B8 B 11 *oamH TR
2021 4F 11 A EQUIPMENT ENVIRONMENTAL ENGINEERING 137 -

ERBRUBRFZTHERARSAAE

DRE, PXE, N, ZER, R, AEE
G SRDAERFSR BARTZEDY, L TR 315000)

HBE: B¢ AREZZRB KRBT FSIN Tk, AEEZRBRRBEGRRRE, Fik ALKREIRL
AN, VARIRE ek LR EADREMN, AER BN NMANEST, TR HLHTHERE R
A TRARER | FRATRE T, VORESIE R AN, IR 5 H0iH A8 FEMFAT b 3479k 5 & 4
B, HRINEZRBE RS ZE S | BT AL, KA Neuber X, L56AH0 HIR D Iy -5 2 ol .5 #2
Ao - WR A E 5 AL, BATEIEN T A B R RATARAM ., FIEY, AT SAFHBR £ 3k B g5 AT
T, SHEATRAT ZE— G KERAGET, K5, R TEREIET R BRI 409 Miner X0 #7255 R
BEATHIWT, SR AT LIRS ZRIMAB L6 Miner k0], 4%t FEW L L REAN, BT EFRLAE
fe At AL, ETARZBIBIRREA 270 K, RikAKT 350 kegikit B i, 2R E5RF SR
RIEARAF, HRBRIEA BHEAT, B3R 2R B o hTER A FRRIE Mok R RN k£ B
HRHRATHRAC, KA R T DTSR BT, Ay ARIEMmE 417 K, #2350 K B AR, FORA @A
AERRE, it BIRANEEREXBLERSG AL ROGMIIER, 245 oV 7 ik fe e s Tam £ ik 35
TR KT, B o sk E AHET @R TETEY, TALEEFRBFLF LA, TRITRA
FEHLEE e, BV )G B 6 RIBTE R A

KW 2RI, BMIIE; AROER,; KRyA5e

FE 45 ES: TB47 XEAFRIRAD: A XERS: 1672-9242(2021)11-0137-06

DOIl: 10.7643/ issn.1672-9242.2021.11.019

Simulation Analysis Method of Fatigue Life for Differential Housing
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ABSTRACT: This paper is to study the fatigue life analysis method of differential housing and investigate the root cause of
differential housing failure. Taking the specific testing load case as the input, support stiffness of decelerator housing as bound-
ary condition, gear meshing force as the input load, the finite element model of the differential housing under the condition of
elastic support is established, and the strength is calculated. The strength result is then input to fatigue SW FEMFAT to verify
fatigue life. Considering that the analyzed conditions and loads of differential housing are complicated, Neuber formula is used
to check the linear elastic stress correction method in combination with the material cyclic stress-strain curve and stress-strain

hysteresis equation. At the same time, in order to better simulate the operating limit load of the differential, the load analysis
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adopts the alternating load of three positive and one negative. Finally, the result is judged based on the linear fatigue damage

accumulated theory, Miner principle. According to the linear fatigue damage accumulated theory, Miner principle, the calcula-

tion results of the initial design scheme show that the fatigue failure occurs at the transition fillet of the housing, and the number

of load cycles it can sustain is 270, which does not meet the design criterion of more than 350 times. The results are coincident

with fatigue bench test and the correspondence of the failure area is good.. The differential housing is optimized by increasing

the transition fillet radius of the differential housing and increasing the thickness of the housing. The optimized fatigue analysis

results show that the fatigue life is increased to 417 times, which meets the design criterion of 350 times, and successfully passes

the durability bench test. With comparison of simulation results and bench testing result before and after optimization, it is con-

firmed that this simulation analysis method can accurately predict the fatigue level of the differential housing and the analysis

method is completely reliable in terms of calculation accuracy. It can be applied in the actual project development, identify and

avoid risks in advance, and reduce the bench verification cost in the later stage.
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Fig.1 Differential assembly structure explosion diagram

2 BRTOMEENE

2.1 Mgkl
N T HAFEAER R AT AR, 22 f R GER ]

FriumE & (C3D101) K—FrosmEfR (C3D8I) IRA
RS R T ORIE TR RS B RSOR, 2 RS T 1
%k | 3 (R A S5 I A HORE E R B IX R T 38
2125 1 A KL i X At 7 SR AR e ) TR A Kl
gy, FEXRFIELE/NEN f EAT R AR AL B, kG A it R
sHEOE 25 R B TR AL A 2 R

K2 ZEias REUA FROGE R

Fig.2 Finite element model of differential system
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Fig.4 Calculation model of housing support stiffness
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