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K o H C T p y K T M B H b i e  n a p a M e T p u  h  M e x a m m e c K a d  H a n p a x c e H H O C T b  

K y n a n x o B b i x  b o h o b  T o n n M B H u x  h c j c o c o b  A M 3 e n e ü

KaHfl. TexH. HayK M . B. M A 3 H H T ,  B. A .  fP H E O B

n P H PABO TE  T on jiH B H oro  H a c o c a  B u c o K o ro  ÄaBjieHHH n y- 
jiaHKOBuä B a ji iiO /TBepraeTca AeftcTB H io  b h c o k h x  UHiuiHHecKH 

MeHsnouiHxcH M ex a H H iecK H x  H a rp y3 0 K . B  c b h 3h  c  s t h m  k  H eM y 
npeH'bHBJIHIOTCH nOBHIIieHHbie TpeÖOBaHHH n o  npOHHOCTH H JKeCT- 
KOCTH KOHCTPyKIlHH, TOHHOCTH H3rOTOBJieHHH npCXjlHJieH KyA3HKOB 
h onopH H X  u ieeK , T B ep Ä O cra  p a ß o n n x  noBepxH O CTeft, h 3Ho c o c t o h - 
KOCTH H HOJirOBeHHOCTH npH paÖOTC B pa3JIHHHUX SK Cn^yaTa ilH - 
OHHblX yCJIOBHHX.

XapaKTepHHMH reoMeTpmecKHMH napaMeipaMH KynaHKOBoro 
Baaa, onpenejimouiHMH ero pa3M epu h »ecTKOCTb KOHCTpyKUHH, 
HBJisnoTCH AiiaMeip HanajibHoft OKpyjKHOCTH KyjiaHKa d „ 0  H npo- 
nopuHOHajibHbift eMy ÄHaMeTp iiH/inHApnLiecKHx HieeK MexcAy ny- 
xaiKaMH do(rfo/rfi<o=0,845-1-0,96). AöcoAiOTHbie BejiHHHHbi 
h d0 3aBHcnT o t  pa3MepHocTH TonjiHBHoro Hacoca, t. e. OT pac- 
c toh h h h  M e»Äy ochm h  coceÄHnx nayH>KepoB A i. Pa3Mepu d „ 0 
h do uejiecoo6pa3Ho HcnOÄb30BaTb b KanecTBe h c x o ä h h x  napa­
MeTpoB npn cpaBHeHHH MexiAy coöoft KyAaHKOBHX b b a o b  pa3JiHa-

H A M H

V
HHX TOnjIHBHblX HaCOCOB. HeKOTOpble OTHOCHTejIbHbie KOHCTpyK- 
THBHue napaMeTpu KyjiaHKOBbix b b a o b  TonjiHBHbix H a cocoB  
coBpeM eH H H X  ÄH 3e.ieH  n p H B eÄ en u  b  TaS jiH ue.

n o  CBOHM KOHCTpyKTHBHHM napaMeTpaM KyÄaiKOBHÜ B3A Ha- 
COCOB MHHHMeK (J)HpMbl CHMMC OTAHHaeTCH OT B3AOB ÄPyrHX 
TonAHBHbix HacocoB. Ero xapaKTepHoft ocoSenHOCTbro hbähctch 
OTcyTCTBHe npoMexcyTOHHHx onop (rfo/Anp=0,14, rAe L np —  
paccTOHHHe MeiKAy ueHTpaMH onop), h to  c t h a o  b o 3 M o jk h h m  Gaa- 
roAapa yBejiHneHHbiM meflKaM Baaa (rf0= 3 1  mm ) h VBeAHHeHHoö 
mnpHHe KyjiaHKa ( 6 „  =  14 m m ). JXj ih cpaBHeHHH yuanieM, h to  
B TOnAHBHOM Hacoce p33MepH0CTH «M »  4>HPMbI XOAJieft, y  KOTO- 
poro Taxoe * e  paccTOHHHe MeiKAy ceKiiHHMH, BeAHHHHbi d 0 n  b K 
cooTBeTCTBeHHO paBHH 21 h 9,5 mm, t .  e. b 1,5 pa3a MeHbiue. YKa- 
3aHHUe MepOnpHHTHH n03B0AHAH yBeAHHHTb paCCTOHHHe MeHCAy 
onopaMH b Hacoce M h h h m c k  b 2,25 pa3a no cpaBHeHHio c Haco- 
COM (pnpMH XOAJieft npH OAHOBpeMeHHOM yBeAHHeHHH MOMeHTa 
conpOTHBAeHHH H3rn6y b 3 pa3a.

TonjIHBHbltt
Hacoc 4>HpMa, aaBOA

A ,
B MM / ^K O

f

d„

A i
A
dxO

r f 0n

dz

A

rfK0

A

A -p A lp

PE4A B o r n ....................................................... 32 4 0,75 0,72 0,96 0,74-0,87 0,46 0,177 0,385
PE6A , ............................................ 32 6 0,75 0,72 0,96 0,74-1,0 0,46 0,242 0,35
PE8A , ............................................ 32 8 0,75 0,72 0,96 0,87-0,915 0,46 0,177 0,385
PE8P . ............................................ 35 8 0,915 0,86 0,94 0,92 -0,935 0,5 0,2 0,43
PE10P , ............................................ 35 10 0,915 0,86 0,94 0,935 0,5 0,21 0,445
M hhh X o ju ie ä .................................................... 24 8 0,94 0,875 0,93 0,81-1,0 0,42 0,205 0,37

MHHHMeK CHM IttC.................................................... 25 8 1,36 1,24 0,91 0,645 0,41 0,14 0,5
PRV MoTopnaa ............................................. 32 8 0,815 0,69 0,845 0,95-1,1 0,345 0,165 0,27

51M3-236 3 3 T A ............................................ 1 . 40 6 0,8 0,69 0,86 0,73-1,0 0,375 0,22 0,3
3M3-238 , ............................................ 40 8 0,8 0,69 0,86 0,73-1,0 0,375 0,17 0,3
AM3-240 ........................................................... 40 12 0,8 _ _ . — 0,69 0,86 0,73-1,0— 0,375- 0,34 0,3

■ T r
©  M3flaTenbcTBo «MamHHOCTpoeHHe», «ÄBTOMoCHfibHasi npoMbiuim iHHOCTb», 1975 r,
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P h c . 1. Ä on ycT H M an  M exaHHnecKan Hanpn- 
HCeHHOCTb TOnJIHBHhIX HaCOCOB BbICOKOrO AaB ­

JieHHH:

/ —  O m a i, pacn eT  n o  kphbbim 4 h 5; 2 —  
^ E m a x  ä j ih  H acocoB  pa3MepH0CTH « P »  <t>Hp- 
mm Born ; 3  —  t o  * e ,  ä jih  HacocoB  p a 3n ep - 
h o c th  « A » ;  4  —  n peA e jibH o  AonycTHM bie
AaBJieHHH BüpblCKa A^H  HaCOCOB paaMepHOCTH 
« P >  n o  peKOMeHAauHH <J)HpMbi B o m ; 5 —  t o  
HCe, AJIH HaCOCOB pa3MepHOCTH «A> (TOHKa- 
mh oTM eneH pacn eT  a jih  pea jibH U X  ToruiHB- 

HblX CHCTeM)

I l p H  p a ö o T e  T o n j iH B H o r o  H a c o c a  H a  K y j ia ^ K O B b if i  B a j i  A e f ic T -  

B y io T :  CHJia AaB J ieH H H  T o n jiH B a  P T , p a B H a n  n p o H 3BeACHHK> ^ a ß -  

jieH H H  b  H a Ä n jiy H x c e p H O M  n p o c T p a H C T B e  H a c o c a  p n n a  iu io m a ju >  

m i y H x e p a  F U n  —  TOJibKO H a  y n a c T K e  H a rH eT a H H H , c n j ia  cjk3thh  
n p y Ä H H b l  P n p  —  IIOCTOHHHO, CHJia H H epU H H  P j  O T  BO '3BpaTH O - 

n o c T y n a T e j ib H o  A B H J K y m n x c H  M a c c  im y H J K e p a  m n n ,  T O J iK a ie -  

j i h  m T h  n p y % H H b i m np  —  n p H  ä b h h c c h h h  n jiy H J K e p a .

CyMMapHan cn jia  . paBHan cyMMe yKa3aHHHx cha, bm sh- 

BaeT nporn6 HarpyaceHHoro yqacTKa Baaa h co3Äaer Ha Ba;iy 
KpyTHiuHÖ MOMeHT A fKp, 3aKpyqHBaiomHft ÄaHHbift yqacTOK:

=  P a ^ n n  +  A lp  o +  Cnphnn ±  (̂ m n.n +  %  +  /«rip j  jn iü

(1 )

■'Wkp —  ^ +  f f  +  h n jIj  t g  7 , ( 2)

rn e  P np o —  ycHJiHe npeABapHTeAbHoro c h o th h  npyjKHHti nayH- 
jKepa;

C Up —  HtecTKOCTb npyjKHHbi n jiy H x e p a ; 
hna  —  r io a ie M  njiyHHtepa;

P h c . 2. K pyTH m n ö  m om ch t Ha üphboahom  
KOHite KVAanKOBoro B ajia  Tom iH BH oro H acoca 
npH A V w i l l  mm3/uhka, n *  = *  1050 o 6/mhh

15800

18888

5000

Pt/maXi 
M2C/CH1 

800

o

—------- -
~  0  

o

8  o
o  (

2

3 —

X ,
4

\

j nn —  ycKopeime njiyHHtepa; 
rp —  paAHyc poAHKa TOAKaTejm; 
y —  yrOA KOHTaKTa M e*Äy KyjiaaKOM h pojihkom.

HaHßoABUiHe 3HaqeHHH h M „p cooTBeTCTsyiOT MQMeHTy
KOHua HarHeTaHHH TonjiHBa, rnt AaBJieHHH pn w ory r Aocraran 
700— 800 ktc/cm2 h njieqo npHAOHceHHH cham yßejiHHeHO. Beax- 
hhhm P j  h jM „p 33BHCHT TaKJKe o t  AHaMeTpa nAyHHtepa TOII- 

ahbhoto Hacoca, B03pacTaa npn yßeAHHeHHH dna (pnc. 1).
npn paßoTe Ha (JjopcnpoBaHHbix pe*HMax cooTHomeHHe Mew- 

Ay P t  h P s Ha yaacTKe HarHeTaHHH AOCTHraeT 0,85— 0,95. npn 
paöoTe Ha pexHMax x o a o c t o t o  xon a , K orn a  AaBjieime Haraeia- 
HHH paBHO AaBAeHHIO 33THJKKH HTJIbl (pOpCyHKH, BejIHHHHa OTH0- 
IHeHHH P i lP p ,  CHHJKaeTCH AO 0,7— 0,85, T. e. BAHHHHe CHA HHep- 
UHH h npyjKHHbi Ha Bejiim m iy P s  HecKOAbKO B03pacTaeT.

FIpoBeÄeHHbie pacqeTW noKa3ajiH, hto MaxcHMaAbHbie 3HaaeHHsi 
nporHÖa Ky^anKOBoro Ba.aa b hjiockocth aghctbhh chah P t  

b cymecTßyiomHx KOHCTpyKUHHX tohahbhhx HacocoB He npeBbi- 
rnaiOT 60 mkm, t . e. conoeraBHMbi c AonycKOM Ha ToraocTb H3ro- 
TOBAeHHH npo<j)HAH KyAaqKa. HanpH*eHHH H3rn6a b onacHbix ce- 
qeHHHX BaAa He npeBbimaiOT 700 ktc/cm2 h hbahiotch Aonycm-
MblMH.

B MHoronAyHJKepHOM tohahbhom Hacoce nponcxoAHT Ha.no/Ke- 
HHe (})a3 ÄBHJKeHHH OTAeAbHblX nAyiDKepOB H CyMMapHblft MOMeHT 
Ha npHBOAHOM KOHue Baaa HMeeT cpopMy caojkhoü kphboh c ne- 
PHOAOM H3M6HeHHH 2lt/i (rAe i —  HHCAO CeKHHÖ) ÄAH Hacoca 
c paBHOMepHHM qepeAO'BaHHeM BnpbicKOB (HanpHMep, HM3-238) 
h in /i —  aah HepaBHOMepHoro Hepe#OBaHHH. npHMep kphboh 
M xp=f(< (> ) äah TonAHBHbix HacocoB AH3eAefl HM3-236, -238, 
-240, onpeAeAeuHbiH pacqeTOM äah peaiHMa A V =  111 mm3/hhkji 
h « k =  1050 o6/mhh, npHBeABH Ha pnc. 2.

KaK BHÄHO H3 3THX KpHBblX, BeAHHHHa AfKp Ha npHBOAHOM KOH- 
■ue KyAaHKOiBoro BaAa MeHHeTCH ot MaKCHMaAbHOH, cooTBeTCTByro- 
meft yqacTKy HarHeTaHHH TonAHBa, äo MHHHMaAbHoft, HMeromes 
3H3K MHHyC H BbI3BaHHOÖ yCHAHeM npyjKHHbi H CHA3MH HHepHHE 
Ha ynacTKe onycKaHHH TiAyHacepa. H3-3a CKaaKooöpa3Horo H3Me- 
HeHHH BeAHHHHbi M KV, BM3biBaeMoro pa3pbiBOM kphboh ycKope 
hhh nAyHHcepa, npHBOA TonAHBHOro Hacoca HcnbiTbiBaeT TaK*e 
h yaapHbie narpy3KH.

MaKCHMaAbHHe 3HaaeHHH M vv 3aBHCHT OT yCAOBHH paÖOTb 
Hacoca, T. e. OT BeAHHHHbl HHKAOBOÜ nOAaHH TOnAHBa H CKOpOCT' 
Horo peiKHMa, h b Hacocax pa3MepHOCTH « A »  (pnpMbi Boui äoctH' 
raiOT 3— 6,6 ktc-m (npn pa3Hux 3HaqeHHHX d u n )■ B TonAHBHbi) 
Hacocax pa3MepHOCTH «P » ,  ycTaHaBAHBaeMbix Ha (popcnpoBaHHu? 
AH3eAHx, neAHq«Ha jW„p mojkct AOCTHraTb 20 ktc-m. OTpnixaTeAb 
Hue 3HaqeiiHH AfKp oöbiqHo He npeBbimaiOT 1 ktc-m. CpeAHHi 
BeAHqHHa MKp He upeBbimaeT 25% MaKCHMaÄbHoro 3HaaeHHH /WKp

HaiipaiKeiiHH KpyqeHHH b MHHHMaAbHOM ceqeHHH KyAaqKOBon 
BaAa äah  cymecTByioiu,HX KOncrpyKiiHÖ TonAHBHbix HacocoB 
BU3BaHHue ACHCTBHeM jWKp, He npeBbimaiOT 400 ktc/cm2, t. e 
He bhxoäht 3a AonycTHMbie npeAeAbi.

PacqeTbi no,Ka3aAH, hto yrnoBue AetfiopMauHH KyAaqKOBorc 
BaAa HMeiOT HaHÖOAbume 3HaqeHHH Ha yqacTKax HarHeTaHHH Ton 
AHBa h B03pacTaiOT npn (popcHpoßaHHH annapaTypbi no Harpy3Ke. 
A6coAK>THue 3HaqeHHH AccpopMaiiHH yseAHAHBaioTCH no Mepe 
yAaAeHHH KyAaqKä o t npHBOAHoro Koima Bana. MaKCHMaAbHbie 
AeipopMaiiHH Ha nocAeAHeM KyAaqKe ABeHaAUaTHceKUHOHHoro 
TonAHBHoro Hacoca A«3eAH 3M3-240 AocraraiOT, HanpHMep, 0,4° 
no KyAaqKy, qro cocTaBAaeT okoao 3% reoMeTpHqecKoft npoAOA- 
HCHTeAbHOCTH HarHeTaHHH. 0AH3K0, HeCMOTpH Ha CBOK) OTHOCH- 
TeAbHO MaAyio BeAHHHHy, yrAOBHe AecpopMauHH KyAaqKOBoro 
Bana bhocht 3aMeTHue hc- p  ,
KaJKeiiHH b xapaKTep äbh- Ps>'<gc-M/gPafJ 
»eHHH nAyHscepa Ha yqa- 
CTKe HarHeTaHHH h oco- 
öeHHO nocAe ero OKOHqa- 
HHH. npH Ae4)OpMaUHHX 
BaAa CHHHiaercH MrHOBeH- 
HaH CKopocTb ero Bpanie- 
hhh no cpaBHeHHio co 
cpeAHeft CKopocTbio. 3 to  
BbI3HBaeT COOTBeTCTByiO- 
mee H3MeHeHHe ckopocth 
nAyHJKepa H HHTeHCHBHO­
CTH HarHeTaHHH TonAHBa.

FIocAe OKOHqaHHH Ha­
rHeTaHHH npOHCXOAHT Bbl- 
AeAeHHe HaKonAeHHoft Ba- 
aom noTeHimaAbHoft SHep- 
THH H MTHOBeHHaH CKO- 
pocTb ero BpameHHH pe3- 
ko B03pacTaeT, BH3HBaa 
yßeAHqeHHe cha HHepuHH 
Macc nAyHJKepa h TOAKa-

t

120 

80 

40

5  15 25

P h c . 3. BjiHHHHe JiHHefiHux pa3M epoß  ny- 
jianKOBoro B ajia  Ha BejiHnHHy e f o  xp y -  
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renn, KOTOpbie b H eKO Topb ix c a y n a n x  M o ry T  n peßbicH Tb ycH AH fl 
«jyatHHbl n jiyH JKepa H BbI3BaTb TeM  CaMbIM p33pbIB  KHHeM3THHe* 

■ « i o i  uenn [1 h  2 ] ,
BjiHHHHe y n p y r n x  ue< })opM auH ß K yaaH K O B oro  B a a a  B 0 3 p acT aeT  

npH yßejnmeHHH ä a h h m  B a a a  h  yM eHbiueHHH e r o  Ä H aM eTpa, 
T. e. npH CHHWeHHH e r o  KpyTHAbHOH JKeCTKOCTH C a. n P H p a c n e r -  
» m onpeflejieHHH BeAHHHHbl C B K yaaH K O B u ft B a a  Ha yn a cT K e  o t  
nepBoro K yaaH K a ä o  i - r o  m o w h o  p accM aT pH B aTb  KaK  raaaK H H  
BHJIHHÄpHHeCKHH B a jl ÄHaM eTpOM  d 0. f l j lH H a  3 T 0 r0  SKBHBajieHT- 
Horo Baaa L 3KB> n o a cu H T a H n aa  n o  y c a o B H io  paBeHCTBa noTeHUH- 
aÄbHHx siiep rH H  c ÄeßCTBHTejTbHbiM BajiOM , npHMO n pon opu H O - 
HaabHa ÄÄHHe Ä e ficT B H T ea b H oro  B a a a  L B, h o  H3-3a b a h h h h h  K y - 
jiaiKOB, SKcneHTpHKOB h  A p y rH x  paKTO pO B K o p o n e  Ha 11% , 
T. e. Z.3KB =  0,89 L b. 

n PH onpeaeaeH H H  BeAHHHHbl K03(|)(J)HixHeHTa n p on opu H O H ajib - 
i HOCTH B 9TOM COOTHOUieHHH KyaaH KH  paCCMaTpHBaiOTCH KaK UH- 
1 JiHHÄpu, ÄÄHHa K O Topb ix  paB H a uiHpHHe KyaaHKOB, a A n aM eT p  p a - 
' BeH di,o. S K cn epH M eH T ajib H o  ycTaH O BJieno, h t o  ä a h  6oAbuiHHCTBa 

npHMeHHeMHx ra n o B  KyaaHKOB m o j k h o  n p eH eß p en b  BAHHHHeM 
npo(j)HAH K yA an K a  Ha BeAHHHHy C B. Y n e T  H ep aöoT arom H X  c a o c b  
MeTaaAa n p a  n e p e x O Ä e  o t  o ä h o t o  c o n p n r a e M o r o  UHAHHApnHecKO- 
ro ynacTKa B aA a  k  Ä p y r o M y  npOH3BOAHACH c n oM o m b io  cn eu n a A b - 
Horo nonpaBO H H oro K03(p(j)Hu.HeHTa, 3 a B H cn m ero  o t  cooTH om eH H H  
unaMerpoB s t h x  ynacTKO B h  (jjopM bi n e p e x o A a  [ 3 ] ) .

TaKHM o6 p a 3 0 M , n p n  n p a K T H H e c m x  p a c n e T a x  KyaaH KO B bix Ba- 
JIOB TOnAHBHblX HaCOCOB, n ap aM ßTp b l KOTOpHX ÖAH3KH K n ap aM eT - 
paM HCCAeAOBaHHblX B ÄaHHOfl paÖ O Te BaAOB, BeAHHHHa KpyTH Ab- 
Hoii xcecTKOCTH B aA a  Ha yn a cT K e  o t  n e p B o ro  K yA an K a  ä o  i - r o  m o - 
mer ßbiTb o n p e Ä e A e H a  n o  c a e a v io iu e M y  B b ip a w eH in o :

C B =  -
GJn

=  K - ( 3 )
89 • 32 180/ Lb ' Lb

HHepnHH nonepeHHoro ceneHHHrae /p —  noanpHbiß MOMeHT 
B a a a ;

G =  850 000 k tc/cm 2 —  MOÄyAb CABHra.
I lp H 'n o Ä C T a H O B K e  b B b ip a w e H H e  (3 )  A H H e fiH b ix  p a 3 M e p o B  do 

H L b, B b ip a * e H H b IX  B C a H T H M eT p a X , BeAH H H H a C B Ö y a eT  H M eTb  

pa3MepHOCTb K r c - M / r p a Ä  n p n  hhcaohhom  3H an eH H H  KOStptjDHUHen- 

Ta K =  16,4. P e 3 y A b T a T H  p a c n e T O B  n o  B b ip a w e H H K ) (3 ) n p H B e Ä e -  

Hbl Ha pHC. 3.
BbipaweHHe (3 )  no3BOAHeT oueHHTb BAHHHHe yrAOBbix ae4>op- 

MauHH KyAanKOBoro BaAa Ha p a ö o T y  OTÄeAbHbix ceKUHH Hacoca 
no OTHOuieHHio k  nepBofl ceKUHH. BjiHHHHe Äe(j)opMauHfl npuBOÄ- 
Horo KOHna BaAa npn h6 o6xoäh m octh  MOweT öu Tb  yHTeHO no 
MeTOÄHKe, H3AO/KeHiioft b p aöoT e [3 ] .

AHaAH3 KpyTHAbHOH WeCTKOCTH KyjiaHKOBblX B3A0B MHOTOnAyH- 
*epHHX TOnAHBHblX HaCOCOB nOKa3aA, HTO aÖCOAIOTHble 3Hane- 
hhh C B, o n p e Ä e A e n n b ie  no  nocjieÄHeM y K yaaH K y , a e w a T  b npeae- 
jiax 20,2— 103 Krc-M /rpaÄ. T lpn stom  o6a  KpafiHHX 3HaneHHH o t -  
HOCHTCH K B0CbMHKyA3HK0BbIM BHAdM HaCOCOB p33MepHOCTH « M »  
(j)HpM XOAAefl H CHMMC, KOHCTpyKTHBHUe OTAHHHH KOTOpHX 6bIAH 
paocMOTpenbi Bbiine.

Hah CHHweHHH bahhhhh y r a o B b ix  ÄeiJ iopM auH ft B aA a  Ha p a ö o T y  
TOÜAHBHOH CHCTeMH HeOÖXOÄHMO yM eH bU iaTb  ÄAH H y KyA3HKOBOrO 
Baaa M H O ron a yH w ep H o ro  TonaH B H O ro H a co ca  K aK  n yT eM  3aM eH H  
OÄHopHÄHofl c x e M u  p a c n o a o w e H H H  cexH H fl Ha V -o 6 p a 3 H y io , TaK  
n nyTeM yM eHbineHHH paccTOHHHH M e w a y  ceK im H M H , t .  e. n ep e- 
xoäom k  ö o a e e  n p orp eccH B H H M  ra n o p a 3 M e p a M  T on a H B H oro  H a­
coca. yßeAH H eH H e Ä H aM eT p a  UHAHHÄpHHecKHX u ieeK  B a a a  no3BOAHT 
noBHCHTb w ecTK O CTb B aA a  nponopuH O H aAbH O  H eTB epTo fl CTeneHH 
H3MeHeHHH d 0, HO npH  3TOM MaCCa B aA a  B03paCT6T B COOTHOUie­

HHH dg  .

HaHÖOAee xapaKTepHbiM noKa3aTeAeM MexaHHHecKofl Hanpn- 
JKeHHOCTH KyA3HK0B0r0 Baaa HBAHeTCH BeAHHHHa KOHTaKTHblX 
nanpHweHrfß Ha nOBepXHOCTH KOHTaKTa «K ya a n oK — p o a h k » ,  BeAH­
HHHa KOToporo onpeaeAHeTCH no (popM yae Pep ita :

o =  0 ,4 1 8 / ■

P i E

bK cos i

1
■ + *)■ (4 )

HHH TonaH B a b H a c o c a x  p a 3 M e p h o c th  « A »  3aKaHHHBaeTCH Ha 
yn acT K e B o sp a cT a rom e fl c k o p o c th  n A y n w e p a  h n po (j)H A b  K yaaH - 
Ka —  TaH reH UH aAbH biß . H a h  H acocoB  pa3M epH0CTH « P »  p a cn eT  
npoB O ÄH Aca  ä a h  n p oM ew yT O H H o ro  Ä y r o B o r o  y n a cT K a  npo<j>HAH, 
p a cn oA O w eH H o ro  M ejjCÄy TaH reH unaAbH hiM  «  A yroB b iM  ynacTK aM H . 
CKOpOCTHOH peW H M  paÖOTbl H npO $H AH  KyA3HKOB onpeÄeAH AH C b 
n o  K aT aA ow H b iM  ÄaHHWM. M a c c b i ÄBHwyuiHXCH Ä e T a a e fl,  h x  p a 3 - 
M epbi h n a p a M e T p u  n p yw H H  H3MepHAHCb n o  h m cbu ihm ch  o 6 p a 3 -  
uaM  TonAH BH bix H acocoB . P e3 yA b T a T b i pacneTO B upH BeÄeH bi Ha 
pn c . 1 (KpH Bbie 1— 3 ) .

K a x  b h ä h o  H3 s t h x  AaH H bix, c yßeAHHeHHeM  Ä H aM eTpa  n a y H - 
w e p a  MaKCMMaabHO B03MOW Hbie KOHTaKTHbie H a n p H w eH n a  B03- 
p a c r a io T  c  crma x = 1 1  500 k tc/cm 2 n p n  d n ji =  7 mm ä ö  
19 400 k tc/cm 2 n p n  du n  =  12 mm. BeaH H H H y O m a r =  20 000 k tc/ cm 2 
c a e Ä y e T , o h c b h ä h o , cHHTaTb n p eaeab H O  a on yc T H M o ft ä a h  TonaH B - 
h h x  H acocoB  aBTOM oÖHAbHwx Ä H 3 eae fl. H a h  cpaBHeHHH y K a w e M , 
HTO B TOnAHBHblX CHCTeM3X CyÄOBblX ÄH 3eaeH  BeAHHHHa O m ax 
He ÄO AW H a n peB b iu iaTb  14 000 k tc/cm 2 [4 ] .  H a h  öoabn iH H CTBa 
Cym eCTByrom H X KOHCTpyKUHfl TOnaHBHHX HaCOCOB aBTOMOÖHAb- 
Hbix Ä H 3 eae fl 3HaneHHH o max a e w a r  b n p e Ä e a a x  13000 k tc/cm 2
H AHHIb ÄAH (^OPCHpOBaHHblX TOnAHBHblX CHCTeM ÄOCTHraiOT
18 000 ktc/cm2 ( c m . pnc. 1 ).

n p n  pacneTax n o  (JtopMyae (4 )  npHHHMaeTCH, h to  KOHTaKT 
KyaaHKa c poahkom  nponcxOÄHT no npHMOß ahhhh. H3-3a He- 
HaöewHbix ynpyronAacTHHecKHX ÄeipopMauHß Ha ahhhh KOHTaKTa 
npn xopom eM  coctoh h h h  noaepxHOCTeH KyaaHKOB, pqahkob  
h Ä p y rn x  ÄeTaaeft (paKTHHecKHe 3HaneHHH Umax noaynaiOTCH 
MeHbUIHMH [ 5 ] ,  O äH 3K O  npH H3AHHHH AIOIpTOB B T0AK3TeAHX H 
noÄuiHnHHxax Baaa, n a oxoß  CMaaKe paßonHx noBepxHOCTefi, He- 
ÄOCT3T0HH0H HHCTOTe H HapymeHHH (J)OpMbI KOHTaKTHpyiOUIHX Äß- 
Taaeß KOHTaKTHMe HanpaweHHH bo BpeMH HarHeTaHHH TonaHBa 
M oryT npeBbiuiaTb p acH erau e 3HaHeHHH, CHHwan TeM caMbiM cpoK 
c a y w ö b l TOnAHBHOH CHCTeMM.

n p e a e a b H O  Ä o n yc K a e M a n  BeAHHHHa ÄeflcT B H TeabH b ix  k o h t 3 k t - 
HHX HanpHW eHHÖ a Äoif ÄAH KyaaHKOB 3aBHCHT OT TBepAOCTH p a -  
ö o n e ft  noßepxHOCTH K yaaH K a . Ä a h  opneH TupoB O H H oß  oueHKH 3 t o h  
BeaHHHHbi m o w h o  H cnoA b30B aTb  n p eÄ A O w e H H y io  b  p a ö o T e  [6 ]  
SMnHp.HHecKyio 3aBHCHMOCTb, n oa yH eH H y io  ä a h  CTaabH bix K y a a n - 
KOB,

aÄOn =  (230 =  300) H RC . ( 5 )

rae  r K —  p a a n y c  KpHBH3Hbi npoipH AH  K yaaH K a ;
E  —  M O Ä yab  ynpyrocTH  M a T e p n a a a  B aaa .

M aK C H M aabuo B03M 0)KHbie 3 n a ^ e n m  KOHTaKTHbix H a n p n w e -  
HHH Om ax OUeHHBaAHCb nO MaKCHMaAbHO ÄOnyCTHM HM ÄBBA6- 
hhhm HarHeTaHHH T onaH B a  p m ax, KOTOpbie (pHpM a Born peKOM eH- 
ayeT  ä a h  T on A H B H u x  H a co coB  pa3M epHOCTeft « P »  h « A »  (p n c . 1, 
KpHBbie-4 h  5 ).  n p H  p a c n e r e  npH H H M aaocb , h to  n p o u e c c  H arH eTa-

Ü3 npHBeÄßHHblX BblUle ÄaHHblX H H3 BbIpajKeHHH (5 )  CaeÄyeT, 
HTO TBepÄOCTb KyaaHKOB TOnAHBHblX HacocoB aBTOMOÖHAbHblX 
ÄH3eaeö ÄOAWHa 6biTb He HHHce H R C = 6 0 .  ü o  ÄaHHbiM U H H T A  
[5 ] ,  TBepÄOCTb KyaaHKOB coBpeMeHHhix TonaHBHbix HacocoB 
aBTOTpaKTopHbix ÄH3eaeß OTBenaeT 3TOMy TpeSoBaHHio.

Ä a h  oöecneneHHH paÖoTbi TonaHBHOH cncTeMbi b npeÄeaax ä o -  
nyCTHMOTO ypOBHH KOHTaKTHblX HanpHWeHHH HeOÖXOÄHMO nOÄÖH- 
paTb <pa3bi HarHeTaHHH OTHOCHTeabHO npocpHAH KyaaHKa TaKHM 
o6pa30M, HTOÖbi npouecc HarHeTaHHH TonaHBa 3aK3HHHBaacH Ha 
ynacTKax B03pacTaK>mefi c k o p o c th  ä b h w c h h h  nayHwepa —  TaH- 
reHUHaabHOM h a h  ÄyroBOM (c  öoa m u h m  paanycoM KpHBH3Hbi). 
npH OKOHH3HHH HarHeTaHHH Ha nepexoÄHOM ynacTKe npoipHAH, 
paanyc KpHBH3Hbi KOToporo BbinoaHneTCH paBHUM 2— 5 mm, Be­
AHHHHa Omax BoapacTaeT b 1,7— 2,25 pa3a no cpaBHeHHio c Tan- 
reHunaabHbiM ynacTKOM. B s to m  caynae npouecc HarHeTaHHH 6y- 
ÄßT 3aKaHHHBaTbCH npn noHHwaiomeHCH c k o p o c th  nayHwepa, h to  
He Bceraa cooTBeTCTByeT TpeöyeMbiM ycAOBHHM opraHH3auHH pa- 
öonero npouecca ObiCTpoxoaHoro ÄH3ean.
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r i p O r H 0 3 M p O B a H M e  T e X H M M e C K O r O  C O C T O S I H M S I  n O A U l M n H M K O B  

K o n e H H O T o r o  B a n a

(B  nopndK e oöcyotcdem si) 

fl-p  xexH. HayK <0. H. ABflOHbKMH, A. C. flEHHCOB
C a p a T O B C H H H  n O JIH Te X H H H e C K H H  H H C TH TyT

K P H TE P H E M . TexHHMecKoro coctohiihh jnoöoro conpfl/KenHH 
»BJiaeTCH HaneiKHOCTb paöoTbi. y  noauiHnHHKOB Ko.neHqa- 

Toro Baaa HaaejKHocTb paöoTbi 33bhcht ot TeMnepaTypu Ha no- 
BepxHOCTH TpeHHfl, TaK KaK OHa onpeaeafleT BepoaTHOCTb OTKa3a. 
Ha TeMnepaTypy noßepxHOCTH TpeHHfl npH ycTa'HOBHBmeMCfl pe­
JKHMe BAHfleT B03M0JKH0CTb HenOCpeACTBeHHOTO KOHTaKTa UieftKH 
h BKflaAbiuia, TOJiuiHHa MacanHoro caoa MejKay sthmh aeTaasiMH. 
TojimHHa MacjiHHoro caoh yMeHbmaeTca c yBejinneHHeM TeMnepa- 
Typw Macjia h Harpy3KH Ha noauiHnHHK.

rio Mepe H3H0ca uieftKH h BKaaabimeft noBHUiaeTCfl Harpy3Ka 
Ha noÄHiHnHHK, naaaeT aaBaeHHe Macaa b cncTeMe cm33kh . Cae- 
AOBaTejibHO, o HauejKHocTH pa6oTbi noauiHnHHKa mojkho cyAHTb 
no TeMnepaType Macjia h abbachhio b cncTeMe cmb3KH.

H a npaKTHKe H3MepeHHe TeMnepaTypw Macjia ASHraTeaa Ha 
aBTOMOÖHne Bbi3UBaeT TpyAHocra, npome H3MepflTb aaßaeHHe 
Macaa. KpHTepaeM H3MeHeHHfl HaaejKHocTH paöoTbi noauiHnHHKa 
no Mepe H3Hoca AeTaaeft mojkho npHHHTb AaßaeHHe Macaa.

A a h  paaaHHHbix MOAeaeft ABHraTeaeft ycTaHOBaenu npeaeab- 
Hbie 3HaqeHHH AaBaeHHfl Macaa. OaHaKO HeH3BecTHa 33KOHOMep- 
HocTb H3MeHeHHfl AaßaeHHH Macaa b CHCTeMe cm33Kh b npouecce 
SKcnayaTauHH, caeAOBaTeabHO, He npeacTaBaaeTca bo3mojkhhm 
nporHoanpoBaHHe npo6era a o  onpeAeaeHHoro coctohhhh iioa- 
wHriHHKOB Koaeim aToro Baaa.

3aBHCHM0CTb H3MeHeHHfl AaBaeHHfl Macaa ot npoöera aBTOMO- 
ÖHAfl mohcho ycTaHOBHTb aHaaHTHHecKH. Pacxoa Macaa Q M uepea 
OTBepcTHH 33BHCHT ot nAomaAH hx nonepeaHoro ceqeHHfl F, aaB- 
aeHHfl M acaa p, reoMerpHHecKHX napaMeTpoB OTBepcnift. B coot- 
BeTCTBHH C rHAPOAHHaMHfleCKOft Teopneft CM33KH [1] B nepBOM 
npHöaHHteHHH aas 3aAaHHoro noauiHnHHKa mohcho npHHHTb

Qh =  a f V p ,
rae A nocTOAHHbift K03t|)(J)Hu,HeHT, onpeaeaaeM bift onbiTHbiM 

nyTeM npn ocTaabHbix nocTOHHHbix ycaoBHHX. 
n P H H3Hoce noaumnHHKOB, K o raa  nepenycKHoft KaanaH Macasi- 

H oro H acoca ynce He oTKpbiBaeTCH, p a c x o a  M acaa 3 3 b h c h t  ToabKO 
o t  np0H3B0AHTeabH0CTH M acaflH oro Hacoca. IloaTO M y

a f 0 W 0 ^ a f V~^ . (1)

3aecb BeaHTOHbi F 0, p? xapaKTepH3yiOT ycaoBH fl npoKauHBaHHH 
M acaa b KOHiie npnpaöoTKH  npn 3a3ope s0, F  h p  —  npn 3a30- 
pe s, a

* 2o
F  =  n rs; p = p 0 — , (2 )

r a e  r  —  p a a n y c  noaiunniiHKa.

I lo c K o a b K y  po h  So —  nocTOHHHbie BeaHTOHH a a a  aa H H oro  äbh- 
r a T e a a  h  pencHM a e r o  p a ö oT b i, t o  a a ß a eH H e  b cn cT eM e cm33kh 
o ö p a r a o  n p on op u n oH a a b H O  K B a a p a r y  B eaH iH H bi 3 a 3 o p a  b conpa- 
HCeHHH, t .  e.

P =  j r -  ®

rae a  —  nocTOHHHbifi K03tj)t)jHn.HeHT.
npaKTHiecKH c H3MeHeHHeM pacxoaa Macaa H3MeHaioTca TeM­

nepaTypa Macaa h apyrne ycaoBHfl ero HCTeaeHna, nosTOMy 33bh- 
CHMOCTb AaBaeHHfl Macaa b CHCTeMe cm 33kh  o t  3a3opa He MO*eT 
öbiTb CTporo jcBaapaTHHHoft:

a

P  =  ~ ^ '  , , (4)
rae m =£2 .

3Ta 3aK0H0MepHQCTb xoporno noaTBepncaaeTca aaHHbiMH, no;iy- 
aeHHHMH b paÖOTe [2] aaa K opeH H bix  noan innH H KO B asH raTeat 
3HJI-130.

Ko3(})4)vmHeHT KoppeaaiiHH a a a  aHHeftHoft 3 3 b h ch m o c th , noay 
aeHHOft nyTeM aorapB<j)MHpoBaHHH 3 3 b h ch m o c th  (4 ), l n p =  
=  ln a — m in  s  h ah  y — yo— tnx  a a a  rnecra  ancea  o ö o p o t o b  ko 
a eH a aro ro  Baaa H3MeHaaca b n p ea ea a x  0,983— 0,999, aao  c o o t  
BeTCTByeT b u c o k o A  TecHOTe KoppeaannoHHofi cba3H . n p H  stou 
H aöaroaaeTca onpeaeaeH H aa 33BHCHM0CTb n oxasaT eaa  CTeneHH rt 
o t  a acaa  o ö o p o t o b  K oaeH aaToro  Baaa (pn c. 1 ): c yBeanaeHHej 
ancaa  o ö o p o t o b  noKa3aTeab CTeneHH yM enbm aeTca.

yaHTbißaa, aro s = s 0ehL, H3MeHeHHe aaßaeHHH b CHCTeMe cm33 
kh  b npoaecce SKcnayaTan&H Ha ocHOBe 3 3 b h c h m o c th  (2 ) mohchi 
3anncaTb b npaKTHaecKH öoaee yaoÖHofi 4>opMe:

P  = P o  e -2 S i =  Po * ~ bpL .

rae L  —  npoöer aBTOMOÖnaa;
b —  H3MeHeHHe HHTeHCHBHOCTH H3HauiHBaiiHa Ha eaHHHU 

H3H0ca;
b p —  H3MeHeHHe aaßaeHHH Ha eaHHHny H3Hoca.

CnpaßeaaHBOCTb aHaaHTHaecKoft 3 3 b h ch m o c th  m ohcho npoBe 
pHTb no  CTaTHCTHaecKHM aaHHbiM, no BeanaHHe K03t})t{)HHHeHT 
KoppeaaiiHH h e ro  norpeuiHOCTH.

Ha pnc. 2 noKasaHO n3MeHeHHe aaBaenna b CHCTeMe CM33K 
ABHraTeaeft HM3-236 m ABHraTeaeft 3HJ1-130 HecKoabKHX rpyni 
rpynnu I —  Ha nocTOflHHbix MapuipyTax Toproßoft cera ropoai 
rpynnu II —  Ha CTpoHTeabHbix naomaaKax; rpynnbi I I I  —  Ki 
nnTaabHo OTpeMOHTHpoBaHHbie aBHraTean. ÄaBaeiiHe b cncTew 
CM33KH H3Mepaaa c noMombio MaHOMerpa aBTOMOÖHAH Ha asy 
pexHMax npn TeMnepaType boam 80— 90°C.

PjKBC/CM*

SO

30

10
200 -L.muc.m

Pnc. 1. H sM eHeHHe noK a3a re^ H  c ien eH H  m 
SaBHCHMOCTH A&BJieHHH p  M acjia  OT saao -

pa s b noAiunnHHKe | P = c yße^H -

qeHHeM qnc^a O Ö O pO TO B
B ajia  n

KOJieH^aToro

P h c . 2. 3aBHCHM0CTb ÄaBÄeHHH p  M acjia  b CHCTeMe cMa3- 
kh ABH raTeaeft o t  npoöera aBTOMoÖHJia L:

1 — JIM3-236, n«>2100 oÖ/mhh; 2 — 3HJI-130, rp yn n a  I, 
««*3 2 0 0  o 6/mhh; 3 — 3HJI-130, rp yn n a  I I , r c »  
e^3200 o 6/mhh; 4 —  5IM3-236, «**600 oö/mhh; 5— 3HJI-130, 
rp yn n a  I, n »  1000 o 6/mhh; ff — 3HJI-130, rp yn n a  II , 
« " *  1000 o 6/mhh; 7 —  3HJI-130, rp yn n a  I I I ,  n — 

*"3200 o 6/mhh

P h c . 3. 3aBHCHMOCTb H3Hoca H  h a^AHnc-, 
h o c th  6 KopeHHbix h m aTyHHbix u ieeK  KOJieH- 
q a T o ro  Bajia  AB H raTe^a 5IM 3-236 o t  n p oöera

L  aBTOMOÖHJIH
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rpynna
flBHraieflfl

M h c j io  oßopo-
TOB KO.TCH'ia-

Toro Bana 
b  MHHyiy

KOJIHMeCTBO
ÄBHraTeaeft

Ko3(l><t>HUHeHT
KOppejiaUHH

r

norpeuiHocTb 
A r

JJaB.ieHHe 
P o  B KrC|CM J

HaMeHeHHe 
AaBaeHHfl 

Ha eAHHHuy 
HSHOca 
b • 10»

_iB KM 1

2100 22
5I3M-236
0,81 0,07 6,28 3,23

- 600 22 0,67 0,12 3,19 5,98

i 3200 11
3HA-130
0,92 0,04 5,47 2,87

1000 11 0,77 0,13 1,95 2,31
in 3200 23 0,72 0,10 4,37 3,49

1000 23 0,83 0,07 2,19 7,45
iu 3200 16 0,81 0,09 2,47 1,08

Berpbi aHaJiHTH^ecKofi 3aBHCHMO- 
fcth, noJiy^eHHbie Ha ocHOBaHHH 

mrHCTHqecKHx naHHhix no cno- 
rtfby HaHMeHblüHX KBaflpaTOB c 
{  »MOlüblO 3 H B M  «HanpH-K>. 
r H3 npHBejieHHblX BenHHHH KO- 
j 3(j)$HIlHeHTOB KOppejiaUHH BHÄ- 
ho, ito  SKcnepHMeHTajibHue 3Ha- 
leHHH r  COOTBeTCTByiOT nonyneH- 
HOÜ aHajIHTHaeCKOH 3aBHCHMO- 
CTH, K03<j)<J>HIIHeHT KOppeJIHHHH
oieHb bmcokhö (0 ,7 — 0 ,9 ) ,  a no- 
rpeuiHocTb K03<|>4>HmieHTa Kop- 
peaaiiHH b 6— 25 pa3 MeHbiue 
cpeflHero 3HaneHHH BeHHHHHbi r.

Ilo HHTeHCHBHOCTH H3MeHeHH5I
mnemu  b npouecce sacnnyaTa- 
uhh (no BeraiHHe napaMeTpa b v) mojkho cyniiTb 06 ycnoBHHX 
paÖOTbi noÄiiiHnHHKOB KOJieHnaToro Bajia ABHraTenn. Tax, y  äbh- 
raTeaen 3HJI-130 rpynnbi I I  6onee TH*ejib ie ycnoBHH SKcnnyaTa- 
UHH, neM y  rpynnbi I, nosroMy. a HHTeHCHBHOCTb naneunn naBJie- 
hhh (napaMeTp b p)  y  ÄBnraTeneü rpynnbi I I  Bbime. HHTeHCHB- 
HOCTb H3MeHeHHH ÄaBJieHHH B CHCTeMe CM33KH -KanHTajlbHO oTpe-
MOHTHpoBauHbix ÄßHraTeneft 3HJI-130 eine öojibine (pnc. 2, npn- 
Baa 7). y  3 th x  ÄBHräTeneft nax?e npn öojibiunx nncjiax o 6opotob  
KOJieHiaToro Bana naßnenne Macjia no BenniHHe cooTBeTCTByeT 
aaBjieHHio npn Majibix racnax o6opotob  KoueHnaToro Bana äbh- 
rarejien, He nonBepraBuiHXCH peMOHTy.

Ha ocHOBe s rax  naHHbix mojkho cnejiarb cnenyioinHe BbiBonu: 
H3MeHeHne AaBneHHH Macna b CHCTeMe cm33kh ABHraTenn xapax- 
Tepn3yeT H3MeHeHne TexHnnecKoro coctohhhh nOÄinnnHHKOB ko- 
,'ieiwaToro Bajia (ocoöeHHo KopeHHbix); no H3MeHeHHK> AaBneHHH 
B CHCTeMe CMa3KH MOJKHO nporH03HpOBaTb H3MeHeHHe TeXHH- 
necKoro coctohhhh noAuinnmiKOB KoneHiaToro Bana. Bropoft bu- 
boä npejtCTaBJincT npaKTnnecKHH HHTepec, TaK Kau no3BOJineT 
KOHTpOJIHpOBaTb H np0rH03Hp0BaTb H3MeHeHHe TeXHHHeCKOTO co- 
ctohhhh nOÄUinnHHKOB KoneHnaToro Bana.

Mojkho npnBecTH 3HannTeJibHoe HHcno npHMepoB, AOKa3biBaio- 
IIIHX B03MO>KHOCTb npOrH03HpOBaHHH H3MeHeHHH TeXHHHeCKOrO 
coctohhhh nOÄinnnHHKOB K on eH iaToro  Bana Ha ocHOBe npeflBapn- 
TeabHMx naHHux o BenaanHe AaBneHHH b CHCTeMe cm33kh n sara - 
rejia npn ycTaHOBHBUiKxca ycnoBHHX paßoTbi nocne OKOnnaiinn 
npHpa6oTKH.

n o  n ap aM eT p a M  3aBHCHMOCTH H3MeHeHHH AaBneHHH M acn a  
b CHCTeMe cM a3KH Ä B H raT en a  mojkho oneH H Tb h3hoc h H3MeHeHHe 
reoMeTpnnecKOH (jiopM bi meÜKH K o n e H n a T o ro  B a n a . Y B en n n en n e  

3a3opa b  conp a jK eH H H  o ö y c n o B n e H o  h3hocom B K n an b im a  n iueflKH , 
cneaoBaTenbHO, H3H0C r n e a K a  ecTb K a n a n -T o  n acT b  3 a 3 0 p a . Hcxo- 
AH H3 9T0T0, CBH3b H3HOCa M m UieÖKH H AaBneHHH M acn a  B CHCTe­
Me CMH3KH n o  n e p B o fl 3aM eHbi B K n aA b im ea  onpe ftenn eTC H  Ha oc- 
H0B3HHH (J iapM ynbl ( 4 ) :

» . - . ( f f .  ■

rae c —  nonn 3asopa, oöycnoBueHHan h3hocom uieÜKH.
SnnHHCHOCTb meilKH, 3aBHCHinaH OT pa3HHUbI B HHTeHCHBHOCTH 

H3HauiHBaHHH meÖKH b nnocKOCTH KpnBoniHna h nepneHÄHKynnp- 
hoh eft, T a K * e  CBH3aHa c ÄBBneHneM Macna aHanornnHoft 4>op- 
Mynoii

l

napaMeTpu naim bix 3aBHCHM0CTeä mohcho onpenennTb Ha oc- 
HOBe SKcriepHMeHTanbHbix naimbix. Ha pnc. 3 noKa3aHH 3aBHcn-

m o c th  H3Hoca H  h snnHncHocTH e nieeK KoneHnaToro Bana ä b h -  
raTeneä  HM3-236, nonyneHHue no CTaxHCTHnecKHM naiiHUM no 
30 ÄBHraTenaM. H3M epeHna rneen KoneHnaToro Bana BunonHa- 
nncb MHKpoMeTpöM c norpeuiHocTbiö 0,01 mm, npn s to m  ({ih k ch p o - 
Bann 3naneHHe npoOera, ycnoBHn p a O o ra  aBTOMOÖnna, CBeneHHa 
o n p en u A ym iix  peMOHTax ÄBnraTena. Bo BHHMaHne npHHHMann 
TonbKo ÄBHraTenn, y  KOTopux He 6 u n o  3aMeHbi BKnaÄbimeö. f ln a  
Kaxcnoro H3 30 ÄBnraTeneft onpenenann  cpenHee 3HaneHne H3Hoca 
a snnnncHocTH nieeK, a 3aTeM no cn oco6 y  HanMeHbiunx KBanpaTOB 
c noM om bio 3 H .B M  «H aH pH -K >  onpenenann  napaM eTpu  aHanaTH- 
necKofi 3aBHcaMOCTH n norp en iaocT a  napaMeTpOB. B Ta6n. 2 npa- 
BeneHbi noKa3aTena npnpaöoTKa (3HaneHHe napaM eTpa npa npo- 
6 e re  L = 0 ) a  3HaneHHa napaM eTpa b, xapaK T epa3 yio in ero  h h tc h -  
cHBHOcTb H3MeaeHaa H3HOca a  H3MeHeHaa reoM eTpanecKOö <j>op- 
Mbi nieeK KoneHnaToro Bana ÄßaraTeneft HM3-236 b npouecce 
SKCnnyaTanaa.

T a ( j i H u a  2

noKaaaTeab TexH H iecK oro  coctohhhh
napaM eTp ' 

b ■ 10»

K 09$ (])H -
UHeHT

KoppeaaiWH
T

H sh oc  uiaTyHHbix rneex M m — 15 m k m ..................... 5,40 0,74
M sh oc KopeHHbix rneeK H R— 30 mkm........................ 3,60 0,75
3aanncH0CTb uiaTyHHbix rneeK a —8 m k m .............. 6,43 0,61
SaanncHOCTb KopeHHbix rneeK «K—13 m k m .............. 3,65 0,50

TaKHM oöpa30M, no H3MeHeHmo ÄaBneHaa b cacTeMe cm33KH 
m ojkho onpenennTb a  nporH03HpOBaTb npa Hananaa npenBapa- 
TenbHux AHHHbix TexaanecKoe cocTOHHae noninanHaKOB Koneana- 
Toro Bana, oneHHTb H3Hoc h H3MeHeHae reoMeTpanecKoä (popMU 
nieeK KoneHnaToro Bana.

Ecnn HMeioTcn cTaTacTanecKae naHHue no H3Hocy a H3MeHeHHio 
aaBneHHH Macna, mojkho aHanoranHO npomo3npoBaTb H3HOc Ä py- 
rnx conpH/KeiinH ÄßaraTena, cMa3UBaeMux noa ÄaBneHaeM, b tom  
qacne nOÄinnnHHKOB pacnpenennTeubHoro Bana. ToHHOCTb npom o-
3HpOBaHHH 9THX COnpHJKeilHH 6yÄßT MeHbine H3-3a 3HanHTenbHO 
MeHbuiero H3noca hx  no cpaBHeHHio c noninHnHHKaMH KoneHna- 
To ro  Bana.
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K B o n p o c y  c o 3 a o h h s i  a B T O M o 6 n j i b H b i x  A B M r c r r e n e M

C  M C H l O T O K C M H H b l M  B b i n y C K O M

KaHflMflaTbi texH. HayK H. A. KEPHMOB, P. M. MEXTHEB, K . M. MACKEHCKOB
A 3e p 6a H A > «a H C K H M  n O /lM Te X H H H eC K H M  M H C T H T y T  H M . H. HjIbflpblMa, r o p b K O B C K H H  a B T O 3aB0fl

D  A )K H E P IIIIE F I 3 a n a ie ii  b H acToam ee BpeMa HBaaeTca yMeHb- 
"  rneHHe tok ch h h oc th  oTpaöoTaBiHHx ra30B. O n p eaeaaan cb  
KBa n y ra  pemeHHa s to h  .laaaHH: cHH>xeHHe xonneHTpanHH to k -  
ch hhhx  KOMnoHeHTOB (C O , C H  h N O * )  HenocpeacTBeHHo b nn- 
jiHHÄpe ÄBHraTeaa nyTeM cooTBeTCTByiomeH opraHH3anHH npoTe- 
KaHna p a ö o iH x  nponeccoB  h HeftTpajiH3anna s th x  KOMnoHeHTOB 
b cneunajibtib ix peaxTop ax .

B03M0}KH0CTH HeHTpajIH33T0p0B ÄHH CHHJKeHHa TOKCHHHOCTH 
OTpa6oTaBm ax ra30B, ocoöeHHo no N O * ,  noxa  Maabi. E in e 
He pa3pa6oTaHbi skohom hhcckh onpaBnaB inxe ceßa  nponeccu  
HeÖTpajIH3anHH OCHOBHHX TOXCHHIIblX KOMnoHeHTOB [1 ]  H KOH- 
CTpyKiiHH HeÄTpajiH3aTOpOB. üosTO M y b H acToam ee BpeMa Han- 
ö o a e e  uejiecoo6pa3HbiM  HanpaBaeHHeM cHHJxeHHa tokch h h oc th  
OTpaöoTaBHiHx ra30B npH co3aaHHH h o b h x  M oneneii aBTOMOönab- 
H oro Ä BH rareaa  HBaaeTca B03aeöcTBHe Ha npoTexaHHe nponeccoB 
o6pa30BaHna h cropaHHa paöon eft CMecn.

K a K  H3BecTHO, npn oÖhhhom KapßiopaTopHOM cM eceoöpa30Ba- 
HHH 9MHCCHH N O * ,  B OTÄHHHe OT 9MHCCHH C O  H C H , B03paCTaeT 
b oöaacTH  MHHHMaabHoro ya e a b n o ro  p a cx o a a  TonjiHBa. B cnay  
9Toro yMeHbmeHHe yr.na onepejKeHHH 3ajKHraHHa, penHpKyaanHH 
OTpaöoTaßiHHx ra30B h CHHHceHHe CTeneHH cjxaTHa, BBOAHMHe 
c ueabio cHH/xeHHa bmhcchh N O *  ä o  aonycTH M oä hopm h, HeH3- 
öeacHo npHBoaaT k yBeanneHHio yaeab H oro  p a cx o a a  TonaHBa npn- 
MepHO Ha 25— 3 0 % . OneBHaHO, T a ra e  n y ra  CHHiKeHHa tokchh- 
h oc th  HenpneMaeMbi.

HecKoabKO HHbie pe3yabTaTu noayaaiOTca npn reTeporemiaa- 
h,hh h onTHMH3auHH ao3HpoB3HHH paöonfero 3apaaa b KaMepe cro ­
paHHa ÄBHraTeaa, KOTOpbie aocTHraioTca b ycaoBHax CMeceoöpa- 
30B3HHa H Ä03HpOBaHHH npHMeHeHHeM CHCTeMH BnpbICKa 6eH3H- 
Ha c aaeKTpoiiHbiM ynpaßaeHHeM. HeKoTopoe yxyanieHHe cMece- 
o6pa30BaHHa, HaömoaaioineecH b caynae BnpbICKa b Tpyöy c o t -  
HOCHTeabHO HH3KHM aaßaeHHeM (a o  2  Krc/CM2),  OÖyCaOBaHBaeT 
CHHHieHHe 9MHCCHH OKKCÄOB a30Ta. OaHOBpeMeHHO BO3M0JKH0CTB 
paBHOMepHoro pacnpeaeaeHHa CMecn no nnanHapaM, no3Boaaio- 
m aa nepeÖTH k paöoTe Ha OTHOcHTeabHO 6oaee Öcähmx cocTaBax, 
npHBoaHT T3K5Ke h k CHH*eHHK3 coaepacaHHa C O  [2 ] .  H ap aay  
c 3thm  B03HHKaeT peaabHoe ycaoBHe He ToabKO a a a  noaaep?Ka- 
hhh, ho aa>xe h a a a  yBeaHneHna yaeabH ux TexHHxo-sxoHOMH- 
aecKHx noxaaaTeaeft ÄBHraTeaa.

noaTBepacaeHHeM  CK33aHH0My M oryT cayjKHTb pe3yabTaTbi 
SKcnepHMeHTOB, BbmoaHeHHHX Ha oaHoimaHHapOBOM OTcexe 
ÄBHraTeaa pa3MepH0CTH 92/92 (T A 3 -2 4  )n p n  paÖOTe e ro  c pa3- 
aHHHHMH cnoco6aM H CMeceo6pa30BaHHa (pnc. 1 ): K apöiopaTop- 
hom (cnaou iH bie ähhhh ) h BnpHCKOM 6eH3HHa b T p y ö y  (u itp h xo - 
B u e aHHHii). K a a  bhäho, MaKCHMaabHaa smhcchh N O *  b nepc- 
c a e ie  Ha N 20 5 b cayn ae BnpucKa ÖeH3HHa H aöaioaaeTca  npn 
a = l , 0 5 ,  h to  He cooTBeTCTByeT MHHHMaabHOMy yaeabHOMy pac-
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P h c . I .  P cry .iH p oB o 'iH b ic  xapaKTepHCTHKH n o  co- 
CTany CMecH aB H raTean  OÜy-rA3-24 (8 “ 8,2, 

6eH3HH AH-93, 1)0 =  0,82. «  =  2000 o 6/mhh)

x o a y  Ton aH B a  g e m in , T o ra a  KaK n pn  K apöropaTopH O M  cM eceoöpa- 
30B3HHH OHa H aöa ioaaeT C H  n pn  « = 1 , 1 5 ,  h t o  cooTBeTC TByeT pe- 
JKHMy MaKCHMaabHOH 9KOHOMHHHOCTH. H o  aÖCOaiOTHOMy 3Hane-

h hk ) c o a e p jx a H n e  N2Os b n p o a y K T a x  c rop a H H a  M eH buie npHMepHO 
Ha 25% npH B npbicK e ÖeH3HHa. O Ö b aC H aeT ca  9 to ,  no-BHÄHMOMy, 
TeM , h t o  n pn  BnpHCKe TonaH B a b  T p y ö y  T p yaH O  y a a e T c a  oöecne- 
HHTb OÄHOpOÄHOCTb TORIOHeH CMeCH, HTO OTHOCHTeabHO aeTKO ffO- 
C T H raeTca  n p n  K apöropaTopH O M  c n o c o ö e  cM eceoöp a3 0 B aH H a . FIo- 
ayn eH H aa  TaKHM o ö p a 3 0 M  reTeporeH H O C Tb p a ö o n e H  CM ecn oöyc- 
aoB aH B aeT  e e  n o c a o ftn o e  c rop aH H e. B ep oaT H O , nepBOHanaabHO 
c r o p a e T  Ö o ra T a a  CM ecb, r a e  KO H ueH Tpanna C B o ö o a H o ro  Kncaopo- 
a a  M a a a  a a a  oK H caeH H a a3 0Ta , x o T a  T e M n e p a T yp a  ra3 0 B  M0>xeT 
öb iTb  h  B b icoK aa . F Io c a e a y K im e e  c rop a H H e  ö e a H o fi CM ecn co3aaeT 
M eHee öaaron p H H T H b ie  T eM n ep aT yp H b ie  y c a o B H a  a a a  o öp a 3 0 B a iiM  
OKHcaoB a 3 o ra .

H aan n n e reTeporeHHofi CMecn b KaM epe cropaHHa b  caynae 
BnpucKa öeH3HHa öb iao ycraHOBneHo no cjiaKTy yBeanaeHHa He- 
CTaönabHOCTH lö nponecca  cropaHHa (pn c. 1 ), onpeaeaaeM OM y no 
OTHOCHTeabHOMy pa3Öpocy MaKCHMaabHbix aaBaeHHH nHKaa Ha 
MHorouHKaoBbix (He MeHee 20 ) HHÄHKaTopHbix anarpaMivwx. 
OneBHÄHO, HeeraÖHabHoe cropaHHe B03HHKaeT b pe3yabTaTe cay- 
naftHbix coneTaHHft t o  ÖaaronpHHTHbix, t o ,  H aoöopoT, Heöaaro- 
npHaTHbix ycaoBHÄ pa3BHTHH HaaaabHoro on ara  ropeHHa b cnay 
KoaeÖaHHft cocTaBa 3apaaa  b 30He h ckpm . YBeaHHeHHe Hecia- 
ÖHabHocTH nponecca  cropaHHa conpoBM KnaeTca HeKOTopbiM yxya- 
rneHHeM TonaHBHOH s k o h o m h h h o c th  ÄBHraTeaa (oK oao  2 % ) .

npHMenaTeabHoft ocoöeHHOCTbio aBaaeTca oaHOBpeMeHiioe 
yMeHbineHHe sm hcchh  o k h c h  y ra e p o a a  npn BnpbicKe TonaHBa. 
Tan , npn a = 0 , 9  yMeHbineHHe C O  cocraB aaeT  o k o ä o  19%. 
no-BHÄHMOMy, XHMHHeCKH aKTHBHUe HaCTHHbl, 0Öpa30BaBIHHeCH 
b öoraToft nacTH paccaoeHHOro 3apaaa , oöycaoBaHBaiOT öoaee 
HHTeHCHBHoe OKHcaeHHe y ra e p o a a  [3 ] ,  h t o  n oA T B ep xa aeT ca  poc- 
to m  3m hcchh  C 0 2. TaKOH n ponecc ropeHHa npHBoaHT k  HexoTopo- 
My noBbiuieHHio MaKCHMaabHoft TeM nepaTypbi nHKaa ToabKO Ha 
ynacTKe ÖoraTbix cocTaBOB ( a < l , 0 5 ) ,  a Ha ynacTKe öeaHbix co- 
CTaBOB ( i ( z =  l,0 5 - i- l,3 ) TeM nepaTypa He TOabKO He B03pacraeT, 
h o  aaace HecKoabKO CHHxaeTca (o  neM CBHaeTeabCTByeT KpxBäH 
npOTeKaHHH N 20 5 b paccMaTpHBaeMOM c a y n a e ).

CnennaabHbiM onbiTOM, npoBeaeHHUM Ha TopbKOBCKOM aBTO- 
3aßoae Ha BOcbMHnnaHHapoBOM aBHraTeae, ö u a o  ycTaHOBaeHo, 
h to  H aöaioaaeM oe yxyan ieH H e TonaHBHoii s k o h o m h h h o c th  npn 
reTeporeHH3anHH CMecn MoaceT ÖuTb c H 3Ö u tkom  KOMneHCHpoBa- 
h o  3 a cneT onTHMaabHoro h paBHOMepHoro ao3HpoBaHHa TonaHBa 
npn CHCTeMe BnpucKa TonaHBa c saeKTpoHHbiM peryaHpoBaHHeM.

H a  pnc. 2 noKa3aHbi KpHBbie oTKaoHeHHH cocTaBa CMecn Aa 
o t  e ro  onTHMaabHoro 3HaneHHH npn p a öoT e  ÄBHraTeaa KaK 
c KapöiopaTopHbiM CMeceoÖpa30BaHHeM, TaK h c  BnpbiCKOM to ij-  
anßa b T p y ö y  h  aaeKTpoHHUM peryanpoBaHneM  nHKaoBoft noaa- 
hh. OTKaoHeHHe cocTaBa CMecn on p ea ea aa ocb  nyTeM conocTaBae- 
hhh  aeöcTBHTeabHwx Harpy30HHbix xap  aKTepncTHK c HaeaabHbiMH 
Harpy30HHbiMH xapaKTepncTHKaMH, nocTpoeHHbiMH Ha och ob 3 h h h  
cepHH peryanpoBOHHbix xap  aKTepncTHK no c o c ia B y  CMecn.

ÄHaaH3 noayneHHbix xapaKTepncTHK 
noKa3biBaeT, h to  HeTbipexKaMepHbifi 
K apö iopaTop  K - l  14 ÄBHraTeaa c  3aßoa- 
c k o ö  peryanpoBKoft npn ck o p o c th o m  
peKH M e n = 1 0 0 0  oö/m hh  co3aaeT  H3- 
aau iH ee oöoram eH H e CMecn ( + A a )  b 
Änana30He Bceft Harpy30HHofl xapaKTe­
pHCTHKH, npHHeM o k o ä o  MaKCHMaabHoft 
Harpy3KH oöora ineH H e cocTaBaaeT b 
cpeaHeM 10% . B t o  * e  BpeMH npa no- 
BblUleHHUX CKOpOCTHX ( «  =  2000 H 
« = 3 0 0 0  o ö/ m h h ) HaöaioaaioTCH OTKao- 
HeHHH cocTaBa paöoneft CMecn o t  onTH­
M aabHoro b  CTOpoHy oöeaHeHHü 
(— A a ) .

H H a n e  o ö c t o h t  a e a o  n p n  p a ö oT e  
Ä B H raT ea a  c  BnpbiCKOM TonaH B a  h 
saeK TpoH H b iM  p e rya n p oB a H n eM . Kan 
BHÄHO H3 pn c . 2, Ha B cex  Harpy30HHW X 
h  c k o p o c t h h x  peJKHM ax a n n a p a T yp a  
o ö ec n en H B a eT  npaKTH necKH  onraM aab- 
H oe Ä03H poB3H H e Ton aH B a. 3 t o  o ö - 
y c a o ß a e H o  TeM , h to  p e rya H p y eM b ie

P h c . 2. XapaKTepHCTHKa o tkjio h c h h h  cocTaB a pa - 
CMecH o t  onTH M aabH oro 3HaneHHH (oÖoaHa- 

neHHH Te h to  na pnc. 1)
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P h c . 3. P e ry jm p o B o iH h ie  xapaKTepncTHKH n o  co- 
CTaBy CMecH on u T H oro  ABHrarc.'in (u iTpHxoBbie 
JIHHHH —  HenOCpeACTBeHHblft BnpHCK CeHBHHa H 
(JjopKaMepHO-ijDaKeAbHoe 3a>KHraiiHe; cn jion iH bie 
jih h h h  —  K apÖ iopaTopH oe cM eceo6pa30BaH H e h 

HCKposoe aa xH ra H H e )

JIHKOM H nOJIHOCTbK) 33BHCHT OT 
KOMaHflHoro HMnyjibca, KOTopuft <pop- 
MapyeTca aBTOHOMHO.

3 to , a T a u x e  6oA ee paBHOMepHoe 
pacnpeaeaeHHe 6eH3HHa no uHAHHApaM 
B yCJIOBHHX BnpbICKa OSyCJIOBJIHBaKDT
yBejiHHeime skoh o m h u h octh  ÄBHraTeÄH 
npHMepHO Ha 10— 12% .

H cxoäh H3 3 th x  cooßpaxeH H ft, Ha 
r OpbKOBCKOM aBT033B0Ä6 BCflyTCH pa-
SoTbi n o  co 3 Ä a H H io  Ä B H ra T e A e ft e 
BnpbICKOM TO njIH Ba H SJieKTpOHHbIM p e -  
ryjiH poßaH H eM  h h k j io b o h  n o f l a i a  n p H ­
MeHHTeAbHO ÄJIH AerKOBblX aBTOMOÖH- 
jieä.

OflHaxo pacTym n e c KaxA b iM  toäom

TpeCOBailHH K  ypOBHK) TOKCHMHOCTH OT- 
padoTaBiUHx ra30B 3acTaBjiHK)T H3bic- 
KHBaTb n y m  ÄajibH eftm ero yMeHbiue- 
HHH TOKCHHHOCTH aBTOMOÖHAbHOTO ÄBH- 
raTejia. B  stom  njiaHe 3 a c jiy »H B a eT  
ocoßoro BHHMaHHH co ’ie T a iw e  Henoc- 
peflCTBeHHOro BnpbicKa TonjniBa b uh- 
AHHAp C 4>0PKaMePHO-(j)aKejIbHbIM 3a- 
XHraHHeM, h 6o npn stom  B03HHKaeT pe- 
ajibHoe ycJioBae He TOJibKO ä jih  oura- 
MH33QHH paccÄoeHHH 3apnAa b KaMepe
cropaHHH, ho  h  ä ä h  Hcn0Äb30BaHHH Ha o ch obh w x  SKcnnyaTa- 
uhohhux peiKHMax paöoTbi ÄBHraTeÄH 33BeA0Mo öeÄHbix co cra - 
BOB CMecH.

B  n o cA eÄ H H e ro Ä b i b  A 3 e p 6 a 0 A x a H C K O M  noA H TexH H qecK O M  h h -
CTHTyTe HM. M. HÄbÄpbIM a COBMeCTHO C rOpbKOBCKHM aBT033B0- 
ÄOM H XapbKOBCKHM MaiUHHOCTpOHTeÄbHblM 33B0A0M HM. 
<5. 3 . ,fl(3ep}KHHCKoro npoBOÄHTCH HayHHo-HccAeÄOBaTeAbCKHe h 
OüblTHO-KOHCTpyKTOpCKHe paÖOTbl n o  C03Ä3HHI0 ÄBHraTeÄH C He- 
nocpeÄCTBeHHbiM BnpbICKOM 6eH3HHa h 4)opKaMepHO-(J)aKeÄbHbiM 
3a>KHraHHeM . B  p e 3 y A b T a T e  M noron H C Ä eH H b ix noncKOBbix paÖOT, 
TeopeTHHecKHX h- 3KcnepHMeHTajibHbix HCCAeAOBaHHft yÄaÄOCb 
pa3paöoTaTb BecbMa n pocTyio  h  H a A exH y io  cn creM y BnpbicKa 
TonAHBa h (paKeÄbHoro 3axHraHHH [4 ]. 3 T a  cndTeMa npeAycM aT- 
pHBaeT BnpucK TonAHBa b iihähhäP  qepe3 (popxaM epy M aAoro 
o6beMa, npoÄyBKy cpopKaMepbi B03Äyx0M, nocrynaioiuHM  H3 uh- 
HHHÄpa, h  paccAoeHHe paßoqeft CMecn BAOAb cpopKaMepHoro ipa- 
Kena.

H a  OCHOB3HHH pe3yÄbTaT0B HCCÄeAOBaHHÖ, BbinOÄHeHHUX n a  
cneuHa.ibHOH oä h oä h ä k h a p o b oh  ycTaHOBKe, cnpoeKTHpoBaHbi h 
H3roTOBAenH nepßbie o6pa3Hbi on b irao ro  ÄBHraTeÄH c pa3pa6o- 
TaHHofi cHCTeMoii BnpucKa TonAHBa h (paKeAbHoro 3aJKHraHna. 
OTÄHHHTeÄbHOH OCOÖeHHOCTblO 3T0P0 ÄBHraTeÄH HBÄHeTCH H3AH- 
HHe npHBOAa ä ä h  BnpbiCKHBaiomero TOnAHBHoro Hacoca h  hcko- 
Topbie H3MeHeHHH b KaM epe cropaHHH.

