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Abstract: 10, 20, 30, and 40% of polyvinyl chloride (PVC) were added to nitrile butadiene rubber (NBR) to modify the
latter. The NBR/PVC composites containing pure NBR were synthesized to investigate properties, such as crosslinking den-
sity, hardness, tensile strength, abrasion resistance, heat resistance, solvent resistance, and filler dispersion. The experimental
result revealed a decrease in crosslinking density and heat resistance with increase in the PVC content. In contrast, addition
of PVC to NBR resulted in enhancement of hardness, tensile strength, solvent resistance, and filler dispersion.
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Introduction FEEOR tgdt 248 7H NBRPVC EFAIE A=T
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Sttt B3 Yot A3t e sttt makA o3
d2YEL Y ggo] whet ot 3-8 #E 7HA gyt
o= 149C7HA WEAH= 7t AN 3ol S718HH W
9, AR =, A=, Wuke A, 714 A, a4 S7t
sht AL 84, A, 7haA] Aol Aasta, dEES
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Experimental
1. 48 T8

YL F 52 NBR 6240 (AN & 34%, Tg=-28.5C) o
2] 3}}to| 4], PVC (P-1000, Tg = 81°C )= 33} Ao A &
gttt 23 A2l FHEEL2 N550 (Evonik carbon black,
Koreay2 AR5} T} 7F4A| 2 dioctyl phthalate (DOP, 3=
ZHg2HF)E AFSIE T 7HEAR sulfur (S, powder,
Daejung, 99%), ZA|Z stearic acid (SA, Samchun chemical,
95% EP), 7} &R A & N-cyclohexyl-2-benzothiazole sulfen-
amide (CBS, Tokyo Chemical Industry Company, Japan, 95%)
@} 2,2’-dibenzothiazolyl disulfide (DD, Tokyo Chemical
Industry Company, Japan, 95%)5 ARE3}TH EARAZ
zinc oxide (ZnO, Samchun chemical, 99%)S A3}t 4
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Table 1. Formulation of NBR/PVC Blend Compounds

Compound Designations (phr)

Ingredients

NBR100 NBR90 NBR80 NBR70 NBR60
NBR 100 90 80 70 60
pPVC 0 10 20 30 40
DOP 0 5 10 15 20
BZ806P 0 0.3 0.6 1.2 2.4
S 2 1.8 1.6 1.4 1.2
Zn0O 5 4.5 4 3.5 3
CBS 2 2 2 2 2
DD 1 1
SA 2 1.8 1.6 1.4 1.2
N550 (CB) 50 45 40 35 30

PHA= 4kele) A4 BZS06PE A-E3HATH

B AFoA A3 NBRPVC Hupgsol zAH|=
Table 19]] YERJQith. NBR/PVC2] H]Z 100/0, 90/10, 80/20,
70/30/ 60/40 wt.%2 d}o] E3tA|7] B co|t) wjgte o Z
£ U2 A3} zine oxide, stearic acidE WA @11 5 B7F
TS & 7IEA e 713 EXAE YL 5 B E-ste] bl
RS A2kt L7 782 vjalEE RPA (rubber
process analyzer)E ©] 838t 2| 71A|17H(to S SHT
2 mm FAE 7HA= moldE |88t 2= A o] 7hHa3k ¢F
SZYAE 150C, 10 MPa, 23] 713AI7F ¢ 712 3H3
t}.

X
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7} WL NBRPVC B3hle] guishs 44 2 2% 7
1 A7HE 2A3517] Y3te] RPA-VI(U-can inc, Taiwan)E 9|
&3to] 150T, 30 & & SHsA. 7h Y=(AM)S
o E2(MH)Sh Ha BEAML)2] ZjolE AsIATH

AEL ASTM D2240¢] wa} Shore A ZHZEA(TIME,
TH200)E °]-&3te S48ttt & 3 719 7ha 374 £ 12
3 AW Azl 5 A} 24 HelH EAske] B
ke Tt

A= AT A PELA20) FE FAE o 2
mmz d}o] NBRPVC E3Hq EZ &3 T ASTM
D412-A9] 70| Po] ol AL AZste] A=
A& 7] (United calibration, SFM-1)& ©]-&3}o] QIA<E= 500
mm/min® 2 % 5 7je] e Egste] Hujzk R HAge
Aele UmA ghsel BRghe Tt

