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Temperature Uniformity Control of the Aluminum Alloy Casting by

Simulation during the Heat Treatment Process

Wang Xianfei, Wang Zhengyuan, Yang Qin, Liu Bo, Yu Guokang, Shi Yazhou, Li Bachui
(Shanghai Spaceflight Precision Machinery Institute)
Abstract: In order to control the temperature field of the aluminum alloy casting during heat treatment process
and reduce deformation, the numerical simulation was adopted to investigate the effect of rack with different
structure on the temperature field and uniformity of castings. The results indicate that the simulated temperature
field is in great agreement with the experimental ones and the rack structure has significant effect on the tempera-
ture field. Regarding to cabin castings of aluminum alloy, the temperature uniformity on the surface of the casting
is desirable within the range of =25 'C, when the rack with big hole of 600 mm in diameter and small holes of 30
mm in diameter are used.
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Fig.1 Numerical model of no-load furnace
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Fig.2 Assembling drawing of furnace rack

i TR 45 SR A T 57 0 0 b 0 e S (K 40 5
B3 U RFREMETRESE, %1 4k E
BRI M0 04 SR B b T 2
BRI » T o RN TG IRE T o R T T2
W AT b Tou 5 T 9200 T iR
0 TR 5 49 L 5 R 03
5.

3 AT U L A B P O B R
0 o TP M DA A S I 3 2
L A R 87 5 2 0 B 2 B
T TAE AT » 2 37 3 0 B 7 5 LR
4 1 AT AL R LB (C ) 42 T TR R 45
3502 o R G T RS L 2 AP th o A i i 3
55 TR A T 0 S0 S 0 3 B BN R
S 2 R

B4 R R A . TR . C (T
B AR B P A2 B B TR B VR H 5
S 0 R 01 S 1 9 2 S P B K 75 e
B R 7 £ AR 0 X 0 44 0 52 0 4
AR /51 TR 2 40 b I o 3 S A 3 4T
BB REIL S, Co C. Wi 0 38 I 53 A W 1950 F
Co AT T AR 3042 T 0 X0 9 P 34953

379

i

A



PR BT MOA 4 2021 AR5 41 B4 3 1)

b Cy

BE/T
540
539
538

537
- 536
- 535
534
533
532
531
530

B3 HEpira2E=H

Fig.3 Temperature nephogram of rack surface
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Tab.1 Numerical results of rack surface temperature
in various cases

p p . . AT
TR Tow/C  Tan/C  Tue/C AT/C Tmax+Tmm/%
Cy 541.549 488.984 533.420 52.565 5.10
C, 574.132 518.129 530.792 56.003 5.13
Cs 574.659 517.941 530.337 56.718 5.19
C, 573.813 520.510 532.834 53.303 4.87
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Fig.4 Flow chart of cross section flow field with Z=0
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Fig.5 Assembling drawing of castings for heat treatment
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Fig.6 Temperature nephogram of rack tooling surface
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Fig.7 Temperature nephogram of casting surface
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Tab.2 Numerical results of surface temperature of

AT

7% T max/ C Tin/ C AT/ C m/%
Cy 536.824 520.931 15.893 1.50
C, 533.460 523.095 10.365 0.98
C; 535.586 526.549 9.037 0.85
Cy 529.188 517.554 11.634 1.11
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Fig.8 Temperature nephogram of cross section flow field with Z=0
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Fig.9 Flow chart of cross section flow field with Z=0
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