TonAHBOnoAaiomaH annapaTypa  onu TH oro  ÄBHraTeÄH, h 3 to tob - 
ÄeHH3H Ha XapbKOBCKOM MaiHHHOCTpOHTeAbHOM 3aBOAe HM. 
4>. 3 . JUepjKHHCKoro, c o c to h t  H3 neTbipexceKUHOHHoro 6ecnpe- 
HH3HOHHoro Hacoca [5 ]  h KAanaHHo-uiTHcjiTOBbix 4>opcyHOK. H a ra e - 
TaTeÄbHbiö 3AeMeHT H acoca c o c to h t  H3 nOÄOro nAyHJKepa, BHyTpH 
KOToporo pacnoÄOJKeH A03HpyioiUHft KÄanaH, onnpaioiUHHCH cbo- 
hm xb octobh kom  Ha ck oc  peüKH. ynAOTHeHHe nAyHJKepa b KaMepe 
HaraeTaHHH ocym ecTBAHeTcn rAyßoKoapMHpoBaHHoft M aHxeToft, 
H3rOTOBAeHHOH H3 6eH30CT0HKHX COpTOB pe3HHH. BAarOAapH 3TO- 
My nAyiuKepHan napa  He TpeßyeT bu cokoh  to h h o c th  H3roTOBAe- 
hhh h ä o a to  paöoTaeT  b cpeA e 6eH3HHa (O oAee 6000 q ) .  O coöeH - 
HOCTHMH paÖOTbl CpOpCyHOK HBÄHeTCH BHC0K3H CTa6HÄbHOCTb Äaß- 
AeHHH OTKPHTIIH KAanaHa, OTCyTCTBHe ÄOnOÄHHTeAbHblX BnpbICKOB, 
MaAHH yrOA KOHyca h TOHKoe pacnuAHBaHHe TonAHBa. Co3ÄaHHan 
TonAHBOnoAaiomaH an napaTypa  npouiAa uinpoKyro SKcnepHMeH- 
TaAbHyio npoBepKy, oÖ K apyxH B in yio  B ucoKyio  craÖHAbHOCTb Ton- 
ÄHBOnOAaHH OT UHKAa K UHKAy H OT H3MepeHHH K H3MepeHIHO, 
a TaKJKe He3HaqHTeAbHyio HepaBHOMepHOCTb (2 — 4 % )  tiOÄaqu Ha 
Bcex oß opoT ax  KyAaqKOBoro BajiiiKa h  noflOJKeHHHx peryAH pyio- 
meft peÜKH.

M3r 0T0BJieHHbiH ÄBHraTeAb 6hiÄ n oA sep ra yT  CTeHAOBbiM Hcnu- 
TaHHHM. Ha pnc. 3 noKa3aHu KpHBbie peryAHpOBOHHOH xapaKTe- 
pacTHKH onu TH oro  ÄBHraTeÄH no cocraB y  CMecn. C ueAbio .cpaB ­
HeHHH Ha 3tom  pncyHKe noKa3aHu TaKJKe KpHBue peryAHpoBoq- 
hoh xapaKTepHCTHKH n o  cocTaß y  CMecn ÄBHraTeÄH co  craHAapTHOH 
roAOBKOH h npn paßoTe e ro  c  KapöiopaTopHbiM CMeceo6pa30Ba- 
HHeM H HCKpOBbIM 33JKHraHHeM. XapaKTepHCTHKH 6bIAH CHHTH 
npn p a 6oTe ÄBHraTeÄH Ha 6eH3HHe A -76 ; CTeneHb c jk 3 th h  ÄBHra­
TeÄH b o 6oh x  CAynanx 6biAa coxpaHeHa e = 6 ,7 .  CoxpaHHACH 
TaKJKe oah h  h t o t  >Ke BnycKHOH TpyöonpoBOA.

KaK bh äh o  h3 pncyHKa, npn KapöiopaTopHOM cM eceo6pa30Ba- 
HHH H HCKpOBOM 3aHiHraiIHH HaHMeHbUIHe 3({)({)eKTHBHUe yAeAb- 
Hbie pacxoAb i TonAHBa g e mm noAyqaiOTCH b y3KHx npeA eA ax H3- 
MeHeHHH COCTaBa CMeCH, COOTBeTCTByiOmHX K03(pCpHIIHeHTy H3-
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P h c . 4. Harpy30HHbie xapaKTepHCTHKH ontiTHoro 
ABHraTejin: 1 —  H en o cp eA C T B eH H b ift  B n p u c K  6eH- 
3HHa h (popnaMepHO-tpaKe^bHoe 3axcHraHHe npH 
KanecTBeHHOM peryjinpoBaHHH; 2 —  to  * e ,  npn 
KOJiHHecTBeHHOM peryjinpoBaHHH; 3 —  KapÖropa- 
TOpHoe cMeceoÖpaaoßaHHe h HCKpOBoe saxcaraHHe

ßuTKa B03Ayxa a =  1,02-4-1,17. y  onw TH oro ÄBHraTeÄH n p eA eau  
oöeAHeHHH CMecn npn n = 2 0 0 0  o 6 /mhh, cooTBeTCTBywmHe bko- 
homhhhoü paöoTe, pacum peH u ( a =  1,15-7-1,40). MHHHMaAbHbift 
yAeAbHHÖ p a cx oÄ  TonAHBa npn BnpucKe 6eH3HHa h (paneAbHOM 
3aHCHraHHH = 2 0 6  t/a.c-h , a npn KapöiopaTOpHOM CM eceoöpaso- 
B3HHH H HCKpOBOM 33JKHr3HHH ge  =  223 T/A.C-q. TaKHM 06pa30M, 
noAyqeHHbifi BUHrpum  TonAHBHOö SKOHOMHqHocTH 3HaqHTeAeH 
(o k o a o  8 % ).

BßHAy T o ro  qTO K03(j)())HHHeHT HanoAHeHHH 6 h a  coxpaHeH 
nOCTOHHHUM, MaKCHMaÄbHan 3(})(J)eKTHBHaH MOIUHOCTb Ne B 0 6 0 -
h x  cA yqanx noAyqHAacb OÄHHaKOBoft. O A H axo  oHa npn (paKeAb-
HOM 3a»H raH H H  COOTBeTCTByeT KOStJxpHUHeHTy H36bITKa B03Äyxa 
a = 0 , 9 5 -7- 1,0  BMecTO a = 0 , 8 5  npn hckpobom  3 ajKnraHHH. B ca n y  
3Toro b (popKaMepHOM ÄBHraTeAe coAepjKaiiH e CO b cy x n x  npo- 
AyKTax cropaHHH Ha peJKHMe MaKCHMaAbHoft m oihhocth  0Ka3a- 
AOCb MeHbuiHM b 4 pa3a (pn c. 3). B CAyqae (paKeAbHoro 3ajKnra- 
hhh KOHIieHTpaUHH CO npaKTHqecKH ä o x o ä h t  ä o  HyAH yJKe npn 
a = l , 0 5 ,  a npn KapöiopaTopHOM cMeceo6pa30BaHHH h hckpobom  
33HiHraHHH —  npn a =  1,10-7-1,15.

KaK  CAeAyeT H3 pnc. 3, MaKCHMaÄbHan KOHueiiTpauHH okhcaob  
a30Ta N 2 O5  b OTpa6 oTaBinHx ra3 ax  b CAyqae K apö iopaTopH oro  
CMeceo6pa30BaHHH noAyqHAacb npn < x = l , l ,  T o rA a  KaK npH Bnpuc- 
Ke 6eH3HHa h (paKeAbHOM 3aJKnraHHH npn a «  1,0. FIo aßcoAiOT- 
HOMy 3HaqeHHK> MaKCHMaAbHoe coAepacaHHe N 2 O5  b npOAyKTax 
cropaHHH MeHbiue npHMepHO Ha 23%  y  ÄBHraTeÄH c BnpucKOM 
6eH3HHa h (paKeAbHbiM 3a>KHraHHeM. FIo Mepe oöeAiieHHH CMecn 
KOHueHTpauHH N 2O 5 pe3Ko CHHJKaeTCH y  ÄBHraTeÄH c (paKeAbiiuM 
3a»iHraHHeM, h npn ochobh w x aKcnayaTauHOHHux pejKHMax pa- 
6 o t u  ÄBHraTeÄH OHa craHOBHTCH b 3— 5 pa3 MeHbine, qeM iipH 
HCKpOBOM 33JKHTaHHH.

HeCKOAbKO ÖOAbUie BblAeAHeTCH N 2 O 5  npn MaKCHMaAbHOM Ha- 
rpy30HH0M peJKHMe b CAyqae ,BnpucKa 6eH3HHa. 3 t o  xapaK Tepao 
ä ah  pacnoAOjKeHHH caohm h p a 6 oqeft CMecH b ochobh oh  KaMepe 
cropaHHH. OqeBHAHo, h to  ä a h  yMeHbineHHH tok c h a h o c th  OTpa- 
6 oTaBiuHx ra30B Ha BceM AHana30He Harpy30K Heo6 xoAHMO orpa - 
HHqHBaTbCH oßoraiueHHeM CMecn ä o  a =  1,05-7-1,1. Kau bhäho 
H3 pnc. 3, npn 3tom  cHHxeHHe m oiuhocth, He3HaqHTeAbHo.

Ha pnc. 4 ä ah  cpaBHeHHH noKa3aHbi Harpy3oqHbie xapaK T e­
pHCTHKH onu TH oro ÄBHraTeÄH (b = 6 ,7 ,  6eH3HH A-76 h n  —  
=  2000 o 6/mhh). KpH Bue npoTeKaHHH yAeAbH oro pacxOAa Ton- 
AHBa ge h KOSipipHUHeHTa H3öbiTKa B03Ayxa a  b CAyqae BnpucKa 
6eH3HHa h (paxeAbHoro 3ajKHraHHH noKa3aHbi KaK npn KaqecTBeH- 
hom, TaK h npn KOAHqecTBeHHOM (cMemaHHOM) peryÄHpoßaHHH 
m oiuhocth. K aK  bhäho, pa3pa6oTaHHan CHCTeMa BnpHCKa TOnAH- 
Ba h (paKeAbHoro 3aJKHraiiHH no3BOAaeT npHMeHHTb noAHOCTbio 
KaqecTBeHHoe peryAHpoßaHHe Bcex Harpy30HHbix pexHMOB paöo­
Tbi ÄBHraTeÄH. n p n  stom  Ha och ob h u x  3KcnAyaTauHOHHHX p e x n -  
Max paöoTbi ÄBHraTeÄH CO b oTpaÖOTaBuiHx ra3 ax  npaKTHqecKH 
OTcyTCTByeT, a N 2O 5 BbiACAneTcn BecbMa He3HaqHTeAbHO. B  o t -  
AHqHe o t  CTaHAapTHoro cn ocoßa  CMeceo6pa30BaHHH h BOcnAaMe- 
HeHHH npn pa3pa6oTaHHoft cncTeMe MaKCHMaAbHoe BbiaeAeHHe 
N 2 OS HaÖAiOÄaeTCfl Ha p exH M e noAHoft m oiuhocth . TyT  x e  noHB- 
AneTCH h BbiueAeHHe CO. rio3TOM y orpaHHqeHHe o 6 orauieHHH pa- 
Öoqeft CMecn ä o  a = l , l  h b ah ctch  BecbMa pauuoHaAbHbiM, TaK KaK 
3THM TOKCHHHOCTb OTpaÖOTaBUIHX T&30B MOXHO pe3KO yMeHb- 
UIHTb. ÜOTepH MOIUHOCTH npH 3T0M C0CT3BAHI0T He ÖOAee 6 % , HTO 
c  h36u tkom  M O xeT 6 biTb KOMneHCHpoBaHo nyTeM peaAH3auuH
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H M eiom eroca pe3epBa noBumeHHa xoscJxJiHUHeHTa HanojiHeuHH 
(B03M03KH0CTb HcxaxmeHHH n oaorpeB a  3apaaa  h npHMeneHHH 
cneunajibH oro BnycKHoro Tp yöon p oB oaa  c MenbiuHM ra30AHHaMH- 
aecKHM conpoTHBJieHHeM).

B c a y a a e  B n p w c x a  6 eH 3 H H a  h (J ja x e a b H o r o  3a>K H raH H H  s k o h o -  
MHMHOCTb Ä B H r a T e jm  n o  g a m in  n o B b im a e T c a  H a  10,5%- B b ic o ic a a  

3K 0H 0M H H H 0C TS  n p n  x a u ecT B eH H O M  p e r y a n p o B a H H u  H a ö a iO Ä a e T c a  

o t  100 ä o  57% m o iu h o c th , a  H a  M e H b m n x  H a r p y 3 K a x  H e o Ö x o a n M o  

n e p e x O Ä H T b  k  K O A im e c T B e H H O M y  p e r y a n p o B a H H io .  F lp n  3 to m  ko3(Jj- 
<j)HUHeHT H 3Ö b ITX a  B 0 3 Ä y X a  C H H IK aeTC H  Ä O  0=1,05 TOAbXO OXOAO 

x o j i o c t o t o  x o a a ,  h n o s T O M y  x a p a K T e p  B b ia e a e H H H  K a u  CO, T a x  

h N 2O 5 H e  o T J iH u a e T c a  o t  T a x o ß o r o  n p a  x a a e c T B e H H O M  p e r y j iH p o -

B3HHH MOIUHOCTH.
T a x H M  o 6 p a 3 0 M ,  p a 3 p a ß o T a H H a a  c n c T e M a  B n p u c x a  T o n a H B a  

h 4 > o p x a M e p H O - (j )a K e Ä b H o ro  3a5X H raH H H  O T x p u B a e T  H O Bbie n y T H  

C 03Ä 3H H H  B b icoxosc fu jD eK T H B H O fo  h 3 H a q H T e jib H o  M e u e e  TOXCHH- 

h o t o  aB T O M O Ö H A b H o ro  A B H r a T e a a .

1. Geiger L. H ä P- —  „M T Z “ , 1972, 33, Ns 5.
2. Radu Ch. In fluenta in jectiei de benzina asupra emisiei unor 

substante nocive la motorul M-207. „B u ll. U n iv. —  Brasov“, 
1972, A  14.

3. Tyccax JI. A. O cpopxaMepHO-cjiaKeAbHOM hhhuhhpob3hhh 
aaBHHHOH axTHBauHH ropeHHH. —  B cö.: TopeHHe h B3pbiB. M., 
«H a y x a »,  1972.

4. KepHMOB H. A . h ä p . CncTeMa HenocpeACTBeHHoro BnpucKa 
Tonam a h (JjaxeabHoro 3a>KHraHHa Aaa f lB C  h HexoTopbie pe3ym>- 
TaTbi ee HccaeAOBaHHa. —  B cö.: ilpoueccbi cMeceoöpa30BaHHa h 
cropaHHa b öbicTpoxoAHux ÄBHraTeaax BHyTpeHHero cropamw. 
M A flH ,  1973.,

5. BaaAHMHpcxHH A. H., MoaaaHOB ü . H. CncTeMa B n p u c x a  
aerxoro  TonaH B a  c BaxyyMHo-MexaHHuecxHM peryanpoßaHHeM uh- 
xaoBoft noAaaH TonaHBa. —  B  cö.: ABTOMOÖHaecTpoeHHe. 
HHHHaBTonpoM. Bbin. 4, 1970.

y f lK  629.113:621.43

l l o c T p o e H M e  a n i o p b i  p a c n p e A e n e H M s i  

p a f l M a / i b H O M  c w n b i  n o p u i H e ß o r o  K o n b i ^ o

KaHfl. TexH. wayw IO . A .  r O J IH U b lH , A . M. K A J1M H M H A , JI. B. K Y 3 H E U O B

C a p a TO B C H H M  H H C T H T y T  M e x a H H 3a u H H  ceabCKoro x o 3n f ic T B a  h m . M. H. K a n H H H H a ,
HHHTaBTonpoM

D  bICO KO KAH ECTBEH H blE  nopumeBbie xoabua coßpeMeH- 
D  hmx ÄBHraTeaeft BHyTpeHHero cropaHHa aoajxHbi oßecneun- 
B3Tb He Toabxo HenpepbiBHbift KOHTaxT paöoaefi noßepxHOCTH 
c 3epxaaoM unaHHApa, ho h onpeaeaeHHuft, 3aAaHHbift TexHH- 
aecxHMH ycaoBHHMH xapaKTep pacnpeAeaeHHa ynpyroft paaHaab- 
hoh chah no nepHMeTpy xoabua.

B HacToamee BpeMa iunpoxoe npHMeHeHHe Hauian MHOroonop- 
Hbie sniopoMepbi, no3BoaaioiuHe H3MepaTb cocpeaoToaeHHue chah 
b BHae peaxuaft onop. Peaxunn hbahiotch caojkhmmh (jiyHKUHa- 
mh pacaeraoft cxeMbi npnöopa h pacnpeaeaeHHH ynpyroft paan- 
aabHoft cnabi xoabua [1].

npeaaaraeTca  MeToa onpeaeaeHHH pacnpeaeaeHHH ynpyroft 
paanaabHoft chah  nopmHeBoro xoabua, ocHOBaHHbift Ha cpaBiie- 
hhh oTHomeHHft peaxunft onop smopoMepa x  onopHoft peaxuHH 
HexoTOpoft, 3apaHee BbiöpaHHOft onopbi c OTHOiueHHHMH bcahuhh 
HHTeHCHBHOCTH pacnpeaeaeHHH paanaabHoft cnau nopuiHeBoro 
xoabua b ceaeHHHX Haa TeMH ixe onopaMH.

CxeMa amopoMepa c uiecTHaauaTbK) paBHOMepHo pacnoaoixeH- 
hmmh onopaMH Hanöoaee pacnpocTpaHeHa b aBTOMOÖnabHoft npo- 
MblUiaeHHOCTH. üpHMeHHTeabHO X Heft BbIHBAeHH BeAHHHHbl HH­
TeHCHBHOCTH pacnpeaeaeHHoft ynpyroft . cham b H3MepaeMbix toh- 
xax aaa rpymeBHAHbix smop c pa3AH>moft xoppexuHeft [2 ] h 
ap yrax  bhäob pacnpeaeaeHHoft ynpyroft cnabi.

flpn  peiueHHH 3aaaaH nocTpoeHHa sm opu pacnpeaeaeHHoft yn- 
pyroft cham Bce paccyixaeHHa npoBoaHTca aaa  oaHofi noaoBHHbi 
xoabua: ohh aHaaorHiHbi h aaa  BTopoft noaoBHHbi, Tax xax ono- 
pbi pacnoaaraioTCH chmmctphhho oTHOCHTeabHO och xoabua « 3a- 
mok— cnHHxa».

3 a  xpHTepHfi cpaBHeHHa aaa  iuecTHaauaTHonopHoro smopoMe- 
pa npHHHTa BeanuHHa K03(j)4>HUHeHTa nepexoaa

qi _  Ri

* i =  q8 p  R s  U = l ,  2, . . . ,  8), (1)

R ■

rae <7i h qs —  HHTeHCHBHOCTb pacnpeaeaeHHH paanaabHoft cnabi 
xoabua B ceueHHax Haa i-ft h BocbMoft onopaMH;. 

Ri  vi R i  —  peaxuHa onop snxipoMepa Ha i-ft h BocbMoft 0110- 
pax.

H 3 BbipaixeHHa (1 ) HenocpeacTBeHHO caeayeT

+ A )< 7 8  < 1 = 1 ,  2 ...............8 ). (2 )
K  8

T axH M  o ö p a 3 0 M , a a a  onp eaeaeH H H  BeaHHHHbi HHTeHCHBHOCTH 
p acn p e a ea e H H H  p a a n a a b H o ft  c n a b i x o a b u a  b  x a p a x T e p H b ix  c e a e -  
hhhx H a a  onopaM H  a n io p o M e p a  hcoöxoähmo 3H aTb BeaH aiiH bi 
o n o p H u x  p e a x u n f i , K03(})(j)HUHeHTbi n e p e x o a a  a a a  x a * a o f i  o n o p b i 
h HHTeHCHBHOCTb p a cn p e aeae H H H  cnau b ceaeHHH Ha 3 a p a H e e  
o n p e a ea e H H o ft o n o p e . n o c x o a b x y  B e a n a n H a  hht6hchbhocth p a c ­
np eaeaeH H H  p a a n a a b H o ft  c n a u  H eH 3 B e cra a  hh Ha oähoh o n o p e ,

8 bboähtch MacuiTaÖHbift MHOiKHTeab, npHBoaaiuHft 3HaaeHHe onop- 
hoh peaxunn Ha 3apaHee BuöpaHHoft onope x eanHHue. B xoHea-

Hbix pacaeTax c noMOiubio s t o t o  MHOÄHTeaa 3HaaeHHa npHBOÄHT- 
ca x  nepBOHaaaabHHM.

n p n  noacaeTe xo3(jH})HUHeHTOB n ep ex oaa  a a a  onpeaeaeHHH Teo 
peTHaecKHX 3HaaeHHft onopHbix peaxunft sm opoM epa Hcnoab30 
Baaca annapaT (JiyHKUHft BaHHHHH [3 ]:

Ri =  ^ ? i ( x ) q ( x ) d x ,

ra e  q (x )  —  (jiyHXUHH pacnpeaeaeHHH paanaabH oft cnabi nopm- 
H eßoro xoabu a ;

R i  —  peaxunn i-ft onopbi; 
p j ( x )  —  (JiyHXUHH BaHHHHH onopHoft peaxunn  i-ft onopbi; 

i —  HoMep onopbi;
/ —  aaHHa noayxoabua.

Ko3(J)(j)HUHeHTbi n ep ex oaa  M oryT  öbiTb noacaHTaHbi a a a  Hanöo- 
a e e  aacTO BCTpeuaioiunxcH Ha npaxTH xe bh äöb  sn iop aaBaeHHH 
h CBeaeHbi b rpa<J)HKH hah 3aTaöyaHpoBaHw. H a pnc. 1 npHBeaeHhi 
rpa4)HKH H3MeHeHHH K03(Ji(J)HUHeHTa n ep ex oa a  A,- aaa sm op pac­
npeaeaeHHH paanaabH oft cn au  Tnna. rpyineBHAHoft, HMexumix 
oaH y ocb  cHMMeTpnH, b 33BHCHM0CTH o t  napaM eTpa HHTepnoaHpo- 
BaHHH K , xoTopbift xapaxTepH 3yeT creneHb HepaBHOMepHocTH H3- 
MepeHHux peaxuHft on op  I — V I  hah xo3<Jx}>HUHeHTa xoppexuHH m  
( OTHomeHHH pacnpeaeaeHHoft ch a h  b 30He 3aMxa x  cpeaH eM y 3Ha- 
aeHHio pacnpeaeaeHHoft cnabi P a).

n o  aHaaorHH c xapaxTepncTHKoft HepaBHOMepHocTH sniopbi 
paanaabHoro aaBaeHHH CTeneHb HepaBHOMepHocTH peaxunft onop 
smopoMepa, hah napaMeTp HHTepnoaHpoBaHHH,

K  _  R i  —
* “ 0 ,5  ( R i  +  R ü ) '

ra e  R i  h R 2 —  peaxunn nepßoft h BTopoft onop  snxipoM epa.
H a pnc. 2 npH BeaeH b i aHaaorHiHbie rpaiJmxH aaa  smop Tnna 

saannTHHecKOH, HMeiomnx ase  och CHMMerpra.
Ha rpacjmxax nocTpoeubi yBeanqeHHbie b 100 pa3 koscJkJihuh- 

eHTbi n ep ex oa a  ä a h  Tex onop , Ha xoT opb ix  ohh npeBbimaiOT 
0,01.

n p n  npaxTH iecxoM  Hcnoab30BaHHH 4)0 P My jIH  (2 ) BeaHHHHy 
HHTeHCHBHOCTH pacnpeaeaeHHH cnabi nopm HeBoro xoabu a  Haa 
BocbMoft onopoft m ecTH aau äraonopH oro  anxipoM epa m oikho npn- 
HHMaTb paBHoft onopHoft peaxunn  Ha s to ü  ix e  onope, t .  e.

Tax xax HHcaeHHoe OTAHune hx He npeBbimaeT 1 % •
B xaaecTBe npHMepa no  npeaaojxeHHOH M eToanxe paccnnraHa 

9nropa pacnpeaeaeHHH paanaabH oft ch au  nopmHeBbix x o a eu  (anro- 
pa aasaeH H ft) a a a  aBH raTeaa aBTOMOÖHaa 3HJ1-130. B h a h  npo- 
BeaeHu H3MepeHHH aecaTH xoa eu  npoH3BoabHoft BbiöopxH H3 oa - 
Hoft napTHH nopmHeBbix xo a eu  Ha TeH30MeTpHnecxoM m ecTHaa- 
uaTHonopHOM sm opoM epe H A M H . Z laa  x a ix a o ft  onopbi öb iao 
HaftaeHO cpeaHeapHiJiMeTHuecxoe 3HaneHHe onopHbix peaxunft aan  
aecaTH H3MepeHHbix xoa eu . n oayqeu H b ie  cpeaH ne 3HaieHHH öbian 
nepeciHTaHbi c eanHHU, noxa3biBaeM Ux npHÖopoM, b OTHocHTeab-
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ime eÄHHHUbi o t  cpeAnero 3Ha>ieHHH o n o p H b ix  peaKmift no Bce.M 
mecTHaAUaTn onopaM:

R 0 =

16

S  R i 
1 =  1

16

T axo ft n ep ecn eT  3naneHHft o n o p n b ix  p e a x u n ft  n03B0AH A b A aAb H efi- 
uieM cpaBH H BaTb 3HaHeHHH p acn p eA eA eH H o ft ch ah  b H3M epneM bix 
TOBKaX C 3aAaHHUM H B 3THX 5Ke TOHKaX n on p eA eA H T b  BeAimnuy

Ri
OTKAOHeHHH. noAyqeHHbie 3iiaHenHH R { =  ——  npiiBCAeHhi b ra6-

Ro
Jiaue.

Hbix onop  K03(|)(J)iiuiieHTbi n epexoA a  He onpeAeAHioTCH, Tax Kau 
ohh no BeAHBHHe Menbine 0,01.

f la j ie e ,  noAb3yncb (JjopMyAon (2) c yneTOM, h to  <78 ~1?8, o n p e -  
AeaaeM  3H aieiw H  =  /?,• (1 +  A f ) . SHaneiiHH q i  paBHoneHHbi bc- 
AHBHHaM HHTeHCHBHOCTH ynpyTOH CHAbl Pi ,  BbipaiKeHHbIM B OT- 
HOCHTeAbHblX eAHHHUaX K Po, nOSTOMy HX MOHCeM CpaBHHTb C 3a- 
AaHHblMH TeOpeTHHeCKHMH 3IiaHeHHHMH, npHBeAeilHblMH B TaÖAH- 
ne (3HaqeHHH P i  cooTBeTCTByiOT sn iope B. JI. r iiH iiß yp ra  c m  =  
=  2,86 Po).

B n o c jie A iie H  k oaoh k c  np iiB eA eH a  pa3H H ua M e w A y  33AaHHbiMH 
3HaneHHHMH h n oayqeH H b iM H . r io cx o A b x y  ohh 6 h ah  on p e A e ae H b i 
n o  cpeAHHM  noAyneH H biM  3HaqeHHHM, t o  ohh x a p a K T ep H 3 y x )T  toh - 
HocTb H acTpoHKH n p o u e c c a . TonHOCTb n p o n e c c a  b ucjiom  6 y A y r  
xap aK TepH 30 B aTb  n o  x a jx A o f t  o n o p e  cyM M a  s th x  n orpeu iH O CTeft 
h norpen iH O CTeft C A yn a ftH oro  x a p a x T e p a ,  x o T o p u e  M o ry T  ÖHTb 

on p eA eA eH b i ä ah  xaJX Aoft o n o p u

HoMepa
onop

yrJIOBbie KOOpÄHHaTbl 
onop R i

(1 -8 ) (9 -1 6 )
Ri +  B % P i

<tl ~  
- P i

l;  16 l l ° 1 5 '- 3 4 8 045' 1,78 2,04 1,91 -1 0 ,9 1,70 1,92 -0 ,2 2
2; 15 33°45'—326°15' 0,74 0,58 0,66 +  69,0 1,05 0,67 +0,39
3; 14 56°15'—303°45' 0,75 0,64 0,695 -1 2 ,5 0,61 0,37 +  0,24
4; 11 78°45'—281°15' 0,84 0,84 0,84 0 0,84 0,71 +  0,13
5; 10 101°15'—258°45' 0,64 1,05 0,845 0 0,845 1,02 . +  0,18
6; 11 123°45'—236°15' 0,81 0,88 0,845 +  1,8 0,86 1,55 -0 ,2 9
7: 10 146°15'—213°45/ 0,86 1,19 1,025 0 1,02 1,10 -0 ,0 8
8; 9 16804 5 '- 1 9 r i5 ' 1,21 1,17 1,19 0 1,19 1,05 +0,04

K a x  bh äh o  H3 npuBeAeuHbix AaHHbix, HaöJiroAaercsi acHMMeTpna 
onopHbix peaxunft oraocHTeAbHo och xo jibna  «3 aM ox— cnHHxa», 
■1TO, OneBHÄHO, ÖblAO BbI3BaH0 TeXHOAOTHHeCXHMH norpeuiHOCTHMH 
npOH3BOÄCTBa HAH H3MepeHHH. /IAH HCXAKlHeHHH BAHHHHH 3THX 
norpeuiHOCTen b 33bhchm octh o t  ueAeft H3MepeHHft m o k h o  3Hane- 

HHH npaBOH H AeBOH BeTBeft yepeAHHTb ( R j  ) .
ü ap aM eTp  HHTepnoAHpoBaHHH ä a h  sto to  npHMepa

K -
1 ,9 1 -0 ,6 6

0 ,5 (1 ,91 + 0 ,6 6 )
0,97.

n o  AaHHblM TpeTbeft, nHTOH XOAOHOX TaÖAHUbl MOTXHO yTBep>X- 
AaTb, HTO sn xipa  HMeeT 3HaHHTeABHyK> aCHMMeTpHK) OTHOCHTeAbHO 
AHaMeTpa, nepneHAnxyAHpHoro o ch  xoAbna «3 aM ox— cnHHxa», 
CAeAOBaTeAbHo, ä a h  onpeAeAeHHH xo3(})(j)HHHeHTa nepexoA a  A,
HeOÖXOAHMO nOAb30BaTbCH rpa(j)HKOM, H306paiKeHHbIM Ha pHC. 1. 
n o  STOMy rpac jw xy  onpeAeAHeM 3HaneHHH xo3<jxj>HHHeHT0B nepe- 
xoAa ä a h  nepBoft, BTopoft, TpeTbeft n m ecToft onop. / (a h  ocraAb-

MeTOAaMH MaTeMaTHxecxoH era -
THCTHXH. EcAH >Xe HeOÖXOAHMO 
onpeAeAHTb, cooTBeTCTByeT ah  
sn iopa xa iX Ä oro  OTAeAbHoro 
KOAbHa 3aAaHH0H, TO ä a h  Hero 
aHaAorHHHHM o6pa30M  no pe- 
3yAbTaTaM H3MepeHHft onopHbix 
peaXHHH OnpeÄGAHIOTCH X03(}><j)H-
HHeHTw K ,  A  t h noAyMOHHbie 
3HaneHHH pacnpeAeAeHHbix cha b 
xaHCÄofl Tonxe, H3MepneM0H Ha 
snxipoM epe, cpaBHHBaiOTCH c 3a- 
AaHHblMH.

Ha pnc. 3 H3o6pa>xeHbi rpa^H necxH e AaHHbie TaÖAHHbi, c o c ah -
H eH H b ie  IipH M b lM H  AHHHHM H.

TonHOCTb b onpeAeAeHHH pacnpeÄeÄeHHH yn p yro ft paAnaAbHoft 
CHAbl 3HaHHTeAbHO 33BHCHT OT TOHHOCTH H3MepeHHH C3MHX peaX­
HHH.

TpyAoeM xocTb  pacneTOB no Aaim oH MeTOAHxe, ÖAaroAapn hc- 
nO Ab30B 3H H K ) rpac|)HXOB, CBOÄHTCH X MHHHMyMy, MeTOÄHXa npO C TS  

n AOCTynHa p a ö o T H H x a w  cpeAHeft TexHHnecxoft X B a A H tp n x a u H ii,  

nosTOMy MOixeT Haft™  m n poxoe  npaxTH +ecxoe npHMeHeHHe, 
B TOM MHCAe Ä A H  K O H TpO AH  npOH3BOÄCTBeHHHX npOHeCCOB.

JIH T E P A T yPA
1. PaöHHOBwq A . UI. M H oroonopH bie npHÖopu ä a h  k o h t p o a h  

sn iop AaBAeiinft nopum eBbix xoAeu . M., 06opoHTH3, 1949.
2. roAHHbiH K). A., KaAHHHHa A. H., Ky3HeuoB JI. B. —  «A b -  

TOMOÖHAbliaH npOMblUIAeHHOCTb», 1974, N « 1.
3. ToAHubiH IO . A ., Ky3HeuoB JI. B. K onpeAeAeHHKi pacnpeAe- 

AeHHOH Harpy3XH no peaxnHHM onop Hepa3pe3Hoft 6aAXH. —  «H 3 - 
BecTHH By.soB. ManjHHOCTpoeHHe», 1973, W» 9.
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f l o B b i u i e H M e  > K e c T K O C T M  m  n p o w H O C T M  K a p T e p a  K o p o Ö K H  n e p e A a n

H E Ä O C T A T O H H b lE  nponHOCTb h jKecTKOCTb K apr-epon  qacTO 
npHBOÄHT k n p e jK Ä eB p eM em iO M y B bixoay na c r p o n  3yCqaTbix 

3auenaeH H H  KopoÖ O K n e p e a a n  h  nO H Baeum o T p e m m i K ap T ep a .
M to 6 m  oripeaeaHTb ny-TH yBeaHneunn jKecTKOCTH h npoiHOcrH 

KapTepa k o p o 6 k h  nepeaan  aBTOMOÖHjieü ceMeficTBa YA3-452, 6biao 
npoB eaeno e ro  CTaTHnecKoe HccaeaoBaHne. Beaym H ft (nepBHMHbiö) 
Baji k o p o ö k h  nepeaan  3aKpynHBaacH c  noiuom bio pu n ara  h noa- 
BecKH c rnpaMH. BeaoM bifi (b to p h m h m h ) Ban qepe3 neiiTpanhHbiH 
TopM03 h pa3ÄaT0qHyro KopoÖKy önOKHpoBancn c  KapTepoM. Hcnbi- 
TaHHH npoBOÄHancb nocneaoBaTenbHo Ha Bcex nepeaanax . 3aK py- 
HHBaHHe ocymecTBrfHJiocb CTyneHHaTO c HHTepBanoM 5 k tc -m  no 
qacOBOfi CTpeaxe (aH an orH rao  HarpyjKeHHio o t  aBHraTenn) h n p o ­
THB nacoBon cTpejiKH (h t o  cooTBeTCTByeT HarpyaceHHio TpaHc- 
m h cch h  npn TOpMOJKeHHH aBH raTeneM ). M aTepnan  KapTepa —  
qyryH  CH 18-36.

B n p o u e c c e  H cnbiTaH H ö H3MepnnHCb n e p e M e m e m m  h HanpHJKe- 
hhh  b 27 TOHKax Ö o k o b o h  noßepxHOCTH. K p o M e  T o ro , o n p e a e a n -  
jiHCb n epeM em eH H H  o n o p  B aaoB  h H anpnjKeHHH b  T p e x  TOHKax 
3 a a H e ro  T o p n a  K a p T e p a , t .  e. TaM , r a e  H a n ß o n ee  n a c T o  H aßaro- 
aaiOTCH Tpem u H bi (n o  p e3 yn b T a T a M  aH aaH 3a S K cn n yaT a im oH H b ix  
aecJ)eKTOB aB T O M oC n a en ). n ep eM em eH H H  H3MepnnHCb c  n oM om b io  
M exaH H qecK H x H H aH K aTopoB  n o  b o 3 m o jk h o c th  b T p e x  n a n p a B a e - 
h h h x  b K a jK a o ii  TOMKe: n o  n op M an n  k  nOBepXHOCTH h n o  a ß y M  ica- 
caT eab H U M  —  B a o a b  K a p T e p a  h b OKpyjKHOM H anpaB aeH H ii. n e p e ­
Mem eHHH o n o p  BTopH H H oro h n poM em yT O H H oro  B aaoB , a TaKJKe 
o ch  ö a o K a  m e cT ep e H  3 a a H e ro  x o a a  ( t .  e . T e x  sn e M e n ro B  K a p T e p a , 
K O T o p u e  H enocpeacTB eH H O  BanniO T Ha p a ß o T y  3 yß n a T b ix  3au ,enae- 
h h ü ) o n p e a e a n a n c b  b B ep T H K aab n o fi h  rop n ao iiT aab H O H  n a o c -  
KOCTHX. n p H  3T0M  HHaH K3T0p yCTaHaBaHBaaCH B MaTHHTHOH CTOH-
Ke H enocpeacTB eH H O  Ha n o B ep x H o cT p  K a p T ep a  c  TeM , h t o S m  hc- 
K aioaH Tb BaHHHHe nepeM em eH H H  e r o  OTHOCHTeabHO ocHOBaHHH c r e n -  
a a  (p n c . 1 ).

f la a  BHHBaeHHH HanpnjKeHHH b KapTepe Hcnoab30Baacn MeToa 
3aeKTpoTeH30MeTpHH, HToßbi He ToabKO onpeaeaHTb Hanßonee 
onacimie 30HU, ho h noaynHTb KonHnecTBeHHbie aaHHbie no Hanpa- 
»eHHOMy coctohhhio KapTepa. H a ßoKOByro noBepxHOCTb Haanen- 
Baancb poieTKH aaTHHKOB; H3MepeHHH npoBoanancb c noMombio 
npnßopa H CH -20M .

M aK C H M aabH bift m o m c h t n pn  H arp y jK e iiH H  n o  a a c o B o f i c T p e a x e  
6hia npHHHT paBH U M  25 k tc -m . M aK C H M aab H u ft MOMeHT aB H raT en n  
aBTOM OÖHaa YA3-452 c o c ra B n n e T  17 k fc -m . H cn b iTa iiH H  Ha jK e c r -  
K ocTb  S o k o b o h  noßepxH O CTH  n p n  3T0M  noK a3an H , h t o  n e p e M e m e ­
HHH B a o a b  o c h  K a p T e p a  He n p eß b im a iO T  0,01 mm, n p o ra ß b i —  He- 
CKoabKO ö o a b ii ie ,  h o  M aKCHM aabHan BeaHHHHa h x  b p a fto n e  och  
ß n o x a  m e cT ep eH  3 a a H e ro  x o a a  —  0 ,0 5— 0,06 mm; H3M epeHHe n ep e - 
M em eHHH b OKpyjKHOM H anpaBaeH H H  BbiHBHao H e3HanHTenbHoe 
cKpyHHBaHHe K a p T e p a : 3aaH H Ä  TO peu  K a p T e p a  n oB opan H B aeTcn  
OTHOCHTeabHO n e p e a H e ro  Ha y r o a  0 ,1 °. H c c a e a o B a H n e  jk c c tk o c t h  
o n o p  B a a o a  n o K a 3 a a o , h t o  M aKC H M aabH ue nepeM em eH H H  b to p h h -  
H o ro  h n poM ejK yT O H H oro  B aaoB  n p n  MOMeHTe 25  K rc -M  aocT H ra iO T  
0 ,1 8  mm, o c h  6 a o K a  m e cT ep eH  3 a a H e ro  x o a a  —  C,09 mm.

B o  BpeMH HarpyjKeHHH npoTHB nacoBOH CTpenim MaKCHMaabHbifl 
MOMeHT 6b ia  npHHHT paBHbiM 15 k tc -m  Tax KaK b npeaßapHTeab- 
Hbix HcnuTaHHHx Tpn KapTepa noayHHan TpemHHu n o a  t3 k h m  
HarpyjKeHHeM npu  M O M em e  20 k tc -m . B s to m  cayn ae nepeM em e­
HHH TOHeK ßoKOBOfi nOBepXHOCTH —  BeaHHHHb! TOTO JKe nopnaKa, 
h to  h  n p n  oöbiHHOM HarpyjKeHHH; nepeMemeHHH on op  b to p h h h o to

E. H. AH TO H O B, B. H. KJlflHKHH, fl. A. CTAPHEB
yabflHOBCKHH aBT03aB0fl, y/1bHHOBCKHH flOJlHTeXHHHeCKMH HHCTHTyT

h  npoMejKyTOHHoro BaaoB —  b n p ea ea a x  0,12 m m . HanMenee 
jKecTKHM MecTOM KapTepa HBaaeTCH nepeaunn on opa  och  ßaoKa 
mecTepeH 3aaH ero xoa a , nepeMemeHHe KOTopon b ropH30HTaabHoii 
naocKOCTH cocTaonHeT 0,33 m .

HanpHJKCHHH Ha 6 o k o b u x  CTemcax KapTepa Ha Bcex nepeaana.x, 
KpoMe 3aaH ero xo a a , HaxoaHTCH b n p ea ea a x  100 k tc/cm 2. H a ne- 
peaane 3aaH ero x o a a  MaKCHMaabHue HanpnjKeHHH cocTaBamoT 
480 k tc/cm 2 npn 33KpyqHBaHHH nepBHHHoro Baaa no  naconoä 
CTpeaxe h 320 k tc/cm 2 npn 33KpyqHBaHHH npoTHB qacoBoö cTpeaicn 
(b  TOHKe KapTepa B03ae nepeaHeft o n o p «  o c h  ßaoKa m ecTepen 
3aan ero  x o a a ) .  MaKCHMaabHue HanpnjKeHHH Ha 3aaHeM Topne 
KapTepa npn HarpyjKeHHH n o  qacoBoft CTpeaxe (pnc. 2) He npeBbi- 
m aioT 200 k tc/cm 2 (cJKaTHe), b t o  BpeMH KaK npn HarpyjKeHHH 
b npoTHBOnoaojKHOM HanpaBaeHHH oh h  aocTHraiOT 870 ktc/cm 2 
(pacTHJKeHne).

T sk h m  o6pa30M , npoßeaeHHoe HccaeaoBaHne noK a3aao, hto  Han- 
6 o ä ee  caaöbiM  MecTOM KapTepa HBaneTCH yaacTOK pacnoaojKeHnq 
öaoK a  mecTepeH 3aaH ero x o a a . HaHM eHbm yio jKecTKOcTb 3aecb 
HMeeT KponmTeHH —  nepeannn  onopa  och 3aaH ero xoa a . H an6o- 
a ee  HanpnjKeHHoe MecTO —  paüoH 3aaHeö on opu . BbicoKan ko h - 
ueHTpauHH HanpnjKeHHH, oöycaoBaeH H an 6aH3KHM pacnoaojKeHHe.M 
onopHbix OTBepcTHö, pe3KO yBeaHHHBaeTcn H3-3a H a n m u n  pe3b6o- 
boto  OTBepcTHH n o a  CTonopHbift b h h t  och ßaoKa m ecTepeH  3aanero  
xoa a .

tfmax KIC M

10 P h c . 1. C xeM a  ycTaHOBKH HHAHKaTOpOB:
1 —  n pa  HHAHUHpOBaHHH nOBepXHOCTH K apTepa ; 2 -  

MepeHHH n epeM em em itt on op

a) 6)

npn H3- P h c . 3. K p e iw eH H e  Ö okoboö  k p u u ik h  k op oök h  n ep eA an  k  K apTepy: 
fl —  CTapaH KOHCTpyKHHH; 6  —  HOBaH KOHCTpyKHHH

l
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f  B cooTBetcTBHH c pe3yjibTaTaMH HccjieAOBaHHH npoBeACHij iia- 
MeHeHHH B KOHCTpyKUHH KapTepa. H3 aHa.1I13a B03M0*HbIX KOH- 
CTpyKTHBHblX peiHCHHH nO yBejIHieHHK) HCeCTKOCTH H npOHHOCTH 
KapTepa 6e3 cymecTBeHHoro yBCAHneHHH ero Beca, ä TaioKe c yae- 
TOM Tpe60BaHHH npOH3BOÄCTBa —  CBeAeHHe H3MeHeHHH K MHH'.l- 
MyMy, 6bijiH npHHHTbi CAeAyromne MeponpHHTHH:

1) HCKJlioaeH CTonopHbift bhht KpenjieHHH och öjiOKa mecTepeH 
3aaHero xoA a , TaK KaK pe3b6oBoe O Tsepcrae iio a  btot bhht hb-

. aaeTCfl AonojiHHTejibHUM KOHueHTpaTopoM nanpaaceHHÖ;
2) no HH/KHeft CTeHKe ot 3aAHero Topua BAOAb KapTepa bbcacho 

peöpo, KOTopoe ycnjiHBaeT 30iiy naußojibiHHx nanpaxieiiHH h ncpe* 
Meuieiniii;

3) BBeaena Aodai!onnan tohko Kpeiuienna öokoboh KpuniKii ko- 
|>o6kh nepeAau k KapTepy, KOTopaa co eam iaeT  öoatom  Kpon-

uiTeiiH och ÖJiOKa mecTepeH 3aAHero xoAa (nepeAHioio onopy) 
C ÖOKOBOÜ KpblUIKOH (pHC. 3 ).

HcnbiTaHHH yjiyaineHHOH KOHCTpyKHHH noKa3aJiH, hto Hanpnxe- 
hhh b Hanöojiee onacHbix 30Hax CHH3HjiHCb b cpeAHeM b 1,5 pa3a 
h He npeBbimaiOT 520 ktc/cm2. npH stom MaKCHMaabHoe nepeMe- 
meHHe nepeAHeft onopu och 3ap,Hero xoaa cocTaBJiaeT 0,19 mm.

TaKHM oöpa30M , nepenHCAeHHbie MeponpHHTHH p a 3 rp y *a iO T  
33AHI0K) n a c ib  KapTepa h TeM caMUM cnocodcTByiOT yMeHbiuemito 
BepoaTHocTH pa3pymeHHH e ro  npH öoamiihx HarpyaKax. KpoM e 

Toro , 3 to  He Menee BaiK iio,' yBejinnenne xecTKOCTH KapTepa 

yMeHbiuaeT Ko im eiiTpaum o narpy3KH b 3yönaTbix nepeAanax, 

cym ecTB eiiiio  yBCJinmiBaa paöoTO cnocoönocTb ön oxa  m ecTepen 

3aAnero xoAa.

y f lK  629.113-585.2

A H a j i M T M M e c K M ä  p a c n e T  p a 3 r o H a  a B T O M o 6 n n s i  

C  n p 0 3 p a S H b l M  T M A p O T p a H C C f l O p M a T O p O M

KaHfl. texH. Hayn T. 3 .  f lH H

M o c k o b c h h h  a B T 03a B 0fl h m , H . A . J lH x a a e B a

D  P A B O T E  [1 ] 6h jio  nojiyneHO aHaAHWinecKoe pemeHne cncTe- 
mh AH(})(j)epeHu.HaAbHbix ypaBHeHHH pa3roHa 3btomoöhjih 

c Henpo3paniibiM rHApoTpanctjiopMaTopoM. O h o no3BoaaeT ycTano- 
BIITb npH'lIIHHO-CJieACTBeHHbie CBH3H MeiKAy nOTeHHHaAbHblMlI 
CB0HCTB3MH [2 ] rHApOnepeABHH H BbIXOAHbIMH XapaKTCpHCTHKaMH 
aBTOMOÖHAH ÄAH aH3AH3a H' (JlOpMHpOBaHHH nOCACÄHHX Ha CT3ÄHH 
npoeKTHpoBaHHa. HccAeAOBaHnaa b paöoTe [1 ] nepßaa (nanaAb- 
Haa) (})a3a pa3rona —  o t  yrAOBoii nacTo™  xoao c to to  xoAa äbh- 
raTeaa coi =  (ox.i: ao  wi==0,99mio (co10 —  yrAOBaa nacTOTa «bxo- 
aa» no cTaTHaecKHM xapaKTepHCTiiKaM coBMecTiioft paöoTbi abh- 
raTeAa h rHÄPOTpaHciJiopMaTopa) —  3aKanaHBaeTca npn MaAbix 
3iiaHenHax nepeAaTOHHoro oTHomeHHa i = ( o 2/o)i, KorAa KOsiptpH' 
nneHT BXOAHoro MOMeHTa Xi cymecTBeHHo ne H3MeHaeTca (A-i«  
« X i 0). ZtaAbHeftmHH pa3roH aBTOMOÖHAH c npo3panHbiM riiApo- 
TpaHcijiopMaTOpoM (BTOpaa <Jia3a) nponcxoAHT npn H3MeneiiHH Xi 
ot X10, cooTBeTCTByiomero i — i\, äo  3itaneHHH XiM nepexoAa tha- 
poTpaHC(})opMaTopa Ha pexcHM rHApoMytJiTbi hah Ha peryAHTopHyio 
BeTBb CKOpOCTHOH XapaKTepHCTHKH ÄBHraTeAH npH i = i M (pnc. 1).

PaccMorpHM aHaAHTHnecKHH MeTOA pacneTa BTopoft <pa3bi pa i- 
TOHa aBTOMOÖHAH C np03panHHM THApOTpaHCljlOpMaTOpOM ( ot 
(öi= ö) io ao  (öi =  (b 1m).  HcxoAHaa cncTeMa AH(J)(|)epeHiiHaAbHbix 
ypaBHeHHH b oöihcm bhac npeACTaBAeHa b paöoTe [3 ]. AHaAHTH- 
necKoe pemenne stoh CHCTeMbi nOAyneHo npn CAeAyiomnx ochob- 
Hbix AonymeiiHHx:

1. XapaKTepncTHKa Harpyrnaromnx cbohctb rHApoTpaHC<j>opMa- 
Topa npeACTaBAena b BHAe paAa ;Xi =  X io + e i i+ e 2i2+ ~ .  Tlpii 
annpoKCHMaitHH xapaKTepHCTHKH, npHBeAeHHoß Ha pnc. 1 aomü- 
hoh AHHHeß, cocToameö H3 ynacTKOB npaMbix c MaAbiM Anana30- 
hom H3MeneHHa nepeAaTOHHoro OTHomeHHH Ai:

Xi =  Xi0 1
77— 1

rae 77 =
X]Q

I m

77 A t

npo3panHOCTb rHApoTpaHCtjiopMaTopa.

d  ^2 2 2
- £ j - =  a i a>l — a5 o>1 - f - a e u>2 — a7, (2 )

rAC a0 =  b0! J t; fll =  bJJ, ;  a2 =  (b.2 +  X10)//,;

■̂10 n

ß3 =  T 7 “

„  I L z l  ,
ä j  2 V A i  77

1 1
77 y,

K , - 1

! ^4  —  K i X10//21

Xjo_ 7 7 - 1  —  1

A i

q 7 =  AAqI J 2t

J 2 77 A P

Ji —  MOMeHT HiiepmiH BpamaioiHHXCH Macc ABiiraTeAH (c  yne- 
tom HiiepiiHOHHOCTH ero paöonero npouecca), Bpamaio- 
U1HXCH Macc, CBH3aiIHblX C B3A0M ÄBHraTeAH, H MaCCbl 
äh a k oc th  b HacocHOM KOAece THApoTpaHCijiopMaTopa;

/2 —  npHBeAeiiHbiö k  BaAy TypÖHHbi MOMeHT HiiepiiHH Maccbi 
aBTOMOÖHAH c yneTOM BpamaiomHxcH Macc ero KOAec 
H naCTeft TpaHCMHCCHH, CBH3aHHbIX C KOAeCaMH.

• BbiaeAHM H3 BupaaceHiiH (1 ) nacTOTy BpameHHH <ö2, npoAHip- 
(jiepeHiiHpyeM ee  no He3aBHCHMOH nepeMeHHoft t  h npnpaBHHeM 
k npaßofl nacTH ypaBHeHHH (2 ):

aa Ui

CL2
■ ^5  ü)̂  co2 -[“  &q w 2 '

r io c a e  npeoöpa30BanHH noAynaeM  ÄH(J)4)epeHiiHaAbHoe ypaßne- 
KHe pa3roHa KOAeHnaToro BaAa ABnraTeAH

5 d J « i  /d to, \ 3 | d  1 «

A “ i _ d t  +  i \ d r )  + 2 ^ ' “ i T 7 + 2 Z p “ 1 = 0 -
; = 0  P— 0

rae A t,  B j ,  L p —  nocTOHHHbie.

ÄHaAH3 noAyneiiH oro ypaBHeHHH noKa3aA, hto  nepßbie Aßa ero

2. XapaKTepncTHKa npeoöpa3yiom H X cbohctb rHApoTpaHCi})opMa- 
Topa cooTBeTCTByeT xapaK Tepn craK e ycTaHOBHBmerocH ABHiKeHHH

K  — K i  — — l  (HHAexc «1 » cooTBeTCTByeT K oa^^au aeH T y

TpaHc4>opMaiiHH K  npn i = i i ) .
3. CKopocTHan XapaKTepncTHKa ÄBHraTeAH annpoKCHMHpoBaHa 

nOAHHOMOM BTopoft CTeneHHAf^ =  b0 +  bl CÖJ —  b2 (O^.BAHHHHe He- 

ycTaHOBHBinerocH peacHMa paöoTbi ynHTbiBaeTCH nonpaBonHbiM 
K03(j)^)HUHeiIT0M O.

4. KpyTHmHH MOMeHT OT BHeiHHHX CHA COnpOTHBAeHHH M c =  
=  const.

npn  sthx  AonymeHHHX CHCTeMa AH(j)4)epeHn.HaAbHbix ypaBHeniiii 
[3 ] npHBOAHTCH K BHAy

d (i),
d i  =  ßo +  a i “ 1 —  a2 “ j  + ß 3 M i(o2; (1)

HAeHa ÖAH3KH K HyAIO, TaK KaK 4>yHKHHH 

d to, \2 const 

d i

I d2 <

d t 2

const 

exp st3

[1 ] pe3KO yöbiBaiOT ym e  K OKOHnaHHio Ha-
exp  2 st

naAbtiofl tpa3bi pa3rona (b peaAbHo BunoAHeHHbix KOHCTpyKUHH.x 
s =  5-f-10). nosTOMy hmh mojkho npeHeöpenb. TorAa

t =

alM 7=2

l = o
p =4

2  Lf  “ l
p=0

d <*1.

Phc. 1. XapaKTepncTHKa Ha- 
rpyHcaioii;Hx cboActb npo- 
3paHHoro rHApOTpaHccfcopMa- 

Topa:
I, I I  — nepBan h BTopan (J)a- 

' 3U pa3roua

2*
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r.
Pa3ÄejiHB MHCJiHTejib Ha 3HaMeHaTeab h npeHeÖperaa MaabiMH 

HjieHa.Mii HOBoro p a a a , hto cooTBeTCTByeT pa3roH y aBTOMOÖHaa 
npn 3H aqennsx napaM eTpa 72/ / i> 5 - f - 6  Ha ropH30HTaabHon a o p o re

c TBepflHM nOKpblTHeM, K o raa  K >A 1 C, noaynHM

t  ^  A .  / A  A * . +  2 )  (  ,0 —  to (3 )
b0 U i  /Ci — 1 / 1 lM

IlocKoabKy com— wi0= A (O i,  b Äa^biiefiuieM öyaeM Becra pac- 
qeT toi o t  (O10. Toraa

J i  J v _  ' [ A (  i  

A  K i - \

=  pt . (4 )

+  2

n o c a e  noacTaHOBKH paßeHCTBa (4 )  b ypaBHeHHe (2 ) noaynHW 
ypaBHeHHe P h k k 3th

d Ü)2 n
- j - j -  =  a ^ p 2 12 —  a 5 />/ <d2 +  a e »2 —  a 7. (20

c HanajibHbiM ycaoBHeM to2J =  coa i .

YpaBHeHHe (2 ')  He pemaeTca b KBaapaTypax [4 ],  nosTOMy aan 
HaxojKÄOHHH BbipaaceHHH 0)2 (0  öu aa  pa3Jio>KeHa b paa Tsiiaopa 
(JjyHKUHH u ' ( t ) = u 2-\-qt2— m,  noayneHHaa H3 paßeHCTBa (2 ') .  
C yaeTOM paanyca cxoähmocth

' A lc\2 n —  1
“ 2 =  «>21 (1 +  C t  +  C H 2 +  C H * )  +  Xjf -  —

J  2 O

A U 2

h ) n
x

i r ) — ’ ] -  

- z ' ( 1+c' + i c,'’) r f c l"’ ( ^ - i + ^ ) x
(5 )x  ( i  +  — c / | .

n a paM eTp  C  npn H3BecTH0M 0)21 on p ea ea aeT ca  H3 Bbipa/Keima 

XI0 K j - \  7 7 - 1
=  ü)21— -

y 2 a /2 77

c  =
X,o 7 7 - 1  — 1

4  77 A i2
exp

/Co—  1 X1U
7 “  “ io 7i 
J 2

- 1
X

“ 10)  1 xx { * 0*.0«?0- A f c) ( ^ ^ ^ «

x  [ exp(  °iu ■ ^ “ 10̂ ) “ 1] “ /c° Xl0“ 10

— ) ) ■) nst,. J )

s= 0

e x p  i

7I,H(})(j)epeHUHpya no  7 ypaBHeHHa (4 )  h (5 ) ,  noayHHM B b ip a *e -  
HHa a a a  y raoB b ix  ycKopeHnft BaaoB m apoTpaHCtfiopM aTopa:

d m.

d 7 A /
Jn ~  r  +  2 / i

=  P i (6 )

d  (01 Xm
— j 2-  =  <021 c  (1 +  2 C t  +  3C2 72) +  - J - t 2
d t J 2

M r

+  J C P \ M  77 

M c

K i - l  

3C 2 12)

K i  77 - 1  , TC, -  1

A i
+  K i P 2

K i
+ 1 + 2 C /  +  4C2/2) - JpC A //

J  2 \/Vl — 1
+

12 + — 1 7 7 - 1  /
(1 + 2  CO. (7 )

P h c . 2. X a p a K T ep w c T H K a  y M e H b iu e -  
HHH BpeM eH H  pa3TO H a aBTOMOÖHJIH

V  4 7  =no <0lM
t(, V-C* *ATi =  1,9 

n pH  yBenH M eH H H  Kt

K,=I9

H 3 BbipaaceHHH (6 ) caeayeT, hto yrjiOBoe ycKopeHHe Baaa na 
cochoto KOJieca rnapoTpaHCtfiopM aTopa nocToaHHO Ha BTopoii 
(Jia3e pa3roHa. AHaaH3 ocim aaorpaM M  pa3roHOB aBTOMoönaeft 
c rHapoTpanc<i>opMaTopaMH pa3JiHHHbix thüob Ha ropH30HTajibHoii 
a o p o re  c  TBepabiM nonpuTHeM noKa3a,n, hto nojiyneHHoe Bbipame- 

HHe c o i= c o n s t  6aH3KO k  aeftcTBHTeabHOCTH. n p o H cx o a a m ee  hhot- 
aa  oTKaoHeHHe xapaKTepHCTHKH (o, ( 0  o t  npaM oft b CTopoHy yBe- 
jiHHeHHH 6)1 b KOHne BTopoft <J>a3bi pa3roHa o ö ia c H a e T c a  h ckoto- 

puM yBejiHHeHHeM <oi 3 a caeT yMeHbnieHHa nonpaBOHHoro kosiJ)- 
(JiHUHeHTa ct, B xoa am ero  b 7i ypaBHeHHa (4 ) .

K p yTam n e MOMeHTbi Ha Baaax HacocH oro h TypÖHHHoro KOJiec

A4h —  ba~

J 2 A i 

J i  /Ci— 1
+  1

A /
+  bi  io, —  6a (Oj! (8)

+  2
J i K i - l

M r  =  <o21 C / 2 (1 +  2 C t  +  S C 2/2)  +  2A40 C t  (1 +  2C7) -  
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E cjih 6)21 HeH3BecTiio, t o  a a a  e ro  onpeaeaeH na HeoßxoanMO 
npeaBapHTe.TfcHO BblHHCJIHTb 3H3HeHHe BpeMeHH t\ HanajIbHOH (pa3I>I 
pa3roHa [1 ] :

1 ,  ^o +  0 ,9 9 o )10
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n oc jie  a ero  H3 ycaoBHH paßeHCTBa 0)2 b KOHue nepBOÖ 4>a3bi pa3- 
roHa h b Hanajie BTopoft

Bb ipaxenH H  (3 )— (9 ) no3BOJiaiOT yeraiiOBHTb cbh3h M eacay ot- 
aejibHbiMH xapaKTepncTHKaMH CHCTeMbi aBHraTejib —  rH ap orpa iic - 
(jiopMaTop —  aBTOMOönab h H3MepHTeaaMH pa3roHHbix cbohctb. 
PaccMOTpnM a a a  npHMepa BaHHHHe npoTeKaHHH C Kopocraoft x a ­
paKTepHCTHKH aßH raTeaa A fÄ= A f H(ffli) h n peoöpa3y iom H x cbohctb 
rHapoTpanctjjopM aTopa bo BTopoft (pa3e pa3rona  Ha TeMn H3MeHe- 
hhh ckopocth aBTOMOÖHaa (BpeMH pa3roH a a o  3aaaH H oro 3nane- 
hhh ckopocth ). AHaaH3 noayHeHHbix 3aBHCHM0CTeä no3BoaaeT 
ocymecTBHTb nporH03HpoBaHHe pa3roHHbix cbohctb aBTOMOÖHaa 
h naaHHpoBaHHe aKcnepHMeHTa Ha 3LJ,BM  a a a  noayaeHHa Koan- 
HeCTBeHHMX OUeHOK.

H 3 ypaBHeHHa (7 )  ca ea yeT , h to  ycKopeHHe Baaa HacocH oro Ko­

aeca  npn pa3roHe (s>\— p BanaeT Ha ycKopeHHe Baaa TypÖHHU (nan 
nocTynaTeabHO aßHacym eftca M accw  aBTOMOÖHaa). yeraHOBHM 
CBH3b M e * a y  4>°PmOH xapaKTepHCTHKH A fH= A f H(6>i) H yCKOpe-
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C  noM ouibio nocaeaH ero  BbipaaceHHa h ypaBHeHHa (7 ) m ojkho 
nporH03HpoB3Tb npapam eHHe ycKopeHna aBTOMOÖHaa npn yßean - 
aeHHH K p yTam ero  MOMeHTa aBH raTeaa (HanpHMep, npn yMeHbme- 
hhh noTepb K p yTam ero  MOMeHTa Ha npHBoa BcnoMoraTeabHbix 
arperaTOB ß n pou ecce hx a oß oaK H ). npoBeaeH H bie a a a  aerKOBoro 
aBTOMOÖHaa c aByxcTyneHHaTOft TpaHCMHCCHeft pacaeTU  noKa3aan, 
h to  npn HeH3MeHHOM M x  max yBeanneHHe K p yTam ero  MOMeHTa 
aßH raTeaa b TOHKe (0,m Ha 1,8% oöecnenHBaeT npnpocT  ycK ope- 
hhh aBTOMoönaa npn n ep ex oa e  Ha peiKHM raapoMy<j>Tbi Ha 4 ,5% .

JXjia aHaaH3a BanaHHa npeoöpa3yiom H X cbohctb rnapoTpaH c- 
(jiopM aTopa Ha BTopoft (J>a3e pa3TOHa npeacTaBHM y ra oB y io  nac- 
TOTy BpameHHa Baaa TypÖHHU KaK (jiynKUHio a s y x  nepeMeHHbix: 
BpeMeHH pa3TOHa h KositJiHHHeHTa TpaHC(j)opManHH K pyTam ero  
MOMeHTa Ki, t. e. 6)2= 7 (7 ; K i ) .  H ccaeaoB a iiH e npoBeaeH o npn 
aonymeHHH o  HeH3MeHHOCTH xapaKTepHCTHKH X i = X i ( i )  npn 

7C (t)= va r. H 3 BbipameHna ( 7 )  noaynHM b oÖmeM BHae “ 2 (K i )  =
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o6pa3yrom nx  c b o h c tb  rH.npoTpaHC<f>opM aTopa Ha B T op o ft 4 )a3e 
pa3roHa TeM n H apacTaH H H  c k o p o c th  3 b to m o 6 h ä h  v R yB ejM H H BaeT - 
ca no 3aK 0H y CTeneHHOro p n a a .  3 t o  ü p h b o ä h t  k  yM eH bu ieH m o 
BpeMefin p a 3 ro H a  ä o  coim h ä o  3 a Ä a H H oro  3HaneHHH v a- 

ü o c Ä e Ä H e e  noÄOJKeHne npeACTaBÄeH O  rp a ^ n n e c K H  x a p a K T e p n c -  
t i ik o h  Ha pnc. 2, n o jiyn eH H o ft ä ä h  j ie n c o B o ro  3 b to m o 6 h ä h  c  Ä ß y x -  
CTyneHHaTOH TpaHCMHCCHeft H FHÄP0TpaHC(J)0pM aTOpaM H C pa3HBIMH 
npeo6pa3yK>m,HMH c b o h c tb 3 m h  b ÄH ana30H e H3MeHeHHH nepeAaTO H - 
HblX OTHOHieHHH A/ =  XM— i\, COOTBeTCTByiOmHX B T op o ft (J)a3e pa3- 
roHa. B 3 to m  C Ä ynae b 6e3pa3M epH O M  BHAe noKa3aH O , KaK  c y ß e -  
jiHneHHeM 3naneHHH K\ (oTHOCHTeÄbHo /Ci =  1,9) yMenbmaeTCH

BpeMH pa3roHa äo nepexoÄa rHApoTpaHCcjjopMaiopa Ha pe*HM 
rHApoMytpTbi ( 3 a eAHHHuy npHHHTO BpeMH pa3roHa ä o  co im c th ä - 
poTpaHC^opMaTopoM, y  KOToporo K i — 1,9).
U 'J S  2  2 .
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Bbi6op K p M B b i x  npocjzunq C T O T o p a  n n a c T H H H O T b i x  h o c o c o b

KaHfl. TexH. Hayn A. n. Jlbl3Q, KBHfl. TexH. Hayn IO. E. TPABKMH, JI. f. KHM3EBA
3aBofl-BTy3 npn Mockobckom  aBT03aB0fle h m . H. A . JlHxaneBa

D  A B T O M O B H J Ib H O K  npoMbimjieHHOCTH njiacTHHHaTbie Haco- 
cbi mnpoKO npHMeHHiOTca b rnÄpocncTeM ax rHÄpoycHAHTe- 

aefl h a p y n ix  ycTpoftcTBax aBTOMo6HÄeft, a TaKJKe b rHApocncTe- 
Max M eiaÄHOoßpaßaTbiBaioLuero o6opyÄOBaHHH. O hh npocTU  b H3- 
roTOBJieHHH h  3KcnjiyaTauHH, ho  h m c io t  cpaBHHTejibHO HeöoHbuiyio 
ÄOÄroBeHHOCTb. O a h h m  H3 c jia6b ix  MedT naacTHH'iaTbix iiacocoB  h b - 
ÄHeTCH CTaTOp, H3H0C npOtjlHAH KOTOpOTO ÖbICTpO BMBOÄHT HaCOC 
H3 cTpoH. MHTeHCHBHOCTb H3rioca cTaTopa b 3HaHHTeÄbHoft Mepe 
onpeÄejiaeTCH reoM eTpneft e ro  npoijiHAH.

f lp o (} )H Ä b  c T a r o p a  n n a c T H H ia T o ro  H a co ca  Ä ß o ftH o ro  ä g ö c t b h h  
ÄOÄJKeH oöecneH H B aTb  n o c r y n a T e A b H o e  ABHJKeraie nnacTH H  b  n a - 
3aX pOTOpa B 30HaX HarHeTaHHH, BCaCblBaHHH. OcHOBHbIM yCJIOBH- 
eM H opM aA b iioH  p a 6 o T b i nAacTH H H aTbix H a cocoB  HBÄHeTCH nocTO- 
HHHbift KOHTaKT M eJKAy nÄacTHHaM H h  npo(j)H Ä eM  C T aT opa . O h  ä o - 
CTHraeTCH nÄaBHbiM  conpaJK eH H eM  oKpyjK H O CTeft h  k p h b h x  n p oc jw - 
ä h , a TaKJKe rH ÄpaBÄH necKH M  ÄaBÄeHHeM  n o Ä n o p a , ÄeftcTByiom .HM  
Ha nÄacTH H bi cH H 3y h  npHJKHMaroniHM h x  k  npotjjH A io .

B HaCTOHUiee BpeMH KpHBbie npOljlHAH paCCHHTblBaiOTCH H3 yCÄO- 
bhh 6 e 3 y Ä a p H o ro  h ä h  c  m h fkh m  y A a p o M  conpHJKeHHH h ä h c th h  h 
npo(j)HÄH  C T aT op a 1. F lp n  t b k h x  npo<j)HAHx n ep eM em eH ite  nAacT H ii 
npOHCXOÄHT C nepHOÄHHeCKHM H3MeHeHHeM BeAHHHHbl yCKOpeHHH, 
c o o 6 u ia e M o ro  npo<j)HÄeM  nnacTH H aM  (p n c . l , a ,  6 ) .  K p H B an  n p o - 
(Jihäh M o iK eT  Ä e r e o  onpeÄC AH Tbcn  MeTOÄOM rp a (})H H ecK oro  H ffr e r -  
pnpoBaHHH. R n h k p h b o h  npo(j)H AH  c m htkhm  y Ä a p o M  BeÄHHHHa 
VCKopeHHH, n e p e Ä a ß a e M o ro  nÄacTH H aM , a = 2 1 8  m/c2 y  H acocoB  c 
HHCÄOM OÖOpOTOB pOTOpa 171 =  940 B M H H yTy. Y c K op eH H e  nAHCTHH, 
c o o ö m a e M o e  k p h b o h  c  6e3 yÄ apH b iM  npoijjH AeM , B Ä B oe O oÄ b iiie : 
a = 4 2 8 , 4  m/c2. E c ä h  b n ep B o ft n a c r a  KpHBan n e p e A a e T  ycK op eH H e, 
CTpeM HUieecH npHJKaTb n AacT H H y k  npoc jm A io  C T aT op a , t o  b o  b t o -  
po ft —  ycK op eH H e, C T peM n u ieecn  ee O TopaaTh .

B n p o p e c c e  p a ö o T b i Ha Ä O n aT K y  A e ficT B y io T  TaKJKe n op M aÄ b H oe 
ycK op eH H e, n p n iK H M a iom ee  n A acT H H y k  C T aT op y , a T a K * e  K o p n o - 
ä h c o b o  y c x o p e H H e , npEJKHMarom.ee e e  b  n a 3 a x  h npenH TCTB yrom ee 
A ro öo M y  nepeM em eH H ro.

H opM aÄbnoe ycKopeHHe onpeAGAaeTCH no cjropMyÄe

/  r p d h
I R - . J  ^

TAe to —  yrÄ O B an  C K opocTb  Ä onaTO K  n p n  /n =  c o n s t  b  1/c ;
R  —  p a Ä H y e  KpiIBH3HbI B cm ; 
h —  o c e ß o e  n ep eM em eH n e  nnacTH H  b cm;

<Pi, <P2 —  y rÄ b i n oB O p oT a  p o T o p a  Ha paO oneM  yq a cT K e .
H a  cpeAH eM  yn a cT K e  k p h b o h  y  H a cocoB  c npoH 3BO ÄH TeÄbH ocTbio 

35 ä /m h h

a a =  3 0 5  m / c2 .

KopHOÄHCOBO ycK op eH H e  onpeAeAn eT C H  T a x : 

aK =  2«> u ,

rA e  v —  C K opocTb  n epeM em eH H H  HAacTHHbi b  m /c .
n p n  HHCAe oß op oT O B  p o T o p a  940 b  M H H yTy BeÄHHHHa k o p h o ä h - 

c o ß a  ycK opeH H H  paBH a 197 m /c2. O  yn e ra M  noÄyjK H AK O C TH oro  T p e - 
h h h  nÄacTH H  b  n a 3 a x  p o T o p a  npHHHMaeM K03<j)<})HHHeHT TpeHHH 

/ = 0 , 1 .

0 6 e  KpHBbie npocJjHÄH HMeroT o ö u ih h  HeApCTaTOK: H3MeHeiiHe 
cooÖ m aeM oro nÄacTHHaM ycKopeHHH n ä  paöoneM  ynacTKe k p h b o h . 
B 3t o t  MOMeHT pe3yÄbTHpyromee ycKopeHHe, AeöcTByrom ee Ha 
nÄacTHHy, onpeAeÄHTCH H3 cooTHomeHHH

2 « p  =  — a +  aa +  sign aKf .

