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MOJIEJUPOBAHUE UCTEUEHHUA BO3YXA U3 BO3AYIIHON NOAYIIKHA
YJIAPHOM MAIIUHBI C MEXAHW3MOM INEPEMEHHOM CTPYKTYPBI

Byn makanaoa sxu kpusowunmyy-noa3yHOyK Mexanu3m MeHeH 0320pyAMO CIMpPYKmMypacsl
bap aba sHcazovbIKUaANYY ypMa MAUWUHAHBIH AOACLIHBIH Ybl2YYCYH MOOEN000 HCAHA OUWLOHOOU dTie
JAHcemKUpme ypeyumyy mymaumvlpyyuy dK6USANEHMMUK KO3OHOKMY MAHOAN anyy Kapaiobi.

B pabome paccmompenvl 60npocvl Mooeruposanus ucmedeHus 8030yxXa U3 6030VUIHOLL
NOOYWKU YOAPHOU MAWUHbL €  OBYXKPUBOWUNHO-NONZYHHBIM —~ MEXAHUSMOM  NepeMeHHOU
CMPYKMYpbl, a Maxdce blOOPA IKGUBAIEHMHO20 OMBEPCMUsL COeOUHEHUs NOBOOOK-DOEK.

In work questions of modeling of the expiration of air from the airbag of the shock
machine with the twocrank — slider mechanism of variable structure, and also a choice of an
equivalent opening of connection a lead-block head are considered.

HcnonHuTeNnbHBIM ~ OpPraHOM — pacCMaTpuUBaeMOM  YJAapHOM  MallWHBl  SBJIAECTCS
JBYXKPUBOILIMIIHO-TIOJ3YHHBIA ~ MEXaHU3M  IIEPEMEHHOM  CTPYKTypbl. JlIs  CHUKEHHS
JMHAMUYECKUX HArpy30K Ha MPHUBOJ MAIIMHBI UCIIOJIb30BaHa BO3AYIIHAS MOIYIIKa, 00pasyemas
B nepeaHeid 3 (cMm. puc.l) unm 3aaHedt 4 BO3AYLIHBIX IMOJIOCTSAX Ooiika 2 MpH HM3MEHEHHH
B3aMMHOTO TOJIOXKEHUs MoBoAKa 1 u Goiika 2.

Puc.1. Cxema BO3HUKHOBEHUS BO3AYLIHOM MOMYIIKK Npu pabouem xone: | — moBonok, 2 — 0oek,
3 — mepemHsisi BO3AYyIIHAs MOJIOCTh Ooiika, 4 — 3amHss BO3AyIIHAs MOJOCTh OOWKa, 5 —
WHCTPYMEHT.

Ilepequern  wnm 3agHEd  TOPLUEBBIMH  IIOBEPXHOCTSAMM  IIOBOJOK  3aMBIKaeT
COOTBETCTBYIOILIUE IOJIOCTH, B KOTOPBIX CokMMaeTcsi Bo3ayX. Ha puc.l nepenHss BozmymiHas
IIOJIOCTh 3aMKHYTa, B HEM HAXOAMUTCS CXKAaTbli BO31yX, a 3aaHsAsd — Pa3OMKHyTa, U B HeH
HAXOJUTCS BO3IYX MO aTMOC(HEPHBIM JaBICHHEM.

[Tpu MotenupoBaHuM IBUKEHUS 00iiKa B IEPBOM MPUOIMKEHUN TIPUMEM, YTO MOIIIHOCTb
JIBUTATEJIS IPUBO/Ia HEOTPAHUYEHHA, BCE 3BEHbsI A0COIIOTHO JKECTKUE, KHHEMAaTHUECKUE CBSI3U —
ujieabHbIe, Ta30BbIe MPOLECCHl N30TEPMUUECKUE U aInabaTHUECKUE.

