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Tensile Property Difference of Ti-6A1-4V Alloy Castings

ZHANG Liang, CHENG Qin

(BAIMTEC material Co., Ltd., AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

ABSTRACT: The paper aims to research causes for tensile property difference in two Ti-6Al-4V titanium castings prepared by
the same batch of parent alloy ingot. Two investment castings of the same batch were taken to carry out chemical component
analysis, metallurgical structure examination and micro fracture surface observation of tensile test bar. Chemical components of
lib and supporting holder had no apparent difference. There was no apparent metallurgical defect on the fracture surface. The
metallurgical structure examination showed that the f grain size and the a lamellar spacing in grain of the lib was uniform, and
was less than that of the supporting holder. Difference of tensile property is mainly because that the grain size and lamellar
spacing in grain is different. This difference is mainly caused by the cooling speed in different casting technologies. Changing
the sampling position might improve the tensile property obviously.
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Fig.1 Gating system and specimen location of two castings
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Tab.1 Chemical compositions of two castings
HAFRE Al A% Fe C O N H
R 649 4.12 0.04 0.006 0.16 0.021 0.0017
TUREE  6.53  4.14  0.04 0.006 0.16 0.021 0.0018
FREELR 5.5~6.7 3.5~4.5 <0.30 <0.10 <0.20 <0.050 <0.010
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Tab.2 Tensile properties of two castings

Bk PIRAE brRosRE O JERSRE MKk
HR e FYE/MPa SFY{E/MPa SEIE/ %
A 7 919 838 9.3
S AR 10 852 761 9.1
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Fig.2 Macro morphology of lib 1” fracture and lateral
surface of fracture
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Fig.3 Macro morphology of supporting holder 3# fracture
and lateral surface of fracture
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Fig.4 Micro morphology of libl* specimen Fracture surface
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Fig.5 Micro morphology of supporting holder 3* specimen fracture surface
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Tab.3 Statistical results of  lamellar spacing and
crystal boundary width

hacs o FrJZ P B {E /um & 57 58P 2/ um

Jhae 1* 6.0 13.3
e 2* 5.7 13.7
YR 37 11.7 19.2
YR 47 11.5 20.3
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Fig.6 Low magnification morphology of lib 1* and supporting holder 3*
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Fig.7 Microstructure of transverse metallographic structure of lib1? and supporting holder 3% specimen
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