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KaHfl. TexH. Hay« E. M . ffiMTTEPMAH
HAMH

B HACTOJHHEE BpeMH a erK O B o ii aB TO M o6 H ab iiu ii T p a iic -  
n o p T  —  oÖ m ecTBeH H U H  vt H H AH B H flyaabH u fi —  eJKeroa.no 

nepeB03HT o k o ä o  2 M a p a . n acca>K H poB ; n pH 6 aH 3 H T eab iio  n oaoB H  ■ 
Hy nepeB03H T TaKCH.

B 6aH>KaHmHe roflbi HaMenaeica 3naliHTeabiibiH p o d  Bunycxa 
aerKOBbix aBTOMOÖHaefl pna n oa n o ro  yflOBJieTBopeHHH noTpeöHo- 
cth H apoflH oro xo3aftcTBa, pacmHpjjHHH hx  axcnopTa h yBeanve- 
hhh npoflaatH  HaceaeHHio.

B 3aBHCHMOCTH OT Ha3Haq6HHH (oÖIfleCTBeHHOTO H HHflHBHfly- 
aabHoro Hcnoab30BaHHa) k KOHcrpyKUHH aerKOBHX aBTOMOÖHaefl 
npefliHBaaiOTCH pa3aHHHbie TpeöoBaHHg. B HacTOHiuee BpeMa b 
CCCP ToabKO OKoao 30% Bcero napna aerKOBbix aBTOMOÖnaeft 
Hcnoab3yeTca b oömecTBeHHoß c4>epe.

K  aerKOBbiM aBTOMOönaaM, Hcnoab3yeMHM b KaaecTBe oßmecT- 
BeHHOro TpaHcnopTa, oraocaTca tb k ch , cayjKeÖHbie h cneuiiaab- 
Hhie aBTOMOÖHaH, KOTopue xapaKTepH3yioTca b h cok oh  HHTeiiciiB- 
HOCTbio SKcnayarauHH. roflOBoii npoßer tb k ch  cociaBaaeT 75—  
90 Tue. km, a cay *eö iib ix  aerKOBHX aBTOMOßnaeft ä o  30 t h c .  km. 
06iuhA npo6er aerKOBbix aBTOMoßHaeii b  TeaeHHe ero cpoxa 
cayiKÖH paßeH npHMepHo 300— 350 t h c .  km. FlosTOMy bh cokh c 
Hafle*HOCTb h floaroBeauocTb ÄoajKiiu ßuTb ero ochobhhm h no- 
Ka3aTeaaMH.

HHflHBHflyaabHoe Hcnoab30BanHe aerKOBHX aBTOUoÖHaeft xa- 
paKTepH3yeTca oraocHTeabHO h cbh cokoh  HHTeHCHBHOcrbio hx 
SKcnayaTaiiHH. OcHOBHoe TpeßoBaiiHe, npefliH B aneM oe k hhahbh- 
ayaabHUM aerKOBHM aBTOMoßnaaM, —  M a a n f l  coßcTBeHHuii Bec 
npn HeoßxoflHMofl naae>KHocTH h floaroBemiocTH. 3 t o  TpeßoBaHHe 
OCHOBaHO Ha TOM, HTO MHOTHe 3K0H0MHHeCKHe (J)aKTOpU, B 3H3HH- 
TeabHoft CTeneHH on p ea ea a io m n e ctoh m oc tb  3KcnayaTaiiHH hhah- 
BHflyaabHUX aerKOBHX aBTOMoßHaefl (3aTpaTu  Ha to iw ih bo, CMa- 
3oaHue M aTepnaau , 3anacH ue aacTH h  t .  n . ) ,  npaMO 33bhcht o t 
hx Beca.

JXna yflOBaeTBopeHHa nepeancaeHHHx TpeßoBaiiHft b CCCP h 
b pa3BHTUX KanHTaaHCTHaeciCHX CTpanax BunycKaiOT aerKOBHe 
aBTOMoßnaH pa3anaHHX th iio b  h Moaeaefl, OTanaaiomHeca oähh  
o t  flpyroro KoanaecTBOM MecT, BecoM, paßomiM oßteMOM flBHra- 
Teaa, thhom  Ky30Ba h t .  in. f la a  ou,eHKH aerKOBux aBTOMoOnaeft 
pa3aHMHUX th iio b  npHMeHHioTca oßmne KaaccH(J)HKauHOHHue npH- 
3HaKH (napaMeipu).

B n acToam ee BpeMa iiaH öoabinee pacnpocTpaneim e noayiH Jia  
KaaccH^}iiKauHa no flByM o c h o b h u m  noKa3aTeaaM : paßoaeM y o6t>- 
eM y flBHraTeaa h cyxoM y  Becy aBTOMOÖnaa —  Becy HecHapaaceH- 
n o ro  aBTOMoßaaa. Paß on n fl o ß teM  xapaKTepH3yeT noTem iHaab- 
H yio  B03M0JKH0CTb flBHraTeaa, a Bec aBTOMOßnaa —  flonyCTHMyio 
Harpy3Ky h nporaocTb . B TaßaH iie npHBeaeHa KaaccH(j)HKauHH 
aerKOBbix aBTOMOßnaeft, pa3paßoTaHHaa HAMH h yTBepacfleiiHaa 
HTC MnHHCTepcTBa aBTOMOÖHabHOH npoMbimaeHHOCTH. npHHa- 
r a e  npeaeab iib ie 3HaneiiHH pa ß oa ero  oßi.eM a flBHraTeaa h c y x o ro  
Beca a a a  OTfleabHHx rpynn  aBTOMoßnaeö He aBaaioTca He3u6ae- 
MHMH H MOryT H3MeHHTbCH c pa3BHTHeM TCXHHKH.

Kjiacc aBTO- 
MOÖllJlfl

rp
y

n
n

a

npeaejib-
Hble 3na- 
MeHHH pa- 
ßo 'ie ro  
ofibeMa 

aBHraTeaa 
B A

npeaeab-
Hbie 3iia- 
qeiiHfl c y ­
x o ro  Beca

B KZ

HaBHaiemie

I (o co fio  Maauft) 1 flo  0,9 flo  700 IlHflHBHflyaJIbHblO aBTOMO-

2 0 ,9 -1 ,2 700 -  850 T o  ace
II (Maaufl) 1 1 ,2 -1 ,5 850 -  950 •

2 1 ,5 -1 ,8 950-1150 T o  JKe h cjiyjKeÖHbift
I I I  (cpeaHHÜ) 1 1 ,8 -2 ,5 1150-1250 T o  JKe H TBKCH

2 2 ,5 -3 ,5 1250-1500 CjiyjKefiHbiA aBTOMOÖHjib
IV  (ßoabiuoft) 1 3 ,5 -5 ,0 1500-1700 T o  JKe

2 Eojiee 5 ,9 Eojiee 1700 •
V (bucuihA) He peraaMeHTHpyeTCH •

B CTpaHax 3anaflHoä Eßponu ßoabiuyio aacTb cocTaBaaiOT aer- 
KOBHe aBTOMoGaaH ocoßo Maaoro Kaacca, x o ta  hx floaa 3a no- 
caeflHee BpeMa necxoabKO CHnsntiacb (c 73 äo  63%) o t  Bcero 
oßbeMa npoH3BOflCTBa aerKOBux aBTOMoSaaefl. I1poh3boactbo 
aerKOBbix aBTOMOÖHaeä Maaoro h cpeflHero KaaccoB b s th x  crpa- 
Hax HMeeT TeHfleHUHio k  noBumeHHio (26,8—36,6%).

M Horae ro flu  aerKOBoft aBTOMoßnab b CCCP 3aHHMaa b 06- 
meM npoH3BOflCTBe aBTOMoÖHaeft BTopocTeneHHoe noaoaceHHe, 
Tax KaK flaa yflOBaeTBopeHHa neoTaoK iiux Hyatfl HapoflHoro xo- 
3HHCTBa TpeßoBaaHCb b nepByio oaepeflb rpy30Bue aBTOMOÖnaH. 
JlerKOBue aBTOMoßnaH o6cay%HBaaH ynpeacfleHHa, CBH3b, cko-
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2 ■ ÄBTOMoßHjibHan npOMbllUJieHHOCTb J6  5, 1970 r.

pyio ii H eoTJ ic»K H yio  MeAHUHHCKyio n oM o m b , n ep eB 0 3 K y  n acca jK H - 
pOB B TaKCH. Ä J Ifl H H Ä flBH ÄyajIbH H X  HyJKÄ IiaCeACHHH BblflejIB - 
j io c b  M a jio  aBTOMOÖHaeft.

J lo  BeAHKOÜ OTeUeCTBeHHOft BOftllU  COBeTCKOÜ aBTOMOÖHAbHOfl 
npoM binuieHHOCTbio öu ah  B u n ym eH U  T p n  öa3 0B b ie  MOAeAH aerK O - 
BblX aBTOMOÖHJieft: Ha TopbKOBCKOM aBT033BOA0 aBTOMO-
ÖHJIb TA3-A C OTKpblTUM  ÜHTHMeCTHblM Ky30B0M  (1932—  
1936 rr.) H aBTOMOÖHAb M -l C 3aKpbITblM  nUTHMeCTHblM Ky30BOM 
(1936— 1941 n \ ), na M ockobckom aB T0 3aB 0A e aBTOMOÖHJIb 
3HC-101 c 3aKpbiTbiM  m ecTH M ecTiib iM  Ky30B0M  (1936— 1941 rr.). 
ABTOMOÖHJIb rÄ3-A  OTAHHaACH MaJIbIM BeCOM, H.MejI BblCOKyiO 
npOXOÄHMOCTb, HO nO KOMlflOpTaÖejIbHOCTH H HaAeJKHOCTH He 
yA O B J ieTB opa ji n oT p eÖ H T ejie ft. E ro 3aMeHHJi aBTOMOÖHJIb M -l,  ö o -  
j ie e  cooT B eTC TB y iom H ft TpeöoBaH H H M  3 K cn jiyaT ap H H  b H au ieft cT p a - 
He. 3 tot aBTOMOÖHJIb öbiji n p H roA eH  a ah  paöoTbi b caMux pa3 - 
HOOÖpa3HUX ÄOpOJKHblX H KAHMaTHHeCKHX yCJIOBHHX H HM ejI ÄO- 
c T a T o m io  BM ecTH TejibH biä  Ky30B. H a aBTOMoÖHJie M -l ö b iji y c T a -  
IIOBJieil HeTbipeXUHJIHHApOBblfi ABH TaTeAb C paÖOHHM OÖ-beMOM 
3,28 A, MOIUHOCTblO 50 A. C.

ABTOMOÖHJIb 3HC-101 XapaKTepH30B3JICH OTHOCHTejlbllO BblCO- 
Koft KOMijiopTaöejibHOCTbio. B ero Ky30Be öuah ycTaHOBJieHbi oto- 
nHTejib h paAHonpneMEHK.-Ha aBTOMoÖHJie 3HC-101 npHMeHHAcft 
BOCbMHHHAHHApQBblft lAB'HraTeAb C paÖOHHM OÖbeMOM 5,76 A, 
MoiHHOCTbio 90— 110 a . c., KopoÖKa nepeaan öbiAa CHaöateHa 
CH’HxpoiiHßaTopaMH na BTopoii h TpeTbeft inepauanax. 3 t o t  a«TO- 
MOÖHAb HMeA yAOBAeTBopHTeAbHyio npoxoAHMOCTb Aaaie na rpyH- 
TOBblX Aoporax H OTAHHHACH BbICOKOft npOHHOCTblO H IiaAOKIIO- 
CTblO.

M oacah  aBTOMOÖHJieft, Bbinymemibie b nocjieBoeinibie roAbi, ne 
yCTynaa no npoxoAHMOCTH npemiiHM m o a c a h m , HMeaH ööabiuyio 
iiaAOKiiocTb h AOJiroBemiocTb. HanpHMep, npoöer aBTOMOÖHaeft 
3HJ1-110, SKcnjiyaTHpoBaBiuHXCH b KanecTBe Taxen, aocTHraa 
800 t u c . km . KoiiCTpyKUHH aBTOMOÖHAeft, BunycuaeMux B 
50-e roAU, xapaKTepH30B3AHCb ne3aBHCHMUMH nepeAHHMH noa- 
BecKaMH, KopoÖKaMH nepeaan c  CHHxpoiiH3aTopaMH, TopM03aMii 
C THApaBAHHeCKHM npHBOÄOM, THApaBAHHeCKHMH aMOpTH3aTOpaMH, 
OTOnHTeAJIMII H BeilTHAHUHOIIHblMH yCTpoftCTB3MH, a TaKJKe yAOÖ- 
h u m h  CHACHbHMH. H a öa3e 3t h x  aBTOMoÖHAeft öbiAH nocTpoenu 
pa3AHMHUe HX MOAHljlHKaUHH.

B 1956— 1960 rr. aBTOMOÖHAbHaa npoMbiuiaeHHOcTb aocTHraa 
eu;e öoaee 3iianHTeAbHux ycnexoB KaK no yBeanneHHio nncaa b u - 
nycKaeMHx MOAeAeft, TaK h no ycoBepmeHCTBOBaHHio KOHcrpyK- 
Ö.HH aBTOMoÖHAeft h hx arperaTOB. HaKonAeHHUft onuT noMor C03- 
AaTb HOBbie aBTOMOÖHAH, OÖAaUaBHlHe BUCOKHMH SKOIAyaTaUH- 
öniio-TexHHHecKHMH napaMeTpaMH h coxpaHHBUine cboh cneuwjiH- 
uecKHe oeoöeHHoeTH no cpaBHeHHio c 3apyöejKHUMH 3btomoöhah- 
mh (noBbimeiiHue iiaaeaiHOCTb, aoaroBenHOCTb h npoxoAHMOCTb).

B nocAeAyioiUHft nepHOA (1960— 1968 rr.) aBT03aB0AU npoaoa-
>K3AH pa3BHBaTb H COBepUieHCTBOBaTb CBOH MOAeAH.

H a 3anopojKCKOM aBT03aB0Ae öbiAa co3AaHa HOBan Moaeab 
aBTOMOÖHAH 3A3-966 «3anopo>Keu» no toü  * e  KOHCrpyKTHBHoft 
cxeMe, hto h MOAenb 3btomoöhah 3A3-965, ho c yAyHuieiiHbiMii 
3KcnAyaTauH0HHUMH noKa33TeAHMH. TecHuft h ycTapeBuiHH no 
BHeuiHeMy bh äY Ky30B ö u a  3aMeHeH öoaee BMecTHTeAbHUM h cob- 
peMeHHUM. YBeAHHeHHe raÖapHTOB 8btomoöhah  b u 3B3ao hckoto- 
poe noBumeHHe ero coöcTBeHHoro Beca, OAHaKo npn stom  ÄHHa- 
MHHecKHe noKa3aTeAH He CHH3HAHCb. H a aBTOMOÖHAe 3A3-966 
«3anopo>Keu» ycraHOBaeH HOBbift, Öoaee coBepuieHHuft ABHraTeab 
M eM 3-968 MeaHTonoabCKoro MOTopHoro 3aBOAa. Ero paöoHHft 
OÖT.CM noBumeH ao  1200 cm 3, MOIUHOCTb yBeAHHena ao  40 A. c.
YBeAHHeHHe MOIAHOCTH ABHraTeAH AaAO B03MOJKHOCTb nOBUCHTb 
CKOpOCTb aBTOMOÖHAH AO 120 K M jH ', COOTBeTCTBeHHO yAyHlHHAaCb 
h npneMHCTocTb 3btomoöhah. 3HaHHTeAbHO ycHAenu cpenneHHe h 
kopo.ÖKa nepeAan, b KOTopoft ycTaiioBAen eiue oahh cHHxpoHH3a- 
Top (na nepßoft nepeAane), hto  noBUCHAO ee AonroBennocTb h 
oönerHHAO ynpaBaeiiHe.

H a 3anopöKCKOM aBTO33B0Ae C03Aan aBTOMOÖHAb ocoöo Ma- 
jio ro  KAacca bucokoh npoxoAHMOCTH (rana 4 X 4 ) Moae- 
a h  3A3-969 c yHHBepcaAbnuM Ky30BOM, npeAna3iiaHeHHuft aah  
paöoTU b. ceAbCKoft MecTiiocTH. H a aBTOMOÖHAe ycTaHOBAen ab h - 
Ta^eAb MOIUHOCTblO 30 A. C.; MaKCHMaAbliaH CKOpOCTb aBTOMOÖHAH
75 k M / h .:

1 "MOCKOBCKHH aB T03aB 0Ä  M aAO AH TpajK IIU X  aBTOM oÖHAeft (H U H e 
tfBT03'aBOA HM. JleilHHCKOrO KOMCOMOAa), npOÄOAJKaH pa3BHB3Tb 
4f COÖepmeHCTBOBaTb KOHCTpyKUHK) CBOHX aBTOMOÖHAeft, pa3paöo-
T,aa n e p e x o A H y io  MOACAb « M ockbhh-403», a b 1965 r. n e p e m e A  k "
hpbH 3BdACTBy HOBOTO aBTOMOÖHAH « M oCKBHH-408». / (ah aBTOMO- 
'Öiiah  3To ft MOAeAH ö u a  cn poeK TH poB aH  OTBeHaioiUHft co ß p eM e ii-  
11ÜM’ TpeÖOBailHHM 3CTeTHKH ÖOAee KOM(J)OpTaÖeAbHUft II npOCTOp- 
H u ft k y30B  h yA y H in e iia  n o A B e c x a  3btomoöhah. B KOHCTpyKUHH 
aBTOMOÖHAH' « M ockbhh-408» öuna n p eA ycM O T p en a  B03MOJKHOCTb

M0AepHH3aUHH, CBH33HH0ft C yCTaHOBKOft 3H3HHTeAbHO 00.166 
MoiuHoro ABHraTeAH (MoniHOCTb 75 a . c . ) .  C 1968 r. 3aBOA bh- 
nycKaeT iioßyio m o a c a b  aBTOMOÖHAH «Mockbhh-412». Ü A H O B p e - 

MCHHO C yCTaHOBKOft Ha 3T0M aBTOMOÖHAe ABHraTeAH MOIUHOCTblO 
75 a . c. ö u a a yAyHuieiia KOHCTpyKUHH cuenAeHHH h «opoöKH 
nepeu aH , b KOTopyio BBeueH CHHxpomi3aTOp Ha nepBOft ne- 
peAaue.

rOpbKOBCKHÜ 3BTO33B0A nepemeA. B 1970 r. Ha npOH3BOACTBO 
aBTOMOÖHAH «B oATa» HOBOÜ MOAeAH —  TA3-24. Ho BIieilJHHM 
(JlOpMaM H BHyTpeHHeft OTAeAKe Ky30Ba HOBUii aBTOMOÖHAb «Boa- 
ra »  HaxoAHTCH na ypoBHe Aynuiux coßpeMeHHUX MOAeAeft Aerxo- 
b u x  aBTOMoÖHAeft cpeAHero KAacca. MoiuHocTb ABHraTeAH yBeaH- 
uena a o  98 a . c ., noBumeHU AHHaMHHecKne KauecTBa aBTOMOÖHAH. 
MaKCHMaAbHan CKopocTb AOBeAeHa a o  145 km/h. BcAeACTBHe yc- 
T3H0BKH HeTUpeXCTyneHHaTOft nOAHOCTblO CHHXpOHH3HpOB8HHOH 
KopoÖKH nepeAan ynyuuiHAHCb noKa3aTeA» pa3roHa. CHCTeMa 
T0pM030B ycHAeHa, ycoBepuieHCTBOBaHa noABecKa, noBumeHU Ha- 
Ae>KHOCTb H ÄOATOBeHHOCTb aBTOMOÖHAH, 3H3HHTeAbHO COKpaiUeHO 
BpeMH, 3aTpanHBaeMoe na ero TexHHnecKOe oöcAyiKHBaHHe, H3-3a 
yMeHbuieiiHH KOAHnecTBa ToneK cm 33kh h oÖAerueHHH peryAHpoBa- 
hhh iftexäHH3MbB h arperaTOB. B nacTOHiuee BpeMH na TopbKOB- 
ckom  aBToaaBOAe BeAyTCH T aK *e  paöoTU no co3AaHHio AerKOBO- 
ro aBTOMOÖHAH öoAbiuoro KAacca MOAeAH TA3-14.

f l o  1952 r. Ha TopbKOBCKOM aBT03aBOÄe BunycKaaca aerKOBofl 
aBTOMOÖHab b u c o k o ü  npoxoAHMOCTH TA3-67B, 3aTeM öuao Ha- 
naTO npOH3BOACTBO HOBOH MOAeAH aBTOMOÖHAH 3TOTO KAaCCa 
TA3-69 c Ky30B3MH Aßyx BapuaHTOB: nnTHMecTHUM c OTKpuBaio- 
IUHMCH MHTKHM BepXOM (MOAeAb TA3 -69A ) H yiiHBepcaabHUM co 
cbeMHUM TeHTOM a a h  nepeB03KH naccaiKHpoB h rpy30B (MOAeab 
TA3-69 ).

B 1955 r. npoH3BOACTBO s t h x  aBTOMOÖHaeft ö u a o  nepeBeueno 
Ha YabHiiOBCKHÜ aBT03aßOA. BunycK h x  npoAOA*aeTCH a o  iia- 
cTOHiuero BpeMeHH.

H a YabHHOBCKOM aBT033BOAe co3 A a n  aBTOMOÖHab YA3-469 ho- 
b oü  KOHCTpyKUHH c KOAecH oft ( j io p M ya o ft  4 X 4 , KOTOpuft ö y a e T  Bbl- 
nycKaTbCH b m c c to  3 b to m o ö h a h  TA3-69. H a h ob o m  aBTOMOÖHAe 
ycTaH O Baen  yu H B ep ca a b iiu ft  Ky30B , no3B oaH io iuH H  Hcnoab30BaTb 
aBTOMOÖHab ä a h  nepeB03KH KaK n ac ca ac n p o B , TaK  h rp y30B . Moiu- 
iio cT b  ABH raTeAH  yB eau n eH a  a o  70 a . c ., a M aKCHM aabHaa cko- 
pOCTb aBTOMOÖHAH nOBUHieHa AO 100 km/h. AßTOMOÖHAb Y A 3 -4 6 9  
HM eeT 'ie T u p e x c T y n e im a T y io  K o p o ö K y  n ep eA a n  h K o a e c H u e  peayK- 
T o p u ;  lyiBeanneH A<>po>KiHuft n pooB eT  »b to m o C h a h , h t o  yAyinuiHAO 
e r o  npoxoAHM OCTb.

Ha M ockobckom aBT03aB0Ae hm . JlHxaneBa co3AaHa HOBaa mo- 
Aeab ceMHMecTHoro aencoBoro aBTOMOÖHAH Bucuiero KAacca
3HJI-114. n o  CBoeft KOHCTpyKUHH h SKcnayaTaUHOHHO-TexHHne- 
ckhm noK33aTeAHM 3T0T aBTOMOÖHab HHneM He ycTynaeT coßpe- 
MeHHUM aynuiHM moacahm aBTOMOÖHaeft cßoero Kaacca. Ha neu 
ycTaHOBaeH ABHraTeab MOiuHOCTbio 300 a . c ., Aaiournft B03M0*- 
IIOCTb pa3BHB3Tb 3BT0M0ÖHAI0 CKOpOCTb AO 190 KM/H. ÄAH
Öe30naCH0CTH ABHA<eHHH C TaKoft CKOpOCTbK) Ha aBTOMOÖHAe 
HMeeTCH BaKyyMHUft ycHAHTeab npHBOAa ähckobux  TopM030B h 
THApaBAHneCKHft ycHAHTeab pyaeßoro ynpaBAeHHH. Y  aBTOMOÖHAH 
3HJI-114 oneHb tßucoKHe KOM^opTaöeabHOCTb, naaBHOCTb xoAa, 
xopomee KanecTBO chachhü, yAOÖHO pa3MemeHU naccaacHpu, öt- 
AHnHbie BHeiUHHH H BIiyTpeHHHH OTAeAKa. AßTOMOÖHAb CHaÖIKeH 
yCTaHOBKOft AAH KOHAHUHOHHpOBaHHH B03Ayxa.

PaCCMOTpHM OCHOBlIUe HanpaBaeHHH pa3BHTHH KOHCTpyKUHH 
coBeTCKux aerKOBUx aBTOMOÖHaeft b ÖAHJKaftmeM öyAymeM,

nOMHMO A ß y x  KOMnOIlOBOnHblX CXeM —  KAaCCHUeCKOÖ, n o  KO- 
TOpOH BbinOAHeilU  nOUTH Bce COBeTCKHe MOAeAH aBTOMOÖHAell, H 
c x eM U  c 33AHHM pacnoAOJKeHHeM  A B H raT ea a  ( « 3 a n o p o * e u » ) ,  3a 
pyÖeiKOM  CTaAH AOBOAbllO UIHpOKO npHMeHHTbCH aBTOMOÖHAH c 
nepeAHHM  npHBOÄOM. H x n oH B ae iiH e CBH3ano, n p e * A e  Bcero, c 
TeM , h to  aBTOMOÖHAH c M aao ft K oaecH o ft öa30ft h OTHOCHTeabHO 
H eöoabu iH M  BecoM , B b inoA H eiiH u e n o  K a a ccn n e cK o ft  cx eM e  hah  no 
cx eM e  c 33ähhm  p a cn oao jK eH H eM  ABH raTeAH , OK33aAHCb HeAOCTa* 
t o h h o  ycToftnH BU M H  n pn  e3 A e  c b u co k h m h  c k o p o c th m h  (120 km/h 
h  ö o a e e ) .

npopaöoTKa KOHCTpyKUHH aBTOMOÖHaeft c nepeAHHM npHBOÄOM 
noKa3aaa, h to  ecan ABHraTeab pacnoao>KHTb nepneHAHKyaapHO 
npOÄOAb'HOft OCH aBTOMOÖHAH, TO MOJKHO COIKpaTHTb ÄAHHy aBTOMO­
ÖHAH h cHH3HTb ero Bec no cpaBHeHHio c paBHOBeauKHM no nac- 
caacHpcKOMy noMemeHHio aBTOMOÖHaeM KaaccnnecKoft cxeMU. Ab- 
t o m o ö h a h  c nepeAHHM npHBOÄOM h ABHrateaeM, pacnoaaiKeHHbiM 
nonepeK, He MoryT öbiTb b HacTOHiuee BpeMH peKOMCHAOBaHU äah 
aBTOMOÖHaeft BCeX KAaCCOB H3-3a TpyAHOCTH paCnOAOIKeHHH 
ö o A b iu o ro  no paöoneMy oö ieM y  c h a o b o t o  arperaTa b MOTOOTceKe 
M e*Ä y  KoaecaMH.

M o jk h o  npeAnoaoAiHTb CAeayiomiie nyra pa3BHTHH ochobhux 
arperaTOB nepcncKTHBHUX aBTOMOöiiaeß.
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MexaiiHqecKHe KopoÖKH nepejaq öyayT nocieneHHo 3aMeHHTbca 
aBTOMaTH>iecKHMH (rHÄpoMexaHHaecKHMn) — cnawajia Ha aBTO- 
moöhahx cpeÄHero KAacca, a 3aTeM h Ha aBTOMOÖHAax M a jio ro  
KAacca. BpeHeHHO MOJKeT h b h th  npHMeHeHHe noAyaBTOMaTHue- 
cxaa KopoÖKa nepeAaq c rHÄpoTpaHCljiopMaTopoM KaK ßcwiee Ae- 
uieBaa h npoeraa, no3BOAHioiuaH nocieneHHo nepeftTH k nojiHO- 
CTblO aBTOMaTHHeCKOH KopoÖKe.

BcaeACTBHe yßeAHiHBaioiueftcH ck op o cth  ABHJKeHHH 3btom oöh- 
aeä ocoGoe bhhmbhh€ caeayeT oöpaTHTb na KOHerpyKUHio noAuec- 
kh. C ueabio noBbimeHHa 6e3onacnocTH ABHJKeHHH aBTOMOÖHAb- 
Horo TpaHcnopia Bce uiupe öyAeT npHMeHHTbca He3aBHCHMaa 3aA- 
hhh noABecKa, ocoöeHHO Ha 3 b tom oöh ah x  cpeÄHero h Maaoro 
KAaccoB. B noAßecKax aBTOMOÖHAeft öoAbiuoro h Bbicuiero Knac- 
COB MOJKHO OJKHABTb BHeApeHHH rHApaBAHHeCKHX H nHeBMOTHÄ* 
paBAHaecKHX ynpyrnx SAeMeHTOB. OöH3aTeAbHWM ä a h  3btom o6h- 
Aeä 3thx KAaccoB, craHeT noAßecKa c peryAnpyeMoft »ecTKOCTbio 
B 33BHCHMOCTH OT THna AOpOTH H Harpy3KH 3BTOMOÖHAH (HHCA3 
nacca*HpoB).

C yßeAHaeHHeM ck op o c th  ABHJKeHHH aBTOMOÖHAeft neoöxoAHMO 
yayHUiaTb KOHCTpyKUHK) T0pM03HblX CHCTeM. npH yCT3H0BKe ÄHC- 
KOBblX T0PM03OB MOJKHO nOBUCHTb T0pM03Hble KaqeCTBa aBTOMO- 
,6hah. B Hacroamee BpeMa AHCKOBbie T0pM03a ycTaHaBAHBaiOT b 
nepßyio oaepeAb Ha nepeAHHe Koneca; no Mepe coBepineHCTBOBa- 
HHH KOHCTpyKUHH T0pM030B HX ÖyAyT npHMeHHTb H Ha 33AHHX 
Koaecax. PeryAHpoBaHHe AaBAeHHH b T0pM03Hbix UHAHHApax ko- 
Aec B 33BHCHM0CTH OT Harpy3KH 3BT0M0ÖHAH H K03(j)<{>HUHeHTa 
cuenAeHHa iuhh c Aoporoß TaKJKe noAOJKHTeAbHO BAHaeT Ha Top- 
M03Hbie KaaecTBa aBTOMOÖHAH.

npH nOMOUlH AaTHHKOB SACKTpOHHOrO THna MOJKHO C03AaTb 
ycTpoflcTBO, pearn p y io iu ee  Ha narpy3K y h ycKopeHHe aBTOMOÖHAa, 
a TaKJKe Ha KostJxjjHUHeHT cuenAenna iuhh  c A oporo ft. Pa3p aöoT- 
Ka H BHeApeHHe TaKOrO yCTpOÖCTBa AaCT B03MOJKI10CTb 3HaUH- 
TeAbHO nOBWCHTb Öe30naCH0CTb ABHJKCHHa.

Bbl6op CHAOBOÜ CXeMbl Ky30B0B ÄAH nepCneKTHBHblX THnOB 
AePKOBbix aBTO.MOÖHAeii HivieeT BecbMa BajKHOe OHaueHue. B  uacr- 
hocth, npHMeHeHHe chaoboh  cxeMbi c  necymHM ocHOBaHHeM no- 
3BOAaeT CHH3HTb Bec Ky30Ba npn OAHOBpeMeiiHOM yßeAHneHHH ero  
npOHHOCTH.

K  uiHHaM nepcneK TH B H bix  A erK O ß w x  aBTOMOÖHAeft TaKJKe npeuT»- 
aBAaiOT pH A TpeöoB aH H H : yM eH bm eH H e conpoTHBAeHHH K aae iiH io , 
A yam ee  cu enA eH H e c  noHBofi n a  CKonb3KHX rp y H T a x  h  npH  ABH­
JKeHHH C BWCOKOH CKOpOCTbK).

npH'ABHJKeHHH aBTOMOÖHAH C BWCOKHMH CKOpOCTHMH XOpOUIO

ceöa  3apeKOMeHAOB3AH u ihhu  THna P c paAHaAbHWM pacnoAOJKe- 
HHeM HHTefi KopAa, HMeioiuHe paA  npeHMyiuecTB no  cpaBHeHHio c 
IUHH3MH OÖUaHOH KOHCTpyKUHH. IIIh h w  THna P oÖAauaiOT Ayu- 
uihm cuenAenneM c A oporo ft h MeHbuiHM conpoTHBAenneM Kaae- 
HHIO. HeAOCTaTKOM 3THX IUHH HBAHeTCH BU3WBaeMaH HMH yCH- 
AeHHaa BHÖpauna uiaccn h Ky30Ba aBTOMOÖHAa, ocoöeHHO npn 
ABHJKeHHH no AOpOraM c HepOBHWM nOKpWTHeM (ÖynWJKHWM II 
A P -). 3 tH  BHÖpaUHH qaCTHHHO MOJKHO yCTpaHHTb C UOMOIUbK) 
yAyilUeHHH KOHCTpyKUHH IUHH H nyTeM BBeAeHHH MejKAy Ky30B0M 
h noABecKoft cneunaAbiiw x npoM eJKyTOinwx pe3HH0Bwx 3AeMeH- 
TOB.

rio-HOBOMy aBTOMOÖHAbHaH npOMWUIAeHHOCTb nOÄXOÄHT K 
BonpocaM oöecneaeHHa 6e3onacHOCTH ABHJKeHHH.

B HacToaiuee BpeMa b aBTOMOÖHAbHoft npoMWUiAeHHOCTH Ha 
3aB0Aax h b HayaHwx HHCTHTyTax BeueTca HCCAeAOBaTeAbCKaa h 
onwTHo-KOHCTpyKTOpcKaa paöoTa  no noBumeHHio 3K thbhoh h nac- 
chbhoh Öe3onacHocTH aBTOMOÖHAeft. y jK e  nocTpoen KOMnaeKC co- 
opyjKeHHH h co3Aana annapaTypa äah  HCKyccTBeniioro BOCnpoH3- 
BeAeHHH OÄHOrO H3 BHAOB 3B3pHH —  CTOAKHOBeHHH aBTOMOÖHAH c 
HenoABHJKHWM npennTCTBHeM h pa3paöoTaHa MeTOAHKa ncnwTa- 
hhh. Co3AaHW TaKJKe h A p y rn e  yCTaHOBKH h n p aöop w  ä a h  npo- 
BeACHHH pa3AHHHUX HCnWTaHHH, B H3CTHOCTH Ha 0np0KHÄWB3HHe 
aBTOMOÖHAH.

Ha ocHOBaHHH noA yie iiH W x MaTepnaAOB aBT03aB0AW BHecAH 
paA  H3MeHeHHH b koHCTpyKUHH y jK e BwnycKaeMWX aBTOMOÖHAeft, 
HTO 3HaHHTeAbHO yAyHIUHAO HX nOKa3aTeAH B OTHOUieHHH Tpeöo- 
BBHHH naCCHBHOH Öe30naCH0CTH. OAHOBpeMeHHO BeAyTCH paÖOTW 
no C03A3HHKJ HOpM ynpaBAHCMOCTH H yCTOHHHBOCTH aBTOMOÖHAeft 
pa3AHHHWX KAaccoB H THHOB, a TAKJKe HO HaiX-OJKAOHHIO OnTH- 
MaAbHWX cooTHOiueHHÜ jKecTKOCTH nepeAHeft h 3aAHefi noABecoK 
h onpeAeAeiiHK) hx bahhhhh na öok ob o ö  KpeH aBTOMOÖHAa Ha no- 
BOpOTaX.

B KOHCTpyKUHax hob w x aBTOMOÖHAeft (1971— 1975 rr.) Bce 
BOnpOCW, CBH33HHWe C aKTHBHOft H naCCHBHOÖ Öe30naCH0CTbKJ, öy- 
AyT pemaTbca KOMnAeKCHO. B aacTHOCTH, iunpoKoe npHMeHeHHe 
noAyaaT TpaBMOÖe3onacnue pyAeBue koaohkh , pa3AeAbHwe npn- 
BOAW TOPM030B, yCHAHTeAH JlpHBOAOB TOpMOMOIO 1H pyAÖBGTO yin- 
paBAeiiHH, TpaßMoöe3onacHaa BHyTpeHHHH h HapyjKHaa apMaTy- 
pw, a TaKJKe cnoeHoe CTeKAO Tnna TpnnAeKC c yroAiueHHOft npo- 
KAaAKoft H3 noAHBHHHAÖyTHpaAa, He Tepaioiuee npo3pa>iHOCTH npn 
noßpejKAeHHHX. Ocoöoe BHHMaHHe öyAeT . yAeAeHO CHHJkeHHio 
ypoBHa uiyMa, co3AaßaeMoro aBTOMOÖHAeM, yMeHbineHHio paAHO- 
nOMCX H TOKCHHHOCTH OTpaÖOTaBIUHX ra30B.

n p ö flO J ia c A E T c a  n o f lim c K A  h a  m y p H A J i

« A B T O M O E H J I b H A - f l  n P O M b i n i J I E H H O C T B »

Ha 1970 rofl
r io fln M C K a n p u H H M a eT ca  6 e 3  o rp a H n q e H n a  b  nyH K Tax n o fln u cK M  «C o H 3 3 n eM a T b », b noM - 

TaM Tax, rop o flC K M X , p a fioH H b ix  y3/ iax  m O T flen eH H a x  c b h 3 m, a  T a u ju e  y  o ö m e c T B e H H b ix  p a c -  

n p o c T p a H M T en e n  newaTM.
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O cpOKax CMeHbi M acna b  crai|MOHapHbix xap6iopaTopHbix 
ABHraTensix, co3flaHHbix Ha 6a3e aBTOMo6nnbHbix

KaHfl. TexH . HayK E. B. K O JIJIErO B, A . JI. B O flEH M C O B
Omina/i Bcecoio3Horo HaynHO-HccnefloBaTe/ibCKoro MHCTMTyTa a/ieHTpocBapoHHoro oöopyflOBaHHB, 3aBoa»<cKHH m o t o p h u h  3aso|

HECKOJIbKO AeT h p o b o a h tc h  AAHTeAbHbie HcnbiTaHHH Ha Ha- 
AeJKHOCTb CBapoHHbix arperaTOB ACB-300-7 c Kap6iopaTop- 

HbiMH ÄßHraTeJiHMH 3M3-21 MOÄeJieft 320 (c MaraerabiM 3aJKnra- 
h h cm ) h 320B (c OaTapeHHUM 3aJKHraHneM).

B nponecce HcnbiTaHHft HCTbipe arpcraTa npopaßoiajiH b 06- 
ineft caojkhocth  no 6000 h  h oahh arperaT —  2000 h . 3a BpeMH 
HcnbiTaHHH npoBOAHAHCb Bce npo(J)HAaKTHnecKHe paßoTu, npeAy- 
CMOTpeiiHbie HHCTpyKUHeft no sKcnAyaiauHH h o6cAyjKHBaHHio 
ABHraTeAeft. üocAe 3000— 5000 h HcnbiTaiiHÜ ABHraTeAH pa36npa- 
AHCb, npOBOAHACH MHKpOMeTpajK H OCyineCTBAHAHCb npOIpHAaKTH- 
neoKHe paßoTbi c HacraHHoft saMeHoft iHeKOTOpbix AeTaAeft [1], 

OäHOÖ H3 3aAaH HCCAeAOBailHH HBAHAaCb OUeHKa H3MeiieHHH 
paCXOAOB MaCAa H TOnAHBa ABHraTeAHMH B 3aBHCHMOCTH o t  cpo- 
na hx CAya<6bi. B Tenenne Bcex ncnuTaHHÖ arperaTbi paöoTaAH b 
yCTaHOBAeHHOM ÄAH HHX pejKHMe n P - 6 0 %  c UHKAOM B 5 M U H  
no TOCTy '304-65, t .  e. 2 m u h  xoaoctoh  xoä, 3 m u h  HOMHHaAbHoft 
Harpy3KH npn poctohhhom hhcac oßoporoB KOAeHHaToro BaAa 
ABHraTeAH, paBHOM 2000 o 6 / m u h . HOMHHaAbHoft Harpy3Koft CBa- 
poiH oro reHeparapa arperaTa ACB-300-7 CHHTaeTCH tok  

=300 a, npn HanpnjKeHHH U  =32 e, YKasaHHbift pe*HM  npn- 
hht KaK HMHTHpyiomHft Han6oAee THnHHHbie SKCnAyaTaAHOHHbie 
yCAOBHH, OH 3aA3BaACH aBTOMaTHHeCKH OT CneilHaAbHOTO npo- 
rpaMMHoro ycTpoftCTBa. Pa3HHua AeftcTBHTeAbHoro uhkab h pac- 
neraoro He npeBbimaAa 1,5—2,0 een.

Ha pnc. 1 npHBeAeHbi cpeAHHe 3HaneHHH nacoBbix pacxoAOB 
TOnAHBa h M aCAa n o  n n ra  ABHraTeAHM b pa3AHHHbie m om c h tw  06- 
meft npoAOAJKHTeAbiiocTH HcnbiTaHHÖ. riocAe 1000 h  paöoTbi cKa -  
hok yMeHbüieHHH pacxoAa Macna Bbi3BaH ycTpaneHHeM h m cb h ih x

G„ Gm
P./H KZ/h

P hc. 1. H3MeHeHne pacxoAa TonAHBa h 
Macna ABHraTeAeft MOAeAH 320 h 320B b

3aBHCHMOCTH OT CpOKa HX CAyJKÖHI

/ — pacxoa TonjiHBa; 2 — pacxoa Macjia; 3  — 
OTiiouieHHe paexoaa Macjia k paexoay Tonjinrja

MeCTO noTepb nepe3 HenAOTHOCTH na Bcex ABHraTeAHX (Tenb ne- 
pe3 npoKAaAKH, caAbHHKH h HapyuieHHH b  coeAHiieHHHX Tpyßo- 
n poB O A O B ). C K an o K  yM eiibm eH H H  p a c x o A a  TonAH Ba oö-bHCHHeTCH 
TeM, h to  b 3 t o  BpeMH 6biAa n p oB eA en a  paöoTa n o  ycTpaHeiraio 
npHHHH ero noBbimeHiibix pacxoAOB.

EIocAe 3000 h HcnbiTaiiHÜ yMeiibmeHHH pacxoAa MacAa nocAe 
nepeöopKH ABHraTeAeft, HeoöxoAHMoft aah MHKpoMeTpajKa Aera-

A e ft ,  He H a6 A 1 0 A aA O C b . CHH JK aA3C b  TO AbKO  HflTeHCHBHOCTb B03pa
CTaHHH p a c x o A a  M acA a c yaeAHHeHHeM  e p o x a  p a ß o r a  npn  Aaah 
HeftniHX HcnbiTaHHHx. O A H a x o  b p e3 yA b T a T e  n ep eö op K H  ABHraTe 
A e ft CHHJK3ACH paeX O Ä  TOnAHBa ABHraTeAHM H. 3 t 0  OßtHCHHeTC: 
TeM , h to  npH  oöcAeAO B aH H n  h n oA roT O B K e A B H raT eA e ft k  AaAbiieH 
ihhm HcnbiTaHHHM n o c A e  3000  h p a 6o T U , Ha h h x  b och ob h om  npc 
BOAHAHCb perA aM eiiT H b ie  p a ö o T b i, yA y H in a io in n e  TonA H B H yio  skc 
HOMHHHocTb (n p o A y B K a  jK H KAepoB  h p e ryA H p o B K a  K a p ß iop aT op o i 
p e ryA H p oB K a  M exaHH3M a ra 3 op acn p eA eA eH H H  h n oA H an  CMeHa cbi 
Heft 3 3 JKHT3HHH). n p H  STOM OCTaBAHAHCb npeJKHHMH HHAHHApC 
n opu iH eB an  rp y n n a , b o ch o b h om  c  npeJKHHMH nopniHCBbiMH k o a l 
A3MH, H npeJKHHe nOAUIHnHIIKOBble y3 A U .

r io A o ö H o e  oÖTjHCHeHHe m o jk h o  A a T b  h yM eH biueH H io pacxoAa 
TonAH Ba h M acA a  n o c A e  500 0  h p a ß o r a  A B H raT eA eft, K o rA a  MeHA 
AHCb n op u iH eß b ie  KOAbua h b k a b a m ih h  noAuiHnHHKOB KOAeHHaTorc 
Baaa.

3 a  Bce 6000 h p a 6oTbi A B H raT eA eft p a c x o A  M acA a  (b  npoueH' 
T a x  k  p a c x o A y  Ton A H B a ) He npeßb icH A  1 ,8 % . .H onycraM b iM  i 
3KcnA yaTanH H  CHHTaeTCH p a c x o A  MacAa a o  3 % .

JTah B ocn oA iie iiH H  y r a p a  h n oT e p b  M acA a  b n p o n e c c e  HcnbiTa 
hhh  n epe3  KaJKAbie 100 h p a ö o T b i A B H raT eA eft AOAHBaAOCb cBe 
jKee M acAO o t  1,6 a o  9 ,5  /ca. 3 a  Bce 2 6  t h c .  h c yM M a p H o ra  BpeMe
HH p a Ö O T H  nH TH  A B H r a T e A e ft  H a OAHOM  H3 HHX M H H H M aAbH O e KO 

AHHeCTBO Ä O A H T O ro  M a C A a  C 0C T3B H A 0  0,9 KZ 3a 100 H p a Ö O T H .

H H G TpyK nneft h o  SK cnAyaTanH H  h oöcA y jK H B aH H io  yKa3aHHbi: 
Ä B H ra reA e ft  npeAycM aTpH B aeTC H  n epe3  KaJKAbie 100 h p a ö o T H  Me 
HHTb MaCAO B K a p T e p e  H MeHHTb (})H AbTpyiO m H ft 3AeM eHT <}>HAbTp, 
TOHKoft o h h c tk h  M acA a . K p o M e  Toro, npeAnHCUBaeTCH nepe3  K a *  
A H e  24  h p a 6 oT b i ABH raTeAH  CAH Bara M acAO H3 K o p n y c a  cpHAbTp 
TOHKOH OHHCTKH MaCAa.

K a K  n oK a3aA H  H cnbira iiH H , n pn  cm chc (f iH A b T p y io in ero  sAeMeH 
Ta (JiHAbTpa BM ecTe c  hhm yAaAH eTCH  He M eH ee 1 k z  M acA a . Öpi 
ejKecyTOHHOM CAHBe M acA a  H3 K o p n y c a  cpHAbTpa to h k o h  ohhctk: 
yAaAHeTCH KaK MHHHMyM 0,3 k z  M acn a , t .  e . 1,2 k z  33  100 h pa
ÖOTbl. TaKH M  OÖpa30M , npH eMKOCTH MaCAHHOft CHCTeMH ABHraTe 
a h  5 ,5  k z  (JiaKTHHecKH 3a 100— 150 h p a ß o T H  ABH raTeAH  noAHC 
CTblO MeHHeTCH BCe MaCAO.

n p H  HCnblTaHHHX 6bIAO OHeHepO BAHHHHe KOHCTpyKTHBHOTO HC 
noAHeHHH CHCTeMU BeHTHAHnHH K a p T e p a  ABH raTeAH  Ha paexo, 
Macna. H a  A ß y x  ABHraTCAHX ÖMAa ocTaB A eH a  HbiHe npHM'SHHeMa 
CHCTeMa BeHTHAHnHH K a p T e p a  Hepe3 <}>HAbTp BeHTHAHnHH, yCTaHOB 
AeHHblft Ha TOpAOBHHe KpblIHKH KOpOMbICeA. H a  Ä B y x  ApyTH X ABU 
raT eA H x  ßbiAa ycT aH O B A esa  CHCTeMa BeHTHAHnHH K a p T e p a , np i 
M eHHeMan Ha 6 a30B oft m o a c a h , t .  e. c ycTaH O BKoft T p y ö b i b ch th a « 
hhh  K a p T ep a  p a  3aAHioK> K p u u iK y  K A a n a a n o ft  K op oöK H  b nono/ 
HeHne k  yK a3 aH H 0 M y Bbirne ^ H A b T p y . C  H3M eHeHPoft chctcm o 
BeHTHAHnHH K a p T e p a  06a ABH raTeAH  O T p aöoT aA H  n o  1000 h.

YcTaH O B A eH o, h to  H enocpeACTB eH H oe c o o 6ineH H e noAOCTH Kai 
T ep a  c aTM oeiJ iepo ft yM eH b in a e r  p a e x o n  M acA a  b cpeAH eM  Ha 20® 
n o  cpaBHeHHio c BeHTHAHnneft ie p e 3  can yH  Ha K AanaH H oft Kpuu 
Ke. H a  p a e x o n  TonAH Ba CHCTeMa BeHTHAHnHH cymecTBeHHO n
BAHHeT.

H a  p a e x o n  TonAH Ba BAHHeT r a n  c h c tc m u  3aJKHraHHH ÄBH ran 
a h  —  M a ra eT H oe  h ah  ö a T a p e ftH oe . H a  H cnbiTaHHHx 6m a o  T p n  ab i 
raTeAH  c 6aTapeftH biM  h A s a  ABH raTeAH  c M am eTH biM  3ajKH ram  
eM. H cn u TaH H H  HOKa3aAH, h to  6a T a p e fiH o e  3 a jK H raH n e, HMeiouii 
a B T O M aran ecK oe  p eryA H p oß aH H e y r A a  onepejK eH H H  b 33BHChm< 
c th  o t  H arpy3K H , oöecneH H B aeT  CHHJKeHHe p a c x o A a  TonAH Ba n 
cpaBH eH H io c M arH erab iM  Ha 3 ,4— 9 ,8 % .
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BbiJia npoßeueHa paßoTa no oueHKe H3MCHeHHH napaMeTpoB 
Macna AC-8 (M 8B ) 3a BpeMH ero p aß ora  b ÄBHraTennx 6e3 CMe- 
Hfal B TeneHHe 1000 K. <I>HflbTpyiOIUHe SneMCHTbl <j)HnbTpOB TOH- 
KOH OHHCTKH MaCna MeHHHHCb Hepe3 KajKflbie 100 H paÖOTbl.

ÄHaHH3 nojiyqeHHbix a b h h u x  nOKa3bmaeT> h to  nocne 200 u  pa- 
öotbi coAep*aHHe MexaHHHecKnx npHMecefi b Mapjie h KHHeMaTH- 
qecxaa BH3Kocrb (npn 100°C) craßnnH3HpyK>Tcn h odaiOTCH npax- 
THnecKH nocTOHHHHMH b nocneflyiomee BpeMH paß ora  (pnc. 2). 
CoaepxiaHHe MexaHHHecKnx npnMeceft MaKCHManbHO He npeBbima- 
no 0,03% h cocTaBHHJio b cpefliieM 0,027o. KHHeMaTHnecKan bh3- 
Kocrb b cpeflHeM paBHa 8,8 c c t ,  a MaKCHManbHO 9,1 c c t  npn nep- 
BOHanajibHOM 3HaneHHH b h 3 k o c th  8,5 c c t  (nocne 300 h paßora
ÄOJIHBa.TOCb MSCflO BH3K0CTbK) 8,2 CCT).

CymecTBeHHoe BnHHHHe 0Ka3UBaeT npHMeHneMgn cHtrreMa 3a- 
jKHraHHB ifliBKraTeneft Ha couepiKaHHe KHcnora b  Macne i(phc. 3 ). 
y  flBHraTeneft c ßaTapefiHbiM 3aJKiraiiHeM coflepjKaHHe khcjiot b 
Macjie CTa6HJiH3HpyeTCH yjKe nocne 100— 150 h paßora  h b nocjie- 
A yio m eM , ocraBancb npHMepHo nocTOHHHbiM, ne npeBbiuiaeT 
0,20 M e KOI-I/a Macna. JAan flBHraTeneft c ManieTHUM 3aJKHraHHeM 
KpHBan khcjiothoto HHCJia Macna pacnojiaraeTCH HecKOAbKO Bbime. 
H3MeHeHHe khcjiothocth  Macaa b ßonbiuoft creneHH onpenenneT- 
ch ßecnepeßoHHOö paßoToft CHCTeMbi 3ajKHraHHH. ÜpH npoBene- 
hhh flaHHoft p aß ora  Ha onHTHbix ÄBHraTennx CHCTeMa MarneTiio- 
ro 3a>KHraHHH paßoTana HeyflOBneTBopHTenbHo. 3a 900 h paßora 
flBHraTeneft npoH3omno 19 otk330b CHCTeMH 3ajKHraHHH. OflHaxo 
k MOMeHTy Hanajia HcnwTaHHÜ no npoeepne p aß ora  Macna b abh- 
raTennx nocneflHHe y>Ke OTpaßoTanH no 5000 %  h MOTopecypc 
MarHeTHofl CHCTeMbi 3ajKHraHHH, no-BHflHMOMy, 6bin ncnepnaH.

V
ccm

M %

m

pHOfl p a ß o r a ,  a 3aTeM  OHa eraß H A H SH p yeTcn . B CBH3H c  stiim pe- 
KOMeHflyeTCH 3H aHHTejibno yßejiHHHTb cpoKH  CMeHbi M acn a . Y ic a -  
3biBaeTCH, h to  npH Hcnonb30BaHHH h n o flß o p e  M acn a  fln n  flB H ra - 
T en e ft HeoßXOflHMO flOßHBaTbCH, HTOßbl HHTeHCHBHOCTb e r o  CTape- 
hhh B n p o u e c c e  p a ß o r a  He yßenH H H nacb . E c n n  n pn  s to m  y r a p  ii 
flomiB M acn a  ße3 yxy flu ieH H H  c o c to h h h h  flB H raT en n  co cra B H T  x o -  
TH -ßbi A B yxp aT H b iii o ß ie M  b MacnHHOH cHCTeM e, t o  AanbH eH iuaH  
CM ena M acn a  ß y flC T  Bbi3biBaTbcH TonbKO H eoßxo flH M O cTb io  peMOH- 
Ta flB H raTen n  h ah  b cbh 3h  c  ce30HHbiMH ycnoBHHMH.

0 200 inn fmo SOOz v

P h c . 2. H3MeneHHe KHiieMaTHHecKofl b h 3 k o c th  v 
Macna h coflepjKaHHH b neM MexaHHHecKnx npHMe­

cefi A f  b 3aBHCHMOCTH o t  cpoKa CnyJKßbl

ripoBefleHHe npoiJiHnaKTHHecKHX paßoT Ha ÄBHraTennx (nepe3 
KaiKflHe 100 «t p a ß o r a ) ,  BKmonaioiuHX CMeHy (JmnbTpyioiUHX sne- 
MeHTOB (jiHnbTpOB t o h k o ö  o h h c tk h  Macna, yMeHbiuaeT KH cnoraoe 
HHcno Macna Ha 0,02— 0,07 M e  K O H /a Macna. iHa kpmbmx H3Me- 
HeHHH KHcnoTHoro HHcna Macna MOMeHra npoßefleHHH npo<))HnaK- 
THHecKHX paßoT OTMeneHbi noHBneHneM CKaHKOB.

FIoBbim eHHaH K H C n oraocT b  M acn a  flB H raT en e ft c M araeTH biM  3a- 
iKHraHHeM H axoflHTCH b n p n M o ft cbh3h  c  ycTaHOBneHHbiM  noB H - 
uieHHWM p a cx o flO M  TonnH B a Ha s t h x  Ä B H raT en n x  h CBH3aHa c o c- 
HOBHHM HeflOCTaTKOM CHCTeMbi 33JKHraHHH OT MaTHeTO —  OTCyT- 
CTBHeM y c rp o S c T B a , o ß ec n eH H B a io iu ero  aBTOM aTHHecKoe p e r y n n p o -  
BaHHe y r n a  onepeJKeHHH 3am HraHHH b 3 3 B h ch m octh  o t  H arpy30H - 
H oro  peiK H M a p a ß o r a  flB H raT en n .

B p a a e  onyßnHKOBaHHbix paßoT (2— 4] BbicKa3WBaeTCH MHeHHe 
o to m , h t o  cp o k  cn yw ßb i Macna He BnHHeT Ha e ro  CMa30HHbie 
CBOHCTBa. C  yßennneHHeM paßoTbi flBHraTenn ße3 CMei'bi Macna 
HHTeHCHBHOCTb H3HOCa ÄCTaneH He B03paCTaeT. PoCT KOHUeHTpa- 
uhh MexaHHHecKnx npHMecefi HaßnroflaeTca nnuib b nepBUH ne-

P hc. 3. BnHHHHe CHCTeMbi 3aJKiiraHHH flBHraTeneft Ha 
H3MeneHHe KHCnoraocTH Macna:

/ —  ABHraTejiH c MarneTHbiM 3a»<HraHHeM; 2 —  ÄBHraTe^H 
c ÖaTapettHbiM 3a»cHraHHeM

P h ä  aBTopoB (5— 7] yTBepjKflaer, h to  npoTHBOH3HOCHbie CBofl- 
CTBa Macna nocne aocthjkchhh npeflena 3arpH3HeHHH He 33BHCHT 
o t  flanbHeHUiero cpoxa ero cny*ßbi. B nacTHOCTH, hmciotch yxa- 
33HHH, hto coflcpHcaiiHe MexaHHHecKnx npHMecefi c npoflyKTaMH 
H3HOCa äo  1 % h ßonee He npHBOfliiT k  noBbimeHHOMy H3H0cy Tpy- 
iuhxch fleTaneft flBHraTenn [8].

Bce H3no>KeHHoe flaeT ocHOBaHHe CHHTaTb, hto flnn CTauno- 
napiibix flBHraTeneft MOflenn 320B (c  ßaTapeftHUM 3a>KHraHHeM) 
mojkho MeHHTb Macno AC -8 (M 8B) Hepe3 1000 H paßora. YKa- 
3aHHbift nepnofl paßoTbi coBnaflaeT c ce30HHUMH yxoaaMH, no- 
CKonbKy CBapoHHbie arperaTbi paßoTaiOT b cpeflHeM 2000 h b toä. 
ÜpH ce30HHOM yxofle  ocyiuecTBnniOTCH npoMbiBKa h ohhctk3 Bcex 
CHCTeM flBHraTenn. Zinn flBHraTeneft MOflenn 320 (c  ManieTHbiM 
3a>KHraHHeM) mojkho MeHHTb Macno nepe3 400 u paß ora , a He 
nepe3 100 h, KaK peKOMeHflyeTcn HHCTpyKUHefi no SKcnnyaTauHH 
flBHraTenn. 3a 400 h paßoTbi KHCnoTiiocTb Macna naJKe b caMUx 
HeßnaronpiiHTHbix ycnoBHnx He npeBUCHT uonycTHMoft BenHHHHbi. 
K  3T0My BpeMeHH npnypoHHBaiOTca npoiJiHnaKTHHecKHe p aß ora  b 
COOTBeTCTBHH C HHCTpyKUHefi.
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M ccn e A O B d H H e  e n y c K H o ro  T p a K T a  V -o 6 p a 3 H o r o  uiecTM UH jiM H ApoBO ro 
A B M r a T e n q

JI. A. 3AXAPOB
ropbKOBCKHH aBT03dB0A

yBEJIimEHUH nanonneHHH UHnHimpoB flBHraTenn m o jk h o  
flocTHHb nyTeM nacTHHHoft npoflyßKH npocTpaHCTBa KaM epu 

cropaHHH nipn iiannniiH nofloßpaHHbix flnrni TpyßonpoBOflOB h (J)a3 
ra3opacnpefleneHHH, a T a o ; e  HHepunoHHOft iÄO3apnflK0ft paß on ero  
unnHHflpa b Hanane x o f la  CJKaTHn.

O flH a K o  nonyHHTb ßonbuioft 3(Ji(l)eKT o t  s t h x  MeponpiiHTHÜ b 
MHorounnHHflpoBUX flBHraTennx c V-oßpa3HbiM pacnonojueHHeM

UHnHHflpoB oneiib cnoJKno. Ilo3TOMy npH co3flaiiHH i io b u x  ä b h -  
raTeneft TaKoro THna HeoßxoflHMo oueHHBaTb coBepmeHCTBO Ka- 
HanOB BnyCKHOro TpaKTa H H3bICKHBaTb B03M0JKH0CTH CH H »eU H H  
ero conpoTHBneHHft ä o  MHiniMyMa. C  t o h k h  3peHHn liccneflOBaaHH 
BnycKHoft TpaKT npeflciaßnaeT coßoft cnoJKHyio CHCTeMy, b k o t o -  
poft nepeMeHHbiMH HBnnioTca He TonbKO (JiopMa h pa3Mepu nonc- 
penHoro ceneHHn KaHanoB, h o  h hx HanpaaneHHe. IIo jto M y  BuycK-
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HOH Tpa«T l(pH C . 1) V-o6pa3'HOr0 IUeCTWUHAHHApOlBOirO ABHraTeAH 
T A 3  b äshhom cnynae 6ha pa3ÄejieH Ha yqacTHH Kapöiopavoo —  
BnycKHa« Tpyöa —  ronoBKa uhahhapob.

P a ö o x a  n p o B O Ä H J ia c b  c  u e j ib io  yM e H b u iH T b  TH A p aB A H n ecK H C  n o -  

T e p a  b n p o x o Ä H b ix  c e n e H H H x  B n y c K H o r o  T p a K T a ,  a  T aK H ce  o u eH H T b  

n p o n y c K H y r o  c n o c o ö H o c T b  B n y c K H o r o  T p a K T a  b u e j io M  h  e r o  o t - 

A e A b H H X  M eC TH b lX  C O npO TH B AeH H Ü .

MeTOAHKa äoboäkh npeAycMaTpHBa.ia onpeae.neHHe onTHManb- 
Hofl <j)opMbi BnycKHoro TpaKTa öe3 KapÖiopaTopa h öe3 BnycKHO- 
ro KAanaHa, 3aTeM Ha AOBeAeHHOM BnycKHOM TpaKTe HccjieAOBa-

Jiocb BAHHHHe Ha p a c x o u  B 0 3 A yx a  A p y r n x  (}>aKTO.poB, a h m ch h o , 
K a p Ö io p a T o p a , tjiopM H  TapeA K H  K n anaH a  h yn acT K a  B x o u a  b uh- 
a h h a p  n p n  HaAHHHH K A an aH a .

SK CnepH M eH TaAbH an  a a cT b  p a ö o T b i npoB O AH Aacb  n a  B aK yyM H ofl 
yCT3H 0BKe (pHC. 2), CHaÖ>KeHHOH pOTaUHOHHbIM B3KyyM HbIM  H a­
COCOM, oöecneH H B a iom H M  n p o c a c b iB a n n e  n eoö x oA H M O ro  k o a h 'ic c t -  
Ba B 0 3 A yxa  n ep e3  n c n u T y e M y io  CH creM y. P a c x o u  B 0 3 A yxa  H3Me- 
P h a ch  n pn  onyuteHHOM  K O AnaK e TapnpoBaH H biM H  H acaAKaM H , p a c - 
n oA O *eH H b iM H  Ha p e 3 e p ß y a p e  10. I l p n  onpeueACHHOM  p a 3 p e w e -  
h hh  (12,5 m m  e o d .  c t . )  npoH3BOAHTeAbHOCTb K a iK u o ro  H3 H acau - 
k o b  o n p e A e A H A a cb  3 ap a H ee . H 3M epeH H H  wpoBOAHAHCb c to h h o -  
CTbio a o  +1%. Z laB AeH H e b p e 3 e p B y a p e  10 p e ry A H p o ß a A o c b  Ben- 
THAeM 11 H H3MepHA0Cb TKHAKOCTHHM MHKpOMaHOMßTpOM C Ha- 
KAOHHOH TpyÖKOH 13 C TOHHOCTblO AO +  2 M M  8 0 Ö . CT.

Z la B A e H H e  b n o A o c ™  u H A H H u p a  h b H c c A e u y e M u x  to h k h x  
B n y c K H o r o  T p aK T a  o n p e A e A H A O C b  b o a h h h m h  U -o ö p a 3 H b iM H  n b e 3 0 -  

M€TpaM H C TOAHOCTblO  AO  +0,5 M M  8 0 Ö . CT.

n p o n y c K H a a  c n o c o ö H o c T b  B n y c K H o r o  T p a K T a  A B H ra T e A H  p a B H a

Vv ~  v 'n \ n i 3 0  m * ! * ,  ( 1)

T A e  Vh —  paÖ O H H H  OÖT>eM OäHOTO U H A H H A p a  A B H ra T e A H  B M 3;

T)j, —  K03(f><j)HUHeHT HanOAHeHHH ABH raTeAH ; 

n  —  h h c a o  o öop oT O B  K O A en n aT oro  BaAa b M H H yTy; 
i  —  MHCAO UHAHHÄpOB ABH raTeAH .

B  K a>K A b iH  u h a h h a p  3 a  t o  x e  BpeMH n o c T y n a e T  b i  p a 3  M e iib -  

u ie e  K O A H 'ie cT B O  B 0 3 A y x a ,  h o . T a K  K a K  s t o  n p o n c x o A H T  H e  H e n p e -  

pH B H O , a  TO Ä bK O  BO B p eM H  T aK T O B  B n yC K a , CKOpOCTb ÄBHHCeHHH 

n o T O K a  B 0 3 A y x a ,  c A e A y i o m e r o  n o  b b tb h  B n y c K H o r o  T p a K T a ,  Beuy- 
m e f t  k  O A H O M y A H A H H A p y , ö y A e T  p a B H a

4 V t

w « =  3 m J T M , c e K '  (2 >

Bo Bcex ocTaAbHHx TaKTax BnycKHoii KAanaH 3aKpuT h
W h  = 0 .

Mtoöm noAynHTb TaKyio x e  CKopocTb, a CAeAOBaTeAbHO, h T a -  

KHe * e  aapoAHHaMHnecKHe noTepn npn npoAyßKe Ha BaKyyMHOH 
ycTanoBKe, nepe3 -BnycKHyio cn creM y äoahcoh npoAyßaTbCH B03- 
A yx  CO CKOpOCTbK) W h  . ECTeCTBeHHO, HTO B yCAOBHHX HCCAeAOBa- 
hhh Ha BaKyyMiHofi ycTaHOBKe «eAb3H  co3AaTb mpepuBHCToro 
noTOKa, noAOÖHoro onncaHHOMy cxeM aranecKOM y noTOKy b abh- 
raTeAe, noaTOMy aah oöecneneHHH HeoöxouHMOH ckopocth w  „  
pacxoA  B03Ayxa V2, KaK s to  cAeAyeT H3 ypaBHeHHH (2 ), AOAJKen 
ÖblTb B 4 pa3a ÖOAbHie, HeM (j)aKTHHeCKHH paCXOA Ha OAHH UH­
AHHAP ABHraTeAH, t .  e.

V 2 =  4 V 2 —  4 -p - M aj * ,  (3)

rAe V 2 —  HacoBoft pacxoA B03uyxa nepe3 oahh uhahhap, oöec- 
neHHBaiomHH Ha BaKyyMHOH ycTanoBKe TaKyio x e  yc- 
TaHOBHBUiyiOCH CKOpOCTb BO BnyCKHOH CHCTeMe, KaK H 
CpeAHHH yCTaHOBHBUiaHCH CKOpOCTb B03AyXa BO 
BnyCKHOM OTBepCTHH OÄHOTO H3 UHAHHÄPOB ABHraTe­
AH bo BpeMH TaKTa BnycKa. 

rioACTaBAHH 3HaneHHe Vi H3 BbipaxeHHH (1 ) b ypaBHeHHe (3), 
HMeeM

V 3 =  V h ^ V n  120 M i l H - (4 )

ripHHHMaH K03<jxj)HUHeHT HanOAHeHHH T|v =  l, mo>kho onpeae- 
AHTb pacxon B03Ayxa b m 3/i , oueHHBaiomHH npeueAfaHyio nponycK- 
Hyio cnocoöHocTb BnycKHOH CHCTeMbi Ha BaKyyMHOH ycraHOBKe.

P h c . 2 . C x e M a  ycraHOBKH aah npouyßKH BnycKHoro TpaKTa:
/ —  K a p 6 io p a T o p ; 2 —  T H r a ;  3  —  b h h t; 4 —  K O Jin a n : 5  —  BnycKHOß
T p a K T ; 6 —  rH A P a ß ^H M ec K H ft 3 a T B o p ; 7 —  u h jih h u p ; 8 —  yc TaH O B ö M H a n  n ^ H - 
T a ;  9 —  pe3H H O B aa n p o Ö K a ; 10 —  b x o ä h o ä  p e 3 e p ß y a p ; 11 —  BeHTHJib; 
12 —  U -o 6 p a 3 H b ift  n te 3 0 M e T p ; 13 •—  M H K p o M a H O M e ip  c  naK.noHHOft T p y Ö - 

K oft; 14 —  n H eB M O noA 'beM H H K

KanecTBO HCCAeAyeMbix BnycKHbix t p b k t o b  oueHHBaAOCb no 
K03(Jx})HUHeHTy pacxoAa p ä a h  BWÖpaHHoro ceneHHH:

V d

11 r  tn

rAe V d  —  AeflcTBHTeAbHbifl pacxou Bosuyxa;
V m  —  TeopeTH uecKH H  p a c x o u  B 0 3 u yxa .

XleHCTBHTeAbHHH H3C0B0H paCXOÄ B03AyXa C yHeTOM HeHpepUB- 
iio cth  AßHJKeHHH onpeAeAHeTCH npoH3BeAeHneM pacxoAa B03uyxa, 
H3MepneMoro HacaAKaMH BaKyyMHOH ycTaHOBKH V v , Ha OTHouie- 
Hne yAeAbHHX BecoB B03uyxa h o a  KOAnaKOM y t h b UHAHHApe ^2:

V d = V y ^ ~ M * l H - : .  (6 )
' ..............................  ̂ .*2-,. r. 7 ; 1.. . . ;..............

(5)
/
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TeopeTHTecKHH nacoBoft pacxoA B03ayxa V m on p e ae J in eT ca  KaK 
npoH3BeaeHHe Bb iöpaH H oft n A om a A H  f Ha T eop eT H n ecK y io  ck o -  
pOCTb w m :

Torna

Vm

'»m =  2 • 9,81 ( a — P 3) y -  •

=  /• j / "  2 -9 ,81  ( P l - p 2)

3600 M f c e K .

3600 M * l i , (7)

rae P\ h p 2 —  CooTBeTCTBeHHo AaBAeH H e i io ä  KOAnaKOM h b hh - 
JlHHÄpe B Kr/M2. 

rioÄCTaBJiBH b ypaB H eH H e (5) BupaxcetiH H  (6 ) h (7) h 3?M e- 

HHH P l— P 2 = & P ,  nOJiyHHM

. .  7,

(X =
r ------------------------------f

/ •  y  2 - 9 , 81  • A p -  —

( 8 )

3600

JTIpeÄBapHTejibHO HCCAeAOBaACH BnycKHoft TpaKT V-o6pa3Horo 
mecTHUHaHHÄpoBoro ABHraTeAH. Pe3yiibraTbi h b a h a h c b  h c x o ä h h - 

m h  h a h  cpaBHeHHH c ä s h h u m h  HcnbiTaHHH 3KcnepHMeHTajibHwx 
BapnaHTOB BnycKHoro TpaKTa. noAyneHHbie pe3yjibTatbi npHBene- 
Hbl Ha pnc. 3 h 4.

K03(j)<})HHHeHT p  HM eeT MaKCHMajIbHOe 3H a«eH H e. OÖbHCHHeTCH 3TO 
TeM , HTO npH CHAbHOM CKpyTJieHHH KpOMKH B MeCTe H3THÖa nAG- 
m a a b  n o n e p e m io r o  ceneHHH yßeAHHHBaeTCH h  C K opocTb  n aA a eT . 
H a jiH H H e r p e ö e u iK a ,  o6 p a 3 0 B aH H o ro  p a n n yca M H  r 2 BMÖpaHHWMH 
3K cnep H M eiiTa jibH o , y n y n iu a e T  yCAOBHH b x o ä a  B 0 3 n y xa  b o  BnycK- 
H yio  T p y ö y .

Ä A H  OUeHKH UlepOXOBaTOCTH Ha BHyTpeHHKHO nOBepXHOCTb « a -  
HajioB HaHOCHJiHCb nepoBHOCTH c BbicoToft rpeöeu iKa 0,5 m m  npn

P h c . 4. 3H aH ero ie  k o s iJk Jih - 
UHeHTOB p - f ( V y )  B n ycx - 
h o to  TpaK T a  an« pa3AHH- 
Hbix noÄT.eMOB K AanaH a 
(iHTpHXOBbie AHHHH —  
a a h  c y m e c T B y io u ie ro  T p a K ­
Ta, cn aou iH b ie  —  ä a h  

SKcn ep H M eH T a .ib H oro )

0,6

0A

■XZ

— i

___ _—
> ff.;

___ __ - --------------- — —
9 m m

r ~

50 100 150 ZOO 250Vy M3/.i

P h c . 3. H 3M eH eH H e p a c x o n a  B 0 3 A yx a  n ep e3  BnycK- 
H y io  CHCTeMy b 3 3 b h ch m o c th  o t  p a 3 p e *e H H H  b hh - 
n riH A pe a n «  pa3AHHHbix noAT>eMOB B n ycK H oro  K jia n a - 
Ha ( IHTpHXOBbie a h h h h  —  ä a h  c y m e e r B y io m e ro  

T p a K T a , cn a ou iH b ie  —  ä a h  SK cn epH M eH T aA bH oro )

M ccjieÄO BaH H B h  in o«O Ä K a  on yoK H o ft T p y ö b i c o c t o h a h  b  h o a ö o - 
pe onTHM ajibHOH (jiopM bi K aH a jioB . B n ycK H o ft K aH aA  pa3AeAHACH 
Ha ABa yn a c T K a : n o ß o p o T  b  BepTHKajibHOÜ nnocKOCTH n o c j ie  K ap - 
ÖIOpaTOpa H n o ß o p o T  B rOpH30HT3AbHOft nAOCKOCTH K HHJIHHAPy.

