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Influence of Preformed Shapes on Thickness

Distribution of Double-pass Incremental Forming

LI Junchao', YANG Shitao, GONG Pengcheng, YANG Fengfeng
(College of Material Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract:In order to study the influence of preformed shapes on the thickness distribution of double-
pass incremental forming, based on the double-pass incremental forming of straight-wall part, three doub-
le-pass strategies with arc and straight line profile preformed shapes were designed. A finite element meth-
od (FEM) model of double-pass incremental forming was then established and experimentally verified. It is
found that the double-pass strategy with a curved profile of curvature radius of 80 mm is expected to a-
chieve less thickness reduction, equivalent plastic strain and larger minimum thickness. Additionally, the
increased plastic deformation region does not always lead to larger thickness, and the final thickness is
mostly related to the actual deformation area during the second pass that depends on the specific design of
the preformed shape. Finally, a linear relationship between the curvature radius of the preformed shape
and the final thickness distribution is not observed. When the tangential angle(f) is around 40°,it has the
most uniform thickness distribution.
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Fig. 1 The principle of incremental forming
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Fig. 2 Sketch of double-pass incremental forming
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Fig.3 Research strategies
of double-pass incremental forming
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Tab.1 Material parameters of DC56
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Fig. 5 Thickness distribution after the initial-stage forming

2.2 “EARBEBRERSH
2.2.1 BMEEIH

TELR AR — JE WA M R E 1 F AR T 1% 00 )5 #6417
TR REEAN I B IS AT AR AR R 43 A L
6 fran. AP 7 S0P E R BUE 5 1 AR R o A 5 5
— B BUY G B AR RS A A AR K RS [R] AT 48 1 %)
J7 %8 3 I IR R AR IR Ol 28. 46,39, 9% 1 44.
5% UL AT AT %6 3 B r 2 1, JRL S oA s 57
e/ IR EAE AR R 3G 0 7 8 1 W TR BY T 3 fe R
FRAR, B A5 2 P R B 47 1Y ELRE 2, i B Bl R P Y
TADRT 38 YR 2 O 4 P B AR R

VAAE (R 58 0N R 22 38 U 1 BOE 038 AR 6 D i
S DR S A T DX 0 348 L SR A AR S 5
FEAant. i E 6 ATLUE . R 3 AR TR X Sl A K
H BT A e 2 )5 BE A 20 /0N 33X 16 B0 T 2 08 IR U

5 A I A T XA — 2 BE i i e A 1Y
i B 7 58 3 RS — 1B YOS 5 )& RE R B OR . (H
TEEE — 3B UORIE i B 52 PR 2 5 748 T2 1 XK Wi I
6K » 3 R i 2% 1A DT A I 0 5 T 5 48 1 BT SR B4 U
TE TR i e S 4 g 5 L BE A 1 i AH I ) R TR
JRE Ul T SR B, TR PO R T e X A A VR JE
Aii A7 35 LAY A AR ) — b R T BAOE R i
e BRI 7 1 R AR I 9% R R TN e A A T L 114
oy A LA
2.2.2 FHBBMPEEHSH

T HUHE 5 2 TR 10 mm 19 A 5L el 7 fr
NPT R A A — T8 YO a8 IO i B R
SRR AR AR 2. P T AT LA AR — T IR
Wt T 1 B =7 58 0 ST B 1A [R] X6 B
A RSB AR WA A TT S 1 B T5 % 3.



38 W R K22 4R CE SRR O

PERL AL B 5 T3 %8 1 FIT7 58 2 B SR I AR AH O
HA5T7 %8 3 MRS A 22 AR, XA e b g #5 5 — 3
UORTE Ja i TR oy A AL — B B 7 ] AR
SR —IEORIE 5 5 B R 5 R S RO A L
AR AR DA AR R B0 25 531 25 28 I8 AV 7 A A 1 L
HA SRS AR — 2L

0.7p

o
=N

il IERE ¢ fmm
>

044
—
03 sl
02 1 1 " 1 " 2
0 10 20 30 40 50

BE {4 0 BE B L/mm
A6 —#@rRRHBEHRELS>AA
Fig. 6 Thickness distribution after the final pass
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Fig. 9 Thickness distribution curve

with different forming programs
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Fig. 10  Evaluation of tangential angle(6)
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