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Tensile Properties and Microstructure of TA15 Titanium Alloy
Parts With Local Loading
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Abstract Tensile properties and microstructure of the first loading region, last region and transition region of TA15

alloy parts with different local loading were studied by experiment. The result shows that the room and high temperature

tensile properties of the first loading region and the last loading region are better than those of transition region, but the

high temperature stress-rupture is no different when the local loading is applied. When a refined forming is added by whole

loading after local loading process, the room and high temperature tensile properties of the transition region are better than

those of the first and the last loading region, but the high temperature stress-rupture of the transition region is bad. When

the local loading is applied only, the tensile properties and microstructure are better in comparison with those with local

loading first and than with whole loading at last.
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Fig. 1 Picture of original structure
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Fig.2 Schematic diagram of local loading mode
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Fig.3  Picture of microstructure at different local loading mode
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Tab.1 Room tensile properties at different local loading mode

%M B
B

X 3, a,/MPa  oy,/MPa 85/ % V% X Jk o,/MPa  7y,/MPa 85/ % %
A 992 920 16.3 45.2 A 995 910 16.0 43.8
1# B 998 925 14.7 45.3 B 1005 935 13.3 41.3

C 1005 938 16.0 45.0
A 1023 952 16.8 42.5 A 967 920 17.0 45.5
2# B 1023 973 16.3 42.0 B 968 915 16.5 39.5

C 1013 942 16.7 43.2

x2 ARMBFXTHREE X 500°CH fR1EaE
Tab.2 Tensile properties of temperature 500°C at different local loading mode
P 1 K1)
U

% 35k 0, /MPa &, ,/MPa 8/ % W% X 45, o,/MPa &, ,/MPa 8/ % W%
A 698 585 19.5 69.3 A 693 542 21.7 69.0
1* B 702 562 19.8 66.8 B 710 568 20.3 63.8

C 703 558 18.8 66. 1
A 727 605 18.0 68.0 A 697 555 20.8 62.2
2# B 728 625 20.3 67.5 685 572 19.0 59.8

C 720 585 19.5 66.0
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£3 814 500°C 470 MPa B A MY
Tab.3 High temperature stress-rupture at 500°C and 470 MPa

i P T L T4
X 4, WS4t ]/ h I Ta]/h X Wit [/ h IFTE]/h
A <51  >51 >51 >51 A X <51 <51 >51 <51

1* B <51 <51 <51 <51 B <51 <51 >52 <51
C <51 <51 <51
A >52 >52  >52 >52 A >51 <51 >52 >51

2# B >51  >51  >51 >51 >51 >51 >51 >51
C >51  >51 >51
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