KA a1t M1
£ 66 SURFACE TECHNOLOGY 2018 4F 1 A

R EEAER S
ERE ERMMNEEE IR FTY

KE', TN, ER"”, 8%
(1.0 SR TIRSER, AR 030051; 2 M5 NRHERAT, IR %55 261001)

¥

W OE: B8 AP RBAUIUR e 2 4R 2 R B A R G R E IR oy R RO %, AT SR A T b huat
BRI L AR FEG RN T ik, Fik AIAREEBASLEMARTER, FHEIKEE T
LOI R A/ R E R SR, AMER L SMAURE B @RS, TR A R B ST A g o AR
%o, RID %Ik % A4 (CCB. F. SSI. Ruiz £4) Tl T ARl L4 di A5 F , AT R At AT
fiE, ZTER THUREE @M E 7 FHoRmER, &8 Mg RE S8t T4, F. SSI A% h5
FHER Z 7KK, CCB A= Ruiz £ ey F oM 4R E Fliil, £23 22T R-FEAA, 2d T
CCB A# TR 69 2L L A 45 B AUk £ FRB LS B RAF, PTATRERR THURS I 5 F o Taml . 446 8
MORAER T RBRE G AL, & 538 K FHE 2 30 & AR ERE ) 5T A R ALK 69 B 3h 9% 37 345 » Ruiz
BB AR I 5 g T IAA R A A, A Ruiz B FRF 5 AL 48 A2 MUK 69 S 3h 9 37 A 4 =T
VX’]%"L%}’:"}E HE2IRBAEZFHAFEEAAN,

KPR RabAL; BEESEMR; MBS BRE; AT

hESZES: TK422; THI17.1 XEARIRES: A XEHS: 1001-3660(2018)01-0066-06

DOI: 10.16490/j.cnki.issn.1001-3660.2018.01.011

Fretting Fatigue of Si-Al Alloy Diesel Engine Block Fastening Surface
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ABSTRACT: The work aims to discuss crack initiation characteristics and life evaluation method of diesel engine Si-Al alloy
block in fretting state in respect of fretting fatigue failure phenomenon between diesel engine block and fastening surface of
main bearing cap. The finite element model of the block fastening surface composite structure was built, and stress/strain histor-
ical data on fastening surface of the block was analyzed. On this basis, contact state of the fastening surface on the block was
analyzed, and influences of friction coefficient and friction work on the fretting fatigue characteristics were discussed. Mul-
ti-axis fatigue parameters, CCB, F, SSI and Ruiz, were used to predict crack initiation position of the block. The model was built
for predicting the fretting fatigue life of the block by modifying all parameters. Compared with the experimental values, the F
and SSI parameters in prediction results differed greatly from those in experimental results. The life prediction results of CCB
and Ruiz parameters were close to the experimental values, and fall within a scatter band of 2.3. However, the crack initiation
position predicted with CCB parameter was inconsistent with actual fracture position of the block, hence the parameter could not

be used to predict fretting fatigue life of the block. Microcracks may easily appear in the contact region subject to sudden
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change, and fretting fatigue damage can be suppressed by appropriately increasing friction coefficient or decreasing friction

work. Fatigue life of the block predicted with Ruiz parameter is in a good accordance with the experimental values. It is feasible

to evaluate the fretting fatigue of diesel engine by using Ruiz parameter within a scatter band of 2.3.
KEY WORDS: diesel engine; Si-Al alloy block; fretting fatigue; critical plane; life prediction
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Fig.2 Finite element model of block fastening surface
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Fig.3 Variation of cylinder gas pressure as a
function of crank angle
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Fig.4 Center line of contact surface
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Fig.5 Contact state of block contact surface
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Fig.6 Variation of relative slip corresponding to different u
values
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Fig.7 Variation of friction work
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Fig.9 Variation of each parameter as a function of node position coordinates: a) CCB, b) F, c¢) SSI, d) Ruiz
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