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Abstract: The effects of fillers [talc, calcium carbonate, glass fiber, and EBR (ethylene-butene rubber)] on the shrinkage
and mechanical properties of injection-molded polypropylene composites were investigated. The shrinkage correlated with
the shape of the filler particles: at the same amount added, glass fibers with a large aspect ratio had the greatest effect on
the shrinkage of polypropylene composites, followed by flake-shaped talc and granular calcium carbonate. It was confirmed
that the addition of EBR rubber as an impact strength modifier reduced shrinkage proportionally to the added content. In
addition, the addition of glass fiber resulted in the greatest increases in tensile and flexural strengths.

Keywords: polyproylene composite, shrinkage, filler, injection molded, mechanical properties

Introduction

N2 A Zhe] 25k Skt ofux) EEA AN B
Asto] 2124 o || A So] S SF W FAE A
glstar glow E3], AHsat4ty Eobolle W71 A5t
oA A7] AsAE Y A} g vjE A Sl A AF
AEee A7) AsAY AvgdE =S 5 de 7P
HAR] AFgE F shtolm oo BAE A5 EdstA A
st ok mebA A BE o AFEE o|77] gt 7t
F dEAQ P 71E &5 7He £ES AL
B UE7t W3 IEA S E ALt Ao, theet &4
IEA FoME 7P I AR EE L8R 227 EEE
Z 99 (Polypropylene, PP) o]t}

PP= %7} ¢F 0.90 g/em® A =2 W31, 423} 7+ 3 A1) g
AEAF 24 dijn] W AATHH 0= Qlste] ZgAt Ak el
A TheFet -9 BEL AR wol A EHI ok &
PP S 4TI 2 B8 50711 9
oI 57 S rhlol 4% £94
33 2= i}, durzx o2 PP B3R wo| }\]-_Q_Q
A= 71414 e AL 93 &3 (Tale) 3 2L % (Calc1urn
carbonate, CaCOs),"'*!"" §-2]4-9-(Glass fiber)'>1’¢} A7} =

HE 1% TRLA Rubber)'*'* 52 5 5 ck

ot

Corresponding author E-mail: bach@dankook.ac kr

/\(Matrix}‘_;'— FAsH= PP
-6- A]—_gog %]71— A] PP
TEAY YRE) FAEE ZAFHLRE A3f 50] ;(]_o:]
~gA dAEHA dot” 53], e HES A bR
AEAE THOE AxEHM AEAT AL B5 :LEMMI =
o enolotgon 488 TEAE FART AHA7k0] 7
3t Sof| FFo] A It AElE AP E0] FEH
£ 3740] gutAoln ojuf, F o] 2=} UHFsl7t U
3t AbE AP EL A F o] wstA Hoh!% Ppof| ZHg A
A7t J7HeE B3R 9] Aol F3A FF 9 gl w2t
W EY AR PP} 32 5t 59 =7t 742 =
A HaL o] = 3 PPEIA Y ALEAETE 2F FEF A7t
gt et 58 AR A AME BERAE Ags] A%
staL oo mE FHES ASste] BtFsh= Ao| Fasith
T 5% A F 247 HAHAY 22 S AA Al Z
2E A7 £28S Brgattd Ushe D)9 HES AL
g 5 glon, olof met 5% 4ol E719sHA €t

u:]-a]—/\-] 2 AtollA= PP E&A 0l 7P dE AMEEE 4
WA SRAQ g2, ek, fEAR 2 SEEAA
EBR(Ethylene-butene rubber) 5 7} gafo] W2 %5
As R E47AFS F7Ist sk



108 Chun-Sik Jung and Seok-Ho Hwang / Elastomers and Composites Vol. 57, No. 3, pp. 107-113 (September 2022)

Experimental
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Figure 1. Shrinkage measurement positions of the test specimen.
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Figure 2. Shrinkage of PP composites in the machinery and transverse direction: Homo-PP based composites [(A) and (B)] and Impact-

PP based composites [(C) and (D)].
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Figure 3. SEM images of glass fiber (A), talc (B), and calcium carbonate (C).
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Table 1. Melt Flow Indexes and Densities of PP Composites Depending on the Filler Type and Content

Filler Content

Homo-PP based

Impact-PP based

Filler name

(wt.%) MFI (g/10 min) Density (g/cm’) MFI (g/10 min) Density (g/cm®)
None 0 23.8 0.90 19.5 0.90
Talc 10 22.8 0.97 17.5 0.95
20 233 1.04 16.7 1.04
30 222 1.12 15.8 1.12
CaCOs 10 23.1 0.97 18.6 0.96
20 22.3 1.01 17.5 1.02
30 22.9 1.10 17.6 1.10
Glass fiber 10 - 0.96 - 0.96
20 - 1.03 - 1.03
30 - 1.12 - 1.12
EBR 10 21.6 0.90 15.1 0.90
20 20.5 0.90 133 0.89
30 18.6 0.89 13.2 0.89
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