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ABSTRACT

The purpose of this dissertation is to study the vulcanization characteristics, compression set and other

physical properties of NBR vulcanizates according to the various plasticizer and its content.
Vulcanization characteristics were investigated by using cure that has obtained by means of rheometer

and Mooney viscometer.

The result of physical properties, vulcanization characteristics are as follows.
1. The results of test for optimum cure time in vulcanization characteristics of NBR compounds indicated

the rapidity of scorch time according to the increase of amounts of plasticizer.
2. In the test of compression set property, LCR was the best effect.
3. In the test of oil resistance, LCR was the best effect.
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1) NBR(acrylonitrile-butadiene rubber) : A4
Zeoniit. B4, Nipol N-32 Nitrile&& : 31%

2) SRF(semi-reinforcing furnace black) : 23}
&, tE 1.8

3) Beftiagh: §As3}, HE 5.47~5.61

4) Stearic acid : PAN CENTERY EDIBLE OILS
SDN, BHD. (Z#o|Ao} &), HE 0.94

5) &(Sulfur) : 25 18

6) MgO : Kyowa Chemical Industry Co. Ltd(H),
HE 3.2~3.7

7) DM(dibenzothiazy! disulfide) : JIIN{LE(R),
HE 1.45~1.50

8) TT(tetramethylthiuram disulfide) : JI| B{L22
(B), H#E 1.38~1.44

9) Plasticizer

a) DOPLDi-(2-ethylhexyl) phthalate], C4(COOH,
CH(C,H;)C,Hy), : 274314, HE 0.978 120C

b) DOA[Di-(2-ethylhexyl) adipate] : =g{tT,
W& 0.92 120C

¢) Liquid chloroprene rubber(LCR)

DENKA LCR X-050 DENKA EE{c2#ant
BiR(AA) M.W. 125001200 HLE 1,24, KEEE:
50000% 10000

2. BERHEA

a) Open mill : 8"X22", ¥-417]7]
b) Rheometer . Monsanto M-100, Monsanto CO.
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¢) Mooney viscometer : Monsanto MV-2000, Mo-
nsanto CO. LTD

d) Hardness tester : JIS-A

e) Tentiometer ; Monsanto T-10, Monsanto CO.
LTD

3. RE&Hk

a) BAE

K Bl BEY LTEAL Table 13 #th

b) B % ¥
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Table 1. Recipe for NBR vulcanizates

(unit © phr)
et N 1 2 3 4 5 6 78 9 10
NBR 100 100 100 100 100 100 100 100 100 100
SRF 65 65 65 65 65 65 65 65 65 65
ZnO 2.5 2.5 2.5 2.5 2.5 25 2.5 2.5 2.5 25
Stearic aicd 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Sulfur 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
MgO 2 2 2 2 2 2 2 2 2 2
DM 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
TT 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
DOP 0 10 20 30 - - - - - -
DOA - - - - 10 20 30
LCR - - - - - - - 10 20 30
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Fig. 1. Cure curves for NBR compounds curing
temp. 170C.
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Fig. 2. Cure curves for NBR compounds curing

temp. 170C.
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Fig. 3. Cure curves for NBR compounds curing
temp. 170TC.
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Table 2. Vulcanization characteristics of NBR compounds

Recipe No. 1 2 3 4 5 6 7 8 9 10
Plasticizer Blank DOP DOP DOP DOA DOA DOA LCR LCR ICR

Amount(PHR) - 10 20 30 10 20 30 10 20 30

Mooney viscosity g, 618 514 201 589 361 217 760 602 460

at 100C
Cure value

tio 236" 2" 147" 2" 151" 3 115" 2°:35" 3 :05" 3 114" 3:01" 2':53" 2':59
to 552" 4':38° 4 :13° 4 :25"5:38" 411774 114" 4 154" 7 134" 836"
tso 3:16"2:31"2':02"1:10"3:03" 1':12" 1:00" 1':583" 5 :21" 6 : 17"

ML 10 6 5 3 9 5 4 8 6 6

MHF 50 41 36 26 40 32 24 40 33 29
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Fig. 4. Comparison of the compression deflection,
25% deflection at 100C for 72hrs, Max. %.
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Fig. 6. Comparison of the 200% modulus on va-

rious plasticizers and its content.
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Fig. 7. Comparison of the tensile strength on va-
rious plasticizers and its content.
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Fig. 8. Comparison of the elongation on various
plasticizers and its content.
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Table 3. Physical properties of NBR vulcanizates

. Recipe No. 1 » 3 4 5 6§ 7 8 9 10
Test item
Basic state
Hardness(Shore A) 75 68 64 55 67 60 53 70 68 65

200% Modulus(Kg/cm?®) 78 58 47 31 57 40 28 58 50 40
Tensile strength(Kg/cm?) 162 144 141 139 156 140 140 150 127 113
Elongation at break(%) 417 453 504 634 500 559 651 492 504 517
Heat aging at 100C for 72hrs
200% Modulus(Kg/cm?) 74 54 43 29 49 33 27 54 41 35
Tensile strength(Kg/cm®) 163 145 149 140 146 141 136 154 133 111
Elongation at break(%) 600 493 590 784 498 598 770 523 548 548
Compression deflection, 25% Deflection
at 100C for 72hrs, Max. % 59 59 68 73 61 64 70 60 57 54
Oil-aged, 72hrs at 85C change in
weight in ASTM oil-No. 3

(limits) % 150 119 89 29 112 7.8 32 183 197 222
Benzene extraction( % ) 16,67 3601 2557 2071 3481 1291 058 2422 2797 5327
50
40
®
® § 30F
g b
g 2
5 g
; z
= [==]
© 20}
10
0 1 1 3 0 . ,
0 10 20 30 0 10 20 30
Plasticizer(phr) Plasticizer(phr)
Fig. 9. Comparison of the oil resistance on various Fig. 10. Comparison of the benzene extraction on
plasticizers and its content. various plasticizer and its content.
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