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Analysis and optimization on wrinkling defect in bending process for a
car chassis frame bending pipe

Hu Xiao, Yin Jingjing, Wang Chuangwei, Wang Feilong
(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, PanGang Group Research Institute Co. , Lid. ,

Panzhihua 617000, Sichuan, China)

Abstract: Aiming at the wrinkling problem in the bending process of a car chassis frame bending pipe, based on SIGMA module of Auto-
form software, the influence of material parameters on wrinkling defect was analyzed, and the parameters of material which were sensitive
to wrinkling defect were determined, so as to guide the material improvement. The influence of yield strength, tensile strength, ry and
friction factor on the wrinkling defect for S355MC steel pickling sheet material was analyzed. The simulation results show that the yield
strength and tensile strength have a great influence on the wrinkling defect of bending pipe, while the friction factor and r,, have almost
no influence on the wrinkling defect. It is beneficial to reduce the yield strength and the yield strength ratio to control the wrinkling de-
fect. By adding an appropriate amount of Cr and adjusting the coiling temperature, the yield strength and the yield strength ratio of
S355MC steel pickling sheet material are effectively reduced. The average yield strength is 374. 1 MPa, and the average yield strength ra-
tio is below 0. 73. By reducing the yield strength and the yield strength ratio of the material, the wrinkling problem of bending pipe is suc-
cessfully solved.
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Fig. 1  Wrinkling defects at fillet position of bending pipe
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Fig. 2 Finite element simulation model of NC bending process
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Table 1 Material parameters for simulation
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Fig. 3 Simulation results of bending process for pipe
@ —
A EvALIERS

AL
N
RN
FRE)7 \\

;0 P

Rl
b

0 2

B4 EIGEN 1 (a) FAESBAEN 2 (b)

Fig. 4 Wrinkling criterion 1 (a) and wrinkling criterion 2 (b)

K & iy NN AREEARRON A AR ;
& e s MEIARLAME R AR FEARRON 1) S AR ABHE R

X FA LD, H AR A i B S M B £ A
Autoform 075 & T MRk IR B 242 R, SRR R
BUREE T RIS (R,/T) AHRAEBARIIEN,
R/ T/NT 5, WA A2 A R Ak i, BT LA
Autoform X e 4 M W B — kB 1E, W=k (3) Ak
(4) PR, po 5 Ry WRFRWE S FR,

. R
gwc,mlal :peq{g‘“‘ - mln|:(_ 82 - 1 + Rgl) :|} (3)

/\E’j’
R

pm=],—mH{1,(Rm")) (4)

A, R CRER/NERR, B S RS 0H) 0A AURHE

R,... FACEHA RIS E f 242 G BUEAE R i FE
AL 5 p,, WIBIEREL,

MR Autoform 4 {46 4% v ) % S355MC 4925 4

P FRAE S BE HEATIEM (K 6), X T NI A

AL o A X3, R A R B R

0.02 LI, WHERMWATRE, (FESRER, B8

g
QU

1

0 Ruin Rineet

S b 5 R 5
Fig. 5 Relationship between p,, and R,

WA (B3] 1 B A A Y e KAB IR B 0. 053372, RIS BR
AT HE R A H A A B
1.3 MRSBESEHSHT

FEX S355MC AR Uk A4 ) 25 48 i A A ke s, 3k
T Autoform #XF SIGMA 4H#fle | &% & vl fERZ M
R MR S8 EIRGRE R, BURIRIE R,
90°J5 ] 1) r fH roy FIEEFEDRI KL, ARAE KA 7= PR RE AL
Prise AN R A 2 % sh I L, AR R B I s
K 340 ~ 467 MPa, PUHL3R & 1 3 3 Fl b 480 ~
569 MPa, ry MU SHTEFEN 0. 64 ~0.96, B %L



Wl BEAE . LT AR AR I R R R A R B S Al 115

0 N R D0 S
PG AP AR

Fig. 6 Evaluation result of wrinkling criterion
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Fig. 7 Effect of different parameters on wrinkling defect
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Fig. 8 Effects of yield strength (a) and tensile strength (b) on wrinkling defect
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Table 2 Statistical results of mechanical properties
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Table 3 Performance comparison before and after

material improvement
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