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Effect of process routes on mechanical properties and
microstructure of Ti5553 isothermal forgings

XU Feng, JI Bo, ZHU Yi-fan, LUO Yue-xin, PENG Ke-chang

(Special Steel Business Unit, Baoshan Iron & Steel Co., Ltd., Shanghai 200940, China)

Abstract: The influence of process routes on the mechanical properties and microstructure of Ti5553 isothermal forgings
with different components was investigated. The requirements for titanium alloys in light of potential applicability to
airframe structures were discussed for current. The results indicate that Ti5553 alloys with different microstructure and
mechanical properties are obtained according to different processes.
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Fig.3 Mechanical properties for Ti5553 isothermal forgings
with different processes: (a) Tensile strength; (b) Elongation

and reduction of area(RA); (c) Fracture toughness
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Table 3 Mechanical properties for Ti5553 isothermal forgings (Kic)
with different processes
Process UTS/ YS/ Elongation/ RA/ K/ 4 5
route MPa MPa % %  (MPam'?) Ti-1023  BT22
A 1310 1280 1 28.0 49.1 Ti5553 atf (SAT)
B 1280 1250 12 37.0 58.7 B
C 1120 1090 16 32.5 77.0 Ti5553
D 1120 1080 11 27.5 86.1 Ti-1023 BT22 (Kic)
otf
( A)
(B B ( C
D)
Ti5553 4 4
Table 4 Mechanical properties of several kinds of high
atp ( A B) strength titanium alloy
B ( C Alloy UTS/  YS/ Elongation/ RA/  Kic/
D) MPa MPa % % (MPam™™)
otf ( A Ti-1023 1188 1130 10.2 39.2 76.9
B) BT22 1140 1070 11.8 29.8 72.9
Ti5553(SAT) 1310 1280 11.0 28.0 49.1
B ( C TISSS3 40 1080 110 275 86l
D) (B process)
4 Ti5553

Fig.4 Microstructures of Ti5553 isothermal forgings by different process routes: (a) Process A; (b) Process B; (c¢) Process C; (d)

Process D
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Fig.5 Mechanical properties of several kinds
of high strength titanium alloys: (a) Tensile
strength; (b) Elongation and RA; (c) Fracture

toughness

http://asm.confex.com/asm/aero09/webprogram/Paper24783.html
http://www.eads.com.Taking the lead: A350XWB presentation
http://www.boeing.com/commercial/787family/
VST55531

2008, 32(4): 399-403.

FU Yan-yan, SONG Yue-qing, HUI Song-xiao, MI Xu-jun, YE

1 ;

Wen-jun. Influence of heat treatment on microstructure and
tensile property of VST55531 alloy[J]. Chinese Journal of Rare
Metals, 2008, 32(4): 399-403.
VST55531

66—68.

[J]. , 2008, 33(7):
FU Yan-yan, SONG Yue-qing, HUI Song-xiao, MI Xu-jun.
Optimization on the heat treatment process of VST55531
titanium alloy with orthogonal test[J]. Metal Heat Treatment,
2008, 33(7): 66—68.



