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Heat Treatment on M icrostructure and M echanical Properties of Ti650
Alloy Sheet for Sort-Tem U s at 650

LuBin Yang Rui
(Titanium A lloysDivision, Institute of M etal Research, CAS, Shenyang 110016)

Abstract The dheet of Ti650 alloy, a Ti - Al- Sn- Zr- Mo - W - S titaniun alloy, for short-tem use at
650 hasbeen developed The effectsof heat treatment on the microstructure of 11 mm thick plate and 2 mm thick
sheet of this alloy are exanined by optical microscopy and scanning electron microscopy, and the mechanical proper-
ties are evaluated It isfound that Ti650 alloy possesses a desired cambination of excellent tensile properties both at
room temperature and at 650 aswell as good impact oughness at roam temperature after a triple heat treatment
Key words Titanium alloy, Heat treatment, M icrostructure, M echanical property
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Tab 1 Heat treatment schame for Ti650 alloy

1# 890 /1 h,AC+600 /2 h,AC
2* 950 /1 h,AC+600 /2 h,AC
3" 950 /1 h,AC+830 /1hFC 600 /2hAC
4 875 /30 min,AC +600 /2 h,AC (0 &
5* 920 /30 min,AC +600 /2 h,AC 1 Tieso 11mm
6 950 /30 min,AC +600 /2 h,AC Fig 1 Micmstructuresof 11 mm thick Ti650 alloy plate
7 950 /30 min,AC +830 /30 min,AC+600 /2 h,AC 2 Tie50 11 mm SEM
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(b) 2* Fig 2 SBM imagesof 11 mm thick plate of Ti650 alloy
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3 2 mm B a

3 Ti650 2 mm
Fig 3 Micmstructures of 2 mm thick Ti650 alloy sheet
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2 Ti650 11 mm
Tab 2 Tensile properties of 11 mm thick T i650
alloy plate at RT and 650
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(2N oy 5 y o, o, b Tab 3 Impact toughness of 11 mm thick Ti650 alloy plate
MPa MPa /% /% MPa MPa /% aq 13- an"? A 13
1* 1250 1365 65 10 465 645 42 1* 24 30
2" 1170 1260 90 18 435 625 55 ot 23 29
3* 1080 1150 11 8 23 520 660 44 3 35 3
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Fig 4 Macro fractogrgphs of impact gpecimensof 11 mm thick Ti650 alloys plate
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plate at RT and 650

650
o, (% o) g, O, o
MPa  MPa 1% MPa  /MPa 1%
4* 1380 1460 105 445 705 50
5* 1500 1630 45 430 745 55
6" 1690 1810 - 480 835 52
7* 1380 1450 80 480 765 40
, 11 mm ,
B a
2 mm
11 mm
, 2 mm
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Ti650 , o +B) ,
, 650
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Tab 4 Canparison of properties of same high temperature titanium alloys
)
o (o ) Y 0 (o ) W
/M Pa M Pa 1% 1% M Pa M Pa 1% 1%
Ti60 1030 1100 11 18 580 700 14 27
M 1834 960 1070 14 20 550 680 15 50
Ti1100 860 960 11 18 530 630 14 30
BT36 1080 10 15 - 640 - -
Ti650 1080 1150 12 23 620 720 41 -
Ti650 1080 1150 12 23 520 660 44 -
1) Tie50 600 , 650
5 Tie50 2mm 650
Tab 5 Tensile properties of 2 mm thick Ti650 alloy B a
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