
6 oA b u iH e  Hanpn>KeHHH b  b h t k 3 x  H3 k p y rA o f i  npoBOAOKH pa3BH- 
BaiOTCH y  KO H Typa n o n e p e n n o ro  cencHHH BHTKa b  h a o c k o c t h  H3- 
r n ö a io m e r o  MOMeHTa.

S K B H B ajieH TH oe H a n p a * e H n e  b 3 th x  TOHkax n o  TeopH H  H a n -  

ö oA b u iH x  K acaT eA b H b ix  HanpHJKeHHii (ecA H  n peH eO penb  bah hh hcm  
KPHBH3HH BH TKa) COTAaCHO paÖ O Te i[4]

M
a^ - 0 , l rf3 ’ 0>

TAe M  —  H3TH6aiOmHH MOMeHT, npHAO>KeHHbIH K TOpny npyjKHHbi; 
d  —  A n aM eT p  npoBOAOKH npyacHHbi. 

yroA noBopoTa 6  BepxHero Topna npy>KHHbi OTHOCHTeAbHo h h >k - 
H e ro , KOTopbifi CHHTaeTCH 3aAeaaHHbiM ä a h  npy>k h h , H3roTOBAeH- 
HblX H3 npoBOAOKH KpyrAoro CeHeHHH, OnpeACAHeTCH TaK:

M H  (2 -4- ix cos2 a) tu D i
8 = - — —    , (2 )

E J  2/7 COS a w

CAe D  —  cpeAHHü A n aM eT p  n p ya u iH b i;
E  —  M O AyAb y n p y ro c T H ;
/  —  MOMeHT HHepuHH;
i  —  h h c a o  b h tk o b ;
p, —  K034>4>HHHeHT ü a y c c o H a ;
a  —  y r o A  noÄ "beM a BHTKa npyjKH H bi.

IloA C TaB AH H  b  (J iopM yA y (2 )

•nd* 

=  64

h peuian ypaBHeHHe OTHOCHTeAbHo BeAHHHHbl M , noAyHHM

5 Ed* c o s  a 

=  3 2 D / (2 - fp s c o s 2a ) '

P e m a H  COBMeCTHO ypaBHeHHH (1 )  H (3 )  OTHOCHTeAbHO BeAHHH­
Hbl a aKg , n oA yn a eM

E S d cos a

° 9M =  3 ,2 D R  (2 —|- fi cos2 a) ’ (  '

„  H  
Tjxe. S  =  —  —  mar npy>KHHbi; 

i 

H
R  =  ------  —  p a A H y c  RpHBH3HbI npyjKH H bi.

&
O o p M y A a  (4 )  6b iA a  H cnoA b30B aH a ä a h  p a c n e T a  Hanpn>KeHHH 

npH yCTBAOCTHblX HCnbIT3HHHX. P e3 yA b T a T b I yCT3A0CTHbIX HCnblTa­
HHH npHBeÄeHbi Ha p h c . 3. Ha k pn B b ix  b h a h o , h t o  n p y jK H H u  K Aa- 
naH a, ynpoH H eH H bie AeijiopM auHOHHbiM  CTapeHHeM  ( a ) ,  H M eioT 6 o - 
A e e  BbicoKHe y c T a n o cT H b ie  CBOftcTBa, neM Te, K o T o p b ie  H 3roTOBAe- 
h h  n o  A e ftcT B y io in eH  TexHOAorHH ( 6 ) .  > K ec T k o cT b  npyacH H , H 3ro- 
TOBAeHHblX HO HOBOft TeXHOAOPHH, COCTaBAHCT 3,17 KZjMM, a CT3H- 
AapTHOH 2,92 KzjMM  (cp e A H n e  3HaneHHH 10 H3M epeH H Ü ).

.2*2/MM

P hc. 3

Ha pnc. 4 npHBeAeH BHeuiHHft bha npyjKHHbi, yAepÄHBaromeft 
BHAKy noAmHnHHKa BbiKAioHeHHH cnenAeHHH. j3,eTaAb H3roTOBAneT- 
CH Ha r  OpbkOBCkOM aBT03aBOAe H3 AeHTOHHOH CTaAH
6 5 r ( r O C T  1050-52), TOAiAHHa ee 0,5 m m , uiHpHHa 28 mm. n o  cy- 
m ecTByiom eH TexHOAorHH AeTaAb niTaMiiyeTCH H3 xoAOAHOKaTaHoft 
AeHTbi. H arpeB  noA 3aKaAKy npoH3BOAHT b pHaHHCTOH BaHHe. 3a- 
KaAKa ocymecTBAneTCH b MacAe. Ä a A e e  AeTaAH npoMbrnaioTCH b 
MoeHHoft Mamnue h oraycKaiOTCH b TeneHHe 90 m u h  npn 200°. 
n o c A e  o ra ycK a  npyjKHHbi coCnpaiOTCH Ha npHcnocoÖAeHHe no 
185 i h t . ä a h  (j)Hkcau.HH reoMeTpHH no nepTeJKy h noMemaiOTCH b 
nenb Ha 60 m u h  npn 425° (b  nenn 10 npHcnoco6AeHHÜ). ü o c A e  o t -  
nycka  TßepAOCTb a oa > k h 3  öbiTb H RC  40— 45.

P hc. 4

JX jih  npoBeAeHHH m n pokoro  npoMbiuiAeHHoro onpo6oßaHHH 
HOBoro MeTOAa Ha TopbKOBCKOM MeTaAAyprHHeckOM 3aB0Ae 6 w a o  
H3roTOBAeHO 150 k z  AeHTbi H3 CTaAH 6 5 r  TOAIAHHOH 0,5 M M  h ih h - 
pHHoii 30 mm. TaK  KaK npn s to m  He 6biAO ropHHeKaTaHoft AeHTbi, 
t o  b  KanecTBe h c x o ä h o t o  MeTaAAa öbiAa B3HTa OTOJKÄeHHan AeH- 
Ta (1,0X30) mm, KOTopan HopMaAH30B3Aacb nocAe HarpeBa b npo- 
XOÄHOH SAeKTpOneHH, TßepAOCTb nOCAe H0pM3AH3anHH H RB  
96— 99. JleHTa noA ßepraA acb  oniicTKe o t  oKaAHHbi a6pa3HBHbiM 
nopouiKOM Ha cneunaAbHoft MamHHe h x o a o a h o h  nponaTKe a o  t o a -  
mHHbi 0,5 mm  6e3 npoM e*yTO H H oro OTJKHra. f la A e e  H3 a c h tw  
mTaMnoßaAHCb AeTaAH. IIlTaM nbi npnm Aocb HecKOAbKO noA koppek- 
TnpoBaTb e yneTOM noßbimeHHoft (n o  cpaBHeHHio c  o 6 m h h o h ) yn- 
pyrocTb io  AeHTbi. /JeTaAH noABepraAHCb HarpeBy b TeneHHe 30 m u h  
npn 290— 300° b m axTHoft nenn THna nH-31. n o c A e  CTapeHHH 
TßepAOCTb AeTaAeft H R C  41— 45.

n p n  c 6 o p k e  h H cnbiTaHHHx 10 000 A B H raT eA eft He OTMeneHO pa3 - 
AHHHft M e>KAy ÄBHraTeAHM H c  AeTBAHM H, H3rOTOBAeHHbIMH nO HO- 
Boft TexH O AorH H , h ABHraTeAHM H c  AeTaAH M H , oöp aöoT aH H b iM H  n o  
c y m ecT B yrom e ft TexH O AorH H . S K cn A ya T a iiH H  200 A B H raT eA e ft b Te- 
neHHe ro A a  c  A eT a A b io , H3T0T0BAeHH0ft n o  h o b o A  TexH O AorH H , He 
n oK a 3 a A a  pa3AHHHft c ABHraTeAHM H, HMeiomHM H C T a H A a p ra y io  A e ­
TaAb.
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BbiBOAbi

1. Pa3pa6oTaH h ob m h  TexHoaorHHecKHH npopecc H3roTOBjieHHH 
npy>KHHHbIX H3AeJIHH, 3aKAIOHaK>mHHCH B XOAOAHOÖ naaCTHHeCKOH 
AeijiopMapHH (cTeneub oöscaTHH 4 0 — 6 0 %  6e3 npoMeiKyTOHHoro 
OTHiHra) H0pMajIH30B3HH0H 3arOTOBKH AO OKOHHaTeAbHOrO cene- 
HHH. Ü 3  nOAyHeHHOH JieHTbl HJIH npOBOJIOKH BbipyÖKOH, IlITaMIIOB- 
k o h  h jih  HaBHBKOH H3roTOBJiHeTCH H3aeaHe, KOTopoe noaßepraeTCH 
3aTeM HarpeBy b onTHMajibHOM HHTepBajie TeMnepaTyp h BpeMeHH 
BbiAep>KKH ä a h  npoTeKaHHa npou.eccoB AecjiopMauHOHHoro CTa­
peHHH.

2 . npH H3roTOBJieHHH pa3paöoTaHHbiM MeTOAOM cnnpaji'bHbix 
npy>KHH oöaernaiOTCH ycjiOBHH HaBHBKH, hckjiioh a iotch onepapiiH 
3akajiKH h oraycKa npOBOJIOKH, h to  yMeHbinaeT onacHOCTb oöe3- 
yrjiepoacHBaHHH noßepxHocTH h paeT SKOHOMHiecKHÜ aiJicpeKT. H o -  

Baa TexHOAorHH npHBOAHT k  noBbiHieHHio ycTaaocTHbix h ynpyrnx
CBOHCTB.

3. Pa3pa6oTaiiHbiH  n ponecc yn po ipaeT  H3roTOBaeHHe t o h k h x  
nAacTHHHaTbix npyjKHH, npn 3anajiKe KOTopux b o 3 h h k 3 io t  3Hann-

TejibHbie AetjiopManHH reoMeTpnHecKHx pa3Mepoß; He TpeöyeTCH 
cnepnaabHOH ocHacTKH aah npnaaHHH HeoöxoAHMoft reoMeTpHH B 
npopecce OTnycna.
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Bbl6op OnTMMOAbHblX peKMMOB CIAMCttHOrO LUAMCfcOBdHMSI
KaHfl. TexH. Hayn A. M. KY3HEL10B, H. n. rO JIO CO B

M O C K O B C K H H  a ß T O M e X a H H H e C H H H  H H C T H T y T

D  H AC TO H U l,E E  B p eM H  a a M a 3 H 0 e  u iAH 4>O B aH H e H a x o a H T  u ih -  

p o K o e  n p n M e H e H H e  H a  B c e x  M a n iH H O C T p o H T e a b H b ix  3 a B o a a x  

n p n  H 3 roT O B jieH H H  T B e p a o c n a a B H o r o  H H C T p yM eH T a  h  a e T a a e f t  H3 

T B e p A b ix  cn a a B O B . n o ß b iu ie H H e  t o h h o c t h  o ö p a ö a T b iB a e M o n  a e T a -  

a h ,  O T cy T C T B H e  o x o t o b  h  Tpe in ,H H , 3 H a H H T eA b H o e  c o K p a m e H H e  p a c -  

x o a a  H H C T p y M eH T a  —  b o t  O cH O B H b ie  n p e H M y m e c T B a  n p o i i e c c a  aa- 
M a3H O TO  IH AH ^IO B aH H H  n o  C paB H eH H K ) C a6 p a 3 H B H b IM .

T Ip a B H a b H b iH  B b iö o p  a a M a 3 H b ix  K p y r o B  h  H a 3 H a n eH H e  p a p n o -  

H a a b H b lX  p e iK H M O B  p e3 3 H H H  Ä A H  K O H K peTH b lX  yCAO BH H  O Ö paÖ O TKH  

n o 3 B O A H io T  H a H ö o a e e  n o j r a o  H c n o a b 3 0 B a T b  B c e  n p e H M y m e c T B a  a a H -  

h o t o  n p o p e c c a .

H a  Ka^ieape «T exH oaorH H  ManiHHOcTpoeHHH» M o c k o b c k o t o  aB- 
TOM exaHnnecKoro HHCTHTyTa npoBOAHTcn pa6oTa  no HccaepoBa- 
h h k ) ocHOBHbix 3aKOHOMepHOCTeft n p opecca  aaM a3H0ro inaHijiOBa- 
h h h  aeTaaeft H3 TBepAbix cnaaBOB.

OKcnepHMeHTaabHbie HccaeaoBaHHH npoBopHAHCb Ha yHHBep- 
caabHOM uiaHijiOBaabHOM craHKe Moaean 312M. C t 3 h o k  CHaöiKeH 
MexaHH3MOM noAAepJKaHHH nocTOHHCTBa ycHAHH npH>KHMa xp yra  
K H3aeaHIO C TeH30MeTpHieCKHM KOHTpOaeM.

B xanecTBe SKcnepHMeHTaabnoro oöp a3 pa  Hcnoab30Baaacb 
BTyaKa H3 TB epaoro  cnaaßa MapKH B K  15. B T ya xa  HMeaa Tanne 
pa3Mepbi: D HOp =30-1-50 m m \ d eH = 1 8  m m \ 1 = 50 m m . n p n  h ia h -  

^OBaHHH BTyana ycTaHaßaHBaaacb Ha onpaBKe b  ueHTpax CTamca.

n p n  npoßeaeHHH scex SKcnepnMeHTOB Hcnoab30Baaocb oönab- 
Hoe (5 — 7  a /m u h ) oxaaiKAeHHe TpexnpoueHTHbiM c o a o b h m  pacT- 
BOpOM. UlAH<j)OBaHHe npOH3BOAHaOCb aaM33HbIMH KpyraMH ÄByX
xapanTepncTHK: A n n  2 0 0 X 1 0 X 3  A5  B l 50% , A n n  2 5 0 x 1 0 x 3  
A12 M l 100%.

B b i6 o p  y K a 3 a H H b ix  x a p a n T e p n c T H K  o ö y c a o B a e H  u in p o K H M  n p n -  

M eH eH n eM  a a M a 3 H b ix  K p y r o B  c t 3 k h m h  x a p a K T e p n c T H K a M H  n p n  o ö -  

p a ö o T n e  n o a o Ö H b ix  a e T a a e f t  na M a n iH H O C T p o H T e a b H b ix  h  H H C T p y - 

M e H T a a b H b ix  3 a B o a a x .  n p n  s t o m  b  y c a o B H n x  n p e a B a p H T e a b H o r o  

in a H ^ iO B a H K H  H c c a e a o B a a H C b  n p y r n  H a  M e T a a a H H e c K o ft ,  a b  y c a o -  

b h h x  O K O H H a T e a b H o ro  —  H a  o p ra H n n e c k O H  C B H 3 k ax . n p o p e c c b i  

inaH (| )O BaH H H  ou ,eH H B aaH C b  n y T e M  o n p e p e a e H H a  h cp aB H eH H H  c a e -  

A y io ip H x  n a p a M e T p o ß :

1) npoH3BOAHTeabHOCTb n p o iiecca , t . e. KoannecTBO c h h t o t o  

T B epaoro  cnaaßa b  a 3a epHHHpy BpeMeHH;
2) y a e a b H U H  p a c x o a  a a M a 3 H o r o  H H C T p yM eH T a , t .  e. K oa H H ecT B O  

H 3 p a c x o a o B a H H o r o  a a M a 3 a  b  m z  H a  1 a c h h t o t o  c n a a ß a ;

3) n n c T O T a  o 6 p a 6 o T a H H o i i  n o B ep x H O C T ii.

H eabio npoBeaeHHoro HccaeaoBaHHH HBanaocb ycTaHOBaeHHe 
xapanTepa h  CTeneHH BaHHHHH napaMeTpoß pemHMOB oöpaöoTKH 
Ha OcHOBHbie XapaKTepHCTHKH npouecca uiaH^OBaHHH (npoH3BOAH- 
TeabHOCTb, KanecTBo oöpaöoTKH h  h 3 h o c  Kpyroß).

H 3 M e H e H iie  p e iK H M O B  o ö p a ö o T K H  B b i3 b iB a eT  H 3M eH eH H e A H H aM H - 

neC K H X  (yC H A H H  p e 3 3 H H H ) H K H H eM aTH H eC K H X  (C K O pO C TeÖ  OTHOCH- 

T e a b H o r o  A B H iK eH H fl K p y r a  h  o ö p a ö a T b iß a e M o f t  a e T a a n )  ^ a K T o p o B ,

a T3K>Ke HHcaa KOHTaKTOB peiKyuiHx 3epeH co uiaH^yeMoii no- 
BepXHOCTbHD.

B aaHHoii CTaTbe H3aarai0TCH pe3yabTaTbi HccaeaoBaHHH bahh ­
hhh napaMeTpoß oöpaöoTKH Ha OcHOBHbie XapaKTepHCTHKH npoiiec­
ca npH H3MeHeHHH TOAbKO KHHeMaTHHeCKOrO (jlaKTOpa H HX CpaB- 
HeHHe c pe3yabTaTaMH HccaeaoBaHHH npn nocTOHHHOM BpeivieHH 
uiaH îOBaHHH. C peAbio HCKaioHeHHH AHHaMHHecKoro 4>abTopa 
IPAHljlOBaHHe npOH3BOAHAOCb C nOCTOHHHbIM yCHAHeM npHJKHMa. 
Bbiaa npnHHTa onTHMaabHan BeannnHa ycHAHH npniKHMa, paBHan 
npn uiaH(})OBaHHH KpyroM Ha MeTaaaHnecKOH CBH3Ke 7,5 Ke, a Ha 
opraHHHecKOH 5 Ke. T Io c to h h c tb o  nncaa KOHTaKTOB peiKyipax 3e- 
peH co inaHiJiyeMOH noßepxHOCTbio oöecnenHBaaocb nyTeM H3MeHe- 
HHH BpeMeHH UIAHljlOBaHHH TaK, HTOÖbl ÖblAH BblAepiKaHbl CAeAylO- 
ipne paßeHCTBa:

v KpT  =  const; 

v m T  =  const; 

SnpodE =  const,

rp e  v Kp —  CKopocTb BpaipeHHH aaM a3Horo K pyra ; 
v u3 —  CKOpOCTb BpaipeHHH H3ACAHH;

Snpod —  BeaHHHHa npopoabHoft noaanH;
T —  BpeMH UIAHljlOBaHHH npH KajKAOM  pe>KHMe OÖpaÖOTKH.

K a * a b i f l  SKcnepHMeHT noBTopnacH 3— 5 pa3.
Pe3yabTaTbi sncnepHMeHTOB nocae MaTeMaTHHecKofl oöpaöoTKH 

npHBeaeHbi Ha pnc. 1— 6.
H a  pnc. 1 h 2  n p H B e a e H b i 33b h ch m o cth , x a p a K T e p H 3 y r o tp H e  b a h - 

H HHe cko po cth  Kpyra v Kp H a CbeM Q u yaeabHbifl p a c x o a  5  aa-

5  Q e  '

Ph c. 1. BaHHHHe ck op o cth  Kpyra  Ha c ieM  (a )  h yaeabHbiil p a c ­
xoa  ( 6 )  npn coxpaHeHHH nocTOHHCTBa nncaa KOHTaKTOB Kpyra 
c H3aeaneM (K p y r  A n n  250x10x3 A12M1 100%; P y =  7,5 Ke\ 

Snpod =0,845 m/muh-, v  u3 =19 m Im u h )
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M a3H bix K p y ro ß . A n a jiH 3  y K a 3 a m ib ix  3aBHCHMOCTeft no3BOAHA y e r a -  
HOBHTb cA eA y io m .ee :

1. C yßejiHMeHHeM ckopocth  Kpyra koahhcctbo CHHToro TBepuoro 
cnaaßa 3a BpeMH K a *A o ro  SKcnepHMemra yMeHbuiaeTCH, OAHaKO 
npOH3BOAHTejIbHOCTb npOUeCCa niAHCjlOBaHHH (CT>eM B eAHHHIiy 
BpeMeHH) pacTeT. CjieAOBaTejibHO, noBbimeHHe np0H3B0AHTeAbH0- 
c th  npouecca npn yBenHueHHH ckopocth BpameHHH Kpyra aocth - 
raeTca 3a cueT yBeAHHeHHH lin c jia  KOHTaKTOB pe>Kyiu,nx 3epeH c

s a ^
fie le

n.2

6,25

3,23

15

rf.5

20

\

26 33 vKp M/cex

15'10" 11’60 " 9 ’10" T MUH

S
M l/ l
0,36
0,72
0,6

0,31

O i

60,66

\ n

<
a §

1
19 38 50
20’ 10’ T30"

J i
6 ’ T muh

Phc. 3 . BjiHHHne ckopocth h3Aojihh Ha CT>eM ( a )  h yueAbHbiH 
p a cx oA  ( 6 ) npn coxpaHeHHH nocTOHHCTBa HHCjia KOHTaKTOB (K p yr 
A n n  250X 10X 3 A 12 Ml 100%; P „= 7,5 Ke- S nood = 0,845 m /m u h -,

=34 M /ceK )

P h c . 2. B ah hhhc ck o p o c th  K p y ra  Ha c-beM ( a )  h yu eA bH b ift p a c -  
x o a  ( 6 )  n p n  coxpaH eH H H  nocTOHHCTBa HHCjia KOHTaKTOB K p y ra  
c  H3AeJiHeM (K p y r  A n n  2 0 0 X 1 0 X 3 A 5 B 1  5 0 % ; P y  — 5 K e > 

S „ P od  = 0 ,8 4 5  m/muh-, v a3 = 1 9  m /m uh)

oöpaßaTbiBaeM oft noßepxHOCTbio. CHHJKeHHe CbeMa TBepuoro cn jia- 
Ba npH yBejIHHeHHH CKOPOCTH UIAH(j)OBaHHH 3a BpeMH KajKAOrO 
SKcnepHMeHTa nponcxoAH T BCJieACTBHe yMeHbineHHH BpeMeHH koh- 
TaKTa K a jK A oro p earym ero  3epHa c oöpaöaTbiBaeM oft noßepx-
HOCTblO.

