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H3100ceHbl pe3ya1bmambl I3KChepuMeHMa/IbHbIX UCCAe008AHUL NO U3YYeHUI0 8AUSHUS amMnaumydbl KO1e6aHUll Ha
U3HOC Pe3UHOBbIX 3/1eMEeHMO08 NPedN0XceHHbIX 2udpasauyeckux onop. llokasano, ymo ygeauueHue amnaumydsl Koa1e6aHuil
npueodum K yee/uveHur UHMeHCU8HOCMU U3HOCA U pa3pyuwleHur) nogepxHocmell pe3uHO8bIX 3/1eMeHMOo8, 3a8UCUMOCMb
Hocum HeAuHeliHbIll Xxapakmep.
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EXPERIMENTAL RESEARCH OF INFLUENCE OF AMPLITUDE OF VIBRATIONS ON WEAR OF RUBBER
ELEMENTS OF HYDRAULIC SUPPORTS OF OSCILLATION EQUIPMENT

The results of experimental researches are expounded on the study of influence of amplitude of vibrations on the wear of rubber
elements of the offered hydraulic supports. It is shown that over the increase of amplitude of vibrations brings to the increase of intensity of
wear and destruction of surfaces of rubber elements, dependence carries nonlinear character.
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IToctanoBKa npodJieMbI B 001eM BHe.

B coBpeMEHHOM MaIIMHOCTPOCHHWH Ha JTamax (UHUIIHOM 00pabOTKM pasMYHBIX [AeTaled  CyIOB,
CaMOJICTOB W BEPTOJIETOB, aBTOMOOWIEH Bce dHalle HCHOJB3YIOT BHOPAIIMOHHO-YIPOUHSIONIYI0 00paboTKy c
mapaMeTpamM (JacToTa, aMIDIATyda KoieOaHWi) 3aBHCAMIMMH OT MEXaHHYECKHX CBOMCTB 00pabaThIBaeMBIX
MaTepHuayioB, opMel U pazmepoB [1-3].

OnHuM U3 crI0ocO00B YCTaHOBJICHUS 3aJaHHBIX 3HAYCHUI [TapaMeTPOB KoJIeOaHWH SIBISIETCS HCIIOJIb30BAHUE
runpaBaudeckux omop [4]. OgHako B mpollecce HATYPHBIX HCIBITAHMKA HAOMIOZalach WX OCajKa, KOTopas
YBEJIMYHBAIACh CO BpeMeHeM palboThl, yKa3bIBawollas Ha U3HOC PE3MHOBBIX JJIEMEHTOB, a TaKXKe BBIXOJ U3 CTPOS
OIIOp BCIJICACTBHE YBEIIMUEHMs] aMIUTUTYHbl KojeOaHuil. [loaToMy BO3HHKIIA HEOOXOAMMOCTH B Oojiee JEeTaIbHOM
WCCIIEIOBAaHUN OIIOp, C LENbI0 YCTAaHOBJCHWS BIMSHUS — aMIUIMTYyAbl  KojeOaHMii Ha paboTocrnocoOHOCTH
BHOPOOTIOp MAIIMHEI.

AHaau3 noc/jaeIHUX MyO0JuKanmii.

Bb100p pe3nHOBBIX 3IIEMEHTOB IMpEAIaraéMol MOphl TOJDKEH 0a3MpoBaThCs, OYEBHAHO, HA AaHAIN3E HX
TPUOOTEXHNYECKUX XapaKTEPHCTHK OTBEYAIOIINX YCIOBUSIM pabOTHl. B ToXe BpeMs B CIIpaBOYHOM JHTEpaType
[5,6] 5TOT BOmpoC MPaKTUIECKH HE PACCMOTPEH.

OcCHOBHAA 4aCThb.

3ajgaueil uccIe0BaHUs SIBISIETCS] YCTAHOBJICHHUE BIMSIHUS aMIUIMTYbl KOJIEOaHMH HAa U3HOC PE3MHOBBIX
3JIEMEHTOB OIOP MAIIHHBI.

HcnbiTanus npoBoauinch Ha ycraHoBke XTH-7, oOmias cxema KOTOpOHM MpeacTaBiIeHHONW Ha pwuc.l.
Uccnenyemble mnopel 1 [4] Obuin 3akperuieHsl Ha omnopHoi pame 3. Ilockonbky pabodmmu mapameTrpaMmu
BUOpAIIMOHHBIX YCTAHOBOK SBJSIFOTCS uactoTa 24 I'm m ammuryaa 2,3, 4 u 5 MM, To Macca Je0ajaHCOB,
YCTaHOBJICHHBIX HA IUIMTE 2, W YcaToTa BPAIEHUs JBUraTels I10A0Mpaiach MCXO/s M3 YKa3aHHBIX MapameTpoB (
puc. 1). Jlyist KOHTPOIJIS aMIUIUTYAbI KOJIeOaHWUH IIUTHI Ha ONIOPHOM pame ObUT 3aKpeIyieH U3MEPUTEIbHBIA KIIHH.

