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Optimal Design of Dual-elbow-bar Mechanism of Die-cutting Machine
Based on ADAMS

XU Li-feng, ZHANG Let

( University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Dual-elbow-bar mechanism parametric model of the die-cutting machine was established using MSC. AD-
AMS. By establishing the optimizing objective function of dual-elbow-bar mechanism, parametric optimization analysis
of the structural dimensions of dual-elbow-bar mechanism was achieved. Related kinematics and dynamics simulation
was carried out by using ADAMS. The optimization results showed that reducing the angle of the moving platform and

the horizontal plane, and the horizontal displacement will greatly improve the cutting speed, accuracy and stability of
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the whole machine.
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Fig. 1 The diagram of dual-elbow-bar mechanism
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Fig. 2 Virtual prototype of dual-elbow-bar mechanism
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Tab. 1 Results of the optimized design variables

L,/ mm L,/ mm L,/ mm
AL 54 230 203
tbis 48 234 203

H A\ ADAMS/Post Processor GAMBBEIR, O &
SRIEDIE &S L AR BENZW, I
3, 3SR SRBIN R IIE 4,

60 — BT
50 - s
= 40
E 3.0
E 20 /’

1.0 //

0.0 6.0 12.0 18.0 24.0
Hifa)/s

B3 ARG S 5 57K J7 18 A

Fig. 3 Inclination angle between moving platform and

horizontal direction before and after optimization
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Fig. 4 Displacement between moving platform and

horizontal direction before and after optimization
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Fig. 5 Inclination angle between moving platform

and horizontal direction

{iF/mm

- 5 10 15 20 25
I} &) /s

6 BV BTEKFTT AL ES
Fig. 6 Displacement between moving platform

and horizontal direction

MEs5 . B6 gEW, SoEelTReRUE



A% T PACKAGING ENGINEERING Vol. 34 No. 1 2013-01

78 B

MO A BRI RN , B 5 MR AR RS BY A
BT 0, AERUSHEINMBIRS, BIMBRZEW—
ENRE, MXPNEN FHEIS 2B,
CUHBREEN 54 mm 221 7t 0° ~ 180°XBILIA, 1))
IESFEIFHNRENTE FHIRIR, B 180°
T S8R AINEN 5.70°, BRI FFHIRFLHA ;
£ 180° WL AR RER, FHE L TESZHE;
W EDRINSER TR T E K,

ME 5. E6 DOUEL, s L&A TN I,
KRB B T 0, 050 BN AT AT 41
MBI EEURTER, s et) L EEAR
RIKIIRTS . BB, U EBR MW EER &8I0
THREENRIKBEM,

4.2 BENBIMANAEE DS RFIEDT

BEE WA WERNIRS , & DN WAL
SVESRIE BV R KIS , B BB R RNIRSS
N AU A UD S B RPEAN S P A DL B AR
EMENESMFL0@NEmn, NAFTMIES
TVERY, BEDE N 2500 kN 224, iNIEELIE DN
3800 kN 5, FEEENHMYMIMX 2 PR T
SEHERTERN RN D3 1T T, R SEM PR
NZNIE 7, NMSoIEES DEEIE 8,

0.151 3800 kN T
--------- 2500 kN T

e
=
=)

i Jy / MN
(=)
3

olA A
-0.05 . . . .
0 100 200 300 400
Hs 1] /s
3.0
25+ ; N
! __3800kNT.#
z 20rh .. N W
= i 2500 KN T 1
=~ L5} i
R [ !
;Elé 1.0} '['
® oosf ]
!
0 7 7
~05 L i L ¥ )
0 100 200 300 400
Hs 1] /s

7 BT A BehE AL 152 14 (x/y J7 1))
Fig. 7 The force curve of the hinge between link

and crank (x/y direction)
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Fig. 8 The force curve of the hinge between

moving platform and elbow-bar
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