F Io c jie A H e e  oß-bHCHHeTcn yM eH buieH H eM  a a h h h  A y r n  KOHTaKTa, 
a CAeAOBaTejIbHO, H AAHHbl CTpyjKKH, CHHMaeMOH K3>KAbIM 3ep - 
HOM. 3 T O T  BblBOA XOpOLUO COrjiaCyeTCH C aHajIHTHHeCKOH 33BHCH- 
MOCTbK) AAHHbl A y rH  KOHTaKTa OT CKOpOCTH Bpam eHHH K p y ra , Bbl- 
BeACHHOH A -p oM  TexH . H ayK  E. H. M acA O B b iM 1.

ü y T e M  p a c n e T a , n p oB eA eH H o ro  Ha o c u o ß e  n oA yu eH H b ix  uaH H bix, 
öbiAO  ycTaHOBJieHO, h to  cb eM  T B e p A o ro  cn A aß a  3a oahh  o ö o p o T  
K p y ra  Ha MeTaAAHHeCKOH CBH3Ke yM eH bm aeTCH  c  2 6 ,5 -10-4  z  npn 
v Kp = 1 8  M /ceK, a o  19,4-40-4 z  npn v Kp = 4 4  M/ceK.

2. YBeAHHeHHe CKOPOCTH UIAHCjlOBaHHH BbI3bIBaeT noBbimeHHe 
yAeAbH oro p a cx oA a  aAM a3Horo K pyra. 3 to  noBbimeHHe He3H3HH- 
TeAbHo a a h  K pyra  Ha MeTaAAHHeCKOH cBH3Ke, ho BecbMa cyiuecT- 
BeHHO b CAynae paöoTbi KpyroM  Ha opraHHuecKoft CBH3Ke.

3aBHCHM0CTb yueAbH oro pa cxoA a  aAMa3Hbix KpyroB Ha op ra - 
HHHeCKOH CBH3Ke OT CKOpOCTH BpameHHH K pyra , BblBeAeHHaH Ha 
ocHOBe o6pa6oTKH SKcnepHMeHTaAbHbix AaHHbix, HMeeT b h a

S =  a v l ’j i  ,

rAe a  —  Kos4)(|)m i HeHT-
BbicoK H H  n oK a 3 a T e A b  CTeneHH npH  v K0 CBHAeTeAbCTByeT o  3Ha- 

HHTeAbHOM BAHHHHH CKOpOCTH Bpam eHHH K p y ra  Ha erO  H3HOC npn  
KpenAeHHH 3epeH  op raH H H ecK oft cbh3koh. 3 t o  o6bHCHHeTCH TeM, 
h to  B03H H Kaiom H e n p n  ö o A b iiiH x  ck o p o c th x  pe3aHHH yA a p H b ie  Ha- 
rp y3K H  n p eß b im a iO T  CHAy KpenAeHHH aAM a3H bix  3epeH  h Bbi3biBaioT 
HX ÖbICTpOe BbipblBaHHe H3 CBH3KH. H3HOC aAM a3HbIX KpyTOB Ha 
MeTaAAHHeCKOH CBH3Ke nOHTH He H3MeHHeTCH C yBeAHHeHHeM CKO­
POCTH Bpam eHHH K p y ra , n osT O M y HeAb3H npeAnoAOJKHTb T o ro , h to  
noB b im eH H e ck o p o c th  pe33HHH Bbi3biBaeT pa3A poÖ A eH H e aAM a3- 
H bix 3epeH .

3. YHHTbiBaH BAHHHHe ck op o c th  BpameHHH Kpyra  Ha e ro  H3HOC 
H npOH3BOAHTeAbHOCTb UIAHljlOBaHHH, B K3HeCTBe 0nTHM3AbH0H ee 
BeAHHHHbi m ojkho peKOMeHAOBaTb cA eA y iom yio : aah  KpyroB Ha op- 
raHHHecKOH cBH3Ke He ÖOAee 20 M /ceK, a Ha MeTaAAHHeCKOH —  
40 M/ceK.

P e3 yA b T a T b I HCCAeAOBaHHH BAHHHHH CKOpOCTH Bpam eHHH H3Ae- 
ahh Ha ocHOBHbie xapaK TepH CTH KH  n p o u e c c a  iUAH({>OBaHHH npHBe- 
AeH bi Ha pnc. 3 h 4, a ck o p o c th  npoA O A bH oft HOAaHH —  Ha 
pHC. 5 H 6.

H s  aH aAH 3a npH BeueH H bix  3aBHCHMOCTeft C A eu yeT , h to  n oB b im e­
HHe CKOpOCTefi Bpam eHHH H3AeAHH H npOAOAbHOH nOAaHH BbI3bIB3- 
eT  p e3 K oe  yM CHbrneH iie KOAHnecTBa c h h to to  T B e p A o ro  cn A a ß a  3a 
BpeMH K a>K A oro  aK cnepH M em -a  He33BHCHMo o t  bha3 cbh3kh. C p aB -

' M  a c ji o  b E. H . Ochobu Teopifii m.iHtpoBaHHH MeTajiJiOB. Maiuni3, 
1951.

Ph c. 4. BAHHHHe ck op o cth  h3acahh Ha CT>eM (a )  h yAeAbHbift 
p a cx oA  (6 )  npn coxpaHeHHH nocTOHHCTBa hhcah KOHTaKTOB K pyra  
c H3iueAHeM (x p y r  A n n  2D0XÜ0X3 A5E'l 50%; P „ = 5  k z ; 

S np0d =0,845 m /m uh- v Kp = 2 6  M /ceK )

s 0 ?.

1,06 51,33

0ß1 '60.5

0595 28,98
0.65

'19,92
0,27

j -4 1
f  ?

V

6

> y

0,865 1,13 1,62 U  1,98 SnMp m/muh

11’60"  8’65" 5'60" 5 ' .T  muh

Phc. 5. BAHHHHe npoAOAbHoft nouaun Ha c teM  (a ) h yAeAbHbiü 
p a cxoA  ( 6 )  npn coxpaHeHHH nocTOHHCTBa hhcah KOHTaKTOB Kpyra  
c H3AeAHeM (K p yr Ä n n  2 5 0 X 1 0 X 3  A 1 2 M 1  100% ; Py  =  7,5 kz\ 

v n p  = 3 4  M/ceK; v u3 = 1 9  m /m uh)

S 0e

P h c . 6. BAHHHHe npoAOAbHoft nouann Ha CT>eM (a )  h  yAeAbHbiü
p acxoA  ( 6 )  npn coxpaHeHHH nocTOHHCTBa h h c a 3 KOHTaKTOB Kpyra
c H3ueAHeM (K p yr  A n n  2 0 0 X 1 0 X 3  A 5 B 1 5 0 % ; P v = 5 k z ;

,  v Kp = 2 6  M / ce K ; v u3 = 1 9  m /m uh)

HeHHe BeAHHHH CbeMa TBepAoro cnuaBa b euHHHuy BpeMeHH, noAy- 
neHHbix Ha ocHOBe 3KcnepHMeHTaAbHbix AaHHbix, noKa3biBaeT, h t o  
BO BCeX CAyUaHX HaÖAIOAaeTCH CHHJKeHHe npOH3BOAHTeAbHOCTH 
UIAHljlOBaHHfl. 3 t 0  0 6 bflCHHeTCH TeM, hto npH yBeAHHeHHH CKopo-
cth  BpameHHH h npoAOAbHoro nepeM em eH H H  H3AeA«H yM eH bm e-
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HHe TOJIIUHHbl CTpyjKKH, CHHMaeMOß Ka>KÄbIM ajIMa3HbIM 3epHOM, 
CHH>KaeT npoH3BOÄHTejibHOCTb npouecca  ßoabiue, neM noBbiuiaeT 
ee  yBejiHMeHue nncaa KOHTaKTOB pem ym n x  3epeH n p yra  c  H3aean- 
eM  b  eu H H H u y  BpeM eH H .

yBeuHueHne ck o po c th  BpameHHH h npoaoabH bix nepeMemeHHH 
u era jiH  Bbi3biBaeT pocT  ya ea b u o ro  p a cx oa a  ajiMa3Hbix hpyroB .

Bbiao ycTaHOBjieHO, h to  npn man<|)OBaHHH KpyraMH oaH ofi xa- 
paKTepHCTHKH H3MeHeHne peJKHMOB cymecTBeHHO He Bjmnno Ha 
UHCTOTy oöpaöaTb iB aeM oö noBepxHOCTH.

n p H  mjIH(j)OBaHHH KpyraMH Ha MeTaaaHHeCKOH CBH3Ke 3epHHC- 
TocTbio A12 HHCTOTa o6pa6oTKH cooTBeTCTBOBajia 8-My Kuaccy, a 
npn uuiH^JOBaHHH KpyraMH Ha opraHHuecKofi CBH3Ke 3epHHCT0CTH 
A5 —  9-M y KJiaccy.

B bi b o a h

1. YcTaHOB.aeHo, hto  BJiHHHHe peuTHMOB oöpaöoTKH  Ha yaeab - 
Hbift p a c x o a  ajiMa30B, npoH3BouHTejibH0CTb h kanecTBO mjiH(}>ye- 
Moft nOBepXHOCTH npn ajIM33HOM HIJlHtJjOBaHHH onHCblBaeTCH CJ10>K- 
HblMH 3aBHCHM0CTHMH. C H3MeHeHHeM pe>KHMOB OÖpaÖOTKH H3Me- 
HHeTCH hhcjio KOHTaKTOB peJKyiunx 3epeH Kpyra c ueTaubio, aHHa- 
MHuecKne h KHHeMaTHuecKHe <})aKTopbi npouecca  auMa3Horo rnan- 
$OBaHHH. 3HaneHHe K a m ao ro  H3 s t h x  (jaKTOpOB b o6pa30BaHHH 
yKa3aHHbIX 3aBHCHMOCTefi P33JIHHHO.

2. M t o ö m  onpeuejiHTb 3HaueHHe nncaa KOHTaKTOB pejKyiUHX 3e- 
peH c ueTa jib io  h KHHeMaTnuecKoro 4>aKTopa B o6pa30BaHHH 3b b h -

chm octh  ocHOBHbix n o k a 3 a T e a e fi n p o u e c c a  a jiM a 3 H o ro  m aH ^O B a- 
hhh o t  pejKHMOB o6 p a 6 oT K H , O b iaa  p a ap a iöoT aH a  cn eu n aab H aH  Me- 
TOUHKa. 3 T a  M eTouH Ka n o3 B oa H a a  o 6 ecn eu H T b  n p n  npoBeaeH H H  
HCCJieAOBaHHH nOCTOHHCTBO yCHJIHH npH>KHMa H HHCaa KOHTaKTOB 
p e m y iu n x  3epeH  K p y ra  c  a e T a a b io .

3. H a ocHOBe n poB eaeH H b ix  H ecaeaoB aH H ß  ycTaH O BaeH O , h to :
а )  c  yBeuHHeHneM  c ko po c th  Bpam eHHH K p y ra  yM eH buiaeTCH  t o .t - 

UTHHa CTpyjKKH, CHHMaeMOH OAHHM 3epH0M , H B 03paC TaeT  HHCJIO 
KOHTaKTOB 3epeH  c  a e T a a b io . B c a e a c T B H e  n p e o ö a a a a io m e r o  bjihh- 
hhh  n o c jie A H e ro  cjiaKTopa H aönroaaeTC H  noB bim eH H e nppH3BOaH- 
TejibHOCTH o6 p a 6 oT K H . n P H 3to m  y a e a tH b iß  p a c x o a  K p y ra  Ha Me- 
TajuiHHecKOH CBH3Ke npaKTHHecKH He MeHneTCH, a K p y ra  Ha o p ra -  
HHHeCKOH CBH3Ke B03paCTaeT . n O STO M y peKOM eHUyeTCH UIJIH(j)0- 
BaTb K pyraM H  Ha M eT aaaH H ecK ofi CBH3Ke co  CK opocTbro  40 M / cen  

n ö o a e e ,  a  K pyraM H  Ha opraH H H ecK oft cBH3Ke c o  C K op ocT b io  He b m - 
uie 20 MjceK;

б )  yßejiH H eH H e c k o p o c th  Bpam eHHH h n p o a o a b H o r o  n e p e M e m e ­
HHH u eT a jiH  Bbi3biBaeT yM eH bu ieH H e n poH 3 B oaH T eab n ocT H  o ö p a ß o T -  
KH BCJICACTBHe T o ro , HTO y.MeHbmeHHe TOalUHHbl CTpyiKKH, CHHMae­
MOH oah h m  3epHOM, 0K a3b iB aeT  n p e o ö a a a a io m e e  BJiHHHHe; c yß e- 
jiHHeHneM yK a3aH H b ix  n ap aM eT p oB  p o k h m o b  o ö p a ö o T K H  ya ea b H b ifi 
p a c x o a  B 0 3 p acT aeT .

yH H TblBan  COBMeCTHOe AeÜCTBHe 3THX (jlaKTOpOB, MOHCHO peKO- 
MeHAOBaTb cjieuytom He BeamiHHu ck op o cth  Bpam eHHH h n p o a o a b -  
Horo nepeM em eH H H  a e T a a m  v u3 =1.8-7-20 m/muh-, S npoa =0,8-1-
- i - 1 MjMUH.

Y flK  621.983.3.001.4

K B o n p o c y  06 M c n b i T a H k m  m g t o a a o b  h q  r A y 6 o K y i o  B b i T & x i c y

H. B. nOTEKyiUMH

HennCMHCKMH nOJlHTeXHHHeCKMM HHCTMTyT

K O P O C T H O H  MeTOA mTaMnoBKH c Hcnojib30BaHHeM MeTa- 
TejibHbix B3pbiBHaTbix BemecTB no3BOJiH6T nojiyuaTb Ha nep- 

Bbix n e p ex o a a x  aeTa jin  uHUHHapHnecKoft (J)opMbi 6e3 (})jiaHua. H e- 
c m o tp h  Ha s t o ,  peKOMeHaauHH no oueHKe mTaMnyeMocTH t o h k o -  
aucTOBbix M eTajiaoB b jiH TepaType He HMeeTCH. CnocoßHocTb Me- 
T a n j ia  k  r jiyöoK o ft BbiTHJKKe npn CTaTHHecKHX Harpy3Kax b h h b -. 
jmeTCH c  noM om bio npnßopoB U eH TpaabH oro HayHHo-Hccjieaoßa- 
TeabCKoro HHCTHTyTa TexHOJiorHH MamuHOCTpoeHHH, B a u jia y  h ap.

ripoBeaeHHbie HccaeaoßaHHH noKa3biBaioT, h t o  MeTaaabi, upea- 
Ha3H3HeHHble aan CKOPOCTHOH H OÖblHHOH mTaMnOBKH, MOHJHO HC- 
nbiTbiBaTb Ha npHßope THna FU JI nocae ocHameHHH ero c o o t b c t - 
CTByiomHM KOMnaeKTOM paOoHHx HHCTpyMeHTOB (pnc. 1). IFpHÖop 
npu stow  aoasceH aaKpenuHTbca b  BepTHKaabHOM noaouieHHH.

FIpeaaaraeM biH  MeToa, MoaeaHpyramuH npouecc b h th jk k h  npu 
cao>KHOM HanpHJKeHHOM c o c to h h h h , oTaHuaeTCH yHHBepcaabHO- 
•CTblO, npOCTOTOH KOHCTpyKUHH H yaOÖCTBOM nOab30BaHHH.

KaK  BHaHO H3 PHC. 1, 
L  BbiTHurKa Beaacb c npHMe-

HeHHeM m ecTKoro cu aaa- 
K o a ep Ä a T ea a . 3a3op  I 
M em ay MaTpHuefl h cK aaa- 
Koaepm aTcaeM  ycTaHaß- 
aHBaacH no HHanbaTOpy h 
ne H3MeHnacH b npouecce 
aetJiopMHpoBaHHH 3aro- 
TOBKH.

f l a n  BbIHBHeHHH OnTH- 
MaabHbix 3HaneHHH i 
npeaßapHTeabHO 6biaa 
ocym ecTBaeH a mTaMnoB- 
Ka-BbiTH>KKa o6pa3UOB na 
ycTaHOBKe n op oxoß oro  
aeßcTBHH (y rm ) h rna- 
paßaHHecKOM npecce. B 
pe3yabTaTe s t o t o  ßbian 
noayHeHu KpHBbie 1 h 2  

P h c . 1. C xeM a ucnuTaHHH ancTOBO- (p h c .  2, a ,  6) , xapaKTep- 
ro  M aTepnaaa Ha rayß o K y io  b u -  Hble K0HKPeTHbix Ma- 

THHiKy: repnaaoB  h ToamHH 3aro-

/ — MaTpnua; 2  —  cKaaaKoaepMaTe.ib; TOBOK.
3  —  nyaHCOH; 4  —  n oa yn iK a  y la H H b lC  K p H B b ie  .’IO K a T

b 30He KauecTBeHHo m TaMnyeMbix aeTaaeß . O hh npeacTaBanioT co- 
6cß  reoMeTpHHecKOe MecTO ToneK, KoopaHHaTOM KOTopbix HBan- 
iotch 3aaaßaeM bifl K03({)(})HUneHT b h t h >kk h  h BeaHHHHa ycTaHaB- 
aHBaeM oro 3a3opa.

.äcp
■ D 3

0,70

0,66

0,62

0,58

0M

0

2  y

' t

/

/
/

/

^  /
l
1
1
1

/h
/2

Nj

1,137 1,36h 1,591 i/t 0 1,026 1,283 i/ t
a )  6)

P hc . 2. 3aBHCHMocTb K03<juJ)HUHeHTa b h th jk k h  o t  3a3opa M e * a y
MaTpnuefl h CKaaaKoaepxtaTeaeM :

TyHHan aaroroB K a r^ = rn = 0 ,5  m m , 0.39 m m ]; 1 — Ha Y r iA ;  

—  Ha rH Ä pon pecce

npH HeH3MeHH0Ü CTeneHH BHTH5KKH TOJlUlHHa KpaH CTeHKH 0 6 - 
pa3ua He o c ia eT cn  nocTOHHHOH, a H3MeHaeicsi nponopunoHajibHo 
H3MeHeHHio hcxo^h oh  TOJimHHbi1. FIoaToM y, HTOÖbi ä jih  Tex x e

1 P O M a H O B C K H fl. B. n. CnpaBOMHHK no XOJIOAHOfi UITaMIlOBKe. 
M am rH 3, 1959.
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M aTepaajioB  npa H3BecTHOM KoacfxfcimHeHTe b h t h ik k h  m  onpefle- 
ÄHTb 3a30p i ,  COOTBeTCTByiOmHH 3aaaH H 0H  TOAIHHHe 3arOTOBKH,

ÄOCTaTO^Ho e ro  OTHocHTejibHoe 3HaaeHHe yMHOJKHTb Ha

3Ty TOJiiUHHy. HaftfleHHbie npeflejibHbie 3HaqeHH« Kosijj^HUHeHTOB 
BblTJOKeK (CM. TaÖJlHliy) 6bIJlH npHHHTbl 3a KpHTepHH ÄÄH CpaBHe- 
hhh  pe3yjibTaTOB HcnbiTaHHH Ha npHÖope T IT J I.

M apna
MaTepna^a

TOAIUHHa 
3arOTOBKH 

t  B M M

KOB(J)Cj)HUHeHT BblTflWKH

m , npH CKO- 
pOCTHOft UJTaM-
nOBKe Ha y n A

m npH oöbm-

HOÄ unaM noB- 
Ke Ha rHApO- 

n p e c c e

m "  npw

OßblMHOft uiiaM- 
noßKe Ha npn- 

6 ope  THna I1TJ1

A2M 0,44 0,62 0,62 0,62
A2M 0,44 0,60 0,60* 0,60*
A2M 0,44 0,67* — —

JI62M 0,39 0,62 0,62 0,62
J162M 0,39 0,60 0,60 0,60
J162M 0,39 0,55* 0,55* 0,55*

*  npeAeJlbHbie 3HaMeHHfl K094>4)H1l HeHTOB.

