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Fig. 1 Schematic diagram of vacuum counter-pressure
casting equipment: 1— Upper kettle; 2— Sample; 3 —
Clapboard; 4—Down kettle; 5S—Rising tube; 6—Molten
metal; 7—Regulating valve; 8—Vacuum pump; 9, 10—Gas
jar; 11—Switch valve; 12—Intake pipe; 13—Sand mould
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Ideal process curve of vacuum counter-pressure graded pressure casting
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vacuum counter-pressure casting ZL114A alloy
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Fig. 4 Creep strain curves of vacuum counter-pressure
casting ZL114A alloy under different creep conditions:
(a) 250 C, 90 MPa; (b) 300 'C, 90 MPa
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Table 1
pressure casting ZL114A alloy with different graded

Steady state creep rates of vacuum counter-

pressure differences

Temperature/ Creep rate/10 °h™'
T 35kPa  85kPa 135kPa 185kPa
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Fig. 5 Creep cavity morphologies of vacuum counter-pressure casting ZL114A alloy under different creep conditions:
(a) 250°C, 35 kPa; (b) 250 C, 85 kPa; (c) 300 ‘C, 35 kPa; (d) 300 C, 85 kPa
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Fig. 6 Creep fracture morphologies of vacuum counter-pressure casting ZL114A alloy under different creep conditions:
(a) 250 C, 35 kPa; (b) 250 C, 85 kPa; (¢) 250 C, 135 kPa; (d) 300 C, 35 kPa; (e) 300 C, 85 kPa; (f) 300 C, 135 kPa
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Fig. 7 Schematic diagram of high temperature creep
fracture mechanism of vacuum counter-pressure casting
ZL114A alloy: (a) I stage; (b) II stage; (c) III stage;
(d) IV stage
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Effect of creep temperature on high temperature creep properties of
vacuum counter-pressure graded pressure casting ZI1.114A alloy

WU Xiao-yu, YAN Qing-song, LU Gang, HUANG Peng-peng, HUANG Pu-ying

(School of Aeronautic Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effect of creep temperature on the high temperature creep properties of vacuum counter-pressure
graded pressure casting ZL114A alloy was investigated by optical microscopy(OM), scanning electron microscopy
(SEM) and high temperature creep properties test. The results reveal that the growth of creep voids is difficult at a
lower creep temperature under the same graded pressure difference, resulting in a lower amount of creep
deformation. On the other hand, the eutectic silicon which segregation on the grain boundary transforms from
acicular to uniformly distributed rod-like tissue with the increase of graded pressure difference under the same
creep conditions, meanwhile, the number of creep voids decreases, and fracture shows a characteristic of ductile
fracture. The experiment indicates that the sample with a graded pressure difference of 185 kPa does not rupture
after 50 h of creep which proves that the high temperature creep performance is greatly improved.

Key words: vacuum counter-pressure casting; graded pressure difference; high temperature creep; fracture
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