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Effects of Elements N O and Fe on Microstructure and
Property of TA15 Titanium Alloy
ZHANG Jie-pin MIN Xin-hua

( Baosteel Special Metals Co Ltd Shanghai 200940 China)
Abstract: The effects of impure elements N O and Fe on microstructure and property of TA15 titanium alloy were investigated by
means of microscope and TEM. The results show that the increase of impurities N O and Fe improves tensile properties of the
alloy and stress rupture properties of the alloy and the microstructure depends on the impurities and their content.
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Table 1  Impurities and main alloyed elements( w) %
Sample 0 N Fe Al v Mo Si g omsition
point/°C
1 0.09 0.015 0.10 upper limit upper limit midvalue  0.06  midvalue 990
2 0.12  0.017 0.15  upper limit upper limit  midvalue ~ 0.06  midvalue 1 000
3 0.13  0.038  0.15 upper limit upper limit  midvalue  0.06  midvalue 1020
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Table 2 Mechanical properties of TA15 alloy bars with different impurities
R, R, A R, R, A z o
Sample  /MPa_ /MPa 1% 1% /MPa  /MPa 1% 1% Creep af |
at room temperature at 500 C rupture/h ]+ em
| 940 980 17 56 555 665 22.5 68 46. 17 79.7
945 980 17.5 55 560 665 21 66.5 29.00 77.7
) 990 1010 19 56.5 595 705 20 67.5 65.29 65.5
990 1030 15.5 50.5 585 700 22 70.5 69. 00 66. 1
3 1040 1070 15.5 45 590 700 19.5 54 102. 38 40. 8
1030 1070 19 48 595 705 21 55 101. 31 42.5
Standard =885 =930 =10 =27 — =470 =50 =32

Note: 1) Rupture time at 500 °C under 470 MPa.
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Fig. 2 Mircostructure under TEM: ( a) Sample 1;(b) Sample 2; (¢) Sample 3
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Table 3  Effect of N on tensile properties of

titanium content

w(N) /% R,/MPa A1% Z1%
Al.Mo.V.Zr 0.05 40.8 21.4 51
0.134 79.5 14.7 —
5 0. 157 84.5 — 46
o O.N.C.Fe
0.236 92 15.9 36
Fe o
N o C o
4 0
2 N.O . .
Table 4 Effect of O on tensile properties of
3. 4. 3 ' titanium content
N
R, /MP
0.93% N w( 0) 1% ./MPa Al% Z1%
92 MPa : 0.04 38.5 37.7 72.6
0 0.10 39.4 32.5 71.7
0.25% 0.25 54.2 20. 8 46. 1
o 0 0.1% 0. 46 70 19.4 34.6
15 MPa 0]
0] : TA15 0]

0.15% o 0.09% 0.12% ~0.13% Fe 0.10%
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