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o] tear A gtE T 2k 1/10 RS =3 AUt

Abstract : The adhesion phenomena of the interfaces between metal plates (Ni, Cr, Brass)
and a rubber( polyisobutylene -co-isoprene), containing sulfur as a vulcanizer, was investigated
in this work, The effect of sulfur on the interfacial phenomena was examined by measuring
the adhesion forces, No effect on Cr-plate was observed. In the case of Ni and Brass plates,
there are some differences in reactivity. The adhesive energy, Ga, was calculated from the
results of 180° peel test, and the adhesive energy was found to be dependent on the reactivity
of sulfur and metals and the viscoelastic property of the rubber. When the chemical bond
across the interfaces was estabilished, cohesive failure was observed and the mechanical
-property of the corroded layer seemed to play an important role in adhesion. It was also found
that the adhesive energy of the metal / rubber interfaces showed about one order lower than
the tear energy of the pure rubber.
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Butyl 301 100
ZnoO 5
Mercaptobenzothiazole 2
Sulfur 2
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Fig. 1. Molding arrangement for the preparation
of samples.
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Fig. 2. Cure curve of the pure rubber sample
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Fig. 3. Effect of peel rate R upon the adhesion
to brass of rubber at different sample preparing
time(min) : ()10, (C)20, ()30, ()40,
(A)50.
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Fig. 4. Effect of peel rate R and test temperature
upon the adhesion of rubber to Cr.
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Fig. 9. The failure surface micrograph of Ni plate
after the peel test of Nj/ rubber interface.

CURSOR (KEV)=06.400 EDAX

Fig. 10. EDAX analysis of the failure surface of
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rubber interface.
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Fig. 11. EDAX analysis of the failure surface of Ni plate after the peel test of Ni/ rubber interface,

Rubber

I LTS

T
| Metal
||

—a—

Fig. 12. Sehematic failure path in the corrosion layer
of metal and rubber interface.

Y A gIXo] wet Ewel ARl 3
5 *JO]SMI et z:sw— $ % Aole]
A7k 94 27) WEq Ao 4z =
Fig. 1201 A1 whsh o] #4s el AW

of HAH N2 FE wet shalvh u e Bt

o

StAl dojutr] whiEoleka AzhE

ool AFE Eale n¥-9l F& Ao &
°of ¥hgoll osf M2E Fol BHE A 21 F
2 oA EL &4 LTe 34 AW FE
W o 298 dehgie AE ¢ F e
7 oge Aze ARl ¥4d 38 met 349
ta A€o}, Ni plate / _Tl%j Aol # 2oy
Aw Al dgexet ¥y w9l

AL 2BCHHE zﬁoi ’l} (3)?_- 01%3}0‘1 4
2 olFAIA T3 AU Fig. 1301tk oA
AFg vpeto], oA A9 L FHL
o] master curveZ YEIE £ dui= A

o] AyAEel Y 44 Hu Aokt

E2inf 127 A7E 19889 114

o—0—
a0
3]
o /\90
€ 3r o
3 o
° [ o2
© < °
o
S 2r
1 1 L 1
-6 —4 -2 0 2

Log Rar(m/ sec)

Fig. 13. Data from Fig. 7 plotted against the effective
peel rate Rar at 25T,

3-
2f :
Qo
1} \0
B}
©
M N o]
o
b ~So..
_2-
-3
1 1 s A 1

—25 0 25 50 75
Temp

Fig. 14. The shift factors ar from WLF equation
for each test temperature,

ulolt}, Ni plate/ %2 7%, A4 w37} A
ojus FEX AW A" AMRE FojAT
o] F9 oA Z HA] HEAHS dehlz

647



gl8-& Fig. 1304 &1t 4= Ut} o] Fo] z} i), Fig, 18 brass platee] FHo 2, 4
848 Uetdle olfol tatde o8 o F S dog o FHel Kol UES 1T F
Aol g & o AU 47k L7 Th aow ¥W Ael:= Ni plates] H|sloey= wf$-
Fig. 139 shift factor, arE Fig. 1401 A} ARsATE ole FtazE BAF AA N-9fo)
Brass plate®} 115 Afo]e] ez & %73 M FdeAl dolwt g onste AHelth Fig
3t A¥E Fig 159 vebliddet. %9 Ni, Crol 19 mFe W Alrlom uRe Fdolx Aj
T 7499} 7o brass plate/ 5 AW 33| 28 2ol dAH UE & F Utk 1F Y
UA® 43 259 peel rate, RO WH3lo] I &F EHo] WAE %o EDAXE o]&3te 1 4
& w3 e & 5 Atk Fig. 162 o] FA < BAM3 A(Fig. 20), 32 Cu®} Foz +
2] ¢] master curveE eI Sl ofuf el Aeo] Adeg #UY 4 AT brassi= Cust
23 o)|27%, arE Fig. 179 =Asdch 2ol Znoj 3tgEoltl, ©]F Cuzt TLFe] FdHo| ¥t
Aol AFg ukeh o] ojFA skl 25 3hi= olfol wistad= oln Van Ooij F°]

Aoz VelE 4 L2 brass plate/ 172
ol x] JA] HEA - Aujgi
Uellle AHoloh Al #art dojuye
H&sl7) ¢5ted peel test$2] brass plates}t

7o) §Ho] thy SEM ARzl-& Fig. 18, 199 7t

Lo

4z 32
Mr de
Koo ae o

tog ar
o
i
|
|
!
]
|
o}
[
|
I
|
|
|
|
|
!

o/o/% %Qct ‘ 1k 0\
e 25¢ ©
A O

= 3f éo/ v 8T

E o g% 15T

~ o v?"

Z 2+ o @ -2r

(5 v | | 1 [l 1

3t -25 0 25 50 75

; Temp
L : . TR Fig. 17. The shift factors ar from WLF equation

-7 -6 -5 -4 -3 -2 -l
Log R (m/ sec)

for each test temperature.

Fig. 15. The Effect of peel rate R and test temperature
upon the adhesion of rubber to brass.

a
O
_ el
T 3
~ 0/9418)6
~ 7
) 2t &
A
S
l +
6 4 2 0 2
Log Rar (m /jsec) Fig. 18. The failure surface micrograph of brass
Fig. 16. Data from Fig, 15 plotted against the effective plate after the peel test of brass/rubber
peel rate Rap at 25C of 25C. interface,

648 Polymer(Korea) Vol. 12, No. 7, November 1988



Fig. 19. The failure surface micrograph of rubber
after the peel test of brass / rubber interface.
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Fig. 20. EDAX analysis of the failure surface of
rubber plate after the peel test of brass/
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