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Powder Hot Isostatic Pressing Preparation on a New High Strength-toughness Ti-based Alloy
Lu Zhengguan, Ma Yingjie, Xu Lei, Zhao Hongze, Li Yiping
(Tnstitute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A Ti-based pre-alloyed powder was prepared by crucible-less induction melting ultrasonic gas atomization
(EIGA) , then it was formed by powder metallurgy hot isostatic pressing (PM-HIP) , the effect of hot isostatic pressing
temperature on the properties of powder metallurgy titanium alloy was studied. The results show that clean pre-alloyed
powder can be prepared by gas atomization process, the phase transition temperature is 883 °C. When the temperature
of hot isostatic pressing is below the B-phase transition temperature, the high strength-toughness titanium alloy
prepared presents a + 3 bimodal structure, the tensile strength and impact property are positively correlated with
the temperature of hot isostatic pressing. When the temperature of hot isostatic pressing is higher than the 8-phase
transition temperature, the grain size is larger, the a-phase diffraction peak is more obvious, which is needle-like
distribution, and the properties of the alloy are slightly decreased. The new two-phase titanium alloy prepared by
powder hot isostatic pressing has the characteristics of high strength and high toughness, and heat treatment can
improve the impact property of the alloy.
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Fig. 1 SEM image of pre-alloyed powder
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Fig. 2 XRD pattern of pre-alloyed powder
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Fig. 3 DSC curve of pre-alloyed powder

AR R G AR 11 B 25 1, By AR A A S R
H IR B R S R 5 R A I R R A
Bl — MR, Bl SRR R R, AR A
AIEHL IR, ARG O, (ARTE B A X AR T
]S A G 5 R AR RS B R, X 6 s A 4 11 1O
HA N Rz, MR8 C A /Y TC4 F1 Ti, AINb ¥
RGP 22 0, E A 4 0 K B A A2
(883 C) B PRI EH RIRE .

4 25 H T 870 ~900 C 5 E 5 s Bk &
41 XRD 3%, Z5) 870 CHEH RIS & 448
AFEFAEN o AT K, XRD Z5R Rl . B
PIARSEAE, Hodh g(110) (i it e fe A W i . 880 °C
PEER RS A 419 XRD K% 5 870 C %A M B X
I, B YRS R B 5 2 890 CHY, «(002) Fl
a(101) PRTJiess B B 3 T, it T B(110) fifh
WA B, AR R TRLEE S 900 C B, iRl Ek G
SATHIE S 890 CHEAIIL . XRD &55% 0, #A4%
Fi TR B 7E 880 ~890 CZIHl, MBIk A& RkAET
HEEAS , X5 TA SRR DSC 2584 .

_ o (110) s ¢fp
002444 01
. ¢ (211)
900 C HIP i #(103)
(100) +(200)
£
*
L)
¢
5 | 890 C HIP - *
< L
= AL N
z ¢
o
= £
880 C HIP *
L3 PR -
By S T . N
*
870 C HIP ¢
> a0 +
i e e N ]
1 n 1 i 1 1 1 L 1
20 30 40 50 60 70 80
26/(°)

B4 RREREMAFHERI GG RMEKES LM XRD B#%
Fig. 4 XRD patterns of high strength-toughness Ti-based alloy

by hot isostatic pressing at different temperatures

2.3 NFEMEESH

2R Bk & & R AR AL AR 58 )
AR, TR AR BRI 1 A" AL, W
BB AT AR R PR S, IR PR T
BIRIBUBRG G o X TR A5 B S 4, —T5
I, BEHE DA T R A, g K s A Wi



£ N I i 22

26 Titanium Industry Progress 38 %
K, XHBREEOREOEM S, — W, WERE #FREEASARS, il pHAE N (883 C)JF,

B, AT BRIH AN R %4, MR AR
KA P EE RIS BE 1. R 1 A T AN FRE
PG AT 21 1) 73 5 B0k A 4 199 2 SR 1 A 0 3k
S50, MIREESMHT, 7F 860 ~880 CHAEHIE, A4
() ek Rt B A e T, RS 10 °C, Jm R
PEFFLY 20 MPa, 55§ R IR 0 ad B A AE A5 Y
890, 900 CH, & axfHihiim i SEA RN, [H2 1k
S YR BE T3 950 °C I, 4 4 2 R R,
Jit AR E e P 22 1000 MPa LR,

®1 TRBEAEHERSINSEINKES SRR Mt
Table 1 Room-temperature tensile properties of high strength-
toughness Ti-based alloy by hot isostatic pressing

at different temperatures

HIP temperature/°C R, ,/MPa R, /MPa  A/% Z/%

860 1034 1092 17.5 57

1021 1080 17.0 61

1045 1130 18.5 57
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1063 1147 17.5 56
880
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1056 1168 14.0 55
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996 1121 12.0 26
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Fig. 5 Impact energy absorption of high strength-toughness
Ti-based alloy by hot isostatic pressing at different

temperatures
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Fig. 6 SEM images of high strength-toughness Ti-based alloy

by hot isostatic pressing at different temperatures :
(a) 860 C; (b) 870 °C; (c) 880 C; (d) 890 C;
(e) 900 C; (f) 950 C
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Fig. 7 Picture of high strength-toughness Ti-based alloy
spherical shell formed by PM-HIP
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