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Abstract
The main goal of this work is to study the effects of temperature and volume fraction of fiber
on the Charpy impact test with GF/PP composites. The critical fracture energy and failure
mechanisms of GF/PP composites are investigated in the temperature range of 60C to —507C

by impact test.

The critical fracture energy increased as the fiber volume fraction ratio

increased. The critical fracture energy shows a maximum at ambient temperature and it tends
to decrease as temperature goes up or goes down. Major failure mechanisms can be classified
such as fiber matrix debonding, fiber pull-out and/or delamination and matrix deformation.

Key words : thermoplastic composites(87}44 B 8),
fracture analysis(ZHAsHA),

energy (YA ga]o 14 x]),

impact test(FZA1EQ), critical fracture
temperature effect(&=4a3}),

fiber volume fraction ratio (X144 A&

M B
4738 BRARE AFY, A, Ay 5
o 7AH 54E 7R },LO_#E #H aA 74

& wu gom, 9 Agsa gl o)t
Al AN YA FEge) PAZ A
8 $EFoz AgEgiol mgEoly)
4L e BAsy BT Txgel
S WE F REOR A AR
| Wk S A PEE o
7 FEERA Aol B 9 olF 29E
How Qg ArAsht A et
B5Hol oleie dlZ e a7 A 7|2 A
ol Besi ol )z ARgel F3g
Fek SFAHS ANBE Wahoh sul, vhak <

H

o o
o

4 1o e

lo
o
T

©

_,.Jé
= b
N DL 10 rlo of o

% do
ol

*Corresponding author : swkoh@pknu.ac.kr

Heel A8 F @E ARMEE FaH 6] 2 Yol
Agsto] AN BHAE doAE 24N
ST

Heb Qrkayd 2RARY AAATE e
79 ANx AREA 9A Fedee ke
A9 B EFERDAFAZ 4R Db
HEFARY FALPS T3 o5 2AFY o
) e A7} P ast,

A7tad BgARe] gt ATAREE et

2} Famsteiner$t Theyson? & § \“/Vé%/PPE‘.-
FARE AHE3le] diek 71419 Ade 2E3s
of 2 gL w A}y 33t

Voelker ¢ Marvin?-& E]’“ 9} PPFA|E o]
g3t JEst ANFEEANREE 22T ~-3279)

L= B FHANE S %—?'SPO% HA3% a4



GF/PP 5959 TAFAATA det 2=E

337} dojuir] gn AREH&o Sl ot
FARe] F7Hka S Chen §Y2 —40T
~ 408 L&A HEst FHARAANIA Gie
£ 20CHT} B 2T ddEd4 9 FoEe
GicE A7 st

Sova %2 48449 PPFAE o] 43 B
FEAAR FATEE Aguakld EaAQl
39} gl & FAEHE ArHd HaE B
Q1vtar 3k oh Tomlinson® Holland®:= 8733 2.
ql, & AEH 259 g GF/PPY FAAT) &
3 ATE 3191, Sjogren® Berglund” & GF/PP
9 JAFANEH 2AANEE F8l FXoM 2 #a
AH A%l st Rusg e, Sahnoune Y&
A7FaA FRQ 31U s Zjod s} PP F 7}
A9 RYFEAE Est] e BEFARS 3
A @3 JAFANHEE B8t T7tE $A%Ee) 9F
A5l tiste] Baslia, 4 59 4e~-50C
X FALEE St AR dste}
ZI7E Esksich

Schultz$} Friedrich'®+= wiEZ A7} 2|4 5}3)
Hi {7t FolgHE IS Holn A2dA
Bt} 7141 Ao Folxn), 1A ENME HF
¢ MEYA Age) w2 AWAEs T
319t} Karmaker$t Prasad'Vs 49743} B34
29 FEANEE Fato] AlFEH XYoo FF
thatol Buaa, Edward'?E 349 Se-49
NaAg FR BEARe dAdF FY-gad B
FARS] SAAYY FINES T3 FAH A
2ol sl A-sksi

JANY FAYEe JFL VA Al @
ATAHE BAT GF/PP BgARe LTz U
MR B FA%7) Tl i 2FE o}

2 B3 2o,

b 2 Aeas driayd B3AEe 714
7z 243 S A%Se] d@st £38E A9 Uzo
ARARATFEAFTERS) ) 10%, 20%, 30%
A GF/PP BEFARE FAANES T3l AP
—50CM 60CE WEANA 283k ot
AA TR 2] AFE vty Bhd-S SEM
ARE B vln HESS 92778 nEegio)

