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Failure Analysis of Passenger Vehicle Torque Reactor

HU Yuejun, CHEN Qilin, LI Wenyan, ZHANG Haijun
(Guangzhou Automobile Group Co., Ltd., Automotive Engineering Institute, Guangzhou 511400, China)

Abstract: Passenger vehicle torque reactor were manufactured by die-casting and ADC3 alloy, fracture occurred after sale
in the same position and form. In order to find out the reason of fracture, fracture analysis, chemical composition analysis
and microstructure analysis were carried out on the broken torque reactor, and then the mechanical properties of the same
batch of torsion bar were analyzed and examined. The results show that the fracture of the torque reactor belongs to brittle
fracture, the crack originates near the stress groove in the middle of the tension bracket, the composition of the torque
reactor meets the standard requirements, and the microstructure is normal. However, the actual mechanical properties of
ADC3 alloy of the same batch of torque reactor are lower than the design requirements. The comprehensive analysis shows
that the root cause of the fracture of the torsional tie rod is the lack of real strength of the material and the secondary cause
is the internal casting defects. Considering various factors, it is concluded that under the condition of not changing the
structure and design of the torque reactor, ZL111 alloy is adopted for forming the torsion bar by recast. The torque reactor
meets the actual requirements and achieves good results.

Key words: torque reactor; stress groove; brittle fracture; casting defects; strength

[12]
b

JIS H5302-2000 Bl ADC3

’

(Rpy2) 179 MPa, ’ Fig.1 Fracture of torque reactor
, 1 o ’
:2018-07-19 o
(2011A091102005) 1
1980-) , s s
(1980 1.1
: 13570439560 2 1

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



{ »12/2019 , s <1341

, ) o A
( 1 )o
R A B , B
o “ o 3~
6 5 5
[5] o

Fig.6 Appearance around area ¢

1, , JIS
H5302-2000 ADC3 o
1.3
DMI3000M , ,
o + +
e , Mg,Si o 7
8, , °

7
Fig.7 Micro-structure of the sample
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Fig.4 Appearance around crack origin
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Tab.1 Chemical composition of fracture of torque reactor
Cu Si Mg Zn Fe Ni Sn Mn Al
0.45 9.8 0.48 0.36 1.0 0.32 0.02 0.18
JIS H5302-2000 <0.6 9.0-10.0 0.4-0.6 <0.5 <13 <0.5 <0.1 <03

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Vol.40 No.12
<1342 FOUNDRY TECHNOLOGY Dec. 2019

9 o )

m—— |

PPN~ IO = i
Tttt
OO0
Pttt NN

LN DRIEN

Max=1.631E+02
PART.1.1 780440
Min=2.696E+00
8 PART.1.1727899

Fig.8 Micro-structure of the sample
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Tab.2 Results of mechanical properties
/mm /mm  Ry/MPa R./MPa
1 2.52 5.99 135 181 9
2 252 6.01 137 188 Fig.9 Strength analysis of the torque restrictor
3 2.53 5.98 131 183
4 251 6.00 132 161 2.2
5 2.49 6.00 141 165 , 2 ,
6 2.50 6.02 132 173 3 s
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Tab.3 Mechanical properties of test bar
/mm  R,/MPa  R,/MPa A(%) ’ ’
1 10.01 199 321 3.1 ’ °
2 10.00 203 316 3.0 ’ ZL111
3 10.02 205 314 3.8 o P
, , b b
0= 163 MPa, o
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Tab.4 Mechanical properties of test results
/mm /mm R /MPa  R,/MPa [1] , , . [J]
1 2.50 5.90 273 330 ,2010(10):27-30.
2 2.50 5.88 245 276 [2] ) , , o N
3 2.49 5.88 250 206 [P]. :CN 203995632 U, 2014.12.10.
4 2.48 5.88 248 309 [3] JIS G3502-2004 [S]. : ,2000.
[4] . M]. 2
’ ’ 1999:26-30.
© [5] ASM Handbook Committee. Metals Handbook [M]VOLUME 11

Failure analysis and prevention 2002 edition. United States of
America: ASM International,2003:262-281.

(6] . (M]

,1987:739-771.
(7] . 1.
’ ,2017(14):38-39.
s [8] . [J]. ,2008 (2)
s 8-10.

,  ZL111 [9] _ (1.
2006(4)80-82.
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