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Research On the Residual Stress of GGV30 Clutch Pressure Plate Casting

SONG Jinlin', LIU Lanjun', HONG Jun?, ZHANG Liang?

(1. Department of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Haili
Precision Casting Co., Ltd., Hanshan 238100, China)

Abstract: Thermal physical parameters play a very important role in accurately simulating the macroscopic defects and
residual stresses of castings through finite element simulation software. In this paper, the GGV30 clutch pressure plate
casting produced by a certain enterprise was taken as the specific research object, with ProCAST and JMatPro software
used to calculate its thermal physical parameters. By referring to the literature and comparing experiments, it is found that
the thermal physical parameters calculated by JMatPro software are closer to the actual pressure plate casting level. Then,
the thermal physical properties of the pressure plate calculated by JMatPro software were imported into ProCAST software.
Aiming at the original pouring system of the enterprise, the temperature field and stress field in the casting process of the
pressure plate were numerically simulated at four different pouring temperatures. The results show that pouring temperature
has different effects on the temperature field distribution and cooling rate in different regions of the pressure plate, resulting
in different effects on residual stress in different regions. The increase in pouring temperature is beneficial to reduce the
residual stress of the small lug, inner ring and part of the pressure plate surface, but the effect is relatively small. For the
large lug area, the residual stress increases obviously with increasing pouring temperature.
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Tab.1 Chemical composition of the pressure plate

k%76 C Si Mn Cr Cu Mg Ti S P Fe
i 3.60 2.55 027 0.02 0.17 0.014 0.01 0.008 0.012 Bal.

R2EEABERETHRESE
Tab.2 Thermal conductivity of the pressure plate at
different temperatures

/T 100 200 300 400 500

PFE/(W-m'-K") 3876 39.55 3827 3737 3623

B 1(a) o 2 RARPE TR 52 56 0 3 BT 45 69 4 5

Pl 1 ProCAST . JMatPro B335 B 52 55 0 45 (9 #8 2 HOxT G ]
Fig.1 Comparison of the thermal physical parameters calculated by ProCAST and JMatPro software and obtained by experiments
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Fig.2 Three-dimensional model of the pressure plate
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Tab.3 The parameters of the simulation
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Fig.3 Temperature field of the pressure plate at a pouring
temperature of 1 379 °C for 184 s and selection of characteristic
points
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Fig.4 The temperature change curve of each characteristic point
at the pouring temperature of 1 379 'C
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Fig.5 Stress cloud diagram of the pressure plate at four pouring
temperatures
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Fig.6 Solidification time of the pressure plate at four pouring
temperatures

B BRI N 1379 CHE, K™ BE X 3 i) € [ Ao
) 25 S5/ B R T IR B P & 1439 CH, R
Y - DX [ () 2 S S 2 R s SR R
R R DX 7R 2 R [ o R P AR AR R
S5 R B 0 S L AR BRI
PEE R R R BT (R 4 T 1 AR I R AH L K
Py ER A 2 R B L AR A SR ALY AT (0 9)3Z
B2 v i) 15 B 37 R W R, VA S I B A R TR IR E Y
P R BA S B AIG T R ™ B b e B A i A 1 55 (0 8)
32 A AL IR B 5 A DN e v T B X v A
P2 A LG 9 B/, 36T LA BB, ol L& BB
TR AR AR R T R 2 (A8

AL O) a1 By Ik B2 A6 32 T Ve e B 1 38 R J2 R,
RSN N AN A = =0 N P DG i o 11T = i )
[l RS R e NG T I N Z U N EA T VA B S
B, VTR TR B B s A R TR A N A A

SR T A b S B 8 T I R T T A AN R R A %
RN VEBAERSEm, Gt T 4 FRERE T 9 A FE
TIE 25 B 5% AT I F B0, WP 7 B, ATRAE Y X35
AN 4 ARHE S0 5% A3 0 7 S5 B A 6 T T R
T REAR L A5 1 FE 2 N g IR B A A 3 LA
4 [N LR B 1 52 DR TR IR B S AN, R A T R
TR UE B AR X B /N, KR B P AY 5 AN ERAE A, P R
505 BERAY I 7 B A DR TE TR R 0 1 v T BRAS B
IR K, S LA 6 Fb 7, KM E LAY S 8
HAS 9 MY % 43 I ) 359 B 25 0% 1 R B 1 48 v i T
H AR ok iR, YR H 1379 CH R 3
1439 "CHf, &9 BIFRA N J1H B 207 MPa 3 Jin ]
292 MPa, H4iifi ik 2] 85 MPa, % J& 5] 52 v I BE X TR
B R H AT 9 Kb R B R A, T S A X
FEREAE 4 Fh e v R EE T A8 [ s (] 43 BT Al AT, R E
T B A R R B X A IR R R R, (HORRE
JE AT B R B DX B B 22 R RN, R T
TEAN A3 AT 08 1 TR X R ™ B X3 B 10 5 i)
T AT 5 35k A 3 X e A 7 T g ), U A
2 A5 (A8 RIS 9)7E R — A 2 B4 i B 25 OF i AT L
B(ER),

P 7 A% RRAE ALY 3R A% L {E
Fig.7 Residual stress at each feature point
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Fig.8 Temperature difference between point 8 and point 9 at
four pouring temperatures
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