Ä A H  3TOÜ HeAH ÖblA H3TOTOBAeH AepeBHHHblft M aKeT HepBOTO 
yn acTK a c  KaHaAOM K p y rA o ro  n on ep eH H o ro  ceneHHH AH aM eTpoM  
38 mm. B M ecTO  K a p 6 io p a T o p a  H aA  nepBbiM  y n a c ra o M  ye raH aB A H - 
BaACH cneuH aAbH H H  H acaAO K. B p e3 yA b T a T e  n poB eA eH H bix  n ccn e- 
A0B3HHH yAaAO Cb yCT3H0BHTb, HTO npOCT3BKH B 30He Me>KAy H3- 
caAKOM h n epB U M  ynacTKO M  pa3 M ep oM  a o  300 m m  yM eH biu a ioT  
K03(|)(t)HHHeHT p a c x o A a  Ha 2— 6 % .  CAeAO BaTeAbH O , ynacTO K  n o ß o -  
p oT a  o t  K a p 6 io p a T o p a  b o  B n ycK H yio  T p y 6 y  ä o a jk c h  p a c n o A a ra T b -  
ch n enocpeAC TB eH H o 3a K a p ö io p a T o p o M .

B ß eA eH H e n on ep en H b ix  p e ö e p  b u c o t o h  3 — 6 mm  b 30H e HHJKiieft 
CTeHKH n e p ß o ro  yn a cT K a  BnycK H oft T p y öb i HenocpeACTBeHHO n o a  
K a p ö io p a T o p o M  yM eH bu iaAO  KosijujiHHHeHT p  n a  1— 1 ,5 % . Y e r a -  
HOBKa p e ö e p  BAOAb K aH aA a s t o h  3 o h h  He b a h h a b  Ha B e n m u H y  
Koa^xJiHpHeHTa p. H 3 M eH eH iie  cooTH om eH H H  nAO iu aA eft b x o a h  Ft 
ii B b ixoA a  F 2 n o n e p e n n o ro  ceneiiH H  n e p ß o ro  yn a cT K a  KaH aAa 
BnyCKHOH T p y öb i He3HaHHTeAblIO BAHHAO lia  K03(j)(J)imHeHT p a c x o ­
Aa. T a K , H anpH M ep, npn yM eHbüieHHH h ah  yßeAHHeHHH n AO ip a- 
AH F t  Ha 5 %  K03$4>HUHeHT p  yM eH bm aeTCH  Ha 1— 2 % -

C K p yrA eH H e  k p o m k h  n O B opoT a  p a A n y c o M  r i  (p n c . 1) yßeAHHH- 
B3A0 K034>(})HUHeHTbI paCXOÄOB. l lp H  OnpeAeACHHOM 3H3HeHHH T i

coxpaneHHH npoxoA H oro  ceneHHH Kaiiana, KOTopue ch h 3 h ah  Koscfb 
cjiHHHeHT p  Ha 6 ^ 8 % .  EcTecTBeHHo, h to  BßeAeHHe MexaHHHefcKbft 
oöpaöoTKH BHyTpeHiieft noBepxHOCTH BnycKHbix K3H3A0B AOAJkirö 
3HaHHTeAbHO noßbicHTb Kosiji^HHHeHT pacxoAa.

Ä AH  AaAbHeHUIHX HCCAeA0B3HHH ÖblA BblÖpaH OnTHMaAbHblft B3- 
pnaHT nepßoro  ynacTKa h k  HeMy npncoeAHHeH BTopoft ynacTÖk.

YHHTblBaH, HTO Ha V-0Öpa3HbIX ABHTaTeAHX CO UITaHTOBblM npH- 
b o ä om  KAanaHOB BnycKHbie KaHaAbi K pyrA oro  nonepeHHoro cene- 
IIHH TpyAHO CK0Mn0H0B3Tb, ÖblAH HCCAeAOBailbl rOpH30HT3AbHble 
noßopoTbi, HMeioiHHe BbiTHiiyTOCTb nonepeHHoro ceneHHH. H 3Becr- 
iio, h to  conpoTHBAeHHe noßopoTa c yBeAHHeiineM BbiTHiiyTOCTH ero  
non epen iioro  ceneHHH, t .  e. yßeAHneHHeM oTiiomeiiHH b h c o t h  ce- 

h
neiiHH k  e r o  m npH H e —  , yMeHbmaeTCH. PaA H ycH  noßopoTa r 3 

«2
ii r4 BTOporo ynacTKa c yneTOM BWTHHyTOCTH onpeAeAHAHCb H3 
onbiTa.

B p ä n ie i in e  n o  n a c oB o fl c rp e A K e  Ha 360° B T o p o ro  yn a cT K a  o k o a o  
ropH 30 H T3A b iion  o ch  n e p ß o ro  yn a cT K a  n oK a3aA O  (c  yneTOM  k o m iio -  
h o b k h ) ,  h to  AynuiHM  h b a h c tc h  T I-o6 p a 3 H oe  pacnoAO JK eH iie n o ß o -  
P o t o b ,  npn  B cex  A p y r n x  noAom eH H H X  K03(j)(})HHHeHT p  yM eH b in aA - 
CH Ha 1 — 1,5%. B 3T0H nOCAeAOBaTeAbHOCTH HCCAeAOBaHW K aH a­
Abi, H A ym n e  k nepBO M y, B T op o M y  h T p e T b eM y  pHAHHApaM ., He- 
paBH O M epnocTb pacn peA eA eH H H  B 0 3 A yxa  n o  K aH anaM  cocra B H A a  
1— 3% h n a x o A H A a cb  b A on yc K a eM b ix  n p e A e A a x  ä a h  BnycKH pfl 
T p y ö u  A B H raT eA eft c V -oöp a 3 H b iM  pacnoAOJKeHHeM  h h a h h a p o b .

HcCAeAOBaHHH H AOBOAK? TOAOBKH HHAHHApOB COCTOHAH B n O A ' 
ö o p e  OnTHMaAbHOÜ 4>t>PMH KaH 3A0B H HX nOBOpOTOB. K a H a A  B ro -  
AOBKe h h a h h a p o b  ö u a  p a3A eA eH  Ha T p n  yn a cT K a : ynaCTOK BXOAa, 
B epTH K aAbllH ft nOBOpOT K HHAHHApy H BXOA B HHAHHAp.

C 3T0 fl HeAblO H3TOTOBAeH AepeBHHHblft M aKeT K aH aA a rpAOBKH 
UHAHHApa, coA ep JK am n ft B n ycK H oe O T B ep crae  AH aM eTpoM  36 mm  h 
K a M ep y  cropaH H H . B b in ycK H o e  O TBepcTHe OTCyTCTBOBaAO. M ^ k c t  
npHcoeAHHHACH k  HHAHHApy 7  (p n c . 2) ÄH3M eTpOM  92 M M . T n z B -  
Hbiii b x o ä  B 0 3 A yxa  b K aH aA  to a o b k h  oöecneH H B aA cn  c  n oM o m b io  
H acaA K a , H 3roTO B AeH H oro H3 nAacTH AH H a. H a M an eT  ycTaH aB A H - 
BaACH KOMnAeKT B n ycK H oro  K A anaH a  h cn eu n a A b H o e  ycTpoftCTBO  
c  b h h to m  3 (p n c . 2), o öec n eH H B a iom ee  OTKpbiTHe K A a n a iia . C H a- 
naAa npoB eAH  HCCAeAOBaHHe ö e3  K A anaH a . YnH TbiBaH  BbiTHHyTOCTb 
n on ep eH H o ro  ceneHHH B T o p o ro  yn a cT K a  BnycK H oft T p y ö b i, b x o ä  b 
KaH aA  TOAOBKH HHAHHAPOB ÖblA H3TOTOBAeH TaKHM >Ke. TIpH  npO- 
A yß K e  M a n e ia  O K a3aAocb , h to  p a c x o A  B 0 3 A yxa  h c  yM eHbuiHACH, 
CAeAOBaTeAbHO, BXOÄ B KaH aA  TOAOBKH HHJTHHApa OCTaBHAH paB- 
HblM BbIXOAy BnycKH oft T p y ö b i, HTO ÖAaTOnpHHTHO CKa3aAOCb Ha 
KOMnoHOBKe M exaHH3M a ra3 op acn p eA eA eH H H . Y n a cT O K  BXOAa a o  
B epT H K aA b iio ro  n o ß o p o T a  n p eA cra B A H eT  c o ö o ft  cya iH B a io im fftcH  
K an aA . P a A H ycb i h r 6 BepTH K aA bH oro  n o ß o p o T a  k  HHAHHApy 
noAÖHpaAHCb onbiTHbiM nyTeM .

O nuTbi noKa3aAH, h to  ycTaHOBKa iianpaBAHK>ineft BTyAKH KAa- 
nana b KaHaA CHHiKaeT K03(j)(})HHHeHT p a cx op a  n a  1 2 % - Ä a h  ch h - 
iKeHHH 3 th x  noTepb HcnoAb30BaACH MeTOA BbiTHiiyTOCTH nonepen- 
h o to  ceneHHH KaHaAa b ropH30HTaAbHoft nAocKOCTH y  HanpaB- 
AHIOIHeft BTyAKH KAanaHa. 3 t O  n03BOAHA0 BOCCT3HOBHTb K03(})(})H- 
HneHT p  b nepBOHanaAbHOM e r o  3HaneHHH, t . e. ä o  ycraHOBKH Ha- 
npaBAHiomeft BTyAKH KAanana.

TIocAe npoßeAeHHH yKa3aiiHbix Bbirne onbiTOB ManeT to a o b 'k h  
HCCAeAOBaACH COBMeCTHO C BnyCKHbIM KAanaHOM npH BeAHHHHaX
n oA teM a  nocACAHero a o  10,5 mm.

Yn acT O K  b x o a b  b h h a h h a p  npH h b a h h h h  K A anaH a  B b iöpaH  o n -
THM3AbHbIM, _ ...
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B STOft nocjieaoßaTeabHocTH npoBepeHbi KaHajiu toaobkh nep- 
Boro, BToporo h TpeTbero uhahhapob. HepaBHOMepHocTb pacnpe- 
aejieHHH B03ayxa no uhahhäpbm cocraBHjia 1— 2 %  h HaxoAH- 
nacb b ÄonycKaeMbix npe^eiiax.

flaJIbHeHWHM HCCJieaOBaHHHM ßblA nOÄBepmyT B03AyiUHblfi 
TpaKT ÄByxKaMepHoro KapßiopaTopa THna K-126 c napajiJiejibHbM 
OTKpblTHeM apOCCejIbHblX 3a«IOHOK, npHHHTOrO ÄAH paCCMaTpn- 
BaeMoro ABHraTeAH. y  ®oaa-yniHoro TpaKTa KaipßiopaTopa aoajkhm 
ÖblTb xopouiaa opraHH3auHH B03AyuiHoro noTOKa bo bxoahoh rop- 
aoBHue KapßiopaTopa, a  TaKxce Ha BbixoAe b  Manbift h ßoAbmofi 
ÄH(j)(j)y30pbl; MHHHMajIbHbie COnpOTHBACHHH H raßapHTW.

n P H npOAysKe KapßiopaTopa onpeAeAHAOCb bjihhhhc OTAeAb- 
Hbix 3ji6M6htob KapßiopaTopa Ha pacxoA B03Ayxa Hepe3 Kapßropa- 
Top h K034><j)HUHeHT pacxoAa. Tax yflaAOCb ycTaHOBHTb, hto: Ae- 
MOHTajK KpbiuiKH KapßiopaTopa noBbimaeT KoatjxJiHUHeHT pacxoAa 
Ha 3— 5% ; a^mohthjk Maanx AH<}><})y3opoB —  eme Ha 8— 10%; 
A©MOHTajK Kopnyca c  ßojibuiHMH AH4>4>y3opaMH —  eme Ha 1— 2%. 
PacnpeAeAeHHe conpoTHBAeHHfi oTAeJibHUx sacmciitob Kapßiopa­
Topa noKa3biBaeT, hto ocHOBHwe noTep« b ashhom caynae npnxo- 
ÄHTCH Ha KpblUIKy H MaAble ÄH(j)(j)y30pbI.

riosTOMy yflynuieHHe opraHH3auHH noTOKa B03Ayxa Ha BxoAe 
b KapßiopaTop h ÄH(J)(j)y3opbi nyieM H3MeHeHHH B03AyuiHoro TpaK­
Ta KpbHHKH, OTCyTCTBHe B03ÄyiUH0ii 33CA0HKH H yMeHbuieHHe Ha- 
pyjKHOro AnaMeTpa Mauoro ÄH(})(J)y3opa Ha 1 m m  no3BOAHAH yße- 
AHHHTb K03(J)({)HHHeHT pacxoAa Ha 10— 12%. PacxoA B03Ayxa ne- 
pe3 KapßiopaTop npH pa3pejKeHHH 350 m m  eod. ct. noBbicHACH 
Ha 2 2 % .

Ilp O A y B K H  OTAeJIbHO n p a ß o ro  H AeBOTO B03AyU IH U X TpaKTOB 
n oK a3aA H , h t o  H epaBH O M epH ocTb pacn peA eA eH H H  B 0 3 A yxa  c o c ra B -  
AneT 0,5— 1%.

B n0CAeA0BaT6AbH0CTH, aHaAOTHHHOH npeAblAyiUHM HCCAeAOBa* 
hhhm, ßbiAH H3yueHU BnycKHbie TpaKTU nepBoro, BToporo H 
TpeTbero uhahhapob. HepaBHOMepHocTb pacnpeAeAeHHH B03Ayxa 
no AHAHHApaM HaxoAHAacb b  AonycKaeMbix npeAeAax äah Bnycx- 
Hbix TpaKTOB ABHraTeAefi auhhoto THna h cöcTaBAHAa 2— 3%.

B pe3yAbTaie npoBeAeHHbix HCCAeAOBaHHÜ oßmee yßeAHHemie 
nponycKHOH cnocoßHOCTH SKcnepHMeHTaAbnoro BnycKHoro TpaKTa 
no cpaBHeHHio c cymecTByiomHM coct3bhao 20%.

FIo pe3yAbTaTaM HCCAeAOBaHHH BnycKHoro TpaKTa aBTOMOÖH.Tb- 
Horo mecTHHHAHHApoBoro ABHraTeAH c V-oßpa3HbiM pacnoAOwe- 
HHeM UHAHHAPOB MOJKHO yCT3H0BHTb, HTO K OCHOBHHM (JiaKTOpaM,
«aHßoAee UHTeHCMBiio ibahhioiuhm aa BeAHHHHy th ä PaBAHHecKHX 
noTepb, othochtch:

1. P a A H y c H  cKpyrAeH H H  BnycK H oft T p y ß w ;
2. PaAHycbi CKpyrAeHHH BepTHKaAbHoro noBopoTa k  UHAHHApy;
3. PaAHyc nepexoAa b  KaMepe cropaHHH;
4. PaAHycbi nocTpoeHHH toaobkh KAanaHa;
5. OpraHH3auHH noTOKa bo bxoahoö  ropAOBHHe KapßiopaTopa, 

a TaKJKe Ha BXOAe B MaAblß H B ßOAbUIOft AH<j)(t>y3opbi.
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BblCOKOHOCTOTHblH flOTMHK MCUlOrO AOBneHMfl
K aHfl. Te xH . H ayK K>. r. rOPHyUIKMH, A. K>. PblEAKOB

BnaflHMMpCHHM nonHTeXHHHeCKHH HHCTHTyT

M C n b l T A H H H  H HCCAeAOBaHHH aBTOMOßHAeft H aBTOMOßHAb- 
* *  h u x  A B H raT eA e fi n a c T o  CBH3aHbi c H eoß xoA H M ocT b io  H 3M epe- 
h h h  ß b ic rp o  H 3M eHHiom HxcH  w a n u x  AaBAeH H H . inp itßo ipb i, m peAH a- 
3HaneHHbie ÄAH 3T0 ft n eAH , ÄOAJKHbl OTAHHaTbCH ß O Ab m ofi qyBCTBH- 
TeAbHOCTblO H OAHOBpeMeHHO BblCOKOÜ HaCTOTOÜ COßCTBCHHblX KO- 
AeßaH H ft.

y CTpoficTBO AaTHHKa, b onpeAeAeHHofi CTeneHH yAOBAeTBopmo- 
mee 3 th m  TpeßoBauHHM, noKasaHo Ha pnc. 1. B CTaAbHOM Kop- 
nyce 1  h 3 x o ä h t c h  ro^pnpoBaHHaH MeMßpaHa 2 ,  jKecTKo c b h 33h- 
Han nepe3 TOAKaTeAb 3 c ynpyroft KOAbueBoft ßaAOHKoft 4. Bepx- 
h hh  nacTb ßaAoiKH npHKpenAeHa k  noA3yHy 5 , noAOJKeHHe Koropo- 
ro b Kopnyce m o jk c t  peryAHpoBaTbca raftKofi 6 . IU th iJ it  7  npenHT-

CTByeT n o ß o p o T y  n o A 3 y n a  npH 
Bpam eHHH peryAH poBO H H oft ra f i-  
kh . M e M ß p a H a  no n ep n M eT p y  3a- 
K penA eH a  h b ik h m h oh  BTyAK oft 8.

B 3 to m  A a T iH K e  M eM ßpaH a H3- 
TOTOBAeHa H3 ßepHAAHeBOft ßpOH- 
3bl TOAIAHHOft 0,2 MM H HMeeT 
H a p y » H u f t  A n aM eT p  30 mm. 
K oA b u eB a H  ßaAOHKa BbinoAHeHa 
H3 CTaAH y 8 h  TepM HnecKH o ß p a -  
ß oTaH a  ä o  TBepÄOCTH H P C  38—  
40. O H a  HM eeT H apyjK H bift AH a- 
M eTp 18 mm, p aA H aA b H y io  t o a -  
U lHHy 0,15 MM, lHHpHHy 8 MM.

Ha ßaAOHKy HaKAeeHbi n eTb ipe 
TeH 30M eTpa conpoTHBAeHHH TH­
n a  4>KnA3-100 ßa3ofi 5 m m  h
HOMHHaAbHbIM COnpOTHBAeilHeM
92 o m . TeH 30M eTpb i naK AeeH bi h
COeAHHeHH T3KHM oßpa30M, HTO 
Bce OHH HBAHIOTCH paßOHHMH 
nAenaMH neTbipexnAenero mo- 
CTa. BblBOÄHble npOBOAHHKH npn- 
coeAHiieHbi k  uiTenceAbHOMy 
pa3T>eMy 9 , HaxöAHUieMycH Ha 
ßoKOBOft noBepxHOCTH Kopnyca.

H 3 M e p n e M o e  A a B A e H H e , A e f t c r B y n  H a  M e M Ö p a H y , B b i3 b iB a eT  A e -  

( j io p M a i iH io  ßaA O H K H , K O T o p a n  p e rH C T p n p y e T C H  B H ß p aT O p H b IM  oc- 
U H A A o rp a ^ iO M  c noMombio Teii30MeTpHHecKofi a n n a p a T y p u .

f la T H H K  M OJKeT C AyJKH Tb Ä A H  p e rH C T p a ilH H  K a K  H 3 ß b IT 0 H H 0 ro  

A a B A eH H H , T a K  h p a 3 p e iK € H H H . H r o ß b i  b M O M eH T n e p e M e H U  3H aK a  

A a B A eH H H  H e  H a p y r n a n a c b  A im e fiH O C T b  x a p a K T e p H C T H K H  A a T iH K a ,  b 
K oH C TpyK U H H  n p e A y c M O T p e H O  c o 3 A 3 H H e  n p e A s a p H T e A b H o r o  H aT H ra  

y n p y r o f t  CHCTeM bi. H e o ß x o A H M a n  B eAH H H H a H a T H ra  n o A ß a p a e T C H  

o n b iT H b iM  n y T e M ;  O H a p e r y A H p y e T C H  r a f tK o f i  6  h (JihkchpyeT C H  3 a - 

r n iK K o f t  K O A n a n K a  10 ä o  y n o p a  b B ep x H H ft  K O H eu  bh h t3 . M a r K a a  

n p o K A a A K a  M eJ K A y  K O A n an K O M  h K o p n y c o M  A a T H H K a  o ß e c n e H H B a e T  

H eo ß X O Ä H M y iO  repM eTH H H O C Tb  COeAH H eH H H .

T a K  KaK  AaTHHK MOJKeT HCnOAb30B3TbCH npH  H3MepeHHHX Ha Ha- 
rp eT b ix  A eTaAH X , a  KoHCTpyKUHH n p eÄ ycM O T p e ii p » A  w e p  n o  oße- 
cneneH H io e r o  T eM n ep aT yp H o ft CTaßHAbHOCTH.

J lA H  CHHJKeHHH A y iH C T O T O  T eH A O O ß M eH a  ß aA O H K a  C H aK A eeH H b l- 

mh T e H 3 0 M eT p a M H  3 a m H m e H a  o t  HHJKHeft H a c m  K o p n y c a  A a T H ii-  

K a  Ä B yM H  3 K p a H 3 M H  11 H3 AaTyiHH TOAUIHHOH 0,2 M M . H a jK H M -  

i i a n  B T y A K a  8 ,  ß y A y n n  o T A e A e n a  o t  K o p n y c a  K O A b u ea b iM  B 0 3 A y u i-  

hhm 3 a 3 o p o M ,  T a K J K e  B b in o A H H eT  p o A b  T e n A O B o r o  S K p a H a . K p o M e  

t o to ,  a r y A K a ,  H M e a  a ob oa b h o  T O A C ry io  c re H o c y , o n o c o ß c rB y e T  co -  
3 A a H H io  p a B H O M e p H o ro  T e M n e p a T y p H o r o  n o A H  no O K pyjK H O C TH .

y K a 3 a H H b ie  M e p u  n o3 B O A H A H  yM e H b u iH T b  T e M n e p a T y p H b ie  rp a A H -  

eH Tb l H a  H yB C TB H TeAbH O M  S A e M e H T e  Ä 3 TH H K 3  H, K a K  CACÄCTBH e, ÄO- 

ßHTbCH yA O B A eT B O p H T eA b H O H  T e M n e p a T y p H O Ü  C TaßH AbH O C TH  n o -  

C A e A H e ro . n o K 3 3 a H H H  n p n ß o p a  n p a K T H H ecK H  H e 33bhcht o t  T e M n e -  

p a r y p u  A a T H H K a  n p n  H3M eHeHHH e e  o t  20 ä o  42°. Rnn o x n a jK A e -  

hhh A a T H H K a  n p n  y c T a H O B K e  e r o  H a  ro p n H H X  A e T a A H X  n p e A H a 3 i ia -  

H eH a B 0A H H 3H  p y p a u iK a  12.
KoHCTpyKUHH AaTHHKa no3BOAHeT BbinoAHHTb ero TapnpoBKy 

nenocpeACTBeHHO Ha MecTe H3MepeHHH. / Ia h  sto to  B03Ayx H3BecT- 
hoto  AaBAeHHH nepe3 niTyuep 13 noAaeTCH b noAOCTb HaA MeMßpa- 
Hoft. npH 3to m  äo ajk h o  ßbiTb H3BecTHO h AaBAeHHe n0A MeMßpa- 
HOH. TaKOft cnocoß TapnpOBKH n03BOAHA H3ßejKaTb BKAIOHeHHfl 
KpaHa B K3H3A, COeAHHHIOIUHft npOCTpaHCTBO nOÄ MeMÖpaHOfi c 
nOAOCTblO, B KOTOpoft H3MepneTCH AaBACHlie, H CBH3aHHOrO C 3THM 
yßeAHHeHHH ä a h h h  h oßaeM a KanaAa.

MacTOTHue CBOHCTBa AaTHHKa onpeueafliOTCH raaBHbiM oßpa30M

13 6 10

 0 2 2  1

Phc. 1. C x e M a  yc T p o ficT B a  
AaTHHKa AaBAeHHH
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Phc. 2. XapaKTepHCTHKa a aTiHKa

HH3meö qacTOTOfl coßCTBeHHUX KOJießaHHft ero noABHacHofi ch- 
CTeMbl, 3aBHCHlIieft OT JKeCTKOCTH KOJIbUeBOH ÖajIOBKH H OT BeJIH- 
HHHbi npHeoeAHHeHHUx Macc TOJiKaieJin, MeMöpaHU h caMoft 6a-
JIOHKH.

B AaTMHKe onncbiBaeMofi KOHCTpyKUHH 3HaueHHe HH3meft qacTO- 
Tbl COÖCTBeHHblX KOJleÖaHHH .nOlABHJKHOÄ CHCTeMbi, Ha&AeHHOe 3a-

nHCbio Ha o c iiH J iJ io rp a $ e  e e  CBoßoAH bix 3 a T yxa io in H X  KO jieSaHHß, 

cocTaBJiaeT 1100 ai{.
MacTOTa coöcTBeHHUX KOJie6aHHH ra3a b coeÄHHHTejibHOM xaHa- 

jie, no pacneTHHM AaHHbiM, cocTaBJiaeT okojio 7 fcaif npH TeMne- 
paType ra3a b KaHajie 100°.

TaKHM o6pa30M, AaTHHK MoaceT npHMeiiHTbcn a jih  HccjieAOBaiiHH 
nepnoAHHecKH H3MeHHioinHxcH AaBjieHHH, y  k o t o p h x  nacTOTa buc- 
iueft yHHTUBaeMOH rapMonmecKOH cocTaBJiHiomeH a o x o ä h t  npn- 
MepHo a o  300 au,\ npn s to m  aMnjiHTyAHan norpeniHocTb H3Mepe- 
h hh  He npeB30ÖAeT 10%.

XapaKTepHCTHKa AaTHHKa (b  KOMnjieKTe c TeH30MeTpHnecKOH 
yCTaHOBKOft rana TYHM) npHBeAeHa Ha pnc. 2. KpHBue 1 n 2 no- 
Ka3UBaiOT 3aBHCHMOCTb TOKa Ha BHXOAe OT AaBjieHHH npH pa3HbIX 
nojiojKeHHHX peryjiHTopa uyBCTBHTejibHOCTH TeH30MeTpHnecKoro 
yCHJIHTejIH. JlHHeÜHOCTb XapaKTepHCTHKH yKa3aHHOro H3MepHTejIb- 
Horo KOMnjieKTa COXpaHHeTCH npH H36bITOHHOM AaBJieHHH (h jih  
pa3peaceHHH) a o  0,65 k F / c m 2, b  t o  aie BpeMH, npH HanHHHH a o c t3 -  
TOHHoro 3anaca nyBCTBHTejibHOCTH ycHAHTenn, ä h th m k  MoaceT 
öbiTb ycneuiHo HcnoJib30BaH a jih  perHCTpanmi Majiwx AaBjieHHH, 
H3MepaeMbIX ACCHTKaMH MHJIJIHMeTpOB BOAHHOH) CTOJl6a.

JIHTEPATyPA

1. CnpaBOHHHK MauiHHOCTpoHTejiH, t .  3, MauirH3, 1956,
2. A r e ä K H H  f l .  H . flaTHHKH KOHTpOJIH H peryjIHpOBaHHH. 
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3. P 0 3 e H 6 j I H T  r. B. H A p .  f la T H H K H  C npOBOJIOHHblMH n p e -  

o6pa30BaTejiHMH. H 3 a -b o  « M a u i H H o c T p o e H H e » ,  1966.
4. n O M H JI y  H K O H. C. H Äp. «ÄBTOMOÖHAbHaH npoMwuijieH- 

HOCTb», 1966, Ns 10.
5. M O p O 3 O B K. A. H Ap. «ABTOMOSHJIbHaH npOMUIHJieH- 

HOCTb», 1968, Ns 3

V R K  629.113.012.5.004.6:629.113.001.1

BnHAHMe H3HOca u jm h  Ha h x  xapaKTepMCTMKH h  TsiroBO-cLiermbie
K a s e c T B a  c i b t o m o ö m j i s i

KaHAHAaTbi TexH. Hayn B. M. K H 0 P 0 3 , E. B. KJ1EHHMKOB 
HAMH

O flHHM H3 o c h o b h h x  3KcnjiyaTauH0Hiibix KanecTB a®TOMO- 
ÖHJIH HBAHeTCH TipOXOAHMOCTb.

O p «  paöore  «a  m h t k h x  rpyHTax THroBO-cnenHbie KaneCTBa u ih - 
HH oöycJiaiBJiHBaioTCH ® o ch obh o m  conporHBJieH«eM rpyHTa cABnry. 
H o Mepe HCTnpaHHH jipoTeKTopa oöieM M  rpyHTa, KOHTaKTHpyio- 
mero c uih h ö h , yMeHbinaioTCH h , KaK cjieACTBHe, c h h h o io tc h  raro- 
Bbie KanecTBa u ih h u  h a b tom oöhjih . OcoöeHHO ßojibuioe 3HaneHHe 
3TO HMeeT AJIH aBTOMOÖHJieH BbICOKOft npoxoAHMOCTH.

B HAMH ,npoBeA6Hbi HCCJieAOBa»HH b a h h h h h  Ha THTOBO-cuen- 
Hbie KanecTBa a btom oO hjih iuh h  12,00— 18 c ,pa3jiHHHbiMH pHcy.H- 
K3MH npOTeKTOpa, HMelOUlHMH pa3JIHTHyiO CTeneHb H3HOCa. fljIH  
HcnblTaHHH ÖblAH OTOÖpaHbl UIHHbl c pHCyHKaMH npOTeKTOpa A 
h B (p«c. 1), HMeiomHe npoSern  h cooTBeTCTByioiiiHe hm  h3h o c h , 
yxa3aHHbie b ra ß ji. il.

h B (6)

IIl.HHbI BKCnjiyaTHpOBajIHCb B OAHOM H TOM ace a®TOX03HHCTBe 
npn OAHHaKOBbix pe)KHMax h ycjiOBHHx (50% npoöera na Aopo- 
rax c TBepAbiM noKpbiTHeM h 50% —  na rpyirroBbix Aoporax
b ycjiO BH H x 6e3AopoacbH).

CTeneHb M3iioca uihh Kaa<Aoro KOMnjieKTa oneHWBajiacb H3Mepe- 
HHeM BbicoTbi rpyHT03auenoB MexaHHHecKHM HHAHKaropoM. 3 o h h  
H3MepeHHH pacnojiarajiHCb b HOTtipex Mecrax, paBHOMepHO pacnpe- 
AeJieHHbix no nepncJiepHH niH'Hbi. B jiaöopaTopHbix ycjiOBHHx 6hjih 
onpeAeJieHbi CTaTHHecKne xapaKTephcthkh uihh c  pa3JiHHHOH cre- 
neHbio H3H0Ca.

B nponecce npoBeneiiHn nopoacHbix «cnbiTaHHft onpeAeJiHJiacb 
MaKCHMajibHan CBoßonHan CHjia thth na KpiOKe P  Kp h CHJia 
COnpOTHBJieHHH ABHHieHHIO Pf.  
fljIH H3MepeHHH P/cp H P f  HC- 
nOJlb30BajICH KOMnjICKT THrOBHX 
AHH3Morpa(|)OB, pe3yjibTaTU hc- 
nbiTaHHH perHCTpnpoBajiHCb Ha 
jieHTe ocnHJiJiorpatjia.

JlaßopaTopHbie HccjienoBaHHH 
noKa3ajin, hto no Mepe yBejinne- 
HHH H3HOCa npOTeKTOpOB UIHH 
(o t HyjieBoro ao nojiHoro) h pa3- 
HOUieHHOCTH npOHCXOÄHT H3MCHe- 
HHH CT3THHeCKHX XapaKTepHCTHK.
(JpH HOMHHajIbHOM AaBjieHHH 
B03uyxa b uiHHe, paBHOM 
3,5 k F / c m 2, H npH HCH3MeHHOH 
Harpy3Ke aöcojuoTnaH Be.iHHHiia 
paAnaubHOH AeiJiopManHH h sna-
CTHHHOCTH UIHH npaKTHHeCKH He 
H3MeHHCTCH. ÜTHOCHTeAbHaH Äß- 
(jiopM anH H , on p eu eA H eM an  otho- 
UieHHeM BeAHHHHbl paAHaAbHOH 
A eijiopM anH H  h  k  Bb icoTe n p o iju i-

T a ö J i H i i a  1

<4HÜ
V
=?
a
2

s *

n oK a3 a -
Teab

Moaeab

A

UIHHbl

B

i npoßer
B KM 1000 1000

H3H0C B %
2 npoßer 0 0

B KM 9700 12900
113H0C B %

3 npoßer 28,7 23,9
B KM 15700 23200

H3HOC B %
4 npoßer 36,7 29,5

B KM 31800 31800
H3H0C B % 78,9

5 npoßer He 45,1
B KM yqTeH —

H3H0C B % 100
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a h  H, B03pacTaeT Ha 6,9%, 
uiHpHHa npoijiHAH yßejiHHH- 
BaeTCH Ha 3,3% (ocTaBancb b 
npeÄeJiax, oroßopeHHbix TY), 
BbicoTa npoijiHAH yMeHbm aeT­
CH Ha 4,2%, oö iu an  nnom aub 
KOHTaKTa yßejiHHHBaeTCH na 
7,7%. H aöjiw aaeTCH  yßenaae- 
HHe JKeCTKOCTH mHHbl. H3Me- 
HeHHe yrjioB oft xecTKOCTa 
u ih u  no Mepe yßejiHHeHHH h x  

pa3H0meHH0CTH H H3HOCa 
npoTeKTopa npaBeAeHo b 
TaÖA. 2. /I,aHHbie cooTBeT- 
CTByiOT HOMHHajIbHbIM Ha- 
rpy3Ke h  ÄasneHHio B03ayxa 
b mHHe.

3a caeT n o jiH o ro  HCTHpa- 
h h h  npoTeKTopa npa  AaBAeHaa B03Ayxa b mHHax 0,5 k F J cm2 bo3- 
pacTaioT: paÄaaAbHan Ae<}>opMauHH h  saacTHiHOCTb mHHbi Ha 
6 % ,  OTHOCHTejibHan ÄeiJiopMauaH h  n a om aa b  KOHTaKTa Ha 1 1 % ,  

yMeHbmaeTCH paanaabH an axeCTKOCTb oöonoaKH iü h u m , onpeae- 
aeHnan npn OTCyTCTBHH H3ÖbiToaHoro aaßaeHHH B03ayxa b Heil, 
Ha 35%.

HccaeaoBaHHH b a h h h h h  H3HOca uih u  Ha TflroBO-eueniibie Ka- 
qeCTBa aBTOMOÖHAH npoßoaaaHCb Ha oßaeaeH eao ft TBepaoii 
aoipore, c h o k h o h  ueaHHe, pa3MOKmeft rpyHTOBoä a o p o re , naxoTe, 
ayroBMHe «  cyxoM  necKe. H a  KaacaOM « 3  ffiOKpbiTHH acnbiTaHae 
HaHHHaaocb npa a aß a en a a  B oaayxa  b m aHax ( b KrIcm 2) ,  oöyc- 
ao b ao h h o m  ycToäaaBbiM  aßHJKeHaeM aBTOMOÖHAH:

O ß jieaeH ejia fi a o p o r a ..........................................  3 ,5 —2 ,0 — 1,0
C n oK u a a  u e a H H a ................................................... 2 ,0 — 1 ,0—0,7
ayrO B H H a ...............................................................  3 ,5 — 1,8—0,7
r ia x o T a ....................................................................... 3 , 5 - 2 , 5 - 1 , 5 - 0 , 5
Pa3MOKiuaa rpyHTOBaa a o p o r a .....................  3 ,5 — 2— 1,0
Cyxoft n e c O K ...........................................................  1 ,5— 1—0,5

P e3yabTaTU  onbiTOB npHBeaeHbi Ha ipac. 2 a  3. 3 kc  n ep h m  oh - 
TaabHMe aaHHbie noKaabiBaiOT, h to  no Mepe yffieaaHeHHH H3Hoca 
Ha Bcex rpyH Tax «  noKpbiTHHx (KpoM e n ecK a ) HaÖAiOÄaeTCH 3a-

kT

m o

2000

woo

0 10 20 30 *0 SO 60 70 60 90 H°U

P h c . 2. 3aB «CH M OCTb c b o ö o ä iio h  c a a b i t h t h  
Ha K p io a e  aiBTOMOÖaaH o t  C T en e aa  H3HOca 

m aH :

/ —  o ß a e a e H e jia a  n o p o ra ; 2  —  cHejKHaa pejiH H a;
3 — rpyHTOBafl aopora (pa3MOKUiaa); 4 — Baa^KHaa 
naxoTa (cnjiou Hbie jihhhh — niHHbi A, WTpHXOBbie— 

uiHHbi B ); 5 —  necoK

M eT H oe yM eH bm eH H e THTOBO-caenHbix (aßcoaiO TH O H  BeaanaH bi c b o - 
ö o ä h o h  ca a b i t h t h  h  K03<j)(j)HUHeHTa cu en aeH H H ) K aaecT B  aBTO­
MOÖHAH.

K a u  yK a3aH O  Bbirne, n o  M ep e  yB eaaaeH H H  H 3 iioca  n p o r e a x o p a  a  
pa3HomeHiHOCTa uiHHbi yBeaHHHBaeTCH n a o m a u b  e e  KOHTaKTa 
c  T B e p a o ii o n o p H o a  n o B e p x a o c T b io , h t o  CHHaxaeT c p e a a a e  y a e a b -  
Hbie uaBaeHHH b  KOHTaKxe a  y x y a m a e T  c u e n a e a a e  ih h >h  Ha c a o a b 3 -  
k h x  u o p o r a x .  H a  m h t k h x  rp y H T a x  T a ro B b ie  b o 3m o * b o c t h  ih h h

T a o j i a a a  2

(9
1-XOJ
»t
B
a
o
«  X

g l

KpyrajibHaa
JKeCTKOCTb

M oaejib uiHHbi

A B

1 B kF l i p a d 107,7 100
B % 100 100

2 B x r i z p a d 127,7 109,4
B % 118,4 109,4

3 B K T jzp a d 134,6 120,7
B % 125,2 120,7

4 B K l '  l  zpad 145,4 132,1
B % 135,1 132

5 B K r j z p a d — 155,5
B % 145,3

b ßoabiuen CTeneaa 3hbhcht  o t  <J)H3HK0-MexaHHHeeKHx cbohctb 
rpyHTa. n o  Mepe acrapaaHH pacyiHiKa npoTeKTopa yMeHbmaeTCH 
naom aub rpyHT03auenoß, B3aHMOÄeftcxByiomiaH c  rpyHTOM 
b HanpaBaeHaa Ä®a>KeHHH oca  Koaeca , a yxyumaiOTCH ycaoBHH 
ynaoTHQHHH rpyHTa b KoiiraKTe. H o s T O M y  ,y m au  c  hoahoctmo 
H3HOmeHHbIM pHCyHKOM HpOTeKTOpa, Ä a * e  HeCMOTpH Ha IieKOTO- 
poe  yneaaHeHae on opn oa  nao iu au a, Ha CoabiuaiiCTBe onopmdx 
noBepxuocTea (ocoöen H o yBaaiKHeiwibix) naßaiouaeTCa (cm. 
pac. 2) aHanaTeabHoe ( ä o  50%) CHH/Kenne THroBO-cuenawx xa- 
HecTB ih h ii. H 3  pac. 3 b h ä h o , hto  Meacay HcrapaHaeM pHcymca 
npoTeKTopa a CHaaceHaeM THroBwx Kaaecr®  (noHTa Ha Bcex 
rpyHTax, »p o M e  n ecK a ) HaÖAiOÄaeTCH npaKTanecKa AHiieiiMasi samt- 
caMocTb. H cK jnoHeiiae cocTa.BnneT ÄHana30H aaHoca m aa ot 25 
ä o  35%, b k o t o p o m  OTMenaeTCH pe3Koe naÄeHae cuonHbix KanecTB.3

0 25 50 75 W0%
^  => M3h o c  n p o m e n m o p a

Pac. 3. 3aBacaMOCTb TnroBO-cuennbix K a- 
HeCTB aBTOM o6a.ua o t  H3H0ca u ihh  n p a  
ÄßHTKeHHH n o  oß.neÄenejiO H  Ä o p o r e ,  cne>K- 
hoh  ueJiHHe, pa3M O K m ea rpyuiTOBoa Ä o p o r e ,  

BJiaacHoa n a x o T e  a  iBJia>KHOH H yroB a H e

U p «  B3aaMOÄeHCTBHH m aH bi c cyxH M  necnaH biM  rpyHTOM  Taro- 
Bbie K a n ecrB a  H3MeHHK)TCH HecKo.ubKO H iiane. iB n ecn aH b ix  rpyH Tax 
CBHsyKHuaa co cT aB Ä H K au aa  OTHOCHTeubHO M au a . O H a  B03pacTaeT 
c  yBeÄHHöHaeM  B-uaatnocTH. C u e n u e H a e  oripeue-THeTCH CH.uaMH 
B H yrp eH H ero  TpeHHH b n e c K e  a  Tp eH aeM  n e c K a  o  m a n y ; npaneM 
T p e n a e  c y x o r o  n e c a a  o  m a H y  Bb im e c h ä  «H y p p e H H e ro  TpeiiHa 
b in ecae. P a cy H O K  n p o T e K T o p a  ß  ä s h h o m  c j iy n a e  M a u o  BnaaeT 
Ha TH roB O -cuenH bie K an ecTB a. H a Ä e H H e  s t h x  K anecTB  y  noaHOCTbio 
H3HOmeHHbIX IUHH UO CpaBHeHHio C HOBblMH IUHHaMH Ha CyXOM 
n ecK e c o c T a B jia e T  inpaM epHO 8 % .

ConpoTHBAeHHe ÄBUTKeaaio aBTOMOÖHAH Ha rpyHTe, ru e  ßOÄ- 
cTHAaiom aa TBepÄbia cäoh  HaxoÄHTCH Ha Mauofi (ä o  5 — 10 m m ) 
r.uyÖHHe, yBeAanaBaeTCH n o  Mepe H3Hoca npoxeKTopa Ha 6— 8%.

O p a  K a n eH a a  n o  M H rK »M  o n op iib iM  naBepxHOCTHM conpoTHBAe­
HHe K an eH a io  yM eH bm aeTCH  Ha 6— 1 2 % . OöuHCHHeTCH sto  yiMeHb- 
m eH aeM  n oT e p b  n a  Ä eijiop M au H io  rp yH T a , oßycAO BAeH H bix  pocroM 
o n o p n o a  n A o m a u n  (CHaiKeHHeM  c p e Ä H a x  yÄ eA b H b ix  u a B A e H a a ).

H 3 inpaBeÄeH H bix O K cn A yaTau aoH H b ix  Ä an H b ix  C A eÄ yeT , ato 
b 3aBHCHMOCTa o t  n p o ö e r a  H 3M eH eH ae TH roB O -cuenH bix  KanecTB 
aBTOMOÖHAH u a  m H H ax A  a  B  n oA yn aeTC H  He OÄHHaKOBbiM. 
B  Ä a an a 3 0 H e  n p o ß e r a  o t  0 ä o  7500— 900 0  k m  m p oa cxoÄ H T  BbipaB- 
H a B a iia e  n a  pH Ä e n o H p U T a a  THroBO-cueniHbix BOSM oacH O crea aBTO- 
m06hah Ha n iH H ax A  a  B .  H a  n ep eyB A a iK H eH H oa  A yroB H H e h 
c y x o M  n e c K e  (b  c a n y  KOHCTpyKTHBHblX o coß eH H o cT ea  p a c y a K a  npo- 
T e K x a p a ) aßcoA iO TH bie 3HaneHHH ch au  th th  « a  x p io K e  aBTOMo- 
6hah c  m uH aM a B  Bbirne cooTBeTC TBeH H o Ha 9,1 «  1 7 ,3% .

Y  m aH  B  n o  M ep e  ,pocxa  n p o ö e r a  TH roB O -cu enH b ie KanecTBa 
aBTOMOÖHAH yM eHbmaiOTCH b M eH bm eft cxen eH H , aeM  Ha m aH ax  A.

TaKHM  o öp a 3 0 M , ycTaH O B A en o, h to  h3hoc p a cyH K a  n poT eK Topa  
BAHHeT n a  ocHOBHbie x ap aK T ep a cT H K a  m aH . H o  M ep e  H3Hoca 
pH,cyHKa n p oT eK T o p a  T H ro B o -c u e n a w e  K an ecTB a  a btom oöh ah  chh- 
TKaiOTCH. nOAHOCTbK) H3HOmeHHbie mHHbl (H3HOC 4 0 0 % )  npHBOÄHT 
Ha öoAbm HHCTBe on op H b ix  inaBepx'HOCTeH k CHHaceHHio th tobo- 
cu en H b ix  K a n ec rB  a btom oöh ah  npaM epH O  b 2  p ä 3 a . ABTOMOÖHAb 
Ha m a H a x  B c o x p a H H e x  cboh  TH roB O -cuenH b ie K anecTB a o öoAb- 
rneM Ä a a n a 3 0 H e  n p o ö e r a ,  n e u  Ha m a H a x  A .  T a x ,  n p a  paBHOM 
ya reH n o M  n p o ö e r e  t(31800  k m )  TH roB bie K a a ecT B a  aBTOMOÖHAH 
Ha im iiHax B  (h shoc n p oT eK T o p a  4 5 ,7 % )  ciiHmaiOTCH Ha 20—  
2 2 % , a y  aBTOMOÖHAH ma m a H a x  A  (h3hoc npoTeKTCupa 7 8 ^ % )  — . 
Ha 35— 4 0 % .
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TopcMOrpa4)MpoBaHMe npn McnbiTOHHsix aBTOMo6nneM
KaHfl. TexH. HayK P. K. BAOMH, KaHfl. TexH. HayK B. A. MBAHOB, B. cp. CM  kl PH OB

M B T Y  h m .

I T1PH HCCJIEÄOBAHHH K O AeG aTeAbH bix in p o iie cco B  b TpaHC- 
I *  mhochhx aBTOMOÖH.'ieii «c n o jib 3 y e T C H  m cto ih  teiH3o m eT p h p o - 

I BaHHH. CtawaKO b ipame C A ynaeB , H anpH M ep, a a h  perH C Tp au w a  y r -  
F JIOBblX OTKAOHCIIHH OTAeAbHblX MaCC, yÄO Ö H ee inpHMeHHTb MeTOA 
l TopcHonpa^HpoBaHHa.
I B JiiiTepaType [1 h 2] onacaHbi KoHCTpyKUHH h HeKoropwe pe- 

3y.ibTaTU inpHMeHeHaa TapcaorpapOB pa3AHHHbix th i io b .  B oy- 
mecTByiomHx KOHcrpyKUHHX aonojib3yeTca ceäcMmecKaa Macca 
Ha ynpyroM  eoABece. f l o  cnocoöy 3anacH KOAeGaTeAbHbix npomec- 
cob Topcaorpaipbi ÄeJiaTca na ABa THna: c  MexaiiHHecKoft 3a- 
HHCblO H 3/ieKTpH’leCKOH.

f lp a  Mexa'HHHecKOH 3ainacH K o a e C a iin a  ceftcM unecKO H  M aocbi mc- 
pe3 pu aa jK H y io  c a c r e M y  m epeAaiOTCH Ha H H w y m e e  n e p o  h ah  p e -  
3eu. I lp H  sjieKTpHHeiCKOH 3aiiHCH KOJieöaiHHa ceftcM HHecKOH M a ccu  
npeoöpaaoBbiBaroTca b M eK T p a a eC K H e  ca rH a jib i h a h  c  n o M o m b io  
TeH3QAaT>rHKaB, HaKJieeHHbix Ha n p y jK H iiy , h jih  c  n oM o m b io  s jieK - 
TpOAHHaMHHGCKOH CHCTeMbi.

3 t h  onocoßbi 3an,HCH oßjiaAaiOT h g k o t o p u m h  HeAocTaTKaMH. 
PaauiHippoBKa TopcHorpaiMM, nojiyaeHHbix c  Hcnojib30BanneM pu- 
qa*iHOH CHCTeMbi. TpeßyeT yBejimeHHa TopcnorpaMM h  h h a h h h h  
oneiiHaJibHbix iuaßjionoB. n pn  sjieKTpHHecKOH 3ainHCH KOJieöaiHHii 
lpeöyioTca TOKocbeMHbie ycTpoiicTBa, a Taxace AHtJxJiepeHUHpyio- 
iHHe ,h 'HHTemp.HpyioiHHe KOHTypbi.

ß  jiaöopaTO pH H  x acp eÄ p b i ry ceH H U iib ix  MaiuiHH M B T Y  mm. E a y -  
MaHa Ha OCHOBe T o p c a o r p a p a  r e f l r e p a  6 mji HaroTOBiieH  T o p e iio -  
rpap  a a h  .npoBepeH H a A o p o w H b ix  H cnuTaH H Ä  m h o ro n p h b o a h  o t o  

aBTOMOÖHJia / (pnc. 1 ).

8  7  

Phc. 1

OCHOBlHblMH 3JieMeHT3MH TOpCHOTpapa HBAHIOTCH CeHCMHHÖOKaa 
Macca 1 , B pam aiom aaca  Ha noAuiMnHHKax Ha o ch  2 ,  aaKpenjieH- 
hoh b ocHOBaHHH 3 ,  h npyjKHHa 4 ,  3aKpenjien.HaH oah h m  kohu om  
Ha ceftcMHHecKoft Macce, a ApyrHM —  >iepe3 n ep exon iiy io  AeTa.ib 
5 raftKOH 6  —  Ha och o .b 3 h h h  3 .  Flpn HCCAeAOBaHHH KOAeGaHHH 
Meway ocHOBaHHeM Topcnorpaipa h  ceflcMHaeoKoft Maocoft B03HH- 
xaeT oTHDCHTejib'Hoe y r jio ® o e  CMemeHHe, KOTopoe npn inoMomn p u - 
Ha*Ka 8 npeo6 pa3yerc fl b paAHajibHoe, a 33TeM npn noMOUin pw- 
najKKa 7 —  b oceß oe ABHJKeHHe TOjncaTejiH 9 .  nnrnym ee nepo 
Topcnorpa4>a Te ftrepa  3aMeHneTCH nJiacTHHKOft paBHoro co n p o ­
THBAeHHH 1 0 , na K o ra p y io  «aKJieeHbi AßTHMK« 11 n  12  n o  ABa c 
KaiKAoft CTopoHbi. IlnacTiiiHKa paBHoro conpoTHBAeHHH b m oh th - 
poßaHa Ha neBpamaiomeHCH nacTH Kopnyca  1 3 ,  ycTaHOBAeMHoro 
Ha OCH 2 . IloCKOAbKy Ae<})OpMaHHH HAaCTHHKH AOBOAbHO 3HaHH- 
TeAbHan, a npHMeneHUbie uiAeftcJibi oÖAaAaiOT b h c o k o h  HiyBCTBH-

E a y M a H a

TeAbHOCTbio (oTKAOHeHne Ayqa « a  ocunAAorpat})e 1400 m m /m ci h 
MaiKOHMaAbHblH TOK HIAeftljla 0,4 M a ) ,  CHTHaA C A3THHK0B ße3 yCH- 
AeHHH noAaeTCH h anocpea c t b ehh o Ha uiAeftipoBbiH ocHHAAorpaip 
H-700. B .npnßqpe Hcn0Ab30BaHU TeH30M6TipHHecKHe A3THHKH i(6a- 
3a 10 m m ) c  om hhcckhm  conpoTHBAeHneM 100 o m , MaxepHaA npo- 
BOAa —  KOHCTaHTAH, ceHeHHe 0,02 m m 2. nooKOAbKy MOCTOHaH cxe- 
Ma c HcnOAb3o b aHneiM yKa3aHHbix a h ta h k o b  Aon(ycKaeT MaKOH- 
MaAbHoe Hanpn>KeHHe iiiHTaiHHH 18 e [3 ],  b cxeMe inpeAycMOTpeHo 
nepeMeHHoe AoßaBOTHOe conpoTHBAeHHe, KOTopbiM peryAMpyerca 
BeAHHHHa HanpH/KaHHH nHTaHHH. BTopoe nepeMeHHoe conpoTHB- 
AeHHe HeOÖXOAHMO AAH OaAaHCHpOBaHHH MOCTa.

iCo ö c t b e'HHah nacTOTa Topcnorpa^a, HaroTOBAeHiHoro c HiCHOAb- 
30B3HHeM npyjKH'Hbl MaAOH SKeCTKOCTH, paiBHa 1,4 ZU,. 3 t O H03HO- 
AHeT C ÄOCTaTOHHOH CTeneHblO TOAHOCTH HpOBOAHTb TOpCHOipa- 
^IHpOBaHHe KOAeßaHHH Tpa'H'CMHCCHH MHOTOnpHBOAHblX aBTOMOÖH- 
Aeft.

P aocM arp H B aeM b iH  T o p cH o rp a t}) no cpaB H eH H io  c h 3becT H u m h  
oÖ A a A a eT  CAeAyioiUHM H n peH M ym ecT B aM H : OTCyTCTBHe ycH AH Te-
A e fl M TOKOC'beM'HHKOB; HCnOAb30BaiHHe OÄHOTO H TOTO >Ke HCTOH- 
HHKa (aK K yM iyAH TopH bie ß aT ap eH  h anph >keH hcm 24 e )  a a h  n H T a ­
HHH H 3M epnT eA bH oro  M o c ra  h o cu H A A o rp a tp a ; y jiyH iiieH H e K a «ie- 
CTBa B an n en  h OTMeTOK a p e M e iin ; B03MO>KHOCTb oiAHOBpeMeHHoft 
3AHH0H yrA O B bix  n epeM em eH H H  h Apyrax inpoueccoB Ha o a h o ü  
AeH'Te.

3K0nepHMeHTaAMIble HCCAeAOBaHHH HO TOpCHOnp atJlHpOBa'HHK)
npaBOAHAHCb Ha aBTOMoGHAe 3HJI-157K.

TopCHOrpatj) ycraHaBAHBaa c h  « a  KOAece np;H h om oh ih  4>acoHHbix 
unnHAeK, ’BBepnyTbix bm 6c t o  oöbiHHbix G o a to b ,  inpHKpenAHiomHx 
ipAaHeu, noAyocH k  CTynnue KOAeca (pnc. 2 ). 3ainHCb ocymecTBA-H- 
Aacb npn a b h k c h h h  a b tom oG h a h  Ha npHMOft nepeAane n o  flopo- 
re c ycoBQpmeHCTBOBaHHbiM noxpbiTHeM i(GeroH). TaKHe ycAOBHH 
SKcnep.HMeHTa G h ah  BbiGpaHbi noTOMy, h t o  npn ABHJKeHHH no. 
6e3A O p O }K b I O  KpyTHAbHble KOAeGaHHH B  TpaHCMHCCHH HCK3/KaiOT- 
ch  nepexoAHbiMH npoueocaMH, h t o  3aTpyAHHeT oGpaGoTKy peayAb- 
TaTOB BKcnepHiMeHTa.

iHocAeAOBaHHH [4  h 5 ]  HOKa3biBaioT, h t o  KOAeGaHHH b  TpaHC- 
MBOCHH MHOTOnpHBOAHblX aBTOMoG.HAeft HBAHIOTCH HH3KOHaCTOT- 
HblMH. irilO,3TOMy BH0HIHHM B03AeHCTBHeM ÄAH TpaHCMHCCHH HBAH­
IOTCH H e rapMOHHKH K p y T H m e ro  MOMeHTa ABH raTeAH , a B 0 3M ym e- 
HHH CO CTOpOHbl KOABCa. CKOpOCTHUe peJKHMbl npH  HCnHTa'HHHX 
3 a A a B a A »c b  c H eA b io  noAyHHTb Bce BO3M0>Kebie H a cro T b i B03M;y- 
meHHH, h o  .HaHGoAM iiee h h c a o  3anH ceH  G m a o  in poß eA eH o  ä a h  p e -
30H a H C H b IX  p e > K H M O B .

SKonepHMeHTaAbHbie AaHHbie oGpaGaTbrBaAHCb c  noMombio Ma-
TeMaTHHeCKOH CT3THCTHKH ÄAH OrpaHHHeHHOTO HHCA3 OHblTOB.

Becb inoAyHeHHbiH npH HcnbiTa,HHHx AHaina30H nepHOAOB h aM- 
nAHTyA KOAeGaHHH Gma pa3ÖHT n a  HHTepBaAbi. 3naH eH H H  nacTOT 
co h aM.nAHTyA <p a a h  K a*A oro  HHTepßaAa c o c t 3 b a h io t  coBOKyn- 
HOCTb CAynaftHblX BeAHHHH C HCH3 BeCTHblMH MaTeM3THHeCKHM OJKH- 
AaHHeM m  h AncnepcHeii D .

P hc. 2
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:"'iC iieJibio öiipeÄeJieBHfl 3 th x  napaMerpoB m ohcho HcnoaMOBarb 
npHÖjiHHceHHue aHaieHHH (oueHKH)

n  n  _

2  ( x i  ~  m f  
~  1 ~  1

rae  x,- —  B03MOHCHbie 3HaneHHH CAynafiHofi «ejiHHHHbi; 

m  —  oueHKa MaxeMaTHHecKoro ohchähhuh ; 

D —  oueHKa ÄHCnepcHH; 
n  —  (KoamecTBO onuTOB. 

HtQÖH CyiÄWTb O TOHHOCTH H HaUeJKHOCTH OUCHKH KaKOTO-AHÖO 

napaMerpa ä  BenHHHHofi a  McnonbayioTCH TaK Ha3biBaeMbie AOBe- 
pirreabHbie bqpohthocth h AOsepHTeAhHUe »HTepBanu. H o a  AOBe- 
pHpejibHbiM HHTepBajiOM noHHMaeTCH cAynaßHufi HHTepBaji 

KOTOpblÖ C AOBOpHTeUbHOH BepOHTHOCTblO ß HepeKpoeT OeJIHHHHiy
a .  rpaiiHUbi AosepHTeJibHoro «HTepBaaa /p onpeAenaiorcH BeaH- 

4'HHaMH

r « e  

BejiHHHfla tp  oöbiMHO onpeAeAHeTCH no TaÖAnuaM paöoTbi [6 ] 
B ÖäBHCHMOCTH OT ß ,H fl— 1. 

T a « ,  aanpHMep, ajih pencHMa ahhhcchhh aBTOMOÖHAH npn uiecm  
BeAyiUHX KOAecax ananeiiHH CAynafiHofi bbahhuhh nepHOAa Koae- 
■öanHH npHBeAenbi b Taön. 1.

T  a 6 ji h u  a 1

, HHTepBaji
HhCJIO HflCillOAeHHft

b ueHTpe rpynnnpOBKH
T i

b  c e x

13 8 0,308
14 8 0,325
15 9 0,332
16 11 0,358
17 47 0,375
18 9 0,392
19 3 0,408
20 2 0,425

Ä ah ly.Kaaaniibix b Taön. 1 aiia’ ieiiHß

m(T) =0,364 ce/c,

; .. 5=0,0412-IO"2.

Ä a h  AOBepHTeAbHOö BepoHTHOcra ß = 0 ,5  7ß =0 ,67 7 . 

o~ =0,0016 ceK.
m

rpaH H U bi A O B ep u T eA b H oro  «H T e p B a n a  /ß 

0,363; 0,365 cetc.

M a r e m a T h he c K o e  OHCHAanne ipe30HaHCHoß uacTO TH  

2 *
m(ü>) = --------- =17 ,25  i/cex.

m {T )
iTIocne onipeAeneHHH coöcrBeHHbix u acroT  K o n eöa «n ß  h aM,iuiH- 

T y A  öbiAH nocTpoeHbi aMnnHTyAHO-HacTOTHbie xapaKTephcthk« ko- 
neöaHHß Koneca aBTOMOÖHAH 3HJI-157K. '(p n c . 3 ) b peauiMe abh-

P'HC. 3

HceHHH upH rnecTH BeAyiUHX Koaecax (KpuBan 1 )  H HeTbipex (KpH- 
B a n 2 ) .

T  a 6  ji hu  a 2

Mhcjio
BeAyuwx

KOJiec

TopcHOrpatpHpOBam ie T  eH30MeTpHp0BaHHe

co B 1 jc e K A l B K/"jt o> b  l/ ce ie M  B K tM

4 17 ,1 8 -1 7 ,2 2 3 3 ,0 -3 4 ,4 17 ,1 5 -1 7 ,3 9 3 6 ,1 -37 ,7
2 7 ,9 -2 8 ,1 0 3 2 ,4 -3 3 ,4 2 7 ,6 5 -2 7 ,7 5 3 0 ,1 -30 ,8

18 ,0 7 -1 8 ,2 2 3 0 ,1 -3 1 ,0 1 8 ,2 8 -1 8 ,3 6 30 ,7 -3 1 ,5
6 30,03 -  30,17 2 8 ,1 -2 9 ,0 3 0 ,2 6 -  30,34 27,7 -  28,3

iMoMeHTbi, noACHHTaHHbie no pe30Ha,HcHHM yrnoBbiM aMHAHTy-' 
AaM, ö u a h  cpaBHeHu c MOMeHTaMH, nonyueHiHUMH upn TeH30ve- 
TpH pO Ba«H H  in o n yo c e fl aBTOMOÖHAH. P e a y n b T a T b i cpaBHeHHH npH- l 
BeueHbi b T a ö n . 2. )
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O CLjeriHOM B e ce  aB TO M o6nneM  c  npM BCflOM  h q  nepeflHM e x o n e c a
K aH fl. TexH . HayK A. M. rOHOMMflOB

3an op om cK H H  MaiuHHOCTpOHTenbHbiH h h c t h t y t

C  b I C T P b I F l  ip o e r  .B un ycK a  .nerKORbix aBTOMOÖHnefl c  nipHBO- 
"  ä o m  Ha nepeA H H e K o n e c a  b  c ip a H a x  E B p o n u  Bbi3biBaeT H eoö- 
XQAHMÖCTb r n y S o K o r o  aßan H 3a  n peviM yiu ecTB  h  HetaocTarKOB Ta- 

KHX aBTÖMOÖHAeß H ep e A  äBTOMOÖHAHMH lAßyrHX KOMnOHOBOK.
O äiih m  h3 HeAPCTarKOB aBTOMOÖHneß c  inp»BOAOM u a  m epeAHHe 

KOAfeÖa HBAHeTCH CHUHCOHHe OUeUHOEO 'Beca inpH. AB H A C eim « aBTO­
MOÖHAH Ha 'HOA'beM. H o s T O M y  n pn  .n p oeKTHip o b au  hh tb k h x  aBTO- 
MOÖHAeß o ö b iH iio  .Bec Ha nepeA H H e K o n e c a  .npuHUMaiOT öoA b iu e , 
HeM Ha 33AHHe. H p n  s to m , hcm  ö o n b u iy io  a o a io  o ö u ie r o  B eca  aB-

TOMOÖHAH OTHOCHT iHa UepeA'HHe Koneca-, TeM AynilUHMH OUeiTHUMH 
CBOHCTBaMH ÖÖAaAaeT aBTOMOÖHAb. O u «aK O  HepaBIHOMepHOe pac- 
npemeAeHHe' Harpy3KH tio ochm  h , b nacTHOcrH, upe3MepiHOe yBe- 
AHueHHe ee Ha nepeAHHe Koneca BbiBUBaeT n e p e rp y s K y  u ihh ne- 
peAHHx Konec.

lloH TO M y n p n  B b iöop e  pacn peA eA eH H H  B eca  n o  o c h m  npöeKra- 
p y e M o ro  3 b t o m o 6 h a h  H eoöxoAH M Ö  ' o n p e a e n H T b  onTHMaAbHUe 
aHaneHHH, o öecn eu H B a iou iH e  cu enA eH H e BeAyiUH X KOAec n pa  mh- 
H liM aA bH u x  l ie p e rp y s K a x  u ih h .
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Rnn onpeaeaeHHH onTHMaabHoro pacnpeaeaeKHa Beca ino ochm  
aBTOMOÖHaa c npHBoaoM Ha nepeaHHe Koaeca ÖyaeM ncxoa'HTb 'H3 

. ycaoBHH oöecneneHHH m hkchm aabHbix THroBbix cha, aaaaorHHHbix 
TeM, KOTOpble OÖeCneHHBaeT aBTOMOÖHAb C inip-HBOÄOM Ha 33AHHe 
Koneca h c paBHOMepHbiM pacnpeaeaeHHeM Beca no ochm  (Kaaccn- 
HecKan KOMnoHOBKa) npH MaKCHMaabHOM cyMMapHOM K03<jxj)HnH- 
eHTe conpoTHBaeHHH ipmax Ha ropH30HTaabHöM ynacTKe aoporn.

Tlpn onpeaeaeHHH TaroBO-AHiiaMHHecKHx KanecTB :npoeKT»pye- 
mux aBTOMOÖHaeft h, b n acT a ocT H , n p n  B w ö o p e  nepeaaTOHHbix hh- 
cea KopoöKH n e p e a a n  a a a  B b iöo p a  n ep e flaT O H H oro  HHCaa nepBoft 
nepeaann h  noabsy ioTCH  3 3 b h ch m octh m h

tm a \ ^ a r K 
h  > ^ T ~ . ------------  0 )

M di 0 împ

CU,' K
( 2 )

rae Ga, G Cu —  cooTBeTCTBeHHo oöinnfi h cnennoft Bec aBTOMO- 
öhah b kz;

M g  —  M3KCHMaabHbIH 3<J)(j)eKTHBHI>lft KflyTHmHÜ MO­
MeHT asHraTeaa b K r m ;

<p —  K03(j)(j)HH.HeHT cuenaeHHH iukhu c  äoporofl; 
i0 —  nepeaaTOHHOe hhcao raaBHOfl nepeaaun;

T\rnv —  Kjn.a. TpaHCMHCCHH;
r K —  paanyc KaneiiHa Koaeca b m .

ßbipaaeeHHe (1 )  oömhho HMeeT 3HaK paneHCTBa h xapaicrepH- 
3yeT THrOBHe CBOflCTBa a.BTOMOÖHaa ho »pyTam eM y MOMeury, noa- 
BeaeHHOMy k Beayiu»M KoaecaM, a BbipaaceHHe (2 ) —  bo3mo>k- 
Hocrb peaaH3auHH KpyTamero MOMeHTa no cnenaeHHio BeaymHx 
Koaec c noBepxnocTbK) aoporn.

CoBMecraoe pemeEHe ypaBHeHHfl (1 ) h (2 ) b pemaMe irpeaeab- 
Horo Hcnoab30BaHHa MOMeHTa annraTeaa Ha npeaeae cnenaeHaa 
aaeT paßeHCTBo

T  Gpn '(3)

f la a  aaabneflm ero aHaaH3a npHHHMaeM paBH03HaniiocTb aBTO- 
MOÖHaeft KaaccHHecKofl komhohobkh h c npHBoaoM na nepeaiHHe 
Koaeca no peaaH3anHH MOMeHTa ABHraTeaa i(no TaroBbiM cboü- 
CTBaM), 3naTOT. «p, Tpmar «  G a [ypaBHeHHe (3 ) ]  aoajKHbi öbiTb
OaHHaKOBbIMH AAH 3BTOMOÖ H Aefl OÖ6HX KOMHOHOBOK. IIp<H STOM 
peaaH3aiiHH i|)m ax  no cnenaeHHK) aoamHa oöecneHHBaTbca KaK na 
ropH30HTaabHo.M yaacTKe nyTH, TaK h inpn ÄBHJKeHHH na inoateM 
c yneTOM yMeHbüieHHH cneniHoro ®eca aBTOMOÖHaeft c  npHBOAOM 
Ha uepeu'HHe Koaeca.

3,HaneHHe i|>max mojkho Bbiipa3HTb caenyiom cn 3aBHCHMOCTbio:

lpmax =  / + s in  a max, i(4)

rae / —  K03 (j> (j)»nH eH T conpoTH B aeH H H  KaneHHio K o a e c a ;

Umax —  y ro a  noaneMa noBepxHOCTH aoporn.
JPaa pa3aHHHbix nopoacHbix ycaoBHH cooTHomeHHa M e *a y  sth- 

MH BeaHHHHaMH pa3AHHHbI. inpHHHMaa QHaneHHH Ipmax H /, COOT- 
BeTcrayiomHe aoporaM  papamnoro. coctohhhh m 6e3aopp*bH, pe- 
meHneM ypaBHeHHH (4) .mojkho anpeaeaaTb MaRCHMaabHbie yrabi 
notffbeMa a max, KOTOpble npeoaoaeeT aBTOMOÖHAb c  ABHraTeaeM 
h TpancMHCCHeft, onncauHbiMH BbipameHHeM ( 1 ) ,  b pasaHHHMx ao- 
poiKHbix ycaoBHax. n p n  pemeHHH s to to  ypaBHeHHH 3HaneHHa 
ipmax Äaa Mmcpo- m MaaoaHTpajKHbix aBTOMOÖHaeft caeayex npn-
HHMaTb b  npeaeaax 0,23—0,30. 3iiaHeHHa T|)max aaa  HeKOTopux
sapyöeHCHbix aiBTOMOÖnaeft c  npHBoaoM na nepeaane Koaeca npn- 
BeaeHU b  Taöanne.

Pe3yabTaTU pemeHHfl 'ypaBHeHHH (4 ) aaa «eKOTOpbix 3iiane- 
hhö Tpmax h f  npea'CTaBaeHu rpacj)HHeoKH aa  pac. 1. Hpn Heoöxo- 
anMocTH öe3 ocoöoro  Tpyaa MoryT öbiTb npoBeaeHbi pemeHHH h 
aaH apyrnx 3HaqeHHfl KÖ3(j><t>HnHeHTOB conpoTHBaeHHH. n p n  stom 
peaaH3anHH hoahoto  MOMeHTa MoaceT öbiTb n oay ie iia  [h3 ypaB­
HeHHH (3 ) ]  a a  äop ore  c  kostjxJmuHeHTOM cnenaeHna

G a ,
¥ ^  f j  ’hnax*

U c i f

Pe3yabTaTbi pemeHHfl .(pnc. 1) noKa3UBaioT, hto aaa  aBTOMO- 
öhah, paocHHTanHoro no K03(j)(j)HnHeHTy ij)max=0,28, b aopom- 
Hbix ycaoBHax, xapaKTepnayeMbix KOStpcJmnKeHTOM /=0,02, MaK- 
CHMaabHuft y ro a  noai>eMa coct3bh t 15°, a aaa  paccraTaHHoro no 
K03(Jn})HinHeETy \|)max=0 ,30  coct3bht 16°30'.

OaHaKO, inpHHHMaa bo BHHMaHHe, h to  / = 0,02 xapaKTepH3yeT 
oöbrqHO ynyHmeHHbie aoporn , KOTOpble npoeKTnpyioTCH c MaKcn-

o
H

'  ca
S 8

Cueniioft B ec b %  k  Becy 
s b t o m o Ohjib

MapKa aBTOMOßHJin
KoMnoHO-

BOMHan
cxeMa

O «
a

3  5 
5 *

n  a

* 1  4> *
S v  
*  2  
*  5 
•e-2
«&H 
°  Ol

2 %
S S
o  ►» , z  o.

w «  U
a 3  «  
H K *

S f ! i

V i

3  a
s
o> O o9 K Ky
«  o  >»O B  Qi

A *
ä *

- I S -
BLg-SSS i  S.S
u u B u

,3anopo)Keu-966B* ABHraTejib
C3MH

J040 59,0 56,2

CwMKa 1000 T o  » e 1073 0,28 55,3 _ 51,3
.Bo-nra* T A 3 -2 I KaaccHMe-

caan
1885 — 52,0 — 48,2

PeHO 4 llBHraTeab
BnepeaH

950 0,23 49,5 55,0 54,4

PeHO 16 T o  ate 1285 0,28 50,4 55,9 55,0
<topfl T a yn yc  12M 1285 0,29 53,3 56,6 58,1
MoppHC 1100 1160 _ 55,6 56,2 59,6
rie>KO 204 1175 0,28 53,6 56,0 58,5
«AB ToG aaH iH  .n p H -

Myaa“
1185 0,27 54,3 55,8 60,2

MaabHbiMH yraaMH 6—7°, oneBHaHo, pacneT caeayer bocth na 
rpyHTOBbie aoporn h öe3aopo)Kbe, aaa KOTopbix b aynmeM cay- 
qae caeayeT npHHHiMaTb /=0,05. ripn stom MaKCHMaabHbie yrabi 
noa^eMa cocraBHT a ma x =  13a18' aaa il)max=0,28 h amax = 1 4 W  
aaa i|Jmai=0,30. C yBeaHHeaneM K03i})(J)HnHeHTa conpoTHBaeHHH 
KaneHHio h yMeHbmeHHeM KoscjxpHnneHTa conporHBaeHHa aoporn 
MaKCHMaabHbiH yroa noateMa öyaeT yMeHbmaTbca. TaKHM oö- 
pa30M, aaa aerKOBux aBTOMoönaeft Maaoro Kaacca MaKCHMaabaue 
yrau noaieMa aoamHbi cocraBaaTb 12— 15°.

