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Abstract . Different PVC compositions were compounded with different level of acrylonitrile buta-

diene rubber(NBR) and trimethylolpropane trimethacrylate(TMPTMA) as crosslinking agent to

evaluate radiation sensitivity for gel formation and mechanical properties. When NBR and TMPTMA

were mixed with PVC, the radiation dosage required for gel formation was found to be much smaller

than normally plasticized PVC at room temperature. As TMPTMA content was increased, there was

a progressive increase in gel formation up to 20 phr of TMPTMA, then a slight increase in gel forma-

tion regardless of the addition of NBR. Normally plasticized PVC showed little change in tensile stre-

ngth, modulus and elongation with irradiation, but marked increases in tensile strength and modulus,

and decrease in elongation were brought with adding of NBR or TMPTMA.
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Fig. 1. Percent gel vs. radiation dose for PVC or
PVC/NBR blend containing DOP 40 phr and different
TMPTMA contents : NBR 15 phr added ; (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, () TMPTMA
10 phr, ((J) Control, NBR not added ; (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (@) TMPTMA
10 phr, () Control.
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Fig. 2. Percent gel vs. radiation dose for PVC contai-
ning DOP 40 phr, TMPTMA 20 phr and different NBR
contents . (O) NBR 45 phr, (A) NBR 30phr, (X)
NBR 15 phr, (@) NBR 7.5 phr, ({]) control.

427



Z1AH A4

NBRE H7He 23 3718l 42 A9 7taA &
o 7IAAGEE vu AESY & Ade o2
2. A4 E Fig. 39A B upe} o] Yut
Z 2 2 NBR(15 phr) & H7tgte 24 H7lskA ke
Aol vjglq A F7HES &+ Uk B2 1 F
7he vy zAz7)eE & 4 e oF 10.23 Mrad
ZALo A olo] Haghe] @3ty TMPTMA 30 phr
A71e AL 2 gko] oF 370 kg/em® o Yith.

a2 o] ZAMAF o)Al NBRE &3
BE A ALY Ftel wet AR =T 2FH
ol7l& 3k A& F7igd] wisted, NBRE §#%
AL JNAZ =7t 23818 Fadhe Aol 22
%2} NBR(15 phr) & #H7I3+ 2% TMPTMAE 20
phr 47+g A3} 30 phr H71 29 QAU EE )
W& w 10,23 Mrad ZAo|A AELS 2% 100% of
gt} Bgtoy 11 A= gleiA = 30 phr H
7Fgk 7lo] 20 phr H7beH ARG A o & S Y
ERA ATt

Tensile strength (CX 10" kg/cm?)

Radiation dose (Mrad)

Fig. 3. Tensile strength vs. radiation dose for PVC or
PVC/NBR blend containing DOP 40 phr and different
TMPTMA content : NBR 15 phr added : (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (O) TMPTMA
10 phr, ((J) Control, NBR not added : (a) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (@) TMPTMA
10 phr, () Control.
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Fig. 4. Tensile strength vs. radiation dose for PVC
containing DOP 40 phr, TMPTMA 20 phr and diffe-
rent NBR contents : (X) NBR 15 phr, (A) NBR 30
phr, (O) NBR 45 phr.
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Fig. 5. Tensile modulus vs. radiation dose for PVC or
PVC/NBR blend containing DOP 40 phr and different
TMPTMA content : NBR 15 phr added ; (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (O) TMPTMA
10 phr, ({1) Control, NBR not added ; (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (@) TMPTMA
10 phr, (l) control.

NG YoIHE NBRE F48 Zo] BA =
AzoE 0| RS FHEA e Zol vlste] Lxt
Hoz Aol Aot rtust AWl uet F2

22l A157 43 1991 8¢

30

Stress (CX 107" kg/em?)

100 200 300 400 500
Strain (%)
Fig. 6. Stress-strain behavior for PVC or PVC/NBR
blend containing DOP 40 phr at 0.93 Mrad radiation
dose : NBR 15phr added; (A) TMPTMA 30 phr,
(B) control, NBR not added ; (C) TMPTMA 30 phr,
(D) control.
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Fig. 7. Tensile modulus vs. radiation dose for PVC
containing DOP 40 phr, TMPTMA 20 phr and diffe-

rent NBR contents : () NBR 45 phr, (A) NBR 30
phr, (X) NBR 15 phr.
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Fig. 8. Elongation vs. radiation dose for PVC or PVC
/NBR blend containing DOP 40 phr and different
TMPTMA contents : NBR 15 phr added : (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (O) TMPTMA
10 phr, () Control, NBR not added : (A) TMP-
TMA 30 phr, (X) TMPTMA 20 phr, (@) TMPTMA
10 phr, (I Control.
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Fig. 9. Elongation vs. radiation dose for PVC contai-
ning DOP 40 phr, TMPTMA 20 phr and different NBR
contents : ((O) NBR 45 phr, (A) NBR 30 phr, (X)
NBR 15 phr.
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