F IoÄ roT O B K a  3aroTOBOK k  ncnb iTaH H io  Ha npH Ö ope n T J I  npoH 3- 
BOÄHJiacb n o  ÄByM  BapnaH TaM . F Io  nepBO M y H3 h h x  (M eTOAHKa 
U e H T p a jib H o ro  H ayH H O -H ccjieÄO B aTejibC K oro  HHCTHTyTa TexHOJiorHH 
ManiHHOCTpOeHHH) Bbipe3aJIOCb HeCKOJIbKO 3arO TO BO « C ÄH aM eT- 
paM H , OTJiHnaioin.HMHCH Ha 1 m m . I l p n  HcnbiTaHHH 3aroT0B K H  c 
HaHÖOJIblHHMH ÄH aM eTpaM H  pa3pbIBajlH Cb, a C HaHMeHbIHHMH pa3- 
M epaM H  —  n poTH rnBajiH Cb.

B o  BTopoMy Bapnamy 3aroTOBKH npHHHMajiHCb o ä h o t o  ana- 
Meipa. Heo6xon.HMO, h t o ö h  ÄHaMeTpu 3aroTOBO« HaxoÄHJincb b 
npe^enax aonycTHMbix 3HaneHHfl m, corjiacyiomHXCH c h p h h h to h  
BejiHHHHoft p a Ä H yco B  3aKpyrjieHHft paßoHHX k p o m o k  Maipnubi h 
nyaHcoHa ( r M  h r n ) .

3 a Ä a B a n c b  3a3opoM i  h  onpe^ejinH no cooTBeTCTByiomeH Kpn-

b o h  2  (pnc. 2, 6 )  K0 3 <J)(fiHUHeHT BbiTH>KKH, nyTeM  n o c jie n o B a T e jib -  
h o h  n iTaM noBKH  H cn b n yeM b ie  3aroTOBKH ä o b o ä h t  ä o  p a3pb m a.

P e3 yÄ b T a T b i HcnbiTaHHH 0Ka3ajiH Cb OÄHHaKOBbiMH. Pa3H H u a  3a- 
KjnonaeTCH jin m b  b  KO jiHnecTBe h  b h ä c  ocH acTKH . B  nepBOM cn y - 
n ae  ÄÄH 3arOTOBOK OÄHOH TOÄIHHHbl HeOÖXOÄHMO HMeTb HeCKOJIb­
KO BbipyßHblX HITaMnOB H OÄHH. BbITH>KHOH, BO BTOpOM —  OÄHH 
BblpyÖHOii H ÄBa-TpH  BblTHJKHbIX. I lp H  3T0M  OÄHH H3 BblTHJKHblX 
n iTaM noB  ÄOJiHieH HMeTb p aöoH H e pa3M epb i, Bb ixoÄH iUH e 3a n p eA e- 
ä m  Ä on ycTH M b ix  3HaneHHH m.  B  o ö o h x  cJ iynaH x H eoöxoÄH M O CTb 
KOMnÄeKTOB HHCTpyMeHTa HBÄfleTCH CymeCTBeHHbl.M HeÄOCTaTKOM.

0 6 p a3 H b i, H3roTOBÄeHHbie H3 ajiioM H HH eBbix (A 2 M )  h Ä aTyH H bix  
(J 1 6 2 M ) 3aroTOBOK c to ä tu h h o h  t  cooTBeTCTBeH H o 0 ,4 4  h 0 ,39  m m  
Ha y n Ä ,  rH Ä p o n p e c c e  h n p n ß o p e  F ITJ1, HMeiOT HHCTyio h r jia Ä K y io  
n oß ep x H oc T b  npn  noJiHOM o t c y t c t b h h  c k ä 3 ä o k  b cTeH K ax. O ß p a 3 0 - 
BaHHe npaBHJibHbix n eT b ip ex  BbiCTynoB H a B ep xy  c tb h k h  Ä eT a jiH  b 
(jiop.Me y in eK , p acn o jio a ceH H b ix  nOÄ yr.io .v i 4 5 ° k H anpaBJieHH io n p o -  
K3TKH, HaÖJIIOÄaÄOCb TOÄbKO y  a.HOMHHHeBblX 0ßpa3H 0B . XljIH  
UBeTHbix M eT aju ioB  3 t o  HBÄeHHe oßbucH neTC H  He aH H 30Tp on no- 
CTbK), a KpHCTaÄÄHHeCKOH CTpyKTypO H  3THX MeT3JIJI0B. 

O o p M o o 6 p a 3 0 B a iiH e  npoH3BOÄHJiocb npn  n oM o m n  o ä h o h  n a p u  
B b iT H Ä H oro  HHCTpyM eHTa. P a Ä H yc b i 3 a «p y r jieH H H  r M h r n npHHH- 
Tbl MHHH.WajlbHblMH —  0,5 MM.

P lo c j ie  Tm aTe.TbH oro  aH aÄH 3a p e3 y jib T a T 0 B  HcnbiTaHHH 6 h j io  
ycTaHOBJieHO, h to  ä ä h  aÄioM H H H eßbix 3aroTOBOK, cnojiyneHHbix Ha 
n p n ß o p e  T n n a  B T J I  h oTu iTaM noß aH H b ix  Ha rn Ä p o n p e c c e , npe- 
Ä eÄ bH bie K03Cp(f)HHHeHTbI BHTH5K6K 0Ka3ajIHCb paBHbIMH HÄH He­
CKOJIbKO Bbiuie, neM ep H  c k o p o c th o m  ÄetJiopMHpOBaHHH, t .  e.

m 1 —  k m x =  k m x ,

TÄe & =  0,95 —  HOnpaBOHHblH K03(|K})HHHeHT.
J.ÄH  Ä aTyH H bix  ÄeTaneft MHHHMaÄbHble K09(p<})HHHeHTbI BblTHJKeK 

HMeiOT o ä h o  h t o  » e  n p eÄ eÄ b H o e  3HaneHHe h, CÄeÄOBaTeÄbHO,

m l  =  m x =  m x . 

i
KpHBbie, xapaKTepH3yiom He 3aBHCHM0CTb m  o t  —~  npn b u -  

T H *K e  Ha npnßope PITJ1 h rHÄponpecce, inpaKTHnecKH coßnaÄaiOT.

YflK  621.979

LÜTaMn c OBTOMaTMHecKOM noflaweM
A. LU. M YPACO B, H. M. KAPnHJlEC

y/lbPHOBCKMM 3BT03aB0A

I / l 3 r O T O B J I E H H E  peM H eft K p en Ä eu n n  TeH Ta (p n c . 1) k Ky30- 
**■ By aBTOM oÖHÄeft TA3-69 h TA3-69A Ha yÄbHHOBCKOM aBTo- 
33B 0Ä e ocymecTBÄHÄOCb Ha npocTO M  u iT aM n e c pynH oft nO ÄaH eii 
pyAOHHOH TeebM M . 3 tO  ÖblÄO CBJI33H0 C ßOÄbHIOH 3aTp3TOH B p e­
MeHH Ha ycTaH O B K y h cb e M  Ä eT a n n . EIpHM eHeHHe oßbiHHbix no- 
Ä a iom H X  ycT p o ftcT B , CBH3aHHbix c  n p ecco M  (BaÄKO Ban n oA a n a , p o - 
ÄHKOBan n o Ä a n a ), He A a ß a n o  noÄO iKH TeÄbH bix pe3 yÄ bTaT0 B  H3- 
3a T o ro , h t o  M a T ep n a n  peMHH (T e c b M a ) He o Ö Ä aÄ aÄ  ä o c t3 to h h o h

■W 0t3.

S r
0 - - 0 - - 0 -

P hc. 1

HiecTKOCTbio h b n p o p e c c e  n oÄ anH  b p a ß o n y io  30H y u iTaM na n p o- 
rnßaÄCH , h to  B e n o  k  n o T e p e  CTaßHÄbHOCTH ä ä h h h  Ä eT a n n .

C  u eÄ b io  n oÄ H o ft aBTOM aTH3aiiHH n oÄ an H  M a T ep n a n a  b uiTaMn 
h c b e M a  t o t o b o h  Ä e x a n n  ß bM a p a 3 p a ö o T a H a  n o  npeÄÄOHceHHio 
B . H . B acH H a  opH rH H aAbH an  cx eM a  n o Ä a io iii,e ro  y c T p o flcT B a . 3 a -  
TeM 6bIÄ H3rOTOBÄeH H BHeApeH  B npOH3BOÄCTBO IHTaM n C aBTO- 
MaTHHecKoft n oÄ a n e ft . FIpHHHHn p aß oT b i H iTaM na-aB TO M aTa ä ä h  
H3roT0B Ä eiiH H  peMHH TeH Ta 3aKÄiOHaeTCH b  C Ä eA y iou ieM  (p n c . 2 ) .  
P y n o H  TecbM bi ycTaH aB Ä H B aeTcn  Ha B epTH K aÄbH yio  pyÄO H H im y, 
CBoßoÄHbift KOHen TecbM bi 3 a K p e n Ä H e T « i M e iK Ä y  BaÄKaMH 1 h  2 , 

3a cn eT  npyiK H H  3  h  iia n p aB Ä H iom H x  nnaHOK 4  npeÄ O TB pam aeTcsi 
H3rHÖaHHe TecbM bi b n p o u e c c e  noÄanH . O p H  on ycK a iiH H  noÄ3VHa 
n p e c c a  n p y *H H H b iß  npHHiHM 5  n p H Ä H M a ex  3aroTO B K y k  M aTpn- P hc. 2
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uaM  h M aTpH iieÄepJKaTe.n io, n o c a e  n e ro  t p h  n p o K o a c m b ix  n yaH - 
coH a  6  n poK a jib iß a iO T  O T B e p c ra a , a (Jm rypHbift h o jk  7 O Tpe3aeT  
p a H ee  n p o K o a o T y io  a e T a a b . O T p e 3 a tiH a a  a e T a a b  n a a a e T  b  ß yH K ep - 
KaKonHTejib.

O t  x o a a  n p e c c a  n p n  n o M o m u  K jiHHa 8 n o ji3 y u iK a -p e ftK a  9 n o -  

j iy q a e T  B 0 3 B p a T n o -n o c T y n a T e J ib H o e  Ä B H w e H n e . n o a 3 y iu K a -p e Ö K a  

B epe3  CHCTGMy m ecT ep eH  10 n p o H 3 B o a H T  B p a m e H H e  B a a K a  1, n p n -  
neM  ß a a r o a a p n  o a H o e ro p o H iie f t  3 y ß n a T o ft  M y ({)T e  B p a m e H n e  B a a -

Ka, a cjieÄOBaTeJibHO, h noaaua Ha H eofixoauM yio aaHHy TecbMbi 
npoHcxoÄHT TOJibKO npn x o a e  noji3yHa BBepx.

B KOHpe p a ß o n e ro  xoaa TopM 03 H oe ycTpo ftcTB O  11, B 0 3aeftcT - 
B ya  Ha B aaoK  1 , ra cH T  H H epunoH H yio  c n j iy  e r o ,  h TeM caM biM  o ß e c -  
neaHBaeTCH TOHHOCTb iuara  n oa a n H  M a T ep n a a a .

B H eap eH H e  b n poH 3 B oacTB o  u iTaM n a  c  aBTO M araH ecK oft n o a a -  
neft M a T e p n a a a  n o3 B oaH ao  noBbicHTb npoH 3BoaH TeabH O CTb Tpyaa 
ß oaee  neM b  6  p a3 , BHCBoßoanao n p e c c o ß o e  o ß o p y a o B a H n e .

y flK  629.11.012.5.001.8( — 87)

TE H flE H LlM M  P A 3 BMTH3  L U H P O K O n P O cD k lJ lbH b lX  LLIMH

C T P E M J IE H H E  CHH3HTb COßCTBeHHblft 
Bec aBTOMoßHaeft h ycTpaHHTb paa He- 

aocTaTKOB, npncymHx caßoeHHbiM KoaecaM, 
npHBeao k  co3aaHHio mnpoKonpoijiHabHHx 
UIHH.

B CoBeTCKOM C oio3e n aea  co3aaHHa uih- 
pOKOnpO(})HabHbIX UIHH B03HHKaa Ha OCHO- 
BaHHH on u T a , H akonaeHHoro (1956—  
1958 r r . )  b npou ecce pa3paßoTKH, nccaeao- 
BaHHa h 9KcnayaTau.HH apoHHbix uihh . 
B H acToam ee BpeMH iu h h h h m h  3aßoaaMH 
CTpaHbi BbinymeHbi n a p ra u  pa3aHHHbix th -  
nopa3M epoß u iHpohonpoijiHabHHx uihh .

PaÖOTbl no IUHpOKOnpO(J)HabHbIM UIHHaM 
BeayTCH h 3a pyße>KOM.

P e 3 y a b T a T u  n o c a e a H H x  M e a < a y H a p o a -  
Hbix BbICTaBOK aBTO M oßH aeft BO <t>paHK- 
(J iyp Te-H a-M aH H e h b M iO H xeH e n oK a 3 a a u , 
HTO UlHpOKOnpO^IHabHbie UIHHbl, H a3bIBae- 
M bie 3a  py6e>KOM  « A y n a e K C » ,  «C y n e p -  
C i iH r a »  H au «y a fta -B e ft3 » ,  HaHHHaioT iu h - 
P o k o  npuMeHHTbCH b npaK TH K e 3apy6e>K - 
HOrO aBTOMOÖHaeCTpOeHHH.

O o  HMeioiuHMCH aaHHbiM, npoßaeM a uih- 
poKonpo({)HabHbix u ihh  oxBaTb ißaer paa 
BOnpOCOB, CBH3aHHbIX c noBbiuieHHeM Tex- 
HHK0-9K0H0MHHeCKHX nOKa3aTeaefi aBTOMo­
ßHaeft pa3aHHHoro Ha3HaHeHHH, a T a x w e  
pa3HOOßpa3HbIX MaiUHH, Ha KOTopbix HC- 
noab3yioTCH nHeBMaTuaecKHe uiHHbi.

3a pyßeacoM uiupoKonpoiJiHabHbie iu h h h  
b HacTOHiuee BpeMH pa3pa6aTbiBaiOTCH a a a  
cneuuaabHbix aBTOMoßHaeft, a a a  3eMaepoft- 
HO-TpaHCnOpTHbIX H CTpOHTeabHO-aOpOIK- 
Hbix MauiHH, a a a  oßbiHHbix rpy30Bbix aBTO­
MoßHaeft h npnuenoB.

PaßOTbl no IUHpOKOnpO(}>HabHbIM UIHHaM, 
HMeiomHM HapyjKHbift anaM eTp a o  3 m  h 
iunpHHy n p o^ H aa  a o  1,2 m , B eayTca 3a 
pyßeiKOM npHMepHo c 1955 r. B nocaeaH ee 
BpeMH 3TH UIHHbl IUHpOkO HCnOab3yiOTCa Ha 
cneuuaabHbix MauiHHax h aBTonoe3aax, 
npeaHa3HaaeHHbix a a a  aßH>KeHHa no n ecxy  
h CHeiry. I l o  aaHHbiM tfwp'Mbi OaftpcTOH, 
KpynHoraßapHTHbie uiHpokonpo<})HabHbie 
UIHHbl no CpaBHCHHIO C OßblHHblMH ßOabUIHX 
pa3MepoB MeHbiue HarpeBaioTca [1 ], B cbh - 
3H C 9THM HX npHMeHeHHe CHHTaeTCH oco- 
ßeHHO ueaecooßpa3HbiM  b  ca ya a e  asuiKeHHa 
no a oporaM  c ycoBepuieHCTBOBaHHbiM no- 
KpbiTueM, a TaK>Ke b Tex ycaoBHHx, rae  
Tenaooßpa30BaHHe b uiHHax aßaaeTca  a n - 
MHTHpyiomHM (jiaKTopoM, HanpHMep Ha 
ßoab iu erpy3 iib ix  TpaHcnopTHbix MauiHHax.

P aß O T b l n o  IUHpOKOnpOlJlHabHblM IHHIiaM 
a a a  a o p o jK H b ix  h C T p oH T ea b iiu x  MauiHH b 
H a c T o a m e e  BpeMH Bb im au  H3 e ra a n H  hc- 
ca eaoß aH H H , iu h h h  B b in y ck a io T ca  cepuftHO .

B 1960 r. 3a pyße>KOM n o a B H a u cb  n e p - 
Bbie cooß m e H H a o  p a ß o T a x  n o  m n p o K o n p o - 
(jlHabHblM UIHHaM a a H  oß uH H b lX  rp y 3 0 B b ix  
aBTOM oßHaeft. B H a c To a m e e  BpeMH aM e p n - 
kaH CK aa (jiHpMa 4>afipcTOH o c ß o n a a  cepu ft- 
Hbiii B b in ycK  a s e H a a u a T H  TH n opa 3M ep oB
( o t  10— 16,0 a o  23— 23,5) TakHx uihh 
(rpy3onoa'beMHOCTbio 1075— 7000 /ca), 3a- 
MeHHKDIUHX CaBOeHHbie OßblHHbie UIHHbl. 
OupM a Ha3Baaa s th  u ihhh  «/ ly n a e u c ». 
IIIhhh  «A v n a e K C » H3roTOBaaioTCH ßecKa- 
MepHbiMH Ha HeftaoHOBOM K opae h BbinycKa- 
HDTCH C aeTbipbMH THnBMH pHCyHkOB npO- 
TeKTopa: MarncTpaabHUM («A y n a e k C
TpaH cnopT 100»), yHHBepcaabHbiM ( « A y n -  
aenc Oaa T p sk u iH »), a a a  ropHbix a o p o r  
( «A y n a e n c  P o k  rp n n ») h noBbimeHiioft 
npoxoaHMocTH («A y n a e K C  TayH  3Ha KayH - 
T p n » ) ,

B KOHue 1962 r. n o H B H a ucb cooß m e H H a 
[2 ] o to m , h to  a p y r a a  aM epH KaH Ckaa ({m p - 
Ma T y a b u p  H a a a a a  p a 3 p a ß o T k y  u ih p o k o -  
npO ljlHabHblX UIHH, 3aMeHHIOmHX OßbIHHbie 
caßoeH H bie iu h h u . B 1963 r. ßbiau np o ß e - 
aeHbi H cnbiTaH HH  ne pß bix  oß p a 3 u o B  u ihh  
« C y n e p -C H H r a » .  OcHO BH bie n a p a M e T p u  
3 th x  u ihh  np H Beaeubi b  T a ß a . 1.

B nocaeaHee BpeMH b  CLUA k  B b in ycn y  
yKa3aHHHX u ihh  npncTynuaa TakÄe (jiHpMa 
IO. C. Paßßep Ko.

B Ahthhh (jiHpMa A a H a on  BunycTHaa 
aßa  THna umpoKonpoijiHabHbix u ihh : noßbi- 
uieHHoft rpysonoaijeM H ocTH  aaa aopoiKH o- 
CTpOHTeabHblX MauiHH H UIHHbl, 3aMeHHIO- 
mne caßoeHHbie, aaa SKcnayaTauHH Ha a o - 
p o ra x  c TBepabiM noKpbiTHeM.

UlHpokonpo())HabHbie iu h h h , BHnyckae- 
Mbie aMepHK3HCKHMH (jlHpMaMH OaftpCTOH, 
Tyabup, KD. C. Paßßep Ko h aHrauftckoft

(jm p M o ii A a H a o n ,  H a x o a a T  B ce ß o a b iu e e  
npHM eHeHHe Ha cn eu u aa b H b ix  M au iH H ax  h 
a B T o n o e 3 a a x , aBTO CTpaaH bix T a ra a a x ,  aB- 
TO M oß n aax-caM O C B aaax , ßeTOHOB03ax, a e -  
co B 0 3 ax , 3 eM aepoftH O -T paH cnopTH b ix  h  
CTpoH Teab H O -aop o>K H u x  M au iH H ax, TpaKTO - 
p a x ,  n p H u en a x  h n o a y n p n u e n a x . H a n p u -  
M ep, 3an aaH orep M aH C K aa  (JiHpMa K e c c ß o p -  
3p n o c T a ß a a e T  ca ea y iou i.H e  Tunbi n p u u en oB , 
o ß o p y a o B a H H u x  uiHHaMH H OBoro TH na: ca - 
MOCBaabHbie n p n u e n u  c  nHeiiM aTHnecKHM H 
H rHapaBH H ieCKH M H  OnpOKHablBaiOIUHMH 
M exaHH3M aM H, a ß y x -  h T p e xo cH b ie  n p u u e - 
n u  a a a  M a rn cT p aa b H b ix  nepeBO 30K, M aru- 
C TpaabH bie n p n u en b i-p e ijip H jK ep a T o p b i, ce- 
a ea b H b ie  noaynpH u enb i-U H C TepH bi a ^ n  n ep e - 
B03KH IieM eH Ta.

