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Fig. 1 Macroscopic morphologies of fractured mounting bracket and screw bolt
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Fig. 2 Macroscopic fracture morphology of bolt
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Fig. 3 Microscopic fracture morphology of bolt
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Fig. 4 Macroscopic fracture morphology of mounting bracket
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Fig. 5 Microscopic fracture morphology of mounting bracket
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Table 1 Chemical composition of fractured mounting bracket Wg /%
WiH Si Fe Cu Mn Mg Cr Ni Zn Pb Sn Ti
SEE 9.89 0.76 2.89 0.15 0.20 0.034 0.051 0.93 0.038 0.025 0.034
ZR{E  8.0~11.0 0.6-1.1 2.0~4.0 <0.55 0.15~0.55 <0.15 <0.55 <12 <0.35 <0.15 <0.20
F2 B RLFER S
Table 2 Chemical composition of fractured screw bolt Wy /%
TiH c Si Mn P S Cr Ni Mo Cu
SEME 0.37 0.29 0.53 0.012 0.016 1.03 0.016 0.23 0.017
TR 0.32~0.40 0.17~0.37 0.40~0.70 <0.030 <0.030 0.80~1.10 <0.030 0.15~0.25 <0.030
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Fig. 6 Microstructure of mounting bracket
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Table 3 Hardness of fractured mounting bracket
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Table 4 Hardness of fractured screw bolt

TiH fiff B {HHV 10

SEINEL 350, 347, 349

ERE 320~380
RS TEEBEM

Table 5 Physical parameters of materials

g FPER E/MPa HEL/N=A #JF (t-mm”®)
AISi9Cu3Fe 7.4E+4 0.33 2.7E-9
*x6 HEIR
Table 6 Load cases

s T Y5 1IN ZHIN
T 10 000 0
T.2 0 9800
T3 0 -12 700

®T BEXRNBRERZER
Table 7 Strength check results of mounting bracket
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Fig. 7 Microstructure of screw bolt
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Fig. 8 Stress distribution of mounting bracket

3 HZRHIFSITIE

RN AEEXRSERE=TmERXE (BX )
BB ERRET (E2) RPERERETTHRE N E
RETRE); BEMADTA T BEXZ IR NIERE
RAMTRMERD AT H RS SRS IR, KF
Py« SRERMERZ DTN T XTI N B2 s
R AREK

RPN ABEX R THERIUSITRBEE
XEREHME DR =29R S AR MR ER#
EER, FENNEANSRESEERITRNRLR
UEERARS—H. NMEL, BEXRAERXZHRE
ERAT, EmEMEZERERYBRSEERERR
ETEHRERGHR, HMEGSZEREEROREE

T, RRSHTEEXRMA.

FEiE, BRRADIAEESRNIERBIEIR
KA, FERABEITEEETLZ, ®RIER
INABEXREERNZ BB EBIITNED, BR
EREIEIOEEL Sl G yage NI

4 ZHig

(1) ZEEX MR EMR, BN
WHKRERGHRESERLRAORLATEZNUESR
BRI EERR .

(2) BENHOABIENITRRETLZ, LURIESE
XREERAZEEEEBIITNE .



= .
{EL% Founory L SR Vol.70 No.5 2021

SEVE:

(1]
[2]
(3]
(4]
[5]

(6]
[71
(8]

(9]

PR, =&, HBIFUIE RERMNBERFEBBSMARIHAS . TS, 2013, 30 (9) : 177-183.

HiE, TN, 8, & EFXEPTNANEERGRENIRIT [J]. "%, 2014, 36 (12) : 1503-1507.

g, o REEASNEEREX MRS 2T [ ittENEEI T2, 2011, 20 (4) . 49-52.

IS, XAoT, EEMR. AENNSREESRNMARIT D] '5%ERHR, 2007, 5(3) : 23-25.

YUY H, NAGANATHAN N G, DUKKIPATI R V. A literature review of automotive engine mount systems [J]. Mechanism and Machine
Theory, 2001, 36: 1214-1216.

EEE, KEW, X, F BEXENNRITERSESOT D] AETIE, 2007, 9 (4) : 341-345.

MR, =R, PHIE, £ IR RMNEBEXZFEFRES T ZHR [J]. 15, 2020, 69 (2) : 167-173.

KANG D H, YOON K M, KO Y J, etal. Application of high level vacuum die casting for the automotive parts [J]. SAE Int. J. Mater.
Manuf, 2009, 2 (1) : 128-133.

RS, i, =X, T EARNEBEZZRNBIRTHIT U] TULHIER RS, 2015 (2) : 1-2.

Fracture Failure Analysis of Engine Right Mounting Brackets and Screw
Bolts

YUAN Cheng-yi, XU Wen-lei, HU Zhi-chun, FENG Xue-qiao, YANG Da-yun
(Geely Automobile Research Institute (Ningbo) Co., Ltd., Ningbo 315336, Zhejiang, China)

Abstract:

The fracture failure occurred in engine right mounting bracket and screw bolt of the automobile during the
comprehensive endurance test at the proving ground. The fracture failure mode of engine mounting bracket
and screw bolt was analyzed by a variety of methods including macroscopic inspection, fracture surface
morphology analysis, chemical analysis, microstructure observation and hardness testing. The numerical
simulation was also performed to analyze the reason of fracture failure. The results show that the fatigue
fracture of the connecting bolt was caused by relative slip between the contact surfaces of the mounting
bracket under the alternating load, which ultimately leads to the fracture of the mounting bracket.
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