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Investigation on Neck—Spinning for Improving Inner Surface Quality of

Seamless Titanium Liner
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Abstract The effects of two typical spinning techniques, i. e. the horizontal and diagonal feeding paths of the
spinning roller, on the inner surface defects of its spun dome of TA1 seamless liner of composite overwrapped pressure
vessels, are investigated by utilizing the neck—spinning experiments and finite element analysis, respectively. The
experimental results indicate that a significant improvement in the inner surface finishing has been obtained by the
horizontal paths, which is an effective way to reduce the inner surface defects for the seamless titanium liner. The
finite element analysis reveals that the horizontal path is provided more homogeneous deformation with significantly

less variation in strain gradient on the dome inner surface than the diagonal path, which is the critical factor for the

horizontal path with an improved inner surface quality.
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Fig. 1 Designed final ellipsoidal dome
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Fig. 2 Horizontal neck—spinning tool path curves
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Fig.3  Micrograph of dome inner surface after

horizontal neck—spinning
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Fig. 4 Distribution and sectional view of equivalent plastic

strain increment of pass 1
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Fig. 5 Distribution and sectional view of equivalent plastic
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Fig. 6 Distribution and sectional view of equivalent plastic

strain increment of pass 13
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Fig. 7 Equivalent plastic strain increment along dome arc

length direction of pass 1
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Fig. 8 Equivalent plastic strain increment along dome arc

length direction of pass 7
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Fig. 9 Equivalent plastic strain increment along dome arc
length direction of pass 13
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X TR TE R, T A S 55 1 AR AR 4L 2 SR SR
Y s (1) RHE He 2k A v A — 28 Y PN 2 T 1) 55 800 722
e vy B SRy g N, BAEAE W A B
(2) 5 38 YR A9 45 300 748 348 1 B A e R 0 U 1) 38 i
AR 5 (3) RYZE e s S R AR Y 2 & INTE T —
R Y, B TE RN R A 528G 29 e
SLIE R AR TEHE— L M R BT, X AP
A BT Kotk — 2004 T R T B i, X AR Al g
FHAE T2 hip://www.yhelgy.com  20194F 45 331



FEI AR A R 2 — 13 9 B WA RN AR 1 . T LU Y, JEE X Tk
3.4 RMERMESH P SRR IE T, 25 O T U AR SO AL 1Y R 0l gk

PE—2 W TR MR IR IR G N R T R AR A 00 BRI, {00 He oK~ FARHER i i iy 9 1 18 YR AE
SRR (H A B e TR i S5 BN AR B D) A BRI E A RO AR 2 S o BEEK I 70,
S92 B (1 8 T AL B (U 3K IR 70 .80 F190 80 190 mm A DS 151 9 3 YR ¥ SR AR RLN AR , %) T
mm Ab) 1) RBEERNAE KT HE HE 4351 0 1. 25 1. 86 il 2. 535 4 TRk e &

RGN TACFMBLIE R LR = AEEE 2308 1.60.2. 75 F13. 60,

F1 KFEMPEHEERARAH KBS 15 9ERNARALRNTIBE
Tab.1 Equivalent plastic strain increment of different dome arc length positions of pass 1 to
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