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ABRTRACT

The characteristics of IR and IR blended elastomers, for footwear by means of blending with NR and SBR,

have been studied.
The results obtained were as follows:

1. The mastication of IR was almost not required, where as NR and SBR are necessary. Therefore mixing
time was ‘much reduced because of speedy filler feeding. _

2. Disadvantage of low Mooney viscosity was covered by blending with NR and SBR, and by loading filler.
Superior flow property in comparison to other polymers was worthy and valuable in providing formulas for

mould flow.

3. The elongation property of green stocks and vulcanizates was shown smooth surface for extruded and

calendered stocks, and facilitated fabrication processes.

4, Because of slow vulcanization, IR is required to control vulcanization time by adding proper accelerators.
This property, in turn, made possible to improve the storing stability of green stocks by controlling scorch

time.
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ingredients Neln 2 sl e 5| 6 7] 8] 9| 1 12|1|u ||
RSS! o — o~ 6 4 22 — 1 — —  — 20 2 -
IR-2200 —| 0 — — 20 40 60 6 € 60 60 40| 40 1cO
SBR-1502 —|  —| 100] 40. 40| 40, 40 404 0 40 40 0 40~
Zn0%! 5 55 5 5 5 8 5 5 5 5 5 5 5 5
steanc acid L5 L5 15 L5 L5 L3 15 1§ L5 L5 L5 15 L5 15
CaCO;4 30, 200 30 305 30 30| 30, 30| 30| 40 40! 40| 40, 40|
MSK-C 30, 2 30 3 30 30 3 ~ - - — - - -
Tokusil-UR S —‘ ~ o~ =~ 2 = 2 - -
| MgCO;TT - = - = = A A4 ;2 - 200 20
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DM 0.5 0.5| 0.5} 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
i TS 0.2, 0.2 0.2 02 02 02 02 02 02 02 02 02 02 0.2
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Mooney viscosity when re-milled
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Table 4. Physical properties of valcanizates
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Table-1. Upper Rubber
Materials | a-D 1—2)
A.D.S. 1,050 750
JSR 1502 75 75
JSR 2003 75 75
IR #2200 — 300
Zn0O 120 120
Stearic acid 5 5
Accelerator M 3 3
” DM 9 9
” TT 1 1
Sulfur 26.2 25.2
Sun-Brand 350 350
Hak-CC 200 200
MgCO, 100 100
TiO, 520 520
Antioxidant SP 15 15
P-WAX 5 5
Pigment 2.8 2.8
ML+ 115°C 61.0 59.4
Mooney S.T. 15’18 177187
Mooney C.T. 1814 2030
Rheometer (125°C) t90 10748~ 17748
Torque Max (kg-cm) 34 33
Rheometer F 4.4 5.6
Tensile Strength (kg/cm?) 191 188
Elongation(%) 583.5 606. 2
300% Modulus (kg/cm?) 52.5 40.5
Tearing Strength(kg/cm) 37.5 33.4
Cracking Revolution 30, 000 30, 000
mm 5.0 5.0
Rebound 51 50
Hardness(Shore A) 62 61

* curing conditions: steam 3kg/24min. direct ovencure

Table-2 Extrusion white tape

(134~140°C)

Materials [ (b) 2—1 (b) 2—2
RSS#1 ] 700 400
JSR1502 300 308
IR #2200 — 30
Zn0 100 100
Stearic acid ( 15 18
Accelerator M 12 12

” DM 6 6

” TS 1 1
Sulfur 24 24
CaCO4 900! 900
MgCOs 100| 100
TiO, 250 250
Hak-CC 400{ 250
Pigment 5.5 5.£

HOT IR

Table-2 (a) Calendering foxing tape

Materials (a) 2—1 l (a) 2—2
RSS%1 600! 300
JSR1502 400! 400
IR#2200 = 300
Zn0 1ooi 100
Stearic acid 15 15
Acclerator M 12 12

