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Abstract — The notched Charpy impact test is one of the most prevalent techniques used to characterize
the effect of high impulse loads on polymeric materials. In this study, a method of analysis in nylon plastic
materials is suggested to evaluate the critical strain energy release rate for variation of notch angles from
the Charpy impact energy measurement. Instrumented Charpy impact tester was used to extract ancillary
information concerning fracture parameters in addition to total fracture properties and maximum critical
load. The dynamic stress intensity factor of nylon plastic material was calculated for the ASTM Charpy
specimen from the obtained maximum critical load. Also, the finite element model was developed to figure
out the stress distributions for Charpy specimen with different notch angles subject to 3 point bending load
which is equivalent to the load applied in the experiment.

Key words : Charpy impact test, Strain energy release rate, Dynamic stress intensity factor, Maximum
critical load, FEM model

A AR HAEAE L, B4
e At o Z ASTM-D-256°]
AN FANEE AR Trodih A5

AEA AEE EY 9l eEEL, AE

LM B

§ ARZ 7)Ee] FEARE Als

e FAolt,

IEA ARE TEG ARE A AANE ofF & $HoA TXoR FAL ] R AR A
ARG olgsle] Txol LEHA A AR A H EF A LEAUAE 2HF, ABL A

EdRGE]
AFE Y= IzodL}

H(pendulum)

A& Qg s ste] PASIAME A 2 =t &85= &gk 3ol 2] (breaking energy)E
£ she= Zlo] ulg- Fasit shtate] A 7o) F4 SAAE AL - A= v

T fr8sk o de AREEY] gtk aEv H2
"2 2k pmk@mju.ac.kr 3] gte] Wed} v o] o]2f§ s A] Rt of



o5 - HHE - U+
vzt Tagt s et AARIARL SHA7IAG % <>ﬂ QA T (B)2] AHA U] S (G TR
UA] 3 %-&(strain energy release rate)-»}-% HA= I} 7t}
Wahs Zo] ulg- F83% u|E 2 HAoh
A Awe] goyA]el gk B A5 AT = é%" 3)

He] wlg| ol5 duix|e} spxjeist dAR1Aleke]
A% FEshe A7E e Aol = Aol
5], AiARS] el F2=e] bdEE Ao Aaa)el
b SIBIM = ouA|ef st st AdAIRIARe] #A)
A3 g asi
E fo} Aol sAaT] Aol mt
ofFoALL 9loH[1-6], 53] AREAA
o] 71z Wﬂcﬂ Aol vAE Gl
vi-g- gk A ooh7-11]. ey Al
Wl e FAEAY #G AFE )
& 4ol
FANE= 14_01% 0:17].)\Aé
Ao 7he

o
S *&%

Ol

‘_‘F

1y

41 X

4 rlo mlo

Lo_‘\‘_,ﬂl

(

i F-?{Jérlrﬂtoﬂm

NN VR 122

m rr

A%
=4

403@@44

r& ElOl' e g

%
&}
FANAA s
g oy sieS ALbela, o]E v -
L HES X7} 4 Hslel] mE A saks A
st A9 AR E AESL, o]F Ww3ET
oy gAY 548 F487] A8 AAF
(ductility index)E #%Fate] A 59| F28t% dlolA F
AR Ay oqEs YEkxo s Brkslch
BOoF ARg] Al iil‘ﬁé*& Zteo] e A EA
S &3] S8k AHgste 37 H3ls)
T ot AR Al B s

wx9] Yogoll W $YRES} =

Eo2E AZE AL
5 30° 45°, 60°2 WA 7IH

sjgov, o] oA ghoz
SREE

> oo

s

=

—_

1L O]

2.1 TEHIUA ZRE] OILX| SHLE AN

o7 el 712 sodst AN A
o5t BN frEshe et Be WANE
5 QITHs). %, sk wsglel Bl e 2o,

3

53]

oA71M we W eledgA o]t}

KIGAS Vol. 12, No. 1, March, 2008

ARG 67 DAG)H 2 W 5]
7 dojvirlaL 7 al] W] QA oA suae

et 2.