Bb100p 9KBHMBAJIEHTHOI0 OTBEPCTHS

BzaumoneiictBue moBojka W 0Oika OCYIIECTBISETCS IMOCPEICTBOM  BO3IYITHOM
HOJYIIKH. B MCX01HOM MOJI0KEHNU OOEK MOKOUTCS, a MOBOJIOK JABUKETCSA U3 KpaHEro mpaBoro
MIOJIOKEHHUSI CTOPOHY HHCTpyMEHTa, coBepiuas paboumit xon. [lpu 3amblkaHuu mepenHeit



BO3/IyLIHOM IOJIOCTH B HEM HAUMHAET CKUMAThCS BO3AYX. Y UUTHIBASA TO, YTO MOCAJIKA [TOBOJAKA U
Ooiika ¢ 3a30poM (CM. puc.2), uepe3 3a30p MEXAY HApYKHOW IMOBEPXHOCTHIO IMOBOJKA M
BHYTPEHHEH MOBEPXHOCTHIO OOIKa 4acTh BO3AyXa U3 BO3MYLIHON MOIYIIKH HAYHET BBIXOJIUTH B
atMocdepy.
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Puc.2. Cxema yreuku Bo3ayxa U3 BO3AYIIHON NOAYIIKN

[IpuHuMas BO BHUMaHHME CPAaBHUTEIHLHO HEOOJBUIYIO MPOTSHKEHHOCTh 00Opa3yroLerocs
BO3AYIIHOI'O KaHalla W, COOTBCTCTBCHHO, HC3HAYUTCIIbHBIC IMOTCPU Ha TPCHUC BO3AYyXa 06
60KOBLI€ MOBCPXHOCTHU, 3aMCHUM OTOT BOSI[ymHLIfI KaHaJl JKBHUBAJICHTHBIM OTBCPCTUCM B
noBojke (cM. puc.3).

doex

\IK6HEAAEHMAOE
omeepcmiie

T

gl
8030yX

ROBODOK

Puc.3. Cxema ¢ 5KBUBaJICHTHBIM OTBEPCTUEM

[Tnomans S>KBUBAJICHTHOTO OTBEPCTHs JIOJDKHA OBITH paBHA IUIOMIAZHM 3a30pa MEXIY
MOBOAKOM U OoiikoM. Ilpy M3roToBNEeHNH JeTanei yAapHOTO MeXaHU3Ma Oy/eT MCIOJIb30BaHA
cucTeMa OTBEPCTHSI, T.€. OTBEPCTHE OY/AET BHINOJHEHO ¢ HAMMEHBIINUM TPEIEIbHBIM Pa3MepOM,
paBHBIM HOMHMHAJBHOMY pa3Mepy, a HaMMEHBIIMKA ¥ HauOoJIbIINE MpeeIbHbIE pa3Mepsl Basa
OyAyT MeHbIlle HOMHHAIBHOTO pa3Mepa. lIpu eIMHUYHOM M MEJIKOCEpHUITHOM INPOU3BOACTBE
pa3dbpoc  NEHCTBUTENBHBIX  pa3MepoB  OydeT 1O  HOPMAJIbHOMY  3aKOHY, IO3TOMY
CPeIHECTaTUCTHUYECKUI IeHCTBUTEIBHBIN THaMeTp OTBEPCTHUS OyIET ONpPEAEATHCS CIIeTyIOIIM
obpazom:
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rae: D, — HOMUHAJIBHBIN THAMETP OTBEPCTUS;

Ay — BepxHEe OTKIOHEHHE OTBEPCTHSI.

Jns Banma numeem.
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rae: o, — HOMUHAJILHBIN JaMeTp Bala;
Ap; — BepxHee OTKJIOHEHHE Balia;

A;y — HIDKHEE OTKJIIOHCHHE Baja.
Hcxons U3 Toro, 4TO IIIOMIAIhL 3a30pa MEKIY TOBOJKOM M OOMKOM O KHA OBITh paBHA

IUIOLUIaAM  OTBEPCTHUS HSKBUBAJIEHTHOIO OTBEPCTHSA, IIOJyYUM JAMAMETP SKBUBAJIEHTHOI'O
OTBEPCTHS.
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B Tabmuue 1 mnpuBeneHsl NpUMEpHl AMAMETPOB SKBUBAJICHTHBIX OTBEPCTHH IS
HEKOTOPBIX HOMUHAJIBHBIX TUAMETPOB U MOCANIOK.