” DM 6 6

” TS 1 1
Sulfur 24 24
CaCO; 700 700
MgCOq 200 200
TiO, 400, 400
Hak-O 200, 200
Coumaron Inden Resin | 10 10
C-Blue [ 6 6
ML+ 115°C 77.5 76.0
Mooney S.T. 08745 08700
Mooney C.T. 107147 09°55"”
Rheometer(125°C) t90 127487 127007
Torque Max (kg-cm) 48 40
Rheometer V 8.02 6.8
Tensile Strength (kg/cm?) v 90. 0 87.0
Elongation (%) 450 520
300% Modulus 43.0 34.8
Tearing strength(kg/cm) | 17.0 16.8
Cracking Revolution 20, 000 20, 000
mm 16.0 8.0

Rebound 40 38
Hardness (Shore A) 71 68

% curing conditions: steam 6kg/cm2\ 60min. indirect

air 3kg/cm?

//oven cure

(135~140°C)

ML@+® 115°C 70.)
Mooney S.T. 07°20"”
Mooney C.T. ‘L 08718
Rheometer (125)°C t20 | 12700
Torque Max (kg-cm) i 44
Rheometer V ‘ 8. 04
Tensile strength(kg/cm?) | 91.0
Elongation (%) I 500
3009 Modulus ! 40.2
Tearing Strength(kg/cm?) | 19.5
Creaking Revolution : 20, 000

mm | 11.0
Rebound | 43
Hardness (Shore A) | 70

69.0
09713
11703
15700

40

6. 04

air 3kg/cm?

oven cure

(135~140°C)

# curing conditions: steam 6kg/cm?\ 60min. indirect

i1



Table-3 (a) calendering out sole

Table-3 (b) moulded out sole

Materials (a) 3—1 (a) 3—2 Materials (b) 3—1 (b)) 3—2
RSSx1 700 350 A.D.S. 1,000 500
IR #2200 — 250 JSR 1502 1,000 1,000
JSR 1502 150 150 IR#$2200 — 500
JSR 2003 150 150 ZnCO, 100 100
Spec. Rec(W) 200 200 Stearicacid 20 20
Zn0O 50 50 Accelerator M 19 19
Stearic acid 15 15 n DM 16 16
Accelerator M 6 6 Accelerator TS 1.4 1.4
" DM 5.5 5.5 Sulfur 46 46
” D 2 2 MgCO, 1,300 1,300
Sulfur 23 23 Nipsil VN-3 500 500
CaCO; 1,000 1,000 Hak-O 200 200
Solex-CMS 100 100 P-Wax 40 40
TiO, 200 200 Coumaron Inden Resin 20 20
Lithophone 150 150 Process oil 180 180
Antoxidant SP 10 10 D.E.G. 20 20
Rosin 15 15
Process oil 30 30 ML+ 115°C 86.0 75.0
Sub(W) 30 30 Mooney S.T. 17700" 217407
Pigment 2.4 2.4 Mooney C.T. 19°50” 26713
Rheometer(125°C) t90 427007 43°02”
MLG+ 115°C 58.5 53.2 Torque Max (kg-cm) 31 28
Mooney S.T. 27°18 20756 Rheometer V 1.6 1.4
Mooney C.T. 332771 067407 Tensile Strength 51/(%0min 147 135
Rheometer(125°C) 90 38007/ 28°00” (kg/em?) 5kg/15min 134 125
Torque Max (kg-cm) 39 33 Elongation 5kg/10min 670) 695
Rheometer V 2.0 2.4 (%) b5kg/lb5min 672 697
Tensile strength (kg/em?) 119: 108 B o (8l 41.0 3.5
Elongation (%) 540. 5 550. 4 Tearing strength (kg/cm)
30095 Modulus(kg/cm?) 42.5 35.5 5kg/10min 3L.0 25.2
Tearing Strength (kg/cm) 28.0 26. 4 Crackin Revolution
Cracking Revolution 20, ooo} .00  (ke/min) 100,000 100,000
mm 9.5 10.2 mm 6.0, 5.0
Rebound 40 39,5 Rebound 5kg/10min 33 30
Hardness(Shore A) 68: 63 Hardness (Shore A) 65 62

% curing conditions: steam 3kg/em? (134~140°C)
24mia. direct oven cure

12

(bkg/10min)
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