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Abstract : The adhesion behaviors and processability of NBR as a sealing material were investigated. In
order to find the optimum formulation, the adhesive properties and processability were observed as the
change of the contents of acrylonitrile (ACN) in NBR. Effects of Mooney viscosity, filler, plasticizer and
crosslinking agent on the adhesion behaviors were also studied. The contents of ACN in NBR have great
effects on adhesion behaviors and processability in NBR sealing. To know the optimum condition of roll
mixing, degree of dispersion was investigated. It was confirmed that degree of dispersion was influenced
by various factors such as mixing order, time, and temperature. The crosslinking system was studied as
the observation of sulfur system, peroxide system, crosslinking density, and structure. From the variation
of the dry condition and hexamine contents, the relation between adhesive and NBR was studied. These
results show the adhesion properties and processability are dependent on the contents of ACN and
crosslinking system.

Keywords : acrylonitrile butadiene rubber (NBR), phenol adhesive, metal joints, crosslink system.
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Figure 1. Adhesion of rubber and metal by adhesive.
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Table 1. Basic Characteristics of NBR

Content of Mooney

Grade  erylonitrile (mol%e)  ML1,,(125 ©) Malker
NT1846 18 46 Bayer
NT2895 28 95 Bayer
B6280 33 80 Hyundai Petrochemical
B6240 34 40 Hyundai Petrochemical
DN302H 28 78 Nippon—Zeon
DN407 23 55 Nippon—Zeon
JSRN215SL 48 45 JSR
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Az A2 stearic acid(SY/A) S ARSI, 7uAZE=
7hae] 739~ wlle] MIDAS SP—100, 2kl 7hne] 7494 2t
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Table 2. Composition of NBR Blends with ACN Contents

P1-1 P1-2 P1-3 P1-4 P1-5 P1-6
NT1846 (wt%) 60 60
NT2895 (wt%) 40 45 50
DN407 (wt%) 60
DN302H (wt%) 40 30
B6240(wt%) 55
B6280 (wt%) 40
JSRN215SL (wt%) 70 50
Mooney ML1+4(125 C) 66 64 66 65 68 70
ACN content (%) 220 250 280 31.0 340 380

Table 3. Composition of NBR Blends with Subdivided ACN Contents

P2-1 P2-2 P2-3 P2-4 P2-5 P2-6 P2-7 P2-8 P2-9
NT1846 30 27 23 20 17 14 10 7 4
(Wt%)
B6280 70 73 77 8 8 8 90 93 96
(Wt%)
Mooney ML,y 70 71 72 73 74 75 76 77 78
(125 C)
ACN
content (%)

285 290 295 300 305 310 315 320 325

Table 4. Composition of NBR Blends with Mooney Viscosity

P3-1 P3-2 P3-3 P3-4 P3-5 P3-6 P3-7 P3-8 P3-9 P3-10

NT1846 68 66 65 63 62 60 59 57 56 o4
(wt%)

JSR 32 3 H 33 B/ 40 4 43 4446
N215SL

(wt%)
Mooney MLiyy 46 46 46 46 46 46 46 46 46 46
(125 C)

ACN 215 280 285 290 295
content (%)

300 305 310 315 320
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Figure 2. Peel strength and rubber residual of NBR/metal with
respect to ACN contents (18~38%).
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Figure 3. Peel strength and rubber residual of NBR/metal with
respect to subdivided ACN contents(28 ~33%).
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Figure 4. Peel strength and rubber residual of NBR/metal with
respect to ACN contents (ML;+4(125 C) : 46).
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Figure 5. Peel strength and rate of rubber residual of NBR/
metal with respect to fillers.
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Figure 7. Peel strength and rubber residual of NBR/metal with
respect to sulfur contents.
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Figure 8. Peel strength and rubber residual of NBR/metal with
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