& max

10

0,13 0,17 0,21 0,25 0,29sina

P hc. 1, 3aBHCHMOCTH famax =ig(^3, /)

Z I AH paBa03H3HHOCTH THTOBblX CBOHCTB aBTOMOÖHaeft KAaCCHHe- 
ckoh KOMnoHOBKH h c  npH B oaoM  H a nepeA H H e K o a e c a  n pnu H M a- 
eM paBeHCTBO c n e n a o r o  B eca  a a a  aBTOMOÖ'Haa K aaccH H ecK oft kom - 
noHOBKH na ropH30HTaabHOM 'ynacTKe nyTH (Gc„ «0,5Ga) h aaa 
aBTO M oÖ naa c npH B oaoM  Ha n ep ea H H e  K o a e c a  npn MaKCHMaahHOM 
y r a e  n oa-beM a.

H 3 TeOpHH aBTOMOÖHAH H3BeCTH0, HTO npH yCTaaOBHBIHeMCH 
aBHJKeHHH aBTOMOÖHAH Ha HOateM  HOpMaabHaa peaKUHH ao;po- 
rn  Ha nepeaHHe Koaeca Z\ on p ea ea a e rca  H3 BbipameHHa

G aZj =  —  (b cos a - ■ hg  sin a —  r Kf  COS a ), (5)>

rae L  —  Öa3a aBTOMOÖHaa b m ; »

b —  paccTOHHHe o t  och saannx Koaec a o  neHTpa -t  am ecru
aBTOMOÖHaa B m ; t

hg —  B b ico ra  neHTpa Taacec™ b j i . -'t h

iflaa onpeaeaeHHH HeoöxoaHMoro CTaTHHeocoro pacnpeaeaenna 
Beca no ochm aBTOMOÖ'Haa c  npHBoaoM Ha nepeaHHe icoaeca, oöec- 
neHHBaiomero cnenHoft s ec  aa  noateM ax  c maachmaabn.bimh yraa> 
mh Zi=0,5 G a, npeoÖpa3yeM ypaBHeHHe (5) h npHBeaeM k  BHay

Z, h e ^ an

L b v
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b_
L

0,56

O M

056

050

' s  -

's  \
s  \ , 2

> • > ]

c3 y  •

3HaneHHH BennnnH L, hg h 
r K BblÖHpaiOTCH H3 KOHCTpyK- 
THBHblX C006paJKeHHH. Ä A H  
coßpeM eH H bix  jierK O B bix  asio- 
MoÖHJieft M a jio ro  h c p e A iie r o  
K J iacca, r a e  H a n ö o A b m ee  p a c -  
n p ocTpaH eH H e n oA yn n A H  a B ­
TOMOÖHAH c  npHBOÄOM Ha ne- 
peAH H e K o n e ca , o öm h h o  n p ii-  
HHMaeTCH L = 2-f-3 m, Jig =  
=0,5 m, r K =0,3+-0,4 m.

PeuieHHeM ypaBHeHHH (6 ) 
6mjio nojiyqeHO CTaTHneocoe 
pacnpeAeneHHe Beca no ochm 
AAH aBTOMOÖHJieft c 6a3aMH
L = 2,0 M) 2,5 m h  3,0 m, c
BbICOTOft neHTpa THJKeCTH
h g = 0,5 m, n p eo Ä o n eB a io m H X  
MaKCHMaJibHbie yrabi noAT>e- 

M a  c noJiHoft n a r p y 3 K o f t  a max =  12° h a max =  15°. K o9 < j> (j)H i;H eH r 

CO npO TH B AeH H H  Ä O pO TH  f  HpHHHM 3JICH  p a B H H M  0,05.
P e 3 y jib T a T b i p acn eTO B  (p n c . 2 ) n oK aau B a iO T , h to  aah  o ö e o n e n e -  

h hh  yCTaHOBHBiUierocH ÄßHJKeHHH Ha moA'beM  c  y ra aM H  ia m a x = 1 2 °  
h a m a x = ‘ 15° p acn p eA ec ieH H e B eca  n o  ochm COOTBeTCTBeHHO äoajk- 
HO Ö blTb npHHHTO G l= 0 ,5 6 1  G a H G i= 0 ,6 8  Ga AAH \L =  2 / ) m ; 
G i= 0 ,5 5 0  G a h G j= 0 ,5 6 6  G a äjih L=Q,5 m\ G i = 0 , 5 ß 9  G a h 
G| = 0 , 5 5 6  Ga ä j ih  JL— 3,0 m. iB T a ö j in a e  npHBeAeHbi AaH H bie n o  
cn e iiH O M y B ecy , noA yn eH H b ie  p a c n e ro M  n o  n p eA J ia raeM o ft w e r o -

PHC. 2. 3aBHCHMOCTH
b_

L

12 a  zpad

— f ( a )  '■

(X — ÄJIH Clmax —  15°, 6 — ÄJIH
Gmai =  12°, 1 — npn L *=» 2,0 m; 2 — 
npH L =  2,5 m ;  3 —  npH L * *  3,0 m

ÄHKe, ä ä h  n eK O Topb ix  3apyöe>K H b ix  aBTOM oÖHAeft c  nipHBOfloii Ha 
n epeA H H e KO Aeca.

HpoBeÄeHHbift anaÄH3 o th o c h t c h  k noÄHOCTbio rpyjKemHOMy aB- 
to m o ö h ä k ).  O ä h 3 k o  H3 cooöpanceHHft öe3onacHOCTH ÄermoBoft aB- 
TOMOÖHÄb c noÄHoft HarpyaKoft .noÄT>eMH CBbiiiie a ~ !l0 °  oöhhho 
He npeoÄOÄeBaeT. FIoÄTeMbi b 10— 15° npeoAOAeBaioTCH, KaK npa- 
BHÄO, ÄHÖO OÄHHM BOÄHTeÄeM, ÄHÖO BOAHTeACM H OÄHHM naCCa- 
hchdom  na nepeÄHeM c h ä c h m .

lU pH  H anoÄH oft H arp iy3K e aBTOMOÖHAH c h ä u  c 0n p o th  baöhhh b 
T ex  >Ke Ä o p o ;K iib ix  ycAOBHHx ö y A y T  MeHbrne, neM  npn  noÄHOii Ha- 
rp y s K e , n  B03HHiKaioiHHft 3anac K p y T H m e ro  MOMeHTa ABHraTeJin 
MOJKeT lÖblTb iHCn0Ab30BaH, HpH HaAHHHH AOCTaTOHHOrO CliaiUle- 
hhh , Ha n peoÄO ÄeH H e moABeM OB c  öoAbniH M H  yra aM H . n p n  stom 
oTHOCHTeÄbHbift cu e n n o ft  Bec aBTOM oÖHAeft c npHBOÄOM na nepej- 
HHe K O A eca  oöbr+HO ß o a p a c T a e T , a c  npHBOÄOM « a  3aAHHe KOJieca 
yMeHbimaeTCH (cm . T a Ö A H t iy ). ‘K ax  n oK a a b iB ae r  aHajme, aBTOMo- 
öH Ab c  npHBOÄOM Ha n ep eA H H e K O A eca  npn  n on oA H oft Harpy3Ke 
Ha A o p o r a x  c  KOSfJxjHtmieiiTOM <p =  0,5+-0,6 inpeOAOAeBaeT MaKCH- 
M aAbHbie y rA b i Ha ~ 2 °  ö o A b in e , neM  npH noA H oft H arpy3K e, a aB­
TOMOÖHAH c  mpHBOAOM n a  saA H H e KO Aeca —  Ha T a K y io  « e  BeAH- 
HHBy M eH b ine, neM  n p n  n oAH oft H a rp y3 K e.
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O n b i T  c o B e p i u e H C T B O B a H M s i  K a p f l a H H b i x  n e p e A a n

E. A. a e x t u p

ropbHOBCKHH 3BT03aB0A

/^XBM A K apA aH H oft n ep eA a n n  3 b t o m o ö h a h  PA3-24 öb iA a  b h - 
^  ö ipana  n a  ocHOBaHHH o n b iT a  O TeH ecrB em ib ix  3 3 b o ä o b  c  yn e- 
TOM TpeÖOBaHHft KOMHOHOBKH 3BTOMOÖHAH H COBpeMCIIHblX TeH- 
AeHHHft MHpOBOrO 3BT0CTp0eHHH.

iHa AerKOBOM aBTOMOÖHAe M-20 ö u a  ycTaH O BAeH  o ä h h  K a p A a n -  
Hblft BaA. HeCM OTpH H3 TO, HTO MaK’CHMaAbHaH CKOpOCTb aBTOMO- 
Ö hah He n p eB b iu ia A a  110 km/h, b p » A e  C A ynaeB  3 a n a c  n o  KpHTHne- 
CKOMy H'HCAy OÖOpOTOB OKa3bIBaACH HeÄOCTaTOHHUM. iKpO M e n o r o ,  

b  H O A y K y soB a  TOBHeAb ö h a  'BbicoK H M eu iaA  H oraM  naccaiKHipoiB. 
r io s T O M y  n a  aBTOMOÖHÄHX rA3-l2, FA3-21 h T A341,3 ö b iA a  n pn - 
M eHeHa n e p e A a n a  H3 A ß y x  K apA aH H bix  b b a o b  i ( c  n p o M escy T O H H O ft  

o n o p o f t ) .  O A H a x o  OKa3aAOCb, h t o  ® T pexm ap H H pH O ft a iep e fta n e  
(p n c .  1) HMeeTCH h o b h ü  b h a  'BHÖpanHft, B03iiHKai0LHHx a a  c h c t  
BTopH H H oro M O M eH ra, A e ftc T B y io iu e ro  b mAOCKOCTH oceii b h a ob .

T l ü J I H U l  1

M oae jib
aBTOMOÖH.lfl

y ra b i n epexan

1t 12 T i —T* T»

M -20  
T A 3 -1 2  
T A  3-21 
T A 3 - 2 IP  
T A 3 -1 3  
T A  3-24

n  p  h m  e n 
pacnoaojKeH  H 
He He3HanHTeji

— 1°30' 
- 2 °
+ 5 5 '
+  55'
— 1°50' 
- 2 - 2 7 '

a h h e. 3 h 
n * e  Beaym c
bHM.

- 2 °
— 3°10 '
—1 °I6 '
— 1°46'
— 2°45 '
— 2° 03'

aK ,  +  • 03Ha 
o Baaa, 3H3K

30 '
1°10 '
21 ’
51'
55'
24'

naeT, h to  b 
* 03Hanaei

—3°35 ' 
- 2 ’ 54 ' 
- 5 9 '
- 3 °

eaOMMA na.- 
oßpaTHOe;

25’
1°38'
47'
47'

uiapHHpa 
/rau b naa-

Phc. 1. CxeMa KapAaHHbix nepeAan AerKOBbix aBTOMO- 
ÖHAeft r A 3  (pa3Mepbi yKasaHbi b TaiÖA. 1 ) :

1 —  A B a raT e jib ; 2 —  3aAHHÜ m oct

3 t o t  nepHOAHHecKH M eHHioinnftcH  m o m c h t n e p e a  n p oM eH ivT o n n y io  
o n o p y  n ep cA a ß a n cH  Ha K yaoB . TeopeTHHeciCH ft aH3AH3 T p e x n ia p -  
HHpHoft nepeAaH H , a TaK/Ke SAeK rpoH H bie h  A P y r n e  H3MepeHHH n o -  
3B0AHAH HaftTH MeTOAbi B u ö o p a  yrAO B h n a p a M e rp o B , CBOAHIHHX 
K  M HHHM yM y B'HÖpaU.HH Ha pe30HaHCHbIX HaCTOTaX. n p H  9T0M  yH'H- 
TblBaAHCb HHepUHOHHble H arpy3K H  H HepaBHOMepHOCTb KipyTHAbHblX 
KOAeöaHHH, B b iö p a H H u e  onTH M aAbH b ie y rA b i n e p e a a n  noKa3aH bi 
B T3ÖA. 1.

n p H  IHpOeKTHpOBaHHH aBTOMOÖHAH T A 3 -24 ÖblAO HeOÖXOÄHMO 
noHH3HTb Ky30B . d lpH M eH eH H ah  ä a h  3 T o ro  CHAOBaH c x e M a  K ysoB a  
ocAOHiHHAa KpenAöH H e o n o p b i K apA aH H oft n epeAaH H . iK TO M y * e  
PHÄ KOMnOHOBOHHHX p 6 U ieH «ft  HO3B0AHA yM eHbUIHTb TOHHeAb 
K a p Ä a H H oro  ® a A a  Ä a x c e  npn  A ißyxu iapH H pH oft c x e M e . T a «, Ha k o - 
poÖ K e n e p e A a n  öb iA a  ycTaH O B A eH a aaAHHH K pb iu iK a-yAAH H H TeAb, 
öAaroÄapn neMy peinaA H C b Tpn 3aAanH: yBeAHHHBaACH a a n a c  no

KpHTHHecKHM oÖ op oT aM ; yM eH bu iaAO Cb n pocrpaH C T B O , 3aHHMaeM0e 
B3AOM n p n  HH/KHeM noAO/KeHHH K y30B a ; CKOAb3Hinee uiAHiieBoe 
coeAH H eH H e Öm a o  o ö e c n e n e n o  /k h a k o A CM a3Koft h  3 am n m eH o  ot 
nblAH H rpH3H.

iKpOMe TOTO, n o  KOMnOHOBOHHblM COOÖpajKeHHHM ÖblAH npHiMeHe- 
Hbi HecHM M eTpnnHbie 3aAHHe p ec cop b i, h t o  o öecn en H A O  KHHeMaTHKy 
noÄBecKH , n pn  KO Topoft saAirnft rnapHHp K a p Ä a H H o ro  B aaa  npn 
omycKaHHH Ky30.Ba HaxoAHACH o t  n oA a  A a A b m e , HeM .npn cHMMe- 
rpHHHbix p e c c q p a x . H aK O H en , ö h a  b b c ä c h  ö y t jie p  Ha K y30B e, o rpa- 
HHHHBaiom'Hft nphö.th i/kenH e k  K y3 0 B y  « a p T e p a  MOCTa ,(h  KapAaH- 
h q t o  B a A a ) n p n  x o A e  K y30Ba bhk3.

CpaB H H TeAbH bie «cnb iTaH H H  onbiTH bix  o ö p a a n o B  r A 3 - 0 4  h 
TA3-21 inpoBOÄHAHCb c  Ä®yx- h Tpexu iapH H pH biM H  nepeAanaM H , 
yn pyrH M H  MyijiTaiMH —  racHTeAHM H K oneöaH H ft p a3H b ix  THnoB 
h t .  n . H3M epeH H H  h  cyÖT>eKTHiBHaH o n e ir e a  BHÖpaiiH ft h inyM d 
npHBeAH k  npHMeHeHHio O A H oro  B aAa. ripn s to m  ö m a h  HCKAioneHbi 
ABe t o h k h  CM33KH, Bec nepeAaH H  yM eH bm eH  a o  8,2 kz i (y  
TA3-21 —  12,5 /ca). J Ia h  HCKAioneHHH BHÖpanHft n a  c k o p o c th x  
CBbiine 120 km/h y/KecTO H enu TpeöoB aB H H  n o  AH C Ö aA ancy Baaa 
(15 r c M  npn  n n cA e  o ö o p o t o b  a o  4000 b m h n yT y ) ,  e r o  öneHHio 
(0,3 mm, He ö o A e e )  h 3a30p aM  b uiAHneBOM coeA'HHeHHH Bana c 
K o p o öK o ft n ep eA a n  i(no lnnpH H e u iAH ua 0,04— 0,09 mm, n o  napy/K- 
HOMy A H a M e rp y  0,020— 0,063 mm, ö e3  y n e T a  OTKAOHennfi p a cn on o -
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jKeHHH). TIpeAycMOTpeHa TCfflKOCTeHHaa rp y ö a  ßana c BHiyrpeBHHM 
ÄH3MeTpOM 71 MM «  TOAIUHHOH CTeHiKH il,6±0,Q6 MM (nOBblUieH- 
hoh tohhocth ) no TOCTy 50Q5—65. iH p o p a O oT a n  BapnaHT nipn- 
MeHeHHH HGCKOJIbKHX rp yn n  CTOJIOpHblX K0A6U pa3HOH TOAIUHHbl, 
1T0 Ü03BCVIHT peryAHpOBKOH yCTpaHHTb OCeBOH 3a3op B nOÄUIHIl- 
HHxax Kap^aHOB npn n3roTOBJieiiHH h ocoS e im o mpu peMOHTe. Ta- 
KOH MeTO« inpHMOHJleTCH Ha aBTOMOÖHAHIX 4>H3T m w M epce- 
aec-BeHn», b tom  hhcac h ä jih  npeÄBap'HTejibiiOH SanancHpoBKn.

ÜÄHa H3 3aÄ an  J ipoeKTHpoBaHHH 3aKAK>Hanacb b pe3K0M  yßeA H - 
qeHHH p ec yp ca  K apA aw H b ix  im apH npoB . M n o r o n e m e e  iH a 6 .iio jeH n e  
h H3yqeHHe p e c y p c a  K apÄ aH H b ix  m apH H poB  rupoBOAHAOCb Ha aBTO- 
moöhahx « B o j i r a »  —  th k c h  b TaK coM O TopH b ix  n a p x a x  p a 3 H u x  r o -  
Poaob C o io3 a  h paöoTH H K aM H  3aB0iÄa. iP e3 y jib T a T b i n ioKa3aHbi Ha 
pnc. 2.

Haö.noACHHH b ca h  ä o  n p e A e n b iio r o  c o c to h h h h , napBH M H  n p n - 
3HafK3MH KOTOpOfO 6 bl AH CTyK B UiapHHpe, npOCAVlUHBaeMblH inp H

flpoöee

P hc. 2. PacnpeAeneHHe pecypca TpeTbero 
KapAaaHoro uiapHHpa 3 b to m o 6 h a h  TA3-21

e3Äe, h  HaAHnne 3a30pa, om yTH M oro npn OMa;3bi«aHHH h ah  o o m o t- 
pe mapHHpa.

Bbina BbipaßoiaH a MeTOAHKa H3MepeHHH paÄHaAbHOro 3a3opa 
b KaacÄO'M H3 noÄiuHUHHKOB KapÄana, npiraeM mpaAeAbHMM np.H«HT 
3a30p 0,1 MM (ä o  pa36opK H ), OrOBapeHHblH .B TeXH'HHeCKHX lyCAO- 
bhhx Ha p e cy p c  u ia p ra p a . HaMapneMbiH uiapHHp bb oäh tch  b
THCKH, H ÄOHbllUKH niQÄlHHin'HHKOB OÄHOH BHAKH CAOTKa 33>KHMaiOT- 
CH (äAH  'HCKAKWeHHH BAHHHHH OCeBOTO AKXflTa B 3THX HQAUIHnHH- 
Kax). KancÄoe y iu xo  BTopoft b h a k h  (n oon ep eA fio ) nepeM em aw T 
PyKOH B HanpaBAeHHHX BÄOAb OCH 3a>KaTbIX HOA'IHHinH'HKOB, H3Me- 
paH HHÄHKaTopoM pa3M ax nepeMemeHHH. To nee inoBTopniOT c nep- 
BOH BHJJKOH. HaHÖOAbUlee H'3 H3MepeH'HH IjpHHHMaeTCH 3a paA'H- 
aabHblH 3330p.

O ceB oft 3a30ip Ha.MepniOT, 'n ep eM em a n  BBAKy b HanpaBAeHHH, 
nepneHÄHKyAHpHOM k  o c h  3 a * a T b ix  ncAui'Hin'HHiKOB (iBAonb o ch  
«3M epaeM b ix  n qä -u ih h h h k ob ) .

yBeAHHeH'He paÄHaAbHOro 3a3opa h po h c x o ä h t  3a oaeT H3Hoca 
"  BHÄe y r a  y6 a  e ii h ft - o Ti n en a t k  o  b h to a  Ha noÄLUiriiHHKax h na Kpe-

CTOBHHe, XapaKTepHblX ÄAH 4>peTTHHr-K0pp03HH [1]. IlyTH yßeAH- 
neHHH pecypca miapHnpoB 6 m ah  yKa3a«bi paHee [2 h 3].

yÄaquoe KOHCTpyKTHBHoe peuieHHe noBbimeHHH pecypca uiap­
HHpa paapaßoTaHO FI. 'H. HyaeHHiHbiM h BHeApeHO Ha ynbHHOB- 
okom  aBT03aB0Äe, a  TaKHce npHHHTO ä a h  mOAepHH3auHH Ha Fopb- 
k ob ck om  aBTO3aB0Ae h noAOHieHO b ocHOBiy uiapHupa PA3-24.

'KpOMe HCKAIOHeHHH KAanaHa H yCTaHOBKH CaAbHHKOB (puc. 3 ), 
b noAOHCeHHe Ha Bbinycx Macna npH ero HarHeTaiHHH, b s t o h  k o h - 
CTpyKUHH nipHMeHeHU rpH3eoTpa>KaTeA«, KOTopbie co3AaioT ä o h o a -  
HHTeAbHoe ynAOTHeHHe no Topuy canbHKKa. Boxpyr npyiKHHbi 
CaAbHHKa HMeeTCH MaCAO, HBAHIOIUeeCH KaK 6 u  MaCAHHblM <})HAb- 
TpOM ÄAH BAarH, HblAH H rpH3H. 3 t O  oßeCneU'HBaeT COXpaHHOCTb 
npylKHHbl H KpO.MK« CaAbHHKa, yMeHbiuaeT H3H0C inOÄ KpOMKaMH.
K p o m k h  CaAbHHKa OTKpbiBaioTCH TOAbKO npn HarHeTaHHH Macna. 
O h h  xoparno 3auiHUiai0T noÄUinnHHK o t  rpH3H. B SKonAyaTauHH 
HameTaHHe BenyT ä o  BbixoÄa MacAa H3 Bcex no ä iu h nhhkiob.

PeayAbTaTbi HcnbuaHHH s t o t o  Bapnania b TaKCOMOTopHOM nap- 
Ke r. ropbKoro Ha 29 3 b to m o 6 h a h x  b opaBHeHHH c HcnbiTaiHHHMH 
b b to m  «ee napxe 63 aBTOMOÖHAeft c cymecTByiomHMH mapHupaMH 
noKa3aHbi « a  p «c . 4. PacnpeÄeAeHHe pecypca h o c a c ä h u x  i(no c ipa - 
He) cooTBeTCTByeT k p h b o h  BeftöyAAa c  noKasaTeAHMH (npn o tk a o -  
HeHHH o t  TeopeTHHecKoro He 6onee 2%): a=87O0; a=3,5 no
FO C Ty 1,3377— <67. 0KO.HOMHuecKaH appeKTHBiiocTb o t  BHeapeuHH 
M0ÄepHHi3HpoBa«Hbix mapHHpoB FA3 (nocne BbraeTa ÄOHOAHHTeAb- 
Hbix 3aTpaT) cocTaBHT He iMeHee 500 tm c . pyö. b t o ä .

iBapnaHTbi c  Äß,yxKpoiMOlrHbiM ynpyrHM TopmoBbiM h ÄP’yrHMH 
ynAOTHeHHHMH ÖblAH HOnMTaHbl C OTpHUBTeAbHMMH pe3yAbTaTaMH. 
Tax, inQÄ’uiHnH'HKH c KOMneHcauHOHHOH h ta o h  (ä a h  yMeHbineHHH

P hc. 3. .KapAaHHan nepenana aBTOMo- 
6 h a h  PA3-24:

/ — YÄ^HHHTejib kopoökh xiepeflaq; 2 — Ba  ̂
kopoÖkh nepeaaq; 3 — rpH3eoTpaM<aTe^b 
CKOJIb3HmeÖ BHJIKHJ 4 —  CKOJIb3Hma5! BHJIKa; 
5 — KapAaHHbifl Baji; 6 —  öajiaHCHpOBOMHan 
n^acTHHa: 7 —  $ ;iaH ei; Kap^aHa; 8 —
Heu Beaymeft uiecTepHH 3auHero MOCTa; 9 — 
rpH3eoTpa>KaTejib; JO — cajibHHK; U  — hmo- 
ÄepHcaTejib; 12 —  c ron op H oe  köJibuo; 13 —  
nouuiHriHHK; 14 — KpecTOBHHa; 15 —  npecc- MaĉeHKa; KojinaqoK...

Ph c. 4. Pecypc KapÄaaHOro uiapHHpa 3b tom o6hah  TA3-21:
a —  cymecTByiomHii BapnaHT; 6 —  MOAcpHiiaiipoBaHHbifl BapnaHT

OKpylKHOFO MeHCHTOAbHOTO 3 a 3 Q p a ), npeÄAOJKeHHble .nOÄlUHnHHKO- 
BOH npOMblUIAeHHOCTblO, ,He UOKa33AH nOBMUieHHH ÄOATOBeHHOCTH. 
He ä 3 a h  3(J)(J)eKTa n p n  CTeHÄOBbix h SK cnAyaTauH O H H H x n cnb iTa - 
h hh x  H eKO Topb ie M acn a , ep e A n o iK eH H M e  BHHHHTI; u iap H u p w  6e3 
MacneHOK co cM a3K o ii n a  OCHOBe ÄHCyAb(j)H Äa M onH Ö nena; to m k o -  
CTeHHble nOÄIUHnHHKH CKOAb/KOHHH H3 nOAH aM H Äa-68 H ÄPVTHX 
n n acT M acc ; xpoM H poB au H e iuhh  ob  KpecTOBHH c t o a u ih h o h  c a o h  

5 MK H AP-
JTah aßTOMOÖHAH TA3-24, x p oM e  

onn caH H oft MOAepHH3auHH, 6m ah  
BßeACHM HOBblH HOÄUlHnHHK KOH- 
CTpyKUHH TA3 [2] H 3aiUHTHblft 
K on n an oK  (cm . p n c . 3), KO TopHH 
H CKAiouaeT nocneAH H H  h c to h h h k  He- 
repMeTHHHOCTH b m apH H p e. n o A -  
uiHnHHK cn poeK TH poB aH  c yneTOM  
M H p oß oro  on b iT a : yM eH biueH M  o k -
p y *H O H  h MaKCHManbHbiH p a A u a n b - 
HMft 3a30p M ; yBeAHHeHO h h c a o  h to -  
a o k  ( ä o  29), h to  yn yH iu a eT  ycnoBHH
CM33KH; ÖOAbine OTHOIUeHHe aKTHB- 
h o h  ä a h h b i h ta m  k Ä u a M e rp y , ÖOAb- 
m e  rnÖKOCTb htam —  A yH in ee  p a c -  
n p eA en eH H e H anpniKeHHH Ha KOH­
TaKTH bix noßepxH O CTH x; M eH biue Ka- 
HHBKa B OTBepcTHH y  ÄOHMUIKa 
K on b u a  noÄ u innH H K a (2 m m , He 6 o - 
n e e )  ä a h  yM eHbiueHHH KO H iieH Tpa- 
UHH HanpHHceHHft i i a  KO H uax h ta m ; 
TOpUH HTOA ÄAH yM eHbiueHHH HX 
TpeHHH BMtlOAHeHH C(j)epHHeCKHMH, 
h to  o ö n e rH ä eT  uH pKynH U H io h ta m  
b 3 0 iie  H arpy iK eH H H ; ö n a ro u a p a  
M eHbUieft pa3HOMepHOCTH HTOA K0- 
9(J)4)HUHeHT OAHOBpeMeHHOCTH HX
paöoTbi ßoAbiue h t . n. (puc. 5Ji.̂ __
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Ha onHTHhix oöp a3 n ax  aß- 
TOMoÖHJiefl TA3-24 m apHnpu 
c HOBbiMH noauiHnHHKaMH no- 
Ka3ajIH B03M0JKH0CTb ÄOCTH-
»eH H H  cpeÄH ero pecypca  
200 Tbic. k m  n p oöera  AaJKe 
Öe3 MOÄepHH3ailHH CHCTeMbi 
CMa3KH H ynjiOTHeHHH.

Ha OCHOBaHHH H3MepeHHft, 
H co ie flO B aH H Ü  h p a cH eroB  
pa3M epH U X  ueneft B e p o H ra o - 
CTHUM MeTOÄOM b n ep T e jK a x
KapaaHHOH nepeAara TA3-24 
öbui nepecMOTpeH pap. po-  
nycKOB Ha BaJKHeimiHe pa3- 
Mepu. Bh jih  paccHHTaHbi ue- 
nn 3a3opoB b  mapHHpe, öne- 
HHH Baaa OTHOCHTejIbHO Öa3 
h Ha aBTOMOÖHJie h äP- Ha­
npHMep, pacneT paAHajib- 

Horo 3a3opa b noAuiHnHHKe coöpaHHoro niapHHpa yiHTbiBaA CAe- 
ÄyiOmHe BeKTOpHUe BejIHHHHhl: HeCOOCHOCTb OTBepCTHÖ BHJIKH H 
IHHnOB KpeCTOBHHbl, p33HOCTeHHOCTb KOAblia nOÄIHHnHHKa H
pa3Hopa3MepH0CTb htoji, a TaKJKe ynpyryio ycaAKy KOJibua iio ä - 
inHTTHHKa n p « 3anpeccoBKe. Hciiojib30BaHHe 3 B M  « M hhck-22» 
no3BOJiHjio Öbicrpee paccTOTaTb Ph ä  BapnaHTOB: c yjKecToneHHbi- 
mh AonycKaMH, c yneTOM pasHbix pacnpeAejieHHÜ AHaMeipa htoji 
b rpynnax nocjie copTHpoBKH, paaHoft ycaAKoft KOJibua noAiuHniiH- 
Ka h  Ap. H toh-h pac ieTa  abhbi b Taöji. 2.

T a ß j i Hi i a  2

Bm pacneTa

PaanaJibHuft 3a3op 
B MM noae

aon ycK a
B -K.K

MHHHMyM MaKCHMyM

no MaKCHMyMy-MHHHMyMy (TA3-21) 
BepoaTHOCTHhiu ueTOiOM (rA3-21)* 
BepoiTHOCTHUM MeTOAOM (rA3-24)*

• C yqeTOM  yMeHbüieHHH OTBepcTHH 
THra B OTBepCTHHX BHÄOK.

-0,062
0

+0,004

nOÄUiHnHHK

+0,072
+0,039
+0,035

a Ha 0,5 Bea

0,134
0,039
0,031

HMHHbl Ha-

H a  h h x  c jieAyeT , hto  .paAHajibHbift 3a3op b h  OAHiiiin h hk  e mojkho  
yMeHhuiaTb 3a c ieT  yjKecrö'ieHHH A o n y c K O B  na coocHOCTb AeTajiefi 
niapHHpa h cyjKeHHH A onycK a  Ha AHaM eTpu Hröji h OTBepcrna 
KOjibua (c ra K a H a ) nQAinHnHHKa, hto  h ömjio  CAeJiaH-o. y jK ecTon e-

—0,010
HHe A on ycK a  Ha OTBepcTHH b BHAKax a o   q  q 2 4  m m  n03BOJIHT

y M e H b u iH T b  y c a A K y  O T B ep cT H H  b noAuinn iH UKax h s th m  c y s H T b  a o -  
n y c K  H a  p a A H a A b H b ift  3 a 3 o p  b co ö p a H H O M  m a p H H p e .  O A H O B p e M e H - 

h o  (n p a  A o n y a c e  H O A iu H H H H K a  —  0,009 m m )  o ö e c n e H H B a e r c a  ä o -  
C TaTO H H biH  H a r a r ,  K O T O p w ß  H C K J iioH aeT  H a  h o b u x  u ia p H H p a x  o c e ­

Boft jikkJit b n o A u iH n B H K a x  (M e m a io m H Ä  ö a j ia H C H ip o B K e ), T a K  K a K  

b  c o H e T a H H H  c H e c o o c H O C T H M h  n o B e p x H o c r e H  y A e p jK H B a e T  i ia A m in i -  

HHKH B TEOJIOJKeHHH, Tip HA 3 H HO M HM n p H  C Ö O pK e: AO H blU IKH  npHHCa- 

Tb l K  T O p iia M  K peC TO B H H b l.

CTpn yMeHbüieHHH AnaMeTipa h to j i  Ö m jio  yMeiHbiueHo OTBepcTHe 
b  craK an e noAuiHnHHKa, h t o  yBejiHHmio TO jim any ero  CTemcH, hc- 
KAKJHHB CJiyHaH nOJIOMKH KO.Tblia, yMCHbUIHAO yCaAKy KOJIblia JipH 
3anpeccoBKe. KpoM e to to - , coxpaHH jiacb B3aHM03aMeHaeMocTb xpe- 
ctob h ih , a TaKJKe HOBoro noAuiHnHHKa co  c ra p u M  a j ih  Bcex JierKo- 
Bbix aBTOMOÖHJieft T A 3  h Y A 3 .

Bbijia  H3MepeHa JKecTKocTb yuiKOB bh.tok h innnoB KpeCTOBHH 
HOA ACHCTBH6M KlpyTHUlHX MOMeHTOB pa3HOft 'BejIHHHHbl. IipH MO- 
MeHTe 35 K rm  A e^op M a n aa  cepeAHHbi rnmia KpeCTOBHHbl paBHa 
0,08 mm, a cepeAHHU yu ix a  bhjikh FA3-21 —  0,12 jkjh. Hjih 
FA3-24 pa3paÖOTaHa k oh ctpvku h h  bhjikh c  inoBbtmeHHoii jkbctko- 
CTbio .yuiKOB: ÄecJiopMaiTHH paBHa 0,08 mm, h to  A ocrH rayTo 3a cneT 
yKopoHeHHoro CTonopnoro KOJibira (öe3  ycHKOB) h cooTBeTCTBeH- 
H oro yAJiHHeHHH to j ic to h  nacTH yuiKa. 'HcnbiTaHHH noKa3ajiH 
yAoßcTBO MOHTajk3 h  AeMOHTajKa Kojieu  TA3h24. BupaBHHBaHHe 
HCeCTKOCTH BHJIOK H KpeCTOBHH AeJiaeT ÖOJlee paBHOMepHbiM pac- 
npeAejieHHe HanpHJKeHHÖ BAOJib htjim  .noAuiHnHHKa [4],

'KipOMe TOTO, yMeHbUIHJIHCb Ae4>OipMaUHH yuiKOB BHJIOK npn Hx 
MexaiHHHecxoft oöpaöoTK e, h to  h o b h c h t  TOHHOCTb AeTaan. Cooc-
HOCTb OTBepcTHH B BHJIK3X OTHOCHTe.lbHO OÖIUeft OCH 3aAaHa 
0,01 MM.  yKa3aHHaH TOHHOCTb A0CTHJKHM3 h noAAaeTCH uexoBOMy 
KOHTpoaio Ha cnennajibHOM npncnocoöaeHHH. UlepoxoBaTocTb no- 
BepXHOCTH UIHHOB KpeCTOBHH HpHHHTa V 8b, noBepxHOCTeß Kaie- 
hhh b noAuiHUHHKax 3aaaHa V 9  (a ra h i) h V 8  (K oab u a ).

B  cajibHHKax npeAycMorpeHo Ko.ibuo h coctkoc th  HHJiWHApHHe- 
ckoh  (JiopMbi, KajinöpoBaHHOe c  AonycKOM Ha AnaMeTp 0,2 m m , hto 
3HaHHTejIbHO yMeHbHiaeT KOHVCOOÖpa3HOCTb H OBaabHOCTb iiapym- 
Horo AHaMeTpa AeHCTByiomHX cajibHHKOB. Ilep eA  cÖopKoö rnapira- 
pa b tioauihiihhK'H aaaHBaiOT Heöoabuioe KoannecTBO Macjia MC-20 
hah MK-22, peKOMeHAyeMoro 33boaom  h a jih  SKcnayaTaiiHH. flo ji- 
UIHnHHKH nOCTaBJIHIOTCH 3aBOAy CMaaaHHhIMH TOJIbKO JKHAKHM 
KOHCepBanHOHHbIM M3CA0M, TaK KaK TyCTaH KOHCepBanHOHHaa 
CMa3Ka MernaeT AocTyny Macjia H3 MacaeHKH k  noAUiHHH'HKaM. 
C toa K o  jiHnxocTb cMa3KH Ao.uKHa HCKJiioHaTb paccunaHHe Hro-
JIOK.

n p n  HpopaÖOTKe nepTejKeft KapAaHHoro Bajia BMecTe c  TexHOjio- 
raMH ö u jio  npHHHTO peuieHHe OKOHnaTeJibHO oöpaÖaTUBaTb ot- 
Bepcraa h n asu  bh jiok, npHBapHBaeMbix k  Tp yöe, n oc jie  CBapKH. 
Be3 3Toro Hejib3H oöecneHHTb Tp eöyeM y io  TOHHOCTb s th x  noßepx- 
HOCTeö, TaK KaK He lyAaeTCH ä o c t3 to h h o  yMeHbiuiHTb Kopoöjiemie 
OT CBapKH.

TaKHM oöpaaoM , npoÖJieMy AojiroßeHHOCTH KapAaHHbix rnapHH- 
pOB B THJKeJIblX SKCri.TyaTaiTHOIIHO-AOpOJKHblX yCJIOBHH'X MOJKHO 
peUIHTb np'HfMCHeHHeM npOTOHHOH CM33KH nOAUIHHHHKOB 3a CHeT 
paAH ajib iioro ynjiOTHeHHH rnnnoB KpeCTOBHH, p a ö o T a io m e r o  Ha Bbi- 
nycK M a c jia  h  jKecTKoro TopnoB oro  ynjiOTHeHHH c  onTHMajibBUM 
HaTHrOM. ö p H  3T0M nOAIHHnHHKH ÄOJIJKHU HMeTb paiTHOHajIbHVIO 
KOHCTpyKUHIO H BblCOKyiO TOHHOCTb, HTO AOCTHTHyTO AAH 3BT0M0-
ö h jih  TA3-24.

HaAeßaHHe cajibHHKa .(npn cÖopKe) Ha ÖeccTyineHHaTbifi uinn 
KpeCTOBHHbl Öe3. B03MOJKHOCTH OCMOTpa KpOMOK H npHMCHeHHe yn- 
p y ro ro  TopnoB oro  coeAHHeHHH cniiJKaeT HaAejKHOCTb jnapnHpa.

B to p u m  nyTeM oöecneneHHH AOArOBeHHOCTH KaipAaHOB hbjihctch 
0ÄH0pa3OB3H CMa3Ka npH OTCyTCTBHH MaCJieHKH H n p n  nOAHOH rep- 
MeTHHHOCTH. 3 t 0  pefflCHHe JipHMeHHMO IipH  OÄHOM H3 CJieAyiOUIHX 
yCJIOBHft (HJIH HX KOMÖBHaUHH) I

1) a a h  Aem eßbix M accoB W x jierKOBbix aBTOM oÖHjiefl, H c o ra n a a  
rawcH ih e3Ay n o  njioxHM A oporaM ;

2) AAH aBTOMOÖHJieft c HeÖOJIbUlHM rapaHTHÖHblM epOKOM HJI'H 
orpaHHHeHHbiM epOKOM cjiyJKÖbi;

T a U j i i m  3

Phc. 5. ir io A u i«n H H K  k o h c tp y K -  
UHH TA3 a a h  aBTOM'OÖHJIH

TA3-24

O CbeKT HCHblTaHHH Bhä HarpymeHHH npeAe.ibHOe co c toh h h c PejKHM HCHUTaHHft H opM a

T p yß a  c bhäkhmh b cß o p e  
(CBapKa)

IIlaH H eB oe coeaHHeHne

KapaaHHbift m apm ip

KapaaHHuft rnapHHp y  aaa- 
H ero  MOCTa (He MeHee 20 o 6 b -  
eKTOB OÄHOBpeMeinio, pa3 
b Tpn roaa)

tlHKÄHHecKOe KpyaeHHe Ha 
cTeHÄe

UHKÄHaecKOe oceB O e n ep e -  
MemeHHe npn uarpyjKOHHH 
KpyTHUIHM MOMeHTOM Ha CTeH­
Äe

PaßOTa n oa  narpysKO fl Ha 
CTeHÄe

PaßOTa Ha aBTOMOßHae-TaK- 
CH npH HHTeHCHBHOM ro p o Ä - 
CKOM ÄBHJKeHHH

Pa3pym eHHe npOÄOabHoro 
häh  n on epeH H oro  uiBa

nonepeH H bift 3a3op b c o e -  
AHHeHHH 0 ,1  M M  npH 1IOMH- 
HaabHOM oceBOM noaoiKeHHH 
aeTaneft

PaanaabiiuO saaop  b noa- 
uiHnmiKax 0,1 m m

PaÄHaabHbift aa30p b n oa - 
unmHHKax '0,1 m m  npH o t o b o -  
p e in io ft MeTOÄHKe H3MepeHHfl

KpyTHIUHft MOMeHT OT 
45 k T m  b oähom  HanpaBHeHHH 
ä o  165 k T m  b npoTH B onoaojK - 
HOM (200 UHKÄOB B MHHyTy) 

Bo3BpaTH O -nocTynaxeabH oe
ABHJKeHHe C M aCTOTOH
100 xod lM U H  «ÄHHHa xoaa  15 m m , 
KpyTHmnÄ MOMeHT 15 « r a t
(HOCTOHHHblft)

y r o a  mapHHpa 0 °; np «B O a  
o t  ABHraTeaa TA 3-24 , 
n =3500  o ö / m u h ',  rpH3eBaa 
BaHHa

CpeaHeroAOBOft n p o ß e r  80 
Tbic. k m \ coöa ioaeH H e h h c t-  
pyKKHH 3aBoaa n o  y x o A y  h 
oficayjKHBaHHio

50 000 HHKaOB

CpeAHHft p e c y p c  190 th c . 
k m  npH 1 = 0 ,9 , p e c y p c  95 th c . 
k m .  Äah ycaOBHft sK cn aya ia - 
ilHH I I I  KaTeropnH  u opuu  
BABOe MeHbiue
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5 3) .npn HaAHHHH CMa30K C BbICOKOH ÄOArOBCHHOCTbK) H CHITH-
F MajIbHOH BH3KOCTbIO, XOpOIUO paÖOTaiOIHHX KaK B yCÄOBHHX Kaqe- 
‘ HHH (Ha HTJiax), TaK H B yCÄOBHHX CKOAbJKCH'HH (Ha Topuax Kpe- 

c t o b h h ) .

( BbiBo^bi o npeHMymecTBax h o b u x  KoHCTpyKUHH KapaaHOB m o jk -  

f HO CHHTaTb ÄOCTOBepHbIMH AHlIHb nOCAe SKOnjlyaTaHHOHHblX HCnbl- 
f  ra.HHH b THJKejibix ycJiOBHHx He Menee 10 BaAOB KajKÄoro H3 

f opaBH H BaeM bix BapnaHTOB.
Ä a h  k o h t p o a h  KanecTBa KapÄaHHbix BajiOB b npoH3BOÄCTBe bh- 

nym eHbi TexHunecKHe ycA O B H H  na HcnuTa'HHH, ÄauHbie no xoTopbiM 
yna3aiHbi b  t b ö a . 3.

Pe*HM ä j ih  nepBoro b h ä b  HonbuanHH noAOÖpaH H3 ycjiOBHH p e -  

30HaHca npn H a r p y jK e i iH H  n eH T p o ö e J K H b iM  B H Ö p a T o p o M , h t o  u03B0-

AHeT ÖblCTpO BblHBAHTb HenpOBapbl. PCJKHM H0nbIT3HHH UIJIHHeBO- 
ro coeiÄHHeHHH cooTBeTCTByeT cpeÄHHM 3Kcn a  y a t  a u ho hh bi m , a 
peJKHM HCnblTaHHH UiapHHpa HCXOÄHT H 3  anblTa ICTeHÄOBblX Hcnu- 
TaHHH Ha r  OpbKOBCKOM aBTO3aB0ÄC. PeJKHM OKanjTyaTaUHOHHblX 
HCnblTaHHH IIiapHHpOB OTpaÖOTaH B T3KC0M0T0pHbIX napxax
r. ropbKoro. 
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PaAH cm bH oe n e p e M e m e H M e  n o p u iH n  c  fle3aKCnanbHOM  o cb io  n o p u iH e B o ro  
n anbi^a

A. M. MHU4EHKO
X apbK O B C K M M  aBTO M O Ö H nbH O -AO pO W H blH  HHCTHTyT

O Ä H A  h3 npHHHH noBbimeHHOH miyMHOCTH ABHraTejieH BHy- 
rpeHHero cropaHHH —  yAapbi nopuiHH o CTemcy UHAHHÄpa, 

BbI3bIBaeMbIe CHJIaMH, lAeÖCTBylOmHMH B UiaryHHO-KpHBOIHHinHOM 
MexaHH3Me. O c o ö c h h o  c h a m o  s t h  yAapbi nipoHBAHiOTCH Ha peJKH- 
siax Heno'ÄHoft Harpy3KH h x o j io c T o r o  x o Ä a ,  KorAa uiyM, cb h 3 3 h - 
Hblft C ra30ÄHHaMHHCCKHMH HBAeHHHMH .H CrOpaHHeM, npOHBAHeT-
ch eme He3HaHHTeAbHO, a ÄH aM expaAbH biH  a a 3 o p  M e jK A y  io ö k o h  
nopuiHH H HHAMHApOM OTHOCHTejIbHO BeAH'K {1 H 2].

Y A a p b i nopuiH H  o  cT eH K y  niHAHUApa CBH3aiHbi c  HSMeHeHHeM 3Ha- 
Ka H opM a jib iioH  ö o k o b o h  CKAbi N ,  npH/KHM aromeü 'n op iu e iib  k  
CTCHKe UHAHHApa, -H HaAHHHeM 3 a3 0 p a  MeJKlAy 3THM.H fleraAH M H . 
3 a  o a h h  o ö o p o T  K O AeH H aToro  B aAa  3a a x  c h a h  N  M eiineTCH u e -  
CKOAbKO p a3 , h t o  Bbi3biBaeT ipaA H aAbH oe n ep eM e m e iiH e  nopu iH H . 
H aHÖOAbm eft h h tö h c h b h o c th  y A a p  AOCTHraeT y  b .m .t. n p n  p a ö o -  

neM x o A e  [3  a  4].
Ä A H  yMÖHbUieHHH nOpUIHeBOrO 3 a 3 0 p a  ,H CHHJKeHHH UiyMHOCTH 

A B u raTeAe ft npHMeHHioTCH TaK  H a3biBaeM bie aBTOTepM HHccKue 
nopuiHH H3 HAIOMHHHeBOrO C flAaB a CO CTaAbllblMH BCTaBKaMH B 
ioÖKe nopu iH H , orpaHHHHBaiouiHM H h x  Ten A O B y io  Ae4>opMaiU,Hio, a

T a K J K e  n o p u i H H  H 3 3a 3B T 6K T 0 H A lH 0 r 0 
c n u a B a  Al— Si c M a A U M  ko34>(}>hiih- 
e H T O M  T e n A O B o r o  p a c n m p e H H H .  B 
n o c A e A H e e  B p e M H  n o H T H  H a  B c e x  

O T e q e c T B e H H b i x  h 3a p y 6 e > K H b ix  K a p ­

ö i o p a T o p H b i x  A B H r a T e A H X  ä a h  
y M e H b iu e H H H  H H T e H C H B H O C T H  y A a p a  

H C n O A b 3y l O T C H  n o p u i H H  C O  C M e m e H - 

i io h  o c b i o  n o p u i H e B o r o  n a A b u a  b 
C T O p O I i y  A e Ü C T B H H  Ö O K O B O H  CHAU N

n p H  p a ö o n e M  x o A e  n o p u iH H  [2 h 5], 
B 3 to m  C A y n a e  n e p e K A a A K a  n o p r n -  

hh n p o u c x o A H T  b B H A e e r o  B p a m e -  

HHH O THOCHTeAbHO o ch , n a p a A A e A b -  

H o ft  o c h  n o p u iH e B o r o  n a A b u a  h n p o -  

x o A H m e ü  K a c a r e A b H O  k  B e p x H e ü  

K p o M K e  io ö k h  n o p u iH H , n p u n e M  n e ­

p e K A a A K a  npO H C X O ÄH T HeCKOAbKO 

p a H b u ie ,  n eM  n o p m e H b  A O C T H ra e t

B .M .T .
Y p aB H eH H e a b h jk c h h h  nopuiH H  

n pn  e r o  B pam eiiH H  OTHOCHTeAbHO 
o c h  Z  (p n c . 1 ) HM eeT b h a

J z(p=M , (1)

TAe I z — MOMeHT HHepilHH Macc, 
ynacTByiomHX b o  Bpama- 
TeAbHOM ABHJKeHHH OT­
HOCHTeAbHO o ch  Z;

(p —  y r o A  n o B o p o T a  n o p u iH H  

OTHOCHTeAbHO OCH Z;
M —  paBHOAeÜCTByiOUIHH MO­

MeHT B cex  BIieniHHX CHA

n e p e K A a A K e  O THOCHTeAbHO o ch  Z.

B.H6UIHHMH CHA3MH, C03Aai0IIlHM H MOMCHT OTHOCHTeAbHO OCH 
n oB op oT a  nopuiHH, h b a h io tc h  c h a h  AaBAeHHH ra 3 0 B  P z , CHAa 
HHepuHH in ocryn aTeA bH O  a b h jk v u ih x c h  M a cc  P j, H apM aAbH an  oh - 
A a  N ,  peaKUHH uiaTy.Ha Ha n op u ieH b  R w , c h a h  TpeHHH n op u iH e- 
b h x  KO Aeu T n .K h n o p u iH e B o ro  n aA b u a  M m p . O ocK O A b ioy  c h a h  
TpeHHH n op u iH eB b ix  KOAeu, h n op u iH eB oro  n a A b u a  n a  nopH AO K 
h h jk c  o c ra A b H b ix  c h a , Bb i3biBaioniH x in epeM em eH H e nopuiHH [2], 
OH’H B AaAbH eH U ieM  BO BiHiHMaHHe He IipHHHMaAHiCb. O C T aA bH H e 
CHAbl HBAHIOTCH l(J)y,HKIIHHMH yT A a  HOBOpOTa KOAeHHaTOTO B aAa O, 
H nOCKOAbKy >a =  Qj't, HX MOJKHO n O A araT b  $yiHKU,HHMH BpeMeHH t
n pn  o )= c o n s t .  C h a h  N  h R w  , K p o M e  T o r o ,  h b a h io tc h  ^YH K u h h -

. L  e
m h  BeAHHHHbl CMeuieHHH n o p u iH eB o ro  inaAbua c c =  —  ,

\ 7?
TAe e  —  BeAHHHHa CMemeuHH n a A b u a ; R  —  p a A n y c  K pH B O iu nn a ).

Yp aB H eH H e ABHJKeHHH nOipuiHH OTHOCHTeAbHO OCH Z C yneTOM 
AeÜCTByiOm HX CHA

=  R u t h — N h — P t h2+ P , ( h 2+ e ) .  i(2)

iC h a h  N  h R m a a h  np,HHHTOH BeAHHHHbl CMemeHHH 'n op in u e- 
B o ro  n aA b u a  M o ryT  öb iT b  BbipajKeHbi c TOHHOCTbio a o  3 %  y p a ß -  
HeHHHMH

N = P , " k (s in  a ± | )

H

R w = P , M cos a ± Z ) .

n o c A e  HeKO Topbiy M a ieM äTH H ecK u x  npeoöpa30BaH iH H  y p a B H e ­
HHe (2 )  n p u M e r  b h a

J z y  =  P , ' e — 2 / iiZ (s in  a — 1 ) ] .  (3 )

3aM eH H B iBHpaJKeuHe b K B a A p a ra b ix  cKO Ö K ax K03:({)4iHi;HeHT0iM K  
h pem aH  ypaB H eH H e OTHOCHTeAbHO- cp, noAyuH M  3aBHCHMOCTb ä a h  
yrAOBOH c k o p o c th  n ep eK A aA K H  nopuiHH

• ,  f i e l / K P s V 2 . . .9 =  1,65 y  — —  . (4 )

'IloC K O AbK y K03(jMj)HUHeET K ,  BXOÄHHIHÖ B ypaB H eH H e CKOpOCTH, 
33BHCHT OT BeAHHHHbl CMeiUeHHH e, TO, BapbH pyH  3TOH BeAHHHHOH, 
MOJKHO nOAyHHTb MHHHMaAbHO B03MOJKHyiO CKOpOCTb HHJKHeH 
KpOMKH nopiHiHH ‘B MOMeHT 'V A apa .

ÄBHJKeHne inopuran  inocA e b .m .t. m o jk c t  öb iTb  onH caH o  aHaAO- 
rHHHblM 0Öpa,30M, H OlHO ÖVAeT npOHCXOAHTb ä o  Tex n op , nOKa 
n op u ieH b  n o  Bcefi ÄAHHe io ö k h  He npH ÄöT b  k o h t 8 k t  c o  c t c h k o h  
UHAHHÄpa. O ÄH aKO  3Ta HaCTb paÄ H aA b H O ro  ÄBHHCeHHH nopu iH H  

He ö y Ä e T  conpoB O JKÄaTbcn  yÄ a ipoM , ö a a rO Ä a p n  Ä eM n iiin p y i011! 6^
BAHHHHK) nOpiUHeBblX KOAeU H ÄCHCTBHIO MaOAHHOTO CAOH, BW ÄaB- 
A H B aeM oro  H3 s a g o p a  {6],

Phc. 1. CxeMa cha, ÄefiCT- 
B yioH iH .x  « a  n o p u ie H b  n p n

3—934
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18 ABTOMOfiHJIbHaSI npOMbllUJieHHOCTb JV» 5, 1970 r.

SKcnepHMeHTajibitbie HCCAeAOBaHHH paAHaAbHoro nepeMemeHHH 
nOpiITHH B UHJIHHÄpe HpOBOAHAHCb Ha OÄHOUHAHHApOBOM ÄBHra- 
Tejie, npHBOÄHMOM b ÄBH>KeHHe reHepaTopoM  inepeMeuHoro TOKa, 
CMOHTHpoßaHHbiM c ABHraTeAeM Ha oahoü  paMe. TeHepaTop c jiy -  
hchji T0P'M030M inpn p  eryAHip ob an hh .HarpyaKH « a  Bajiy AßHra- 
TejIH. ÜJIH H3MepeHHH paÄHajIbHOrO ÄBHJKeHHH nOpiHHH HCn0Ab30- 
BajiHCb ÄaTiHKH nepeMemeHHH, ycTa'HOBAeHHbie b iu iock octh  Kaua- 
HHH 'UiaTyHa TaK, «TO  OAHH H3 HHX (JlHKCHpOBajI H3M0H6HHe HOAO- 
xceHHH BepxHeft kpomkh ioökh nopuiHH, a A p y ro ft  —  H H * «e f t  
kpomkh ioökh. B npouecce 3KcnepHMenTnpoaaHHH tpHKCHpOBanHCb 
TaKJKe OTMeTKH MepTBblX TOHeK, HHÄHKaTOpHOe ÄBBJleHHe B UH- 
jiHHjflpe h OTMexKa BpeMeHH o t  BHÖpaTOpa 500 a tf IIonyneHHbie 
BejiHHHHbi aanHCbiBa.THCb ocuHnnorpaipOM MOO-2 Ha KHHonneHKy 
qepe3 Teii30MeTpHliecKHft ycuAHTenb y T M - 1. M flÄHKaTopHoe AaB- 
JieHHe H3MepHJIOCb AaTHHKOM CIieHHa.HbHOft KOHCTpyKUHH Hepe3 
t o t  >Ke ycH .iHTejib h 3anHCbiBajioeb ocuunAorpacfiOM Ha hjiohkv.

iX IaT tin K H  nepeMemeHHH 1 . ( p n c .  2) inpeACTaBAHiOT coöo ft ko ii- 
coAbHyio y n p y ry io  öaAOHKy, Ha KOTOpyio CBepxy h C H H 3y naKJiee- 
Hbi M aaoraöapHTHbie c|)OJibroBbie mpeoöpa30BaTeAH conpoTHBne- 
HHH (R  H R\) C Ö a 3 0 ft 10 MM  H COIipOTHBACHHeM 200 OM.

h 1
CM

>

1111 P I%
1 2  3 b m m

P hc. 4. HoiiorpaMMa äah  onpeje-
AeHHH OnTHMaAbHOft BeAHHHHbl CMe­

meHHH noipiuncBoro naAbua

P hc. 2. KoncTpyKTHBHan cxeMa 3Kcnep«- 
MellTaAbllOH yCTaHOBKH

Hcn0Ab3OBa«HeM a b v x  ä3 th h k ob  ÄOCTHraAacb TeM nopaTypiian 
KOMnencatiHH h  yBeAHnennc u y  bctb h Teab h octh  b 2  paaa. C on p o- 
THBAeHHH AaTHHKOB COeAHHeHbl B nOAyMOCT. Jlpyiroft nOA'yMOCT 
HBAHeTCH HaCTbK) CXeMbl yCHAHTeAH H CAyHCHT ÄAH ÖaA3HCHpOBKH 
oß m ero  H3MepHTeAbHoro MOCTa.

Y n p y rH ft  aAeM eH T h 3 to tob ah a ch  H3 nnacTu iiK H  npym H H H oft c r a -  
AH 6 5 r  H ÄAH ÖOAblUeft yn pyrO C T H  TepMHHeCKH OÖpaÖaTblBaACH. 
$ O A b ro B b ie  in p eoöp a3 0 B aT eA H  conpoTH BAeH H H  n aK AeH BaAucb n a  
3Ty nAacTH H K y KAeeM  B<I>-2 h  n pocyu iH B aA H C b  npn  T eM inep aT ype 
180— 200° b  T en e iiH c  3  h.

ynpyrHft AneMeHT c .HaKneenm.iMH Ha nero  TeH30MerpaMH yera- 
HaBAHBaACH Ha cneHHaAbiibix RpOHinTeftnax 2  BHyTpu SKcnepHM eH- 
TaAbHOTO HOpUIHH B BHÄe KOHCOAbHOft ÖaAOHKH, KOTOpaH H HB­
AHeTCH AaTHHKOM nepeMemeHHH. CBOÖOÄHbift KOHeu öhaoukh nepe3 
uhahhap HuecKHft CTepjKeHb 3, nponym eHiibift ib OTBepcrne ioökh 
nOpUIHH, HMeA nOCTOHHHblft KOHTaKT CO CTeHKOH UHAHHApa. 
Ha KpoBuiTeftHax öaAoneK nepeMemeHHH ycTanaBAHBaAHCb kom - 
M'yraHHOHHbie koaoäkh , k KOTopbiM nOÄBOÄHAacb mpOBOÄKa nocTO- 
HHHOTO TOKOC-beMa 4.

IloCTOHBHblft TOKOCbeM iTTip6ÄCT3BAHCT COÖOH HAOCKyiO npyjKHHV 
mHpHHOft 7 M M  H TOAmHIloft 0,4 M M . OäHH KOHeu npyHCHHbl 
c noM om bio cneuH aAbnoro KpOHniTefiHa wpenHACH k  roÖKe nopuiHH 
y  öoöbimKH nopm H eBoro naAbua, Ä pyro ft KOHeu, npoxoAH  CKB03b 
okho ÖAOKa-KapTepa, KpennncH k e ro  napyjKHOH CTeHKe TaKxte 
c noM om bio KpoHmTeftHa. CoeÄHHHTeAbHwe npOBOÄa, onAeTeHHbie 
H3 THÖKOTO MHOrOJKHAbHOTO mpOBOÄa THna «AH neH TpaT» fi mHyp, 
6 bl AH HOMemeHbl IB XAOpBHHHAOByiO TpyÖKy, KOTOpaH C nOMOmbK) 
ympyrHX KOAeu 5 KpennAacb k npy>KHHe. O k h o  b ÖAOKe-KapTepe 
3aKpbiBaAOCb cneunaAbnoft Kpum Koft 6 , na KOTopoft ycTaHaBAH- 
BaAacb KOMMyTauHOHHan KOAOAKa 7.

H e p e Ä  ycraH O B K o ft Ha Ä B H ra ie A b  äbtu h k u  öbiah TapnpO BaH bi

0,5 1,0 1,5 2,0 e mm

P h c , 3. 3aBHcn-
MOCTb yrAOBOft CKO­
POCTH nopmiiH b Mo­
MeHT BCTpeHH OT 
BeAHHHHbl CMeme- 

hhh naAbua

b cöope c  nopm«eM. Tap«poBonHbie xapaKTep,hcthkh ÄamHKa 
npu HarpyuceHHH h  paarpy^KenHH noKa3aAH ÄOcraTOUHo xoipomee 
coBnaueHHe. OTHOCHTeAbHan norpemHOCTb Ha BceM Äuana30He 
H3MepeHHft öbiAa b inpeueAax 5%- 

ÜAHHa npoMeJKyTouHoro CTepxcHH, nepeuaiomero ÄBHHceHHe 
Ha abtuhk nepeMemeHHH, öbiAa moÄOÖpaHa TaK, h to  npu MaKCH- 
MaAhHOM OTxoue mopmuH ib npeÄeAax saaopa CBOÖOÄHbift Koneu 
ÄamHKa HMeA HaTnr 0,2— 0,25 m m . iflocAe npoßepKH äbtuhkob, 
nopmeHb mohTHipobaach ua ÄBuraTeAb.

PaÄHaAbHoe nepeMemeHHe nopmua HCCAeÄOBaAocb Ha nopmHHx 
c pa3AHHH0ft BeAHHHHoft CMeipeHHH och nopmHeBoro naAbua (o t  0 
äo  2,5 m m  nepe3 0,5 m m )  h Ha pa3AHUHbix peutHMax paöoTU 
ABHraTeAH.

OöpaöoTKa ocuHAAorpaMM noKa3aAa xopouiyio noBTOpneMocTb 
HCCAeAyeMoro npouecca.

iIlyTeM pemeHHH ypaBHeHHH ab h ä c h u h  uopimHH i(3 ) OTHOCHTe.ib- 
ho <p 6 h a h  noAyneHbi 3HaueHHH yrAOBOro ycKopeHHH noipmHH äah 
pa3AHUHbix BeAHUHH CMemeHHH nopm HeBoro naAbua na  yuacTKe 
npeAnoAaraeM oft nepeKAaÄKH b npeAeAax 660-—720° nO'BopoTa 
KOAeHnaToro Baaa.

3aBHCHMOCTb KOHeUHOÖ CKOpOCTH nepeKA3AKH OT BeAHHHHbl CMe- 
meHHH noKa3a«a Ha put. 3. 3HaueHHH stoü  ckopocth onpeAeAH- 
AHCb pemeHHeM ypaBHeHHH (4 ).  TaKHM oöpaaoM, äah Aaimoft 
KOHCTpyKUHH nopuiHH ouTHMaAbHoft BeAHUHHoft, oöeoneHHBaiomeft 
MHHHMaAbHyiO CKOpOCTb HepeKABAKH, HBAHeTCH CMCmeHHe OCH 
nopmHeBoro naAbua Ha 1,5 m m . OKcnepHMeHTaAbHan KpHBan sa- 
BHCHMOCTH CKOpOCTH HepeKAaAKH OT BeAHHHHbl CMemeHHH ÄOCTa- 
touho ixopomo coanauaeT c  xapaKTepoM reopeTHneoKoft KpuBoft, 
H OHTHMAAbHaH BeAHHHHa T3K>Ke COOTBCTCTByeT TeopeTHHecKoft.

'rioCKOAbKy yTAOBaH CKopocTb nepeKAaAKH nopuiHH 33BHCHT 
OT K03(J>(J).HUHeHTa K. (ypaBHeHHe (4 ) ] ,  T. e. OT KOHCTpyKTHBHblX 
napaMCTpoB nopimun h OTHomeHHH X  äah AaHHoro ABHraTeAH, 
to  no 3THM napaM erpaM  mojkiio onpeAeAHTb onTHMaAbuyio BeAH- 
HH«y CMemeHHH nopm ueBoro naAbua.

H hhcc npHBOAHTCH HOMorpaMMa i(puc. 4 ) ä a h  onpeAeAeHna 
onTHMaAbHoft -BeAHHHHbl CMemeHHH nopmneBoro naAbua H3 ycAO- 
BHft MHHHMaAbHOH CKOpOCTH nepeKABÄ-KH HO BeAHHHHe X H paC- 
CTOHHHK) Me>KÄy ITAOCKOCTblO, npOXOÄHmeft Hepe3 BepXHlOK) KpOM- 
Ky ioökh nopmHH h napaAAeAbHOH och nopmHeBoro naAbua, 
h ocbio nopmHeBoro naAbua i(/ti).
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y f lK  629.113.012.8.001.5

HccneAoeaHM e bumsihmsi c yx o ro  TpeHMsi 
b noAsecxe h q  KoneöaHM* a b t o m o 6 mjisi npn c j io x h ö m  B03MymeHMM

A-p TexH. HayK JI. M. F1EB3HEP, r. T. rPMflACOB 
HAMH

BnOflBECKAX coBpeMeHHHX aBTOMOÖHAeß bo3hhk3Gt c y x o e  
TpeHHe, ß o jib m e e  hah MeHbiuee no BeAHHHHe b 33bhchm octh o t  

THna yn p y ro ro  3A6M€htb h k o h c tp yxitHH nanpaBAH iom ero ycTpoß- 
c tb 3 .  B TaÖA. 1 npHBefleHbi flaHHbie o  BeAHHHHe ch au  cy x o ro  Tpe­
HHH nOKOH ÄAH HeCKOAbKHX CO BpeMeHH bl X AeTKOBUX 3BT0M0ÖH- 
Aeft, noAyneHHue n o  pe3yAbTaTaM TapnpoBKH n o Ä ß e c o K .

T  a l S m u a  1

CHAa TpenHH HMeeT 3HaK, oöpaTHbiH ck op o cth  OTHOCHTeAbHbix ne- 
peMemeHHH noApeccopeHHUx h HenoflpeccopeHHbix Macc, h, ca ca o - 
BaTeAbHO, Bce BpeMH racHT Kone6a»HH. B stom  CAynae cpeAHHH 
CHAa TpeHHH 3a nepHOÄ KOAeöaHHß paBHa HyAio.

FIpeÄnoAOJKHM, hto npn AByxHacToraux KOAeöaHHHx aMnAHTyaa 
KOAeöaHHß Maccu M  paBHa Zo, a Maccu m  —  paBHa *o- 
Torfla

z = z 0-cos <£>t. (la )

MapKa sbtom oC hah

C h.ib cy xo ro  TpeHHH 
b nOABecKe b k T

nepeAHeft 3aAHeft

3A3-9663 ....................................................................... 60 22
,M ockbhh-407‘ ............................................................... 18 60
,M ockbhh-4 0 S * ............................................................... 25 40
4>HaT-124 ........................................................................... 40 8
4>HaT-npHMyjia............................................................... 42 32
rieJKO-204 ........................................................................... 32 24
PeHO-16 .............................................................................. 18 17

x = x 0-cos Qf. (16)

P hc. 1. JlHnaMHHöCKaH
MOÄeAb aB TO M O Ö H Ab- 

HOH HOÄBeOKH C C yXH M  

TpeHHeM

P h c . 2. HaMeHeuHe bo BpeMeHH cko- 
pocTH OTHOCHTeAbHbix nepeMemeHHH 
noÄpeccopeHHbix h HenoApeccopeH- 
h u x  Macc npn AByxHacTOTnux KOAe­

ÖaHHH*

C k o p o c th  n e p e M e m e H H H  n o Ä p e c c o p e H H b ix  h H e n o a p e c c o p e H H b ix  

MaCC C O O TB e TC TB e H H O  p a B H b l

z  — ■■—  C.) z 0 sin o> t , 

x = — Q x 0 s lnQ #.
(2)

9th  AaHHbie noKa3UBaiOT, hto äah aBTOMOÖHAeß c  ahctobumh 
peccopaMH hah ahctobumh TopcHöHaMH CHAa c y x o ro  TpeHHH b 
n oA ß ecK e AO craraeT  6oAb innx 3iiaHeiiHH. Eme 6oAbine CHAa cy x o ro  
TpeHHH B peCCOpHblX nOABCCKaX rpy30BbIX aBTOMOÖHAeß: b 38bhch* 
MOCTH OT CT3THHeCK0H Harpy3KH, KOHCTpyKHHH AHCTOBOH peCCOpbl 
H n p oöera  aBTOMOÖHAH OHa MOJKeT COCTaBAHTb OT 5 A O  25% OT 
BepTHKaAbHoft Harpy3KH Ha p ecco p y  [1 ],

/to HacTonmero BpeMeHH npn aHaAH3e KOAeöaTeAbHUX chctcm c  
cyxHM TpeHHeM npeAHOAaraAocb B03MymeHHe TOAbKO oahoh nac- 
to th  (2— 4]. Oah3Ko H3BecTHo, h to npn ÄBHJKeHHH no AoporaM 
Ha aBTOMOÖHAb AeftcTByeT B03MymeHHe CAynaflHoro xapaKTepa c 
IHHpOKHM HaCTOTHbIM CneKTpOM.

J],AH TaKOH AJHH3MHHeCKOH CHCT6MM, KaK aBTOMOÖHAb, HMeKJIIiefi 
HecKOAbKo CTeneHeö cboöoau , xapaKTepHo HaAHnne b SHepreTHHe- 
ckom cneKTpe KOAeöaiHHH noÄpeccopeHHbix h nenoApeccopeHHUX 
Macc ÄByx nHKOB, COOTBeTCTBylOIUHX HaCTOTaM COÖCTBeHHU'X KOAe- 
öaHHH noÄpeccopeHHbix h «enoApeccopeHHUX Macc co h Q, Ha ko- 
TOpbie npHXOAHTCH 3H3HHTeAbHaH HACTb 3HepTHH KOABÖaHHH.

nosTOMy HHTepecHO HccAeAOBaTb noBeAeHne noABecKH npn 
ÄByXHaCTOTHHX KOAeÖBHHHX HAH KOAeÖBHHHX, BKAKmiOmHX 
CneKTp HaCTOT, XapaKTepHblft ÄAH peaAbHblX ÄOpOJKHUX vcaobhö .

ripeAnoAOJKHM, h to noAßecKa (pnc. 1) c jKecTKOCTbio Cp h ch- 
aoh cyxoro TpeHHH ÄBHJKeHHH iF  noAynaeT TaKoe B03MymeHHe o t  
AOpOTH, HTO OÄHOBpeMeHHO B03HHK3I0T HH3KOH3CTOTHbie KOAeÖa- 
HHH C H3CT0T0H CO H BbICOKOHaCTOTHble KOAeÖaHHH C H3CT0T0H Q. 
EIpeÄnoAaraeM ycTaHOBHBHiHecH KOAeÖaHHH CHiiycoHABAbHbiMH.

O öu h h o  n e p e M e m e H H H  n o Ä p e c c o p e H H b ix  M a c c  ö o A b in e , n eM  H e - 
n o A p e c c o p e H H b ix , ho n a c T O T a  Q ö o A b m e  n a c r o T b i  co b 8— 12 p a 3 . 

r io a T O M y  3 M n A H T y A 3  K O A e Ö a H H fi C K O P O C TH  X  3 H 3 H H T e A b H 0  Ö O A b m e  

a M n A H T y A b l K O A e Ö a H H H  CK O P O C TH  Z . O T H O C H T e A b H a H  C K O p O C Tb  Z — X  
H B A H e TC H  c y M M O H  A B y x  c H H y c o H A B A b H b ix  K O A e ö a H H ß . Ona n O K a - 
3 a H a  c n A o m H o f i  ahhhch H a  p n c . 2. H 3 - 3 a  h3ahhhh B u c o K o n a c T O T -  
HblX K O A e Ö a H H H  3 H 8 K  O TH O C H Te A b 'H O fi C K O p O C TH  M H O TO  p a 3

j  MeHHeTCH 3 a  oah h  nepn oA  HH3KOHacroTHUx KOAeöa-

IIHH. n PH 3T0M H3MeHHeTCH H 3H3IK CHAbl TpeHHH. 3 h3KOM IIAIOC 
oöo3HaH6Hbi CHAbi TpeHHH, n p o T H B o n o A O J K H u e  z ,  t .  e . ra c H U iH e  
HH3KOHaCTOTIHbie KOAeÖaHHH.