[t

o mu

e H AEUH

Aol AHEE E3Alg e WEYAE PPeA 9
PE+A], AsHfr2e Aeldd®QC~4mm)E At

£3t3om £88 PPFAs} PEFA ) FEd/E
Etatod <lzlel AFF(in—line screw)d Q] A&
718 AMHEElY 3mmel FAR AdEsict 4¥x
AL A23F4% 60rpm, 13} AFESE 1200kg/crf
83 22F AFESHE 900kg/cr o E AR AESIS
on AEPA F=A)o digt AR A (453
FE)E 10%, 20% 133 30%2) A F5= Y
A G GF/PPE AR (R uAd/Ng () ol
A Az E ANk GF/PPE A E ¢ GF/PES
AR ZF 4AL Table 13 21}

89 B2dAaE Fig. 1014 BAAx: An g
J8E BAEY FURYE 229 BAYH
oz Qb A9 wige] MAFHeE 1
2Eo] A Eatuz, sedet dys =4
1dAe A7 flste] AR ujdol
A wlge] FHo| e FEE thololE
o]-g-3to] HH3IQUth Fig. 194 BH€
ANES FAANIHZ 71EE & FAXNIL
&% 2.82~25] 18lal FAET 3.46m/sQ A
22437 (Tinius Olsen Model 92T)& ©]&3}

S

de (0 b lo Ju 1o ©
fu)
ﬁo‘,o{}p
L‘lr"‘_]yh
ue Ry >
[ o

%

oy 2019 a5 3.46m/s8] FALEERE AEE g
st
Table 1. Properties of GF/PP composites
volume
fraction 10 20 30
(%)
density
(g/em’) 0.92 1.03 1.12
co. of
thermal 1 5516 0.6~1.6 | 0.4~08
expansion
(%)
molding
temperature | 200~ 240|200~ 240|200~ 240
(T
elongation
(%) 4 4 4
bending
modulus 23000 38000 53000
(kgf/cm®)
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specimen

Fig. 1. Cutting part for test.
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Fig. 2. Specimen geometries for Charpy impact
(mm).
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Fig. 3. U vs BW®@ for various fiber volume
' fraction at ambient.
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Fig. 4. U vs pwp for various temperature
with 20% fiber volume fraction.
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Fig. 5. U vs pwp for various temperature
with 30% fiber volume fraction.

e
o O
- A
E : 0
T~
)
~ a
0 a
o | A
A
A v
, A v

T : _‘
Fiber volume fraction (%)

Fig. 6. Gic vs fiber volume fraction for various
temperature at 40mm span.

2. apHsi4

Fig. 78 A48 10%2 2RAR F9ol
qoolA g sehd S YER A0 () dhe A
AR (HE AR FPRH, (©F shade]

=T,
2Rye el gtk ol ARstes 54

[}

i A
o] W3o] wo] JJehtz Utk (b)eoixEs A2
Zobea} tjEdo] Yelal 12 WML (a) B
ot AA ez gtk (o9dHE dauss, Eot
2, fEd g1 29 ddge] e, (b
v)wabd 9 Fwo] wiisHA ddd AL &
T Qo

Fig. 8 AA358 10%% GF/PP E3Alsel
ate] A2o)Me FAANE FHS vrebd AR
ot} Apzlo| A & & Qo] Folg tjEHo] F
Ale] veha 9low, T viEE Al Hys W
Aske ok 4= 9lth Fig. 99 109 (b)Y ARz o]
RHEA MEEFEo] HFoR sty MEYA
Hgo] wo| WAES & F Jith

Fig. 9% A{&88 20%, ~Mdo] 40mm<d
Batgge] Sl oist gds vERd 20
t} (@ 60T, (M= AL, )+ —-15T 183
(= —-50C9 dae vepfa gtk x4
wto] ofdt Fxjo] HYE nlwste] BYW ¥
(b eld e F=Agels A7 A 4T
o] 719} Qla FHA S G g Holal glen, 1
(@)= A4 Aol Fuist AdEHe S Holn
oith o)Ze vyt Apsid A4 Aol Fot

L



,
ok
<0
o
o

(a) end of notch (b) middle of fracture surface

(c) end of fracture surface

Fig. 7. SEM photographs of impact fracture surfaces for 20mm span at room temperature.
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Fig. 9. SEM photographs of impact fracture surfaces for 20% fiber volume fraction span at
various temperature.
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