Study on the moving device of press machine for forming impact reduction
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Abstract : In the sheet metal forming using a high speed press machine, driving device, such as crank, link, and knuckle
mechanism, has to be designed in consideration of impact at a moment when press die contact with material, because the
impact affects a dimensional accuracy of products and a life span of press die. In this study, dynamic analysis was
performed using numerical simulation in order to verify the impact reduction effect for proposed double knuckle
mechanism by estimating rolling and pitching moment of slide.
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(a) Crank mechanism

Stroke motion by Crank device
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(b) Stroke motion of crank mechanism
Fig. 1 Shape of crank mechanism and stroke motion

22 Vg 717
Setol= FHo| UF 7| FE ALER el
Ug zhaga gt Ug Zhas Sojse

L il

7k bl el g ke S5e
ool Eo] SBIHAT AP FolA FE ¢

S Qo7 = whx Ao 4 7<-1-51— it} ek ~ER
2e) S 9IAE A8 AR, U2 e

l

12

=
=}

E

- 1=% pAYS|

==)

al

ST

229] FEgAE PAsA AW, Aa T
o} A 2 FE9IQ BEe] Ear) AHS
AgEw, A4 © AQ=3o0] 3 Aok A9

2%e] BARR] AGYY =7t AAE Y, =2
EEEBE RO RIS R RN 2
2 s, 7198 Pask Ug Jl7E A 9y
o=2M ZPAE 5 Pk Fg 2@€ UE
ZY2o] UF 772 CATIAS Eslo] ndash
w<rolal Fig. 2(b)+ ANSYSE o] &3fe] a4
% 360°37 A Zefole] ~ERA BAS 17
Zolth, U2 717 E 919 A= 717 AE
ol Wy} e 7o ~ERIT WAL AE
e,
(a) knuckle mechanism
Stroke motion by Knuckle device
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(b) Stroke motion of knuckle mechanism
Fig. 2 Shape of knuckle mechanism and stroke
motion
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Comparison to Stroke motion by pressing device
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Comparison between stroke motion of crank
and knuckle mechanism
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Fig. 4 Comparison between slide velocity of crank

and knuckle mechanism
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5 Comparison between slide acceleration of
crank and knuckle mechanism
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Fig. 6 Shape of single and double knuckle
mechanism
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Comparison to Rolling Moment by Knuckle device
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Fig. 7 Comparison between slide rolling
moment of single and double mechanism

Comparison to Pitching Moment by Knuckle device
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Fig. 8 Comparison between slide pitching
moment of single and double mechanism
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Table 1 Moment of single and double knuckle

mechanism
Max. Max.
rolling | deviation || pitching | deviation
moment | (N *mm)| moment |(N -mm)
(N - mm) (N - mm)
single
knuckle 3131 105030
24785.4 87851
double
knuekle | 0059 1w
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