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ABSTRACT: The mechanical properties of poly(vinyl chloride), PVC, and transparent
acrylonitrile-butadiene-styrene resin, Tr-ABS, blends were studied for stress-strain, flex-
ural, and impact behavior. The blends was found to be more ductile than Tr-ABS in
general, and significant stress-whitening behavior owing to the formation of shear band
and craze was observed. The impact strength of the blends containing 50 to 60% of
Tr-ABS by weight was almost double to the pure Tr-ABS. It was considered that brit-
tle-ductile (B-T) trasition in failure occurs at the blends containing above the levels of
30 wt% Tr-ABS resin.
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A& AFH AXINE o83l 80 CollA 447t &
&t AxS T, A2 ASTMY #3349 A
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shot Model 5022 H¥H &%= 180~200 C, &%
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18A7 HEHsle] ZHE ¥ 24 S

JAN M &AM A%FEst AEE Instron
Model 4204E A}8-3ld crosshead speed& B3
50 mmz 33 ASTM D638 7Zo) 2 As}d® A
25t £ 3.2mme| dumbbelld AlHe] thdle 5
3 =4z 1 AFNE WUt 2IPss
ASTM D790 7#4¢] 33 SFA18Y oA sod®
7 32mm =P AlEE AMEEE, Y] 7t
Z (support span) € 50mmZ 3}3 crosshead

Table 1. Characteristics of the Polymer Materials Used in this Study

polymer acronym molecular weight T,(C) maker grade
M, 144800
M, 70800 Hanyang Co. P-1000
. . M,/M, 2.05
poly(vinyl chloride) PVC 7 109700
M, 56800 Hanyang Co. P-800
M,/M, 196
transparent M, 99400 Japanese
poly(acrylonitrile- Tr-ABS M, 44500 Synthetic Rubber ABS-58
butadiene-styrene) M,/M, 215 Co.
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Figure 1. Typical stress-strain curves of PVC/Tr-
ABS blends containing. (A) 0 wt%, (B) 20 wt%, (C)
40 wt%, (D) 60 wt%, (E) 80 wt%, and (F) 100 wt%
Tr-ABS resin.
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Table 2. Tensile Strength of PVC/Tr-ABS
Blends

P-1000 P-800

Tr-ABS at yield at break at yield at break
content(wt%) (Kg/em®) (Kg/em?) (Kg/em?) (Kg/em?)
0 700 329 707 336
10 638 318 629 315
20 624 333 619 314
30 577 328 603 317
40 556 324 595 343
50 554 335 578 337
60 544 344 578 364
70 535 347 567 373
80 536 361 564 329
90 544 390 557 341
100 545 382 545 382
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Figure 2. Tensile strength of PVC(P-1000: =, P-
800 : 0)/Tr-ABS blends. (A) at yield and (B) at
break.
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Table 3. Elongation of PVC/Tr-ABS Blends

P-1000 P-800
Tr-ABS at yield at break at yield at break
content(wt%) (%) (%) (%) (%)
0 5.2 6.3 5.4 9.5
10 44 14.1 43 15.8
20 4.2 15.2 4.2 17.1
30 4.8 284 42 20.2
40 4.8 274 42 185
50 47 28.7 4.2 18.2
60 46 33.0 43 20.7
70 4.5 33.3 45 189
80 4.6 27.1 44 26.6
90 49 24.3 45 21.3
100 48 32.7 4.8 327
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Figure 3. Elongation of PVC(P-1000) and Tr-ABS
blends. (A) at break and (B) at yield.
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Figure 4. Elongation of PVC(P-800)/Tr-ABS
blends. (A) at break and (B) at yield.
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Figure 5. Specimens of PVC/Tr-ABS blends after
tensile test.
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Table 4. Flexural Strength and Flexural Mod-
ulus of PVC/Tr— ABS Blends

P-1000 P-800
Tr-ABS flexural  flexural  flexural  flexural
content(wt%) strength  modulus  strength  modulus
(Kg/em?) (Kg/em?) (Kg/em?) (Kg/cm?)

0 1100 33,270 1049 31,930
10 1030 32,830 1003 34,010
20 1010 32,970 959 30,600
30 830 25,500 957 31,850
40 810 24,100 931 29,920
50 810 24,700 916 28,360
60 810 24,500 926 29,560
70 800 24,700 912 28,160
80 810 24,200 940 28,450
90 820 24,700 889 26,740

100 840 24,600 835 24,620

787



i

50

40

Flxural Madulus ( x 100Kg/cm?) -

0

o 02z 04 06 08 1
Wt fraction of Tr-ABS

Figure 6. Flexural modulus of PVC(P-1000: =,

P-800: o)/Tr-ABS blends.
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Figure 7. Flexural strength
P-800: o)/Tr-ABS blends.
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Table 5. Impact Strength(Notched Izod) of
PVC/Tr—ABS Blends

Tr-ABS - P-1000 P-800
content(wi%h) impact stregth (Kg cm/cm)
/4" /8" /8"
0 1.5 1.5 1.1
10 2.0 2.0 1.9
20 2.0 2.0 1.9
30 34 2.9 24
40 5.1 7.8 3.1
50 10.5 11.5 6.3
60 16.0 18.7 11.7
70 17.0 17.3 154
80 14.2 16.6 16.5
90 10.7 12.7 11.6
100 8.7 9.6 9.6
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Figure 8. Izod impact strength of PVC(P-1000)/Tr-
ABS blends.
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Figure 9. Izod impact strength of PVC(P-800)/Tr-
ABS blends.
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Figure 10. Impact strength of PVC(P-1000)/Tr-ABS
blends having 1/8” thickness.
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