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A Study on the Impact Properties of Solid-phase Formed
Glass Fiber Reinforced Thermoplastic Composite

J.H. Lee™, K.J. Chung" and C.K. Choi”

ABSTRACT

This research is focused on the investigation of impact strength and the microscopic observation of
material behavior of glass fiber reinforced polypropylene in solid phase forming. The fiber weight per-
centage of the composite materials was 20%, 30% and 40%. The solid-phase formed specimens were pre-
strained to 10%, 20%, and 30% strain levels. The forming temperatures of specimens were 100, 1257,
and 150%¢. Izod impact test was performed with unnotched specimens. With increasing the glass fiber
content, the impact strength was increased.

e

A7E 24 439 FeldR 23 ERzaddl A% o Ast 435 AsAT A vl
#2¢ Pt Ak AR FARE F3E 98 =AV e AlEe 7R Izod 24X EE B8
= Pol A13" BPAEE FTHNR 20%, 30% 40%9] Feld/E FHE Agelth 3d 49F A
AP Eo) 02 A7z Wsle A7) 8 FAANHL 10%, 20% 2 30% AFENA A 49 F A=
gk APexo 2 AFY FAZEY Wsks Ars) st 100T, 125T R 150CoA ¥ < PsiA
o ARE AR AT fFedRe] TRFel S7HE mtd S7HkE Bl

LA £ AR o AFAzE Tl drhe ZHol

e W] Axuz uida, 21 AG72E %‘ZIEJ

A2 s 4 28 Qe B e s AYlE B2 Ao 8 ARl otk 9dE
o Zxe} & 7S B9 ol A@Eo] sbs AYR itk 2RA EFARY *é‘“ﬂ 7?’“ ge A
sho}, AzA duix] 2H7F AL BBl Yold o §HX UE GFHFL B dwsta 2 AR
g 7k AgdelA 244 Az dA AsEA A AR AF A8l JesAT, 48 S
o] Zrlstm IHI-5). olejdh A4 #3 nEA BF € A8E &8 &= o|F2R Jidsiio} 7] HE
Are gord 4P el osted Axgn ok A o 2 IR wke] Y ARSE dPeR

*RAEWR nEAFES AsANEETE



TIEEA, B4 FHY ARE §5 259 £ Aol
2% Alele] 222 sldsled HYsle
id-phase forming)o]c}.

1} 8L TR vlnF Fa, AlzFYe] 2t
dete, At Hn, 4P Fe] Fwo] 958
T =7 7HESA] Polm 5171 Tl o)
]7} Athe ZHES 73 UATH6,10). olejdt &

T2 el 2 ¥l tig At Al glen, o
g A75E Folod 2 Aol shsdol AAEAT

(69 22t o4 AgaE Aol 2¥ 4
A% B4 et 53 2e B A7) e 4%
ITHT-8]. web olele 4 439l 48aE 31
ATl gk tﬂ-j:}o-—’k] H 04-?—0}]}\—“: 4 48e
sl A% AF) FAZES Seleln 4Bt
AR A% oldlg 93 @RS 5 Az A
A B2 P

o\-m I‘j_i

2.4

FAAE ) AHE AsEe A dolr}t A2t |
4 12.8mQl FEHRE °'«H wEko 2 wjdd &
zzgd A2, FRHE F97 20%, 30%,
283 40%E #5383 Y Finlande] Alhstrom3)
Abgl RTC-C-4000-20-B, RTC-C-3000-30-B,
RTC-C-3000-40-Bejt}. AH4H A9 EA4E 20%
9l Afole 3.81meolm, 30% 40%9 A=
2.54molth AME EelZzadd £x)9 fa Hel &
59} %% 2x+ Ztzh -10c e 165 o)tk

AAEE AAAZE sl BgAls BAE 2

] ]i 7VEsle] Zolel Zol Zkz} 150met 25m<l
X‘*V—?ﬁ_‘i Azreta] w7 FPsch A
PZ 93] 12 chamber® zt5 UTM (United Ten-
sion Machine)& AMg-3l9] oui, Fig. 19 &ule] Akzl
< Btk 48 2= uie A5 AN 2 A=
AFE A T ez ou EuHIer[6-8), £
AP 4y 2zl w2 AT FALTY
d3ke A E7) dsld 100T, 125¢ 2 150ColA
AEE PstATh AlHo] Y3te x4 =EleE

chamber ¢tolA] 30837 A3 & 4948 H3PAy

Fig. 1. A photograph of UTM used for solid-phase forming
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Fig. 2. A schematic of izod impact test and positioning of a
specimen
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Fig. 3. Measured impact strength and average value for (a)
20% and (b) 40% glass contents
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Fig. 4. Impact strength for 20% glass reinforced polypropylene
as a function of pre-strain
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Fig. 5. Impact strength for 30% glass reinforced polypropylene
as a function of pre-strain
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Fig. 6. Impact strength for 40% glass reinforced polypropylene
as a function of pre-strain
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Fig. 7. Average impact strength and fitted lines for 20%, 30%,
and 40% glass content
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Fig. 8. Micrograph of {(a) 10%, (b) 20%, and (c) 30% pre-
strained specimen formed at 125 with 20% glass
content
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Fig. 9. Micrographs of (a) 10%, (b) 20%, and (c) 30% pre-
strained specimens formed at 125 ¢ with 40% glass
content
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