TaK, y  k p h b o h  npocjjHÄH c 6e3yAapHbiM conpHJKeHneM b cpeAHeft 
TOHKe Ha nÄacTHHy ÄeöcTByeT npHJKHMaromee ycKopeHHe E v —  
=284 m/c2, a nepe3 noÄynepHOA yJKe OTJKHMaromee ycKopeHHe 
E p = — 104 m/c2.

y  KpHBoft npo<})HÄH c MHrKHM y A a p o M  H3M eHeHne 3H aKa y c K o p e -  
HHH npOHCXOÄHT B CpeAH eft HaCTH KpHBOH. B 3TOII TOHKe KPHBOH 
p e3 yÄ b T H p y ro u iaa  ycK opeH H H  2 a p = — 2 a + a H+ s i g n  aHf, a Ha 
n ÄacT H H y Ä e ö c T B y e T  OTpbiBarom .ee y cK op eH H e  £ p = — 111,6 m /c2.

npn yBeÄHneHHH HHCÄa oöopoTOB OTpbiBaromee ycnopeHHe He- 
CKOÄbKO HHJKe 3a cneT yBeÄHneHHH HopMaabHoro ycKopeHHH. JXjih

C7

a )

6)

i 3aHHeHKO H. 3., MbiiuneHCKHÜ JI. M. JIonacTHbie Hacocbi h tha -
poMOTopti. M., «MamHHOCTpoeHHe», 1967. P h c . 1Вологодская областная универсальная  научная библиотека 
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ycTpaHeHHH OTpbm aioinero ycKopeHHH Tp eöyeTca  nocToaH iioe aaB- 
jieHHe noariopa . O aH aK o aHaaH3 TonorpaMM bi H3Hoca npo<j>Haa c ia -  
Topa iioKa3bm aeT, hto Ha cpeaHHX yaacTK ax KpiiBoii HaÖaroaaeTca 
naHMeubmHH h3hoc npoij)HJiH, a 3aTeM noBbimeHHe H3Hoca n oa  
aeftcTBHeM a aB aem ia  n oa n op a  (pn c. 2 ).

n PH H3Hoce conpnJKeHHHx aeTaaefl yßeaHHHBaeTCH apeHajKHaa 
VTeaKa, h to  npHBoaHT k HapymeHHio KOHTaKTa M e *a y  naacTHHOÖ 
h CTaTopoM b MOMeHT H3MeHeHHH 3HaKa ycKopeHHH Ha paÖoaeM 
ynacTKe kphboö npoijman.

flau  coxpaHeHHH nocTosiHHoro KOHTaKTa naacTHH Hacoca c npo- 
(jwaeM cTaTopa npeaaaraeTCH paöoane yaacTKH /, I I  BunoaiiHTb 
TaKHM o6pa30M, HTOÖbl OHH COOÖlUaJIH naaCTHHäM. nOCTOHHHOe

ycKopeHHe, t. e. y =  0, npnaeM HanpaBaeHiie ycKopeHHH 33bhcht ot 
Ha3HaqeHHH paöoaeö KaMepu: aan BcacbiBaiomeft I  nepeaaBaeMoe 
ycKopenne coßnaaaeT c flBHJKeiiHeM naacTHiiu, aaa HarHeTaio- 
men I I  —  npoTHBonoaoxcHO HanpaBaeHHio aßHHceHHa naacraH.

n p n  pacaeTe kphbux npoij)Haa MeToaoM rpatJniaecKoro iiHTerpn- 
poßaHHa Ha p a öoa n x  yaacTK ax / h I I  Ha naacTHHbi aeöcTB yeT  pe- 
3yabTnpy iom ee ycKopeHHe, npniKHM aiom ee ee k npoijiHaio CTaTopa, 
paBHoe 78,8 m/c2 (pn c. 1, o ) .

PacaeT npotfinaa CTarqpa c y = 0  h naaBHbiM conpsiwenneM 
c ayraMH OKpy*HOCTeß Me>Kay 30«aMH paöoanx KaMep Haao bh- 
noaHHTb c noMombio CTeneHHoro noaBHOMa:

P  =  A 0 +  ^jr +  Cjfl +  D j , ,+ . . . +  N j i  ■

B 3tom cayaae Heo6xoaHM öoabiuoö oöbeM päöoT no BbiancaenHiO 
K034)4)mtHeHT0B h pacaeTy BapnaHTOB c npHMeHeHHeM BbiaHcan- 
TeabHbix MauiHH. HHJKenep IÜTe^aH Koxoa aaa oöaeraeHna Taxoö 
3aaaan npn pacaeTe kphbux CHHTe3HpoBaa npoifniab H3 paaanaHux 
KycoaKOB napaöoau , yceaeHHux CHHyca h KOCHHyca c onpeaeaea- 
humh HaaaabHUMH ycaoBHaMH. f la a  sthx  BbiancaeHHÖ Hcnoab3oBa- 
aach 3 B M  «M hhck-22»

U toöm  ynpocTHTb pacaeTbi k ph b u x  npo4)Haa naacTHHaaTbix Ha­
cocoB, Ha 3aBoae-BTy3e npH M ockobckom aBT03aBoae hm .
H. A. JlnxaaeBa Hcnoab30BaaH CHHTe3 kphboh H3 napa6oau h npa- 
moh aHHHH, KOTopaa MaKCHMaabHO npnöaHjkaaacb K 3aaaiiH0Ö 
(p H c .l,a ).

PacaeT npo^naa eraTopa 3aKaioaaeTca b tom, htoöu noaoöpaTb 
naaBHyio KpHByio, KacaTeabHyio b ToaKax A  h 0 , h hto6h

B KaaecTBe k p h b o ö  BuönpaeM  n a p a ö o a y  c  BepiHHHoA b ToaKe 0 .  
Tor.ua KOopÄHHaTU to h k h  A  b  CHCTeMe X Y  onpeaeaaiO Tca no Teo- 
peMe KOCHHycoB H3 rpeyroabH H Ka ABC:

A C 2 =  ABA +  BC2 -  2A B  • B C  cos  (180° -  a2) . (1)

’ n p e o 6 p a 3 v e M  ypaB H eH H e (1 )  h p em a eM  e r o  k s k  K B aap aT H oe

rae ß i =  2ßCcosa2;
C ! = A C 2— B C 2.

KoopaHHaTbi t o h k h  A b CHCTeMe X Y  on p eaeaaT ca  no caeayiomHM 
(JiopMyaaM:

oc =  A ß  cos  - f  a2); y =  O B  — A B  s in  +  a3).

ypaßneHHe n a p a ö o a u  c BepuiHHOö b  Haaaae KOopaHHaT X Y  HMeeT 
BHÄ

y =  ax2. • (2)

YpaBHeHHe npaMOÖ aHHHH, n p oxoa a m eö  aepe3 TOHKy A, 3anHineT- 
ca TaK:

y =  — x  c tg  at +  C , (3)

ra e  C — OB.
CoBMecTHoe pemeHHe ypaBHeHHH napaöoau h npaMoö no3BD' 

aaeT HaÖTii KoopaHHaTbi npaMoö aHHHH, KacaTeabHoö k  napaöoae:

ax 2 +  bx — c =  0, (4)

rae 6 =  ctg ai, 
omyaa

— - k + V W h ^ -
JTaa pacaeTa k p h b o h  cocTaBaaiOTca aß e nporpaMMbi. H epB aa 

nporpaM M a npeaHa3HaaeHa a a a  onpeaeaeH H a n oaapH u x K oopan- 
HaT k p h b o h  CTaTopa b CHCTeMe XY.  O Ha no3B oaaeT onpeaeaHTb 
aenapTOBu KoopaHHaTbi ( x , y )  k p h b o h  npo<j>Haa, KOTOpbie a a a  
SoabUiOH ToaH oc™  rfepecaHTbiBaioTca aepe3 15'. TIo BTopoft npo- 
BepaeTca npaBHabHOCTb n oa ß op a  k p h b o ö  npocjinaa no HaaaabHbiM

VCaOBHHM, OCHOBHbIM H3 KOTOpUX H BaaeTCa y =0 . Jtaa  3T0T0 
onpeaeaa iO TC H  p a a n y c u  k p h b o h  c T a r o p a  KaK  p a c c T o a n n a  M e w a y  
a ß y M a  ToaKaM H  R x  h  u e iiT p oM  C :

R  =  x 2 +  V ( y - O B f .

r ip o B e p K a  no npoi!3BOAHbiM ocymecTBJiHeTCH no cjieÄyiomHM c])op- 
MyjraM:

^  =  Pu+1 -  Pit ; r _  P k + i - P f t , R,l+ i - R k  =0

a/;+l alt ak + l ~  “ft ai ! + l ~ ali
PIpHMeHeHHe aßyx nporpaMM aaa pacaeTa k p h b o h  npo^niaa 

no3Boaaer KoppeKTHpoBaTb ee b npouecce onpeaeaeHHa Koopan- 
naT.

P a ca eT  k p h b o ö  m o jk h o  BbinoaHaTb Ha HacToabHbix 3BM  riina  
«OaH BeTTH ». BbiancaeHHa KoopaHHaT u eaecoo6pa3H o ocym ecT- 
BaaTb c OKpyraeHHeM a o  TpeTbero 3HaKa, T o ra a  HaHÖoabmaa no-

rpeuiHOCTb no y  cocTaBHT He öoaee A ’y  =  0,0003.

y f lK  629.113.014.5

T p a B M o 6 e 3 o n a c H o e  p y n e ß o e  y n p a ß n e H n e  

aBTOMc6nnq TA3-24 « B o n r a »

D  COOTBETCTBHH c coBpeMeiiHUMH TpeöoBannaMH no öe3- 
onacHOCTH, H3aoiKeHHbiMH b OTpacaeBOM cTaHflapTe OCX 

37.001.002— 70 h npeaiHBaaeMbiMH k  KOHCTpyKiniaM pyaeBbix 
ynpaBaeHiiö aBTOMOÖHaeß, pyaeBaa KoaoHKa aBTOMOÖHaa YA3-2A 
ocHauieHa cnennaabHOH SHepronoraomaiomeö MyipTOÖ (pnc. 1). 
3 ia  MyipTa cnocoÖHa noa aeöcTBHeM yaapHOö Harpy3KH b momcht

A . M . C O PO K M H , r. 0 .  r y C b K O B A

rO p b K O B C K H H  a B T 033B0A

Hae3aa aBTOMoönaa Ha npenaTCTBHe k  aeM n^npoBaHHio y a a p a , 
BocnpHHHMaeMoro rp ya b io  BoanTeaa 0 pyaeB oe Koaeco. Cnaa y a a ­
pa, pa3pym aiou iaa  saacTHaHuö aaeMeHT MytpTbi, ne npeBuuiaeT 
Harpy3Ky, KOTopyio cnocoöeH  B uaepaiaTb  opraHH3M aeaoßeKa öe3 
noayaeHHH T a * e a u x  TpaBM. /lonycTHMOö Harpy3KOÖ, KpaTKOBpe- 
MeHHO aeöcTB y ioa ieö  Ha BoanTeaa b MOMeHT aßapHH, npHHaTO c h h -  
T3Tb 1135 KT.
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P h c . I

Be3onacHaH MycjjTa (pnc. 2) coc toh t H3 Äßyx 4>aaHii,eB 1, 3a- 
Kpenaeimbix Ha hhjkhch 2 h BepxHeft 3 nacra pyaeBoro Bajia c no­
Mombio HiÄHueBoro h pe3b6oBoro coeAHHciiHH. TaHKii 4 (fuiamieB 
3aTHrHBaiOTCH MOMCHTOM 7 KTC-M H 3aKepHHB3IOTCH B AByX MeCTaX.

raomaeTCH npH b38hmhom nepeMemeHHH (JiaaHHeB 1 MytJiTbi no 
CKOcaM, Ae(|)opMauHH n p eao x p aH H T eab H b ix  naacraH 5 h H3rn6a 
BepxH eft nacTH 3 p y a e B o r o  Baaa. r i p n  stom pyaeBoe KOAeco c n o -  
coÖho BbiflepmHBaTb ynapHyio Harpy3Ky c Äe<j>opMaiweft oöoaa h 
cnHH 6e3 o c T p o r o  CKOaa n a a c T M a c c b i.

KOHCTpyKHHH 6e3onacH oro p y a a  oöecnenHBaeT ynpaßaeHHe aB- 
TOMOÖHHeM npn ÖyKCHpoBKe n ocae  aBapnH ä o  ÖAHJKaftmeft peMOHT- 
HOft CT3HHHH HAH TapaJKa. JI  AH 3TOTO ^AaHHbl BepxHeft H HHJK- 
Heft nacTH p yA eß o ro  BaAa Hym no jkcctko coeÄHHHTb öoathmh.

n o c a e  CTOAKHOBeHHH aBTOMOÖHAH C npenHTCTBHeM, IlpH KOTOpOM 
npoH3omeA pa3puB hah 3aMeTHOe aetjiopMHpoBaHHe saacTHHHoro 
SAeMeHTa 6 Mytj)Tbi, pyA eßoe ynpaBAeHHe, Tan >Ke KaK h a p y rn e  
y3Abi aBTOMOÖHAH, noTepHBUiHe paöoT ocn ocoön ocTb  b pe3yAbTaTe 
aBapHH, HeOÖXOÄHMO AHÖO 3aMeHHTb, AHÖO OTpeMOHTHpOBaTb C 
oÖH3aTeAbiioft 3aMenoft saacTHHHoro 3AeMeiiTa.

TexHHnecKoe oöcayjKHBaiiHe TpaBMOöe30nacnoro pyaeBoro 
ynpaßaeHHH b SKcnayaTaHHH TaKoe JKe, hto h y  oöbiHHoro pyan, 
naioc nepHOÄHHecKHft KOHTpoab 3a KpenaenneM My<})Tbi h TexHHHe- 
ckhm cocTOHHHeM saacTHHHoro saeMeiiTa, y  KOToporo ne aonycKa- 
iotch naÄpbiBM, paccaoeHHe TKaHeBux npocaoeK h apyrne ae<}>eK- 
Tbi, cHHJKaiomHe npoHHOCTHbie KanecTBa aeTaaH.

M e*Ä y  'cjmaHuaMH ycTaHaBanßaioTCH Äße npeÄOxpaHHTeabHbie 
naacTHHbi 5 h saacTHHHan aeiaab 6 H3 npope3HHeHHoft tk 3 h h . 
3aacTHHHaH ÄeTaab npHKpenaneTCH k KaJKaoMy H3 (jiaaimeB ÄßyMH 
rnnnabKaMH 7 nepe3 ycnaHTeab MytjjTbi 8. Ha rnnnabKax co CTopo- 
Hbi npeaoxpaHHTeabHbix naacTHH c ueabio npeaoTBpameHHH B03- 
m o jk h o to  CTyna MeTaaaa o MeTaaa ycTaHOBaeHbi c aerKoft Hanpec- 
coBKOft naacTMaccoBbie BTyaKH 9. KpenaeHHe rnnHaeK 7 Ha (jiaan- 
uax ocyiHecTBaneTCH raftnaMH 10 h cneimaabHHMH cTonopHbiMH 
naacTHHaMH 11, npeaoTBpamaioiHHMH ocaaöaeHHe s th x  raeK, mo- 
MeHT 33THJKKH KOTOpblX paBeH 1,4— 1,7 KTC-M.

Haannne saacTHnnoro saeMemra b  TpaBMo6e3onacnoM pyae He 
CHHJKaeT o c h o b h h x  KanecTB ynpaßaHeMOCTH aBTOMOÖHan.

n PH Hae3Äe aBTOMOÖHan Ha npenHTCTBHe BOAHTeab n oa  aefi- 
CTBHeM HHepUHOHHblX CHÄ, nponOpUHOHaabHMX CKOpOCTH ÄBHJKe- 
HHH aBTOMOÖHÄH B MOMeHT CTOHKHOBeHHH, TpyÄblO HaTblKaeTCH Ha 
pyaeßoe K oaeco  h  B03aeftcTByeT Ha p ya eß y io  KoaoHKy, KOTopan 
öaaroaapH  h m c io u ih m c h  M e * a y  xoMyTOM 12 ,h  Tp yöo ii k o ä o h k h  13 
pe3HHOBbiM npoKaaaKaM  14 h  15 m o j k c t  BMecTe c pyaeBbiM BaaoM 
iiepeMemaTbCH n oa  aeftcTBHeM narpy3KH, a e^ o p M iip ya  h ä h  pa3py- 
iuan saacTHHHUft aaeMeHT MyijiTU. Pa3pym enH e saacTHHHoro sac- 
MeiiTa n o ra om aeT  MaKCHMyM sHeprun ya a p a , t . e. o k o ä o  9 0 %  ä o - 
nycTHMoft Harpy3KH.

B caynae pa3pymenHH öe3onacnoft My$Tbi nacTb sneprHH yaapa, 
npHMepHO ao 5%. noraomaeTCH npn nepeMemeHHH k o ä o h k h  13 
bhh3 OTHOCHTeabHO xoMyTa 12 h  o k o ä o  3% yaapnoft sneprHH no-

P h c . 2

PyaeBoft MexaHH3M c snepronoraomaiomefi MycJiToft ycTaHaBan- 
BaeTCH Ha B c e  aBTOMOÖHÄH TA3-24 «B oara » c (jjeBpaan 1973 r., 
naHHHan c rnaccH Mb 141067.

B cbh3h co CHHTHeM c npoH3B0acTBa oöhhhoto pyaeBoro ynpaB- 
aeHHH Ha aBTOMOÖHan TA3-24, BunymeHHbie ao (jjeBpaan 1973 r., 
MOJKeT öbiTb ycTaHOBaeH TpaBMo6e3onacHbift pyab.

ZIäh 3toto HeoöxoaHMo: mHTOK nepeAHeft Hacra aBTOMOÖHÄH b 
30He OTBepcTHH noa KoaoHKy 13 noaÖHTb BHyTpb caaoHa Ha 5—  
6 mm TaK, HTOÖbi oöecneHHTb CBOÖOAHoe BpameHHe My<|)Tbr, ycTa­
HOBHTb ynaoTHHTeab 16 koäohkh b 30He OTBepcTHH mHTKa; 3aKpe- 
nHTb pyaeßyio KoaoHKy 13 Ha naHean npnöopoB npn noMomn xo­
MyTa 12 c npoäoJKeHHHMH pe3HH0BbiMH npoKaaaKaMH 14 h 15 h 
Äßyx ÖOÄTOB.
. flpoBeaeHHbie 3aßoaoM  HcnbiTaHHH Ha CToaKHOBeHHe aBTOMOÖH- 

äh EA3-24 c öapbepoM h Ha coyaapeH H e Öe3onacHoro p ya eB oro  
ynpaßaeHHH c M oaeabio TyaoBHm a BoaHTean no OCT 
37.001.002— 70 b ycaoBHHx A ßTon oaH ro iia  H AM H  noKa3aaH, hto 
nepeM emeHne pyaeßo ft koäohkh BHyTpb caaoH a napaaaeabHO och 
aBTOMOÖHÄH cocTaBaneT 9,8 cm npoTHB yKa3aHHbix b craH aapTe
12,7 cm, a pa3pymeHHe saacTHHHoro saeMeHTa Öe3onacHOro p y a a  
npoHcxoAHT npn 1000 ktc, h to  BnoaHe cooTBeTCTByeT TpeöoBaHH- 
HM Öe30naCH0CTH, npeA'bHBÄHeMblM K COBpeMeHHbIM aBTOMOÖH- 
ÄHM.

Ms
I. CopOKHH A. M.

JIMTEPATyPA
- «ÄBTOMoÖHabHbift TpaH cnopT»,

2. «OTKpblTIIH, H30ÖpeTCHHH, npOMbimaeilHbie OÖpa3HbI H 
Bapiiue 3naKH», 1972, Mb 23 (AßTopcKoe cBimeTeabc 
<\b 346166).
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O n p e n e n e H M e  p a A ^ y c o B  K c m e H M s i  K o n e c a

C  n H e B M O T H H e C K O M  LJJMHOM

fl-p  TexH. HayK P. B. BHPAEOB
M O C K O B C K H H  a B T O M e X a H H H e C K H H  H H C TH TyT

n O T E P IO  c k o p o c th  npn KaneHHH K oaeca  c nHeBMaTHnecKoii ihh - 
H oii npHHHTo yoHTbiBaTb nocpencTBOM BBeneHHa b pacneTbi 

nepeM eHHoro p a a n yca  KaneHHH. H eöß xoa n M o  3HaTb 33BHCHMOCTb 
p a a n yca  KaneHHH o t  aeftcTByiom eH Ha K oaeco  nponojib iio ft cn au , 
t .  e. (JiyHKiiHio r K= r K ( P x ) ,  HanpHMep npn oueHKe conpoTHBJieHHa 
KaneHHK), HHTeHCHBHOCTH H3HOCa IHHH. ÄJIH KOJieca C nHeBM3TH“ 
HecKOH ih h h o h  3aBHCHMOCTb r K =  r K ( P x ) ,  yHHTblBaiOUiaH CneilH(J)H- 
Ky ee  B3aHMoaeftcTBHH c a op o ro ft  h  xapaKTep pacnpeaeaeHHH Hop- 
MajIbHblX ÄaBJieHHH B KOHTaKTe, H3BeCTHa JIHIHb B HeKOTOpOH ee 
qacTH, n ie  OHa 6jiH3Ka k  jik h c h h o h . He‘aHHeftHaH nacTb s t o ü  3a- 
b h c h m o c th  ä o  H acToam ero  BpeMeHH He HMeeT ana.fiHTHHecKoro 
onncaHHH.

B p a ß o T a x  [1 h  2 ] ß b iaa  on n ca H a  (J)H3HHecKaH cyuiHOCTb HBae- 
h h h , npoHCXOÄHUiHX b  30He KOHTaKTa y n p y r a x  T e ji np:-i KaneHHH, 
h n p ea a oH ce n  m c t o ä  on p eaeaeH H H  Koscjn jm nHeHTa TaH reH im aab H oft 
JKeCTKOCTH X, B npiIÖJIHHleHHOM ----  ÄHIieHHOM ypaB H eiiH H

qt =  lu  (1)

33BHCHMOCTH yaeHbHblX KaCaTejIbHblX CHH qt  OT TaHreHimaÄbHHX 
CMemeHHH u  ToneK noßepxHOCTH Teaä  KaneHHH b 3 0 h c  KOHTaKTa. 
KoscjxjmnHeHT ^  K a iK Ä oro H3 HHÄHHÄpHHecKHX Ten KaneHHH onpe- 
aenHnn npHMeHHTejibHO k  ycaoBHHM HarpymeHHH. C  Hcnonb30Ba- 
HHeM 3THX K034>4>HIlHeHT0B B paÖOTaX [1 H 2 ] ßblBH nonyneHbi 
33BHCHMOCTH ÄÄH OnpeaeaeHHH OTHOCHTeJIbHOH nOTepn CKOPOCTH 
BeÄOMoro 3BeHa tjjpHKHHOHHOft napbi b (jiyHKiiHH pa3BHBaeMoft b 
KOHTaKTe KacaTeabHOH cn au . O h h  OKa3ajincb 6äh 3kh m h  k  aHano- 
THHHblM 33BHCHMOCTHM, HaftaeHHbIM MeTOÄHMH TeOpHH ynpyTOCTH 
[3 ] ,  3 t o  nocjiyiKHJio ocHOBaHHeM a an  pacnpoerpaHeHHH. npeano- 
JKeHHoro MeTOÄa h Ha KOJieco c nHeBMaTHiecKOH ih h h oh  [4 ] c 
Hejibio noayqeHHH pacneTHoft (jiopM yjibi a an  onpeaeaeHHH paan y- 
c o b  KaneHHH b (P vh k h h h  KacaTcabHoft cn au , aeftcTByiomeH b KOH­
TaKTe K oaeca  c jk c c tk h m  ocHOBaHHeM, KOTopan paBHa npoaonb- 
h oh  cune P x .

OaHaKO no nonyneHHoft b paöoT e [4 ] (jiopM yae m o jk h o  paccnn- 
TaTb paanycb i KaneHHH ÄHiHb npn KacaTenbHbix cnnax, He npeßbi- 
uiaiouiHx 50— 55%  MaKCHManbiioft cn.nbi cuenneiiHH, h to  c y » a e T  
B03M0JKH0CTH ee  HCn0ab30BaHHH. K p oM e TOTO, npH BblBOae (jiop- 
Myabi ßbiHH BBeaeHbi HeKOTOpbie ynpouieHHH, KOTopux m o ik h o  H3- 
ß en oTb . .FIosTOMy npeacTaBnaeT HHTepec nonyHem ie ßonee t o h -  
HblX pacneTHbix 3aBHCHMOCTeft H 3aBHCHMOCTeft, nO3B0ÄHI0IHHX on- 
peaeaHTb paanycb i KaneHHH npn n ioöbix KacaTenbHbix cnaax, H3- 
MeHHiomHXCH o t  HyjiH a o  BeaHHHHbi, npeaenbHoft no cnenaeHHio.

CoraacH O  paßoraM  [1 h 2 ] K03<|)<}>HHHeHT TaHreHimaabHoft * e c T -  
k o c th  nHaHHapnnecKoro Teaa, nepeK arbm aeM oro no Heae<})opMH- 
pyeM oii naocKOCTH,

l  =  k
q r R

a?
(2 )

ra e  q
d

l
noroHHaa HopMaabHaa cnaa, npnam M aiom aH

nnaHHap k naocKOCTH ( G  —  HopMaabHaa Harpy3Ka 
Ha UHaHHap; l  —  annna noaocKH KOHTaKTa) ; 

a —  noayuiHpHHa noaocKH KOHTaKTa npn aaHHoft Hop- 
Maabiioft narpy3Ke;

—  ÄHHaMHnecKHH p a a n yc ; 

k —  6e3pa3MepHbIH K034)4>imHeHT, 3aBHCHHlHH OT 3aKO- 
Ha pacnpeaeaeHHH HopMaabHbix aaBaeHHH no ih h - 
pHHe noaocKH KOHTaKTa; npn napaßoannecKOM 3a- 

■KOHe pacnpeaeaeHHH HopMaabHbix a?-BaeHHii 
fe = l ,5 ,  npn saannTHnecKOM £ = 1 ,0 8 - 

KaK  H3BecTiio, KapTHHa pacnpeaeaeHHH HopMaabHbix aaBaeHini 
B KOHTaKTe UIHHbl HH3KOTO ÄaBaeHHH C JKeCTKHM OCHOBaHHCM 
HMeeT b h ä , 6aH3KHÜ k  TpaneueHaaabHOMy. B  s t o m  cayn ae [4 ]

2 [ 1 +  c2 (2c —  3)]

(1 +  c3)  (1 —  2c2 +  c*) ’

rae c =  —  —  OTHomeHHe ocHOBaHHH paBHoßeapeHHofl Tpane- 
a

H h h  a a B a e H H H ,  c o o T B e T C T B y i o i i iH X  C T a r a n e c K O M y  

n p H H c a T H K ) K o a e c a  k  o c H O B a H H io  ( p n c .  l , a ) .

| 4? K aK  h  b  paßoTe [4 ] ,  n p n  onpeaeaeHHH paanycoB  KaneHHH k o -
*  ”  a e c a  c  nHeBMaTHnecKOft ih h h o ö  Ö yaeM  paccMaTpHBaTb KaneHHe He-

K O T o p o r o  n p H B e a e H H o r o  n n a H H a p H n e c K o r o  K o a e c a  c r a a a K O H  no- 
B e p x H O C T b io ,  n p e T e p n e B a i o m e r o  n a o c K y i o  a e i j i o p M a i i H i o .  I l p H  s t o m  

n o a y u m p H H a  n o a o c K H  K O H T a K T a  n p H B e a e H H o r o  K o a e c a  a '= S/2 l  
( S  —  n a o u i a a b  K O H T a K T a ,  l  —  a a H H a  n a o m a a K H  K O H T a K T a  aeft- 
c T B H T e a b H o r o  K o a e c a  b  e r o  o c e B O M  c e n e H H H ,  r i e p n e n a H K y a H p H O W  

n a o c K O C T H  o c H O B a H H H , n p H H H M a e M a n  3 a  a a H H y  n o a o c K H  K O H T a K T a  

n p H B e a e H H o r o  K o a e c a ) .

I l o c K o a b K y  naomaaKa KOHTaKTa i h h h h  c ocHOBaHHeM 6aH3Ka 
no (j)opMe k  saannTHnecKOH h S ^ n l L ß ,  to

(4)

ra e  L  —  innpHHa naom aaKH KOHTaKTa b ■SKBaTopnaabHOM cene- 
hhh aeftcTBHTeabHoro K oaeca  (a a a  K oaeca  c nHeBMaTH- 
neCKOH IHHHOH ---- aaHHa KOHTaKTa).

Beaim HHy c OTHomeHHH ochob3hhh TpaneuHH HopMaabHUx aaB­
aeHHH a a a  npHBeaeHHoro K oaeca  onpeaeaaeM  no TOMy npoaoab- 
HOMy ceneHHio aeftcTBHTeabHoro Koaeca , b ko top om  noaymnpHHa 
naom aaKH KOHTaKTa- coBnaaaeT c a'. B paßoTe [3] 6 u a o  npHHHTO 
c=0,6. B o a ee  TmaTeabHbift aHaaH3 SKCnepHMeHTaabHux sniOD 
yaeabHbix aaBaeHHH b KOHTaKTe pa a a  ihhh [5 ] noKa3aa, h to  npn- 
HHToe cpeaH ee 3HaneHHe c 6 h h o  3aHH>KeHHbiM h h to  caeayeT  hc- 
xoaHTb H3 c=0,8. O n p ea ea n a  no (JiopMyae (3 )  c o o tb c tc  TByioiiiHH 
STOMy 3HaieHHIO C K034>(j)HnHeHT, OKa3bIB3IOmHHCH paBHbIM 
k ~ \ ,  a a a  npHBeaeHHoro K oaeca  noaynHM

^  ' (5 )X =
(a ')3

H 3  O n n c a H H H  4>H 3 H H eC K O H  C y m H O C T H  H B a e H H H  [ 1 ] ,  n p o n c x o a a -  

m n x  n p n  K a n e H H H  y n p y r n x  T e a ,  c a e a y e r ,  h t o  y c T a n o B H B m H H c a  

n p o u e c c  p e a . riH 3 a u H H  K a c a T e a b H O H  c n a b i  b  K O H T a K T e  a a a c T H H H O r o  

K o a e c a  c  H e a e i j i o p M H p y e M b iM  O c H O B a H H e M  a o a a c e H  c o n p o B o m a a T b -  

c a  T a H r e H u n a a b H b iM H  C M e m e H H H M H  n p e ö b iB a i o m H X  b  3 0 H e  K O H T a K ­

T a  s a e M e H T O B  n o ß e p x H O C T H  K o a e c a ,  T a K  K a K  6 e 3  s t h x  C M e m e H H Ö  

n e B 0 3 M 0 5 K H 0  B o c n p H H T H e  K a c a T e a b H O H  c n a b i .  M t o 6 m  b  K a K O H - a n ö o  

T o n n e  K O H T a K T a  n p o n c x o a n a  c p b iB  h  H a n H i i a a o c b  c K o a b i K e m i e ,  

n p n x o a a m H e  b  3 T y  T o n K y  s a e M e H T b i  n o ß e p x H O C T H  K o a e c a  a o a i K -  

h m  n p e a ß a p H T e a b H O  n p e T e p n e T b  T a H r e H u n a a b H o e  c M e m e H H e ,  c o -  

O T B e T C T B y io m e e  y a e a b H o f t  c n a e  T p e H H H  c K o a b H ie H H H .

H e o ö x o a H M b i M  y c a o B H e M  b o 3 h h k h o b 6 h h h  T a H r e H H H a a b H b ix  C M e ­

m e H H H , B C T y n a i o m H x  b  3 0 H y  K O H T a K T a  s a e M e H T O B  n O B e p X H O C T H  

K o a e c a ,  6 e 3  n e r o  H e B 0 3 M O > K H a  p e a a H 3 a u H H  K a c a T e a b H O i i  c n a b i ,  h b -  

a n e T C H  H e K O T o p a n  n o T e p n  c k o p o c t h .  r i p n a e M  n p n  B e a y m e M  k o -  

a e c e ,  B p a m a io m e M C H  c  3 a a a H H O f t  y r a o B o i t  C K o p o c T b i o  coBm> pea- 
a n 3 a i iH H  K a c a T e a b H O H  c n a u  n p H B O Ä H T  k  n o T e p e  c k o p o c t h  V e r o  

OCH, a  n p H  B e a O M O M 1, O C b  K O T O p O r O  Ä B H H ie T C H  C 3 a a a H H O H  C K O p O - 

C T b io  V b m ,  —  k  n o T e p e  y r a o B o f t  c k o p o c t h  K o a e c a  co.

n PH y C T a H O B H B H ie M C H  Ä B H J K eH H H  H y C T a H O B H B m e H C H  n O T e p e  

c k o p o c t h  o c h  B e a y m e r o  K o a e c a  n a n  y r a o B o f t  c k o p o c t h  B e a o M o r o  

K o a e c a ,  B C T y n a r o m n e  b  30H y K O H T a K T a  s a e M e H T b i  n o ß e p x H O C T H  K o ­

a e c a ,  H e  n p e T e p n e B  e m e  T a H r e H H H a a b H b ix  C M e m e H H H  h ,  c a e a o B a -  

T e a b H O ,  H e  ß y a y n n  n o a r o T O B a e H H b iM H  k  c K o a b iK e H H io  o T H o c H T e a b -  

h o  O c H O B a H H H , o c T a iO T C H  b  c u e n a e H H H  c  h h m  [n p H H H T H e  y n p o m e H -

* KaK npHHHTO b o ö m e it  TeopHH K an eH H a y n p y rn x  Tea, n o a  no- 
HHTHeM «BeaOM blfi» Ofi-beaHHaeM BeaOMblit H T0PM03H0Ö peJKHMbl.
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Horo 3aKOHa (1 ) BaeaeT 3a c o ö o ft ,  ksk ca e a c T B n e , npeHeöpeace- 
Hse TäHreHUHaabHbiMH cM emeHHHM H 3a n p ea ea a M H  30Hbi KOHTaK- 
ra, ra e  noBepxH O CTb K o a e c a  C B oß oaH a  o t  K a c a T e a b H u x  c n a , h 
npeiießpeaieHHe n pocK aab3b iB aH H eM  Ha B x o a e  b k o h t 3 k t ]  . r ip n  
HaaiiaHH n oTepH  c k o p o g t h  3 t o  o ö y c a o ü a H B a e T  B03HHKii0BenHe h 
nocTeneHnoe —  n o  M ep e  ya a a e iiH H  o t  B x o a a  b k o h t b k t  —  H ap a - 
CTaHHe Hx TaH reH U H aabH bix  cm clu ch u h  c  cooT B excT ß y iom H M  y ß e -  
aaaeHHeM B ocnpnH H M aeM oft s th m h  saeM eH T ax in  y a e a b H o ft  K a c a ­
TeabHoft cn ab i. B H eK O Topoft T o a x e  30Hbi KOHTaKTa n p o H c x o a n r  
cpuB, t .  e . 33KaHaHBaeTCH ya a cT O K  cnenaeH H H  I  h  HaannaeTCH 
yiacTOK CKOabHieHHH I I  (p n c .  1, 6) .

I lo c K o a b K y  n o T e p a  c k o p o c th  KaK  n p n  B e a y m eM , TaK  h n pn  Be- 
äomom K o a e c e  o n p e a e a a e T c a  p ea a H 3 y eM o ft b  KOHTaKTe x a c a T e a b -  
hoh cn aon , t o  ecTecTB eH H o, h t o  n p n  ou eH K e n o T e p n  c k o p o c th  b 
^yHKHHH 3TOH CHabl B K aaeCTBe ÖTnpaBHOrO COOTHOUleHHH CKOpO- 
CTeft c a e a y e T  npHHHMBTb OTH om eH H e c k o p o c th  o c h  k  y r a o B o ft  c k o ­
pocth K o a e c a , c o oT B eT C T B y iom ee  CBOÖoaHOMy e r o  KaaeH H io, npn 
KOTopoM p a B H o a e ftc T B y io m a a  K a c a T e a b H u x  c a a  b KOHTaKTe p a B ­
Ha Hyaio. Toraa OTHOCHTeabHaa n o T e p a  c k o p o c th  o c h  B e a y m e r o  
Koaeca a oa a c H a  o n p e a e a a T b c a  K aK  [2J

Po -  V r cK - r K

P o
(6)

rae V  — Vq — ;

rK h r K —  cooTBeTCTBeHHo paanyc KaaeHHa h paanyc cboCoäho- 

ro  KaaeHna Koaeca.
ConpoTH B aeH H e KaaeH H io , o ö y c a o B a e H H o e  rncTepe3HCOM , npn 

BeaymeM K o a e c e  n p eo a o a eß a e T C H  npH aom eH H U M  k  iie M y  a s n jK y -  
UHM MOMeHTOM H He npHBOÄHT K n O Tepe CKOpOCTH e r o  OCH, TaK 
ksk He T p e ß y e T  p eaaH 3 an n H  b  KOHTaKTe K a ca T ea b H o ft cnab i.

OTHOCHTeabHyiö noTepio yraoBoft ckopocth BeaoMoro Koaeca 
caeayeT onpeaeaHTb no (jiopMyae [2 ]

r K —  n
( 7 ) J

XUa peaabiioro BeaoMoro xoaeca w0 =
P B

■ npeacTaßaaeT  co-

6oft HeKOTOpyro ycaoBHyio yraoßyio CKopocTb, onpeaeaaeMyio b 
npeanoaoHieHHH, h to  OTcyTCTByeT He ToabKO BHemiiHH TopM03Hofl 
MOMeHT, h o  h MOMeHT conpoTHBaeHHH KaaeHHio, oöycaoßaeHiibiH 
rHCTepe3HcoM, nocKoabxy npeoaoaeHne nocaennero npn BenoMOM 
Koaece TaKace TpeöyeT npnaoaceHHa k  xoaecy npoaoabHoft h Ka- 
caTeabHOH caa h npHBoaHT k  nOTepe ero yraoBoft c k o p o c th .  rio- 
9T0My npn onpeaeaeHHH £BM HeoöxoanMo yraTUBaTb cyMMapHuft 
MOMeHT, BKaioaaiomHH b ceöa KaK TopM03Hoä MOMeiiT, TaK h o6ycaoBaeHHbiii rncTepe3HC0M.

n p n  npHHHTOM y n p o m a io m e M  n p en n o a om eH H H  0 6  OTcyTCTBHH 
TaH reH H H aabH U x CMemeHHH 3a n p ea ea a M H  3 0 h u  KOHTaKTa TaH reH - 
UHaabHbie CMemeHHH T o a e x  noBepxHOCTH n pH B eaeH H oro  x o a e c a  Ha 
yaacTK e cnenaeH H H , B u p a a ceH H u e  b ipyHKnHH OTHomeHHH c x o p o -  
cTeft tu h P, o n p e a e a m o T  aan B e a y m e r o  h  B e a o M o ro  K o a e c  n o  0 6 - 
m eM y yp aB H eH H io  [1  H 2 ]

«  =  - T  ~~~~Z---- —  —  ( 1 —  T t r ,  ] ( a ' - x ) .  (8)
3 r „ V

n o  3T0My ypaBHeHHio mojkho, npeanoaaran, h to  cßoöoÄHoe Ka- 
aeHHe nponcxoaHT 6e3 CKOabmeHHH b KOHTaKTe, onpeaeaHTb pa- 
anyc cßoöoaHoro KaaeHHH npnßeaeHHoro Koaeca H3 ycaoBHH pa- 
BeHCTBa Hyaio npoaoabHoft cnabi P x , t .  e. H3 paBeHCTBa 

a '  a '

J qt dx =  X J . «dx =  0,

( 9 )

K p o M e  t o t o ,  n p eo öp a 3 0 B U B a H  paBeHCTBO ( 8 )  c yaeTO M  (p o p M ya  
( 6 ) H (9 )  HaH ( 7 )  H ( 9 ) ,  M05KH0 BblBeCTH ypaBHeHHH H3MeHeHHH 
TaH reH un aabH b ix  CMemeHHH Ha ya a c T K e  cnenaeH H H  B e a y m e r o  h 
BeaoMoro K o a e c  cooTBeTC TBeH H o b (JjyHKnHH |Bni h £bm [2 ]:

 ^ (0- _ , ) + e r * - « ; .. (10)
1 1 -  Sbiu ( a f  +  3 r\

u —  5bm iß x) -f- (1 £bm)
( f i ' f x  —  x 3 

( a f  +  3 r l
(11 )

B T o p u e  c a a ra e M u e  sthx ypaBHeHHH o n p e a e a n iO T  T an reH U H aab- 
Hbie CMemeHHH, o ö y c a o B a e H H b ie  reoM eT p H eft n ep exa T b iB a eM b ix  T e a . 
Ohh HMeioTCH h n p n  cbo6oähom KaaeHHH, K o ra a  P x = 0 h ^Bm = 0 . 
Kan noKa3aH O  b p a ö o T e  [2 ],  n p eH eöp e iK eH H e sthmh CMemeHHHMH 
n e npH BoaH T k 3 iiaaH TeabH 0H  n o rp eu n io cT H  b p a c a e T a x  n oT ep b  
ckopocth, a  c a e a o B a T e a b iio , h p a a n y c o B  KaaeHHH b (jiyH K niiH  n p o -  
a o a b iio f t  cn ab i. i lo s T O M y , npiiH H M an b o  B in iM aiiH e a u m b  aH H efi- 
H y io  a a cT b  33BHCHM0CTeH (10) h (11) h B b ip a *a H  co ra a cH O  p a -  
BeHCTBaM (6 )  h (7 ) |Bn» h |BM Hepe3 p a a n y c u  KaaeHHH, ö y a e M  
H cxoaH T b  H3 c a e a y io m e r o  ypaBHeHHH H3MeHeHHH T a H reK n n aab H b ix  
CMemeHHH Ha y a a c T K e  cnenaeH H H  (p n c . 1, 6 ) ,  o ö m e r o  a a n  B e a y ­
m e r o  h  B e a o M o ro  K o a e c :

u  =  ■ ia’ —  x). (12 )

H a yaacTKe CKoabJKeHHH yneabHbie KacaTeabHbie caau  on p eae- 
anioTCH KaK qt  =  + ] x q n ( l i  —  K03(j)(j)HnHeHT TpeHHH; q n —  Hop- 
MaabHoe a a ß a eH n e , BepxHHH 3H ax cooTBeTCTByeT B eaym eM y k o -  
a e c y ) ,  n p n aeM  npn TpaneneHaaabnoM  3aKOHe HopMaam ibix a a Bae- 
HHH B CpeaHeft aaCTH 30HbI KOHTaKTa (pn c. 1, 6 )

Q n -
■ 7 + F ’  , (13>

a Ha yaacTKe, cooTBeTCTByiomeM aeBoft öokoboh cTopone Tpane- 
UHH,

q (a’ +  x)
Qn (a '  f  -  ( b ' f  ' (  J

KoopanHaTy x 0 rpammbi yaacTKOB cnenaeHHH h cKoab*eHHH h 
paanyc KaaeHHH Beaym ero «a n  BeaoMoro Koaeca, cooTBeTCTByio- 
mne aaH H oft npoaoabHofi cnae P x, KaK h npn KaaeHHH cn a om H h ix  
ynpyrnx Tea [1 h 2 ], onpeaeanM H3 ycaoBHH

(15)^ u (jr=^o) —  ±  p  1n-, {x = x O  >

•To*
± p .  J dx +  X J «  dx =  —

— fl' JCo
(16)

rae K03(J)4)HnHeHT TaHreHnnaabHoft »ecTKOCTH X. npHBeaeHHoro 
Koaeca onpeaeaaeTCH (jiopMyaoft (5 ),  a 3H3kh «n a io c » cooTBeT- 
CTByiOT BeaymeMy Koaecy.

CoBMecTHbiM pemeHHeM s th x  ypaBHeHHH c nocaeayiom H M  h ck - 
aioaeHHeM H3 BbipameHHH aan r K KoopaHHaTbi x 0, a T a K *e  c yae- 
tom  cooTHomeHHH (4 ) noayaHM caeay iom H e pacaeraue .^ o p M ya u :

b'
npn \PX\ < _0 ,5 5 6 p  G,  h to  npn c =  — - =  0 ,8  cooTBeTCTByeT

— — b '.

r K =
r c

.  K

1,09 L  \PX\ 

r g p i 5 , 5 5  —  4»)

(17)

1 ±

npn |P*|3sO,556nG, aTO npH c=b'/a'=0,8 cooTBeTCTByeT 
— b ' ^ x 0^ b ' ,

r  K =  •

1 ±
0,06  p. L

(18)

rae OTHoineHHe 41 =
\Px\
p G

r f l ( l , 0 5 - t )

no aHaaorHH c (jjpHKHHOHHbiMH ne-

peaaaaM H mojkho  Ha3BaTb K03<j)(})HnHeHTOM t h t h .
BepxHHH 3HaK b 3HaMeHaTeae s th x  (jiopM ya cooTBeTCTByeT Be­

aym eM y K oaecy.
K aK  ca ea yeT  H3 tjiopMyabi (1 8 ),  c aocTHmeHHCM npoaoabH oft 

CHaoft BeanaHHbi h, caeaoßaTeabHO, i p = l  paanyc Ka­
aeHHH aocTH raeT HeKOToporo «n p e a e a b iio r o »  3HaaeHHH rK, np.

TepMHH «n peaeabH b ift» 03HaaaeT, h to  npn thkom  p a a a y c e  Ka­
aeHHH HopMaabHbie aaßaeHHH b n p ea ea ax  Bceft 3ohu  KOHTaKTa 
Hcnoab3yiOTCH a an  nepeaaan  KacaTeabHoft cnabi noaHOCTbio 
(pn c. 1, 6 )  h npn Kos^KjmnHeHTe TpeHHH, He 3aBHCHineM o t  ck o ­
p o c th  CKoabiKeHHH, aaabH enm ee H3MeHeHHe p a a n yca  KaaeHHH —  
b HHTepBaae r K. np. Bm > r K^ 0  aan  B eaym ero  K oaeca  h rK. np. BM<  
< r K ^  oo aaa BeaoM oro —  He MomeT npHBecra k H3MeHeHHio 
peaaH3yeMoft b KOHTaKTe KacaTeabHoft cnabi. H3MeHeHHe p a a n y - 
cob KaaeHHH b yKa3aHHbix HHTepBaaax conpoBom aaeTCH anm b 
POCTOM CKopocTeft CKOabJKeHHH BO Bcex TOHKaX 30HU KOHTaKTa. 
CaeaoßaTeabHO, (JiopMyaa (1 8 ) xapaKT'epH3yeT 33BHcnMocTb r K=> 
,= r K( P x)  anuib npn npoaoabH oft cnae P x, npneanm aiomeHCH k
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± p ö ,  a npH |jP*| =  p G  h p = c o n s t  He cym ecTByeT onpeÄejieH iio- 
c th  b BejiHHHHe paAH yca KaneiiHH KOJieca, TaK KaK BCJiefl 3a ä o - 
CTHHCeHHeM 3HaleHHH r K. np. Bm HJIH r K. np. BH MOJKeT HaCTynHTb 
eooTBeTCTBeHHO noJiHoe CyKcoBaHHe u eA yiu ero  KOJieca hjih noji- 
Hbift K)3 BeflOMoro.

K a n  on esyeT  H3 BbipaJKeHHft (1 7 ) h (1 8 ),  paAH yc KaneHHH ko- 
jieca , o 6 jia Ä a io m ero  onpeÄejieHHOfi TaHreHunajibnoft »e cT K ocT b io , 
33BHCHT npH npOHHX paBHÜX yCÄOBHHX He TOJIbKO OT npOÄOAbHOH 
CHJIU Px,  HO H OT K03<J><j>HUHeHTa TpeHHH B KOHTaKTe UIHHH C Ä0- 
poro ft. OAHHaKOBbiM npoflOJibHbiM CHJiaM npn MeHbHieM koscJhJih- 
UHeHTe TpeHHH cooTBeTCTByeT 6o jibm ee H3MeHeHHe p a a n yca  Kaue- 
hhh cpaBHHTejibHO c paAnycoM  cB o6oflH oro  KaneHHH AaHHoro ko- 
Jieca. OflHaKO aHaJiH3 3aBHCHM0CTeft (1 7 ) h (1 8 ) noKa3HBaeT, h to  
BJIHHHHe K03(J)<j)HUHeHTa TpeHHH Ha rK= f K( P x) npOHBJIHeTCH 3a- 
MeTHo jiHiub npH |.PX| > 0 ,5 5 6 p G  h öb icTpo HapacTaeT c ÄajibHefl- 
UIHM yBCJIHHeHHeM npOÄOJIbHOH CHJIM. AHajIOrHHHOe BJIHHHHe OKa- 
3bIBaeT KOStjlCpHUHeHT TpeHHH Ha OTHOCHTejIbHyiO noTep io CKopo- 
c th  h npn KaneHHH cnjiouiHbix y n p y rn x  Teji [1 — 3 ].  üosTO M y 3a- 
BHCHMOCTb (17) ä jih  npoÄOJibubix chä, He npeBbiiuaiomHx 
|P x \ = 0 ,55 6pG, OKa3biBaeTCH BecbMa mhäo OTAHHaiomeftcH ot- ah- 
HeüHoß, noAynaeM oft H3 Tex » e  ycAOBHft (1 5 ) h (1 6 ),  ho nyTeM 
BBeAeHHH AonoAHHTeAbHoro ynpomeHHH [4 ] ,  r ip n  c = 0 ,8  peine- 
HHe, aHaAorHHHoe paccMOTpeHHOMy b p a ö o ie  [4 ], npHBOAHT k

(19)r * =  r l  T  f  \Px\<

rA e

f -= 0 ,2 0 7
G

0 ,21 (20 )

0äH 3K 0  eCÄH Tpe6yeTCH nOCTpOHTb 33BHCHMOCTb rK = r K ( P x)  
b npeA en ax  H3MeHeHHH npoAOAbHoft ch ä h  o t  P x — 0 ä o  3HaneHHH, 
npeB H u ia iom ero |Px | = 0 ,5 5 6 p G  häh, TeM 6oÄee, npHÖAHJKaiome- 
to ch  k |Px | =  p G , t .  e. npeAeÄbHOMy no cuenAeHHio, t o  HeoöxoAH- 
mo noÄb30BaTbCH cjiopMyÄaMH (17) h (18 ), KOTopne BHBeAeHu 
npn OAHHHKOBbix Aonym eHHHx h nosTOMy b coBOKynHOCTH onpe- 
AeÄHiOT HenpepHBHyio (JiyHKUHio.

H a pnc. 2 conocTaBÄeHH SKcnepuMeHTaAbHbie (cnÄon iH H e Kpn- 
B u e ) 3HaieHHH KOStJxjiHUHeHTa TaHreHijHaÄbHOH 3a 3 c th h h oc th  v  
c pe3yÄbTaTaMH pacneTa (n iT p a xoB u e  KpHBHe) no (JiopMyAe (20) 
ääh  u ihhh  12.00— 20,. M-93. SKcnepHMeHTaÄbHue 3HaneHHH y  B3H- 
TH H3 paÖOTH [6 ] * ,  aBTOp KOTOpOH npeÄ0CT3BHÄ HaM ÄOnOAHH- 
TeÄbHo onpeAeÄeHHHe hm b SKcnepHMeHTax ä ä h h h  KOHTaKTa hc- 
n u T yeM u x  uihh, KOTopne 6 h ä h  HeoöxoAHM H ä äh  pacneTOB no 
cjiopMyÄe (2 0 ), h ÄHHaMHHeCKHe paÄ H ycu  npn p33ähhhhx G h 

p m. Ü 3  pHC. 2, a, 6 CÄeAyeT, h to , x o th  npeBHUieHHe SKcnepHMeH- 
TaÄbHHx 3HaneHHH y  « aÄ pacHeTHHMH ÄOCTHraeT 20— 30% , xa - 
paKTep npoTeKaÖHH pacneTHHx 3aBHCHMOCTeft y  k3k  o t  nopMaAb- 
h oö  Harpy3KH npn nocTOHHHOM ÄaBÄeHHH, TaK h o t  BHyTpeHHero 
ÄaBÄeHHH b uiHHe npH HeH3MeHHoft HOpMaÄbHofi Harpy3Ke c o o t-  
BeTCTByeT SKcnepHMeHTaÄbHOMy. HecKOÄbKO MCHbiuan pa3HHua 
MeJKAy 3KCnepHMeHT3AbHbIMH [6 ] H paCHeTHHMH 3HaHeHHHMH Y
HaÖÄiOÄaeTCH y  uihh 14.00-20, OH-25 h 15.00-20, 51-190. Oäh3ko 
bo Bcex CÄynaax 3KcnepHMeHTaAbHbie 3HaneHHH y  npeBHiuaiOT 
pacneTHHe, hto, no-BHAHMOMy, oßycAOBAeHO noBHiueHHoft noAaj- 
ÄHBOCTbio BHcrynoB npoTeKTopa, HaAHuue KOTopux OTÄHHaeT Aeft- 
CTBHTeAbHoe ko jk co  o t  npHBeÄeHHoro (npeÄnoÄaraeTCH, h to  no- 
CAeAHee HMeeT rAaAKyio noBepxHOCTb).

npeo6pa3yeM  (JiopMyAbi (17 ) h (18 ). ä a h  s to h  ueAH bhacähm  
B BHHHTaeMHX HX 3HaMeHaTeAeft MHOJKHTeAb 0,207L/G  H COTÄae- 
ho paßeHCTBy (20) 0Ö03HanHM ero nepe3 y .  CnuTaa TaKJKe npo- 
ÄOAbHyio CHAy P x äah  BeAOMoro KOAeca OTpnuaTeAbHoft, ncoiy- 
hhm: 

npn [P x|s£0,556pG

1 +
5,26 y P x 

r a (5,55 —  (J>)

npn |Px|>0 ,556pG

1 +
0,29  f P x 

<l r̂a (l,0 5  —

(21 )

(22 )

18

TaK an  (JiopMa ypaBHeHHH no3BOAHeT HcnoAb30BaTb SKcnepu- 
MeHTaAbHoe 3HaneHHe KoscjxJiHUHeHTa TaHreHUHaAbnoft 3ä3cthhho- 
CTH (eCAH OHO H3BeCTHO ÄÄH AÄHHblX G H p w)  ÄÄH nOCTpoeHHH

• ü epecH eT  npHBefleHHbix b p aöoT e [6] aKenepHMeHTanbHbix 3Ha- 
ueHHft KoacpcpHUHeHTa TaHreHim aAbHoft anacTHHHOCTH «n a  3aBHcn- 
MOCTH rK =■ rK (M ) B CooTBeTCTBHH C COOTHOmeHHHMH paÖOTbl [2] 
BbinojiHHACH no  (popM yjie t  ( P ^ ) =  i  (jM).

y ,  HM /KSt 
0,06 X

0,02

Q.
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X

G~22
i

— X—

OOxec
i

X

———o

1000 1500 6, K3c

a) 6)

3 P W,KSC/CM*

P hc . 2

33BHCHMOCTH r K= r K( P x) b npeÄeAax Bcero B03MOKHoro no cu.en- 
AeHHIO ÄHana30Ha H3MeHeHHH npOÄOÄbHOH CHÄbl. üpn OTCyTCTBHH 
3KcnepHMeHT3AbHoro 3HaneHHH y ,  onpeAeAeHHe KOToporo, KaK H3- 
BecTHO, TpeöyeT nocTaHOBKH BecbMa to h k o to  SKcnepuMeHTa, opn- 
eHTHpoBOHHan kphbhh 33bhchm octh r K =  rK( P x) m ojk c t 6uTb no- 
cTpoeHa no JopMyAaM (17) h (18 ). R jih s t o t o  ä o c t3 to h h o  AHUib 
SKcnepHMeHTaAbHoro onpeÄeÄeHHH a a h h u  KOHTaKTa L  npn ä3h- 
HblX G H Pw.

H a pnc. 3 cnAouiHoft AHHHeft (sKcnepHMeHT) noKa3aHa KpHBaa 
33BHCHMOCTH r K= r K( P x) äah  uiHHbi 12.00-20, M-93, noAyHeHHaa 
nepecTpoeHHeM SKcnepHMeHTaAbHoft kphboh r K= r K ( M )  B .A . fleT- 
pyrnoBa. r ip n  nepecTpoeHHH npoAOAbHbie chau paccHHTHBaAHCb

no «JiopMyAe H3 paöoTbi [2] P x =  ■
A4 — AfP

B KOTOpyK) MOMeH-

TU A4 nOÄCT3BÄHAHCb C yHeTOM HX 3HaKa. MOMeHT COnpOTHBAe- 
hhh KaneHHio A4r, oÖycAOBÄeHHbiü rHCTepe3HC0M, 6 h a  onpCAeAeii 
no SKcnepHMeHTaAbHhiM AaHHbiM [7 ], U Itp h x o b o ö  AHHHeft (pac- 
neT) noxa3aHa KpHBan r K*=rK( P x) ,  nocTpoeHHan no (JiopMyAaM

(21) h (22) c Hcn0Ab30B3HHeM 3KcnepHMeHTaAbHoro [6 ] 3Hane 
HHH K034>(j)HUHeHTa TaHreHUHaAbHOft 3A3CTHHH0CTH IUHHbl npi 
yKa3aHHbix Ha pncyHKe HopMaAbHoft Harpy3Ke Ha KOAeco h äbb 
AeHHH B03Ayxa b uiHHe. riocAeÄHHft TaKJKe 6 u a  nepecHHTaH npn 
MeHHTeAbHO K 33BHCHMOCTH paÄHyca KaneHHH OT npOÄOAbHOft CH 
a h  no yKa3aHHoft paHee (JiopMyAe 

f ( P x)  =  r ^ f  (A4) =  0,548 m • 0,0925 mm/ktc • m =0 ,0506  mm/ktc, 

a K03(Ji$HUHeHT TpeHHH p, 6biA onpeAeAeH SKCTpanoAHuneft skc 
nepnMeHTaAbHoft KpHBoft.

H3 pnc. 3 CAeÄyeT, hto  SKcnepHMeHTaAbHan h pacneTHan KpH 
Bbie Ä0CT3TOHHO ÖAH3KH MeJKAy COÖOft BO BCeM AHanaSOHe H3Me 
HeHHH KaK THrOBblX, TaK H TOpM03HbIX CHA.
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M c c n e A O B d H M e  n e r K O B o r o  a B T O M o 6 n n n  

C  T p a H C M M C C M S I M H  p a 3 J l M H H b l X  T M I I O B

K>. K. ECEHOBCKHft-flALUKOB, KBHfl. t b i h . H ayK  A. H. KAPYHHH, JI. A . PYMSHUEB,

KaHfl. Te xH . H ayK A . M. iirA H T
H A M H , M O C K O B C K H H  a B TO M e X a H H H e C K M M  HHCTHTyT

B n O C J IE / iH H E  roÄU noayaHHH pacnpocTpaHeime noayaßTO- 
MaTHnecKHe (auana30HHbie) raaponepeaaaH, BbinoaHeHHbie 

no CXeMe rHapOTpaHC(|)OpMaTOp —  aBT0MaTH3Hp0B3HH0e (jipHKHH- 
OHHoe caenaeHHe —  cTynem aTaa MexaimaecKaa KppoÖKa nepeaan 
c pynHbiM nepeKaioieHHeM. B Hacroamee BpeMa Tanae aaana30H- 
Hbie ranponepeaaaH ycTaHaßaHBaiOTca Ha paa aerKOBux aBTOMo- 
ÖHJieä c aBHraTeaeM paöoanM oö-beMOM 850— 2500 cm3. K  hhm o t-
HOCHTCa aBTOMOÖHJIH T3KHX- BeayiUHX CjlHpM, KaK H C Y , CHMK3, 
riopuie, <l>oabKCBareH, CaTpoeH, <J>HAT h IUeBpoae.

n o  aaHHbiM, npHBoaHMbiM b 3apyöeiKHOH aaTepaType, anana- 
30HHHe raaponepeaaaH Ha 40% aemeßae noaHOCTbio aBTOMara- 
necKHx raapoMexaHHaecKHX nepeaaa, öoaee HaaeiKHbi, He TpeÖyiOT 
npHMeHeHHH Macea aoporax  ranoB h KBaauijiHUHpoBaHHoro oö- 
cayacHBaHHH. Baaroaapa TOMy, hto aaana30HHbie raaponepeaaaH 
no3BoaaiOT oöxoaaTbca Öe3 neaaaa cuenaeHHa, a TpeöyeMoe anc- 
ao nepeKaroneiiHH nepeaaa 3HaaHTeabno yMeHbmaeTca, ohh Maao 
oraanaiOTCH no yaoöcTBy ynpaßaeHHa o t noaHOCTbio aBTOMaraae- 
ckh x  raapoMexaHHaecKHx nepeaaa.

C ueabio Bbiöopa Hanöoaee ueaecooöpa3Horo nyTH aBTOM3TH3a- 
Uhh TpaHCMHccHH aeraoBoro aBTOMoöaaa MaccoBoro npoH3Boa- 
c tb 3  b H A M H  coBMecTHO c accaeaoBaTeabCKOH aaÖopaTopaeö 
MocKOBCKoro aBTOMexaHaaecKoro HHCTHTyTa npoBeaeHU Hccaeao- 
BaHaa xapaKTepacTHK aBTOMOÖHaa Maaoro Kaacca (paöoaHH oöt- 
eM aßaraTeaa 1500 cm3) c pa3aaaHbiMH TpaHCMaccaaMH. ripa 
3TOM nOMHMO CepHHHOH MexaHHHeCKOH TpaHCMHCCHH ÖHAH Hcnu- 
TaHbi aHana30HHaa raaponepeaaaa h aBTOMaraaecKaa raapoMexa- 
HHaecKaa nepeaaaa.

Z(Hana30HHaa raaponepeaaaa (pnc. 1) Öhiaa pa3paÖ0TäHa h 
H3roTOBaeHa b H A M H  npa yaacTHH HaceBCKoro ManiHHoerpoH- 
TeabHoro 3aBoaa h AßT03aBoaa hm . JleHHHCKoro KOMcoMoaa. OHa 
COCTOHT H3 KOMnaeKCHOrO rHapOTpaHC(|)OpMaTOpa, (JlpHKUHOHHOrO 
HopMaabHO-pa30MKHyToro cuenaeHHa c aBTOMaraaecKHM raapo- 
npHBoaoM h CTyneHnaTOH KopoÖKH nepeaaa aBTOMOÖHaa « M ock- 
bhh-408». HacocHoe Koaeco h TypÖHHa raapoTpaHcijiopMaTopa bw - 
noaHeHH uiTaMnoBaHHbiMH, a peaKTop H3r0T0BaeH MeToaoM aHTba 
no BhinaaBaaeMOH Moaean.

CuenaeHHe 1 BKaronaeTca npn noaaae b HcnoaHHTeabHUH raapo- 
UHaHHap 2  Macaa noa aaBaeHHeM. ITpu 3tom  nopmeHb raapoiiH- 
aHHapa 2  nepeMemaeTca BnpaBo h nocpeacTBOM BHaKH 3  h puaa- 
roB 4  BKaio'iaeT cuenaeHHe. IlepeaaToaHoe ancao puaaroB cuen- 
aeHHH paBHO 6,2.

n pn  aßHHceHHH aBTOMOÖHaa bmikhmhoh  noamHnHHK cuenaeHHa 
Bce BpeMa HaxoaHTca n o a  Harpy3Koft.

C ueabio oÖecneaeHHa TpeöyeMoö aoaroßeaHOCTH b cuenaeHHH 
npeaycMOTpeH mapHKOBUH bhikhmhoh  noamnnHHK 3aKpbiToro th - 
na, ycTaHOBaeHHMft Ha ueHTpHpyioiueft BTyane. 3a caeT HHTeH- 
CHBHoro oxaaacaaioniero noTOKa B03ayxa, npoxoanm ero aepe3 
BeHTHaauHOHHbie OTBepcTHH 5 h 6, oöecneHHBaeTca HeoöxoaHMbifi 
TeMnepaTypHbift peiKHM p a ö o ra  BbiiKHMHoro noamnnHHKa. B  ana- 
na30HHOH rnaponepeaaae ycTaHOBaeH BeaoMbift ancx cuenaeHHa 
anaMeTpoM 8 aroöMOB c npHKaeeHHHMH (^ph kuhohhum h  Hanaaa- 
KaMH.

CTynaua BeaoMoro ancKa cuenaeHHa coeaHHeHa c nepBHaiibiM 
BaaoM KopoÖKH nepeaaa 7.

f la a  noanHTKH raapoTpaHcijiopMaTopa h ero oxaancaeHHa npe- 
aycMOTpeHH TpyÖonpoBoan 8  h 9 . Tpyöonpoßoa 8  coeaHHeH c  Ha- 
nopHofi MarHCTpaabK» MacaaHoro Hacoca aBHraTeaa, a Tpyöonpo- 
Boa 9  —  c noaaoHOM aBHraTeaa.

THapoTpaHciJiopMaTop 10 paöoTaeT Ha Macae AC -8, 33jiHBae- 
mom b aßHraTeab.

R u n  noaaepacaHHH b  raapoTpaHC<}>opMaTope HaaaabHoro H3öbi- 
TOHHoro aaBaeHHH 1,5— 1,8 ktc/cm2 npn paöoTe aBHraTeaa Ha xo- 
aocTbix oöopoTax h aaa orpaHHaeHHa pacxoaa Macaa aepe3 raa- 
poTpaHcijiopMaTop b TpyöonpoBoaax 8  n  9  ycTaHOBaeHbi cooTBeT- 
CTByioiUHe iKHKaepbi.

CncTeMa ynpaßaeHHa cuenaeHHeM coaepacHT öaaoK  11, b koto- 
puö 3aanBaeTca BepeTeHHoe Macao, Hacoc 12, orpaHHiHTeabHbifi 
KaanaH 13 h ueHTpoÖejKHbiü peryaaTop.

Tpy3bi 14 ueHTpoÖeiKHoro peryaaTopa aeficTByioT Ha 3oaoTHHi< 
15 aepe3 CTaxaH 16 h ToaxaTeab 17. BHyTpu CTaxaHa 16 Haxo- 
aHTca npeaBapHTeabHo cacaTaa npywHHa 18. M eacay ueirrpoÖeiK- 
hum peryaaTopoM h KopnycoM 3oaoTHHKa 19  pacnoaojKen aaeKT- 
poMamnT c aaeKTpHaecKOä oömotkoh 20  h anopeM 21 .

3»

OÖMOTKa saeKTpoMarHHTa coeaHHeHa c BbiKaionaTeaeM 22, pa3- 
MeiueHHbiM b pbinare nepcKaioneHHa nepeaaa, h  c  aKKyMyaaTO- 
poM 23. THapaBaHHecKaa noaocTb 24  coeaHHeHa KaHaaoM OTpn- 
uaTeabHoü oöpaTHOfi cbh3h 25  c HcnoaHHTeabHbiM rnapouHaHHa- 
poM 2  cuenaeHHa.

ripn  aßHraTeae, paÖOTaiomeM Ha Maabix oöoporax, ueHTpoöeiK- 
Hbift p e rya a T op  H3MeHaeT aaBaeHHe b HcnoaHHTeabHOM unaHHa- 
pe 2  b cooTBeTCTBHH c ypaBHeHHeM

i
: mRir u>:

fz

ra e  m  —  cyM MapHaa Macca rpy30B p e rya a T op a ;
R —  paanyc rpy3a peryaaTopa; 
tr —  cooraom eH H e naeaefi rpy3a;

(Dp —  y raoB a a  cxopocTb  BpameHHH Baaa p e rya a T op a ; 
f i  —  n aom aab  Topua 3oaoTHHKa.

LleHTpoÖe*HbiH  p e rya a T op  n oayaaeT  BpameHHe o t  aßH raTeaa 
C nOMOIUblO KaHHOBOTO peMHa.

B KaaecTBe rn a p on a coca  12 acnoab30BaH cepniiHO BbinycKaeMbifl 
Hacoc M 1 II-3 A , npoH3BoaHTeabHOCTb KOToporo b 1,5 pa3a Öoab- 
m e pacneTHOH. 3 t o t  H acoc BCTpoeH b Bepxm oio KpuutKy 3Be3ao- 
neK h  n oayn aeT  BpameHHe o t  KyaaaKOBoro Baaa aBH raTeaa ne- 
pe3 pe3HHOBue yn p y ru e  BTyaKH.

H3MeHeHHeM H aTa*eH H a npyiKHHbi orpaHHHHTeabHoro xaan a- 
na 13 m ojkho peryau poB aTb BeaHHHHy MaKCHMaabHoro aaBaeHHH 
Ha Bbixoae Hacoca 12, a caeaoBaTeabH o, h MaKCHMaabHbiü M o­
MeHT TpeHHH b cuenaeHHH. ü e a a a b  cuenaeHHa npH ycTaHOBKe Ha 
aBTOMoÖHab aHana30HH0ft rnaponepeaaH H  H AM H  OTcyTCTByeT.

KoHTaKTbi BMKaiOHäTeaa 22  aBTOMaTHnecKH 3aMbiKai0Tca b  cay- 
nae npHaoiKeHHH ycn a n a  k pyKOHTKe pu n a ra  nepeKaioneHHa ne- 
peaaa . n p H  stom  aaBaeHHe b unaHHape n aaaeT  a o  H yaa  h cuen­
aeHHe öbiCTpo BUKaronaeTca.

ripya iH H a 18 no3BoaaeT npn öoabm oM  nncae o ö o p o to b  aBHra­
Teaa  bo BpeMa nepeKnioqeHHH n epeaaa  nepeM em aTb axopeM  21 
3oaoTHHK 15 Öe3 oceB oro  nepeMemeHHa hochkob rpy30B ueHTpo- 
öea iH oro  p e rya a T op a . 3 a  caeT sT oro  y a a eT ca  3HaaHTeabHO yMeHb- 
mnTb pa3Mepbi aaeKTpoMarHHTa h noTpeöaaeM bift hm saeKTpnae- 
CKHH TOK.

CpaBHHTeabHbie HcnbiTaHHH pa3anaHbix tp3hcm hcchh npoBoan- 
HHcb Ha oaHOM aBTOMOÖuae no eaHHOft MeToanKe. Bec aBTOMO- 
Önaa noaaepJKHBaaca paBHbiM 1445 k t.

15 a

--------

- 12/

^1 I r

Phc. 1. AH ana30H H an  rH a p o n ep ea a a a  HAMH
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B Taßji. I npHBeaeHbi ocHOBHMe noKa3aTejiH Hccjie/iyeMbix raj- 
ponepe/ian.

T  a 6 .i h u a 1

P hc . 2. TaroBbie xapaKTepHCTHKH obtomoöhjih c pa3JiHliHb!MH TpaHCMHCCHfl- 
Mii iipn ycTaHOBKe b KopoöKe nepeAan upHMoft nepeAann

Ä B T O M a T m e c K a a  rn A p o n e p c A a n a  cocTO H Aa H3 KOM njieKCHoro 
rn ,n p o T p a H c4 )o p M a T o p a  h  M exaH H necK o ft n jiaH eT ap H oft T p e x c ry n e H -  
n aT o ft KopoÖ K H  n ep eA a n . I l p n  3TO|ti n e p e a a T o r a o e  m icAO  n epB o ft 
n e p e A a n n  « i= 2 ,3 9 ,  B T op o ft  « i i = 1 ,4 5 , T p eT b e ft i m = l , 0 ,  3 a A H ero  x o -  
A a  i3.x = 2 ,0 9 . B  aBTOMaTHnecKyio rH A p o n e p e A a n y  3 a jiH B a jio cb  cn e- 
UHajibHoe M acjio MapKH F .

B aBTOMaTHHecKoii rH AponepeAane CTyneHH nepeKAionaiOTCH b 
3aBHCHMOCTH OT CKOpOCTH aBTOMOÖHAH H CTeneHH OTKpblTHH ApOC- 
CeAbHOft 33CAOHKH. Ä A H  nOAyneHHH ÖOJiee HHTeHCHBHblX pa3T0H0B 
b b t o m o ö h a h  npe^ycM OTpeH «K H K-AayH ». K poM e t o t o , ycTaHOBJien 
o ä h h  mecTepeHnaTbiH Hacoc BHyTpeHHero 3auenjieHHH, oöecnenH- 
BaiouiHft noÄnHTKy rHApoTpaHcijiopM aTopa h  ynpaBAenne njiaHe- 
TapHon KopoÖKoft nepeAan.

H a  pnc. 2 npHBeaeHbi THroBbie xapaKTepHCTHKH aBTOMOÖHAH c 
pa3JimHbiMH TpaHCMHCCHHMH npn ycTaHOBKe b  KopoöK e nepeAan 
npHMofi nepeAann, noAyneHHbie npn HcnbiTaHHHX Ha CTeHAe c  6e- 
roBUMH 6apa6aHaMH. T n roB aa  XapaKTepncTHKa (KpHBaa 1) Anana- 
30HH0H rH ÄponepeAann pacnoAOJKeHa Bbirne xapaKTepncTHK aBTO- 
M aranecKoft nepeAann (KpHBaa 2 ) ,  h t o  oö'bHCHneTCH npHMeneHH- 
eM TH ApoTpaH c^opM aTopa c  ß o jiee  b w c o k h m  K03tfi(|)Hu,HeHToa 
TpaHC(j)OpMaUHH H CTaHAapTHOH TpaHCMHCCHH (KpHBHH 3).