Tabmumna 1
Homunansabie ITocanku
JHaMETPBI, MM. H7 H7 H7 HS8 HS8
g6 f7 es es d9
30 1,20 1,57 2,00 2,09 2,54
40 1,54 2,00 2,56 2,67 3,23
50 1,72 2,24 2,86 2,98 3,61
60 2,03 2,68 3,43 3,57 4,38
70 2,20 2,90 3,70 3,85 4,73
80 2,35 3,10 3,96 4,12 5,06
90 2,70 3,57 4,58 4,76 5,85
100 2,85 3,77 4,83 5,02 6,17

Pasmepuvr danvt 6 mm.

MopenupoBaHue HCTeYEeHHs BO3yXa M3 BO3AYIIHOM M010CcTH DoiiKa.

Bo3nyx B Bo3mymrHO#W monoctu 0Ooifka HAXOIUTCS TMOJA W3MEHSIONIUMCS J1aBICHHEM,
[I0TOMY MCTEUEHHUE BO3/1yXa U3 3TOU IOJOCTH UMEET CIIOXKHBIN Xapakrep. [Ipu ucreuenuu raza
W3 OTBEPCTUSI MPHU TMOCTOSIHHOM JaBlI€HUU (CM. puC.4) MaccOBBIM pacxol ompenessiercs
ClIeyIOIIEH 3aBUCUMOCTBIO /1/:
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rae: i - IVoUiaib CEYEHUs OTBEPCTHUS;
P1, P2 — 1aBIIEHUS B C€UeHUSIX | U 2 COOTBETCTBEHHO;
p1— MJIOTHOCTb I'a3a B CEUYEHUN 1;
k=c, / ¢, — moka3areinp aguabdarsl;



Cp — yACIIbHAA TCINIOCMKOCTD IIPH ITOCTOSIHHOM JaBJICHUH,
Cy — yACJIbHAA TCTIJIOCMKOCTDb IIPU TOCTOSTHHOM OGBGMC;
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Puc.4. Ucreuenne raza u3 OTBEpCTUS B TOHKOM CTEHKE

Bnusinue cxaTus CTpyd, CKOPOCTH Ha TMOJXOJ€ K OTBEPCTHIO, KOHCTPYKTHBHBIC
0COOEHHOCTH BBIXOJHOTO OTBEPCTUS YUYUTHIBAIOTCS BBEJCHHEM KOX(PQHUIMEHTa pacxona U
(cormacho /2/, B qanHOM ciydae ¢=0,76):

| k . 27K Py (B+1)/k
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CootHomienus (7) MO3BOJISET ONMPEASIUTh MAaCCOBBIN Pacxo/1 BO3/yXa U3 MOJIOCTH Oo¥iKa,
HO IIPU MOCTOSIHHOM JIaBJICHUM B MOJIOCTH Ooiika. B ymapHO# maminHe gaBieHHe B BO3AYLIHON
MOJYIIKE UHTEHCUBHO U3MEHSETCS, HO JUI MHKEHEPHBIX PACYETOB MOKHO IIPEAIIOJIOKUTH, YTO
JABJICHUE B BO3AYIIHOM MOAYIIKE B TEYCHUE KPATKOIO MHTEPBAJAa BPEMEHH OCTaeTCs
IIOCTOSIHHBIM.

Ha ocHoBaHuu BbINIE H3JI0KEHHOIO IIPEAJIAracTCs IapaMeTpbl BO31yXa B BO3YLIHOMN
noJiocTy OoiKa OmpeAessTh CIeAYINMM 00pa3oM. MOMEHTY 3aMbIKaHHUs BO3AYIIHON MOJIOCTH
1 00pa30BaHMIO BO3AYIIHON MOJYIIKH IUIOTHOCTh W JaBJIGHHE BO3AyXa B IOJIOCTH PaBHBI
atMocgepHoMy. Macca Bo3/iyxa B OJIOCTH B 3TOT MOMEHT BPEMEHH ONPEIENAeTCs CICTyIOIIM
COOTHOILLIEHHUEM:
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re: Par — aTMocdepHoe naBienue, papaoe 1- 10° I1a;
V' — HaganbHBI 00beM BO3TYIITHON MOJIOCTH, M3;

R — ynenbHas ra3oBas IOCTOSIHHAS,

s Bo3nyxa paBHast 287,14 Jlx/(kr - K);
T, —abcomoTHas TemIepaTypa okpyxaromiei cpensl, K.

