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Influence of forming rate on stretch forming for S m melon petal

Li Yuchen, Zhang Xialu, Gu Chunjie, Bai Zhigang, Li Linhua
(Tianjin Long March Launch Vehicle Manufacturing Co. , Ltd. , Tianjin 300462, China)

Abstract: The influences of five different forming rates on stretch forming process for 5 m melon petal were analyzed by finite element analysis

method , and the relationship between stress and wall thickness distribution of part and forming rate was predicted. Then, through the experi-

mental verification, the influences of forming rate on forming accuracy, mechanical performances and so on for 5 m melon petal were obtained

under the condition of real stretch forming. The results show that the increasing of forming rate has no obvious effect on surface quality and

profile accuracy of product. When the forming rate is less than 0.3-0.4 mm « s™', the mechanical performances of the product fluctuate with

the increasing of forming rate, and the downward trend is not obvious. However, when the forming rate is greater than 0.3-0.4 mm - s™', the

>

mechanical performances of the product decrease significantly with the increasing of forming rate, and there are signs of fracture at the clamp

of melon petal. In order to improve the production efficiency, the forming rate within the platform range can be a dopted.
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Fig. 1 Schematic diagram of 5 m melon petal
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Fig. 3 Stress-strain curves
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Fig. 4  Assembling diagram of melon petal stretch forming
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Fig. 5 Stress distribution diagrams of melon petal under different forming rates

MRAEASHUT A5, MEA T R T &, L
8 fErl 8V AL, P s i RE S A I DL AR TR B
i, PN e RE SR LT, T AR DX g R JE A
AY, T o RE JEL R B, A 32 i 32V 1 L
N, TR AR TR AR X RE JEL A3 A )5
e 1 0 LA 6

2RI F UL

FETRAUT ELS R, IR 5 TR BB
JRROC RAEED SO, PR 1 2 1 AR
5, WK 7. RIEA IR ARE, RE4 FOR
Y 78 JE 3R 43 9 4 0.075, 0.300, 0.400 Fil
0.550 mm - s~ XE A N 2219 G5 4, JRE
97 mm, AR SR 2100 mmx4000 mm,, 2514

PO SIE G, A& Rm R, WRA AR, Jhik
TIAMREIYT, K Ay 2E 1k BE

WAL, ZIMEARIEHCRAMA T, e
F4) 2 T o R e 0 A i ) R 42 3065 17 A
TSR, & G R PU S5 3212 50 mm S [ P (B] B Ry
1.0~1.5 mm, AETFREIBYES 2.0~4.0 mm, 5370
PO — S0 R4, RS BRI JC I WA 22 . 3E i ik
WAL, SRAE 0 (45 1 v Bl 9 B 61 R g
“AVERREE, E T R, Rl AR R T
5, MR SRR AN I B, R R
P ML AN 0. 075 mm - s B, IR 12
PR E, M2 N 0.550 mm - s~ BF, HJo
MifEf 22, E2EEH RN 0.300~0.400 mm - s~ H,
W&, Z a0 FR R R R, P SR A 4R
Tto RIGAFR 2= R AR ULIE 8

i
)|

=
|
1=
|



%7 BERE . ADBHEAEXS 5 m FRDE BUE 19520 125
© @
BEJE /mm
+6.128
+5.814
+5.499
+5.185
+4.870
+4.556
+4.241
+3.927
+3.612
+3.298
+2.983
+2.669
+2.354 ©
Ko A AT TREE R34 [4]
(a) V. (b) 4V (¢) 8V (d) 16V  (e) 32V
Fig. 6 Wall-thickness distribution diagrams of melon petal under different forming rates
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