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Effect of NBR Component on Adhesion Behaviors between NBR and
Metal Joints Using Phenol Adhesive
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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.
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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 acrylonitrile (mol%) ML1+(125 C) Maker
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

= ZokAslste] FlREE BYSAEE ARokAS zinc oxide
(Zn0) & AFg3I5iT) 7R E opr8|xEE el RS-700, &%
A7E W89 stearic acid (S/A) S AT, 7HAIEE &
718 7A$ W] MIDAS SP—100, #1348 7t 739 g2
449] dicumyl peroxide(DCP)E Zt2 A1&3819ich. AlshA]
A= ZF-Monsanto?] s—phenyl—7 —isopropyl—p—pheny—
lene diamine (3C) & AME&QT 7HaERAE 7t B¢
Flexsys®] tetramethylthiuramdisulfide (TMTD) $+ a—cyclo—
hexyl—2—benzothiazy! sulfun amide (CBS), #3HE 7t
MitsubishiAFe] triallyl isocyanurate (TAIC)E 27} AMSEIITh
5} 2] MR E ARER] HEAE Rohm & HaasAtE
T o] 10%2 A2A P7158 AHSSIAT el ke A7
Z&ogE= YR JIS 122 wE WA (SPCO) & A8t
At} SPCCE Ao 99.295%, BA7F 0.12%, "W3te] 0.50%, <1
©} 0.04% 5 TR Tk

Higt FseAlA] A2AS 0183 NBR% SPCCe] A&l 3l
A AFgEo]7 NBRO] g NBRY ACN 339} F4) JES 7
#alo] Az3IAch 71 gk AR NBR 100] 342
FREEe] SRF 80 phr, 7k=A] RS—700 10 phr, 434 ZnO
5 phr, 7} EAAZ TMTD CBSE 4j°}M 5.5 phr, &84
St/A, AFPEA|A] 3C9} 7HAl e 27t 1 phr ARSISIT WiFE
2J8 3 L kneader (Kansai Roll) 94 1% 59 NBRS £#% F 3
B 2ot slaAlgl 7ha EAAE ALt OE A/HIES TRk
#slolct, 1 o)l 3% o] st o] HiighEe] luAlE ¥
125 T/} Furka) Egc) o) w) 125 T/ 55 &=lE o)
f= o] g-o] 108 CTol=EZ 3| BAkg 5] Ssixlolth o] &
AY 179 wjEE Aol 8” open rolloA 7 EXIAIE Y1 3
B ol Zdslo] vzkael NBRY lEe Alz3i3ich

NBR2] ACN &&& z4317] 915} ACN g%o| thE NBR=
Eacale] Agalginh 210 W NBRO wig 2712 Table 20
vehfgct =8t »rt Agkst NBR¥} SPCCO A&t A4S oY)
9)5le] ACN TS m|AlehA z2sto] wighS sl 1 Wilgs
Table 3o VepAgIt). Z2ke) wighe Y H=e] g3ks 2o17] 9
3l of3] 72 NBR 8¢ §31 ACN & 2283134

NBRE ACN g2Rent ohje} $1) =% NBRF SPCC| 73
off QJakS mjziTt. o] AF-L 9f3jod ACN ol whE NBR it
Zo] ACN #3ke 27.5~32.0%74 0.5%% 7131 ACN
3ol mE NBR Wit NBRY 7 HEE 20 A% Wil 7
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Table 2. Composition of NBR Blends with ACN Contents

P1-1 P1-2 P1-3 P1-4 P1-5 Pi-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 ML14+4(125 T) 66 64 66 65 68 70
ACN content (%) 220 250 280 310 340 380

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 2 17 14 10 7 4
(wi%)
B6280 70 73 77 80 8 8 9 93 9
(wi%)
MooneyMLive 70 71 72 73 74 75 76 77 78
(125 0)
ACN 285 290 295 300 305 310 315 320 325
content (%)

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 6 63 62 60 59 57 5 54
(wt%)

JSR 32 03 3% ;OB 0 4 43 4 4
N215SL
(wi%)

Mooney ML+, 46 46 46 46 46 46 46 46 46 46
{125 0)

ACN 215 280 285 290 295 300 305 310 315 320
content (%)
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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 (ML1+4(125 T) : 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 6. Peel strength and rubber residual of NBR/metal with
respect to plasticizers.
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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
respect to DCP contents.
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