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ABSTRACT

As a part of a series of previous studies, physical properties of various portions of a tire

made of NR-Syn. R blends were studied.

1. It was found, in general, most effective for tire tread when 50 parts of HAF black was

blended with NR and Syn. R with a ratio of 70/30.
2. It was found that the use of SBR 1712 has an advantage in price, easy processing and

physical properties than other synthetic rubber.

3. A technical compounding of various portions of a tire has to be determined for optimum

cure conditions.
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Natural rubber : ribbed smoked sheet No. 3 (RSS 3)
Synthetic rubber : butadien-styrene rubber 1712

(SBR 1712)
" 1500(SBR 1500)
butadiene rubber (BR 01)

2) Carbon black

High abrasion furnace black (HAF black)
Semi-reinforcing furnace black (SRF black)
Fast extrusion furnace (FEF black)

3) Hf BiAE

DE &
B 42 roll size 20cm x 68cm of [EHEH; 1: 1. 259 K.
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4 roll & HAE3IYZ roll temp. & 60:+5°C & 3t §ij Stearic acid 2 2

WO A S B HRoll #k3ted Table 1.2. 3. Agerite resin D 2 2
4.5. 9 7o} tread 3, breaker %, out ply B, main ply Sundex 790 4 4
#9}F inner ply 3 2 bead 2 1o EAI A} SRF black 30 30
Sulfur 2.5 2.6
Table 1. Rubber formulation (tread) Accelerator DM 0.75 0.85
7—3;1;;3;;;;—' 1 9 ; Accelerator D 0.15 0.15
e GE-9 1.5 2
RSS #3 70 70 70
SBR 1712 % - 1B Table 4. Rubber formulation (main ply & inner ply)
SBR 1500 -— 30 — == ——e S
BR 01 — _ 15 Materials 1 2
Zinc oxide 5 5 5 RSS #3 0 80
Stearic acid 2 2 2 SBR 1712 . 20 20
UoP 83 2 2 2 Zinc oxide 5 5
4010 NA L5 L5 15 Stearic acid
Antioxidant PBN 1. 1.5 1.5 Agerite resin D 2
Paraffin wax 2 2 2 Sundex 790
Sundex 790 5 6.5 6 SRF black 25 25
HAF black ‘ 50 50 50 Sulfur 2.5 2.6
Sulfur 2.1 2.25 2.2 Accelerator DM 0.8 0.9
NOBS Special 0.65 0.7 0.7 Accelerator D 0.2 0.2
Diphenyl guanidine 0.15 0.15 0.15 GE-9 1.5 2
Table 2. Rubber formulation (breaker) Table 5. Rubber formulation (bead)
© Mawerals 1 2 Materials .
RSS #3 80 80 RSS #3 100
SBR 1712 20 — Zinc Oxide
SBR 1502 — a0 Stearic acid 1.5
Zinc oxide 5 5 Pine tar
Stearic acid 2 2 Rosin
Agerite resin D 2 2 Calcium carbonate 60
Sundex 790 4 4 FEF black 70
SRF black 40 40 Sulfur 15
Sulfur 2.5 2.6 Accelerator DM ) 0.7
Accelerator DM 0.7 0.8 Accelerator D 0.7
g;c_e;erator D (i ; (; 1 —
. AelA FEaE A% WA =55 48050 KES %
HENRE BERY 22 BEMESK press & 78949
Table 3. Rubber formulation (out ply) 142°C o] ] tread = 40, 60, 80, 100582 Hfl Hir=
Materials 1 2 10, 20, 30, 4047 R InFeste] RERol festA ot
RSS #3 80 80 ® =
SBR 1712 20 20
Zinc oxide 5 5 1. 4Bgy KRB &EE
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Table 6. Physical properties

Mooney Scorch 300% Tearing Abrasi-

? ; Tensile .
vis- time Hardness Elongation strength on test
: h Modulus
cosity MV+  (shore A) strengt (%) B type ce
M. S4 5uni(t: (kg/cm?) 7 (kg/cm®) (kg/cm) (hrgP
1+ 120° .1 Aftery ... . Aftery .. . After; .., Aftery .. , After
120°.C min. Initial aging Initial aging Initial aging Initial aging Initial Aging

1 16.5 33'30” 61 63 218 194 520 470 113 118 61 58 42.5
Tread rubber 2 10.5 43'10"” 62 67 224 206 510 460 118 130 68 62 23.0
3 225 45407 63 64 222 208 510 450 114 121 64 59 151
1 19.0 31'25” 54 61 203 190 560 480 75 118 63 57 —
2 16.0 37'35” 53 58 212 196 570 490 73 108 66 58 —
1 120 26'24” 51 55 215 18 610 500 58 & 55 52 —
Outply rubber 2 16.0 310" 51 55 208 176 560 480 59 8 56 54 —
Maingly and 1 14.0 2315” 51 55 203 172 580 500 56 74 55 52

innerply rubber |2 12.5 3530 51 54 200 18 550 480 56 76 55 54 —

35

Bead rubber — — 8 91 126 108 280 250 — — 40
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Fig. 2. Vulcography of breaker rubber
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Fig. 1. Vulcograph of tread rubber
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Fig. 4. Vulcograph of main ply rubber
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Fig. 5 Comparison of the tensile strength and
modulus (NR-SBR-BR blend)
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Fig. 6 Comparison of the elongation
(NR-SBR-BR Hend)
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Fig. 7. Comparison of the tensile strength on tire

portion,

R LA S



4. & Fre) fRA, Modulus 3 5[ZGERES] Mk

g 9lolAl & Fig. 8014 ¥ ulelato] carcass
el AT A F HEE 29T 2 modulus
o glolAlE Fig. 994 2 ubelzre] Z{bEEaskd
HES) ERste RS dEid. $FE FIREEA
glol A & Fig. 106]4] B u}8}7to] tread i, breaker
i, carcass B9 JHELZ ETHZ JEAS 2544,

s

-3
(=]

o
D '

1
S

¢ Tearing Strength (Initial)
: Tearing Strength (After aging)

6500 <

X 3 Ed, after aging

. £33 Y Ed, initial -

5004;&; ?
brm 1HA U
s HU G 7 Zj
s
s AN g
5,400 Y
£ r gé/ % g #
3 A0 7
s %
Gnlan N
3004 '/ D/‘ v {/ " 7 g
/ p
50 L ‘/lL{“l A‘x‘f’é 1% L;i 1
Tread.  Breaker. Outply. Mainply. Bead

Fig. 8. Comparison of the elongation on tire

portion.

; —
YT o o s (nitial
140 - %{@u 300 % modulus (Initial}
r”} 2300 % modulus {After aging)
130 o 'm]
1204 g it e
~ et f’ i;
€110 i" g -
/|
on
100 4 /;5 5
BT
ER) 4 M
ERa NN ¥
= niay .
WAnih
s \va 7k m
‘70‘v’i§y/ p?}"/" **g
A Y 9 i
4 /A / s 15 | ! gg
GO-KE// 4 L E ZRI
¥ g R = 4 i E;g o]
so HAVA KA | A4 ZRA RN
tread breaker ouiply mainply
Fig. 9. Comparison of the modulus on tire portion.
BAR FIM

ST Rtesy

5

g
=

/ ?

E 60w 1 ',
= e A LA éff}_‘
S sod ¥4 1Y 6 L%
el M / { E‘”
(Z, ‘i‘a; ? !f;‘ ;

L L5 ’E/

Al j ;iz 4

%

S
s

3
o T

o

30

Tread Breaker Outply Mainply Bead

Fig. 10. Comparison of the tearing strength on

tire portion.
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