C 1964 r. uiHpokonpo(})HabHbie iu h h h  
«y a fta -B e ft3»  a a a  rp y 30B nx aBTOMoßHaeft 
h aBToßycoB BBeaeHbi b eiKeroaHHK aMe- 
pHkaHCkHx cTaHaapTOB «T a fte p  3Ha P h m
ACCOCH3HIUH».

B C T aH aapTe  n p eaycM O T p eH  co p T a M e iiT  
u iH poK on po ijiH abH H X  u ihh  a a a  aBTOM oßH­
a e ft  c a M o ro  pa3aH H H oro  Ha3H aaeiiH H .

IllHpokonpoiJiHabHbie u ih iih , BbinyiueH- 
Hbie oTeaecTBeHHoft iu h h h oü  npoMbiuiaeH- 
HOCTbio, no KOH^HrypauHH npo(j)Haa 3 3hh - 
MaioT npoM eiKyroH H oe n oa o iK eH H e  M ea ca y  
CTaHaapTHbIMH H apOHHblMH UIHHHMH. Xa- 
paKTepHOÜ kOHCTpykTHBHOft OCOßeHHOCTblO 
3 th x  u ihh  aßaaeTca  cuabHo pa3BHTaa (n o  
CpaBHeHHK) C ofiblHHblMH) UiHpHHa npO^H- 
aa , Hapy>KHbift anaM eTp h BbicoTa npo4)H- 
a a  npHMepHo TaKHe » e ,  KaK y  oßuaHHX 
u ihh  (pnc. 1 ).

O cHOBHbie KOHCTpyKTHBHbie COOTHOlUeHHH 
UIHpOKOnpO())HabHbIX UIHH B CpaBHeHHH CO

T a C n H u a  1

Pa3Mepbl UIHHH
b Äiofisiax

Mhcjio
cjioeß
Kopua

Pa3Mep
o6ona

b AtoftMax

MancH- 
MajibHaa 

H arpy3na 
B KZ

aaB jieH ae 
B 03 iyxa  
B KZjCM?

UInpH-
na

IUHHIA 
B MM

HapyjKHbifl
AnaMeip

UIHHH 
B MM

PaAny

CT3TH-
qecKHft

c KOAeca 
B M M

AHHaMHqe-
CKHft

15-19,5 14 11,75 3150 5,25 387 1003 462 471
8 ,25-20 10 6,5 1525 5,0 234 968 460 466
16,5 -19 ,5 16 13,00 3700 5,25 425 1052 483 490
9 ,00-20 10 7,00 1800 5,0 256 1020 484 491

18-19,5 16 14,00 4100 5,25 457 1080 498 506
10,00—20 12 7,5 2075 5,25 275 1050 498 507

18-22,5 16 14,00 4470 5,25 457 1156 536 544
18 __ 4970 6,3 -- — — —

10,00-22 12 7,5 2200 5,25 272 1105 523 531
14 _ 2400 0,3 _ — — —

19,5-19,5 18 15,00 4830 6,25 496 1138 521 528
11,00-20 12 8,0 2325 5,25 292 1080 510 519
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P hc. 1. T p H THna a h c -
KOBblX KOJieC AAH IHH- 
pOKOnpO(})HJlbHbIX U1HH: 

a —  THn A ; 6 —  t w i  B ; e —  THn B; / —  ocb 
CHMM ßTpHH o Ö O A a ; 2  —  u iH pH H a o ö o a a ;  3  —  
C M em eH H e  (B b iJ ieT ) o c h  c h m m c tp h h  0 60/ u  H a- 
py>Ky O THOCHTe^bHO npHBaAOHHOft nAOCKOCTH 
ÄH CKa K O A e c a ; 4  —  c&cemeHHe ( b w a c t )  o c h  
CHMMeTpHH OÖOAa BHyTpb OTHOCHTeJIbHO npHBa- 

JlOHHOft nAOCKOCTH ÄH CKa K O A eca

CTaH^apTHblMH H apO^HblMH npHBeÄeHbi B 
Ta Öa. 2.

B P33BHTHH OTe'ieCTIieHHblX KOHCTpyKUHH 
IIIHpOKOnpO^IHJIbHblX LUHH BbIHBHAOCb ABa 
pa3JiHHHbix HanpaBJieHHH.

K  OAHOMy H3 HHX OTHOCHTCH HIHpOKO- 
npo(})HJibHbie innHbi c peryaHpyeM biM  aaß- 
JieHHÖM, K ÄpyrOM y —  lUHpOKOnpO<})HAb- 
Hbie irniHbi, npeÄHa3HaneHHbie a an  ncnojib- 
30BaHHH BMeCTO CABOeHHblX KOACC Ha aBTO­
MOÖHAHX o ö iu e r o  Ha3HaneHHH.

KOHCTpyKUHH mHpOKOnpO({)HJIbHbIX UIHH, 
3aM eH 5iiom H x CABoeHHbie, n p e fly cM a T p H B a- 
eT ö o a e e  pam ion aab H oe Hcnoab30BanHe pe- 
3H H O KopaH bix M aT ep H aaoB . y ^ e a b H a H  rp y -  
3onOAT>eMHOCTb (oT H om eH H e H arpy3K H  Ha 
u iH H y k  e e  B e c y ) y  u iH pohonpoijjiH AbH bix  
u ih h  ö o a b u ie , neM y  oöb iH H bix, Ha 15—  
2 5 % -  B caeA C TB H e 3 T o ro  npHM eHeHHe K o a e c
C  UiHpOKOnpO^HabHblM H HIHHaMH n03B0AH- 
eT  3K0H0MHTb pe3HHOKOPÄHbie M aTep H aab l 
■h M eT aa a , n a y iu n ft  Ha o ö o a b H , b n p e a e a a x  
15— 30% . T a n , H anpH M ep, sk o h om h h  b B ece 
n p n  3aM eH e caB oeH H b ix  K o a e c  c  u ihh3m h 
10,00— 20" Ha K o a e c a  c  m npoKonpocJJHab- 
HbiMH uiHHaMH 18— 19,5" c o cT a B a n eT  135 k z  
Ha K a>K ay io  ocb . B aasH oft o coö eH H o cT b io  
3THX UIHH (n o  CpaBHeHHio C OÖblHHblMn) 
H B an eTca  HecKOAbKO ö o a w u a H  p a a n a a b H a n  
h T aH reH iiH aab H aa  saacrau H O C T b , M eH b iuan 
B ean 'iH H a cp e aH H x  y a e a b H b ix  aa sa eH H H  b 
KOHTaKTe UIHH C OnOpHOft nOBepXHOCTbK), a 
T a k * e  ö o a e e  paBHOM epHbift x a p a K T e p  p a c -  
np eaeaeH H H  y a e a b H b ix  aaß aeH H ü  n o  n a o -  
lu a a n  KOHTaKTa. IÜ H p oK on p oc jm ab H b ie  u ih - 
Hbl M o ry T  MOHTHpOBaTbCH KaK Ha OÖOAbHX 
TH na «T p H a e K c » ,  TaK  h Ha o ö o a b n x  oöb in - 
h h x  ancK O B bix  K o a e c . n p n  s to m  npH M enn- 
io t c h  pa3aH UH bie c n o c o ö b i pacnoaoH ceH H H  
UIHpOKOnpo4>HabHOH lHHHbl OTHOCHTeabHO 
CTynH iib i. T a n , cjiHpMoft 4>aftpcTOH p a 3 p a -  
ö o T a H o  T p ii TH na a h c k o b m x  K o a e c  a a h  ihh - 
p o K o n p o ^ n a b H b ix  u ihh  [3], O TaH n aiou iH xca

Beam H H O H  Bb iaeTa  a n c K a  K o a e c a  (cm . 
pn c . 1). K o a e c a  ra n o B  A h  B npHMeHHiOT- 
ch  a a h  3 a a H n x , ä THna B b o ch o b h om  nrn t 
nepeaH H X  m ö c to b  aBTOMOÖHaH. n p H M e H e ­
HHe na rp y3 0 B b ix  aB TO M O önaax  h a ß x o ö y -  
c a x  K o a e c  r a n a  B n o3 B oa iiT  yM etibu iH Tb 
pa3M ep  n ep ea H e ft o c h . 3 a M eH a  c a b o c h h u x  
ih h h  Ha OAHHapHbie u iH poK on po (j)H abH b ie  c 
K oaecaM H  THna A o ö e c n e iH B a e T  a y n m y io  
yCTOftUHBOCTb aBTOMOÖHaH n o  OnpOKHAbl- 
BaHHio, h o  Bbi3biBaeT n e p e rp y 3 K y  o ch . H a h  
aBTOMOÖHAeft, p a ö o T a io m H X  c n oa H o ft Ha- 
rp y3 K o ft, npuMCHHiOTCH K o a e c a  THna B.

B p e 3 y a b T a T e  T p e x a e r a n x  a o p o a ra b ix  H c­
nbiTaHHft (jjnpM bi CLUA, B b in ycK a iom H e u ih - 
pOKOnpO^IHnbHbie IIIHHbl, npHUIAH K BHBO- 
a y ,  h t o  n p eH M ym ecT B a  s t h x  u ih h  n e p e a
OÖblHHblMH CABOeHHbIMH npeBOCXOAHT HX 
HeaOCTaTKH. npHMeHeHHe 3THX IHHH n03BO- 
aaeT  CHH3HTb Bec HenoapeccopeHHbix Macc 
h cooTBeTCTBeHHO noBHCHTb rp y3 o n oa ’b- 
eMHOCTb TpaHcnopTHoro cpeacTBa. S k o h o -  
mhh b Bece npH 3aMeHe oÖbinHbix caßoeH- 
HblX UIHH 10,00— 20 Ha UIHpOKOnpO(j>HAbHbie 
uiHHbi 18— 19,5 «A y n a e K C » Ha a B T oc ip aa - 
hom  r a ra a e  c  noaynpH iienoM  cocTaBaaex 
ö o a ee  500 k z  l[4],

AßTOMOÖHAb Ha UIHpOKOnpO(}>HAbHbIX UIH- 
H a x  HM eeT M eH b iuee c o n p o ra B a e H n e  K aae- 
h h k ), a x o  CHHHtaeT p a c x o a  TonaH B a n pn  
ABHJKeHHH n o  TBepabIM  nOKpblTHHM Ha 5 —  
1 0 % . n pn  3KcnayaTau ,H H  h x  Ha a e c o p a 3 -  
p a öO T K a x  yM eH bu ieH ne p a c x o a a  T o n a irea , 
n o  aaHHbiM  cjmpMbi «PaftpcTO H , c o cT a B a a eT  
6— 8 % . IU n pokon poctiH A bH b ie  u iu h m  no3BO- 
a h io t  a y a rn e  peu iH Tb  n p o ö a e M y  o xa a > K a e - 
HHH TOpM03HbIX ÖapaÖaHOB. H 3 -3 a  MeHb- 
Hieft IHHpHHbl K o a e c  C IUHpOKOnpO(J)HabHbI- 
MH HIHHaMH (n o  CpaBHeHHK) C OÖbiaHbIMH 
caBoeH H biM H ) xopM 03H bie ö a p a ö a H b i a y a rn e  
o x a a *a a iO T C H , a r o  n o B u m a e T  3c})(j)eKTHB- 
HOCTb TopM 030B  h  yB eau aH B aeT  cp  OK HX 
cayiK Ö b i.

n p H M e H e H H e  U IH p O K O n p O (J )H a b H H X  IHHH, 
H M e io m H x  H H 3 h y io  p a a H a A b H y i o  h  T a H r e H -  

i i n a a b H y i o  » e c T K O C T b ,  y a y a t u a e T  K O M i j io p -  

T a ö e a b H O C T b  a B H a t e i iH a  a B T O M o ö n a s i  3 a  

c a e T  y M e H b U ie H H H  K o a e ö a H H f t  K y 3 0 B a  h 
C H H J K eH H H  B H Ö p a i lH ft  B  T p a H C M H C C H H . Onhl- 
t h , n p o B e a e H H H e  p a a o M  3 a p y ö e > K H b ix  

(J iH p M , n o K a 3 a a n ,  h t o  b  n e K O T o p b i x  c a y a a -  

h x  B b i c o K a n  s a a c T H a H o c T b  s t h x  ih h h  n o -  

3 B o a a e T  O T K a 3 a T b c n  o t  n p H M e H e H H H  p e c -  

c o p H O f t  n o a B e c K H ,  b  a a c T H O C T H  n p n  k o h c t - 
p y n p o B a H H H  n p H i i e n o B  h  a B T O M O Ö H a e f t - c a -  

M O C B a a o B .

O TM eaaeTC H  TaK>Ke noB biiueH H aa n p o x o -  
AHMOCTb aBTOMOÖHAH, o ö o p y a o B a H H o ro  IHH- 
pOKOnpO(()HabHbIMH HIHHaMH, Ha T3KHX 
rp y H T a x , KaK c y x o ft  n ecoK , yB aaiK H enH aH  
n a x o T a  h a P - n p n  ABHHceHHH n o  a o p o r a M  
c TB epabiM  noKpbiTHeM  ya yam a eT C H  MaHeB- 
peHHOCTb H ynpaBAHeM OCTb aBTOMOÖHaH, a 
TaKHce oöecneaH B aioTC H  aocT a T oa H O  B b ico ­
KHe TH roB O -cnenH bie K aaecTB a  ( 3 a ca eT

T a ß j i H u a  2

T H n  IIIHHbl

KOHCTpyKTHBHbie COOTHOmeHHH 
u ih h  n o  npecccpopM e

KOHCTpyKTHBHbie COOTHOUieHHS IHHH 
b HaayTOM c o c t o s h h h

HIB b/B filb B % H/B CjB D/d B/D

C T a H ja p T H b ie
IIlHpOKOnpOlJlHJlbHbie
ApoaH bie

1,05-1,12 
0 ,6 5 -0 ,9  
0 ,3 -0 ,5

0 ,7 -0 ,8  
0 ,6 5 -0 ,8  
0 ,9 -1 ,0

8 -1 3
5 -1 0

15-18

0 ,9 -1 ,0 5
0,6—0,85

0,35-0 ,45

0,45-0 ,65  
0 ,8 -0 ,8 5  
0 ,9 -1 ,0

1 ,85-2,60 
1 ,9 -2 ,4  
1 ,5 -2 ,6

0 ,2 -0 ,3  
0 ,3 5 -0 ,4  
0 ,5 -0 ,55

n  p  h m e n a ii ii e . D — iiapyjKiibift anaMeTp; B — innpnna n p o ^ n jia ; H  —  BbicoTa npocpnan; C — 
uiwpHHa o6om ; d — nocaÄO'iiibifl jinaM eTp; b — uiH praa ßerOBOft a o p o iK K n ; 
h — crp en a  a y r n  npOTeKTOpa.

ö o a e e  m n p o K o ft ö e ro ß o ft  a a c r a  npoTeK TO - 
p a  h  n o A H o ro  KOHTaKTa c a o p o r o ß  n o  Bceft 

e r o  in n p H H e ).
K p o M e  T o ro ,  m n p oK on p o4 )H ab H b ie  u ik h m  

HCKa io a a io T  n p o ö a e M y  HecooTBeTCTBHH 
nap H ocT H  h  n oß p e iK a eH H e  BHyTpeHHHX ö o -  
KOBHH CABOeHHblX UIHH HAH 3aKAHHHB3HHe 
M e * a y  h h m h  p a3 an aH b ix  npeaM eTO B  (KH p- 
n nae ft, KaM Heft h  t . a ) -  B c a y a a e  b h x o -
a a  IHHpOKOnpo4>HAbHOft HIHHbl H3 CTpOSI 
B03MOHCH3 BpeM eHHaH yCT3HOBKa OÖbiaHO- 
r o  3 a n a c H o ro  K O aeca  (n p n  noB uu ieH H H  
aaßaeH H H  B 0 3 a v x a  b  u iHHe Ha 20— 2 5 %  n 
ABHiKeHHH c  H e ö o a b in o ft  C K o p o c T b io ). n p H ­
MeHeHHe IHHpOKOnpO(J)HabHbIX IHHH n03BO- 
a n e T  ycTpaH H Tb HeKOTOpbie H eaocTaTK H , 
xap aK T ep H b ie  a a a  ca ß oeH H b ix  u ih h : H epaB - 
HOMepHblfi H3HOC npO TeKTO pa, B03MO>KHyiO 
n e p e rp y 3 K y  ih h h , 3aTpyaH eH H bift a o c T y n  k  
BeH TH aio  B H yTpeH H ero  K o a e c a .

P h a  3 a p y ö e * H b ix  KOMnaHHft O TM eaaeT 
BblCOKyiO Öe30naCHOCTb AßHJKeHHH Ha 1UH- 
H ax  H O Boro THna. C n e iiH a a b H b ie  H cnbiTa- 
h h h , npO BeaeH H bie ^ jnpM oft O a ftp cT O H , npn  
KOTOpblX IHHpOKOnpO(t)HabHbie HIHHU ABH-
» y m e r o c H  aBTOMOÖHaH n o a p H B a a n c b  a h - 
HaMHTHbiMH naTpoH aM H , n oK a3 aaH , h t o  
n pn  3t o m  uiHHa n p oa o A H ca eT  a e p * a T b C H  Ha 
o ö o a e  H 3BT0M 0ÖHAb naaBHO OCTaHaBAH- 
BaeTCH ö e3  3aH oca .

B c b h 3h  c  YM eHbiueHHeM  o ö m e r o  k o a h - 
aecT B a  u ih h  Ha o a h h  aBTOMOÖHAb cHH iKa- 
io t c h  SK cnayaTa iiH O H H bie p a c x o a u  n o  o ö -  
cayiK H B aH H io  h  xpaH eH H io  u ih h . n o  3 a p y -  
ÖeHCHblM aaHHbiM, 3K0H0MHH B 3TOM CAyHae
AO C TuraeT  3 0 %  [4 ],

n p H  KOHCTpynpOBaHHH HOBblX 3BTOMOÖH- 
a e ft . Ha K O Topbix  ö y a y T  ycTaH O B aeH H  u ih - 
p o K o n p o ^ H A b H b ie  uiHHbi, n peacTaB aH eTC H  
B03MO>KHbIM paCHIHpHTb p a M y  H yBeAHHHTb 
paccTO H H H e M e * a y  p ec cop aM H  ö e3  yB ea n -  
aeHHH raöapH TO B  aBTOMOÖHaH, a TaK iK e  
CHH3HTb e r o  IieH Tp TH>KeCTH. n pH M eH eH H e 
3THX IHHH Ha n ep eaH eM  MOCTy aBTOMOÖHAH 
n o3B oaH T  B A s o e  noAH H Tb rpy3onoA T>eM - 
H ocTb  n ep ea H e ft o c h , npH HeH3MeHHOM a n a -  
M eT pe uiHHbi (n o  cpaB H eH H io c  oöb iH H b iM H ), 
h o  n o T p e ö y e T  H eKO Topb ix  H3MeHeHHft b  k o h - 
CTpyx iiH H  n ep ea H e ft a a c r a  aBTOMOÖHau.

O a n a K o  H a p a a y  c  n epeaH caeH H biM H  n o - 
aoiK H TeabH biM H  K aaecTB aM H  iu n p o K o n p o -  
(JlHAbHbie IHHHbl HMeiOT CAeaylO U IH e H e a o ­
cTaTK H : n oK a  HecKOAbKO n oB u iu eH H y io  h h - 
TeHCßBHOCTb H3HOCa H MeHblHyiO (H a  10—  
1 5 % ) öoK O B yio  ycToftaHBOCTb ( b  cpaB H e- 
HHH CO CABOeHHbIMH HIHHaMH) [5 ],

O T ea ec ra eH H b ift  h  3apyöe>K H bift on b iT  n o - 
K a3biBaeT, a r a  u iH p o K on p o ^ H a b H b ie  u ih h h  
HaH Ö oaee  n .eaecooöp a3 H O  npnM eH H Tb Ha 
aBTOMOÖHAHX, HMeiOIIIHX HeCKOAbKO OCeft
c o  caBoeH H biM H  iHHHaMH. B 3t o m  cayaae 
n oa ya a eT C H  ö o a b iu o ft  3t[)(peKT n o  CHHHce- 
HHK) B eca  IHHH H OÖOAbeB H, K p oM e TOTO, 
ya y au ia eT C H  p a a  a p y r n x  xapaK TepH C TH K 
aB T O M oön aa , a H eaocTaTK H  u in p o K o n p o -  
cJlHAbHblX UIHH npOHBAHIOTCH B M eHbUieft 
CTeneHH.

