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Analysis and Improvement of Crack Defect of JSD220 Transmission
Rear Cover Casting

LIU Dewang, GE Saisai
(Foundry Branch, Shaanxi Faust Automobile Transmission Group Co., Ltd., Baoji 722409, China)

Abstract: During the service of JSD220 transmission rear cover casting will crack or even crack, resulting in the
transmission function failure. In order to solve this problem, the chemical composition, mechanical properties,
metallographic structure and casting defects of the fracture were analyzed comprehensively, and the above related factors
were excluded. The structural strength before and after the structural design of the product was compared and analyzed by
finite element method, and the structural design of the casting was optimized. The results show that the overall strength of
the improved rear cover castings has been significantly improved, which has been verified by the actual batch in the

market, and the failure phenomenon caused by cracks in JSD220 transmission rear cover castings has been basically

eliminated. After process improvement, the service effect of rear cover casting machine is better.
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Tab.1 chemical composition requirements of casting
Si Cu Fe Mn Mg Zn Ni Ti Sn Pb Al
9.6~12 2.2~43.5 0.55~0.9 <0.5 <03 <1.0 <0.5 <03 <0.2 <0.15 i
_ ) %3 JSD2208 5 %5 4 7 R BB G it
2 HHNNFEEIER

Tab.2 Mechanical properties of castings
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Tab.3 Statistics of cracking site of JSD220 rear cover
casting
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Fig.2 Crack position morphology
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Tab.4 Chemical composition tracing table of cracked casting ADC12 aluminum alloy

TE Si Cu Fe Mn Mg Zn Ni Ti Cr Sn Pb iRl
g5 PR 9.6~12 22~35 055~090 =050 <030 <100 <050 <030 <020 <0.15
FEAE 1 10.8 2471 0.75 0.25 0.24 0.94 0.06 0.05 0.02 0.04 0.06 ai
B2 10.9 2.53 0.66 0.20 0.18 0.95 0.08 0.04 0.02 0.03 0.05 GE
B3 10.7 291 0.70 0.26 0.20 0.95 0.06 0.04 0.03 0.03 0.05 otk
A 4 10.7 242 0.82 0.27 0.21 0.87 0.05 0.04 0.02 0.05 0.04 otk
RS 10.1 2.46 0.83 0.30 0.20 0.80 0.05 0.05 0.02 0.04 0.05 ark
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Fig.3 Crack zone distribution
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Tab.5 Mechanical properties of die casting of ADC12
aluminum alloy

PLPLIRE /MPa K H (%)
PR HE 240.00 1.0
1# 280.14 1.6
24 251.22 1.8
3# 264.01 1.7
44 275.53 2.1
5# 263.23 1.8
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Fig.5 Microstructure of ADC12 aluminum alloy die casting
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Tab.6 Design specification of tendons
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Fig.6 Casting wall thickness versus strength
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Tab.7 Statistical summary of finite element stress results

WA RGN MPa B MPa MR
e F1 43 H(%)
c 277 107 61.4
329 196 404
b 273 163 403

"""" L

LSR5
alWaaul ok

(a) et A 45 44

a2

IO
— ..\'

/N ERE, Bt S A9 ISD220 J5 35 7E A4 e B rh
RURLGE BHET, 2SN EH-HOCHERATS
AR, @it 745 AR IF B BE SE 1T, 2019 4F B i &
-1 PPM H R 52, #2016 F KLY 48%,
TR RGP Bk, RS G m% A
PPM {HLFHE 9,

6 #Hit

(1) F 1A BROC o #r 75 1k 3 J 3 R 95 1 i 45 4
AT T RS 50 Ar  F R A M BEAT T 5 X st
A, A5 )5 5 BE K IR R A B T R R
B, O i DR LR T B 1 e AR5 AN 4 [ A 4R {3t
g 2358

)tEFe R BT, 5IAF RITHHT, 7T L
KK o 45 J e AR B S5 A B AL

) TEEF A5 Mt it | & 241 hn 5 i Bkt A

P 7 5 s 1 SOt RIS 45 4 3

Fig.7 Comparison of structure before and after improvement of rear cover die casting



(% 1& £ K )05/2020 VMR, % .JSD220 Tk 8 2 4 4 B RO 53 4T S5 B0 -473.

(b)chl IA 5 R 45 ¥ Y. 1) (c)ell 34 53 Jsi 45 ¥ I

273 MPa

163 MPa

(d)efl YK 23 B0 45 # Y. ) (e)bR IR A sl &5 ¥ R g ()b 34 K B 85 M N )
B 8 Ja w3 iRl Ja A BRIT R ) X HR

Fig.8 Finite element stress comparison before and after back cover change
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