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Abstract Contact model was established include connecting rod, bushings and piston pin. Comprehensive stress and
deformation of connecting rod and bushing were calculated under different amount of interference of bushing in the detonation
pressure moment. With contact mechanics theory, the law of fretting key parameters of bushing was summarized under different
connecting rod angles, amounts of interference of bushing and friction coefficients. The results show that the fretting of bushing is
most serious in the detonation pressure moment. Along with the increase of amounts of interference, contact pressure, friction
stress and frictional work of bushing show increasing trends, but fretting amplitude shows reducing trend. With the decrease of the
friction coefficient, bushing contact pressure changes a little, friction stress and frictional work show reducing trends, but fretting
amplitude shows increasing trend.

Key words Connecting rod bushing; Fretting characteristic; Interference fit; Finite element method

Corresponding author. ZHAO JunSheng ,E-mail . yxzjs@ 163. com, Tel. +86-351-3924971, Fax. +86-351-3924971

The project supported by the Natural Science Foundation of Shanxi Province (No. 2012011023-2), and the High & New
Technology Industrialization Project of Shanxi Province Colleges and Universities (No. 20120021).

Manuscript received 20141010, in revised form 201141112

i, 1 PSRRI, SR AR A Aoy 5 A TR X

515

2015, 37(2) :209-213

AEA BT T8 R 22 2 R 78 1 o 52 e R 4R

TR AT i B, FF A 5% 310 9 4 S

FER RSB R Briscoe B J 2R F 928 5 B b
95T PMMA [5G BERIFT 5% . Sachin R Shind %

TSR AR, FET 7 A AR I T B b DX, BB AN H 2
SRS, b 235 RS 7 , 2 i e i A=
SUEE A T FE AR, ™ E S K Sl LI R R A T S
P, SEPR AL 8 AR AR R i BT
B RER

VFZ24 3 2k A B MY Hertz A1 Mindlin f# H7
iR DRl R ik DX A A R RRAE R T SR AR R A B
BIG =2 BN YA LA 2808 2R ST 2% A 45 Y FR

PR T A S BRI | BIFTERERL 1 3 20 5 5 9% 5
FTRT o AR 2R 0 N B A A 1 53 BT — 28 S BR T
N2 B 2 ol PR ) B A ek X, [
Wang 7 L S55% F L et B 55 R A 7 it A8 e it 53 07
B RRE i SR B D) i A e, U
T AR IESE T RUE T AT A LA 2 A i
AU ATATYE S A RO . ST IR AR P, B s R
AR B DA SE T 8, 4 01 2 1 22 AR fol sl 422 fh 7

#20141010 WCEIFIF , 20141112 WCEMEECHT . 11799 A ARZEEE (2012011023-2) | INPYA RS RGO ™ AR BTH  (20120021) BE8),
s WA, B, 1969 4F6 A4, WVIREA, B, PALRENR S0 TRABe, R, [, BULATRAESIN, FZAFE N HURIRS)

Pl B AS T W Jy APRE A



210 FL M

53 2015 4%

TI R EAPERY 1505 o PRl % 95 1 i X3k
(RS A3 RS A o3 S 2% — R BUETH 5 T vk
SR fu AT b P 0 ) AR AR IR BT LARIE 583 AR A
BRITIEA T He b X 381 R g AR G

ARICEE G RTINS A 2 S B T 000 A A
BEATRUE A FROCEAU BT, AT fid 7 2 B8 A PR
JUITHE T T AT A e i o MR 45 DR RO o
BRI FEOCHES RS UEh IR by EE
73 BT AR R R AL A AT AT E
TAEhRFPERLERE, Dk H Dok 2 fole sl R 453 14 15 it 2 1 R
2%,

1 EFINL-HE - BEHZEEMRERT
S

FRUSGMAL 172 JEFT/IN K FF B R 284 = M 4%
fil LATREIANG 1 froR o A iERT Ik S Ed A i
BN ESTHEMRB S, mT EETOER /N K
RIS 24 fh i ] ) Sl sl R e, TR UIBGZE AT By b 23
o3, FLWM AT R AR S 2 B U SO AN R
OIMTEER, A S ERNT R 1,

Bushing

P = LR
Fig. 1 Geometric model of three-body
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Tab.1 Structure parameter
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Structure Connecting rod ~ Bushing Piston rod
4% Inner
diameter R,/mm 28.5 26.05 12.95
I Outer 45 28.55 29.5
diameter R,/mm : :
i T A% A g g 0
Angle 6/(°)
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Tab.2 Piston rod load in different connecting rod angle
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Connecting rod Crankshaft angle Piston rod load
angle B/(°) a/(°) P, /kN
0 370 248
5 380 230
10 400 120
15 450 33
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Fig.2 Equivalent stress of three-body contact
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Fig.3  Contact stress of bushing in middle zone
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Fig.4 Total fretting amplitude of bushing with different

connecting rod angle
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Fig.5 Frictional work of bushing with different connecting rod angle
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Fig.6 Total fretting amplitude of bushing with different shrink range
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Fig.7 Frictional work of bushing with different shrink range
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Fig.8 Total fretting amplitude of bushing with

different friction coefficient
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Fig.9  Fretting amplitude of bushing in load zone with

different friction coefficient
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Fig. 10  Frictional work of bushing with different friction coefficient
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Fig. 11  Frictional work of bushing in load zone with

different friction coefficient
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