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ABSTRACT

The characteristic of silicone rubber can be seen from its resistance to both low and high tem-
perature, whereas HNBR is resistant only in high temperature moderatly although it can be
compounded to give good tensile properties, good oil resistance while silicone rubber severely
lacks in these qualities. This study was initiated a balance of properties by blending HNBR and
silicone rubber which is not considered for commercial blending; blends of HNBR with silicone
rubber tend to show immiscible due to dissimilar nature of silicone and HNBR, the possibility of
phase separation cannot be ruled out, in unfilled system after vulcanisation leading to prema-
ture failure. Attempt has been made to improve compatibility and minimise the layer seperation
by the use of compatibilizer. Both filled and unfilled systems, in presence and absence of
compatibilizer have been studied. Improvement in tensile properties of the blends or are observed
as compared to the non-blended rubber. Different ratios of HNBR and silicone rubber are repre-
sented in this study. Blends of HNBR with silicone rubber were immiscible system. The tensile
strength increased with filler loading.
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isocyanulate(TAIC, d&3}14), 2HAE Zeosil 65
(3H83)8}), AH43A 2= y-methacryloyloxypropyl
tri-methoxy silane(KBM 503, Shin-Etsu 3}3-24])
& Aae,

Master Batch(MB.) & : Table 1.3} 22 w3t
He| 9J3}ed two roll mifloj 4] master batchS A=
gck. ojd open milly IAEEE ¢ rollE
18rpm, 5 Roll& 21rpme|c}.

Master Batch Blending : Table 29} 78 ujghy]

Table 1. Composition of Master Batch

Silicone Master | HNBR Master
Batch Batch
Silicone Rubber 100 -
HNBR - 100
DCP 04 4
TAIC - 4

Table 2. Composition of HNBR/Silicone Rubber
Blend System

@ Unfilled Blending without Compatibilizer

Compound No.| Al | A2 | A3 | A4 | A5
Silicone M. B. 0, 25 50 75 | 100
HNBR M. B. 100 | 75 50 25 0

@ Unfilled Blending with Compatibilizer
Compound No.| Bl | B2 | B3 | B4 | B5
Silicone M. B. 0| 25 50 75 | 100
HNBRM.B. | 100 | 75 | 50 | 25 0
KBM 503 2 2 2 2 2

@ Filled Blending without Compatibilizer
Compound No.| C1 C2 C3 C4 C5
Silicone M. B. 0 25 50 75 | 100
HNBR M. B. 100 | 75 50 25 0
Zeosil 65 15 15 15 15 15

@ Filled Blending with Compatibilizer
Compound No.| D1 D2 | D3 | D4 | D5
Silicone M. B. 0| 25 50 | 75 | 100
HNBR M. B. 100 | 75 50 25 0
Zeosil 65 15 15 15 15 15
KBM 503 2 2 2 2 2
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Table 3. Curing Properties of HNBR/Silicone Rub-
ber Blends

Compound| ML [MHF | ts2 | tig | tso | teo | tao
No. (Nm)|{Nm)|( time ) time ) time ) time ) time)
Al 23 |175(2:34]2:146:48|17:58|15:44
A2 2.3 | 24.711:59/2:03|5:13|12:49{10:47
A3 1.9 [29.312:00]2:13|4:47111:27) 9:14

A4 1.5 |26.0 |2:17|2:26 |4:32|10:23| 8:03

A5 1.3 1195 2:41|2:36|4:29| 8:56| 6:20

B1 2.3 125.1)2:00|2:08]5:46|15:20/13:12

B2 2.3 128911:33]1:54|6:40|18:03|16:09

B3 2.0 |36.3|1:32|2:17|5:50(14:59|12:42

—_

B4 1.5 |30.7 | 2:21|2:54|6:27 |14:06| 9:12
B5 1.5 | 21.6 | 3:50|3:50 | 8:48116:25/12:25
C1 26 | 21.8)2:16,2:13|6:1115:12/12:59
C2 44 |35.3(1:41|2:00]4:58|12:3610:36
C3 4.7 147.011:39|2:07|4:2811:19) 9:12
C4 35 [ 41.0|1:52]2:17[4:17|10:38] 8:21
Ch 34 36.8|2:11|2:27(4:03} 8:01] 5:34
D1 25 1256 |1:55[2:03|6:06|16:24/14:21
D2 5.0 [ 50.111:26|1:58|5:02|14:50{12:52
D3 4.6 |52.1|1:31|2:09|4:46(12:52|10:43
D4 3.3 145.1|1:4212:12(4:06| 9:56| 7:44
D5 24 |35.9|1:30|1:43|3:15|7:34] 551
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Fig. 1. Cure Characteristics of HNBR/Silicone Rub-
ber(50/50) Blends at 170C.
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Fig. 2. Tensile Strength of A Systems.

114

silicone 157} 75% <+ 100% 517} 2= Adel A5
9 7% 150 oile) 747 AAAZ AHY A%
7%t W =A Jehda gith. & silicone 2%
9 iAol Spdtrhe AE vl lgich.

Fig. 3& A431A% 243 24 BY Y=g
7+ 2% 9 dAe 27 we} vebd Aelct, o7
oA AboAe] AR} T0CAA & A%
el glglen, 1509 734 e Roll4] 747 ukA)
#& A% M de AR E vehiglct 28z
150 ¢ oil A AFE v AL 150T 2.8
A T} AYS AFRY 22 AAE ey
efl= AL BejF1 glgjct. HNBR# silicone 1
T ZAu7} 50/509] 4ol 7H & GRS
e dehlz Qlgleon, F4AE AMSEA e
A9 A$EY oA 2 QAEE JEE 9l
=

Fig. 4= ZAAE AH3 24 Co =g 2
F L& 9 92 A0 vz} vepd AHolct. 7]
A Ao A 9 A$RTh T0CHA & A%E et

[or

100
r[] R.T & 70C £4 150C @on,]
80-
& %fi
: :
3 ¢
£ 60 & R
® AN al
& _ #
@ ]
7 :
T 40p - &R K
& BN E %
S K
AN BN ;
3 ke i
20 [ f 1 NE‘ = ;
1 1K T
L RN RN X X5
§ae TN HM E
0 ] 3

B1 B2 B3 B4 BS
Fig. 3. Tensile Strength of B Systems.



HNBR/Silicone 59 A+-&Ajol #3 AT

100

[ RTE 70C T 150C OIL I

E’“

|
A LA

C1 Cc2 C3 C4 C5
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Fig. 6. Elongation at Break of A Systems.
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