O n p e A e A H M  c p e A H io io  B e A H H H H y  ch au  T p e H H H , B 0 3 A e fic T B y io m y K >  
H a  M a c c y  M  3 a  oah h  n e p n o A  B u c o K O H a c T o r a u x  K O A e ö a H H ß . 
K a jK A U f l  U.HKA 3 T H X  K O A e ö a H H ß  C K O p O C TH  M O JK H O  n p H Ö A H JK e H H O  
n p e Ä C T 3 B H T b  B B H A e  C H H y C O H Ä U , C M e m e H H O ß  B A O A b  OCH O p A H H a T  
Ha B e A H H H H y , p a B H y io  ck op octh  n e p e M e m e H H H  n o A p e c c o p e H H U x  

M a c c  z  (p n c .  3).

Phc. 3. CMemeiiHe BucoKonacTOTHUx 
K O A e ö a H H ß

2 «
3 a  nepnoA KOAeöaHHß Ts =  - CHAa TpeHHH orpHuaTeAbHa 3a

US
r 2

BpeMH —  +  2tx  H nOAOJKHTeAbHa 3a BpeMH — — 2tx . Ta­

KHM 0Öpa30M, cpeAHHH BCAlIHHHa CHAbl TpeHHH 3a nepHOÄ BUCO- 
K0H3CT0THUX KOAeöaHHß

r  Cp • (3)

3*

I
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B ejiH qH H a t x onpeAeAH eTCH  n o  rpacjjH Ky 
=  Qx0 sin Q tx,
n osT O M y

H3 yCAOBHH

t x  =  —  arc sin

F cp =  F (3a)
2 z

arcsin -------.
% 2 ^ 0

H 3  3T0T0 COOTHOmeHHH MOJKHO yCTaHOBHTb, HTO 33BHCHM0CTb

cp
OT

Q X n

cöxpaHsieT npn6jiH3HTejibHo AHHeftHbift xapaKTep äo  3HaHeHM o t- 
HomeHHH ckopocth nepeMemeHHH noÄpeccopeuHbix Macc k aMnJin- 
TyÄe ckopocth nepeMemeHHft HenoÄpeccopeHHbix Macc 0,7— 0,8. 
B 3T0M Ä H an a3 0 H e c ÄOCTaTOHHOH TOHHOCTbK) MOJKHO CHHTaTb

arcsin
Ö X n 2  X n

h , cjieAOBaTejibHO,

F c p  —  F
2 z  

■kQ x n
(4)

H3 ypaBH'CHHH (4 ) BHÄHO, HTO CHJia COnpOTHBAeHHH CT3H0BHT- 
ch nponopn.HOHaAbHOH ckopocth nepeMemeHHH noApeccopeHHoft 
Maccbi M ,  npn stom HaAnune cyxoro TpeHHH b noÄBecKe paBHO- 
CHAbHO BBeÄeHHIO B . »e e  THApaBÄHHeCKOrO aMOpTH33TOpa c K034>- 
(J)HU,HeHTOM COIipOTHBAeHHH

2
b F =  F -— —  x r  cex lcM . (5)

TtQ x 0
OnpeaeAHM epeAHioio BeAHHHHy ichah tpöhhh, B03AeHCTByioinyio 

'Ha Maccy M  3a n oA yn ep H O A  HH3KOHacTOTHbix KOAeöaHnft. JXah  

3T0P0 OnpeAeAHM CpeAHIOiO BeAHHHHy Z, H3MeHHIOmyiOCH B COOT­
BeTCTBHH c ypaBHeHHHMH (2 ):

- cp t W
T o r A a

c-30 . 
cp

sin f  d  cp =   a> z 0 .
TZ

4(0 Z n

' Q x n

(6)

(7)

3 to ypaBHeHHe AaeT npeACTaBAeHne o cpeAHeM yMeHbmeHHH
3(J)(j)eKTHBH0H CHAbl TpeHHH.

143 ypaBHeHHH (4 ) h (7 ) bhäho , hto racHin.ee AeftcTBHe cyxoro 
TpeHHH Ha KOAeßaHHH nOApeCCOpeHHOH Maccbi B 3HaAHTeAbH0H 
CTeneHH 33bhcht ot cooTHomeHHH MejKAy cKopocTbio nepeMeme­
HHH noApeccopeHHbix Macc c HH3KOH nacTOTOH h CKopocTbio nepe­
MemeHHH HenoÄpeccopeHHbix Macc c bhcokoh nacTOTOH, b nacT- 
hom cAynae, ot OTHomeHHH mepeMemeHHH raoApeocope»Hbix h He­
noÄpeccopeHHbix MaCC npH COOTBeTCTByiOmHX COÖCTBeHHblX HaCTO- 
TaX KOAeÖaHHÜ. 9 t0 COOTHOIIieHHe 3aBHCHT KaK OT yCAOBHH ABH­
JKeHHH (CKOpoCTb aBTOMOÖHAH, THn ÄOpOJKHOTO nOKpblTHH), TaK H 
OT CBOHCTB C3M0H KOAeÖaTeAbHOH CHCTeMbi nOABCCKH.

npH ABHJKeHHH aBTOMoÖHAH aMnAHTyAbi KOAeöaHHH noApecco- 
peHHbix h HeeoApeocopaHHbix Macc HanoCTOHHHbi, a nepeMemeHHH 
H CKOpOCTH HH3KOH HAH BHCOKOH HaCTOTbl MOJKHO paCCMaTpHBSTb 

. KaK cAynaftHbie (J)yHKij,HH. CpeAHioio BeAHHHHy chah  TpeHHH, raca- 
meft HH3KOHaCTOTHbie KOACÖaHHH, MOJKHO npHÖAHJKeHHO OnpeAe- 
AHTb C nOMOmblO CTaTHCTHHeCKOH AHHeapH3aUHH i[5 H 6],

IlycTb  Aße AeftcTBHTeAbHbie CAynaftHbie <})yHKU,HH na BbixoAe h 
BXOAe HeAHHCHHOrO 3AeMeHT3 Y ( t )  H X (\ t )  CBH33HbI HeAHHeÜHblM 
6e3HHepuHOHHHM npaoöpa30BaHHeM oöm ero bhäa

Y( t )  =  <?[X(t) ],

i\ae tp npeÄCTaBJineT coöofi CTaTHnecKyio xapaKTepHCTHKy nejiH- 
H eftH oro  s jieM eH Ta .

Tax  Kax npH6jiHJKeHHan TeopHH cjiynaftHbix npoueccoB onepn- 
p ye i c MOM&HTaMH nepßoro h BToporo nopn^KOB, mojkiho CHHTaTb

CraTHCTH^eCKH SKBHBaJieHrHblMH T3KHe (JjyHKUHH, y  KOTOpblX CO- 
OTBeTCTBeHHO oßHHaKOBhie M aTeM aTH necKH e o ä h ä sh h h  h ÄHcnep- 
chh n pn  ä 3hhom 3aK0H e p a cn p e^ e jieH H H .

HejiHHeßHoe npeo6pa30BaHHe .(p mojkho 33MeHHTb jiHHeapH30- 
BaHHbiM, HejiHHefiHbiM b oömeM cjiynae no MaTeMawiecKOMy ojkh- 
AaHHIO H JIHHeHHbIM nO UeHTpHpOBaHHOH C^yqaHHOH COCTaBJlflK)- 
meß. AnnpOKCHMHpyioiuyio (JjyHKUHio K *(/ ) Ha Bbixoue HejiHHen- 
hoto 3JieMeHTa mojkho n peu cTaB H Tb b BHue

(8)
rA e  (po —  M a T C M a T m ecK oe  o jKH AaH H e CAynaftHOH (JiyHKpHH Ha bh- 

x o A e  H eAHHeHHoro SAeM eH Ta, B K A ion a iom ee  MeAAeHHO 
M eH H iom necH  p e ryA n p H b ie  hah  CAynaftH bie cocTaBAHio- 
m n e ;

X ( ’t) —  ueiiTpHpoBaiiHaH CAynaHHan <fiyHKii,HH Ha BxoAe HeAH- 
HeHnoro SAeMCHTa hah neHTpnpoBaHHaH BbicoKOHacTOT- 
HaH COCTaBAHlOmaH 4>yHKUHH X (t ) ; 

kl —  CTaTHCTHHeCKHH KQ3^)(|)HUHeHT AHHeapH3aUHH.
M a T eM aT H n ecK oe  o jK H AaH H e <p0 paBHO

Y* ( t )  =  (fo -V k y X  ( 0 ,

<Po= J 9  ( x ) f ( x )  d x , (9)

rAe f ( x ) —  33K0H pacnpeAeAeHHH haothocth  BepoHTHOCTH cay- 
HaiiHOH 4>yHKAHH X  ( t )  Ha BxoAe HeAHHeHHoro sne- 
MeHTa.

B paccMaTpHBaeMOM CAynae HeAHHeÖHHH SAeMeHT (cyxoe Tpe- 
HHe b noÄBecKe, CAyqaÖHaH 4>Yhkuhh Ha BxoAe) —  CKopocTb ot- 
HOCHTeAbHbix nepeMemeHHH noApeccopeHHbix h HenoÄpeccopeHHbix 
Macc.

3aBHCHMOCTb CHAbl CyXOTO TpeHHH OT CKOpOCTH OTHOCHTeAbHUX 
nepeMemeHHH npnÖAHJKeHHo mo* ho npeACTaBHTb b BHAe HAeaAb- 
HOH peAeÜHOH xapaKTepHCTHKH. X(a H TaKOH xapaKTepHCTHKH

f i x ) - .
+  F

—  F

npn

npn

^  >  0 ,  

x  <  0 .
(10)

n PH HOpMaAbHOM 3aKOHe pacnpeAeAeHHH OTHOCHTeAbHOH CKopo- 
cth nepeMemeHHH, H!cnoAb3yn ypaBHeHHe (9 ), mojkho noAyuHTb [5]

m.-

=  2 F 0 (11)

rA e 0

V  2tc i
2

d t  —  Ta6jiHqHbiH miTerpa^;

m v

(poF

—  MaTeMaTHMecKoe OHcnuaHHe hjih HH3KonacTOTHafl 
cocTaBJunouian (cjiynaHHaH hjih peryjiapHafl) cko- 
pocTH oTHOCHTejibHbix nepeMemeHHH;

—  CpeAHeKBaUpaTHHHaH BejiHHHHa UeHTpHpOBaHHOII 

( OT!HOCHTeJlbHO MaTeMaTHHeOKOTO OH<HÄaHHH HJIH
H H 3K 0H aC T0TH 0H  COCTaBJIH IO IUeH ) BHCOKOHaCTOTHOÖ

cocTaBJiHiomeH ckopocth OTHOCHTejibHbix nepeMeme­
HHH;
xapaKTepH3yeT MaTeMaTHHecxoe ojKHAaHHe ycHJiHH, 
nepeuaBaeMoro Ha xy30B uepe3 BjieMeHT c cyxHM 
TpeHHeM b 3aBHCHMOCTH ot cooTHomeHHH napaMeT- 
pOB HH3K0HaCT0TH0H H BblCOKO'-iaCTOTHOH COCTaBJIH- 
kjiuhx cjiyqaftHoro npouecca Ha Bxoue b HejiHHeö- 
HblH BJieMeHT.

Ecjih npeunojioJKHTb, hto npH UßHH<eHHH no HepOBHOH uopore 
co cjiynaHHbiM npo(J)HJieM oTHocHTeJibHbie nepeMeiuennn noupec- 
copeHHbix h HenoÄpeccopeHHbix Macc CKjiaÄßißaiOTCfl b ochobhom 
H3 HH3KOHaCTOTHbIX KOJieÖaHHH ö) nOÄpeCCOpeHHblX Macc H BblCOkO- 
qacTOTHbix KOÄeöaHHH Q HenoÄpeccopeHHbix Macc c nopMajibiiöiM 
pacripeÄeJieHHeM h cpeÄHeKBaÄpaTHHHOH BejinnKuon nepeMemeHHH, 
paBHOH Gx,  MOJKHO OpHHTH K CJieÄyKJIUHM 3aKÄlOHeHHHM. 

üocKOJibKy cpeÄHeKuaÄpaTHHHan BeÄHnnna paBHa

-.Vjc Q  (1 2 )<3. :
X

H

0 ( Z )

V r2r,

b ÄO'CT.aTOHHo 6oÄbiinoM ÄHana3DHe 3naneHHH z  (o t  0 äo  0,7), to 
H3 VPaBHeHHH ( 11) H (12) HOJIVHHM. HTO
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fOF
r  9  m -

=  F c P  =  F y  —  - q ^ - . (1 3 )

B  cooTBeTCTBHH c  onpeAeneHneM m'x  h  <p0F mohcho nonyHHTb

BbipaJKenHe a j ih  
aM0pTH33T0pa

n p H B e^eH H oro  K03(})(J)HUHeHTa conpoTHBJieHHH

m . Y  w
(1 4 )

T. e. npH HCC^eÄOBaHHH HH3KOHaCTOTHbIX KOJieöaHHH aBTOMOÖHJIH 
sneMeHT c cyxH M  T p en n eM  mo>kho 33M eHHTb ru A p aB jn m ecK iiM  
3MOpTH3aTOpOM, COÜpOTHBJieHHe KOTOpOrO npOIIOpUHOHaJIbHO CKO­
POCTH HH3KOH3CTOTHbIX COCTaBJIHIOIUHX OTHOCHTeJIbHblX n e p e M e m e ­
HHH. C p e A H e e  a n a H e »H e  iH h b k o h a c to th o h  coctaBJihK>m eH  cn jib i c y -  
XOTO TpeHHH MOHCHO nOJiyHHTb H3 BbipaHCeHHH

(1 4 a ).

r^ e  Oz —  cpeÄH eKBaÄpaTH H H asi Bejin^H H a HH3KOHacTOTHOH co c ra B -  
jiH rom e fl OTHOCHTejibHbix nepeM em eH H Ö .

3 to BupajKeHne aHaÄorHHHO noÄyneHHOMy Bbiuie npu HCCJieno- 
BaHHH ÄByXUaCTOTHblX rapMOHHHeCKHX KOÄeöaHHH.

M o jk h o  cpaBHHTb npuBeueHHbie KOBcjxjmnHeHTbi conpoTHBJieHHH 
aMopTH3aTopa, paccuuTaHHbie ÄßyMH cnocoöaMH no ypaBHeHHHM 
(5) u (14) npu ycjioBHH paßeHCTBa cpeÄHeKBaÄpaTHHHbix 3Hane- 
HHH ÜX  Ha BXOÄe.

Tax KaK Haa ciiHycoHÄaJibHoro nponecca c aMnaHTyÄOH x 0

(1 5 )r  ?
V 2

to , npeoöpa3yn  ypaBHeHHe (5), nojiyHHM

V ~ 2  1
bF =  F

C jieÄO B aTejibH O ,

»  1 ,7 7 .

(1 6 )

(17)

TaKHM 0Öpa30M, npHBeÄeHHblft KOSljxjlHnHeHT conpoTHBJieHHH, 
nojiyneHHbift H3 ycÄOBHH CTaTHCTHnecKofl jiHHeapH3annH sjieMiiiTa 
c cyxHM TpeHHeM, riouTH Ha 80% öoÄbrne KoafjxjwiiHeHTa, noJiyneH- 
HOTO ÄJIH ÄByXHaCTOTHblX KOÄeöaHHH. OH3HneCK0e OÖbHCHeHHe 
3T0ro HBJICHHH 3aKÄK>HaeTCH B TOM, HTO npH TOH XKe 3aÄBHHOH Be- 
ä hhh He a *  aMOÄHTyAa rapMOHHHeciKHx KOÄeöaHnft BcerÄa 3HanH- 
TeHbHO öoÄbuie, a npn caynaftHux y3KonOÄOCHHX KOÄeöaHHHX c 
HopMajibHbiM pacnpeÄeÄeHHeM aMnaHTyÄbi b 6oÄbuiHHCTBe cjiyna- 
eB MeHbine o x■ M ew Ä y  TeM, KOÄeöaHHH Manoft aMnÄHTyÄW He Me-

hhiot 3HaKa chäh  TpeHHH h , cJieÄOBaTejibHO, He yM eH binaiO T ee  3<J>- 
(|)eKTHBHOrO 3HaHeHHH.

B Ta6ji. 2 ÄaHbi 3HaneHHH npuBeÄeHHbix KOSfjxjmnHeHTOB conpo- 
THBÄeHHH h sifnjieKTHBHOH chjiu TpeHHH, paccHHTaHHbie no ypaB­
HeHHHM (5 ), (7 ), (13) h (14) ääh aBTOMOÖHÄefi 3HJI-130 h 
«Mockbhh-407» (npn nOÄHOfi Harpy3Ke). B stoh me TaÖÄHiie npn- 
BeÄeHa BejiHUHHa ÄeMmjmpyiomero 3<jxj)eKTa cyxoro TpeHHH äbh? 
jKeHHH no cpaBHeHHio c ÄßMnijiHpyiomeH cnocoÖHOCTbio rHÄpaBÄH- 
HeCKOTO 3M0pTH3aT0pa B 33BHCHMOCTH OT 3MnÄHTyÄbI (HÄH CpeÄ" 
HeKBaiÄpaTHH'HOH BeÄHHHHbl) 'BblCOKOHaCTOTHOH COCTaBÄHIOmeH OT- 
HOCHTCÄbHbrx .nepeMemeHHH noÄpeccopeHHbix h .HemoÄpeccopeHHbix 
Macc. üpH pacqeTe CHjia TpeHHH ÄBH*eHHH npHHHTa paBHoft' noÄO- 
BHHe CHÄbl TpeHHH nOKOH, H3MepeHHOH npH TapnpOBKe nOÄBeCKH.

TIpHMeM, hto bo BpeMH ÄBHmeHHH aBTOMOÖHÄH no  m occe c ac- 
(jiaÄbTOBblM HÄH ÖeTOHHbIM nOKpblTHeM BbICOKOHaCTOTHble KOÄeöa-- 
hhh nenoÄpeccopeHHbix Macc coßepmaioTCH c a.wnÄHTyÄoft 0,5 c m ;  
a no  6yÄbi>KHOMy m occe —  c aMnÄHTyÄOÜ 1— 2,0 c m  h HH3Kona- 
CTOTHue KOJieöaHHH noÄpeccopeHHbix M acc —  c aM njm iyÄoft
2,0 cm . JIjih mapeÄHeft noÄBecKH 3btomo6häh 3 H J I -130 äOJiojihh- 
TeÄbHbift ÄeMncjmpyiomHH 3<})(})eKT 3HaqHTejibiioro no  BeÄHHHHe c y ­
x o ro  TpeHHH C0H3MepiIM C ÄeMn(j)HpyiOmeH CnOCOÖHOCTblO THÄpaB- 
jinnecKoro aM opTH33Topa, b ocoßeHiiocTH npn  Ä BH *eH H H  no  ac- 
4)aÄbTHpoBaH iioMy mocce. B 33bhchmocth ot aM njiH TyÄU  KOÄeöa- 
hhh HenoÄpeccopeHHbix Macc npHBeneuHbift KoaijnjiHnHeHT conpo- 
THBÄeHHH cyx o ro  TpeHHH COCTaBÄHCT 20— 60 H 30— 120%  OT K03lJ)- 
(jmaneHTa conpoTHBÄeHHH rHÄpaBjm qecKoro  aMOpTH33TOpa coot- 
BeTCTBeimo ääh cjiynan ÄßyxqacTOTHHX rapMOHHnecKHx h c^ynaft- 
HblX KOÄeÖaHHH. r i03T0M y npH HCCÄeÄOBaHHH KOJie6aHHH ÄOÄJKHa 
6biTb ynTeHa ÄeM m jm pyiom aH cnocoöHocTb c y x o ro  TpeHHH. 143 
TaÖÄ. 2 iBHÄH'O, HTO 3(}>4)eKTHBHaH .BeÄHHH'Ha CyxOTO TpeHHH, raCH- 
mero HH3KOHaCTOTHbie KOJieöaiiHH noÄpeccopeHHbix Macc, cym ecT- 
BeHHO n a Ä a e r  c yfiejiHHeHHeM hht6hchbhocth BbicoKonacTOTHbix 
KOÄeöaHHH HenoÄpeccopeHHbix Macc.

B naCTHOCTH, ääh n ep eÄ H eft h 3aÄH eft n o Ä ß eco K  3btomo6häh 
«Mockbhh-407» ÄeMmjmpyiomaH c n o c o ö n o c T b  c y x o r o  TpeHHH
ÄOÄJKH3 npHHHM3TbCH BO BHHMaHHe, BepOHTHO, TOJibKO npH  ÄBH- 
meHHH n o  Ä o p o ra M  c  ycoßepm eHCTBOBaHHbiM H TnnaM H  n oK puTH H , 
B OCT3ÄbHbIX C Ä y iaH X  ÄOnOÄHHTeÄbHblÖ 3(})4 )eKT K ÄeftCTBHIO THÄ- 
paBÄHHeCKHX aMOpTH33TOpOB He3HaHHTeÄeH (7— 14 H 12— ^25% ).

npHBeÄeHHbie npHMepu noKa3biBaiOT, hto Bonpoc oö yneTe 
cyxoro TpeHHH npn HCCÄeÄOBaHHH KOJieöaHHH b  noÄBecKe aBTOMO- 
öhäh CÄeÄyeT pemaTb KOUKperao npHMeHHTeÄbiio k  ÄaHHOMy aB- 
TOMOÖHÄK) H ÄÄH 3aÄaHHbIX ÄOpOHtHblX yCÄOBHH.

SKcnepHMeHTaÄbHan npoßepKa bjihhhhh ÄByxnacTOTHoro B03- 
MymeHHH Ha KOJieöaHHH 3btomoöhäh c cyxnM TpeHHeM b noÄBecKe 
npoBOÄHJiacb Ha cieHae ääh nccjieÄOBanHH KOÄeöaHHH b ÄaÖ na- 
tophh noÄBecKH HAMM.

Ctch ä , Ha onopHbie nÄomaÄKn' KOToporo aBTOMOÖHab ycTaHäß-
■JIHBajICH KOJieCaMH, HBÄHÄCH HCTOHHHKOM HH3KOHaCTOTHbIX (OT 0 
äo 5 K O A /cen ) KOÄeöaHHH. B KanecTBe hctohhhk3 BbicoKonacTOT- 
HblX KOÄeöaHHH HCn0Äb30B3ÄCH ÄHH3MHHeCKHH BHÖpaTOp C He- 
ypaBHOBemeHHbiMH MaccaMH, Koropbift nepe3 miaHry _c cooTBeT-

T a ß j i H i i a  2

ABTOMOÖHab flOÄBecKa

riapaM eTpbi noaBecKH AMnjiHTyaa 
KOJieöaHHH B CM

CpeaHeKBaapaTHMiiaa 
BeJiHHHHa nepeMemeHHft

B CM
p B 0

CPr.
b n r

bF
K r  ■ CCK

B
CM

i-,
«
m

B.O.

1“ -

bF  
K r  ■ ceK

B
CM

bF bF*

03

3

se

03

Qi

Ü
03

K

K r  ■ ceK
B

CM

z„ ax ~Q,7xa 3 2 ^0 ,7 Z0 bc p bcp

3HJI-130 riepeÄH flfl 11,5 51 150 5,8 0,5 2,0 0,35 1.4 55 3,7 108 6,8 0,64 1.2
1,0 0,7 27,5 1,87 54 3,4 0,32 0,6
1,5 1,05 18,5 1,25 36 2,3 0,21 0,4
2,0 1,4 14 0,93 27 1.7 0,16 0,3

, M o c k b h 4-407‘ riepeÄHflH 7,6 65 9 1,35 0,5 2,0 0,35 1,4 1,7 0,18 3,4 0,32 0,13 0,25
1,0 0,7 0,85 0,088 1,68 0,158 0,065 0,125
1,5 1,05 0,57 0,058 1,1 0,105 0,043 0,08

- 2,0 1,4 0,42 0,044 0,84 0,079 0,032 0,06

, M o ck bh m -407‘ SaAHflfl 9,5 51 30 2,2 0,5 2,0 0,35 1,4 9,0 0,75 17,8 1,34 0,278 0,5
1,0 0,7 4,5 0,375 8,9 0,67 0,139 0,25
1.5 1,05 3,0 0,25 5,9 0,45 0,09 0,16
2,0

-
1,4 ’ 2,25 0,19 4,5 0,33 0,07 0,12

b * p  — nonycyMMa npuBeaeHHUX k noaecy KOS^HUHeHTOB conpoTHBÄeHHH aMOpTH3aTOpOB Ha xoae OTÖOH H ciKaTHB.
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CTByiomHM HanpaBJiHiomHM ycrpoflcTBOM npHcoeÄHHHJica k 3aAne- 
My MOCTy aBTOMOÖHAH. Mhcjio oöopoTOB BHÖpaTopa peryAHpoßa- 
AOCb H3MeHeHH€M TOKa B03ÖyjKAeHHH reHeparopa nocroHHHoro to- 
Ka, nHTaiomero SAeKTpoAßHraTeAb BHÖpaTopa.

HcnbiTaHHH npoßOÄHAHCb Ha aBTOMOÖHAe «Mockbhh-407» 6e3 
Hampy3KH «  c  hoahoh HarpyaKoft. Bo opeMH HcnbrraHHft cHHMaAHCb 
aMnAHTyÄHO-nacTOTHbie xapaKTepHCTHKH nepeMemeHHH noÄpecco­
peHHbix h HenoÄpeccopeHHbix Macc 3aAHefi noABecKH OTHOCHTenb- 
ho Äpyr Apyra h ornocHTeAbno HenoABHJKHoro ochob3hhh h onop 
b ÄHana30He nacTOT o t 0,5 äo 5 KOA/ceK. AMnnHTyAa nepeMeme- 
hhö onop cocTaBAHAa 0,75 c m .

Aah  aBTOMOÖHAH 6e3 Harpy3KH c ycraHOBJieHHbiMH b 3aAHefi 
noÄßecKe aMopra3aTopaMH Ha pnc. 4 noKa3aHO BAHHHHe nacTOTbi 
KOAeöaHHä BHÖpaTopa n Ha aMnAHTyÄy nepeMemeHHfi noÄpecco­
peHHbix Macc, KoneÖAiomHxcH c HH3Kofi nacTOTofi f= 2  KOAjceK. 
Tax KaK aMnAHTyÄa nepeMemeHHfi HenoÄpeccopeHHbix Macc noÄ 
AefiCTB'HeM BHÖpaTopa 3aBHCHT He TOAbKo o t  napaMeipoB BHÖpa­
Topa h ero HHCAa oöopotob, ho h o t napaMeTpoB noABecKH aBTo- 
MOÖHAH, Ha HaCTOTHOft XapaKTepHCTHKe HMeeTCH pe30HaHCHblfi nHK, 
cooTBeTCTByiomHft nacTOTe coöcTBeHHux KOAeÖaHHfi 3aAHero moc- 
Ta Ha mHHax.

H3 rpa^HKa bhäho, hto aMnAHTyÄa nepeMemeHHfi noApeccopeH- 
hhx Macc pe3Ko B03pacTaeT npn oöopoiax BHÖpaTopa, cooTBeT- 
CTByiomHX qacTOTe coöcTBeHHux KOAeÖaHHfi henotupeccopemih x 
Macc. B häHMO, TOAbKO B 3THX yCAOBHHX COOTHOmeHHe MeJKAy HH3- 
KOHaCTOTHOÜ H BbICOKOHaCTOTHOft COCTaBAHIOmHMH CKOpOCTH OTHO­
CHTeAbHbix nepeMemeHHfi noÄpeccopeHHbix h HenoÄpeccopeHHbix 
Macc CTaHOBHTCH TaKHM, HTO XapaKTepHCTHKa nOÄBCCKH AHHeapn-
3yeTCH h CHCTeMa KOAeÖAeTcn b cootb6tctbhh c ypaBHeHHeM (5).

Aah  n a c T O T b i K O A eÖ a H H fi B H Ö p a T o p a  9,5 k o a /c c k  n o A y n H M  coot- 
H o m e i iH e  M e jK A y  c K o p o c T b io  n e p e M e m e H H fi  n o Ä p e c c o p e H H b ix  h  H e ­

n o Ä p e c c o p e H H b ix  Macc

a Z „

Q x 0
■■ 0,33.

BAHHHHe TpeHHH na BeAHHHHy aMnAHTyÄU KOAeÖaHHfi 
pe3K0 yMeHbmaeTCH y jxe  npH nacTOT# KOAeÖaHHfi BHÖpa­
Topa 8,5 KOAjceK, KorAa

£ «0 ,7 .

3 t 0 nOÄTBepiKAaeT CHHJKÖHHe SlJllfieKTHBHOfi CHAbl Tpe­
HHH c yßeAHHeHHeM BUcoKonacTOTHoft cocTaBAHiomeft cko- 
Pocth OTHOCHTeAbHbix nepeMemeHHfi. B AaAbHefimeM npn 
CHHTHH aMnAHTyAHO-HaCTOTHblX XapaKTepHCTHK HaCTOTa KO­
AeÖaHHfi BHÖpaTopa noAÄepiKHBaeTCH nocTOHHHOÖ h öah3- 
Koft 10 KOA/ceK, hto npHMepHO cooTBeTCTByeT na- 
CTOTe coöcTBeHHbix KOAeÖaHHfi 3aA'Hero MOCTa Ha mHHax

I C H  Z-X CM

h ero MaKCHMaAbHbiM nepeMemeHHHM. BHÖpaTop b 3thx yCAOBHHX 
pa3BHBaeT ycHAHe o k o a o  190 k/\ KoHeHHO, aMnAHTyÄa KOAeÖaHHfi 
3aAHero MOCTa Ha mHHax Äaace c noCTOHHHbiM h h caom  o ö o p o to b  
BHÖpaTopa H3MeHHAaCb B 33BHCHMOCTH OT BeAHHHHbl nOÄpeCCOpeH- 
Hbix Macc h HaAHHHH aMopTH3aTopoB b noÄßecKe, H npn CHHTHH 
aMnAHTyAHO-HaCTOTHblX XapaKTepHCTHK COCTaBAHAB 0,8 H 1,1 CM y 
aBTOMOÖHAH Öe3 3MOpTH3aTOpOB C nOAHOft Harpy3KOÜ H Öe3 Ha- 
rpy3KH COOTBeTCTBeHHO H 0,3 H 0,4 CM y  ABTOMOÖHAH C 3MOpTH3a* 
TopaMH, ycTaHOBAeiiHbiMH b 3aAHeft noÄßecKe.

A M n A H T y A H O -n a c T O T H b i e  x a p a K T e p H C T H K H  n e p e M e m e H H f i  n o A p e c - 

c o p e H H b i x  M a c c  3 a A H e f t  n o A ß e c K H  8btomoöhah «Mockbhh-407» c 

n o A H O f i  H a r p y 3 K o f i  ö e 3  a M o p T H 3 a T o p o B  n p H B e A e H b i  H a  p n c .  5, o , a 

a B T O M O Ö H A H  C 3 M 0 p T H 3 a T 0 p a M H  —  H a  p H C . 5 ,6 . H a a B T O M O Ö H A e  

Ö e 3  a M O p T H 3 a T O p O ®  B b IC O K O H a C T O T H O e  B 0 3 M y m e H H e  n p H B O A H T  K 

3 H a H H T e A b H 0 M y  ( n p H M e p H O  b 1,5 p a 3 a )  p o c T y  K 0 3 (f> (}> H U H e H T 0 B  n e - 

p e A a n n  Ha p e 3 0 H a H C H b ix  n a c T O T a x  h H e K O T o p o M y  C M e m e H H io  p e 3 o - 

H a H c n o f i  n a c T O T b i  b d o p o H y  y M e H b m e H H H  ( n p H M e p H O  H a  10% h 
ö o A e e ) .  B ß e Ä e H H e  B b i c o K o i a c T O T i i o r o  B 0 3 M y m e H H H  c o n p o B O J K A a e p - 

ch C H H H ie H H e M  K o s t f K jn m H e H T a  n e p e A a n n  b M e > K p e 3 0 H a H C H o f t  3 0 H e .

H a aBTOMOÖHAe C aM0pTH33T0paMH BbICOKOHaCTOTHOe B03Myme- 
Hne npHBOAHT k  TaKOMy x e  34>4>eKTy, npaneM otahhhc xapaKTe- 
Phcthk, noAyneHHbix c BHÖpaTOpOM, CTaHOBHTCH AaJKe öoAee 3a- 
MeTHblM.

T a K H M  oöpa 3 0 M , t i O Ä T B e p j K A a e T C H  n o K a 3 a « H o e  p a iH e e  C H H w e H H e  

3 $ ( J ) e K T H B H 0 f t  C H A b l T p e H H H ,  A e M n ( j ) H p y l O m e f i  H H 3 K O H a C T O T H b le  K O ­

A e Ö a H H H , n p n  O A H O a p e M e m iO M  b  b ic okohacTO tho.m  'B o a A e f ic T B H H  Ha 

C H C T C M y .

A a h  cpaBHeHHH Ha p n c . 5, a  h 6  npH BeAeH bi aM nAH TyA iio-nac- 
TOTHbie xapaKTepH CTH KH  n epeM em eH H fi n oÄ p ec cop eH H b ix  M acc , pac- 
CHHTaHHbie ÄAH AHH€apH30BaHHOfi ÄByXMaCCOBOÜ m oäcah 3aAHefi 
n oA ß ecK H  aBTOMOÖHAH « M ockbhh-407». C y x o e  TpeH H e 3aMeHeH0
3KBHB3AeHTHbIM eM y  COnpOTHBAeHHeM, npOnopUHOHaAbHblM  CKOpO- 
cth OTHOCHTeAbHbix n ep eM em eH H fi n oÄ p ec cop eH H b ix  h H en oA pecco - 
p e m ib ix  M acc. P a c n o T  K03<j><j>HHHeHTa conpoTH BAeH H H  aM opTH33T0- 
pOB n pn  HBAHHHH BbICOKOHaCTOTHOrO B03M ym eHHH npOBOÄHACH B 
COOTBeTCTBHH c yppBHeHHeM  (5 ) .

P hc. 4. BAHHHHe nacTOTbi KOAeÖaHHfi BHÖparapa 
Ha nepeMemeHHH noÄpeccopeHHbix h HenoÄpeccopeH­
Hbix Macc 3aAHeft noABecKH bbtomoöhah «Mock- 

bhh-407»

Phc. 5. AM nAHTyAHo-iacroTHbie xapaKTepHCTHKH nepeMemeHHfi 
noÄpeccopeHHbix Macc 3aAHeft noAßecKH abtomoöhah «Mock- 

bhh-407» c noAHOfi Harpy3Kofi:
a —  6e3 a M cpTHaaropOB; 6 — c  aM opTn3aTopaM H; 1 —  6e3  BHÖpaTopa; 

2 —  c  BHÖpaTopoM; 3 —  n o  p a c n e ty
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SKcnepHMeHTajibHbie aMnnHTyAHO-HacTOTHbie xapaKTepHCTHKH, 
nojiy'ieHHbie npn AonoAHHTeAbHOM BbicoKonacTOTHOM B03aeäcTBHH, 
öah3kh k  pacneTHbiM KaK no pe30HaHCH0ft HaCTOTe, TaK h no k o s<|)- 
4)HUHeHTaM nepeaaHH b 30H'e pe30HaHca.

y aBTOMOÖHJIH Öe3 aMOpTH33TOpOB paCCHHTaHHble K03(jH))HIlHeH- 
th  nepeAann Ha pe30HaHCHUx nacTOTax HMeiOT ööJibniHe 3HaneHHH 
no cpaBHeHHio c nojiyneHHbiMH SKcnepHMeHTanbHO. 3 to  cbh33ho , 
no-BHÄHMOMy, c HeJiHHeflHOCTbio yn p yro ft  xapaKTepHCTHKH h c TeM, 
n o  b noÄBecKe aBTOMOÖHAa, KpoMe rHApaBAHnecKHX aMopTH3aT0- 
poB, ycTaHOBJieHbi h Ä p y rn e  ÄeMncjiHpyiouine s.ieMCHTbi, b q aer- 
HOCTH pe3HHOBble BTyJIKH.

ripoTHBonoJiojKHaH KapTHHa HaöJHonaeTCH y  3btom oöhjih  c 
3M0pTH3aT0paMH. PaCCHHTaHHble MaKCHMajIbHble K03(j)4)HUHeHTbI 
nepeAann HecKOJibKO MeHbine, neM nojiyneHHbie SKcnepHMeHTajibHO. 
TaKoe OTjuioHeiH'He oö-bHCHHerca to m , hto  conpOTHBJieiiHe rHApaBjiii- 
HeCKOrO aM0pTH33T0pa CaMO H3MeHHeTCH npH ÄByxqaCTOTHOM B03- 
AeftcTBHH, ocoöeHHO b c jiynae, K oraa  CKopocTb OTHOCHTejibHbix ne- 
peMemeHHft noApeccopeHHbix h HenoÄpeccopeHHbix Macc (ee b u c o - 
KOHacTOTHan cocTaBJiniomaH) npeBU inaeT CKopocTb o t k p u t h h  KJia- 
naHOB. npn 3t o m  AeMniJiHpyiomaH cnocoÖHOCTb aM opra3a’Topa cy- 
meCTBeHHO CHHJKaeTCH.

Ha OTKJioneHHe pacneTHbix xapaKTepncTHK ot SKcnepHMeHTajib- 
hwx cymecTBeHHO bjthhct cooTHomeHHe aMnjiHTya HH3KonacTOTHoft 
H BbICOKOHaCTOTHOfi COCTaBAHKJIIlHX CKOpOCTH OTHOCHTejibHbix ne- 
peMemeHHfl.

P e 3 y jib T a T U  creH AO Bbix  ncnbiTaHHft noATB epAH AH , h t o  Aon oAH H - 
T e jib H oe  Bb icoK onacTO TH oe B03jteftcTBHe cym ecTB eH H O  b j ih h c t  Ha 
qacTO TH u e xapaKTepHCTHKH noABecK H  3 b to m o ö h a h  n pn  h 3 jih h h h  b 
e e  s jieM eH T a x  c y x o r o  TpeHHH, a  TaKJKe h t o  s t o  b a h h h h c  3 3 b h c h t 
K aK  OT HaCTOTbl, T a K  H OT aM nAH TyAbt BblCOKOHaCTOTHOrO 'B 03M y- 

meHHH. r io n yH eH H u e  p e3 yA b T a T H  aa iO T  ocHOBaHHe n p e a n o n a ra T b , 
HTO B peaAbH blX  ÄOpOJKHblX VCAOBHHX TaKJKe «aÖ AKJAaeTCH  AH H ea- 
pH3auHH noABecKH  c cyxH M  TpeHHeM  h yM eH bineH H e e r o  r a c n m e ro  
AeftCTBHH Ha HH3KOHaCTOTHbie KOAeÖaHHfl, OCOÖeHHO npH  ÄBHJKe- 
HHH aBTOMOÖHJIH HO ÖyAbIJKHOMy UlOCCe, BbI3bIBaK>meMy HHTeHCHlB- 
Hbie BbICOKOHaCTOTHbie KOAeÖaHHH.
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AHH3MHK3 HeAHHeftHblX aBTOMaTHHeCKHX CHCTeM. M., ® H 3M aTrH 3,
1962.

6. n e p B 0 3 B a H C K H f t  A. A. CnyHaftHbie n p on eccu  b HenH- 
HeftHUX aBTOMaTHHeCKHX CHCTeMaX. M., <J>H3MaTrH3, 1962.

Y A K  6 2 9 .1 1 3 .0 1 2 .8 .0 0 1 .5

M ccneAO BO H M e c h j i  conpoTHBneHM si b  n o flß e cK a x  nericoBbix aB TO M o6nneM
B b icu ie ro  K n a c c a

KaHfl. TexH . HayK A. A- flEPEAPEMflHKEP, H. K. COJIOBbEB
MOCKOBCKHH H dpölopaTO PH blH  3aBOfl

H3 HaHÖonee c a o jk h m x  h cnopHbix BonpocoB npn k o h - 
CTpyHpOBaHHH H AOBOÄKß nOABeCKH 3BT0M0ÖHAH BblCUlerO 

KAacca ä o  c h x  nop HBAHeTCH npoÖAeMa BUÖopa napaM eTpoß racn- 
TeAeft KOneÖaHHÄ. 3 t O CBH3aHO C OTCyTCTBHeM HOpMHpOBaHHblX 
noKa3aTejieft nAaBHOCTH x oA a — b AHana30He CKopocTeft ABHJKeiHHH 
AO 200 km/h  h HeAOCTaTOHHOCTbio MaTepnaAOB o  b a h h h h h  napa- 
MeTpOB conpoTHBAeHHH Ha yCTOÖHHBOCTb H ynpaBAHeMOCTb aBTO- 
MOÖHAH.

TaK,- IianpHMep, BbICOKOHaCTOTHbie pejKHMbl BepTHKaAbHblX KOAe- 
ÖaHHft, ocoöeHHO b .nepeAiieft nonsecKe yinpa'BAHeMbix KOAec, o  no- 
CAeAHHe rOÄH BHOBb npHBAeKaiOT BHHMaHHe aBTOMOÖHAHCTOB, no- 
CKOAbKy OHH HaCTO H3ÖAK)ÄaK)TCH COBMeCTHO C KOAeÖaHHHMH KO 
Aec B ropH30HTaAbHOft nAOCKOCTH, KOTOpbie MOryT OUiymaTbCH BO- 
AHTeAeM b BHAe «nyA bca iiH H » p yA eß o ro  KOAeca.

C oB p eM eH H an  M eTOAHKa aH anH TH H ecK oro  p a c n e T a  x a p a K T ep n - 
c th k  conpoTH BAeH H H , ocHOBaHHaH Ha peu ieHHH AH<}>(}jepeHnHaAb- 
HblX ypaBHeHHÜ KOAeÖaHHft aBTOMOÖHAH, B TOM HHCAe C HOIOAb30- 
BaHneM 3BM, A a e T  BO3M0JKHOCTb noAyH H Tb n paB H A bH yio  ocHOBy 
ä a h  h h jK e H ep H o ro  peuieHHH 3aAaHH o xap aK TepH C TH K ax  aM 0pTH 3a- 
t o p o b .  B M ecT e  c  TeM , OTnpaBHbiM nyHKTOM b p a c n e T a x  h oah h m  
H3 npaKTHHeCKHX CnOCOÖOB KOHTpOAH npaBHAbHOCTH B b iöop a  x a -  
paKTepHCTHK aM 0pTH 33T0p0B  HaCTO HBAHeTCH HCnOAb30B3HHe aH a- 
A o rn ft  h o n u T a  p a ö o T b i c  n peA inecTB y iom H M H  m oä ca h m h  h a n p o ö n -  
pOBaWHbliMH fnpOTOTHnaMH. B OBH3H C 3THM npQÄCT3'BAHeT HHTOpeC 
H3yneHHe o c h o b h h x  c h a  conpoTH BAeH H H  (x a p a K re p n c T H K  ruApaB-: 
AHHecKHX 3 M op T H 3 aT op oB  h nocTO H H H oro TpeHHH) b n oA ß ecK a x  
pa3AHHHHX aBTOMOÖHAeft BblCHierO K A a cca , TaKHX ())HPM KaK f l jK e -
HepaA MoTopc h <t>opA (CI1IA), MepceAec-BeHii ( O P T )  h P o a a c -  
P o f t c  (AHrAHH).

Ha x a p aK T ep n cT H K ax  conpoTH BAeH H H  coßpeM eH H bix  aM opTH 3a- 
TOpOB (b  KO0pAHH3TaX P a— V n —  CHA3 COnpOTHBACHHH —  CKO- 
pOCTb n op u iH H ) HeTKO BblAeAHKJTCH ynacTO K , onpeAeAH CM bift p a ö o -  
TOft OÖWHHUX KaAHÖpOBaHHHX OTBepCTHÜ, H KAanaHH3H BeTBb. 
E caH  paCCM aTpHB3Tb COÖCTBeHHO xapaKTepHCTHKH aMOpTH33TOpOB 
OTAeAbHblX aBTOMOÖHAeft, AH H eapH 30BaTb HX Ha BHAeAHeM blX yn a - 
CTK3X H OnpeACAHTb 3KBHB3AeHTHbie BeAHHHHbl K03<jH})HIlHeHT0B 
conpoTHBAeHHH Ha peJKHMe paÖOTbl KaAHÖpOBaHHHX OTBepCTHÖ H 
Ha KAanaHHOM pejK H M e, a TaKJKe ycTaHOBHTb TOHKy n e p e x o A a  c 
n e p ß o ro  y n a c r e a  Ha B T opo ft, t o  m o jk h o  BHAeTb, h to  s t h  bcah hh * 
HH C0CT3BAHI0T ÄO +70% OT CpeÄHeft BeAHHHHbl.

O a h 3 k o  xapaKTepHCTHKH 3MopTH3aTopoB h h x  ocoöeHHOCTH euie 
He AaiOT noAHOro npeACTaBAeHhh o  napaMeTpax 33TyxaHHH KOAe- 
öaHHft h TeM  Ö o n ee  o  nAasHOCTH x o ä ä  3 b to m o ö h a h . flosTOMy

ä o a j k h h  ÖHTb p accM O TpeH H  h Äpyrae xapaKTepH CTH KH  n oÄ B e- 
COK.

CpaBHeHHe ÄaHHblX no aMOpTH33TOpaM Ha aBTOMOÖHAHX BUC- 
rnero KAacca oÖAernaeTCH TeM, h to  ocHOBiHHe KOAeöaTeJibHbie na- 
paMeTpH BecbMa ö a h 3kh  A p y r  k  Ä p y ry , HecMOTpn Ha pa3AHHHH 
KOHCTpyKTHBHOrO O^IOpMAeHHH nOÄBeCKH ( t 3ÖA. 1 ). B ce  nepeÄHHe 
noABecKH —  He33BHCHMbie Ha nonepenHbix pb inarax, 3aÄHHe —  
33'BHCHMbie, 3a HCKAIOHeHHeM aBTOMOÖHAeft, yKasaHHblX IB H. 6  H 7 
(ne3aBHCHMbie). A b t o m o ö h a h , npHBeÄeHHbie b nn. 1— 5, —  ceMH- 
MecTiibie, a b nn. 6, 7 —  nuTHMecTHne. r ioA peccopeH H u e MaccH 
cnepeAH h c3aAH noHTH tohho  paBHbi M ejKAy co öo ii, pa3HHua 
oöbiHHO hc npeB bim aer +5% o t  cpeÄ iieft b b ah h h h h

(G a h Gk —  Beca CooTBeTCTBeHHO Bcero 3btomoöhah h HenoÄpec- 
copeHHHX Macc). FIoAHaH Harpy3Ka b Ky30Be mojkct cocTaBAHTb 
500— 700 KZ (MeilbUiaH BeAHHHHa ÄAH nHTHMeCTHHX aBTOMOÖH­
Aeft), h to yßeAHHHBaeT Bec Ga Ha 20— 25%.

BennHHHH Gk äah nepeÄH H X  h 38ähhx He3aBHCHMHX noAßecoK 
COCTaBAHKJT 100— 160 KZ, a  ÄAH 33ÄHHX 33BHCHMbIX —  He npeBb l- 
rnaiOT 220 kz.

BoAbinne CTaTHHecKHe npornöbi o c h o b h h x  ynpyrnx SAeMeHTOB 
( 2 0 ^ X cm ^ 3 5  CM) OÖyCAOBAHBaiOT HH3KHe COÖCTBeHHbie HaCTOTbl 
KOAeöaHnft Ky30Ba Ha peccopax nopHÄKa n=62+6  koa / m u h . 
3aAHHe ynpyrne SAeMeiiTbi o ö h h h o  na 20— 40% öoAee jKeCTKHe, 
neM nepeÄHHe. CTaTHHecKHe Äe(})opMauHH ih h h  coeraBAHiOT o t  3 
ä o  4 cm , h x  xapaKTepHCTHKH ynpyrocTH h m ck jt HennHeftHbift b h ä  h, 
necMOTpa Ha MHrKHe ocHOBHbie ynpyrne 3AeMeHTbi, oöycAOBAHBa- 
io t  BbicoKHe coöCTBeiiHbie HacTOTbi KOAeöaHnft HenoÄpeccopeHHbix 
Macc, KaK npaBHAO, Ha nopHÄOK Buuie, neM y noÄpeccopeHHbix.

X(HHa.MHHecKHe n p o rn ö b i ocH O BH oro y n p y r o r o  SAeM eH Ta b nOÄ- 
B ecK ax  aBTOMOÖHAeft B b icu iero  K A a cca  h m ck jt  ö o A e e  cyu iecT B eH H H e 
pa3AHHHH. 3 t o  o th o c h t c h  b o ch o b h om  k  H eperyA H pyeM b iM  n oÄ ß e c -  
KaM. P a 3 M e p u  h <})opMa öy tfiep oB  n ep eA H eft noABecK H , a TaKJKe 
B w ö op  M ecTa h x  ycraH O BKH  oöecneH H B aiO T x o a  ä o  BKAioHeHHH 3 —  
7 cm  h AonoAH H TeAbH bifi x o ä  KO Aec e m e  Ha 3— 4 cm  k s k  B B epx, 
TaK  h bhh3 . BKAiOHeHHe öyiJ jepoB  Bbi3biBaeT ö o A e e  hah M eH ee 
n AaB H oe yßeAH neH H e jKecTKOCTH b 3— 4 p a 3 a . B H ep eryA H p yeM b ix  
3aAHHX n o A ß e c K a x  BeAHHHHa x o Ä a  ä o  ö y t jje p a  n pn  cjk3thh H e - 
CKOAbKO ö oA b in e , hcm b n ep eÄ H eft, h  npH  n oA n o ft  H a rp y 3 K e  0Ka3M - 
B aeT ca  n e  M eH ee 2  cm . B y c jiep a  o ö u h h o  B b inoA H m oTca  c  n p o r p e c -
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T  a 6 ji h u a 1

c l
o

MOAeJlb aBTOMOÖHJlfl H H3rOTOBHTeJlb ((flHpMa) 8M0pTH33T0p0B

o
s
H ^

nepeaHHH noa-
B ecxa1

3aaHHH noaB ecxa A H aM eipu 2 
B MM  

UHaHHapa

C m a  TpeHHH (b  k D  
b nOHBecxe

CHHa TpeHHH 
(B KP) aMOpTH- 

3aT0p0B

o
B

X

g »
CR 

«J X
ca io

y n p y -
ro e

ycTpo ft-
CTBO

ln

Y n p y -
ro e

ycTpo ft-
CTBO

* »

(B mhcbh- 
T eae ) h 
uiTOxa

n ep ea -
Heft 3aaHeft

n e p e a ­
HHH

noa-
Becxa

3aaHHH
noa-
Becxa

1 KaAHJiaK, 1956 r .  (ßeJ ibKO )....................................................................... 2800 Bun 1,80 AP1 -
25,4

12
2 0 -4 0 4 5 -9 0 1 0 -1 3 -

2 KaAH^aK, 1960 r .  (ß eJ ibK O )....................................................................... 2900 Bun 1,86 Bun 1,07
35

16
3 0 -4 0 3 0 -5 0 9 -1 1 10-14

3 KaAH^ax, 1961 r . (M o n p o ) ....................................................................... 2900 Bun 1,82 BLUT 1,07
35

16
3 0 -5 0 - 1 2 -1 6 20-25

4 3HJl-llir, 1962 r. (MK3).................................................. 3500 Bun 1.0 A P 1,3
40

~ is
4 0 -6 0 8 0 -1 0 0 1 5 -18 12-18

5 TlHHKOAbH-KOHTHHeHTa^b, 1965 T. (4>OUOKO)................................. 3000 B u n 1,75 AP 1,2
30

12
3 5 -6 0 4 0 -6 0 1 1 -14 9 -1 0

6 P o jw c -P o ftc , 1966 r . (n ip A H H r ) * ........................................................... 2100 Bun 1,46 B u n 1,42
45

12
3 0 -4 0 - 6 - 8 13-16

7 ,M ep ceA ec -6 0 0 “ , 1966 r. (Em iurreßH )3 .......................................... 2500 Anp« 1,1 A n p * 1.1
58

14
- - 1 2 -1 5 13-16

1 A b tom oC h jih , yKaaaHHbie b n . 3 - 7 ,  hmöiot b HanpaBHHiomeM ycTpo flcTB e nepeaHeft noaBecKH n poaoabn o  pacnoaojKeHHbie Turn (pbiiara); BLUl — BHTan 
UH.aHHapn'iecKaa npyiKHHa; TIP—jwcTOBbie peccopbi.

2 flHaMeipbi paßoHHX UHaniiapoB aM0pTn3aT0p0B (opHeHTHpoBOqHbie) Haa nepTOft, anaMeTpbi ihtokob—noa nepioft; n o  aBTOMoSnaio, yKa3aHHOMy b n. 7, 
aaHbi anaMeTpu 3aaHHX aM0pTH3aT0p0B, nepeaHne HMeioT 45/(10,5).

* AM OpTH3atopbi oaHOTpyöHbie c ra30B0ft KOMneHcanHOHHOft KaMepoft BbicOKOro aaBaemiH (CHCTeMbi Ae KapöOHa); BLin onnpaeTca  BepxHHM kohuom Ha 
rHapaßaHMecKHft KOppeKTOp— chhoboü aaeMeHT, o6ecne4HnaioiHHH caMOBbipaBHHBanne noaBecxH  n oa  H arpy3KOft.

4 unP—aHaipparMeuHbie nHeBMaiHHecKne peccopbi, ohh cnaßacaiOTca peryaaropOM no.iOiKemw ny30Ba (caMODUpaniiiioaHHe) c B03M0HCHOCTbio H3MeHeinifl 
aopoiKHOro npocBeta Ha 40-5 0  m m .

CHBHbIMH X a p a K T ep H C T H K 3 M H , T a K  HTO HX B KAIO H eH H e H e C 0 3 Ä a eT  

p e 3 K o r o  n e p e j iO M a  b  o ö in e f t  ahhhh X a p a K T ep H C T H K H  y n p y r o c T H  

n o Ä B e c K H .

PacnpeAejieHHe noÄpeccopeHHbix Macc BAOAb öa3H xapaKTepn- 
3yeTCH OTHomeHHeM p 2/ a b =  1,0-4-1,3, h t o  n03B0AneT paccMaipn- 
BaTb KOÄeöaHHH noÄpeccopeHHbix h HenoÄpeccopeHHbix Macc ne- 
peAHeii M 3aAHeft ncwBecoK iHe3aiBHCHMo Apyr o t  Apyra.

S K c n e p H M e H T a A b H O  n o A y H e H H b ie  X a p a K T ep H C T H K H  y n p y r o c T H  

nO A B eC O K  H UIHH aB T O M o Ö H A e ft B H C H ierO  K A aC C a A 3 I0 T  OCHOBaHHH 

33K A K )H H Tb , HTO B IH H pO KH X  n p e A ß A a X , C TOHKH 3peH H H  peaA bH b l.X  

3 M n A H T y A , HX B e p T H K a A b H b ie  K O Ä eöa H H H  MOTKHO p a C C M a T p H B 3 T b

KaK AHHeftHbie, npHMeHHH c o o T B e rc T B y io m H e  M eroA b i HCCAcaoBa- 
hhh, paccM O TpeH H bie b p a ö o T a x  P. B. P o T e H Ö e p ra . B to x e  B p e­
MH XapaKTepHCTHKH nOCTOHHHOrO TpeHHH H aMOpTH33TOpOB OÖAa- 
AaiO T, KaK npaBHAO, HCHO BbipajKeHHOft HeAHHeftHOCTblO, HTO Tpe- 
ö y e T  cn e u n a A b H o ro  yn eT a  [1] h ycA O X H H eT  hx Bb iöop .

T e A e c K o n n n e c K H e  a M o p T H 3 a T o p u  y cT a H a B A H B a iO T C H  b n o A B e c -  

K a x  H a  p b in a r a x  h  c  H eK O T o p b iM  y rA O M  H aK A O H a  k  B e p r a K a A H ,  h t o  

c y m e c T B e H H o  b a h h c t  H a  n p H B e A e H H b ie  k K O A e c y  ycH A H H  c o n p O T H B - 

A eH H H  H H a  CKOpOCTH K O A eÖ aH H Ö  3 A eM eH T 0 B  3 M O p T H 3 a T O p a . H h o t -  

A a  9 t o  H e  yH H T M B aeT C H  n p H  cpaB H eH H H  a u h h h x  n o  a M o p T H 3 a T O - 

p a M  p a 3 H b ix  a B T O M o Ö H A e ft. B T a Ö A . 1 n p H B e A e H H  n e p e A a T O H H b ie  

HHCA3 in- 3tH HHCA3 OIipeACAHIOT, BO CKO AbKO  p a 3  yM Ö H bU ia iO TCH  

n p H B e A e H H b ie  K K O A e c y  yCH AH H  CO npO TH BAeH H H  aM O p T H 3 3 T O p O B  n o  

c p a B H e H H io  c A e ftc T ß y io m H M H  H a  e r o  u iT O K e  h bo CKOAbKO p a 3  n p n  

3 T 0 M  CKOpOCTb O TH O C H TeAbH blX  n e p e M e m e H H Ö  n o p u iH H  a M 0 p T H 3 3 T 0 -  

p a  B n O Ä B eC K e  M eH b U ie , H eM  CKOpOCTb O TH O C H TeAbH blX  KO AeÖ aH H Ö  

K y 3 0 B a  h  K O A ec . H c n o A b 3 y n  n e p e A a T O H H o e  h h c a o ,  m o jk h o  n e p e -  

C T p o H T b  H eA H H eÖ H b ie  X a p a K T ep H C T H K H  3 M o p T H 3 a T 0 p O B , n o A y n a e -  

M b ie  n p n  H cn b iT a H H H x  h x  K a K  O T A C A b H h ix  a r p e r a T O B , b n p H B e A e H ­

H b ie  K  K O A e c y  npO C Tb IM  H 3 M eH eH H eM  M aC IH TaÖ O B  K O O pA H H aTH b lX  

o c e f t  b in p a 3 .  E c a h  H 3 B e e re H  cp e A H H ft  K 03< jx j)H aH eH T  c o n p o T H B A e -  

HHH SK B H B aAeH TH O H  AH H eftH O Ü  X a p a K T ep H C T H K H  a M 0 p T H 3 3 T 0 p a ,  TO 

C O O TB eTC TB yiO m H ft K03(|)(J )H IIHeHT CO npO TH BAeH H H , n p H B eA eH H b lft  K 

K O A e c y ,  n o A y n a e T C H  y M e H b iu e H n e M  n e p B o r o  b i2n p a 3 .

4eM Bbiuie nepeAaTOHHoe hhcao, TeM b öoAbmeft Mepe ycAOBHH 
paöoTbi TeAecKonnnecKoro aMopTH33Topa npHÖAHxaiOTCH k  H e- 
ÖAaronpHHTHblM ycAOBHHM paÖOTbl pbIHaiKHblX aMOpTH38TOpOB H 

TeM HyBCTBHTeAbHee noABecKa k  pa3Horo poAa HapyuieHHHM Hop- 
MaAbHoro paöonero nponecca aMopTH3aT0<pa. BMecTe c  tcm, öoAb- 
uioe nepeAaTOHHoe hhcao b noABecKe oöycAOBAHBaeT yMeubmeHne 
ckopocth KOAeöaHHft nopuiHH vn h oÖAernaeT peuieHHe 3aA3HH pe- 
KynepauHH b AsyxTpyÖHbix TeAecKonHnecKH.x aMopTH33TOpax. I l e -  

peAaTOHHoe hhcao npn KOÄeöaHHHX b noABecKe* aBTOMoÖHAeft bhc- 
uiero KAacca H3MeHneTCH AHuib Ha +3%, noaTOMy aah pacneTOB 
b nepBOM npHÖAHTKeHHH mojkho CHHTaTb in=  const, a B Tex CAy- 
nanx, KorAa 3to ycAOBne He BbinoAHneTCH, b aHaAH3 npnxoAHTCH 
BBOAHTb cnennaAbHbie npneMbi [2],

Ha pnc. 1 noKa3aHU npHBeAeHHbie k  KOAecy xapaKTepncTHKH 
COnpOTHBAeHHH nepeAHHX H 3aÄHHX 3M0pTH3aT0p0B, KOTOpble HO- 
AyneHbi c yneTOM i „ .  XapaKTepHCTHKH COnpOTHBAeHHH coöctb€hho 
aMopTH33TopoB onpeAeAeHbi npn HcnbiTaHHHx Ha cnennaAbHbix ah - 
HaMOMeTpHHecKnx CTeHAax b AHana30He CKopoCTeft 0— 100 CMjceK  
(npn  pa3AHHHux aMnAHTyAax h nacTOTax KOAeöaHHft).

S )

Phc. 1. n p H B e A e H H b ie  k K O A e c y  x a p  a K T e p n c T H K H  conpo- 
TH B AeH H H  a M 0 p T H 3 3 T 0 p 0 B : 

a  — nepeAHHX; 6 — 3aaHHx npn OTÖoe; s — nepeaHHx; z — 
3a^HHX npH CÄaTHH: /—7 —  COOTBeTCTByiOT nOpHÄKOBOMy
HOMepy b T a o j. 1 ( T  — cooTBGTCTByeT ycHJieHHOMy conpoTHB? 
JieHHio aMOpTH3aiopoB); Px-o h P a  c — cm ia rHflpaB^HqecKoro 
conpoTHBJieHHH aMOpTH3aTOpa, OT6OK) H CJKaTHIO x  »  i n V n  —  
CKOpOCTb OTHOCHTeJIbHblX KOJlCßailHfi Ky30B3 H KOJieC
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Ha pn c. 2 npH BeßeH bi o cu H aa o rp a M M b i ch a  conpoTH BaeH H H  He- 
KOTOpblX 3M 0pTH 3aT0p0B  Ha BbICOKOHaCTOTHblX peJKHMaX (rt =  
=  600-f -700 koa/m uh).

B ce  3anHCH CBHAeTeabTByiOT o ß  o t c y t c t b h h  3aM eT H oro  CABHra 
(fia3bl CHJI P a no OTHOineHHK) K KOJießaHHHM npHBOÄa. HcKAIOHe- 
HHe codaB JiH iO T  a M o p T H 3 a T o p u , sa K p e n a n eM b ie  ca ftaeH Tß aoK aM H  h 
p u q a x H b iii aM opTH 33T op  (p n c . 2,6). B n o c a e a n e M  c a y n a e  H eß oab - 
tiioö CÄBHr (}>a3bi A q > ^ 0 ,1 5 j t  o ß y c a o B a e H  y n p y ro c rb K ) pbinajKHO- 
KyjiaHKOBOft CHCTeMbi ( c  'BajiHKOM ip b in a ra ), a  TaKJKe H ecoB epm eH - 
ctbom  Ä p occeJ iM p y iom e fl c h c tc m h  h B cn oM ora T ea b H b ix  K J iananoß. 
O cuH aaorpaM M bi n oK a3b iB a ioT  pa3AHHHbift x a p a K T e p  H3MeHeHHH P a 
b n p on ecce  K oaeßaH H ft, ocoßeHHOCTH p a ß o r a  KaanaH O B, h x  BHÖpa- 
iihh h t .  n . B p e 3 y jib T a T e  H cnuTaH H il, b n a c T u o c ™ , BbiHBaeHO, h to  
Bce aM opTH 33Topb i (H CK aionaH  p b in a jK H b ie ) aBTO M oßH aeft B H c m ero  
im aoca o ß a a a a iO T  b h c o k o h  T en a o B o ft  cTaßnab'HOCTbio.

Cnaa conpoTH B aeH H H  m a p  aB an n eC K oro  a M op T H 3 aT op a , KaK  o t -  
aeabH oro  a rp e ra T a ,  n p e a c T a B a n e T  c o ß o ft  c a o jK H y io  (JiyHKUHio kh- 
neMaTHnecKHX n ap aM eTpO B  K oaeßaH H H  h b oß iu eM  c a y n a e  m o jk c t  
ÖMTb Bbipa>Kena

Pa =  P ( x ) + P ( x ) + P ( x ) + F m.a,

rae P(x), P (x )  h P (x )  —  cocTaB J ia iom H e c h a h  conpoTH BaeH H H ,
3aBHCHIHHe COOTBCTCTBeHHO OT yCKO- 
peHHH, c k o p o c t h  h  nepeM em eH H H  
nopu iH H  b  HHJiHHape;

Fm.a  — • CHJia h o c t o h h h o t o  TpeHHH (c y x o e  H 

n on y jK H A K o cT H o e ) n p n  x -> -0 .

TaaBH O H  COCTaBJIHIOm eH HBAHeTCH tjiyHKHHH CKOPOCTH P  (x) B 
äjih ee BbiAejieHHH c n a a  conpoTHB JieH H H  P a H3M ep aaa cb npn 

Xnjax, K orfla  P ( x ) = 0  h  P  ( x )  =  id e m , a BeaHHHHa F m .a B b in u ra - 
JiaCb H3 Pa-

Ha p nc. 1 npH B eaeH a  cocTaB A H io iu aH  P(x ) o ß iu e ft  c h a h  c o n p o ­
THBJieHHH, a BejiHHHHbi Fm .a,  H3M epeHHbie npH  M a a o ft  c k o p o c th  n e ­
peMemeHHH nopu iH H  u n < 0,05 M/cetc h npH BeaeH H bie k  KOJiecy, a a - 
Hbl B T aß a . 1.

A 6 co jn oT H b ie  BeaHHHHbi naeHOB P{x) h P ( x )  cpaaH H TeabH O  Ma- 
jibi, noaTO M y h x  yn eT  n p n  H3yneHHH K oaeßaH H ft aBTO M oßH aeft b h c -  
u iero K a a c c a  n p e a c T a ß a n e T  H H Tepec ToabKO  b cn e u n a a b iib ix  npn- 

HOWeHHHX (ß o n p o c b l BaHHHHH AHHaMHHeCKOH «Ä O ß a B K H » P  (X )  Ha 
BeannHHy npoH3BOAHoft ycK opeH H H  K y3 0 ß a ; y cn a eH H e  h a h  o c a a ß -  
aeHHe HM 'nyabCH oro B oaßyjKÄeH H H ; B o n p oc H  p eryaH p oß aH H H  c o ­
npoTHBaeHHH h t .  i i . ) .  B M e c T e  c TeM , BeaHHHHa noC TO H H iioro Tpe -

Pa.c Pa.c

P h c. 2. O cunanorpaM M bi chh conpoTHBaeHHH aMopTH- 
3 a T o p o B :

i  — nepeAHero — KaaH JiaK  1961 r.; 6 —  nepeA H ero  (p u -  

aa jK H oro ) 3HJI-111; a —  3aA H ero  —  JlHHKOjibH —  K o h th -  
aeH Taab; a — nepeAHero (BKjHoneHO ycm ieH H oe conpoTH B­

AeHHe) —  «MepceAec-600»

hhh ib aM opTH i3aTope —  o n a a  F m .a —  »B a n e T c n  o ä h o h  h3 co cT a B - 
a h k h u h x  o ß m e ro  TpeHHH F m .n  b n o a ß e c K e  h b H eKO Topb ix  c a y n a -  
h x  (c  yneTOM  in) ä o x o a h t  a o  0,2—0,4Pm.n, h to  T p e ß y e T  ee oueH -
KH H HOpMHpOBaHHH, TaK  JKe KaK  H o 6 m e ft  BeAHHHHH F m .n .

H 3 conoCTaßaeH H H  aaH H bix  pn c . 1 h T a 6 a . 1 b h a h o , h to  BeannH - 

Ha F m .n  n pn  M aab ix  c k o p o c th x  K oaeöaH H H  b n o a ß e c K e  ( a o  
^0,10 M/cetc) b öoabuiH H CTBe ca yn a e B  n p eB H iu a eT  cp e a H io io  ch - 
a y  m a p a B a H n e c K o ro  conpoTH BaeH H H  a ß y x  aM opTH 33T opoB  n o a ß e c -  
kh . E c a n  cpaBH H ßaTb F m .n  h conp oT H ß aeH H e aM opTH 33T opoB  c jK a - 
thhd, t o  yK a3 aH H oe n p e o ö a a a a H H e  c h a  nocTO H H H oro TpeHHH c o x p a -  
h h tc h  h n pn  B Aßoe, a b O TAeabH bix c a y n a n x  h n p n  B T p oe  ßöabu iH X  
CKOPOCTHX KOaeßaHHH. YnH TblBaH , HTO CKOPOCTH IIH3K0naCT0THbIX 
KoaeßaH H H  peAKO  npeß b im a iO T  0,3 M/cetc, h , npHHHMan 3 3 k oh  p a c -  
npeAeaeH H H  c k o p o c th  s t h x  K oaeßaH H ft H opM aabH biM , m o jk h o  chh- 
TaTb, h to  o t  50 ä o  70% B cex  K oaeßaH H H  K y30B a racH T cn  raaßHbi.M 
oßp a3 0 M  3a cneT ch a  nocTO H H H oro TpeHHH b n o a ß e c K e . 3 t o  H eo fi- 
x o ä h m o  ynH TbiBaTb n p n  B b iöop e  n apaM eTpO B  conpoTH BaeH H H  Ka- 
anß poB aH H b ix  OTBepcTHH, o n p e a e a n io m H X  H anaabH bie ynacTK H  X a ­
paKTepHCTHK 3MOpTH3aTOpOB. BM eCTe C TeM  HeOÖXOAHMO npOBe- 
pHTb CHabl conpoTH BaeH H H  aM OpTH33TOpa (H a  pCJKHMe paÖOTbl 
K a a n a H a ) c  yneTOM  b o 3 m o jk h h x  C K op ocT e fl nepeM em eH H H  b n o a -  
BecKe h cn ab i TpeHHH. T a n , H3 pn c . 1 h T a 6 a . 1 c a e A y e T , h t o  npH 
pe3KHX C OTHOCHTeabHOH CKOpOCTblO ÄO 2 M .lceK  CJK3THHX nOÄBeCKH 
(H ae3 A  Ha n o p o ro B y io  HepoBHOCTb, Bb iCTyn) coB M ecTH oe a e flcT B H e 
c h a  conpoTH BaeH H H  ( P a . c - \ -F m . n )  o 6 yca o B a H B a eT  ycK op eH H e n o a -  
peccopeH H O H  M accb i b n p e a e a a x  He 6 o a e e  0,5g  (c n e p e a n  h C3aan 
i ia A  K o a e c a M H ).

r ip H  yßeaHHeHHH naCTOTbi h c k o p o c th  K oaeßaH H H  p a ß o T a  ch a  
F m .n  ß b icTpo  yM eH bm aeTCH  a o  M a a o fl BeaHHHHbi, a p o a b  rH A paß - 
a n n e c K o ro  h M e *M o a e K y a H p H o ro  conpoTH B aeH H H  b ram eH H H  K o a e - 
ßaiiHH  K o a e c  c t3 h o b h tc h  n p e o ß a a a a io m e H . n p n  p a c n e T a x  yAoßH O  
H cnoab30B aTb  n ap n n a ab H b ie  K034)(j)HnHenTbi OTH O CHTeabiioro 3aT y - 
X3HHH.