Yok Ad AlE-2 Taber Abrasion tester 51355 ARE-3hed
ASTM D1044¢] we} 3] A4= 80 rpm/min &2 A Q3F L

A A (1) o33t Zow, upR & (abrasion, A= W, 5 1F
A A AjHe] BAI9E W), kA & AJHO] AR A
At=]o] Zlth,

1

A= % 100% )

NBRz} PVCS] 3% o] 02 mRo] oy wsre
TGA (TGA4000, Perkin Elmer)S AMg8to] 25 0]7] o] 4]
HS2x 30CoA 800T7HA] 10C/min®] £==2 =73}
.

WA B7HE 3t 53 W& == ASTM D471¢9]
w2} 25.0 mm(Z©]) x 5.0 mm(q¥]) x 2.0 mm(FA))2] 7}
H AEE EFAM AFAIX F 30TA 1, 2,3,6,9, 12,
24x70] HS W ZF A 29 BEH FAW)L B& A 7+
AW), d(EFAY L&), d(NBRY WE)E ZHsto] 4
2)ell wet BE=(Q)E At

IREA W FAA 7HEEH Y EAMEHE S5
3te] carbon black dispersion tester (UD-3500, U-CAN
DYNATEX INC.)2 A}g3te] =A%t}

(wa—wy)/d,

0
g 100% Q)
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Results and Discussion

Figure 1-& NBRY} PVC2] H| &< w2} 7}n W= (AM)2] ¥
58 wo 23 Ytk 74 Wk PVCe] A7teo] F7hol
W} 1RRgH el Fasited) o|EAo] GasEA 7}
2 Yo} g o 4 Aok AEE Figure 2014 B
o} o] PVC W] F7bol wje} geldol et ke &

=
7hehE Bol F31 Qith 7k Y=o s JEE HAAY]
= %ol AT o] Bfoll= PVC H7tol S7kshaA i
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Figure 1. Toque difference (AM) of NBR/PVC composites.
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Figure 2. Hardness of NBR/PVC composites.
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Figure 3. Stress-Strain behavior of NBR/PVC composites.
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Figure 4. Abrasion test results of NBR/PVC composites.
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Figure 5. TGA thermos-grams of NBR/PVC composites.

= S7he BT A= 7HPH 2. Figure 49 Wjnt A
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utet AThE Ajo|E Hof 331 A gt

NBR/PVC FEZ A oA NBRO gHFo] @45 7hl
L7} of Wt go] AR &3el PVC7}E S7tste] 1
FEAAZE DA A Wutro] Frtsh= ATt A= A
SEUA 5 7HA] REA 9 WokR/dS Bt ghe 2o
F3 9l

Figure 5] 1RRgAe] A4S 2AH] 9 TGA
thermogramo 4 PVCS] geo] 57} ghol mha L m gt
o ge LxolN HelEe o 23 9lrk. ol BakA )
9] PVC7} 2% F7te] wpat Scheme 13} Zo] HAad)t 44
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e,

CH,—CH—— A

——CH=—CH— 4+ H(I

Cl
Scheme 1. Dehydrochlorination reaction of PVC.
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Figure 6. Swelling ratio results of NBR/PVC composites.
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Figure 7. Dispersion ratio results of NBR/PVC composites.
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Conclusions

NBRO] B4 A4S 98 PVCE &34ttt 100% NBR
= 7|22 2 st} EFH|E2 NBRe| tiste] PVCZ} 10, 20,
30, 40% ©|glth. 5 7FA] NBR/PVC €& 1EXE ujgs}iL
7histe] DR EIAE Azttt LR EAA S 24 F
7hollA PVCY| digo] F7HE 7t WErt sk,
A=, A== S718kTh Wrk/Ade NBR¥} PVCY] &
ajet BAJe] HkT g2 ok WEAd BrteAde
PVC &3] 9| F7tof whet LREJA o] PVCe 23t
4 Bhgo 2 WaAgo] Aastith WEAIHS PVCY
7holl wheh A REFA Y S99 F7HE FEHAL, FHA

Q) 7HE B 1T =2 2dA9) AN E F715Hr o]
4] A3Fe PVCY EFS NBRY B, A3, A
U FAAY BAY PN FHH Bt 2L ¢ 5 o
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