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Preparation technique of TC4 alloy pipe used for superplastic gas bottle

NA Xiao-fei!, WANG Wei-min?, FAN Ya-jun?, LI Lei?
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Abstract: VAR was applied to preparing TC4 alloy ingot, then ingot was forged into bar and extruded with fine-grain
characteristics of superplastic TC4 alloy pipes under different processing conditions. The effects of processes on
microstructure and mechanical properties were investigated. Results show that 5—10 um grain size of extruded pipe can
be obtained by S solution at 1 050 and extruding at 950 , which reveals excellent superplastic elongation of
600%—-900%. The superplastic formation of spherical gas bottle is ensured effectively.
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Table 1  Chemical composition of TC4 alloy (mass fraction, 1=6.7
%) 1000 950 900
Al A% Fe C N (0] Ti
6.13 412  0.05 0.03 0.01 0.15 Bal. 2
1 000
V(HF):V(HNO3): V(H20)=1:3:6 TC4
NIKON otp 2(a)
MTS810 950
otp
15~20 pm 900
2 950
20~50 950
1 d260 mm TC4
TC4 2
3 950
2 TC4
Table 2 Mechanical properties of extruded TC4 pipe at different temperatures
400
/ Ru/MPa Ryo2/MPa Al% ZI% Ruw/MPa Al% ZI%
1 915 830 13 30 620 14 55
2 1000 911 822 11 30 617 13 56
3 950 955 848 15 39 705 17 64
4 938 845 17 42 700 19 65
5 900 965 855 16 40 718 19 64
6 957 843 16 45 709 23 67
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Fig.2  Transverse microstructures of TC4 pipe extruded at Fig.4 Longitudinal microstructures of TC4 pipe extruded at
different temperature: (a) 1 000 ; (b) 950 ; (c) 900 different position: (a) Front; (b) Centre; (c) Back
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Fig.3 Schematic plot of TC4 pipe extruded sample
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Table 3 Mechanical properties of extruded TC4 pipe at different locations
400
Rw/MPa Rpo2/MPa Al% Z/% Rnw/MPa Al% Z1%
1 935 834 13 34 632 20 51
2 921 826 15 37 615 18 54
3 966 859 16 39 601 17 56
4 968 866 18 44 596 20 59
5 923 822 15 41 603 19 50
6 916 819 11 36 600 23 47
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Fig.5 Microstructures of TC4 alloy: (a) £ solution of 1 050
P +WQ); (b) Extruded pipe
000 870~950 900
100%~2009 950 =—1000C v
/o & *—900 C
300% +—950 C
T00F v—950 'C (Pre-treatment)
510% 900
950 1050 § 500+
B .
H
ﬁ 3000
600%~900% 6 TC4
100 - 1 I 1 1
860 880 900 920 940 960
7 8 1'C
8 6 TC4

Fig.6  Superplastic elongation of TC4 pipe extruded under

different conditions
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Fig.7  Schematic plot of spherical gas-bottle by superplastic
formation

R s R A A
o= 24 3’;’;‘:";- <2, A

BRI 2.0

S

BB o N
a0 =3
-

Fig.8  Microstructures of superplastic cylinder at different

positions: (a) Equator position; (b) Cork position

3
TC4
TC4
1050 § 950
5~10 um
600%
TC4
otp
REFERENCES
[1] C. , M. . [M].
,2005: 240-253.

LEYENS C, PETERS M. Titanium and titanium alloy[M].

Beijing: Chemical Industry Press, 2005: 240-259.
[2] s .TC4 [J].

, 2008, 15(4): 155-158.

WANG Min, GUO Hong-zhen. TC4 titanium refine and

superplastic[J]. Journal of Engineering Plastic, 2008, 15(4):

155-158.
[3] s s . TC4

[J1. , 1994, 18(2): 115—-119.

GUO Hong-zhen, SU Hua, LIU Jian-chao. Study of
microstructure of TC4 bar [J]. Journal of Rare Metals, 1994,
18(2): 115-119.



