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ABSTRACT

In vulcanizates of NR/SBR blending compounds, the physical properties decrease as the contents of

SBR increase for the most part, but the abrasives showed reverse performance. However, since these

conditions enough satisfy the requirements of tread, carcass and sidewall of tire, we found it was possible

to take use of the quantity of SBR contained high on tire manufacturing.
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1.  HE

1) Fft=s
Natural rubber: ribbed smoked sheet No. 3 (RSS#3)
Synthetic rubber: butadiene-styrene rubber 1712(SBR
1712)
2) Carbon black
High abrasion furnace black (HAF black)
Semi-reinforcing furnace black (SRF black)
3) Accelerator
N-oxidiethylene benzothiazyl-2-sulfenamide (NOBS
special)
Dibenzothiazyl disulfide (DM)
Dipheny!l guanidine (D)
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4) Antioxidant

4-isopropylamino diphenyl amine (4010NA)

N, N’.dioctyl-p-phenylene diamine (UOP 88)

1, 2-dihydro-2, 2, 4-trimethy! quinoline (Agerite resin
D)

DE &

B4 roll size 20cm x68cm of [EMH 1:1.259
e roll & #H 345 roll temperature & 60+5°C
2 dlo] 18fve]A §4T EF Hkd 43l table
1,2,335 zo] tread £F breaker 9} outply 3 2 inner-
ply =2 vhro] EASIg oY Kl 33 ARZTE
SEHRNE BRE o

Table 1. Rubber formulation (tread)

Table 3. Rubber formulation (innerply)

Materials 1 2
RSS 3 60 50
SBR 1712 40 50
Zinc oxide 5 5
Stearic acid 2 2
Agerite resin D 1.5 1.5
4010 NA 1.5 1.5
SRF black 30 30
Coumaron indene resin 3 3
Sundex 790 4 4
Sulfur 2.2 2.1
Accelerator DM 0.85 0.95
Accelerator D 0.15 0.2

Materials 1 2 3 4
RSS #3 50 40 30 20
SBR1712 50 60 70 80
Zinc oxide 5 5 5 5
Stearic acid 2 2 2 2
4010 NA 2.5 2.5 2.5 2.5
UOP 88 35 35 35 3.5
Paraffine 3 3 3 3
Sundex 790 4 4 4 4
HAF black 45 45 45 45
Sulfur 2 1.9 1.8 1.7
NOBS special 0.7 075 0.8 0.9

Table 2. Rubber formulation (breaker & outply)

Materials 1 2
RSS # 3 60 50
SBR 1712 40 50
Zinc oxide 5 5
Stearic acid 2 S 2
Agerite resin D 1.5 1.5
4010 NA 1.5 1.5
SRF black 40 40
Coumaron indene resin 3 3
Sundex 790 4 4
Sulfur 2.2 2.1
Accelerator DM 0.75 0.85
Accelerator D 0.15 0.2
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Fig.1. Vulcograph of tread compound.
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Table 4. Physical properties of various compounds.

Scorch | Hardness |Tensile stre-] Elongation {300% Modu- |Tearing stre-|
%::ons(ietyy time MV| (ShoreA) |ngth(kg/cm?) %) lus ok /em?)! ngth B type %‘ﬁ ;
+5 unit S
MS1-+4 .ot After v ... ([ After [ ... [ After i . . | After |y ... | After [% © &,
120°C 133;0 Initial aging Initial aging Initial aging Initial aging Initial aging 2, 0 S
1 14.0] 51'30" 63 65 205 190y 530 480 112{ 140 60 54/ 24.5
Tread 2 13.0{ 49"20" 62| -64f 1921 181 530/ 470, 106/ 133 60 54 21.7
compound 3 14.0| 51'55" 61 64 179 170 520 470 98 129 59 55! 17. 6
4 13.0| 51°45" 60 63 165 160 510/ 460 92| 123 59 56/ 14.3
B’ealke’ & 1 7.0 29’50} 54/ 58/ 1820 168 670, 590, 64 76 52 48 —
outply rent —
compound 2 10.0; 23’50 53 57 164 157I 650! 530 62 75, 53 50
Innerply 1 8.0 26'50" 51 55 178/ 165 650 580 60 72 49 45 -
compound 2 11.0] 30715" 49 52 164] 154] 640; 550 59 701 49 46 -
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Fig. 3. Vulcograph of innerply compound

Hoe Homk

—%~ Tensile strength (Initial)

--s-- Tensile strength (After aging)

1] i 1

2.

(]
20 NR
80 sBR

50 40 30
50 60 70

Comparison of the tensile strength, (NR—
SBR blend)

BEIT SBERACN = {paRgo] WL

faRA ] SlolAl & fig. 5olA mEuis} el Ad

183



B/t 9 Folx ERAE 22 FHEE i
e

600 F
X e
o s0f © *
< —————. L TR o ’
8 TTe
2
= 400k  ~#= Elongation (Initial)
<~®~ Elongation(After aging)
1 ‘l) i i
§0, 38 20NR
S0 60 70 80SBR
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Fig.8. Comparison of the tearing strength. (NR—
SBR blend)
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