B y a e M  pa3aH H aTb c a e a y io m H e  3HaneHHH KosijH jiHnHeHTa a n e p n o -  
a h h h o c th : Tpo.s —  cyM M ap iib ifl a a h  K oaeßaH H H  K y30B a  (n ep eA H eft 
h ah  3aAH eft n oA p ec cop eH H o ft M a c c b i), c  cocTaB an iom H M H  o t  A eft- 
CTBHH CHA THÄpaBAHHeCKOTO COnpOTHBAeHHH \|l0.a H nOCTOHHHOTO 
TpeHHH ipo.m , npnneM  ipo.9 = ‘>t,o .o+ i|Jo .m ; Tt>Ä.a —  cyM .wapHbift ä a h  
KoaeßaH H H  K o a e c  (n ep eA H e ft h a h  3aAH eft H e n oA p e cco p eH iio ft  M a c­
c b i ) ,  c  COCTaBAHIOLUHMH OT AeHCTBHH CHA THÄpaBAHHeCKOTO COnpO- 
THBAeHHH lpK.a , nOCTOHHHOTO TpeHHH l|jK.m H MejKMOAeKyAHpHOTO 
TpeHHH KOTOpOe CBH33HO TAaBHblM o ß p a3 0 M  C nOTepHMH B
m H H ax, npHHeM ■ 3 t H  BeaHHHHbi Tp MO-
ry T  onpeaeaH T bC H  S K cn epH M eH T aab iio  h ah  pacneTH biM  nyTeM  c 
npHMeHeHHeM m c to a o b  SH epreTH necK o ft AHHeapH3anHH [1 ].  F lo  ä b h -  
hum  B . K  B a xa aM O B a  h a p y r a x  a B T o p o ß , m o jk h o  CHHTaTb ipk . u i^  
=0,03-1-0,05 a a h  aerK O B bix  aBTO M oßH aeft, a  b  H eKO Topb ix  c a y n a n x  
H fio A b in e  (a a h  rp y 3 0 B b ix ).

C o ra a c H o  ij)H3HoaorHHecKHM  HCcaeAOBaHHHM K oaeßaH H H  c  na- 
CT0T3MH 10— 20 zu, cpaB H H TeabH o a e r e o  nepeHOCHTCH neaoBeKO M , 
n osT O M y BAHHHHe Bb icoK onacTO TH bix K oaeßaH H H  K o a e c  Ha n aaB - 
HOCTb x o a a  orpaHHneHO. B M ecT e  c TeM , H3MeHeHHeM xap aK TepH C TH ­
KH conpoTH BaeH H H  aM opTH 33T opoB  b n p e A e a a x  o 6 u h h o  n c n o a b 3 y e -  
M bix «eaH H H H  1pK .9  ^ 0 , 1  HpaKTHHeCKH HeB03MOJKHO yM eH bm H Tb 
BbICOKOHaCTOTHbie yCKOpeHHH K y30B a , CBH33HHbie C KOaeßaHHHMH 
K o a e c  [3]. ü o s T O M y  y c n a e H n e  aM opTH 33T opoB  Ha KaanaHHOM  p e- 

jKHMe (tJJ/c.» ^ = 0 ,1 5  npn  c k o p o c th x  K oa eß a irn ft  x ^ l O O  cm / cb k ) 
HM eeT CMHCA B OCHOBHOM ÄAH nOBblUieHHH ße30naCHOCTH ÄBHJKe­
HHH B pa3AHHHbIX ÄOpOJKHblX yCAOBHHX. O äH 3K O  TipOCTOe yCHAe- 
HHe conpoTH BaeH H H  3M 0pTH 3aT0p0B  H BbinOAHeHHe TpeßOB3HHH 
*Pk.9 >  'l'o.a {4 h 5] MOJKeT H eß aaron pH H TH o  CKa3aTbCH Ha yB eaH - 
neHHH y a e a b H o ro  Beca B b icoK onacTO TH bix  KoaeßaH H H  B H ßpannoH - 
h o t o  AH ana30H a h m yM a , ocoßeH H O  b c a y n a e  H ecym e ft KOHCTpyK- 
HHH K y30Ba.

BeaHHHHbi KoscjHjiHnHeHTOB anepHOAHHHocTH, o ß y c a o B a e H H u e  
AeftcTBHeM  THApaBAHnecKHX aM opTH 33T opoB , o n p e A e ae H b i p a cn eT - 
HbiM n yTeM  h npH BeaeH bi b T a ß a . 2. B  s r o f t  T a ß a n u e  BeaHHHHW 
llJo.o AeftCTBHTeabHbl AAH KOAeßaHHÜ n oA p ec cop eH H o ft M accb i c 
coßCTBeHHoft HacTO Toii Wo n pn  aM n A H T yae  nopH A K a  4— 5 c m  (H a a  
K o a e c a M H ). H 3 T a ß a . 2 b h a h o , h to  3 aT yxa H H e  K oaeßaH H H  b 
3aAH eft n o a e e c K e  b ßoabm HHCTBe ca yn a e B  on p eaean eT C H  ßöabm H - 
mh BeaHHHHaMH \|)0.a h i|j0 .9 , HeM b n ep eA H eft n oa ß e c K e . 3 t o  m o jk ­
h o  Oßl>HCHHTb HCnOAb30BaHHeM CyßbeKTHBHblX MeTOAOB OIieHKH 
h h tc h c h b h o c th  ram eHHH K oaeßaH H ft h CTpeM aeHHeM  CABHHyTb 
ueH Tp 3 0 h h  KOM ())opTa ßaHJKe k  3aA H eM y cn aeH b io  [6 ]. BeaHHHHbi 
tyx.a o th o c h t c h  k  K oaeßaiiH H M  H en oÄ p eccop eH H b ix  M acc  c  nacTO- 
t o h  (£>k  h a M n aH T ya o ft, paB H oft 0 ,5— 0,75 o t  C TaTH necK oro  n p orH - 
6a  mHHbi1 (1 ,5 — 2,5 c m ) ,  n p n  yM eHbüieHHH aM n aH T yab i KoaeßaH H H

1 n p H  T a K u x  a M iu iH T y a a x  K o a e ß a H H H  K o a e c  c t h h o b h t c h  o n a c -  
H b iM H , o c o ö e H H o  H a  C K o a b 3 K o ft  Ä o p o r e .
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T a C ji h u a 2
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M oaeJib aBTOMOÖHJia

r icp eaH S « nOÄBecKa 3aflHiia nOABecxa

^ o .a

* *

^ x .a ^ o .a

• •

^  k . a

1
2
3
4
5
6

7

X -

KaiHJiaK, 1956 . . . .  
K am u ia «, 1960 . . . .  
KanHjiaK, 1961 . . . .
3 H J I - 1 1 1 ......................
JlHHKOJIbH, 1965 . . . 
P o ju ic -P o flc , 1966 . .

.M ep cea ec -6 0 0 *  . . .

•  Ü pH  OCHOCHTeJIb

=20-1-40 C M lceK .
* *  npH  100-1-150 c j

0 ,1 0 -0 ,1 2
0 ,0 8 -0 ,1 0
0 ,2 3 -0 ,2 7
0 ,2 2 -0 ,2 5
0 ,1 0 -0 ,1 2
0 ,1 8 -0 ,2 1

0 ,3 0 -0 ,3 5

0 ,0 4 -0 ,0 5
0 ,0 4 -0 ,0 5
0 ,1 5 -0 ,2 0
0 ,1 1 -0 ,1 5
0 ,0 6 -0 ,0 8
0 ,0 9 -0 ,1 2

0 ,2 5 -0 ,3 0

0 ,1 7 -0 ,2 0
0 ,1 8 -0 ,2 2
0 ,1 3 -0 ,1 5
0 ,1 7 -0 ,1 9
0 ,2 3 -0 ,2 5

0 ,2 8 -0 ,3 4

0 ,1 2 -0 ,1 4
0 ,1 3 -0 ,1 5
0 ,0 9 -0 ,1 1
0 ,1 0 -0 ,1 2
0 ,1 0 -0 ,1 2

0 ,2 2 -0 ,2 7

0 ,5 0 -0 ,5 5

HOA CKOp

h j e  etc.

0 ,3 8 -0 ,4 2

DCTH KOJie

0 ,4 8 -0 ,5 4  

6aHHA b

0 ,3 2 -0 ,3 8

noaBecKe

i M  <o0
Y x.a yßejiHHHBaeTca b  npeflejie ä o  0i|)o .a , rfle o ----------  ä j ih  aB-

TOMOÖHjieft Bbicmero KJiacca cocraBJiHeT 0,9— 0,95. ÜpH B03pacia- 
hhh  aMnjiHTyÄH KOÄeßaHHH k o jic c  CBepx yKa3aHHbix BejmnHH (Ha- 
npHMep, BCÄeÄCTBHe noBNUieHHOft h h t 6h c h b h o c th  B03MymeHHH o t  
yßeÄHHeHHH c k o p o c th  ÄBH>KeHHH npH yxyÄmeHHH c o c to h h h h  ä o -  
pOJKHOTO nOKpHTHH) K03(j)<})HUHeHTbI anepHOflHHHOCTH y  ÖOJIb-
uiHHCTBa aerKOBbix aBTOMOÖHJieö, b  t o m  nncne h  Bbicmero KJiacca, 
cymecTBeHHO yMeHbUiaiOTCH. 3 t o  npöTHBopenHT TpeöoBaHHHM no- 
BbimeHHH yCTOHHHBOCTH H ynpaBJIHeMOCTH aBTOMOÖHJIH. HCKJHOne- 
HHe cocTaBÄHeT aBTOMOÖHÄb «M epceÄec-600», xapaKTepHCTHKH h 
KoHCTpyKUHH aMOpTH33TOpOB KOTOpOTO OÖeCneHHBaiOT B HOÄBeC- 
xax no cymecTBy npeuejibHbie BejiHHHHbi K03<juj)HUHeHTa anepuo- 
ä h h h o c t h , onpeAeaaeMbie (JiopMyjioft reJibijiraTa-KapöoHa

4 'o .n p  ~  0 , 3 5  V  1 + 2
f  cm

Bo3MOJKHOCTb pery jIH pO B a ilH H  3MOpTH3aTOpOB aBTOMOÖHJIH 
«M e p c e Ä e c - 6 0 0 »  n a  x o u y  no3BO jiH eT noBNCH Tb 3 aT yxaH H e Ä a « e  
CB epx n pefleJ ib H b ix  BejiHHHH i|)0 .n p  (T a ö j i .  2, U H ^ p u  b  3H aM eH aTe- 
J ie ) ; npnneM  3 t o  p a cn p ocrp aH H eT C H  He TOJibKO Ha KOjieöaHHH n oÄ - 
p eccop eH H o ft M accM , iho h n a  KOJie6aiiHH u en O Ä p eoc op e H iib ix  M acc, 
h to  d o j ie e  cym ecTBeH H O . F IoÄO Ö H oe H eo öw n H oe  pem eH H e B o n p o - 
c o b  ram eH H H  KOJieöaHHft b  n oÄ B ecK e  aBTOMOÖHJIH B b icm ero  KJiacca 
CJieflyeT  p accM aT pH B aTb  TaKJKe b cbh3h  c  o c o 6 6 h h o c th m h  y n p y r o -  
r o  y c T p o ftcT B a  (T a ö j i .  1 h [ 7 ] ) .  I lo B b im eH H e flaBJieHHH B 0 3 Ä yx a  b 
y n p y r n x  s jieM eH T a x  B M e c T e  c  y ß e jiH H e n H e M  f lo p o jK H o ro  n p ocB eT a

BToro aBTOMOÖHJIH He3nauHTeJibiio H3MeiiHer (62 h 72) coöcTBeH- 
Hue HaCTOTbl KOJieÖaiiHß n  noflpeccopemibix Macc: 6e3 Harpy3KH 

« i  =  60 cnepeÄH h n2= 6 8  c3 3 äh , a c Harpy3Koft n 1 =  57/62 cne- 

peÄH h n2 =  64/72 c3 8 äh .

Ko3(})(J)HUHeHTbi OTHOCHTejibnoro 3aTyxaHHH KOJieöaHHH noApec­
copeHHbix h .HenoÄpeccopeHHbix Macc npHBemeHM ® Taöji. 2.

YBejIHHeHHe Harpy3KH H COÖCTBCHHblX HaCTOT KOJieÖaHHH Ha 
10— 15% npnMepHO Ha CTOJibKO JKe yMeHbmaeT npHBefleHHbie 3Ha- 
HeHHH i|)o.a, a BejiHHHHbi l|lK.a OCTaiOTCH b yKa3aHHbix Bbime npe- 
Aejiax (Taöji. 2 ).

BbinOJIHeHHblft 3H3JIH3 nOKa3bIBaeT, HTO npH C03Ä3HHH noÄBecoK 
aBTOMOÖHÄefl Bbicmero KJiacca b o 3 m o jk h o c th  ee ycoBepmeHCTBO- 
B3HHH 3 a  c n e T  Bbi6opa onTHMaabHbix peryjiupyeMbix xapaKTep«- 
CTHK 3MOpTH3aTOpOB HCnOJIb3yiOTCH He b o  Bcex cjiynaHX h ÄaJiexo 
He nojmocTbio.

r ipH B eÄeH H bie Bb im e, a TaKJKe Ä p y r n e  cn eu m jm necK H e TpeöoBa- 
h h h  k  aBTOMOÖHJiHM B b icm ero  KJiacca H aKÄaÄW BaroT onpeflejieH - 
H w e orpaHHHeHHH u a  B b ißap  u a p a M e rp o B  3 a ryxa H H H  h  onpa'BfflN- 
BaiOT npHM eHeHHe b  n oÄ B ecK e  nojiyaB TO M aTH necK H  h  aBTOMaTHne- 
c k h  p e ry jiH p y e M b ix  aM opTH 33T opoB . r io c jie Ä H H e  npeÄnoHTHTejib- 
H ee, TaK  KaK He oTBJieK aioT BHHMamiH b o ä h t c ä h .

Co3Äaime nepcneKTHBHoft CHCTeMbi noflpeccopHBaHHH CJieflyer 
CBH3UBaTb C nHCBMaTHHeCKHMH, nHeBMOTHÄpaBJlHHeCKHMH H THÄ 
paBÄHnecKHMH ycTpoficTBaMH, KOTopue OTKpbiBaiOT HaHÖojiee IHH- 
poKHe b o3 m o> k h oc th  ä jih  ocymecTBJieHHH aBTOMaTHHecKoro pery- 
jinpoBaHHH noÄBecKH h ee 3jieMeHT0B. Be3 s t o t o  flajibHeftumfi npo- 
rpecc b oöecneneHHH HaHJiyniUHX noKa3aTejieft njiaBHOCTH xOÄa h 
BbICOKOH HafleJKHOCTH KOHTaKTa KOJieC C Äoporofl HeBO3M0JKCH.
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P acneT Ha H3rM6 KysoBa nerKOBoro aBTOMo6nnsi
r .  M. BATPOB, KaHfl. TexH . H ayK M. B. UiKOJlbHMKOB 

HAMH

1 _I E C y m A H  KOHCTpyKuim  K y30B a u erK O B oro  3 b t o m o 6 hjih  h b - 
uueTCH cuoiKH O ft npocTpaH CTB eH H oft CTaTHuecKH H eo n p eu e jm - 

M oft CHCTeMOft, SJieMeHTbl KOTOpoft HMeiOT KpHBOÄHHeÖHbie ou e p - 
TaHHH h  n epeM eH H bie pa3M epb i ceueHHft. P a c n e T  Ha nponHOCTb n o- 
ÄOÖHblX KOHCTpyKUHft OUeilb ICJIOJKCH. HeCM OTpH Ha TO, HTO B JIH- 
T e p a T y p e  {1 — 5 ] H3ÄOJKeHbi O TÄeubHbie B o n p oc w , cBH33HHbie c p a c - 
neTOM npoHHOCTH Ky30BOB uerK O Bbix  aBTOMOÖHJieft, n ou a  eme H er 
npneM JieM oft ä ä h  n p a K T u n ecK o ro  Hcnojib30B3HHH T e o p e n m e c K H  h  
SKcnepHM eHTaÄbHO o 6 o c h o b 3 h h o h  m c t o ä h k h  p a cn eT a .

H c n o jib 3 y H  co B p eM em ib ie  M eTOÄH crpoHTCJibHOft MexaHHKH h 
TOHKOCTeH IIU X  CHCTeM, a TaKJKe pa3ÖHB n o  ÄJIHHe KOHCTpyKUHIO 
K y30B a Ha ycu oB H b ie  ynacTK H , aB Topb i co3ä 3 ä h  on T H M au b iiy io  Me- 
TOÄHKy p a c n e T a  e r o  cp e u n e ft  nacTH  na H 3 m 6 . J Ijih npoß epK H  n pn - 
h h t u x  r a n o T e s  h  n peÄnojio>K eH H ft aK cnepH M eH TaubH o H ccjieÄO B ajiii 
HecKOJibKO Ky3OB0B KaK  O Ten ecT B e iiH u x , TaK  h  3 ap y6 e jK H b ix . H a -  
npnuceHHH ä ä h  O TÄejibH h ix  Ky30BOB H3MepHÄHCb b 400— 1600 Me- 
CTax. A H au H 3  S K cn epH M eH T ajib H u x  ä s h h u x  h  cpaBHeHHe h x  c p a c -  
neTHbiMH no3BOÄHÄH 3HanHTeubHO yn p ocT H T b  p a c n e r a y io  cx eM y .

OöocHOBaHHe pacneTHoft cxeMbi Ky30Ba npn H3rn6e BKJiionaeT 
b  ceßn ocBemeHHe t b k h x  BonpocoB, KaK b o 3m o j k h o c t b  nepexoua 
o t  peajihHoft KoHCTpyKUHH k  pacneTHoft c x e M e , Bbiöop pacneTHbix 
Harpy30K, Bbiöop aKOHOMHnHoro MeTOÄa pacneTa h  paunoHaubHoft

ocHOBHoft CHCTeMbi, BHUHCJieHHe p acn eTH b ix  3naneiiH ft HanpHJKeHiift 
h cpaBHeHHe h x  c SKcnepnM eH TaJibH o H3MepeHHbiMH 3HaneHHHMH.

PaCCMOTpHM 3TH BOHpOCH npHMeHHTeÄbHO K HeCymeMy Ky30By 
aerKOBoro 3btomo6häh THna ceuaH —  neTbipexÄßepHuft, HMeiome- 
M y iianöoÄbmee pacnpocTpaHeHHe h  HBamomeMycH, k s k  npaBHJio, 
6a30B 0ft MOÄeJIblO.

A h 3 Ä H 3  Jia6opaTOpHbIX HCCÄeAOBaHHft npoHHOCTH H »eCTKOCTH, 
ÄaHHbie 3KcnjiyaTauHH, conocTaBaeHue 3HaneHHft momchtob HHep- 
UHH pa3JIHnHbIX CHÄOBblX 3JieMeHT0B n03B0JIHJIH npeÄCTaBHTb KOH­
CTpyKUHIO Hecymero Ky30Ba jierKOBoro 3btomo6hjih, cocTonmeii 
(pnc. 1) H3 nepeÄiieft nacTH (/ ), naccajKnpcKoro ca^ona ( I I )  h 
3aÄHeft nacTH ( I I I ) .  üpu H3rnde 3btomo6häh ÄeiJiopMHpyiOTCH u 
OCHOBHOM SJieMeilTbl KOHCTpyKUHH, 06pa3yK)IUHe naccaJKHpCKHH
c a jio n . n o s T O M y  n pn  n a rn d e  p a cn eT H y io  c x e M y  K y30B a u eu eco oö - 
p a 3 iio  npeÄCTaßH Tb b  BHÄe H eÄe< })opM H pyeM bix  (aöco jiiO TH O  * e c T -  
k h x )  n ep eÄ H eft h 3aÄH eft n acT e ft h  Ä ecfiopM H p yeM oft cp e flH e ft na- 
c th  —  t ia cca jK H p cK o ro  ca jio H a . H anpn/K eiiH H  n p n  s t o m  onpeÄe jiH - 
io t c h  TOubKO b SÄeM eH Tax, o 6 p a 3 y io m H x  nacca>KHpcKHft ca jioH .

3H anH TeubH o ycaoucH H eT  p a cn eT  yn eT  KpnBOJiHHeftHOCTH ä h c to b  
OÖmHBKH H CTepjKHeft (OKOHHUX H flBepH blX  CTOeK H t .  n.), 06-
p a3 y iom H X  n acca iK H pcK H ft cau oH . A h s ä h s  n oK a3 au , h t o  c f lo c ra -  
T onH o il ä ä h  np aKTunecKH x ueaeft TonHOCTbio KpHBOÄHHeftHue
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CTGp>KHH MOJKIIO 3aMeHHTb npHMbIMH, Bl OÖlUHBKy —  nAOCKHMH JiH­
CTaMH. ripn  9TOM ajieMenTbi Kapnaca, HMeromne nepe.MeHHue no 

1 CBOeft ÄJiHHe cenenHH, TaKJKe ueaecoo6pa3Ho 3aMeHHTb CTepjkiihmh 
nocTOHHHoro ceneHHH. Bjihhhhc nepeMeHHOCTH ceHemiß Ha toh- 
HOCTb pacneTOB HBAHeTCH caMOCTOHTejibHOft 3aAanefi h aoajkho 

. 6bnb paccMOTpeHO oco6o.
; nocKOJibKy Ky30B jierKOBOro aBTOMOÖHAH CHMMeTpmieH otho- 
[ CHTejibHO BepTHKajibHOH npoaoabHofi njiocKOCTH, to  npn pacneTe 
i Ha H3THÖ MOJKHO paCCMaTpHBaTb TOJibKO OAHy eTO nOJIOBHHy, TOH- 
|. Hee npoeKumo oanoß H3 üojiobhh Ky30Ba na njiocKOCTb chmmct- 
: pHH. nojiyneH iiyio TaKHM o6pa30M njiocKyio pacHerayio cxeMy 

MOJKHO ynpOCTHTb 3a CHeT npHHHTHH paBHbIMH HyjIIO (BBHAy HX 
MajiocTH) HeKOTopbix yrjioB HaKjioHa nepeaHeß h 3aaHeß Aßep- 
hux CToeK, cpeanefi ctohkh h npoaoabiibix cnjioBbix saeMemroB 
KpuniH. OKOHHaTejibHO pacneTHaa cxeMa npn H3rn6e npeacraB- 
jiaeT co6ofi reoMeTpimecKyio Moaeab 6okobhhh Ky30Ba, noayneH- 
Hyio nyTeM COCAHHeHHH npHMbIMH jihhhhmh ueHTpoß THHcecTeft 
y3Ji0Bbix ceneHHÖ (pnc. 1). PacneTHbie 3HaneHHH MOMeHTOB HHep- 
Uhh ßepyrcH no ochobhmm eenenhhm sjieMeiiTOB. YnacTHe naHe- 
Jieii oöecnenHBaeTCH yneTOM h x  npHBeaeHHofi iu h ph h u  ( ~ 3 0 ö ,  
ö —  TOJimHHa naHeJin).

PacnerHue Harpy3KH coc toh t H3 pacnpeaeaeHHbix chji q i, <72, 
q3, q4 h cocpe^oToneHiibix chji P\, P 2, P 3, P 4 (pnc. 1). Chjih  q u 
q2, q3, q4 MOÄejinpyiOT co6 cTBeHHbift Bec cooTBeTCTByiomnx ynacT- 
kob. CocpeaoToneHHue chjiu MoaeaHpyiOT Bec chjioboto arpera- 
Ta P i, Beca naccaacnpoB P 2 h P 3, Bec 6a r a * a  P 4.

B 33BHCHMOCTH OT o6 m efl KOMnOHOBKH 3BT0M06hJIH MOTyT Me- 
HHTbCH MecTaMH Beca P i  h P 4. O nopH u e peaKUHH P A h P b , npH- 
BeaeHHbie Ha pnc. 1, onpeaeaaiOTCH H3 ycjiOBHH paBHOBecnn chji, 
aeftcTByiomHX Ha aBT0 M0 6 njib. B  33bhchmocth o t  ra n a  noaßecoK  
peaKUHH P a  h R b mojkho pa3aojKHTb Ha cocTaBjiaioiuHe. YKa3aH- 
Hbie Ha pnc. 1 pa3Mepbi He HyjKaaiOTCH b noncHeHHHX. Otmcthm, 
HTO ÄJIHHH SJieMeHTOB, 0603HaHeHHbie ÖyKBOH L  c HHÄeKCOM, 03- 
HanaioT ycaoBHbifi HOMep aaH H oro saeMeHTa b pacneTHofl cxeMe.

nojiynennaH  pacneTHaa cxeMa Ky30Ba jictkoboto 3btomo6hjih 
CTaTHnecKH HeonpeuejiHMa. Flpn pacneTe b stom  cjiynae HeoßxoaH- 
mo onpeuejiHTb jinniHne HCH3BecTHbie (nepeMemeHHH hjih yen- 
jihh).  n o  M eTouy nepeMemeHHH erpoHTeabHofi MexaHHKH KOJinue- 
ctbo jiHuiHHX HeH3Becrabix (nepeM emeHHH) onpeaeaaeTCH cjie- 
ayiomHM o6pa30M . B o  Bcex y3Jiax pacneTHofl cxeMbi bboahtch 
mapHHpbi, o6pa3yroiuHe TaKHM oöpa30M  BcnoM oraTejibHyio cuere- 
My. J la jiee  HaKaaawBaeTca TaKoe KOJinnecTBO CBaaefl, HCKJiKmaio- 
mnx yrJiOBbie h jiHHefiHbie nepeMemeHHH, htoöh BCnoMoraTejibHan 
CHCTeMa npeB para jiacb  b CTaTHHecra HeonpeaejiHM yio ocHOBHyio 
CHCTeMy. Kojm necTBo BBeaeHHbix cBH3efl paBHO KOjmnecTBy ah iu - 
hhx HeH3BecTHbix (nepeM emeHHH) —  b aam ioM  cjiyn ae  6oaee 
aeCHTH.

n o  M eToay cha crpoHTeabHoß MexaHHKH KOJimiecTBO ahuihhx 
HeH3BecTHbix (ycH a n fl) onpeaeJineTCH nyTeM ncK.’iioneHHH cootbct- 
CTByiomero KOJinnecTBa CBH3eß, npeB pam aiom nx pacneTHyio cx e ­
My b reoM eipHuecKH HeH3MeHHeMyio ocHOBHyio cnereM y, ujih ko- 
Topoß H3BecTHbi m c to an  pacneTa. B  nacTHOCTH a a a  nojiyieHHH 
CTaTHnecKH onpeaeaH M ofl ochobhoh chctcmw TpeöyeTca  HCKaiOHe- 
HHe MaKCHMaabHoro KoannecTBa CBH3eß. J (an  paccMaTpHBaeMofl 
3aaanH sto kohhucctbo cBH3efl paBHO mecTH. YnKTbiBaH H3H0HceH- 
Hoe, a aa  pacueTa Ky30Ba JierKOBOro aBTOMo6naH Ha h3th6 npHHHr 
M d o a  e n a . CTpoHTeabHofl MexaHHKH. H em BecTH bie MeToabi ena 
onpeaeaaiOTCH nyTeM pemeHHH cocraBaeHHOfl a a a  hhx chctcmu

HHHefiiibix aareöpaHnecKHX ypaBHeHnß. B  MaTpHUHofl (JiopMe 3Ta 
CHCTeMa HMeeT caeavrom a fl bha:

B = A X
hhh

V X i

A  2P X »
» • * 
• • • =  A : : :

^ep X q

ra e  B  —  M a T p n u a -C T oa6 eu  rp y3 0 B b ix  saeM eiiTO B  ( A i P— A 6P) ;  
A  —  MaTpHua CHCTeMbi am iefiHbix aareöpaHnecKHX ypaBHe- 

hhö ;
X  —  MaTpnua-CToaöeu hckomux HeH3BeCTHbix.

M eToa ena a on ycxa eT  npaKTHnecKH HeorpaHHneHiioe KoannecT- 
BO CnOCOÖOB nOCTpOeHHH OCHOBHblX CHCTeM. OßblHHO CTapaiOTCH 
BhlÖpaTb TaKyio OCHOBHylO CHCTeMy, HTOÖbl MaTpHua CHCTeMbi AH- 
HeßHbix aareöpaHnecKHX ypaBHeHnß A  h MaTpnua-CTOa6eu hcko- 
mwx HeH3BecTHbix X ,  k peuieHHio KOTopux cBoanTCH pacKpuTHe 
CTaTHnecKofl HeonpeaeaHMOCTH, HMean 6u  Hanßoabm ee nncao Hy- 
aeBbix saeMeHTOB. E h a o  npOBeaeHO HccaeaoBaHHe n o  aHaaH3y 
pa3AH1HbIX BapnaHTOB OCHOBHUX CHCTeM H, B U3CTH0CTH, Tex, KO- 
Topbie BCTpenaiOTCH b aHTepaType. 3 to t aHaaH3 noKa3aa, hto 
a a a  MaTpHuu A  H anöoaee pauHOHaabHO npHMenaTb ocnoBHbie ch- 
CTeMH MeToaa ena, npHBeaeHHbie Ha pnc. 2, a  hah 6,  a a a a  Mar- 
pnubi B  —  Ha pnc. 2, 6;  npnaeM, ecaH a a a  M aipnuH  A  pa3pe3bi 
b pacneTHOH cxeM e aoajKHw  BbmoaHHTbca TaK, KaK noKa3aHO Ha 
pnc. 2, a  hah  6,  to a a a  M aTpnuu B  pa3pe3bi mojkho BHnoaHHTb

b aioöom MecTe BepxHefi aacTH pacneTHofl cxeM U. M aTpnu a  ch- 
CTeMbi AHHeßHbix aareöpaHnecKHX ypaBHeHHfl A  a a a  BbiöpaHHbix 
ocHOBHbix chctcm noAynaeT caeayiom HH Bna:

»u *13 *13 *14 *15 0

®21 *23 *23 *34 *25 0

831 *32 *33 0 0 0

*41 *42 0 *44 *45 *46

*51 *52 0 *54 *55 *56

0 0 0 *64 *65 *66

H 3 3Toro BbipaxeiniH bhaho, hto saeMeHTU 8 i6 = ö 26=Ö34= 
=  635=636 =  0. i i p n  HCn0ab3QBaHHH KOMÖHHaUHH OCHOBHblX CHCTeM
pnc. 2, a  (aaa  MaTpnuw A )  h pnc. 2, 6 (a a a  Maipnubi B )  b MaT- 
pnue B  saeMeHT A iP=0. Ecah b pacneTHofl cxeM e m oäho npHHHTb 
0=90, to  T o raa  b MaTpnue B  saeMCHTbi A ,p=iA4P=0.

B apyrnx ochobhhx cHCTCMax MaTpHUbi noaynaiOTca 6e3 Hy- 
aeBblX HAH C MeHbUMIM KOAHHeCTBOM IiyAeBblX 3aeMeHTOB. Hckaio- 
neHHe cocTaßaaeT ocHOBHaa CHCTeMa, o6pa3yeMaa c noMombio 
jKeCTKHX KOHeoaefl, kohuw KOTopbix noMemeHbi b ynpyrne ueHTpw 
cooTBeTCTByiomHX ynacTKOB pacneTHofl cxeMbi, a AHinmie HeH3- 
BecTHbie nanpaBaeiibi onpeaeaeHHbiM o6pa30M. R n n  stoh  ochob­
hoh CHCTeMbi ÖOAbHiee KOAHHeCTBO SaeMeHTOB MaTpHUbi A  MO- 
meT paBHHTbca Hyaio (no cpaBHeHHio c  yare pa3o6pamibiMH Ba- 
pH3HTaMH OCHOBHblX CHCTeM). KOMÖHHaUHeß OCHOBHOß CHCTeMbi 
C JKeCTKHMH CBH3HMH H OCHOBHblX CHCTeM, nOKa3aHHUX H3 
pnc. 2, a  h 6,  mojkho a o 6 nTbca MaKCHMaabHoro KOannecTBa pa- 
BeHCTBa Hyaio aaeMeHTOB MaTpHUbi A .  OaHaKO 3HaHHTeabHaa Tpy- 
aoeMKoerb BbiHHcaeHHfi, cBa3aHHbix c  HaxojKaeHHeM ynpyrHX 
ueHTpoß h HaHBwroaHeflmero HanpaBaeHHH anmunx neH3BecTHbix, 
a TaKJKe noayHaiomneca caoacHue sniopbi o t  eaHHHHHbix cha cbo- 
AHT Ha HeT HCn0Ab30BaHHe OCHOBHOß CHCTeMbi C JKeCTKHMH KOHCO- 
AHMH.
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H a  p n c. 3 , a — e  n oK a3 an b i x a p a K T e p u  sm o p  H 3rH 6aiom H X m o-
MeHTOB B npHHHTOH OCHOBHOH CHCTeMe OT JIHUIHHX HeH3BeCTHbIX

Xu X2, X3, X4, X$, X6. H a  p n c . 3 , ok  n o x a s a H  x a p a K T ep  s m o p u  
H3TH6aiOmHX MOMeHTOB ÄAH Äe<j)OpM HpyeM bIX 3Jl€MeHT0B OCHOB­
HOH CHCTeMU OT BHeiHHeft H arpy3K H . f lp H  3T0M KpHBOJIHHeHHbie 
yaacTK H  s m o p  3aM eHeHbi n oa n roH aM H  c BepuiHHaMH b TO n xax , r a e  
ÄeficT B yiO T  c o c p e a o T o n e H H u e  c h jih .  n epeM H O JK eim eM  sn rop , npn- 
B eaeH H bix  Ha p n c . 3, a — e, onpeaean iO TC H  saeM eH TH  M aT p n u u  A. 
nepeM HOJKeHHeM  s m o p u , npHBeaeHHOÖ Ha p n c . 3, ok , c  K a jK a o ft  
H3 sm o p  pHc. 3 , a — e  onpeaean fO TC H  3jieM eH Tbi M aTpH itb i-C Toaö- 
u a  B . ß , j ia  sjieM eHTOB M aT p n p  A  n  B  B U B eaeH H  TaöaH H H bie tjjop- 
M y a u  n pn  y n e i e  pa3AH H H oro aeftcTBHH o n o p H U x  peaKUHH R A h 
R b ■ 3 t H  (J)OpMyjIbI He npHBOÄHTCH H3-3a KpaTKOCTH.

C H C TeM y (1 )  n pn  Hcnoab30BaH H H  M a a o ii BunHCAHTeabHOH T ex - 
h h k h  u e jie co o 6 p a 3 H O  p e m a T b  c n oM o m b io  c o x p a u je H H o ro  a a rop H T - 
Ma T a y c c a .  H aM H  3Ta CHCTeMa p e m a jia c b  Ha 3 B U M  « M h h c k -2 2 »  
c H cnojib30B3H H eM  CTaH ^apTH bix  n p orp aM M .

n o c j i e  on p eaeaeH H H  a h ih h h x  HeH3BecTHbix m o jk h o  n ocT p oH T b  
p e3 y^ b T H p y io u iy K ) s n io p y  H 3rH Ö aiom H x m om c h to b  M p  c  H cn oab3 0- 
B3HHeM BbipaJKeHHH

  6 _  _

A f p = A f „  +  2  M l  X i ,  ( 3 )
1=1

r a e  M p — • 3HaneHHH a n io p  H3TH6aiom HX MOMeHTOB b o c h o b h o h  
CHCTeMe o t  BHeujHeH H arpy3K H ;

M t  —  3HaaeHHH s n io p  H 3 n i6 a iom H X  m o m c h to b  b o c h o b h o h  
CHCTeMe OT npHAOJKeHHblX HeH3BeCTHUX (eAHHHHHblX) 
ycHJiHÜ;

X i  —  s jieM eH TU  M aTpH u u -cTO A ß u a  X ,  BbiHHCJieHHbie nyTeM  
pem eH H H  CHCTeMbi (1 ) .

B ß H Ä y  öojibu iO H  c a o jk h o c th  KO H fjm rypauH H  n on ep en H u x  cene­
HHH ajieM eHTOB H e c y m e ro  K y30Ba aerK O B o ro  3 b to m o 6 h jih  b öoab- 
mHHCTBe c a y n a e B  h x  ra a B H u e  u e iiT p a a b H u e  o ch  He coBnaaaiO T c 
naocKO CTbio ä c h c tb h h  H 3 rH 6 a iom ero  MOMeHTa. I lo s T O M y  a jih  on- 
p eaeaeH H H  H o p M a a b H u x  H anpnjKeHHH —  o b  c h a o b u x  saeMeHTax 
K y30Ba npHxoAHTCH n oa b 3 0 B a T b ca  (J iopM yao fl

r a e  X u  Y —  AenapTO Bbi K oop aH H aT U  T e x y m e ft  t o h k h  paocM ar 
p H B aeM oro  ceneHHH; 

i x ,  i y ,  i x y  —  MOMeHTH HHepUHH H UeHTpOÖeJKHUH MOMeHT (OT- 
HOCHTeabHo ra a B H b ix  u e H T p a a b n u x  o ce ft  cenc- 
h h h ).

H3aoa<eHHbie MeTOAbi Hcnoab30BaaHCb ä a h  pacneTa na h3th6 
Hecymnx Ky30B0B pnaa MaccoBO-BbinycKaeMux aerKOßux aBTOMO- 
ÖHaeft. AHaaH3 pacneTHUx h SKcnepHMeHTaabHux 3HaneHHH Hop- 
MaabHbix HanpnjKeHHH yKa3UBaeT Ha xopomee h x  coBnaaemie 
npaKTHnecKH no BceM saeMeHTaM HCcaeaoBaHHHx Ky30B0B, hto 
CBnaeTeabCTByeT o  npaBHAbHOCTH rnnoTe3 h noaoJKeHHH, npHna- 
t u x  npn pacneTe. Ha pnc. 4 noKa3aHU amopu pacneraux (cnaom-

Hbie a h h h h )  h SKcnepHMeHTaabHbix ( t o h k h )  HanpnjKeHHH äah  
OTaeabHux rpynn aaTHHKOB aaeMeHTOB H ecym ero  Ky30Ba aenco- 
BOTO aBTOMOÖHAH ®HaT-124.

TaKHM oöpa30M , H3aoJKeHHaH MeTOAHKa pacneTa Ha h3thö  nac- 
caJKHpcKoro caaoHa H ecym ero Ky30Ba aerKOBoro aBTOMOÖHAH ao- 
CT3T0HH0 xop om o  OTpajKaeT H3MeHeHHH (JjaKTHHeCKHX HanpH*eHHH 
b e ro  aaeMCHTax, hto  no3BOAHeT peKOMeHAOBaTb ee a a h  npaxrH- 
necKoro Hcnoab30BaHHH.
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C. H. KAJ1A1UHHKOB
M o c k o b c k h h  a B T 0 3 a B 0 f l  h m . J l H x a H e s a

n P H  H 3 r O T O B J I E H H H  UHAHHapHHecKHX 3yßHaTbix KOJiec H3 
Bcex 3y 6o p e3Hbix onepaunft caMoft TpyaoeM Koft h HanßoAee 

BaJKHOH, oöecn e ’iHBaiom eä BHCOKoe KanecTRo oßpaßoTKH, h b a h c t - 

ch 3y 6o(j)pe3epoBaHne (r a ö ji.  1) .

T a ö J i H i x a  1

OnepauHH

Bec CTpy>KKH ,B z 
(npH oöpaöoTKe 3y6- 
qaToro no^eca, raa

2=42; m H= m ^ = 3,5 m m  
ß=24°40 '; b = 30 m m ) 

z ' = 24; b '—7 m m )

. ^  *
o,® ^
o  §  CO 
OS s  Ss  5 ts
S g  g
Ä O  v  
CO >0 et

npeÄßapHTe^bHOe 3y6oü0^6^eHHe...............
3y603aKpyr.neHHe.............................................
ÖKOHMaie^bHoe 3y6oflOJi6^eHHe...................
3y6o4)pe3epOBaHHe.........................................
CHflTHe 4)acoK c flByx to pu o b  3y6beB . . 
3y6oweBHHroBaHHe .........................................

n p H M e M a H H e .  z  h b — c o o t b c t c t  
BHeuiHero Benua a y ö ia io r o  Koaeca;

z ' H Ö' — COOTBeTCTBeHO MHCJIO 3y6beE
3y64aioro no^eca.

22
3
9

478
6
7

3eHHO HHCJlO 3y6beB H I 

h uiHpHHa BHyipeHHerc

3
0,66
1,5
6
0,25
2,2

UHpHHa

Beima

f l j ia  noBbimeHHH 3(J)(J>eKTHBH0CTH npouecca  3y6o({)pe3epoBaHHH 
npoBOAHTCH ßojibm an KoncrrpyKTopcKaa h HccneaoBaTcnbCKaH pa- 
6oTa no ycoBepmeHCTBOBaHHK) 3yßo(j>pe3epHbix CTaiiKOB, nepBHH- 
ubix $pe3 , TexHOjiorHnecKon o c h 3 C t k h ,  c o 3 a b h h k >  h o b u x  npouec- 
COB, a TaKJKe no nOBblmeHHlO np0H3B0ÄUTenbH0CTH 3THX CTaHKOB 
ao ypoBHH np0H3B0ÄHTenbH0CTH 3y6oineBHHrOBaJIbHbIX CTaHKOB 
npn oöpaöoTK e o ä h o t o  h  t o t o  JKe H3aenHH.

K o H C T p y K U H a  c t  a h  k  a .  H a n ß o n e e  B a jK H O fi s a n a n e n  b  

n oB b iu ieH H H  3<j)(j)eKTHBHOCTH  n p o u e c c a  3 y 6 o 4 > p e 3 e p o B a H H n  H B a a e T -  

CH O T p a ß O T K a  K O H C TpyK IlH H  3 y ß O (j)p e 3 e p H O rO  C T 3 H K 3  H n O B b im e ­

HHe e r o  C T a T H ie c K o f t  jK ecTK O C TH , K O T O p a n  a o n J K H a  o ß e c n e n u B a T b  

B33HM HyiO  TOHHOCTb M e jK f ly  p eJ K y lU H M  H H C TpyM eH TO M  H O ß p a ß a -  

Tb lB aeM b lM  KOJieCOM. C TH TH H eC K y iO  JKeCTKOCTb C T3H K a MOJKHO n o -  

BbiCHTb 3 a  c h c t  y ß e jiH H eH H H  e r o  B e c a .

B T a ß ji. 2 (a aH H b ie  ({m pM bi J ln ö x e p )  n oK a3 aH o  yB ejm n eH H e Be­
ca h  m o u ih o c t h  n p »B O A a  3y6o i| )p e3epH b ix  c rra m o B  3a n o c u e u H .- ie  

20 neT.

T  a 6 ji h u a 2

T oä BbinycKa 
CTäHKa

MaKCHMaJlbHblft ÄHa- 
M2Tp oöpaßaTbiBaeMO- 

ro KOJieca b mm

Bec cTaHKa
B KZ

MOIUHOCTb npH- 
BOaa CTaHKa 

b Kem

1945 350 1500 1,5
1956 300 4400 4
1964 400 6400 6,5

B a J K H o e  3 H a n eH H e  H M eeT  h  A H H a M H H ecK a n  JKeCTKOCTb e r a H K a ,  

K O T o p a a , H a p a u y  c  o ß e c n e n e H H e M  t o h h o c t h  p a c n o n o J K e H H H  h h - 

C T p yM eH T a  h  H 3 a en H H , n o 3 B o n n e T  y M e H b m H T b  B iiß p a u u u  H H c rp y -  

M eH Ta H  H 3A eA H H , IB 03H H K a i0 IU H e H 3 -3 a  ’n pep b lB H C T O rO  p e3aH H H  

HepBHHHOH ( j ip e 3 0 H . B n ß p a u n H  b  n p o n e c c e  p e3 3 H H H  C H H JK aior 

CTOHKOCTb H H C T p yM eH T a , B bI3b IB a lO T  nO JIO M K y 3 y 6 b e B  (J )pe3b l, y x y n -  

m a iO T  K a n e c T B o  n o B ep x H O C T H  h  TOHHOCTb o ß p a ß o T K H .

COBpeMeHHbie CTaHKH oßopyUOBaHbl KOpOTKOH KHHeMaTHHeCKOH 
uenbio, mnpoKHMH h  ä a h h h m m h  HanpaBAHioiuHMH; b  p n ae cayna- 
eß Koco3yßbie Koaeca Hape3aiOTCH c 6e3Äiuju})epeHUHaAbHOH Ha- 
CTpoHKofi; yßejiHHeHa auHHa cynnopTa (Jipe3bi h  KapeTKH CTOjia.

B ,jih  o ß e c n e n e H H H  p a B H O M e p H o ro  n e p e M e m e H H H  c y n n o p T a  h  

cn oK O H H O ro  p e3 a H H H  b  n a p e  b h h t — r a Ü K a  M ex a H H 3 M a  n o a a H H  (J ipe-

3bi bh h t  coeuHiieH c t h a p o u h a h h ä POM, oßecneHHBaioiUHM npHJie 
raHHe r a i t a  k  o äh o h  c ropoH e h h tkh  b h h t3.

Ha npHBOUHOM B a a y  irn iH H aeaH  (})pe3b i ycraHOBJieH  M axoBH K h 
COXpaHeH He3HaHHTejIbHbIH ßOKOBOH 3a30p  (0 ,0 2 — 0,03 m m ) M ejK- 
u y  3yßbHMH npHBOUHbix 3yßH aTb ix  KOJiec. 3 a 3 o p  p ery jin p ye T C H  
npn u o m o iu h  n pH B oaub ix  3 yß n aT b ix  « o a e c ,  M3roTOBjieHHbix c  k o h h - 
necKHMH 3yßbHMH, a h 6o npn  n oM om H  3 y ß n a T o ro  BeHua ß o a b u io ro  
K o jie c a , cu eu a H H oro  pa3i>eMHbiM.

Ü,jih 3yßotJ)pe3epHbix c t3hkob  M accoBoro npoH3BOUCTBa Heueae- 
cooßpa3HO H3roTOBJiHTb A eaureabH oe Koneco ß o jibm oro  unaMeTpa. 
TOHHOCTb H3r0T0BJieHHH AeAHTeabHblX HepBHHHblX KOAeC AOCTaTOH- 
ho BbicoKa, b to  jkc BpeMH aeaHTeabHoe Koneco yMCHbrneHHoro 
unaM eTpa yaoßH o ajih  oßcayjKHBaHHH eraHKa b pesyau raTe npH- 
ßuHJKeHHH 30Hbi 3arpy3KH h Bbirpy3KH A eTaan k  paßoneM y MecTy. 
O a h 3ko  AnaMeTp oßpaßaTbiBaeM oro Koneca He aoaJKeH npeBbi- 
maTb HapyjKHbift AnaMeTp aeAHTeabHoro nepBHHHoro Koaeca,

Ha craHKax ä a h  C Kopocraoro 3y6o<jipe3epOBaHHH b cbh3h c oß- 
pa30B3HHeM ßOAbmoro KOAHHeCTBa CTpyJKKH OCOßeHHO BajKHoe 
3HaneHHe npnoßpeTaiOT o t b o ä  crpyjKKH h noaana  CMa30HHO-ox- 
A3JKAaiOIUeH JKHAKOCTH B 30Hy pe33HHH. X(a H OTBOAa CTpyJKKH Ha 
CTaHKH HeoßxoAHMO ycTaHaBAHBaTb TpaHcnopTepbi, ayn ine Bcero 
BbIHOCHbie MarHHTHbie.

JXjm oßecneneiiHH nonann oxnaJKflaioiueH jk h ak octh  (70—  
90 a / m u h )  Ha 3yßo(jipe3epHbix craHKax CAeAyeT ycTaHaBAHBaTb 
mecTepeHHaTbie Hacocbi, TaK KaK y KpbWbHaTUX HacocoB nocue 
Tpex— nHTH MecnueB paßoTbi np0H3B0AHreAbH0CTb h uaBaeHHe 
noaaBaeMOH jk h ak octh  pe3K0 CHHJKaiOTCH.

n on aß aeM y io  jkhakocth  HeoßxouHMo onnm aTb He ToabKO ot 
CTpyJKKH, ho  AaJKe o t  MeAbHaüuiHx nacTHU M eTaaaa, KOTopbie o t - 
pnuaTeabHO AeftCTByiOT Ha pejK ym ne k p o m k h  HHCTpyMeHTa.

B H o p M a a b H O M  H c n o a H e H H H  H O B b ie  3y ß o < j)p e 3e p H b ie  C T a H K H  n p n  

H c n b i T a H H H  H a  3 a r o T O B K a x  n o B b im e H H O H  tohhocth  a o a jK H b i  o ß e c -  

n e n H B a T b  m e c T y i o  C T e n e H b  tohhocth  n o  TOCTy. B n p o H 3B O A -  

C T B e H H b ix  y c a o B H a x  T O H H O C T b  3y ß H a T b i x  K o a e c  m e p e iA  U i e B H H r O -  

B a i iH e M  n p u  x o p o m e f l  n o a r o T O B K e  ß a 30 B b ix  n o B e p x H O C T e f t  3 a r o -  

T O B K H  H o ß p a ß O T K e  H e p B H H H b IM H  ( } )p e 3a M H  K a a C C a  A  A O A J K H a  B b l -  

A e p j K H B a T b C H  H e  r p y ß e e  c e a b M o f l  C T e n e H H . B a jK H e f t m H .M H  n a p a -  

M e T p a M H  3y ß a ,  K O T o p u e  u o a jK H b i  B b i A e p u c H B a T b c n  b n p e a e a a x  

j K e c T K H x  a o n y c K O B ,  H B a a iO T C H : n p o c j in a b  3y ß b e B ,  p a a n a a b H o e  ß n e -  

H H e , o m n ß K H  m a r a  h o c o ß e H H O  H a n p a B a e H H e  3y ß b e B .

P e J K H M b l  p e 3 a H H H. Bblßop peJKHMOB pe3aHHH B 3H3HH- 
TeabHoft CTeneHH 33bhcht o t  MoayAH h oßpaßaTbiBaeM oro M are- 
pn aaa  3yßnaToro Koaeca. npHMeHueMbift b aBTOMoßHAbHoft npo- 
MbimaeHHocTH M aTepnaa aah  H3roTOBaeHHH 3yßnaTbix Koaec, oß- 
aauaiouiHH npeaeaoM  npoHHOCTH Ha pacTHjKeHHe 60— 80 k ü /m m 2 
h TBepAOCTbio HB 156— 207, no3BoaneT coßpeMeHHbiM 3 y6 o$ p e- 
3epHbIM CT3HK3M paÖOTaTb npH CKOPOCTH pe33HHH 60— 80 M/MUH 
h noaane 3— 5 m m /o 6.

n P H Bbißope peJKHMOB b 3t h x  n p ea ea ax  jKeaaTeabHO h ä t h  no 
nyTH noBbimeHHH noaaHH, a He ckopocth  pe3aiiHH, TaK KaK npn 
nOBblUieHHH CKOpOCTH pe33HHH CTOHKOCTb HHCTpyMeHTOB CHHJKaeT- 
ch b ßoabiHeö CTeneHH.

IloBbimeHHe noaaHH b ßonbiueft CTeneHH BanneT Ha yßeaHHeHHe 
boahhctocth  h noHHJKeHHe to h h o c th . r ip n  nocucAyioiueH  oßpa- 
ßoTKe 3yßbeB K oaec nieBHHroBaHHeM noBbimeHHaa BoaiiHCTOCTb 
npn coßaiOÄeHHH HeofixoAHMoft tohhocth  oyiuecTBeuHO Ha npo- 
uecc iineBHHroBa'HHH He ibah h ct .

Ha pnc. 1 npnBeaeH peKOMeHayeMbift iJih p m o h  K a p a  X yp T  npn- 
nycK n o a  iueBHuroBaHHe.

C n o c o ß  o ß p a ß o T K H .  H3BecTHbi Aßa cnocoßa iiape3aHHH 
3yßbeB —  c nonyTHoft h BCTpeHHoft noaaHaMH. OnbiTbi noKa3aan, 
hto  npu paßoTe c nonyTHoft nouaneii, BcaeacTBHe ßaaronpnaTHbix 
yCAOBHH AAH 06pa30B3HHH CTpyJKKH, nepHOÄ CTOHKOCTH HHCTpy-
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MeHTa yßejiHHHBaeTCH Ha 20— 3 0 % . B  stom  cjiynae, noBUinan 
CKopocTb pe3aHHH hjih noAaHH, m ojkho oöpaöaTbiBaTb t o  »e e  ca- 
Moe KOJinaecTBO 3y6qaTbix Ko jiec npn tom  jkc npHMepHO H3HOce, 
ho 3a 6 o jiee  K o p o ra oe  BpeMH.

3 to  npocTefliu ee MeponpHHrae, He Tp eöy iom ee AonoAHirreAbHUX 
3aTpar, KpoM e yfleAHHeHHH tnpoH3BOAHTeAbHOCTH, fyjiy'MuaeT h h -  

CTOTy noBepxHOCTH Ha npo<j)HJie 3y6beB h yMeHbmaeT oöpa30Ba- 
HHe 3ayceHueB Ha t o p u o b u x  noBepxHOCTHX 3yÖHaToro BeHua.

P h c . 1. PeKOMeHÄyeMbiö npnnycK 
noA  iueBHHroBaiiHe b  3 3 b h ch m o c th  

OT MOAyJIH H OCeBOH nOAaHH

A  b t  o m a t  h q e c k  o e n e p e M e n e H H e  cj) p e 3 u  B A O A b  
o c h .  Oco6eHH0 öo jib iu oe  aHaneHHe a a h  nOBbimeHHH SKOHOMHHe- 
c k o t o  9 (jx })e K T a  npn Hcnojib30BaHHH <j>pe3U HMeeT yerpoftCTBO ä a h  
aBTOMaTHqecKoro nepeMemeHHH nepBHHHOH <j>pe3u BAojib o ch .

B n p ou ecce pe33HHH 3yöbH (}>pe3u CHHMaioT pa3JiHHHyio no B e - 
AHHHHe CTpyjKKy B 3aBHCHM0CTH OT ee nOJIOJKeHHH OTHOCHTejIbHO 
oO paöaTbiBaeM oro KOJieca. O a h h  3y6bH ch h m 3 K )t öoAbinoft c jio h  
MeTajiJia, A p y rn e  —  Heöojibu ioft, a MHorne Boo6m e He ynacTByiOT 
b pe3a.HHH. 3y6bn  HarpyjKeHU no-pa3HOMy, nosTOMy h 3 h o c  h x  
TaKJKe pa3jiHueH. B o jie e  HarpyjKeHHue pe jK ym ne k p om k h  3y6bCB
4>pe3bl HMeiOT ÖOAblUHH H3H0C.

B  n pou ecce 3 3 to h k h  b o a h h  pa3Mep couiAH<j)OBUBaiOTCH KaK H3- 
HOUieHHbie 3y6bH, TaK H Te, KOTOpbie He yHaCTBOBaAH B pe33HHH 
H He H3HOUieHbI. M tO Ö U  yCTpaHHTb 3TOT HCÄOCTaTOK (nOJIHOCTbKJ 
Hcnojib30BaTb Bce 3y6bH <jipe3bi h HaAeJKHO nepeM eiuaTb H3 o a - 
h o t o  nojioJKeHHH b A p y ro e  6e3 3aTpaTbi AonojiiiH TejibH oro p y m o -  
ro  BpeMeHH) C03AaH0 ycTpoftcTBO ä jih  aBTOMaTHHecKoro nepeM e- 
meHHH $pe3bi. no cpaBHeHHio c py iH H M  CTyneHuaTUM nepeM eiue- 
HneM o h o , KpoMe coKpaiucHHH BpeMeHH Ha nepeABHJKeHHe, no- 
3B0JiaeT noßbicHTb n epnoA  c t o h k o c t h  HHcrpyMeHTa Ha 15—25% 
h jih  o6pa6aTU BaTb c noBUineHHUMH CKopocTbio pe33HHH h  noAa- 
qeft. ü o c j ie  «a JK A oro  u iaroB oro  nepeMemeHHH nHHOJib h jih  uh ih h - 
AeAb <Jipe3bi HeoöxoAHMO a b to m aTHnecKH 3aKpenJiHTb, h t o ö h  oöec- 
neuHTb Tpe6yeM yio jKecTKOCTb s t o h  CHCTeMH b npouecce pe3aHHH.

H a  CTaHKax c aBTOMaTHHecKHM nepeMemeHHeM 4>pe3U ocoöeH ­
HO 3(J)())eKTHBHO paÖOTaTb yAJIHHeHHblMH HepBHHHblMH <}>pe3aMH. 
HHCTpyMeHT ÄJIH 33TOHKH HeOÖXOÄHMO MeHHTb nOCJie paÖOTbl OÄ- 
HOH HJIH nOJIOBHHH paÖOHeÖ CMeHbi.

P e j K y m n H  H H C T p y M e H T .  M aTepn aA  h KoHCTpyKUHH 
qepBHHHOH <|)pe3bl HrpaiOT BaJKHylO pOAb B nOBHUieHHH npOH3BO- 
ÄHTeAbHOCTH H nepHOAa CTOHKOCTH. HepBHHHbie 4>pe3bl, H3TOTOB- 
AeHHbie H3 CTaAH P18, 3K0H0MHHH0 npHMeHHTb npn p aöoT e Ha 
c k o p o c th  pe3aHHH ä o  35— 40 m /m uh, a Ha öoA ee b u c o k h x  cnopo- 
c t h x  pe33HHH —  HeueAecooöpa3Ho.

B HaCTOHmee BpeMH B aBTOMOÖHAbHOH npOMblmAeHHOCTH HaH- 
ÖOAee 3(|)())ÖKTHBHbIM MaTepH3A0M AAH H3TOTOBAeHHH HepBHHHHX 
cj>pe3 HBAHeTCH CTaAb P9K10. H a  M o c k o b c k o m  aBT03aB0Ae 
H M . J lH X a n e B a  H e p B H H H U e  (j>p e 3U  H3 3T0H CT3AH n p H M e H H iO T  BO 
BpeMH oöpaöoTKH 3yönaTbix KOAec npn c k o p o c th  pe3aHHH 60—  
65 m /m uh  h nouane 3,0— 3,5 m m /o6. 3HaHHTejibnoe yBejinneHHe 
c t o h k o c t h  oöecnenHBaiOT (J>pe3U noßumeHHoft TBepÄOCTH. no AaH- 
HblM MOCKOBCKOTO aBT033B0Aa HM. JlHXaHeBa CTOHKOCTb 4>pe3 
noBbimeHHOH TBepÄOCTH (HRC 65—67) Ha 30—50% Bbime, neM 
cj)pe3 oöbiHHOH TBepAocTH (HRC 63—64); npnneM (j)pe3bi noBH- 
meHHon TBepÄOCTH öoAee c k a o h h u  k  ck o a b m  b npouecce pe33HHH, 
h to  cAeAyeT ynHTUBaTb npn TepMooöpaöoTKe.

n o  A a H H H M  3 a p y ö e JK H 0 H  n e n a T H  b a B TO M O Ö H A b H O H  n p O M H iu -  
A e H H O C TH  B e A y m H X  C T p a H  n p H M e H H iO T  T p H  p a 3 A H H H b IX  T H n a  n e p - 
B H H H U X  (f)p e 3 . B C L U A  n p H M e H H iO T  T O A b K O  U e A b H b ie  q e p B H IH b le  
(j)p e 3 b i c H e m A H iJio B a H H b iM  n pocfiH A eM , n o A y H H B iu H e  H 3 3 B a H H e  
« n e p n u x  4 > p e 3 ». B ino cA e iA H ee  « p e M H  3 th  cf)pe3bi h p h m c h h io t  h n a  
e B p o n e ftc K H X  a B T 0 3 3 B O A a x  b A h t a h h  h OPT. B  ÖPT o k o a o  80%
COCTaBAHKJT CÖOpHbie HepBHHHbie 4>p63U CO BCT3BHbIMH peÜKaMH. 
B  A h t a h h  HcnoAb3yiOT TAaBHHM oöpa30M  ueAbHbie (jjpe3bi co 
UIAH(}>OBaHHUM npO(j)HAeM H TOAbKO HaCTHHHO (5%) CÖOpHbie.

B OTeneCTBeHHOH aBTOMOÖHAbHOH npOMbimA€HHOCTH npHMeHHiOT 
B OCHOBHOM CÖOpHbie HepBHHHbie <}>pe3U pa3AHHHbIX KOHCTpyKUHÖ.

U e A b H b i e  H ß p B H H H b i e  (j) p  e 3 bl  C H e i U J I H l J l O i a H '  
h u m  n p o ( ] ) H J i e M .  T a n n e  (J>pe3bi h 3 t o t o b a h io t  h3 MOAHÖAe- 
h o b o h  C T a A H , M e H ee  c k a o h h o h  k  A e tJio p M a u H H M  b n p o u e c c e  3 a- 
K a A K H , H a  T O K a p H O -3 a T U A O B O H H b IX  C T a H K 3 X  n O B b lU ie H H O H  «e C T K O - 
C TH  H T O H H O C TH  C 3 3 K 3 A e H H U M  m A H ^ O B a H H U M  B H H TO M  Ä A H  n ep e ­
M e m e H H H  c y n n o p T a  H H C T p y M e H T a . ® p e 3 b i c  H e m A H ^ O B a iiH b iM  n p o - 
(})H A eM  n o  C p a B H e H H io  C $ p e 3 a M H  CO U IA H (j)O B a H H U M  npO(J)HAeM 
A o n y c K a iO T  ö o A b m e e  k o a h h c c tb o  n e p e T o u e K  3 a c n e T  yB e A H qe H H O ä  
u iH p H H b i p eftK H . y  (J)pe3 c o  m A H ())O B a H H U M  n p o tjiH A e M , m n pH H a  
p e H K H  M e H b m e  A a JK e  n p n  o n e H b  m haom  A n a M e T p e  u iA H ^ O B a A b - 
h o to  K p y r a  ( n o n ™  ’/a n a c T b  3 y ö a  p e ftK H  o c T a e T C H  H e m A H ^JO B a H - 
h o h ) .

C>pe3bi c H e m A H tjjo B a H H b iM  n p o (})H A e M  o Ö e c n e u H B a iO T  ö o A e e  bu- 
COKyKJ C TO H K O C Tb  Ö A a T O A a p H  Ö O A b U IH M  Ö O K O B U M  H 3 3 Ä H H M  yTA 3 M  
n a  n p o ijiH A e  3 y ö a  p e iiK H . Y  (J)pe3 c o  m A H tjio B a H H b iM  n p o ^ H A e M  
b n p o u e c c e  iiiA H (j)O B a H M H  M a n u e  K p y r H  b u c o k o h  T B e p Ä O C T H  ö u c t-  
p o  3 a c a A H B a iO T C H  h B U 3 U B a io T  3 H a H H T e A b H b iii i ia r p e B  p e jK y m H x  
K p O M O K  H CH H JK eH H e  H X  T B e p Ä O C T H . n O C A e A H e e  T a K J K e  CHHJKaeT 
C TO H K O C Tb  H H C T p y  M e H T a .

H e A O C T a T K O M  U e A b H b lX  H e p B H H H b lX  (jjp e 3  C IieUIAHfJlOBaHHblM  
n p O (J)H A e M  H B A H e TC H  Ö O A ee H H 3 K a n  TO H H O C Tb  H 3TO TO B AeH H H  
(K A a c c  C  B M e c T O  K A a c c a  A ) .  A M e p H K a H C K H e  c n e u n a A H C T U  cH H Ta- 
k )t ,  h to  A o n y c T H M O  H a p e 3 a H H e  3 y ö b e B  n o A  m e B H H T O B a H H e  «q e p - 
h u m h  4 > p e 3 a M H » y K 3 3 3 H H 0 H  t o h h o c th  H a  c o ß p e M e H H U x  3 y6 o (J)p e - 
3 e p H U X  C T a H K a x  BbICO KO H  TO H H O C TH  H JK e C TK O C TH .

O T e u e c T B e H H a H  a B T O M O Ö H A b H a n  n p o M u m A e H H O C T b  e m e  He 
H M e e T  A O C T a T O H H o ro  o n u r a  b H 3 TO TO B A e H H H  h  S K c n A y a T a u H H  
U e A b H b lX  H ep B H H H b lX  (J)pe3 C H e n iA H (j)O B a H IH U M  n pO C jjH A eM . O A H 3 K 0 , 

n o A b 3 y n c b  o n u T O M  M o c k o b c k o t o  3 B T 0 3 a B 0 A a  hm. U n x a q e B a ,  yjKe 
T e n e p b  ( j )p e 3 U  c  H eu iA H t|)O B a H H biM  n p o c jjH A e M  m o jk h o  yc n e m H O  
n p H M e H H T b  noA  n o c A e A y io m e e  n o A y q H C T O B O e  <J)pe 3e poB a H H e  h  
m A H ^ io B a H H e , H C K A io n a H  m e B H H T O B a H H e .

MHoroHHCAeHHbie HenbiTaHHa h on u T  BHeApeHHH noKa3aAH, h to  
«nepHbie <j>pe3u» H3 c tb a h  P 1 8  no cpaBHeHHio c o ö u h h u m h  4>Pe' 
3bmh co uiAH(|>0BaHHUM npo(J)HAeM CTaÖHAbHo oöecneqHBaiOT KaK 
npn oöpaöoTK e 3yöqaTbix KOAec, TaK h mAHueßbix b h a o b  noBbime- 
Hiie c t o h k o c t h  b 2 pa3a.

© p e3 u  c HemAHt^oBaHHbiM npoijiHAeM b  pHAe CAynaeB secbMa 
3 4 > 4 )e K TH B H U , n o s T O M y  A a A b H e f lm a H  p a ö o T a  a o a jk h b  n p o B O A H Tb C H
B n O B b im e H H H  TO H H O C TH  H X  H 3 T O T O B A e H H H , H 3b IC K aH H H  H O B U X  p e - 
J K y m n x  c n A a B O B  h h x  T e p M H H e c K O H  o ö p a ö o T K H , a  T a K J K e  c o 3 A a - 
H H H  JK eC TK H X  H TO H H b lX  T 0 K a p H 0 -3 3 T U A 0 B 0 H H b IX  C T 3 H K 0 B .

C ö o p H b i e  n e p B H H H u e  < } ) p e 3 u .  3 a  n o c A e A H H e  to a u
K O H C T p y K U H H  3 T H X  (j)p e 3  3HaHHTCAbHO y c o B e p m e H C T B O B a H a .

H a  p u c . 2  n p H B e A e H a  K o H C T p y K U H H  c ö o p H o ii  4 > p e s u , rn n p o K o  
n p H M e H H io m e ftc H  H a  3 a p y ö e » {H U x  a B T O M O Ö H A b H U x  3 a B O A a x  n p n  
p a ö o T e  H a  c k o p o c t h u x  p e JK H M a x  p e 3 a iiH H .

P e ftK H  4 > p e s u  n A O T H O  y c r a H a B A H B a iO T C H  b n a 3 U  K o p n y c a  h a o - 
H O A H H T e A b H O  y A e p Ä H B a iO T C H  3 a n p e C C 0 B 3 H H U M H  C O Ö O H X  TO P U O B  
K O A b u a M H . n A O T H a n  n o c a A K a  p e e K  r a p a H T H p y e r  B u c o K y io  jK e c T - 
K o C Tb  h y c T O H H H B O C T b  n p o T H B  o c e B o r o  n e p e M e m e H H H .

npo(J )H Ab  p eeK  uiAHtjiyeTCH a h 6 0  b K o p n y c e  4>pesbi c noBopoTOM  
pefiKH , a h 6 0  b cneunaAbH O M  TexHOAOTHHecKOM K o p n y c e  KaK bh h t

P h c. 2. O öiuhh bha cöopHOÄ nep- 
BHHiioft 4>pe3bi (R —  pa u n yc  Kop­
nyca  <j>pe3bi; R\ —  paAH yc Kop­

nyca  npncnocoÖAeHHH)
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Jß 5, 1970 r. AßTOMOöHJibHan npöM biim ieHHOCfb 3t

(6e3 3aTbijioBaHHH) Ha pe3b6oiujiH<})OBajibHOM cTaHKe. FIpHMeHe- cocraBHJia (pnc. 3) 168 neTa jieö  (TOHKa / ), Ha n s e  ycTaHOBKH —
hh6 b 3 th x  ycjiOBHHx uiJiHipOBajibHbix KpyroB öo jib in oro  ÄHaMeT- 336 neTa jien  (TOHKa I I ) ,  a Ha T p «  —  504 neTajin  (TOHKa I I I ) .
pa h o x jia »n a io iu eH  cp ea u  no3ßojineT noßucHTb npoH3Bo.nHTe.Jib- Flpn HcnuTaHHH TBepnocnjiaBHbix nepBHHHbix <j>pe3 H3ynajiHCb:
HOCTb H KaneCTBO H3F0T0BJieHHH CßopHblX (J)pe3 npH BUCOKOÄ 
CTOHKOCTH IUJIH(f>OBajIbHbIX KpyTOB.

y  cöopHbix (}>pe3 3HanHTejibH0 yBejinnena mnpHHa pemyiueft 
qacTH peÜKH, ÖJiaronapn neMy kojihhcctbo B03M0*Hbix nepeTO- 
■ieiK yBejinneHO b 2 pa3a.

B pe3yjibTaTe yBejiHueiiHH hjihhu  peflKH Ha 20— 40% hocth- 
raeTca cooTBeTCTByiomee nonojniHTejibiioe noBbiuieHHe ctohkocth 
H B03M0JKH0CTb HCn0JIb30B8HHH HX HHH HHarOHajIbHOTO H HpyTHX 
MeTOHOB 3y6o4>pe3epoBaHHH.

KpOMe 3K0H0MHH BOJIb(})paMa H HpyTHX JierHpylOIUHX SJieMeH- 
to b  cöopHbie <j>pe3bi ,no cpaoHeiiH io c ue.ibHbiMH oö jian a ioT  ß o jiee  
b u c o k o h  CTOHKocTbio h  npoH3BOHHTejibHOCTbio H3-3a jiym uefi npo- 
KajiHBaeMOCTH peeK M a jio ro  n on epe 'iu oro  ce'ieiinsi h 6e3ynpeHiioft 
TepMHHeCKOH 0 6 p a 6 0 TKH.

npn uijiH(j)OBaHHH peeK c ö o p im x  4>pe3 KaK BHina 3a cueT yße- 
JIH'ieHHH 33HHHX yrjlOB Ha 3—5° H ÖOKOBblX na 1 H 2,5° HOCTH- 
raeTCH He tojimco noBum eHHe ctohkocth, ho h xop om an  oöp a ö a - 
TbiBaeMOCTb caM bix pa3JiHHHbix MaTepnanoB. Bojib iuan  CTOHKOCTb 
Kopnyca <})pe3bi no3BOJweT MHoroKpaTHO MeHHTb peflKH.

Ope3bI CO BCTBBHblMH peHKaMH nO CpaBHeHHIO C UejIbHbIMH H 0- 
powe, öojiee TpynoeMKH b H3roTOBjieHHH, a TaKJKe HMeiOT öojib- 
1HHH HH3MeTp, HTO 3aCT3BHHeT paÖOTaTb HMH Ha MeHbHIHX oöopo- 
Tax, eCHH COXpaHHTb OHHH3KOByiO CKOpOCTb pe3aHHH. OAHaKO, 
Kax noKa3HBaeT onbiT SKcnjiyaTauHH h pacneTbi pnna 3apyöex- 
hux (jrnpM, cöopHwe (J>pe3H yßeHHHeHHoro HnaMeTpa no3BOJimoT 
paÖOTaTb c öojibuiHMH noHaHaMH h ho noHHoro H3Hoca oöpaöa- 
TbiBaTb 3HaHHTejibHO öojibuie Hera Heft, b pe3yjibTaTe nero nonoji- 
HHTejibHue 3aTpaTU Ha H3TOTOBJieHHe He TOJibKO OKynaiOTCH, ho h 
HOCTHraeTCH onpenejieHHan skohomhh.

H j ih  OTenecTBeHHoft aBTOMoßHjibHofl npoMHinjieHHOCTH b Kane- 
CTBe OCHOBHblX <j)pe3 cjieHyeT peKOMeHHOBaTb yHHHiieHHbie cöop- 
Hbie (jipe3bi c öojibinoft ncnojib3yeMOH uihphhoh 3y6a peflKH.

M e p B H H H U e  ( J) pe3bl  C 3 a 6 o p H b I M  K O H y C O M .  3 th 
(J>pe3bi öojiee skohomhhho npnMeHHTb npH 3y6o<j>pe3epoBaHHH 3yö- 
naTbix KOJiec c yrjioM cnnpajiH CBbirne 30— 35°.

B naHHbix ycjiOBHHx y  <j>pe3 o6uhhoh h ah h u  hohth bch hc- 
nojib3yeMaa hhhhb h3xohhtch b 3auenjieHHH c oöpaöaTbißaeMbiM 
KOJiecoM, no3TOMy npn thkhx cj)pe3ax jihöo nonycKaeTCH Heöojib- 
moe nepenBHJKeHHe, jihöo coßceM oTnanaeT B03M0iKH0CTb nepe­
MemeHHH BHOJIb OCH. KpoMe TOTO, H0CT3T0HH0 BejIHK nyTb Bpe- 
33HHH 4>pe3bi b 3yöuaToe KOJieCO.

