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Effect of heat treatment on microstructure and
mechanical properties of Ti62421s high temperature titanium alloy

WANG Zhi-hui, XIA Chang-qing, PENG Xiao-min, CHEN Zhi-hong, LI Xue-xiong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of solution temperature and aging temperature on the microstructure and mechanical properties of
Ti62421s high temperature titanium alloy were studied. The results show that, the content of primary a-phase decreases
and the content of transformed f phase increases with increasing solution temperature when the alloy is treated in a+f
field, only weave transformed f-phase exists when the alloy is treated in f field. With the aging temperature increasing,
primary a-phase size grows up. With increasing solution temperature and aging temperature, only the content of
aluminum increases in the transformed S-phase, where as the contents of other alloying elements decrease. With the
solution temperature rising, and the strength and area reduction rate increase firstly and then decrease rapidly, the
elongation decreases. The heat treatment of (980 C, 1 h, AC)+(550 ‘C, 8 h, AC) for this alloy is preferable for optimum
mechanical properties, and the tensile strength, elongation and area reduction rate of the alloy are 1 077.04 MPa, 13.6%,
26.02%, respectively.
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Fig.1 Original microstructure of Ti62421s alloy bar
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Table 1 Heat treatment of Ti62421s alloy

Sample No. Heat treatment
0 No treatment
1 (900 °C, 1 h, AC)+(550 C, 8 h, AC)
2 (900 °C, 1 h, AC)*+(600 C, 8 h, AC)
3 (900 C, 1 h, AC)+(650 'C, 8 h, AC)
4 (950 'C, 1 h, AC)+(550 'C, 8 h, AC)
5 (950 'C, 1 h, AC)+(600 C, 8 h, AC)
6 (950 'C, 1 h, AC)+(650 'C, 8 h, AC)
7 (980 °C, 1 h, AC)+(550 ‘C, 8 h, AC)
8 (980 °C, 1 h, AC)+(600 C, 8 h, AC)
9 (980 'C, 1 h, AC)+(650 'C, 8 h, AC)
10 (1000 C, 1 h, AC)*+(550 C, 8 h, AC)
11 (1000 C, 1 h, AC)+(600 C, 8 h, AC)
12 (1000 °C, 1 h, AC)+(650 'C, 8 h, AC)
13 (1030 °C, 1 h, AC)+(550 'C, 8 h, AC)
14 (1030 C, 1 h, AC)+(600 'C, 8 h, AC)
15 (1030 C, 1 h, AC)+(650 C, 8 h, AC)

mm  [PIARERAREE, AR5 7E CSS—44100 HL1 7 Rgik
oML EREAT RS, RE R 2.000 mm/min, Jf
I B R B AR Z2(0) FIIKT TRTCAE 28 (w) o PIAT S
FIREEZ I7E PLOYVER-MET 6% i R et &
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S LB N AT IO A MR

2 HRESH
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SRR T SR B 5 30 43 4 1 R A 2 1
2. 3R 4 R, R 2 AR T ZRAE B S5 A
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AR R BLT IR 2(a)~(c)), L WA 2 B R
IRER T a M AR o AHF SR IRV ER A B AH(B)AH AL, JL
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RN 87.77% 57.59%F1 10.98%, LT
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Table 2 Volume fraction of phase after different heat
treatment processes
Volume fraction/%
Sample No.
o B

1 87.77 12.23

4 57.59 4241

7 10.98 89.02
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Fig.2 OM microstructures of samples

solution-treated at different temperatures
and aged at 550 C: (a) 900 C; (b) 950 C;
(c) 980 C; (d) 1000 'C; (e) 1030 'C
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Fig.3 Microstructures and EDAX analyses of phase

sat different hot treatment states: (a) Sample 3,
original a phase; (b) Sample 3, transformed f phase;
(c) Sample 7, original a phase; (d) Sample 7,
transformed S phase; (e) Sample 9, original a phase;
(f) Sample 9, f phase; (g) Sample 9, secondary a
phase
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Table 3 Mole fractions of elements in phases at different hot treatment states
Sample No. Phase Mole fraction/%
Al Zr Nb Mo Sn Ti
3 Original a phase 15.10 2.47 0.99 0.36 1.08 80.02
b 11.21 3.50 2.35 1.43 1.09 80.42
; Original a phase 15.26 1.80 0.61 0.07 0.88 81.38
b 13.40 2.53 1.21 0.56 1.03 81.28
Original a phase 15.72 2.21 0.85 0.32 0.88 80.02
9 o 14.06 2.57 1.46 0.56 81.33
b 13.05 3.16 1.79 0.92 81.09
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Fig.4 OM microstructures of sample solution-treated at 950
°C and then aged at different temperatures: (a) 600 C; (b) 650 C
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Fig.5 OM microstructures of sample solution-treated at 980 ‘C
and then aged at different temperatures: (a) 600 C; (b) 650 'C
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Fig.6  Relationships among solution temperature, aging

temperature and tensile strength
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Fig.8 TEM images of tensile deformation zone in sample 7
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Fig.9 Effect of heat treatment on area reduction rate of alloys
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Fig.10 SEM images of tensile fracture surface of sample at room temperature: (a), (b) Sample 4; (c), (d) Sample 6; (e), (f) Sample 7;
(g), (h) Sample 15
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