H a  pnc. 3 npHBeAeHu rpaijiHKH, xapaKTepH3yioinHe K.n.A. HcnH- 
TyeM bix TpaHCMHCCHH Ha npsiMoft nepeAane b  3 3 b h c h m o c t h  o t  c k o - 
pOCTH aBTOMOÖHAH. KpHBaH 1 XapaKTepH3yeT K.n.A. CepHHHOfl 
TpaHCMHCCHH, KpHBaa 2 o t h o c h t c h  k  aBTOMaTHHecKoii rHAponepe- 
Aane, a KpHBaa 3 —  k  AHana30HHoft n iA pon epeA ane H A M H . 
K .n.A . paccniiTbiBaAH no ypaBHeHHio

N K 1

^ ~ n I ’

rA e  N «  —  noAe3Han M om nocTb na KOAecax 3 b to m o 6 h a h j
N e —  MOUIHOCTb ABHraTeAH Ha 3aÄ3HH0M peJKHMe ABHJKe- 

HHH.
MomHOCTb AB iira feAH  N e noAynena nyTeM HcnbiTaHHH ÄBHraTe­

AH Ha T0pM03H0M CTeHAe Öe3 BeHTHAHTOpa H TAyniHTeAH B COOT- 
BeTCTBHH c TOCT 14846— 69. Mom nocTb N K onpeAeAHAacb nocAe 
CHHTHH THTOBblX XapaKTepHCTHK aBTOMOÖHAH C pa3AHHHbIMH ne- 
peAanaMH Ha CTeHAe c öeroBbiMH TopM03HbiMH öapaöaHaMH 
(pn c. 2 ) .  CAeAOBaTeAbHO, b  pacneTHoe 3HaneHne K.n.A. TpaHCMHC- 
CHH BOUIAH nOTepH, OÖyCAOBAeHHbie yCT3HOBKOH BeHTHAHTOpa H 
TAyiUHTeAH ÄBHraTeAH.

OcHOBHbie napaMeTpbi

THApon

aBTOMaTH-
HecKaa

jpeaana

AHana3oH- 
*Haa HAMH

AKTHBHblA ÄHaMeTp THApOTpaHC^OpMaTOpa B MM 
MaKCHMaAbHfalft K03(p<pHAHeHT TpaHC^OpMaUHH

THApOTpaHCCpOpMaTOpa ......................................................
MaKCH.viaÄbHbiH k . n. a . rHAponepeaaHH b  cÖope

Ha pe^HM e TpaHctpopMaunn b % .................................
MaKCHMaabHbift k. n. a . riiAponepeAaMH b c ö o p e  

npn paöoTe THApOTpaHc^opMaiopa npn pencHMe
THApOMyipTbl («^ = 5 8 0 0  o ö /mhh) .................................

CKOAbJKeHHe b THApoTpaHc^opMaTope npn
«^ = 5 8 0 0  oö/mhh ................................................

OÖOpOTbl BXOAa THApOTpaHCIpOpMaTOpa B MHHyty

241,3

2,16

84,5

87,0

3,17

2100

230,0

2,34

85,1

86,8

3,21

2240

K aK  BHÄHO H3 TaÖAHHbl, xapaKTepHCTHKH HCCAeAyeMUX THÄPO- 
nepeAan 6a h 3kh  h HaxoAHTCH Ha coßpeMeHHOM ypoBHe pa3BHTHU 
rHAponepeAan ä a h  aBTOMOÖHAeft c ABHraTeAeM paöonnM  oöbeMOM 
AO 2 A.

Ha pnc. 4 npHBeAeHbi THroBbie xapaKTepHCTHKH HcnbiTyeMoro 
AerKOBOTO aBTOMOÖHAH C p33AHnHbIMH TpaHCMHCCHHMH. B T3ÖA. 2 
npHBeAeHbi pe3yAbTaTbi HcnbiTaHHft aBTOMOÖHAH Ha AßTonoAHroHe 
H AM H  npn h h t6hchbhom  pa3roHe c noAHOCTbio o t r p h t o ü  Apoc-
CeAbHOÜ 33CA0HK0ft.

XIa h  oöecneneHHH HeoöxoAHMoft t o h h o c t h  npn onpeAeAeHHH 
AHHaMnnecKHx noKa3aTeAeä aBTOMOÖHAH Bce ocHOBHbie H3Mepae- 
MMe BeAHnHHbi: KpyTHinne m o m c h th  Ha n oA yocn x , CKopocTb Bpa­
meHHH BaAa, ÄBHraTeAH, CKopocTb aBTOMOÖHAH, CTeneHb OTKpblTHH 
ApocceAbHoft 3acAOHKH Kapö iopaTopa  h  t .  A- HenpepbiBHO 3anncbi- 
BaAHCb Ha nAeHKy c noM om bio ocu,HAAorpa4>a.

Pe3yAbTaTbi npoßeAeHHbix HcnbiTaHHH ( t b ö a .  2) noKa3aAH, h to  
aBTOMOÖHAb c aBTOMaTHHecKoii rHApoMexaHHnecKoft nepeAaneft h 
c  AHana30HH0ft THAponepeAaneft HMeeT ÖAH3KHe ÄHHaMnnecKHe no- 
K33aTeAH npn pa3roHe, HecMOfpH Ha t o ,  h t o  b rHApoMexaHHnecKoft 
nepeAane CTyneHH nepeKAionaiOTCH npaKTHnecKH öe3 pa3pbißa no- 
TOKa m o ih h o c th . B AHana30HHoft rH Aponepenane b o  BpeMH pa3ro- 
Ha nponcxoÄHT pa3pbiB noTOKa m o ih h o c th  Tpn pa3a h cyMMapHoe 
BpeMH pa3pbißa noTOKa m o ih h o c th  cocTaBAHeT 1,84 c.

C toh k h  3peHHH noAyneHHH HaHAynuinx AHHaMHnecKHx noKa3a- 
TeAeft npn pa3TOHe 3b tom oöhah  c AHana30HH0ft rHAponepeAaneft 
nepeAaTonHbie nncAa CTyneHeft b HcnoAb30BaHHoft cepnftHoft ko- 
poÖKe nepeAan He hbah io tch  onTHMaAbHbiMH. ä a h  nepBoft nepe- 
Aann «i = 3,494 bcahko, nosTOMy npn TporaHHH 3b tom oöhah  npo- 
h c x o a h t öyKcoßaHHe BeAymHx KOAec. ä a h  BTopoft nepeAanH 
in = 2 ,0 4 2  HeAOCTaTonHO ä ah  noAyneHHH MaKCHMaAbHbix AHHaMH- 
necKHX noKa3aTeAeft npn HHTeHCHBHOM TporaHHH c MecTa.

Ä a h  HcnbiTyeM oro b b t o m o Oh ah  npn ycTaHOBKe AHana30HH0fl 
THAponepeAann AocTaTonno HMeTb b KopoöK e nepeAan Tpn CTyne­
HH. riepeAaTOHHoe hhcao  nepBoft nepeAann HeAecooöpa3HO b h ö h -

O i l  Phc. 3. K.n.A. iicnuiyeMLix TpancMiiccHÄ Ha npaMoft nepeAane b 3aBHCHMO-
CTH OT CKOpOCTH

P hc. 4. TaroBbie xapaKTepHCTHKH aBTOMoÖHJin c pa3JMHHbiMH TpancMHC-
chhm h :

1 —  CTaHAapTHan TpaHCMHCCHH; 2 —  AHana30HHan ntAponepeAana; 3 — 
aBTOMaTHHecKan rHAPonepeAana (V ia **  5800 o6/mhh); 4 — nepewiioHeHH« 

nepeAan npn na  «  5060 oG/mhh
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T  a 6 ji h n «  2

CTaHaapT- 
nan TpaHC-

HHanaaoH- ABTOMaTH-

rioKasaTcan
naH i'H.ipo -
nepeaana

necKaa
rnapo-

MHCCHfl H AM H nepeaana .

MaKCHMaabHoe THroBoe ycuane b ktc 526 1066 670
MaKCHMaabHoe TaroBoe ycHane Ha

npHMoft nepeaane b k t c .......................' . 154 294 286
MaKCHMaabHaa CKopocTb aBTOMoßHaa

B K M / n ........................................................ 143 130 139
OöopOTU ÄBHraTeaa b MHHjrry npn

uaKCHMaabHOft ckopocth an i oMOfjwaq . . 5520 5550 5540
MaKCHMaabHoe ycKopeHHe aBTOMoßH-

aa b m/c* .................................................... 2,4 3,4 3,1
OßopoTH ÄBHraTeaa B MHHyry b mo-

MeHiu nepeKaioneHHH nepeaan............... 5800 5800 5800 (5060)
BpeMH B C pa3TOHa aBTOMOßHAH AO

ckopocth:
80 K M | n ............................................. 14,15 14,6 14,0(14,8)

100 km /c . ......................................... 21,5 22,75 21,5(23,8)
120 K M / n ............................................. 33,8 36,9 35,6 (38,3)

BpeMH B C npOXOKAeHHH BBTOMOßH-
aeM nyTH:

400 M ...................... ... ......................... 22,5 23,2 22,4 (23,25)
1000 M ............... ..................................... 40,8 42,2 41,8 (42,3)

paTb He HH>Ke 2,2. FIpHMepHo Ha stom  ace ypoBHe cJieÄyeT HMeTb 
nepeaaTOHHoe oh c jio  nepenaon  3aaH ero xo a a .

Ha pnc. 5, a  noKa3aH p a cx o a  6eH3HHa Q , n p «  Hcnojib3cmaHHH 
pa3JIH9HbIX TpaHCMHCCHH npH paBHOMepHOM ÄBHJKeHHH aBTOMOÖH- 
jih Ha npHMofl n epeaaae b ycaoBHHx aBTonoanroHa HAM H. Han- 
MeHbuiHH p a cx oa  TonaHBa y  3b tom oöh jih  c M exam w ecKoft TpaHC- 
MHCCHeft. n PH ydaH O B K e aBTOMaTH'iecKoä h aHana30HH0H rnapo- 
nepenan p a cx oa  6eH3HHa yBejiHHHBaeTcn Ha 4,5— 5,2%.

Ha pnc. 5, 6  noKa3aH p a cx o a  6eH3HHa npH ÄBHJKeHHH Ha b to -  
poft nepeaaae b aBTOMaTHnecKoft rnapoM exaHHaecKofl n epeaaae 
(in =1,45) h bo BpeMH ÄBHJKeHHH Ha aHana30HHoft rn ap on ep eaa - 
ne npn BKjnoneHHH TpeTbeft n epeaaan  ( im  =  1,334). TpaiJjHKH no- 
Ka3biBaiOT, h to  nepeÄaTonHbie ancaa  npoMejKyTonHbix CTyneHeft b 
KopoÖKe nepeaaa  M oryT cymecTBeHHo BannTb Ha TonaHBHyio sko- 
HOMHOHOCTb aBTOMOÖHJIH.

CpeaHHH CKopocTb ÄBHJKeHHH aBTOTpaHcnopTa B ro p o a a x  —  
oko.to 30 km/h. Ha HcnbiTyeMOM aBTOMoßnae - c MexaHHnecKoft 
T p aH C M H ccn eH  ycToiiHHBaH CKopocTb ÄBHJKeHHH Ha npnMoft nepe- 
nane paBHa 35 km/h. BbicTpan CMeHa ÄopoJKHoft o6 ct3 h ob k h  npn- 
BOttHT k pa3roHaM häh TopMOJKeHHHM aBTOMOÖHan h 3acTaBaneT 
BoauTeaa Ha aBTOMOÖnae c MexaHHnecKoft TpaHCMHccneH n aero  
nepexaiOHaTb nepeaann.

B aBTOMaTHHecKOH nepeaane MOMeHTbi nepeKÄroneHHH CTyneHeft 
onpeaeanioTCH CHCTeMoft aBTOMaTHKH. B COBpeMeHHblX rnapoM exa- 
HaaecKHx nepeaanax npHMeHHiOTCH aBTOMaTbi, KOTOpbie oneHb 
ayBCTBHTeabHbi k BKaioHeHHK) noHHJKaiomeft nepeaann npH äbh- 
xeHHH aBTOMOÖHan c M aaoft CKopocTbio. B pe3yabTaTe s t o t o  
oßmee nncao nepeKAKjneHHft nepeaan noaynaeTcn  öoafame, neM Ha 
aBTOMoÖHae co  cTaHÄapTHoft TpaHCMHccneft.

y  aHana30HHoft rnaponepeaaH H  HeT OTMeneHHoro HeaocTaTKa, 
noaTOMy aBTOMoönab c th k o h  nepeaaneft m ojkct aß iiraTbcn  He 
ToabKO c Maaoft CKopocTbio Ha npnMoft nepeaane, ho  h ocym ecT-
BJIHTb aOCT3TOHHO 3(p())eKTHBHbIH pa3TOH. ö p H  3TOM pa3T0H CO CKO-
pocTH 15 km/h, ocym ecTBaneM oft 3a cneT npeoöpa3yiom H x cbohctb  
raapoTpaHc^opMaTopa, nponcxoaH T c ycKopeHHeM, b 1,3 pa3a npe- 
BbiuiaiomHM MaKCHMaabHoe ycKopeHHe Ha TpeTbeft nepeaane aBTO- 
Moönan co CTaHaapTHoft TpancMHccHeft.

Ha ocHOBaHHH aaHHbix pnc. 5, a TaKJKe npoBeaem ibix cnem i- 
aabiiwx HciibiTaHHH c H3MepeHHeM MrHOBemibix pacxoaoB  ToriaiiBa 
npn pa3roHe aBTOMOÖHan Ha npnMoft nepeaane 3a cneT npeoöpa- 
3yiomHx cbohctb rnapoTpaHC- 
^OpMaTOpa MOHCHO 33KaK)HHTb, 
h to  pacxoa TonaHBa He B03pa- 
CTaeT. CaeaoßaTeabHO, npn ä b h - 
JKeHHH c Maaoft CKopocTbio aBTO- 
Moönan c anana30HHoft rn a p o - 
nepeaaneft Heneaecooöpa3HO 
npHÖeraTb k nepeKaroneHHio Ha 
HH3uiyio nepeaany b ca yn a e  o t - 
cyTCTBun HeoöxoaHMocTH noÄy- 
naTb MaKCHMaabHO B03M0JKiibie 
VCKOpeHHH.

OTMeneHHan noaoncHTeabHan 
ocoöeHHocTb anana30HHoft rn a - 
ponepeaann no3BoaneT npn s k c - 
nayaiauHH aBTOMOÖHan b rop o a - 
ckhx ycaoBHHx cymecTBeHHo co- 
xpaTHTb nncao nepeKaioneHHH ne­
peaan h 3a cneT SToro noBbicHtb 
KOM(j)opTaÖeabHOCTb ÄBHHCe- 
HHH.

P hc. 5. PaCXOÄ 6eH3HH3 aBTOMOÖHJieM C pa3JIH*IHbIMH TpaHCMHCCHHMH:
/ — CTaH^apTHafl TpaHCMHCCHH; 2 — AHana30HHan nepe^a^a HAM H; 

3 — aBTOMaTHqecKaa rHaponepeÄa'ia

HenbiTaHHft aH ana30H H oft rn a p o n e p e a a n n  H AM H  n oK a 3 a a n , h t o  
b  oöbWHHX ro p o a c K H x  yCÄOBHHX S K cn ayaT a iiH H  n p n  TporaH H H  h 
p a 3 roH e  aBTOMOÖHan B o a n T e a io  aocTaTOHHO n oa b 3 0 B a T b cn  ToabKO  
B T opo ft h  n pnM oft n ep eaan aM H . T p e T b io  n e p e a a n y  B oaH T eab , KaK 
n p aB H ao , B K a ion aeT  a a n  Ö biC Tporo  oÖ roH a  b o  BpeM n ä b h j k b h h h .

B H cca ea y eM b ix  rn a p o n e p e a a n a x  n pn  h h t c h c h b h o m  p a 3 ro H e  aB- 
TOMOÖHan rn a p o T p a H c ^ o p M a T o p  b  peJKHMe TpaHC(j)opM an,HH K p y - 
T n m e ro  MOMeHTa p a ö o T a e T  ToabKO  Ha n ep ß o ft  n e p e a a n e  b  T en e- 
HHe oneH b K o p o T K o ro  n poM encyTK a  BpeM eH H : c  anan a30H H 0 ft rn a -  
p o n e p e a a n e ft  1,8 c, a c  aBTO M aTH necKoft ■i— 3,2 c. B e c b  n o c a e a y -  
tomnft p a 3 roH  aBTOMOÖHan n p o n c x o a H T , n o r a a  TpaHC<|)opM aTop 
p a ö o T a e T  Ha peJKHMe rn a p o M y ^ T b i.  rH a p oT p aH C < })op M aT op  b  a n a -  
na30H H oft rn a p o n e p e a a n e  Ha HanaabHOM  S T an e p a 3 roH a  aBTOMOÖH­
a n  o öecn en H B a eT  n oa yn e H n e  r o p a 3 a o  ö o a b in e r o  T n ro ß o ro  y cn a H n , 
neM cep n ftH an  TpaH CM H ccnn. O a H a K o  a B T M oön a b  c anan a30H H 0 ft 
rn a p o n e p e a a n e ft  a o c T H ra e T  c k o p o c t h  30 k m /h Ha 0 ,3  c ö b icT p e e , neM 
cepnftH bift. / (a a b H e ftu in ft  p a 3 roH  aBTOMOÖHan n p o n c x o a H T  n p n  p a -  
ö o T e  raap oT p a H C ijJ op M a T op a  Ha peJKHMe rn a p o M y (j)T b i n  noaTO M y 
npaBH abH bift B b iöop  n e p e a a T o n n b ix  n n c e a  C T yn ene ft b  K op oÖ K e n e ­
p e a a n  HM eeT ö o a b in o e  3HaneHHe.

n p o B e a e H H b ie  HcnbiTaHHn n oK a 3 a a n , h t o  ocHOBHOft pencHM aßH- 
xceHHH aBTOMOÖHan n p o n c x o a H T  Ha pe>KHMe rn a p o M y ijiT b i.

B COBpeMeHHblX rn a p o n e p e a a n a x  a a n  n oayn eH H n  x o p o u in x  T o n - 
aHBH0-3K0H0M nnecKHX n oK a 3 a T e a e ft  cTpeM H Tcn  yB eann H Tb  k . n. a. 
n p n  paÖOTe rn a p o T p a H C (})o p M a T o p a  b  pencHM e rHapoMy4>TH, no- 
3T0 M y M aKCH M aabH oe 3HaneHHe K03<j)c})HHHeHTa T p a H C ^ op M au n n  
K = 2-h2,2. B a n an a30H H o ft r n a p o n e p e a a n e  »cea a T ea b H O  HMeTb 
A = 2 ,4 - ^ 2 ,5  c t o h k h  3peHHH yM eHbHieHHn n n c a a  nepeK a ioneH H ft n e ­

p ea a n .

B TaÖa. 3 npHBeaeHbi pe3yabTaTbi ncnbiTaHHft aerKOBoro aBTO- 
M oönan c pa3annHbiMH TpancMHCcnnMH b  ycaoBHnx HUTeHciiBHoro 
rop o acK o ro  h  n p n ropoaH oro  aBHHceHHn. CKopocTb aBTOMoönan 
n o a a ep *H B a a a cb  npeaeabH o b o 3m o >k h o h  b  aannbix aoponciib ix 
ycaoBHnx aBHJKeHHn. B anana30Hnoft rn apon epeaan e öbian ncnoab- 
30BaHbi Bce cTyneHH b  KopoÖKe nepeaan. B aBTOMaTHnecKoft rna- 
pon ep eaan e BKaioneHHe nepeaan  npn noanocTb io OTKpbiTOft apoc- 
ceabHoft 3acaoHKe n p on cxoan ao  npn oöo p oT ax  aBH rarean  5060  b  
MHHyTy. H 3 SToft Taöanubi caeayeT , h t o  aBTOMoönab c rnaponepe- 
aaneft p a cx oayeT  TonaHBa HecKoabKO öoabrae, neM cepHÜHbift. Oa- 
naKO npHMenenne ru apon ep eaan  noaßoancT b o  npeMn ancnayaTa- 
u h h  yBcanniiTb cpeaH ioio CKopocTb a B im cm in  aBTOMOÖHan Ha 5,2—  

5 ,3 % .

T a ß j i H n a  3

napaMeTpu

nyTb b k m ...................................................................................
CpeiHHS CKOpOCTb ÄBHJKeHHH B K M / n ...................
Pacxoa TonaHBa Ha 100 km b ä .................................
CpeÄHHfi KpyTHiHHfl MOMeHT Ha KapaaHHOM Ba.ny

B K T M ................................................... .............................
CpeflHHft IipOIU’HT OTKpblTHH ÄpOCCeÄbHOH 3aCÄOH-

kh 3a Kpyr ......................................................................
Mhcjio oßopoTOB ÄBHraTeaa Ha 1 km n y r a  . . . . 
CpeflHee nepeflaToMHoe nncao b TpaHCMHCCHH . . 
Hncao nepeKaioneHHft Ha 100 km n y m .......................

aBH>KeHHe no ropoay JInH>KeKHe no npHropoa- 
HOMy uiocce
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EIpu ABHHceHHH aBTOMOÖHJIH no r o p o a y  HHCAO nepeKAtoneHHii 

CTyneHeft b aHana30HH0fi rH aponepeaane b 2,04 pa3a MeHbUie, neM 
b aBTOMaTHHecKofi, h b  1,92 pa3a MeHbrne, neM b cepHHHoft TpaHC- 
MHCCHH.

n p H  ABHHieHHH aBTOMOÖHJIH no npHTOpOAHOMy IUOCCe HHCAO 
nepeKjHOHeHHH CTyneHeft b anana30HH0H rH aponepeaane b 
1,33 pa3a MeHbrne, neM b CTaHaapTHoft TpaHCMHccHH. Ilpn iicnojib- 
30B3HHH b AHana30HHOH rH ap on epeaan e TOJibKO Tpex CTyneHeft b 
KopoÖKe nepeaan  hhcao  nepeKJHoneHHii ö ya eT  em e MeHbrne.

C neAblO OrpaHHHeHHH BeAHHHHbl paÖOTbl ÖyKCOBBHHH b cnen- 
AeHHH npH TporaHHH aBTOMOÖHAH b AHana30HHoft rHaponepeaane 
npHMeHeH neHTpoöe>KHbift peryAH Top, KOTopbift BKAionaeT cnenae- 
hhh TeM ÖucTpee, neM öbiCTpee pacTeT KpyTHiu,Hft MOMeHT Ha Typ- 
öiiHe THApoTpaHctJiopMaTopa.

HcnbiTaHHH noKa3aAH, h to  npHMeHHeMan b AHana30HHoft rnapo- 
nepeaane raapaBAHnecKaH cncTeMa ynpaBAeHHH cuenAeHHeM oöe- 
cneHHBaeT Öuerpoe h HHCToe BUKAroneHHe cnenAeHHH. B pe3yabTa- 
Te 9Toro BpeMH pa3pbiBa noTOKa m oiah octh  b MOMeHTbi nepeKAio-

HeHHH nepeaan  b AHana30HH0ft rH aponepeaane Ha 10% MeHbrne, 
neM Ha aBTOMoÖHAe c MexaHHnecKoft TpaHCMHCCHeft.

^Hana30HHbie rnaponepeaanH  coneTaiOT b ceöe  npeHMymecTBa 
aBTOMaranecKHx h cepnünbix k o p oöo k  nepeaan, ohh HMeioT öoaee 
n pocTyio  KOHCTpyKAHio, neM rnapoMexaHHnecKHe nepeaann h He 
TpeÖyiOT npn H3TOTOBAeHHH BUCOKOÜ TOHHOCTH. no3TOM y MO1KH0 
HaaaaHTb cepnftHOe npoH3BOACTBO aHana30HHbix rHaponepeaan 
Öe3 cymecTBeHHbix KariHTaabnux 3aTpaT. TporaH H e 3btom oöhah c 
aHana30HHoft rnaponepeaaneft npoHcxoaHT c HcnoAb30BaHHeM thä- 
poTpaHctjiopM aTopa, Ö Aaroaapn neM y paÖOTa ÖyKcoBaHHH b ciien- 
AeHHH noaynaeTCH rop a 3 a o  MeHbine, neM Ha aBTOMoÖHAe c cepnft- 
HOft TpaHCMHCCHeft. THapOTpaHC({)OpMaTOp T3K>Ke nO3B0AHeT co- 
KpaTHTb hhcao nepeKAioneHUH nepeaan  h craaiKHBaeT KpyTHAb- 
Hbie KOAeÖailHH B TpaHCMHCCHH. OTMeneHHble (jiaKTOpU nO3B0AHI0T 
yBeAHHHTb aOATOBenHOCTb TpaHCMHCCHH aBTOMOÖHAH.

IlpeJKae B cero AHana30HHue rnaponepeaanH  neAecooöpa3HO hc- 
noAb30BaTb Ha AerKOBbix 3btom oÖ hahx c  ABHraTeaeM paÖOHHM 
oöi>eMOM 1,2— 2,0 a.

y f lK  629.113.011.2

PacneT Hecymero Ky30Ba aBTo6yca 
Ha KpyneHHe c Mcnonb30BaHneM 3U B M

fl-p  Te xH . H a yK  M. E. UlKOJlbHHKOB, »a H fl. t o x h .  H ayK  T. JI. J1ACEBHH
H AM H

B n P E f lb l^ y m H X  paÖOTax [1 h 2] Öuah H3yneHH npHHim- 
nu nocrpoeHHH pacneTHofi cxeMU h ochobh oS  CHCTeMH aah  

pacneTa Ky30Ba aBTOöyca Ha oöiuee KpyneHHe. Ha hx ocHOBe b 
H AM H  co3aaH MeTOa pacneTa Ky30Ba aBTOöyca Ha KpyneHHe h 
pa3paÖOTaHa ero aBT0M3TH3aAHH Ha 3U B M . C HcnoAb30B3HHeM 
3 H B M  KanecTBeHHO H3MeHHioTCH MaTeMaTHnecKHft annapaT h He- 
KOTopue npneMbi pacneTa. Tax, HanpHMep, öoaee BbiroaHO onepn- 
poBaTb He OTaeabHHMH BeAHnHHaMH, a hx M3CCHB3MH, KpoMe TO- 
ro, TepneT cm u ca  paa THnoTe3 h aonymeHHft, npeaHa3HaneHHbix 
a a h  yMeHbineHHH KoannecTBa BbinHcaeHHft.

B oa b u ioe  npeHMyuiecTBo a aeT  HcnoAb30B3HHe M aTpanHoro an­
napaTa AHHefiHoft a a reö p u . C e ro  noM onibio npeacTaBAHioTCH b 
MaTpHHHOM (BeKTOpHOM) BHAe sniopbl ÖHMOMeHTOB, H3rHÖaiOIAHX 
H KpyTHIAHX MOMeHTOB, reOMeTpHHeCKHe XapaKTepHCTHKH HeCyniHX 
saeMeHTOB Ky30Ba, cTaTHnecKH HeonpeaeaHM bie oöoöm eHHbie ch ah  
h BHeuiHHH Harpy3Ka. l lp n  9t o m  Becb pacneT cBoaHTCH k  Bunoa- 
HeHHio aareöpaHnecKHx aeftcTBHft Haa MaTpauaMH, KOTOpbie y a o ö -  
Hbi a a h  nporpaMMHpoBaHHH. T o ra a  O TnaaaeT H eoöxoanM ocTb b 
MHoronHcaeHHbix npoM e»cyTonHbix rpaiJmnecKHx nocTpoeHHHx 
9nl0p MOMeHTOB H ÖHMOMeHTOB B OCHOBHUX CHCTeM3X, KOTopue 
AAH T3KHX CAOJKHblX npOCTpaHCTBeHHUX MHOrOKpaTHO CT3THneCKH 
H eonpeaeaH M ux KOHCTpyKAHft, KaK aBTOÖycHue Ky30Ba, aocTaTon- 
ho TpyaoeM KH h rpoM03AKH. noHBAHeTCH npaKTHnecKan bo3mojk- 
HOCTb b MHoroßapnaHTHux pacneTax a a h  '  pa3AHnHux ‘ caynaeß  
BHeniHHx Harpy30K h npn pa3annHUx BapnaHTax KOHCTpyKTHBHoro 
HcnoAHeHHn (HanpHMep, pa3AHnHux 3HaneHHax BeannnH reoM eT- 
pnnecKHx xapaKTepncTHK Hecyn inx aaeMeHTOB), a OTCioaa nepe- 
XOA K MaiUHHHblM MeTOAaM npOeKTHpOB3HH5I, C03AaHHK> OnTH- 
MaabHblX no 3aaaHHUM KpHTepHHM KOHCTpyKIlHH.

PacneTHaa ,[1 h 2] cxeMa Ky30Ba aBTOÖyca (pnc. 1) npeacraB 
aeHa b BHae toh k o ct6 h h o h  ÖHKOHCTpyKAHH, cocToauieft H3 aßy> 
OÖOAOneK (KpuniH H OCHOBaHHH), COeAHHeHHUX CTepiKlieBOft CHCTe
Moft —  CTOHK3MH ok oh  h ABepeft. R u n  öoAbuieft o ö ia h o c th  perne- 
hhü h npHMeHHMOCTH hx k  öoaee ninpoKOMy npyry KOHcrpyKTHB- 
h u x  peuieHHft coBpeMeHHUx h nepcneKTHBHUx aßToöycoB, a TaKHce 
c yneTOM HeoöxoaHMocTH nocTpoeHHa ancKpeTHOfi pacneTHoft cxe- 
mu öyaeM cnnTaTb oöoaonenHbie nacTH Ky30Ba CTyneHnaTO-nepe- 
MeHHUMH no AAHHe ‘ TOHKOCTeHHbIMH KOHCTpyKUHHMH CO CAOJKHOft 
4>opMoft nonepennbix ceneHHft, y  k o to p u x  reoMeTpnnecKHe xapaK­
TepHCTHKH nOCTOHHHU B K31KAOM npOAeTe MeiKay CTOÖKaMH, HO 
H3MeH5H0TCH c nepexoaoM o t  npoaeTa k npoaeTy. He öyaeM Ha- 
KaaauBaTb h orpaHHneHHft Ha BeaHHHHM H3rnÖHO-KpyTHAbHux xa- 
paKTepHCTHK k ceneHHft oöoaonenHux nacTeft Ky30Ba [2 ]: He npn- 
MeM k —*0. OxoHHue h anepHue ctoA k h  ÖyaeM npeacraBaaTb co- 
ctohu ihm h H3 aßyx BeTBeft: HHiKiieft h BepxHeft (pnc. 1). O hh mo- 
ryT HMeTb pa3Hbie no BeannaHe reoMeTpnnecKHe xapaKTepHCTHKH 
h pa3Hue yrau HaKAOHa k  npoaoabHoft h nonepenHoft BepTHKaxb- 
HUM nAOCKOCTHM Ky30Ba.

T a xa n  pacn eraaa  cxeM a x o p o m o  noaxoaH T  a ah  aßToöycoB  c 
pa3AHnHoro BHaa KOHcrpyKiiHHMH K apxaca  h THnaMH iiecyn in x  ch- 
cTeM, a T a K * e  aaa  pa3AHHHux no BHay KOHCTpyKUHft ok oh h oto  
noaca  aßToöycoB . C to A k h  ok oh  h asep e ft M oryT öu Tb  HaKAOHHU- 
MH H aaare C KpHBOAHHefiHOft OCbK). B A3HHOM CAynae CTOÖKa OK- 
Ha c KpHBOAHHeftHoft ocb io  b pacneTHoft cxeM e 3aMeHaeTCH eroft- 
Koft, cocToam eft H3 a ß yx  npsMOAHHeftHbix ynacTKOB. Ilp H  Heoöxo- 
AHmoöth m ojkho noayHHTb h ö o a ee  TOnHyiO annpoKCHMaiiHio KpH- 
BOAHHeftHblX OCeft CTOeK, 3aMeHHH HX AOMaHOft AHHHeft C .ÖÖAbllIHM 
HHCAOM npHMOAHHeÖHUX ynacTKOB.
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AHajiH3 C T a ra ie c K O ft  H eonpeaeaH M O CTH  TaK o ft pacneTH O ft cx eM U  
no M eTOÄy ckji c rp o H T e a b H o fi m cxh h h k h  n oK a3 U B aeT , m to jiHiUHHe 
HeH3BecTHHe, e c a n  npHHHTa ocH O BH aa cHCTeMa TH na npH BeaeH H oft 
Ha PHC. 3 ,0  [ 2 ] ,  M05KH0 npeÄCTaBH Tb MHOrOMepHbIM BeKTOpOM HJIH 
MaTpHueft-CTOJi6uoM:

Q —  | {<3o, 1, 3 ^ 0 , 2, 3 • • • <?0. n - 2 ,  n - l Q c ,  n - l Q c ,  n } |’» 0 )

Qo. ft, ft+1  =  | {  ^ 0, ft, ft +  1 M x  0, ft, ft+1  ft +  1

$ )} k ,  ft+1 ^ y ,  c, ft+1 ^ x ,  c , ft+1 ^ z ,  c, f t + l }  | •

Oe, <i— l =  I {  M y ,  c> c> n_ j  Afz> }  | ,

0c, n =  | { ^ c ,  c, c, n ^ y ,  c, a ^ x ,  c, n ̂ z ,  c, n }  |-

CMbICJI 3JI6M6HTOB 3TOrO BeKTOpa ÜOHHTeH H3 paÖOTH , [2 ] . OHH 
npeÄCTaBJiaioT coöo ft o 6 o 6 ineHHbie c h jiu , npHKJiaauBaeMbie k  
ochobhoh CHCTeMe THna npHBeneHHOH Ha pnc. 3, 0  , [2 ] ,  B3aMeH o t - 
öpouieuHbix CBH3efl oöojionenH bix h CTepiKHeBoft nacTeft pacneT - 
Hoft cxeMH.

PacKpbiTHe cTaTHHecKofi HeonpeuejiHMocTH pacneTHOö cxeMbi 
Ky30Ba aBTOöyca h onpeaeaeHHe opaHHaT amop m om chtob h  6 h- 
MOMeHTOB b Heft BbinojmHiOTCH c  noM om bio aareöpaHiecKHX one- 
paiiHft Haa MaTpnuaMH. f la a  KpancocTH He 6yaeM npHBOOHTb Bce 
3th MaTpniibi noJiHOCTbio, TaK KaK hx pa3BepHyToe H3o6paiKeHHe 
ÄOCTaTOHHO rpoM03ÄKO, a  paccMOTpHM jiHUib cxeMy hx  nocTpoe- 
hhh. 3 aaan a  c o c to h t  b tom , h to 6 u  c noMombio MaTpnit aaTb Ma- 
TeMaTHnecKoe onncaim e smop MOMeHTOB h 6 hmom6 h tob  b o ch ob ­
hoh CHCTeMe OT aeftCTBHH BeKTOpa Q H B03M05KH0H BHeHIHeft Ha- 
rpy3KH, a TaKHce reoMeipHnecKHx xapaKTepncTHK paccMaTpHBae- 
MOH KOHCTpyKHHH.

f l j ia  MaTeMaTHHecKOro onncaHHH sn iop 6 hm om chtob h MOMeHTOB 
OTaeJibHbie aaHHbie ißopMHpyiOTCH b m scchbu, npeacTaBaeHHUe 
MaTpnuaMH. HanpHM ep, naenn m om chtob h 6 hmom6 h to b  3anncu- 
BaiOTCH b BHae «M aTpH ii n a en » o k oh h u x  CToeK h oöo jion e iH b ix  
nacTeft pacneTHoft cxeMbi Ky30Ba aBTo6 yca . TaK , ä jih h u  naen 0 6 0 6 - 
meHHblX CHJI, C nOMOUlblO KOTOpblX BblHHCJIHIOTCH MOMeHTbl ÄJIH 
OKOHHOft CTOÖKH C HOMepOM k, MOIKHO npeÄCT3BHTb MaTpHHeft

0 0 0 0 4 ? »

- 4 ? f t 1 - 4 ? . 1

- 4 ? . 0 0 4 ? * 0 0

i 0 0 - 1 0 0

0 0 0 0 0 0

0 0 1 0 0 1

(2)

B, ft, ft +  1

- 4 ? * + i 0

2 | < > f t + i | 0

- 2 4 ?  ft+ l 0

0 - 4 V i

0 2  | - f f f t + i l

0 - 2 4 ?  ft+ l

( 3 )

rae  <Jjp t+1  —  ceKTopHaabHue (o6o6inenHue ceKTopnaabHue)

KOopÄHHaTbi oöoaoneK b MecTax, rae k hhm  npnMUKaiOT c to h k h .
Ha ocHOBe MaTpHU (2 ) h (3 )  c tpo h tc h  öjionHO-ÄHaroHajibHbie 

MaTpHUbi naen Bceft 6HKOHCTpyKUHH —  pacneTHoft cxeMbi Ky30Ba 
aBTo6 yca :

A | A A  A  1
^c, ji \ *c , 1 ’ ^c, 2 ' ' ' * ^c, n—1 j  ’

A f A  A A 1
^b, ji =  t  ̂ b, 1, 2 ' ^B, 2, 3 > ' ’ ' * ^b, n—1, n J >

A J A  A A l
^c, n =  \ ̂ c, 2» ^c, 3 ’ • '  • > ^c, n — 1 }  ’

A J A A  A 1
^B, n =  \ ̂ B, 2, 3> bB, ^b, b— 1, b J "

( 4 )

BjionHbie MaTpHHbi CTaTHiecKH onpeaeJiHMbix peaKUHft Ro, n H 

R c, n o t  eÄHHHHHoro BeKTOpa Q, B03HHKaiouiHX b inapHHpax c to -  
eK, KOTOpbie BBeaeHH b ochobh oh  CHCTeMe [2 ],  c tp o h tc h  Ha 6a3e 
MaTpHIl BHÄ3

R  W  .
c, ft ■

*0, ft

2
0 0 0 0

1 *0, ft, ft+l 0 —  1 0 0

bo, ft — 4 ?  *, ft+i 1 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 o

( 5 )

„(x) — /(t) „ ( t \  • a(t) — / W . m W . « I t )  • b W  =  /(t) m (l)
“ c, ft ~  l c, ft n l ,  ft > °c , k ~  c, ft m l ,  ft 2ft I n c, ft *c, A l ,  f t "^ ,  ft >

rae —  ä jih h u  BepxHeft ( y = l )  h H H »H eft ( y = 2 )  BeTBeft

CTOÜKH C HOMepOM k,

m iT, f t = co s  “ ft7’ ; ” $ ,k  = co s  ßftT); n i ] k  = s in  “ ft1’ ;

n ^ k =  s in  —  HanpaBjiHiomHe KOCHHycu h CHHycu CToeK;

a ^ ,  —  yrau  HaKJioHa CToeK k ( y =  1,2);

—  paccTOHHHe MeiKÄy TOiKaMH ceneHHH o6 o jio - 

neK, rae k  hhm npHMUKaiOT ctoü kh .
n jie n n  o6o6m eH H U x ch ji, c noM om bio KOTopux bu hhcjih io tch  6h- 

MOMeHTU oöoJionenHux nacTeft Ky30Ba aBTOÖyca M eiKay TonnaMH k 
H k-\-\, MOÄHO npeaCTaBHTb MaTpHIieft

rae l0, h, k+i —  paccTOHHHe MeiKay uiapHHpaMH cMeacnux CToeK; 
b0, k —  paccTOHHHe Meatay uiapHHpaMH n apu  CToeK c ho- 

MepoM k\
H l )

o,ft,ft+ i —  paccTOHHHe o t  mapHHpoB, CToeK a o  ueHTpa h3th- 
6a ceneHHH BepxHeft oSo jiohkh . 

BaoHHO-aHaroHa.ibHbie M aTpniiu  6hmom6htob h KpyTHm nx mo- 
MeHTOB Boo oöoaon e 'iH u x  nacTeft 6HKOHCTpyKiiHH ö t  eaHHHHHbix 
3HaneHHft o6o6m eHHUx chä, n epeaaßaeM u x oö o a o iK a M , c tp o h tc h  
Ha ocHOBe MaTpHH-CToa6uoB

2e =  | {B ; s y Ä iBp }| .  (6)

rae ß£, B ^, mKp — opanHaTu smop eaaHHHHUx 6hm om chtob

(Ha aeBOM h npaBOM KOHiiax) h KpyTnuiHX m o m c h to b  aaH H oro 
3JleMeHTa KOHCTpyKHHH.

H cnojib3yH  H33BaHHue Buiue MaTpnnH, m ojkho  3aiiHcaTb noa-  ̂
Hyio M aTpniiy aniop 6h m o m 6h to b  h KpyTHiiiHx m o m c h to b  o ö o a o -  
neHHux aacTeft pacneTHoft cxeM U b ochobhoü  CHCTeMe o t  aeftcTBHH 
eaHHHiHoro BeKTOpa Q b caeay io iiieM  BHae:

4 » )  =  B00 -  (b *  l  ; t a Ä C | 1 +  BZ l 'B, J e ,  n R c .  « ) ■ ( 7 )

(8 )

noaoÖ H U M  o6pa30M c tp o h tc h  M aTpniia sn iop H3rHÖaiouiHX MO­
MeHTOB b ropH30HTaabHoft naocKOCTH a an  oöoaonenH U x nacTeft 

pacneTHoft cxeM U  Ky30Ba aBTo6 yca  M z h MaTpnua aniop m om chtob 

CTOeK M c B OCHOBHOH CHCTeMe OT ÄeftCTBHH eÄHHHHHOrO BeKTOpa Q.  
H 3 3 th x  MaTpnn (ßopMHpyeTCH 6 aonHan MaTpHu,a-cToa6 eu  aniop 
MOMeHTOB H ÖHMOMeHTOB B OCHOBHOÜ CHCTeMe paCHeTHOft CXeMU 
Ky30Ba aBTOÖyca o t  eaHHHHHoro BeKTOpa Q  b caeay io iiieM  BHae:

^ f t 'f t + i  —  < ’ ft, f t + i ' ■ k ^ K" c ,  ft >

reoMeTpHnecKHe xapaKTepHCTHKH saeMeHTOB pacneTHoö cxeMbi 
Ky30Ba aBTo6yca onncbiBaioTCH MaTpHiieft noaaTaHBOCTeö

n = { i 7 a , n z , 2/7c} .  (9)

3 T a  M aTpaua c tp o h tc h  Ha 6a3e saeM eHTapHux MaTpnnВологодская областная универсальная  научная библиотека 
www.booksite.ru
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r.
d,W  _ _  „ (7 ) _ „ < t )
TA, A + l t'-A, A + l aA, A+ l

. , . ( t) + ( t) „ ( i )
H ,  A + l TA, A+ l aA, A+ l

a (l)  „ ( l )  l (l ) M
“ A, A+ l . “ A, A +  l A, A +  l A.A +  l

2, A, A+ l

• /7 W  =
» i Jv. k

rae •/j.^A A + i—  ceKTopiiajibHbie m om chth  iiHepumi oöoAoneK;

• ^ A ,  ft+ i—  MOMeHT imepmiH npn hhctom  KpyneHHH 060 - 

Aonen;

—  MOMeHTbi iin epm iii oTHOCHTCAbHo oceft %, £ h ri 

CToen;
E ,  G  —  Moayjra yn pyrocn i 11 caßiira;

4 t^a + i —  paccTOHHHe MeJKÄy MecTaMii conpHJKemiH c to - 

e x  c oöoJiOHKaMH;

J3j =  A+l kk)h+\ tflkh ]k + l  4 ? A+l ’
A+l

) ~  , A + l ^7+ A + l stl ^A,'a +  1 4 ^ A+l :
, A + l

} ------- =  G ^ ’ a, A + l ; (  4 , rA + .)2 =  G t y  A, A + lI  E J $ ,

„ W
^A, A + l

A, A+ l •

1 ß p , 2 • • • ß p?||ß P =  llß P. 

ß P , r  =  | { ß p , r ^ , ^ c ,
d l )

rae B,
P. r

(13)

24
K O Topan  c o a e p *H T  bcio c o n o K y n iio c T b  am op hah n cex  r =  1, 2,
..., q BapnatiTon niiein iieft iia rpysK ii, B03iiHKaiomnx b necyrunx 3Jie- 
M em a x  Ky30Ba aBToöyea  npn e ro  oöm eM  KpyneiniH.

nporpaMMMpoBaime h aBTOMaTH3auHH MeToaa pacneTa Ky30Ba 
aBTOÖyca Ha oöm ee KpyneHHe peaAH30BaHH Ha 3LI.BM 
«M hhck-22». IlporpaMMa —  KOMnaeKcuan, coctoht H3 aeBHTH aB-

GEJz }k , A + l

/?> A

4 V a+1

IlycTb  3aaaHbi r = l ,  2, q BapnaHTOB BHeuiHeft kocochmmct- 
pHUHOft Harpy3KH, Ha KOTOpbie HeOÖXOÄHMO BbinOJIHHTb pacneT Ky- 
30Ba. BapnaHTbi BHeuiHeft KOCocHMMeTpnnHoft Harpy3KH MoryT ot- 
jiHnaTbCH KaK no BejiHHHHe, TaK h no xapaKTepy. HanpHMep, Ba- 
pnaHT 1 MOJKeT 03HanaTb KOcocHMMeTpuuHoe HarpyiKeHHe Ky30Ba 
o t  chä, nepeaaBaeMwx HepoBHOCTHMH aoporn; BapnaHTbi 2, 3, 4 —  
o t  pa3AHHHoro coneTaHHH HepaBHOMepHoro pacnpeaeJieHHH nacca- 
JKnpoB b Ky30Be hjih Harpy30K o t  Beca arperaTOB c Harpy3KaMH 
OT HepOBHOCTeft ÄOpOTH; BapnaHTbi 5, 6, 7 —  OT KOCOCHMMeTpHH- 
HblX COCTaBJIHIOUlHX Harpy30K, B03HHK3I0II1HX npH aBapHHHblX ÄO- 
pOJKHblX CHTyanHHJC, H T. Ä.

ßjIH  Bcex 3THX H ÄpyrHX B03M0JKHbIX CAynaeB KOCOCHMMeTpHH- 
Horo HarpyjKeHHH Ky30Ba aBToöyea Bce 3anHcaHHbie Bbiuie Bbipa- 
JKeHHH ocTaioTCH HeH3MeHHbiMH. Pa3JiHHHbie BapnaHTbi HarpyjKe­
HHH yHHTblBaiOTCH COOTBeTCTByiOIIlHM nOCTpOeHHeM ÖAOUHOÖ Ma- 
TpHIlbl-CTpOKH sniop MOMeHTOB H ÖHMOMeHTOB B OCHOBHOH CHCTeMe 
o t  BHeuiHeft Harpy3KH, KOTopaH mojkct öbiTb 3anncaHa

—  M aTpH iia -cTO Jißeu  sn iop öh m o m ch to b  h K pyTH u inx  

MOMeHTOB B OÖOAOHeHHblX H3CTHX KOHCTpyKHHH 
hjih r - ro  B apu aH Ta  BHeuiHeft KOCocHM M eTpnnHoft 
H arpy3K H ;

M z , r ; M c , r —  MaTpHHbl 3niOp H3TH6aiOmHX MOMeHTOB ÄJIH 0 6 0 - 
AoneK h CToeK.

Tenepb m ojkho  3anHcaTb MaTpnuHoe BbipajKeHHe äjih  cncreMbi 
KaHOHHHeCKHX ypaBHeHHft MeTOÄa CHÄ CTpOHTeAbHOH MCXaHHKH, 
pacKpbiBaiom ee craTHHecKyio HeonpeÄCAHMocTb KOHCTpyKHHH, b 
cJieÄyiom eM b h ä c :

B ' r i B Q a +  ß '/Tß p  =  0 , (12)

rÄ e  ’Qa —  MaTpuua peuieHHft, onpeÄeAHeM an H3 pemeHHH cncTe- 
mu (1 2 ).

SjieMeHTaMH MaTpHHbl Qa  HBAHIOTCH BeKTOpbl Q  ÄÄH K3*ÄO rO  
H3 q BapnaHTOB BHeuiHeft Harpy3KH. M o jk h o  3anncaTb M a ipn u y 
sn iop MOMeHTOB H ÖHMOMeHTOB Ky30Ba aBTOÖyca B ÄeftCTBHTeÄb- 
Hoft CHcreMe (Bce npeÄ b iÄ yu w e MaTpuubi sn iop OTHOCHÄiicb k oc- 
hobhoü  CHCTeMe), t .  e. b pacueTHoft cxeM e (pnc. 1 ).

6 Ei ,
n,

t o h o m h m x  noÄnporpaM M , BHpa- 
n - jKeHHbix Ha aÄropnTMHHecKOM

H3MKe «AäTOÄ». OÖMeH HH(J)Op- 
Mauueft THna «pe3yÄ bTaT  —  hc- 

(10 ) xoÄ H u e ÄaHHbie» MeJKÄy noÄnpo- 
rpaMMaMH ocymecTBÄHeTCH iepe3 

2  ] i i  BHeuiHee 3anoMHHaiouiee ycTpoft-
ctbo— MarHHTHyio ÄeHTy. B  cbh- 

1 2|| 3H C HeOÖXOÄHMOCTbK) pa3Bep™ -
B3HHH B OnepaTHBHOft naMHTH
3 U B M  «M h h ck -2 2 » MaTpnu bu- 

c o k o to  nopHÄKa nocÄeÄHHe pacHÄeHeHbi Ha öäokh  MeHbiunx pa3- 
MepoB, a Bce onepaunn ÄHHeftHoft aÄreöpu ocymecTBÄHiOTCH 
h3ä MaccHBaMH, pacnoÄOJKeHHbiMH b yKa3aHHbix ÖÄOKax. FIoÄnpo- 
rpaMMU oöiaeÄHHeHbi ynpaBÄHiomeft nporpaMMoft, cocTaBÄeHHOft b 
ÄeftcTBHTeÄbHbix aÄpecax. YnpaBÄHiomaH nporpaMMa npoH3BOÄHi 
aBTOMaTHnecKHH nepexoÄ o t  OÄHoft noanporpaMMH k  nocÄeÄyio- 
meft. BpeMH BbiuHCÄeHuft ääh  o ä h o to  BapnaHTa KOHCTpyKHHH aß- 
Toöyca h OÄHOro bhäb BHeuiHeft Harpy3KH c MOMeHTa bboäb  nep- 
(pOÄeHTbi c ynpaBÄHiouieft nporpaMMoft ä o  MOMeHTa, OKOHuaHHn
BblÄaHH BbIXOÄHblX ÄHHHblX ---- M3TpHUbI B a COrÄaCHO (jlOpMyÄC
(13) cocTaBÄHeT 25 mhh. M aTpuiia B a nocÄe 3aBepraeHHH cneia 
BbiÄaeTCH Ha nenaTb (TB M -16 ) b SKcnoHeHunaÄbHoft ijiopMe.

AHaÄH3 pe3yÄbTaTOB pacneTa Ha 3 L (B M  aBTOÖycHoro Ky30Ba < 
BOCeMbK) napaMH BepTHKaÄbHblX CTOeK H nOCTOHHHbIMH no ÄÄHHI 
KV30Ba reoMeTpunecKHMH xapaKTepncTHKaMH noKasan, CÄeÄyromee 

HanpnHceHHH o t  H3rn6a b ropH30HTaÄbHoft häockocth Kpbirni 
H OCHOBaHHH, BbI3BaHHbie SÄßMeHTaMH MaTpHUH Mz, He3HanHTeÄb- 
Hbi h ÄeJKaT b npeÄeÄax 50 ktc/cm2. H3rHÖaiouiHe MOMeHTbi ctock 
b nonepenHoft häockocth OTHOCHTeÄbHO och 1 (cm. TaÖÄHuy) HMe- 
io t cymecTBeHHoe 3HaneHHe ÄHiub ääh ctock  1 h 8. npoMejKyTon- 
Hbie CTOÜKH H30THyTbI npeHMyUleCTBeHHO B nÄOCKOCTH ÖOKOBHH OT­
HOCHTeÄbHO och Z,. OpÄHHaTM sniop H3rHÖaiomHX momchtob Bepx-

HHX H HHJKHHX K0HI10B CTOeK B nÄOCKOCTH ÖOKO­

BHH öäh3kh no aöcOÄiOTHOH BeÄHHHHe (b  ä3hhom CÄynae HCKÄione- 
Hne cocTaBÄHeT CToftna 8 ). Bce s to  TeopeTHnecKH noÄTBepÄÄaer 
npaBOMepHocTb npnÖÄHHceHHoro MeTOÄa pacneTa Ha KpyneHHe Ky- 
30Ba aBTOöyca, H3ÄOJKeHHoro b paöoTe [2 ],  KOTÄa OTÄHnHbiMH ot 
HyÄH CnHTaiOTCH TOÄbKO HeH3BeCTHbie Yc, n H X c , h npn k = \ ,  2,

IIoMepa

1 2 3 4 5 6 7 8

M l , k 3696 429 145 -6 9 -2 7 8 - 8 6 447 -4283

1 2395 4441 4959 5033 4833 4533 3588 4688

M \. k -2335 -4434 -4949 -5024 -4824 -4524 -3563 -2114

H a pnc. 2 cnÄOUiHbiMH ähhhhmh noKa3aHbi sniopbi HanpnjKeHHft 
ääh CToeK, noÄ-yneHiibie no pe3yÄbTaTaM pacn era  Ha 3 H B M  Ky30- 
Ba aBTOöyca c BoceMbio napaMH BepTHKaÄbHbix CToeK. TonnaMH no- 
Ka3aHbi SKcnepHMeHTaÄbHbie 3HaneHHH HanpnjKeHHft ääh s to to  Ky- 
30Ba. Kan bhäho H3 cpaBHeHHH, pacneTHbie h SKcnepHMeHTaÄbHbie 
3HaneHHH HanpnjKeHHft ääh CToeK xoporno coßnaÄaioT.

JIäh noAOKOHHoro h hhaokohhoto noncoB ceKTopnaÄbHbie Hanpn- 
JKeHHH, BbinncAHeMbie Ha CT3ÄHH pacneTa Ky30Ba Ha o ö m e e  Kpyne- 
Hiie [ijiopM yÄa (1 3 )] ,  hbähiotch ÄHUib cocTaBÄHiomHMH öoÄ ee 
C ÄO *H oro HanpnjKeHHoro coctohhhh, B KOTOpOM HaXOÄHTCH hbä- 
OKOHHbift h noÄOKOHHbift noHca. 3 to  noÄTBepjKÄaeTcn THnnnHbiMH 
smopaMH SKcnepHMeHTaAbHbix HanpHJKeHHft, noKa3aHHMMH Ha 
pHC. 3, H3 KOTOpHX CÄeÄyeT, nTO noÄOKOHHbift H H3ÄOKOHHblfi non- 
ca aBTOÖycHoro Ky30Ba c BepraKaÄbHbiMH cToftKaMH HcnbiTWBaioT 
3HaHHTeAbHbie ÄetjjOpMaHHH H3THÖ3 B nÄOCKOCTH ÖOKOBHH. MeJK­
Ä y  TeM B COOTBeTCTBHH C 33KOHOM CeKTOpHaÄbHblX (oÖOÖmeHHblX 
ceKTopnaÄbHbix) nÄom aÄeft, npHHHTOM b pacneTHoft cxeM e Ky30Ba 
aBTOöyca Ha oöm ee  KpyneHHe, noÄOKOHHbift h HaÄOKOHHbift nonca 
äoäjkhm HcnbiTbiBaTb paBHOMepHbie no hx nonepenHbiM ceneHHHM 
HanpnjKeHHH cjkhthh— pacTHJKeHHH. FTocKOÄbKy pacneTHbie h skc- 
nepnMeHTaÄbHbie HanpnjKeHHH o k oh h h x  CToeK x o p o m o  coßnaÄaioT 
MeJKÄy coöo ft, t o  oTciOÄa cneÄyeT, h to  AeiJiopMauHH H3rnöa noÄ- 
OKOHHOTO H HaÄOKOHHOrO nOHCOB M3Ä0 BAHHIOT Ha BeKTOp Q  H HO- 
cht MecTHbift xapaKTcp.

TaKHM oöpa30M , npn pacneTe na nponnocTb nOÄOKOiinoro h nan- 
OKOHHoro noacoB, TaK jKe KaK ääh 3AeMeiiTOB KapKaca ocuoBaiiHH 
[3 ] h ÄßepHbix npoeMOB [4 ],  TpeöyeTCH KpoMe onpeÄeÄeHHH Ha­
npHJKeHHft o t  oörn ero  KpyneHHH (H3rnöa) Ky30Ba eme h BbinncAe- 
Hne HapnjKeHHft o t  MecTHoro H3ruöa Harpy3KaMH, npHAOSeHHUMHВологодская областная универсальная  научная библиотека 
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P h c . 2. P a c n e T H b ie  h S K c n e p H M e H T a jib H b ie  3H aneH H H  Hanp«>KeHHft ä j ih  okoh-
HblX CTOeK, nOÄOKOHHOrO H HaÄOKOHHOrO nOHCOB aBTOÖyCOB C BepTHKaJIbHbl- 

MH CTO flKaM H :

a  —  naÄO K O H H bift n o H c ; 6  —  ctoAkh okoh; e  —  noAO K O H H biö  n o n c  ( c n j io u i-
HblMH JIHHHHMH nOKa3aH paCHCT; TOMK3 MH — 3KCnepHMeHT)

HenocpeacTBeHHO k  noacaM . 3 t h  HanpHaceHHH m o j k h o  npnöan- 
>KeHHO onpeaeaH Tb h nonoaHHTeabHbiM pacneTOM, MeTOHHKa k o t o - 
poro  ycTaHaBJiHBaeTCa KasKÄHH pa3, b  3 3 b h c h m o c t h  o t  KOHCTpyK- 
t h b h o t o  HcnojiHeHHH KOHKpeTHoro o6pa3ua aBTOöyca. E can  noa- 
OKOHHbift nonc BMecTe c KapnacoM ocHOBaHHH oöp aayeT  <}>epMeH- 
HyfO KOHCTpyKIXHIO, a JIHCTbl OÖIÜHBKH ÖOKOBHHbl H3-3a nOTepH 
yCTOÜHHBOCTH H MCCTHblX fle^OpMaUHÜ He npenHTCTBVIOT CBOÖOÄ- 
HbiM nepeMemeHHHM y3aa, oöpa30BaHHoro o k o h h o h  c t o h k o h , noa- 
OKOHHblM nOHCOM H paCKOCaMH ÖOKOBHHbl, TO npHÖaHHCeHHO 
M05KH0 aOnOaHHTeabHblft pacneT nOCTpOHTb TaK. OTÖpOCHM OKOH-

Hbie CTOÜKH H npHaOHCHM B33MeH MOMeHTbl B03HHKai0IITHe B

HX HHJKHHX KOHUaX. IToCKOnbKy paCCMaTpHBaiOTCH MeCTHbie Ha- 
rpy3KH, npHMeM, h t o  sniopbi oöoöm eHHbix cna, npHaoa<eHHbix k  
y3 a y  Kapnaea, 3aTyxaiOT (HanpHMep, no aHHeftHOMy aaKOHy) Ha 
aanHe crepw H H  KapKaca, paBHoft paccTOHHHio a o  O anw aftm ero  
y3aa  (jjepMeHHoft KOHCTpyKUHH. Toraa, pacnpeaeanM  H3THÖaioiuHft

MoMeHT , nepenaBaeMbift o t  c t o h k h  c HOMepoM k, Meacay

CTepjKHHMH KapKaca, cxoaamHMHCH b  y3ae, nponopiinoHaabHO h x  
h3t h 6 h o h  >KecTKOCTH b  naocKOCTH ö o k o b h h , t . e. no 4>opMyae

# 2
V =  1

(14)

IUHX MOMeHTOB, B03HHKaK>IUHX B KpaHHHX CeHeHHHX OKOHHblX CTO- 
en. riosTO M y npeacTaB an er HHTepec H3yneHHe 3 3 b h c h m o c t h  h 3t h - 
öaiom Hx MOMeHTOB k CToeK o t  reoMeTpHHecKHX xapaKTepnc- 

t h k  HecymHx saeMeHTOB Ky30Ba. PaccMOTpnM ToabKO 33 b h c h m o c t h  
k OT BeaHHHHbl MOMeHTa HHepUHH CeHeHHH OCHOB3HHH Ky30-

Ba npn h h c t o m  KpyneHHH .

H3 paÖOTbi [2 ] ca ea yeT , h to  s t s  reoM eTpHnecKaa xapaKTepn- 
CTHKa M O *eT  b aocTaTOHHO uiHpoKHX np en eaax  yBeaHHHBaTbcn 3a 
CHeT H3MeHeHHH KOHCTpyKUHH: BBeaeHHH 33MKHyTbIX KOHTypOB B 
ceneHHa ocHOBaHHH, b tom  HHcae h npo<j)Haeft 3aM K jiyToro koh- 
Typa. HMeioTcn h a p y ra e  nyTH yBeaHneHHH 3HaneHHft s to h  x a ­
paKTepHCTHKH [5 ] ,  H3 KOTopon ca ea yeT , h to  m om cht HHepunn npn 
HHCTOM KpyneHHH OCHOBaHHH CymeCTBeHHO 33BHCHT OT H3Th6hOH 
»ecTKOCTH ero  KapKaca, b tom  nncae h pacKOcoß, b nanpaBaeHHH 
H3 naocKOCTH öokobh h  h nona. C aeaoßaTeabH o, m om cht HHepuHH 

OCHOB3HHH M05KHO nOBbICHTb T3KJKe nyTeM BBeaeHHH B KOH-

CTpyKUHIO KapKaca Ky30Ba paCKOCOB. ripHHeM 9(|><})eKTHBH0CTb pac- 
ko co b , KaK ca ea yeT  H3 paöoTM  [5 ] ,  TeM öoabu ian , neM öoabu ie Be- 
aHHHHa HX MOMeHTa HHepUHH OTHOCHTeabHO OCH HX CeHeHHH, co- 
Bnaaa iom ero  c noBepxHOCTbio o chob3hhh  Ky30Ba.

Ha pHC. 4 nOKa3aHa 3aBHCHMOCTb H3rHÖaiOIUHX MOMeHTOB B 
KOHUeBblX CeHeHHHX CTOeK OKOH OT H3MeHeHHH MOMeHTa HHepuHH 
npn hhctom  KpyneHHH ochob3hhh aBTOöyca. H 3 Hero ca ea yeT , h to  

C POCTOM H3THÖalOIUHe MOMeHTbl M j  U0CT3T0HH0 HHTeH-

chbho yMeHbuiaiOTCH, h to  cnocoöcTB yeT  yMeHbUieHHK) MaKCHMaab- 
h h x  HanpnJKeHHH b öoKOBHHe Ky30Ba. TaKHM oöpa30M , yMeHbme- 
HHK) HanpH*eHHH B OKOHHblX CT0HK3X, nOaOKOHHOM H HaÄOKOHHOM

FIoab3yHCb (jjopM yaoft (14), nocTpoHM sniopbi H3rnöaiomHX m o - 
MeHTOB nOaOKOHHOTO H HaaOKOHHOTO nOHCOB B naocKOCTH ÖOKO­
BHH a an  paccHHTbiBaeMoro Ky30Ba aBTOöyca h  b h h h c h h m  Hanpn- 
aceHHH. Ha pnc. 2 npuBeaeHbi sniopbi HanpnJKeHHH b  HaaoKOHHOM 
h  noaoKOHHOM n oa ca x  c yneTOM MecTHoro h x  H3rnöa b  naocKO- 
c t h  öoKOBHHbi. 9KcnepnM eHTaabHbie aaHHbie xop o in o  coBnaan c 
pacneTHbiMH. H3aos<eHHoe noKa3biBaeT h  xapaKTep paöoTbi noa- 
o k o h h o t o  h  HaaoKOHHoro noncoB, KOTopwft on p eaean ercn  cyMMoü 
HanpnHceHHbix c o c t o h h h h , Bbi3bmaeMbix ceKTopnaabHHMH Hanpn- 
HceHHHMH o t  oö u ie ro  KpyneHHH aBTOöyca h  MecTHbiMH Hanpnace- 
HHHMH OT H3THÖaK>mHX MOMeHTOB, nepeaaBaeM blX CTOHK3MH OKOH. 
B aaHHOM npnM epe onpeaeaniom HM H BeaHHHHy HanpnaeeHnft h b - 
aniOTCH H3rHÖaK>mHe MOMeHTbl. J lan  CHHaceHHH HanpnaceHHÜ He- 
o öx oan M o  yßeaHHHBaTb reoM eTpnnecKHe xapaKTepHCTHKH KapKa­
c a  b naocKOCTH ö o k o b h h  Ky30Ba. Tan, HanpHMep, HanpnaeeHHH b  
noaoKOHHOM nOHce m o ä h o  yMeHbniHTb 3 a cneT yBeannenHH MOMeH­
Ta conpoTHBaeHHH e ro  ceneHHft OTHOCHTeabHO o c h , nepneHaHKyanp- 
Hoft ÖOKOBHHe, H 3a CHeT yBeaHHeHHH MOMeHTOB HHepuHH CTepafHeft 
KapKaca ö o k o b h h h  OTHOCHTeabHO o c h , nepnenanKyanpiio ft noßepx- 
HOCTH ÖOKOBHHbl.

Hanpna<eHHH OKomibix c t o c k , noaoKOHHoro h  naaoKO nnoro no- 
h c o b  onpeaeuHiOT B b iöo p  pa3M epoß ceneHHft s t h x  H ecy m n x  sae- 
MeHTOB H 33BHCHT, KaK 3T0 ÖbiaO nOKa3aHO, OT BeaHHHH H3rHÖaiO-

P h c .  3 . TH nH H H b ie s n io p b ! H a n p a * e H H ( l ,  p e r n c r p H p y e M b ix  n p n  3 K cn ep H M eH - 
T f i . ib i ib ix  n c c a e a o B a H H H x  a ß T o ö y c o B  b  HaaoKO H H O M  ( a )  h  i io .t o k o h h o m  ( 6 )

n o f l c a x
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P h c .  4. 3 aB H C H M O C Tt H 3 rn 6 a io m H x  m o m c h to b  b K O H u eB b ix  cen eH H H X  o k o h -  
H b ix  CToeK OT BeJIHHHHW M O M eH Ta H H epA H H  CeMCHHH 0CH0B8HHH n pH  HHCTOM

K p yq eH H H

noHcax cnoco6cTByeT yBennneHHe pa3MepoB npo$Hneft 33MKHy- 
Toro K O H Typa b  o c h o b 3 h h h  h yBenHneHHH H3rH6iioft jkecTKOCTH 
pacKOcoB (a  cneÄOBaTenbHO, h HannnHe caMHX pacxocoB b  HanpaB-

jieHHH, nepneHÄHKyjiapHOM noßepxHOCTH Ky30B a). TaKHM o6pa30M, 
nonyneHH HeoSxoauM bie 33Bhchm octh ä jih  pacneTa Ha KpyneHHe 
H ecym ero Ky30Ba aBTOöyca, no3BOÄHiomne ynecTb xapaKTepHbie 
ÄÄH aBTo6yCOB KOHCTpyKTHBHbie OCOÖeHHOCTH HCnOÄHeHHH H ÄaTb 
KOÄHnecTBeHHyio h KanecTBeHHyio oueHKy xapaK Tepa  yn a craa  b pa- 
6oTe KOHCTpyKHHH pa3ÄHinibix ee  sneMeHTOB h, b nacTHOCTH, 
CTepiKHeii KapKaca.
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M c c j i e A O B d H H e  r M A p a B i n m e c K O M  x a p a K T e p H C T H K H  p a c n p e A e n H T e n s i

rHApoycHUHTensi pynsi
KaHfl. rexH . HayK B. M . M HPOHOB, B. E. TAHEEB

y p a i lb C K H H  a B T 0 3 a B 0 fl
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n PH  HAJIHHHH b pyÄeBOM npHBOÄe rHÄpoycHÄHTeÄH noßo- 
poT ynpaBÄHeMbix x on ec  bb tom oöh ah  ocym ecTBÄHeTcn c yna- 

CTHeM CHCTeMU rHÄpoycHÄHTeÄH pyÄH, KOTopan bo mhotom onpe- 
ÄeÄHeT ÄHHaMHKy noBopoTa ynpaBÄHeMbix Konec h bbtom oÖ häh b 
ii&äom, B cbo io  onepeÄb, paÖOTa CHCTeMU rHÄpoycHÄHTeÄH b 3Ha- 
HHTeAbHOft CTeneHH 33BHCHT OT THÄpaBÄHHeCKOft xapaKTepHCTHKH 
pacnpeÄeÄHTeÄH. 3 T a  XapaKTepncTHKa ycraHaBÄHBaer b33hmo- 
CBH3b M eiKÄy ochobhmmh nepeMeHHHMH napaMeTpaMH pacnpeÄeÄH ­
TeÄH: OTHOCHTeÄbHUM nepeM em em ieM  3onoTHHKa h K opnyca  p a c ­
npeÄeÄHTeÄH; pacxoÄOM paöoneft jk h ä k oc th , nocTyna iom eft b chäo- 
boh iih ä h h ä p ; BeÄHnHHOH nepenaÄ a ÄHBneHHH Ha pacnpeAeÄHTene.

THÄpaBÄHnecKyio xapaKTepncTHKy pacnpeÄeÄHTeÄH onpeÄeÄHÄH 
Ha cneiiHaÄbHOö ycraHOBKe, coöpaiiH oft no cxeM e, npHBCÄeHHOft 
Ha pHC. 1. MTOÖbl HCKÄIOnHTb BÄHHHHe H3MeHeHHH nPOH3BOÄH- 
TeÄbHocTH H acoca  Ha xapaKTepncTHKy H ccÄeÄyeM oro pacnpeÄeÄH ­
TeÄH, BMecTO pacxO Äa jk h ä k o c th , nocTyna iom eft b t h ä POIIHä h h ä p , 
H3MepHÄH p a cx oÄ  ä h ä k o c t h , non ana iom eft Ha c ä h b . E cäh  Heoö- 
x o ä h m o  nOÄynHTb xapaKTepncTHKy pacnpeÄeÄHTeÄH b KOopÄHHa- 
Tax : p a cx oA  h chäkocth , nocTyna iom eft b  t h ä P o iih ä h h ä p  —  nepe- 
MemeHHe 30ä o t h h k 3, HyiKHO npoBecTH nepecneT no (jiopM yne

Q  =  Q n a c  —  Q cn  •

TÄe Qnac —  npOH3BOÄHTeÄb- 
HocTb Hacoca 
rHÄpoycHÄHTeÄH 
PyÄH;

t fc ji  —  paCXOÄ 5KHÄ- 
k o c th , nepe- 
TeKaiom eft ne- 
pe3 pacnpeÄ e-
ÄHTe.lb Ha CÄHB 
(9T0T paCXOÄ 

, HBÄHeTCH (JiyHK-
UHeft nepena- 
A a  AaBÄeHHH 
Ha pacnpeAe- 
AHTeAe h  nepe- 
MemeHHH 30- 
ÄOTHHKa).

H a rp y3 K a  Ha pacnpeÄenn- 
TeÄb C03AaBaÄacb A pocce- 
AeM. r ip n  CMemeHHH 30ä o t h h - 
Ka BAeBO AeBan noAocTb p a c ­
npeÄeÄHTeÄH, coeAHHHiom aH-' 
CH Ha BBTOMOÖHAe c  rHApo-

P h c . I .  rH A paB Ä H necK aa  cxeM a:
1 —  pacu p cA e .iH T e jii,; 2 —  K pu n iK a ; 
!  h  J — MaHOMeTpbi: 4 — A pocce .n t: 
5 — npeAoxpaH H Te.ibH hift K .ian an ;
f> —  ßan ; 7 —  pacxoA O M ep ; 8 —  H a­

coc: to — HHÄHKaTOp

UHÄHHApoM, öbiÄa 3aKpbiTa, a npaßan nepe3 ApocceÄb coeAHHeHa 
CO CÄHBOM. n PH CMemeHHH 30A0THHK3 BnpaBO BCe npOHCXOÄHÄO 
H aoöopoT. I lep en a A  AaBÄeHHH Ha pacnpeAeÄHTene ycTaHaBAHBan- 
ch paBHUM 5, 10, 20, 40 ktc/cm2 h onpeÄennncH pa3HOCTbio nona- 
3aHHft MaHOMeTpoB, pacnOÄOiKeHHbix b HaraeTaTenbHOß h cähbhoh 
MarHCTpaAHx pacnpeÄeÄHTeÄH. PacxÖ Ä  jk h a k oc th  H3MepHACH b
CÄHBHOft AHHHH, BPeMH H3MePeHHH C MOMeHTa yCT3H0BKH 30Ä0THH- 
Ka b paöon ee nonoaceHHe He npeBbim ano 3 c. P a öon e ft  jk h äk octb io  
cnyiKHno MacAO HHAycTPHaAbHoe 20. TeM nepaTypa  Macna noAAep- 
ÄH Banacb b npenenax 45— 50°C.

ripHHHTaa cxeM a H3MepeHHH no3BOAHAa noAynHTb rHApaBAHne- 
CKyio xapaKTepncTHKy pacnpeÄeÄHTeÄH, He CBH33HHyio c  k o h - 
CTpyKUHeft, TeXHHneCKHM COCTOHHHeM H THÄpaBÄHneCKHMH XapaKTe- 
PHCTHK3MH Hacoca H rHÄpOUHÄHHÄpa.