H a  aBTOMOÖHAHX TH na 4 X 2  H eaocTaTK H  
UIHpOKOnpO(J)HabHbIX UIHH npOHBAHIOTCH B 
öoA b m e ft  CTeneHH, a s k o h o m h h  B eca  o t  3a- 
MeHbi CAßoeH H bix K o a e c  n oa ya a eT C H  3HaaH- 
T eab H o  M eH biue, aeM  y  aBTOMOÖHAeft THna 
6 x 4 .  n O STO M y CABOeHHbie HIHHbl 3aMeHHK)T 
inupoKonpo<)>HAbHbiMH y  aBTOMOÖHAeft r a n a  
4 x 2  AH iub b  t o m  ca yaa e , K o ra a  H a p a a y
C HeKOTOpbIM CHHHieHHeM B eca  B03MO>KHa 
peaaH 3a iiH H  h  p a a a  a p y r n x  n peH M ym ecT B , 
H anpH M ep, o ö e c n e a n T b  3 a a a H H y io  KOM no- 
HOBKy aBTOMOÖHaH, n oa ya H T b  HH3Koe p a c -  
noao>K eH H e ueH Tpa  TH JKecra  n pn  c o x p a H e -  
h h h  raöapH TO B  n o  m n p n H e MauiHHbi,
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yMeHbLUHTb HHUIH AJIH KOJieC H T. n. y n a -  
3aHHbie c o o 6 p a * e H H H  o n p e ^ e j in io T  b h3- 
BeCTHOH CTeneHH OÖAaCTb HCn0Ab30BaHHH 
UIHpOKOnpO<{>HJTbHbIX HIHH B33MeH OÖbl'IHblX
CAßoeHHbix (pnc. 2 h 3 ).

P hc. 2. HcnoAb30BaiiHe iHHpohonpo<j>HJib- 
Hbix hihh Ha MarncTpaAbHbix Tnranax

ripH M eH eH H e H iH poK onpo ijiH A bH bix  u ih ii  c 
p e ry jiH p ye iu b iM  AaßAeH H eM  Ha n oA H on p n - 
BO flHbix aBTOM oÖHJinx <Ha B cex  e r o  K o jie -  
c a x )  no3BOJineT o cym ecT B H T b  b  p n A e  a o - 
poa<H b ix  yc jioB H H  A a jibH eÖ H iee  n oB b iu ieH ne 
HX npOXOAHMOCTH H THrOBO-CHenHblX Ka- 
n ecTB . 3 t h  K an ecTB a  y jiy q u ia io T C H  3a cneT 
yßeAHHeHHH o n o p H o ft  n oß ep xH ocT H  t h k h x  
h ih h , j iy m u e r o  B3aHM OAeöcTBHH c  m h t k h m  
rpyH TO M  n pn  nOHHJKeHHOM AaBAeHHH B03- 
A y x a  b  h h x  h  pa3B H Tbix  rp yH T 0 3 au en oB

Phc. 3. M cn oAb 30B aH H e m upoKonpoiJiM Jib
HblX HIHH Ha aBTOMOÖHJISIX-CaMOCBajiax

n p oT eK T o p a . H a p n A y  c yKa3aKHbi.M bm- 
m e  n cn o ,ib3 0B an H e thkhx hihh Ha n o .i-  
HOIipHBOAHblX aBTOMOÖHAHX npiIBOAHT K 
yBeAHHeHHio B eca  hihh h oöoaob, ra ö a p H T - 
Hbix pa3M epoB  h x , yx yA u ieH H io  ynpaBJine- 
MOCTH, MaHeBpeHHOCTH, HeKOTOpOMy yB e- 
JIHMeHHK) COnpOTHBJieHHH A B H *eH H K ) aBTO­
MOÖHAH. H aHÖOAbHlyiO  3(}Kj)ekTHBH0CTb IHH- 
poKonpotjiH JibH bie uiHHbi c  peryA H p yeM b iM  
AaBAeH H ew  o öec n eq H B a io T  Ha M H oroocH b ix  
aBTOMOÖHAHX (OÖblHHO C HHCAOM OCeH ÖO­
A e e  T p e x ) .  H a  T3KHX aBTOMOÖHAHX n pn  He- 
3HaHHTeAbHOM yßeAHHeHHH COnpOTHBAeHHH 
ABH>KeHHio (o c o ö e H H o  n epeA H H x  KO Aec) 
o öecn e iH B a eT C H  3H anH TeAbH oe B 0 3pacTa- 
i in e  T ü ro B o -cn en H b ix  KanecTB .

BblBOAbl

1. n pH M eH eH H e IHHpOKOnpOljlHAbHblX HIHH 
HBAHeTCH nepCneKTHBHbIM, OHO n03B0AHeT 
nO Ay'IH Tb ÖOAbUiyiO 3KOHOMHIO pe3HHOKOpA- 
Hbix M aTepnaAO B , M eT aA A a , yA yn u iH T b  p h a  
SKcnAyaTaH H O H H bix KanecTB  aBTOMoÖHAeft

H yCTpailHTb HeKOTOpbie HeAOCTaTKH, npH- 
cymne CABOeHHbIM UIHHaM. 3 k o h o m h h  o t  

IipiIMeHeHHH IHHpOKOnpo4)HAbHbIX HIHH TeM 
öoAbiue, qeM öoAbuie pa3Mep h ih h  h  a h c a o  

3aMeHHeMbix CABoeHiibix konec.
2. H a n öoA ee  H eAecooöpa3Hofl oÖAacTbio 

npHMeHeHHH IHHpOKOnpOljlHAbHblX HIHH, 3a- 
MeHHIOIHHX CABOeHHbie IHHHbl, CAeAyeT CHH- 
TaTb: MHoroocHbie cneHHaAbHbie aBTOMoön- 
a h  h  aBTonoe3Aa, aBTOCTpaAHbie Tnraqu, 
aB io öycb i h  TpoAAeftöycbi ropoACKoro th -  

na, aBTOMOÖHAH-CaMOCBaAbl, ÖeTOHOB03bI, 
AecoB03bi, 3eMAepoHHO-TpancnopTHbie h 

CTpOHTeAbHO-AOpOJKHbie MaiHHHbl, TpakTO- 
pbi, npniienbi h noAynpHHenbi.

3. IIlHpoKonpoiJiHAbHbie uiHHbi c peryAH- 
pyeMbiM AaBAeHHeM HaHÖoAee 3<})4>ekTHB- 
Hbl nDH HCn0Ab30BaHHH HX Ha MHOrOOCHblX 
nOAHOnpHBOAHblX aBTOMOÖHAHX C KOAHHe- 
c tb o m  oceft ÖOAee Tpex. Ha t h k h x  aBTO- 
MOÖHAHX npn HeKOTOpOM yßeAIiqeHHH CO- 
npoTHBAeHHH ABHHceHHio o h h  oöecneqHBaioT 
Ha rpyHTOBbix A o p o ra x  h öe3Aopo>Kbe 3Ha- 
HHTeAbHOe nOBbIHieHHe npOXOAHMOCTH H 

THroBO-cuenHbix KaqecTB. y  aBTOMOÖHAeü 
THna 6 X 6  VKa3aHHbie noAOJKHTeAbHbie Ka- 
qeCTBa IlIHpOkOnpOC|lHAbHbIX HIHH npOHBAH- 
io tc h  b MeHbuiefi CTeneHH.
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MHAyKTMBHblR flATHMK flJlfl M3MEPEHMA IlEPEMELilEHMtil 30J10THHK0B B WMAKOCTHOR CPEAE

H A  M H H C K O M  aBT03aBOAe pa3paöoTaH 
H H3T0T0BAeH A3 TH HK AAH H3MepeiIHH 

nepeMemeHHß 3o a o t h h k o b  b  j k h a k o c t h o h  
cpeAe noA AaBAeHHe.M. SKcnAyaTauHOHHbie 
HcnbiTaHHH nOÄTBepAHAH paÖOTOCnOCOÖ- 
HOCTb KOHCTpyKUHH. JaTAHK (CM. pHCyHOK)

H3TOTOBAHACH aah 3anHCH nepeMemeHHH 
30A0THHK0B Ha IHAeH(})OBO.M OCUHAAO- 
rpac|)e.

K o p n y c  AaTHHKa 1 H3roTOBAen H3 CTaAb- 
h c h  TpyÖKH (cTaAb Ct. 3 ), na KOTopoii Ha­

pe3aHa pe3böa äah HaBopaqHBaHHH Kpbiiu- 
KH 2 . y  nAOTHHTeAbHOe KOAbHO 3  pe3HHO- 
Boe. KaTyu iKa 4  H3roTOBAeHa H3 tckcto- 
AHTa.

H a  TeKCToAHTOByio KaTyuiKy 4  HaMOTaHa 
0ÖM0TK3 5  H3 npOBOAa MapKH 
n3JI-0,12 mm. K o p n yc  / npHBapHBaACH k
nAaCTHHe 6, qTOÖbl HMeTb B03M0>KH0CTb 
npHKpenHTb AarnnK k Kopnycy 30aothh- 
Ka 7. Memjxy  KopnycoM 30aothhk3 7 h 
nAacTHHoft 6 ydaHOBAeHa KapTOHHan npo- 
KAaAKa 8 . CepAeqHHK 9  H3roTOBAeH H3 toh 
nee CTaAH, hto h Kopnyc 1, AnaMeTpoM 
3 MM H BBOPaHHBaeTCH B 30A0THHK 1 0 . 

B Kopnyce 1 npeAycMOTpeHO OTBepcTHe äah 
BbIXOAa nDOBOAOqHblX K0HU0B OÖMOTKH 
AaTHHKa. npOCTpaHCTBO Me>KAy KOpnyCOM 1 

H KaTylHKOH 4  ÄAH C03AaHHH repMeTHqHo- 
CTH 3anOAHHAOCb SnOKCHAHOÖ CMOAOH. 
CTpeAKoii yKa3an noABOA AaBAeHHH.

ConpOTHBAeHHe KaTyuiKH AaTHHKa no- 
CTOHHHOMy TOKy 301,9 om. H3MepeHHaH
HHAyKTHBHOCTb Ha MOCTy R, C, L  (jlHpMbl 
T ecA a  npn BbrneAeHHoM cepAeqHHKe 60 mzh, 
npn noAHocTbio BBeAeHiio.M cepAemiHKe 
302,5 MBH.

flaTqHK coöpaH no noAyMOCTOBoft cxeMe 
h noAKAioqaeTCH k ycHAHTeAio sAeKTpnqe- 
ckhx cHrHaAOB MapKH T A -5 . TaKHM oöpa- 
30M, 0ÖM0TK3 AaTAHKa H OÖ.MOTKa TpaHC- 
f))OpMaTOpa yCHAHTeAH MOIHHOCTH CHHyCO- 
HAaAbHblX HMHVAbCOB OÖpa3yiOT H3MepH- 
TeAbHblH MOCT, KOTOpblH 3anHCbIBaeTCH C
HanpHHteHHeM 6 e h qacTOToft 7000 zu,. 
JAaTHHK B 33BHCHMOCTH OT nOAOJKeHHH Cep- 
AeqHHKa, t. e. nepeMemeHHH 3OA0THHKa, 
MeHHeT CBOe HHÄYKTHBHOe ConpOTHBAeHHe, 
BCAeACTBHe qero nponcxoAHT pa3ÖaAanc 
MOCTa h Ha AnaroHaAH ero nonBAneTCH Ha- 
npHHceHHe Hecymeä nacTOTbi. noAyqeH- 
Hbift cnrHaA nocTynaeT Ha mAeftij) ocuha- 
Aorpaijia.

O ö m a n  xapaK TepH C TH K a AaTHHKa HMeeT 
KpHBOAHHeiiHbiH x a p a K T e p , ho b  n p e A e A a x  
nepeM em eH H H  30aothhk3, p a B H o ro  10 mm, 
na aioöom 0Tp e3K e xapaK TepH C TH K a x o p o -  
ih o  annpoKCH M npyeTCH  npHM OAHHeflHoft 3a- 
BHCH.MOCTblO.

B. B. BO rflAHOBHH, n. cb. rO JiyEO B

M m h c h h m  aB TQ 3aB O A
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y C T P O P lC T B O  151 n O r P Y 3 KM H A  n O flE E C H O P l K C H B E fiE P  L ü T yH H b lX  T P y 3 0 B

H A rOPbKOBCKOM aBT03aB,ope co3pa- 
h o  h  npHMeHeno ycTpoftcTßo a a h  no- 

rpy3KH Ha nopBecHOH KoiiBenep iiiTyHHbix 
rpy30B, HTO n03B0AHA0 yCTpaHHTb pyHHOH 
TpyA npn HaßeiüHBaHHH TaKHx rpy30B, KaK 
KopoÖKH nepeMeHbi nepepan. 3 t o  ycTpoft- 
CTBO MOJKHO peKOMeHpOBaTb AAH BHeppe- 
HHH Ha MaiHHHOCTpOHTeAbHblX 3aBOAax 
noTOHHoro n KpynHocepHimoro npoH3Boa- 
CTBa ä a h  3arpy3KH noAßecHbix KOHBeftepoB.

OTAHHHe yCTpOHCTBa OT y>Ke H3BeCTHbIX 
3 a K A io H aeT ca  b  to m , h t o  b  HeM npH M eH eH bi 
ropH 30 H TaAb H bie  H a n p aB A fliom n e , yn p en - 
AeHHbie Ha CTaHHHe T p a H c n o p T e p a , h  4>hk- 
c a T o p w  —  Ha CTOAe noAT>eMHHKa, a ä a h  

n e p e M e m e m in  rp y 3 a  k c m a y  n oA ieM H H K a  
n cnoA b30 B aH  u iTaH roB b ift T p a H cn o p T ep . 
B A a ro p a p n  s th m  KOHCTpyKTHBHbiM o c o ö e H - 
h o c th m  m o ik h o  c r p o r o  n ep eM e m a T b  rp y 3  B 
npoAOAbHOM  h nonepeHHOM  H anpaBAeH H H x 
n o  OTHomeHHK) k  A an aM  3 a xB aT a .

H a  pH cyH K e H 3o6pa>KeH a cx eM a  y c T p o ft-  
CTBa b  o ö m e M  BHAe ( a )  h  b h a  c ö o K y  ( 6 ) .

H e T a A b  1 T p aH cn op T u p yeT C H  k  M ec T y  Ha- 
BecKH m aroB W M  T p a H cn o p T ep o M  2 ,  npHBO- 
AHMblM B AeHCTBHe OT nHeBMOUHAHHApa 3. 

n p H  nOMOHlH ropH 30H T3AbH bIX  H anpaBAH - 

ron iH x, CM OHTHpoBaiiHbix BAOAb T p a H cn o p -

9 11

*)

T ep a  2 , A eT a A b  1 yeraH aB AH B aeTC H  c r p o r o
b onpepeAeH H O M  noAOiKeHHH.

3 a T eM  A eT a A b  n o c T y n a e T  Ha n A o ip a p -  
K y  4 , ycTaH O B AeH H yio  Ha uiTOKe 5  nueBMO- 
UHAHHApa, 6 , h na>KHM aeT n a  k o h t 8 k t  7, 
co oö ru a io ia H Ö  o  e e  h 3 ah h h h . B  o n p e p e p e n -  
hom  noAoiK eH H H  na n A o m a A K e  A eT aA b  
yAep iK H BaeTC H  tjiH H caTopoM .

H a A  n A o m a A K o ft  n p o x o A H T  a h h h h  n o p -  
B ecH oro  KO H Beflepa 8,  cH a6>K eH H oro n o p - 
BecKaMH 9  c 3axBaTHbiM H A anaM H  10.

KyAaH O K  1 1 , CMOHTHpOBaHHblH Ha nOA- 
BecKe 9 ,  n pn  ABHxteHHH n ocA eA H e fl, B3an- 
MOpeHCTByH C KOHeHHbIM BblKAIOHaTe- 
AeM  1 2 , A a e T  HM nyjibC  Ha nop-beM  n A O in ap - 
k h  4  c  A eT a A b io . n p n  coBM em eHHH BepTH- 
KaAbH bix o c e ft  noABecKH  9  h p eT ap H  1 n o p -
BeCKa B03AeHCTByeT Ha KOHeHHblH BblKAIO- 
n aT eA b  1 3 , n o c A e  n e ro  n A o m a p K a  o n y c K a e T -  
c h , a  p e T a A b  o cT a e T c n  Ha A a n a x  1 0 . <t>HKca- 
Topb i 14  A an  1 0  opneH TH pyiO T  p e T a A b  bo  
BpeM H HaßecKH h  y p ep iK H B a io T  e e  b  A a n a x  
n pn  TpaH cnopTH poßaH H H . 3 a r p y * e H H a H  
n op B ecK a  n pn  paA bH eftiu eM  ABHHceHHH B03- 
p e ftc T B y eT  K yp an n oM  11  Ha KOHeHHbin b m - 
KAIOHaTeAb 1 5 , C nOMOUlbtO KOTOpOTO 3AeK- 
TpHHecKan u en b  y c rp o ftc T B a  n oproTO B A H eT- 
cn  k  C A ep y io u ie M y  u.HKAy.

H. n. BJ1AH KO B

YAK 536.5:62-242( —87)
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HOTHE HCCAepoBaTeAH , p a fio T a ro m n e  b  

o 6 a 3 c t h  aB T O M o Ö H A bH o ro  A B H ra T e p e -  

CTpoeHHH, npOHBAHKIT ÖOAbHIOH HHTepeC K 
M e io p a M  HCcAeAOBaHHH T eM n ep a T yp iib ix  
n op e ft  h aH aAH 3a T en p o n ep ep a H H  n epe3  
n op m eu b , n ocK O J ib k y  3Ta n p o ö p e M a  oco- 
ßeHHO Ba>KHa, K o rp a  B03HHKaeT 3apaH a  
(j)OpCHpOBaHHH aBTOMOÖHAbHOTO ABHTa- 
TeAH.

B nocAepHne ropb i b C o bctckom  Coi03e 
nOAyHHAH UlHpOKOe p33BHTHe MeTOAbl Tep- 
MOMeTpnn nopniHefl c  noM om bio KOHTaKT- 
HblX TOKOCbeMHblX yCTpOHCTB, AeÜCTBHe KO- 
TOpblX OCHOBaHO Ha TepMOKOMneHCailHOH- 
hom  M eTope h noAHO onncaHo b nepHOAH- 
necKOH AHTepaType. AnaAH3 TenponepepaHH 
nepe3 nopm eHb b oTenecTBeHHbix p a öoT ax  
6a3npyeTCH, KaK npaBHAo, Ha Teopnn Ten- 
AOHanpniKeHHocTH nopuiHeft p -pa  Texn. 
H ayx B. H. rH H ii6yp ra .

B M e c T e  c  TeM b  3apy6e>KHOH A H T ep a ­
T y p e  hhcao  nyÖ AH KaiiH H , K a ca io n in xc H  paH - 
hoö  n p oß p eM b i, orpaHHHeHO, o co ö eH H o  n p n - 
MeHHTeAbHO K aBTOMOÖHAbHbIM ABHTaTe- 
ah m . 3 t o t  n p o ö e p  b  3apy6e>KHOH n ep n o - 
AHHecKOH n enaTH  6 h a  B ocnoA H eH  b  KOHpe 
1964 r . onyÖ AH K O BaH neM 1 HecKOAbKHX h h -  
T ep ecH b ix  p a ß o T  H noncK H x H ccA ep oB aT ep eH  
(III. <t>ypyxaM a, T. H a x a M y p a  h pp.), n o- 
CBHipeHHbix p aH H o fl n p oß p eM e . B s t h x  p a - 
6 o T a x  n p ep cT aB A H ioT  H H Tepec KaK co3a s h - 
H an aB TopaM H  a n n a p a T y p a  h M eT op  aH ap n - 
3a T en A on ep ep a H H  n ep e3  n op m eH b , TaK  h 
nopyH eH H b ie  p e3 yA b T aT b i Ha coßpeM eH H bix  
ÖbICTOOXOAHblX • BBTOMOÖHAbHblX AB H raT e- 
AHX.

B OCHOBy C0 3 A 3 HH0 H 3 THMH aB T O p aM H  

T O K O C b eM H o ft a p n a p a T y p b i  n o p o iK e H a  n p o -  

r p e c c H B H a n  n p e n  H e n p e p b iB H o ro  T O K O c ie M a . 

IlO M H M O  BbICOKOH TOHHOCTH H3M ep eH H H , H e- 

n p ep b lB H b lft  6 eCKO H TaKTH bIH  TOKOCT>eM O T- 

K p b lB a e T  B0 3 M 0 Ä H 0 CTH A A H  n o c p e p y K ) in H X  

T e H 3 0 M e T p n H e c K H x  H c c p e p o B a H H Ü  H a n o p m -

HHX.