HajiHHHe 3a6opHoro KOHyca Ha <J>pe3e no3BOJineT noBbicHTb 
npOH3BOHHTejlbHOCTb 3a CHeT OOKpameHHH BejIHHHHW Bpe33HHH HH­
CTpyMeHTa b 3y6naToe KOJieco h yßejiHHHTb CTOHKOCTb HHCTpy­
MeHTa 3 a cneT BOonipHHTHH 'HaHGo-ib-mefl HarpysKH npn >pe3aHHH 
3y6bHMH 3a6opHoft nacTH, KOTopue HHHce no BbicoTe, a cnenoBa- 
TejibHO, MeHbine noHBeprHyTbi H3Hocy.

XopOUIHM npHMepOM HJIH npHMeHeHHH HepBHHHblX (J)pe3 C 3a- 
ÖOpiIHM KOHyCOM B aBTOMOÖHJieCTpOeHHH HBJIHKJTCH 3yÖHaTbie 
KOJieca pacnpeneJieHHH. TaK, HanpHMep, npn BHenpeiiHH <})pe3 
c 3a6opHbiM KOHyCOM Ha HyryHHOM KOJiece KyjiaHKOBoro BajiHKa 
y -o 6 p a 3 H o ro  HßHraTejia 3HJI-130 BpeMH oß p aß oT K H  Hßyx Hera- 
jiefl yMeHbineHO c 17 ho 10 m u h , CTOHKOCTb 4>pe3bi yBejinneHa na 
85%. TIpOH3BOHHTejIbHOCTb nOBUHiaeTCH 3a CHeT COKpameHHH Be- 
JIHHHHbl Bpe33HHH HHCTpyMeHTa H yBejIHHeHHH HHCJ13 OÖOpOTOB 
ero npn coxpaHeHHH npeJKHeft ckopocth pe33HHH (nnaMeTp 4>pe- 
3bi yMeHbineH co 110 ho 90 m m ).  Bec <jipe3bi chhjkch Ha 3 Ka.

T B e p n o c n j i a B H b i e  n e p B H H H b i e  4>pe3bi .  HeKOTopbie 
3apyße>KHbie (jiHpMbi npoBOHHT ßojibmyio HccjienoBaTejibCKyio pa- 
6oTy no HcnuTaHHio TBepnocnjiaBHbix nepBHHHHX (})pe3. OnpMa 
Jlopenu («D PT ) Ha aBT03aBonax <l>opH h  Onejib npoßejia ncnbi- 
TaHHe neTbipex THnoB TBepnocnjiaBHbix (f»pe3: c6opHofl KOHCTpyK- 
uhh (jjnpM KjiHHrejibH6epr, <teTTe h Capop, a T a K *e  uejibHofl 
(J)pe3bl IHBefiliapCKOH (|)HpMW M h kpoh .

PaccMOTpHM pe3yjibTaTU HcnblTaHHH uejibHofl HBeHanuaTHpe- 
eHHOH OHH03axOHHOÜ HepBHHHOH (j)pe3U (JlHpMbl M H KpO H , H3TO- 
TOBJieHHOH no KJiaccy tohhocth A A . HapyacHbift nnaMeTp (Jipe- 
3bi 88 m m , HJiHHa 90 m m , nnaMeTp OTBepcTHH 27 m m . IlapaMeTpbi 
oßpaöaTUBaeMoro crajibHoro KOJieca: ^=34, mH =2,54 mm,
a=16°30', 5=24 mm, conpoTHBJieHHe Ha pa3pbiB 60— 65 K r/ M M 2.

06pa6oTKa Bejiacb naxeTOM H3 Tpex 3ar0T0B0K Ha 3y6ope3HOM 
CTaHKe (JinpMbi Jlopeim  MoneJiH LF315 6e3 oxjiaHtneHHH npn cko­
pocth pe3aHHH 200 m /m uh  h oceBofl nonane 4,25 m m /o6. BpeMH 
o6pa6oTKH ohhoh neTajin 23 ceK. H a pnc. 3 npHBeneHbi KpiiBbie, 
nojiyneHHbie npn o6pa6oTKe 42 neTajieä (KpHBan I ) ,  84 neTajieft 
(KpHBan 2), 126 neTajiefl (KpHBan 3), 168 HeTajiefl (KpHBan 4). 

CTOHKOCTb <j>pe3bl npH H3HOCe 0,2 M M  Ha OHHy yCT3H0BKy (})pe3bl

HaneJKHOCTb p a ö o T U  CTaHKa h 3 a *H M H O ro  n p H cn oco6 jieH H H , ctoh- 
KOCTb HHCTpyMeHTa H TOHHOCTb OÖpaÖOTKH 3y6naTb IX  KOJiec. n o  
npenßapH Te jibH b iM  naHHbiM ycraH O BJieH o, hto » c c T K o c T b  c y m e c T -  
ByiOmHX CT3HKOB HeHOCTaTOHHa. B CBH3H C pe3KHM yBejIHHeHHeM

Ph c . 3. XapaKTep H3iioca 5  3y6bCB TBepno- 
CnJiaBIIOH HepBHHHOH <J>pe3bI (N  —  IIOMepa 

3y6beB <jipe3bi)

HHCJia oßopoTOB 4>pe3bi (800 h  Bbiuie) h  yBejinneHHeM oceBofl no-
HaHH HCOßxOHHMO KOHCTpyHpOBBTb HOBbie 3y60(J)pe3epHble CT3HKH 
ÖOJIbmefl JK6CTK0CTH H MOIHHOCTH HBHTaTejIH, C 66 jiee  HCeCTKOH 
(J)pe3epHOH TOJIOBKOH, C CynHOpTOM, C KOpOTKOft KHHeMaTHHOCKOH 
HenbK). JlnTbie neTajin , hom hm o pedep , h o ju k h u  HMeTb öo jie e  t o j i -  
CTble CTeHKH.

H3HOC 3 y6beB  (})pe3b l npH CKOpOCTH pe33HHH 200 m /m uh  H BHUie 
yBejiHHHBaeTcn K p a flH e  MenJieHHO.

TOHHOCTb oöpaöoTKH n o  HanpaBJieHHio 3y6a h 3B0JibBeHTe o6e- 
cneHHBaeTcn Ha ypoBHe o ö u h h o to  3y 6 o (j> p e 3ep o B a H H H . 3y6oif)pe- 
aepoßaHHe TBepnocnjiaBiibiMH nepBHHHbiMH <}>pe3aMH nporpeccHB- 
h o. npHMeHeHHe s t o t o  Merona h o 3 b o j ih t  .noBUCHTb npoH3BOiHH- 
TeJibHOCTb He iMenee .HeM ib 6— 6  pa3.

M H o r o 3 a x o H H b i e  (J ip e3 b i. 3 t h  4>Pe3U h b j ih io tc h  H a -  
HeHCHblM CpeHCTBOM noBbimeHHH npOH3BOHHTejIbHOCTH.

n p H  HCnOJIb30B3HHH HByX33X0HHbIX (J)pe3 nOHaHa no OTHOUie- 
h h k )  k  oH H 03axoH H ofl (jip e3 e  HOjiiKHa 6biTb yM eH bineH a Ha 30—  
40%.

Tpex3axoHHbie 4>p63bi peKOMeHnyercn npHMeHHTb npn nep- 
h o b o m  3y6oHape3aHHH non inojiyHHCTOB.yio oöpaßoTKy. OpH o6pa- 
öoTKe Benua MaxoBHKa m o j k h o  np»MeHHTb inaTH- h  ceMHaaxoflHbie 
(ppe3bi.

R o M Ö H H H p o B a H H b i e  3 y 6 o 4 > p e 3 e p H b i e  c t  a  h  k  h . 
B  n o c jie n H e e  BpeMH HaM eTHJiocb HOBoe HanpaBJieHHe b  p a cu iH p e - 
HHH TeXHOJIOTHHeCKHX B03M05KH0CTefl 3 y 6 o $ p e3 ep H b IX  CTBHKOB.
OnpMofl IltpayTep  coanaH CTaHOK m oh c jih  RA200 K o m 6 h  (pnc. 4) 
h jih  oHHOBpeMeHHoro 3y6o(ppe3epoßaiiHH h 3y6onoji6 jieHHa n s yx

Phc. 4. CxeMa onHOBpeMeHiioft oßpaßoTKH 
HßyxBeHiiOBoro 3y6naToro KOJieca Ha 3yöo- 

(Jipe3epHOM CTaHKe Komöh:
1 —  MepBHMHaH (J)pe3a; 2  —  3yÖMaToe K oaeco ; 

3 —  ä o jiÖ jik

hjih Tpex 3y6naTux bchuob. CTanoK H3T0T0BJieH na 6a3e 3 y6 o$ p e- 
3epHoro CTaiiKa, 3y6on o ji6 e>K H aH  rojioBKa yeraHOBJieHa bmccto 
3aHHefl KOJIOHHbl.

Ha CTaHKax K omöh b npoTHBonojioiKHOCTb TpannnHOHHOMy 
HOJiöjieHHio npouecc pe3aHiin nponcxonuT c öojiee öbiCTpoft Kpy- 
roBoft h öojiee MeHJieHHOft pannajibHoft nonanaMH. OTHOCHTejibHO 
MenJieHHan paHnajibHan nonana cnocoöCTByeT paBiioMepnoMy pac- 
npeneneHHio Harpy3KH h Tenna, CTOHKOCTb HOJiönKa noBW- 
uiaeTcn.
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C/raiHKH K o m ö h  oÖAaAaiOT p h ä o im  npeMMymecTB. OcHOBHbie H3 
h h x : ß o j ie e  K o p o rK o e  BpeMH H3roTOBASHHH o ä h o h  Ä eTa jiH  ö a a r o -  
Aapn oAHOBpeMeHHOH oöp aöoTK e o ö o h x  3yönaTbix b c h a o b .

R n n  o ö p a ö o T K H  A B y xB eH n o B o ro  KO Aeca H eoöxoA H M  o a h h  CTa- 
h o k  h o ä h o  3a>KHMHoe n pH cnoooÖ AeH H e. r ip H  s to m  coxp a in aeT C H  
CTOHMOCTb OÖOpyAOBaHHH, npOH3BOÄCTBeHHaH n A O m aA b  H T. Ä . 
n o B b iu ia e rc H  h TOHHOCTb o ö p a ö o T K H , TaK  KaK o ö a  BeHua n a p e3 a - 
io tc h  3 a  O AH y ycraH O BiKy.

BAaroAapa b h c o k o h  npoH3BOAHTeAbHOCTH h t o h h o c t h  oöpaöoT­
KH CTaHKH KOMÖH UIHpOKO npHMeHHIOTCH B CepHHHOM H MaCCOBOM 
npoH3BOACTBe. yHHTbiBaa paerymne noTpeÖHocTH b yKa3aHHbix 
CTaHKax, (jmpM-a npncrynHAa k  oo3AaHHio KOMÖHHHpoßaHHbix CTan- 
k o b  Ha öa3e öoA ee  «pynHbix MOAeAeß P400 h  P630.

A B T 0 M a T H 3 a H H H  C T a H K O B .  B yCAOBHHX MaCCOBOTO 
npoH3BOACTBa 3a  cn eT  coK pa ineH H H  n oT e p b  B peM enn  n p n  m h o to -  
CTaHOHHOM OÖCAyjKHBaHHH H paÖOTbl CTaHKOB B oöeA eH H b ie  n ep e - 
pblBbl, aBTOM aTH3HpOB3HHbie 3yÖ 0 (j)p e3epH b ie  CTaHKH nOBbimaiOT 
npOH3BOAHTeAbHOCTb Ha 15—20%.

HecMOTpa Ha t o ,  hto  aBTOMaTH3auHH cranKOB, KpoMe noBbime- 
HHH npOH3BOÄHTeAbHOCTH, 3H3HHTeAbHO OÖAeTHaeT yCAOBHH TpyA3 
p aöon ero , noBbimaeT h craÖHAH3HpyeT KaneerBO oöpaöoTKH, ao 
chx  nop oneiib MeAAeHHO npoHCXOAHT npouecc OTpaöoTKH iiaAOK- 
HblX THnOBblX 3arpy30HHUX yCTpOHCTB H OCHameHHe HMH OTeneCT- 
BeHHblX 3yÖOpe3HbIX CTaHKOB.

Ha HeKOTopbix BeAyinnx 3 apyöe*H U x aBT033B0Aax a o  75% 3y- 
öope3Horo oöopyAOBaHHH aBTOMaTH3npoBaHo. HanöoAbmee pac- 
npocTpaHeHne noAyHHAH Mara3HHH, pacnoAOJKeHHbie BOKpyr 
3aAHefl KOAOHHbl CTaHKa. 3 t H  Mara3HHbI eMKOCTblO na 1,5—
3,0 h paöoTbi CTaHKa npocTH b oöcAyjKHBa.HHH h HaAe>KHbi b p a ­
ÖOTe.

Z lpyroH  thtt Mara3Hina eMKOCTbio Ha 8 h HenpepbiBHofi paöora  
CTaHKa, 3apeKOMeHÄOBaA ceön bo BpeMH paöoTbi b BenepHioK) h 
HOHiHyio CMeHy npn iBecbMa anpaHHHeHHOM MaÖAianeHHH. H peAy- 
CMorpeHHbie pa3AHHHoro poAa ÖAOKHpyKnnne ycrpo ftcrB a  bhkaio- 
Haior p a öoT y  eraHKa b CAynae HapymeuHH e ro  HopMaAbHofl pa-
ÖOTbl.

y f l K  6 2 1 .7 3 .0 7 3 — 1 1 2 :6 2 1 .7 3 .0 7 7 .0 0 1 .5

H ccn e A O B a H M e  rn flp a B n n M e c K o ro  s a x u M H O ro  y c Tp o ftC TB a  flnsi u iTa M n a
C p a 31>eMHblMM M OTPHAOM M

KaHfl. TexH. HayK JI. M. MHBOB, B. T. KYHMOB
3anOpO>KCHHM MallJHHOCTPOHTeJlbHblH HHCTHTyT.

3anO pO H <CKH H  n p O S K TH O -K O H C Tpy  KTOpCKM M TeXH O /lO rH H eC KH H  H H C TH TyT

C03/I.AHHE i ia flO K H o fl k o h c tp yK iiH H  u iTaM n a  c pa3T>eMHbiMH 
M aTpn iiaM H  a a h  yH H B ep caA b H oro  KpHBOixiHnHoro n p e c c a  cbh - 

3aHO c HeKOTOpbIMH TpyAHOCTHMH, K HHCAy KOTOpblX OTHOCHTCH 
H eoöxoAH M O CTb p a 3 p a ö oT K H  y c T p o fic T B a  CMUKaHHH n oA yM aT pH U  
k M OM eHTy H an an a  4>opM Oo6pa30BaHHH h , b  A aA b H efiin eM , c o x p a -  
HeH ne h x  b coM KHyTOM  n oA O *e H H H . B KOHiie n p o u e c c a  b o  BpeMH 
3anoAHeHHH (jm ryp b i u KOMneHcauHOHHbix n o A o e r e f i  u iTaM n a  Me- 
T3AA0M  B03HHKaiOT 3H3HHTeAbHble paCnO pH ble yCHAHH, C0CT3BAHI0- 
u iu e  0,1— 1 OT yCHAHH Ae<j)OpMHpOBaHHH.

y C H A u e  CMbiKaHHH n o A y M a T p u u , u o c T u ra io n ie e  b KOHue (jiopM O - 
0Ö p a3OBauHH A e Ta A H  100— 300 T h öoAee, T p y A H o  h ah  A a * e  n e -
B03M0JKH0 OÖeCneHHTb TapeAbH 3TbIM H  npyjKH H aM H , a H3BeCTHbie 
M exaH H ueoKH e, nHOBMaTHHOOKHe h  nncH M orH ApaB AH H ecKH e cn ereM b i

CAOJKHbl HAH rpO M 03ÄKH.
3 anopo>KCKHM n p o e K T - 

HO-KOHCTp yKTOpCKHM  TeX- 
HOAOFHHeCKHM H H C TH Ty -
to m  p a3 paÖ 0T aH 0  [1 ] h 
COBMeCTHO C M aUIHHO- 
CTpOHTeAbHblM HHCTHT/- 
TOM HM. B. JI. ^ lyÖ apH  HC- 
CAeAOBaHO HCCKOAbKO KOH- 
CTpyKUHH THApaBAHHe- 
CKHX yCTpOHCTB AAH 
u iTaM na c pa3T>eMHbiMu 
M aTpuuaM H , o ö e c n e n n -  
Baio iuH X ycH AH e CMMKa- 
hhh  n oA yM aT p u u  n o  x o u y  
noA3y-Ha K pu B ou iH n H oro  
n p e c c a  0—60 T. M a A b ie  
ra öa p H T b i T H A p o ycT p o fi-  
CTB3 n03B0AHKDT BnHCbl- 
BaTb b u iT aM n oB oe  n p o - 
CTpaHCTBO n p e c c a  1— 4 T a - 
KHX MeX3HH3MOB B 33BH- 
CHMOCTH OT HeOÖXOAHMOTO 
yCHAHH.

SKCnepHMCHT a A  b H bl fi 
n iTaM n  a a h  H3TOTOBAe- 
h h h  KpeCTOBHHbl K apu aH a  
c  rnnpoycTpOHCTBOM
(p n c . 1 ) ,  pa3BHBaroinnM  
ycu A H e  40 T, c o c t o h t  H3 
B ep xH ero  1 h  h h jk h h x  2  h 
3 öan iM aKO B . B BepXHeM 
ö au iM a K e  HenoABHJKHO 3a- 
KpenAHeTCn BepxHHH n o n y -

M aTpn n a  4 c BbiTaAKHBaTeAeM  5. K ö a u iM a K y  3 npHKpenAHeTCH 
K opnyc 6 , b k o to p o m  ycTaHOBAeHbi HenoABHJKHO n yaH coH  7 h no- 
A b h jk h o  n o A yM a T p n n a  8, ABHJKeHHe n ocA eu H eß  B B epx  orpaHHHH- 
BaeTCH cron op H b iM  KOAbnoM . B h h jk h h x  ö a u iM a K a x  pacnoAOJKeno 
THApOyCTpoflCTBO, COCTOHUiee H3 TOACTOCTeHHOTO UHAHHApa 9, 
nAyH JKepa 10 c Kpb iu iK oß  11, ynAOTHeHHH H3 K anpoA O H a 12 h ht- 
Abl 13.

r  IIApaBAHUeCKaH TIOAOCTb 3ailOAHHeTCH BH3KOH JKHAKOCTblO 
(MaCAOM HHAyCTpHaAbHblM 45, CHAHKOHOBOH JKHAKOCTblO H A p .). 
flOAOCTb B KpblUIKe, OTAeAeHHaH THÖKOH AH3(|)parM 0H OT THApaB- 
AH necK o fl noAOCTH, 3anoAHHeTCH ra30M , HMeroniHM AaßAeHne 
P z  =  60-1-100 K r/ c M i , K O T op u fl yA cp iK H B a eT  h B 0 3B pa in aeT  nAyH- 
m ep  b n cxoA H O e B ep xH ee  noAoaceH H e.

B n p o n e c c e  BbiAaBUHBaHHH M eT aA A a  n A yH H iep , nocTOHHHO Haxo- 
ä h u ih h c h  b co n p h k o ch o b € h h h  c n o n yM a T p n n e fi, n ep eM e in aeT ca  
BHH3 H BblTeCHHeT JKHÄKOCTb H3 THApaBAHHeCKOH nOAOCTH Tepe.3 
K O AbneBoe OTBepcTHe n ep eM eH H oro  ceneHHH M ea cn y  nnyH xcepoM  H 
h ta o h . y c H A H e  CMbiKaHHH n oA yM aT p H n  B03HHKaeT n p n  nepeTCKa- 
HHH JKHAKOCTH Hep03 3 T y  y3KyiO  in eA b , T a K  KaK H3BeCTHO, HTO BO 
BpeMH inpOXOJKAeHHH U epe3 3a30pb l JKnAKOCTb OKa3btBa£T CQUOO- 
THBAeHHe n epeM em eH H K ) h neM M eH buie aöcoA iO TH aH  BeAHnnna 3a- 
30pOB, TeM  conpoTH B AeH H e ÖOAbUie [2 ]. Bo3H H KaiO inaH  CHAa CTpe- 
m h tch  y n e p iK a T b  n oA yM aT p n n b i b coMKHyTOM noAom eH H H  nepea 
H AyH jKep h K p u n iK y .

ripn npoeK TnpoB aH H H  h ah  npoßepoH H O M  p a c n e T e  TH ApoycTpofl- 
CTB3 CHHTaiOTCH H3BeCTHbIMH HAH 3aA3IOTCH CAeAyKUnHe BeAHnH- 
h h : ycH AH e CMbiKaHHH n oA yM a T p n n  b k s ir ä o m  n oA O *e H H H  nAyn- 
>Kepa P, KOAHnecTBO th a p o h h a h h ä p o b  n, p a A H y c  nAyH JKepa R h 
OTBepcTHH b HeM r 2, C K opocTb  n A y iiJK epa  u, ä a h  Ha p a ö o n e fl nacTH 
m eAH  L ,  <j)H3HneCKIie CBOHCTBa JKHAKOCTH (BH3KOCTb, CJKHMae- 
MOCTb H T. Ä . )  :

P = p F n + P m, (1 ;

TAe p  —  AaBACHHe jk h a k o c th  b TH ApaBAH necKofl noAOCTH;
F  —  n A o m a A b  nAyH JKepa öe3  nAO inaAH  OTBepcTHH b  HeM;

P m —  CHAa TpeHHH B ynAOTHeHHH (2 — 3 %  OT P ).
H3 ypaBHeHHH (1 ) OnpeACAHIOT P  AAH KajKÄOrO nOAOJKeHHH 

nAyHJKepa. r ip n  s to m , h c x o ä h  h3 M exaH nnecrax XapaKTepHCTHK 
JKHÄKOCTefi H npOHHOCTH AeTaAeß yCTpoflCTBa, BeAHHHHa AaBAeHHH 
AOAÄHa öbiTb orpaHHneHa a o  2000— 2500 ic r/ cM 2.

O öo3H an nM  A p = p — p z . T o r A a  n A o m a A b  ineAH  f  M e jK A y  nAyii- 
JKepoM h HTAOfl n p n  n e p e n a A a x  AaBAeHHH 100— 150 k P / c m 2 on- 
peA eA H eM  H3 ypaBHeHHH p a c x o A a

Q-tfYW ' (2)Phc. 1. SKcnepHMeiiTajibHUH 
n iTaM n  c  rHÄpo3a>KHMOM n o jiy -  

MaTpHU
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Phc. 2. Tpa(J)HK H3- 
M6H6HHH HaBJieHHH 
B rHÄpOUHJIHHÄpe 
B 33BHCHMOCTH OT

xoaa nayHJKepa

rae  j i  —  K03<j><j>HUHeHT pacxoaa, onpe-
aejIHeMHH B 3aBHCHM0CTH
o t  HHCJia PeÜHOJibaca [3]; 

g  — ycKopeHHe c h jiu  t h jk c c t h ;  
v  —  o6T>eMHbIH Bec JKHWKOCTH.

n PH yK33aHHWx aaBJieHHHX Ha nyra 
nayHJKepa Si (pnc. 2) cJKHMaeMocrbio 
JKHaKOCTH mojkho npeHeöpeub, xoraa 
Q = u F .

OaHaxo npn b u c o k h x  aaBJieHHax, 
Koraa TeaeHHe JKHaKOCTH b y3Koft (xa- 
nHJIJIJipHOH) meJIH CT3HOBHTCH aaMH- 
HapHblM, HeOÖXOaHMO yHHTbIB3Tb KaK 
CJKHMaeMOCTb JKHaKOCTH B UHJIHHapC 
(ocoöeHHO na y iacrae s2, Koraa mejib 
noaHOCTbio nepeapuTa h t j io h ) ,  TaK h
H3MeHeHHe BH3K0CTH JKHaKOCTH B a o a b
Bcero noTOKa

A s  =
u W

In
B q +  K p i

K ( u F - Q m) B 0 + K p
(3)

rae W  —  oö-beM JKHaKOCTH b ruapaBaHHecKoft nojiocTH npn no- 
aojKeHHH nayHJKepa b Hauaae yuacTKa As;

Pi h p2 —  aaßjieHHH JKHaxocTH b «au aae  h KOHae ynaCTKa As;
B o  —  M o a y jib  oöieMHOH y n p y ro c T H  JKHaKOCTH npn aTMO- 

ciJiepHOM aaß jieH H H , paBH U H  19 000  K r / c m 2 npH 
< = 2 0 °  aJ ia  M acJia H H a y c rp u a a b H o ro  45  h 
14 500  K r/C M 2 aJIH CHJIHKOHOBOH JKHaKOCTH;

K  —  KoatjxfrauHeHT, onpeaejiHtouiHft H3MeHeH.He B = f ( p ) ,  
aan Macaa HHaycrpHaabHoro 45 paBHufi 10,25, aan 
CHJIHKOHOBOH JKHaKOCTH —  12,75.

M,

5

Qm  —

71 r2 Sq A p  

6[i 0 L
-7t r 2 % u , (4)

p\mc\

50

30

20

10

1
J

\\ U _s-

u
M/ceK
0,0

0.2

0 20 00 60 s mm

P hc. 4. 3aBHCHMOCTb ycuaHH 
COnpOTHBJieHHH aBHJKeHHKJ 

nayHJKepa o t  xoaa:
Pp —  pacMeTHoe y c H Jm e ;

/

2S

6 y

A i— ■

200 000 600 800 1000 1200 6p kV cm*

Phc. 3. 3aBHCHMOCTb H3MCHeiiHH KosijxjiHUHeHTa M 2 o t nepenaaa 
aaßjieHHH aJIH  CHaHKOHOBOÖ JKHaKOCTH (ü) H Macaa HHayCTpH- 

aabHoro 45 (ß ):
1 H 2 —  npH A p i —  5 k P/c m 3  H 4  —  npn Apa “ = 80 Kf/CM*

TeopeTHiecKHö pacxoa uepe3 meab ycaoBHo-HecjKHMaeMofi 
JKHaKOCTH paBeH

rae 60 —  3a3op MejKay paanycoM OTBepcTHH r2 b nayiiJKepe h 
paanycoM nrau rt Ha Bxoae;

Ho —  aHHaMHHecKHÜ K03(Jxj)HUHeHT bh3Kocth npn TeMnepa- 
T yp e  JKHaKOCTH b Hauaae noTOKa;

M l H M t  —  K03<j)<J>HHHeHTU, yHH- 
TUBaHJIUHe C ooT­
BeTCTBeHHO KOHye-
HocTb meaH [4] h
H3MeHeHHe BH3KO- 
cth Baoab noTOKa 
aaHHOö L  [3Hane- 
HHe K03(j}(J)HIIHeH-
Ta  M t = i ( A p )  n o -  
Ka3aHo Ha pnc. 3].

TeopeTHaecKHe pacueTH h 
npeanoaoJKeHHH npoßepeHU Ha 
SKCnepHMeHTaabHOM ürraMne 
(pnc. 1) npH noayneHHH oÖpa3- 
UOB HOKOBOK. Ha OCHOBaHHH 3KC- 
nepHMeHTaabHoro oöpa3ita pas- 
paöoTaHO rnapoycTpoflcTBO b 
npoMbimaeHHOM BapnaHTe. Ych- 
ane, pa3BHBaeMoe rHapoycrpoH- 
CTBOM, B 33BHCHMOCTH JT XOaa
nayHJKepa s h ckopocth u noKa- 
3aHo na pnc. 4.

HcnuTaHne rnapoycTpoHCTBa 
npoBoanaocb Ha kphbouihhhom 
npecce ycnaneM 800 r. ycnane,
CKopocTb noa3yH a, BpeMH H K paft-
Hee HHJKHee noaojKeHHe noa3yHa perncrpHpoBaaHCb Ha craHaapT- 
hoh H3MepHTeabHoil annapaType: ocuHaaorpaijie Moaean H-102 h 
ycnaHTeae Moaean TA-5. B KauecTBe paöoueft JKHaKOCTH npHMe- 
HHaH CMeCb H3 85% CHaHKOHOBOÖ JKHaKOCTH (Ü3C-5) H 
15% Ba3eaHHOBoro Macaa, KOTopoe aoÖaBanaocb aan ayniunx 
CMa3UBaiomHx KaueCTB cMecn. V  s toh  JKHaKOCTH BucoKHe TeMne- 
paTypHO-BH3KOCTHue xapaKTepHCTHKH, BbicoKaa MexaHHHecKaa 
nponHOCTb; OHa omeynopHa h oöaaaaeT xopoweft cjKHMaeMOCTbio.

ZlaHTeabiibie ncnuTaHHH rHapoycrpoftcTBa noKa3ajiH HaaejKHyio 
paöoTy MexaHH3Ma c noayueHHeM 3aaaHHOro ycHana. HcnuTaHHH 
npoBoanaHCb c TeMnoM 25— 30 xoö/muh b TeueHHe HecKoabKHx 
CMeH, npn 3tom 3a cMeHy HarpyjKeHHe ocymecTBanan 
4—43 Tbic. <pa3. Oömee KoauuecTBo «arpyjKeH'Hft öe3 3anpaiBKH 
jKHaKocTbio h ra30M cocraBHHO 51 000. B npouecce HCnUTaHHH 
TeMnepaTypa jKHaKOCTH KOHTpoanpoBaaacb HyBCTBHTenbHoft xpo- 
Meab-KoneaeBoft TepMonapoft c 3anHCbio « a  öyMary noTeHUHOMeT- 
pa. HaMeHeHHe TeMnepaTypu c  20 wo 70° irpHBeno k HeaHami- 
TeabHOMy yMeHbineHHio ycnaHH Ha ~ 1 0 % . OaHaxo npn npoeKTH- 
poBaHHH npoMUiuaeHHbix uiTaMHOB aan noayaeHHH craÖHabHoft 
xapaKTepHCTHKH rHapoycrpoftcTBa jKeaaTeabHO npHMeHHTb ox- 
aajKaeHHe ero Kopnyca.

Pa3aenemie rnapaBaHHecKoft noaoCTH Ha aße KaMepu hh3koto 
(Haa nayHJKepoM) h bhcokoto aaBaeHHH (noa nayHJKepoM) no- 
3BoaHao cHH3HTb ao  100— 120 kP/cm2 aaßaeHHe Ha ynaoTiieHHH h 
anaiJiparMy.

Ha ocHOBaHHH npoßeaeHHUX HCcaeaoßaHHft pa3paöoTaHU koh- 
CTpyKUHH uiTaMnoB aaa  KpHBornnnHoro ropanemTaMnoBOHHOro 
npecca 1600 h 2500 T aan oaHO- h asyxnepexoaHofi urraMnoBKH. 
npH 3tom h36utok MeTaaaa ßuxoanT b cneunaabHue OKHa MejK­
a y  noayMaTpniiaMH.

noaojKHteabnue pe3yabTaTU HCcaeaoßaHHft h o bux  KOHCTpyK- 
Uhä rnapo3ajKHMHoro ycTpoftcrBa urraMna aaiOT ochob3Hhh aan 
uiHpoKoro npoMumaeHHoro HcnuTaHHH hx b uiTaMnax c pa3T>eM- 
HUMH MaTpHUaMH. y ‘
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O BJ1MSIHMM MaKpOOTKUOHeHMSI UieeK KOneHHOTblX BanO B 
Ha M3HOC nOflliJMnHMKOB

( B  n o p n Ö K e  o ö c y o K d e n u R )

• H. M. UOH
ropbKOBCKHH aBT03aB0fl

H CXOÄHAH M a K p o r e o M e r p H H  K o a e im a T o r o  B a a a  h b ä h c t c h  o ä -  
h h m  H 3  r j ia B H U x  T e x H O J io r H B e c K H x  (J )a K T o p o B , o n p e a e jif lio m H .x  

n o c j i e f l y i o m H e  x a p a K T e p  h  Ä H n a M H K y  H 3 H o c a  A e T a a e f t  n o Ä U iH H H H - 

K O B .
B ä H H H H C  M a K p O O TK Ä O H e H H H  H a  H H Te H C H B H O C Tb  H 3H O C a  T p y iU H X C H  

AeTaaeft H 3 y ia A 0 C b  m h o t h m h  H c c jre A O B a T e A H M H , O A H a K O  B 3 a H M O - 
C B H 3b  M e * f l y  3 TH M H  n O K a 3 a T e A H M H  y  n O fllH H IIH H K O B  K O Jie H H a TO rO  
B a a a  a o  H a c T O H ii ie r o  B p e M e H H  H e y c T a H O B jie H a .

O c h o b h o h  T p y f lH O C T b io  n p n  H c c jie A O B a H H H  M a K p o re o M e T p H H  h b -  
JIH eTC H  O T C y T C T B H e  O Ö b e K T H B H b lX  K p H T e p H e B  e p a B H e H H H  M a K p O O T - 

KjioH feH H H  f le r a j iH .
B c e  c y u ie c T B y io u iH e  n o K a 3 a T e jiH  O TK A O H e H H H  (j>opM bi, o n p e a e a H e - 

M bie  T O C T o m  10356— 63, H e x a p a K T e p H 3 y iO T  b  ä o c t 3 t o m h o h  M e p e  
( j io p M y  b  c j iy n a e  o u e H K H  ee b j i h h h h h  H a  H 3 H o c  a e T a a H . S a e M e H T a p -  
H H e  B H Ä b l O TK JIO H e H H H  (O B a jIb H O C T b , K O H y C H O C Tb  H T .  Ä - ) ,  O U e H H - 
B a e M b ie  u a iu e  B c e r o  n p n  M H K p O M e T p a iK e , h b j i h i o t c h  b  o c h o b h o m  T e -  
o p e T H n e c K H M  n p e flC T a B Jie H H e M  H e K O T O p w x  p e flK O  B C T p e n a io iu H X C H  
p e a jib H b ix  ijio p M  a e T a a e f t ;

B y C JIO B H H X  M a C C O B O rO  n p 0 H 3 B 0 f lC T B a  H 3 -3 a  B JIH H H H H  M H O JK C C TB a  
n p O H 3 B O Ä C T B e H H O -T e X H O JIO rH 'ie C K H X  4>a K T O P OB M a K p O O TK JlO H e H H H  
H a  n o B e p x H o c T H  a e T a a n  K a K  n o  B e jiH iH H e , T a K  h  n o  <j>opMe H M e io r  

c a M b ie  p a 3 H o o ö p a 3 H b ie  b h a h ,  K O T o p b ie  T p y f lH O  o u e m iT b  n o K a 3 a T e - 
j ih m h , y K a 3 a H H b iM H  b TOCTe. H a n p H M e p ,  n p n  o ä h o h  h  t o h  nee B e - 
JIH H H H e  H C K p y r jIO C T H  H  (p H C . l , f l )  H O B a jIb H O C T H  (p n c .  1 , 6 )  r e o -  
M e T p H H e c K H e  (Jio p M b i Ä C T a .iH  c y m e c T B e H H o  o T J in n a io T C H  a p y r  o t  

f l p y r a .
K p o M e  T o r o ,  B ce  c y u ie c T B y io u iH e  n o K a 3 a T e j in  o u e H K H  (Jiop M b i a e -  

T a j iH  H M e iO T  O T fle jib H b ie  o u e H O H H b ie  n a p a M e T p b i K a K  b  n p o a o a b H O M . 
T a K  h  b  n o n e p e n H O M  e e  c e u e H H H X . 3 t o  B b i3 H B a e T  T p y A H O C T H  b  b w - 
6 o p e  n a p a M e ip o B  c p a B H e iiH H  (Jio p M b i n p n  H c c jie flO B a H H H  p o jr n  M a x - 
p o r e o M e r p H H  H a  H 3H O C  a e T a j i n ,  n o c K O Jib K y  O T f le jib iib ie  n o K a 3 a T e jin  
b  ß o J ib u iH H C T B e  c a y u a e B  ä j i h  o ä h o h  h  t o h  ace a e T a a n  H e  p a B H U  
M e w a y  c o ö o ft  h  K o a e Ö Ä io T C H  b  u iH p o K O M  Ä H a n a 3 o n e .

P a C C M O T p H M  H O B U e  n O K a 3 a T e Ä H  0 U 6 H K H  M a K p O O TK Ä O H e H H H  Äe- 
T 3 Ä H .

BÄHHHHe M aK poreoM eTpH H  conp n iK eH H b ix  a e T a a e ft  Ha H3HOC n o a -  
uinnHHKOB K o a eH H a T o ro  B a a a , p a ö o T a io m H X  Ha pe>KHMe Ä H H aM H ie- 
CKOft H arpy3K H , 3aBHCHT npH npOHHX paBHblX yCÄOBHHX b  o c h o b ­
hom  OT MHHHM3ÄbHOft TOÄIHHHbl MaCÄHHOÖ nÄeHKH, KOTOpaH COCTaB- 
ÄH eT (1 ]  3 — 6 m k, a  n o  SKcnepH M eH TaabH H M  aauH biM  [2  h 3 ] —  
3— 15 MK.

C jie Ä O B a T e J ib n o , b  s t h x  y C Ä O B H H X  p a ö o T b i  n o a u iH n H H K O B  Ha o t -  
Ä e a b H b ix  B b n r r y n a io m H X  u a c T H X  M a K p o H e p o B H O C T e ft a e T a a H  B 0 3 -

M O JKH O  K O H T a K T H O e  T p e -  
H H e H n O B b im e H H b lft H3- 
HO C. O ä H 3K O  B e p o H T H O C T b  
K 0 H T 3 K T H p 0 B a H H H  O T -
Ä e Ä b H U X  y q a c T K O B  ( n n -  
T e n )  M a K p o n e p o B H O C Te ft , a 
T a K J K e  H X  H 3H O C O C TO Ö - 
K O C Tb  n p H  n p O H H X  p a B H b lX  
yC Ä O B H H X  ö y a y T  3 a B H c e Tb  
H e  T O Ä b K O  O T  B eÄ H H H H bl 
n o  B b IC O Te , HO H  O T  X a ­
p a K T e p H C T H K H  h x  o n o p H o ft  
n a c T H . F lo  M e p e  H 3 H o ca  
H a n Ö O Ä e e  B b iC T y n a io H iH x  
B e p iH H H  M a K p O H e p O B H O - 
CTeft y B e Ä H H IIT C H  B e p o H T ­
H O C Tb  Ä e ftC TB H H  M e H b lU H X  
n o  B e Ä H H H iie  o re jiO H e H H ft , 
p a c n o Ä O iK e H H b ix  n o  B c e M y  

K O H T y p y  n O B e p X H O C T H  T p e ­
HHH Ä C T 3 Ä H .

Bce 3t o  n o Ä T B e p jK Ä a e T -
CH 3HaÄH30M C B H U ie
7 5  M a K p o n p o iJ iH Ä O rp a M M  
,[4 ] K o p e H H b ix  rn e e K  K o a e H - 
H a T b lX  B 3 Ä O B , C H H Tb lX  flO

P h c . 1. M a K p o n p o i j iH Ä O r p a M M b i  
K o p e H H b ix  rn e e K  K o a e H M a T o ro  B a -  

a a  (y B e Ä H ie H H e  b 1000 p a 3 ) ;

1 — ao H3Hoea; 2 — nocae H3Hoca

h n o c Ä e  CTeHÄOBbix ncnbiTa.HHÄ: ueM « o e r p e e »  (jiopM H  O TaeabH ux 
HepoBHOCTeft n pn  oähoü h toü * e  BeaHHHHe otkäoh6hhh, TeM hh- 
TeHCHBHee H3HOC nOÄUiHnHHKOB.

CÄ eA O B aieÄb H O , n pn  oueH iee O TK aoiie iiH H  <))opM a e T a a n  Ha h3hoc 
HeOÖXOÄHMO HCXOÄHTb H3 BepOHTHOCTH HaHÖOAbUierO BÄHHHHH 0T- 
ACAbHbix M aKponepoBH O CTeft, pacnoÄO JK eH H U x n o  n o B e p x H O C » 
TpeHHH.

TaKH M  n oK a3 aT e jieM  hbähctch cpeÄHHH BeaHMHiia M aKpooTKao- 
HeHHH, noÄyneH H aH  H3 CTaTHCTHnecKoro aH aaH 3a M aKponpoijiHÄO- 
rpaM M  ÄeT3ÄH . n p H  3TOM MaKpOOTKÄOHeHHH OHeHHBaiOTCH KaK c 
KOÄHHecTBeHHofi (n o  BM CO Te), TaK  h c  KanecTBeH H oft (n o  onopHoft 
n acTH ) CTopoH . r i o f l  KOAHHecTBeHHoft op eH K o ft nO Äp a3 yM eB aerca  
CTaTHCTHHeCKHH 3HHÄH3 MaKpÖHepOBHOCTeft, npOBOÄHMblft ÄO MaK- 
p o n p o ijiH Ä o rp a M M e ä c t b ä h ,  a n o Ä  KanecTBeH H oft —  XapaKTepHCTH­
Ka HX OnOpHOÜ HaCTH.

Ä ä h  TaK o ft oueHKH H eo öx o Ä H M o: n o  H acTO cra  p  pacn peu eaeH H a  
opÄH H aT K oaeöaH H H  M aK p on p o ijiH A e ft n o n e p e u H o ro  ( s = 2 n R )  h 
n p oÄ O Ä b H oro  B  ceueHHÜ Ä e T a a n , n oÄ yq e iiH b ix  cTaTHCTHuecKHM hx 
3HaÄH30M , O npeÄeÄH Tb B OTÄ'CÄbHOCTH epe flH H e 3HaHeHHH OTKÄOIie- 
hhö (p n c . 2 ,6 ); npnM eH H Tb M eTOAHKy KauecTBeH H oft oueHKH npo- 
(jiHÄeft n o  m epoxoBaTO CTH  n oB ep xH ocT H  Ä e T a a n  [5 h  6],

1 l

f r - pa—S" T
r l 1

X

' S

N 1

4 

0
0,3 0,2 0,1

f )

V -
ist-

0 0,2 0,4 0,6 0,6 v 
6)

Phc. 2. M a K p o n p o iJ iH Ä o r p a M M a  n o n e p e u H o r o  c e u e H H H  K o p e H iio ft 
u ie ftK H  (y B C Ä H H e H H e  b  1000 p a 3 ) :

a  —  ä o  H3iioca (KpHBan /) h n oc^ e  H3HOca (KpHBan 2 ) ;  6  —  pacnpeAC^e- 
HHe 3HÜMCHHH opflHHaT KOJieöaHHH MaKponpocJ)HJin; 8  —  onopH an  MaKpO- 

reoMeTpHTiecKan XapaKTepHCTHKa

M eTO AH K a [5 h 6] n cnoÄ b30 B aH a  ääh anaÄ H 3a  KpHBoft M aK poreo- 
M eTpH uecKoft n oB epxH ocT H  Ä eTaÄ H , noaTO M y rpaijiH K  b  ÄaÄbHeft- 
tueM ö y a e M  H asu B a T b  KpH Bofi o n o p H o ft  M aK p oreoM eT p H u ecK o ft no- 
BepxiiocTH ÄeTaÄ H . Ääh n ocrp oeH H H  stoü x a p  aKTepncTH KH  HeoÖxo- 
ähmo BhiHHCÄHTb O TÄeÄbH o n o  npOÄOÄbHOM y h  n oH ep e iH O M y  ceue- 
hhhm M aKponpoijiH ÄO rpaM M bi Ä eTaÄ H  ääh K a iK flo ro  3HaHeHHH cöäh- 
>KeHHH a :

1. O rH O u ieH H e ceueHHH B b icTyna  2 5 j  k  KOHTypHoft ÄÄHHe npoijn i- 
Ä o rp a M M U  S

2  S t
m -  s  .

r a e  S S i  —  cyM M apH an  ä ä h h 3  yuacTKO B BH CTynoB  M aK poH epoB - 
HOCTeft B paccM aTpu B aeM O M  ceueiiH H .

2. OTHOCHTCÄbHble 3Ha'ieHHH CÖAHJKeHHH

a l

Xraax
rae a (  —  cÖÄH*eHHe;

ymax —  MaKCHMBAbHOe OTKÄOHeHHe.
CaeÄOBaTeAbHO, no K a a x Ä O M y  c e u e H H io  ÄeTaau H M e eM  no A B a  

rp a < })H K a , o ä h h  h 3  k o t o p u x  x a p a K T e p H 3 y e T  K O Ä H u e C T B e H H y io  (no 
o c h  o p A H H a T ) ,  a  B T o p o ft  —  K a u e c T B e H iiy io  (no o c h  a ö c u n c c )  c t o -  
poubi M a K p o H e p o B H O C T e ft a e T a a n .

n o  cpeaHeft BeÄHHHHe MaKpOOTKÄOHeHHH caeÄyeT onpeaeaHTb 
OTHOOHTeabiHblH K03()><j>HUHeHT CÖAHJKeHHH e, a o o  neMy —  3Haue-
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hhh xapaKTepHCTHKH hx onopHoft nacra cooTBeTCTBeHHo äah npo- 
AOJibHoro r)2 h nonepeHHoro rr]i ceneHHH aerajiH.

K03<jHjlHUHeHTbI T)i H T|2 HBAHIOTCH 6e3>pa3MepHbIMH BeAHHHH3MH.
XUih cpaBHHTejibHofl ou,eHKH (JiopMbi AeTa.TH b ue.ao.M cAeAyeT 

onpeAeaH Tb

Ko3(}><}>HUHeHT x a p a K T ep H 3 y eT  o n o p H y io  nacrb c p e A H e ro  3Ha-
neHHH M aKpoHepoBHOCTett n o  noBepxHOCTH TpeHHH a e ra j iH .

AHa;iH3 MaKponpo<J)HJiörpaMM KopeHHbix meeK KOJieHHaTbix Ba- 
jiob 75 ÄBHraTejiefi TA3-51, TA3-69 h TA3-21 noKa3biBaeT, hto
npH OÄHOH H TOÜ >Ke BeAHHHHe OTKAOHCHHH (JiopMbi B 6oAbUIHHCTBe 
caynaeB hx onopHan nacTb HMeeT pa3AHHHbie 3HaneHHH. Y hobux 
KOAeHHaTblX B3A0B K03(J)(J)HnHeHTbI fl] i H t[2 ÄAH yKa3aHHHX MOAe- 
Aeft Ha ynacTKe cpeAHero 3HaneHHH OTKAOHeHHH (JiopMbi coeraBAH- 
lOT cooTBeTCTBeHHo 0,38— 0,85 h 0,33— 0,74.

EcreCTBeHHO, HTO npH OÄHOH H TOH JKe BeAHHHHe OTKAOHeHHH 
(JlOpMbl HHTeHCHBHOCTb H3HOCa nOÄUIHnHHKOB npH npOHHX paBHblX 
yCAOBHHX 6yÄeT 3aBHCeTb B OCHOBHOM OT KO3<}l(JlHUHeHT0B fl]i H fl]2. 
3 to  noÄTBepjKÄaeTCH pe3yAbTaTOM creHÄOBbix HcnbrraHHft äöchth 
ABHraTeAeft TA3-69. HccAeAOBaAHCb nepßan h nerBepTan KopeH- 
Hbie rneiiKH KOAeHHaTblX BaAOB. BeAHHHHa otkaohchhh (JiopMbi no­
nepeHHoro ceneHHH y  Bcex rneeK npHÖAH3HTeAbHO ßbiAa oahh3ko- 
BOH H COCT3BAHA3 12— 14 MK. I lo  npOÄOAbHOÜ MaKpOnpOlJlHAO- 
rpaMMe onpeÄeAHAacb MaKCHMaAbnan BeAHHHHa yKAOHa o6pa3yio- 
meft rneiiKH, KOTopan cocTaBAHAa 6— 11 m k . Bhchhc cpeÄHHX Ko­
peHHbix UieeK OTHOCHTCAbHO KpaHHHX H HeCOOCHOCTb OTIOp nOÄ KO- 
peHHwe BKAanbiuiH He npeBWinaAH cooTBeTCTBeHHo 0,030 h 
0,025 m m , TBepÄOCTb rneeK 6biAa b npeAeAax AonycKa no nepTe- 
* y .  Pe3yAbTaTbi cpaBHCHHH MaKpoOTKAOHeHHH OÄHOHMeHHbix rneeK 
no K03(J)(jjHUHeHTy K g f  (pnc. 3 , a )  nOKa3bIBaiOT, HTO HHTeHCHBHOCTb

ä a h  n on ep eH H o ro  ceneHHH

P
m / M O i

...

* . /
“ 2°

O O •
o o

03 0A 05 Kr

P
mh/100 v

03 05 05 06 07 06 
B)

Pi =  tg  =  -

a j ih  n p o A O J ib n o r o  c en eH H fl

P 2 = t g P 2 =  — .

Ecah o n ö p n a H  x a p a K T e p n c T H K a  n p e Ä C T a B A H e T  C A O J K iiy io  K p H B y io , 

TO K03(Jl(JlHUHeHT p  O n p eA C A H eT C H  K a K  ep eÄ H H H  BeAH H H H a H ecK O A b ­

K H x  3H aneH H H , o n p e A e A n e M b ix  n o  O T A eA b H b iM  x a p a K T e p H U M  ee yna- 
CTK3M,

P h c .  3. 3aB H C H M O C Tb  h h t6 h c h b h o c th  H 3 iio c a  K o p e H ­

H b ix  i u e e «  K O A e H n a T o r o  B a A a  A B H r a T e A e ft  TA3-69 
OT K03(JkJ)HUHeHTOB K $  H K  (p e 3 y A b T a T b I  HCnbl- 

t 3 h h h ) :
1 —  nepBan ineflKa; 2 —  MctiiCpTaH nieüKa

H3HOca p AeraAH cymecTBeHHO 33bhcht ot xapaKTepHCTHKH onop­
Hoft HaCTH OTKAOHeHHH (JiopMbi. C yMeHbUieHHeM K 0  HHJKe 0,4 BO 
Bcex CAynanx HaÖAiOÄBeTCH yßeAHneHHe h h t6hchbhocth H3Hoca.

H eK O TO pw S  pa3ÖpOC pe3 yA bTaTO B  H3HOCa OÖBHCHHeTCH pa3AH - 
HHeM 3a30pOB B nOÄUIHnHHKaX, B6AHHHH0H ÖHeHHH H HeCOOCHOCTblO 
onop  nOÄ BKABAblUIH, a TaKJKe TeM , HTO K03(Jl<})HUH'eHT K  0  H e yHH- 
Tb lB aer HHTeHCHBHOCTb H3MeH6HHH OnOplIOH XapaKTepHCTHKH M aK- 
pOOTKAOHeHHH nO M 6pe HX H3HOCa.

B c A e A e rB H e  TpyAHOCTH y n e T a  CTeneHH bahhhhh O TA eA bH U x MaK- 
poH epO B H O creö  Ha x a p a K T e p  H3MeHeHHH o n o p H o ft nacTH n o  M ep e  hx 
H3H0Ca MOJKHO TipeAnOAOJKHTb, HTO HpH CTeHÄOBblX HCnUTaHHHX 
H3MeHeHHe xapaK TepH CTH KH  o n o p H o ft  n a c ru  n p on cx oA H T  n o  e e  hc- 
xoähoh kph bo h . 3 to n oA TB ep jK A aeTC H  b H eK O Topoü  CTeneHH aH a- 
AH30M HaAOJKeHHblX MaKp(M ipO(JjHAOrpaMM, n03B0AHKHUHX BW pa- 
3HTb b M a cu iT a ö e  3anncH  OTKAOHeHHH (JiopM BeAHHHHy H x a p a K ­
Tep H3Hoca b H3M epneM 0M  ceneHHH ä c t h a h  (p n c . 4). H 3  rpaiJiHKa 
(pHC. 2, 8 H 4, 8) C A eA yeT  O npeA eA H Tb K03(jl(JlHUHeHT, naKa3W BaiO - 
UIHH HHTeHCHBHOCTb H3MeHeHHH OTHOCHTeAbHOÜ BeAHHHHM OnOpHOÜ 
M aKporeoM eTpH necKO H  xapaKTepH CTH KH  Ha yn a cT K e  ot MaKCHMaAb- 
hoö BepniH H U  äo  cp eA H e ft bcahhhhm OTKAOHeHHH (JiopMbi. 3H an e- 
hhh 3 T o ro  K03(Ji(JjHUHeHTa x a p a K T e p H3yioTCH tg  ß, onpeAeAH eM biM  
no (JiopM yAaM :

P hc. 4. MaKponpoiJiHAorpaMMa npo- 
AOAbHoro ceneHHH KopeHHoft rneiiKH 

(yßeAHneHHe b 1000 pa3):
a  —  ä o  H 3H oca  (K p H B a a  / )  h n o c jie  H 3H oca 
(K p H B a a  2); 6 — p a c n p e a e n e H H e  3HaM eHHa
opAHHaT KOJieöaHHH MaKponpo4>HAa; e — 
o n o p H a a  M a K p o re o M e rp H M e c K a a  x a p a K T e p H -

C TH K 3

Z(ah coBM ecTH O ro yn eT a  n p oA O A b H u x  h n on ep en H H X  otkaohchhii 
C A eA yeT  on p eA eA H T b  K0 3 (Ji(})HUHeHT, n o K a 3H B a io inH ft HHTeHCHBHOCTb 
H3MeHeHHH o n o p H o ft M aK p oreoM eT p H n ecK o ft noBepxHOCTH A era A H  
A = p i p 2. O h HBAHercH 6e 3p a 3MepHMM. Ot  e r o  BeAHHHHw n pn  n p o -  
HHX paBH H X yCAOBHHX 3 3 BHCHT B OCHOBHOM HHTeHCHBHOCTb H3HOCa 
conp n jK eH H b ix  A eT a A e ft  nOÄUIHnHHKOB K O A en n aT o ro  Bana 
(p n c . 3, 6 ) .  

H3 pHC. 3 BHAHO, HTO H 3H0 C Ä e T 3AH 3 3 BHCHT (n p H  OÄHOÖ H TOÜ 
JKe BeAHHHHe OTKAOHeHHH (J*°PM bl) 0 T n o K a 3a T e A e ii o n o p H o ft  MaK- 
p o re o M e ip H n e c K o ft  noBepxHOCTH h h h t6hchbhocth e e  H3MeHeHHH.

Pe3yAbTaTW HCCAeAOBaHHH noKa3aAH, hto OTKAOHeHHH 4>opM Uie­
eK KOAeHnaToro BaAa CAeAyeT oueHHBaTb no cpeAHeft hx BeAHHHHe 
h no noKa3aTeAio hx onopHoft xapaKTepHCTHKH.

n PH OÄHOÖ H TOÜ JKe IBeAHHHHe OTKAOHeHHÜ 60A e e  o6"beKTHBHblM 
n oK a3aTeA eM  cpaBHeHHH 4>opw hbahctch K03(Ji(jjHUHeHT, x a p a K T e -  
pH 3yiom H ft HHTeHCHBHOCTb H3MeneHHH o n o p H o ft  M aK poreoM eTpH H e* 
CKOft nOBepXHOCTH AeTaAH .
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llpoTsirM BCiHM e H a p yjK H b ix  n o B e p x H O C Te n  Ha b ©p t m Ka n b h o -
rHApaB/iMHecKMx np ecca x

B. M. CTAPHHOB, E. H. KYflHHOB
ropbKOBCHHM aBT03aB0fl

H A rOPbKOBCKOM aBT03aB0Äe cnpoeKTHpoßaHbi cßopHbie 
npoTHiKKH aah HapyxcHoro npoTarHBaHHa na BepraKaabHO- 

rHÄpaBJiH>lecKHx irpeccax MaaoraßapHTHbix aeTaaeft c Heßöabinoft 
BejinMHHOä cpe3aeMoro npnnycKa (puaara nepeaHeft noABecKH, 
BTyjiKH ÖJiOKa niecrepeH 3aanero xoaa, crepauia npHBoaa pyaHoro 
TopM03a, (paaHna xapaaHHoro Baaa, r a i t a ) .  np0H3B0AHTeabH0CTb 
aroro  nponecca Bbiuie no cpaBHeHHio c .  paHee npHMeHHBiuHMca 
(J)pe3epoBaHHeM. BepTHKaabHbie- raapaBAHaecKHe npeccbi anam-, 
TeabHO aemeßae cnenHaabHbix npoTaxcHbix craHKOB h 3aHHMaiOT 
Heöoabiuyio npoH3BoacTBeHHyio naomaab. FIpoTHrHBaHHe nponc- 
xoäh t Ha yHHBepcaabHbix BepTHKaabHO-rHApaBAHaecKHX npeccax 
C-949 (iwoaeab ropbKOBCKoro a®TO3aB0aa, c noMHuaabiiuM aaß- 
aoHHOM 15 r  h MaxcHMaabiibiM paßoanM xöaom 400 m m .

3aKpenaeHU npoTHJKKH 3 n 4. ynopbi 5 h 6 He no3BoaaiOT npo- 
THxcKaM CÄBHraTbcn b HanpaBaeHHH pe3aHHn. KanH 7 c noMombio 
BHHT3 8 H raftKH 9 ÄaeT B03M0>KH0CTb peryaHpOBaTb npOTHIKKH 
no BbicoTe no M ep e hx neperoaeK b p esyab ra ie  H3Hoca. Äep*aBKa 
HMeeT cneu,HaabHbift n po in ab , KOTOpuft oxBaraBaercn HanpaBan-

— 0,02 — 0,03
romHMH npncnoco6aeHHHMH, noaTOMy pa3Mepu 38— 0,04; 80— 0,06; 

— 0,05
130— 0,09 BbinoaHeHbi tohhumh. IÜHpHHa aep*aBKH BnncbiBaeTca 
b OTBepCTHe croaa craHKa (ceaeHHe E — E ) .  Pa3Mep 380 (ceaeime 
A — A )  npHHHT H3 ycaoBHH pa3MemeHHH npoTHHCKH b aepxaBKe, 
aanHa KOTOpoft BnHCHBaercu b annHy xoaa  uiTOKa npecca 
(413 m m ) .  B ih tok  xboctobhkom BcraBaaeTCH aepxvaBKa, 3aKpen- 
aneMaa bhhtom. 3Ta aepxaBKa cnpoeKTHpoßaHa aaa  o6pa6oTKH 
pbinara nepeaHeft noaßecKH aBTOMOÖHaa TA3-24.

H aaaaxa (pnc. 2) cnpoeKTHpoßana aa a  oßpaßOTKH crepxHH 
npHBoaa pyaHoro TopM03a aBTOMo6naa TA3-24. ripoTaxcKa 1 npn- 
Kpenaaerca bhht3mh 2 k aepacaBKe 3. Yn opu  4 He no3BoaaiOT npo-, 
THJKKe caßHraTbca b HanpaBaeHHH pe3aHHa. C noMombio KanHa 5, 
BHHTa 6 h raftKH 7 npoTaacKa ycraHaBaHBaeTca Ha tohhuh pa3Mep 
aaa oßpaßoTKH 3y6beB Ha acra- 
an. 06pa6aTbiBaeMaa aeTaab 8  
3aKpenaaeTca b npncnocoßne- 
hhh 9. Ynop 10 cayjKHT aaa oc- 
TaHOBKH ABHaceHHa uiTOKa npec- 
ca b KOHae paßoaero xoaa

P e a c y m n ü  h B c n o M o ra ie a b u b ift  HHCTpyMeHT, cn poeK TH poßaH H b ifi 
a a a  n p oT an iB a H H a  Ha n p e c c e , HM eeT fca ea y iom H e  ocoßeHHOCTH:

1. KpenaeHHe a e p >k 3 b k h  c  npoTaacKaMH ocym ecTB aaeTca  b  u it o - 
Ke npecca nocpeacTBOM UHAHHapHaecKoro XBOCTOBHKa, nosTOMy 
HanpaßaeHHe aepxiaBKH BbinoaHeHO b paßoaeM  npncnocoßaeHHH, 
ycraHOBaeHHOM Ha c ro a e  npecca.

2. ra6apHTbi aep*aBKH orpaHHaeiibi nocaaoaHbiMH MecraMH 
npecca.

3. B BepxHeft aacra aepJKaBKH M e *a y  x b o c to b h k o m  h BepxHHM 
T o p n oM  n poT aacK H  npeaycMOTpeHa BbiewKa, iieoöxoaHMaa aaa 
cbeMa o6pa6oTaHHoft aeTaan.

KpoiMe yKa3anHbix ocoßeHHOcreft, HeoßxoaHMa neKOTopaa via- 
aepHH3anHa saeKTpHaecKoft h raapaBAHaecKoft cxeM npecca aaa 
oßecneaeHHH 6e30nacH0CTH p aß ora  bo BpeMa CbeMa oöpaßoT^uf- 
h w x  aeTaaeft. JXna HapyjKiioro npoTaniBaHHa Ha npeccax cnpoeK- 
THpoBaHbi h BueapeHU b npoH3BoacTBo cneuHaabHue HaaaaKH.

H a a a a K a  (pnc. 1) BbinoaHeHa caeayiom HM  o6pa30M . flepH caß- 
Ka 1 ooctoh t H3 a ß y x  aacre ft, Ha K a x a o ft  H3 k otop u x  bhht3mh 2

(BHH3y). P a ö o a a a  ÄHAKOCTb (M a ca o ) ö ya eT  BbixoanTb aepc3 
npeaoxpaHHTeabHbift KaanaH no Mepe nepeKAioaeHHH e ro  c n o ­
M om b io  ynopa.

Haaaaxa (pnc. 3) cnpoeKTHpoßaHa aaa npoTaniBaHHa aerapex 
oaniiaKOBO pacnoaoxceHHbix na30B b raftKe. H erap e  na30Bbie npo- 
TajKKH /, pacnoaoxceHHbie paBHOMepHO no OKpyjKHOCTH b aepwaB- 
Ke 2, 3aKpenaaiOTca bhht3mh 3 h peryaapyiOTca KAHHbHMH 4. Äep- 
HiaBKa unaHHApHnecKHM xboctobhkom 5 3aKpenaH,ercH b uiTOKe 6 
npecca h bo B p e M a  p aß ora  cKoab3HT no HanpaBaaiomHM c r o e K  7 
npHcnocoßaeHHa 8, ycTaHOBaeHHoro Ha CToae npecca. llpHcnocoß- 
aeHHe CHaßmeHO nHeBManmecKHM ycTpoftcTBOM 9 aaa 3a>KHMa 
aeTaan 10 c noMombio uiaftßH 11, Tara 12, nueBMonnaHHapa 13 h 
n e p e K a io a a T e a e M  14.

Honbift cnocoß oßpaßoTKH aaeT öoabinoft SKOHOMHaecKiift aij)- 
(JieKT. TaK, HanpHMep, oßpaßoTKa CTepmiHa npHBoaa pya n oro  rop- 
M03a Ha BeprHKaAbHO-rnApaßaHHecKOM npecce C-949 no3Boanaa 
pe3K0 yßeaHHHTb npoH3BOAHTeabHOCTb h yaymuHTb KanecTBD ae- 
Taan.
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A B T O M O T M s a A M s i  c 6 o p K M  M C B a p K H  n a ic e T O B  

C T a T o p o B  a B T O M O Ö M / ib H b ix  r e i t e p a T o p o B

KaHfl. TexH. HayK B. A . AATAEB, H. M. TAPACOB, B. B. BYPJ1AKOB, B. f. PbDKKOB

YflK 621.43.044.6:629,113:621',757—52

CBOPKA naneTOB craTop oß  npn cyme- 
CTByiomHX cn o co ö a x  uiTaMnoBKH m o - 

aceT öbiTb aBTOMaTH3HpoBaHa nyTeM co3- 
ÄaHHH MaUIHH, KOMriJICKCIIO BbHIOJlHHIO-
u ih x  onepauHH A03HpOBaHHH, opneHTauHH 
h cxpenjieHHH jihctob M a r H H T o n p o B O A a .

Yace paapaöoTa iib i «  H3roTOBjieHbi äjih 
Aßyx 33BOÄOB aBTOTpaKTOpHOrO SJieKTpO- 
OÖOpyÄOBaHHH aBTOMaTbi, BbinOJIHHIOUIHe 
cöopxy CepAeHHHKOB CTaTOpOB aBTOMO- 
ÖHJibHWx reHepaTopoB X-250 (pHC. 1). Ta-
KOH aBTOMaT MOJKHO HCn0JIb30BaTb ÄJIH 
cöopKH Ä p y ra x  anajiornqH bix cepaenHHKOB 
CTaTOpOB b n p ea e jia x  e ro  TexHHnecKOH Xa­
paKTepHCTHKH.

A B T O M a T  BbinO JIH H eT BCCb KOM nJieKC  

T exH O J io rH H ecK H X  o n e p a u H H  c ö o p K H  cep- 
ÄCHHHKOB C T aT O p Ö B : A 0 3 H p O B 3 H H e ' H O pH - 

eHTHpoßaHHe cpeantix j ih c tob , Bbiaany h

flaBJicmie paöoaeft jkhakocth b 
K r  i m 2:

B b lC O K O e ............................................
H H3K0e  ............................................

npHBOAHafl MOIHHOCTb B KBItl . . 
H oTpeö.iacM aa  m ou ih octb  b Kam  
ra ß a p H T U  B M M  . . . . . . . . .
Bec b k z ..............................................

(50-H10O) • 10* 
25. 10*

7
40

2250X1140X2530
3500

ÄBTO M aT n p eA craB J in eT  co öoö  a rp e ra T -  
H y io  ycTaHOBKy, c o e ro H iu y io  H3 O T A ejib H u x  
y3JIOB, OMOHTHpOBaHHblX Ha OÖmeft CT3HH- 
He, KOTOpaH HBJIHCTCH OAHOBpeMeHHO THÄ- 
pOÖalKOM.

B KOMiuieKT aBTOMaTa b x o a h t : oah h

CBapOHHblH BbinpHMHTejIb BC 1000, UieCTb 
öajuiacTHbix peocTaTOB HO-1, rneCTb oc- 
UHAJiHTopoB HCO-85, Tpn iiftcaipa c SJieKT-

r io A  ÄeftCTBHeM TapejibnaTbix npyacHH paH- 
ra  pa3>KHMaeTCH, OTceKaa naxeT  3aAaHH0ft 
AJih h u . OcTaaiHHecH Ha onpaBKe jih c tu  
CTarapa onycKaiOTCH bh h3. K a p e re a  5 ne- 
peHOCHT n a «e T  Ha no3HAHio opneHTauHH 
jihctob . CBH3aHHbtft c  Heft qepe3 xyjiaqKO- 
BO-puqaacHuft MexanH3M uiHÖep 6  BbiAaeT 
H3 öyHKepa hhhchhh k p b h h h h  jihct Ha 
opneHTHpyiom yio onpaBKy 7, rojiOBKa k o - 
Topoft B pam aercH  rHApoABHraTejieM. CpeA- 
HH6 JIHCTU CTaTopa nOAaiOTCH CTajIKHB3Te- 
JieM nepe3 T p aB epcyH  TOJLKaioui.ee Ko;ibu,o c 
uaHrn no o äh o h  uiTyne n a  Bpam aiom yiocH  
ro jioB K y MexaHHBMa opneHTauHH h, yBJie- 
Kaacb nocjieAH eö, nojiyna ioT  cjioacHoe k o - 
AeöaTeAbHo-BHHTOBoe ABHHceHHe. 3 to  a b h -

A-A

P hc. 1. CepAeHHHK CTaTopa reHepaTopa T-250

opHCHTHpoBaHHe KpaHHHX jihctob , cnpec- 
CoBHBaHne h cBapKy cepAenHHKa, ebeM 
cepACHHHKa c onpaBKH h bbi hoc e ro  3a pa- 
öoayio 30Hy aBTOMaTa Ha u exoB oe TpaHC- 
nopTHoe y-CTpoHCTBö. .OöcjiyacHBaeT aB­
TOMaT o ah h  onepaTop . TexHHnecKaa Xa­
paKTepHCTHKa aBTOMaTa cjieAyiom aH :

BpeMH nttkjia b ceK ...........  30
Pa3Mepu coßHpaeMUX jihctob  h 

CepAeHHHKOB b mm:
H apyiKHbift AHaM eTp JincTa  . . . 133—162,3
BHytpeHHHft AHaMeTp JincTa , . 97,2—98,5
AAHHa cepAeHHHKa.....  25—70

TOHHOCTb A03Hp0BaHHfl CepAeHHH-
Ka no AJiHHe b m m ............................ ±0 ,5

y CHAHe CJKBTHH JIHCTOB ü p H  A 0 3 H -
pOB3HHH B * r .............  1500

ycHJme onpeccoBHBaHHH cepAcH-
hhka npH cßapKe b K r ...............  5000—10000

HanpsuKeHHe C B a pO H H O ro  T o n a  b s :
x o jio c to i-o  x o A a ......... 50
p a ö o n e e ...................  10—12

Cnaa TO K a' b a .................  100—150
C K o p o c T b  CBapKH B M jC ß K  . . . .  0,003 —  0,01
P a c x o A  3auiHTH0ro ra3a b  m ' c ck  (34 5 ) • 10~4 

PaCXOA BOAbl B MtjeeK ..............................  1 • 1 0 -4

pooöopyaoBaiHHeM h oahh öajuion c ap- 
TOlHOM.

riepea H aaa jioM  p a ö oT M  aBTOM aTa ne- 
o ö x o ä h m o  3arp y3H Tb  JiHCTaMH C T aT opa  o n - 
p a B K «, ycTaH O BjieH H bie Ha aeTbipexno3H H H - 
ohHöm  3arpy3oqH O M  CTOJie. n p H  3 a rp y3 K e  
Ctoji n oB op a a H B a ercH  b HajiaAOHHOM p e- 
JKHMe. JlHCTbl CTaTOpa AOJIJKHbl ÖblTb op n - 
eH TH poßaH bi 3ayceH uaM H  b o A H y  c T o p o n y .

ABTOMaTHHeCKHH UHKJI paÖOTbl CTBHKa 
oöecnem iBaeTca sjieKTporHApaBJiHqecKHM 
KOMaHAoannapaTOM c <j)a30BbiMH noBopo- 
TaMH pacnpeAeJiHTejibHoro Baaa ot  . cnr- 
HajioB HcnojiHeHHH npeAbiAyum x KOMaHA.

AßTOMaT (pnc. 2) paöoTaeT cjieAyiomHM 
oöpa30M. IIItok rHApoHHJiHHApa CTajiKHBa- 
Tejia /, onycKaacb bhh3,. HaacHMaeT pbina- 
roM Ha erpyHy pa3*HMHoro KOHyca ao3h- 
pyromeü naHra 2, KOTopan cacHMaeTca h 
ueHTpHpyCTCH c 3arpy30HH0H onpaBKofi 3 .

IIItok rHApoHHJiHHApa noaaBaTejia 4 
TpaBepcoft noaaeT j ih c tu  Ha iiaHry h  cjkh- 
MaeT hx ycHJiHeM 1500 kP. CTajiKHBaTejib 
B03BpamaeTca b  HexoAHoe nojioaceiiHe.

aceHHe mpoAOJiacaeTCH a o  Tex nop, noKa 
JIHCT CBÖHM BWCTynOM 33(pHKCHpyeTCH CTO- 
nopHoft ji'HHeHKOH 8, n oc jie  q e ro  opHeHTH- 
pOBaHHbie^ JlHCTbl nOÄ COÖCTBeHHblM BecoM 
onyacaioTCH Ha HenoABHXCHyio aacTb opn- 
eHTHpyiomeH onpaBKH. OrpaHMWHTejibHoe 
KOAbno nponycK aeT a h c tu  to jib k o  b opn- 
eHTHpoßaHHOM nojioaceHHH. I lo c j ie  ok o h m - 
HHH OpHeHTHpOBaHHH CpeAHHX JIHCTOB 
CTajiKHBaTejib B03BpamaercH b HexoAHoe 
nojioacfeiiHe, a KapeTKa —  Ha no3Hn,Hio a o - 
3HpoBaHHH ä jih  H aöopa  OHepeflHoro naxe- 
Ta c ra ro p a . IIlHÖepHbiH MexaHH3M BUAaeT 
BepXHHH KpaHHHH JIHCT, KOTOpblH OpHeH- 
THpyeTCH OHHCaHHUM Bbiuie OÖpa30M. Pac- 
nojioaceHHan Ha KapeTKe roaoBKa 9 ne- 
penpeccoouBaHHH npn xoA e  bhhs cbohm 
»o jib u oM  npoTajiKHBaeT jih c tu  Ha Kajinö- 
p y iom y io  q ac rb  onpaBKH h na30Bue Ka- 
JIHÖpU 10, yCTpaHHH OTHOCHTejIbHOe CMe- 
m eHne jih c tob . npn oöpaTHOM xoA e  3a- 
XB3TU TOJIOBKH CHHM3IOT naKeT C OpHeiHH- 
py iom eft onpaBKH b noAacaroM  ycnJineM 
npyacHH coctohhhh .
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r ioc jie  oiepeAH oro nepeMemeHHH KapeT- 
kn BnpaBO npoHcxoAHT opHeHTHpoBaHHe 
jihctob nocjieAyiom ero naKeTa h Hanpecco- 
BUBaHHe CHHToro naKeTa Ha OAHy H3 ie -  
Tbipex CBapoHHbix cmpaBOK 11, ycraHOB- 
AeHHWx Ha qerbipexno3HHHOHHOM paöoneM 
crone. noBopoTOM paöonero CTOJia naxeT 
nepeMemaerca Ha no3Hmno cnpeccoBWBa- 
HHH H OBap,KH.

