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Fig. 1 Principle of vacuum pressure regulating metal mold casting
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B2 HHEITZRITEE (RE: 462kg)
Fig. 2 Schematic diagram of casting process (casting weight: 4.62 kg)

®1 ZL205AEEWUEM S
Table 1 Chemical composition requirements of
ZL205A alloy W /%

Cu Mn Ti \Y; Ni HoAth

4~6 0.3~0.5 0.2 0.30 0.05 =<0.05

R2 ZL205AEERYMESE
Table 2 Thermal property parameters of ZL205A alloy

¥ Ik JiRemE v

SR Sl o
IC /GPa /MPa IMPa H{EL VAT = A U1 2 =8¢

25 65 235 3650 0.344 50
150 63 220 3025 0.344 20
350 43 100 2100 0.346 4
450 29 65 1050 0.361 3
550 15 20 350 0.380 2

647 0.05 5 0 0.5 0.05
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Fig. 3 Solidification temperature-time cloud diagram and effective stress distribution at longitudinal section of casting

BY, BN /N F122.08 MPa, & BRI ESEERE
SRS, AR BERN OO0 IERER, &

MEERS, RIERBRARGR/NNEBERAET
—EREEBNTRNEHERN A

#®3 WIZITHNATESH
Table 3 11 groups of designed process parameters for tests
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1C 1C /mm (W-m?-K")
1 700 150 80 1000
2 700 250 80 1000
3 700 350 80 1000
4 700 450 80 1000
5 680 350 80 1000
6 720 350 80 1000
7 740 350 80 1000
8 700 350 30 1000
9 700 350 150 1000
10 700 350 80 2000
11 700 350 80 5000
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Fig. 4 Effective stress change curves at different mold preheating temperatures
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Fig. 5 Effective stress change curves at different pouring temperatures
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Fig. 6 Effective stress change curves under different heat transfer coefficients
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Fig. 7 Effective stress change curves for different wall thicknesses of mold
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Fig. 8 Casting and tensile test bars
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Study on Effective Stress Control and Properties of Vacuum Pressure
Regulating Casting ZL205A

DENG Pan-ke, YANG Zhi-yong, HAN Jian—-min, LI Wei-jing, SUN You
( School of Mechanical Electric and Control Engineering, Beijing Jiaotong University, Beijing 100044, China )

Abstract:

In order to control the average stress of the casting during vacuum pressure regulating casting solidification
to avoid hot tearing, the temperature field and stress field of ZL205A aluminum alloy were simulated by
using the finite element analysis software ProCAST. The study was carried out on the factors affecting the
casting stress, such as casting temperature, pre-heat temperature of metal mold, heat transfer coefficient as
well as the thickness of metal mold. A reasonable casting process was obtained. The results show that: the
influence degree of mold preheating temperature, heat transfer coefficient of metal mold, mold thickness
and metal liquid pouring temperature on the casting decreases successively from high to low, and the best
technological parameters under experimental conditions were obtained as follows: pouring temperature is 700 °C ,
mold preheating temperature is 350 °C , mold wall thickness is 150 mm, and heat transfer coefficient is 1000
W/(m?® - K). The experiment verifies that the castings obtained by this process have uniform structure, smooth
surface, and the tensile strength is up to 525 MPa and yield strength is up to 462 MPa.

Key words:
vacuum pressure regulating molding; aluminum alloy; metal mold; numerical simulation; stress control;
mechanical property
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