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Design of Repetitive Impact Tester and Mechanical
Properties of Plastic Due to Cyclic Impacts
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Abstract: Many household appliances, including vacuum cleaners, are being subjected to various of impact
damages, and made of plastic. However, researches on the damage of appliances materials by repetitive
impacts have been rarely conducted. the mechanical stress exerted upon impact-modified polycarbonate
(PC) has a great influence not only on the quality of the product but also on the life span. The purpose
of this research was to quantify the effects of repetitive impact on the polycarbonate. Second, it was to
design the repetitive impact tester for controlling the impact energy. The mechanical properties of tensile
strength, yielding stress and strain on the specimens subjected to cyclic impacts were discussed. Tensile
strength was sharply declined at the beginning of the impact cycles, while the strain gradually decreased

during impact cycles.

Key Words : Impact Damage, Polycarbonate, Life Span, Repetitive Impact Tester, Mechanical Property

1. E 3l Ha7o] FiFollA E4do] BT 5 Ja &

= %Zﬂﬁ'—%Ole”P ol g Fifo] A&HAo 2 WA

QJul 7)Aol A /K]——Q—o]—‘* a7, WAD TV, = oA HW EehxE Ade] Wy gl RE
NHA7 B A RE /4L HAAEEL A ° BAT F A 53] H2T= o= dAHNAA
o] Zglrgly ZLHow TAHolH gk B3 oA "Bojmele FAANFS FHstoforrt F4
Ha7)e) A% vie 2 Flsle] WY 2o xy  AAE FHE F AT W FEkeE Ase
718 F9ste] FolFuUo] mol AXFT Ha B Fao AL AYoR olFof A
719) whekst sl ste] npdo] dAxez WAL A AER FAHAA Sle 124 AR
e wEol uhF @ olme 3 AFE o EMX ZIEY F&ou AlfY A s Hste =
A= o]FolA QLE‘r”) a8u AAVE O B 548 /A A 1A kel 43
A b, BE w02 MAAESY A&E = UEe aExke] v 2 54 F9] sl
o8 ZEol %Ags‘}u}, ol9} Be 2= o AVH ATE sb] Wil A3 JAH EA
*t o] B (IAAAY) : Foltsta 7] A 38 *¥ Jin-Kyung Lee(corresponding author), Sang-Pill Lee :
E-mail : leejink@deu.ackr, Tel : 051-890-1650 Department of Mechanical Engineering, Dongeui University.

E-mail : leejink@deu.ac.kr, Tel : 051-890-1650
**Joon-Hyun Lee : school of Mechanical Engineering, Pusan
National University.

vol 4 : Folvhstm 71435
w2 ; FAtISt 7)A B

SFRESHI|A IS X| M21# M52, 2017¢ 108 29



[Rs)
sy
N

ox ol MN

T
e e
ox & Lo

ot ¥

B e

T

)
Aol Hoo

do o
Lol

)
rlo

N

ook

ol

bt

Ty
orl

® f

o o

© lo

&

i)

>

o

il
ooy

[ o

1 e

(Engineering Plastic, EP)
728 3 7IARE
24 253k, 71A,
Ags ol At 2
50 MPa ©]7, 2

WEAE $58 43

Qo 2

=

Tox
w1

ic)
[>
)
rlo

[
)
o

of
zQ
ofo
bt
fru

2o 2 0w Yo 0 i (H W

I rfo

iy
2

o
&Lom

N
e
o
i3 B

Q
n=l
o
s
o ©
o

)
lo
e oo

i)

o
o3
bt
rr

i
1
o
oX,

ol

(o3
N
)
N
e R

2
N
T
H 2

>
o

[

ff
AR )
X

T g

™ Jo Jo
e
5
z
[

BN
(owg
&
o
il

|

Y
2
g4 X

o
of
N

of I =
s

<
o
K-
fo
glzt

CEd

T
W%
3

3i9)

I,
J
2

™ @ o
R

N oY o

o 2
ox
o

Loy
rE

ol
=

<l
2~
ro

— ol i ofy

S
o2

2
-
ok

lorr e

w g

R T
o o fo

O
nmL

o
o
nt
o,

o
it

2

i

2

o ox
re
-

AN

o 4
I
o~
-0

o
ﬁo{y.m
=

ol ol oo (5 et
o i |o
fru
B
2 o
g oy b
O;{grﬁ
2
EO_O
il
I
N Ho
g L o
St AN WY

= 1

N

)
O =}

e

4

o 2 u

i ofj

o 1
N
2
ol
)
Bl
9

Lo
2 i

%o
5
5
2

rr

2
i

Mo ox ol
2

Rl ol
iz 2 oox

fr
R

o
= X

rr
i

52
ot

o g L
e

lo

v 2 R 00 KRN oot L odm X R ooyd Nl N g
v
de
2~
re
ol
Y,

oo 41
A
N oY)

N
0 NIO

ok
f

RO
o g ot .

of

)

ol

mlm oX
re
™
o
R

o d

oo 12

ol

D R O T

ot rlo R
g Mo

UutA o 2 JhHg AFo] 7P wol AHEH I
Zel~E  AFE  PC(Polycarbonate)}

=
o) =
A

30 otEFEI|AISSRR 21 X5, 2017'F 10¥

M=E

0x

o1

ABS(Acrylonitrile-Butadiene-Styrene) A &.©]t}.
Agol g E4X+= Table 1] YERAA
Aol AHEE ARE PC SH2E O ZA

o

<= 7HAa 7] Wil AEA, 71, AARA EE
71578 FEOIA 2 Azl o|=2Y|7HA vt
S=o AHgE KT B AFollxe STh2E A
Foll Rl A4S Thskr] ffsl mbE
a71E
53k

Vsl

|
ol
ol
2
o
fo g
(0
B
o
o
fo

Lo
ro oy

o
7] Wgto|nt. Aol A
Al oAy, Hol| BEls|AY &
o] ztol7} AL Fhfe] orz,
Foll i dFo] 7Hedtes: FAFS
SIS Stk & ATelAE ol9k
o FHE Fi vE FANIE
Zhet . Fig. 1914 = AAE whE FAA P 7]
AAAQ] 2 e ekl Aoz, JolA oS

4 e 4R
ohooh S g
2
o

N
4 4

i
2o
Lo
i

© Hieh o] EEfe] ofd R Wzl Mo
2 7} geteti A Almel F4< stete W
2lolt), M) AANYRES AZdzE AT

& A3 AAY Aele] HHZo] ohd WA
FEsle] miRE Fol7] igolm Awe @
] =

o

¥ 2 # R n Qo of O oy ot 2 OO R gl )

A Hr] 9E S 2AES 3

A 274 oA W 93 3F A
B2 Fig 33 Zo] siv] Agrol) thorgt
AZ ARG 22 AAFoZH 74 o<
e = 5 A AAGAT. @9, 24 Eol=
HE S8 7o) Rauo] o RE YXE
ofgro i AA A U WIS = &
=2 Aok



Table 1 Mechanical properties of PC and ABS plastics

. Tensile Elongation at Flexural Hardness
Materials
strength(MPa) Break(%) Strength(MPa) (R-scale)
PC 69 100 92 120
ABS 48 83 68 105

(b) Adjustment of motor position

Fig. 3 Instruments for impact energy control
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Fig. 5 Change in tensile strength due to repeated impact
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