pde

G .= 2Bda 4

gk 38 3 IFA ] IAlE diFeR o
=7 7ol Fo3it

K, = Y’o’a (5)
714 o= HAd &4, Y= A9 F(Dyll ek +
dAo] Ao =, (a/DH v} f3 & g A9
BIE S dolo] FAAFolt) old, K. GO
e o=t 2

K. = EG, ©)
o714 HA-EY Aol Ao BHAIFE)E HH HE
£ AEelA E(1 -1z dIXETHI).

Wb A (@A (LR FE v AE dE T
Atk

dc

d(alD) EB V(a/D) M

2 (A deld(@Dye AEA e o]gdow T
o 4 AL, Al YR Al 3 A 2gE Hd) 8t

S o83t K. @E 42 F A 5N 77
At Wk skEtiAl AU A ks SA8E Avolle
2 (20 A @E ol&st o As 25 5 Utk

w = G .BDD ®)
714

c/d(alD)

2 ®)9lN oF AFT F dow Frte R (w)sh

BDOSIS] AARTH GE T F Ut

2.2 SHO| QM| Hlet
dutr o 7 HAnty] JAS Hol: AE
B 51353 QYA (K)S Fata, A9 &



]
T

B a3 A EA A R710) o)
ol Azl ishi
3},

B ATNE ApEANR/E AgE A Ay
5L A9 An) dFe dvHoe RN
SEor MY & Qlone, o 3% 4 (102

B4 iy 3 AYAU)E

gal] AQ B4R AHAE NS
=L gan) (10)
A7)

v 1 2

3 4
—25.11(2 +25.8(2)
D

4 (an

Al
=

IIL 2l

3.1, AEER

SAANDE olelxEs} A HIAEV} 7V &
¥ 5.65 Joule?] Tinius OlsenAt2] 92T E=AAIE7|E A}
L3t a5 A7kl wE FAE A7) Y8 Ak
34 wpell Z2E# QA AR E & AFs) s,
== ﬂtxPﬂ(GRc 830-DF o]&-3led A7kl uwpE
Hd & T3ttt

23] 9] —T“él?.t Fig. 13 2t}

32. A8 3 AMEE

AEst olgE A7) 8] WA FANEE A
(calibration)at3ith. BARPH e WA AEFS 7HE 2
S HEo F3, 30x F9F &3] AR F oA
ﬁﬂea% émﬂ Zo] ¥, HEFE A5/ ol
= s B8l BAET 28 A AUA 3%

o] 3% ollel® WAH o= e,
ATl A AL A B NMC6 L E A

BrdMaL DIRFLAY

CRY

- FOWER BUFFLY

S AMPLIFIER

- EHUNT BMEBISTAMCE
) :
EATERMAL

TUR BIGRAL TRIGGER

EHUNT .1 FHOTOMULTIPLIER

INSTRUNMERTED
TuR LiguT
| sounce

EECITATIGH

BINGAL

Fig. 1. Block diagram of Charpy impact test machine.
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Fig. 3. Finite element model of Charpy specimen.
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Table 1. Experimental results for Charpy impact test.

Notch Charpy | Breaking | Energy to| Max.
angle breaking | energy |max. load load
(°)  |energy [J] [J] [J] [kN]
30° 241 2.58 2.41 1.39
45° 3.17 3.31 3.17 1.68
60° 091 0.96 0.77 0.80
in i boes phie Enerer
L el
propagetion phase
Logd Energy
|
N
_/ Time W

Fig. 4. Curve for load and energy versus time.
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Table 2. Calculated K, for specimen with different angles
using GRC 830-L.

Notch angle (°) 30° 45° 60°
K, ,(MPan/m) 5.5 6.7 3.2

Table 3. Calculated G, for specimen with different angles
using fracture energy.

Notch angle (°) 30° 45° 60°

G, (kJ/m?) 9.5 12.5 3.6
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Table 4. DI index values for different notch angles.

Property 30° 45° 60°
E; [7] 2.41 3.35 0.96
E, [J] 0.17 0.17 0.19

DI 0.07 0.05 0.2
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Fig. 5. Picture of Max. principal stress distribution.

Fig. 6. Picture of Von-Mises stress distribution.
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Fig. 7. Variations of maximum principal stresses with notch
angles.
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