Pe3yA bTaTu  H3MepeHnft, npoBeAeHHux ä äh  pacnpeÄeÄHTeÄH c 
30Ä0THHK0M HapylKHbIM ÄH3MeTP0M 57 MM, HCXOÄHbIM OTKPbITHeM 
paöon n x  m eneft (h\ — h i = h a )  0,18 mm h npn pa3AHnHoft BeAHHHHe 
ÄHaMeTpanbHoro 3a3opa e MeiKAy KopnycoM  h 30äothhkom  pacn pe­
ÄeÄHTeÄH, npHBeieHbi Ha pnc. 2. XapaKTepncTHKa ÄaHHoro pacn pe­
ÄeÄHTeÄH, noÄCHHTaHHan Ha ochob3hhh  ypaBHeHHft M. B. TyM ap- 
KHHa1, npeÄCTaBAeHa Ha pncyHKe OÄHOft AHHHeft, TaK KaK pacneT- 
Hble 33BHCHMOCTH ÄÄH P a3AHHHbIX AaBAeHHft CÄHBaiOTCH B OÄHy 
npHMyio.

1 TyMapKHH M. E. THApaBjiHHecKHe cneAHmne npHBOAbi. M., <Ma- 
m H H o c T p o e H H e » ,  1966.

P h c .  2. H a M e H e H H e  rH Ä p a B J iH H ecK o fl x a p a K T ep H C T H K H  pacn p eÄ C J iH TeJ iH  b  s a -  
b h c h m o c th  o t  BejiHHHHbt AHaMeTpajibHoro 3aaopa e  b 30JI0THHK0BOÄ nape: 

a  —  8 ? b 1 0 - t -1 2  m km ; 6  —  8^20-5-24 m km ; e  —  8 « * i  34-^36 m km
Вологодская областная универсальная  научная библиотека 
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Phc. 3. rnapaBJiH H ecK aH  xap a icre - . P h c . 4. rH apaB jiH H ecK aa x apaK TepH - 
pHCTHKa p acnpeaejiH TejiH  c  30JK>t- c th k 3  p ;icn pe ;ie ;iH Te.in  c npotfjit.THpo- 
HHKOM AHaMCTpüM 30 MM (e  =  B3 HHblMH 30JIOTHHKOBbIMH OKHaMH 

*=26-^28 m km , h u  «=■ 0,18 m m ) (8B=16-f-18 m km , fco“ ! ) ,18 m m )

AHajiH3 SKcnepoMeHTajibHUx sobhchm octoh  nOKa3HBaeT, h to  
oeM öoAbine AaBAeHne Harpy3KH h ÄHaMeTpajibHHft 3a3op b 30 - 
a o th h k ob oh  nape, TeM öoAbine TpeöyeTCH nepeMecTHTb 30ao thh k  
H3 HcxoziHoro nojioaceHHH, HToßbi conpaTHTb nepeAHB paöonefi 
jk h ak octh  b cjiHBHyro MarHCTpajib h, cjieflOBaT&nbHo, yBejiHHHTb ee 
noÄaoy b paöonyio nojiocTb unjiHHÄpa. Pa3AHHHe M e * f ly  pacoet- 
hoö  (uiTpaxoBbie ahhhh ) h 3KcnepHMeHTajibH0H (cnaouiHHe ah- 
hhh ) xapaKTepHCTHKaMH TaioKe TeM ßojibuie, neM öoAbine AHa- 
MeTpajibHbift 3a3op h nepenaA AaBAeHHH Ha pacnpeflejiHTejie.

H3MepeHHH, npoBeÄeHHbie ä jih  pacnpeÄeJiHTejieft c 30aothh k3- 

MH HapyHCHbIM AH3MeTpOM 30 H 54 MM, nOKa3ajIH, HTO THÄpaBÄHHe- 

ck3h xapaKTepHCTHKa HMeeT bhä, noAoöHbift xapaKTepncTHKe pac- 

npeÄeJiHTeÄH, HM eiom ero 3 oao th h k  ÄHaMeTpoM 57 mm (pn c. 3).
Ha pnc. 4 noKa3aHa xapaKTepHCTHKa pacnpeaejiBTeaH , y  k o to -  

p o ro  Ha ocTpbix KpoMKax ueHTpajibHoro noncKa 3ojioTHHKa iuah- 

<J)OBaÄbHhiM KpyroM  HaHeceHu b h toh k h , njiocKocTb KOTopux pac- 

noÄoaceHa k  och  30Aothhk3 noÄ  yrAOM 50°. Kax bhaho, xapaKTe- 

pHCTHxa 3Toro  pacnpeAeAHTeAH 3HanHTejibHO OT.iHHaeTcsi o t  h cxoa - 

HOft (pHC. 2 ) .

T a x o e  H3MeHemie xapaKTepHCTHKH pacnpeneAHTexH no3BOAHAO 

Ha aBTOMOÖHAHx YpaJibCKoro aBT033B0Äa yBeAHHHTb ycTOHHHBOCTb 

CHCTeMbl THÄpOyCHÄHTeAH pyAH K B03HHKH0BCHHK) aBTOKOAeöaHHft.

Y flK  629.113.004

K o l j g h k g  6 e 3 o n a c H O C T M  a b m x c g h m s i  a B T O M O Ö H / i q

U A / IH H H E  aBapHÖHoft CHTyaiiHH npn SKcnjiyaTauHH aBTOMO- 
I I  ÖHAeft onpeAeAHeTCH mhothmh (JiaKTopaMH: ranoM h coctoh- 
HHeM ÄOpOJKHOTO noKpbiTHH, COCTOHHHeM npOTCKTOpa IUHHbl, BAH- 
HHHeM ÖOKOBblX H BepTHKajIbHhIX CHJI Ha ÖOKOBOe ÄBHJKeHHe aBTO­
MOÖHAH, COCTOHHHeM BOÄHTejIH, pa3MepaMH nOJTOChl ÄBHJKeHHH 
H T. Ä.

OlieHHM BÄHHHHe KOMnAeKCa yKa3aHHbIX (fiaKTOpOB Ha BepOHT- 
HocTHHe xapaKTepHCTHKH aBapHHHOH CHTyauHH KaK CAynaftHofi. 
n PH ÄBHJKeHHH aBTOMOÖHAH OÖbIHHO HanpaBAeHHe ÄOpOTH H Ha- 
npaBAeHHe ÄBHJKeHHH He coßnaAaiOT. B CBH3H c sthm noHBAHeTCH 
cocraBAHiomaH nepeMemeiiHH bbtomoöhah b üaockocth Aoporn, 
HanpaBAeHHan nonepemio noAoee ÄBHJKeHHH. K  aBapniiHOH cHTya- 
hhh npHBOÄHT npeBhimeHHe öokoboh cocTaBAHiomeH AonycTHMoro 
ypOBHH.

ByAeM cHHTaTb, hto no HCTeneHHH HeKOToporo BpeMeHH T  (Bpe­
MeHH peaxiiHH BOÄHTeAH b cyMMe c öucTpoÄeficTBHeM opraHOB 
ynpaBAeHHfl) aBapHHHaa CHTyaiiHH 0ÖH3aTeAbH0 öyAeT ahkbhäh- 
poßaHa. CAeAOBaTeAbHO, HHTepecHa cyMMapHan öoKOBan cocTaB- 
AHiouiaH nepeMemeHHH hbtomoÖhah toabko 3a BpeMH T. IIosTOMy 
noÄ aBapHHHOH cHTyanneH öyAeM noHHMaTb npeBumeHHe cyM- 
MapHOH öokoboh cocTaBAHiomeü nepeMenieHHH 3btomoöhah Aony- 
CTHMOTO ypOBHH 3a BpeMH T.

BoKOBan cocTaBAHiouiaH nepeMemeHHH B03HHKaeT b pe3yAbTa- 
Te cAeAyioiiiHx npHHHH:

1) npH KOHTaKTe KOAeca c Aoporoft, H3-3a öokoboto yBOAa ko- 
Aec (cocraBAHiomaH nepeMemeHHH a) h H3-3a öokoboto cKOAbJKe-
HHH KOAeC (6 );

2) npn OTcyTCTBHH KOHTaKTa KOAeca c A oporo ft H3-3a cboÖoa- 
hoto noAeTa 3btomoöhah b CAynae OTpbiBa KOAec ot Aopora ( c ) .

riocKOAbKy mnpHHa noAOCH äbhjkchhh  ß HOn 3aAaHa, HeoöxoAH- 
mo oueHHTb MaKCHMyM cyMMapHoro nepeMemeHHH, oöycAOBAeHHO- 
ro nepeHHCAeHHbiMH npHHHHaMH. 3Haa ero, mojkho onpeAeAHTb 
MHKCHMaAbHO ÄOnyCTHMyiO ä a h  KOHKpeTHMX napaMeTpOB aBTOMO- 
ÖHAH, THna AOpOTH H yCAOBHH ABHJKeHHH CKOpOCTb ABHJKeHHH AH­
ÖO npoBecTH oneHKy napaMeTpoB aBTOMOÖHAH hah Aoporn c tohkh  
3peHHH yAOBAeTBOpeHHH Öe30naCHOCTH ÄBHJKeHHH.

HajiHHHe OTpbiBa hah öokoboto CKOAbJKeHHH onpeAeAneTCH 
ypoBHeM BepTHKaAbHOH cocTaBAHiomeö N ( t )  AHHaMHHecKoro ycH- 
ahh b 30He KOHTaKTa KOAeca c Aoporoft. OTpbiB KOAeca ot noßepx- 
HOCTH ÄOpOTH npOHCXOÄHT, KOTÄ3 BepTHKaAbHaH COCTaBAHKJHiaH 
AHHaMHHecKoro ycHAHH npeßocxoAHT npHBeAeHHyio k KOAecy co- 
CTaBAHiomyio Beca 3btomoöhah. npocKaAb3biBaHHe HannHaeTCH npn 
npeBumeHHH cocTaBAHiomeH AHHaMHHecKoro ycHAHH onpeAeAeH- 
HOTO ypOBHH, KOTOpblH OIieHHBaCTCH OTHOmeHHeM KacaTeAbHOÜ ÖO­
KOBOH peaKiiHH b 30He KOHTaKTa KOAeca c noBepxHOCTbio Aoporn 
K K03(})4>HIlHeHTy cuenAeHHH.

KaHfl. texH. HayK P. A. MYCAPCKHH
H H H  npMHAaflHOM MaTeMaTHHM H HH6epH6THKH npH rOpbKOBCKOM

TocynapcTBeHHOM y H n a e p cH Te T«

CocTaBAHKUime nepeMemeHHH a, b a  c —  cAynaßHbie BeAHHHHU n 
OÖyCAOBAeHH COOTBeTCTByiOmHM BpeMeHeM To, Tfc H Tc, KajKÄOe H3 
kotopmx cocTaBAHeT nacTb BpeMeHH peaKiiHH BOÄHTeAH T. Ha­
npHMep, cocraBAHiomaH öokoboto nepeMemeHHH npn OTcyTCTBHH 
OTpbiBa h öokoboto CKOAbJKeHHH onpeAeAneTCH BpeMeHeM Henpe- 
BbHHeHHH N ( t )  ypOBHH npOCK3Ab3bIBaHHH Ta — T— Tb— Tc. ÄAH Ha- 
xoÄAeHHH a, b h c  HeoÖxoAHMo oneHHTb MaKCHMaAbHO B03MOJKHoe 
3HaneHHe KaJKAoro H3 BpeMeHH max Ta, max Tb, max t c. ä a h  onpe- 
AeAeHHH m axT cwraeM, hto t  HBAHeTCH CAynaHHofl BeAHHHHOft, 
noAHHHHiomeftcH HexoTopoMy 3aKOHy pacnpeAeAeHHH. 3Han s to t 
3aKOH, moxcho noAyHHTb oueiiKy MaKCHMaxbHoro 3HaneHHH t  (t. e. 
MaKCHMaxbHoro cyMMapHoro BpeMeHH otphbob 3a BpeMH peaxuHH 
BOÄHTeAH, MaKCHMaAbHOTO CyMMapHOTO BpeMeHH ÖOKOBOTO CKOAb­
JKeHHH 3a BpeMH peaKUHH boähtcah h cyMMapHoro BpeMeHH öoko- 
bux yBOÄOB 3a BpeMH peaKHHH BOÄHTeAH):

m a x  x s i M t  +  k Y D x , (1)

rAe —  MaTeMaTHnecKoe oHCHAaHHe;

Dx —  AHcnepcHH; 
k  —  K03(|)4)HnHeHT 3anaca.

3HaneHHe k mojkct ÖbiTb HaÖAeHo H3 KOHKpeTHoro bhab 3aKOHa 
pacnpeAeAeHHH t  (äah rayccoB C Koro 3aKOHa pacnpeAeAeHHH k = :  
no H3BecTHOMy npaBHAy «T p e x  chtm»).
MaTeMaranecKoe oiKHAaHHe Mt h  AHcnepcnn Dz oömero Bpe. 

MeHH npeöbmaHHH BepTHKaAbHoft cocTaBAHiomeH AHHaMHHeCKorc 
ycHAHH b 30He KOHTaKTa KOAeca c AoporoH N(i) Bbime AaHHorc 
ypoBHH P  (oömero BpeMeHH otpubob hah oömero BpeMeHH npo 
CKaAb3UBaHHft) B TeHeHHe BpeMeHH T HaXOÄHTCH MeTOAaMH Teo 
pHH BMÖpOCOB [1]:

T
Dx = 2 ^ ( T - i ) F ( P ,  P, p) d t —  t2F2 (P),

TAe F (P )  —  OÄHOMepHaH (JjyHKUHH pacnpeAeAeHHH AHHaMHnecKO 
TO yCHAHH B 30He KOHTaKTa.

CnHTaeM, hto 33koh pacnpeAeAeHHH rayccOB h MaTeMaTHnecKO 
OJKHAaHHe N(t) paBHbl HyAIO, T 0 T Ä 3

Вологодская областная универсальная  научная библиотека 
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rae <t>(x) —  (jjyHKUHH KpaMna— Jlanjiaca;
F  ( P ,  P ,  p )  —  Ä B yM ep H a a  (JjyHKUHH p a c n p e ­

ÄeÄeHHH CHCT6MH X(t) ,  X(t-\-
+ t ) ,  b 3 h t3 h  n p n  a p ry M e u ra x , 
p aB H H x  P.

n o f l a r a a ,  h t o  B epTH K aabH oe  y c n jin e  b 30He 
KOHTaKTa p a c n p e a e a e H O  n o  rayccoB C K O M y 3a- 
KOHy, ÄJIH BblHHCJieHHH D z  npHBeÄeM
F ( P ,  P ,  p ) k  cooTBeTCTByiom eMy BHÄy:

u v

F  ( U , V ,  P)  =

2 jicjN f e f f exp X

X
U 2 - 2 p  U V +  V 1 

2  (1 ■ p2)

d U d  V\

TÄe

P (t )

OjV —  ÄHCnepCHH BepTHK3ÄbHOH COCTaBÄHKJIUeß ÄH H aM H ie- 

c k o t o  ycHÄHH b 30H e KOHTaKTa KO Äeca c Äoporoft; 
K03(j)(j)H IIHeHT KOppeÄHIIHH M eJKÄy U  =  N ( t )  H V  — 
= N ( t + x ) .

B hä KoscJxjjHUHeHTa K op p ea a u H H  noK a3aH  Ha pnc. 1. O h  n oa y- 
neH 3KcnepH M eH T3ÄbH biM  nyTeM ä ä h  3 b to m o 6 h ä h  FA3-24 npn e r o
ÄBHJKeHHH n o  Ä o p o r e  C ÖyÄbIJKHbIM nOKpblTHeM. 3 T 0 T  K03(Jj(]jHUH- 
eHT M 3Ä0 MeHHeTCH OT THna aBTOM o6HÄH H THna MHKpOnpO(JjHÄH 
Ä o p o r n ,  TaK  KaK  o h  onpeÄeÄH eTC H  BpeMeHe'M KoppeÄHHHH h  c o ö - 
CTBeHHOH nacTOTOH K oaeöaH H Ü  H en oa p e cco p eH H o ft M accb l, KOTO- 
p b ie  OÖÄaÄaiOT OTHOCHTeÄbHbIM nOCTOHHCTBOM.

[3 ], CKOÄbJKeHHH [4] HÄH OTpblBa ÄÄH Ä3HHOH CKOpOCTH ÄBHJKe­
HHH h n ap aM eT p oB  3 b to m o 6 h ä h  onpeÄeÄHKDTCH cooTBeTC TByio iU H e 
m a x  T. n o  hhm onpeÄeÄH eTCH  Ä on yc T H M o e  3HaqeHHe A h, c a e a o -  

2
BaTeÄbHO, aN .

Ha pnc. 4 KpHBan 1 npeÄCTaB ÄH eT c o ö o i i  re o M e T p u u ecK o e  Me- 
CTO ÄOnyCTHMblX ÄÄH KaJKÄOH CKOpOCTH ÄBHJKeHHH ÄHCnepCHH 
BepTHK3ÄbHbIX COCTaBÄHKJUlHX ÄHHaMHHeCKOrO yCHÄHH B 30He KOH­
TaK Ta  KO Äeca c  ä o p o r o ft ,  a  KpHBan 2  —  (JjaKTH uecKyio 33b hch - 

MOCTb a jy  OT CKOPOCTH ÄBHJKeHHH [ 5 ] ,  O npeÄ eÄ H eM yK ) ÄHHa- 

MHKOH aBTOMOÖHÄH B BepTHK3ÄbHOft nÄOCKOCTH.

Bhä (JjyHKUHH M X ( T ,  h)  h D x ( T ,  A), TÄe A = no-
ü/v

Ka3aH  Ha pn c . 2 h 3. ü p n  BbmHcaeHHHX ncnoÄb30B aH bi TaöaH U bi 
p a ö o T b i [2 ].

H t o ö h  oueHHTb BeÄHHHHy K03(J)(})HUHeHTa 3anaca b (JjopMyae 
( 1 ) ,  HeoöxOÄHMo 3HaTb b h ä  3aKOHa pacnpeÄeÄeHHH BpeMeHH npe- 
öbißaHHH ÄaHHoro CÄyqaÜHoro npouecca  Bbiuie ÄaHHOro ypoBHH b 
TeueHHe 3aÄaHHoro BpeMeHH T.  f lp n  T -> ~ °o  s ra  3aaaHa aHaaorHH- 
Ha 3aaaue BHpTyaÄbHoro BpeMeHH o jk h ä 3 h h h  b TeopHH M accoBoro 
oöcÄyjKHBaHHH. B 3 to m  ca y q a e  3 3 k oh  pacnpeÄeÄeHHH SKcnoneHUH- 
aÄbHbiö. n p H  KOHeuHOM BpeMeHH T  onpeneaeHHe 3aKOHa pacn pe­
ÄeÄeHHH HBÄHeTCH CÄOJKHOft 3aÄaueft TeopHH BblÖpOCOB. K aK  ÖH- 
ä o  noKa3aHO Bbime, ynaeTCH h 3 h th  ÄH iiib  nepßbie Äßa MOMeHTa 
pacnpeÄeÄeHHH: maTeMaTHuecicoe OJKHÄaHHe h ÄHcnepcnio. Ho pe- 
meHHe 3aaauH oöaen iaeTCH  TeM, h to  ä ä h  onpeaeaeHHH ko3<J>(Jjhuh- 
eHTa k HyJKHO HMeTb ÄHmb KaHeCTBeHHblH BHÄ (JjyHKUHH nÄOTHO- 
c t h  BepoHTHOCTeft. JTäh SToro BOcnoÄb3yeMCH SKcnepiiMeHTaÄbHbi- 
mh ÄaHHbiMH. K aK  noKa3biBaiOT ÄaHHbie aHaÄH3a, b h ä  (JjyHKUHfi 
nÄOTHOCTeft pacnpeÄeÄeHHH BepoHTHOCTeft ÄeflcTBHTeÄbHO 6 äH 3ok  
k  3KcnoHeHUHaÄbH0My. BeÄHHHHa K03(Jj(J)HUHeHTa k  MeHHeTCH o t  
4 ä o  6 B 33BHCHMOCTH OT 3KCnepHMeHT3. ByÄeM  CHHTaTb, HTO

m a x  x  ; M X {T ,  A) - f  6 ] / " Dx ( T , A)

T e n e p b , 3aÄaBm H Cb 3HaneHHeM BpeMeHH peaKUHH b o ä ‘h t 6ä h  h 
K03(Jj(JjHUHeHT0M A, MOJKHO OUeHHTb m a x  T ÄÄH O TpH B a, yB O Ä a H 
CKOÄbHceHHH. 3H aH  max T a, max Tb h  max T c, H H TerpH pyn  y p a B H e ­
HHH ÄBHJKeHHH COOTBeTCTBeHHO yB O Äa, CKOÄbJKeHÜH H O TpH Ba, o n - 
peueÄH M  a, b h  c h  npO BepnM  BbinoÄHeHHe ycÄOBHH HenpeBHiue- 
HHH HX CyMMbl ÄOnyCTHMOFO ypOBHH 3a BpeMH peaKUHH BOÄHTe- 
ä h :

a  +  b +  c  <  B a on . (2 )

npH M eH H M  3TOT KpHTepHH ÄÄH OUeHKH MaKCHM3ÄbHOft Öe30- 
naCHOH CKOpOCTH ÄBHJKeHHH aBTOMOÖHÄH. J Iä H KajKÄO ft CKOpOCTH 
ÄBHJKeHHH H a ftaeM  MaKCHMaÄbHyKJ C TOHKH 3peHHH BbmOÄHeHHH

(2 ) Ä H cn ep cn io  BepTH KaÄbH oft cocTaBÄHKJiueH. 3 t o  3Haue-

HHe MOJKeT öb iTb H a fta eH o  CÄeÄyioiU H M  o öp a 3 0 M . H 3  BbinoÄHeHHH 
yCÄOBHH (2 ) n o  ypaBHeHHHM  ÄBHJKeHHH COOTBeTCTBeHHO yBO Äa

P h c . 4

B h ä h o , h t o  ÄßHJKeHHe ö y a e T  öe3onacHbiM n o  c k o p o c th  25 m/c. 
KpHBbie noÄyneHbi pacneTHbiM nyTeM ä ä h  cayuaH ÄBHJKeHHH aBTO- 
m o ö h ä h  cpenH ero KÄacca no o ä h o p o ä h o h  n op o re  c öyÄbiJKHbiM
nOKpblTHeM C nOCTOHHHOH CKOpOCTbKJ npH  ß Ho n = l  M. BO K O M H
ch ä 3  F 6 o k = 3 6 0  k tc , 7=0 ,5  c, Kos^uJiHUHeHT cKOÄbJKeHHH paßen 
0,9.

OnHCaHHblH MeTOÄ n03B0ÄH eT BbIHBHTb OÖIUHe H KaneCTBeHHbie 
33BHCHMOCTH paccM aT pH B aeM b ix  HBÄeHHH b  p a M K ax  n p e a Ä a ra e M o ft  
M oneÄH . H a n p H M ep , OTcyTCTBHe yn eT a  b 33 h m h o h  KO ppeaau H H  ä b h - 
JKeHHH a e B o ro  h  n p a ß o ro  KO Äeca B e ae T  k  3aBbim eH H io oueHKH, 
TaK  KaK  b  MOMeHT OTpbiBa o ä h o t o  K o a e c a  n p y r o e  K o a e c o  t o h  jkc 
OCH MOJKeT ÖbiTb B KOHTaKTe C ÄOporOH.
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r i o p o i u K O B b i e  n o f i H M e p H b i e  K p a c K H

A. T. BAHIOKOB, B. M. HMKOHOPOB, T. B. PflrY30BA, A. E. CACDYTMH
H H H TaB Tonp oM , HayMHO-npoH3BOflCTBeHHoe o6teflMHeHMe «JlaKOKpacnoKpbiTHe»

O H A M H T E J lb H b lE  npernwymecTBa npn OKpacKe H3ÄeAHft b 
*■-' aBTOMo6HJiecTpoeHHH nojiyqaiOT n p «  3aMeHe oöbiHHbix jiaKO- 
KpaCOHHHX CHCTeM nOKpUTHH nopOIIIKOBHMH. O nU T nOKa3blBaeT, 
i t o  npHMeHeHHe noponiKOBUx K pacox  a aeT  BO3M0*H0CTb: 

noiTH  Ha 100% HcnoJib30BaTb MaTepnaÄbi, nocKOAbKy noporn- 
kh He c o Ä e p »a T  opraHHnecKHx pacTBopHTeaeft, a He oca>KÄaiomn- 
eCH Ha nOKpMBaeMOM H3ÄCAHH nOpOLUKH MOJKHO CHOBa HCn0JIb30- 
BaTb;

opraHH30BaTb npocToe, öe3onacH oe h ÄJiHTejibHoe xpaHeHHe Ma- 
TepnajiOB c coxpaHeHHeM CTaÖHJibHbix cbo h ctb ;

ycTpaHHTb onacHOCTb bo3h h kh o b6hhh  noH iapa, BbiÄejieHHH 3ana- 
xob h BpeÄHbix HcnapeHHH npn xpaHeHHH h  nepepaöoTK e KpacoK; 

HCKJiioHHTb npoöaeM bi no 3arpH3HeHHio OHpyacaiomeft cpeÄbi; 
yayquiHTb ycÄOBHH Tp yn a, TaK KaK paöoT a  c nopouiKaMH ö oa ee  

HHCTaa, neM c jk h ä k h m h  ÄaKOKpacouHbiMH MaTepnajiaMH;
nojiyHHTb 3a OÄiiy onepauH io OKpacKH raM My toa lu h h  o t  40 ä o  

1000 MKM H 6 o jiee  Ha pa3HOOÖpa3HbIX H3ÄeÄHHX He3aBHC.HMO OT HX 
(j)opMbi h pa3M epoß;

noayHHTb xop ou in e  4>H3HKO-MexaHHqecKHe h 3amHTHo-ÄeKopa- 
THBHUe CB0HCTB3 nOKpblTHH (xOpOUiyK) 3Äre3HIO H yKpblBHCTOCTb 
OCTpblX KpOMOK, AyHUiyiO CTOHKOCTb K KOPP03HH, BAare, XHMHHeC- 
khm  BemecTBaM, H3Hocy, MexammecKHM Harpy3KaM h saeKTpHne- 
CKOMy n p o ö o io ) ;  /

3HaHHTe.TbHO COKpaTHTb KanHTajIbHbie BJIOJKeHHH H npOH3BOÄ" 
CTBeHHbie pacxOÄbi Ha OKpacKy h3äsähh b cbh3h c TeM, h to  npH 
9T0M HCKÄIOHaiOTCH CKÄ3ÄBI ÄÄH XpaHeHHH paCTBOpHTeaeft, yMeHb- 
HiaeTCH KOÄHHeCTBO OKpaCOHHblX SHeprOeMKHX CyUIHÄbHblX KaMep 
Ha jihhhh OKpacKH; cHH*aioTCH TpyÄOBbie 3aTpaTbi, a TaKJKe pac- 
XOÄbl Ha MHCTKy H npOt|)HJIäKTHKy OKpaCOHHOTO OÖOpyÄOBaHHH, Ha 
xpaHeHHe h TpaHcnoprapoßaHHe MaTepnaÄOB b cbh3h c oTcyTCTBH- 
eM pacTBopHTejiH, Ha ynaKOBKy, t s k  k sk  H3ÄeAHH c noKpbiTHeM H3 
nopouiKOBbix MaTepnajiOB m oikho noÄßepraTb npocToft norpy3Ke; 
HCKJIIOHaiOTCH rpyHTOBOHHbie CÄOH nOKpblTHH H nOTepH IipH OKpaC- 
Ke; yMeHbiiiaiOTCH Span h o t x o ä h  npoH3BOÄCTBa; yMeHbiuaiOTCH 
pacxOÄbi Ha SHeprHK); yBeÄHHHBaeTCH npoH3BOÄHTeÄbHOCTb OKpa- 
cohhoto oßopyÄOBaHHH b 1,5— 2 pa3a 3a cneT COKpameHHH hhcas 
onepaiiHH h öbicTpoTbi npoHecca HaHeceHHH nopouiKOBbix MaTepn- 
3äob; coKpamaiOTCH npoH3BOÄCTBeHHbie nÄomaÄH; b öoAbineft CTe­
neHH OOecneHHBaeTCH MeXaHH3aiIHH H aBTOMaTH33LIHH OKpacOHHblX 
paöoT.

riopouiKOBbie noÄHMepHbie KpacKH npeÄCTaBÄHiOT coöo ft CHCTe- 
mh, b c o c ts b  KOTopbix b x o ä h t  nopouiKOo6pa3Hbie nOÄHMepbl, 
nnrMeHTbi, HanoÄHHTeÄH, naacTHijiHKaTopbi, OTBepÄHTeÄH h Ä pyrn e 
KOMnoHeHTbi, 3a HCKÄiOHeHHeM opraHHHecKHx pacTBopHTeaeil.

JIäH HpHMeHeHHH B 3BT0M0ÖHAeCTp0eHHH peKOMeHÄyiOTCH KOM- 
n03HHHH Ha OCHOBe nOÄHBHHHÄXÄOpHÄa (3aiHHTHO-ÄeKOpaTHBHaH 
OTÄeÄKa pyKOHTOK HHCTpyMeHTa, npyJKHH H Ä p .)»  nOÄHBHHHAÖyTH- 
paÄH h aiieTo6yTHpaTu.eÄÄiOÄ03bi (3amHTHO-ÄeKopaTHBHaH o tä c a -  
Ka pbinaroB aBTOMOÖHAeft, nopyHHeft CHÄeHHH h a p . ) ,  noAHaMHA- 
HblX, SnOKCHÄHblX, nOÄHSCjwpHblX H aKpHÄOBblX CMOÄ [1— 4] . Ilo- 
ÄHaMHÄHbie noÄHMepbi npHMeHHiOTCH b KanecTBe h 3hococtohkh x 
aHTHK0pp03H0HHbIX nOKpblTHH.

3a pyßeiKOM ä äh  OKpacKH KOÄec, peccop , KapÄHHHbix BaaoB, 
MOCTOB aBTOMOÖHAeft HJHpOKO npHMeHHIOT SnOKCHÄHbie noponiKO- 
Bbie MaTepnaÄbi. ripeÄnpHHHTbf nonuTKH OKpacKH Ky30BOB aBTO­
MOÖHAeft [5 ] . HMeeTCH onbiT npHMeHeHHH noKpbiTHft Ha ocHOBe 
SnOKCHÄHblX CMOÄj nOÄBepJKeHHblX aTMOC(]>epHbIM B03ÄeÖCTBHHM. 
0äH 3K0 npH STOM, HTOßbl COXpaHHTb TÄHHeH, nOKpblTHH oöpaöaTb i- 
BaiOT ßbiTOBbiMH cpeÄCTBaMH nocÄe HecKOÄbKHx HeÄeÄb SKcnaya- 
TaHHH.

nepeneKTHBHbIMH nopOIHKOBbIMH MaTepHaÄ3MH ÄÄH HapyiKHOH 
OTÄeÄKH aBTOMOÖHAeft HBÄHIOTCH T3K>Ke nOAHStjlHpHbie H nOÄH3KpH- 
ÄOBbie MaTepnaÄbi [6 ] .  riopouiKOBbie noÄHMepHbie MaTepnaÄbi Ha 
OCHOBe nOÄHBHHHÄÖyTHpaÄH npHMeHHIOT B HaCTOHUiee BpeMH ÄÄH 
OTÄeÄKH nopyHHeft, KpoHuiTeftHOB, TpyßnaTbix KapnacoB cnaeHHft

Ha JIhkhhckom, IlaBÄOBCKOM h KypraHCKOM aBTOÖycHbix 3aBOÄax. 
HaHeceHHe MaTepnaÄOB npoH3BOÄHTCH b nceßÄOOJKHJKeHHOM C Ä o e . 

Ha B oä ikckom  aBTQ3aBOÄe hm. 50-AeTHH CCCP ä äh  OKpacKH npy- 
WHH 33ÄHHX nOÄBeCOK aBTOMOÖHÄeft HCnOÄb3yiOT ' nOpOUIKOBblft 
HaÜÄOH (noÄHaM HÄ). M a T ep n a a  HaHOCHTCH b SÄeKTpocTaTHHecKOM 
noÄe BbicoKoro HanpHJKeHHH.

B A h tä h h  ä ä h  HaHeceHHH nopouiKOBoro nonpuTHH Ha KOÄeca 
aBTOMoÖHÄH npHMeHHIOT ycTaHOBKH (jiHpMbi BHHKC-ByÄÄoyc. O paH - 
uy3CKoft (fmpMoft CnTpoeH  co3ÄaHa yeraHOBKa ä ä h  HaHeceHHH 
SnOKCHÄHOft nOpOUIKOBOH KpaCKH Ha Ä6T3ÄH UiaCCH aBTOMOÖHÄeft 
[7 ] ,  ycTaHOBKH ä ä h  HaHeceHHH snoKCHÄHbix nopouiKOB Ha Tpyöna- 
r a e  Kapnacbi cHÄeHHft aBTOÖycoß SÄeKTpocTaTH'iecKHM HanbiÄeHHeM 
BHeÄpeHbi Ha 3aBOÄax aMepHKaHCKHx $npM  B hc MsHbioiJiSKqypHHr 
h CsKBHysft J It ä . [8 ] ,  KoHiiepHbi O o p Ä  h ÜJKeHepaÄ M o T op c  
npeÄnpHHHÄH nonbiTKH aBTOMaTHHecKoii OKpacKH Ky30BOB h  npy- 
thx  ÄeTaneft aBTOMOÖHÄeft [2 , 5 ],

MtOÖU OnpeÄeÄHTb B03MOIKHOCTb npHMeHeHHH OTeneCTBeHHblX 
nopouiKOBbix MaTepnaÄOB ä ä h  HapyiKHoft o tä 6 ä k h  aBTOMOÖHÄeft, 
HHHTaBTonpoMOM coBMecrao c r ocyÄapcTBeHHbiM nayHHO-HC- 
CÄeÄOB3TeÄbCKHM H npOeKTHHM HHCTHTyTOM ÄaKOKpaCOHHOft npo- 
MblUIÄeHHOCTH H HayHHO-npOH3BOÄCTBeHHbIM OÖlieÄHHeHHeM «Jla- 
KOKpacnoKpbiTHe» HCCÄeÄOBaHbi nopouiKOBbie snoKCHÄHbie KpacKH 
11-311-177, 11-311-219 h Äp. [9 ] ,  äKpHÄOBbie F IAK -1138, Ü A K -114 2 , 
noÄHS(J)HpHbie n -n 3 -1 1 3 0 , 17-113-1130y. OnsHKO-MexaHHHecKne, 
3amHTHO-AeKopaTHBHbie h Äpyrne CBoftcTBa MaTepnaÄOB onpeÄeÄH- 
ÄH no H3BeCTHbIM MeTOÄHKaM ,[1 0 ],

HaHeceHHe nopouiKOBbix KpacoK ocymecTBAHAH c noM om bio 
ycTaHOBKH ä äh  pynH oro SÄeKTpocTaTnnecKoro pacnbiÄeHHH aMepn- 
K3HCK0H CjlHpMbl PaHCÖypr, SÄCKTpOCTaTHHCCKOTO pacnblÄHTeÄH 
A P -1 , pa3paöoTaH H oro HaynHO-npoH3BOÄCTBeHHMM oöieÄHHeHHeM 
«JlaKOKpacnoKpbiTHe», h AaöopaTopH oft ycTaHOBKH KOHCTpyKHHH 
H H H TaB Ton poM a  ä äh  HaHeceHHH nopouiKOB b hohh3hpob3hhom  
KHnnmeM CÄoe. npeÄBapH TeÄbiio nAacTHHKH KysoBHoft c th ä h  08Kn 
öh ä h  OHHineHU o t  p*aBHHHbi h OKaÄHHbi. IloÄ roTO BKa noßepx- 
h oc th  Benacb no ÄByM BapnaHTaM: 1) oöe3JKHpHBaHHe; 2 ) (Jioc^a- 
THpoßaHHe no TexHOÄornn TophKOBCKOro aBT03aBOÄa, a TaKJKe c 
npHMeHeHneM cocTaBa K M -1  ( T Y  38-40-716— 71 ) h K O -1  
(T Y  6-25-4— 73) cTpyftHbiM oöähbom  h oxyHaHHeM no peKOMeHÄa-
I1.HHM paÖOTbl [1 1 ].

CpaBHHTeÄbHbie HcnbiTaHHH noKa3aÄH, h to  (JiocijiaTiipoBaHHe hb- 
ÄHeTCH ÄyHUIHM MeTOÄOM nOÄTOTOBKH nOBepXHOCTH IlOÄ pa3ÄH1- 
Hbie nopouiKOBbie MaTepnaÄbi, TaK KaK npn stom  yAynmaiOTCH a n - 
re3HOHHbie H 3amHTHbie CBOHCTBa nOKpblTHH. Ü 3 4>OC<jiaTHpyiOmHX 
co c tsb o b  peKOMeHayeTCH K O -1 , ko top m h  no3BOAHeT. noÄynaTb 
4>oc<{)aTHbie naeHKH MeÄKOKpHCTaÄÄHHecKoft cTpyK Typu .

OnaaBAeHne nopouiKOBbix KpacoK npoBOÄHaocb b c o o tb6tc tb h h  
C TeXHHHeCKHMH yCÄOBHHMH Ha MaTepnaÄbi. TpeÖOBaHHHM 3BTO- 
MOÖHÄbHOft npOMbllHAeHHOCTH nO peiKHMaM On AaBÄeHHH B ÖOÄb- 
rneft CTeneHH OTBenaiOT noAHS^npHbie KpacKH Il-n 3 -1130  
(B T Y  H H  6-22— 71), n -n 3 -1 13 0 y  (B T Y  H H  6-37— 72) h h o ä h - 
aKpnAOBaH KpacKa I1AK-1142 (B T Y  r H n H J IK n ) .

Pe3yÄbTaTH  cpaBHHTeAbHbix HcnbiTaHHH MaTepnaÄOB, HaHeceH- 
HblX no (])OC(])aTHpOBaHHOft nOBepXHOCTH, H ÄByXCÄOHHOrO nOKpbl­
THH SMaAbio MJ1-12, HaHeceHHoft no rpyHTOBKe r4>-088, npHBeae- 
HH B TaÖAHHe.

Ü3 TaÖÄHHbl BHÄHO, HTO TpeÖOBaHHHM aBTOMOÖHÄbHOH npOMblHI- 
AeHHOCTH no COBOKynHOCTH CBOftCTB yAOBAeTBOpHIOT KpaCKH
11-113-1130 h n -I1 3 -1 1 3 0 y . IloAHaKpHAOBaH KpacKa Ü A K -1 1 4 2  He-
ÄOCTaTOHHO SAaCTHHHa, HMeeT HH3KyiO CTOHKOCTb K  yÄ a p y , OÄHa- 
KO OÖÄanaeT XOpOUIHMH ACKOpaTHBHbIMH CBOHCTBa MH.

OÄHOCÄOHHbie nopouiKOBbie nOKpblTHH no 3aiUHTHbIM CBOftCTB3M 
npeBOCXOÄHT nOKpblTHH Ha OCHOBe HIHÄKOH SM3AH, HaHeceHHoft B 
Äßa cäoh  no rpyHTOBKe T<l)-088.

IlpoH3BOÄCTBeHHbie HcnuTaHHH nopouiKOBbix nOÄHMepHUX K p a - 

cok n -n a -1 1 3 0 , 11-3 1 1 -9 5 7  h ÄpyrHX öh äh  npoBeaeftbi Ha aBT03a-
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Il0Ka3aTeJiH n-na-1130 n -n ä -ii3 0 y nAK-1142 r<l>-088—1 caoft, M A -12-2
caoa .MOKpuft'no MOKpOMy*

ToamHHa noKpbiTHa b mkm
“ Meroa naneceHH«

60-90 ) 45-60 
SaeKTpocTaTHHecKOe nanuaeime

60-90 45-60
riHeBMaraiecKoe pacnuaeHHe

. PeatHM OTBep*ÄeHHs:
30 30BpeMH B M H H ..................... 30 30

TeMnepaTypa b ° C ...............
1 IFEjiecK no (poTOBJieKTHiecKO-

180 180— 200 200 130-140

40-50 55-60My 6aecKOMepy <t>E-2 b % . . 60-65 He MeHee 50
npoqHOCTb naeHKH npn yna-

50 40-50pe no npnöopy y -1  b ktc • cm 15-20 50
Axresns b 6aaaax............... 3-r4 1— 2 2 -3 1
ripoMHOCTb naeHKH npn hb- 

rnfie no uiKaae thokocth
5 -1 0m r - i  b h m .............................. 5 20 He 6oaee 3

BoaOCTOÄKOCTb B cyT . . . 30» 30* 30* Hä 25-e cyTKH peaxaa cunb, 
TOHKH K0PP03HH nO BCeft 

nOBepXHOCTH
CTOftKOCTb B cyr: . 
b' 3%-hom pacTBope noBa-

30* Ha 30-e cyron peaKHe ny3bipH 
no Bceft nosepxHOCTH, MeTaaa 

noa naeHKOft iHCTbift

peHHofl coan ............................ 30* Ha 20-e cyTKH peaxasi cbinb, 
TOHKH KOpp03HH nO BCeft 

nOBepXHOCTH
b ruApocTare .....................

B BeBepoMeTpe no u h k -

30* 30* 30* Ha 1-e cyTKH cunb, 
KOPP03HH 80% nOBepXHOCTH

ay ,5* ..................................

CTOftKOCTb K peBKOft CMCHe

Ha 2-e cyTKH He3HaMHTeabHoe 
no*eaTCHHe Ha 10-e cyTKH t o  

}Ke, MaTOBOCTb

Ha 10-e cyTKH He3Ha<uiTeabHoe 
noJKeareHHe, nOTeMHeHHe, 

6pOH3HpOBKa

Ha 10-e cyTKH He3HaiHTeabHoe 
noJKeaTeHHe, MaTOBOCTb

TeMnepaTyp ot —40 ao +60°C
Eoaee 15*b  UHKaax ................................... 30* 30 30*

TepMOCTOilKOCTb b i :
120* 120*npH Tennepaiype 60°C . . 120* 120*

W C  . .

MacaocTOÜKOCTb b  cyr . . .

1*
24 (He3HanHTeabHoe 

nocBeTaeHHe)
30*

1*
24 (HeaHanHTeabHoe 

nocBeTaeHHe)
30*

1*
24 (3Ha4HTeabHoe 

noateaTeHne) 
30»

30*

EenBOCTOftKOCTb B cyr . . . 

* Eea H3MCHCHHÄ.

30« 30* 30* :Ha-15-e" cyTKH He3H9iHTeabHoe 
. i . . noateaTeHHe

B o fla x  hm. J leu H H C K oro  KOM coM O.ia h r opbKOBCKOM. MaTepnaAH 
HaHocHJiHCb a jieK TpocTaTH H ecK H M  p a c iib u ieH iieM  c noMombio y c T a -  
h o bkh  PaHCÖypr h pacnuAHTeAeM ÄP-1 b o ä h h  h  HecKOAbKO cjioeß. 
O n jiaB JieH H e noKpuTHH o c y m e c T B jia j io c b  b  KOHBeKunoHHoft cyuiHAb- 
hoh K aM ep e. B bijia  n p ean p u H H T a  nonuTKa OKpacKH nopouiKOBHMH 
no^H M epH U M H  M aT ep n a^aM H  H a p y iK H o ii noßepxHOCTH Ky30B0B aB- 
TO M oÖ H jieö «M ockbhh » h  TA3-24, a TaxJKe KOJiec, Äßepeft h Apyrnx 
Ä eTa jiefi.

SKcnepHMeHTU noKa3ajiH, hto  ä a h  KanecTBenHoft oxpacKH Ky30- 
bo b  neoöxoÄH M o co6jnoÄaTb cjieÄyrom ne ycAOBHH: BAaiKHOCTb bo3- 
a y x a  b noMemeHHH OKpacKH AOAJKHa öu Tb b npeAeAax 50— 70%, 
TeM nepaTypa B03Ayxa —  He ß o jiee  30°C, CKopocTb B03AyuiHoro no- 
TOKa b  noMemeHHH ä a h  HanuaeHHH —  b n p ea e jia x  0,1 m /c, a b 
KOHBeKUHOHHOH cyniHAbHOft KaMepe 0,1— 0,3 m /c.

n p n  onpacK e BHyTpeHHeft noßepxHOCTH Ky30BOB BOAopa3öaBAH- 
eMoft rpyHTOBKOH O JI-093  (T V  6-10-889— 69 ) MeTOAOM sjieKTpo- 
oca*Ä eH H H  nocjie HaHeceHHH Ha HapyiKHyio noßepxHocTb h o t - 
B ep »ÄeH H H  nopouiKOBbix MaTepnajiOB mojkho  yMeHbiUHTb KOAirae- 
CTBO yCT3H0BJieHHblX B Ky30Be ÄOnOJIHHTejIbHblX SJieKTpOÄOB. n p n  
3t o m  ocaJKAeHiie BOÄOpa36aBJiaeMOH rpyHTOBKH Ha nopouiKOBoe 
noicpbiTHe He Ha6jHOÄaercH.

IlocK O AbKy Ha 3aBOAax 6h a o  TpyAHO co3AaTb Tpe6yeM bie y c jio -  
BHH HHHeCeHHH ÜOKpUTHH, ÄOCTHTHyTb KaHeCTBeHHOH OKpaCKH Ky- 
30BOB nOpOLOKOBblMH MaTepiiaA3MH npH OAHOCAOHHOM HaHeceHHH 
He ya a jio c b : HMeAHCb HenpoxpaiiieHHbie ynacTKH, npoKOAU, noKpw- 
THe 6buio HepaBHOMepHO no TOJimHHe. 3 a  COCTOHHHeM noKpuTHft 
BeAeTCH HaöjnoAeHHe. I lp n  o äh o c ao h h o m  HaHeceHHH nopouiKOBux 
KpacoK na KOAeca h A p y rn e  HeÖoAbuiHe AeTaAH KanecTBo noKpu- 
th A  yÄOBjieTBopHTejibHoe. 3 t o  no3BOjiHjio peKOMeHAOBaTb noAH- 
3(pHpHyio nopouiKOByro K p acxy  11-113-1130 b xanecTBe o ah o c aoA-
HOrO 3aiHHTHO-AeKOpaTHBHOrO nOKpUTHH.

H a  0CH0B3HHH Aa6opaTOpHbIX H npOH3BOÄCTBeHHbIX HCnblTaHHA
nopouiKOBbie noAH3<}>HpHHe KpacKH 11-113-1130 h  n-I13-1130y pe-
KOMeHAylOTCH AAH paCIHHpeHHblX npOH3BOÄCTBeHHHX HcnbiTaHHH H 
onbiTHoro BHeApeHHH Ha 3aBOAax OTpacAH aah 3aimmio-ÄeKopa- 
THBHOH OKpacKH HeÖOAbUIHX H3AeAHH, npeAHa3HaneHHHX ÄAH 3KC-
nAyaTauHH b yMepeHHO KOHTHHeHTaAbHOM KAHMaTe. Ilp n  HcnbiTa­
HHH Ha 3TM0C<|>epH0-K0pp03H0HHbIX CT3HUHHX B BaTyMH H M yp- 
MaHCKe ycraHOBAeHO, h to  K pacxa  11-113-1130 b  ycAOBHHx Tponn- 
lecK oro  KAHMaTa h KpafiHero CeBepa nepe3 to ä  3HariHTejibHO Te- 
pneT ÖAecK, HMeeT MeAeHHe h  no s t h m  noK33aTeAHM He MOJKeT 
6biTb pexoMeHAOBaHa ä a h  SKcnAyaTannn b AaHHbix ycAOBHHx. Hc- 

O A  nbiTaHHH ApyrHX nopouiKOBbix noAHMepHbix KpacOK npoAOAJKa-

IlopOUIKOBbie KpaCKH Ha y3AbI H AeT3AH aBTOMOßHAeft MOJKHO 
naHOCHTb no CAeAyroutHM TexHOAorHnecKHM cxeMaM: 

cxeM a 1 —  <j)oc(j>aTHpoBaHHe, cy iu xa , HaHeceHHe caoh  nopouiKO- 
boh KpacKH, onAaBAeHHe h  OTBepjKAeHHe noKpbiTHH;

cxeM a 2 —  (poc^a-rnpoBaHHe, cyn w a , HaHeceHHe c ao h  nopouiKo- 
boh KpacKH b aBTOMaTHiecKOM pejKHMe, noAKpacKa HenpoKpameH- 
Hbix noBepxHOCTeft BpynHyio, onAaBAeHHe h OTBepjKAeHHe noKpu- 
t h h ;

cxeM a 3 (oxp acK a  Ky30Ba) —  ^ oc^ a ra p oß a H H e, cyn ixa , HaHece­
HHe caoh  nopouiKOBoA KpacKH Ha BHpuiHioK) noBepxHocTb, onAaB­
AeHHe h  OTBepjKAeHHe, HaHeceHHe rpyHTOBKH MeTOAOM saeKTpo- 
ocajKAeHHH Ha BHyTpeHHioio noBepxHocTb, cyn ix a , M oxpoe u ia h - 
^OBaHHe BHeuiHeft noßepxHOCTH, cyn ixa , HaHeceHHe c ao h  nopouiKO- 
boü  KpacKH Ha M ec ia  uiAHtpoßaHHH h HenpoKpameHHbie noBepxHO- 
CTH HAH HaHeceHHe A ßyx CAOeB 3M3AH «MOKpblH no MOKpOMy», 
cyu iKa h a h  onAaBAeHHe noKpuTHH.

TexHOAornqecKHe napaM eTpu HaHeceHHH nopoiUKOßux KpacoK bo 
MHOTOM 33BHCHT OT npHMeHHeMoro oöopyAOBaHHH, TpeöyeM ofi TOA- 
ihhhu  noKpuTHH, SAeKTpHMecKHx cBoficTB nopouiKOBux M aTepna- 
aob . HanpHM ep, npn HaHeceHHH yKa3aHHUx Bbiuie nopouiKOBux 
MaTepna’AOB b nceBÄOOJKHJKeHHOM cA oe BUxoAHoe HanpnJKeHHe Ha 
OKpacKy noAAepjKHBaeTCH b npeAeAax 40— 50 kB , BpeMH HaHece­
HHH 2— 3  c, AaBAeHne B03Ayxa ä ah  nccBAOO>KH>KeHKH noponiKa 
p = 0,2 ktc/cm2. E cah  HcnoAb3yeTCH ycTaHOBKa P a H cö yp r , BUxoAHoe 
HanpnJKeHHe Ha pacn u A em ie  90 k B  noAAepjKHBaeTCH asTOMaTHHe- 
ckh, AaBAeHHe cJKaToro B03Ayxa Ha s iK ex rop e  p = 4 - ^ 5  ktc/cm2. 
AKpHAOBUe nOpOIUKOBUe KpacKH HaHOCHTCH 3AeKTpOCTaTHHeCKHM 
pacnuAHTeAeM AP-1 npn bu xoah om  Hanpnjkchhh 20— 30  k B , no- 
AH3<j)HpHue —  npa  40— 50 k B , AaBAeHne CJKaToro B03Ayxa Ha 
ajKeKTope p =  1 -4-1,5 ktc/cm2.

B 3AeKTpocTaTHnecKOM noAe A yqu ie HaHOCHTCH anoKCHAHue h  ax- 
pHAOBue xpacKH, TpyAHee —  noAH s^npH ue. He3aBHCHMo o t  npn- 
MeHHeMoro oöopyAOBaHHH, TeM nepaTypy h BAajKHOCTb B03Ayxa h c- 
o ö x o a h m o  noAAepÄH BaTb b yK83aHHbix Buiue npeAeAax. Buöop 
TeXHOAOTHHeCKOft CXeMbl HaHeceHHH nopouiKOBbix nOKpUTHH 33BH- 
CHT OT 3K0H0MHHeCK0H 3(p(j5eKTHBHOCTH HX npHMeiieHHH.

IlpeABapHTeAbHuft pacneT noKa3HBaeT, h to  npn 3aMeHe Tpex- 
CAOHHUX noKpuTHH JKHÄKHMH KpaCKHMH (rpyHTOBKa r<U-020 HAH 
r<P-088 h  Ap. —  1 CAOft, 3MaAb MJ1-12 —  2 c ao h , HaHeceHHue Me- 
t o ä o m  nHeBMopacnuAeiiHH) o a h o c a o h iih m  noponiKOBUM n ox p u - 
TneM, HaHeceHHUM b SAeKTpocraTHnecKOM noAe, npn nepcneKTHB- 
hoö ueHe 1 k t  nopouiKOBoro MaTepnaAa 2— 3 p yö . 3K0ii0MHnecKan 
3(p(|)eKTHBHOCTb cocTaBAHeT 0,1— 0,2 pyö/M2 noßepxHOCTH 3a cneT 
CHH»eHHH TpyAOBbix 3aTpaT h yMeHbineHHH pacxoA a  MaxepHaAOB.
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JI A J I3  A B TO M O B H AE H  KaM cxoro aBT03aBOÄa npenycMOT- 
peHO H3rOTOBAHTb TAyiUHTeAH H3 aAKJMHHHpOBaHHOfi CTajIH, 

nOCKOJIbKy ajIIOMHHHpOBaHHblft ÄHCT OÖJiaflaeT BbICOKOft CTOÖKOCTbK) 
npOTHB ra30B0fi KOpp03HH, HtapOCTOHKOCTbK), ÄOCTaTOHHO BblCO- 
koh npoHHOCTbio h cpaBHHTejibHO Henopor. Hcnojib30BaHHe CTajIH, 
nOKpblTOH ajIIOMHHHeM, n03BOJIHT nOBbICHTb CpOK CJiyJKÖbl TAyHIHTe- 
aefi b 2— 3 pa3a no cpaBHeHHio c rayniHTeAHMH H3 yrjiepoÄHCTofi 
CTajIH.

A t o ö h  HCKjnoHHTb luoBHyK) CBapKy, b npouecce KOTopoß nonpa- 
THe HapymaeTCH, pa3pa6oTaH rayiuHTeAb c 3aMeHofi o ch ob h h x  
cBapHux coeAHHeHHH 3aMKOBbiMH. O aaH na h neperopoaKH raynra- 
Tejia, noKa3aHHoro Ha pac. 1, h 3 to to b jih io tch  rjiyöoKofi bh thhckoh 
C OTÖOpTOBKOÖ KpOMOK H nOCAeflyiOUleH 3aBajIbU,OBKOH. U.HJIHHÄPH- 
MecKaa qacTb Kopnyca HMeeT npoaoAbHaß 3aMKOBafi moB, a TaK- 
jxe OTÖopTOBKy KpoMKH h naTpyÖKa ä jih  npacoeÄHHeHHh BanycK- 
HOH TpyÖM.

Ä ä h  H3rOTOBAeHHH rjiyiUHTeAH TaKOÖ KOHCTpyKHHH K M eTajIÄy 
npeÄT>HBÄHK)TCH TpeöoßaHHH no T Y  14-1-610— 73. AaiOMHHHpoBaH- 
HaH CTaJIb T0JHHHH0H 1,2 MM C nOKpblTHeM 25 MKM Ha CTopoHy no 
CnOCOÖHOCTH K BblTHlKKe H MeXaHHHeCKHM CB0HCTB3M Ä0AJKH3 CO-
OTBeTCTBOBaTb KaTeropHH b h t h j k k h  CB no T O C T  9045— 70. LIo- 
CKOÄbKy npH cßopKe rjiyuiHTejiefi npnMeHHeTCH 3aBanbnoBKa, jihct 
aoaJKeH BbiAepacHBaTb HcnaTaHHH Ha npoHHOCTb cnenjieHHH no- 
KpblTHH C OCHOBHhlM MeTaAAOM (H3Th 6 BOKpyr npOKJiaÄKH, paB- 
hoh yTpoeHHOH TOjmiHHe jiHCTa, Ha 180° c nocjieÄyioinHM pa3ra- 
6om  Ha 90°). E c ä h  npH s t o m  noKparae He OTCAaHBaeTCH, ä h c t  
npnroÄen ä ä h  3aBaÄbnoBKH. M ojkho HcnoÄb30BaTb CTaÄb c no- 
KpbiTHeM 6oÄee 25 m k m , ecAH OHa BbiÄep>KHBaeT HcnbiTaime Ha 
H3THÖ.

B HacTOHinee BpeMH H3BecTHo HecKOAbKo cnocoÖoB HaHeceHHH 
säiom hhhh Ha CTaÄb: ropnqee aÄiOMHHHpoBaHHe (CLUA, A htahh 
h Äp .), SÄeKTpoAHTHnecKoe aÄiOMHHHpoBaHHe H3 coÄeBbix pacnaa- 
bob (C L U A ), aÄiOMHHHpoBaHHe nopouiKaMH (UnoHHH, CLUA, A h t-  
ä h h ), BaKyyMHoe HanaaeHHe (T A P ,  C LU A), coBMecraaH nponaTKa

[ 1 — 3 1 -
Ochobhihm HeÄOCTaTKOM HaHßoaec pacnpocTpaHeHHoro MeTO­

Äa —  ropHnero aAioMHHHpoBaHHH —  HBÄHeTCH o6pa30BaHHe xpyn- 
koö  HHTepMeTaÄÄHHecKofl npocÄOHKH Ha rpaHHne KOHTaKTa haiomh- 
HHH —  CTaÄb. UTOÖbl nOAyHHTb ÄHCT e MHHHMaÄbHHM HHTepMe-

/ —  Kopnyc;
Phc. I. rjiyu iHTeab aBTOMOÖH.'iH K b m A 3:

2 —  nepiJiopHpoBaHHaH Tpyöa; 3 —  BbinycKHOß na 'rpyCoK ; 
4 —  n eperopoA K H ; 5  —  cp.'iaHLiM

TaAÄHHecKHM CÄoeM, HeoöxOÄHMo öaerp oe  oxAaJKAeHHe ( o ko äo  
70°C/c), HTO npHBOÄHT K CHHJKeHHK) nÄ3CTHHeCKHX CBOflCTB MeT3A- 
ÄHHeCKOß OCHOBbl. 3 t 0 OÖTjHCHHeTCH TeM, HTO yrÄepOÄ H a30T, pac- 
TBopeHHbie b a-iKeÄe3e, npn HarpeBe b npoxoÄH ofl nenn h b BaHHe 
pacnÄaBÄeHHoro b äio m h h h h  npn öacTpoM oxÄajKÄeHHH He ycneßa- 
I0T BblACÄHTbCH, BbI3HBaH nOCÄeÄyiOinee CTapeHHe CT3AH [4 ],  n PH- 
MeHeHne ä ä h  noBbimeHHH cbohctb  a h c t b  Ä a » e  HH3KOTeMnepaTyp- 
Horo OTiKura Bbi3biBaeT HeÄonycTHMoe yBeÄHneHne HHTepMeTaÄÄH- 
necKoro xpynKoro cäo h , noÄyneHHoro npn noKpbiTHH aÄioMHHHeM 
( ä o  15— 20 m k m ) .

MeTOÄ coBMecTHOfl npoKaTKH no3BOAHeT noÄynaTb MeTaÄA 6e3 
HHTepMeTaAAHHecKoro cäo h . TeM nepaTypa  peKpHcraAÄH3anHOHHO- 
ro  OTJKHra nocne nÄaKHpoBaHHH, KaK noKa3aÄH HCCÄenoBaHHH, He 
AOÄJKHa npeBbiinaTb 550— 560°C. L lpn  STOß TeM nepaType ÄHcJicJjy- 
3HH aniOMHHHH B CTaÄb npOHCXOÄHT Ä0CT3T0HH0 MeÄAeHHO 
h o6pa30BaHHe n epexoA H oro  cäoh  orpaHHHHBaeTCH npaKTHHecKH 
TOÄniHHOß 7— 10 MKM npH ÄÄHTeÄbHOCTH OTJKHra 2 H. TaKHM OÖ- 
pa30M, b pe3yÄbTaTe nÄaKHpoBaHHH h n ocÄ eA y io in ero  OTJKHra no- 
ÄynaeTCH ä h c t  c ä o c t 3toh h o  b h c o k o A nÄacTHHHOcTbio h  m h h h - 
MaÄbHbiM nepexoÄHHM CÄoeM. ÜÄaKHpoBaHHe m ojkho  ocyinecTBHTb 
Ha AeflcTByiouiHX nponaTHbix CTaHax c He3HaHHTeÄbHbiMH ycoß ep - 
IHeHCTBOBaHHHMH.

LLccÄeAOBaHHio noABepraAHCb o6pa3nbi aÄioMHHHpoBaHHoß CTa- 
ä h , noÄyneHHOH nÄaKHpoBaHHeM. B KanecTBe o c h o b u  ä ä h  aÄiOMH- 
HHpOB3HHH HCnOÄb30B3ÄH MaÄOyrÄepOÄHCTbie XOÄOAHOKHTaHbie 
CT3ÄH M apox 08Kn h 0810, npHMeHHeMbie ä ä h  UiTaMnoBKH.

LL3BeCTH0 [2 , 5 ], HTO ÄÄH TOpMOJKeHHH pOCTa HHTepMeT3ÄÄHHe- 
CKoro cäo h  npnMeHHeTCH ÄernpoBaHHe noKpbiTHH pa3ÄHHHMMH 3Äe- 
MeHTaMH, npeJKAe Bcero KpeMHHeM. HccÄeAOBaÄacb cTpyKTypa 
06pa3H0B C nOKpblTHeM HHCTbIM 3ÄHJMHHH6M H 3AIOMHHHeM C ÄO- 

' ÖaBKaMH KpeMHHH. yCT3HOBÄeHO, HTO ÄOÖaBKH KpeMHHH B KOÄHHe- 
CTBe 1,5 h  3%  npHBOÄHT k  HeKOTopoMy TopMOJKeHHio pocTa  nepe- 
xoA H oro  cäo h , a TaKHce k  BbipaBHHBaHHio rpaHHiibi KOHTaKTa aÄio- 
MHHHH —  CTaÄb.

06pa3nb i ä äh  onbiTHofl uiTaMnoBKH nÄaKHpoBaÄH (JiOÄbrofl aÄio- 
MHHHeßo-KpeMHHeBoro cnÄaBa C ÄeAyioinero xHMHqecKoro cocTaßa: 
1— 1,5% S i; 0,1— 0,7% Fe; He 6oÄee 0,01% npHMeceß C u  h Zn; 
aAIOMHHHß MapKH A 9 9  —  OCTaÄbHOe. '

LLoAroTOBKy KOHTaKTHpyiouiHx noBepxHOCTeß npoBOAHÄH no cae- 
Ayioinefl TexHOÄOTHH: o6e3JKHpHBaHHe, 33HHCTK3 MeTaÄÄHnecKofi 
meTKofl (anaMeTp CTaabHoß npoBOÄOKH 0,1— 0,15 mm), npoMUBka 
pacTBopHTeaeM. IlaKeT H3roTOBÄHÄH no cxeMe M — T — M  (M  — 
M Hnoifi, T —  TBepAbifi). IIpoKaTKa npoBOÄHÄacb 3a oäh h  npoxon 
c oÖJKaTHeM 60— 80% co cMa3Kofl bhäkob BepeTeHHUM mscäom 
PeKpHCTaÄÄH3annoHHbiß o t jk h t  noÄyneHHbix ä h c to b  bh hoähhäcs 
b 3ÄeKTpHHecKoß nenn no CÄeayionieMy peiKHMy:

1) 3arpy3Ka b pa3orpeTyio ä o  TeMnepaTypa 400°C nenb;
2 ) H arp eB  ä o  T e M n e p a T y p a  540°C co CKopocTbio 70°C/h h B a  

ÄepjKKa b TeneH H e 4 h ;
3 )  oxÄaJKÄeHHe ä o  TeMnepaTyp 350°C co CKopocTbio 70°C/h i 

A a Ä b H e flu iee  o xÄ a J K A en n e  Ha B 0 3 A yx e .
H a noÄyneHHax o6pa3nax HccÄeÄOBaaH MexaHHnecKHe cBoficTBi 

(cm . TaÖÄHny) h MHKpoerpyKTypy no CTaHnapraaM MeTOAHKaM 
Pe3yÄbTaTa noKa3aaH, h to  CTaab 08Kn, nonpaTaa aaioMHHHeM, co 
OTBeTCTByeT KaTeropHH b u th jk k h  CB no T O C T  9045— 70 h npn 
roÄHa ä äh  rÄyÖOKOfl BaTHJKKH.

Kan npaBHÄO, HTOÖa noÄysHTb MeTHAÄ c KaTeropnefl b u th jk k i 
CB, HcnoÄb3yioT CTaab 0810. O ä h 3 k o , HecMOTpH Ha yaoBÄeTBopn 
TeabHae MexaHHHecKHe cBoflcTBa naaKapoBaHHofl CTaan 0810, no 
aynHTb KanecTBeHHoe noKpaTHe npn yKa3aHHbix pejKHMax He yna 
ÄOCb H3-3a ero OTcaoeHHH.
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Mapxa CTajiH

T o W H a  B mm MexaHHqecKHe cBoficTBa ao onKHra Mi’ xaHH'iccKiie cBOflctBa nocae onanra

oöpa3ua noKpuTHH °B  B 
Krc/MM2

* «  B % *10 b  % °B  B
k t c /m m 2

» t b
Krc/MM2 3 10 B %

rayOmia bij.uib-
.'UiBaiiHa jiyHKH 
(no 3pnKceHy) 
HO nOKpUTHIO

B MM

r.iyßmia BuaaB- 
3HB3HHH JiyHKH 
(no SpHKCeiiy) 
IIO OCHOBHOMy 
MOTa.lJiy B MM

08an

0810

n  p h m e 

BtiaepxHBaioT.

1,10
1.14 
1,22

1,10
1.14 
1,28

l a s i e ,  06

0,07-0,09
0,07-0,09
0,07-0,09

0,05-0,06
0,06-0,07
0,06-0,09

pa3itu H3 CTan

65.9 
61,7
58.9

65.9 
65,4 
58,2

h 08tcn b iu

1,2
1,2
1,2

1.2
1,2
1,2

epacHBaioT

2,0
2,0
2,0

2,0
2,0
2,0

icnbrrauHB h

31,2
31.7
31.8

31.1
27.8
27.2

a 3ani6 c pasi

27.6
26.7 
26,1

22,0
23.8 
22,0

höom 6e3 otc

30
35
40

aoeHHa noap

11,1
10,7
11,0

8,08
6,2
6,8

blTHfl, a H3 CT

11,1
10,7
11,0

8,08
10,4
10,1

ijih 0810 — He

JXna H3 rO T O B Jie H H H  a A K M H H H p O B a H H O T O  A H C T a  Ö blA  B 3 HT x o a o ä -  
-HOKaTaHuä n o flK a T  t o a ih h h o h  2 mm. C TaJ ib  0 8 k i i  b s t o ü  t o a ih h h c  
H M e e T  O T H O C H T e jib H o e  y A A H H eH H e  ö4 b n p e f l e j i a x  28— 40% äo C T a ­

p eH H H  h 24— 3 3 %  n o c j i e  C T a p e H H H . n o s T O M y  ä ä h  n p o H 3 B O A C T B a  

aA IO M H H H p O B aH H O T O  Ä H C T a  C A O C T aT O H H O  BbIC O K H M H  IlA a C T H H eC K H - 

M H C B 0 H C T B 3 M H H eO Ö X O A H M O  n O Ä Ö H p a T b  M e T 3 AA  Ü Ä a B O K , O TH O CH - 

T e A b H o e  y A Ä H n e H H e  K O T o p o r o  a o  C T a p e H H H  ö 4^ 3 5 %  (x h m h h cck h h  
c o c T a B  n o  TOCT 9045— 70). F Ip H M e H e H H e  K K n a m e f t  c th a h  c  y x a -  

3 B H H b lM H  B b i u i e  n O K a 3 3 T eA H M H  n 0 3 B 0 Ä H Ä 0  n O A y H H T b  aA IO M H H H p O - 

B a H H U H  Ä H C T CO C B O H C T B a M H , n p H B eA C H H b lM H  B T a Ö A H H e .

P hc. 2. A c ra jiH  rjiymnTejiH aBTOMoßHJia «M ockbh ' i -408» , H3roT0BJiennbie H3 
aJiioMHHiipoBaHHoii crajiH

H 3 H3roTOBAeHHoro MeTaAAa Ha ÄBT03aB0Ae h m . JleHHHCKoro 
KOMCOMOAa öb iaa OTUiTaMnoßaHa h coöpaH a onHTHan napTHH TAy- 
IUHTeAeft (pHC. 2) aBTOMOÖHAH « M oCKBHH-408». Hx KOHCTpyKHHH c 
TOHKH 3peHHH H3TOTOBAeHHH UITaMnOBKOH TaK Hie CAOJKH3, KaK H
TAyuiHTeAeH 3 bt o m o ö h a h  K a M Ä 3 .

IlOAyKOpnyC TAyUIHTeAH H3rOTOBAHeTCH UITaMnOBKOH C BHTH3K- 
KOH TAyÖHHOH 65 MM. ü p K  CÖOpKe npHMCHHeTCH 33BaAbH0BKa KOp- 
nyca  h CBapKa. TaKHM oöpa30M , TexHOAOTHuecKHe onepauHH npa 
H3T0T0BAeHHH TAyUIHTeAH aBTOMOÖHAH «MoCKBHU-408» COOTBCr- 
CTByiOT TeXHOAOTHHeCKHM OnepaHHHM, npHMeHHeMbIM ÄAH H3TOTOB- 
AeHHH TAyUIHTeAH aBTOMOÖHAH K a M A 3 .

Pa3puBbi h OTCAoeHne noKpwTHH npn uiTaMnoBKe ne OTMeueHbi, 
OÄH3KO HHAHnaHHe 3AI0MHHHH Ha UITaMn BbI3B3AO HeOÖXOÄHMOCTb 
npHMeHeHHH cneuHaAbHOH TexHOAOnmecKOfi c m 33k h .

HccÄeÄOBaHHH noKa3aAH, h to  äah  h 3 totoba6hhh  AeTaAeft T A y - 

UIHTeAH MeTOÄOM TAyÖOKOH BblTHJKKH MO»HO peKOMeHAOBaTb aAIO- 
MHHHpoßaHHyio CTaAb, noAyqeHiiyio cobm ccthoh  npoKaiKofl cTaAH 
08Kn H aAIOMHHHeBOH (jlOAbTH 3a OÄHH npOXOÄ c OÖJKaTHeM 60—  
80%. B KanecTBe nonpuTHH ueAecooöpa3HO npHMeHHTb baiomhhh- 
eßo-KpeMHueBbiH cnAaB c coAepucaHHeM KpeMHHH b KOAHuecTBe ao 
1.5%. TI ah peKpHCTaAAH3auHOHHoro OTHCHra peKOMeHAyeTCH TeM­
nepaTypa 540°C c BbiAep>KKOft b  TeneHHe 4 h .

TepMHHecKaa oöpaöoTK a  npn öoA ee  bm cokhx TeM nepaTypax, pe- 
KOMeHAOBaHHan b p aöoT e [3 ] ,  npuBOAHT k  oöpa30B aH i«o  HHTep- 
MeTaAAHHecKoro caoh  toa ih h h oh  ä o  25 mkm, b pe3yjihTaTe nero 
CTaAb He B biAep*H BaeT HcnbiTaHHH Ha 3arnö c pa3THÖ0M öe3 o t -  
CAOeHHH nOKpblTHH.
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k h r o T O B n e H M e  c r y n e i m a T b i x  3 a K j i e n o K

A. T. EblKAflOPOB, B. B. flAXTyHOB, A. T. CBEUIHHKOB
T o c y f la p c T B e H H b iM  3 aB O fl « K p a c H a n  3 T H a »

C TJTTEHHATblE 3aKAenKH  Ha 3 a B 0 A e  «K p a c H a a  S r a a »  H 3ro- 
TOBAHAHCb p a H ee  MeTOÄOM TOHeHHH Ha TO KapH H X aBTOM aTaX. 