H a  p n c . 1 h 2 noK a3aH bi npHHUHnnaAb- 
Hbie cxeM b i p ß y x  p a 3 p a 6 oT a H H b ix  t o k o - 
CbeMHHKOB: C nAOCKOH npy>KHHOH H C Ha- 
npaBAHiom,HM M exaHH3M 0M . C x e M a  c n p o c -  
KOH npyiKHHOH (pHC. 1 ),  B KOTOpoii TOKO- 
CT>eM ocym ecT B A eH  n ep e3  cneu.H aAbH oe o k -

h o  b  K a p T e p e , h cx eM a  c H anpaBAH iou iH M  
MeX3HH3MOM (PHC. 2 ) ,  B KOTOpOH TOKOCbeM 
o cym ecT B A e H  n ep e3  K a M ep y  cropaH H H , p o -  
BepeHbi a o  p a ö o T o c n o c o ö H o r o  c o c t o h h h h  h 

Ha h x  ocHOBe n p oß ep eH  KOMnAeKC sK c n ep n - 
MeHTaAbHbJX HCCAepOBaHHH.

H a  loÖKe nopm H H  (p n c . l , a )  atecTKO 
ynpenAH eTCH  CTapbH an n pacTH H a 1 , h  k o -  
T o p o ft  npHKpenpHeTCH H anp aB A H iom aH  
m T aH ra  2 . O t  KOHpa niTaHTH n ep e3  cneu.H- 
a A b H oe  o k h o  b  K a p T e p e  ABH raTeAH  n p o x o ­
AHT TO K oebeM H an  n p y * H n a  3 ,  p p y r o f t  k o -  

H eii K O Topo fl y x p e n p e n  b  H en oA B H K H oft 
TOHKe 4 . H a  n pyiK H H e yx p en p eH b i n p o ß o p a

' Bulletin of «JSME», vol Ns 26—28, 1931. P hc . 1. ToKocbeM Hoe ycTpoftcTBO c nAOCKOö npyiKHHoft (nepe3 KapTep)
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T e p M o n a p w  5. CTaÖHAbHOCTb KOJie6aHHH t o -  
Koc-beM Hoft npy>KHHi)i o ß ec n e^ H B a ex  riä- 
n p aß A H io iu aH  ii iT a n ra  6 h p e3 iinoB b ift o rp a -  
HHHHTeAb 7, KOIICTpyKUHH H npHHUHn P,efl- 
c tb h h  K O Topb ix  noK a3aH bi Ha p a c . 1,6, e.

P h c . 2. ToKOCbeM iioe yCTpoftcrno c HanpaR- 
a h io iu h m  MexaHH3MOM (nepe3 KaM epy c r o ­

paHHH)

SKcnepHMeHTbi npOBOAHAHCb Ha o a h o u h -  
a h h a p o b m x  Ä ßH raTeH H x: GE-13 c  A n aM eT - 
p oM  HHjiHHÄpa d = 55 mm. h x o a o m  nopuiHH 
S=55 m m  h  GE-25 c o c h o b h h m h  pa3M epa- 
mh 70x65 m m  cooTBeTCTBeHHO. 06a ÄBHra-
TejiH HHJKHeK.nanaHHbie B03Ayum oro ox-
jia>KÄeHHH. ü a h  ÖOAee A e rk o ro  AßHraTeAH 
GE-13 c He6oHbuiHM xoaom  nopuiHH 8  t o -  
KocteM HaH  n p y*H H a  npaKTHieckH cb oöoa - 
ho KOJie6ajiacb BHyTpn HanpaBAHioiueft 
HiTaHrH 6 (ph c. 1 ,6 ), cocTonm eft «3  AByx 
n/iaCTHH, CTHHyTblX ÖOJITaMH 9, MC>K/I,y K0- 
TopbiMH (|)HKCHpoBajiHCb y n o p u  —  o rp a - 
HHHHTeJiH KOJießaHHH 10. HanpaBAHio- 
m an uiTaHra HMejia HenOAB'HJKHbift ueHTp y 
B epxHero 6o jrra  9, h noAOHceHKe e e  (y ro n  
HaKjioHa) Bbiönpajiocb 3KcnepHMeHTajibH0 
ä a h  Ka>KÄOro CKopocTHoro pe>KHMa nyTeM 
Ha6jiK>AeHHH 3a ABHJKeHHeM npyjKHHbi 3  ne- 
pe3 CTpoÖOCKOn. Pe3HHOBblft orpaHHHH- 
T eA b 7  (pn c. l , a )  orpaHHHHBaji pocT  aMn- 
AHTyAbl KOJieÖaHHH OT pe30HaHCa c coficT- 
BeHHOH nacTOTOH npyjKHHbi. JXnn ABHraTe- 
ah  ßojibu iero  pa3M epa GE-25 6 h j i  skcne- 
pnMeHTajibHo noAo6paH  cneunaAbHuft npo- 
(JlHAbHHfi OrpaHHHHTejIb KOJieÖaHHÖ 7 
(pn c . l , e ) ,  o6ecneHHBHiHH TpeöyeM yio  mh- 
HHMajibHyio aM njiHTyAy KOAeöaHHft to k o -  
cieM HOft npyjKHHbi 3. HanpaBAHioiuan 
uiTaHra 6  npn stom  H3MeHHJia MecTO CBoe- 
ro  nonoJKeHHH h, KaK bh äho Ha pnc. 1, e, 
orpaHHHHJia K0Jie6aHHH kOHua npy>KHHbi 
HenocpeACTBeHHO y  BbiBOAHoro OKHa b Kap- 
Tepe. B KanecTBe TOKoebeMHoft npyiKHHH 
Hcnojib30Bajiacb CTaAbHan nAockan npy>KH- 
Ha cenenHeM 0,4X4 m m , TepM onapHbie 
npoBOAa k KOTopofi npHKJieHBajiHCb KAeeM, 
HMeiouiHM AOCTaTOHHyio sjiacTHHHOCTb noc- 
Jie BbICbIXaHHH, HTO HCKJH0H3JI0 OnaCHOCTb 
HCTHpaHHH H30AHUHH.

OnncaHHaa TOKoebeMHan annapaTypa 
OKa3ajiacb paöoToenoeoÖ H oft a o  c k o p o c th o -  
ro  pescHMa paßoTbi AßHraTeAH 4000 o6 /m u h , 
h c e e  noM om bio 6 u n a  ycneuiHO npoßeAe- 
Ha TepMOMeTpHH nopiHHeft AByx ynoMHHy- 

Tbix Bbime ABHraTeAeft. O a h 3 k o  STa an n a ­

paTypa  TpeßoBaAa AocTaTOHHbix pe3epB- 

Hbix noAOCTeft b KapTepe ÄBHraTeAH h no- 

s ro M y  npaKTHHecKH HenpHroAHa a a h  m ho- 

rn x  THnoB ABHraTeAeft, b HacraocTH A B y x - 

TaKTHblX.

ToKOCT>eMHoe ycTpoftcTBO c  HanpaBAHFO- 
IUHM MeX3HH3M0M (pHC. 2) 3HaHHTeAbHO 
CAOJKHee, HO 3aTO MOJKeT yCTanaBAHBaTbCH 
Ha AßHraTeAHx A io6oro  THna. PIpoBOAa Tep- 
Monap npoxOAHAH nepe3 cnennaAbHyio t o -  
KOOTBOAHyro Tpyßicy 1 , jk c c tk o  yKpenAeH- 
Hyio OAHHM KOHUOM Ha ÄHHIUe nopuiHH H 
ABHraiom yiocH BMecTe c hhm B03BpaTHO- 
nocTynaTeAbHO. 3aTeM  npoBOAa TepM onap 
npOKAaAblBaAHCb no TOkOCT>eMHOft HAOC- 
Koft npyjKHHe 2 h KanaromeMycH pb inary 3 
(mTpHXOB3H AHHHH). £[,BH}KeHHe npy>KHHbI 
orpaHHHHBaAOCb cneunaAbHoft AyroB oft Ha- 
npaBAHiomeft h y roA  MexcAy npyarHHOft 2 
h pbinaroM 3 ocTaßaACH nocTOHHHO npn- 
m hm , h t o  HCKAioHaAO n ep em 6  npoBOAOB 
TepM onap b s to m  MecTe. T o k o o tb o a h 3 h .  
TpyßKa 1 C 33KAIOHeHHbIMH BHyTpH npOBO- 
AaMH TepM onap ABHraAacb BHyTpH HanpaB- 
AHKDmero ycTpoftCTBa 4, yKpenAeHHoro b 
roAOBKe ßAOKa C HH>KHeft CTOpOHbl H 

CBepxy Ha cneu.HaAbHoft onopHoft nAHTe 5, 
ycTaHOBAeHHoft Ha ÄBHraTeAe. TepMeTHH- 
HocTb KaM epu cropaHHH o6ecneHHBaAac.b 
0-o6p33HbIMH ynAOTHHIOIAHMH KOAbUaMH 6 
H 7 Ha TOKOOTBOAHOfi TpyÖKe 1. ElpOCTpaH- 
c t b o  MejKAy TpyÖKoft 1 h HanpaBAHioin.eft 4 
06pa30BbmaA0 pyßau iKy 8 a a h  noABOAa 
M acA a , CAyjKHBHiero OAHOBpeMeHHO h ä a h  
OXAajKAeHHH H AAH CM33KH TOKOCbeMHOTO
ycTpoftCTBa. H a  BepxHeM Konue t o k o o t b o a -  
h o ü  Tpy6KH yxpenAHACH MaAeHbKHft nopm e- 
HeK 9, CBH3aHHbift luapHHpoM c  HanpaBAH- 
R>meft nAOCKoft npy>KHiioft, npoTHBonoAOHv- 
Hblii KOHen KOTOpoft COeAHHHACH c  KaHaio- 
iu hm ch  pbinaroM 3. T b k h m  o6pa30M , n p o ­
BOAa TepM onap HcnbiTbraaioT H3rn6 Ha npy- 
*H H e  h KpyneHHe b neHTpe 10 Kanaiom e- 
rocH pb i'ia ra , nepe3 KOTopoe o h h  h o a b o a h t -  
CH K HenOÄBHHCHbIM KOHTaKTaM.

PaöoTocnocoÖHOCTb onncaHHOft k o h c t -  
pyKTHBHoft cxeMbi oöecneHHBaAacb npa  ao- 
CT3TOHHO HHTeHCHBHOft UHpKyAHHHH OXAa>K- 
A a iom ero  MacAa b pyß au ikax  TOKOCT>eMHH- 
Ka. B ax iH oe 3HaneHHe npn s to m  HMeAO pac- 
nOAOJKeHHe 0-o6pa3HbIX KOAen H TOHHOCTb 
H3rOTOBAeHHH BCeTO TOKOC-beMHOTO ycTpoft­
CTBa. OnbiTbi noKa3aAH, h to  neM Bbiuie pac- 
nOAO/K6HO HHJKHee 0-o6pa3H O e KOAbUO 6, 

TeM Aynrne o h o  3autHmeHO o t  a c h c tb h h  ro- 
pHHHX ra30B. OAHaKO STO CHHJKaeT s4)(})eK- 
THBHOCTb OXA3}KÄCHHH CaMOTO TOKOCbeM- 
H oro ycTpoftCTBa. JXnn yAOBAeTBOpeHHH 
STHX npOTHBOnOAOHCHblX TpeÖOBaHHÜ BblCO- 
Ty pacnoAO>KeHHH 0 -o 6 p a 3 H o ro  KOAbua 
npHXOAHAOCb Bbl6npaTb SKCnepHMeHTaAbHO.

B SHaHHTeAbHoft CTeneHH p a 6 o T o c n o c o 6 -  
H ocTb a n n a p a T y p b i 3 3 b h c h t  o t  K anecTB a 
H30AHHHH BHyTpH H a n p aB A H io iA ero  y c T p o ft-  
c tb 3 .  H a H A yn iu H e  p e3 yA b T aT b i AOCTHrHyTbi 
n p n  H30AHHHH npoBOAOB T ep M on a p  jk h ak h m  
CTeKAOM h n pn  3anoAHeHHH npocTpaH CTB a 
M e>KAy nyHKOM npoBOAOB H BHyTpeHHHMH 
CTeHK3MH TOKOOTBOAHOÜ TpyÖKH K3OAHH0M, 
paCTBOpeHHbIM B CHAHKOHOBOM M aCAe C nO- 
C A eA yrom eft n p ocyu iK O ft. E c a h  TeM n ep a- 
T y p a  BHyTpeHHHx CTenoK  H an p aB A H iom ero  
ycTpo ftC TB a  HHHte 350— 400°, t o  n pn  o n n -
C3HHOM MeTOAe AOCTHraeTCH H3Ae>KHaH
H30AHHHH. O a h 3 k o  n p n  T e M n e p a T y p e  c b h -  
rne 500° cKAeHBaromne CBoftcTBa KaoAHHa 
pe3KO n aA a iO T  h n poB O A a n o A y n a io T  B03- 
m o jk h o c tb  oTH ocH TeA bH bix  nepeM em eH H H , 
b p e3 yA b T a T e  n e ro  nepeTH paeTCH  H 30ahhhh  
h oßpbiBaioTCH  n poB O A a T ep M on a p . TaKHM  
o 6 p a 3 0 M , HHTeHCHBHOCTb UHpKyAHHHH 
o x A a > K Ä a io iu e ro  M acA a  AOAJKHa 6biTb T a - 

Koß, HToßbi o6ecneH H BaAaci>  T eM n ep a T yp a  
BHyTpeHHHX CTeHOK TOKOCT>eMHHKa AO 400°. 
,4p e3 M ep H oe oxAa>K AeH H e TaKJKe H erneAa- 
TCAbHo, nocKOAbKy yßeAHHHBaeTCH onac-

HOCTb CHHAceHHH T eM n ep a T yp  c a M o ro  ncnbi- 
T y e M o ro  nopu iH H . CymecTBeHHo c h h h o io t -
CH TpeÖOBaHHH K OXAajKAeHHIO TOKOCbeM- 
HOTO ycTpo ftC TB a  n pn  HCnOAb30B3HHH B Ka- 
HeCTBe H30AHTOpa B TOKOOTBOAHOft TpyÖ K e 
T3KHX TepMOCTOÖKHX M aTepHSAOB, KaK 
JKHAKOe CTeKAO.

Ha pn c . 3 noK a3aH bi npHHHTbie aBTopaM H  
MeTOAbi 33ACAKH ro p H u e ro  cn aH  T ep M on a p , 
H3TOTOBAeHHbIX H3 JKeAe30-KOHCTaHT3HOBOft 
npOBOAOKH AHaM eTpOM  0,15 H 0,5 MM c 
SMaAeBOft H pe3HHOBOH H30AHUHeft. Ha Ha- 
py>KHoft noßepxHOCTH nopm H H  (p n c . 3, a) 
ropHHHft cn a ft  T e p M o n a p u  npunaHBaACH

P hc. 3. MeTOAbi 33AeAKH rop a n ero  cnan 
TepM onap:

/ — naflKa cepeöpoM; 2 — H30JiflT0p; 3 — 3a- 
npeccoBaHHaH ajiiOMHHHeBaa npoÖKa; 4 — 3a- 
HeKaHKa; 5 — iua^iöa; 6 — TepMOnapa; 7 — * e -  
jie3Haji n p oön a ; 8 —  TepMcmapa; 9 —  nopuiHe- 

Boe KO^bi;o; 10 — nopiueHb

cepeöpH H brM  n p H n oeM , b T en e  nopoiTHH 
(p n c . 3, 6 ) öa'KpeinAHACH 3anpeccoBK O ft 
aAioM HHHeBoft npo6oH KH , c BHyTpeH H eft no- 
BepxHOCTH nopm H H  (p n c . 3, e ) 3aA en b i- 
BaACH 3an ekaH K oft. ü p u  H3MepeHHH TeM ne- 
p a T y p b i ra30B  y  BH yTpeHHeft noßepxHOCTH 
nopm H H  (p n c . 3, z) T e p M o n a p a  npnK AeH Ba- 
A a cb  KAeeM  n o  M eT aA A y ; n p n  H3MepeHHH 
T e M n e p a T y p u  ra 3 a  c o m e B o ft  CTopoHbi 
(p n c . 3, d ) T e p M o n a p a  6 n p n K p en A H A acb  
m y p yn a M H  c n poK AaA K aM H  H3 caioah . 3a- 
A eA K a  T ep M on a p  b KOAbue (p n c . 3, e) b 
npH H unne HAeHTHHHa ycTaH O BKe Ha n oprn - 
He, OAH3KO b p a ß o T e  HaßAiOAaAHCb H a p y- 
meHHH H30AHUHH H OÖpblBbl npOBOAOB Tep - 
M on ap  b M ecTe  n e p e x o A a  c KOAbua Ha 
n o p n ra eB y io  KaH aBKy. Y T en K a  ra30 B  n ep e3  
CBepAeHHe b n op m H eß o ft KaH aBKe y c T p a -  
HHeTCH 3anoAH eH H eM  n pocTpaH C TB a M e * A y  
T e p M o n a p o ß  h CTeHKaMH S T o ro  OTBepcTHH 
H30AHpyiOIUHM KAeeM .

C noMoiubio onncaHHOß annapaTypbi ocy- 
mecTBAHAacb TepMOMeTpHH nopmHeft cHa- 
naAa AßyxTaKTHoro MOTouHKAeTHOro ÄBH­
raTeAH c ochobhhmh pa3MepaMH 5 x ö =  
=40X40  mm ( Kh=50  mm3) ao  CKopocTeft, 
cooTBeTCTByioiuHx 8000 o6/muh, a 3aTeM Ha 
aBTOMOÖHAbHOM ÄBHraTeAe nnoHCKofl <j>Hp- 
mh Hhccsh MOAeAb E c ochobhhmh pa3- 
MepaMH S X O = 6 5 X 7 0  mm (Eh =  1200 cm3) 
äo  CKopocTHoro pe>KHMa npn 4500 o6/muh. 
HcnbiTyeMbift ABHraTeAb HMeA nyryHHbift 
6aok, maTyHbi h roAOBKy hhahhapob H3 
aAioMHHHeBoro cnAaaa. nopuiHH s to to  abh- 
raTeAH HMeAH no Aßa KOMnpeccHOHHux 
KOAbua ceneHHeM 3x2,5  mm h oäho MacAO- 
c-beMHoe ceneHHeM 3X4,5 mm.

Ü H TepecH b i n oA yn eH H b ie  aB TopaM H  TeM - 
n ep a T yp H b ie  noAH  n o p m u e fi h KOAeu, a Tah-
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T e M n e p a T yp H b ie  n on n  nopu iH H  h UHAHHApa ( a )  h n opm H eB b ix  KOAeu ( 6 )  ä b h - 
E-25 (cn jio u iH b ie  a h h h h  —  T e M n e p a T y p a  nopu iH H , m T p n x o B b ie  —  U H AH H Apa)

» e  B3aHMOCBB3H h x  c pe>KHMHbiMH napa- 
MeTpaMH. OÖIUHÖ ypoßeHb H3MepeHHbIX 
TeM nepaTyp nopum eft cooTBeTCTByeT aHa- 
AOTHHHblM H3MepeHHHM nO OTeHeCTBeHHbIM 
ÄBHraTenaM. Tax, Ha MHKponHTpaiKHOM o ä -  
HOHHJIHHÄPOBOM ABHraTeAe (V / i=48  CM?J) 
MaKCHMajibHaa TeM nepaTypa Ha AHHiue 
nopinHH ÄOCTHraeT 200— 210°, h to  c o o t -  
BeTCTByeT TeM nepaType nopuiHH ABH raienn 
aBTOMoÖHJia «3 a n o p oH cep »; Ha ManojiHT- 
pa>KHOM ABHraTejie o a h o u h a h h a p o b o m  h 
pa3BepHyTOM ( Vä == 1,2 Ä)  MaKCHMaAbHan 
TeM nepaTypa b ueHTpe ÄHHiua A oera ra eT  
255°, h to  TaK>Ke cooTBeTCTByeT TeMnepa- 
T yp e  nopuiHH ABHraTeAH M 3M A-407. Ha 
ÄByxTaKTHOM ÄBHraTene MOTOUHKJieTHoro 
THna MaKCHMajibHaa TeM nepaTypa ÄHHiua 
nopniHa co  cTopoHbi BbinycKHbix o k o h  ÄO­
CTHraeT 326°, h to  TaK>Ke cooTBeTCTByeT H3- 
MepeHHbiM TeM nepaTypaM  nopuiHa AßHra-
T e jia  H)K-350.

