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Abstract : An Experimental study was carried out to investigate the stress relaxation behavior
of particulates (Perlite, CaCO;) filled Polypropylene, In order to improve the effect of
interfacial adhesion, PP was melt-extruded with filler which was treated with acrylic acid
(AA), in the presence of radical initiator, BPO. By this method, PP was grafted with
AA which was treated onto filler. Stress relaxation modulus of treated composite was higher
than that of untreated one. This result was greater at high temperatures particularly.
Relaxation spectrum was described from stress relaxation behavior. Its shape was not clearly
described by wedge type distribution or box type distribution but it was between the shape

of a crystalline polymer and that of a rubber.

426 Polymer(Korea) Vol, 13, No. 5, June 1989



FANR 7

I

SH A3 AT A AT olE
ol dAE AFEA ol AEI}
Fol3 ol Y&l oprE =
& = Ao, 53] & o o
QF4 A (dimensional stability)S 343}

83 AEFe 3ol dwkdoz @
A FoM= gAFEA
doll do] WEHLE o]

—H
o e
D)
it}

)
m oX
4 o

{0

o MR

e

2
>
=

B
lo
ﬁ
i

=

>
ru{u

2
oTo

=
e |
of B, B

oH fr o (B o
E
°*N 4

oo

215:],

o e

3 S .
2 BAAQ nER BFe HY o
59 7hEAolY B4 MAEHY] 9t diRE
24 &% vigt & compounding #AHE AH A}
&34 Ho] olejd FHA gHAst A7t
wol] #aledxn glon, ¥ daz nfe &
Aste FlREYot A8 ES FAS 5F
£ compounding HHHO| WA E
235 Wae ¢ & At
W HAAYAY FEAE matrix2 3t FEE
£4& FHE composited] i 3H
2 2% 7] G. R Cotten’
o]} E. G. Bolalek® Sl oja] 2& a7} 3
3l Helemw, o]} e FUEHE FHS
P gel SHUs g AU 27,34
So A=A dFgL woy} 1 fgoF ofE
% matrix IEAES] AW H2AA o] & &
< BAEo] HdARE 43 EBHE dAE
Bd A¢7t goh
B AgoMe odd 8% FTH3 Zelzzd
Ul block copolymerE 11¥-32} matrix® 3} A
Z g Aol 174 2 perlite 3 CaCO4°]
acrylic acid& FWHx]g]sle] 7§A]A ZA] benzoyl
peroxideE Al&3ted o5 F7|EH R acrylic

0,
oo
o
oX
2
)
SL
= R
e

I

O

Lo

Z2|H 413¢ A535 1989 649

Y=g St AFol B3 A7

acidE E3FAI71 Aefol A extrudero] A] b
st ARHHAYE P27 composite( o] 5t
2iAlegtgh) o ety 9 FHsHE AJHo] w3 A
Toll oo} o]g Ztztol tiF A3} AFS PP
Matrixe] #&2 wmsle] ojge FHAMa &7
& AFEA

S

B U A|THE

2 Agold A8 R A matrixe S93AH
3ste] Zelzz9dA block copolymere! J-350
(ol€® 8% Melt Index 8)2 AF&3¥P T F7)
E ¥4 perlite(B7U7Z 7pm) 2 CaCO,
(H7Y7% 10mm)E AMgste] H3%0%) Ay e
vhi 3 523 compounding WHOE AEE W
S

Al & 2hzbo] A E9| gt
E #Hrslstd AzF pelletS ovenollA] 105T
2 2A17F AERAF] 2 hot press A 7IE A}
& 230l A 10¥3F 884171 ©1 2 120kg / em’
AHE sl sheet HEHIE A F 120T
o 4] 2417t annealingdte] ©]& 50X2.34X lmm
o AV|E A3t A2

S5 M

B Ago A Y& IwamotoAl?] viscoelastic
spectrometer (Model VES HF-[[)& A}&3l4
2% —25ToA 85T fAA 10T HLE 7
zte] AlHe thate] 5% 8 (25mmEE N alF)
S Fo] A|ZHe 0~1000% AlololA 2xweg
Hetsl AF g AFIIAC

