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Movement balance criterion and optimization on automobile cover panel die

Cao Biao, Qiao Xiaoyong, Xu Bingfeng, Qin Ce
(TDC, Saic-GM-Wuling Automobile Co. , Ltd. , Liuzhou 545007, China)

Abstract; For the deflection problem occurred in the upper die of tailgate inner and outer panel closing die for a certain project during the
process of disassembling the die, the mutual motion relationship between upper die and slider of press and the torque on both sides of the
upper die were analyzed in detail. It was found that the fundamental reason for the deflection of the upper die was the obvious torque
difference on both sides of the upper die base during the ascent process. Then, a rapid judgment method for the force balance of the upper
die with asymmetric structure was proposed. Through the actual field data verification of twenty eight sets of dies, when the resultant
torque ratio on both sides of the upper die was within (1. 0£0. 1), the possibility of deflection was low. Furthermore, according to the re-
sults of this study, the checklist for the force balance of the upper die movement was established to quickly judge the movement balance of
the upper die and guide the die design of new projects. After multiple project verifications, the results show that the method provides a ref-
erence for analyzing and solving the balance problems of upper die and achieves good results.
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Fig. 1  Deflection of upper die for tailgate inner and outer panels

(a) Deflection of upper die
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Fig.2  Force analysis of upper die in process of remaving and lifting die
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(b) Interference of rigid storage block with upper die when overturning

TE A S F AL e [l ik A Ik 46 1) b3z 3l Y
AR, AT IE B R H W R A G
1 AR Bl R R T B B B, AR
WHURAE, PIE R BB AR, R BN 257
Ao, S HLAL Y BE 482 ) T LA 2 AT 2 B
BEp ]| B Y526 25 1 W 0 N A= 2 ) B 93 N Tl ey
SR AR 25, WO LA AR R 03 )N
RS ST A RS R AN 52 1
LS, bR S i BmL G, i ol
B Y [R] BR kAR AR AL, S BB P K
Rz s B AP E

h T B FTHUR IS S RS e R,
AR B 5 E R ) Lz glad F b BN 52,
BBt EASAYE T) Fy =0, FEBLSME T 20 X E
PLIE SR A sk T 5 #r
2.1 EMBPIESRE

P FERTHE HLE W Heiz sl i 2 e sz i k™),
& 3 24 JIER 1000 t FE LI HAE B 051 16 IR T
MM EAT AR R SO B 2, Hod S il AT
TR,V REREE | oy AWM, SKELETRH
iF, MUARH e FAE 43 8h 16 YRTHAT AY P+
Tto MUHAL T FIEA (180°) K, WHHEE H 0,
PN AR YN T AL S (S<250 mm, 4ME
e R ELAY B A 12 BhATREE H AE 250 mm L) A
YBR[
H2.5~1.0m s,

2.2 LHERIBEHZ AW
ARG A AR AR R RS ER 4, s



oA

548 4

192 B R
Wﬁﬂa‘?%/ﬁiiiblzrﬂ?
1250 5 Py 75 259
1125 : 60 220
1000 1 45 181
875 ! 30 5 {1424
£ 750 / \5\ 15§ {103 :
5 625 - 0 5164 &
& <
500 7 : 15X {25 F
375 !/ 30 {-14
250 45 {-53
A
125 ] ! 60 {-97
™ 175 1.3
0 30 60 90 120 150180 210 240270 300 330360
45 3 6 B/ °)

B3 RHLIEHRATRE . R A B i £

Fig. 3 Stroke, speed and acceleration curves of press slide
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Fig. 4 Schematic diagram of nitrogen spring working stroke for ESOMCE

tailgate inner and outer panels
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Fig. 5 Layout schematic diagram of nitrogen springs in lower die
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Fig. 6 Torque schematic diagram of A and B sides in upper die
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Fig. 7 Schematic diagrams of relationship between various torques and stroke
(a) Side A (Tailgate outer panel) (b) Side B (Tailgate inner panel)
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Fig. 8 Distribution diagram of joint torque ratio for 28 sets of upper dies
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Table 1  Check table of force balance in upper die of tailgate inner and outer panels
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Fig. 9 Solving of deflection problem of upper die for tailgate

inner and outer panels
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