H a pnc. 4 npHBeÄeHbi TeMnepaTypHbie 
noaa nopuiHa h u h jih h ä P h  (a )  h nopume- 
bb ix  KOJien ( 6 ) ,  nojiyHeiiHbie Ha ÄBHraTene 
paßoHHM oöbeMOM 1,2 a. MaKCHManbHbie 
3HaneHHa TeMnepaTyp nonyaeHbi Ha peiKH- 
Me 3500 o6 / m u h  h  nojiHofi Harpy3Ke (100% 
N e) .  AaHHbie pnc. 4 noKa3bißaioT H3MeHe- 
HHe TeMnepaTyp nopniHa c H3MeHeHHeM Ha- 
rpysRH h HHcna o ö o p o t o b  ÄßHraTenn. FIo- 
Ä P oÖ H oe  H ccjieÄO B aH H e b jih h h h h  s t h x  h 
ÄPyrnx pe*HMHbix napaMeTpoB Ha TeMne- 
paTypy nopuiHa no3BOAHAO CAenaTb CAeAy- 
K)LUHe BblBOAbl:

1. H a HH3KHX CKOpOCTHblX pe>KHM3X ABH­
raT eA H  n an eH H e T eM n ep a T yp  b  n o a c e  n o p u i­
H eBbix KOJien O TH ocH TejibH o BejiHKO, a Ha
öoAee b h c o k h x  c k o p o c t h h x  pe>KHMax —  
Mano. 0 ä h 3 H3 npHHHH —  HeÄOCTaTOHiioe 
oxna*ÄeH H e nopniHa aepe3 30Hy Koneu h 
yMeHbineHHe TenAonepeAaun MeiKAy KOJib- 
UOM h  CTeHKOH UHJiHHApa BCJieÄCTBHe yße- 
AHHeHHa TonmHHbi MacjiaHOfl nneHKH c poc- 
TOM CKOPOCTHOTO peacnMa, h t o  ycTanoBne- 
HO THÄpOÄHHaMHHeCKOH TeOpHeft CM33KH.

2. TeM nepaTypa  BepxHeft nacTH cTenKH 
UHÄHHÄpa HecKOjibKo Bbirne TeM nepaTypbl 
nopniHa. 3 t o  noKa3biBaeT, h t o  TennonoTOK 
OT nopuiHH K UHÄHHÄpy npahTHHeCKH OT- 
cyTCTByeT npn nono>KeHHH nopuiHa b 6ä h 3 ii 
B.M.T.

3. TeMnepaTypa BHyTpeHHeft noßepxHocTH 
ÄHHiua nopniHa BbicoKa, h t o  ÄaeT ocHOBa- 
HHe cHHTaTb TennonoTOK nepe3 ä h h iu c  
nopuiHa k  KapTepHbiM ra3aM He3HauHTeAb- 
HbiM. TaKHM oöpa30M, o c h o b h h m  Tenno- 
nepeÄaioiuHM sneMeHTOM h b a h io t c h  nopui- 
HeBbie Konbua.

4. H 3 napaMeTpoB, onpeÄ ejia iom H x pe- 
>khm p a 6 o ™  ÄBHraTena, Ha TeM nepaTypy 
nopuiHa 3HaHHTenbHO BÄHaeT Harpy3Ka h 
HHCÄO OÖOPOTOB (pnc. 4). O coöeH H o pe3KO 
BÄHaeT y ron  onepeareHHa 3a>KHraHHH. FIpH- 
pocT TeM nepaTyp nopinHH nponopunoHa- 
neH y rn y  onepeareHHa 3aJKHraHHa. rioHB- 
neHne ÄeTOHauaoHHoro cropaHHH yBenHHH- 
BaeT TeM nepaTypy nopuiHa Ha 50— 50°. 
BnHHHHe cocTaßa .CMecn Ha TeM nepaTypy 
nopuiHH oneHb Mano. üpeACTaBAHeT HHTe- 
pec npHHHTaa MeTOÄHKa pacneTa Tennono- 
t o k o b  MeacÄy nopuiHeM h okpyxaio iuH M H  
e ro  noßepxHOCTHMH. K au  oöbiHHO, Tenno- 
noTOK MeiKÄV nopuiHeM h oapyaoiou iH M H  
e ro  noßepxHOCTHMH paccHHTbiBanca nyTeM 
P33ÖHBKH nopiUHH Ha TpH CeKUHHI ÄHHIUe, 
30Hy nopuiHeBbix Koneu h loÖKy.

H c x o ä h  h3 (J)H3HHecKoro cM b icna  T e n n o - 
n ep eÄ a a H  n ep ea  n o p u ie iib  m o k h o  cocTaBH Tb 
c n e Ä y io m H e  T p n  ypaBHeHHH T en n oB O ro  ö a n -  
n a n c a :

I 0h  =  Oh r  +  0h k k o a I i . (1)

Ol c  =  Oh r  —  (Ol s  +  0{)  k k u a I v , (2)

0s =  0LS ~  (0s +  0e)  kkuaIh . (3)

TeiuionoTOKH q  b s t h x  paßeHCTBax HMe-
j ih  npHHHTyio aBTopaMH HHAeKcauHio:

q n  —  o t  rop jn nH X  r a 3 0 B  k ^ n n in y  
n opn iH H ;

Cf* —  OT BHyTpeHHeft IIOBepXHOCTH ä h h -  
m a k  KapTepHbiM ra3aM ; 

q h  r  —  o t  ÄHHiua k  30He KOJieu BHyTpn 
nopu iH H ;

q i —  o t  BHyTpeHHeft noßepxHOCTH 3 0 h h  
nopuiHeBbix KOJieu k  KapTepHbiM 
ra3aM;

q v s  —  o t  ÄH H m a k  loÖKe BHyTpH M aTe- 
p n a jia  nopu iH H ; 

q L c  —  u epe3  n op u iH eß b ie  KOJibua h 30H y 
HX yCTaHOBKH K CTeHK3M UHJIHHA"
pa ;

q 3 —  o t  BHyTpeHHeft noßepxHocTH ioökh 
k KapTepHbiM ra3aM;

q e —  o t  fo p u a  ioökh k KapTepHbiM ra -  
3aM;

q s  —  o t  noßepxHocTH ioökh k CTeHKaM 
U H J iH H A p a .

BejiHHHHbi q h r  h q L s  onpeAeAHJiHCb c 
noM ouibio TeM nepaTypnoro rpaAHeHTa 
(d Q / d n  °C / m ) ,  n o jiyn aeM oro  rpa4)HHecKH no 
H3MepeHHbIM JIHHHHM H30TepM B nOpUIHe.

BejiHUHHa qh  on peA ejin jiacb  hah rpa^JH- 
necKH no MeTO^y H öpaxH M a hah c noMO- 
ui,bio ypaBHeHHH K03$cl)HUHeHTa TenAone- 
peAauH o t  BHyTpeHHeft noßepxHocTH ahh- 
m a k KapTepHbiM ra3aM:

ag =  0h (Qg —  Qhm)fh KKttAfM2 1° C, (4)

W  Qg —  T e M n e p a T y p a  K apTepH b ix  ra3 0 B ;
Qhm —  TeM nepaTypa Ha BHyTpeHHeft 

noßepxHocTH ÄHHiua nopuiHH; 
fn —  nnom aÄb BHyTpeHHeft noßepx- 

HOCTH nOpiUHH.

H cnoÄb3yn  a B, m ojkho nony'iHTb 3Hane- 
hhh q u  q> h q e, AHanH3 BenHUHH Tennono- 
t o k o b  uepe3 OTÄenbHbie ynacTKH nopuiHH 
no3BOÄHÄ ycTaHOBHTb cneÄ yiom ,H ft Tenno- 
Boft ßanaHC nopuiHH b ÄHana30He ra c e ji 
o ö o p o to b  o t  1500 ä o  3500 b MHHyTy:

1) T en n on oT O K  o t  30h h  n opu iH eB b ix  k o - 
n e u  k  CTeHKaM u h ä h h ä P h n pn  50% N e  62—  
73%; n pn  100% N e  68— 81%;

2) TennonoTOK o t  ioökh  nopuiHH k  CTeH­
KaM UHÄHHÄpa npn 50% Ne 22— 16%; npn 
100% iNe 26— 14%;

3) TennonoTOK o t  BHyTpeHHeft noßepxHO- 
cth  nopuiHH h Topua ioökh  npn 50% N e  
15— 10%; npn 100% .Ne 6— 5%.

B cbh3h c  TeM , h to  ocHOBHoft Tenuono- 
r o h  H A e r  n epe3  n o p u iH e s w e  KOÄbiia, 6h a  
n p oß eÄ eH  p h ä  SKcnepHMeHTOB ä a h  bh hc- 
HeHHH bahhhhh Ha T e M n e p a T y p y  nopuiHH 
p a 3 M ep oß  KOAeu, hx p a cn on o iK eH H H , hhcah 
Koneu, 3 a 3 o p a  b 3aM Ke, h3ahhhh xpom obo- 
r o  nOKpblTHH H AP- 3 ™  SKCnepHMeHTbl A 3 - 
AH HHTepeCHblft M aTepHHA, B OCHOBHOM CO- 
rnacyio iuH Ü CH  c  OTeHecTnennbiM H H ccneAO - 
B3HHHMH, HO H COAepiKaiUHH MHOTO HOBO- 
TO. T a K , öbiAO n oK a3 aH o , h to :

1) KOAbua öoAbiuefi BHcoTbi oöecneHH- 
B3IOT ÖOAee HHTeHCHBHblft TenAOOTBOÄ OT 
nopuiHH h npn 3t o m  e ro  TeM nepaTypn  co- 
OTBeTCTBeHHO HeCKOAbKO CHHJKaiOTCH;

2) TennonoTOK o t  nopuiHH yßeAHHHBaeT- 
ch npn pacnoAOiKeHHH BepxHero nopuiHe- 
Boro KOAbua ÖAHIKe K Ä H H IIiy  nopuiHH. Oä- 
HaKo peuiaTb s t o t  B onpoc o  MecTe KOAbua 
m oikho AHuib, paccMaTpHBan e ro  TepMHHe- 
CKne Harpy3KH b 33bhchm octh o t  MecTa 
pacnoAOHieHHH.

BeAHHHHa 3a3opa KOAbua b 3aMKe cym e- 
CTBeHHO BAHHeT Ha TeM nepaTypy n op u i­
HH —  yßeAHHeHHe 3a3opa Bbi3HBaeT pocT 
TeM nepaTyp. T a u oe  JKe BAHHHHe Ha TeMne­
p a T yp y  nopuiHH OKa3biBaeT xpoMnpoBaHHe 
onopHoft noßepxHocTH KOAbua h (JiacKH Ha 
KOAbuax ( ä a h  yÄOöcTBa MOHTau<a), t . e. 
Bce Te (JiaKTopbi, KOTopbie 3aTpyAHHiOT Ten- 
AOOTAany o t  nopuiHH k  CTeHKaM UHAHHApa.

FIpHBeÄeHHbie b paccMaTpHBaeMbix h h o h - 
c k h x  CTaTbHX 3KcnepHMeHTaAbHbie pe3yAb- 
TaTbi no TepMOMeTpHH nopuiHeft AaiOT 
npeACTaBAeHHe o  TexHHKe SKcnepHMeHTOB, 
ÄOCTHTHyTOH B P33BHTHH paÖOT 3T0T0 Ha- 
npaBAeHHH.

K aH fl. TexH . H ayn  E. A .  B 3 0 P 0 B
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> P  M T M K A 
«BMBAklOrPA<|>Mfl

H. A. B y x a p H H ,  B. C. n  p o 3 o p o b, M. M. LU, y k h h. 
« A b t o m o ö h j ih .  T e o p w q  p a ß o iu x  n p o p e c c o B , T eo p n n  npoBHOCTH 
a rp e ra T O B  h c h c tc m  aBTO M O Ö HJi«». H 3 ä -b o  «MauiHHOCTpoeHHe»,
1965.

P ELLEH3HPyEMAH KHHra HBAHeTCH yneÖHbiM nocoÖ H eM  a a h
CTy^eH TO B By30B  aBTOMOÖHJIbHOH CneUHaAbHOCTH.

B KHHre c *a T o , h o  AoeraTonHo nojiHo H3Ao>KeHbi oömne xpeöo- 
B3HH51, npeAT>HBJlHeMbie K y3JiaM aBTOMOÖHAH, H npHHHHnbl KJiaC- 
CHtjlHKaUHH nOCJieÄHHX, Ha COBpeMeHHOM ypoBHe ÄBHbl pa3T)5ICHe- 
h h h  TeopeTHHecKHx o c h o b  paöoTbi h  pacneTa arperaTOB, npHBe­
AeHbi MaTepnajibi SKcnepHMeHTanbHbix HCcAeAOBaHHH p a ö o ™  o t - 
ACAbHblX y3J10B aBTOMOÖHAH B pa3AHHHbIX SKCnjiyaTaUHOHHblX yc- 
AOBHHX. B TO JKe BpeMH He YÄeJleHO H3AHIHHee BHHMaHHe 
cneuHt^HHecKHM KOHCTpyKTHBHbiM öcoöeHHocTHM pa3jiHHHbix arpe­
raTOB aBTOMOÖHJiH, nocKOjibKy aBTopbi b  ßojibuiHHCTBe CAynaeB 
OrpaHHHHBajIHCb TOAbKO npHHUHnHajlbHOH OUeHKOH OTÄejIbHblX 
KOHCTpyKTHBHbix cxeM, Bbi^ejieHHeM h x  npeHMymecTB h  He^o- 
CTaTKOB.

B K H H re  HMeioTCH H eKO Topb ie H e flocTaTR H  h cn op H b ie  n o n o * e -  
HHH.

B rAaße I h b § 1 rjiaßbi II omymaeTCH TeHAeHUH03H0CTb pac- 
CMOTpeHHH OÖlUHX nOAOJKeHHH nOA yrjIOM 3peHHH aBTOMOÖHAeft 
noBbimeHHOH npoxoAHMocTft. FIpHBeÄeHHbiH MaTepnaji b oömeM no- 
jie3eH h HHTepeceH, x o t h  HaM npeflCTaBjineTCH öojiee ueAecooö- 
pa3HbIM HCXOAHTb H3 OÖLUHX Tpe60B3HHH K OÖbIHHbIM rpy30BbIM 
3 b to m o ö h a h m , cocTaBAHioiuHM HaHÖojibuiHÖ npoueHT B BbinyCKe 
aBTOMOÖHAeft H B aBTOMOÖHAbHOM napKe CTpaHbl.

B rAaße II H3Jio>KeHbi 3RcnAyaTauHOHHbie h  peMOHTHbie Tpeöo- 
BaHHH, npeA'bHBJineMbie k KOHCTpyKUHH aBTOMOÖHAeft, aHTpono- 
MeTpHHecKHe AaHHbie h  0630p, MaTepnaAbi AeTaAeft aBTOMOÖHAH. 
ÜAHaKO HenoHHTHo, noneMy s t h  Bonpocbi h b j ih io t c h  cocTaBAHio- 
l u h m h  naparpacfiaMH TAaBbi «OcHOBHbie napaMeTpu aBTOMOÖHAeft».

CnO pH bl H O TAeAbH bie nOAOJKeHHH 3TOÖ TAaBbi, H anpH M ep, 06 
OrpaHHHeHHOM pacnpO CTpaH eH H H  KOMnOHOBKH AerKOBblX aBTOMO­
ÖHAeft c  nepeAH H M H  BeAym H M H  KOJiecaMH (CTp. 3 0 ) ,  o  m haom  ko- 
3(})4)HUHeHTe TpeHHH B nOAUIHnHHKaX H3 nAaCTMaCC 6e3  yTOHHeHHH 
npnM eH H eM bix  n n a cT M a c c  (CTp. 3 6 ) .

B rA a ß e  I I I  paccM O TpeH b i b h am  H a rp y3 0 K , BbiAeAeHbi nHKOBbie 
H arpy3K H  H HX CpaBHeHHe C MaKCHMaAbHblMH CTHTHHeCKHMH. K p o ­
Me t o t o ,  noK a3aH bi p a c n e ra b ie  pe>KHMbi b y 3 A a x  3 b to m o ö h a h . B03- 
HHKaiOT COMHeHHH B UeAeCOOÖpa3HOCTH paCCMOTpeHHH H arpy30H - 
HblX pe>KHMOB B y 3 A a x  BO BCTynHTeAbHOÜ HaCTH KHHTH, B IieKOTO- 
POM OTpblBe OT paCCMOTpeHHH paÖOHHX n p o n e c c o B  H MeTOAOB p a c ­
neTa  y3AOB. BHAHMO, 3AeCb CAeAOBaAO H 3 A O *H T b  OÖlUHe npHHHHnbl 
B b iöop a  pacH eT H b ix  pejKHMOB a a h  xap aK T ep H b ix  rp y n n  y3AOB, a 
ROHKpeTHbie peKOM eHAaHHH A a T b  HHJKe, B COOTBeTCTByiOmHX TAa- 
B ax .

M arepnaA rAaBbt «CuenneHne» iKenaxeAbHo AonoAHHTb t 3khm h 
BonpocaMH: npupoAa aBTOKOAeöaiiHft npn BKAioneHHH cnenAeHHH, 
orpaHHHeHHe cuenAeHHeM HHepuHOHHbix Harpy30K b TpaHCMHCCHH 
h BAHHHHe 3Toro (j)aKTopa Ha Bbi6op K03(j)i|iHu,HeHTa 3anaca, b ah h - 
HHe H3Hoca a h c k o b  Ha K03(j)(})Hu,He^T 3anaca cuenAeiiHH c ueHT- 
paAbHoft npy»HHOH.

HMeroTCH HeKOTopbie B03paaieHHH no couepiKaHHio TAaBbi «B e c -  
cTyneH H aT b ie  nepeA ann ». 3aMenaHHe o  to m , h to  rH ApoAH H aM H ne- 
CRHe nepeAann npHMeHHioTCH o ö h h h o  b KOMnneRce c  nnaHeTap- 
HbiMH KopoÖKaMH nepeuan, cn p aß eA A H B o  a a h  aM epHKaHCRHx k oh - 
cTpyKUHH, h o  He c to A b  xapaKTepH o a a h  OTenecTBeHnoro h eßpo- 
neftcKoro aBTOMoÖHAecTpoeHHH.

Y f lK  629.113:019.941

O o p M y A a  (12 ) h (13 ) s t o h  TAaBbi o6m eH 3B ecTH b i h  He OTpa- 
« a i o T  cneu,H(J)HKH rH A poo6 i>eM H b ix  n ep eA a n . H M nyAbC H bie n ep e - 
AaHH O nncaHbl 6e3  KPHTHKH HX HeA0CT3TK0B, B CBH3H C HeM B03- 
HHKaeT 33R0HHbIH BOnpOC —  nOHeM y HX He npHMeHHIOT?

B rAaße «K apA aH H an  n ep eA a n a » m o>kho onycTHTb onncaHHe 
nepeAann c KapAaHHoft Tpyßoft (CTp. 179), noHTH He npHMeHHeMoö 
b HacTonui.ee BpeMH. He xapaRTepHa RapuaHHaH nepeuaua b npu- 
BOAe r  ROAecaM k o a h c r h  ä a h  h h b 3 a h a o b , AonycKaiom aH  yroA ne- 
peKoca BaAOB a o  16° 3 a cueT pe3HHOBbix KOAeu b m apHHpax. B xa- 
uecTBe npHMepa KapuaHHoro mapHupa paBHbix yrAOBbix cKopocTeft 
KyAauKOBoro THna (cj)Hr. 8 ) nym ne 6 h a o  6bi npHBecra rnapHnp, 
npHHHTbifi na OTenecTBeHHbix 3 b to m o 6 h a h x  KpA3 h « y p a A » .

A h 3 a h 3  KHHeMaTHKH m apH H p a  paBHblX yTAOBblX CKOpOCTeft 
(CTp. 194) He npHBOAHT K OCHOBHOMy BblBOAy O HeOÖXOAHMOCTH 
p acn oA O K eH H H  Tonen KOHTaKTa b ÖHCceRTopHoü nAOCKOCTH.

H M eioTCH  HeKOTopbie h b to h h o c th  b rA a ß e  «BaAKa M O CTa». Ha 
4>nr. 2 He n on a3aH  oneH b BaJKHbiit n ap aM eT p  ycTaHOBKH H anpaB - 
AHIOIUHX KOAeC —  nAeHO OÖKaTKH. B o6l)HCHeHHH K 5, a He
yK a3 aH o , h t o  p a 3 M e p u  a ' h  b ' onpeueAH iO T  noAOJKeHne o c h  n on e - 
penHOH THTH n o  BbICOTe.

B rn a ß e  X III H3A0>KeHbi B o n p o c w  KOHCTpyKUHH h p a ö o T b i u ihh , 
paccM O TpeH b i Ä0CT0HHCTB3 H HeAOCTaTKH UIHH pa3AHHHbIX THnOB. 
C oM H H TeAbH a U eAeC006pa3H 0C Tb H3AO>KeHHH B KHHre pacneTH blX  
(J)opM yA ä a h  onpeAeneH H H  O TAeAbH bix 3AeM eHT0B h n oK a3 aT eA e ft 
KOHCTpyKUHH UIHH. PaC H eT  UIHH —  CneUH<|)HHeCKHH BOnpOC, B KHH­
re  o h  H3A0)KeH npe3BbinaiiHO  o x a T o  h He n oA H o, n oaTO M y A yn in e  
6 h a o  6 bi coß ceM  e r o  He KacaTbCH.

