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I e PVCE ABSe} v &2 gelsldr &4 2add st ABS 29k Reldql dteko] o}
2 3F8 Agsitl. ABS/PVC Edllzo] UL 94 V-0F YoAe Ro }7] A= 60 wt%
o]’ PVCE Algslo]opgt slgt}. ABS/PVC Bdll=e] 27 9E8 ASL PVC 5329 &4}
gt 7hEeErt 210 C olEeld Hutew #pPdlA FEafe] o3t ‘vj: R AL (=
ABS/PVC Ed=oA Rel)el geto] 16~18 wt% d w] ABS x| z}d)e] 2AZAwH} e
HU #A4EE 92 & Yo (ABS+SAN)/PVC(4/6) Bdee 2ARTE (ABS+
SAN)9| F-elrfall ko] 29~25.6 wt% Alojol| Al A EA Zastdon f5A4e ey 3
& 32wt% ojstlA SAN Flakol ulaidld Z71slch (ABS+SAN)9] Hejgql ek
29 wt% <2l (ABS (powder A)+SAN)/PVC(4/6) Bllcrt 2ARE, §54, QAEXN, 22
494 71E9] ABS 3 gradert} $53 542 Jehlo] Aae 2482 FriE Aot

ABSTRACT : Poly(vinyl chloride) (PVC) which has chlorine was blended with acrylonitrile-
butadiene-styrene (ABS) terpolymer in different ratios by a melt blending technique to give
flame retardancy of ABS resin without bromine type flame retardants. ABS powders contain-
ing three different levels of butadiene content were used. The weight ratio of PVC in ABS/
PVC blends should be higher than 60 wt% to prove UL 94 V-0 grade flame retardancy. The
initial thermal degradation behavior of ABS/PVC blends was similar with PVC resin. As a
result, when the processing temperature is lower than 210 C, the problem of thermal degra-
dation during compounding will be settled. When the contents of butadiene in ABS/PVC
blends were 16~ 18 wt%, maximum impact strength of ABS/PVC blends was obtained which
is higher than that of ABS itself. Impact strength of (ABS+ SAN)/PVC(4/6) blend was re-
duced greatly when the contents of butadiene in (ABS+ SAN) was 29~25.6 wt%. According
to SEM photographs, fine and harsh fractured surface of ABS/PVC blends showed high im-
pact strength. Flowability of (ABS+SAN)/PVC(4/6) blend was increased linearly according
to the contents of SAN when the butadiene contents in (ABS+SAN) was lower than 32 wt%.
(ABS+SAN)/PV(C(4/6) blends in which 29 wt% of butadiene contents in (ABS+SAN)
phase are attractive not only due to their high impact strength but also offer “built in” flame
retardancy, moderate cost, good processability, etc.

Keywords: ABS/PVC blends, flame retardancy, impact strength, butadiene contents.
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Figure 1. TGA thermograms of PVC, ABS, ABS/
PVC(4/6) blends.
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Table 1. Mechanical Properties of PVC and ABS
IS MFR TS TE

(kg cm/cm) (gr/10 min) (kg/cm?® (%) FR
PVC 2.5 270 570 12 V-0
ABS )
(powder C) 26.2 3.6 417 18 burn-out

IS : Impact strength, MFR : 200 C/5 kg/4 min holding time,
TS : Tensile strength, TE: Tensile elongation, FR:
Flamability.

Table 2. Flame Retardancy of ABS/PVC Blends

ABS (wt%) PVC (wt%) flame retardancy
100 0 burn-out
80 20 burn-out
60 40 V-1
50 50 V-1/V-0
40 60 V-0
20 80 V-0
0 100 V-0

ABS/PVC gal=2| tlodM, UL 94 V-0F 94
4% HBT 4 U PVCS 5 FUSe 238
7] 915t PVCe] £Jake 0, 20, 40, 50, 60, 80,
100 wt% 2 ZA)7|1MA] ABS/PVC EBdlc=o 4
A4 248 A Table 2o Lehygict.

PVC =4 60 wt% oAl X V-0 Ui e &
BE ¢ Adfow 50 wth A= V-0F & V-1
9 ddAde vehho] ABSY, EEA delx H
7hglel, PVC 7t o8l V-03 e 3us
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butadiene ol wtg kg Hr1sly] ¢t bu
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Figure 2. Effect of butadiene contents in ABS on im-
pact strength of ABS/PVC blends.
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Figure 3. Effect of butadiene contents in ABS on
MFT of ABS/PVC blends.
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Figure 4. Effect of butadiene contents in ABS on
tensile strength of ABS/PVC blends.
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Figure 5. Effect of butadiene contents in ABS on
flexural modulus of ABS/PVC blends.
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Figure 6. Transmission electron micrographs of im-
pact fractured specimens of ABS/PVC (1/0) with dif-
ferent rubber contents; (a) 18%, (b) 25.5%, and (c) 40%.
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Table 3. The Effect of Extrusion Temperature on
ABS (Powder C)/PVC (4/6) Blends

extrusion temp. impact strength  tensile strength

(c) (kg cm/cm) (kg/cm?)
140 551 480.4
160 5.04 471.8
200 535 481.5

\ B
Pa. «

(c)
Figure 7. Transmission electron micrographs of ABS/
PVC(4/6) blends according to extrusion temperature;
(a) 200C, (b) 160C, and (c) 1407C.
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Figure 8. Impact strength of (ABS + SAN)/PVC
(4/6) blends as a function of butadiene contents.
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Butadiene &z ddl o ¢ 14 ABS/PVC Ed=e] 24 3

Figure 9. Scanning electron micrographs of impact fractured specimens of (ABS+SAN)/PV(C(4/6) blends with
differint butadiene(B) contents in (ABS+SAN) phase. (a) B=40%, (b) B=35.5%, (c) B=32%. (d) B=29%, (e) B=

25.6%, and (f) B=18.8%.
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Figure 10. MFI of (ABS+SAN)/PV(C(4/6) blends as
a function of butadiene contents.

