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Effect of forging method on microstructure and
mechanical properties of TA1S titanium alloy

ZHANG Wang-feng" %, WANG Yu-hui', YAN Meng-qi', ZHANG Qing-ling’

(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. Department of Materials Physics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The microstructure and properties of large forgings by isothermal forging and common forging of TAILS
titanium alloy before and after heat treatment were studied. The results show that the tensile strength and impact
toughness of isothermal forgings at room temperature are higher than those of common forgings, but they are conversed
on fracture toughness and tensile strength at 500 “C. Tensile strength at room temperature increases with increasing
annealing temperature before 900 C for large forging, and then decrease with increasing temperature after 900 C.
Tensile strength at 500 °C is different for isothermal forgings and common forgings. The tensile strength at 500 C
increases with increasing annealing temperature for common forgings, but increases and then decreases with the
temperature increasing for isothermal forgings, and the peak value occurs at 870 ‘C. The microstructure of isothermal
forgings is finer than that of common forgings.
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Fig. 1 Tensile properties of isothermal and common forgings at room temperature for TA15 alloy
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Fig. 2 Tensile properties of isothermal and common forgings at 500 ‘C for TA15 alloy
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Fig. 3 Impact toughness of isothermal and common forgings

at room temperature for TA15 alloy

22 EiALR

h T W PIMMBOE A A SIS, 4 iR
FF P A S TR TR R AT 20 O , B JEE 388 T AR T o
RRPER T, BT AT LGP A B T 1k R 2 2R R
A, AT SRR B I LR A ) . AR T Ak
A HIR AN, AR T A A EE R K . AR 1)
T LA 5)n] LA H , SR AR 5 AT 2H 2R 25 AN

==\

%

BEl5 TAILS BRA e PURHBAT I 2 R 27

PM
B4 PRI
Fig. 4 Fracture toughness of isothermal and common forgings

for TA15 alloy
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Fig. 5 Microstructures of isothermal and common forgings for TA15 alloy: (a) DW, thick section; (b) DW, thin section; (c) PM,

thick section; (d) PM, thin section
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Fig. 6 Effect of annealing temperature on room and high temperature tensile properties of common and isothermal forgings: (a), (b)

Room temperature; (c), (d) 500 ‘C
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