H b h o  H euocTaTonH O  BHHMaHHH y u eA eH o  TeopH H  p aöon n x  npo-
UeCCOB B T0pM 03HbIX M exaHH3M 3X H T0pM 03HbIX npHBOAaX. T A a -  
Ba X IV  H 3 A O *e H a  CAHUIKOM ROHCneKTHBHO H B 3HaHHTenbHOH n a- 
c t h  h o c h t  onH caTeAbH bift x a p a R T e p , ocoöeH H O  b p a 3 u eA e  «T o p M 0 3 -  
Hbie npH BO Abi». n oK a3 aT eA b H O , h t o  a a h  ycH AH T eA eft p y A e ß o ro  
yupaBAeH H H  b ru a B e  XV aB Topb i c o h a h  bo3m ojkhm m  BbiueAHTb 
BAB oe 6 oA b in e  M ecTa , neM a a h  TopM 03H bix  npHBOAOB, h t o  He co -  
O TBeTCTByeT con o c raB A eH H io  3HaneHHÜ s t h x  Y 3 jio b  b k o h c tp y k u h h  
aBTOMOÖHAH.

B KHHre BCTpenaioTCH p a c n e ra b ie  n p e A A a ra e M b ie  6ea
BblBOAOB H 6e3  OÖBHCHeHHH npHHUHnHaAbHblX OCHOB MeTOAHKH 
noAyneH H H , a H H orAa  h 6e3  c c b ia o k  Ha A H T ep aT yp H b ie  h c t o h h h k h , 
b  K O Topbix  paccM aT pnB aeTC H  h x  BbiBOA (p a c n e T  y n p y r n x  3neM eH- 
t o b  noABecKH , p a cn eT  u ih h  h A P - ) .  3 t o  He c n o c o ö c T B y e T  co3H a- 
TeAbHOM y BOCnpHHTHIO M aTep H aA a  H Iip H A a eT  COOTBeTCTBylOlUHM 
p a3 A eA aM  cn p aß on H O -p acn eT H oe  H anpaB AeH ne.

ÜAHaKo OTMeneHHbie HeAOCTaTKH He M oryT BAHHTb Ha o öm y io  
noAOJKHTeAbHyio opeHRy peueH3HpyeMoft k u h t h . 3acAy>KHBaeT 
OAo6peHHH BRAioneHiie b coAepm auH e k h h t h  opnrHHaAbHbix Ma- 
TepnaAOB BbinoAHemibix aBTopaMH HCcAeAOBaHHH no BonpocaM Bbi- 
HOCAHBOCTH aBTOMOÖHAbHblX KOHCTpyRUHH, npHMeiieHHH nAaCTH- 
necKHx M acc a a h  pa3AHnHbix AeTaAeft 3 b t o m o 6 h a h , paöoTbi cuen- 
HblX yCTpOHCTB 3BTOnoe3ÄOB H AP-

B p e3 yA b T a T e  m o j k h o  cnH TaTb, h t o  p eu eH 3 H p yeM an  R H iira  Bbi- 
x o a h t  3a paM KH o öb in H o ro  yn eÖ H oro  n ocoöH H , coAep>KH T TBOpne- 
CRyio p a 3 p a 6 o T R y  pH A a h o b h x  B o n p oc oB  K oncTpyH p oß aH H H  h p a c -  
n eT a  3 b t o m o 6 h a h  h M om eT  öb iTb  n oA e3H a  H H aceH epH o-TexH une- 
CKHM paÖOTHHKaM aBTOMOÖHAbHOH npOMblUIAeHHOCTH H aBTOMO- 
Ö HAbH oro T p a H cn op T a .

KaHfl. TexH. HayK A. B. rPEflECKYJl, JI. M. KOPOTKOB,
j i. ji. Ju ry H O B , b . r. t e p j j e u k m h

X apbK O B C K H H  aBT0M 06kf/1bH0~A0p0H<HblH  M HCTM TyT

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



r i a C X H H  E . E . ABTOMOÖHJlbHan npOMbllUAeHHOCTb JInOHHH.
M., 1965. 61 c. (H H H H A ß T 0 c e A b X 0 3 M a u i ) , t . 600, u. 43 k .

C oß p eM eH H oe  c o c iO H H ie  h nepcneKTH Bbi p 33b h t h h  aBTOMOÖHAb- 
HOfi npOMbllHAeHHOCTH HnOHHH OpraHH3aUHOHH3H C T pyK Typa  
3T0H OTpaCAH, OUeHKa npOH3«<OAClBeHHbIX MOIUHOCTeft no THnaM 
h K n accaM  aBTOM oÖHAeft. T n n a K  h TexH unecKH e XapaKTepHCTHKH 
aBTOMOÖHAeft H aBTOÖyCOB.
JXna HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB aBTOMOÖHAbHOft npo- 

MblUIAeHHOCTH.

riAacTM accbi b noAuinnHHKax cKOjibweHMH. MccAeAOBaHHH, onuT 
npHMeHeHHH. O t b . peA. M. M. XpymoB. M., H 3 A -bo  «H ayn a », 
1965, 184 c. ( H h -t  M auiHHOBeAeHHH), t . 4500, n. 79 k. b nep.

Teop H H  noAuiHnHHKOB a p a ö on eM  CAoe H3 n A acT M acc. TpeH H e h 
H3HOC n A a cT M a cc  npH paBAHHHblX yCAOBHHX CMa3KH, CKOpOCTH 
CKO Ab*eH H H  H H arpy3KH  M eTO Abi OUeHKH aHTHtJjpHKUHOHHblX 
CBoftCTB n A a cT M a cc . T exH O A orn n ecK H e h KOHCTpyKUHOHHbie 
c n o c o ö b i npuM eHenHH n A acT M acc a a h  noAtuHnHHKOB. O n b iT  3Kcn- 
A yaTau H H  n A acT M accoB b ix  iiGAUJHnHHKOB.

U,AH HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB MaiUHHOCTpOHTeAb- 
HOft npOMblLUAeHHOCTH.

C n p a B O H H H K  MeTaAA HCTa. B  Tpex TOMax. PeA - coßeT: 
H. C. AnepKaH, C. Jl IloHOMapeB, B. H. KyapHBueB h  AP- H 3ä. 
2-e, nepepaöoT. T. 1. Tlon eea . H. C. AnepnaHa. M., H3A-BO «M a - 
iHHHOCTpoeHHe», 1965. 1008 c., i  50 000. u 3 p. 65 k. b nep

C o a e p * a H H e :  EAHHHUbi H3MepenHH M aTeM aT H K a. M exaH H K a . 
TenA O TexH H K a h T e n a o n e p e a a H a . O aeK Tp oTexH H K a . C onpO TH B A e­
HHe M aTepnaAO B  (p a cn eT b i Ha npOHHOCTb h on p eaeA eH H e  A etpop- 
M an H H ). J leT an H  MamHH (pe.sböb i, umoHOHHbie h 3yön aT b ie  coeAH - 
HeHHH, BaAbi h o c h ,  M ytprbi, peM eHHbie h uenH bie n ep eA an n , 3 y ö -  

q a rb ie  h nepBHHHbie n epeaaH H , npy jK H H b i). CM a3K a, CMa30HHbie 
ycTpo ftC TB a  h ynAOTHeHHH.

H a h  HHHieHepHO-TeXHHHeCKHX paÖOTHHKOB OTAeAOB nOArOTOBKH 
npoH3BOACTBa, rA aB H oro  TexH O A ora , rA aB H oro  M exaHHKa, TexH nne- 
CKOPO KOHTPOAH H A P yrH X  OTAeAOB MaiUHHOCTpOHTeAbHblX 3aBO- 
AOB.

y  h k  M. O öpaßoTK a M eiaAAO B  6e3 chshhh cTpyatKH. ITep. c 
aHTA. f l o A  pea. A. <t>. HHCTpaTOBa M., H 3 A -bo  «M n p », 1965. 
548 c„ u. 2 p. 51 k . b n ep

O n n caH H e c a h o t o  H3 scjKjieKTHBHbix M eiOAOB coBpeM eH H oft T ex- 
HOAOTHH XOAOAHOH OÖpaÖOTKH MeTJAAOB Öe3 CHHTHH CTpyHCKH, B 
naCTHOCTH CnOCOÖOB HaKaTKH UlAHUeBblX B3A0B H MeTOAOB 3KCT- 
pyAnpoBaH H H  O ö o p y a o B a K H e . upH M eH neM oe npn  o ö p a ö o T K e  Me- 
T3AA0B  Öe3 CHHTHH CTpy>KKH.

H a h  H H *eH ep H O -T eX H H H eC K H X  paÖOTHHKOB M aU IH H O C TpO H TeAbH O fl 

npOMLIUIAeHHOCTH.

r  h e  a e  h k o B. B., B e a h e b IO . K . h C o a o b b e  b A. Jl. 
MaTeMaTHnecKne MeToau b TeopHH HaaeiKHOCTH. OcHOBHbie X a ­
paKTepHCTHKH KaAe/KHOCTh H HX CTaTHHeCKHH 3HaAH3. M., H3A-B0 
«H a yn a », 1935. 524 c (Oh3hko-viaTeMaTHnecKan ÖHÖAHOTena hh- 
HceHepa), t .  27 000. u 1 p 79 k. b nep.

MaTeMaTHnecKne M em abi, HcnoAb3veMbie b TeopHH Haae>KHo- 
CTH. 3aAaHH pe3epBHpOLaHHH c BOCCTaHOBAeHHeM H Öe3 BoccTa­
HOBAeHHH. MeTOAbi HcnbiTaHHfi Ha HaneHtmcTb. npoBepK a rnno- 
Te3 o Haae>Khocth saeMeHTOB n ycTpoficrB  MeTOAOM npueMOHHO- 
TO K O H rpO A H .

JlAH  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.

J l e H H C O B  EI. C. JlonycKH h nocaAKH. CnpaBOHHHK. H 3ä . 2-e, 
Aon., M., H 3 a -bo «M auiHHOCTpoeHne», 1965. 112 c., t . 82 000, 
ü.. 34 k . b nep.

TaÖAHHbl HOpMaAbHblX AHHeÖHblX pa3M epOB, AOnyCKOB OTBep- 
CTHH H B3AOB BCeX KAaCCOB TOHHOCTH H nOCaAOK. TaÖAHHbl A O n y­
CKOB h n o c a a o n  a a h  a e ra A e ft  H3 neM 3TaAAHHecKHx M aTepnaAO B h 
npeAnoH TH TeAbH bix  n oA e fi a on ycK O B  npn 3aM eHe HenpeanoH TH - 
TeAbH bix n o c a a o K

JlAH  KOHCTpyKTOpOB, TeXHOADTOB H paÖOTHHKOB O T K .

3 a M a A H H  B. C . IlA aH H p oB a iiH e  CTaHaapTH3auHH h H opM a- 
AH33UHH. M ., H 3A -B 0  «3 K 0 H 0 M H K 3 », 1965, 195 C., t . 6000, n . 52 k.

O n b iT  n e p e a o ß b ix  npeAnpHHTHft b oÖ AacTH  MeTOAHKH naaH H po- 
B3HHH H OnpeaeAeHHH TeXHHKO-SKOHOMHHeCKOfl 3(j)<})eKTHBHOCTH 
CTaHAapTH3aHHH, HOpMaAH33HHH H yHHtJlHKaUHH npOAyKHHH AAH 
noBbimeHHH e e  K a n ec iB a  no ypoBHH a v h iu h x  m h p o b m x  C T an aap -
TOB.

J Ia h  paÖOTHHKOB OTAeAOB craH AapTH 3aiiH H  npeAnpHHTHft, n p o- 
eKTHO-KOHCTpyKTOpCKHX H TeXHOAOTHHeCKHX OpraHH3aHHÖ MaiHH- 
HOCrpOHTeAbHOft npOMbllHAeHHOCTH.

3 y x o B H U K H i l  C . H . h P a i i H K  H . A MareMaTHHecKHe 
MeTOAbi c e T e ß o ro  naaH M poB aH H «. M ., H 3 a -b o  « H a y n a » ,  1965. 
296 c. (3K 0H 0M .-M aTeM . Ö HÖAHOTena), t . 10 000, u. 90 k .

M aT eM aT H n ecK n e MeTOAbi c e T e ß o ro  nAaHHpoßaHHH h h x  p oA b  
B nA3HHpOBaHHH CAOJKHblX CHCTeM pa3paÖOTOK H ynpaBAeHHH HX 
peaAH 3auH eft M e iO A b i onncaHHH 3 a a a H H oro  n aaH a p a ö o T  h o n - 
peaeAeH H H  e r o  x a p a n T ep n c iH K , no3BOAHioui.He KOHCTpynpoBaTb 
onTHM aAbHbift n poeK T . ITpHM eHeHHe AH H eftH oro  h B b in yn A oro  
n porpaM M H poßaH H H  npH ocym ecTB AeH H H  MeTOAOB c e T e ß o ro  nna- 
HHpOBaHHH

J Ia h  H H *e H ep o B , s k o h o m h c to b  h M aTeM aTHKOB, 3aHHMaioiii.HX- 
ch nAaHHpoßaHHeM  h yn p a B a en n eM  c a o k h m m h  CHCTeMaMH o n e - 
pauHÖ.

K o p o T K O B  B. H . HopM aAH 3aitH O H H oe H anpaB AeH ne b c o 3 a a -  
HHH H OCBOeHHH HOBblX MailiHH. M ., H 3A-BO  CTaHAapTOB, 1965. 
124 c.. t . 8000, h . 41 k .

TeXHHKO-SKOHOMHHeCKOe OÖOCHOBaHHe BUÖOpa OÖbeKTa npOH3- 
BOACTBa b MauiHHOCTpoeHHH. T lepeA O B bie  MeTOAbi n poeK TH poßa- 
HHH H BHeApeHHH HOBblX MaiHHH. THnH3aHHH H HOpMaAH33HHH 
TeXHOAOrHHeCKHX npOHeCCOB. M eTO Ab i OCBOeHHH HOBOft TeXHHKH.

J Ia h  HHJKeHepHO-TeXHHMeCKHX paÖOTHHKOB MaUIHHOCTpOHTeAb- 
HOH npOMbllHAeHHOCTH.

M eTOAHKa h n pan rH K ä  CTaHaapTH3ai(HH . M e r o A n n e c K o e  n oco - 
ön e . T Io a  p e a . B. B TKaneHKO. M ., H 3 a -b o  craH aap T O B , 1965. 
576 c., t . 30 000. n. 2 p. 13 k . b nep .

C H d e M a  ro cyaa p cT B eH H o ft CT3HaapTH3auHH b C C C P ,  H aA3op 
3a coöA ioaeH H eM  CTaHAapTOB h cocroH H H eM  H3M epHTeAbHoft r e x -  
HHKH. M eTO AH Ka KOMnAeKCHOfi CTaHAapTH3aHHH. YcTaHOBAeH  ne 
n oK a3 aT eae ft h b a o k h o c th  n AOArOBeHHOCTH MauiHH C n p e a e A e H iie  
TeXHHK0-3K0H0MHHeCK0ft 3(}>({)eKTHBH0CTH H CTaHAapTH3aHHH.

J Ia h  H H *eH epH O -TexH H necK H x paÖOTHHKOB c a y jK ö  CTaHaapTH- 
aauHH npeAnpHHTHft h npoeKTHD-KOHCTpyKTopcKHx opraH H 3auH ft.

M o m a H O B  B. C K op o cT r io e  xpoM H poB aH H e. K n eB , H 3 a -b o  
«T e x H H K a », 1955, 250 c., t . 4400, n . 63 k. b  nep .

TexH O AorH necK H e ocoöeH H ocTH  xpoM H poßaH H H  a eT a A e ft  m b u ih h  
H MeX3HH3M0B B CKOpOCTHOM CaM OperyAHpyiOm eM CH SAeKTpOAHTe. 
O h 3h k o -M exaHHHecKHe CBoftcTaa ocaaK O B  xp oM a  PauH O H aAbH bie 
pe>KHMbI XpOMHpOB3HHH.

H a h  Hh>KeHepHo-TexHHHecKHX paÖOTHHKOB raAbBaH H necK H x ue- 
XOB.

O  a  e p o  b H . M . H on ycK M  Ha H 3roT0BAeH ne h h3hoc A eT a a e ft  
CTaHOHHbix ripH cnocoöaeH H H . M ., H3A-BO «M auiHHOCTpoenne»,
1965, 92 c., t . 12 500 n . 29 k . b  n ep .

C n p a B O H H b ie  n a H H b ie  o  H a3H aneH H H  a o n y c K O B  n a  H3roTOBaeHHe 
H H3HOC npHCnOCOÖAeHHH, npH M eH H eM b lX  Ha TO K ap H b lX , CBep.AH Ab- 

HblX, 4>Pe3epH b IX , U IAH lJ jO BaAbH blX , npOTHHCHblX, AO AÖ eJKH blX  H A P V -  
THX CT3H K3X .

H a h  KOHCTpyKTOpOB H TeXHOAOrOB MaiUHHOCTpOHTeAbHblX 3a- 
BOAOB.

r i p o c K y p H ' K O B  10. r. yn poH H H iou re-K aA H Ö pyiou iH e M eT oa u  
oöp a öoT K H . CnpaBOHHoe n ocoöH e . M ., H 3 a -b o  «M auiHHOCTpoeHne», 
1965, 208 C., t  9000, u.. 70 k . b n ep .

CnpaBOHHbie CBeaeHHH o ö  ynpoH H H KJm e-KaAH Ö pyiom H x M eT oa a x  
h peiK H M ax o öp a öoT K H  a e T a a e ft , npHMeHHeMOM o öo p ya o ß a H H H  h 
HHCTpyMeHTe. JlaHHbie a a h  TexH oaorH H ecK H x pacneTOB.

H a h  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB MauiHHOCTpoeHHH.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



U ,eH a 4 0  k o f i. HH,o,eKC 7 0003

riporpaMMa MSO no B b in y c ic y

p e 3 b 6 o iilA M C |>O BaA bH b lX  CTO H K O B

MofleAb «GUS»
yHM BepCanbHblH  pe3b6oUinMI|>OBanbHblM CT3HOK flnsi CepMH- 

H o ro  h M a c c o B o ro  npoM 3BOflCTBa to h h m x  p e 3 b 6  h n p o -  
(paneH.

PaccTOBHHe M exxA y  ueHTpaM M  cTaHKa 
fljTMHa LLmHcpyeMOM noBepxHOCTM . 8 0 0  M M  

5 0 0  M M

MoneAb «GL»
AU h h h o mF e 3b 6o illJT H C f}O B a n b H b lH  C T aH O K  A n j l  Ü JA M Ip O B a H H B  

• H a p e 3 K H  X O A O B b lX  H T p a H C IlO p T H b lX  BMHTOB.

M aK C H M a/lbH b lM  A M 3 M e T P  lAJTMLpOBaHMa . 4 0 0  M M

fl/ iM H a  lu n n ip y e M O M  n o B e p x H O C T M ............................' 2 0 0 0 — 4 0 0 0  m m

PaccTO JtH M e M e w A y  A eH T p a M M  C TaH Ka . . .  2 0 0 0 — 4 0 0 0  m m

MofleAb «FSIO»
Pe3b6ouinH(|>OBanbHbiH CTaHOK b cneAM anbH O M  McnonHGHHM 

A n »  o 6 p a 6 o iK M  A^TaneM  6 o n b u iH x  A n a M e rp o B .

M aK C M M aab H b lH  A H a M e T p  LA J lM C flO B aH U a ............................ 5 5 0  M M

M a x c M M a a b H a a  AnM H a L u n n c p y e M o fi n o B ep xH O C T M  . . 3 0 0  m m

M a K C M M a / ib H o e  p a c c T o a m i e  M e> K A y  A S H T p aM M  . . . 5 0 0  m m

MofleAb «GS»
C t b h o k  A n a  uniHCßoBaHHa p e 3 b 6 u  h  M ep B axoB , t o h h m x  H a p e3 - 

HblX BMHTOB H XepBaXOB.

M axC M M a/ lbH b lM  f lH a M e T p  L1JJIMCpOBaHMa . . . .

M a x c H M a s ib H a a  A n n H a  L A jm c p O B a H M a ............................

M a x c M M a j ib H o e  p a c c T O B H u e  M e> X A y  A e H T p a M M  .

4 7 5  m m  

1 2 0 0  M M  

1 2 0 0  M M

MoneAb «GA-2»
CTaHOK c  aBTOMaTMHGCKMM pa6oH H M  n p o it e c c o M  A n a  u inM ipo- 

BaHMa p e 3 b 6  h  n ep B a x oB . O c o ö e H H O  acpcpeKTHBeH TaM , rA e  
H eoS xoA M M a  B b icox a a  npoM 3BO AM TenbH ocTb pe3aH M a.

M aX C M M aA bH bIM  A M G ^ e T p  L A / lL K p O B a H M a ............................ 2 5 0  M M

M a x c M M a a b H a a  AJiMHa L A j im p y e M o S  n oB ep xH O C T M  a o  8 5 0  m m  

M a x c H M a / ib H o e  p a c c T o a H M e  M e > X A y  u e H T p a M M  C TaH xa  1 0 0 0  m m
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