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Plastic deformation of gripper in offset press under the action of repeated impact load
LIU Jian, FAN Tao, ZHANG Haiyan, HOU Heping
(Faculty of Printing, Packaging Engineering and Digital Media Technology,
Xi’an University of Technology,Xi’an 710048, China)

Abstract: In order to reveal the plastic deformation laws of gripper pad in offset press under the
conditions of frequent impact load, repeated impact tests under low stress are carried out to simu-
late the working process of gripper. Coordinate grid method is used to determine the distribution
and evolution of plastic strain of 40Cr under repeated impact load. Finally, an experimental for-
mula about plastic strain and impact time as well as the distance from the impacted surface is es-
tablished. Results show that the accumulated deformation increases nonlinearly with an increase
in impact time, the plastic strain reaches a maximum value on the sample surface, and decreases
in approximate linearity with an increase in depth from surface.

Key words: gripper; 40Cr; impact resistant; plastic deformation

g EVBL 7 D R AR K P AR AR

5336 B TR EN VR b R B VR F81 W 48 F W AF: 40K 5k 5% o B AT B AT
L SR T E S 4 e 4 A M O 0K 5 T

e 7 B ED S A 7 1 R G e o h
ey AR SR R 51 43K £ 38 3 o B 7 P
B P04 5 SO R e T 2 7 0 % B )
B, WeHE RS N 1 BT B R
P TR BT o
T S T 1 S T 1 R
R T 5 7 e 7 7 T 7
et RS B0 77 2 % S ST 9 L BT

T 52 R0 3K 3 5 R . o Wy A/ H MEFEHREE
Y T TR S R 45 R B L T 38 3 7 02 AT il A T S R Fig. 1 Schematic diagram of gripper

KRB 2014-12-16

E&WMB: HEARPEIEGH DI H (51305345) s BRPT 4 A ARFE 2 JE Al AT 52 1 40 B2 By i H (2014]Q6228) 5 74 & L T. R
FRHEOH B REO ST R R B H (104-211404)

fEE ' xifa, B A8 PR BE5E 5 N BN AL 25 4 % 1T 5 B B . E-mail: liwjian@xaut. edu. cn,



156

VU223 TR 2247 (2015) 48 31 B4 2

IR AE TS F T WA 7 3 R 8 F SR B i
AR R AN DA 2 0 R AR SR AR . (2 W TEZ IR
(ER=RUG V- S R R S LAY e /DU R R B RS
B0 o 2l 4R 3 T ) A R A A I T ok
PURIVE T 38 22 3 WU v R 4R o B R —
B EVRI LI A A R DL 1. 2 7k /h i Bl 3 B T
B R TAERETE] 8 ho U 4 K28 J5 R o 48 BEAH B oh
Tl T 9. 6 T U X B — B A0 T A B 7 i K2
ZAE 3~5 A L B F SR AR S RN L R
AR (R g o W AR AR K R e T S B JRAR S B A
Sy 3 BURE A5 AR RS T A DAY A S
AR F 0 73 i A g B B L AT A B AR A Y
i AR G R T IR A TS o AR SCR MR E 1 2 1
infr el $88 36 SR ASE UL B R o R 2 A5 2 (A Y
A AT R 20 B A [ o i OB A R 2 S b R
APE PRSI i e o I 5T 4 SR AN DCRT RUIITER X w5 45 28
SR ORI By LA T LTI LA SRy 0 AR 2 Y O 3R R R
[LUQERITES e

1 SLAER

K FANTEL 2 Bt 75 64 o ol 3 6 ALASE 8L g 4 4 B 552
PrafdTad 72 il AL e AL 1 A 3R 3l A 3l
5 g, Wi s ghh sk 6 LB E N ER B D)
SERORURE 7 i R i i A Y G AR . 1B LT
SOkl USRI RS U LR U vp e S BUR LR EE LS !
F18 99 40 ek DA R R o ot AT 1) RN

LRl 2.0 328 3030 4 FRGZES: 5. M4 6. ks 7. 3k
B2 ik gs

Fig. 2 Impact test machine
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Tab.1 The chemical compositions of 40Cr

JLE RESE % JLHE o/ %%
C 0.37~0. 44 Ni <0.3
Si 0.17~0. 37 P <0. 035
Mn 0.5~0.8 S <0. 035
Cr 0.8~1.1 Cu <0.03

2 40Cr J12EtEfE
Tab. 2 Mechanical properties of 40Cr

PUAsRE/MPa =980 | R/ MPa =785
A/ D% =9 | WrE AR/ =45
s /] =47 | A IREEE HBS <207
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Fig. 3 Morphology of the specimen grid
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Fig. 4 Deformation of specimen after impact
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Tab. 3 The value of a and b as function of N

N  4X10° 8X10°  16X10° 32X10° 64X10°

a —0.336 —0.546 —0.684 —0.741 —0.829
b 3.131 4.677 5.716 6. 245 6. 780
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a = 6.485—1.314InN + 0. 059(InN)*  (5)
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Fig. 6 Fitted curves of a and 6 about impact cycles N
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