COOTBGTCTBGHHO, B HAYaJIbHBIA MOMEHT KOJIMYECTBO BO3JlyXa B BO3,Z[YH_IHOI71 II0JIOCTH
Ooiika paBHO M — My .

JInst TeKyIIero nHTepBaia BpeMeHu onpeaensercs Koddduuuent f

o Patn

- (9)



Jlanee ompenenuM KOJUYECTBO BBILICALIEIO M3 BO3AYLIHOM IIOJIOCTHM BO3AyXa 3a
paccMaTpuBaeMblli HHTEPBAJl BPEMEHU

m — M- At, (.10)
rae At - paccMaTpUBaeMbIi HHTEPBAJ BPEMEHH, C.

Torma, Macca OCTaBIIErOCsS B BO3/YIIIHOM MMOJIOCTH BO3/IyXa OMPEICTUTCS, KaK
mpy=mj; m (llj

HonyquHoe 3HAYCHHUC MacCChbl 114 6y,Z[CT ABJIITBCA HCXOAHBIM JIS1  CJICAYIOLICTO

UHTEpBaJIa BPEMEHH.
3Has B3aUMHOE MOJIOKEHHE TIOBOIKa M 00iika, onpesensieM 00beM BO3AYLIHON MOTYIIKH
JUIS CIIEQYIOLIEro IMPOMEXYTKAa BPEMEHH, 3aTEM — COOTBETCTBYIOIIYIO IUIOTHOCTH BO3JyXa B

BO3AYIIHOM MOQYIIKE
ny
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Y JIaBJICHUE BO3/yXa B BO3IYIIHON MOJYIIKE
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[Ipu BBIXOJE TOPLEBOM NOBEPXHOCTHM TNOBOJKA M3 BO3IYIIHON mOJOCTH Ooiika
BO3YIITHAS MOMAYIIKA MCUE3aeT, a UCXOJHBIC MapaMeTphl BO3yXa B 30HE BO3IYLIHOH MOJOCTH
MIPUPABHUBAIOTCSI aTMOCHEPHBIM.

Cnenyer OTMETHTh, YTO B3aUMHOE TEpEMEIICHHUE MOBOAKA U OOWKa MMEET CIIOKHBIN
xapaktep. BcenencTBue yreuku BO3AyXa W3 BO3AYIIHOW MOMYIIKM W W3MEHEHUS B3aUMHOTO
MOJIOKEHHUS TIOBOJIKA M OOlika B paboTe MexaHu3Ma ObIBAIOT MOMEHTHI, KOT/Ia JaBJIICHUE BO3/IyXa
B BO3/YIITHOW MOJIOCTH OOWKA OKa3bIBAETCS MEHBIIE aTMOC(HEPHOTO. DTOT PaKkTOop HEOOXOAUMO
YYUTHIBATh TIPU ONPENCICHUM HAMPABICHHS JIBIDKEHUS BO3IYIIHOTO TIOTOKA, MACChI
OCTAaBIIIETOCS B BO3YIITHOM MOJIOCTH BO3/lyXa U HAMPABICHUS ACUCTBYIOIINX HA OOCK CHUIL

Cnmcox ureparypsl

1. Anpriryns A JL. I'mapaBnuka u aspoaunamuka [Tekcr] / AJl. AnpTmyns u ap., — M.:
Crpouspar, 1987. —C. 321-324.
2. Kamunyn B.M. OcnHoBbl ruapaBnuku u aspoauHamuku [Texcr] / B.M.Kamunyn, E.B.

HposnoB. —M.: Crpoituznar, 1980. —247 c.