B kauecTBe 00pa310B ObUIM BHIOPAaHBI OMOPHI C PE3UHOBBIMH 3JIeMeHTaMHu THna 1 (puc.2).

Honnep:xuBas moctossHHOM yactory 24 I'm w ammumatyny 2 MM KosieOaHuid muthl, mocie 50, 100, 150,
200, 250, 300 u 400 gacoB pa®OTHI OMOPHI Pa3OUPATN U U3MEPSUTH U3HOC OIOPHBIX IOBEPXHOCTEH, C TIOMOIIBIO
WHAWKATOpa 4acoBOro Tuma ¢ renoi nemenns 0,01 mm. VicnpITaHns IpOBOIIITH IPH KOMHATHOM TEMITepaType.

Jlanee, pe3nHOBBIE 3JIEMEHTHI ONOP 3aMEHSIM M HMOBTOPSAIM HMCIBITAHUS NIPHU paHee yKa3aHHOW 4acToTe
KonebGanuit 1 amruutyae 3,4 u 5 mm.

PesynbraThl McnbITaHN TIpeCTaBiIeHbl B Tabnune 1 u 2.

CpaBHeHI/le OKCIICPUMEHTAJIBHO MOJYUYCHHBIX PE3YJIbTATOB U3HOCA PE3NUHOBLIX 3JICMCHTOB MMOKAa3bIBACT, YTO
IIPY OAAMHAKOBOM YPOBHE JIEHCTBYIOIIMX HA ONIOPY BBIHYKJAIOLIUX CUIL:

1) yBenmueHue aMIUIMTYAbl IPUBOJMT K YBEJIMUYEHUIO H3HOCA OTIOPHBIX TIOBEPXHOCTEH;

2) 3aBUCHMOCTb N3HOCA OT BPEMEHHU HOCUT HEITMHEHHBIH XapakTep;

3) MHTEeHCUBHOCTh M3HOCAa pe3nHOBBIX anmeMeHToB CKH 40 Ha 35-45% MeHble, 10 CpaBHEHHUIO C
snementamu CKH26;

4) mocne 250 gacoB paboTsl pu amruatyae 4 u 5 MMy oopasmos u3 CKH 26 u CKH 40 wabnromanoch
WHTEHCHBHOE pa3pylIeHHE KPaeB BHYTPEHHETO OTBEPCTHUS B BUAE OTPBIBA 3JIEMEHTOB (pHC. 3).
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Puc.1. O6mas cxema 3KcnepuMeHTaIbLHOI ycraHoBka XTH-7
1 - ruapaBaIHYecKas onopa; 2 - IJIMTA; 3 — ONOPHAsl paMa

a) 6)

Puc. 2. Pe3duHOBbIE 3JIeMEHTBI ONOPLI: a- TUN 15 6- THI 2.

Puc. 3. Buasl paspyuienuii kpaeB BHyTPEeHHEr0 OTBEPCTHS Pe3HHOBBIX 2J1€MEHTOB

Tabnuna 1
H3Hoc h onopubix noBepxHocTeil pesunoBoro diementa CKH 26
Ne W3Hoc /i, MM, B 3aBUCUMOCTH OT aMILTUTY/ bl KOJIeOaHU
Bpewms paboThl £ ,4
/11 2 MM 3 MM 4 MM 5 MM
1 50 0,14 0,15 0,17 0,2
2 100 0,21 0,3 0,4 0,5
3 150 0,35 0,42 0,55 0,62
4 200 0,44 0,56 0,68 0,86
5 250 0,56 0.71 0,88 1
6 300 0,7 0,84 0,99 1,2
7 400 0,85 1,00 1,3 1,47
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Tabiuma 2
H3Hoc h onopHbix noBepxHocTeii pe3unosoro yjiemedta CKH 40
Ne W3HOC A, MM, B 3aBHCHMOCTH OT aMIUTUTYIBI KOJIeOaHMi
Bpewms pabotsl ¢ ,u

n/n 2 MM 3 MM 4 MM 5 MM
1 50 0,12 0,13 0,14 0,16
2 100 0,20 0,22 0,24 0,40
3 150 0,30 0,33 0,35 0,49
4 200 0,41 0,43 0,47 0,6
5 250 0,50 0,6 0,63 0,71
6 300 0,61 0,72 0,80 0,86
7 400 0,74 0,9 1 1,1