B H acTO H iuee BpeMH ocy iu ecT B A eH  h x  nepeB O A  Ha H3roTOBAeHHe 
npOTpeCCHBHblM MeTOÄOM XOAOÄHOH BblCaAKH Ha CIienHaAbHblX 
AByXM 3TpHHHbIX TpOH^OTO AeHCTBHH XOAOÄHOBblCaAOHHblX aBTOM a- 
T a x . r ip n  s to m  oöecneH H B aeTCH  MHHHMaAbHbift p a c x o Ä  M eT aA A a  Ha 
TOHHy t o t o b o h  npoAyK H H H , a  T a K » e  B b icoK an  t o h h o c t b  p a3 M ep oß  
sa K A en oK  3a  cu eT  n p aB H A b H oro  BbinoAHeHHH M aA b ix  p a n u y c o B  npn 
n e p e x o A e  o t  o ä h o t o  A n a M e T p a  k  A p y r o M y , C T p o ro ro  B b iA e p »H B a - , 
h hh  nepneHAHKyAHpHOCTH nAOCKOCTeü t o p h o b  h A o n y c K a  n o  AAHHe 
CTyneH eft.

HoBblH TeXHOAOTHHeCKHH npOHeCC n03B0AHA 3H3HHTeAbHO nOBbl- 
CHTb npOH3BOÄHTeAbHOCTb T p yA a  H COKpaTHTb paCXOA MeTaAAa. 
HanpHM ep, paHee c ryn eH iaT b ie  3aKAenKH A104-6105013 h 3 to to b -  
AHAHCb Ha HeTUpeXUinHHÄCAbHOM TOKapHOM aBTOMaTe THna 123 c 
npOH3BOÄHTeAbHOCTbK> 5,2 HIt/mHH. T Ip H  3TOM TpyAOeMKOCTb Ha 
TOHHy H3ACAHH C0CT3BAHAa 1425 CTaHKO-HaCOB, a paCXOA MeTaA­
A a  Ha TOHHy roAHOH npoAyKHHH —  3,164 t .  T lp n  H3roTOBAeHHH 
3 th x  3aKAenoK Ha cnennaAbiioM  xoAOAHOBbicaAOHHOM aBTOMaTe c 
npOH3BOAHTeAbHOCTbIO 160 IUT/mHH TpyAOeMKOCTb CHH3HA3Cb AO

[ > f j  56,5 cTaH K O -uacoB  Ha TOHHy H3AeAHfl, a p acxoÄ  MeTaAAa —  a o  

1,011 T.

CxeM a HHAaAKH HHCTpyMeHTa ä a h  BbicaAKH CTyneH uarax 3 a «A e -  
noK noKa3aHa Ha pncyHKe.

AßTOMaT paöoTaeT  cAeAyioiHHM oöpa30M . IToAaioiHHe p o a h k h  / 
HanpaBAHiOT KaAHÖpoBaHHbiä MeTaAA uepe3 OTpe3Hyio BTyAKy 2 h 
OTpe3HOH h o »  3 ä o  peryA H pyeM oro  yn op a . H o » ,  nepeM euiancb b 
CTopoHy MaTpHHbi 4, OTpe3aeT MepHyio 3aroTOBKy h ocraHaBAH- 
BaeTCH HanpoTHB BbiTaAKHBaioiHero CTep»H H  5, k o to p m h  3aTaA- 

•KHBaeT oTpe3aHHyio 3aroTOBKy b MexaHH3M nepeHoca —  rpeftcjiep- 
Hbie naAbHbi 6. TpefiiJ iepHbie naAbubi TpaH cnoprapyioT  3aroTOBKy 
k  nyaHcoHaM 7 a a h  BbiAaBAHBaHHH b MaTpnue 4 nepBoft no3HmiH. 
n o c A e  nepßoro  xou a  noA3yHa uinHAbKa 8 BbiTaAKHBaeT 3aroTOBKV 
H3 MaTpHHbi nepBoft no3HHHH, nocAe nero  rpeücjiepHbie naAbHbi 9 
nepeHOCHT 3aroTOBKy k  MaTpnue 10 BTopoft no3HHHH, b KOTopoft 
3a cueT AeftcTBHH 3aroTOBOHHoro 11 h OTAeAOHHoro 12 nyaHCOHOB 
noAyuaeTCH roTOBan 3aKAenKa.

TaKH M  o öp a 3 0 M , B b icaAK a cT yn eH n aT b ix  3 a K A en oK  ocym ecT B A H eT - 
ch  b A ß y x  M a T p n u a x  TpeM H nyaHCOHaMH. 3 a  n epB b ifl x o a  n oA 3 y - 
Ha b M aT p n u e n epB o ft no3HHHH n p on cx oA H T  BbiuaBAHBaHHe 3 a ro -  
t o b k h , a  b M aT p n u e B T opo ft no3HHHH —  n peA B apH TeA b H an  B b ican- 
Ka TOAOBKH 3arOTOBOHHbIM ÖOHKOM C BbipaBHHB3HHeM TOpHa BTO-

p o ft  CTyneHH h  oc-aAK oii c T e p »H H . 3 a  B T op o ft x o a  n oA 3 yH a  n ya u -
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:oh nepBOö no3HUHH aeJiaeT xojioctoh x o ä , a b MajpHiie BTopoft 
103HUHH oT/tejiOHiibiM nyaHCOHOM npoH3BOAHTca OKOnaaTejibnaa 
BbicaflKa roJiOBKH.

ÄHHaM HiecKaa öajiaHcnpoBKa noABHXHbix nacTeft aBTOMaTa chh- 
«a eT  e ro  BHÖpaimio h n03B0JiaeT BbicaxHBaTb H3ÄeJiHH c b h cok oh  
rOHHOCTblO H ÖOJIblHOH npOH3BOÄHTejIbHOCTbK>. KpOMe TOrO, TeXHO- 
lorHaecKaa cMa3Ka h o x a a x Ä eH H e  oÖecnenHBaiOT noBbiuieHHe 
:toh k octh  HHCTpyMeHTa, a HajiHHHe peßepcHBHOro ÄBHraTeaH h 
ycTpoficTBa to a h k o b o to  x o a a  ycK opneT e ro  HaaaÄKy.

IlocKOJibKy cTyneiiaaTbie 3aKJienKH HMeiOT 3 iia iiHTe.'ibHbift nepe- 
n a a  no anaM eTpaM CTyneHeft, TexHoaornH npeaycM aTpHBaeT hc- 
noab30BaHHe oö ieM H oft cxeMbi ae<jiopMaaHH, KOTopaa no3BoaaeT 
aon ycaaT b  BbicoKHe CTeneHH Äe<}>opMaiiHH —  ao 80%. O a n a x o  
MaacHMaabHaa CTeneHb ae<})opMau.HH HexejiaTeJibHa b  cbh3h c TeM, 
hto MaTepnaji HHCTpyMeHTaabHOft och3ctkh Ha nepBoft no3H iwn He 
Bbiaep>KHBaeT t3khx öoabuiHX Harpy30K. üoaTO M y npaKTnnecKH 
mojkho Hcnoab30BaTb CTeneHH aetjiopMaiiHH He Ö oaee 60%.

npn pa3paöoTKe KOHCTpyKUHH CTyneHnarax 3aKaenoK h HHCTpy- 
MeHTaabHon och3ctkh HeoöxoanMO, HTOöbi HaHMeHbuiHH anaMeTp 
CTepjKHH roTOBOH 3aKaenKH öbia He MeHee 3—3,5 mm; caeaoßa- 
TeabHO, HaHMeHbuiHii anaMeTp ncxoaHoro MeTaaaa öyaeT 5— 6 mm. 
Hjih oöecneneHHH bmcokoh ctohkocth xoaoaHOBbicaaonHoro HH­
CTpyMeHTa pa3Mepu CTyneHeft npHHHMaiOT paßHbiMH 1,5— 2 mm
(noaoBHHe pa3HHUbi anaMeTpoB). I lp n  stom pa3Mep 3ar0T0BKH Ha 
nepBoft no3HHHH aoaxeH paBiiHTbcn pa3Mepy roTOBOft 3aKaenKH no 
öoabmeMy anaMeTpy MHHy.c 1,5— 2 aonycna Ha s to t anaMeTp.

HHCTpyMeHT y3aa pe3KH H3rOTOBJiHiOT H3 TBepaoro cnaaBa, npn- 
neM BHyTpeHHHH aHaMeTp oTpe3Hoft BTyaKH npeaycMaTpHBaeTca 
öoabme anaMeTpa n cxoaH oro  KaaaöpoBaHHoro MeTaaaa Ha 
0,05 mm, a paöoraft anaMeTp bct3bkh Hoxa —  Ha 0,02— 0,05 mm 
öoabme BHyTpeHHero anaMeTpa pexym eft BTyaKH. 3a3op M exay 
BTyaKoft h hoxom onpeaeaaeTCH n c x o a H o ft  Mapnoft C T aan  n MoxeT 
cocTaßaaTb ao 0,03 anaMeTpa KaanöpoBaHHoft C T aan .

MaTpHHbi 4 h 10 npHMeHHioTcn ToabKo cÖopHbie. MaTpnua co- 
ctoht H3 Kopnyca, npoKaaaKH 13, cTaxaHa 14 h TBepaocnaaBHHx 
BCTaBOK 15, 16. Hau npoKaaaoK h CTanaHOB ncnoab3yeTca cTaab 
y iO A  c nocaeayiomeft 3aKaaK0ii h OTnycKOM ao TBepaocTH 
HRC 57— 59, aaa Kopnyca MaTpnnbi —  CTaab 30XrCA c nocaeay- 
romeft 3aKaaKoft h oraycKOM a o  TBepaocTH HRC 40— 45, aaa BTya­
KH 17, MaTpHHbi 10, nepBoro nyaHCOHa 7 h bct3bkh 18 OTaeaoiHO- 
ro nyaHCOHa —  CTaab P6M5 c nocaeayiomeft 3aKaaK0ft h OTnyc- 
kom ao TBepaocTH HRC 60— 62. Yroa 3anpeccoBKH TBepaocnaaB- 
HblX BCTaBOK 15, 16 npHHHMaiOT paBHbIM 2a=2°51 ' (KOHyCHOCTb 
1 : 20 ). BcTaBKH aoaxHbi oÖH3aTeabHO HMeTb KaHaBKH aaa bhxo- 
aa B03ayxa H3 30Hbi ae^opMauHH, hto oöecneHHBaeT xopomee 
BbinoaHeHne yraoß y 3aKaenoK.

B CBH3H C BbICOKHMH CTeneHHMH Ae(|)OpManHH npH npOH3BOaCTBe 
3aKaenoK HeoöxoaHßo TmaTeabHO roTOBHTb CTaab nepea Bbicaa- 
Koft. Ilocae oöa3aTeabHoro (})OC(j)aTHpoBaHHH CTaab aoaxHa HMeTb 
caeaytouiHe McxaHHHecKHe cBoftcTBa: o s j4 2  ktc/mm2, o))^70% .
KpoMe toto, Ha noßepxHOCTH CTaan He aonycKaiOTCa aeijieKTbi b 
BHae BÖaOCOBHH, pHCOK H paKOBHH.

y f lK  629;113.012.61

ArperaT f l n q  K O H T p o n q

M

M T O B b I  n O B b l C H T b  K an ecT ß o  h  oö^eKTüBH O CTb k o h t p o jis i

* ^JiHHbi OKpyjKHOCTH h öneHHH oöOÄbeß KOJiec 7,0— 20, a TaK- 
>Ke coKpaTHTb TpyÄOeMKOCTb KOHTpojibHbix onepauHH, Ha KpeMen- 
nyrcKOM KOJiecHOM 3aBOÄe OTJia>KeH aBTOMaTH3HpoßaHHbiö arpe- 
raT, cnpoeKTHpoßaHHbiH h H3roTOBJieHHbin U K T B  KOJiecHoro npo- 
H3BOüCTBa. CncTeMa MexaHH3MOB arperaTa oöecneHHBaeT k h h to b -  
xy nocTynaioiunx Ha KOHTpojib oöoA*>eß, TpaHcnoprapoBaHHe h x  
Ha ycTaHOBKy k o h tp o j ih  ä j ih h h  OKpy>KHOCTH, Ha ycTaHOBKy k o h ­
tp o j ih  öneHHH, y ^ a jie H H e  öpaKOBaHHbix h HaßecKy t o ä h h x  o ö o Ä b -  
eB Ha KOHBefiep, a TaKJKe h x  cneT. OöcjiyjKHBaeT arperaT o ä h h  ne- 
JIOBeK.

TexiiHHecKan x ap aK T ep u cT H K a  a rp e ra T a  cjieÄyioman:

ripOH3POÄHTeJ!bHOCTb B UITfM ............................................................. 216
POKHM p a Ö O T b l ........................................................................................ABTOMaTHMeCKHH

h na.ianoMHbii'i
TOMHOCTb KOHTpOJlfl flJIHHbl OKpy>KHOCTH B M M .......................... 0 ,2
YcHJiHe CTHrHBaHH« py^eTKOft oöoA a  KOJieca (oöecneMHBaeTca

rpy3 0 M ) b  x r c ..........................................................................................    41
TOHHOCTb KOHTpOJIH paÄHaJlbHOrO H TOpUOBOrO ÖHeHHB B MM . . 0 ,2
CKopocTb BpauieHH« oöona npw H3Mepennn 6«eHH$i b o 6 fc  . . 0 ,4
C qeT  rOÄHbix K o ^ e c ...............................................................................ABTOMaTHqecKHft
faöapHTHbie pa3Mepbi b m ................................................................... 6 , 8 x 2 , 2 x 2 , 8 5

B  cJiynae  h c o ö x o ä h m o c th  a rp e ra T  MO>KeT p a ö o ia T b  c  o ä h o h  113
K O H T p O J Ib H b lX  y C T 3 H 0 B 0 K .

H a  pncyHKe npHBeÄeHbi TexHOÄorHHecKan cxeM a h nopHÄOK pac- 
nojio>KeHHH MexaHH3MOB arperaTa .

A / i M H b i  O K p y > K H O C T M ,  p a f l M a n b H o r o  

T o p A O B O r o  6 n e H M q  o ö o f l a  K o n e c a

H. H. rOPcDMHKEilb, E. n. EYflAEB, K>. fl. JlbBOBCKM«, 
b. n. npoKYflHH, r. n. m opo3QB, r. a. tep eeeh h h

1 4 K T B  H o / ie c H o r o  n p c H 3 B 0 f lC T B a

C o rjia cH O  TexH O JiorH necKO M y n p o n e c c y  o ö o flb H  n ocT yn a iO T  Ha 
CTOJi 1 h jih  B H 3 ya ;ib H o ro  k o h tp o j ih .  C t o j i  c o c t o h t  H3 CBapHoft pa- 
Mbl, Ha K O Topoft yCTaHOBJieHH ÄBa HenpHBOÄHblX pOJIHKa. O Ö O Ä Ha 
CTOjie jiereo B p am a eT cn  B p yn H y io . F I p «  n oM o m n  nH eBM om u iH H Äpa 
o t  H O X H o ii n ea a jiH  rO ÄHbie o ö o flb H  n ocT yn a iO T  n o  H anp aB jin iom H M  
Ha KaHTOBaTeJib 2, a  öpaKO BaH H bie C T a jik h b 3 io tc h  B p y iH y io  n c  
p o j ib ra H ry  Ha c k b t  B03BpaTa ö p a n a  3.'

B Ä a jibH eftm eM , H annH an c K aH TO B aTejia  2  h KOHnaa nHeBMO- 
noü'beMHHKOM 4, a r p e r a T  p a ö o T a e T  b aBTOM aTim ecKOM  pexH M e.

KaHTOBaTeJib 2  n oB op a n n B a eT  o ö o ä  Ha 9 0 ° öopT O B oft n acT b io  
B B epx  h b TaKOM n oJ ioxeH H H  n o a a e T  e r o  b 30H y neficTBH H  m a r o -  
B o ro  T p a H cn o p T ep a  5, c o c T o n m e ro  H3 f lB y x  H anpaBJiH iom HX, n o  k o -  
TopbiM  nepeM em aeTC H  ö a jiK a  c  coöan K aM H , npeÄHa3HaneHHbiM H ä jih  
3a xß a T a  H3neJiHft. X o a  T p a H cn o p T ep a  800 mm, n pH B oa  n H eB M a™ - 
necKHft. I I Ia ro B b ift  T p a H cn o p T ep  OaHOBpeMeHHO n e p e M e m a e T  qeTb i- 
p e  H3aejiHH . f le p B b ift  o ö o ä  n o c r y n a e T  Ha ycTaH O B K y 6  h j ih  k o h ­
t p o j ih  ÄJiHHbi O KpyxH O C TH , B T op o ft —  Ha c ö p a c b iB a T e jib  7, T p e -  
th h  —  Ha ycTaH O B K y 8  ä j ih  k o h tp o j ih  öneHHH, neTB epTb ift —  Ha 
p a cn p eaeJ iH T e jib  9.

YcTaH O B K a 6  o cym ecT B J in eT  K O H Tpojib  ä ä h h  o K p yx H O C T e ft b 3a- 
MOHHOft, ep eÄ H e ft H ÖOpTOBOft H3CTHX OÖOÄa npH nOMOHIH T p e x  
H3M epHTeÄbHHX TOÄOBOK C mapHKOBbIMH p y jieTK aM H . KOHCTpyKUHH 
TOJIOBOK n03B 0 Ä fleT  BUnOÄHHTb H aC Tp oftK y Ha 3aaaH H blft pa3Mep Q ‘ 
o ö o ä a  b HeoöxoAHM wx npeÄeJiax.
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SjieKTpmecKaH cxeMa ycTaHOBKH 6  BMÄaeT cHrnaAU «ro fteH » h 
«B p a n » HcnojiHHTejibHOMy MexaHH3My cöpacuBaTeAH 7 h  Ha Taö- 
äo  arperaTa c yKa3aHHeM BHÄa öpana (no 3aMonHoft h öopTOBoft 
nacra —  «M eH bine» h «BoÄbnie», no cpeAHeft nacra —  «Bojib- 
u ie » ), f la jie e  o Ö o ä  nocTynaeT Ha cöpacuBaTeAb 7, KOTopuft Äeft- 
CTByeT B COOTBeTCTBHH C CHTHajlOM, nOCTynHBIHHM C yCT3H0BKH 6. 
n P H cHrHajie « I A w e »  MexaHH3M cöpacuBaTeAH He cpaöaTUBaeT h 
nponycKaeT o ö o ä  Äajibiue no TexHOAOnpiecKOMy MapmpyTy, npn 
CHTHaae «B p a n » —  CTajiKHBaeT o ö o ä  b cKaT B03BpaTa 6paxa 3.

/lajiee o ö o ä  nocTynaeT Ha ycTaHOBKy 8  ä jih  k o h tp o j ih  t o p h o b o -  
ro h paÄHaÄbHoro öneHHH, rne H3MepaioTCH s t h  napaMeTpu. Yera- 
H0BK3 8 COCTOHT H3 ÄByX H3MepHTeÄbHbIX TOÄOBOK C 3JieKTpHHeCKH- 
MH ÄHTÄHKaMH, HlnHHÄeÄH H nAaHHiaftÖbl C npHBOÄOM OT SJieKTpO- 
ÄBHraTeÄH, ueHTpHpyromero ycTpoftcTBa h noÄ^eMHoro eroAa. Bce 
y3Hbi ycTaHOBKH CMOHTHpoBaHU Ha CTaiiHHe arperaTa. C to ä  noA- 
HHMaeTCH h onycKaeTCH nHeBMomiÄHHÄpoM ÄHaMeTpoM 100 mm c 
XOÄOM nopuiHH 100 MM.

SaeKTpHnecKaa cxeMa ycTaHOBKH 8 oöecnenHBaeT BbinoAHeHHe 
CÄeÄyiOIHHX K0M3HÄ* HeHTpiipOBailHe H 3aJKHM OÖOÄÄ, BKÄKPieHHe

npHBOAa BpameHHH nÄaH iuaftöu, noÄBOÄ H3Mepn- 
TeAbHblX TOÄOBOK ÄJIH KOHTpOÄH ÖHeHHfi, a TaK­
JKe KOM3HÄ Ha B03Bp3T paÖOHHX OpraHOB ycTa­
HOBKH b ncxoÄH oe noÄOHCeHHe.

BeÄHHHHa xoÄa toäobkh npn noÄBOÄe ääsi 
KOHTpOÄH ÖHeHHH: TOpHÖBOTO —  140 MM, p3ÄH-
aabHoro —  35 mm. PeryanpoBKa xoÄa toäobok 
Ääh KOHTpOÄH TOpUOBOrO H paÄH3ÄbH0r0 ÖHeHHH 
cocTaBÄHeT +10  mm. MaKCHMaÄbno bo3mojkh3h
BeÄHHHHa H3MepeHHH ÖHeHHH 4 MM. KOÄHHeCTBO
oöopotob  o6oÄa ääh H3MepeHHH öneHHH —  2. 
U,eHTpHpOBaHHe OÖOÄa npOH3BOÄHTCH UieCTbK) 
CaMOHeHTpHpylOIUHMHCH Ky'Ä3HKaMH.

Bo BpeMH H3MppeHHH ÖHCIIHft SÄCKTpHHeCKaH 
cxeMa ycTaHOBKH 8 BUÄaeT CHTHaÄbi «I'oÄ en » h 
«B p a x » HcnoÄiiHTeÄbiiOMy MexaiiH3My pacnpeÄe- 
ÄHTeÄH 9 h na TaÖÄO arperaTa c yKa3anHeM bhäh ■ 
öpaKa (6 p a x  « to p h o b h h » häh «paÄHaÄbHuft»), 

f la a e e  o6oä nocTynaeT na pacnpeÄeÄHTeÄb 9, KOTopuft ÄeftcT- 
ByeT B CooTBeTCTBHH C CHTHHÄOM, nOCTynHBIHHM C ycTaHOBKH 8.
npn CHTHane «ro n eH » MexaHH3M pacnpeÄeÄHTeÄH cöpacbiBaeT
oöoä  b JKeÄOÖ, BeÄyniHH k nHeBMonoÄ'beMHHKy 4, a npn cHraane 
«B p a x » —  b CK3T B03BpaTa öpaKa 3.

3aTeM o6oä nocTynaeT b nHeBMonoÄ'beMHHK 4. TaM oh Haxo- 
ähtch äo  Tex nop, noxa npHÖÄHJKaioniaHCH noÄBecKa KOHBeftepa 
He BOHÄeT B MeX3HH3M 0pHeHT3HHH, TÄe nOÄyHHT HyjKiioe HanpaB- 
ÄeHHe h npn noMomn BbiKÄKraTeÄeft noÄacT KOMaHÄy «FIoÄbeM» 
Ha ypoßeHb 3axBaTa OÖOÄa noÄBecKoft. 3axBaT oöoÄa noÄBecKoft 
oöecnenHBaeT nOÄany kom3Häu Ha nHeBMonoÄ'beMHHK 10 ääh bo3- 
BpaTa ero b HcxQÄHoe noÄOJKeHHe. E cäh  npoxoÄHman noÄBecKa 
33HHT3, CneHHaÄbHblft KOHTpOÄbHblH OpraH He BblÄaeT CHTHana 
«E loÄ teM » nHeBMonoÄ'beMHHKy. y

n PH HaÄaÄOHHOM peJKHMe Bce MexaHH3Mbi pa6oTaiOT h otkäK)H3- 
iotch pa3ÄeÄbHO. CKOnHBUiHecH b cKaTe B03BpaTa öpaKa 3 ÖpaKO- 
BaHHbie o6oÄbH nepnoÄHHecKH, no Mepe ero 3anoÄHeHHH, yÄaÄHioT- 
ch oöcÄyjKHBaiomHM nepcoHaÄOM.

Y flK  629.113.028:71

P A 3 B M T M E  A B T O M O E M J 1 E I *  B b I C O K O H  n P O X O f l M M O C T M  

r P y 3 0 n 0 A t E M H 0 C T b h 0  0 , 2 5 — 2 , 5  t  B  C L U A

34

A BTOM OBHJIH  B b icoK oft npoxoÄH M O - 
c t h  M aÄOft h  cp eÄ H e ft rpy3önOÄT>eM - 

HOCTH (0 ,2 5 — 2,5  t )  UIHpOKO "npHMeHHIOTCH 
B CeÄbCKOM H ÄeCHOM X03flftCTBaX, Ha H3bl- 
CK aTeÄbH bix reoÄ o ro -p a 3 B eÄ O H H b ix  p a ö o -  
T a x , n p n  n p oK Ä a Ä K e  H eipTe- h  ra 3 0 n p 0 3 0 -  
ä o b , n p n  n o c T p o ftK e  ä i ih h ü  c b h 3h  b  TpyÄH O - 
n p ox o Ä H M o ft MecTHOCTH, a  TaKJKe K aK  cn e - 
HHaÄbHbie.

K nepBbiM  B b inycK aM  o t h o c h t c h  aBTOM o- 
6 h ä h  / tjK H n  G PW  OopÄ h  M B B h ä ä h c  
THn a  4 X 4  rp y3onoÄ T>eM H ocTb io  0 ,25  t ; 
.Ho ä j k  TH na 4 X 4  rpy3onoÄT>eM H O cTbio 
0 ,75  t  h  rp y3 0 B b ie  C T y Ä e ö e K e p  TH na 6 X 6  
rp y3 on oÄ 'b eM H O cT b io  2 ,5  t . 3 t h  aBTOMOÖH- 
ÄH 33BOeBaÄH HIHpOKyiO H3BeCTHOCTb ÖAa- 
ro Ä a p n  cB oe ft  npoxoÄH M O CTH  h  .H aÄeJK iio- 
c t h  b  yCÄOBHHX 6 e3 Ä op o jK b H  h  n ep ece n en - 
HOH MeCTHOCTH.

YHHTbiBaH noÄOJKHTeÄbHbift on u T  sKcnny- 
aTauH H  aBTOM oOHÄeft B b icoK oft n p ox o Ä H - 
MOCTH B yCÄOBHHX 6e3ÄOpOJKbH, B ÄOCÄeÄ- 
HHe Ä B aÄ U aT b  Ä eT  C03ÄaÄH MHOrO HOBblX 
o6pa3H O B  aBTOMOÖHÄeft n oÄ O Ö H oro  T im a  b 
pa3ÄHHHbIX CTpaHaX.

O n p M a  B h ä ä h c  o ä h o h  H3 n e p B u x  c r a -
Äa H3TOTOBÄHTb aBTOMOÖHÄH BblCOKOÖ npO- 
XOÄHMOCTH MaÄOft Tpy30nOÄbeMHOCTH 
(0 ,2 5  T ).  CepHHHOe npOH3BOÄCTBO aBTOMO- 
ö h ä h  fln cH n  M B B h ä ä h c  H a n a n ocb  b 
1940 r. h  n poÄ O Ä JK aÄ oeb  ä o  1950 r. 3 a T eM  
(JmpMa cTaÄa BbinycKaTb HOByio MOÄeÄb —

yu H B ep caÄ b iib ift X (jKH n CJ3A rpy3onO Ä"b- 
eM H ocTb io  0,25 t  TH na 4X4 c K a p ö io p a T o p -  
HbiM ÄB H raTeÄ eM  MOiiiHOCTbio 55 ä . c . 
K 1952 r. h x  ö h ä o  , Bb inym eH O  ö o Ä e e  
60 t h c . B 1952 r. aBTOMoÖHÄb ö h ä  M OÄep-
HH3HpOB3H —  Ha HeTO yCT3H0BHÄH ÄBH ra- 
T eÄ b  MOUlHOCTbK) 72 Ä. C. (pHC. 1).

C 1963 r . npOH3BOÄCTBO 3THX aBTOMOÖH­
Ä eft ö h ä o  n epeÄ aH O  (jm pM e K a f t 3 e p - Ä * H n ,  
KOTOpaH CTaÄa npOH3BOÄHTb aBTOMOÖHÄH
X(JKnn M OÄeÄeft CJ3B h  CJ5A rpy3onoÄT>- 
eMHOCTbK) 0,5 T  TH na 4X4 C pa3ÄHHHbIMH 
öa3aM H . O ÄH OBpeM eHHo c  h h m h  B b inycK aÄ - 
c h  aBTOMoÖHÄb cneu ,H aÄbH oro  Ha3HaqeHH!l 
M38A1 TaKJKe rpysonoÄT ieM H O C Tbio  0,25 t

TH na 4X4. ABTOM oÖHÄb c  VBeÄHHeHHoft ö a -
3 0 Ü U IH p O K O  H C n O Ä b3 0 B 3 ÄCH I O K  C 3 H H T a p -

hhii MOÄeÄH M l70.
B Te JKe ro Ä b i (JmpMa A M ep H K eH -P n cop n  

Kopn. c o 3 Ä a Ä a  aBTOMoÖHÄb «M a ftT H -M a ftT »  
rpy3onoÄ 'beM H O CTbio  0,25 t  THna 4X4. F Ioc - 
Ä e  H cnuTaHHH h  ä o b o ä k h  c  1961 no 
1963 r r .  e r o  h 3t o t o b ä h ä h  Ha 3aB O Ä ax  4>np- 
mh Ä M e p H K e n -M o T o p c  (p n c . 2); Ha HeM 
ycTaH aB ÄH BaÄH  Ä B H raT eÄ b  F lo p m e  m oäb äh  
A V -108-4 B 0 3 Ä yu iH oro  o x ä 3 j k ä c h h h  m o h i- 
HOCTbK) 55 Ä. C. n o  CpaBHeHHio C aBTOMO- 
ÖHÄeM X (jKH n CJ3B y  n e ro  ö b in a  ö o Ä e e  k o - 
p o T K a n  ö a 3 a  (1650 m m ) .

P h c .  1. A B T O M o 6 a jib  cfrHpMbi B h ä j ih c  B b in y c a a  
1952 r .  c  A B H ra te j ie M  M om H O C Tb io  72 ji. c . P h c . 2. A B T O M o ö H jib  « M a i iT H - M a i iT »Вологодская областная универсальная  научная библиотека 
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Phc. 3. AinoMoÖH.cb C>opA c 6pe3eHTOBbiM oepxoM

B 1951 r. (JwpMa <t>opÄ M o to p  Ko. no- 
jiyMHJia 3aKa3 Ha pa3paöoTK y hoboh Moae- 
jih 3btomoöhah rpyaonoÄ teM H O cTbio 0,25 i  
THna 4X4. BHOBb co3ÄaHHbift aBTOMOÖHAb 
aoJDKeH 6i»ia 3aMeHHTb ycTapeB iuyio  mo- 
Äejib aBTOMOÖHJiH B h a ah c  BbinycKa ä o  
1950 r. CepHÖHOMy BbinycKy aBTOMOÖHAH 
OopÄ npeÄUiecTBOBajia MHoroAeTHHH onbiT- 
HO-KOHCTpyKTopcKaa paßoTa  (c 1951 .n o  
1960 n\) . B 1954 r. noHBHjmcb nepBbie oö - 
pa3iiu TaKoro aBTOMOÖHAH (pn c. 3). 3a 
yKa3aHHHH nepnoÄ  6m jih TiuaTeAbHO OTpa- 
öoTaHbi h HcnuTaHbi Ha ÄOATOBeuHOCTb Bce 
arperaTbi h y3Abi 3b tom öohah , BKAionaH 
Ky30B.

Bec aBTOMOÖHJia M151 —  HeÖOAbinoft,
yae.ibHan MomnocTb —  noBbimeHHan, 3a- 
nac xoaa —  yBejinneH Ha 30%, pa3Mepbi 
rpy30Bon njiaT<j)opMbi —  yBeAHneHHbie, 
KOMtjiopTaÖeJibHOCTb e3Äbi —  yjiynmeHHaH 
3a cneT BBeaeHHa hoboh  H63aBHCHM0H noA- 
BecKH KOJiec h MeHbiuero coöcTBeHHoro Be­
ca. Bec aBTOMOÖHAH O opÄ M151 b cHapn- 
«eHHOM COCTOHHHH H C BOÄHTejieM 1135 KT. 
Oh MoxceT nepeB03HTb bm cctc c BOÄiiTe- 
•TCM 5 HCAOBeK HAH 400 KT Tpy3a no Öe3Ä0- 
po*bK) ii 550 k t no ÄoporaM c TBepÄbiM 
noKpbiTHeM. ‘

Ha aBTOMOÖHAe ycTanoBAen neTbipexm i- 
AIIHApOBblH KapÖropaTOpiIblH ÄBHraTeAb BO- 
Ä M oro oxAancÄeHHH c  BepxHHM pacnoAO- 
iKeHHeM KAanaHOB, paöonHM oöieM O M  uh- 
AHHAPOB 2,32 A, M3KCHMaAbH0H MOIH- 
nocTbio 72 a. c. npn 4000 oö/mhh h K p ym - 
miiM MOMeHTOM 17 k tc-m  npn 2000o6/mhh 
UnaMeTp UHAHHÄpa 98,4 mm, xoa. nopuiHH 
76,2 mm, CTeneHb o k h th h  7,5, oöm a n  äah - 
Ha ÄBHraTeAH 680 mm. a ec  e ro  112 kt.

Ä äh  oÖAemeHHH nycKa ABurareAH  npn 
iih3khx  TeM nepaTypax bo  BnycKHOM Tpy- 
ßonpoBOAe npeÄycMOTpeiibi pe3böoBbie o t - 
BepcTHH, b k o t o pbie BBepTbiBaioTCH npn- 
CnOCOÖAeHHH C 4>OpcyHKaMH ÄAH BnpbICKa 
TonAHBa. CncTeM a SAeKTpooöopyAOBaHHH 
HanpniKeHHeM 24 B 3am nm eHa o t  BAarn, 
HTO n03BOAHeT aBTOMOÖHAIO npeoÄOAeßaTb 
BOÄHOe npOCTpaHCTBO TAyÖHHOH Bbirne 
500 m m , a npn ycTaHOBKe aonoAHiiTeAbHbix

T p y Ö  H a  B n ycK H O M  h  B b in ycK H O M  k o a a c k -  

T o p a x  —  ä o  1 ,0  M . Ä A H  p a Ö O T b l CHCTeM bl 

CM a3KH  H a  n p e Ä e A b H b ix  n o Ä i> e M a x  h  ö o k o -  

B b ix  K p e H a x  y  M a c A H H o r o  n o Ä A O H a  b h h * -  

H e ft n oA O B H H e  K a p T e p a  ö o A b m a n  T A yÖ H H a . »

K o p o Ö K a  n e p e Ä a q  —  M e x a H H u e c K a n ,  n e -  

T b ip e x c T y n e n q a T a H  c  u ie c T e p H H M H  n o c T o -

h h h o t o  3 a n e n A e H H H , c  p y iH b iM  n e p c K A ro n e -  1 '  X ^ N T ^ / y -

H n eM  n e p e A a n .  B  o ö m e M  K a p T e p e  c  K o p o Ö -  ( C _

K o ft  n e p e A a n  C M O H T H p oB a H tj T p n  m e c T e p m i  

O Ä H O cT yn eH n a T O H  p a 3 Ä a T o n n o ü  K o p o ö K i i .  ' (  v : .

r ip o Ä O A b H b iH  p a 3 p e 3  K o p o ö K H  n e p e Ä a n  h ^
pa3 Ä aTO H H O H  KOpOÖKH C MytJlTOH BKAIO H e- 

h h h  n e p e Ä i i e r o  M O CTa n o K a 3 a H  H a  p n c .  4.

Y Ip h b o ä  n e p e Ä i i e r o  M OCTa o c y m e c T -  

B An eTC H  n p H  n o M o u jH  c K O A b 3 H in e ft  3 y ö n a -

t o h  M y< })Tb i, K O T o p a n  b x o a h t  b  3 a u e n A e -  „  _
 ___ ______  __________ P h c . 5. C xeM a ycTpoflCTBa h p a o o ™  K o .iecn oro

HH e C 3 y ß q a T b lM  BeHIXOM B 3JI3 n p H B O Ä ß  H acoca : / —  jionacTH  H acoca ; 2 —  HenoABHJKHbie
3 a Ä H e r o  M O CTa. D ia B H a a  n e p e Ä a n a  —  r n -  Aetjw ieKTopbi

n o H ^ H a j i  c  n p oxo ,n ,H H M  B a jio M . O c b  B e ^ y -

m e f i  m e c T e p H H  n ia B H O H  n e p e A a n n  c M e m e -  H e n n e M  n o T O K a  H a 3 a Ä  n p n  n o M o m n  H e-

H a O TH O CH TejibH O  OCH B e^O M O H  IH eC TepH H  nOÄBH>KHbIX Ä e ({)J ieK T O p O B , HTO H O Ö ecn eH H -

H a  4 1 ,3  m m  BHH3, 6 j ia r o Ä a p s i  q e M y -  B a ji ß a e T  c o 3 Ä a H H e  H e o ö x o Ä H M o ß  c u jjb i  t h t h .

m e c T e p H H  n p o x o Ä H T  C K B 03b  K a p r e p  r j ia B -  C  s t o h  u e j ib io  M e> K Ä y  c T y n H iie n  h  o ö o ä o m

h o h  n e p e ^ a H H  H a  n p O T H B o n o jiO H C H y io  c t o - K O J ieca  B C T p a H B a iO T cn  npo (J )H J ibH b ie  J io n a -

P.OHy. c t h , a  H a  n o ^ ß e c K e  K O J ieca  h  c T e H K e  K y 3 0 -

T o p M 0 3 a  aBTO M O Ö H Jia —  KOJiOÄOHHbie B a  y c T a H a B J iH B a to T c a  n en o Ä B H / K H b ie  f l e -

n j i a ß a i o m e r o  T H n a . f l n a M e T p  6 a p a 6 a H 3  (J jjieK T o p b i. n p H H u n n  Ä e fic T B H H  T a n o r o  k o *

2 3 2  m m , u iH p H H a  n a K J ia jx o K  5 0 ,8  m m . B a p a -  j i e c n o r o  H a c o c a  (n B H H C H T e jin ) n o K a 3 a H  H a

ß a H H b iö  p y q H o ö  T 0 p M 0 3  c  y r j i o M  o ß x B a T a  p n c .  5.

3 0 0 °  y c T a H O B J ien  H a  b t o p h h h o m  B a j i y  k o -  A ß T O M oÖ H J ib  M 1 5 1  c  T aK H M  K o jie c H b iM  

p o Ö K H  n e p e ^ a n .  JXna M e T p  Ö a p a Ö a H a  A ß H > K H T e jieM  p a 3 B H B a ji b  B O ^ o e M e  C K o p o c T b

152  mm , u iH pH H a . H a K jia Ä O K  2 5 ,4  mm . T o p -  ä o  5 ,1 5  km /h. J\j m  o ß e c n e n e H M H  n j ia B y n e *

M 0 3  y f l e p ^ H B a e T  n o j in o c T b io  rp y H ceH H b iß  c t h  B n e p e ^ H  p a ^ w a T O p a  n p e / iy c M O T p e H  n e -

aBTOM OÖHJib H a  yK J iO H e 3 1 ° . H o n jia c T O B b iö  n o n jia B O K , k o t o p u h  H c n o j ib -

r i o Ä B e c K a  n e p e ^ H H x  h  3 a ^ H H x  K O Jiec —  3 0 B a jic n  T3K >K e  ä j ih  n p e Ä O T B p a m e H H H  n o -

H e3aB H C H M an , B b in o jiH e H a  H a  b h t h x  ix h - n a ^ a H i in  b  M O T o p iib i i i  o T c e ic  b o ä h  o t  h o -

j iK H Ä p im e c K i ix  n p yH < H H a x  c  n iÄ p a B j iH H e -  c o b o h  BOJiHbi.

c k i im h  a M 0 p T H 3 3 T 0 p a M H  A ß y x ^ T o p O H n e r o  ' X a p a K T e p n c T H K a  M a c c o ß o r o  3 b t o m o 6 h j i51

Ä eH C TB iiH . A M o p T H 3 a r o p b i  p a c n o jio > K e H b i O o p Ä  M 1 5 1  A 2  b  C T a iiÄ a p T H O M  n c n o Ä H e -

B i iy T p n  m iJ i i iH Ä p in ie c K i ix  n py>K H H . h h h  C Ä e Ä y io m a n :
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P h c .  4. KopoÖKa 'nepeAan 3 b t o m o ö h ä h  O o p a  c  
O A H O C T yn en H aT oß  p a 3 A a T 0 4 H 0 ß  K o p o Ö K o ft  h  M y (})-  

Tofl BKÄioHeHHH nepeAHero Mocta

K oA eca  aBTOMOÖHAH c rAyöoKHM 
OÖOÄOM OTAHTbl H3 MaTHHeBOTO 
cnAaßa, ÄiiaM eTp oöo A a  KOAeca 
406 mm, mupHHa 114 mm, Bec KOAe- 
ca 5,9 k t.

IÜHHbi —  oÖAerHeHHoro THna, 
Kapnac —  neTbipexcAOftiibiH H3 neH- 
AOHOBOH KOPÄHOH TK3HH, BeC KOAe-
ca b cö op e  c luhhoh 12,7 Kr.

Ky30B aBTOMOÖHAH —  CTaAbHOH 
H ecym ero  THna. '

CrpeMAeHHe CÄeAaTb aBTOMoöiiAb 
M151 iiAaßaiouiHM na BOÄe npHBCAO 
k  pa3paÖOTKe hoboto  koacchoto  
ÄBHJKHTeAH. OCHOBHOH npHHUHn p a ­
ÖOTbl TaKOTO ÄBHJKHTeAH 33KAIO- 
HaeTCH B HCn0Ab30B3HHH SHepruH 
BpameHHH BeÄym nx KOAec äah  Ha­
rHeTaHHH BOÄbi nepe3 ueHTpaAbHyic 
nacTb KOAeca b HanpaBAeHHH none- 
peHHOH OCH C IIOCAeÄyiOUIHM OTKAO-

OciIOBHOH MOÄeAblO aBTOMOÖHAH Tpy30- 
n oÄ ieM nocTb io  0,5 t  THna 4 X 4  Ö ha TpaHC- 
nopTep B h aah c Äncnn  M274. Ero h 3 to tob -
AHAH Ä ß yx  MOÄHtjlHKaUHH: C AeTKHM Ky30- 
BOM H IU.HTOM ÄAH BOÄHTeAH (pHC. 6 ) H C 
Ky30BOM nAaTipopM eiiHoro THna öe3 mHTa 
BOÄHTeAH. FIOCAeÄHHH HanOMHIiaA TpaHC- 
nOpT r  OAAaHÄCKOÖ cjwpMH DAF, C03ÄaH- 
iibin na öa3e A ernoB oro  3 bto m o ö h ah  
« Ä ac])(t)OÄHA» c  öeccTyneHnaTOii nepeÄanefl 
BapHOMaTHK.

Tpau cn opTep  M274 nanaAH pa3paöaTbi- 
BaTb b 1953 r., a b cepHÜHoe npoH3BOÄCTBO 
oh nocTynHA b 1956 r. Y  s t o t o  TpaHcnop- 
Tepa BeÄym ne h ynpaBAneM ue nepeÄHHe h 
3aÄHHe KOAeca, ynpaBAHeTCH oh KaK cnepe- 
ÄII, TaK H C3aÄH. PyA6B3H K0A0HK3 C Opra- 
HaMH ynpaBAeHHH b CAynae neoöxoÄHMO- 
CTH OTKHÄblBaeTCH B CTOpOHy H BOÄHTeAb 
MO>KeT ynpaBAHTb TpaHcnopTepoM , häh  c 
hhm phäom. Ha TpaH cnopTepe ycTaHOBAeH 35
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P hc . 6. TpaH cnoptep co iu,htom  äjih boahtcäh

P hc . 7. A btomo6hjii> «yHHBepcaji fljKHn CJ5D» c 
ÄH3eJieM

P h c . 8. A btomoÖhjii, JJwHn CJ5K

P hc. 9. A btomoCiu ii, fl)KHn KoMMaHAO

'ICTbipeXUMAIIHÄpOBblH KapÖtOpaTOpHblH 
ÄBHraTejib B03AyuiHoro oxAajKAeHHH c on- 
no3HTHbiM ropH30HTaJibHbiM pacnoAOJKeHii- 
eM UHJIHHÄPOB. PaÖOHHH OÖbCM HHAHHApOB 
868 CM3, MaKCHMajibHaH MOIHHOCTb 25 JI. C. 
npn 4500 o6/m hh. J3,BHraTejib pa3MemeH 
c3aflH noÄ  nojiOM rpy30B0ft ruiaTijiopMbi. 
B 1960— 1965 rr. Tp aH cnop iep  6 h j i  MOAep- 
HH3HpOB3H. FIo AaHHbIM 1973 r., Ha HeM 

O O  CTajiii ycTaHaßjiHBaTb ABHraTeAb B h ji j ih c  
MOACAH AO-53 MOIHHOCTblO 16 JI. C.

C  1970 T. MOÄepHH3HpoBaHHyio MOÄejib 
TpaHcnopTepa e ra jia  H3roTOBJinTb (JiHpMa 
BpoHCBHK. TpaHCMHCCHH e ro  HMeeT Tpex- 
CTyneHqaTyio KopoÖKy nepeaan h AByxcTy- 
neHHaTyio pa3AaToqH yio KopoÖKy, h to  oöe - 
CneHHBaeT OAHHaKOByiO CKopocTb ÄBHJKe­
HHH aBTOMOÖHAH B o6 oh x  HanpaBAeHHHx: 
MHHHMajibHyio 3 km/h, maKCHMajibHyio —  
40 km/h.

K apTepbi nepeÄH ero h 3aAHero m octob  
COeÄHHHIOTCH ÄByMH CTajIbHbIMH Tpy6aMH, 
HapyiKHbiM AHaMeTpOM 80 mm h toa ih h h oh  
CTenoK 1,52 mm. 3 t h  Tpyöbi oöpa3yioT  
xpeöTOByio paM y aBTOMo6HJin, k  KOTopoii 
nocpeflCTBOM uiTaMnoBaiiiibix MarHHeBbix 
KpoHmreHHOß npHKpenjiHeTCH rpy30Baa 
njiaT(})opM a.

COÖCTBeHHblH BeC aBTOMOÖHJIH M 274 B 
33BHCHM0CTH o t  THna Ky30Ba 375— 400 KT, 
rpy3onoAbeMHOCTb (BKAionaa b o a h tb a h ) 
450 Kr, ÄJiHHa 2690 mm, ra6apHTHaa Bbi- 
coTa  ä o  Bepxa njiaT(|>opMbi 687 mm, pa3Mep 
uihh 7,5— 10. |

O npM a B h jijih c b 1955— 1961 rr. co3Aa- 
jia  BTopoe noKOJieHHe aBTOMOÖHAeii XDkhh 
rpyaonoÄTCMHOCTbio 0,75 t ,  THna 4 X 4  mo- 
ÄeJiH C J5D  h C J6D  (pn c. 7 ) c  ÄH3ejieM, ko- 
Topbie OTjiHqaiOTCH Ä p y r  o t  A p y ra  paaMe- 
paMH KOJiecHoö 6a3bi (2057 h 2565 mm).

H a  3b tom o6h jihx  ycTaHOBAeH qeTbipex- 
UHJIHHÄpOBblH ÄH3ejIb RepKHHC MOAeJIH 192 
BOÄHHOrO OXJiajKAeHHH paÖOMHM OÖieMOM
3,153 ji co  cTeneHbio c jk 3 th h  16,5. M o m - 
HOCTb ÄBHraTejiH 63 ji. c. npn 3000 o6/mhh, 
MaKCHMajIbHblft KpyTHIUHH MOMeHT
19,8 Krc • m npn 1350 o6/mhh. ripeAycM OT- 
peHo ycTpoftcTBO ä a h  oÖAerneHHH nycKa 
ÄBHraTeÄH b xoAOAHoe BpeMH roAa.

CuenAeHHe —  OÄHOAHCKOBoe c y x o e  B op r 
h B sk  h ah  A m 6o p h . 0 6 a  THna cuenAeHHH 
HMeiOT ÄHCK AHaMeTpOM 215,9 MM.

KopoÖ Ka nepeAaq (fiHpMbi B a n iep  Mexa- 
HHnecKaH, TpexcTyneH naTan ' (m o jk c t y c ra - 
HaBAHBaTbCH h qeTb ipexcTyn eH qaTan ). 
B o ö o h x  cA ynanx Bce nepeAaqn, KpoMe 
nepBoft, cHHxpoHH3HpoßaHbi. n ep eA a T oq - 
Hbie HHCAa TpexcTyneHqaTOH kop oök h  ne- 
peAaq 2,79; 1,55; 1,0 h 3aAHero xOAa 3,79. 
a qeTb ipexcTyneH qaToö —  6,39; 3,09; 1,68; 
1,0 h 3aAHero xoA a  7,82.

Pa3AaToqHaH KopoÖKa —  AßyxcTyneH- 
qaTan c nepeAaToqHbiMH hhcjibmu 1,0 h 
2,46. riepeAaTOMHOe hhcao rAaBHOii nepe- 
Aaqn 5,38. 0 6 a  B eAym nx MOCTa THna C nafi- 
cep: nepeAHHÖ Ns 25 h 33AHHH N » 44. 
TAaBHhie nepeAann —  rnnoHAHue. F Io  Tpe- 
ÖOB3HHIO BeAyUIHe MOCTbl nOCTaBJIHIOTCH c 
MexaHH3MOM ÖAOKHpoBKH AHtjxjiepeHHHa- 
AOB.

PaM a aBTOMOÖHAH c o c to h t  H3 Ä ß y x  n p o - 
AOAbHbix öaAO K  U -o 6 p a 3 H o r o  npocjiHAH H 
m ecTH  n onepeuH H . T IoA B ecK a  KO Aec B w n oA - 
HeHa Ha npoAO AbH bix  n oA ys jiA H n T im ecK H x  
p e c c o p a x .  H a  o6 oh x  M o c T a x  ycTaH O BAeH o 
n o  ABa T e A e c K o n n q e c K iix  aM opTH 33T opa . 
f ln a M e T p  T o p M 0 3 H oro  UHAHHApa 24 mm. 
K o j ie c a  —  AHCKOBbie c  uiHHaMH pa3M epoM
6.00— 16 ÄAH KOpOTKOÖa3HOH MOAeAH H
7.00— 16 a ah  ÄAHHH06a3H0H.

P y A eß o e  ynpaBAeHHe —  JieBOCTopoHHee. 
Py jieB o ft MexaHH3M c o c to h t  H3 qepBHKa h 
ceKTopa c nepeAaToqHbiM hhcaom 17,9.

TopM 03a —  KOAOAOHHoro THna c th a - 
paBAHqecKHM npHBOAOM Ha Bce KOAeca. 
PyqH ofi T0pM03 6apa6aH H oro THna y c ra -  
HOBAeH Ha KapABHHOM BaAy, npHBOA k  He- 
My MexaHHqecKHH. noBepxHOCTb TpeHHH 
HaKAaAOK pyqH oro  TopM03a 182 cm2.

Ky30B aBTOMOÖHAH OTKpblTOTO THna CO 
cbeMHbiM TeHTOM. CnepeAH Ky30Ba pa3Me- 
maioTCH 3 qeAOBeKa, c33ä h  —  4 qeAOBeKa 
Ha aBTOMOÖHJie C J5D  h 6 neAOBeK Ha aB- 
TOMOÖHAe CJ6D .

HanpnjKeHHe 3AeKTpoo6opyAOBaHHH 
12 B. EMKOCTb A s y x  aKKyMyAHTopHwx 6a-

Tapeft 100 A -q . M om n ocT b  reHeparopa 
420 B t .

C 1970 r. 3TH aBTOMOÖHJIH CT3AH H3T0- 
TOBAHTb cjiHpMbi Kaii3ep-,H }KHn H HHTepHa- 
UHOHaA.

CeMeficTBO aBTOMOÖHAeii «yHHBepcaa- 
XD khii» rpy3onoA"beMHocTbio 0,75 t  pa3pa- 
6oTaAa b 1970 r. aMepHKaHCKan (JiHpMa 
HHTepHaiiHOHaA, KOHTpoAHpyeMan KOHiiep- 
hom AMepHKeH M oTopc Kopn, c KapÖiopa- 
TOpHblM ABHraTeAeM. B 3TO CeMeftcTBO BXO-
a h t  MOAeAH: CJ5K, CJ6K (pnc. 8 ), .Hjkhii 
BaroHHp h fljKHn Kom m hhäo (pnc. 9 ), ko- 
Topbie öm ah ycoBepmencTBOBaHbi.

YqHTbiBaH öoAbinoii cnpoc na s th  MOAe­
AH, B aBTOMOÖHAH BHOCHAHCb KOHCTpyK- 
THBHbie H3MeHeHHH c ueAbio yBeAHqeHHH 
hx HaAejKHOCTH h ÄOAroBeqHocTH, yAyqiue- 
HHH KOM(})OpTa6eAbHOCTH H npHÄ3HHH HM 
coßpeMeHHoro BiieuiHero BHAa. B hobux 
MOAeAHX ycHAeHbi nepeAHHH h 33ähhh Be- 
AyiHHe och, a h ck  cuenjieHHH yßeAHqeH ao 
270 mm, a AnaMeTp TopM03Horo 6apa6a- 
na —  a o  275 mm. KoAen nepeAHHX KO.iec 
Ha 38 MM 60AbUie KOAeH 33ähhx KOAec. 
yßeAHqeHa eMKOCTb TonAHBHOro öaxa c 42 
a o  66 a. B Ka6nHe ycTaHOBAeHo yAyqmeH- 
Hoe CHAeHbe: 6oAee yAo6HO pa3MemeH pu- 
qar BKAioneHHH npHBOAa nepeÄHero MOCTa.

HoBbie MOAeAH aBTOMOÖHAeft yiiHBepca.n 
ÄJKHn OTAHqaiOTCH Apyr o t  Apyra pa3Me- 
poM KOAecHOH 6a3bi, THnoM Ky30Ba h  rpy- 
30nOAT>eMHOCTbK). H a hhx ycTaHOBAeH 6o- 
Aee MomHbift cTaHAapTHbiH Kap6iopaTop- 
HblH ABHraTeAb AerKOBblX aBTOMOÖHAeii
KOHuepHa A M C  m oacah 232 C ID  paöoqiiM 
OÖbeMOM 3,8 A, MOIHHOCTblO 100 A. c. npn 
3600 oö/mhh c  TpexcTyneH qaToü  chhxpohh- 
3HpoBaHHOH KopoÖKoft nepeAaq. n o  3aKa- 
3y yCTaH3BAHBaiOT UieCTHUHAHHÄpOBblii
ABHraTeAb 258 C ID  paöoqiiM oöieMOM 
4,30 A, MOIHHOCTblO 110 A. C. npn 
3500 oö/mhh (HMeioTCH h Apyrne moacah 
ABHraTeAeö).

B TaÖAHue npHBeAeHbi ofcHOBHue t c x h h -  

qecKHe AaiiHbie aBTOMOÖHAeii «yHHBepca.n 
JDKHn» c  AH3eAeM h KapöiopaTopHbiM  ABH­
raTeAeM  nocAeAHHX BbinycKOB.

O npM a Z I o ä *  b 1972 r. HanaAa cepHÜ- 
HOe npOH3BOACTBO aBTOMOÖHAH J IO A *
T-214W C rpysonoA ieM HOCTbio 0,75 t  THna 
4 X 4 . B cneunaAbHOM HcnoAHeiiHH oh  H3- 
BecTeH KaK M37, nocAe MOAepHH3auHH — 
M37B1. O h HcnoAt30BaACH b KanecTBe th- 
TOBOrO aBTOMOÖHAH ä ah  ÖyKCHpOBaHHH 
A eraoB oro  npHnena h Aam ibix aom ob. Bce- 
ro  TaKHx aBTOMOÖHAeii ÖbiAO BbinymeHO 
öoA ee 80 th c .  BM ecTe c  iihmh BbinycKaAHct 
CneHHaAbHbie aBTOMOÖHAH M42, aBTOMOÖH­
AH T245 C HieCTHHHAHHApOBHM ABHraTeAeM 
h qeTb ipexcTyneH qaToö CHHxpoHH3HpoB3H- 
hoh KopoÖKOii nepeAaq h caHHTapHue aB­
TOMOÖHAH c yAAHHeHHon öa30fi (3200 mm).

OnHTHbie oöpa3HH aBTOMOÖHAeii XM408 
TaKoii * e  rpy3onoAT>eMHOCTH THna 6 X 6  
ÖblAH H3rOTOBAeiIbI (})HpMOH O o p A  Ha 
yAAHHeHHOH paM e H 4JHpMOÜ B h a ah c  MO- 
AeAb XM443 E I.

<I>HpMa J X o n x  BbinycTHAa aBTOMoÖH 
rpy3onoAT>eMHOCTbio 1 t  Tana 4 X 4  noA Ha- 
3B3HHeM n aysp  BaroH. B cneunaAbHOM hc- 
nOAHeHHH OH ÖblA H3BeCTeH i o k  M601 
(JXoä jk  300M ). BbinyeKaACH h caHHTapHbifi 
BapnaiiT M615. 3 t o t  aBTOMOÖHAb uinpoKo 
npHMeHHeTCH bo m hothx CTpaHax. H a  aB- 
TOMOÖHAe yCT3HOBAeH UieCTHUHAHHÄpOBblii 
KapöiopaTopHbift ABHraTeAb m oacah  T137 
MOIHHOCTblO 94 a. c. npn 4000 oö/mhh.

<]>HpMa Bhaahc b 1960 r. H3rOTOBHAa qe- 
THpe onbiTHbix oöpa3ua 3btomo6hah X M  
rpy30noAi>eMHOCTbio 1 t :  676, 677, 678 h 
679 rana 4 X 4  c KaÖHHoft, pacnoAOHieHHoii 
HaA ABHraTeAeM. B s t o t  »ce nepiiOA Ha 6a- 
3e yAAHHeHHoft paMH aBTOMOÖHAH OopAВологодская областная универсальная  научная библиотека 
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Moneub aBTOMoCwis

OcHOBHbie noKa3aieJiH
CJ5D CJ6D CJ5K CJ6K

<I>HpMa-H30T0BHTeJlb Bhjijihc HHTepHaiiHOHaji
Bec b k t:

1094COÖCTBeHHblft .................................................................. 1234 1265 1035
nOJIHblft....................................................................... 2040 2155 1630 1?30

rioJiegHaa Harpy3na b k t c ................................................................. 805 890 595 636
OTHOUieHHe rpySOIIOATjeMHOCTH K COÖCTBCHHOMy

0,7 0,62 0,58Becy.............................................................................. 0,65
raßapHTiiwe pa3Mepi>i b mm:

3620 4120AJiHHa........................................................................... 3620 4120
UIHpHIia........................................................................ 1520 1520 1520 1520
BbICOTa C TeHTOM....................................................... 1910 1970 — --

KojiecHaa 6a3a b m m ....................................................... 2057 2565 2134 2442
Kojies b mm:

1308nepeÄHHX KOJiec.......................................................... 1230 1245 1308
33ÄHHX KOJiec.............................................................. 1230 1245 1270 1270

Cßec a mm:
cnepeÄH .................................................................... 573 573 — —
C3aÄH ........................................................................... 800 902 — —

ÜOpOTKHblH npOCBeT B MM!
210no ÄHHiuy..................................................................... 205 220 195

no M ocraM ................................................................. 190 155 190 155
MaKCHMâ bHbift yroji B*be3Äa b rpaa............................... 45 45 — —
Yro^ ci>e3Äa b r p a a ....................................................... 30 30 — —
Tan ABHraieJiH....................................................................... AH3eJIb KapöiopaTopHbift
MhCJIO UHJIHHÄPOB............................................................. l 6
PaÖOMHÄ OÖT>eM ÄBHraTCJlH B J I ...................................... 3,153 3,803
AnaMeTp iuuiHHApa b m m ................................................ 88,9 95,25
Xoa nopuiHH B M M ............................................................................... 127 88,9
CieneHb c>KaTHfl............................................................. 16,5 7,6
MaKCHMaJIbHaa MOIUHOCTb B JI. C. H HHCJIO oOopOTOB

B MHHyTy ........................................................................ 63/3000 100/3600
MaKCHMaJIbHblH KpyTHIUHtt MOMeHT B KrC • M H HHCJIO

OÖOpOTOB B MHHyTy ...................................................................... 19,8/1350
MOlUHOCTb:

JIHTpOBafl B JI. C. / J I ................................................... 20,4 26,3
yaeJibHaa b ji. c ./ t .......................................................................... 30,9 429 ,3 59,8 56,5

CKopocTb B KM /4:
MaKCHMajibHaa ................................................................ 90 90 100 120
MHHHMaJIbHaa.............................................................. 5 5 1 ' 3 3

Pajwyc noßopoTa b  m ...................................................................... 5,7 6,8 5,5 6,4
MaKCHMajibiiun npeoAOJieBaeMun noiibeM b  rpaü . . . . 30 30 30 30
MaKCHMaJibHbift ö o k o b o h  KpeH b  r p a a ........................... 22 : 22 22 22
TjiyöHHa npeOÄOJießaeMoro öpoaa b  c h ................................. 550 580' -*1 580 580
Pft3Mep U IH H .................................................................... 6,00-16 7,00-16 8,55-15 8 ,55-15

M151 6h j i  co3ÄaH onbiTHufi o6pa3eu aBTO- 
mo6hjih XM384 THna 8X8.

Abtomo6hjih rpy3onOÄteMHOCTbK) 1,25 t  
c03ÄaBajmcb äjih 3aMeHbi ycT ap eB iiiax  mo- 
Aejieft M34. B p e3 y jib T a ie  HcnbiTaHHH pHÄa 
onbiTHux o6pa3HOB aBTOMOÖHJieft s to to  
KJiacca 6uäo  npHHHTO pem eiiHe pa3pa6o- 
T3Tb ÄByXCeKIXHOHHblH COHJieHeHHblH aBTO- 
MOÖHJIb C KOJieCHOH (})OpMyÄOH 6 X 6  THna 
TaM e-royT . H3TOTOBJieHHe TaK oro  aBTOMo- 
öhjih öb ijio  nopyneH o b  1959 r. cpnpMe L T V  
(J lH H r-TeM Ko-O yT ). B 1960 r. 6hji H3ro- 
TOBaeH h HcnbiTaH onbiTHbiH o6pa3eu  aBTO- 
moÖhjih. Pe3yjibTaTbi HcnbiTaHHH 0Ka3a- 
JIHCb nOJIOJKHTejIbHbIMH.

B 1962 r. 6biJia H3roTOBJieHa omjTHaa 
napTHH aBTOMOÖHJieft 12 MOÄHCjlHKaLlHH 
(pnc. 10). B 1963 r. onbiTHHe o6pa3nu 6bi‘  
JIH HCnblTaHbl B C IIIA  H <E>Pr BM6CT6 C 
ÄpyrHMH OnblTHbIMH H CCpHHHHMH aBTOMO- 
ÖHJIHMH Ha HaÄOKHOCTb H npOXOÄHMOCTb 
B yCÄOBHHX 6e3ÄOpO*bH.

OnpMa Kaft3ep-^lHCHn b 1965 r. Ha 6a3e 
CBoero cepHHHoro 3btomo6häh «FjiaÄHa- 
T o p »  pa3pa60Ta.ua cneuHaÄH3HpOBaHHbifl 
BapnaHT rpy30Boro aBTOMOÖHJIH rpy30-

noAteMHOCTbio 1,25 t  THna, 4X4 (pnc. 11). 
B HHCJie HX ÖblJIH aBTOMOÖHÄH: rpy30B0H
M715, caHHTapHHH M725, peMOHTHa« Ma- 
CTepcKaa M726, cneunajibHbift aBTOMOÖHJib 
c KaÖHHOH h3ä  ÄBHraTeJieM M724.
/OnpMa ÄaceHepaji MoTopc Kopn. b 

1970 r. npeÄJioacHJia cboh  BapnaHT aBTo- 
m oöhjih XM705 rpy3onoÄ'beMH0CTbio .1,25 t  
THna 4X 4  c KapÖiopaTopHUM V-o6pa3HUM 
BOCbMHHHÄHHÄpOBUM ÄBHraTeJieM IIIeBpO- 
Jle MOLUHOCTblO 140 JI. C. 3 tO T  aBTOMOÖHJib 
npoxoÄHJi HcnbiTaHHH BMecTe c ycoBep- 
UieHCTBOBaHHblM aBTOMOÖHJieM XM715 TO­
TO Hie Kjiacca (jwpMbi Kaft3ep HxiHn.

BecbM a pacnpocTpaHeH b C IIIA  Tpexoc- 
HUH aBTOMoÖHjib GMS-CCKW  rpy3onoÄT>- 
eMHOCTbio 2,5 t  THna 6X6. Buäh ÄBe mo- 
ÄHlJlHKailHH: M35 c ÄBOHHbIMH inHHaMH 
33ÄHHX KOJiec H M34 C OÄHHapHbIMH IHHH3- 
mh pa3MepoM 10,00— 20 Bcex KOJiec. Ha hhx 
ycTaHaBHHBaÄH Kap6ropaTopHbiö ÄßHraTeÄb 
(JiHpMbi REO MOÄejiH 0A331, a no3ÄHee 
ÄBHraTeHb (jmpMbi Ya fiT . ÜMeHHCb c jien y - 
KHHHe MOÄH(j)HKaHHH aBTOMOÖHÄCH: caMO- 
CBanbi M47, M59 h M342; ceÄM bH bie THra- 
hh M48, M l08 h M275; peMOHTime Mac-

Phq. II. rpy30B0fl abtomoöhjil rpy3oncwbeM 
HOCTblO 1,25 T

TepcKHe M109 h M292 h Turan M60. FlocJie 
pemeHHH o 3aineHe Kap6iopaTopHbix ÄBHra- 
TeJieö ä h 36ähmh  ö h j i  nocTaBHeH Ha npoH3- 
boäctbo aBTOMo6Hjib M35A1 rpy3onoA'b- 
eMHOCTbio 2,5 t  THna 6X 6  c MiioroTonjniB- 
HbiM ÄBKraTeaeM LDS427 h LD465 tjmpMbi 
KoHTHHeHTaJib. Bce yKa3aHHbie Bbiiue mo- 
äcjih aBTOMOÖHÄefl CHanajia BbinycKana 
({mpMa CTyÄe6eKep, a 3aTeM ijiHpMa AMe-
PHK3H MOTOpC.

OnpMa GMC b nepHOÄ 1951— 1953 rr. 
BbinycKajia b öoJibinoM KOJiHiecTBe aBTO- 
MOÖHÄb Tpy30nOÄT>eMHOCTbIO 2,5 T THna 
6X6 MOÄeJiH M211 c ÄBOHHbiMH HiHHaMii 
3aÄHHx KOJiec. Ha aBTOMOöiuie ycTanoBaeii 
Kap6iopaTopHbiH ÄBHraTejib GM302M h 
aBTOMaTHHecKan Kopo6Ka nepeaan. B ce- 
MeftcTBO bxoähjih : caMOCBaji M215; 6eH30- 
B03bi M217 h M219; peMOHTHan MacTep- 
cKa'a M22Ö; ceÄeJibHbift Tsran M222; aBTO- 
HHCTepHa M 222.

OnpMa C thji Kopn. b sto t  x e  nepnoa 
co3aaaa aBTOMOÖHJib XM761 TaKoö * e  
rpy3onoÄT>eMHOCTH THna 6X6, KOTopbift 
HMea 3iianHTeÄbH0 MeHbuiHH Bec h 6oab- 
rnyio rpy3onoÄ"beMHOcTb no cpaBHeHHio c 
ÄpyrHMH MOÄeJIHMH.

OnuTHbie o6pa3Ubi aBTOMOÖHÄeft XM410 
rpy3onoÄT>eMnocTbio 2,5 t  THna 8X 8  öbijm 
H3r0TOBaeHbi b 1959 r. (JmpMoft Kpaftcaep 
ÄByX MOÄHlflHKaUHH. CoÖCTBeHHblft Bec aB-
tomo6hjih oähoh MoaeJin 4100 Kr h Äpy- 
roö —  5100 Kr, c nojie3Hoä Harpy3K0H 
2400 h 2600 kt . Ha 3Btomo6hähx  ycTaHOB- 
aeH BOCbMHHHÄHHapOBblH V-o6pa3Hbiß Kap- 
ÖIOpaTOpHblH ÄBHraTejib COOTBeTCTBeHHO 
MOIUHOCTbK) 184 JI. C. H 210 JI. C. HCHÄKOCT- 
hoto oxÄajKÄCHHH h TpexcTyneHnaTaa rna- 
poMexaimnecKaH TpaHCMHccHH c aBTOMaTH- 
necKHM nepeKaioneHHeM nepeaan. A b tom o- 
6hjih oöjiaaaiOT naaBynecTbio.

napaaaeabHO c co3aaHneM 3btomo6häh 
XM410 (JiHpMOH Baflpnya 6bia co3aaH aB- 
TOMOÖHÄb BUCOKOH npOXOaHMOCTH XM521 
c KoaecHoft ^opiayaofi 8X 8  (pnc. 12) c

Phc. 10. ÄsyxceKUHOHHLifl coH^eneHHbifl aßTOMOÖHJib 
THna 6X6

Phc. 12. CxeMa ycTpoficTBa 
aBTOMOÖHJIH THna 8X8
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KysöBöM necym ero fHfia. B . koncfpyKtiHii
aBTOMOÖHAH IIIHpOKO HCII0JIb30BaiIbi aereiie 
MeTaJMbi, ycToflqHBbie npoTHB Koppo3im. 
.ÜBHraTejib —  HeTupexiiHaHHApoBbift Kap- 
öiopaTopHbiß B03ÄyniHoro oxjia jKÄeHHa c 
ropH30HTajibHbiM onno3HTHbiM pacnojioJKe- 
HHeM UHjiHHapoB. M om H ocTb ero 105 JI. C. 
npH 3800 o6/mhh. Oähoh H3 ochobhhx oco-
ÖCIIHOCTeH KOIICTpyKUHH aBTOMOÖHJIH HB- 
j ih c tch  pa3M em enne A nnraTeaa  h a rp era - 
t o b  TpaiicM Hccim  b BOAOHenpouvmaeMOM 
o tc c k c  Me>KAy rpy30B0ii nnarcliopMon n

AHMtiieM. 3 t o  cö3AaeT öaaronpiiaTtibte yc- 
a o b h h  A aa  paSoTbi arperaTOB iipn npeoAO- 
AeHHH aBTOMOÖHJie'M BOAHbix nperpaA  n npn 
AßHJKeHHH no rpa3HbiM AoporaM .

rioABecK a K oaec —  He33BHCHMaa, k o m ö h -  

HHpoBaHHaa c b h tm m ii  n pyxH iiaM H  h  nHeB- 
MaTaaecKHMH öaaaoHaMH.

K o a e ca  A ß yx  nepeAHHx oceö  3 b t o m o ö h -  

a a  —  ynpaßaaeM bie. MnmiM aabHbiii co ö - 
cTBennbift Bec aBTOMOÖHaa, BbiiioaHen iioro 
H3 aaioM iuiiia , 2100 Kr, rpyspiioniieMHOCTb 
no A o p o re  2400 kp. M o a e a b  aBTOMOÖnaa

XM521 c a a t a e t c a  H a n ö o a e e  nepcneK fiiB - 
Hoft. O  cepaßH O M  H3roTOBaeHHH e r o  noKa 
H ea3B ecTH o. M a a c H M a a b H a a  CK opocTb as- 
TOMOÖHaa n p n  ABH JKeH ra n o  aop ore  
88 k m /h , a  n o  BOAe 8,3 k m /h .

3a nocaeAHne ABa A ecaTH aeraa  b CIIIA 
6biao co3AaHO ö o a ee  60 T im os aBTOMOÖH- 
aen  rpy3onoAT>eMHOCTbK) 2,5 t  c KoaecHoü 
(jDopMyaon 4X 4 , 6 X 6  n 8X 8 , H3 mix 34 — 
rp y a o B u x .