£ 10wt. %2} 30wt.%

#n g o3

Matrix PPl A&t S ¢3 dg2 2= -25C
ol A 10TCIF R 8 THA At e &
2 modulus ¥3E Fig. 1ol Jelfdc 49
A A 2o A9t 3222l modulus= °F 10%

427



HtH - AH7

N
;E\ -25°0—
o
S -5 Cr—
~ 15° ==
Q Q
E. 10 35°¢C
P=_0,
) Sscc
Ly 75°C
)
o
-
g Al s aaisdd 1
0 1 2 3

log t(sec)

Fig. 1. Stress relaxation modulus vs, time for PP,
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Fig. 2. Stress relaxation modulus vs, time for perlite
filled PP.
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Fig. 3. Stress relaxation modulus vs, time for CaCQOs
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Fig. 4. Temperature dependency of shift factor for
composing the master stress relaxation modulus
of PP, Reference Temp, : 45C.

o] Zagtel wel ujAAle H$ HeA] Boh

2 deloll A FaF 24D QNS ©) = matrix
PP9} Aol {AMG Wa&-& Vel o] AW
HAgo] g eslol]l 2 JFL viALS & F 9
A

ol4e] d3 ZdaE EdlE FHAYE o] L3
o TS A T8 T2 - shift
factor arE 73t} Table 1] Uehfigion o
714 7]F 2% (reference temperature)s= 2z+z}
o] FHE st FUF 318°K(45C) = 3t
t}. 3} shift factor ar®e] 2= &Adol gk &

Polymer(Korea) Vol. 13, No. 5, June 1989



F7IgA 34 2zl FHAs ASd B A7

Table 1. Shift Factor Calculated from Stress Relaxation Modulus for Each Particulates Filled PP

Filler Perlite CaCO;
Untreated Treated Untreated Treated
T(e,g‘ ;" M;g‘x 10% 30% 10% 30% 10% 30% 10% 30%
—-25 12.8 125 14.3 15.3 13.8 14.4 14.1 15.7 15.5
—15 10.0 10.5 12.8 13.8 11.8 12.4 124 13.7 125
-5 7.6 79 10.2 119 9.5 10.4 8.3 114 10.0
5 6.0 6.4 75 8.9 75 8.1 7.25 94 75
15 46 46 5.1 6.6 55 5.4 5.25 6.6 55
25 3.2 3.3 35 3.6 3.8 34 4.25 49 4.3
35 1.7 16 2.0 1.8 19 1.7 1.78 26 2.0
45 - — - - — - - - -
55 —-15 —2.0 -138 ~-0.95 —-0.8 - 1.0 -19 -2.0 —-17
65 -29 -37 -3.0 ~2.95 —24 - 2.78 —-3.6 —-29 —3.18
75 —4.1 —-5.2 —-45 ~4.25 -37 —4.08 -53 —45 — 4.88
85 —5.6 -79 —5.8 —4.85 —4.7 —5.38 —7.1 —5.1 — 5.9

* Figure are calculated from stress relaxation modulus for each particulates filled PP at reference temp. 45C (318°

K).
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Fig. 5a. Temperature dependency of the shift factor
for composing the master stress relaxation of
perlite filled PP, Perlite content modulus : 109,
Reference temp. : 45C.
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Fig. 5b. Temperature dependency of the shift factor

for composing the master stress relaxation modulus
of perlite filled PP, Perlite content: 30 %, Reference
temp. : 45C.
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Fig. 6a. Temperature dependency of the shift factor
for composing the master stress relaxation modulus
of CaCQ, filled PP, CaCO; content %, Reference
temp. : 45TC.
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Fig. 6b. Temperature dependency of the shift factor

for composing the master stress relaxation modulus
of CaCQ; filled PP, CaCO; content, Reference temp.
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Fig. 9. Master curves of stress relaxation modulus
for CaCO, filled PP.
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Fig. 10. Stress relaxation spectra for perlite filled
PP.
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Fig. 11. Stress relaxation spectra for CaCO, filled
PP.
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