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8 o AAFAH HeEAS SEAA7I7] 5 acrylonitrile-butadiene rubber(NBR)l poly(vinyl
chloride) & blenddt g th, PVCe] gHafo] 2718+ & AF 82 AA4slgn, dA4EE S slgu.
AFAZe} N2 24T WOEAHS PVCY o] 10wt%d o 7Hd 2 &8 vehliqdch
dutzloz uRel stuAZ AMSEHE F3E Yalste 345 AskEE #7hete] blendd] E4E
ZAVS A, &4 48122 7 NBR/PVC blendys §-32 2 7} 5l NBR/PVCS}F AL 71 A1 4
E4& Yeh AT

Abstract : Poly(vinyl chloride) (PVC) was blended to acrylonitrile-butadiene rubber(NBR) in order
to improve the processibility and ozone-resistance. As the component of PVC was increased, elonga-
tion at break was decreased while tensile strength was increased. At 10 weight percent of PVC,
NBR/PVC blend showed the best ozone-resistance estimated by measuring elongation at break at
tensile strength of the blends after appropriate physical treatments. NBR/PVC blend vulcanized by
metal oxide showed almost the same mechanical properties as conventional NBR/PVC blend wvul-
canized by sulfur.
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Table 1. Preparation of NBR Compound

Ingredients Parts Per Hunderd Resin(phr)
NBR 100.0
ZnO 5.0
Stearic acid 1.0
MBTS* 1.0
Sulfur 15

* MBTS(2-benzothiazolyl disulfide : Kawaguchi Chem.)
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Table 2, The Ingredients of Formulated PVC Compo-
sition

Ingredients PHR
Poly(vinylchloride) 100.00
Tin mercaptide 2.25
Zinc stearate 1.50
Acrylic process oil 0.20

Table 3. The Various NBR/PVC Blend Compositions
41N P10 P20 P30 P40 P50

PVC 0 10 20 30 40 50
Compounded
NBR 100 9 8 70 60 50
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Table 4. Preparation of NBR/PVC(50 : 50) Blends

A

NBR# Z#|gstuld @7ty 47

ID of Sample M1 M2 M3 DM1 DM2 DM3 TRA1 TRA2 TRA3
PVC 50 50 50 50 50 50 50 50 50
NBR 50 50 50 50 50 50 50 50 50

Stearic acid 1 1 1 1 1 1 1 1 1

Metal Oxide? 10 10 10 10 10 10 10 10 10
MP 1 2 3 - — — — - -
MBTS - - - 1 2 3 — - -
TRA® — - - — - - 1 2 3

a7n0 or PhO or MgO used. respectly.
b M(mercaptobenzothiazol ; Kawaguchi Chem.)

¢ TRA(dipentamethylene thiuram tetrasulfide ; Kawaguchi Chem.)
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5. The Properties of Uncured NBR/PVC Ble-

41N P10 P20 P30 P40 P50

Mooney viscosity

(ML1+4,100C) 385 420 238 101 68 44
Rheometer(165C)
M, (1Ibf-in)? 026 027 036 051 060 054
Mggr(Ibf-in)® 454 258 343 441 271 223
t2(min)¢ 12.11 818 10.17 10.19 541 -—
t90(min)¢ 2057 1054 12.52 11.00 5.08 7.59
# Minimum torque
b Maximum torque
“ Scorch time
d Optimum cure time
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Fig. 1. Elongation at break and tensile strength of
NBR blends with variable PVC composition.
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Fig. 2. Elongation at break vs. PVC concentration of

NBR/PVC blend after several physical treatment(l

. weatherability, @ : ozone-resistance, A - oil-resis-

tance).
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Fig. 3. Tensile strength vs. PVC concentration of
NBR/PVC blend after several physical treatment(ji}
. weatherability, @ ' ozone-resistance, A : oil-resis-
tance).
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Table 6. The Properties of Uncured NBR/PVC(50 : NE
50) Blends with Several Metal Oxides 5
P50° MT3 PT3 ZT3 E 4l
Mooney viscosity %
(ML1+4, 100) 44 3.6 34 4.5 2
Rheometer{165C E 20k
M, (Ibf+in) 054 09 110 093
Mig(Ibf+in) 223 539 380 480 ‘/_______/_-.74
t2(min) —~ 509 1028 136 0 ] . .
t90(min) 1159 2402 1737 936 1 2 3
aPVC : 50, NBR ; 50, No additives ) ) Accelelatorcontent(phr)
b PVC ; 50, NBR ; 50, MgO ; 10, TRA : 3, Stearic acid ; 1 Fig. 5. Tensile strength vs. accelerator content of
;PVC + 50, NBR ; 50, PbO 5 10, TRA : 3, Stearic acid : 1 NBR/PVC(50 : 50) with the addition of 10 parts of
PVC : 50, NBR ; 50, ZnO ; 10, TRA : 3, Stearic acid : 1 MgO(. *M, H : MBTS, 4 : TRA).
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Fig. 6. Elongation at break vs. accelerator content of
NBR/PVC(50 : 50) with the addition of 10 parts of
PbO(@ : M, B : MBTS, A : TRA).
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Fig. 7. Tensile strength vs. accelerator content of
NBR/PVC(50 : 50) with the addition of 10 parts of
PhO(@ : M, B : MBTS, a : TRA).
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Fig. 8. Elongation at break vs. accelerator content of
NBR/PVC(50 : 50) with the addition of 10 parts of
ZnO(@ : M, W : MBTS, A : TRA).
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Fig. 9. Tensile strength vs. accelerator content of
NBR/PVC(50 : 50) with the addition of 10 parts of
ZnO(@ : M, B : MBTS, A : TRA).
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