THAponpecc 12 ycnnHeM 5000— 10000 k F  
cnpeccoßbiBaeT naxeT, nocjie nero nepeMe- 
maercH CBaponHan roAOBKa 13 c niecrbio 
ropejiKaMH. OAHOBpeMeHHO BKAionaercH 
n oÄ a ia  3amHTHoro ra3a, h 3aMWKaerca 
uenb cßapoMHoro Toxa. rtaxeT cBapHBaeTCH 
OAHOBpeMeHHO UieCTblO 1HB3MH nyTCM AO- 
KaJibHoro onjiaBjieHHH ocHOBHoro MexaAAa 
jihctob. B KaiecTBe MaTepnajia HcnjiaBH- 
merocn 3Ji6KTpofta cnyjKHT BOnwppaM 
BT-15 hjih BT-10. 3amHTHbiH ra3 —  ap- 
TOH A , HHCTWH. TopeJIKH HMelOT BOAHHOe 
oxJiaiKAeHHe.

n p n  coapK e A y ra  B036y jKAaercH  h 06 - 
pbiBaeTCH Ha cneunaAbHwx TexHOAorHne-
OKHX npOKJiaÄKaX, OAHa H3 KOTOphlX yx- 
penjieHa Ha craHHHe npecca, a BTopan —  
Ha crajiKHBaiomeM KOJibue CBapoBHoft on- 
paBKH. n o c jie  QKOHiaHHH CBapKH npecc h 
CBapoMHaa rojioBKa B03BpamaiOTCH b hc- 
xoAHoe jiojio>KeHHe. noBopoTOM pa6onero 
CTOJia roTOBUft cepAeHHHK nepeHOCHTCH Ha 
n03HAHIO C"b6Ma H BWHOCa naxera. T h äPO- 
CT»eMHHKOM 14 cepAeHHH« cHHMaercji c on- 
paBKH. OAHOBpeMeHHO qepe3 xyjiaHKOBbiH 
MexaHH3M k  cepAeiHHKy hoaboahtch 
sjieKrpoMarHHT 15, KOTopwö b KOHue xo- 
Aa BKAionaeTCH h  npHTHrHBaeT cepAeiHHK. 
OÖpaTHbIM XOAOM CbCMHHKa CepACHHHK 
bwhochtch 3a paöonyio 30Hy aBTOMaia h 
npn OTKJHoneHHH MarHHTa nonaAaeT Ha ue- 
xoBoe TpaHcnopTHpyiomee ycTpoftcxBO.

H a Bcex xpex ho3hhhhx paöonero crojia 
onepauHH iianpeccoBWBaHHH, cnpeccoBWBa- 
HHH H CBapKH, CbeMa H BWHOCa OepAeHHH- 
Ka OCymeCTBJIHIOTCH OAHOBpeMeHHO c opn- 
eHTHp0B3HHeM JIHCTOB Ha H03HAHH OpHeH- 
T3UHH.

Ecjih Ha aarpyaoHHoft onpaBKe Hex hjih 
HeAocTaTOHHO jihctob aah Haöopa uejioro 
naKexa, t o  aBTOMaraaecKHM noBopoTOM 
3arpy30HHoro cro jia  non uanry ycTaHaBjm- 
BaeTcn cjieAyiomaH onpaBKa c JiHCTaMH 
CTaTopa.

H a n03HUHH opneHTauHH naxeT KOHTpo- 
AHpyexcH, npeAynpeJKAan nonaAaHHe b 
Hero aKCueHxpHHHbix h nepeBepHyxwx jih­
ctob, noAaHHbix c Apyroro uiTaMna hah 
cuenAeHHbix nenecTKaMH (TaKHe ahctw  Ha- 
3bIB3IOTCH 6paKOBaHHWMH) . KOHTpOAb OCy- 
meCTBAHeTCH C nOMOLLlblO AaTHHKa, HTJia 
Koxoporo bxoäht b TexHonoraiecKyio pa- 
AHycHyio BbieMKy, BwnonHeiiHyio Ha Ha- 
pyjKHOM AHaMeTpe AHCTa h pacnojio*eH - 
HylO aCHMMerpHMHO OTHOCHTeAbHO UIHXTO- 
bohhoto Bwcryna. B CAynae cpa6aTWBaHHH 
AaTHHKa aBTOMaT ocianaBAHBaeTCH. IlpH- 
HHHbl OCTaHOBKH yCTpaHHIOTCH BpyHHyiO.

H ctohhhkom nHTaHHH CBapo'iiibix rope- 
aok  aBTOMaTa (pnc. 3 ) CAyjKHT ceAeHOiBbift 
BbllipHMHTeAb THna BC-1000, KOTOpUH no-

3BOAHeT peryAiipoBaTb CBapomuü tok CTy- 
neHHaTO nepeKAKmaTeACM h TiAaBiio b npe- 
ACAax KajKAoä CTyneiiH.

HanpaJKeHHe CBapKH noAaeTCH iepe3 
TAaBHble KOHTaKTW KOHTaKTOpa K t l ,  Ka- 
TyiHKH peAe MaKCHMaAbHOrO TOKa 
1PM—6PM, rnyHTbi Uly— IIIe aMnepMeT- 
pOB A 1— A ß , ÖaAAaCTHbie COnpOTHBAeHHH 
Ry—iRß H ApOCCeAH OCUHAAHTOpOB
O C U - l - i - O C U - ß  Ha SAeKrpoAH CBapoq- 
HUX TOpeAOK F y —  r e.

BaAAaCTHhie COnpOTHBAeHHH R y — R ß  TH­
na H Ö -1, 0,3 om., 128 a CAyataT aah CTa-
ÖHAH3aUHH CBapOTHOrO TOKa npH B03MOJK- 
HblX H3MeHeHHHX BeAHHHHbl AyrOBOTO npO- 
MeJKyTKa nocpeACTBOM H3MeHeiiHB Kpy- 
TH3HbI BHeUIHeH XapaKTepHCTHKH CeAeHO- 
BOTO BblnpHMHTeAH H AAH H3MeHeHHH Ha- 
npnjKeHHH Ayra npn H^acxpoiiKe c'BapoHiio- 
ro pejKHMa.

OcUHAAHTOpbl O C U , - l ~ O C U , - 6  THna 
HCO-85 CAyjxaT aah B036y*AeHHH Ayrn.

KoH AeH caTopu  C y— C ß  ra n a  B T r - 6, 
6 MK(p, 600 8 npeAOTBpamaioT nonaAaHHe 
nepeMeHHoro HanpnjKeHHH bwcokoh nacTO- 
TM Ha ÄCT3AH SAeKTpOCXeMbl (CBapOHHblH 
BblHpHMHTeAb, H3MepHTeAbHbie npHÖopbi 
H ÄP-).

OAHOBpeMeHHO c  nepeMemeHHeM bhh3 
CBapOHHOH TOAOBKH C FOpeAKaMH BKAIO- 
naexcH noAana aproHa h noAynaeT nHTa- 
HHe KaTyuiKa KOHTaKTOpa K n  (A B  —  aB- 
TOMaT BBOAa, HP  —  npeAOxpaHHTeAH). 
Hepe3 ero CHAOBbie HopMaAbHO orapUTbie 
(H. O.) KOHTaKTW HOAaeTCH HanpHJKCHHe 
Ha SAeKxpoAbi cBapoiHWX ropeAOK r i— r e. 
B to  * e  BpeMH noAynaiOT nnrauHe nepej 
HopMaAbHO 3aKpwTwe (h. 3.) KOHTaKTW pe­
Ae MaxcHMaAbHoro TOKa 1 P M — 6 P M  oc- 
UHAAHTopw O C U - 1 — O C IF - 6 .  Bwpaöaxw-

BaeMoe ocuHAAHTopaMH BwcoKoe HanpaiKe- 
HHe BWCOKOH H3CTOTW HpOÖHBaeT AyrOBOH 
npoM eJKyTO K S A eK xp oA  —  TexH O A on iH e- 
CKaH noAKAaAKa. KaK TOAbKO 3aropaeTCH 
Ayra, no CBapoiHoft nenn Kajkaoh ropeAKH 
HanHHaex npoxoAHTb cBapoHHwft to k . noA  
AeHCTBHeM 3Toro TOKa KaTyuiKH peAe 
1PM— 6PM BTHIHBaiOT HKOpn H pa3MW- 
K3IOT H. 3. KOHTaKTW B UenH nHTaHHH oc- 
HHAAHTOpOB, HOCAeAHHe* BWKAKMaiOTCH, 
npeKpaiuaeTCH naAosceHHe BwcoKonacTox- 
Horo HanpHJKeiiHH na CBapoxHoe.

B o BpeMH CBapKH TOK KajKAOH TOpeAKH 
KOHTpoAHpyeTCH aMnepMeTpaMH A y — A ß , a 
HanpHJKeHHe —  BOAbTMeTpOM V.

EcAH HO KaKOH-AHÖO HpHIHHe OAHa HAH 
HeCKOAbKO ropeAOK He 3aJKrAHCb HAH no- 
racAH, b cxeMe ynpaBAeHHH cp aöaxw aaex  
CHrHaAH3aAHH. CßapKa npeKpaiuaeTCH ko- 
HeHHWM BWKAiOHaTeAeM, KOTopwft pa3pw- 
BaeT uenb nHTaHHH KaTyuiKH KOHTaKTO­
pa  K n .

AproH npexpamaeT noAaßaTbcH Ha 
2— 3 ceK n o 3 *e  B W K A ion eH H H  C B a p o n n o r o  

TOKa, HT0 6 bI yMeHbUIHTb BAHHHHe B03Ayxa 
Ha ocrwßaiomHH mcthaa uiBa.

npoMWuiAeHHan SKcnAyaTauHH aBTOMa- 
tob 6oAee roAa Ha M ockobckom 3aB0Ae 
aBTOTpaKTopHoro 3AeKTpoo6opyAOßa-
HHH JST® 1 H KyÖÖblUieBCKOM 3aB0Ae aBTO- 
TpaKTOpHOrO 3ACKTp006opyAOBaHHH
(K A T 3 K ) HOATBepAHAH He TOAbKO HX pa- 
ÖOTOCnOCOÖHOCTb H HaAOKHOCTb, HO H 3K0- 
HOMHneoKyio aijKjieKTHBHocTb. TaK, no 3a- 
BOAy K A T 3 K  BHCApeHHe aBTOMaTa n03B0-
AHAO CHH3HTb TpyAOeMKOCTb OnepallHH 
cöopKH h CBapKH naKexa CTaropa re«epa- 
Topa r -2 5 0  Ha 74% npn OÄHOBpeMeHHOM 
yAymueHHH KanecTBa naKeTa h noBWineHHH 
KyAbTypw npOH3BOÄCTBa.

zz:
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M EW flYHAPOflHblH ABTOMOBHJlbHblfll KOHTJIOM EPAT © H A T— CMTPOEH

B yCJIOBHHX H ayrao -T exH H T C C K o ft p e -
BOJIIOUHH H pe3KO B03pOCUieft XOHXy-

peHUHH c r a p u e  M e ro A H  c o ra a u ie n n ft  o p a c -  
npeaejicuH H  pbiHKOB cö b iT a  h c (j)ep  b jih h - 
HHH y>Ke HeÄOCTaTOHHbl. yBejIHMHJlHCb H 
pa3Mepbi x a n n T a a a ,  H e o ß x o A H M oro  u a n  co -  
3Aa'HHH npeanpH H TH H , COOTBeTCT.ByK)mH'X 
ooBpeMeHHbiM M a cu rraß aM  npoH3BOACTBa n 
TpeöoBaHHHM T exu H H ecK o ro  n p o r p e c c a .  B c e  
9 to  HeH3Öe>KHO y c n a n B a e T  TeM nbi H O H uem - 
pauHH npoH3BOÄCTBa h x a n n T a a a  h B eaeT  
K BO3HHiKH0BeHHI0 MOHOnOaHTHHeOXHX o 6 lj-  
eÄHHeHHH HOBOrO TH na. OäHHM H3 T3KHX 
oO teaH H eH HÜ —  K O H rjiO M eparoM  —  hb - 
jia eT ca  M d K a y n a p o A H u ft  C0103 a s y x  x p y n -
HUX aBTOMOÖHJIbHblX MOHOHOJIHH: <t>HaT
(HnaaHn) h C htpoöh (Opam iHH). B ox- 
THÖpe 1968 r. cooßiuaaocb o saxaioneHHii 
Menmy hhmh corjiameHHH, xoTopoe oueHH- 
Baaocb npecooft 3anaAHbix erpaH xax Banc- 
Heftmee coßbirae b aBTOMofinabHoft npo- 
MblUiaeHHOCTH HTajfflH.

n o  yc jioB H H M  corjia iu eH H H  n p ea ycM a T p H - 
Baaocb:

1. C o3 Ä aH H e Ha paB H b ix  H a n a a a x  (H a  
TeppHTOpHH OÄHOH H3 CTp3H E 3 C , KpOMe 
<J)paHUHH H H T a a H H ) COBMeCTHOrO pyKOBO- 
aam ero  o p ra H a  a a a  xoopu H H auH H  u eH Teab - 
h oc th  b o ß a a c r a  KanH TaaoBaoJKeH H H , Ha- 
yaH O -H O caeaoeaTeabC KH X p a 6 o T , npoH3Boa-
CTB3 H CÖblTa.

2. C o 3 a a H H e  b o  O paH U H H  coBM ecTH O ro 
aKUHOHepHoro o ß iu ecT B a  <)>paHuy3cxoft n 
HTaabaHCKoft CTOpOH (X o jianH r-K O .M in anH H ), 
b k o t o p o m  B a a a e jib iie M  x o H T p o a b H o ro  n a - 
x e ra  a x im ft  H a3 H an aaacb  (JmpMa C n T p oeH .

3. yn acra e  Ha 15% 4>HPMbI ‘J’ n aT  b ax- 
UHOnepHOM KanHTaae (jrnpMH CnTpoeH 
( t .  e. n oxyn xa  15% ero a x u H f i ) .

4. ripaBO Ha n o c a e a y io ii i .e e  yqacTiie <}mp- 
mu C n T p oeH  b aK unonepH O M  K a n n ra a e  
(J)HpMbl <[>HaT.

5 . B03M 0)KH 0CTb nocTpofliKH  ,b 'ß y& yu ieM  
oßöHMH MOHOnoaHHMH COBMeCTHOrO aBTO- 
3aBoaa (npaxTHnecxH s t o t  3aB0a 6 y a e i  
nocTpoeH ne panee neM nepe3 5 aeT ).

f la n  a y n m e r o  yacH eH H H  npnuHH, n p H B ea- 
IHHX K B03HHKH0BeHHI0 oß'be.AHHeHHH, paC- 
CMOTpHM B OTaeabHOCTH XaJKÄOrO ynaCTHH- 
xa coraam eH H H .

O naT HBanercH oaHoft H3 MomHbix aBTO- 
MOÖHaecTpoHTeabHHx MOHonoaHH b xann- 
TaaHCTHHecKOM MHpe. B 1967 r. eft npHHaa- 
aexcaao nHToe MecTo cpean  aBTOMoßnab- 
h h x  MOHonoaHH (n o c a e  ,K >xeH ep aa  M o - 
Topc, $ o p a  M oT op , K p a ftcaep  h O oa b xc - 
BareH). ÄBT03aBoaaMH MOHOnoaHft b 
1968 r. 6b iao H3roTOBaeHo 1450 t h c .  aBTO- 
Moßnaeft, a b a p y rn x  CTpaHax no anueH- 
3hh O naT —  eme o x o a o  300 t h c .  ÄHHa- 
M H «a  npoH3BoacTBa n SKcnopTa no  roaaM  
o ch ob h oh  npoayKUHH (jjnpMbi O n a t  n oxasa - 
Ha b Ta6a. 1 (b  t h c .  u i t . ) .

Ha aoaio ,<j)HpMbi 4>naT npnxoia«TCH 6o- 
aee 90% o6u;ero npon3BoacTBa n SKCnop- 
Ta HTaabHHCKHx aBTOMOÖHaeft. En npHHaa- 
aeacaT 45 3aBoaoB co 157,5 t h c . paßoTa- 
romHX, npHTOM Ha TeppHTopnn HTaann 
pacnoaoaceHo 23 3aBoaa oömen naomaabio 
32,9 Man. m 2, 400 c6 h tob h x  npeanpnaTHft
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O ö m  e e n p 0 H 3 B 0 a c T B 0

A b to m o 6h . i h ................. 946 101411185 1385 1450
T p a K T O p b i ..................... 36 44 47 45 51

3  k  c n o p t

A b to m o 5h . i h ................. 299,8 300 362 398 5&5
T p aK iop b i...................... 14 18 20 21 26,3

h  1700 nyHKTOB T e x n a n e c K o ro  oöca yacH B a - 
HH5J. n p 0 H 3 B 0 a C T B e H H H e  MOUIHOCTH aBTO- 
3 a B o a oB  a o c r a r a H  ( k  n a n a a y  1969 r . )
1600 t h c .  aBTOMOÖHaeft b r o a ,  h o  n c n o a b -  
a oB a an cb  npHM epHO Ha 85%.

CoraacHO 3anBaeHHio npe3HaeHTa (J)Hp- 
m h  O n a T  AHbeaaH k  1978 r. npeanoaa- 
raeTCH aoBecTH B H n ycK  aBTOMOÖHaeft ao 
2400 t h c .  b ro a ; OÄHaKO npH s to m  y x a 3 H -
BaeTCH, HTO npOH3BOaCTBeHHHe MOmHOCTH 
öyayT Toraa Hcnoab30BaTbca anuib Ha 
75%, nocKoabKy ^npMa c m o jk c t  peaaH30- 
BaTb Ha pHHKe, no-BHanMOMy, He 6oaee 
1750 t h c .  aBTOMOÖHaefl. B Ta6a. 2 npHBe- 
aCHH HeKOTOpHe OCHOBHHe (J)HHaHCOBO- 
3K0H0MHiecKHe noKa3aTean (j)HpMH.
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Ak'UHOHepHbiH KanHTa.i 
D MJIpA. JIHp........ 115 115 115 115 115»OßOpOT B JIHp 908 955 1049 1194 1335KanHTajiOBJio>KeHHi! b 
MApJ. JIHp..................... 73 70 80 _

HhCJIO (B TbIC.) 3aHSI- TblX paßOHHX H CJiy- jKamnx............ 124 123 126 147 157,5

*  B 1969 r. peiueHO yßeaHHHTb aKUHOHep-
HUB KanHTaJl AO 130 MJIpA. JIHp.

OCHOBHHe aBT03aBO abl ( c  OÖm,HM HHC- 
aoM  paöoH H X  109 t h c .  h c a y a c a iu a x  
22,6 t h c . )  HaxoaH TCH  b r .  T yp H H e . H o b h h  
aBTOCÖOpOHHHH 3 a B o a  b r . PH B aab T a  
(ß6aH 3H  r. T y p H H a ),  KOTopbifi B X oan T  b 
aBTOM OÖHaecTpoHTeabHbift K O M naexc b r. 
M n pa iJ )bapH , p a cn oa o H cen  Ha T ep pH Topnn  
160 aa,  inpHaeM n a  3 a o c rp e H H y io  n a o m a a b  
n p H xoa H T ca  40 ea.  3 t o t  3 a B o a  b 1968 r. 
n p oH 3 B oan a  Bce M o a e a n  cnopTH BH H X aBTo- 
M oÖ H aefi <t>HaT. B r o p o a a x  B p em H a , M h -  
aaH  h C y u n a p a  HaxoaHTCH aBTOMOÖnab- 
Hbie 3 a B o a u  (jjnpM bi O M  (B x o a a m e ft  b 
r p y n n y  O n a T  n n o ra o m e iiH o n  hm b 

1967 r . ) ,  c  o6u ;hm  HHcaoM pa6oTaiomHx b 
9 t h c .  h  npoH3BoacTBeHHOH n a o m a a b io  a o  
800 TbIC. M2. H a 3THX 3aBO aaX  H3rOTOB- 
asieTCH 6 o a e e  30 M O aeaeft rp y3 0 B b ix  aBTO- 
MOÖHaeft ( r .  B p e u in a ) ,  10 M o a e a e ft  aBTO- 
(JiyproHOB h 12 M o a e a e ft  a B T o 6 ycoB  
( r .  C y u n a p a ) , jK eae3 H oaop oxcH H H  i io u b h * -  
Hoft cocrraB , ceabC KO xo3H ftcTBeH H H e Tpax- 
T o p n  h TH rann  ( r .  M n a a H ).

KpoMe Bcero H3ao*eHHoro, <l>HaT hb-

aneTCH Beaymeft M O H onoaneft h b H Taab- 
H H CKoft aB H apaxeTH O ft npoMHuiaeHHOcm. 
B M e c re  c <)>HHaHCOBoft KOMnaHHeft H O H  
B a a a e e T  ueMeHTHHMH 3aB oaaM H  h n p e a -
npnHTHHMH n o  np0H 3B 0aCTB y nOaUIHnHH- 
k o b , KH H o4>O ToannapaTypH  h  a p -  3 a  n p e - 
A eaaM H  H T a a n n  ({inp M a  <J>naT HM eeT p n a  
aon epH H X  (J)npM ( bo  4>paHUHH h  O P r )  n an  
HBaneTCH c o ß a a a e a b n e M  b  h h x  ( b  H c n a -  
h h h , (PpanuH H  n a p . ) .

B pa3anuHUX cTpawax no aHU,eH3HHM 
4>npMH nocrpoeHO CBume 30 aBT033BoaoB. 
B 1968 r. Ha ee aoaio  npnuiaocb oxoao 
21% oßmero Bunyoxa aBTOMoßnaeft b 
CTpaHax oßmero pnuKa.

MoHonoann CnTpoeH 3aHHMaeT b o  
OpaHunn BTopoe Mecro no oßmeMy npo- 
H3BoacrBy aBTOMOßnaeft n nepßoe no b h -  
nycxy rpy30BHX aBTOMOßnaeft. B 9Ty mo- 
Honoanx) b x o ä h t  Tpn o c h o b h h c  (J)HpMH n 
p n a  ^ B a H a a o B .

B 4>yHxnnH axunoHepnoro oßmecTBa Cn- 
rpoeH C. A . BxoanT onpeaeaeHne oßmeft 
noanTHKH n ueaeft, a Taxace ocymecrBae- 
nne pyxoBoacTBa Bceft rpynnoft h  pacnopn- 
HceHne xoHTpoabHHMn naxeTaMH axunfl 
c b o h x  cneiiHaan3HpoBa,HHHX npeanpHHTnft. 
9 t o  oßmecTBO HBaneTCH pyxoBoanuinM 
neHTpOM Bceft rpynriH.

«Pnp M a C . A .  A y T O M o ß n a e  C n T p oeH  3a- 
HHM aercH H enocpeacTB eH H O  n p o n s B o a c T -  
bom aBTOM Oßnaeft. B ee p a cn op n a ceH n n  Ha- 
x o a n T c n  Becb x o M n a e x c  n poM H m aeH H H X  
saaH n ft n oß op yaoB aH H H , n e o ß x o a H M H x  
a a s  n p oH 3 B oacT B a , b n ac T H oc rn , p n a  3aBO- 
a oß , H a x o a n m n x c n  b 15-m o x p y r e  r i a p n x a  
n n a p H Ä c x o r o  p a fto H a , 3 a B o a u  b P eH H e  n 
P e ftM ce , a a ß o p a T o p n n  n  n c c a e a o B a T e a b -  
c x n e  ynpencaeuH H  b B ean 3 H . K a n n T a a  SToft 
^ n p M H  oueHHBaeTCH b 737 MaH. ())paHKOB, 
a o ß m a n  CTOHMOCTb B cex  ee p e c y p c o B  —  b 
1 M a p a . 120 MaH. (JjpaiiKOB (a o  a e a a a b B a -  
unn 4 > p a i i « a ) .

«PnpMa CocneTe KoMMepcaab CnTpoeH 
üaHHMaeTcn npoaaixeft aBTOMOßnaeft. OHa 
HMeeT p n a  ny»XTOB no cßHTy n peMOHTy 
aBTOMOßnaeft, xoTopne pacnoaonceHH b 
raaBHbix ropoaax ®paHunn. B ee pacnopn- 
>xeHnn HaxoanTCH ToproBHe (})OHaH, a Tax- 
* e  pa3annHoe HeaBnacnMoe HMymecrBO n 
oßopyaoBaHne, HeoßxoanMue aan ee aen- 
reabHOCTH. KannTaa <j)npMH oueHHBaacn 
(a o  aeßaabBannn) b 37,3 MaH. cJ)panxoB.

K  3TOM y TpOÖCTBeHHOMy oß 'beanH eH H io  
n p n M H x a e r  p n a  ty n im a n o B , cn e n n a a n 3 n p o -  
b b h h h x  n o  x a p a x T e p y  B b in ycxa eM o ft hmh 
npoayK U H H  n a n  n o  p o a y  a eH T ea b H o e rn . 
K  nx n n c a y  o th o c h t c h  c a e a y ro u tn e  n p o -  
M HHiaeHHbie (J )Hanaabi:

1. AyTOMoßnab Bepane (aoan  ynacTHH 
97,2% ) —  nepBaa 4>paHuy3cxaH 4>npMa, 
HanaBuian naroTOBanTb rpy30Bbie aBTOMO- 
ßnan. 3aBoan ee naxoanpca b rr. BeHHCbe 
n BypjxaH Bpeoc. Ona BbinycxaeT rpy30- 
Bbie aBTOMoßn.iH rpy3onoaT.eMiiocTfaio o t  
6 ao  30 r  n aBTOMoßnan cneunaabHoro 
HaaHaneHHH. B 1968 r. 3a,Boau (j)npMH b h - 
nycTHan 16,1 t h c .  aBTOMOßnaeft. <J>nana- 
aoM MOHonoanft CmpoeH ona craaa b 
1967 r.
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40 AßTOMoÖHJibHaa npoMUUijteHHöctb &  5, 1070 r.

2. EHrpenajK e PeniOKTep (a o a h  ynacraa 
50,6% ) —  npeanpuHTHe, KOTopoe npoa3- 
b o ä h t  oßopyÄOBauHe (penyKTOpu).

3. CoCHCTC Ä e KoHCTp lOKCbOH e  ä ’Okc- 
njiOHTacbon A e M aTepbaab e  M orop  ( ä o a b  

yaacraa 8 6 ,6 % ) —  <j>apMa, K o ro p a a  33hh- 
MaeTca npoH3BOÄCTBOM m sKcnayaTauaeä 
A B araTeaea  h oßopyaoB aH aa.

4. ra30>KeH e MäTepbHAb MeKBHHK (AOAH 
yaacT aa  98,8% ) —  (jmpMa, BbrnycKaroiuaa 
ra3oreHepaTopu h MexaHaaecKoe o6opyao- 
BaiHHe.

KpOMe.Toro, b rpynny MOHonoaaa C h t- 
poeij bxoäht  p «A  HenpoMHUiAeHHbix <j>aaa- 
aabß, xak, fianpHMep, ToproBaa (pupMa A b* 
ro-Bap, TpaHcnopTHbie (papMU. TpaHcnop 
CaTpoeH ( äojih yaacTaa 99,9% ) h Chtökc
(ropOÄCKOH H OeAbCKHH TpaHCnOpT, AOAH
yaacTaa 51 ,9% ), <j>HHaHCOBaa (papMa Co- 
C H e re  Ae KpeAH a aToHAecrpa ayroMo6aab 
(CH<t>A) h Morae apyrae  MHoroaacaeHHUe 
(pHAHaAU KaK bo «DpaHuaa, T a «  a 3a rpa- 
HHuefi. B Taöji. 3 upHBeAeHu HeKOTopue 
SKOHOMHaecKHe aaHHue MOnonoÄHH 3a ro- 
Abi, oipeAiuecTByioiUHe ee caraam eiim o c 
KOHuepHOM O naT .

Em e a o  oö ’beAHHeHHa c KoimepnoM <PaaT 
MOHonoAHH CaTpoeH  HMeaa co raam eH ae c 
3anaAHorepMaHCKoä (jwpMoä H C Y -M oto- 
peiH Bepxe, BbinycKaromeä aerKOBue aBTo- 
M o6aaa , a  c Heßoab iuoa a ra a b a a cK o a  tpap- 
m oä M a3epaTa , K3roTOBaaiomeB cnopTHB- 
Hbie a  roH o iH w e aBTOMOöaaa. CoraameHae 
c (papM oä H C y  6biao 3aKAK>aeHO c  ueabio 
COBMeCTHOK pa3paÖOTKa a  npOB3BOACTBa 
M aaoaaTpaacH U x aBTOMoßaaeä, b tom  ah- 
Cae a  c  poTopabiM  A saraTeaeM  cacreM bi 
BaHKeaa. TIo coraauieH Bio c (jiapM oii M a- 
3epaTK npeAycM aTpaB aaacb pa3pa6oTKa a 
npOB3BOACrBO MOTOpOB ßOAbUIOfi MOIltHO- 
CTB.

Ä a a  ocym ecTB aeH aa 3aKaioaeHHbix co- 
raa iu eH aä pyKOBOAareab MOiHonoaaa Ca- 
rpoeH  r ib ep  BepKO a  raaßa (JwpMbi H C Y  
(pOH XaftaekaMnip y x e  b 1965 r. opraHK30- 
Baaa coBMecTHyio <J>apMy K oM oßaab  a  b 
1967 r. —  4>«PM y KoM OTop. B KaacaoM K3 
3th x  n p eA n paaTaa  MOHonoaaa CaTpoeH  a 
4>apMa H C Y  KMeaa n o  50% KanaTaaa. 
0 6 a  napTHepa, He no3H<e aeM aepe3 roa , 
x o r e a a  6u  BbmycTBTb Ha pbiHOK T a K * e  
COBMeCTHO pa3pa60TaHHblä HMH aBTOMO- 
6aab  c  A saraTeaeM  BaHKeaa. Tlpa stom  
npeAycM aTpaBaeTca ejKeAHeBHbiä BbinycK 
500— 800 TaKHX aBTOMo6aaeft.

H 3 H3aoacenHoro Burne bhaho, a t o  o6e 
MOHonoana O aaT h CaTpoeH HMeiOT b cbo- 
eM pacnopajKeHHH pa3BeTBaeHHyio ceTb 
(paaaaaoo a upeAnpaaTHÖ a  b pa3HUx o t -  
pacaax npoMumaeHHOCTa KaK y  ce6a b 
erpaHe, TaK a 3a rpaHaueä. OAHaKo no 
CBOeä IMOIAHOCTH MOHOnOAHH 4>aaT no 
KpaaHea Mepe BTpoe npeBOCXOAHT CaTpo- 
eH. CoBMecTHO oh h  BbrnycTHaa o  1968 r. 
2,2 mäh. aBTOMoßaaeH. TaKHM o6pa30M, b

T a  6 ji h a a 3

1963 r. 1964 r. 1965 r. 1966 r. 1967 r.

2,83
537.0

438.0
358.0 
-*80,0

2,854
459.0

465.0
375.0 
90,0

3,283
548.0

489.0
405.0 
84,0

3,655
553.0

535.0
452.0 
83,0

3,661
548.0

500.0
419.0 
81,0

noica3aTeJM

OCopOT B MJIH. (ppaHK........................
Aona sKcnopTa b tu c .  (ppaHKo b . . . 
npOHSBOACTBO1 aBTOHOÖHJieA (b  t u c . ) :

o f i i u e e ................................................jierKOBUx ......................
cneUHMbHux . ,  ..............

1 n o  n oc jieAHHM ab h h u m  b 1968 r. —  460,7 t u c .  h b 1969 r. —  506,0 t u c .  aBTOMoäHJiefl.

Eßpone B03HHKaa ■ CBepxMOHonoaaa hoboto 
Tana —  MeiKAyHapoAHbiä aBTOMo6aabHbia 
KoHraoMepaT, b kotopom  raaßeHCTByiomaH 
poab npanaAaejKBT «PaaTy.

KaKOBhl npHHHHbl, KOTOpble CnOCOÖCTBO- 
B a a a  B03HBKHOBenaio T a x o r o  KO H raoM e- 
p a T a ?

KoMMeHTBpya coraam eH ae, ü b ep  BepKo 
3aHBaa: «Hea36eiKHbiM  nyTeM HßaaeTCfl 
nyTb KOHiteHTpaiiBH... H  bmchho c  <Paa- 
tom MU pernaaa  nonuTaTb caacTbe b pa3- 
peineHaa eBponeäCKoä npoöaeM bi aBTOMo- 
ßaabHaa npoMbimaeHHocTa. r io a eM y  <PaaT? 
Ä aaTeabH biü  aHaaa3 noKa3aa, n o  y  Hac 
oähb  a  Te. m e u eäa , it o  m u  coöapaeM ca  
pa3pem aTb a x  OAanaKOBbiM n y reM ». B oa ee  
onpeaeaeiiHO  BbioKa3aaacb no 3T0My noßo- 
A y  4)panu,y3CKaa neaaTb. Ta3eTa «<t>arapo» 
n acaaa :

«Coraam eHae c KOMnaHaeä «<PaaT» CTa- 
bht HOByio rpynny bo raaiBe eB'poneacKax 
npoB3BOABTeaeä a Ha aeTBepioe Mecro b 
MHpe, Aaace na TpeTbe, no Ka acc acp hk au na, 
KOTopaa paccMarpHoaeT e®paneacKae 4>a- 
aaaabi Kpaacaepa, KaK He3aBacaMbie». H 
Aaaee: «OTa onepauaa HMeeT CBoeä ueabio 
no3BOAHTb aKUHOHepaoMy oßuiecTBy C h t-  
poeH oßecneaaTb (panaHCHpoBaHHe Kanaia- 
ao®ao5KeHHÖ aaeHOB rpynnu... OcHOBHbie 
HHBecTHUHH npeAnoaaraiOTca npaMepao b 
350 <MaH. (ppaHKOB. Ohh b ochobhom npeA- 
Ha3HaaaioTCH na pacinapeHae aaiBoiAOB.pac- 
nOaOJKCHHblX .B npOBHHUHHX (PeHH, K a u ),  
Ha coopyjKeHae HOBoro 3aBOAa b Mene, 
cneuaaaa3HpyioiuerocH na npoH3BOACTBe 
Kopoßo« nepeaaa, a b ueaow aa  Bbiaeaenae 
cpeacTB, Heo6xoAHMUX a a h  yKpenaeHHB 
oömeCTB, BXOAHuiax b rpynny, a Ha npo- 
H3boäctbo hobux  Moaeaeft aBTOMoßaaea».

Oahako 6biaa a apyrae npaaaHbi. H 3 
Ta6a. 3, bhaho, h to  b 1967 r. ßbinycx aß- 
TOMoßaaeft oßmecTBa CaTpoen a aoaa  ax 
b SKcnopTe yMeHbmaaacb. B Haaaae 
1968 r. aoara  aocTaraa 700 mäh. (JipaHKOB 
H nOSTOMy OpraHH30BaTb npOH3BOACTBO 
HOBoro aBTOMo6aaa KoMo6aab (coBMecrHO 
c (jiapMOiH H C Y ) 6e3 nocropoHHea 4>HHaH* 
coboh noMOiua 6uao 6u noara HeB03M05K- 
ho, a npocb6a .0 3afiMe b 90 mah. AoaaapoB 
6biaa OTKaoHeHa npaBHi eabCTBOM. H  eine 
oaho oöcTO.TTeabCTBO cbirpaao, bhahmo,

HeMaayio p o a b . J X e a o  b to m , a t o  O p a H c y a  
M a m a e H , B a a a e a e u  3aBoaa aBTOMOöaab- 
HblX 1UHH H (paKTHaeCKH TAaBHUH X03HHH
oßmecTsa (eMy inpaHaaaeacaT 44,77% ee 
aKuaoHepHoro KanaTaaa), caaTaeT ä a h  ce- 
6a 6oaee BbiroanbiM cöbiBaTb c b o io  npo- 
ayKUHio b CLUA, a Ha aBTOMOßaaa, Bbmy- 
cxaeMbie cbohm h  3aBoaaMH —  craBHTb uni- 
Hbl HTaabHIlOKOH (pHpMbl ElHpeAJIH, npH- 
HaAaeJKameä MOHonoaaa OaaT. Flpa co* 
AeäcTBHH HblO-HOpKCKaX ÖaHKOB 3Ta CAeA- 
Ka 6biaa oipopMaeHa.

B acTopaa eBponeacKoß aBTOMo6aab- 
»o ft npOMbimaeBHOCTH, KaK H O MHpOBOM 
aBTOMoßaaecTpoeHHH, npoacxoAHT aenpe- 
pblBHblä npouecc KOHU.eHTpaU.HH npOH3- 
BOACTBa, inpouecc caa«H aa «  noraomeHHa 
MeaKHx (JiapM 6oaee KpynHbiMH. B  «acTO- 
am ee opeMH b Eapone cyiueciiB'yiOT (He 
caaTaa aMepaKaHCKax) rp a  npa6aa3HTeab- 
h o  paBHbie no m o iu h o c th  h ocnaiueHHOCTH 
rpynnu, BbinycxaioiuHe aBTOMo6aaa: Bpa- 
Tam JleaaaHA, OaaT-CaTpoeH a OoabKC- 
BareH. J3.Be nocaeAHae rpynnu t o t o b u  
B3HTb Ha ce6a opraHH3auaio a  pyKOBOA- 
CTBO eapOneaCKHM KOHTHHeHTaabHUM aBTO- 
MOÖHAbHUM KOHUepHOM. CaHHHHe MOHOUO- 
aaft O aa ra  h  CirrpoeHa caeAyeT paccMaT- 
pHBaTb K a « mar k  co3ÄaHHK) TaKoro CBepx- 
KOHuepHa.
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M ATEM ATM HECKH^ n O flX O A  K H3YHEHMK> BJIMflHHSI 
nCMXOmM3MOHOrHM MEJIOBEKA HA yriPABJIEHHE ABTOMOEHJ1EM

C YB E J1H M E H H E M  cKopocrea ÄBHTKe- 
hhh Bonpoc o B33HMOCBH3H aeaOBeKa 

C aBTOMoßaaeM npao6peTaeT BaacHoe 3Ha- 
aeHae. H3yaeHHK> stoto Bonpoca yAeaaeT- 
ca ßoabmoe BHHMaHae KaK OTeaecTBeuHH- 
MH, TAK H 3apy6e5KHHMH yaeHUMH. 0ÄH3K0 
onpeaeaeHHoa Teopaa, CBa3UBaromea nca-

xaaecKae a (})H3HoaorHaecKHe CBoacrBa ae- 
aoBeKa-onepaTopa c ero aeftcTBaaMH no 
ynpaßaeHHio aBTOMoßaaeM a BJiaaHaeM xa- 
paicrepa ynpaßaaiom ax B03AeacTBHH Ha 
pea<HM ÄBHHieHHa aBTOMOßaaa, äo  chx nop 
He cymecTByeT.

Pa3pa6oTKe MeTOAOB noaxona k  peme-

hhk ) 3toh 3aAaaa nocBamea uhka  pa6oT
H. PameBCKoro1.

TIp o a H a a H 3H pyeM , K aK ae (j ia K T o p u  bahh- 
iot Ha B e a a a a H y M aK CH M aabH oö 6e3onac-

1 Bulletin  o f  m athem atical biophysips 
v. 21— 26, 1959— 1964. Ch icago.
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HOB CKOpOCTH BO BpeMH ÄBHHCeHHH eÄHHHB- 
H o ro  bbtomo6hjih no cboöoähoh aopore. 
3aaaua Boam-ena npn ynpaBJieHHH aBTOMo- 
ÖHJieM 3aKJiioHaeTCH b to m , htoöm  yaepa<H- 
BaTb ero Ha onpeaeneHHOM paccTOHHHH 8 
ot Kpaa äopora (pnc. 1). BcneacTBHe Heco- 
BepuieHCTBa äopora h ncHxonorauecKHX 
ocoöeiraocTeft BoaHTena aBTOMOÖHnb onu- 
CHBaeT 3Hr3aroo6pa3Hyio TpaeKTopHio, 
yroa 0 KOTopofi c HanpaBneHHeM aopo, h 
oöbiiHO Man. C HeKOTopuM ÄonymeHHeM 
moxcho paccMaTpHBaTb b KanecTBe TpaeK- 
TopHH ÄBHJKßHHH npaBHnbHyio 3Hr3arooö- 
pa3HylO JIHHHK3 C paBHbIMH 0Tpe3K3MH nOÄ 
oflHHaKOBHMH yrnaMH.

BoanTenb noßopaiHBaeT pyneBoe Kone- 
co, Koraa nepeaHee Koneco h3xoahtch Ha 
paccTOHHHH 8 OT KpaH aOpOTH. rioCKOnbKy 
yron 0 oneHb Man, moh<ho npeHeöpeub xpy- 
thm  npoueccoM noBopoia Ha Kpaio npoe3- 
fla H CHHTaTb, HTO aBTOMOÖHnb nOBOpaHH- 
Baerca ot Kpan äopora npn paccTOHHHH 8 
lueatay xpaeM h 3aaHHM xonecoM.

ripH npHHHTblX Ha pnc. 1 o6o3HaneHHHX

8 n + 8 Jt+ S o  =  s-

HcKmonaa 6„ H3 BbipaaccHHH (4 ), onpe- 
aenHM ycnoBHe noHBneHHH peaKUHH r „ :

8 „ < 8 *  =
b2 (s  —  s0) +  ( « i  —  a2)  —  h 

b i  +

ÄHanorHHHO H3 Bbipaa<eHHH (4) ann pe- 
aKUHH r A nonyHHM

bi  (s  —  s0)  —  ( f l t —  a2)  —  h 

bi +  b2

B COOTBeTCTBHH C pHC. 1 paCCTOHHHB 
Mea<ay ÄßyMH noBopoTaMH paBHo

•28  —  0/o
0 )

ABTOMoßnnb npoe3>KaeT sto  paccTOHHHe 
3a BpeMH

t =
s —  sn —  2 8 - 

8 v
(2)

rae s —  iiiHpHHa äopora;
So —  n iHpHHa aBTO M oöH nn ; 
io —  a n u H a  aBTOM OÖHna;
V —  CKOpOCTb ÄBHJKeHHH.

Ecnn npHHHTb 3a BHeuiHee B03MymeHHe 
npnönH>KeHHe aBTOMOÖHnn cnnuiKOM önH3- 
ko k Kpaio äopora h CHny ero 0Ö03HaHHTb 
qepe3 H ,  t o  B03MymeHHe H n , Bbi3biBaio- 
mee b KanecTBe peaKUHH r n noßopoT aB- 
TOMOÖHnn BnpaBO, yMeHbinaeTCH c yßenn- 
qeiiHCM paccTOHHHH 6n o t  neBoro Kpan ao- 
pora, a B03MymeiiHe, TpeÖyiomee noßopo- 
Ta r A, yMeHbuiaeTCH c yBennaeHHeM pac-
CTOHHHH 8n OT TipaBOTO KpaH aOpOTH (HH- 
aeKCbi n  h a  oöo3HaaaioT npaBbifl h neBu fl

dHn
noBopoTbi). 3Haa, hto - ——  <  0 h

d U A 

d  8„

d lA

< 0 ,  h npeanonaraH aHHCHHoe co-

OTHouieHHe Meacay H n h 8a, H a  h ö n, 3a- 
nHiueM

Hn=Cl\— b\8n \ bfA — ü2— b28 n% (3 )

rae au bu 0 2 , b2 —  K03<jxj>HUHeHTU ypaB- 
HeHHÄ.

Htoöw  B03HHKana peaKKHH r „  vtnu r A 
P33HOCTHM //„— H A H t i A — H  HeOÖXÖaH- 
mo n peB b im aTb  nepmjiepHHHbift nopor uyB- 
CTBHTenbHOCTH h. B COOTBeTCTBHH C p3B6H- 
CTBaM'H (3 )

( ö i — 02)  — b i8 A  + & 2Ö11 > A ,

(4)
(Ü2— O l)— ^ 28« + 618,1 > A .

3 t h  Bbipa*eHHH n0Ka3biBai0T, h to  ecnu 
3HaHeHHe h  aocraTOHHO b h cok o , t o  8 n h 
8^ ö ya y r  OTpHuaTenbHbiMH, t .  e. nenoßeK
C BbICOKHM nOpOTOM HyBCTBHTenbHOCTH He 
CMOJKeT 3aMeTHTb npHÖnHJKeHHe aBTOMOÖH- 
nn cnnuiKOM önH3Ko k  Kpaio npoe3>KeH aa- 

cth. BenHHHHa a i— a2 mo- 
>KeT ÖblTb OTpHUaTenbHOH 
h nono>KHTenbHOH. r ip n  
aOCTaTOHHO ÖOnbHIOM 3Ha- 
aeHHH ö i— a2> 0  paccTOH-
HHe 8rt MO/KCT ÖblTb OT- 

pnuaTenbHbiM, x o th

8^ > 0 .  3 t o  03HanaeT, 

h to  BoanTenb ne oueH” - 
saeT  npnönn>KciiHH k  npaBOMy Kpaio a op o - 

th. Ecnn fli— a 2< 0 ,  t o  npn 8^ < 0  h 

8fl > 0  BoanTenb He 3aMeaaeT onacH oro 

coKpamenHH paccTOHHHH a o  neBoro KpaH 
a op o rn . TaKHM oöpa30M , rnoan c  HeKo- 
TOpblMH niCHX0(|)H3H0n0rHHeCKHMH ocoöeii- 
HOCTHMH OpraiHlHieCKH «e cn o c o ö llb l BOaHTb 
aBTOMOÖHnb.

nyC Tb aBTOMOÖHnb aBHHCeTCH BneBO n oa  
yrnoM  0  k HanpaBneHHio a op orn . B  tom  

cnynae, K o raa  8 ^  craH er paBHbiM t A , 

noHBHTCH peaKUHH r n . O aH ano OHa bo3hhk- 
HeT He cpa3y, a ie p e 3  onpeaeneHHoe Bpe­
MH r „ .  BpeMH peaKUHH r „  yMeHbuiaeTCH c 
yBenuaeHHeM cnnbi B03MymeHHH. FIocKonb- 
Ky 3 a BpeMH peaKUHH pa3.HOCTb 
H n— H A > 0  yßenHHHBaeTCH b 33bhchm octh 
OT CKOpOCTH, TO X n HBJlfleTCH (JlyUKUHeH 
CKOpOCTH.

CocTaBnniomaH CKopocru v, nepneHauKy- 
nnpiiaa k HanpaBneHHio npoeajKeft uacTH, 
BBHay ManocrH ym a 0 paBHa v p =  vQ. 3a  
BpeMH peaKUHH aBTOMOÖHnb CMeCTHTCH K 
Kpaio npoe3>Keft uacTH Ha paccroHHHe 
8^ = v 6 r „  ( v )  . M to ö u  oh  He c iex an  c ao- 
porH Bneßo, HeoÖxoaHMO nonyuHTb

v  0T„ (v ) <  8’  =

62 (s — s0) +  (at —  g 2) —  h  

bi +  b2
(5 )

IlocKonbKy aBTOMOÖHnb coBepiuaeT no- 
cneaoßaTenbHbie noBopOTH n o  3HT3arooÖ- 
pa3H0ft jihhhh, t o  ycnoBHeH n— H A > h n o -  
cneaoBarenbHO nepexoaHT b H a — H n > h .  
Ecnn ycnoBHH hbuh iotch  craTHuecKHMH, a 
H n  H H a nOCTOHHHbIMH, TO yCnOBHH 
Hn— H A > h  h Ha — H n > h ,  Bbi3biBaioiuHe 
peaKUHH r „  h r A , cooTBercTByioT cneayio- 
iuhm cooTHomeHHHM MeHcay noporoM HyB- 
CTBHTenbHOCTH h  H CHnoö B03Öy*aeHHH 
CBH3H M exay  BXOaHbIMH H BblXOUHblMH 
HeftposneMeHTaMH E,  E n— E A > A ,
Ea — E n > h .  Pa3HOCTb B03ÖyHCaCHHH 
E n— E a  onpeaenaeT, >ito r n öyaeT npn 
E n— E A > h ,  a r A —  npH E A— E n > h .

OaHaKO, Koraa ycnoBHH He hbuhiotch  
CTaTHHeCKHMH H KOTaa H n H H A H3MeHH-
lOTCH C TeUeHHeM BpeMeHH, H3MeneHHe 
E n — E j i  OTCTaeT OT H n — H a . EcnH Bpe­
MH npoxo>KaeHHH npHMonHHeHHoro yiacT- 
Ka 3HT3arOOÖpa3HOH nHHHH B COOTBeTCTBHH 
c Bbipa>KeHHeM (2 ) öonbiue, ueM BpeMH 
r „ ( v )  h t A ( v ) ,  t o  k TOMy BpeMeHH, Koraa 
H „—H A> h  H3MeiiHTCH Ha H ji— H „ > K  
pa3H0CTb E n — E A T3KJKe yCneeT CMeHHTb 
3HaK. O aH ano ecnn t  HeaocTaTouHO Benn- 
ko, t o  noxa H n— H A > h  aeftcTBeimo co o t-  
HouieHHe 0 < E „ — E A C h  nnn aaa<e 
E n— £ ^ < 0 .  B 3tom  cnyuae, npHÖnH3HB- 
uiHCb k neBOMy Kpaio aoporn, BoanTenb ne 
öyaeT aenaTb KoppeKTHpyioiuero noßopoTa 
BnpaBO h a a * e  MoaceT caenaTb ou ihöoh- 
Hbifl noßopoT BneBO, h to  npHBeaeT k ci>e3- 
a y  c äopora. TaKyio » e  KapraHy mohcho 
naönioaaTb bo BpeMH npHÖnHaceiiHH aBTO- 
MoöunH k npaBOMy Kpaio.

BpeMH peaKUHH BoauTenu Ha B03Myme- 
HHe b BHae onacHoro npnönHJKeHHH k Kpaio 
äopora aonJKHo ÖblTb Meiibiue, ueM Bpe­
MH t, t .  e.

T C t .  (7 )

H 3 cooTiiom eiiHH (2 ) h (7 ) onpeaenneT- 
ch 3Haqeune öe3onacHofl ck op o cth  aßHJKe-
HHH

(S —  S0 —  28 - IW

0 x
(8)

3 to  Bbipa>KeHHe no3BonneT onpeaenHTb 
3HaueHHe öe3onacHoü ckopocth c yqcTOM 
KOHCTpyKTHBHbix napaMeTpoB S0, Iq ncuxo- 
<J)H3HonorauecKHx 0, t  h aopo>KHbix ycno­
BHH s, 8, 0. npu aonyiueHHH, h to cuna ot- 
BneKaioiuero B03MymeHHH nocTOHHHa, mojk- 
ho nonyuHTb tjiopMyny ana onpeaeneHHH 
BpeMeHH peaKUHH

1 E
■t =  —  log — — , (9)

E — R o  ’

rae E

a htoöh He cbexan BnpaBO neoöxoaH M o 
nonyuHTb

v  bxA ( v )  <  8* =

b i  ( s  s 0)  —  ( a i  a a ) —  b  t

~  v f f e  • (6>

BbipajKOHHH (5) h (6) onpeaenniOT Be- 
nHHHHy npeaenbHofl öe30nacHoä ck op octh  

aBHJKeHHH. EcnH VA B BbipaaceHHH (5) 

MeHbine, ueM v *  b BbipaaceHHH (6 ),  to  
aBTOMOÖHnb cbeaeT c äopora BnpaBO npn 
CnHIUKOM BbICOKOH CKOpOCTH.

cnna B03öyKaeHHH cbh3h Me>Kay 
BXOaHbIMH H BbIXOaHUMH IieflpO- 
sneM eH TaM H ;

R 0 —  nopor qyBCTBHTenbHOCTH Buxoa- 
h h x  HeftpoaneMeHTOB; 

k  —  no cTO H H H aa BpeMeHH B03Öy>Kae- 
HHH.

Cuna B03ÖyacaeHHH E  öyaeT onpeae- 
nHTbCH BbipaateHHeM

£ = ß (/ / - A ) ,  

rae ß —  K03(J)4)HUHeHT nponopunonanb-
IIOCTH.

B tom  cnyuae, K oraa  Ha HecKonbKO Haen- 
THHHblX CBH3eft aeÜCTByiOT B03MymeHHH c 
OaHHaKOBOH CHnOH, MOHieT B03HHKHyTb 3(ß- 
4>eKT TOpMoa<eHHH peaKUHH. 3 to on p eae- 
n n er u ecn ocoönocTb qenoBCKa tohho B03- 
aeftcTBOBaTb Ha op ra u u  ynpaBneHHH b  

cnoacHoü cmyauHH, b kotopoü  aocraTOHHO
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MHOrO B03MymeHHH paBHOH HHTeHCHBHOCTH. 
noaoßHble TOpMOJKeHHH BKBHBajieHTHbl 
yBejlHHeHHIO nopora HyBCTBHTeAbHOCTH. no- 
3T0My, ecAH b ÄonojineHHe k B03M ym eH H io, 
HBAHKHlieMyCH pe3yBbTaTOM OTKAOHeHHH 
aBTOMOÖHJiH o t  3aAaHHOro Kypca, noHBAH- 
iotch Äpyrae oTBAexaiomHe cjiaKTopbi, to  
nopor ByBCTBHTejibHOCTH R  B03pacTaeT n 
BpeMH peaKUHH x yBenHHHBaeTCH.

P a ccM aT p H B a n  T aK o ft OTBAeKaiom H H  <{>aK- 
TOp, KaK B03AeÜCTBHe Ha aBTOMOÖHAb ne- 
p oB H O creft A o p o r n ,  H M eiom e ft CH H ycoH AaAb- 
HblH npO(j)HAb, MOJKHO CHHTaTb, HTO CHAa 
BH eu iH ero  B03M ym eHHH H, n p eA craB A e iiH O - 
r o  b BHÄe c ep n n  toam kob npH n p o e 3 A e  n o  
HeCKOAbKHM HepOBIIOCTHM, paBH a

Hi =  Ci<u\

rfte C\ —  K03(J)(|)HUHeHT, 3aBHCHIUHH OT 
KOHCTpyKHHH aBTOMOÖHAH, Bbl- 
COTbl HepOBHOCTeft H paCCTOHHHH 
M e *a y  HHMH.

/Iah npHMepa b KanecTBe Apyrnx otbac- 
KaiOUiHX (j)aKTOpOB, TOpM03HIHHX AeÖCTBHH 
boahtcah no ynpaBJieHHio KypcoM abhjkc- 
hhh, mojkho ynecTb cnjiy 3ByKa, co3Aaßae- 
Myio BeipoM H2= c 2v3, Ha^nnne 3H3Kob Ha 

• Aopore hjih HajiHHHe Apyrnx aBTOMOÖn- 
Jien H3= c 3v. Bboahtch o6o3HaneHHB 
ß ic i+ ß 2c2= a ,  ß3c3=/.

MtOÖH yMeilbUIHTb BJlHHHlie TOpM03HlHHX 
(ßaKTOpOB Ha BpeMH peaKUHH, BOAHTeAb 
eme öoAbiue BHHMaHHH yAeAHeT ynpaBJie­
HHio aBTOMoÖHjieM. 3 t o  cnocoöcTByeT po- 
d y  B03Öy>KjieHHH cooTBeTCTByiomero ueiiT- 
pa na BeJiHHHHy A E .  Oahhko B03ÖyjKAe- 
Hne A E  He mojkct yßeAHMHBaTbCH öecKO- 
HeHHO, OHO aCHMnTOTHHeCKH CTpeMHTCH K 
3HaqeiiHio HacwnieHMH A E ac.

Ha xapaKTep peaKUHH boahtcah bjihhiot 
TaKJKe B03MymeHHH, KOTopbie no CBoefl 
npHpOAe HBJIHIOTCH 4>yHKHHHMH AOpOJKHblX 
II KOHCTpyKTHBHblX B03MymeilHH H MOTyT 
paCCMaTpHBaTbCH KaK B03ÄeÜCTBHe yTOM- 
JieHHH. MOJKHO CHHTaTb, HTO B03MyUjeHHH 
o t yrOMJieHHH nponopuHOHajibHbi av3, jv  h 
33BHCHT OT BpeMeilH ÄBHJKeHHH aBTOMOÖH- 
J1H, T. e. npn BBeAeHHH K03(|)(|)HHHeHT0B f 
h g  ohh paBHbi fav3t h gjvt. Ecah ynecTb 
BJIHHHHe KOHCTpyKHHH CHAeHbH Ha ycra- 
JiocTb q boahtcah, to  CAeAyeT Aoöa- 
BHTb qi.

HanpH*eHne BiiHMaHne A E ,  KOTopoe 3a- 
BHCIIT OT CKOpOCTH ABHJKetlHH A E = U ( v )  H 
nponopuHOHajibHO BpeMeHH, öyaer TaKJKe 
yßeJiHHHBaTb 3<J)(j)eKT ycTajioc™  d u (v )t  h 
BeJIHHHHy R.

Ecjih npHHHTb, h to  CHJia Bcex B03Myiue- 
hhh HaMHoro öojibiue nepwßepHHHoro no­
pora HyBCTBHTeAbHOCTH, TO BbipaJKeHHe ÄJIH 
nopora HyBCTBHTeAbHOCTH R bhxoahoto 
sjieMeHTa c yneTOM TopM03Hiuero bjihhhhh 
B03MymeHHH ÖyACT

R = R o + a v 3-\-jv-\-fav3t-\ -g jv t+ d u (v )t +
+ qt. ( 10)

ÜOCKOJIbKy BpeMH t yBeJIHHHBaeTCH, TO 
npn onpeAejieHHOH CKopocTH ÄBHJKeHHH Be- 
jiHHHiia R  npeBWCHT E -\ -A E ac, t .  e. t  öy- 
AeT p aß iio  öecKOHenHocTH. 3 t o  03HanaeT, 
h to  b A am ib ix  ycAOBHHX BOAHTejib TepneT 
B03M0 JKH0 CTb ynpaBAHTb aBTOMOÖHAeM II 
BbHiyjKAeH CHH3HTb CKOpOCTb ÄBHJKeHHH.

B  nacTHocTH, cymecTByeT T a n o e  3HaneHHe 
CKOPOCTH, npH KOTOpOM yCT3A0CTHbIH Stß- 
<j)eKT, B03HHKaiOmHH OT AailHOH KOHCTpyK­
HHH KaÖHHbi, 0Ka3biBaer naHMeiibuiee bjihh- 
Hlie Ha BOAHTeAH.

3HaieHHe MaKCHMajibHOH 6e3onacHofl 
CKopocTH  ABHJKeHHH onpeAeAH eTCH  COB-

MecTHHM peuieHneM ypaßiieHHH (8 ) h pa- 
BeHCTBa

H ee 3HaneHHe nym, K O Topu ft aBTOMOÖHAb 
n p oH A eT  6e3  cb e 3 A a  c A oporn  npn abhjkc-

X =  —  lo g  
R

E + A E a

E  +  A E ac  —  [7?o +  a v3 -f j v +  f  a  vH + g jv t+ d u  (v) t+ q t ] (11)

B o3 p a cT aH H e  c h jiu  BH euiH ero  B03M ym e- 
HHH H  HAH yBeAHUeHHe KOAHHeCTBa B03M y- 
ineHHH t l  npHBOÄHT K TOM y, HTO yBeAHHH- 
BaeTCH B03Ö yjKAeH H e E, CTpeMHCb K HCKO- 
TO poft BeAHHHHe, H yCHAHBaeTCH B3aHMHOe 
TOpMOJKeHHe H eftposA eM a iTO B , yBeAHAHBan 
n o p o r  HyBCTBHTenbHOCTH R, raK JK e crpeM H - 
m eücH  k  on p e A C A en n o M y  n p e A e A y .

TaKH M  oß p a3 0 M , b c o o tb 6 tc tb h h  c  paß eH - 
c tb o m  (1 1 )  n p n  yBeAHueHHH H BpeMH p ea K - 
HHH x  acHMüTOTHuecKH npH6nn>KaeTCH k 
3naqeH H io  x ac. 3 t o  noATB ep jK AaeTC H  3Kcne- 
pHM eHTaAbHHM H HCCACAOBaHHHMH, B KOTO- 
pblX O npeAeAH AaCb 33BHCHMOCTb BpeMeHH 
peaKHHH r  o t  MHCAa B03M yu;a io iH H X (ßaK- 
T o p o B  n  (p n c . 2 ) .

n p n  ABHJKeilHH aBTOMOÖHAH yrO A  3HT3a- 
T006pa3H 0H  TpaeKTOpHH H3MeiIHeTCH B HH- 
T ep B a A e  o t  0 a o  0  h 3HaqenHH e r o  p a c n p e -  
AjeAHIOTCH B COOTBeTCTBHH C (JiyilKHHeH p a c - 
npeAeAeH H H  / ( f l ) .

BepOHTHOCTb TOTO, HTO aBTOMOÖHAb B 
KOHHe yu acTK a  3HT3ara n e  c b e a e T  c A o p o rn , 
B03M0JKII3, eCAH He yAOBAeTBOpHeTCH COOT- 
Hom eH H e

0  <  0 <
s — sn — 25

V x  +  l 0

BepOHTHOCTb OTCyTCTBHH anapHH ÖyACT 
onpeueAH TbCH  H3 paß enc T B a  

s ~ s „ ~  26
V  x +  l„

P c =  l  / ( 8 ) r f  0-
o

(12)

HHH C A3HH0H CKOpOCTblO. Ü O  AAHHe 3T0T0 
n y m  cyAHT o HaAe>KHOCTH ynpaBAeHHH aB- 
TOMOÖHAeM.

OöyueHHe b o a h tb a h  ynpaBAHTb aBTOMO- 
ÖHAeM m ojkho paccMaTpHBaTb KaK npoHecc 
cyjKeiiHH nAOTHOCTH pacnpeAeAeHHH /(0), 
nOCKOAbKy HCOnblTHblH BOÄHTeAb ynpaBAH- 
eT aBTOMOÖHAeM c HeKOTopbiM npeßbiuieHH- 
eM HeoöxoAHMUx nonpaBOK yrAOB noßopo- 
Ta 0.

CuHTaeTCH, h to  BOAHTeAb o c b o h a  ynpaB- 
AeHHe aBTOMOÖHAeM, ecAH HAOTHOCTb pac- 
npeAeACHHH / (fl) öyueT cooTBeTCTBOBaTb 
33A3HH0H AAHHe nyTH, npH KOTOpofi HC- 
KAioueH cbesA c Aoporn, KaK OTMeueHo bu- 
paJKeHHeM (1 3 ) .

E c a h  yuecTb, h to  3HaueHHH BpeMeHH 3a- 
na3AHBaHHH x raKJKe pacnpeAieAeHbi CAy- 
HaifHblM 0Öpa30M B COOTBeTCTBHH C (|)yiIK- 
HHeft u(x), t o  HAOTHOCTb pacnpeAeAeHHH 0 
b HiiTepßaAe 0 h 0+A0 npn ycAOBHH, mto t  
naxoAHTCH b HiiiTepBaAe x h t + A t ,  paBHa

P(Q, x)=f(Q)u(x)dQdx. (1 4 )

BepOHTHOCTb TOTO, HTO yAOBAeTB0pH6TCH 
HepaBCHCTBO (1 3 )  HAH HTO aBTOMOÖHAb He 
cbeAeT c A o p o rn , c A e A y io m a H :

S —Sn— 28

8 ["  v  x  +  l 0 1

P C= J  B(T) J /(0)rfO \dx. 
o L o J

H a CKOpOCTb 3BTOMOÖHAH BAHHIOT T3KJKe 
pa3AHHHble ÄOpOJKHbie CHTyaHHH, B03HHK3- 
lOHIHe B yCAOBHHX HanpHJKeHHOTO ÄBHJKe- 
HHH no MarHCTpaAH B HeCKOAbKO pHAOB.

E c a h  paccM O TpeTb  ä b h jKeHHe b A ßa  pnaa 
B OAHOM H anpaB AeilH H , TO epeAHHH CKO­
pOCTb 3BT0M0ÖHAH Ö yAeT

c

N  ’v cp ■ (15)

TaKH M  OÖpa30M , MOJKHO yCTaHOBHTb, MTO 
C B03paCT3HHeM V  yBeAHHHBaeTCH PB =  
=  1 —  Pe BepOHTHOCTb Cbe3Aa 3BTOMOÖHAH 
c  A o p o rn . O ä h 3 k o  AaJKe npH b w c o k h x  311a- 
ueiiHHX CKOpocTeft c y m e c T B y e r  (n p a n A a  
BeebM a M a A a n ) BepOHTHOCTb OTCyTCTBHH 
aBapnH .

B COOTBeTCTBHH C paBeHCTBOM (1 ) Ha 
eAH H H uy paccTOHHHH npHxoAHTCH o n p e A e - 
A e i in o e  KOAHuecTBO 3H r3aroB

TAe C  —  KOAHHeCTBO aBTOM OÖHAe», npo- 
e3JK aiom H x b eAH H H uy BpeMeHH; 

N  —  c p e A iie e  m hcao aBTOM oÖHAeii Ha 
y q a c T K e  rnocce ä o c th to h h o
ÖOAbHlOH nDOTHJKCHHOCTH.

FIpH H3MepeHHH AAHHbl 3BTOMOÖHAH B 
ÄOAHX AAHHbl UlOCCe CBOÖOAH3H AAHH3 pH- 
A a , He 33HHT3H 3BTOMOÖHAHMH, COCTaBAHeT 
1— 0,5A//0 h m o jk h o  3 an n ca T b  a a h  cpeAHeft
AHCTaHHHH

7 _  1 — 0 .5 M o 
“  0,5 N

(16)

s — s0 — 28 — 0 l0

JTah oöeoneH enH H  naA eJK H oro  y n p a B A e ­
HHH na BceM nyTii abhjkchhh L H eoöxoA H -
MO, HTOÖbl

1. (13)
n p n  H3BecTHon / ( f l )  h napaMCTpax, xa- 

paKTepn3yiomHX u o p o ry  h koh ctpvku h io  
3BT0M0ÖHAH, C yHeTOM BbipaJKeHHH (12) H 
Toro, 4 to  vt=L, m ojkho onpeAeAHTb cpeA-

n p H H H M a eT C H , MTO T 0 p M 0 3 H 0 H  nyTb  L  
yß eA H M H B aeTC H  n p o n o p u n o H a A b H O  K B a a p a -  

Ty  CKOpOCTH, t .  e .

L =  av2cp,

TAe a — K03({)(j)HUHeHT npOnopHHOHaAbHO- 
CTH.

K o rA a  HAyiUHH BnepeAH aBTOMOÖHAb 
BHepanHO OCTaHaBAHBaercH, BOAHTeAb 
3aAHero 3 b t o m o ö h a h  B03AeftcTByeT na Top- 
M03a AHUIb n o  HCTeMeHHH BpeMeHH Tl. 3a 
3T0T npOMeJKyTOK aBTOMOÖHAb npOXOÄHT 
paCCTOHHHe TiUcp II OÖIUHH nyTb TOpMOJKe- 
HHH paBeH

Eq =  x {v cp +  av\p  . (17)

I
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Ä a n H a a  B e an iH H a  a o a a c H a  ÖHTb M eHbuie, 
tcm ÄHCTaHuna M ea ca y  aBTOMOÖHaaMH l ,  
t . e. c yaeTO M  BbipaaceHHft (15) —  (17) 
no.nyHHM

av<cp  +  ^T i  —  ~ ĵ J  v cp  +  l o <  0 -  

2
Ecan C < — , t o  m ohcho onpeaeaHTb 

•ti
BepxiiHH v e h  hhhchhh  v H n p e a e a b i 6e3- 
OnaCHOH CKOpOCTH ÄBHJKeHHB.

H hhchhh  n p e a e a  c k o p o c th  03H anaeT , >uo 
aaa Ä a H H oro  noTO K a aBTOMOÖHaeft C  n pn  
MaaoM 3HaaeHHH c k o p o c th  b p e 3 y j ib T a ie  
yB eam eH H a N  b BbipaaceHHH (15) a n c T a n - 
UHH M e * a y  aBTOMOÖHaaMH ß y a e T  CJIHLUKOM 
M aaa.

Ecan cBHTaTb, h to  TaKoe HanpaaceHHoe 
aBH*eHHe, npn k o to p o m  aocraraeTca iihhc- 
hhh npeaea c k o p o c th ,  MaaoBepoarao, t o  
MOHCHO paCCM aTpH BaTb HHW b M3 KCHMajIb- 
Hoe 3HaaeHHe öe3onacHoft c k o p o c th

v  = ------------------------------------------------------------------ .
2 a

K OTBJleKaromHM cjiaKTOpaM , BJ1HHIOU1.HM 
Ha ■ BejiHMHuy t ,  a o ö a B a a iO T c a  CHTyauiiH  o ö -  
rona  o a H o ro  aBTOMOÖHaa ap y rH M .

riyCTb CKOpOCTH aBHHCeHHH aBTOMOÖHaeft 
p a c n p e a e a e n w  o x o a o  3H a*ieiiH a v cp  h  na 
eaHHHue aaHHW  rn o cce  H eK O T opoe K oan n e- 
c tb o  z  aBTOM oßHJiefl ÄBHJKeTca c o  3HaaeHH- 
HMII CKOpOCTefl V H O+Aü, a  OÄHH aBTOMO- 
ÖHab —  CO CKOpOCTbK) v ' > v .  Ko/IH'teCTBO 
aBTOMOÖHaeft, KOTOpWe OH OÖrOIIHT B CÄH- 
im u y  BpeMeHH, p a ß iio  

v '

z1 =  N  J (v' — v )f ( v )  dv.
0

KojH iaeCTBO aBTOM OÖHaeft, KOTOpbIM CJie- 
ayeT  o ö roH B T b  aBTOMOÖHab, aB H a cy ian ftca  
CO CKOpOCTbK» v ' ,  paBHO 

00

=  N  J ( v  —  v ' ) f ( v ) d v .

Vl

O ö ro H a e M b ie  h o ö ro H a io m H e  aBTOMOÖHan 
aß a a iO T ca  oTBaeK a iom H M H  ’cj)aKTopaM H h , 
B a n a a  Ha n o p o r  nyBCTBHTeabHOCTH R,  yB e- 
jiHHHBaraT ap eM a  T i  b c o o t b c t c tb h h  c  <{>op- 
M y a o ft  (11 ). O a H a K o  o ö t o h  a p y r o r o  aBTo- 
m oöh h h  O TB aeaaeT  B oaH T eaa  ö o a b in e , aeM 
o ß ron a iom H Ü  aBTOMOÖHab h, b b o ä h  k os i})-  
(j)HUHeHTM nponopu H O H aabH ocTH  a 3 h b 3, 
m ohcho paßeHCTBO (9 ) Bbipa3HTb T an :

T =  -7- log X 
k

_____________ E_____________
X  £  —  (/?„ +  a v 3 +  j v  +  a , z l  +  b . z j  ’

H 3  SToro BbipaaieHiHH 'mohcho o n p e a e -  
aH Tb M aKCHM aabHoe 3H aaeH iie  ö e 3on a cH o ft 
CKopocTH , e c a n  H3BecTHa (jiyHKUHa p a c n p e -  
a ea eH H a  c K o p o c re ft  h Bce B x o a a m H e  b yp aB - 
H eiiH e K03tj)(j)H iiHeHTbi, x ap aK T ep H 3y io m H e 
K a a  KOHCTpyKrHBHbie n ap aM eT p b i aßTOMO- 
6 n a a , TaK  h n cn x o (j)H 3HÖaorHHecKHe CBofi- 
CTBa a ea o ß e K a .

