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High pressure pneumatic forming process and
wall thickness distribution of TA18 titanium alloy
large expansion ratio tube
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Abstract: At a certain temperature range, the tube blank is bulged out until it attaches to the inside of mould cavity by
high pressure gas, matching with axial feeding. This plastic forming processing is called high pressure pneumatic forming
(HPPF). At 800 C, the 50% expansion ratio tubes of TA18 titanium alloy were formed with different loading paths and
different axial feedings. The results show that the wrinkles are formed in the transition zone of tube because the materials
are accumulated when the inner pressure is too high or too low. The thickness of adjustable tubes with different axial
feedings is changed. At the appropriate loading path, TA18 adjustable tubes without defects are formed with axial feeding
of 20, 30, 36 and 40 mm, and their maximum thinning ratio are 29.02%, 18.73%, 13.41% and 10.49%.
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Fig. 1 Tensile test specimen at 800 C
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Fig. 2 True stress—strain curves of TA18 Ti alloy at 800 ‘C
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Fig. 3 Designed outer contour of large expansion ratio tube
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Fig. 5 Change curves of internal pressure with axial feeding
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Fig. 6 Relationship between axial feeding and feeding time
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Fig. 7 Large expansion ratio tubes bulged by path 2: (a) Axial
feeding, 20 mm, 5 MPa; (b) Axial feeding, 40 mm, 7 MPa;
(c) After calibration, 30 MPa

B8 JJymakixit 1 BB L
Fig. 8 Large expansion ratio tubes bulged by path 1: (a) Axial
feeding, 40 mm, 6 MPa, (b) After calibration, 30 MPa



588 A G A R

20 mm 03] 40 mm BYBN, EAM N EEIN6 MPa)
W, A ARTEA N, 38 P S gk 45 R B BRI I DX HE
B 8(a)); Jo WIS 30 MPa $£JF, W4t [i)
DX 35 T A MEIAS AL IR A T, N A D3 T
BUERLRZ, SR I I X SO REY: 58 4 T TE &
A, il 8.

KN4 3 AT, Bl AR 40 mm Jo#E
TEAEREETE AP 9 fion. P 9 alEH, Ak
M 20 mm BANF] 40 mm WYL, EAANIERCOK, A8
TEX MBI, FEANEHE AT 25, IRIEX C485¢
AN, ARSI A MEME S AR R B BOB X R
TS, Wy i AR TR AN e e Y- A8 I X R Al
JHE TR DX b T H i WG R, Sl 1) 3k 25 TR AR B 78 20 R HE
PRI DL BRI R I TALS Bk &R BB
B, TEEPEEIE RIS, KT B EkEs
ANIE, A BRYRE 2 SO I X AR
K #8472 v LA B0 AL A A

B9 HJymakixit 1 BB
Fig. 9 Large expansion ratio tubes bulged by path 3: (a) Axial
feeding, 40 mm, 8 MPa; (b) After calibration, 30 MPa
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Fig. 10 Large expansion ratio tubes with different axial
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