M. M. CEJ1MBAHOB

y f lK  621.317.738

3J1EKTPOHHblE YCTPOHCTBA K CTAHflAPTHblM  CPEflCTBAM  M3MEPEHMSI 
A J 1 M H  M  y r / i O B

38

B H A C T O flL U E E  BpeMa b H3MepiiTeab- 
hoh  Texn iiK e ninpoKO ncnoab3yioTCfl 

ÄÖCTHJKeHHH SaeKTpOHHKH. OnTHKO-MeXaHH- 
HecKne n MexaHHnecKHe H3MepHTeabHbie 
npHÖopu ocH am aioTca saeKTpoHHbiMH npn- 
CTaBKaMH, aaeKTpoKOHTaKTHbiMii npeoöpa- 
30BaTeaaM ii, cjioToaaeKTpHHecKHMH MHKpo- 
cKonaMn, cnmaabHbiMH, perncTpnpyiom HM ii 
H ApyrHMH -SaeKTpOHHbIMH yCTpOHCTBaMH. 
SaeKTpoiiH Ka pacinnpaeT  oöaacTb  npiiMeHe- 
Hna H3MepHTeabiibiX' npn6opoB, noBbimaeT 
HX SKOHOMHHHOCTb, np0H3B0AHTeabH0CTb, 
HaAßlKHOCTb, OÖleKTIIBHOCTb KOlITpOaH. 
BM ecTe c  TeM MHKpomibiMH h aoaeMHKpoH- 
HblMH H3MepilTeabHbIMH roaoBKaMH ocna- 
m aiOTca saeKTpoHHbie npnöopbi h ycTpon- 
CTBa: aaeKTpoKOHTaKTHbie npeoöpa30B are- 
an, KOHTpOabHO-COpTHpOBOHHbie aBTOMaTbi 
H Ap., H3roxoBaaiOTca npnöopbi, coneTaio- 
n ine saeK Tponnyio , onTnnecKyio h M ex^m i- 
necKyio cxeM H. BbinycnaiOTca yHHBepcaab- 
Hbie H HHCTpyMeHTaabHbie MHKpOCKOnbl c 
HaBeAeHHeM no SKpaHy h c uncjipoBbiM ot- 
cneTOM, onTHHecKHe AeaHTeabHHe toaobkh  
C IlHlJipOBUM OTCHeTOM, SaeKTpOHHbie AAH- 
HOMepu h  AP- y  HHCTpyMenTaabHoro m h k - 
pocK ona B M H - H 3  c npoeKUHOHHbiM ycT- 
POHCTBOM H UH(jipOBbIM OTCHeTOM, HanpH- 
Mep, norpeu iHocTb H3MepeHna AHHeftHbix 
pa3MepoB +0,003 m m , y raoB b ix  + 1 '.

B  COHeTaHHH CO CTaHAapTHblMH H3MepH- 
TeabHUMH npnöopaM H H cnoab3yioTca:

1) aaeKTpoHHue npncTaBKH TK-3 c H3Me- 
pHTeabHHM pbIHarOM ÖOKOBOTO AeHCTBHH, 
noAaiom H e cbctobo h  c n m a a  b m o m c h t  k o h - 
TaKTHpoBaHHa H3MepHTeabHoro p u n a ra  co 
cTopoHoft H3MepaeMoil AeTaan , a T a K * e  h h - 
AyKTHBHUe HAH SaeKTpOKOHTaKTllble npH- 
c t b b k h , cocToam n e H3 npeoöpa30B aTeaa  c 
H3MepHTeabHbIM pbIHarOM ÖOKOBOTO HaH 
oceB oro  aencTB iia  h paöoTaiom H e b cone- 
TaHHH c noKa3hiBaiomHM CTpeaoHHbiM npn- 
ÖOpOM. FIOHCK MaKCHMaabHOTO H MHHH- 
M aabHoro noKa3aHHH, a TaKiKe BeaHHHHa 
OTKaoHeHHa o t  3aaaHHOro , pa3M epa npn 
H3MepeHHax on p eA eaaeTca  no u iKaae no- 
Ka3biBaiom ero ycTpoäcTBa, a pa3Mep npo- 
BepaeM ofl A eTaan  — 1 no  rnnaae npnöopa, 
Ha k o t o p o m  ycTaHOBaeHo saeKTpoHHoe ycT- 
poflcTBo;

2) saeKTpoKOHTaKTHue npeoöpa30BaTe- 
an, ocHameHHbie CTaHAapTHoft H3MepHTeab- 
hoh  roaoBKOH no TOCT 3898— 68;

3) saeKTpoKOHTaKTHbte H3MepHTeabHbie 
roaoBKH no TOCT 3898— 68, co3AaHHbie Ha 
öa3e pbma5KHo-3yÖHaTon roaoBKH, M exa- 
HH3M KOTopon cBH3aH ynpym M H  saeMeHTa- 
MH C SaeKTpOKOHTaKTHOH CHCTeMOH, HaH 
saeKTpoKOHTaKTHbie npyjKH H iiue roaoBKH 
no TOCT 11703— 66 h Ap. Pe3yabTaTU  H3- 
MepeHHö oTCHHTUBaioTCH no u iKaae roa oB ­
KH, oAHOBpeMeHHo Ha T a ö a o  BbiAaeTca CBe- 
t o b o h  curH aa cooTBeTCTByiom ero UBeTa

HaH K0M3HA3 CTaHKy npH ÄOCTHlKeHHH 3a- 
AaHHoro pa3M epa oöpaöaTbiB aeM oö AeTa- 
an. roaoBKH  npnMeHaiOTca Aa>i aKTHBiioro 
h naccHBiioro KOHTpoaa.

M eTOA H3MepeHHa npn, noM om n saeK- 
TpOHHblX npHCT3B0K K H3MepHTeAbHbIM 
npHÖopaM oö a a a a eT  phaom M eTpoaorKne- 
ckhx a o c to h iic tb : MaabiM H3MepHTeabHbiM 
ycuaneM , noBbiuienHoft TonnocTbK) BH3Hpo- 
B3HHH, B03M0>KH0CTbK) npOBepKH AH3MeTpa 
OTBepCTHH B pa3HbIX CeHeHHHX H H3Mepe- 
IIHH OTHOClITCabHblM MeTOAOM Aa>Ke H3 
n p n öop ax , iipeAHa3HaHeHnbix aan  H3Mepe- 
IIHH aÖCOaiOTIIbIM MeTOAOM. I lp i l  H3Mepe- 
HHHX OTBepCTHH OCOÖeHHO BaiKlia B03M01K- 
HOCTb nacTpoHKH npn öop a  na pa3Mep He 
no oöpa3HOBOMy K oab iiy  nair no Koim e- 
BblM MepaM c npHHaAaeiKHOCTHMH K HHM, a 
nenocpeACTBeiiHO no koh iicboh  Mepe c pa3- 
MepoM L = D — 2d (D —  HOMHiiaabUbift ah- 
aMeTp oTBepcTiia ; d —  AHaMCTp H3Mfepn- 
TeabH oro rnapHKa), h to  3iiaHHTeabHo chh- 
H taeT n orp eu iH oc T b  H3MepeHHH OTBepcTHH. 
IIlapHKH m o *h o  aTTecTOBaTb c norpeu i- 
HOCTblO +(0,1-1-0,3) MKM.

3aeKTp0K0HTaKTiiaa npncTaBKa M r -1  
(«MarnHecKHH ra a 3 » )  ncnoab3yeTca Ha 
yHHBepcaabHOM MHKpo-
CKone Y H M -2 1 , a T a K Ä e  Ha 
MHKpocKonax ra n a  B M H , r o -  
pH30HTaabHbix onTHMeTpax 
h A p yrn x  npHÖopax A aa  H3- 
MepeHHH BHyTpeHHHX H Ha- 
py>KHbix pa3MepoB.

3Ta npncTaBKa (pnc. 1)
HMeeT cMeiiHbin H3MepHTeab- 
Huii HaKOHeHHHK 1, H3oanpo- 
BaHHbin o t  MaccH npnöopa 
3ÖOHHTOBOH BTyaKOH 2. H a ­
KOHeHHHK 3aKpenaaeTCH npn 
noMomn xoMyTHKa 3 Ha on- 
paße 4 oöT>eKTHBa m hkpocko- 
na bhhtom  5. BbiBOAbi uenH 
CeTKH HHÄHKaUHOHHOH AaM- 
nu 6 noAKaiOHaiofcH npn no- 
MOI11H 331KHMOB 7 H 8 K HaKO- 
HeHHHKy 1 H K  H3MepaeMOH 
AeTaan (h a h  k KpenameMy ee 
npHcnocoöaeHiiio).

H3MepeHHa Ha npn öop e c 
npncTaBKOH M r -1  [1 ] BHnoa- 
hh io tch  nocaeAOBaTeabHbiM 
K0HTaKTHp0B3HHeM HaKOHeH- 
HHK3 C OÖpa3yiOmHMH H3Me- 
paeM oro  OTBepcTHa nan co  
cTopoHaMn H3MepaeMofi AeTa.- 
an  npn HapyaiHbix H3MepeHH- 
ax . M oM eHT KOHTaKTa c hhmh 
HaKOHeHHHKa (npn  noncKe 
MaKCHMaabHoro nan mhhh- 
M aabHoro noKa3aiiHa) on- 
peAeaaeTca  n o  HHAHKaiiHOH- 
hoh aaM ne 6.

Ü T cn eT  no in n a a e  n pnöopa, Ha kotopom  
ycTaHOBaena n pncTaB K a , npoii3BOAHTca b 
TOT MOMeHT, KOTAa cBeTamHHca ceKTop 
a aM nb i HeycTOHHHB («M n ra iom H H »). I lo -  
rpeuiHOCTb KOHTaKTHpoBaHHa —  He öoaee 
0,1 MKM.

CeKTop aaMnbi 6 npn KOHTaKTHpoBaHHii
HaKOHeHHKa 1 npnHHMaeT caeAyiomHe no-
a o * e H H a :  / —  O TcyTCTBne KOHTaKTa; I I  — 
H 3 M epH Teab iio e  y c n a n e  n p n  KOHTaKTnpoßa- 
hhh  öan3KO  k  H ya io ; I I I  —  H 3M epm eab - 
H oe y c n a n e  npe3M epHO BeaiiKO .

noAO Ö iib iM H  n o  Ha3naHeHHio n S K cn aya - 
TauHH aB aa iO T ca  saeK T poK O iiTaK TH b ie  npn- 
CTaBKH TK-3 [2 ],  B b in ycK aeM b ie  JleiiHH- 
r p a ac k h m  onTH K O -M exam iH ecKH M  o ö ie A H -  
peHHeM , n «M a rn n ec K H ii r a a 3 »  k  yiiH B ep-

Phc. 1. KoncTpyKAHH npncTaBKH MT-I h noaojKemiH ce.XTopoB 
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Phc. 2. n pH H U H nna jibH aH  cxeM a  ajieKTpoKOHTaKT- 
HOft npHCTaBKH

ca^bH O M y Ä J iH H O M ep y  d )H p M b i Iieficc
(rflP).

IIpHHUHiiHajibHaH cxeM a s th x  npHCTaBOK 
npeÄCTaB^eHa Ha pnc. 2. U en b  ceTKH hh- 
ÄHKauHOHHOii jiaM nu  JI1 ran a  6E 5C  uepe3 
BblBOÄbl 1  H  2  nOÄKJIKmeTCH K H3MepH- 
TeabHOMy HaKOneHHHKy 3 h k  H3MepHeMoii 
neTajm 4. B MOMeHT KOHTaxTa HaKOHeuHH- 
xa c H3MepneMOH AeTajib io KOHTaKTbi sjick- 
TpOCXeMbl 3aMHKpiOTCH, BbI3bIBaH H3MeHe- 
HHe noTeHUHajia CMemeHHH Ha ceTKe. C o o t -  
BeTCTBeHHO H3MeHHCTCH ceKTop 3aTeMHe- 
HHH Ha axpaHe HHÄHKailHOHHOH JiaMnbl JI1. 
ÜHTaHHe jiaMnbi J l l  ocymecTBjineTCH o t  ce- 
tii HanpnjKeHHeM 220 B qepe3 TpaHC(J)opMa- 
TOp Tp, BbinpHMHTejIb no MOCTOBOH cxeM e 
Rh Ri, R i  c eMKOCTHUM (JlHJIbTpOM C]. Pe- 
3HCTOpbi R,, R2, Ri h KOHÄencaTop C2 o6e- 
cneBHBaiOT no jiyH eim e onTHM ajibnoro 3JieK- 
TpHsecKoro pe>KHMa paöoTbi cxeMbi.

Z lp y r H M  th iiom  s j ie K T p o H H o r o  H3 M e p n -  

TejIbH O rO  yC T p O H C T B a  HBJIHeTCH H H A yK T H B - 

H b ift n p e o 6 p a 3 0 B a T e j ib  S o x o B o r o  A e ftcT B H H , 

npH M eH aeM b iH  b  c o ie T a H H H  c n o K a 3 b iB a io -  

1UHM yC TpO H C TB O M  Ä A H  C aM O C TO H TejIbH b lX  

H3M epeH H H  H a p y a tH b ix  h B H yT p eH H H X  p a 3 - 

MepOB O T H O C H Te jIb llb lM  M eTO Ä O M  HJIH COB- 

MeCTHO C OHTHBeCKHM H H 3 M ep H T e jIb H b IM H  

n p n ö o p a M H  Y H M ,  B M H ,  H 3 M ,  H K r ,  H K Y
H  Ä p .

H 3 M e p e H H H  p a 3 M e p O B  H H A y K T H B H b l M H  

n p e o 6 p a 3 0 B a T e j i H M H  o c H O B a H H  H a  H 3 M e p e -  

h h h  H H Ä y K T H B H o c T H  n p H  n e p e M e m e H H H  H 3 -  

M e p n i e j i b H o r o  c T e p j K n a  n o a  B 0 3 A e f t c T B H e M  

H 3 M e H e H H H  p a 3 M e p a  K O H T p c w i H p y e M o f t  a e T a -  

J IH , C  K O T O p O H  K O H T a K T H p y e T  H a K O H e H H H K .

R j ia  to h h h x  pa öoT  oÖ hhho npHMeHHiOTca

ÄH(|Hi)cpeimnajibHbie npeoöpaaoBaTejiH , 
HMeioiUHe ÄBe KaTyuiKH, MexcAy k o t o p h m h  

noMemeH HKopb aai-m ixa. Flpn CMemeHHH 
HKopa H 3  H efttpaabH oro noAoxceHHH h h -  

ayKTHBHocTb o a h o h  KaTyuiKH B03pacTaer, 
a ap y ro ft  Ha Ty  xce BejiHm Hy yO bisaet.

KOHT3KTOM, H3rOTOBJiaeMbIH 33BOÄOM «Ka- 
Jiu6p», ycTaHaBJiHBaeTca Ha H3MepHTejib- 
H b l X  np nöop ax , KOHTpOJlbHO-COpTHpOBOHHblX 
aBTOMaTax h  ap . K paTK aa  TexHHaecKaa xa - 
paxTepHCTHKa npeo6pa30BaTejia  ca ea y io - 
maa:

PaßOMHÜ yiacTOK xapaKTepHCTHKH npeo6pa30Bateaa b mm ........................................................He MeHee ±0 ,1
CßoöoAHbifi xoa pbiMara c »KopeM b m m ....................................................................................................  1
Il3MepnTeabHoe yciuine b e i l ............................................................................................................... 25±5
To ixe Ha yaactKe 0,1 mm o t  HefiTpaauiofl aHHHH.......................................................................  13±5
y roa  noßopoTa Biieuiiiero naeoa ii3MepHTeabiioro pbi'iara B rp aa ......................................................  180
AaHHa naeMa pbmara b m m  • . . 1 23
OTooHeuHe ot jiHHeflHocTH xapaKTepHCTHKH ot npeaeaa H3Mepeima b % ......................................  1
yCHJiHe noBOpOTa punara b k t c ....................................................... ... ................................................ 0,5
HacTOTa HanpsmemtH nmaHiia b Tu ...................................................................................................  He 6oaee 10
HanpnjKCHHe nHTaHHfl b B  ................................................................................................... He 6oaee 1,5
TaöapHTHbie pa3M£pbi npeo6pa30BaTeaa b m m ..................................................................................... 70X34X15

T a x a a  cxeMa oß aaaaeT  noBbimeHHofl ayB- 
cTBHTeabHocTbio h  .yayau iaeT aHHeftnocTb 
npeoöpa30BaTejiH . KaTyuiKH aaTHHKa BKaio- 
aeHbi b  npeo6pa30BaTeabHyio cxeM y, npea- 
cTaßaaiom yK) coöo fi, Kax npaBHao, ypaB- 
HOBeuieHHbiH h j i h  HeypaBHOBeiueHHHH MOCT.

y  npeoöpa30BaTeaa, noKa3aHHoro Ha 
puc. 3, a, 6, aBHHteHHe H3MepHTeabHoro 
cT ep »H H  (p b iaa ra ) 1 nepeaaeTca  aKOpio 2, 
CMeuieHHe KOToporo oTHOCHTejibHO xaTy- 
uieK 3 Bbi3biBaeT H3MeneHHe HHuyKTHBiio- 
c t h , pen icTpH pyeM oe CTpejiooHbiM noKa3bi- 
BaiOUlHM npHÖOpOM 4.

r i p H U U H n H a j i b H a a  s j i e K T p H o e c K a a  c x e M a  

H H u y K T H B i i o r o  n p e o 6 p a 3 0 B a T e j i H  O o k o b o t o  

Ä e f t c T B H a  ( H Ä e H T H H H a a  h  ä j i h  n p e o 6 p a 3 o -  

B a T e j i e f t  o c e ß o r o  Ä e f t c T B H a )  n o K a 3 a H a  n a  

p n c .  3 , 6 . r i p e o 6 p a 3 0 B a T e j i b  c o c t o h t  H 3 

H K o p a  2, c M e m a i o m e r o c a  O T H O C H T e j i b H O  x a -  

T y r n e x  3 H 3 M e p H T e J i b H b i M  p b i o a r o M  1  n o / l  

B 0 3 Ä e f l c T B H e M  H 3 M e H e H H H  p a 3 M e p a  n p o B e -  

p S l e M O Ü  H G T 3 J1H  5, C  K O T O p O H  p b l H a r  1 K O H ­

T a K T H p y e T .  S j i e K T p O H H b l H  Ö J IO K  B K J H O H a e T  B  

c e ß o  T p a H C i j i o p M a T o p  6, r e H e p a T o p  n e p e -  

M e H H o r o  T O K a  7, y c n j i H T e j i b  8, < })a 3 0 B b iH  

Ä e T e K T O p  9 H  C T p e j I O O H b l H  n O K a 3 b I B a i O n i H H

npnOop 4 co iHKajioii.
M H a y K T H B H b i i i  n p e o 6 p a 3 0 B a T e j i b  ö o k o b o -  

r o  fleftcTBHH BB-6039 c npoMOKyToonbiM

HHuyKTiiBiibie npeo6pa30BarejiH  npHMe- 
H5HOTCH npH H3MepeHHHX pa3M epa KajiHÖpa- 
cko6 h  Ha yHHßepcajibHoft H3MepHTejibHoii 
MauiHHe uiBeftuapcKOH (JiHpMbi CHn
(pn c. 4, a ), npHMoaHHeflnocTH —  Ha yHH- 
BepcajibHOM MHKpocKone (pn c. 4 ,6 )  h  ap.

TexHHoecKHe xapaKTepHCTHKH ajieKTpo- 
KOHTaKTHbix npHCTaBOK h  npeoöpa30BaTe- 
jieü pa3JiHHHbix THnoB — Mr-1, TK-3, 
«M arHoecKoro rjia3a» (JiHpMbi Ueftcc 
(T^P), HiinyKTHBHoro jiaTHHKa GT-30 c 
OTcoeTHbiM ycTpoflcTBOM G-22 <J)HpMU Te3a 
(IIlBeftuapHa) h  sjieKTpoHHoro myna G 
(jmpMH XoMMejibBepKe (O P T ) ,  a T a K »e  
ä jih  conocTaBjieHHH onTHuecKoro ■ ycTpoii- 
cTBa H30, BbinycKaeMoro JleimurpaÄCKHM 
onTHKO-MexaHHuecKHM oßTieÄHHemieM, npn- 
BeÄeHU b TaßaHije. ■

B o j i b u i a n  o a c T b  sä ck tp o h h h x  H 3 M e p i i -  

T e j i b H b i x  n p H Ö o p o ß  o c u a m e n a  p e r y a u p o -  

B O H I I b l M H  y C T p O H C T B a M H ,  B b l H O J H i e i l H b l M H ,  

K a K  n p a B H Ä O ,  b B H Ä e  n e p e M e m i b i x  K O i i Ä e n -  

c a T o p o B  h  c o n p o T H B j i e H H Ü ,  p e a c e  —  M a r -  

H H T H b l X  U l y H T O B ,  B 0 3 Ä e Ü C T B H e  H a  K O T O p b i e  

o c y m e c T B Ä H e T c a  n p n  n o M o u i H  to jio b o k  
H  Ä p .  H 3 M e H H H  B e Ä H H H H y  C O n p O T H B Ä e H H H ,  

e M K O C T H  H Ä H  H H A y K T H B H O C T H ,  Ä O Ö H B a i O T C H  

c o o T B e T C T B y i o m e r o  H 3 M e H e H H H  n e p e Ä a T O ’ i -  

h o to  O T H O i u e H H H ,  H y a e B o r o  n o A O i K e H H H  h

P h c .  3 . K o H C T p y K H H H  ( a )  h  u p u n u i i n H a / i b H a H  c x e ­
Ma ( ö )  H H A yK TH B H oro  n p e o ö p a 3 0 B a T e J iH  C o k o b o t o  

a e ftc T B H a  .

O c H O B H u e  n o K a s a T e jm

Tan n p H C Ta B O K  h  y c T p o f t c T B a

Mr-1 TK-3
. M a r n q e c -  
KHft r a a 3* GT-30 H30

ripeae.nbi H 3M e p e H im  b mm 
ÄHaMeTp HSMepvneabHMx

UiapHKOB B M M ........................
M3MepHTeabHoe ycHane 

b  c H ..................................

BapHauHH iiOKasaimO
B M K M .....................................

IlorpeuiHOCTb b m k m :

K 0 H T3K T H p 0 BaHHfl 
H 3M e p e H H B * *  .  .

Tayfimia H 3M e p c i ih h  b mm 
Macca b  K r .................................

n p H ö o p ,  H a  k o t o p o m  y c T a -  
HaBaHBacTca npHCTaBKa: 

Moae.ib, THn.....................

naHMeHbuiaa ueHa aeae-
HHH B M M ............................

Ot  0,7 1 -1 3 ,5 1 -5 0 Ot  1,5 O t 2,75 O t 5*

0,5; 2 0 ,5 -3 0,8; 3 l ;  2 2,5 -

0 0 0 10-20 20-100
(pery™ -
pyeMoe)

. 10-15

0,1 - - Ao 0,2 - ± 2

0,03 0,05 0,03 _ 4
± ( l+ 0 ,0 1 i )  
Ha yHM -21

± 2 ±  (0,7 +  
+0 ,017 ) npH 
aöcoaioTHOM 

h ±  (0,7— 
— 1,0) npH

OTHOCHTe.lb-
höm MeTO- 
aax H3Me- 

peHHH

M ± (3 + 0 ,0 1 7 )

15 10 1 -2 0 Ao 24 20 ( 1 1 5  1 l
2 6,1 6 0,4

(roaOBica)
0,3

(roaoBKa)
1-0 ,6  ,

yH M -21, HKT, H 3M y  HHBep- IÜTaTHB Ha IÜTaiHB Ha yH M -2 1 ,
HKT, H3M  
h ap.; BMH

H K y Ca.lbHblft
aaHHOMep

Ueftcc

naHTe h ap.; 
yH M , H 3M  

h ap.

nairre; 
yH M -21 , 

H 3 M  h ap.

BMH

0,001;
0,005

0,001 0,001 0,005;
0,001;
0,0005

0,001 
H MeHee

o,00J;
„,005

*  T i p «  cneunaabH O M  HaKOHemiHKe —  o t  2 mm. 
* *  L  —  JWHHa H 3M e p  e n H 9 b mm.
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PlIC. 4. OpHMeH6HH6 HHAyKTHBHLIX Ä3TMHKOB Ha 
yHHBepcaJlbHOÖ H3MepHTeJlbHOÖ MaillHHe (a ) H HÜ 

yHHBepcajibHOM MHKpocKone (6)

apyrHx napaMeTpoB npnßopoB.
H a3H aieH H e peryanpoBoaH bix npncnocoö- 

jieHHH, rpaHHiibi peryanpoB am iH  h ncnoab- 
30B3HHH SJieKTpOHHblX 3JleM6HT0B OÖbIHHO 
npiiBOÄHTCH b pyKOBOÄCTBax, npnjiaraeM bix 
k npnßopaM . E ü ib  b pyxoBOÄCTBax Taxne 
CBeaeHHa He noMemeHbi, t o  H aaaaxa  ä o jijk - 
Ha BbinojiHHTbcn iocthpob iuhkom , pa36npa- 
kjiiihmch b sjieKTpoHHbix cxeM ax, h jih  cne-
UH33HCT0M no  BJieKTpOHHKe. lOcTHpOBLUHKy, 
He HMeiomeMy cneunajibHbix 3hhhhh no 
sjieKTpoHHoft TexHHKe, peKOMeHayeTCH ocy- 
meCTBJIHTb H ajiaÄ Ky 3aeXTpOHHHX npHÖO- 
poB TOJibKO b rpaHHuax, CTporo oroßopeH - 
HMX HHCTpyKHHHMH. E u iH  HeOÖXOflHMbl 60- 
a e e  umpoKHe peryaupoBOHHbie onepauHH, 
ca ea y eT  npnöeraTb  k  noM om n 3aBoaa-H3- 
roTOBHTejia h jih  cneiw aabH oft M acTepcxoft 
(ueHTpajiH30BaHH0H 6a3b i), pacn o jia ra io - 
m eft Bbie3ÄHHMH rpynnaM H, paaHOTexHHae- 
ckoh  annapaTypo ft, KOHTpoJibHbiMH Mepa- 
MH, aTTeCTOBaHHbIMH 06pa3H.0BbIMH a eTaaa- 
mh h H eo6xoflH M oö ä jih  npoBepKH Bcex Me- 
TpojiorHnecKHx napaM eTpoB BoccTaHaBJiH- 
BaeMhix npHÖopoß TexHHaecxoft aoxyM eH Ta- 
UHeft (cxeMaMH npnöopoB , omicaHHHMH, hh- 
CTpyKUHHMH no  n0JIb30BaHHI0 h H aaaaxe ) 
H Äp.

SjieKTpOHHHH H3MepHTejIbHbIH npHÖOp 
aacTO b h x o ä h t  H3 cTpofl H3-3a noBpeacae- 
HHH COnpOTHBJieHHH, KOHfleHCaTOpa, 9JieK- 
TpoHHOH jiaMnbi hjih a p y rn x  sjieMeHTOB, a 
Taxsxe H3-3a HapyineHHH coeaHHeHHH b 
cxeM e npn6opa  (n a o x a a  naftxa , HeaocTa- 
to h h o  HaÄeJKHO 3ajcpenjieHbi koh u u , nao-
XOÜ KOHTaKT H Ä p .).

SjieKTpoKOHTaKTHaa npncTaBKa c hhäh- 
KauHOHHoft jiaM nofi paßoTaeT  nopMajibHO, 
ecJiH b n p on ecce  H3MepeiiHa npn 3aMbixa- 
HHH KOHTaKTOB 1 H 2 (pHC. 2) CeXTOpH 
JiaMnbi JI1 3aKpbiBaiOT ee  sxpaH  (n o a o jx e -  
HHe I I  Ha pnc. 1), ho He nepexpbiBaioTCfl, 
a HyBCTBHTejIbHOCTb KOHTaKTa ÄOCTaTOailO 
BbicoKa. 3 t o  ycjioBHe oöecneaHBaeTcn co- 
OTBeTCTByiOmHM nOÄÖOpOM COnpOTHBJieHHfl

R i  h Rz.
npH Ö op He BKjno'iaeTca, ecjiH neperop e ji 

npeÄOxpaHHTejib 77p,  npoH3om eji oöpbiB b 
ceTeBOH oßMOTKe TpauccpopM aiopa Tp, o t -  
cyrcT B yeT  KOHTaKT hjih HMeeTca o6pbiB b 
npoB oae h BHjiKe. 

r iep erop a H n e  npeaoxpaH ifreas i cpa3y no- 
A  A  CJie BKJHOHeHHH npHCT3BKH B CeTb CBHJle- 
“ VF TeJIbCTByeT O KOpOTKOM 3aMbIKaHHH B c x e ­

Me npHÖÖpa HJIH 0 MeJKBHTKOBOM 33Mbika- 
HIIH B OUHOH 113 06MOTOK TpaiIC(})OpMaTO- 
pa. B  3tom  ca ya a e  3'aMeHsiiOT npeuoxpaHH- 
Tejib n p .  E c jih  HencnpaBHocTb'3thm  He 6y- 
aeT ycTpaHeHa, t o  npoBepsnoT TpaHcijiopMa- 
Top h npn HeoßxoÄHMOCTH HcnpaBaax)T ero  
HJIH 3aMeHHK)T ÄpyrHM.

ripHHHHOH neperopaHHa npeaoxpaHHTejia 
MOJKeT ÖblTb HeHCnpaBHOCTb ÄHOÄOB 771—  
U z  h jih  KOHaeHcaTopa C\. Z lpyro ft npH3nan 
nenpHroÄHocTH ä h oä ob  h xouneH caTopa —  
neperpeB TpaHcijiopM aTopa —  MO>xeT npn- 
necTH k e ro  3aropaHHio. CooTBeTCTByionieii 
npoBepxoft ycTaHaBjiiiBaiOT aeficTBHTeab- 
nyio npHHHHy H, 3aMeHHB ÄHOa HJIH KOII- 
aeHcaTop, ycTpaHaiOT HencnpaBHocTb.

n PH OTcyTCTBHH 3e jien oro  CBeaeHHa hh- 
anKaiiHOHHyio aaM ny JI1 ca ea yeT  3aMe- 
HHTb. E can  3aBeaoMO ncnpaBHaa aaM na He 
paöoTaeT, npHHHHOft aßaaeTca  oßpbiB b 
cxeMe.

lOCTHpOBKa H peMOHT H3MepHTeabHbIX 
npH6opoB, Ha k o t o p h x  ycTaHaBaHBaiOTca 
npncTaBKH, paccMOTpeHHbie Bbiuie, n oa p oö - 
ho onncaHbi b pa6oTe [3 ] .

B o  BpeMa 3KcnayaTaiiHH npn HencnpaB- 
HOCTH 3aeKTp0K0HT3KTH0H aaCTH H3MepH- 
TeabHoö roaoBKH (pn c. 5) bo3hhk3iot cae- 
ayrom He ae^ieKTbi.

3aMbiKaHHe KOHTaKTOB npenaTCTByeT ne- 
peMemeHHio cxpeaxH  to jiob k h  Ha noaHbiii 
np eaea  H3Mepeima. npnaHHoft aBaaeTca 
n a oxa a  cßopna h peryjrapoBKa pbiaaroB I  
h naocKHx npy>KHH 2  c KOHTaaTaMH 3. K a - 
aecTBeHHOH hx cßopKOfl h peryanpoBKOH 
HencnpaBHocTb oöbiaHO ycTpaHaeTca. Z lpy- 
ro ii npnaHHoft s t o t o  ae^ieKTa aßaaeTca  iie- 
yaaaHbifl Bbi6op n cxoaH oro  n o a o *eH H a  pe- 
ryanpyeM bix KOHTaKTOB 4  h 5.

norp e iU H O C T b  HaCTpOÖXH X0HT3XT0B 6 o - 
a e e  a o n y c r a M o r o  B03H H xaeT n p n  H e H a a e * -  
hoh 4>HxcanHH p e ry a n p o B o a H b ix  bh h tob  5 
h 4  ra ö xa M H  6, n p n  H exaaecTB eH H oft cßop- 
x e  n a o c x H x  npyjX H H  2  c xoH TaxTaM H  3, 
h to  MO>xeT npHBecTH x  n o a o M x e  npy>XHH 
n pn  s x c n a y a T a iiH H , n pn  xop p o3 H H  h o 6 ro -  
paHHH p a 6 o a e fl  noßepxHOCTH x o h t3 x to b  3 
H 7.

M to ö h  ycTpaHHTb HencnpaBHocTb, npe>K- 
a e  Bcero HaaeJXHO 3axpenaaK>T p e rya n p o - 
BoaHue b h h th  raftxaMH 6, h ecan  ae<})exT 
He ö y a eT  ycTpaHeH, t o  nocaeaoßaTeabHO 
3aaHinax)T xoHTaxTHbie noßepxHOCTH o t  
xoppo3HH h oöropaHHH, npoMUBaxiT cnnp- 
tom  h npoTHpax)T ancToii noaoTHaHoft caa- 
tjieTxoft. E can  s th x  onepann fl HeaocTaToa- 
ho, t o  BbinoaHHioT 6 oaee  ra a 'rea b H y io  
c ö o p x y  h p e rya n p oß xy  n p y »H H  c xoHTax- 
TaMH 3  h pu aaroB  1.

npnaHHaMH HecTa6nabH0CTH 3aMbixaHHa 
xoHTaxTOB, npeBbiinax)ineH HopMHpoßaH- 
Hyx) BeaHaHHy, aBaaxjTca b ochobhom  3a- 
rpa3HeHHe, xoppo3H a Han oöropaH H e xo ii-  
TaxTOB 3  h 7, 3arpa3HeHHe H3MepHTeab- 
h o to  CTep>KHH 8 h BTyaxH 9, H3-3a aero  
3aeaaeT  CTepjxeHb 8. C a e a y e T  npoMbiTb 
xoHTaxTbi, cTep jxeiib , B Tyaxy  h npoTepeTb 
hx ca a ^ eT x o ö . CTepjxeHb aoa>xeH  on y- 
cxaTbCH bo B Tyaxy  n oa  aeftcTBHeM co6- 
CTBeHHOTO Beca B CBOÖOaHOM COCTOHHHH. 
np H  Heo6xoaHMOCTH 3aaHmaiOT H npOMbl- 
BaKJT XOHT aXTHble nOBepXHOCTH.

CMemeHne HacTpoöxH b Teaeiine 3aaaH- 
iioro nepnoaa paßoTbi 6oaee aonycraM oro 
BbI3bIBaeTCH 3arpH3HeHHeM XOHTaXTOB 3  II 
7, hx  h3hocom (o6pa30BaHHe ayHXH Ha 
xoHTaxTe 3  noa aeftcTBHeM x o h t3 x th o to  
ycHana), oßropaHiieM, xoppo3Heft Ha xo ii-  
T3XTH0H nOBepXHOCTH, 3p03Heft, npOHCXO- 
aameH noa aeftcTBHeM saexTpnaecxoro to -  
xa. 06pa30BaHHe ToxoHenpoBoaamHX nae- 
hox pe3xo noBumaeT xoHTaxraoe conpo- 
THBaeHHe. üpH HaanaHH ayHXH oco6eiiHO 
cxa3biBaeTca öoxoBoe cMemeHHe aio6oro 
saeMeiiTa napu, nepeaaToaHoro MexaiiH3Ma

PHC. 5. C x e M a  H 3M epH Te^bH O Ö  3JieKTp0K 0H Tfl KT- 
HOft rOJIOBKH

(H a n p n M ep , p a a H a ab iib ift  H an  x p y r o ß o f t  3a- 
30p H 3M epH TeabH oro  cT e p jxn H  npn H3iioce 
CTepHCHH, B T ya xH  h m n o H o a H o ro  m ra ip T a ),  
n p H B o a n m ee  x  a on o aH H T ea b H o ft n o rp eu in o - 
c t h  noxa3aH H ft.

n p n  peMOHTe cH aaaaa npoH3BoaaT ancT- 
xy  xoHTaxTOB 3 h 7 h, ecan  HyacHO, 3aan- 
UiaX)T HX. ripHTHpXOft yCTpaHHKJT HepOBHO- 
c th ,  o6pa30BaBiHHec5i Ha naocxH x xoh- 
T a x ra u x  noßepXHOCTHX. BbinoaHeHHeM sth .x 
onepanHÜ oöbiaHO ycTpaiiHKjTcsi aeijiexTbi, 
Bbi3biBax)mHe HencnpaBHocTb saexTpoxon- 
TaxTHOft cHCTeMbi roaoBXH.

K p oM e Toro , aacTO Ha6aioaaeTCH HeHC- 
npaBHOCTb nepeaaToaH oro  pbiaaÄHO-3y6aa- 
t o t o  MexaHH3Ma roaoBXH. Ecan norpeuiHO- 
c t h  noxa3aHHft roaoBXH npeßbim axjT 3a- 
aaHHbie HOpMbl TOaHOCTH, TO npnaHHOH 
HBaaeTCH HapymeHHe npaBHabHOcra nepe- 
aaToaH oro  OTHOineHHSi MexaHH3Ma Bcaea- 
CTBHe e ro  pa3peryaHpoBXH, H3Hoca pa6o- 
aeft noßepxHOCTH n a o cx o ro  xoHTaxTa 10 h 
Ha H acaaxe ’l l  crepJXHH 8. I lp n  oaHOCTO- 
pOHHeft norpeuiHOCTH, HanpaBaeHHoft Toab- 
x o  b na ioc n a «  T oab xo  b MHHyc, aocTaToa- 
h o  He3HaaHTeabHoro noßopoTa  sxcneHTpH- 
xoßoft nuTKH 12, cHÄumeft Ha n aeae 13 3y6- 
a aT oro  cexTopa  14. I lo B o p o T  naTXH 12 ocy- 
mecTBaaeTCH to h x h m  naocxHM xa ioaoM  3a 
xßaapaTHbift x b o c t o b h x  15. M3MeHeHHe 
aaHHbi naeaa  R  Ha 0,5 mm H3MeHneT nepe- 
aaToaH oe OTHOineHHe Ha BeaHaHHy o x o a o  
10%- l lTo6bi noayaHTb a o e ry n  x  MexaHH3- 
My, OTBepTblBaiOT TpH BHHT3 H CHHM310T 
xpbiu ixy. f lo c T y n  x  MexaHH3My co  cTopo- 
h h  rnxaabi B03M0JxeH n ocae  cbeM a a ß yx  
yxa3aTeaeft rpaim ubi noasi a o n ycx a , CTex 
aa CTpeaxH 16 c (fiyTepoM, npoM eJxyToano- 
ro  xoabn a  rnxaabi 17, n p y*H H H oro  xoabn a 
h  o6 oaa .

n PH HaanaHH H3HOca noßepxHOCTH xoh- 
TaxTa 10 HyjKHO ee npnTepeTb npn noMO- 
mn npHcnocoöaeHHH, BunoaHeHHoro Ha 6a- 
3e noBepoaHoft npn3Mbi rana I, pa3MepoM 
35X35X30 mm, xaacca TOaHOCTH 0 nan 1 
(rO CT 5641— 59).

Ecan norpeiUHOCTb noxa3aHHft HMeeT 
pa3HOCTOpOHHHÖ 3H8X (b  naK)C H B MH­
H yc ), TO lOCTHpOBXy npOH3BOÄHT Heöoab- 
ihhm  nepeMeineHneM 3 y6 aaToro  cexTopa  18 
BnpaBO Han BaeBO OTHOCHTeabHO Tpnda 19.

n PH BapnanuH noxa3aHHft, npeBbiuiaio- 
m eft aonycTHM yro, o c h o b h h m h  npnaHiiaMH 
ÄeiJiexTa HBaax)TC5i:

a) H3H0C paßoaeft nOBepXHOCTH xoHTax- 
Ta 10, ycTpaiiaeM bift xax yxa3aHO Bbiuie;
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^ T ^ H eS Ö C T a T O T H ö S ^ 3 a 5 eM eH H ^ 3 yo H ?  
f roro M e x 3 HH3 M a BCJieÄCTBH e H e H o p iiia jib H O - 

ro Ä e flcTB H H  B o a o c x a  20 (c x p y q H B a H H e  bo- 
xocxa, H eO TC TaTO H H b ift e r o  n a m r ) . Caeay-
eT CHHTb BO.TOCOK, y a O lX H T b  H a  HHCTOe pO B - 

Hoe c T e x a o ,  n o M e m e H H o e  H a  B e p c T a K , h 

npaBKTb n H H ireTO M  h  3 a o c ip e H H o f t  3 a n o a n -  

poBaHHoft a e p e B H H H o ä  n a a o q x o f i .  E u r n  b o -  

j io c o x  n o B p e J K a e H  h  H e M ow ceT  6 b iT b  h c -  

npaBJieH , e r o  3 a M eH H K )T ;

b) H e n a a B H b ifi xoa H3 M e p n T e j ib H o r o  

CTepjKHa 8, B b i3 b iB a e M b iu  3 a r p a 3 H eH H eM  H 3 - 

M e p H T e a b H o ro  e r e p jK H H  h  B T y a x n  9. E r o  

yCTpaHHIOT npO M blB K O H  6 eH 3 HHOM h  n p o -  

THpXOft HHCTOH nOJIOTHHHOß c a a i j i e T x o f t .  

C re p jK e H b  a o a i x e H  n a a B H o  o n y c x a T b c a  b o  

BTyjiKe noa a e ft c T B H e M  c o ö c T B e H H o r o  ß e c a ;

r) h 3 h o c  o c e f t  3 y Ö q a T o r o  c e x T o p a ,  a a a  

y c rp a H eH H H  K O T o p o r o  T o p u b i  o c e f t  n o a n p y -  

iot n a o c x o f t  a ep eB H H H O H  n a a o q x o f t  c H a H e - 

ceHHoft H a H e ft n a c r o f i  T O H .  O c b  c e x T o p a  

3a>KHMaioT b n a H r e  HacTOJibHoro q a c o B o r o  

TonapHoro c T a H K a ;

a ) HeKanecTBeHHaH cöopxa c xopnycoM 
rojioBKH naaraxa c MexaHH3MOM. B stom  
cayqae p e r y j i n p y i o T  BHHTaMH, xo to ph m ii 
3a*HMaiOT HHKHHft naarax  k xopnycy c 
pa3HbIM yCHJlHeM, HO ÄOCTaTOHHO HaaejKHO.

E c j ih  H3 M e p H T e jib H 0 e  y c n a n e  He c o o T B e r -  

C TB yeT  3 a a a H H 0 M y , t o  n o a r H Ö a io T  y c n x  

n p y )K H H u  B B e p x  aaa  y M eH b u ieH H H  ycHana 
h jih  BHH3  —  aaa e r o  y B e jlH H eH H H . PaaH- 
a jibH b ifi a io ( j )T  H 3 M e p H T e a b H o r o  C T e p * H a  8 ,  

B03HHKarouiHft n p n  H3 H 0 c e  c T e p s x H a  h B T y a -  

k h  9 ,  y c T p a H s n o T  3 a M e H o ft  B T y a K H  H a n  

CTepJKHH.

KpyroBofi aio4>T H3MepHTeabnoro crepix- 
HH B03HHK3eT npH H3HOCe IHiraabKH 21 H 
deHOK npope3H HacaaKH 11. MtoÖm ycrpa-
HHTb aiOC^T, OCTOpOHCHO C5KHM3IOT B p y H -

h u x  T H C K a x  cT eH K H  n p o p e 3 H n a c a a K H .  F I pH  

3t o m  a e a e c o o ö p a 3 H o  n o M e c T H T b  M e a c a y  

C TeH xaM H  n p o p e 3 H 3 a K a a e H H y io  in n H a b x y ,  

a n a M e T p  K O T o p o ft  H a  0,1 mm  M eH b rn e  a n a -  

M eT p a  3 a n p e c c o B a H H o ft  b  x o p n y c  in n H a b -  

kh . E l o c a e  n p a B K H  H 3 M e p H T e a b H b ift  C T ep - 

>xeHb a o a > K e H  o n y c x a z b c a  b  C B oÖ oaH O M  c o -  

c t o h h h h  b o  B T y a x e  noa a e ftc T B H e M  c o ö -  

C T B eH H oro  B e c a  6 e 3 3 a e a a H H ft .

C M a 3 K e  H a co B b iM  M a c a o M  b  M e x a H H 3 M e 

n o a a e a c a T  T o a b x o  T p y m i i e c a  n oB ep xH O C T H  

o c e ft  h  K a M e H H H x  o n o p .

^ ^ e M Ö H ^ B a e K T p o K O H T a K T H H ^ n p e o o p a S ö ^  
BaTeaeft, BbinycKaeMbix no T O C T  3898— 68 
h ocHamaeMux cTaHaapTHUMH H3MepnTeab- 
humh roaoBKaMH, coaep*H T  aHaaorHHHbie 
onepaaHH.

HHayKTHBHue npeoöpa30BaTean BHxoaaT 
H3 erpoa raaBHbiM o 6p a30M npn n on aaa- 
HHH Baara BHyTpb H3-3a HeaOCTaTOHHOft HX
repMeTHHHoeTH nan HeHopMaabHbix ycao- 
bhü SKCnayaTauHH. 3 to  npHBoaHT k n opqe 
KaTym eK, 3aX0paqHBaHHK) KOHTaKTOB B 
xaeM M ax, k yxyau ieH H io H3oaaim oHHbix xa - 
necTB npoßoaoB . H cn paB aax)T  n p eoöp a 30- 
BaTeab npocyniHBaHneM e ro  npn HopMaab- 
HOft TeM nepaType b TeneHne cyTOX, hhct- 
xoft xaeMM h p a3ieM OB. E c a a  s to to  Heao- 
CTaToano, t o  aaT an x  p a3SH paiot h H axoaaT 
MecTO noBpeJxaeHHa.

npeo6pa30BaTeaH BbixoaaT H3 crpoa H3- 
3a noBpeataeHHa xaöeaa Han HapymeHHa 
H3oaaiiHH b MecTax coeaHHeHHft npoBOaoB 
c xaeMMaMH pa3T>eMOB h MOHTaacHbix naaT. 
ripn 3tom MoryT 3aMeTHO H3MeHaTbca 
BxoaHbie conpoTHBaeHHa aaTHHKOB, h to  bu- 
3biBaeT HapyuieHHe aHHeftHOCTH xapaxTe- 
pHCTHXH nan aaxce H3MeHeHHe BeanaHHbi 
ero nepeaaToaHoro OTHomeHHa. r ip e x a e  
Bcero caeayeT npocyuiHTb xa6eab h, yera- 
hobhb MecTO noBpeixaeHHa, ycTpaHHTb ero. 
Ecan SToro HeaocxaTOMHo aaa  BOccraHOB- 
aeHHa npeo6pa30BaTeaa, t o  xaßeab 3aMe- 
hhk)t apyrHM. f la a  HHayxTHBHbix npeoöpa- 
30BaTeaeft pexoMeHayeTca cneunaabHbift 
xaöeab.

y  HHayxTHBHbix n p eo6 pa30BaTeaeft oce- 
Boro aeftcTBHa TaHreHUHaabHbie ycnana  
M oryT  Bbi3B3Tb aonoaHHTeabHyx) horpem - 
HOCTb n epeaaToaH oro  OTHomeHHa. npnaH - 
h3mh 3T o ro  HBaaxjTca: ßoabuioft H3HOC Ha- 
npaBaax)uiHX (cxoabaceHHa Han xaaeH H a); , 
ocaaöaeH ne xpenaeHHa npyjKHHHoft noaBec- 
kh nan noaoM xa  npyjKHH; HexoHueHTpHa- 
HocTb npyjKHH noaBecxH , BBHay a e ro  ocb 
H3MepHTeabHoro C T ep *H a  (u iT o x a ) Hena* 
paaaeabH a och x op n yca  (u itox  ycTaHOBaeH 
c  n ep exocoM ). T a x jx e  He>xeaaTeabHo nepe- 
MemeHHe H iToxa HenapaaaeabHO och Mar- 
HHTonpoBoaa n p eo6p a30BaTeaa h a a x e  ero 
n apaaaeabH oe 3HaiHTeabHoe 6oxoBOe cMe- 
m eH H e.

H3hoc paßoTHx noBepxHocreft ycrpaHa- 
k)t npHTHpxoft HanpaBaHK)in,HX, 3aMeHoft

I llÄ tö K it  U M L k U  (UJJIUUUN1
awaMeTpa, on p ea ea aeM oro  no MecTy. B He- 
x o T o p u x  xoHcTpyxuHHx npeo6pa30BaTeaefl 
Tp eöyeTca  HeÖoabmoft HaTar. OcTaabHbie 
aec[)exTbi ycTpaHaroTca xaaecTBeHHofl 
cö op xo ft  h peryaapoB X oft MexaHH3Ma. He- 
xoHueHTpiiHHocTb npyjxHH Tpe6yeT  ycTa- 
hobxh hx  b  HopMaabHoe noaoaceHHe napaa- 
aeabHO a p y r  a p y r y  Han 3aMeHu npyjxHH, y  
x o T o p n x  oßecneaeHa 6 oaee  naoTHaa no- 
caaKa. HenpaBHabHoe noaoaceHHe npyjxHH 
CHHJxaeT cp o x  h x  c a y * 6 H .  ripn cd op xe  
MeMöpaH nan n a ocxn x  npyacHH pexoMeH- 
a yeT ca  oÖecneaHTb HaTar npy>xHH (MeM- 
6paH ) b  oaH y  c rop oH y  Ha BceM  npeaeae  
nepeMemeHHH H3MepHTeabHoro cTepjKHH, 
npn 3tom  HaTar o6eHX n p yxH H  aoaaceH 
ÖblTb OaHHaXOBbIM.

PaccMOTpeHHbie neucnpaBHOCTH M oryT 
npHBecTH x HepaBHOMepHocTH x o a a  uiToxa, 
ycTpaH aeM oä TaxHM »:e  nyTeM.

H enocToaH H oe H3MepHTeabHoe ycn an e 
npeo6pa30BaTeaa Ha6ax>aaeTca npn Henpa- 
BHabHOM noaojxeHHH npyjxHH n oa secxn  b  

npeo6pa30BaTeae. Tm aTeabH oft e ro  c6op- 
xoft, ycTaHOBXoft npy)KHH b npaßnabHoe no- 
aoaceHHe ae(J>eKT yerpaH aeTca .
y npeoöpa30BaTeaeft ö o x o ß o ro  aeftcTBHa 

(pn c. 3, a )  xpenaeHHe H3MepHTeabHoro pu- 
qara MOJxeT 6uTb ocaaßaeH o, h t o  Bbi30BeT 
norpeuiHocTb oÖpaTHoro x o a a  h aonoaHH- 
TeabHyx) norpeuiHocTb noxa3aHHft npn 
TaHrenunaabHbix y cn a n a x  Ha pbinar. 3 t o t  
ae(J>exT ycTpaH aeTca  hmcxsiuhmhch y  Hexo- 
T o p u x  npeo6pa30BaTeaeft peryanpoBOTHbi- 
mh BHHTaMH, a y  a p y rn x  —  3aMeHoft Ha- 
x a a a o x  apyrHMH, ToauiHHa x o T o p u x  on p e- t
a ea a eT ca  no MecTy.

Bo Bcex ca yn a a x  peMOHTa, ocoöeHHo 
nocae  cöopon H u x onepaunft, npeo6pa30Ba- 
Tean HeoÖxoaHMo oöxaTaTb  Ha CTeHae c 
xyaanxoBbiM MexaHH3MOM h npoBepHTb.
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nPMBOP flJlfl ABTOMATHHECKOrO M3MEPEHMSI PA C X O flA  TOnJIMBA

KAO E Z1PO H  «ÜBHraTeaH BHyTpeHHero 
cropaHHa» XapbxoBcxoro aBTOMOönab- 

HO-aopoacHoro HHCTHTyTa pa3pa6oTaH 
npnöop, KOTopbift n03BoaaeT 3HanHTeabHO 
nOBHCHTb TOHHOCTb H3MepeHHH HaCOBOTO 
pacxoaa TonaHBa npa cTeHaoßbix HcnuTa- 
HHax xax xap6x>paTopHbix aßHraTeaeft, Tax 
h aH3eaefi. C  noMouibH) npnöopa, HMeioinle- 
ro aßa peacHMa paÖOTH, H3MepaeTca Bpe- 
Ma, b TeneHHe xoToporo pacxoayeTca ao- 
3a TonaHBa, h cyMMapHoe qncao oßopoTOB 
xoaeHnaxoro Baaa aßHraTeaa 3a 3 to  Bpe- 
Ma, a Tax5xe cyMMapHoe nncao o6opotob 
xoaem aToro Baaa aßHraTeaa 3a xaxoft-an- 
6o npoM e*yTOx BpeMeHH.

FIpHÖOp (pnc. 1) COCTOHT H3 BeCOBOTO 
ycTpopcTBa, perHCTpnpyromHx öaoxoB h 
Öaoxa ynpaßaeHHa. B xanecTBe BecoBoro 
ycTpoftcTBa Hcnoab30BaHH CTpeaoniibie Be- 
cbi PH -10U 13M  c npeaeabHOft Harpy3xofl 
10 xrc. norpeuiHocTb noxa3äHHft Becoß 
±0 ,1 %  npa noaHOft Harpy3xe.

H a rpy30B0fl naouiaaxe BecoB ycTaHOB- 
aeH cTaxaH 1 aaa TonaHBa. ÜHTaHHe aßH- 
raTeaa Me TonaHBOM ocymeciBaaeTca 
Toabxo H3 3Toro craxaHa nepe3 TpyÖxy 2. 
TonaHBO b CTaxaH aoaHBaeTCa aepe3 Tpyß- 
xy  3 c saexTpoMarHHTHHM xaanaHOM 4. 
ynpaßaeHHe sthm xaanaHOM ocymecT- 
BaaeTca c noMombio anyx xoHHeBbix mhx- 
poBUxaxjaaTeaeft 5 h 6, ycraHOBaeHHbix Ha 
orpaHHHHTeaax xoaa npoTHBOBeca 7 h pe- 
ae, CaoxHpyKinero MHxpoBbiKaioqaTeab 6.

H 3MepaeM aa nopuna TonaHBa a o 3HpyeT- 
ca  c noM onibx) a ß yx  ^O ToanoaoB  8  h 9 
THna h ocßeTHTeaa 10, ycTaHOBaeH-
Horo Ha npH3Me CTpeaxn BecOB. O otobh- 
oa 8 cMOHTHpoßaH HenoaBHÄHO h HBaaeT- 
ca  xaionoM  aaa nycxa  perHCTpHpyrouiero 
öa oxa . OoToanoa 9 yeraHOBaeH Ha no- 
aBH *H oft x a p exxe  11, xoT opaa  nepeM em a- 
eTca nocpeacTBOM 3y 6naToft peftxn h 3y6- 
qaT oro  xoa eca . Ocb x oa eca  CBa3aHa c 6a- 
p a 6 aH0M 12, H M eK )in »v hhi*k c o  m xaaoft,

TapupoBaHHoft b rpaMMax. TaxHM oßpa- 
3om, MepHaa ao3a TonaHBa ycTaHaBan- 
BaeTca no rnxaae noßopoTOM 6apa6aHa 12. 
ripn 3tom <|>OToaHoa 9 nepeMemaeTca b no- 
ao*eHHe, cooTBeTCTByiomee xoHiiy pacxo­
aa 3toh ao3bi, h OTxaK>qaeT perHCTpnpyio- 
mne npHÖopu npn nonaaaHHH Ha Hero 
nyqxa cßeTa o t  ocßeTHTeaa 10.

n PH paöoTe npnöopa b peiKHMe aBTOMa- 
THaecxoro H3MepeHna pacxoaa TonaHBa 
CTaxaH 3anoaHaeTca TonaHBOM a o  Tex nop, 
noxa npoTHBOBec 7 He aocrarHeT ynopa. 
nocxoabxy ynopoM HBaaeTca MHxpoBbi- 
xam aTeab  6, oh BbixaronnT saexTpoMar- 
hhthhh xaanaH aoaHBa TonaHBa. ü ocae  
OTÖopa H3 cTaxaHa HexoToporo xoaHqecT- 
Ba TonaHBa HacTynHT momcht, xoraa  ayq 
CßeTa o t  ocßeTHTeaa 10 nonaaeT Ha tpo- 
Toanoa 8. B HeM bo3hhxhct saexTpnqecKHfl 
CHTHaa, no xoTopoMy BXjnonaicH perHCT- 
pnpyiouiHe npnöopbi (cexyHaoMep h cneT- 
qnx cyMMapHoro qncaa oöop o tob ).

1
0

7
1

?
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13 »  15
PHC. 1. K O H C T p yK T H *H a> ! CXCMa npwßop

nocae Toro ksk «3 cTaKaHa 6 y .n e T  oto- 
ÖpaHa MepHan A03a TonjiHBa, ayn cßeTa 
nonaaeT Ha iJiotoähoa 9, kotophh nonaci 
ajieKTpHHecKHH cHrHaji Ha ocTaHOBKy pe- 
rHCTpHpyromHx npHÖopoß. OflHaKO OTÖop 
ronnHBa H3 cTaxaHa nponojiJKaeTCH h Ha- 
cTynHT MOMeHT, Korna npoTHBOBec 7 cra- 
HeT na ynop —  MHKpoBHKAKmaTeAb 5 h 
bkaiohht 3JieKTpoMarHHTHbiH KaanaH AOAH- 
Ba TonjiHBa.

ITpa pa6oTe npn6opa b peacHMe H3Me- 
peHHH cyMMapHoro racaa o6opotob KoaeH- 
HaToro Bajia ABHraTean ocBetHTeab ot- 
KaionaeTCH, a TonjiHBo aoaHBaeTCH Tan * e ,  
KaK h b pescHMe H3MepeHH« ero pacxoaa. 
PerHCTpnpyiomHe npHÖopbi npn stom pa- 
60Tai0T He33BHCHMO o t  BecoBoro yCTpoft- 
CTB3.

PerHCTpHpyromHH 6jiok npn6opa cocto- 
HT H3 flßyx nOJiynpOBOAHHKOBblX CieTHH- 
KOB ECA-3 C UH ĵpOBOfl HHAHKaUHefl, HMe- 
kjiuhx CKOpocTb cieTa 10 000 HMnynbcoB b 
cexyHAy. IlorpemHOCTb cieTa oTcyTCTByeT. 
ÜHTaHHe ocymecTBJiaeTCH ot ceTH nepe- 
MeHHoro TOKa HanpnareHHeM 220 B. Oähh 
chgthhk cJiyjKHT hjih cneTa cyMMapHoro 
HHCJia oöopoTOB KOJieHaaToro Bajia. Oh 
CHHTaeT SJIGKTpHHeCKHe HMnyjIbCbl, B03HH-
Kaiom He b (jiOTOAHOAe 0/1-2 b momcht oc- 
BemeHHH ero aepe3 mejin b sxpaHe, ycra- 
HOBJieHHOM Ha uiKHBe KOJieHHaToro Bajia 
HBHraTejiH. /Ipyroß cneTHHK paßoTaeT b 
KaiecTBe ceKyHAOMepa. O h cm Taer hm- 
nyAbCH c aacTOTOH 100 Tu, BbipaßaTHBae- 
Mbie MyAbTHBHÖpaTOpOM. HcHOAb30BaHHe B 
KaaecTBe uiKajibi BpeMeHH HMnyabcoß c 
qacTOToft 100 Tu no3BOJiaeT BecTH o T c ie r  
BpeMeHH c norpeuiHOCTbio ao 0.01 c.

PerHCTpnpyiomHe npHÖopw ycTaHOBjie- 
Hbl Ha OTAeJIbHOH CTOHKe, B CTOpOHe OT 
ocHOBHoro nyjibTa ynpaBJieHHH ctchaom, h 
COeAHHeHbl C SAeKTpHHeCKHMH CXeM3MH Be- 
coBoro ycTpoficTBa h 6aoxa ynpaBAeHHH 
IIITbipeBblMH pa3T>eMaMH. YnpaBAHIOTCH 
ohh SAeKTpHaecKHMH HMnyAbcaMH, nocry- 
naiomHMH c 6AOKa ynpaBAeHHH, bmohthpo- 
BaHHoro b o6myio naHeAb ynpaBAeHHH 
CTeHAOM. Baok HMeeT nerape KHonxHi 
«C eTb » 13, « t »  14 (peKHM aBTOMaTmecKO- 
ro H3MepeHHH TonAHBa), «rc» 15 (peacHM 
H3MepeHHH cyMMapHoro HHCAa OÖOpOTOB 
KOAeHHaToro Baaa) h «C6poc» 16, a Taxace

Cöpoc

Pnc. 2. FIpuHunnHajiLHaji ajicKTpimecKan cxeMa npnöopa

AaMnoHKy 17 CHrHaAH3aiiHH BKAioneHna c e ­
TH h Aße UBeTHbie AaMnoHKH. KpacHaa aaM- 
nOHKa 18 CHrH3AH3HpyeT O BKAIOBeHHOM 
cneTHHKe oÖopoTOB, a 3eAeHan 19 —  o ro- 
tobhocth npnßopa k H3MepeHHio pacxoAa  
TonAHBa.

Bce SAeMeHTU npnöopa, 3a HCKmoneHH- 
eM cneTHHKOB ECA-3, pa6oTaiOT ot nocTO- 
HHHoro Toxa HanpnaceHHeM 12 B.

npH BKAHDHeHHH KHOnKH «CeTb» (pHC. 2) 
tok HanpnaceHHeM 12 B nonaeTCH b saeKT- 
pHnecKyio nenb npnöopa. Ecah TonAHBa b 
MepHOM cTaxaHe HeT, HopMaAbHO pa30MK- 
HyTUH KOHTaKT KOHIieBOrO MHKpOBblKAKWa- 
TeAH KMB1  3aMKHyT. CAeAOBaTeAbHo, Ka- 
TyuiKa SAeKTpoMarHHTa peae OKaareTCH 
non tokom, peae cpaöoTaeT h 33MKHeT Hop- 
MaabHO pa30MKHyTbie kohtskth 1P3, 2P3 
H p330MKHeT HOpMaabHO 3aMKHyTHe KOH­
TaKTbi 3Ps h 4 P3. üepBaH napa KOHTaK­
TOB I P 3 BKAHDHHT 3AeKTpOM3rHHTHbIH KAa- 
naH 3 M K  aoahbh TonAHBa, a BTopaa na­
pa KOHTaKTOB 2P3 3a6aOKHpyeT KOHTaKTbi 
KMB1, h peae P 3 ocTaeTCH BKnioqeHHbiM 
Ao 3anoAHeHHH CTaKaHa. HopMaabHO 33mk- 
HyTHH KOHTaKT 3P3 p330MKHeT Ueüb CHT- 
HaabHOH 3eaeHOH aaMnoiKH, a KOHTaKT 
4P3 —  nenb ocßeTHTean (Jiotoahoaob ce- 
KyHAOMepa.

riocae 3anoaHeHHH CTaKaHa TonaHBOM 
KOHTaKT KOHneBOrO MHKpOBblKAKWaTeAH
KM B2  pa30MKHeTCH h otkaiohht peae P 3,
KOTOpOe BblKAIOHHT SAeKTpOMarHHTHblft 
KaanaH AOAHBa TonAHBa h bkaioaht 3eae- 
Hyio aaMnoiKy, CHrHaaH3Hpyioniyio 0 tom, 
HTO npnöop rOTOB K H3MepeHHK>, H AaMnOM- 
Ky OCBeTHTeAH Cf)OTOÄHOAOB I  VI I I  THna 
0/1-2 ceKyHAOMepa.

f la a  aBTOMaTHaecKoro H3MepeHHH pac- 
xoAa TonAHBa HasraTHeM KHonKH « t »

BKAIOHaeTCH TOK Ha MyAbTHBHÖpaTOp H
4)OToycHAHTeAH. FIo uiKaae 6apa6aHa Ha 
BecoBOM ycTpoftcTBe ycTaHaBAHBaiOT Mep- 
Hyio A03y. n o  Mepe pacxona TonAHBa hs 
CTaKaHa HacrynHT MOMeHT, KorAa nynoK 
CBeTa ocBeTHTean nonaaeT Ha (Jiotoahoa I. 
Oh OTKpoeTCH, h nepe3 Hero noftaeT tok. 
npoüAH nepe3 AByxKacKaAHbift (jiOToycHAH- 
TeAb, TOK BKAIOHHT peae P\. npH 3TOM KOH­
TaKTbi 1P 1 BKAionaT noaaqy HMnyabcoB 
c (jiopMHpoBaTeaH CHrHaaoB MyabTHBn6pa- 
Topa k cneTHHKy-ceKyHAOMepy, a KOHTaK­
Tbi 2 P X —  (Jiotoahoa I I I  THna 0/1-2 cieT- 
HHK3 OÖOpOTOB. HopMaAbHO pa30MKHyTHfl 
KOHTaKT 3 P X 3aMKHeTCH, h peae P\ ocTaeT-
CH BKAIOHeHHbIM AO OTÖOpa MepHOH Ä03bl 
H3 CTaKaHa.

üocae OTÖopa A03bi nyqoK CBeTa o t  oc- 
BeTHTeaH nonaaeT Ha «jioTOAHOÄ I I .  Oh 
OTKpoeTCH, h nepe3 Hero noftaeT tok, ko­
tophh, npoüAH iepe3 «JiOToycHAHTejib, 
bkaiohht peae P 3. iipn stom kohtskth 
I P 2 pa30MKHyTCH h BbiKaionaT peae P\, a 
OHO B CBOIO onepeab OTKAIOHHT (jlOTOAHOa 
I I I  cneTHHKa cyMMapHoro nncaa oöopoTOB 
h ceKyHAOMep.

nocae Toro KaK noK33aHHH ceKyHAOMepa 
h cneTHHKa oöopoTOB ÖyayT 3anncaHH, Ha- 
JKaraeM KHonKH «C 6poc» noKa33HHH npn- 
öopoB ycTaHaBAHBaiOTCH Ha 0. npn stom 
IHyHTHpyiOTCH p330MKHyTHe KOHTaKTbi 
KMB1, BKAioqan peae P 3, a caeaoBaTeab- 
HO, H 3AeKTpOMarHHTHHÄ KAanaH AOAHBa 
TonaHBa. nocae 3anoaHeHHH CTanaHa toh- 
ahbom 3aeKTpoMarHHTHHH KaanaH OTKAIO- 
hhtch h npn60p 6yaeT totob k H3MepeHHio 
pacxoaa TonaHBa. npnöop BKAionaeTCH 
aBTOMaTHHecKH nocae OT6opa HeKOToporo 
KoanqecTBa TonaHBa H3 CTaKaHa, tbk  KaK 
KHonKa « t »  ocTaaacb BKaroneHHOH. Mto6h
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peHHH p a cx o a a  TonaHßa, neoßxoaHMO 
KHonKy « t »  HaacaTb a o  yn op a  h o-rnycTHTb. 
OHa BepHeTCH b H cxoaH oe noaoiKeHHe h 
OTKjnoqHT nHTaHHe M yab T H B n ß p aT op a  h 
$OToycHJiHTejieft.

n PH paßoTe npnßopa b peiKHMe H3Mepe- 
HHH CyMMapHOrO TO CJia OÖOpOTOB KOfleHBa- 
Toro Bajia aBHraTean BpeMH H3MepeHHH 
(o6hmho 1 mhh) 3aaaeTca  saeKTpoMexaHH- 
16CKHM CMeT^HKOM HMIiyjIbCOB, HMelOHlHM-
ca Ha cneTHHKe-ceKyHÄOMepe.

H ajK araeM  khoiikh  « n »  BKaioqaeTCH 
xpacHan aaM noqKa. cHrHajiH3Hpyromaa o 
BKJHoaeHHH pe>KHMa h p ea e  P a. H opM aab- 
HO pa30MKHyTbie K0HT3KTbI I P a BKJIIOaaT 
nHTaHHe «JioToaHoaa I I I ,  a HopMaabHO 
saMKHyTHe KOHTaKTbi 4 P f —  n o a a q y  hm- 
nyjibcoB Ha cexyH aoM ep. 

nocKOJibKy KaTyuiKa peae  Pa  BKaroneHa

IL p L U  U U p illU llU H U  J U 1I1U 1J 1U1L

KOHTaKTbi peae , ynpaBJiaiom ero ncnojiHH- 
TejibHbiM MexaHH3MOM (p e a e  b cxeM e npn- 
6opa  ECA-3), t o  npn aocTHJKeHHH 3aaaH- 
h o t o  BpeMeHH H3MepeHHH sjieKTpoMexaHH- 
necKHH caeTHHK ocTaHaBJiHBaeT cneT h bh- 
KJHonaeT pe jie  Pa, K o ra p o e  OTKAioqaeT nH­
TaHHe 4>oTOÄHoaa I I I  h 3annpaeT n oa a qy  
HMnyjibcoB Ha cexyHÄOMep.

HaacaTHeM k h o h k h  «C ß p o c »  nona3aHHH 
Ha uh4)pobom Taß ao  npn6opoB  ECA-3 
cßpacbmaiOTCa h  BKJiiOHaerca p eae  Pa. 
n PH6op cHOBa HaHHHaeT caeT cyM MapHoro 
HHCJia oöopoTOB KOJieHnaToro Baaa aBHra- 
Tejia . f l j iH  BbiKJiioaeHHH pexH M a  Heoßxo- 
ä h m o x KHonKy «ra »  HaacaraeM B03BpaTHTb 
b HcxoÄHoe nojioaceHHe.

r io  Mepe p a cx oa a  t o h j ih b o  b s to m  pe- 
atHMe aojiHBaeTCH b CTanaH aBTOMaTHie- 
ck h  saeKTpoMarHHTHbiM KaanaHOM, ynpaB-

J1CHHC KUlUpblM U L y m e L lB J lH e iC H  K U H U C B b l-

mh MHKpoBbiKaiO'iaTe.naMH K M B I  h 
KMB2.

B o  BpeMH CTeHHOBblX HCnblTaHHH flBHra- 
Teaa , He TpeßyrouiHx H3MepeHHft pa cxoaa  
TonjiHBa h cyM M apHoro qncaa  oßopoTOB 
K o a e m a T o ro  Baaa, nHTaHHe a en ra T ea a  
TonaHBOM oöecneHHBaeTca pa3paßoTaH- 
HbiM npnöopoM .

B stom  ca y q a e  aocTaToqH o BKaionnTb 
t o k  b  CHCTeMy ÄoaHBa TonaHBa HaacaTHeM 
KHonKH «C e T b ». TonaH Bo aoa iiB aeTca  aB- 
TOMaTHnecKH saeKTpoMarHHTHHM Kaana- 
hom, ynpaßaaeM biM  KOHneBHMH m hkpobh- 
KaiOHaTeaaMH K MB I ,  KMB2  h peae  P 3.

K aH fl. TexH . H ayn  A. H. MHLUEHKO
X a P b K O B C K H A  

a B T 0 M0 6 HJ1 b H 0 -A o p 0 >KHblft H H C TH TyT

y flK  629.113.013.23:656.13.08

P a 3 n M H H b i e  b m a i >i  6 a M n e p o B  a j i s j  r p y 3 0 B b i x  a B T O M O Ö m i e ü  

6 o n b i u o f t  r p y 3 o n o f l - b e / A H O C T M  m  Q B T O n o e s A O B

B CB5I3H c yBeanneHHeM ck op o cth
ÄBHaieHHH K aBTOMOÖHabHbIM TpaHC- 

nOpTHHM CpeÄCTBHM Bcex b h ä o b  npeai>HB- 
aniOTCH noBbimeHHue TpeßoBaHHH ße3- 
onacHOCTH. AHaaH3 aopoKHO-TpaHcnopT- 
Hbix npoHciuecTBHH noKa3UBaeT, hto  Han- 
ßoaee TuaceabiMH cayqanMH hbah iotch  
cppoHTaabHbie cToaKHOBeHHH h  Hae3aw C3a- 
äh  aerKOBbix, rpy30Bbix aBTOMoßnaeft 
ßoabinoft rpy3onon,beMHOCTH h aBTonoe3- 
ä o b .

ABTOMoOnaH-caMocBaabi h  aBTonoe3aa 
npH BbinoaHeHHH MaHeBpoB Ha norpy3oq- 
H0-pa3rpy30HHHx naomaaKax aoaacHbi 
cboöoäho  nepeÄBHraTbc«, He noaynasr no- 
BpeacaeHHH npH cayqaÜHbix coynapeHHHX c 
norpy30HHHMH MexaHH3MaMH h  paMnaMH.

3 t H TpeÖOBaHHH BblnOaHHIOTCH yCT3H0B- 
koö  Ha onpeaeaenHOM  ypoBHe C3aan Ha 
yKa3aHHUx Bbirne aBTOMoOnanx cn eim aab- 
h h x  npeaoxpaHHTeabHbix ÖpycbeB— 6aM- 
nepoB, cMarnaiouiHX y a a p  npn CToaKHOBe- 
HHH.

B nocaeaH ee BpeMH 3a pyöeacoM  OTMe- 
qaeTCH TeHÄemiHH k  ocHameHHio rpy30Bbix 
aBTOMoSnaeft Ö oabinoö rpy30n0ÄT>eMH0CTH 
6aMnepaMH, Ha3HaqeHHe KO Topax 3aKaio- 
qaeTCH b norauieHHH 3HaqHTeabHoft aoaH  
KHHeTHqecKOH SHeprHH y a a p a  npa CTOaK- 
H0B6HHH aBTOMOÖHaa C nOABHXHUMH HaH 
HenOÄBHHCHHMH OÖieKTaMH, a T3K5Ke B 
npeaoTBpameHHH Hae3aa Ha M aaoraöapH T- 
HMe TpaHcnopTHHe cpeacTBa npn Ä B H *e - 
hhh Kax Bnepea, TaK h Ha3aa.

n o  peKOMeHaaiiHHM E ß poneftcK oro sko- 
HOMHqecKoro cooöm ecTB a OaMnepu cae- 
ayeT  ycTaHaßaHBaTb Ha Bcex rpy30Bbix aB- 
TOMOÖHaHX, HMeKffllHX 33aHHH CBeC 
1000 mm h ß oa ee  han  ecan  hhhchhh KOHeu 
Ky30Ba HaxoaHTCH Ha BbicoTe 700 mm h 
ßoaee Haa ypoBHeM aopoacH oro  noaoTHa.

