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Simulation Analysis of Blowing Cooling Time on Multi Cycle
Casting of Double Runner Wheel Hub
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(1. School of Materials and Science Engineering, Kunming University of Science and Technology, Kunming 650500, China ;
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Abstract: In metal mold casting, the blowing cooling time after mold opening often needs much production to be
determined. To reduce production cost, numerical simulation is proposed to replace the traditional trial-and-error method.
The cycle casting process of aluminum alloy wheel castings with low pressure casting was simulated by using the cycle
casting function of the commercial simulation software ProCAST. By setting different blowing cooling time, analysing the
equilibrium time and period, and the equilibrium temperature field of castings and molds, a reasonable cooling process
scheme can be selected. Considering the production benefit, die life and casting quality comprehensively, it is the best
scheme when the mold cooling and blowing time is 50 s. The results show that using this method to determine the mold
cooling process can provide scientific theoretical guidance for the actual production of casting.
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Fig.1 Casting size drawing
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Fig.2 Grid division of mold and casting
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Fig.3 Actual temperature measurement of double runner wheel hubs: (a) thermocouple temperature measurement, (b) IV-390
multichannel thermometer
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Fig.4 Comparison between the simulated temperature curve and
measured temperature curve
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Tab.1 Mold blowing cooling scheme
plan Water cooling time/s ~ Die opening time/s ~ Pick-up time/s ~ Start cooling/s  End cooling/s ~ Closing time/s  Loop closing time/s
1 270 275 280
2 290 295 300
3 0~240 s 260 265 270 300 305 310
4 320 325 330
5 340 345 350
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Fig.5 Distribution of temperature sampling points
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Tab.2 Balance cycle and time of each scheme

Plan  Period of reaching equilibrium  Reach equilibrium time/s

1 11 3080

2 9 2700

3 8 2480

4 7 2310

5 6 2100
MIEL 6 g2 AST7 ST LA Y, SR A R
JEHR I TR B 28 0 22 KA 30 95 1 L T B AR

7 T AR 55 2 SR, T 5 1 A Il A Ak
h200~542°C, J5% 2 WREAEATEF S 200~493 °C,
U5 % 3 IR AL A 200~470 °C, 5% 4 IREA
3 A 200~436 °C, % 5 i AR fb [l A
200~408 °C., 7 W [ifi & T AR IR 0% 20 [1] (38 o 452
R R NS HE RN NI A = E 37 $L/ Y S e S El
B [ 4% a5t B T PR B P A

T TR ARG AR H, B 6 T A
FE 12 WAE IR rp A R TR B A v T Hofh oy 6, AL
KR AR IR 1K 350 °CAE AT, M HA IR [R] 76 = iR

&l 6 A7 MR AR (a) TR 1,(0) TR 2,(0) TR3,(A) TR, TES

Fig.6 Temperature changes of different schemes: (a) scheme 1, (b) scheme 2, (c) scheme 3, (d) scheme 4, (¢) scheme 5
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Tab.3 Temperature variation intervals at point 1 and point
2 under each scheme

Temperature change Temperature change

Plan
interval at point 1/°C interval at point 2/°C
1 460~700 523~542
2 400~700 425~493
3 367~700 400~470
4 333~700 345~436
5 313~700 301~408
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Fig.7 Temperature changes during the equilibrium period of each scheme: (a) scheme 1, (b) scheme 2, (c) scheme 3, (d) scheme 4,
(e) scheme 5
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Fig.8 Cross sections of the solid phase ratio of the wheel hub
after reaching equilibrium in each scheme: (a) scheme 1,
(b) scheme 2, (c) scheme 3, (d) scheme 4, (¢) scheme 5
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Fig.9 Cross section of the wheel hub temperature field after
reaching equilibrium in each scheme: (a) scheme 1, (b) scheme
2, (c) scheme 3, (d) scheme 4, (¢) scheme 5
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Fig.10 Actual castable parts of schemes 3 and 4: (a) scheme 3, (b) scheme 4
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