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Effects of Forming Parameters on Deformation Uniformity
of Thin—walled Parts during Multi—pass Spinning

MIAO Wei-liang, LIU Da—hai, SHAO Xue—-ming
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

ABSTRACT: Objective To study the effects of forming parameters on the macro deformation uniformity of the thin—-walled
aluminum parts during multi—pass spinning process. Methods The influences of spinning gap 8, feed rate f, and spin roller
fillet radius R on the quality of the part surface and the uniformity of wall thickness were experimentally investigated in the
formation process of thin—-walled aluminum parts using double wheeled spinning machine. Results All thress forming pa-
rameters had influence on the quality of the part surface and the uniformity of wall thickness. Conclusion The results
showed that the surface quality, size precision and thickness uniformity of the parts were improved by decreasing the spin-
ning gap 8, or using a higher spindle speed S with a lower feed rate /. And a bigger spin roller fillet radius also resulted in
much more uniform deformation.

KEY WORDS: aluminum alloy; thin—walled parts; multi-pass spinning

AR AR R AR PR BE , MU IR A et RERR AR A AL S5 RS S, ol TR
) e 4R V) T K A R IS A R AR RLBUB IR, Fe SR R OB AR B B HI 32 B R, 22
RS MR AR T R BRI R, B SO SR N i RIX IS (Y BT Il 42 A

i B H: 2013-10-14; f&iTHHH: 2014-02-16
TEEF N 8455 (1990—) , 8 o @ LA 2 2R 5t h 502 MM F BRI,



Fot Hi2il

THBGER  BURKE % SR Y 1) — AR R T
[ 2

SR, R i T 7e (e | B & — 2R 2
SHRE FIEZAR L L 12, MR R B £ K
JRIER NS EI A 51 AR T BAT R RO Rl
BB 2R A FHIE, T AR E 2, BB T2 45
PEXELIR E , T2 S5 UR A5 6 38 B H2 52 T e Tk
RO B AR HRG D o, B9 AN 9
B XHE R R )RR R T R A A, X
K[ 9—11 143 Hr T A8 Ve F R0 7 T A e 1 o DL i —
LRI T et )R, A3 AT T — S B 7R S 5 1) I
R ke, SCHR[ 12 ] WF 5 T éfe e T i AT
BB HE Y A e R 2% TERLRE B 09 2 e, Sk
(131058 T T2 2 B0 HETE 14 e s g A1 B g R J5
ZIRRM R, SCHR [ 14 13 iR I HF 5T T 41 R 98
PE T2 S HORBE JEL R0 R 6 /INHETE R B S5 2 1)
M, FIRIFIERT G B Y A R A, X T
KAV F W RESEAR T A D) 32 24 vh T 5 A7 30 1)
FeARSCER T T AT X Sl R T ) R, o R A
TEARIE S5 51 PRI 5T 85 /0, HL 5% 31 RE 728 4R = Uk il
RELRARRAE L5 44 1) 5 W, FLJE A2 T A BL I 2 1) A
Boop bk ) B R % R v bR R Y AR T
A, B AL T 2 S H00 AR 4 53 PR R sE i AL ] % 42
o L TE B A IR R 52 B AR T 4 i) LA E R
R, 3 FH SR BE ZE A R JR e e O 124
S, DL R B G HE T2 S 8 (i R R B 4 %
TEFE IR 21 A2 5 ) X IE e A8 T8 3 53 1k i s i, Sk
AR R B %

1 55§
1.1 ##

SZEGTEFT 1.2 mm JE 1060 5G4kt , Hfk~#
BT LA 1, WEREBE R 1 s, i EAR N
160 mm 1% [ 6 B0 7% 85 1 17T A

F1 1060 SEEEWIMLFERS (TEDE, %)

Table 1 Chemical composition of 1060 aluminum alloy
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Fig. 1 Thin—walled parts
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Fig. 4 Formed parts with different spinning gaps
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Fig.5 Wall thickness variations with different spinning gaps
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Fig. 8 Wall thickness distributions with different feed ratios

under a constant feet rate
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Fig. 9 Wall thickness distributions with different feed ratios

under a constant spindle speed
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Fig. 10 Parts formed under different spin roller fillet radii
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