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Influences of hot isostatic pressing on fatigue crack propagation of
TC4 titanium alloy thin wall casting

FENG Xin', PENG shuang', MA Ying-jie', LEI Jia-feng', WU Xin-hua?®, CUI Yu-you', YANG Rui'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016;
2. Department of Materials Engineering Monash University, Melbourne 3800, Australia)

Abstract: Fatigue crack growth rates testings were carried out on as-cast TC4 thin wall structure component
before and after hot isostatic pressing (HIP). The microstructure, fatigue fracture fractography and crack paths were
observed by means of optical microscopy and scanning electron microscopy. The results show that fatigue crack growth
rate increases after HIPping, which is mainly because the resistance of colony interfaces to crack growth is reduced as a

result of the increase of the size of o platelets and colonies.
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Fig. 1 Schematic diagram of thin-wall engine casing of TC4

casting
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Table 1 Mechanical properties of TC4 castings before and

after HIPping
Casting 00,/MPa o»/MPa Al%
ZTC4 744 853 8
HZTC4 745 872 9
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Fig. 2 Dimensions of CT specimen (Unit: mm)
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Fig. 3 Optical microstructures of TC4 alloy: (a) As-cast;
(b) Post-HIPped
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Fig. 4 Fatigue crack growth rate curves of TC4 alloy
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Fig. 5 Crack path morphologies of as-cast (a) and post-
HIPped (b) TC4 castings
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Fig. 6 EBSD analysis of crack paths in as-cast (a) and post-HIPped (b) TC4 castings
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Fig. 7 SEM images of fatigue fracture surfaces of as-cast (a)
and post-HIPped (b) TC4 alloy
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