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Table 1 Heat treatment process of Ti-1300 alloy

Number Heat treatment process Rate
850 C, 1 h AC+Furnace heating 300 C AC
850 C, 1 h AC+Furnace heating 400 C AC
850 C, 1 h AC+Furnace heating 500 C AC

850 °C, 1 h AC—+Furnace heating 570 C,4 h AC 1°C/
790 °C, 1 h AC+ Furnace heating 300 ‘C AC ~ min
790 C, 1 h AC+Furnace heating 400 C AC
790 C, 1 h AC+Furnace heating 500 C AC

790 C, 1 h AC+ Furnace heating 570 C, 4 h AC
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Fig.1 OM microstructures of Ti-1300 samples solution treated at

(a) 880 C, (b) 850 C, (c) 790 C, and (d) 760 C for 1 h
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Table 2 Tensile properties of solution-treated Ti-1300

specimens
Solution conditions UTS/MPa  YS/MPa EL/% RA/%
880 C,1 hAC 800 770 19.5 52
850 C, 1 hAC 815 760 17.5 51
790 C,1hAC 975 860 11 36.5
760 C,1hAC 1030 950 11.5 48
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Fig.2 OM microstructures of Ti-1300 samples heated by:
(a) 850 'C, 1 h AC+furnace heating to 300 'C AC,
(b) 850 C, 1 h AC+furnace heating to 400 C AC,
(¢) 790 C, 1 h, AC+furnace heating to 500 C AC,
and (d) 790 C, 1 h AC+furnace heating to 570 C,
4hAC
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Fig.3 TEM images of Ti-1300 samples treated by: (a) 850 ‘C, 1 h
AC+furnace heating to 400 'C AC, (b) 850 'C, 1 h, AC+
furnace heating to 500 ‘C AC, (c¢) diffraction pattern

of black precipitation in Fig.3b, and (d) its indexing
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Fig.4 SEM images of Ti-1300 samples treated by: (a) 790 C,
1 h AC+furnace heating to 300 'C AC, and (b) 790 C,
1 h AC+furnace heating to 500 'C AC
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Fig.5 TEM images of Ti-1300 samples by: (a) 790 C, 1 h AC+
furnace heating to 300 ‘C, AC, (b) 790 ‘C, 1 h AC+
furnace heating to 500 C, AC

M0 & BB A BT IR AT 40 ok VR ZE o A, K EEZS 0 100 nm A2
Hiy I B — @ WA B HES, TR A T B SR
2z, NITAE I = A= 4 oAk, 9 B2 38 T

K 3N Ti-1300 £ 420 AN [ il 88 [ 9 + Bl T
IR G b AR e . R HH, 1. 2. 3 Fik
FE (560 BE AT W R (9 L TE M3 n, 1 988 MPa il 2
B E] 1210 MPa, {H 2 L8 P HIAR 72, 308 4y Mg P 24
XTI EM T RAET o A&, L
SREETF . EMEAUE R BE. 4 SR BT LUK KA
W7, A D]k A 2850 ] 1 32 R 2l P58 1) T
{EAF P AAH o #7250 o AH, EET S T 3%, 10 5. 6.
8 SAFERE A IR Ty, R RIEEE S, 790
CIEHINAE 300 °C I b 3 5 Hihr i E 24 1010 MPa,
JE R LR 960 MPa. 7 5 3R kAR i BT & i T K
BT o AR, RRIEELEN A TRA R o M,
XA R R o AHAEF AN, AE G ME .

R 3 Ti-1300 & EFEFFHR AR5 YRR 1% 5E
Table 3 Tensile properties of Ti-1300 specimens after solid
solution and furnace heating ageing treatment

Heat treatment process UTS/MPa  YS/MPa EL/% RA/%

1 988 - - -
2 1195 - - -
3 1210 - — -
4 1550 1525 3.8 7.3
5 1010 960 12 29.5
6 1030 980 13 36.5
7 1420 - - -
8 1430 1390 8 25.5
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Fig.6 SEM fractures of Ti-1300 samples after solid solution and age treatment: (a) 850 ‘C, 1 h AC+ furnace heating to 300 ‘C AC,
(b) 850 C, 1 h AC+ furnace heating to 500 C AC, (c¢) 850 ‘C, 1 h AC+ furnace heating to 570 'C,4 h AC, (d) 790 'C, 1 h
AC+ furnace heating to 300 ‘C AC, (e) 790 'C, 1 h AC+ furnace heating to 500 ‘C AC, and (f) 790 C, 1 h AC+furnace
heating to 570 C, 4 h AC
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Effect of Heat Treatment Process on Microstructure
and Tensile Properties of Ti-1300 Alloy

Wen Jianhong'?, Ge Peng®, Yang Guanjun®, Mao Xiaonan®, Zhou Wei’
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The microstructures and tensile properties of Ti-1300 alloy after solid-solution treatment at different temperatures followed by
slow heating aging were studied. The results indicate that the different phase transformations of the alloy took place after the
solid-solution/aging treatment at up-and-down phase transformation temperature (PTT), and the corresponding tensile properties of the
alloy also showed obvious difference. f/—w transformation occurred when the samples were solid-solution treated at the upper PTT and
then aged heating slowly to 500 ‘C. After this treatment, the alloy had high strength but low plasticity. On the contrary, when the samples
were solid-solution treated at the down PTT followed by furnace heating ageing, f—a transformation occurred and the tensile strength of
the alloy was 1430 MPa and elongation was 8.0% after aging heating up to 570 C.
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