L I A N N Fot Hiol

78 JOURNAL OF NETSHAPE FORMING ENGINEERING 2014 4F 11 H

BHIRRSEHMEFRESRE I ZS YN ERZRBHRER

BEESE, WEE', LIf, RE
(1. AERF TR AU 1R 4 TR 24Be, | M 510640,
2 SRR TN BER T IE R AR, M 511356)

WE. TEABTIHIFMRALT BRI LM I AT LA & F 030, 4 3T BT A 50 69 BHIR AR B A4
H LMY K, H AN KA B NN X A6 R A SR A B S AR AR R R B E B 5 AR, @ E R
KIe R THEERBIRT G L RENBEGHREA o ~a,, Ak & kT IEH4 & 5 @834 A
F 5 T8 A8, 5 A 0 22,48 B | A 2R 48 B | A6 S0 46 BR | S B A8 B R ) o 48 B 4 T Y R
HR5e  RAT T B TR AN R Ha B R0 2 RRA, AR SR AW, % om ok
M &4 Br 5 A 3R E 4 B B F 09 T RIAF A 5140 A F k45 «, 73 A o, kA o, %A q;
M 48 B S B R AR AL AR B FAEH 4, TR A A MK R ARR L T EALAK
He; Hom S AL RS A B AR B E ) KR A R oy A o, R, R
a, 3l F,

KR PHFREMAE; TR SMUAE; EGRE

DOI: 10.3969/]. issn. 1674-6457.2014.06. 012

FESES . TG306 XHEEFRIREG: A XERS: 1674-6457(2014)06-0078-06

Orthogonal Experimental Study on Process Parameters of
Stretch Bending Forming for TWB Structural Part

XIA Qin—xiang', ZHONG Guo—feng', SHEN Ya—jing', WU Feng’
(1. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou
510640, China; 2. Guangzhou Minhui Auto Parts Co. Ltd. , MINTH Group, Guangzhou 511356, China)

ABSTRACT: The precision of profile of TWB stretch bending parts is affected significantly by process parameters. Ac-
cording to the structural shape of the researched TWB part, its profile of outer line, inner line, the reinforced surface, etc.
are the important items to evaluate the precision of outline of the part. The effect of parameters, such as rotation angle «,
~ay, of collet on different stage of stretch bending and extension force F supplied by the collet along the axial direction of
blank, on the precision of profile, such as the profile of outline, inner line, the reinforced surface, the inner and outer sur-
face, was investigated by orthogonal experimental. The influencing sequence of the process parameters on the forming qual-
ity was obtained. The result shows that the influence sequence of the profile of outer line and the reinforced surface is that:
extension force F', the rotation angle o, the rotation angle a;, the rotation angle «,, the rotation angle «, ; the influence

of the process parameters on the profile of inner line are all small, so the profile of inner line is almost unaffected; the in-
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fluence sequence of the profile of inner and outer surface is that: the rotation angle a;, the rotation angle o, , the rotation

angle a, , the rotation angle o, , the extension force F.
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PHEMT (Tailor Welded Blanks, TWB) 24 5
AP RRARA 7 AR T Y RETR IS N ER R 1
LML TR 57 B Ok 22 1
T, BIMHIE BOE T RAR RISk g &
LI e AR [a] I 32 300 1w 7 i 4R
FH DT B 3% B R T P A g T R A S il
TERYE T, HA UE NS B e R I 4 3R
T o 2 e S A, 8z M TR 4R ik, IR JL
AR BEAE TGS AN B A e, R DF AR AR 5 A 1
FLE B T2 2 — A

2 RS O R E T F 2 v T 4k
INIE  BFTE R - 1 K5 A a2 /) [l i
5 R G R F —E (BN, 34 T [ g s/ ] 53y
PEFIR TR R d e LT BURERAF N
X VAT FH A2 25 A T B A B P OB AT T 8K
(BRI HTT , B iE T 4 iy A i A
Clausen A H 2 N8 5 22,00 K 5 TR 48 1 AU 4 4T
THiA IEHEE A5 3] T AR R LA N 20y 24
SRS JRIE R SRESER , PARIESE AWESE T BF
SERRBUREHL S I | TR g R JBE 458 DR HSORT A 424 485 T
ASTREE A RS SO R ER R G ) e f
o, JEFES o, JEFEA oy FF T ESEOT BRSPS
PERYIMUZ S B | N 02 %8 J30 3 78 T %6 B | &M 00 T
0 A B PR TET 2 G 1 52 e LA, SR TR AR SR B Al
SERF RS T 2R UR B A R R S AR