U 25.6 wt% o)dloll M thA] AR ow 7tAade
o} 4= 9t}

(ABS+SAN)/PVC(4/6) EBdzo FAPLE
Hrlskrl flaid FAEAH] shH S SEM Ao
2 FA4sdrt (Fig. 9 #=x).

Butadiened] §Hfo] 40, 35.5, 32, 29 wt% A&
u A3l AdE i Hod 58 2AXE A4
F 2lom, butadiene 3=0] 26.5 wt% 2 18.8 wt%

SIME brittledt A2 TP FAE woln Art.
Fig. 109 ¢oJst¥, #%4-& (ABS+SAN)9] buta-
diene o] 32wt% ©l48 A4 Al ¥t 9l
2 24 SANe| Feja] sl
S ¢ & At} o= SAN phase?] If-FA
Agcia FErh
Fig. 114} o]l (ABS+SAN)2] butadiene &
Zhaol] HlFHEle, & SANe] &2k Z7}o] n)g s}
o, AFAEE "“‘“—19_1 F7td . o]& SAN
o 5& 7IAA Az 719%r} Fig. 124 ofsd
SANS] & F7id wlisld 2358 2584
£& Z715k9 . (ABS+SAN) phase] butadi-
ene & 29 wt% 9} 25.6 wt% Alo}r} transition
ele ¢ 4 Abdl ol $AREY FAR At
(R CEER CEREEEE

ABS Grades®| H|m. 1137 ABS gradeg A}$-

464

%3 % 4

550
500
450 -

100 | \.

350

Tensile Strength (Kg/cm?)

15 20 25 30 35 40 45
% Butadiene in {ABS+SAN)

Figure 11. Tensile strength of (ABS+SAN)/PVC(4/

6) blends as a function of butadiene contents.
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Figure 12. Flexural strength and flexural modulus of
(ABS+SAN)/PVC(4/6) blends as a function of butadi-
ene contents.
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Butadiene 38 Zdd 2|3 d9 ABS/PVC Ed=o] 24 A3

Table 4. Comparision of the Properties of ABS Grades and ABS/PVC Blends

rade IS MFR TS TE FS FM FR
grades (kg cm/cm) (gr/10min)  (kg/cm?) (%) (kg/cm?  (kg/cm?)
powder B 40.6 6.0 365.1 26.75 709 17610 burn-out
powder C 252 35.4 389.0 21.60 730 19000 burn-out
ABS/PVC(4/6) 63.3 459 392.0 28.10 591 19530 V-0
blends
(ABS+ }S?)ANZLE;VCM/G) 52.3 82.0 451.0 16.10 687 23400 V-0
ABS: Powder A, B: Butadiene contents in (ABS+ SAN) phase.
B 9@ powder C grade tjv] $F3lgdoy &3 7 A3l on] §F4L butadiene ¥F 32 wt% o] s}
EE 27 (17-19% F%) ¥ g 2Ptk Buta- dlA SAN F¢i=fd] vlaldld Frl3tdct. Butadi-
diene %sko] 29 wt% <l (ABS+SAN)/PVC(4/6) ene ¥ 29 wt% 2l (ABS(powder A)+SAN)/
Ed=s ABS/PVC(4/6) Ed=xtt FAZEM PVC(4/6) BAcr 2A7R%, 454, QRFEA,
Me 13% = gHlelut 52.3kg ecm/emets 5 TEAOA 7]1&E ABS 99 gradeBt} $5% 5

@ FAZEE e #84, I8N, 2 A& veidiol HHste 2HER H7HE AN

EAo] w5 243l v}. 1822, butadiene ¥3F

o] 29 wt% ¢l (ABS(powder A)+SAN)/PVC(4/ NOMENCLATURE
6) Bdcyl A¥sE Qi B £ o). IS: Impact Strength (kg.cm/cm)
MFR: Melt Flow Rate
A =2 TS: Tensile Strength (kg/cm?)
TE: Tensile Elongation (%)
ABS/PVC EHd=dA PVC ZAo] 60wt% ©] FR: Flame Retardancy
Ad 739 UL 94 V-0F da4e T + UA
t}. ABS/PVC(4/6) Edllze] dEE AFAREE ALY Zio] =E& 1994 x Mg EAd &
PVCe A$9} Al oH 7FEeEE 210 TC 9 TR 9 19949 s BAg S A7 9
3z FAE A Jbe T R 9T AHEE 3 TP
AAE 5 et
PVCe] 4%% $47=E ABSE Egtozy P U R o

s F7H4E 5 Adeh. ABS/PVC Bdle=s
butadiene %8 16-18 wt% oA ABS FAA=R
o 2 -ﬂtﬂ %23 63.3kg cm/cmE ¥E& F 9
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