[Mockonpky mHpOpManus 00 M3HOCaX OBLIA BBIABICHA ITyTEM 3aMEpPOB IOAKOHTPOIBHBIX 00pa3IoB depe3
ONIpEeNieNICHHbIC TNPOMEXYTKH BpPEMEHH, TO NPENIOYTEHHE CJIEAyeT OTHATh  KOPPEISILMOHHOMY aHalIu3y
3aBICUMOCTH MEXIy H3HOCOM M BpeMEHeM B Jorapudmuueckux koopaumHarax [7]. Iloatomy, momydeHHYro

3aBUCHUMOCTDH HIIIEM B BUIEC
1

rae h — M3HOC PE3UHOBBIX 3JICMEHTOB, MM;

t — BpeMs paboThI, 4;

C — nocrosnHas qna matepuaina pesunsl CKH 26 u CKH 40;

m - IOKa3aTellb CTCIICHH.

ocrostaabie C U m onpeneNsieM METOIOM HaMMEHBIIUX KBanparoB [7]. s 3TOro BO3pMeM JOTapH(MBI
qucen A; M ¢; W, TAKUM 00pa30M, IMOyYUM P TAPHBIX 3HAYCHUN:

Y, =lgh,lghy,1ghs....1gh, @
X; =lgt,1gty,1gts....1g¢,
IMocne vero, onpenennm cpennne 3Hadenus X, u Y,
n
X.
2% 3)
X, ===,
cp n
n
Y:
; ’ “
ch == ,
n
rue 7 — KOJIMYECTBO MCCIICIOBAHMUIA.
BCIIOMOTI'aTEIIbHBIC BEIMUUHBI
n
2 2
SxZZXi _anp’ (5)
i=1
_ 2 o y2
Sy =217 —ndy, ©)
n
SxysziYi_anchp~ (7
i=1
Torna, mocrosiuubie C u m,
S
B=—"—. ®)
S xlxy
A=Y, —BX,,, ©)
C=104, (10)
m=B"". (11)

[To dopmynam (2)-(11) ompenensiem mapamerpsl creneHHor GyHknmu (1) s pesun CKH 26 u CKH 40,
pe3yIbTaThl 3aHOCHM B Ta0uI. 3 1 4.
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Tabnuma 3
Pe3yabTatel pacuera C, m pe3unnoBbix d1eMeHTOB CKH 26
Iloka3atenu pacuera ANMIMTYA KoxeOanui
2 MM 3 Mm 4 MM 5 Mm
[ocrostanas C 0,0035 0,00402 0,0044 0,0055
ITocrostnuast m 1,092 1,074 1,044 1,057
Tab6muma 4
PesyabTatsl pacuera C, m pe3unHoBbIx d1emeHTOoB CKH 40
Iloka3atenu pacuera AMILIHTY]2 KoI€0anmid
2 MM 3 Mm 4 MM 5 MM
[ocrostanas C 0,0033 0,0027 0,0028 0,0035
ITocTostnuas m 1,099 1,034 1,022 1,125
BriBoabI:

Ha ocHOBaHMHU pe3ynbTaTOB SKCIEPUMEHTAIBHBIX UCCIEIOBAHUN U3HOCOCTOMKOCTH THAPABINIECKUX OMOP
BUOPOOOOPYIOBaHHS YCTAaHOBJICHO, YTO IIPH OJMHAKOBOM YPOBHE JEHCTBYIOIINX BRIHYKIAFOIIUX CIUT:

1) sanements! u3rorornennbie u3 pesuHa CKH 40 obnanarot, Ha 35-45 %, Oosblielt H3HOCOCTOMKOCTBIO, IO
cpaBHenuto ¢ CKH 26;

2) yBeJIMYEHUE  aMIUTUTYIbl KOJeOaHW NPUBOAMT K YBEIMYEHHIO HW3HOCA W Pa3pyLICHHIO KpaeB
BHYTPCHHETO OTBEPCTUS B BHJE OTPHIBA PE3WHOBBIX 3JICMEHTOB, a TAaKXKE YTCUKH Maclia 4Yepe3 3a30p MEexIy
METAJUIMIECKUMU M PE3UHOBBIMU 3JICMCHTAMU;

3) 3aBHCHMOCTB H3HOCA OT aMIUTUTYIBI KOJIeOaHM PE3HHOBBIX AIIEMEHTOB HOCUT HEIMHEHHBINA XapaKkTep.

[lomyueHHple aHAMUTHYECKHE 3aBHCHMOCTH MOTYT OBITh HCIHOJB30BAaHBI IIPH IPOTHO3HPOBAHUHU
paboTOCTIOCOOHOCTH THAPABIMYECKIX OIIOP COAEPIKAIINX PE3UHOBBIC DIIEMEHTHL.

B nmanpHeiimmemM HEOOXOIMMO HCCIIEIOBAaTh COBMECTHOE BIHMSHHWE aMIUTUTYABI M YacTOTHI KONEeOaHWH, a
TaK)Xe MapKH Maciia Ha U3HOC JIEMEHTOB OMOPHI.
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