SCHIFFE I PR 7 25 18 1T R LA T 4 ]
1 FR, BHEARL S AN AE = 225 [ 5 il O 5
A MBS R, R IR B 2%
SERRXSRR , FEE )RS A, PHISARBLES (i 2 Fh
BRIk SPCD A1 B250P1 B 45, M B 1k 0. 8
mm , B E N 153. 8 mm, Hod A1kl SPCD 55 % Ky 78
mm , #8} B250P1 584 75. 8 mm, PEEEHRIERESS (1)

SRR IRRE o =282 MPa, HiHiAREE A o, =451 MPa,

BZSOPI\; ﬂ/
28.46
7

BT DR SO s B

Fig. 1 TWB stretch bending part and its cross section
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Fig. 2 Stretch bending forming equipment
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Fig. 3 The measurement of rotation angle
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Table 1 Project design of orthogonal experiment

SLIG TR A/ (°) AR
il a, a, a, a, F/ kN
1 4(1)  11(1)  17(1)  22(1)  35(1)
2 4(1)  12(2)  18(2)  23(2) 38.5(2)
3 4(1)  13(3)  19(3)  24(3)  42(3)
4 4(1)  14(4)  20(4) 25(4) 45.5(4)
5 5(2)  11(1)  18(2)  24(3) 45.5(4)
6 5(2)  12(2)  17(1)  25(4)  42(3)
7 5(2)  13(3)  20(4)  22(1) 38.5(2)
8 5(2)  14(4)  19(3)  23(2)  35(1)
9 6(3)  11(1) 19(3) 25(4) 38.5(2)
10 6(3)  12(2)  20(4) 24(3)  35(1)
11 6(3)  13(3) 17(1) 23(2) 45.5(4)
12 6(3)  14(4) 18(2)  22(1)  42(3)
13 7(4)  11(1)  20(4)  23(2)  42(3)
14 7(4)  12(2)  19(3)  22(1) 45.5(4)
15 7(4)  13(3)  18(2)  25(4)  35(1)
16 7(4)  14(4)  17(1)  24(3) 38.5(2)
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Fig. 4 The measurement parameters of forming quality
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Table 2 Variance analysis of the profile gap of outer
line L, and the reinforced surface L,
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Ylj 3.055 2.982 2. 980 2.925 2.615
Yzj 3.070 3. 105 3. 087 3. 095 3. 045
Y3j 3.095 3. 100 3. 125 3. 120 3.243
Y4/. 3.0 3. 130 3. 180 3. 180 3.415
Rj 0.043 0. 148 0.177 0. 255 0. 800
745 S T 4 B B L,
171]. 3.197 3.230 3. 157 3. 147 2.833
Yz,- 3.282 3.257 3. 205 3.290 3.215
Y3] 3.283 3.240 3.322 3.282 3.422
Y4]. 3.272 3.308 3. 350 3.315 3. 565
R 0. 086 0. 078 0. 193 0. 168 0.732
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Table 3 Variance analysis of the profile of inner line
FSE 3 e g e ek 51
H¥r il o il a, il o, i a, NF

Y, 3.183 3.225 3.232 3.217 3. 180
Y, 3.218 3.185 3.235 3.175 3.200
Y, 3.215 3.215 3.183 3.200 3.228
Y, 3.192 3.183 3.158 3.215 3.200
R, 0.035 0.042 0.077 0.042 0.048
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Table 4 Variance analysis of the profile gap of outer
surface and inner surface

A T4 ER EI B L,
Sy Ties e g TiE% GG
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Y, 2.925 2. 940 2. 960 2. 965 2.835
Y, 2.865 2. 885 2.900 2.895 2. 860
Y, 2.810 2. 805 2.815 2.805 2.835
Y, 2.765 2.735 2.690 2.700 2.835
R 0. 160 0. 205 0.270 0. 265 0. 025
PR T 48 B ] B L
Y/]/. 3.132 3.090 3.058 3. 093 3.192
Y, 3.175 3. 140 3.135 3. 160 3.168
Y, 3.208 3.242 3.215 3.197 3.207
Y, 3.250 3.292 3.357 3.315 3.197
R, 0.118 0.202 0.299 0.222 0.039
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Fig. 5 Influence of the process parameters on the profile of out-

er line and the reinforced surface
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Fig. 6 The geometrical relationship for the profile of outer line
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ner and outer surface
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iment table
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