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Elastic Deformation of Rubber by Compression (II)

Kousaku ASADA, Kenzi MIZUNO, Atsuo TAKEUCHI

In the previous report (I), we have calculated instant-rigidity G,, late-rigidity G., late
shear viscosity 7., and permanent shear viscosity 7, which changed along to amount of sulfur,

carbon, filler, etc, to that of rubber.

As the result of calculation, we could reserch about the combination of rubber and
other submaterials whose instant deformation was large and creep deformation was small.
It was most desired condition that zinc oxide, carbon, stearic acid, sulfur were about 5, 40,

1.5, 3 Parts respectively to 100 parts of rubber.

In this report, we have investigated that the amounts of accelerators of vulcanization
and sulfur have influenced to compressed deformation, and late-deformation, and calculated

G, Gi, 72, respectively.
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x4 ® & B B GED)
HEESE N.B. R ZnO S st. acid C DM TS
7 100 5.0 3.0 1.5 40 15 0.4
8 100 5.0 3.0 1.5 40 1.9 0.5
9 100 5.0 3.0 15 40 3.0 0.8
10 100 5.0 3.3 15 40 5.6 15
11 100 5.0 3.0 15 40 7.6 2.0
12 100 5.0 3.0 1.5 40 9.4 2.5
X5 Go, G, DIE
wEs | L | AB | @ | b | n | om | & | 6 | m [TXI0FEXI0
cm mm mm mn kg[cm?| kg |cm?|kgsec/cm? % %
7 1,740 | 78.20 6.05 7.10 | 0.0232 | 0.0272 | 66.75 713.4 4466 29.96 93.67
8 1,740 | 76.30 5.70 6.70 | 0.0213 | 0.0257 | 68.41 753.3 4813 29.23 92.01
9 1,770 | 79.55 6.15 7.00 | 0.0232 | 0.0264 | 66.75 734.2 4124 29.96 92.08
10 1,755 | 7145 5.75 6.80 | 0.0218 | 0.0258 | 73.69 749.1 3941 27.14 03.42
1 1,730 | 63.45 6.30 7.056 | 0.0243 | 0.0272 | 81.80 724.8 3747 24.45 95.67
12 1,720 | 63.25 6.50 7.20 | 0.0252 | 0.0279 | 81.58 704.6 3486 24.52 94.78

600 4000 300H

400 3000 200

200 2000 100

Gy m G,
kg/kg-sec/kg/| .‘_/——‘

cm? cm? cm?

T : T
NBR 100i=%43 % DM (g)
(s=3g)

4 DM & Go, Gy, m DEAf%

600 4000 300~

400 3000 200+

200 2000 100+
G, m G,
kg/kg-sec/kg/

cm? cm? cm?

1

5

7

10

NBR 100i=x5 % DM (g)
(S=5g)

5 DM & Go, Gy, . DEEFR




Z MY VT LADEHEE (B2H)

117

=6 ® & 2 & (99
= B & B N. B. R ZnO S st. acid C DM TS
13 100 5.0 5.0 15 40 15 0.4
14 100 5.0 5.0 15 40 1.9 0.5
15 100 5.0 5.0 15 40 3.0 0.8
16 100 5.0 5.0 15 40 5.6 15
17 100 5.0 5.0 15 40 7.6 2.0
18 100 5.0 5.0 15 40 9.4 25
£ 7 Go Gi,ma D E
HEE S l AB a b Ya 75 G G, m Exloo%xloo
cm i mn m kglcm®| kg [cm®|kgsec/cm? % %
13 1,722 | 6262 | 7.65 | 842 | 0.0296 | 0.0326 | 8257 | 608.0 2008 | 2416 | 91.14
14 1,722 | 5865 | 7.83 | 875 | 0.0303 | 0.0332 | 86.18 | 582.0 2095 | 2276 | 95.14
15 1,720 | 5412 | 7.20 | 822 | 0.0280 | 0.0318 | 95.60 | 615.3 3449 | 2041 | 9241
16 1,718 | 4787 | 732 | 840 | 0.0284 | 0.0326 | 108.37 | 599.9 3448 | 1746 | 91.90
17 1,713 | 4495 | 7.25 | 853 | 0.0282 | 0.0332 | 114.81 | 584.0 3690 | 1689 | 92.37
18 1,715 | 44.08 | 7.35 | 850 | 0.0286 | 0.0331 | 117.31 | 589.5 3502 | 1616 | 91.24
x8 W & & & (4»n
S B EE | NBR ZnO S st. acid c DM TS
19 100 5.0 6.0 15 40 15 0.4
20 100 5.0 6.0 15 40 1.9 0.5
21 100 5.0 6.0 15 40 3.0 0.8
22 100 5.0 6.0 15 40 5.6 15
23 100 5.0 6.0 15 40 7.6 2.0
24 100 5.0 6.0 15 40 94 25
£ 9 Go, Gu,m D {E
SRER| ! | AB | a b e | 7 | G G o PEx100DE 100
cm mm nm m kglem?|  kglcm®|kgsec/cm? % %
19 1,723 | 62.25 | 7.65 | 840 | 0.0296 | 0.0325 | 97.73 | 5488 | 3055 | 2410 | 90.12
20 1,723 | 5865 | 7.95 | 883 | 0.0308 | 0.0342 | 106.89 | 453.1 3047 | 22890 | 9476
21 1,720 | 5230 | 698 | 815 | 0.0272 | 0.0315 | 124.42 | 440.0 3200 | 2068 | 9291
22 1,715 | 4505 | 7.28 | 845 | 0.0283 | 0.0320 | 199.97 | 339.8 | 2801 | 17.36 | 90.71
23 1,713 | 43.00 | 7.13 | 853 | 0.0278 | 0.0332 | 25859 | 306.5 3043 | 1718 | 8951
24 1,713 | 4160 | 7.28 | 855 | 0.0284 | 0.0331 | 26555 | 306.0 2853 | 16.06 | 89.65
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