F Ic H x o < })H 3H o a o r n a e c K H e  n a p a M e r p b i  a e a o -  

B e K a  B a H a iO T  H a  6 e 3o n a c H O C T b  a B H J K e n n a  

n p n  n o a ß a e H H H  b o  B p e M a  o ß r o n a  B C T p e a -  

H b ix  a B T O M o ß H a e f l .  E c a n  B p e M a , H e o ö x o a H -  

M o e  a a a  ß e s o ^ n a c H o r o  o ß r o H a ,  M a a o  O T a a -  

a a e T c a  o t  B p e M e i m ,  K O T o p o e  n y > K H O  a a a  

T o r o ,  a T o ß b i  n p o H 3o m a o  C T o a K i iO B e i iH e  c o  

B C T p e a n b iM  a B T O M o Ö H a e M , B o a i i T e a b  m o jk c t  
n p H H H T b  h bh  n p a B i i a b i i o e ,  H a u  H e n p a B i i a b -  

n o e  p e m e n H e .  K p o M e  t o t o ,  B 03 M 0 > K H a  ch - 
T y a u n a  « O T c y T C T B H e  p e u i e i m a » ,  K O T o p a a  

C H H J K a e T  B e p o H T H O C T b  H e n p a B i i a b H o r o  aeii- 
C T B H H .

EcaH o6o3naaHTb aepe3 p ( A ) naoTiiocTb 
pacnpeaeaeHHH KoaeöaHHH nopora ayBCTBH- 
TeabnocTH A, a aepe3 <p pa3HHuy Me>Kay 
BpcMeHeM, HeoßxoÄHMbiM aaa o6rona, h 
BpeMeHeM, Tpe6yeMbiM aaa CToaKHOBeniia 
(<p>0 —  onacHOCTb), t o  m o jk h o  onpeae- 
aHTb BepoHTHOCTb npHHHTHH HenpaBHabno- 
ro pemeHHa

-  (ft+ <f)
P e =  J  P ( A ) r f A .

— 00

n p H p o c T e  a n c a a  oT B a eK a iom H x  (jjaKTO- 
poß yBeaHBHBaeTca nopor ayBCTBHTeabHO-

CTH h ,  aTO npHBOaHT K yMeHbUieHHIO P ß .  
3 t o  nponcxoanT b pe3yabTaTe Toro, b t o  
BcaeacTBHe yBeanaeHHa h  b coMHHTeabHHX 
CHTyaunax B03pacTaeT ancao cayaaeß, Kor- 
aa BoanTeab ne npnHHMaeT pemeHna. Ta- 
Kaa noBbiuieHHaa ocTopoacHocrb yMeHbina- 
eT BepoHTHOCTb npHHHTHH HenpaBHabHoro 
peuieHHH.

YaoBaeTBopHTeabUbie pe3yabTaTbi npH 
onpeaeaeHHH P ( A ) aaiOT BbipaareHHe

P ( A ) =  - y -  ,

rae k0 —■ KoarjxjjHUHeiHT, xapaKTepH3yK3- 
mnii BHyrpeiHHee H3MeHeHHe no­
pora ayBCTBHTeabHOCTH.

Ä hh <p>0 HMeeM

Pa3anaHbie 3iiaaeHHa BpeMenn cp npt; 
aBHHceHHH BCTpeaaiOTcn c pa3aHaiioft Bepo- 
HTHOCTbK). TaK, npH aBHHCeHHH na npaMO- 
anHeÖHOM yaacTKe a op o rn  c  xop ou ie fl bh- 
aHMOCTbK) BCe 3HaaeHHH <p paBHOBepOHTHbl. 
H a  aopore c öoabuiHM ancaoM noßopoTOB 
ßoabu ine 3naaenHH cp ö o a e e  BepoaTHbi.

E caH  / (cp) H B a a e Tc a  naoTiiocTb io pac- 
npeaeaeHHH cp, t o  oß m aa  BepoHTHOCTb ne- 
npaBHabnoro pem eiiHa

CO

P e =  I  P ß ( ? ) / ( ? )
ü

B 3tom  cayaae, ecan cp<0, oöron ne ona- 
cen h nenpaBHabiioe aeflcTBHe BoaHTeaa He 
BeaeT k aßapHH.

TaKHM oßpa30M, b p a öoT ax  H. PameßcKO- 
ro  noKa3aH MaTeMaTnaecKHH n o a x o a  k  ko- 
anaecTBeHHOMy anaan3y BanaHHa ncnxoifiH- 
3HoaorHaecKoro coctoh h h h  BoaHTeaa Ha 
ero  B03MoncnocTb ynpaBaaTb aßnaceHHeM 
aBT OMOÖHaa C pa3HHHHbIMH CKOpOCTHMH 
aBHJKeHHH npn pa3H00ßpa3HbIX BHeUIHHX 
B03MymenHax.

KaHfl. Te xH . HayK IO. A. KOHEB

y f l K  6 2 9 .1 1 4 .6 «1 9 7 0 » (7 3 )

OCHOBHblE OCOBEHHOCTM  JlErKOBblX ABTOMOBHJ1ER C lilA  
MOAEJ1EH 1970 r/

B MOflEJIHX 1970 r. 3HaaHTeabHbix 
H3MeiieHHH ne npoH3oflaeT, oanaKo 

noHBHTca HecKoabKo HOBbix aBTOMOÖH.nen 
H MHOrO aBTOMOÖHaeft C H3MeHeHHUM 
BHelHHHM BHaOM. PaCCMOTpHM TOabKO H8H- 
öoaee Baxiiib ie ocoöeHnocTH aerKOBHx aB- 
TOMoßnaeH.

Bnepßbie co3aainibiH aBTOMoßnab «X op  
HeT» KOHuepua AMC, coBepuieHHO h o b o h  
no npHHunny KOHcrpyKHHH, ueHe h xyao- 
*ecTBeHHOMy ocJ)opMaeHHio. O h  npeaHa3- 
naaeH (icKaioanTeabHO aaa pbiHKa aeiue- 
BblX aBTOMOÖHaeft.

H a «6 o a e e  3H anH Teabiib iM  H3M eHennaM  
n oa B ep rca  aBTO M O önab «J lm iK o a b H  K o h - 
TKH eH Taab».

O h  noHBHHca b Ty  nopy, Koraa rnaa 
ancKyccHa o npeHMymecTBax 6e3paMHoft, 
Hecym.cn KOiiCTpyKUHH Haa KOHcrpyKitHeii 
c OTaeabHMMH paMon h Ky30B0M. Toraa

* «ABTO M O Ö H abH aa n p oM b im a eH H ocT b  
.CIUA». JOM,,1:41,,]^ .7 (10}, c tp .1 7 — 19. 107

Ha aBTOMoÖHae ycraHaBaHBaaca HecyuiHH 
Ky30B, KOTOpblH COXpailHaCH ao  3TO.ro ro- 
aa. B 1970 r. aBTOMOÖHab onaTb icoH- 
CTpynpyeTca c OTaeabHOH paMon b m c c to  
Hecymero Ky30Ba.

4>npMa Illeßpoae npeaaaraeT HOBbift, 
«p a cH B O  o4)opMaeHHbiii cnopTHBHbiH  aer- 
k o b o h  aBTOMOÖHab «MoHTe K apao».

B OCHOBHOM Ky30Ba aerKOBbix aBTOMo- 
ÖHaeä KOHuepHa G M C  c KapKacoM th -  
na A  oöopyaoßaHbi coBepuienno h ob h m h  
naneaaMH. B pe3yabTaTe H3MeiiHaca Biiem- 
hhh  BHa aBTOMOÖHaeft >F-85 (JrnpMbi Oaac- 
Moöna, «Tew necT » (J)npMbi TIoHTHaK, a 
TaKHce aBTO.MOÖHaeft MeHbuiero pa3Mepa 
(JjnpM IlIeBpoae h  B io h k . AßTOMOÖnab 
«<t>aftepöepa» (j)HpMH TIoHTHaK, no-BHaH- 
MOMy, n o a B e p rH e r c a  BHa'iHTeabHbiM H3Me- 

HeilHHM BO BlUemiieM 0(j)0pMaeH'HH, TaK KaK 
BunycK HOBoft Moaean HaMeneH ToabKO H3 

Haaaao 1970 r.

BinemHHft BHa aBTOMOÖHaa «Bappany- 
a a »  4>HPMbi n a n M y T  K O H itep iia  K p a ftc a e p  
noaHOCTbio H3M eHHaca. To  ace o th o c h t c h  k 
aB TO M oöna io  «H e a e H a a c e p »  (j)npM bi E lo a ac  
t o t o  ace KOHiiepHa.

y  Koim epua <l>opa (J)aKTHHecKH ccmep- 
rneHHO h o b h m h  ö y a y T  aBTOMOÖnan «T o - 
P « h o »  h «M ep K iop n  M o H T ero ». Bo MHorax 
OTHOmaHHHX H3MeHHaOCb BHeUIHee o4)OpM -

aeHne aBTOMoönna «CaH aepöepa».
P a a H K a a b iib iM  H3M enenHeM  b 3 b to m o ö h -  

aax KoimepHa C M C  aßnaocb ycTpanenne 
H apyacH oft anTeuH bi. T e n e p b  a iiTeH H a 3aae- 
aaH a  b cTenao B e T p o B o ro  ok h 3 .

ncnrTH Bce aBTOMOÖH a n  CHaöaceHbi 
CKpblTbIMH uperKaMH CTeKaOOHHCTHTeaeft, y  
n eT b ip excT yn e iiw aT b ix  K o p o ö o K  n e p e a a n  
n p eaycM O T p eH  p b in a r ynpaB aeH H H  THna 
« X a p c T » ,  CM OHTnpoBauHbift na n o n y .

Bce (JinpMbi b KanecTBe eraHaapTHOro 
OÖOpyaOBaHHH npHMeHHIOT UIHHU c OIIOH- 
cbiBaromHM caoeM H3 creKaonaacTHKa. Ka-
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BeCTHbl TOJIbKO ÄB3 HCKJIIOTeHHS: B n ep B u e  
b CLLIA n a  aBTOMOÖHJie « M a p «  I I I »  Öy- 
ÄyT ycTaHOBJieHbi p a a H a a b H u e  iuhhu  
«M h UI^ÖH» C OnOHCblBalOIUHM CTajIbHUM
c j io e M  h  « a  aBTOM OÖHJiHX «C aH aepöepa»—  

p a a H a j ib H H e  i u h h w .

H a B c e x  a B T O M O Ö H a a x , s c j ih  n o K y n a r e a b  

3 a K a 3 H B a e T  C H C TeM y c e p B o n p H B o a a  a ß e p -  

H U X  33M K0B, y C T a H a B Ä H B a eT C H  a B T O M aT H - 

u e c K o e  y c T p o ft c T B O  aaa o 6 u h h u x  3a i„:K 0B

CI1HHOK CHÄ&HHH.

nOHTH Bce aBTOMOÖHÄH OCHaiUaiOTCH 
33MKOM, 3anHpaiomHM pyjieBoe ynpaßjie- 
HHe h  3a*HranHe. A b t o m o ö h ä h , naMeqae- 
Mue a a a  npoaaJKH b KaaH<}>opHHH, oöopy- 
ayioTca CHCTeMOÖ, npeÄOTBpamaromeft h c - 

napeHHe 6eH3HHa H3 6axa h  Kap6iopaTopa.
K ax  h  ojKnaaaocb, b 1970 r. öyayT u i h -

pO KO  H C II0JIb3O BaTbCH  Ä H C K O B b ie T 0 p M 0 3 a .  

O h h  ö ya y r  CTaHaapTHHMH H a h b t o m o ö h - 

a a x  «M a p «  I I I » ,  «C aH aepöepa»' h  « K o h - 

T H H e H T a jIb »  K O H iie p H a  < I>opa . I I o  » e j i a H H io  

n o K y n a T e j i a  Ä H C K O B b ie T o p M 0 3 a  ö y a y T  y c -  

TaH aB J lH B aTbC H  H S BCeX  J ierK O B b lX  aB TO M O - 

ÖHAHX 9 T 0 H  (JlHp.Mbl, eC AH  3 a K a s a H b I  yCHJIH - 

T e jIH  T 0 p M O 3 0 B .

K o H u e p H  A M C  c t 3 b h t  n o  3 a K a 3 v  ä h c k o - 

Bbie T 0p M 03a  TOJIbKO Ha aBTOMOÖHJlH, o ö o -  
pyÄO B aH H bie BOCbMHUHÄHHApOBblMH
V -o6 p a 3 H H M H  ÄBH raTejIH M H . y (jlHpMbl 
O ä ä c m o ö h ä  a b t o m o ö h a h  « 9 8 »  h  « T o p o H a -  
ä o »  b craH Ä apTH O M  HcnojiHBHHH o cH a m a - 
K3TCH AHCKOBbIMH T0pM 033M H , & H a BCeX 
OCTajIbHblX T3KHC T 0p M 03a  MO>KHO 3aK a- 
3aTb n p n  HajiHHHH ycH AH T eaeft. O n p iw a  
B iohk  ycraH aB J iH B aeT  aucKO Bbie T0p M 03a 
n o  3 a « a 3 y  TOJibKO Ha c b o h  ö o a e e  a o p o r n e  
aBTOMOÖHAH.

O coöeH H o nacTO HcnoJib3yeT ÄHCKOBbie 
T0pM03a (jiHpMa IIIeB poae. O h h  CTaHaapT- 
h u  a a a  aBTOMOÖHJieft «K a n p n c »  c Ky30Ba- 
m h  THna Kyne h  ceaaH , «H u raa jia  KacTO M » 
c  Ky30BaMH THna Kyne, a a a  h o b o t o  aBTO- 
m o 6 h j ih  «M o H T e  K a p j io »  h  öoabiiiHHCTBa 
aBTOMOÖHJieft c Ky30B3MH THna yHHBepcaji. 
Hx MOJKHO 3aKa3aTb T3K>Ke ÄJIH OCTaAb- 
H U X aBTOMOÖHaeft (JjHpMbl.

<t>HpMa n O H T H a K  ÄHCKOBbie T0pM 03a  B 
K an ecT B e e r a H a a p T H o ro  o ö a p y a o B a H H a  y c -  

TaH aBÄH BaeT Ha aBTOMOÖHÄH « r p a H Ä

npn», Ha o c T a Ä b iib ix  —  no 3 a K a 3 y  npn Ha-
AHUHH yC H Ä H T eÄ H .

Bnepßbie b 1970 r. HeKOTopbie cepHftubie 
aBTOMOÖHÄH ö ya y r  ocHamaThcn saeKTpoii- 
hhmh cHCTQMaMH, npeaoTBpamaiom ir •’ a- 
HOC aBTO M O Ö H ÄH  H l” '  TOn MOJKeMHH. SaC '-'T-
p o H i ia a  cH C T eM a  IU yp-Tpex  cJnipMU Ke- 
ÄeH— Xeftc HBÄHeTcn craHAapTHUM oöopy- 
Ä O B aH H eM  n a  3 b t o m o ö h ä h x  «M apK  I I I »  h 
no 3 a K a 3 y  y c T a H a B Ä H isa eT C H  « a  aBTO M O Ö H ­

ÄH  «C aH aepöepa» h  « K o H T H H e H T a Ä b »  k o h - 

n e p H a  O opa. K o H u e p H  G M C  c t h b h t  saeKT-
pOHHyiO a ilTH Ö Ä O K H pO B O H H ylO  CHCTCMy
TOÄbKO « a  aBTOMQÖHÄe «TopoHaÄO». 3aa 
CHCTeMa p a 3 p a ö o T a H a  cOBMecrHO ^hpmhmh 
Oääcmoöhä, J le Ä b K o - M o p s H  h ÄpyrHMH 
(|)HpMaMH-lIOCTaBIIlHKaMH, HBAHIOIUHMHCH 
OTÄBÄeHHHMH KOHUepHa.

OÖe CHCTeM bl B03ÄefiCTByl0T TO Ä bK O  Ha 
3aÄHHe K O Ä e c a .  MeTbipexKoaecHaa C H C T e v a , 

o K O T o p o ft  cooömaÄa b Hauaae 1969 r. 
(jinpMa B op r yopnep, noKa H a 3 b t o m o ö h ä h  

H e  y c T a H a B Ä H B a e T C H .

BbiCTpo pacTeT npHMeHCHHe nÄacTM'acc, 
PaöoTU , CBH3aHHbie c naacTMaccaMH, cra- 
äh  BeÄyniHMH b öOÄbuiHHCTBe opraHH3a- 
UHH.

« t n p M a  n o H T H a K ,  n e p B o i i  H cn oÄ b3 0B ab- 
r n a a  n Ä a c T M a c c o B y io  o ö a n u o B K y  p a a n a T O -  

p a ,  c e i 'm a c  n p H M e n n e T  e e  H a  aBTO M O Ö H ÄH X

« K a T a j iH H a » ,  «3 K 3 e K b io T H B  TeMnecT», «J le  
M a H C » ,  « J le  M a H C  C n o p T »  h « G T O » .  
U ,eÄ b H a H  n a n e a b  n a a  oöähuobkoii H a  y x a -

33HHbIX aBTOMOÖHÄHX (KpOMe nepBUX 
Ä ß yx ) H3r0T0©ÄeHa H3 nnacTMaccbi, apMH- 
poBaHHoft CTeKÄOBOÄOKHOM. B  SToft naHe- 
jih nocasceHbi 4>apBi- B n ep ß u e <})HpMa öy- 
ÄeT npHMBHHTb Ha aBTOMOÖHÄHX C Ky30Ba- 
mh THna ynHBepcaÄ, nocTaBÄHeMbix b K a -  

ÄHtjlOpHHIO, HÄaCTMaCCOBbie Ö6H3HHOBbie 
ÖaKH. ABTOMOÖHÄH «BOHHeBHÄb» H « rp a H Ä  
npH» OCHameHbl OÖÄHUOBKOft, OTÄHTOft H3 
UHHKOBoro cnaaBa n oa  aaBaeHHeM, Ha no- 
caeaHeM aBTOMOÖHae oHa oöpaM aena 
naacTM accoBoft paMKoft.

O npM a IIIeB p oa e  npoßeaa  3HanHTeabHyio 
p a öoT y  n o  npHMeHCHHio naaCTMacc. Oöäh- 
UOBKH Ha Bcex aBTOMOÖHÄHX H3T0T0BÄeHbl 
H3 naacTMaocbi. HcKaroneHHe cocTaBaneT 
aBTOMOÖHab «M oH T e  K a p a o » ,  y  KOTOporo 
Ä H T aH  n o Ä  a a B a e H H e M  uH H KO B aH  oöähäob- 
Ka. K poM e to to , aBTOMOÖHan « I I I e B e a »  h 
«M oH T e  K a p a o »  ocHameHbi naHeabio npa- 
öopoB  H3 cTeKaonaacTHKa. H 3  s to to  MaTe- 
pn aaa  H3roTOBaeHa BHyTpeHHHH naHeab 
Kpbiaa, npH aa iou iaa  eM y aomoaHHTeabHyio 
HieCTKOCTb.

ÄBTOMOÖHÄb «JlHHKOÄbH KoHTHHeHTaÄb» 
HMeeT neoÖHHHbift noannponHaeHOBbift 
ÖpU3rOBHK, KOTOpblft Cay>KHT T aK *e  BHyT- 
peHHHM nOKpblTHeM Kpbiaa H COaep>KHT 
OT(])OpMOBaHHblft B HeM nOÄÄOH ÄÄH aKKy- 
MyaHTopHoft öaTapen. 3Ta ueabnan aeTaab 
33MeHHeT CÖOpHyiO H3 Tpex ÄHCTOBblX Me- 
TaaaHaecKHX aeTaaeft.

<I>HpMa <I>opa npHMeHHeT cocTasH yio H3 
mhothx saeMeHTOB naacTM accoByio oöäh- 
UOBKy Ha aBTOMOÖHÄHX X L  h L T D ; opH- 
rHHaabHyio aaioMHHHeByio oöaHUOBKy H3 
BbiaaBaeHHbix npoiJiHaeft Ha aBTOMOÖHae 
«C a H a e p ö e p a » h oöanaoB K y, TaKJKe bu- 

/ aaßaeHHyio H3 aaioMHHHeBoro cnaaßa. Ha 
aBTOMOÖHÄHX «KaCTOM », «KacTOM  500» H 
« T aaaKCH 500».

ABTOMOÖHab «X o p H e T » KonuepHa AMC 
CHaö>KeH uepHoft aHoanpoBaHnoft aaioMH- 
HHeBOÜ OÖÄHHO'BKOft, aBTOMOÖHÄb «AMÖa- 
caaop » —  OTaHToft noa aaBaeHHeM H3 
UHHkoboto cnaaßa, a ocTaabHbie aBTOMO- 
öhäh 3Toro KOHuepHa —  naacTMaccoBoft 
OÖÄHUOBKOft.

B ce aerKOBbie 3btomoöhuh KOHuepHa 
K p aftcaep  KMeiOT naacTM accoByio oöäh- 
uoBKy paan aT opa , KpoMe aBTOMOÖHaeft 
«M eaeH ÄJKep» h «M o H a x o »  4>HpMbi Ä o a * .  
K poM e toto , TaKHe oöjihuobkh npHMeHeHbi 
ua rpy30Bbix aBTOMOÖHaax Maaoft rp yso - 
nOÄ’beMHOCTH.

O u p M a  Oääcmoöhä K O H u ep H a  G M C  a e -  

aaeT «HyTpeHHee naacTMaccoBoe noKpbirae 
Kpwaa Ha Bcex a rtom oöhähx.

HecKoabKO ä c t Ha3aa CTeKaoBoaoKHO 
B n e p B u e  öuao H c n o a b 3 0 B a H o  ääh cbctobo- 
äob. Tenepb CBeTOBoau npHMeHHioTCH no 
3 a « a 3 y  a a a  cooöiuchhh B o a H T e a io  o  hc- 
npaB H O C TH  't j io n a p e ft  h a a M n ,  y c T a H O B a e H - 

H b lX  C 3 a Ä H  aBTO M  OÖHÄÜ.

E u ie  oähhm H H T ep ecH b iM  c a y u a e M  npn- 
M eH eH H a  n a a C T M a c c b i c a y jK H T  K a n o T  c B0 3 - 

a y x o 3 a ö o p H H K O M  a a a  aB TO M O Ö H aeft c n o -  

B b im eH H b lM H  ÄHHaM HM eCKHM H K a u ecT B a M H , 

o ö o p y a o B a H H b ix  cneuHaabiibiM KOMnaeK- 
tom a e T a a e f t .  H a  H e K O T o p u x  t3khx aB TO - 

M oönaax K a n o T  CTaabHoft, ho c n a a c T M a c -  

COBblMH iBCTaiBKaMH.

B 1970 r. (JiHpMa Biohk CTaaa npHMe- 
H H Tb 3aKpbITylO CHCTeMy oxaa>KaeH H H  c 
n p o 3 p a < iH b iM  n aacT M accoß b iM  öaaKOM  a a a  
cöopa nepeTeKaiomeft aepe3 «p a ii jkhako- 
cth. TaKyio CHCTeMy paHee Bcnoju >30B aaa  
<J)HpMa K a a H a a K . _ _

KoH uepa A M C  Ha 3 b tom oöh äh x  «H>Ke- 
seaH H » h A M X  H cnoabsyeT ä ä h  BerpoBoro 
okh3 öe3onacHoe caoncToe cTenao «K op - 
h h h t H hm coh ». 3 t o  eaHHcrBeHHbift cayuafi, 
K o raa  Ha aMepHKaHOKHX 3btom oöhähx 
npHMeHHeTCH TaKoe CTeKao. ripn HecHÄb- 
HOM CTQAKH0B6HHH BHyTpeHHHft XHMHie- 
CKH OÖpaÖOTaHHblft CÄCH 3T0T0 CTeKaa pa- 
cTnrHBaeTCH h creK ao  ocTaexcH HenoBpeiK- 
aeHHbiM. n p n  Öoabmoft aBapHH BHyTpeH- 
HHÖ caoft MTHOBeHHO pa3Äp0ÖÄHeTCH Ha 
Meanne KycKH c TynuMH rpaHHM H.

<J>HpMa K a a n aa K  BnepBue b aMepHKaH- 
CKoii npoMbimaeHHOCTH H3roTOBaneT ääh  
Bcex aBTOMOÖHaeft, KpoM e «3 a b a o p a a o », 
ueabHyio noBopoTHyio uarnjiy H3 uyryHa c 
iuapoBHÄHUM rpaijjHTOM. TaKan u an ^ a  3a- 
nieHHeT aeTaab , cocTafiaeHHyio H3 Tpex 
pa3aHHHbix noKOBOK, a T a K » e  HeoöxoaH- 
Mbie ä ä h  h x  coeaHHeHHH K p en e*H b ie  ae- 
TaaH.

H py.ro ft HHTepecHoft hobhhkoü HBaneTCH 
npexpam eHHe Hcnoab30B3HHH ÄByxaHana- 
30ihhoh aBTOMarnuecKoft n ep ea a iH  Ha aB- 
tom oöh ä h x  KOHuepHa G M C . Tenepb  ycTa- 
HaBÄHBaeTca TOJibKO TpexAHana30HH3H ne- 
peaau a «T H a p a -M a T iiK ».

OcHOBHbie ocoöeHHOCTH aBHraTeaeft, yc- 
TaHaBÄHBaeMHx Ha 3b tom oöh ah x  Moaeaeft 
1970 r., caeayioiuH e.

B ce  (jrnpMbi BHecaa aonoaHHTeabHue H3- 
MeHeHHH b aBHraTean ä ä h  yMeHbiueHHH 
3arpii3iieHHH aTMOCijiepbi. TaK , o ah h m  H3 
H3MeHeHHft BO BCeX aerKOBblX aBTOMOÖH-
äh x  KOHuepHa G M C  h b äh ctch  BBeaeHHe 
cncTeMbi peryaHpoBKH y ra a  onepeiKeHH« 
3aiKHraHHH B 3aBHCHMOCTH OT BKÄIOHeH-
Hoft nepeaauH b KopoÖKe nepeaau.

f la u  aBTOMOÖHaeft KOHuepna <I>opa b u - 
nymeH 3aiiOBO CKOHCTpynpoBaHHbift BOCb- 
MHUHÄHHapOBblft V -oöpa3H u ft aBHraTeab
«351 » (paöonHH oöueM  5,75 a )  Ha btopom 
MOTOpOCTpOHTejIbHOM 3aBoae KOHuepHa 
4>opa b K an saeH ae . KoHuepH 3aTpam a 
100 mäh. a o a a . Ha KOiiCTpyHpoBaHHe äbh- 
raTean  h ocH acncy a a a  e ro  npoH3BoacTBa 
Ha 3aBoae, nocupoeHHOM c HaHÖoaee noa- 
hmm HcnoabaoBaHHCM nocaeaH H x aocTHace- 
HHÜ B OÖaaCTH aBTOMaTH3aUHH.

npHBaeKaeT BHHMaHHe BBeaeHHe «jwp- 
Moft O ä ä c m o ö h ä  poTaTopOB «fiHpMbi TRW 
a a a  BnycKHbix h BbinycKHbix KaanaHOB Ha 
e c e x  BocbMHUHÄHHapoBUX aBHraTeaHX. 
3 th  p oTaTop u  3acT3BaHiOT KaanaHbi Bpa- 
iuaTbca na cbohx  c ea a a x , b  pe3yabTaie 
uero ceaa a  ocTaioTCH u h c t h m h  h  yBeaHHH- 
BaeTca cp ok  cay>KÖbi KaanaHOB.

PyKO Boaum aa p oab  KOHuepHa CKa3bi- 
BaeTca o  tom , h to  (JjHpMU-oTaeaeHHa KOH­
uepHa G M C  hc cb o ö o a h h  b Bbiöope aBH­
raTeaeft a a a  cbohx aBTOMOÖHaeft. Hanpn- 
Mep, (JwpMU O ääcm oöh ä  h B iohk  y>Ke He- 
KOTopoe BpeMa Hcnoab3yiOT iuecTHuiiaHHa- 
poBtjft ABHraTeab «25 0 » (paöoaH ft oöbeM 
4,10 a) $HpMbi IIIeB poae. B 1970 r. <|>Hp- 
Ma noHTHaK npexpaTH aa BunycK CBoero 
uiecTHUHÄHHapoBoro ABuraTeaa c Bepx- 
hhm pacnpeaeaHTeabHbiM  BaaoM h bmccto 
Hero cTaBHT TaKJKe aBHraTeab «250». 3 to  
caeaaH o, HecoMHeHHO, a a a  noBbimeHHa 
3KOHOMHUHOCTH npOH3BOÄCTBa, a TaKJKe
ynpoiueHHa xpaneHHa h pacnpeaeaeHHa 3a- 
nacHbix uacTeft.

Ohpmm, BXoauuiHe b KOHuepH GMC, bh- 
paBHHBaioT moiuhocth cbohx aBHraTeaeft. 
Tax, 4)hpmu Biohk h noHTHaK npeaaaraiOT 
BOCbMHUHJTHHÄpOBbie ABHraTean «455» (pa- 
öohhh oöbeM 7,46 a ) ,  nepßaa bmccto a B H ­
raTeaeft «400 » h «430 » (6,55 h 7,04 a)  h 
BTOpaa —  bmccto ÄßHraTeaa «428» 
(7,01 a ) .  ABHraTeab «45 5 » 4>HpMa Oaac-
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H apaM eTpu

4>npMbi

O^acmoöhji Bkdhk IlOHTHaK JU eB poaie

M o^e^b ÄBHraTc^fl (paöOHHft o ö ie M  b K yö . aioftMax)
PaöOHHß o6i>eM b a ..................... .........................................
/luaMeTp iiHJiHHiipa b m m .......................................................
X o j nOpIUHfl B M M .......................................... ........................
CTeneHb O K a m » .......................................................................
MaKCHMa^blia« MOlUHOCTb B 4 . C. IlpH MHCJie o ö o p o -

TOB B MHHyTy . . .......................................... ....
MaKCHMa.lbHblH KpyTfllUHß MOMeHT B k T m  npH MHCJie 

OÖOpOTOB B MHHyTy ...........................................................

n  p  h m e  m a h h e . — n e t  üaHHbix.

,455“
7,46
104,9
108,0
10,25

375-4600

70,5-3000

,455“
7,46
109,5
99.0
10.00

370-4600 

70,5 -  2800

.455“
7,46
105,5
106,9
10,25

370 -  4600

69,1-3100

,454-
7,44

108,0
101,6
10,25

360- H  JX

69,1 —Hü

m o 6 h a  BbinycKaJia y>Ke b  n p o u u iO M  rofly. 
<t>HpMa LUeBpoJie He c o 3 A a a a  c B o e r o  äbh- 
ra ie jia  «455», h o  H3roTOBJiaeT ABHraTeAb 
«454» (7,44 a )  , 3 a M e H a io m H H  A B H ra T e A b  

«427» (7,00 a )  H a  Bcex aB TO M O Ö M Jiax,

KpoMe « K o p a e T » .  OcHOBHbie T e x H H a e c K H e  

xapaKTepHCTHKH 3 th x  ÄBHraTejieö npHBe- 
AeHbi b T a ö jiH iie .

«DnpMa IlIeBpoHe AonojiHHTeabHO b u - 
nycKaet ABHraTeAb «400» b BapnaHTax c

Aßyx- h  HeTbipexKaMepHbiMH KapöiopaTO- 
paMH.

O n p M a  K aAH JiaK  Tenepb HM eeT TOJibKo 
AAH aBTOMOÖHAH «S jIb Ä O p a A O »  AB H raTeAb
«500» (8,19 a ) ,  n o c T p o e H H b if t  Ha 6a3e c e -  

p H Ä H o r o  A B H ra T e A H  «472» (7,73 a ) .  JXb h -  

r a T e A b  «500» —  c a M u f l  ö o A b u io ä  H3 n p H - 

M eH H eM b ix  H a  a m e p  h k b h c k h x  aerKOBbix a B - 

TOM OÖHAHX.

HoM eiiKJiaTypa ABHraTeaeH KOHuepHa

K p a f t c a e p  He H3MeHHAacb, ccah  He chh- 
T3Tb BBeAeHHH BOCbMHUHAHHApOBOrO
V-o6pa3Horo ABHraxejiH «440» (7,21 a )  b

4>OpCHpOBaHHOH MOÄH<j>HKaAHH C Tp eM H  

AßyxK aM epH biM H  K a p ö iop aT op a M H .
C y m e c T B y e T  eme o a h o  H 3 M eH eH n e , c b h - 

3 a H H o e  c B B eA eH H eM  y c T p o f lc T B ,  y M e H b -  

m a ro u tH X  B b iA e A e n a e  B p e A H b ix  n p H M e c e ft  b  

a T M O C ^ e p y .  K o r A a  (J )H pM a K a A H A a «  B n e p -  

B b ie  BBejia A B H r a T e A b  «472», O TAH H H TeAb- 

HOH OCOßeHHQCTblO 3TOTO Ä B H ra T e A H  ÖblJlO 

H aA H H H e c ö o p H H K a  a a h  c a c a T o r o  B 0 3 A y x a ,  
n e o ß x o A H M o r o  ä a h  CHCTeM bi, y M e H b m a io -  

m e f t  TOKCH'AHOCTb O T paÖ O TaB IH H X  r a 3 0 B  

n y T e M  B n p u c K a  B 0 3 A y x a .  B 1970 r. ( jm p M a  

O T K a 3 a jia c b  o t  s t o h  C H C TeM U , a a h  k o t o - 

p o f t  T p e6 y iO T C H  K O M n p e c c o p b i h  a o h o a h h - 

T e A b H o e  o ö o p y A O B a H H e . B M e c r o  H e e  O H a, 

K a x  h  A p y r a e  tpH pM b i K o n u e p H a  GMC, 
n p H M e H n e T  C H c r e w y  CCS ( « K a h h  K o M Ö a -  

1UCH C H C TeM » —  «C H C T eM a  m h c t o t o  c r o p a -  

H H H » ) , K O TO paH  B K A lO H aeT  p H Ä  H 3M eH eH H H  

o cH O B H b ix  y 3 A 0 B  A B H ra T e A H  ä a h  o ß e c n e n e -  

h h h  n o A H o r o  c ro p a H H H  (n o A o r p e B  B03Ay- 
x a ,  H 3M eH eH H e p e r y A H p o B K H  K a p ß io p a T o p a  

h  p a c n p e A e A H T e A H  h  t . ä - ) -

PEcDEPATbl CT ATER

yflK 6 2 1 .4 3 —72:621.434.1 
O e p o K a x  c M e H b i M a c/ ia  b  C T a itH O H a p h b ix  K a p ö io p a T o p H b ix  a b h -  

r a T e a n x ,  c o 3 f la H H b ix  H a  6 a 3 e  a sT O M O Ö H A b H b ix . K o n i e r O B  E.  B. ,  
B O A e H H C O B  A .  f l .  «A B T O M O ö H A b H a H  n p O M b llU A eH H O C T b », 1970, 
Ns 5.

H a  o c H O B e  n a H H b ix  A A H T e A b H b ix  6 0 0 0 -n a c o B b ix  n c n b ir a H H Ö  a b h - 
r a T e j ie ü  m o a c j ih  3 2 0 B  (3 2 0 )  o n p e A e j i e H b i  c p o K H  C M eH b i M a c a a ;  
BAHHHHe C H C TeM b i B eH T H A H iiH H  H a p T e p a  H a  p a c x o A  M a c n a ;  
n oK a3 aH O . h t o  ö a r a p e f t H o e  a a rn n ra H H e  c y m e c T B e i iH O  y A y n m a e T  
T o n A H B H y io  B K O H O M H H H ocTb  A B H ra T e A H  n p n  p a ö O T e  H a  n e p e M e H -  
h o m  p e a tH M e  h  B A H H eT  H a  y cA O B H H  p a ö o T b i  K a p T e p H o r o  M a c n a .
P  h  c .  3 . B  h  <5 A . 8 .

y f l K  6 2 1 .4 3 — 2 2 5 .1 :6 2 9 .1 1 3 .0 0 1 .5
M c c n eA O B a H H e  B n y c H H o r o  T p a K T a  V - o 6 p a 3 H o r o  u ie c T H A H A H H A p o -  

a o r o  A S H r a T e n n .  3 a x a p o B  JI. A .  «A B T O M O ö H A b H a H  n p o M b iu i-  
A eH H O C T b ». 1 9 7 0 . N s  5 .

B  p e 3 y A b T a T e  H c c A e flO B a H H ß  o n p e A e A e H b i  o n T H M a A b H b ie  tp o p M U  
O T A eA b H b ix  y n a c T K O B  s n y c K H o r o  T p a K T a  h  B eA H H H H b i p a A H y c O B  
n o f lo p o T a ,  n o 3 B O A H io iH H e  n o B b ic H T b  nponycKHyio cnocofjHOCTb 
T p a K T a  H a  2 0 % . P h c  4 .  B  H ö  A . 4 .

yflK 629.. 113.001.4:620.1.05
B b lC O H O naC TO TH blft A A TH H K  M aHOTO A a B A eH H H . F o p H y n i K H K  

IO. r., P  b l Ö a  K  O B A .  IO . «A B T O M O ö H A b H a H  n p O M b llU A eH H O C T b », 
1970 . JA  5 .

O n H C aH  AaTAH IC  A a B A eH H H  C T e H 3 0 M eT p H > ie cK H M  H yB C T B H T eA b - 
HbiM en eM eH T O M . B  K O M n A e ir r e  c o  C T a H A a p T H o ß  T e H S O M e T p H H e c K o ß  
a n n a p a T v p o f t  A a T H H K  n o 3 B o n a e T  H 3 M ep H T b  A aB A eH H H  b  A H a n a 3 o n e  
o t  10— 15 mm eod. c t . a o  0.65 icr/cMs. H a c T O T a  c o ö c T B e H H b ix  K O A e- 
CaH H ft y n p y r o f i  C H C TeM b i A a T H H K a  c o c T a B A H e T  1100 en. P h c . 2. 
B h  6 A . 5.

yflK  629.113.012.5.004.6:629.113.001.1
B AH H H H e H3HOCa U1HH H a  HX  X a p a K T e p H C T H K H  H TH TO B O -C periH b ie  

H a n ecT B a  aBTO M O Ö H AH . E i o p o 3  B . H .,  K  a  e  h  h  i i  k  o  b  E . B .
«A B T O M O öH A b H a H  n p O M b llU A e H H O C T b », 1970, Ns 5.

3 K c n e p H M e H T a A b H b ie  H ccn eA O B a H H H  n p o B e f le H b i  n a  p a o A H H H b ix  
CflOHaX AOPOJKHOrO n O K p b lT H H . r iO K a 3 a H O . HTO c  yB eA H H eH H eM  
H 3H O ca i h h h  n p o H c x o A H T  p e 3 K o e  n a A e H H e  T H r O B O -c p e n H b i x  K a - 
H ecTB  aBTO M O öH AH . T a  6 a . 2. P h c .  3.

yflK 629.113.001,4:620.1.05 
T o p c H o r p a tp H p O B a H H e  n p H  H c n b iT a H H n x  a B T O M oG H A e fi. B  a  tb H h

P . K .. H  b  a  h  o  B B . A . .  C  M H p  h  o  B B . <P. «A B T O M O ö H A b H a H  n p o -  
M b lU IA eH H O C T b ». 1 9 7 0 , N i  5 .

H 3 ro T O B A eH  T o p c n o r p a ( } ) ,  b  k o t o p o m  n n m y m e e  n e p o  T o p c H o r p a -  
4>a T e f t r e p a  3 a M eH eH O  n A a c T H H K o f l  p a B H O ro  c o n p o T H B A e H H H  c  
TeH 3 0 A aT H H K aM H . C n r H a A  c  a b t h h k o b  6 e 3  y c H A e H H H  n o A a e T C H  H e - 
n o c p e A C T B e H n o  H a  m A e ttc b o B b if l o cn H A A o rp a < t> . IIp H B eA O H b i A a n -  
H b ie n o  T o p c H o r p a c t in p o B a H H io  h  T eH 3 0 M eT p H p o B a H H K > . T a  6  a . 2. 
P  h  c . 3 . B  H  6  A . 6 .

yAK 629.113.027.001.1
O cu en H O M  s e c e  a B T O M o 6 H A e ß  c npH B O flO M  H a n e p e A H H e  H o n e c a .

r O A O M H A O B  A . M . «A B T O M O ö H A b H a H  n p O M b llU A eH H O C T b ». 1970, 
Jft 5.

fla e T C H  M eT O A H K a  B b iö o p a  o n T H M a A b H b ix  3 H a n eH H ft  c p e n H o r o  
e e c a  a a .'I a B T O M o ß H A eß  c  npH B O AO M  H a  n e p e A H H e  K O A e c a . 
f a C A .  1. P  h  c. 2. B h O a .  3.

yflK  6 2 9 .1 1 3 — 5 8 5 .8 6 2 .0 0 1 .5
O n b iT  coB epLu eH C TB O B aH H H  H a p fla H H b ix  n e p e f la M . f l  e  x  T  H p  B . A .

«A B T O M O ö H A b H a H  n p O M b llU A eH H O C T b », 1 9 7 0 , J ß  5 .
f la io T C H  c T a T H C T H H ecK H fl a H a A H 3  p e c y p c a  K a p .’ ia H H o r o  rn ap H H - 

p a , o ö o c H O B a H H e  h  o n n c a H H e  m a p H H p a  H  n oA u iH n H H K O B  h o b o ö  
K O H C TPyK U H H  BbICOKOÖ AOATOBeHHOCTH . IIpH B O A H TC H  M eT O A b l KOHT-
p o A b H iÄ x  H c n b iT a H H ft .  T a  6 A . 3. P n c .  5. B h  6 A . 4.

yflK  6 2 1 .4 3 — 2 4 2 .0 0 1 .5
P a g H a A b H o e  n e p e M e ip e H H e  n o p u iH H  c A e a a K C H a A b H o f i ocbio 

n o p u jH e B o r o  n a A b p a . M n m e H K O  A .  H. «A 3 T O M O ö H A b H a fl  n p o -  
M b lin A e H H O C T b » , 1970, jiß 5.

I Ip H B e A e H  a H a A H 3  n e p e K A a A K H  n o p u iH H  y  b . m. t . ,  K p a T K o e  o n n ­
c a H H e  B K c n e p H M e H T a A b H O ö  y cT a H O B K H , M eT O A H K a  H .iM ep eH H H  n e -  
p e K A a flK H  nopuiHH h  p e n y n b T a T t i  H 3 M e p e H H fl,  A a n a  T a K H te  h o m o -  
rp a M M a  a a h  o n p e A e n e H H H  o n T H M a A b H o ft  B eA H H H H b i C M em eH H H  
n o p n iH e B o r o  n a A b n a .  P h  c .  4. B h 6 a .  7.

yflK  6 2 9 .1 1 3 .0 1 2 .8 .0 0 1 .5
H c c A e flO B a H H e  b a h h h h h  cyxoro T p eH H H  H a K O A eöaH H H  n o A o e c H H  

aBTOMOÖHAH n p H  CJIOWHOM B 0 3 M y il(e H H H . I I  e  B 3 h e  p  f l .  M .,  r  p  H-
A  a  c  o  b  T . T . «A B T O M O ö H A b H a H  n p O M b in iA e H H O c T b » ,  1 9 7 0 , Ns 5.

I lo n y H e H b i  y p a B H e H H H , K O T o p b ie  n o K a 3 a n H , h t o  n p n  o A H O B p eM eH - 
HOM B 03 A eß C T B H H  H a  aBTO M O Ö H Ab A B yX H aC T O T H b lX  K O A eÖ aH H ft HAH  
c n e K T p a  n a c T O T  H a ö A io A a e T C H  acpcpeK T  B H ö p a n H O H H O ö  h j ih  c t h t h -  
C TH H ecK O ft A H H e a p H 3 a n H H  n o A B e c K H  c  c y x H M  T p e H H e M . I Ip H B e A e -  
Hbt B b ip a a teH H H , y H H T b m a io m H e  A e M n tJ J H p y io m y io  cn o c o Ö H O C T b  
c y x o r o  T p eH H H  h  BAH H H H e c y x o r o  T p eH H H  H a  K oatJ icpH iiH eH T  n e -  
p e A a iH  n o A B e c K H . T a  6  A . 2 . P H c .  5 .  B H 6  A . 6 .

yflK  6 2 9 .1 1 3 .0 1 2 .8 .0 0 1 .5
M cc A e flO B a H H e  c h a  c o n p o T H B A e H H H  b  n o f l e e c K a x  A e rK O B b ix  a s -  

T O M O öH A eß  B b ic u ie r o  K A a c c a .  f l e p ö a p e M A H K e p  A .  f l . .  Co- 
A  O B b  e B H. K. «A B T O M O ö H A b H a H  n p O M b lU IA eH H O C T b », 1970. Ns 5.

I lp e A C T a B A e H b i ( l ia ic T H 'ie c K 'H e  A a H H b ie  110 HOAH’ iH H a M  c o n p o T H B -  
n eH H Ü  b  n o A B e c K a x  p H A a  aM ep H K H H C K H X , e u p o n e i ic K H X  h  O T e n e -  
C T B eH H b ix  a B T O M O ö H A eö  B b ic u ie r o  K A a c c a .  H c c A e f lO B a H U  C H Ab i n o -  
CTOHHHOrO H I 'H Ä P a  BJI HM eC K O fO  C O n pO TH B A eH H ft (a M O p T H 3 a T O P b l). 
n p n  c o 3 A a H H H  n o A B e c o K  a B T O M O öH A e ft B b ic u ie r o  K A a c c a  He  nO A- 
H O CTbK ) H C n O A b3yiO TC H  B03M 0JKH0CTH  H X  yC O B ep m eH C T B O B aH H H  3 a  
c n e T  a M o p T H 3 a T o p O B . T a ö  a .  2. P h  c .  2. B h  6 a .  7.

yflK  6 2 9 .1 1 4 .6 :6 2 9 .1 1 3 .0 1 1 .5 .0 0 1 .2 4

PacneT H a  H 3 rH Ö  K y 3 0 B a  n e r K O B o r o  a B TO M O Ö H A H . B a r p o s  T. M.,
111 K O A b H I I K O B  M. B. «A B T O M O ö H A b H a H  n p O M b llU A eH H O C T b », 
1970. Nb 5.

H 3AO JK eH a n p a K T H H e c K a H  M eT O A H K a  p a c n e T a  H e c y m e r o  Ky30Ba 
A e rK O rO  aBTOM OÖHAH H a  H 3rH Ö . T eO p eT H H eC K H  OÖOCHOBblBaeTCH 
n p H M eH H eM a n  p a c * ie "H a H  c x e M a .  3 K c n e p H .\ ie H T a n m in ie  A a H H b ie  n o -  
n a 3 a A H  x o p o m H e  cO B naAO H H H  c  p a c n e T H b iM H . P h c .  4 .  B  h  ö  a .  5 .

y f l K  6 2 1 .9 1 4 .5 .0 0 4 .1 5

l ly T H  n O B b iiu eH H n  3<i>tt>eKTMBH0CTH n p o n e c c a  3 y ö o c p p e 3 e p o B a H H H .
K a n a n i H H K O B  C. H. «A B T O M O ö H A b H a H  n p O M b llU A eH H O C T b »,
1970. Nil 5.

O n p e A e n e H b i  H tH Ö O A e e  BaHCHbie y 3 A b i  3 y ö o c t ip e .3 e p H b ix  c t h h k o b ,  
OT K O TO Pb lX  3aB H C H T n p O H 3B O A H TeA bH O C Tb  H TOHHOCTb O Ö paÖ O T- 
kh; n p H B e fle H b i n p H M e p b i p a c n iH p e H H H  T e x H o n o r H n e c K H X  b o 3 m o jk -  
H O CTett CTaH KO B. P a c C M O T p e H b l p a 3 A H H H b le  K O H C T P yK U H H  H M a T e -  
p n a n b i  H ep B H H H b ix  c {)p e3 . f la H b i  p eK O M eH A a U H H  n o  B b iö o p y  peJKH- 
m o b  p e3 a H H H  h  p a u H O H a n b H o fl a K c n n y a T a u H H  H ep B H H H b ix  <t>pe3. 
T a 6 A . 2 . P  H c. 4.
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H c c / ie f lO B a H n e  rH flp a B / iM H e c H o ro  3 a m M M H o ro  y c T p o n C T B a  A/in 
lU T a M n a  c  p a 3 te M H b [M H  M a T p n p a M H . H C h b o b  JI. H .,  K  y  h  m  o  b
B . T . « A B T O M o ö H j ib H a «  n p o M fa iu u ie H H o c T b » ,  1 9 7 0 , JMa 5.

n p e f l j i o jK e H a  k o h c t p y k b h h  n iT a M n a  c  P i ia i .c M iib iM M  M a T p n u a M H , 
BKBKJH alO lH aH  B C.eÖH rH ap O H H J IH H A P , B a ilO IIH eH H b lH  B H 3K 0K  HCHA- 
KO CTblO . Y C H J lH e  C M b lK aH H fi B 0 3 H H K a eT  n p H  B b lT eC H eH H H  HCHflKOCTH 
n jiy H H c e p o M  H3 o ö n a c T H  B b ic O K o ro  A a B jieH H H  rH f lp o f lH A H H A p a  n e p e 3  
y3Kyio K O H y c H y ro  m e j ib .  M a K C H M a n b H o e  y c H A H e  f lo c T H r a e T c a  3 a  
c a e T  c w a T H H  j k h a k o c t h . I I p h b o a h t c h  p a c a e T b i  y c n a n a  h  p e 3 y a b -  
T a T b i H cn b iT a H H H . P  h  c . 4 . B  b  6  a .  4 .

Y f l K  6 2 9 .1 1 3 .0 0 4 .6 2 :6 2 1 .4 3 -2 3 3 .2 1

O  BJ1HHHHHH M aKpO O TK/lO H eH M H  u ie e K  K O B eH H aT b lX  Ba/IOB H a 
M3HOC noflLU H riH M KO B. f l  o  ft H . M . «A B T O M o ö H a b H a a  n p o M b im a e n -  
H O C T b », 1 9 7 0 , JV° 5.

O Ö O CH O BaH a H eO Ö XO AH M O CTb COBM eCTHOH O H eH K H  M aK pO O TK AO - 
H e H n a  n o n e p e a H b ix  h  n p o f lo A b H b ix  c e a e H H Ö  f le T a n n .  IIp eA A O J K eH b i 
H O B b ic  n o K a 3 a T e a n  h x  o u c h k h .  f la H b i  p e a y .a i/ r a T M  H cca eA O B a H H H  
BJIHHHH9 H C X O AH b lX  M aKpO O TK JIO H eH H Ö  ■ U ie e K  K O A eH H a T b lX  B aaO B  
T A 3 - 6 9  H a  H 3 h o c  f le T a j iH .  P  H c . 4 . B  h  6  A . 6 . j.

yflK 629.113:621.81:621.919.1:621.226
n p o T n r H B a H H e  H a p y w H b ix  n O BepxH O CTew  H a B ep T H H a n b H O -rH fl-  

p a B a H H e c K H X  n p e c c a x .  C t a p h h o b  B.  H. ,  K y a h h o b  E . H . 
«A B T O M O ö H A b H a a  n p O M b in m e H H o c T b » ,  1 9 7 0 , Nfe 5.

IIpoTarHBaHHe Ha n p ecca x  C -9 4 9  no3BoaaeT c h h 3 h t h  c t o h m o c t h  
npoH3BOACTBa M aaoraöapHTHbix aBToMOÖHAbHbix ACTaneti 3a caeT 
3aMeHbi <t)pe3epoBaHHa npoTarHBaHMeM H 3a caeT  cHHJKeHHa c t o h -  
MOCTH OÖOpyflOBaHHH. P  H C. 3.

yflK  621.43 .044 .6 :629 .113 :621 .757—52
A B T O M a T H 3 a i 4 H n  C Ö O P K H  H C B a p K H  n a H O T O B  C T a T O p O B  a B T O M O - 

O a a b H b ix  r e H e p a T o p o B .  f l a r a e B  B . A . ,  T a p a c o B  H  H. ,  B y p -  
JI a  K  O B B . B ., P  b l Ht K  O B B . r. «A B T O M O Ö H A b H aH  n pO M bH U A eH - 
H O C T b », 1 9 7 0 , JM° 5.

Il3 A O JK eH b i p e 3 y A b T a T b i ,  n o A y a e H H b ie  n p n  p a 3 p a 6 o T « e  H b h 0ä - 
p eH H H  aB TO M aTO B  c ö o p k h  n a K eT O B  CTaTO pO B  aB T O M O öH A b H b ix  r e -  
H e p a T O p o B . I Ip H B e A e H a  T e x H H a e c K a a  x a p a K T e p H C T H K a , o n n c a H a  
p a ß o T a  a B T O M a ta . P b c . 3.

yflK  621.73.073—112:621.73.077.001:5

BH M M AHM IO  HMTATEJ1EH!

B M ara3M He N9 8 «TexH M M ecK an K H H ra » (M o c K B a , K -3 1 , 

r ie rp o B K a , 15) n p o fla io TC H  KHH rn n o  a B TO M o ß M n e c Tp o e -

HHK3.

A p x a H r e n b C K K Ü  B. M. h A p . A B TO M o 6 h Jib H b ie  

flBM raTenH . ya e & H H K  a jib  e y 3 0 B . 1967. 496 c r p .  1 p. 59 k.

f l o j l M a T O B C K H Ä  IO .  A .  ABTOM o6M JIbHble K y30Ba. 

ripOeKPM pOBaHM e iH M OHCTpyKflM B. ya e Ö H H K  A B «  TeXHM Ky- 

m o b .  1950. 328 exp. 47 Kon.
3  a k  m h  51. X . h  A P - K oH C TpyK flM n h  p a c a e T  aB TO M o - 

6 n nb H bix  n o e 3 A O B . 1968. 332 c r p .  31 k o p .

M c  a e b A .  C .  M 3yaaH T e aBTOM oEwnb. M 3A. 2 -e  n e p e p a ß . 

m A o n . 1969. 392 c ip .  93 k .

K ji e h  h  h k o b B. M. h K i i e H H M K O s  E. 6. T e o p H B  

M KO HCTpyK flH B aBTOMOßMIISI. V̂ e6»HK A fla  TeXHIMKyMOB. 

1967. 312 C T p . 88 xon.
n e t  p  y  ui o  b B. A .  A H a n H 3  p a ß o T b l m h o to a h c k o b m x  

CppHKflHOHHblX Tp aH C C pO pM a iO p O B . 1960. 80 CTp. 25 KOP.

51 fl e h  k  o  H . H . m n  p  y  t  a m k  o  b  O .  K . nnaB H O C Tb 

x o A a  rp y 3 0 B b ix  aBTO M oßM neti. 1968. 220 c ip .  1 p . 20 k .

M H O ropO flH M M  3aKa3MHKaM KHHTH BbICblnaiOTCB H anoH teH - 

h m m  nnare>KOM .

H 3 a - b o  «M a u iH H O C T p o e H H e »
«C  O IO 3 K H M r A »

POT -  nPEflCTABMTEJlb 
nPOfPECCMBHOH TEX HM KM

M3MEPEHME MEXAHM M ECKM X KO/1EBAHHH M Y flA P O B , 

HanpHMep flns oßHapyweHHsi npMMHH KoneßaHHH, onpefle- 
neHMB coßcTBeHHbix KoneßaHMH AeTaneH KOHCipyKiiMH, 
M3MepeHHn Ha yflap npn yßapHOM nocneAosaienbHOM 
HcnbiraHHH npnßopoB c noMoiflbio BHOBb pa3pa6oTaHHoro

M3MEPMTEJ15I KOJIEBAH M H SM 211.

3 t O T H 3 M e p H Te n b  He 3BBHCHT O T CeTH —  ßORblUOH HaCTOT- 
h u h  A ia n a 3 0 H , —  np H M e H a e TC a  M H o ro c ro p o H H e .

CCI4PMA BbinyCKAET:

npeflH3MOHHbiH M3MepHTenb ypoBHB HM nynbCHoro 3ByKa 
PSI 202
M 3M e pH Ten H  KoneßaHMM
ripHeM HHKM  C nO nynpO BO A H H K O BblM H  TeH 30M eTpH 9eCK H M H  
AaTHHKaM H A B «  H 3M epeH H B yC K OpeH H H , n yTH  M CMPbl

To p ro s o e  ripeACTaBHienbCTBO r f lP  b C C C P
O TA - 3neK TpO TeX H H K M  H 3neK TpO HM K H  
yn. AMMHTpoBa, 31. MocKBa

Î S S E E S S il
EXPORT-IMPORT
VOLKSEIGENER AUSSENHANDELS8ETRIEB DER ■

DEUTSCH EN DEM O KR ATISCH EN REPUBLIK- ^

DDR 102 BERLINALEXANDERPLATZ \
HAUS DER ELEKTROINDUSTRIE

3 a n p o c u  Ha n p o c n e K T M  h  h x  KonMH n p o c H M  H an paa niiTb : 
M o c K B a , K-31, K y3H eflK H H  m q c t ,  12. O T A e n  npoM biuineH H M X 
K a Ta n o ro B  m H T B  C C C P  (T e n . 220-78-51). 
B O  «B H ELU TO P rP EK JIA M A »
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l i l l K

PaccHHTaHbi Ha Aojiryio, 
6e3ynpeHHyio paöoTy

H  K  T O M y  JK e  K p a c H B b i

H oß bie  r p y 30Bbie aßTOMOÖHjm 

3aBOAa S ta r— n e p B e m ja  

nojibC K oro  aBTOMOÖHJiecTpoeHHH

■ 1.1

rpy30Bbie a btomoöhah Star 28 h 
Star 29 rpy3onoAT>eMHOCTbio 5 t  oöopyAO-< 
BaHbi cooTBerCTBenHO AH3eAeM h Kapöio- 
paTopHW M ABH raTeJieM .

KaöHHU —  .HOBbix, OTJiHHHbix ot n p e * -  
HHX MOAejieH, KOHCTpyKUHH H (JlOpM —  
xoporno oßorpeBaioTCH.

j loH JK epoH M aa  K A en a H aa  p a M a  c  n o n e -  
peHHHaMH H3roTOBJieHa H3 n p ecco B a H H o ro  
jiHCTOBoro M eTajiJ ia .

C»CTeM a p y j ie B o ro  ynpaBJieH H a c n ep e- 
A aae ii b h h t  —  u iap aK O B aa  ra ä K a  o ö e c n e -  
HHBaeT jie r e o c T b  ynpaB AeH H H , T p e ö y ro m e r o  
npHjiOJKenaa H eö oA b iiiH x  ch a .

UlapHHpHaa pyaeßaa KOJiOHKa no3BO- 
aaeT peryaapoBaTb noaojKenae pyjieBoro 
Kojieca B 33BHCHMOCTH OT pOCTa BOAHTeAH.

TopM03a C pa3JKHMHbIMH KOAOÄKaMH 11 
npHBOAOM Ha Bce Kojieca HMeiOT öapaöa- 
HU AHaMeipoM 420 m m  h uihphhoh 100 m m .

KoHCTpyKItHa T0pM03HHX KOAOÄOK H CH- 
creM a h x  ycraHOBKH H3MeHeHbi a a h  oöec- 
neaeHHa ö o a m u o h  x k c c tk o c th  h yMeHbiue- 
hhh B03M0JKH0CTH noaßjieHHa HeAOHyCTH- 
Moro 3a3opa.

BblCOKOCKOpOCTHOH B03AyUlHbIH KOMn- 
peocop , oßcay jK H B aiO m H H  T0pM 03H yK ) CH- 
creM y, n ep eH eceH  c  KopoÖ KH  n e p e A a a  Ha 
ABHraTevib h  h p h b o a h tc h  b A eftcTB H e k jih -
HOBHAHbJM p eM H eM .

y  AsyxcTyneHaaToro nacoca  t o p m o 3 h o h  
CHCTeMbl (OCHOBHOfi UHAHHAp) TaHAeMHOTO 
rana x o ä  nopuiHa öoAbure, aeM y  npeAU- 
A y iim x  M O A eA eä .

Bce 3 t o  noBumaeT AoaroBeaHOCTb Top- 
mo3ob h n o3B O A aeT  yAAHHHTb M ea ip e ryA H - 
pOBOHHblft nepH O Ä.

Pa3Mepbi MeTaAAHaecKoro Ky30Ba c Ae- 
peBfliHHoft HAaTtJiopMOH: 4500X2200 m m . 

Oh npnonocoÖAen aah TpaH cnoprapoBa- 
hhh rpy30B Ha CTaHAapTHHX nOÄAOHax, 
h to  b 3HaHHTeAbHoft Mepe oÖAeraaeT no- 
rpy3oaHo-pa3rpy3oaHbie onepauHH.

B n p e tK H H X  M O A eA H X  y e r a i ia B A H B a A c a  

A ep eB H H H b lH  K y 3 0 B .

riocTaBAaiOTca Taxaie cneunaAbubie aB- 
tomoöhah Ha rnaccH aBTOMOÖHAa Star 28, 
nanpHMep aBToejjyproH N M 0  V A N . 

AßTo4)yproH Star N  100 npeAHa3Haaen
A a h  TpaM cnopTH poBaH H H  rp y3 0 B , T p e ß y io -  
IflHX xop ou ieö  3amHTU OT nblAH H AOJKAa. 
K o p n y c  (jiyprona , MOHTHpyeMbiii na maccn 
a b to m o ö h a h  Star 28 h a h  Star 29, npeA-

CTaBAaeT coßoft MeTaAAHaecKyio paMiiyio 
KOHCTpyKUHIO, nOKpblTyiO CHapy>KH CAOeM 
H30AHUHH H MeTaAAHHeCKHMH AHCT3MH. B 
33BHCHM0CTH OT BHAB TpaHCnOpTHpyeMOrO 
TOBapa BHyrpeHHaa cTopoHa «opn yca  mo- 
HieT HMeTb pa3AHHHyiO OTAeAKy. IÜHpOKHe 
ABepn b öokobhx CTeiinax h 3aAHaa ÄBepb 
oÖAeraaiOT norpy3«y h Bbirpy3Ky KpynHO- 
raöapHTiibix rpy30B.

KaJKAbift aBTOMOÖHAb, npeAAaraeMHfi oöteAH- 
HeHHeM Po l-M ot, OTAimaeTca noBbiuieHiioft npoa- 
HOCTbK) H paCCHHTaH Ha ÄAHTeAbHbiH CpOK CAy>K- 
Öbl B CaM blX  HeÖAarOnpHHTHblX yCAOBHHX 3KC- 
nAyaTa flH H

3KcnopTep:
B H e u u H e T o p r o B o e  n p e f l n p M 9 T n e  

a B T O M O Ö H / lb H O H  n p O M b ll l l/ ie H H O C T H

P O L -M O T
W a rs za w a , Stalingradzka 23, f lO Jlb LLJA

3an pocb i Ha npocneKTbi <u hx Konrni npoCMM HanpaenaTb no aflpecy: Mocxaa, K-31, K y 3«euKMM m oct, 12.
O TA en  npoMbiiuneHHbix KaTaaoroa fflHTB CCCP (Ten. 220-78-51). B/O «BHELUTOPfPEK/lAMA»
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PI HCBMGTMHGCKMe raMKOBepTbl 
yflapHoro flencTBMfl 

coKpau^aiOT BpeMfl cöoponHbix 
M peMOHTHblX pCl60T

Ha p©MO«THbix pa6oiax, KaK npaBHao, nonoBMHa none3- 
Horo paöoMero BpeMeHM TpaTHTca «a 3aBHHMHBaHne h otbhh- 
MMBaHMe raeK h 6ojitob. M h o to  BpeMenn Ha noflo&Hbie one- 
paL(MH pacxoflyeTCB h npn oöbiqHbix c6opoMHbix h fleMOHTam- 
Hbix pa6oTax.

MomHbie nHeBMaTHHecKMe HMnynbCHbie ranK O BepTbi 3HaMM- 
Te/ ibH O  coKpaiMaiOT BpeMa BbinonHeHMa tbkhx onepauMÜ.

M o fle n b  raH K O B ep ia  A n n 6 onTOB n io 6 o r o  AM aM eTpa

Q u p M a  ATJ1AC KOI1KO npeflnaraeT u i m p o k h h  accopTH M em  
MMnyBbCHbix rafiKOBepTOB flna 6 o j i t o b  flnaM eTpoM  o t  6  flo 
32 m m . B ce  MOflejiM raÜKOBepTOB cHaßweHbi m c u h h u m m  flBMra- 
rennMH  p o T o p H o ro  THna. XpyTaiitHH m o m c h t  ABHraTejia 
b o  BpeMa MMfiynbCHoro TaKTa M HoroKpaTHo B03pacTaeT. 
OncyTCTBMe oSpaTH on noflaMH flenaeT pa C o Ty  c  raÜKOBepTOM 
yflo6noki flna onepaTopa. Kpo M e To ro , H3roTOBjiaeTca yßenM- 
qeHHaa MOfle/ib flns 6onTOBbix coeflHHeHHH c ranKaMM u in p n - 
HOH flo  145 MM.

ripe flna ra iO TC fi flß a  THna raMKOBepTOB 
c  oA H oyn ap H b iM  mjim AB yxyA apH biM  MeXaHK3MOM

rioMMMo flBMraiena, OflHoyflapHbifi MexaHM3M coctoht Ton b- 
ko M3 qeTbipex flBHw ym nxca fleTanefi. raÜKOBepTbi 3 To ro  THna 
pd3BMBalOT OflHH 6ojlblUOH KpyTaLUHH HMny/lbC Ha OflMH <o6o- 
poT poTopa m paSoTaiOT b peM HM e ot 10 flo 17 HMmy/ibcoB 
b ceKyH fly. O h h  x o p o iu o  HcnoJib3yx)Tca Aaa KpenneHMa 
ÖOJlbLUMiHCTBa THnOB JKeCTKMX COeflHHeHMH.

Me^aHMSM MMeeT nepeflHHH u oSpaTHbiS xofl. KpyTam nH  
MOMeHT aerKO p e ry a n p y e Tc a . TaHKOBepr Mo>«eT OTBMHMMBaTb 
ÖOaTbl C BbICOKHM KpyTaUIHM MOMeHTOM H 3aTarHiBaTb HOBblH 
6 o a T flo tomho ycTaHOBaeHHoro npeflejia  3aTaj«KH.

A s y x y A a p H b ie  ra ftK O Bep ib i

B raPmoBepTax flB yxyflapH oro THna flBHraieab p a ß o ia e T 
c 6o a e e  BbicoKofi CKopocTbio, HHCTpyMeHT co3flaeT Aßa 6o a e e  
caa6bix KpyTaiflnx HMnyabCa aa oahh  o S o p o T  h paöoTaeT 
b pew H M e ot 30 f lo 45 MMnynbcoa b cewyHfly. Taitoe flen cT- 
BHe aBaaeTca pauMcmaabHbiM flaa MOHTaaxHbix pa6oT. f la y x - 
TaKiHbie raHKOBepTbi OTHocaTca k yHHBepcaabHbiM H H crpy- 
MeHTaM h oco6eHHO yaoS hm  Aaa pa6on>i c th6 khmh coeflH - 
HeHHaMH.

MoflejiH raftKOBepTOB h hx TexHHHecKaa xapaKTepHCTHKa

HanMeHOBamie THna
MaKCHMa^bHU 

unaMeTp 
ÖO^Ta B MM

4nc.no
yaapoB
B MUH

B ec  B kz

O f lH o y f l a p H b i e  m o ä c j ih :  

M 054 6 1000 1,45
M 14 8 1000 1 ,6

M 24 10 950 2,4
M 34 12 750 2,9
M 44 16 700 3,8
M 64 32 600 7,9

f l B y x v Ä a p H b i e  M o r e a u :  

M 11 ,10 2800 1,9
M 25 16 1950 4,1
M 31 19 1850 5,0
M 43 22 1870 1 0 ,0

yBejiHqeHHaa Moaejib 
raftKOBepTa M 41 

yAapHoro AeftcTBHH
145

(ra fiKa) 880 36,0

3 a n p o c u  Ha n p o cn e K TU  m hx k o iih h  npocHM  HanpaBaaTb n o  an p e e y: MocKBa, K -31, K y3 -
Hei^KHH m o c t, 12. O TA e n  npoMbiiuaeHHbix KaranoroB IT IH T E  C C C P  jTen. 220-78-51).
B/O « B H E U IT O P f P E K / lA M A »

f l t lu s  (b p c o

ATLAS COPCO AB, S-10523 STOCKHOLM, SWEDEN
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f ln 3 e n b  V 8  cepMM 801 

MOIl^HOCTblO 2 7 7  Jl.C .,

B b in y cK a e M b m  cJd m p m o m  

B pMTMLU U e Ü J ia H A

B oC b M M U M JIM H flpO B b lfi V -o 6 p a 3 H b lM  flM 3 e n b , M 3rO TO BJieH H blW  aHTJlMMCKOM CpMpMOM BpM TM UJ J le M B a H fl, n p e f lH a 3 H a H e «  flJia  a B T O M O - 
ö n / ib H o ro  T p a w c n o p T a  m n p o M b iw / ie H H b ix  L ie n e fi. B n a r o A a p a  p aijM O H a jib H O M  k o h c tp y k u m m  flH 3 e /m , e r o  M o iH H o c T b  H a  e flM H v m y 
B eca 3 H a H H T e n b H O  B b iu ie , M eM y  f l p y r n x  flM 3e/iefi n o A o ß H o r o  T H n a . f ln 3 e n b  o B n a f la e T  c n o c o Ö H O C T b io  c o 3 f la B a T b  BbicoKM H  M O M e H T  n p n  
H H 3K O M  M M cne o ö o p o T O B .  O ß c n y jK M B a H M e  e r o  n p n  T e n y m e M  p e M O H T e  n p o c T o e .  3 tm m  o ß e c n e t m B a e T c a  H aA e> K H aa  p a ß o T a  a h -  
3 e n a  V8 c e p w M  801 b Te M e H n e  A a M T e jib H o r o  c p o n a  c n y w B b i .

flononHMTenbHbie CBeAeHMB no A a «H OM y AH3enK>, a Ta K »e  no AP yr uM A H3enaM npon3BOACTBa t}jnpMbi &PMTHLU JIEklJlAHfl, 
m o j k h o  nonyuMTb o t H a me ro OT Ae na TexHMHecKoro oBcjiywMBaHMJi.

noKa3ateflH
D IN
70020

D IN  6270 
(HenpepbiBHbift

pOKHM)

MOlUHOCTb B A. C , 227 201
Mh C.HO OÖOpOTOB B M H H y T y ................................................... • 2600 2200
KpyTHlUHft MOMeHT B K f M  npH 1400 OÖIMUH ................. 88,6 70,8

O rA e n e H H e  cneuM anbH bix n p oA y «T O B

SPECIAL PRODUCTS DIVISION 
Leyland, Lancashire,

A H rnH si, Te n e ia M n : 67665

3anpocb> Ha np o cn e K Tb t m hx kofihm npocM M  H a n p a B n q ib  n o  a A P e c y : M o c K B a , K-31, Ky3HenKHM m o c t, 12. O r A e n  n p o M b iu in e H -
Hbix K a ia n o ro B  IT1HTE C C C P  |ren. 220-78-51). B/O « B H E il lT O P rP E K J lA M A »
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U e H a  40 Kon. MHfleKC 70003

R E I S S

0 6 o p y A O B d H k i e  p a 6 o n e r o  M e c T a  

B a u i e r o  K O H c r p y K T O p a

Bbi co3flaflMTe cbohm  KOHCTpyKTopaM oriTHMajibHbie p a ö o n n e  ycnoBHq, 

ch q 6 a h b  mx paöoHMe M ecTa o6opyflO B O H neM  cfwpMbi REISS

n p e f lC T a a M T e n b C T B o  b  CCCP: T o p r n p e A C T B o  FflP b CCCP, M o c k b b .  y n .  f l o H C x a a ,  4 6 . U M n o p i e p :  B;0  «PA3H03KCn0PT»

M3rOTOBHTenb:  VEB KOMBINAT ZENTRONIK Bad Liebenwerda DDR
B K c n o p i e p :

i n t e r m e d

| EXPORT-IMPORT

VOLKSEIGENER AUSSENHANDELSBETRIEB DER 
DEUTSCH EN  DEM OKRATISCHEN REPUBLIK
AUSRÜSTUNG UND VERSORGUNG VON 
GESUNDHEITS- UND BILDUNGSEINRICHTUNGEN

DDR 102 BERLIN, SCHICKLERSTRASSE 5/7, ROB.17 

T e p M a H C K a n  f le M O K p a iK H e c K a s  P e c n y 6 n H K a

3anpocbi Ha npocneKTbl u hx KonHH npocHM HanpaBnnrb no aßpecy: MocKBa, K-31, Ky3HenKMfi moct, 12. Orflen npoMbiui-
neHHbix KaranoroB mHTB CCCP (ten. 220-78-51) B/O «BHEUITOPrPEKJIAMA».

Вологодская областная универсальная  научная библиотека 
www.booksite.ru