Pe3yabTaTH  HCcaeaoBanHH, npoßoaHMbix 
npOH3BOaCTBeHHbIMH, TpaHOTOpTHblMH H HC-

caeaoBaTeabCKHMH <})HpMaMH, noaTBepacaa- 
io t  BbicoKHe SKcnayaTaiiHOHHue KaqecTBa 
OaMnepoB, ycTaHaßaHBaeMux Ha rpy30BUx 
aBTOMOÖHaax h aBTonoe3aax.

BaM nep HMeeT K ecT K y io  KOHCTpyKiiHio 
paM Horo THna, cocTOHiiiyio b ochobhom  H3 
qeTH pex saeMeiiTOB: ropH30HTaabHO pac- 
noaoHceHHoro n o a o ro  M eTaaaHqecKoro 6py- 
ca ; a ß y x  BepTHKaabHUx KpoHuiTeHHOB, 
c  noM onibio k o to p h x  6 p yc  KpenHTCH K 
aoHHiepoHaM paMbi; pe3HHOBbix aMopTH3a- 
TopoB n oaym eqH oro  ra n a ; aonoaHHTeab- 
h u x  aaeMeHTOB, oöecneqHBaromHx 3amHTy 
raöapHTHbix orHeft h yKa3aTeaeö noßopo-
TOB.

nonepeqHoe ceqeHHe 6pyca —  KBaapaT- 
Hoe, Kpyraoe Han npHMoyroabHoe. MacTO 
6pyc H3roTOBaneTCH H3 cTaabHoro npona- 
Ta (n iBeaaepa). OnTHMaabHaa BbicoTa yc- 
T3H0BKH —  b npeaeaax 380— 510 mm Haa 
ypoBHeM aopoJKiioro noaoTHa npa noaHofl 
Harpy3Ke aBTOMOÖHan. Ecan 6pyc ycTa- 
HOBaeH Ha b h c o tc  600 mm h Coaee, oh 
nepecraeT BunoaHHTb cboh 3auiHTHbie 
(pyiiKUHH. CoraacHo peKOMeHaaiiHHM Eßpo- 
neöcKoro 3KOHOMHqecKoro ' cooSmecTBa 
HHHHa 6pyca aoaiKHa CbiTb HecKoabKo 
MeHbine u ihphhh aBTOMOöHan, ho He Kopo- 
qe qeM Ha 100 mm c KaaiaoH cropoHbi.

KpoHuiTefiHu npHMeHHiOTCH aB yx  THnoB: 
a n ö o  BepTHKaabHO pacnoaoiKeHHbie OTpe3- 
kh n iBeaaepa, an ß o  CBapHHe K opo6qaTu e 
CTaabHue kochhkh . B HeKOTopbix ca yqa a x  
KpoHuiTeÜHbi aonoaHHTeabHO ycnaHBaiOT 
yK0CHH3MH, KOTOpble, KaK H KpOHUITeÖHbl, 
oaHoft CTopoHoft npHKpenaaiOTCH c no- 
Mouibio saeKTpocßapKH k  aouHcepoiiaM pa- 
h u , a a p y r o f t ,—  k 6 p ycy . OöH3aTeabHoe 
ycaoBHe, KOTopoMy aoaiKH a yaoBaeTBopaTb 
KOHCTpyKHHH ßaMnepa, —  pa3pym aTbca
npH CTOaKHOBeHHH.

Pa cq eT  saeMeHTOB ßaMnepa BunoaHHiOT

no 3aaaHHbiM BeanqHHaM ero  aeiJiopMaiiHH, 
cpeaHeft M accH  aBTOMoßHaa h cpeaHeä 
CKOpOCTH aBHIKeHHH. , ÜO 3THM BeaHHHHaM 
H axoaaT  cpeaH ioio MaKCHMaabHyio Harpy3- 
Ky Ha ßp yc  h  KpoHuiTeftubi. H cxoaa  H3 no- 
ayqeHHoft Harpy3KH, onpeaeaaiO T non epeq ­
Hoe ceqeHHe saeM em oB  [1 h 2 ] ,

KpoMe ßpyca, ycTaHaBaHBaeMoro c3aan 
aBTOMoßHaa, HeKOTopue 4>hpmh npHMeHH- 
io t  TaKiKe aonoaHHTeabHbie ßoKOBbie ßaM- 
nepu b BHae TpyßqaTb ix orpaaiaeHHH.

f l a a  HcnbiTaHHH ßaMnepoB 3a pyßeacoM 
npHMeHaeTCH HecxoabKO MeToaoB, b  qacT- 
HOCTH nOCpeaCTBOM M3HTHHKa C naOCKOH 
yaapH oft noBepxHOCTbio. B ec  MaaTHHKa 
paBeH B ecy aBTOMoßHaa b CHapnaceHHOM 
c o c t o h h h h  c BoaHTeaeM. OaHano Hanßoaee 
pacnpocTpaHeH M eroa  ya a p H o ro  HcnuTa- 
h h h , K oraa  TeaeiKKa c ßaMnepoM pa3ro- 
HHeTca an ß o  SH epraefl n a a a iom ero  rpy3a  
(qepe3  cncTeM y ßaoKOB), an ß o  cacaTHM 
B03ayxoM  a o  coyaapeHHH c » e c T K o  3a- 
KpenaeHHHM npenaTCTBHeM. n p o n e c c  y a a -  
pa  4>HKCHpyeTCH KHHOKaMepaMH.

noapoßHbie CBeaeHHH o MeToaax ncnu- 
TaHHfi npHBeaeHbi b paßoTax [3 h 4].
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HOBOCTM B TEXHOJIOrMM MALUHHOCTPOEHMfl 3 A  PYBE>KOM ||

ripMMeHeHHe coBpeM eHHux 

BonopacTBopuM bix BemecTB 
ÄAH CMa3KH (J)OpM

B HacTOamee BpeMH Bce qa ine npHMeHH- 
10TCH BOÄOpaCTBOpHMbie CM33KH ÄAH (}>OpM,
npeAHasHaqeHHbix ä ah  AHTbH noa aaBJie- 
HHeM. n PH Bblöope CbipbCBblX MaTepnaAOB 
ä ah  CM33KH pyKOBOÄCTByiOTCH TeM, h to  
OHa AOJiÄHa ÖbiTb HeaflOBHToft h  Heflopo- 
roft.

M H o ra e  cMa3MBaioiUHe BcmecTBa coc ia B - 
jieHbi Ha ocHOBe MHHepajibHtax, jk h b o th h x , 
paCTHTejIbHMX HJIH CHHTeTHieCKHX Macejl, 
BOCKOB H JKHpOB. MaCTO HCnOAb3yIOTCH 
nnrMeHTbi, ocoÖeHHo rpacJiHT h ajiiOMHHHH. 
K p oM e  To ro , ÄOÖaBAHiarcH cneiw ajibH bie 
BemecTBa, KOTopbie 4)HP MbI‘ H3rOTOBHTejIH 
He pacKpbißaiOT. 3 t h  BemecTBa HeoöxOÄH- 
Mbl B OCHOBHOM ÄJIH yBejIHHeHHH CTOÜKO- 
c th  (jiopM, yjiyquieHHH pa3ÄejiHTejibHbix 
CBOÜCTB H ÄAH K0pp03H0HH0fl 3aiIIHTbI. 
ü p H  HCnOJIb30BaHHH BOÄOpaCTBOpHMhIX 
cMa30K ÄOJUKHa ÖWTb npaBHJibHO noÄOÖpa- 
Ha MaKCHMajibHaH TeM nepaTypa cMauHBa- 
hhh Ha noßepxHOCTH HarpeTHX (jiopM, t .  e. 
npw KOTopofi coxpaHneTcsi pa3ÄeJiHTejibnaH 
njieHKa. To jibK o  npH TaKoft TeM nepaType 
o6pa3yeTCH paBHOMepHan njieHKa c xop o - 
UIHMH CMa3bIBaK3UIHMH CBOHCTBaMH. BblJIO
HCCAeflOBaHO, KaK b a h h io t Ha TeM nepaTy- 
p y  CMaHHBaHHH AaBJieHHe, paccTOHHHe o t  
pa36pbi3rHBaiomeft toa o b k h , pacxoÄ 
CMa3KH, KOHIieHTpaUHH H BH3KOCTb.

n PH HeöojibuiOM paccTOHHHH TeM nepaTy­
pa CMaHHBaHHH yBeAHÄHBaeTCH 3HaHH- 
TeAbHo, noBbimeHHe ÄaBJieHHH h pacxoA a  
CMH3KH T3K>Ke BJIHHeT Ha yBejIHHeHHe TeM- 
nepaTypu .

CoCTaB H KOHIieHTpaUHH CMa3bIBalOIKHX 
BemecTB TaKxce b a h h io t Ha MaKCHMajibHyio 
TeM nepaTypy  cMaqHBaHHH. B c jiy q a e  no- 
BbiiiieHHOH bh 3kocth  pacnbijiHeMbix Be- 
mecTB MaKCHMajibHaH TeM nepaTypa CMa- 
HHBaHHH nOHTH He H3MeHHeTCH, TaK HTO 
MOJKHO yMeHbHIHTb pacXOÄ CM33KH. Ilpa- 
BHÄbHo cocTaBjieHHbie cMa3biBaiomHe bo- 
AopacTBopHM bie BemecTBa b co'ieTaHHH c 
npHÖOpaMH ÄJIH CM33KH COCTaBAHIOT 3Ha-
HHTeJibHbiö n p orp ecc  b oö jiacTH  noBbime- 
hhh KaqecTBa, skohom hh hocth  h 6e3C>nac- 
HOCTH B AHTeÖHOM npOH3BOÄCTBe.

«G iesserei», (jieBpajib 1975, t . 62, Ns 3, 
c. 53— 59.

ycaAOHHbie paKOBHHbi 
Ha nOBepXHOCTH o t jih b o k

TIpH HCn0Ab30B3HHH 9BTeKTHqeCKHX aAIO- 
MHHHeBO-KpeMHHeBBix cnjiaBOB ä jih  Hsro- 
TOBaeHHH o t jih b o k  HaHÖOAee qacToft npn- 
ÄHHOß B03HHKH0BeHHH ÖpaKa HBAHIOTCH Ha- 
p y *H b ie  ycaaoqH b ie paKOBHHbi. M H orn e 
cneixnaAHcTbi cäh th ah , h to  9 th  n orp e im io - 
c th  Bbi3BaHhi npHMeHeHHeM cnjiaBOB c njia- 
CTHHHaTOft CTpyKTypOH H HX HOBeAeHHeM 
npn 3aTBepAeBaHHH. B O P T  b JIh tchhom  
HHCTHTyre b r. A axeH e  HccJieAOBaHbi npn- 
HHHbl B03HHKH0BeHHH 3THX paKOBHH Ha nO­
BepXHOCTH OTJIHBOK H3 3BTeKTHHeCKHX 3AI0- 
MHHneBo-KpeMHHeBbix cnjiaBOB c jieA y iom e- 
ro  cocTaßa:

HccaeaoBaHHH npOBOÄHAHcb Ha toh k h x  
HAacTHHKax pa3MepOM 2 0 6 X 1 1 0 X 5  mm h 
BKJiaabimax noAiUHnHHKOB. TeM nepaTypa 
33AHBKH B neCHaHbie (JlOpMbl COCTaBAHAa 
600— 930°C. 3aJiHBKa BbinojiHHJiacb no 
ÄByM JIHTHHKaM C npOAOAbHOÜ CTOpOHU.

BH3yajIbHbIH KOHTpOJIb o t jih b o k  noxa- 
3aji, h to  ycaAoqH bie paKOBHHbi He bo3hhk3- 
io t  npn h h c to  njiacTHHqaToä cTpyKType, 
HanpHMep npn AHTbe b KOKHjib (TOJimHHa 
CT3AH 30 MM), 06pa30BaHHe paKOBHH HpKO 
BbipaiKeHo npn cMemaHHoft riAacTHHqaToft 
H 3epHHCTofi CTpyKType, b c jiy q a e  ncnojib- 
30BaHHH AOSBTeKTHqeCKHX cnjiaBOB HaßjIIO- 
AaeTCH He3iiaqHTejibHoe oöpa30BaHHe Ha- 
pyacH ux ycaAoqH bix paKOBHH, npn a o - 
öaBKax 0,5% Marann 3HaqHTeAbHo yMeHb- 
iuaeTCH o6pa30BaHHe HapyiKHbix pbkobhh, 
AOÖaBKH HaTpHH HAH CTpOHUHH He BAHHIOT 
Ha o6pa30BaHHe paKOBHH.

„Aluminium“ , (JieBpaAb 1975, t .  51, Ws 2, 
c. 165— 167.

HoBbiw npecc a a h  rop a a e fi HiTaMnoBKH

B n exe  ä a h  ropHqeft uiTaMnoBKH (JiHpMbi 
D on ca s te rs  Sheffield Ltd ycTaHOBAeH ho- 
b u h  n pecc ycHAHeM 1000 t c . ITpecc ocHa- 
meH cnennaAbHOH CHCTeMoä ä ah  k o h tp oa h  
TOAiUHHbi noKOBOK b npeA eA ax HeoßxoAH- 
m oto  AonycK a. B BepxHeä qacTH npecca 
pacnoAOJKeHO npncnocoßAeHHe ä a h  3axBaTa 
h BpameHHH BepxHeft qacTH HHCTpyMeHTa, 
a b ocHOBaHHH npecca  —  npncnocoöAeHHe 
ä a h  H3r0T0BAeHHH KpyrOBblX nOKOBOK. 
MaKCHMaAbHoe ycHAHe o caa k h  h o b o to  
npecca  paBHo 1160 t c ,  ycHAHe a a h  CMeHbi 
HHCTpyMeHTa —  20 tc . MaKCHMaAbHan 3a- 
K pu Taa  BbicoTa npecca  cocTaBAHeT 
2645 mm, HaHöoAbuiHft x o ä  —  1375 mm. 
ITpecc pa3BHBaeT TaKHe ck o p o c th  mTaM- 
noBKH: HaHMeHbmyio 12 h HaHöoAbinyio
74 mm/c. Cym ecTByiOT TpH ck o p o c th  06- 
paTH oro xOAa: 43, 129 h 257 mm/c.

Ha npecce öyayr H3roTOBAHTbca noKOB- 
kh pa3AHqHOH (jiopMbi. e ro  oÖCAyjKHBa- 
HHH MOJKeT npHMeHHTbCH MaHHnyAHTOp, KO- 
Topu ft nepeAaeT H arpeTue 3aroTOBKH o t  
neqeft.

„Machinery and Production Enginee­
ring“ , HHBapb 1975, t .  126, Ws 3243, c. 112.

lÜTaM noBKa öyipepoB

H a  oahom  H3 qeTh ipex 3bboaob  W oo d h a - 
ve n  ÄAH niTBMnOBKH aBTOMOÖHAbHUX AeTa- 
Aefi KOMnaHHH F o rd  M o to r  Co H3roT0BAH- 
io tch  AeTaAH 6y4>epoB H3 BbicoKonpoqiibix 
CTaAeö a a h  aBTOMoÖHAefl. / Iah  H3roT0BAe- 
HHH UITaMnOB HCnOAb3yeTCH CTaAb 
«T y p e  57» (Bethlehem B e a r c a t ) ,  nosTOMy 
cpoK  cAyjKÖbi HHCTpyMeHTa oqeHb bu co - 
khö. HanpHM ep, nepeA  hoboh ycTaHOBKofi 
mTaMnoB 6m ao H3roT0BAeHo o k o a o  500 000 
3ar0T0B0K H3 c tb a h  c  npeAeAOM TeKyqecTii 
56,24 kt/mm2. B ochobhom  npoH3BOAHTCsi 
3aroTOBKH pa3MepoM 1980X304 mm. O hh 
oßpaßaTbiBaioTCH Ha n p eccax  ycHAHeM 
2000 t c  b uiTaMne c a boh h oh  noAocTbio h

Ha npeccax ycHAHeM 550 tc  b oöuqHux 
unaMnax. HHCTpyMeHTaAbHaa CTaAb 
«B earcat» oÖAaAaeT bmcokoh yAapHoft BH3- 
KOCTbio, cTaÖHAbHOCTbio pa3MepOB npn Tep- 
Moo6pa6oTKe, xopomeft MexaHoo6pa6aTbi- 
BaeMocTbio h  xopomo cBapHBaeTCH.

„Automotive industries“ , HHBapb 1975, 
t. 152, Ws 1, c. 33.

Bbiöop M a T e p u a a a  

• h  e r o  n p e A B a p H T e A b H a n  o 6 p a 6 o T K a  

A A H  H H AyKU H O H H O Ü  3 3 K aA K H

JXjih ycneniHoro npoßeAeHHH HHAyKUHOH- 
hoö 3aKaAKH cTaAH h qyryHa BascHo npa- 
BHAbHO noAOÖpaTb cocTaB  o6pa6aTbiBae- 
M oro MaTepHaaa, noTOMy hto npn HHAyK- 
UHOhhom HarpeBe cTpyKTypHbie npeBpame-
HHH ÄOAJKHbl npOHCXOÄHTb ÄOBOAbHO ÖblCT-
po. CoAepjKaHHe y rA ep oA a  b crraAH äoax- 
ho 6uTb He ÖOAee 0,35— 0,8%. n p n  CoAee 
BbICOKOft KOHneHTpaUHH B CTpyKType nOHB- 
AaeTCH ßoAbm oe KOAHqecTBO ocTaToqHoro 
aycTeHHTa h nosTOMy noHHKaeTCH TBep- 
AocTb noßepxHOCTH. J lernpy io inH e SAeMeH- 
TM AOAIKHbl HMeTb OTHOCHTeAbHO BblCOKyiO 
paCTBOpHMOCTb KapÖHÄOB. B CBH3H C 3THM 
ocoöeHHO TpyAHO oöpaßaTbiBaTb cthah c 
coaepacaHHeM 6oA ee 1,2% xpoM a.

HanÖOAee ÖAaronpHHTHoft aah  HHAyKiiH- 
OHHOH 3aK3AKH HBAHeTCH MeAK03epHHCT3H 
cTpyKTypa nepAHTa, noTOMy hto b ca yqa e  
KpynHbix 3epeH b MapTeHCHTe oöHapy>KHBa- 
IOTCH ÖOAbUIHe tpeppHTHUe OÖAaCTH. n p n  
9T0M HeB03MO>KHO nOAyqHTb BblCOKyiO H3- 
HOcocTofiKocTb AeTaAeft, a  TBepAOCTb no- 
BepxHocTH HepaBHOMepHa. Hto6h  noAyqHTb 
BbicoKyio TBepAOCTb MaTepHaAa n ocae  hh- 
AyKIIHOHHOH 3aK3AKH, HyHCHO npHMeHHTb 
yAyqineHHbie ctbah.

f le p e a  hhavkhhohhoh 3aKaAKOö AeTaAH 
H3 CTaAbHoro AHTbH (HanpHMep, C35, C45 
hah C55) HeoßxoAHMO noAB eprayTb HopMa- 
AH3anHH. 0 6 e 3 y rA e p o *e H H U ö  noBepxHocT- 
HblH CAOÖ HaAO yAaAHTb. JfeTaAH H3 KOB- 
Koro q yryH a  c nepAHTHoö cT pyK T ypoö  3a- 
KaAHBaioT, ecAH coaepiKaH H e y rA ep oA a  co- 
cTaBAneT 0,4— 0,6%. XfeTaAH H3 q yryH a  c 
nAacTHHqaTbiM hah mapoBHAHUM rpaijm - 
TOM MOHCHO nOABepraTb HHAyKHHOHHOÖ 3a- 
KaAKe npn coÖAiofleHHH cAeAyiom HX ycAO- 
BHfi: ÄOA5KHO ÖblTb ÄOCTaTOHHOe KOAHHe- 
CTBO CBH33HHOrO yrAepO Aa (MHHHMaAbHan
ero KOHueHTpanHH äah ceporo qyryHa co- 
cTaBAHeT 0,4%), oöm ee KOAHqecTBO yrAe- 
poAa He äoahcho 6biTb cahiukom bhcokhm 
bo H36e*aHHe noHBAeHHH 3aKaAoqHhix Tpe- 
UXHH (Cmax äah nAacTHHqaTOro rpaijiHTa 
cocraBAHeT 3,2% ), coAepxcaHHe KpeMHHH 
äoaikho HaxoAHTbca b npeAeAax 1,3—  
2,5%, c o A e p a c a H H e  ^ o c i j i o p a  H e  aoaikho 
npeBbimaTb 3%, a cepbi —  0,1%.

„Metallbearbeitung“ , HHBapb 1975 -r., 
t. 29, Ws 1, c. 5— 6.

A B TO M a TH q e c K a n  M au iH H ä a a h  CBapK H 
AOHHCepOHOB

CßapKa npoAOAbHbix ÖaAOK ä a h  rpy30 - 
b u x  aBTOMoÖHAefi 6e3 AeijiopMauHH 3a- 
TpyÄHena. B A h ta h h  cKOHcrpyHpoBaHa h 
H3roTOBAeHa cjiHpMofl Brown— Boverl Co 
MamHHa ä a h  ayroBofi aBTOMaTHqecKoö 
CBapKH AOHJKepOHOB rpy30BHX aBTOMOÖH- 
Aefi. M aniHHa ocHam eHa qeTbipbMH to a o b -  
KaMH. JToHSKepOHH Ha Heft CBapHBaiOTCH B 
(JlHKCHpOBaHHOM ÜOAOIKeHHH. Ha 9T0ft Ma- 
mHHe Bce n e ra p e  mBa AOHHcepoHa CBapn- 
B3IOTCH OÄHOBpeMeHHO.

qTOÖbi oÖecneqHTb nocTOHHHoe KaqecTBO 
mBa, Bce qeTbipe toa o b k h  ÄBHraiOTCH BÄOAb

/ XHMHqeCKHÄ COCTSB B %

CnjiaB
SI , Fe Cu Zn r i

A IS I
A1SI
A1S1

4

12,S
12,0
12,0

0,1
0,11
0,1

0,008
0,002
0,003

0,031
0,024
0,025

0,013
0,014
0,01744
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H3ÄeJiHH c  n oM o m b io  n H eB M oyn p aB J iaeM u x  
HanpaBaniomHx poahkob. H a mHTKe n y jib -  
Ta ynpaBjieHHH M aniH H U  npnöopu n oK a 3 u - 
BaioT pokhm  cB apK H  B c ex  aeru pex r o j io -  
BOK. M aK C H M ajIbH aa  CKOpOCTb CBapKH co- 
cTaBJiaeT 10 m/mhh.

„W eld in g  and M eta l Fabrikation“ , hh- 
Bapb— (JieBpanb 1975, t . 43, JSTs 1, c. 56.

KOHTpOJlb CBOHCTB (pOpMOBOMHblX CMeCefi 
Ha HCKyCCTBeHHOM CBH3yiOmeM

B <DPr pa3pa6oTaHH h H3roTOBJieHw ho- 
Bue npnöopbi äah  kohtpojih cbohctb tfiop-

MOBOHHOft CMeCH Ha HCKyCCTBeHHOM CBH3y- 
lOmeM. ripHÖOpU OnpOÖOBaHbl B AHTeÜHUX 
uexax (|)HpMbi Buderus. üpeACA npoaHO- 
cth npn H3rHÖe KOHTpoimpoBajica c no- 
Mombio Hepa3T>eMHoro cTepacHeBoro hih.h- 
Ka. npH 3T0M CTepHCHH ynAOTHHAHCb paB- 
HOMepHO 3aCbinKOH HAH HaÄÄyBOM. Ckjioh- 
HOCTb K 0Öpa30BaHHK) TpeiHHH KOHTpOAH- 
poBaaacb nyTeM TenjioBoro yaapa. ü a h  
3Toro npHMeHajiH Hepa3T>eMHuft crepiKHe- 
boh hiahk h ropejiKy. fljia  kohtpoah ropa- 
aeft AetjiopMauHH <}>opM h erepauieft hc- 
noJib30Bajiocb AonoAHHTeAbHoe npncnocoÖ- 
jieHHe k oöbiaHOMy npnöopy äjih HcnuTa- 
hhh npoHHOcTH. FIaockhh oöpa3eu b Harpe-

BaTejibHOH KaMepe noAßepraAH TenjioBoft 
Harpy3Ke h H3MepaJiH CTeneHb AeiJiopMa- 
Hhh. CKopocTb nporpeßa h oTBepacaeHHa 
H3MepajiH Ha npocTOM HHAHiiApHaecKOM 
oöpa3ue. n pn  noMomn 3aAHBoanoro ycr- 
pOHCTBa C npOÖHHMH CTepJKHHMH M05KHO 
BbiaBHTb CKJlOHHOCTb K 06pa30B3HHIO BO- 
AOCOBHH npH 3ajIHBKe H B03M05KHyK) CTe­
neHb UiepOXOBaTOCTH nOBepXHOCTH OTAHB- 
KH. Bo Bcex HCnbrraHHHX HCn0JIb30B3JIHCb
cncuHaJibHbie Hepa3T>eMHue cTepjKBeBbie 
amHKH KOHCTpyKHHH (JiHpMbi Buderus.

„G iesserei“ 
c. G K  2.

HHBapb 1975, t . 62, N°

YflK 621.43.43

IO. H. B y a b i K O ,  KD. B. f l y x H H H ,  B. 3. K o r a  h e  p, 
K. M . M a c K e H C K O B .  AnnapaTypa BnpbicKa jierKoro TOnjiHBa 
aBTOMOÖHJibHbix ABHraTejiefl. Jl., «M auiH H O CTpoeH H e», 1975. .

D A 3 B H T H E  coßpeMeHHbix chctcm nHTaHHa aBTOMOöHAbHux 
*  ÄBHraTeAeft JierKoro TonaHBa Hepa3puBHo cbh33ho c m npo- 
khm npHMeHeHHeM BnpucKa, oÖAaAarom ero npeHMymecTBaMH no 
cpaBHeHHio c KapöiopaTopHbiM  nHTaHHeM. CacTeMbi BnpucKa, rjiaB- 
HUM 0Öpa30M CHCTeMH C 3A€KTpOHHUM ynpaBJieHHeM, BO BCe ÖOAb- 
uihx M acu iTaöax HcnoAb3yioTCH Ha AerKOBux aBTOMoönjiax BeAy- 
mnx 3apyöexKHbix (jmpM. K  HacToam eM y BpeMeHH b Harneft CTpaHe 
UeHTpajIbHUM HayaHO-HCCJieAOBaTeJIbCKHM HHCTHTyTOM TOnjIHBHOH 
annapaTypu  cobmcctho c 3aBOAaMH QTpacAH TaKace npoAeJiaHa 
öojibu iaa  p a öoT a  no co3AaHHio a n n apaTypu  BnpucKa TonaHBa c 
ajieKTpoHHbiM ynpaBJieHHeM. ripoH3BOÄCTBo an n apaTypu  HaaaTo 
JleHHHrpaacKHM KapöiopaTopHUM  33boaom hm. K yftöu u ieB a.

PeueH3HpyeM aa KHHra aBJiaeTca nepBoft b TexHHaecKoft JiHTe- 
paType MOHorpacJwaecKoft nyöjiHKanHeft no  3Toft aKTyajibHoü Te- 
MaTHKe. / to  chx nop OHa ÖbiJia npeACTaBjieHa TOJibKO CTaTbaMH 
HHtjiopMauHOHHoro HanpaBJieHHa h OTAeAbHUMH ÖpomiopaMH.

KHHra coctoht H3 AeBaTH rJiaB.
n e p B a a  r jiaß a  nocBam eHa KjiaccniJiHKanHH h aHajiH3y ochobhux 

cxeM CHCTeM BnpucKa, kotopum npeflnocJiaH KpaTKHH 0630p hcto- 
Phh pa3BHTHa CHCTeM nHTaHHa aBTOMOÖHJibHbix ÄBHraTeAeft. KpH- 
TepnaMH npeAJiaraeMOH KjiaccHtfiHKauHH c j iy a o T  MecTO noAaaH 
TOnjiHBa, cn o co ö u  noAaaH, thhu TonjiHBononaiom Hx y3JiOB, ochob- 
Hue napaM eTpu  h cn o co ö u  peryjiH p ’ogaHHa. ripHBeAeHu npHMepu 
KJiacCH(|)HKaUHH CO CpaBHeHHeM KOHKpeTHblX BapnaHTOB CHCTeM.

Bo BTopoft rjiaße paccMaTpHßäeTca peryjiHpoBaiiHe ÄBHraTeAeft 
c BnpucKOM TOnjiHBa. 3Aecb ctjiopMyjiHpoBaubi ocHOBHue npHHUH- 
nu nocTpoeHHa cxeM peryjmpoßaHHH c yaeTOM ocoöeiiHOCTeft skc- 
njiyaTaiiHH ABHraTeAa Ha aBTOMOÖHJie. OnncaHU BunojiHeHHue 
KOHCTpyKUHH H JXaHbl HX XapaKTepHCTHKH. OcOÖO HBTOpbl OCTaHO- 
BHJiHCb Ha peryjinpoBaHHH cocTaßa cMecn npn nycxe h nporpeße 
ÄBHraTejw h Ha nyTax peajiH3auHH nporpaMMU.

B TpeTbeft rjiaBe xapaKTepH3yioTCH coBpeMeHHue CHCTeMH 
BnpucKa, Hcnojib3yeMbie Ha 3 ap yöe*H u x  aBTOMOÖHJiax. OxBaae- 
hu Bce cHCTeMu, npHMeHneMue b nacTOHinee BpeMH. FIpHBeÄeHbi 
CBeAeHHH oö  ycTaHOBKe chctcm BnpucKa Tex hjih hhux THnoB Ha 
aBTOMoÖHJiax pa3JiHHHbix HHOCTpaHHux <j)HpM h AaHHue no napa- 
MeTpaM ABHraTejieft c  BnpucKOM.

HeTBepTaa h noc jieA yiom H e r jiaB u  TpaKTyiOT KOHKperaue Bonpo- 
cu  KOHCTpyKUHH, pacHeTa h HccjieAOBaHHH y3A0B an n apaTypu  
BnpucKa c sjieKTpoHHUM ynpaBJieHHeM.

B aeTBepToft rjiaBe ocßem eHa oöm aa cncTeMa noAaan TOnjiHBa. 
ZlaHu noKa3aTejin ochobhux sjieMeHTOB chctcmu: öeH3onacocoB, 
KJianaHOB, TOnjIHBHUX ^M tTPOB, B UeHTpe BHHM3HHH HaxOÄHTCH 
rjiaBHbift A03Hpyioin.Hft opraH cncTeMu —  sjieKTpoMaruHTHaa (fiop- 
cyHKa.

B naToft r jiaß e  npeAMeTOM paccMOTpeHHH HBJiaeTca A03HpoBa- 
HHe TonjiHBa b 3JieKTpoManiHTHoft (JiopcyHKe. CneixnajibHO buäs- 
jieH B onpoc o nyjibcaiiHH AaBJieHHH TonjiHBa b CHCTeMe, o MeTO- 
A ax  pacaeTa  nyjibcaiiHH h npneM ax rameHHH.

B m ecToft rjiaB e noKa3aHo, KaK onpeAeAHeTCH nporpaM M a Ton- 
AHBonoAaan a n n a p a T yp u  BnpucKa Ha ocHOBe aHaAH3a 3aBHCHMO- 
cth noKa3aTeJieft ABHraTeJia ot peiKHMa paÖOTu h ycJiOBHft OKpy- 
»ca iom eft cp eA u . FIoapoöho paccMOTpeHu MeTOAHKa nocTpoeHHa 
nporpaM M U h n y ra  nojiyaeHHa H eoöxoAH M ux äah  nocTpoeHHa 
nporpaM M U 3KcnepHMeHTaAbHux A3hhux.

T jiaß a  ceAbMaa nocBHinena npHHnnnHajibHUM cxeMaM 3JieK- 
TpOHHUX ÖJIOKOB H KOHCTpyKUHHM AaTAHKOB B CHCTeM3X BnpUCKa. 
OHa cooöm aeT  M aTepnajiu  no sjieMeHTapHUM npHHQHnnaJibHUM 
cxeMaM SJieKTpOHHblX ycTpoftCTB, BXOAHIUHX B  3JieKTpOHHUe ÖJIOKH. 
Hanes Ha ocHOBe s t o t o  M aTepnajia  aHajiH3HpoBaHU no jiH u e cxeM U 
ajieKTpoHHux Ö jiokob, H cnojib3yeM ux b oTeaecTBeHHoft h 3 a p y ö e * -  
Hoft an napaType BnpucKa.

B BoebMoft rjiaß e  coAepacaTca AaHHue o  p a öoT a x  no npHMeHe- 
hhk) a n n apaTypu  BnpucKa Ha OTeaecTBeHHux ABHraTejiax, o ö  
ycTaHOBKe a n n apaTypu  Ha ABHraTeJiax h o  napaM eTpax ABHraTe- 
jieft c  BnpucKOM. K p oM e t o t o ,  npeAJioiKeHU KpaTKHe cbcach h a  o 
TOKCHHHOCTH OTpaÖOTaBUIHX T330B ABHraTejieft C BnpucKOM TOn- 
JIHB3.

B nocjieAHeft, AeBHTOft, rjiaß e pacKpbiTU npaKTHnecKHe B onpocu  
sKcnjiyaTanHH aBTOMOÖHJieft, oöopyAOBaHHUx annapaTypo ft B npu c­
Ka, AnarHOCTHpoBaHHH THnHHHux HeHcnpaBHOcTeft, a TaKace npHBe- 
AeHu cn o co ö u  h x  ycTpaHeHHH h MeTOAU npoßepKH h HacTpofiKH 
y3JioB annapaTypu .

K  KHHre npHJio>KeHa oöinnpH an ÖHÖAHorpatJiHH Ha pyccKOM, 
aHTAHftCKOM H HeMeUKOM H3UKaX.

B KHHre ocßem eH Becb KoMnjieKc BonpocoB, cbh33h h u x  c pac- 
cMaTpHBaeMUMH npoöjieMaMH. HecoMHeHHoe ao c to h h c tb o  kh h th

3aKAIOHaeTCH B TOM, HTO ee OCHOBy COCTaBJWeT OpHTHHaJIbllUfi, 
BnepBue nyöAHKyeM uft M aTepnaji, oöoÖ iuaiom Hft pe3yAbTaTU  m h o - 
roJieTHHx HayqHo-HccjieAOBaTejibCKHx h  onuTHO-KOHCTpyKTopcKHX 
pa öoT  no c03AaHHio OTenecTBeHHoft a n n apaTypu  BnpucKa c  3AeK- 
t p o h h u m  ynpaBAeHHeM, b BunoJiHeHHH KOTopux BeAym an po jib  
npHHaAJieacaAa aBTopaM KHHrH. B n ep B u e T a K * e  ä 3h h  HeoÖxoAH- 
M ue TeopeTHnecKHe oöocHOBanHH co3AaHHH TaKoft annapaTypu . 
OnncaHHe conpoBO *AaeTCH  aH3JiH30M h to to b  HcnbiTaHHft o n u ra u x  
oöpa3UOB an napaTypu . F Io KaiKAOMy H3 y3JiOB n p eA J io *eH u  npH­
M epu npoM um jieH H ux pemeHHft.

ÄBTOpu ycneniHO npeoAOJiejin cjiojkhocth , B03HHKaioiuHe npn 
H3AOHceHHH cneuH(j)H iiecKoro MaTepnaJia no  3JieKTpoHHUM ynpaB- 
ah k h h h m  ÖAOK3M, HcnoAb30B3B MeTOA nocjieAOBaTejibHoro nepe- 

■xoAa o t  3JieMeHTapiibix 3JieKTpoHHbix cxeM, uinpoKO npeACTaBJieH- 
h u x  b jiHTepaType, k  c a o jk h u m  ycTpoftcTBaM —  sjieKTpoHHUM c x e ­
MaM npoM uuuieHHux oöpa3U,OB a n n apaTypu  BnpucKa, onncaHHUM 
BnepBue.

BeccnopH a npaKTHHecKaa neHHOCTb peKOMeHAaiiHft no AHarHO- 
crapoBaHHio an n apaTypu , ycTpaHeHHio ee HeHcnpaBHOcTeft, npoßep- 
Ke h HacTpoftKe ee  y3JioB.

KHHra He AHineHa HeKOTopux HeAOCTaTKOB. Tan, o ö ie M  pa3Ae- 
Aa, nocBam eHHoro tokch h h o cth  oTpaöoTaßm H x ra30B, npeACTaB- 
AaeTca  HeAOCTaTOAHbiM, a co oöm aeM u e b HeM CBeAeHHa HenoA-
HUMH.

CAeAOBaAO ÖU AOnOAHHTb 3KCnepHMeHT3AbHUMH Ä3HHUMH pa3- 
AeAU, coAepjKam H e xapaKTepncTHKH ÄBHraTeAeft c  BnpucKOM Ton- 
AHB3, H npHBeCTH OÖOÖIIiaiOmHft aH3AH3 3THX XapaKTepHCTHK.

)KeAaTeAeH  öoAbniHft oöT>eM KOHcrpyKTHBiiux MaTepnaAOB no 
ÄBHraTeAHM c BnpucKOM TOnAHBa. B u a h  ö u  HHTepecnu KaK OKOH- 
aaTeAbHo 3aBepmeHHue m o ä c a h , TaK h npoMeacyTOHHue BapnaH- 
t u , no3BOAaiomHe noKa3aTb nyTH coBepmeHCTBOBaHHa KOHCTpyK- 
Uhh  h noBuuieHHa noKa3aTeAeft ÄBHraTeAeft Ha KOHKpeTHux oö - 
pa3iiäx.

B neAOM peneH3HpyeM aa KHHra, HanncaHHaa Ha b u c o k o m  Ha- 
yqHOM ypoß iie , HBAaeTca cymecTBeHHbiM b k a b a o m  b AHTepaTypy 
no cHCTeMaM nnTaim a cOBpeMeHHbix aBTOMOÖHAbHbix ÄBHraTe­
Aeft.

fl-p  Te xH . HayK H. X. flbflMEHKOВологодская областная универсальная  научная библиотека 
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yflK  621.43.032

K o H C T p y K T H B H b ie  n a p a M e T p w  h  M e x a H H H e c K a n  H a n p n m e H H O C T b  
K y a a H K O B b ix  B a a o B  T o n a M B H b ix  H a c o c o B  flH 3e a e ü . M a s H H i  M. B., 
r  p  I I  6 O B B. A. «A B TO M O Ö H H bH B H  n p O iM b llllJ ieH H O C T b », 1975, Mi 7.

n p H B e f le u b i  p e 3 y j ib T a T b i  p a c n e T H o - a K c n e p H M e H T a j ib H o r o  a H a jiH 3 a  
K y a a H K O B b lX  BaJIOB TO IU IH B H b lX  HaCOCOB C 0B p 6 M 6 H H b IX  aBTOM OÖHHb- 
H b ix  ,1H  3  CJ1C H  H  O IjeH H B aeT C H  y p O B e H b  HanpHHCeHHOCTH  3 T H X  B a ­
JIOB. T  a  6  j i. 1. P  h  C. 3 . B  h  6  JI. 6 .

yflK 62 1 .8 2 2 :6 2 9 .113«313»

l lp o rH 0 3 H p O B a H H B  M 3 M eH eH H fl TeXHHMeCHOrO COCTOHHHH noflLUHn- 
h h k o b  K o/ ieH H aToro  B a a a . A B f l O H b K H H  <P. H ., f l  e  h h c  o  B A . C. 
«ABTOMOÖHHbHaH npOM bin iJieH H O CTb», 1975, M i 7.

n p i I B e R 6H a  I I  p iIÖ . 'l  H jK O I I I ia H  M e T O f lH K a  I i p O r H O I i H p o n a H I I H  T e X H H -  
H e C H O r O  C O C T O H H H H  I I O ; ;i I T H I IH H K O B  a B T O M O Ö H H b H b lX  A b K r a x e n e ü .
T  a  6 n . 2. P  h  c .  3 . B H  6 n . 2.

yflK 621 .43 :6 29 .11 3

K B o n p o c y  co3 flaH H n  aBTOM oÖHHbHbix ABH raTeaeM  c MaaoTOKCHM- 
HbiM BbinycKO M . K e p H M O B  H . A . ,  M e X T H e B  P .  H ., M a c K C H -  
C K  O B  K . M . «ABTOMOÖHHbHaH n poM bim n eH H O C T b», 1975, M i 7.

H 3jioH teH b i p e a y jib T a T b i p a ö o T  n o  co3 flaH H io  ABH rareH H  c  (JiaKejib- 
HblM 3ajKH raH H eM  H  H enOCpeflCTBeHHblM  BnpblCKOM 6eH 3H H a C OflHO- 
BpeM eHHblM  y jiyH U ieH H eM  TOnjIHBHOfl 3KOHOMHHHOCTH H CHHHteHH- 
eM  TOKCHHHOCTH. P  H  C. 4 . B  H 6 H. 5.

yflK 629 .113 :621 .43

F lo C T p o e H H e  a n io p b i  p a c n e p e f le jie H H H  p a flM a a b H O M  c h h u  n o p u iH e - 
B o r o  HOB b 4 a . r  o  n  h  q  b i h  10. A . ,  K a H H H H H a  A .  H ., K  y  3  H  e- 
4  O B JI. B . «A B T O M O Ö H H b H aH  n p O M b l H I J ie H H O C T b » , - 1975, M i 7.

H 3JioJK eH  M e x o A  n o c T p o e H H H  a m o p u  p a c n p e q e n e H H o f l  p a A H a n b -  
H o ft  cH J ib i n o p u iH e B o r o  K O J ib q a  n o  p e a y n b T a T a M  H 3 M ep eH H H  o n o p -  
H b ix  p e a K U H Ü  H a  m e c T H a / m a T H O iio p n o M  a n io p o M e p e  c  H c n o u b s o B a -  
H H eM  M eT O A a  rp a c t iH H e c K o r o  H H T e p n o jiH p o B a H H H . T a  6 n . 1. P h c .  3. 
B h O j i .  3.

yflK 621 .25 :6 29 .11 3

BbiOop KpH B bix  npoifiH H n C T aT opa  n a a c T H H n a T b i x  H a c o c o B .  JI bi- 
3 0  A .  ü ., T p a B K H H  10. E ., K H H 3 e B a  JI. r. «ABTOMOÖHHbHaH 
npoM b im n eH H O C T b », 1975, Js& 7.

A H a H H 3 H p y io T C H  K p H B b ie  H a  p a ö o H H X  y n a c T K a x  npotJiHJiH  c r a T o -  
p a  n o  (J iop M e  h  B e iiH H H H e  y c K o p e H H H , K o x o p o e  o h h  c o o ö u ia io T  n n a -  
C TH H aM  H a c o c a .  n p e f lJ ia r a e T C H  H a  p a ö o H i ix  y n a c T K a x  n p o (}> H n H  c x a -  
T o p a  K p H B b ie  p a c c H H T b iB a T b  H3 y c n o B H H  n ocT O H H C T B a  n e p e q a B a e -  
m o t o  n n a c T H H a M  y c K o p e H H H  n y T e M  c H H T e 3 a  c  n o M o m b io  3 B M  H3 
y p a B H e H H ß  n a p a ö o n b i  h  n p H M o f l .  P h c . 2.

yflK  6 29 .113 .014 .5

T p a B M o 6 e 3 o n a c H o e  p y a e ß o e  y n p a B a e H M e  aBTOMOöKan TA3-24 
« B o a r a » .  C o p o K H H  A .  M ., T y c b K O B a  I\ ® .  «ABTOMOÖHHbHaH 
n p o M b im n e H H O C T b » ,  1975, M i 7.

Ü O APO Ö H O  p a c c M O T p e H a  K O H C T p y k ij h h  3 H e p r o n o r n o m a io in e f i  M y i}i-  
T b i T p a B M o Ö e 3 o n a c H O r o  p y n e B o r o  y n p a s n e i iH H  aBTO M O öH H H  T A 3 -2 4  
« B o n r a » .  P  h  c . 2. B H ö  H. 2.

PECpEPATbl CTATEH

y f lK  629.113.001.1

O n p e flea eH H e  p a flM ycoB  KaneHMH K o a e c a  c  nHeBMaTHHecKOH ujm- 
h o m . B n p a ö O B  P. B. «ABTOMOÖHHbHan n p oM b iu u ieH H O csb », 1975, 
M i 7.

flaeTC H  BbiBoji 3aBHCHMocTH p a q n y c a  K a 'ie iiH H  anacTHHHOro k o - 
n e c a  o t  n p o flo n b H o fi cn jib i a j ih  B c e ro  b o 3 m o j k h o t o  n o  e u e iu ie iiiiio  
AH ana30H a e e  h 3m &h 6h h h , P  h  c. 3 . B  h  ö  h . 7.

y f l K  629 .113-585.2

HccaefloBaHHe aei-KOBoro aBTOMoöHan c TpaHCMMCCMBMM pa3anM- 
Hbix THnoB. E c e H O B C K H  ß-JI a m B O B  IO. K ., K  a  p  y  h  h  h  A . JI., 
P y M H H q e B  JI. A . ,  H  r  a  h  t  A .  H . «ABTOMOÖHHbHaH npoM bim n en - 
HOCTb», 1975, Jsli 7.

P a ccM aT p H B a ercH  KOHCTpy k i jh h  flH ana3O H H 0fi r H f lp o n e p e f l a iH  h 
npHBOAHTCH p e3 yn b T a T b i cp aD H H T en b iib ix  H cnb iTaH H fl nerKO Boro 
aBTOMOöHHH MaHOTO KHaCCa c  TpaHCMHCCHHMH pa3HHHHbIX THnOB. 
T a ö n .  3. P h c .  5.

y f lK  629 .113.014.5 :62-3

K ccae floB a H H e  rH flpaB aH H ecK o ft xapaK TepH C TH K H  p a cn p e fle a H T ea a  
rH flpoycH H M TeaH  p y a n . M h p o h o b  B. M., T a H e e B  B . E. « A b t o -  
MOÖHHbHan npoMbimneHHOCTb», 1975, M i 7.

flaH b i MeTOAHKa h  p e 3 y jib T a T b i onpeAeneHHH pacxoAa paöonefl 
j k h a k o c t h  b  pacnpeAeHHTene c  o ceB H M  ynpaBneHHeM b  3 b b h c h m o -  
c t h  o t  nepeMeiqeHHH 30HOTHHKa, nepenaAa AaBneHHH h  3a30pa b 
nape K o p n y c  pacnpeqenHTenH —  3 0 h o t h h k .  IIpH B eA eH  c n o c o ö  H3- 
MeneHHH i'HApaBjiHHCCKoß xapaKTepHCTHKH pacn pe;ieH H TejiH . 
P  h  c . 4.

y f lK  629 .113 .004

K o p e H K e  ö e3 on a cH ocT H  flBHmeHMH a B T O M o ö H a n .  M y c a p c K H ß  
P . A .  «ABTOMOÖHHbHaH n poM bim n eH H O C T b», 1975, Jsli 7.

IIp eA H araeTC H  K pH T epH fl oqeH K H  öe3onacH O CTH  ABHHteHHH aBTO- 
MOÖHHH. H a  OCHOBe TeOpHH BblÖpOCOB c jiy n a ftH b ix  n p o n e c c o B  H 
ypaB H eH H ß  ÄHHaMHKH aBTOMOöHHH B B ep T H K a H b H O fl H TOPH30H- 
TaH bH ofi nnocKOCTHX 3 t o t  K p H T ep H fl cBH3WBaeTCH c  nap aM eTpaM H , 
xap aK TepH 3y ioz ijH M H  p e a K q m o  b o a h t c h h ,  ycnoB H H  a b h jk 6 h h h  h  na- 
paM eT p b l aBTOMOöHHH. P  H C. 4. B H Ö H. 5 .

y f l K  62-492:676.76

(lop ou iK O B b ie  n oaH M ep H b ie  w pacKH . B  a  h  io  k  o  b  A .  r., H  h  k  o -
h o p o b  B. H ., P n r y j o B a  r .  B. ,  C a  $ y i H H  A .  E. « A b t o m o -  
ÖHHbHaH n p o M b im n e H H O C T b » ,  1975, Jsli 7.

PaccM aTpH BaiO TCH  n p eH M ym ecT B a  h  oön a cT H  npnM eH eH H H  no- 
POIUKOBMX nOHHMepHblX K pacO K  B aBTOMOÖHHeCTpoeHHH, npHBO­
AHTCH 4JH3HKo-M exaHHHecKHe, 3an jH TH O -AeKopaTH BH bie h  A P y rn e  
CBOßCTBa nopOIHKOBblX nO KpblTH fl B  CpaBHeHHH C APyrH M H  CHCTe- 
MaMH, OnHCblBaiOTCH TCXHOHOrH'IOCKII0 cx eM b l H peJKHMbl H aH ece- 
h h h  n op om K O B b ix  n on H M epH b ix  K p a co K . T a ö n .  1. B h  ö  h , 11.

y f l K  621 .983:621.43.06

ripH M eH eH H e aa iO M H H H poBaH H oro a n c T a  fla n  H 3roT0BaeH H n fleTa - 
a e ß  ra y iu H T e a e ß . B e n o c e B H i  B.  K., B y x ö E H u e p  H.  A. ,  
f l p o Ö H H C K H f l  M. JI., I I I  a n  o b  a n  B. C., B e n e n i H H a  JI. M. 
«ABTOMOÖHHbHaH npoM b im n eH H O C T b », 1975, Mb 7.

PaCCM OTpeHM  B O npocb l H3TOTOBHeHHH aHlOMHHHpoBaHHOfl HHCTO- 
Boß  c t b h h  a h h  rn ym H T eH eß  aBTOM oöHHeß K a M A 3 . T a ö n .  1. 
P h c , 2.  B  H Ö H. 5.

BCECO fO SHblfi

3AOHHbll^l

MALUMHOCTPOm 'E/lbHblK  

klHCTMTyT (B3MM) 

OB"b51BJ151ET nPM EM  

CTYAEHTOB  

HA 1975/76

yMEBHbiî i ro,A
HA CDAKy/lbTET 

TPAHCnO PTH O rO  

M 3HEPrETMMECKOrO  

MALUMHOCTPOEHM5I

cPaKynbTeT roTOBMT HHweHepoB-MexaHHKOB no cnei^ManbHocuiM:
AB TO M O E M J1M  M T P A K T O P b l;  

A B M rA T E IIM  B H Y T P E H H E rO  C rO P A H M P ;
T Y P E M H O C T P O E H H E

0 6 y < ie H H e  b M H C T m y T e  o c y n ;e c T B J if le T C J i 6 e 3  O T p t iB a  

o t  n p o n 3 B o f lC T B a  n o  3dOHHOM  h  B e M e p H e f i  c p o p M e .

B c T y n M T e n b H b ie  3 K 3 a M e H b i  n p o B O f lB T c s i  n o  M a i e M a T M K e  

(n M C b M e H H O  M y C T H o ) ,  CpM 3H KG  ( y C T H o ) ,  p y C C K O M y  9 3 b lK y  

m J i H T e p a T y p e  (c o M M H e H n e  n u c b M e H H o ) .  

r i p M e M  3 a s iB J ie H H M : Ha 3 a o H H o e  o ö y M e H w e  c  20 a n p e n s  

n o  31 a ß r y c T a ,  B C T y n n T e j ib H b ie  3 K 3 a M e H b i  c 15 M a s  n o  

10 c e H T J i ö p ä ;  H a  B e n e p H e e  o 6 y n e H n e  c  20 m k j h j i  n o  31 a ß r y c T a ,  

B C T y n M T e / ib H b ie  3 K 3 a M e H b i  c  11 a ß r y c T a  n o  10 c e H T S ö p a .  

r i p n e M  H a  c T a p u iM e  K y p c b i  —  c  1 m k jh b  n o  25 a ß r y c T a .

A f l p e c  M H C T M i y T  a: 107014, MocKBa, B-14, 5-si Ba6aeBCKaa ya., fl. 3. 
CnpaBKiM no TeaetfioH y 268-16-51,
n p o e 3 f l :  craHUMH M expo  «CoKonbHW KK», f la a e e  TpoaaeviöycaM M  14, 32, 41, 
TpaMBaaiMM 4, 7, 13 flo  octaH oaxK  « f lo M  KynbTypbi m m . PycaK O sa».
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ripMMeHeHMe 3KCnnyGTG4MOHHO-npocj3MnaKTMHecKoro o6opy- 
AOBQHMfl flnq KOHBenepHbix CMcreM OTfleneHMq OI1KO (xopnopa- 
î Mq M3amcoh Kunn) yfljiMHqeT cpoK cnyx(6bi KOHBeäepoB npn oa- 
HOBpeMeHHOM CHMXeHHH 3KCnnyaTQL;MOHHblX paCXOflOB.

i m  j  j
OPCO DIVISION M a d iso n -K ip p  Corporation
201 Waubose Street/Madison, Wis 53784 
T tlB p h o n ®  608/244-3511

A B T O M a T H n e c K H H  a n n a p a T  f l n n  c m 33 K H  lu t m c ^ t o b  K O H B e f ie p -  
H bix u e n e n  c e p H M  or iK O  011-4 a B T O M a T H H e c K H  b b o a h t  t o h h o  
O T M e p e H H o e  K o n M n e c T B O  c M a 30 H H o r o  M a T e p H a / ia  b  n o f l B e p w e H -  
Hbie H 3H o c y  c o e A H H H T e j i b H b i e  3 B e H b n  H a  u iT H c f j T a x .  A n n a p a T  
c n o c o Ö c T B y e T  y M e H b i u e H H t o  T p e H H n  b  k o h  s e f t e p H b i x  u e n n x ,  
c H H w a e T  n o T p e Ö / ie H H e  3 H e p r * H H , y w i e H b w a e T  H 3 H O C  h  c o K p a m a e T  
3K c n iiy a T a iA H O H H b ie  p a c x o A b i .  C M a 3 0 H H b ie  M a T e p H a / ib i  n o f l a t O T -  
cfl b T e q e H H e  n i o 6 b i x  3a f l a n H b i x  H H T e p B a i i o B  B p e M e H M . 0 6 p a 30 -  
B aH H e n a p o ß ,  p a c n b i n e H H e  h / ih  n p o c a n H B a H H e  c M a 3 0 H H b ix  M a - 
te p H a / iO B  H C K / iK > M a e T C B .

A n n a p a T  a*** C M a 3K H  T p o n n e f t H b i x  p o / i h -  
KOB C e p H H  OFIKO On-101 a B T O M a T H H e C K H  
H a H O C M T  T O H H O  A 0 3 H p O B a H H b ie  n o p u M H  C M a -  
30H H o r o  M a T e p H a n a  H a  A e p m a T e n H  T p o n -  
n e H H b ix  p o / iH K O B  b  3a A a H H b i e  H H T e p e a n b i  
e p e M e H H . A n n a p a T  n p e A H a 3 H a n e H  a / ib  6 6 -  
C/iyWHBaHHfl Bcex H 3 B e C T H b IX  T p o n / i e H H b l X  
K O H B e w e p H b lX  C H C T e M .

O GecneHHBan Ö ecn epe Ö oH H yK ) n o fla s y  
CMa30HHoro M a Te p H a n a  h  n o n H y io  o ö p a Ö O T- 
Ky Bcex aneM eHTO B, a n n a p a T  H C K m o n a e T b  
ro w e  epeM n B03M 0W H 0C Tb H e w e n a Te n b H b ix  
M exaHHnecKHx B03ASH CTBH H, HTO yA JiH H n e T 
cpoK c n y m 6 b i Tp o n n e ftH b ix  p o a h k o b . B b ic o - 
ftan 3 K c n n ya Ta A H O H H a n  rH Ö K o c Tb  a n n a p a T a  
no3BonneT o ö c n y w H B a T b  B b ic o K o c u o p o c T - 
Hbie, pa3M eiA eH H bie Ha p a 3 H b ix  y p o B H n x  
Tp onneH H bie, oÖ b iH H oro  T H n a  h  3KC4eHT* 
PHHHbie p o n H K H .

O T A e n e H H e  O F IK O  H M e e T  a iH p o K M n  A n a n a 30H T e x H H H e c K H x  
B03M0 W H 0C T e H  A ^ f l c o K p a m e H H n  n p o c T o e e  K O H B e n e p o s , y A A H H e - 
h h h  c p o K a  h x  3K c n n y a T a i4H H  h  c H H m e H H n  c t o h m o c t h  S K c n n y a -  
T a U H O H H O -n p O 0 H /ia K TH M e C H H X  p a Ö O T .

O T A e n e H H e  0 I1 K 0  n p e f l/ ia r a e T  n o / iH b in  K o M n n e K T  o Ö o p y A o a a - 
HHfl A^lH C M 33KH M O H H C T K M  B C eX  O C H O B H b lX  T H n O B  n O A B e C H b lX  H 
H a n o / ib H b ix  K O H e e n e p H b ix  c h c t c m .  K p o M e  T o r o ,  no c n e ijH a n b - 
HbiM  3a K a 3aM  cfm pM a  o G e c n e n H B a e T  n o c T a B K y  9K c n n y a T a 4 H O H - 
H o -n p o c J jH n a K T H H e c K o ro  o O o p y A O B a H H n  AJifl y H H K a n b H b ix  k o h -  
B e n e p H b ix  C H C T e M . C M a 3o n H b ie  y c T p o w c T B a  n o A a tO T  a B T O M S T H - 
n e c K H  A 03H p o B a H H b ie  n o p A H H  C M a 30H H b ix  M a T e p n a n o B  m n o A - 
B e p w e H H b ie  H 3H o c y  30Hbi K o H B e n e p H b ix  C H C T e M : c o e A H H H T e n b - 
H b ie  LUTHCpTbl H 3B eH b fl l^ e n e A , O T K p b lT b ie  H 3a K p b IT b ie  T p O il/ ie H - 
H b ie  p o n H K H , H a n p a B n n t o u jH e  h  K o n e c H K H .

LL ie TO H H b ie  o H H C T H T e n b H b te  y c T p o H C T B a  c o  c n e A H a n b H b iM  n p n -  
BOflOM y A a n n iO T  c n e flb i K p a c K H , n a n n n b ,  c o p .  r p n 3 b  c  u e n e rt , 
K o / ie c , p o n H K O B , r p y 3 0 H e c y u 4 H x  n n a H O K  h  C -o 6 p a 3 H b ix  k p i o k o b .

Ec a h  B bi C T a B H T e  3 a A a n y  y B e n H H H T b  c p o K  c n y w ö b i  K o H B e n e - 
p a  H a  300 h  6 o n e e  n p o q e H T O B , H a B e flH T e  c n p a s K H  o c t o h m o c t h  
ycTaHOBKH h  3KcnnyaTauHH oCopyAOBaHHn b  oTAeneHHH O I1K O . 
A o n o n H H T e n b H y io  H H cp o p M a A H to  m o w h o  n o n y n H T b  n n c b M e H H o  
H n H  n o  T e n e c ^ o H y .

OöopyAOBOHwe OI1KO ycTOHOBneHO
HO KOMCKOM aBT030B0Ae 
H BonXCCKOM 0 B T 0 3 0 B 0 A e

mm. 50-neTMq CCCP

O H H C T H T e f l b  K O H B e ß e p H b l X  C H C T e M  c e p H H  OFIKO OF1-8 C  n p H -  
B O flM M O H  U je T O M H O H  C M C T e M O Ö  n p e f l H a 3H a H e H  fl/IH  O H M C T K M  i< e - 
n e n ,  f l e p w a T e / ie H  T p o a n e H H b i x  h  o ö b m H b i x  p o i i h k o b .  O w M C T H a  
O C y U I e C T B J in e T C H  3a  O f lH H  B b lC 0 H 0 3 K 0 H 0 M M H H b IM  LtHH/1, B  X O f le  
K o T o p o r o  y f l a / in e T c a  r p n 3b ,  p m a B S H H a ,  H a H H n b ,  c / ie f lb i  K p a c K H .  
F I p H M e H e H H e  a n n a p a T a  c n o c o ß C T s y e T  y M e H b u j e H M i o  B b i n y c K a  
6 p a K O B a H H o H  n p o f l y K i f H H .

3 a n p oc b i H a  n p o c n e K T b i h  K a T a jio rH  n pocH M  HanpaBJiHTb n o  a ;;p e c y : 103074, M ocK B a , n ji. H o rn H a , 2/5. n p oM b im jieH H b ix  K aTa-
jio roB  m H TB CCCP.
I Ip H o 6 p e T e H H e  T O B a p o B  H H O c T p a H H o ro  n p oH 3 B O A C T B a  o c y m e c T B n H e T C H  o p ra H H 3 a n H H M H  n e p e 3  M H H H c T e p c T B a  h  B eA O M C TB a, b  B e n e -  
HHH H O TO pb lX  OHH H aX O flB TC H . B/O  «B H E L U T O P fP E K / lA M A »Вологодская областная универсальная  научная библиотека 
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06opyAOBaHwe cßMpMbi KPOCC 
f ln n  M e T a n n o o 6 p a 6 o TK H , 
c 6 opK M  M KCflblTaHMM 
Ha aBTO M aTHM eCK HX HHHHBX 
n o B b iu ia e T  n p o n 3B O flM Te n b H o cTb

KPOCC —  KpyrmeMwaji b  Mupe cjjup- 
Ma no npon3BOflCTBy cneuna/ibHbix 
cTaHKOB. 3aßOflbi cßwpMbi pacnono- 
>neHbi b  CLL1A, CDPr, A h t j i m m  n  Jlno-
HMH, H a  Ka>KAOM M3 HHX MMeiOTCB  

CBOM K O H C Tp yK TO p C K H ß O TflejIb l H 

n p o n 3 B O flC T B e H H b ie  u,exn.

C  M O M e H T a  OCHOBdHHB B 1 8 9 8  I". 

CjDUpMa MCnOJ1b3yeT ÖOJlbLUHHCTBO 

C O B p eM eH H b lX  M e T O flO B  CT3H K O C T p O e-  

HMSI, BKJltOHafl «y3J10B0M M e T O fl KOH- 

CTpyKl^MM CTaHKOB». C t 3HKH M J1MHMM,

D O K a3 aH H bie  c n p a B a , h b j i s i i o t c j i  t o j i b -  

KO o 6 p a31 4 aM H  pa3JlHMHblX THnOB  

CTaH KOB, O A H a K O  B c e  OHH riO C T p oeH b l 

c  n p H M e H e H M e M  a H a n o rn H H b ix  o c h o b -

HblX y3J10B ---  CT3HMH, M eX3HM 3M O B

noA äM H , n p H B O A O B  T p a H c n o p T e p o B ,  

0 p e 3 e p H b ix  ro n o B O K , n p u c n o c o ö n e -  

HMM 33>KMMa CnyTH HKO B H T. A-
Ct3hkm cJjMpMbi KPOCC, KaK noKa- 

3 b lB a eT  O nblT, npHMeHJIIOTCJI BO MHO- 
r n x  oTpacjuix: aBTOMoömibHOH, TpaK- 
TOpHOM , aBHaUH OHHOH H JieTKOM n p O -  

MblLUJieHHOCTM. FlpOH3BOAHTeJIbHOCTb
o 6 o p y A O B a H H B , c o 3 A a H H o r o  p a H e e ,  

B 0 3 p a c T a n a  o t  o a h o h  AßTajiM  b  c M e -  

H y a o  c e M u c o T  A e T a JieM B M ac- « M e -  

T O A  y3 ilO B O H  KOHCTpyKLtMH CTaHKOB»  

H e orp a H M H e H , n c n o J ib 3 y e T  B b ico K O -  

n p o M 3 B O A H T e n b H b ie  M e T O A b i h  o 6 e c -  

n eH H B a eT  pa3JiH M H yto n p o n 3 B O A H T e n b -  

HOCTb.
E c j i h  Bbi HaMepeHbi noKynaTb h o -  

Boe o6opyA°BaHHe flnn MeTa/uiooö- 
paöoTKH, c6opKH mjim McnbiTäHHM, n o -  

w a jiy n c T a ,  o 6 p a T M T e c b  k tJ jn p M e 
KPOCC. Mbl LjeHHM B03M0>KH0CTb 
npoAeMOHCTpnpoBaTb c b o h  onbiT Ha 
BauueM h3asjihh m ASTb peKOMeHAa- 
14HH no noBbiujeHHio npoH3BOAHTenb- 
h o c t m  MeTannoo6pa6oTKM b  nepe- 
cHeTe Ha o a h o t o  pa6onero.

CROSS
CROSS-FRASER D IV IS IO N  
Fraser, M ichigan 48026, C IU A  
CROSS E U R O PA-W ERK , GmbH 
7317 Wendlingen/Neckar, <DPr 
CROSS IN T E R N A T IO N A L , A, G. 
Knowsley, Lancs. L349EZ, AHrjiHH 
ENSCH U -CRO SS K. K.
Hamakita C ity, H iio h h h

Ä B TO M aTM ie C K M e 0 A H 0 n 0 3 H A H 0 H H b le  C ia H K H  KPOCC 
A nn  M H o ro o n e p a ijH O H H O H  oSpafioTKH f le ra n e ü  b  yc - 
h o b h u x  M e n K o c e p H M H o ro  np oH 3B O A C TB a

K O M nne K C  H3 OflHOH HHH HeCKOJIbKHX aBTOMaTM- 
•iBCKHX flMHHM M CneifM aJIbHUX CTaHKOB KPOCC, Bbl- 
n o n H ü io iA H x  M e T a n n o o '6 p a 6 o T K y , c S o p n y  h  H cn u Ta - 
h m b  A e T a n e ü  b  ycnoBM BX c p e A H e - h  K p y n H o c e p x H - 
H o ro  n p o H 3B O A C TB a. K o M tin e K C , noKa3aHHM ft h h m o , 
COCTOHT M3 HeCKOflbKHX JIHHHH TH n a  KPOCC M OD II
TR A N S FER -M A TIC , Ha K O T o p u x  nepeMeuteHHe Ae- 
Tanetf ocyiuecTBim eTca uiaroBbiM Tpa H cno prepoM

3 a n p o c b i H a  r ip o c n e K T b i h  h x  k o h h h  n p ocH M  H anpaB jiH Tb  n o  a j jp e c y :  103031, M ocK B a, K-31, K yaH e ijK H ft m o c t ,  12. O T n eji n p o- 
M u n u ieH H b ix  K a T a jio ro B  rnHTB CCCP. Ten. 220-78-51.Вологодская областная универсальная  научная библиотека 
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ÄBTOM&TUMeCKMe M K © r0 n 03Hl^M0HHb?e CT3HXM KPOCC 
c M H A e K C kp yjc iu H M  c to h o m  a h a  M H o ro o n e p a iin o H - 
hoh c 6 p a 6oTKM A e Ta n e w  b ycnoBH six x p y n H O -, c p e f l-  
ne - h M e n K o c e p H H H o ro  n p cH S B O ß C TB a

Ä BTCM aTH M GCKa^ cneuNanbHas* o 6 p a 6 aTb!BaioiJJia$i ro n o e x a  KPOCC 
c m icJioBhiM  n p o rp a M M H b iM  y n p a e n e H H e M  flJin M H o ro o n e p a A H O H - 
hom o 6 p a 6oTKH f le ia n e n  b ycnoBH six M e n x o c e p H H H O ro  n p © H 3-  
BOACTBa

ÄBTO M aTHH eCKHe J1HHHM KPOCC M O D  I 
TR A N S FER -M A TIC  fln n  M H o r o o n e p a - 
U.HOHHOH o 6 p a 6o TKH  A l a n e n  b y c n o - 
BHBX c p e f lH e - h M en K O cep M M H o ro  n p o - 
M3BOACTBa. A exa n n  n e p eM eu ia fo rca  
3a c n e T C K o n b w e H H n  n o  HanpaBnsikO- 
ujhm  T p a H c n o p te p a

A sTO M a TH H e cK H e  h h h h h  KPOCC M O D  
III TR A N S F E R -M A TIC  A ™  MHoroone- 
paLVHOHHOH o 6 p a 6oTK H  A ^Ta n e M  b y c -  
jto bh bx K p y n H o - h c p e A H e c e p H H H o ro  
npoM3BOACTBa. Ha j ih h h b x  3T o r o  TH n a 
A e Ta n n  3a>KHMaiOTCsi b cn y TH H x a x , k o - 
To p b ie  3 a c n e T  >xecTxo  cesi3a H H o ro  
c h h m h  T p a H c n o p ie p a  n e p e M e m a fO Tc a
OT O AHOti n 03HAHM K APY^OM

ABTOM aTM HeCKHe HHHHH KPOCC 
M O D  IV TR A N S F E R -M A TIC  H 
A SSEM BLE-M ATIC  f\nn M H o ro - 
onepai^MOHHOM  o 6 p a 6oTK H  Ae" 
Ta n e n  b ycn oB H six  x p y n H O - h 
c p e A H e c e p H H H o ro  n p O H 3B O A C T- 
Ba. Ha 3T h x  jih h h b x  A ^ T a n n  3a- 
WHMaiOTCSI B CnyTHHKaX, K O TO - 
p u e  ABH W yTC fl H e33BHCHMO 
oam h o t  A P Y r o r o  c noM O iA bvo 
HecHHXpOHHO CBB3aHHOTO C HH­
MH T p a H c n o p T e p a

3 a n B K H  H a  n p H o ö p e T e H H e  T O ß a p o B  H H O C T p a H H o r o  n p o H 3 B O f lC T B a  H a n p a B J in iO T C H  o p r a H H 3 a i jH H M H  M H H H C T e p c T B a M  h  B e n o M c T B a M  
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LleHa 40 Kon. ^ ^  L ^ - - Mhackc 70003

21 0 0 0  LU TYK  B M a c 

f l o n y c n :  0 ,0 5  m m  

K O H U e H T p M M H O C T b : 0 ,0 5  M M

3 tm 3aKnenKH M3 BbicoKonpcwHoro MaTepna/ia Vi3roTOB/iaioTCR na« 
TMnuMHbie neiaiw aaa xo/ioahoü BbicaaKM (y3nne a o n y c K H , öo/ibwoe 
Ko/inMecTBo). ripHMeHatoT MaTepnanbi ot C60 m 100 Cr6. 
flonycKM cocTaanflKDT 0,05 mm m MeHbwe. KoHueHTpuaHOCTb 
AHaMeTpoB aewMT b  paMKax 0,05 m m  no/iHoro OTH/ioHeHMH CTpe/iKH. 
M3roTOBHTean cooömator o K03<txt>nuneHTax no/ie3Horo aeücTBHa 
npeccoB aaa xo/ioahom LUTaMnoBKH, cociaB/iatoujux ot 80 ao 89%
M OÖ MHCTpyMeHTaX, flOCTMraiOLUMX CT0MK0CT6M OflHOTO MM/l/lMOHa 
aeTanePi. (locne TepMooöpaöoTKM 3an/iermn roTOBbi k MOHTamy. 
y  Bac TpyaHwe npoöneMbi b oöaacTa npon3BoacTBa?
MomeT öbiTb, hto Mbi HaäaeM petueHHe ana Bac b oönacTM xojioahom 
oöpaöoTKM aaeaeHneM.

National Machinery
h+auHOHanb MaiüHHepM Ho., TH0<t>HH, Oraüo, CLUA 44883 HauHOHanb MaaiHHepH TOBapnmecTBO c orpan. 

OTBCTCTBeHHocTbio 8500 HtopHÖepr, PereHCÖyprep LUtp.420, n o M T O B b iü  b l l i h h  1249, eppr
rip O eH TM pO B aH H e M HOHCTPVHUHH BblCOHOnpOM3BOAHTeTlbHblX MaLUHH XOOOaHOM M TOpflHeM  B b icaaH H .

CO
■*
I

3 a n p o c b i Ha n p o c n e K T b i h  K a T a jio rn  n pocH M  HanpaBJiHTb n o  a a p e c y :  103074, M o cK ß a , nn . H orH H a, 2/5. O T a e ji n poM b im n eH H b ix  Ka- 
T a n o roB  m HTB CCCP.
n p H o ö p e T e H H e  TOBapoB H H ocT p aH H oro  npOH3BOACTBa o cym ecT B J ia e T ca  opraH H 3aijH H M H  n ep e3  M HHHCTepcTBa h  BeflOM cTBa, b Befle- 
h h h  K O T o p w x  o h h  H axoA flTCH . B/0 «BHELliTOPfPEK/lAMA»
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