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Abstract

A study of preparing rubber soles and heels was

made to improve the quality in their physical

properties such as resistance of cut-growth, abrasion resistance and tensile strength. Following results

were obtained in the characteristics of rubber compounding:

1. In the reinforcement effect of fillers, it was,found that hydrous silcate and carbon black were

the best, aluminum and calcium silicate were pretty good, and basic magnesium carbonate was

moderate.

2. SBR/BR blend in the ratio of from 85/25 to 100/0 and NBR/BR blend in the ratio of from 60
/40 to 20/80 were the most suitable compounding condition.
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SBR(styrene butadiene rubber)..- 2 ¥.~€%] 23.5%
T2 A= (ML, 100°C) 529 cold, w23 ql o

2. Geon Co. Ltd. 8] A] #Z Nipol 1502. BR (butadiene
rubber)-'- u] 2 2 (micro) T&A0 2 cis-1,48 % 98%
trans 1,437 1%, ¥ d &% 1% T2 A= (ML
144, 100°C) 43, vl2gdd o2 9E UBE Industries
Ltd. o] A 3= UBE-BR 150.

NBR (acrylonitrile butadiene rubber) -.-
EQ gFL F0HD), F2

NERER
Y A = (ML 100°C) 45,
¥ & 0.98, cold, ¥ egdAd o w]F B.F. Goodrich
Chemical Co.9] Al &% Hycar 1072.

Frol Ll - G X ZE Y Bytol £ (F)9 A FE Con-
tinex HAF.

T}F}é"r T A+4 (white carbon)--- %< Degussa 3] A} 8] A

%9] Ultrasil VN 3, o2 silica 3 A}9] A &= Nipsil

VN3—E‘ 77y A&,

FA T AL (AL TR FF FaAdE)-
#3519 A HE Solex CMS & Ak4.
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A7 A dAvtad F- QR ELYE A ABE
Ball TT, 92 Ashai Glass 3] Abe] A #+Z Ashai 600,
FFgggAA4d FTA ARE FEelEE 44
pey

28 o2 A} AFATAGF F9-& ARE.

oA s-FARFELAY TUE 5F ARE

A §42]...52 Yung Tung Co.9] A 3t& petroleum
resin.

FFAZAEFEE A 25L&

#43%&A4 DM--v]3 du Pont Co.9
enzothiazyldisulfide (MBTS).

Al #Z Dib-

AgEAA TT--dE ARFRESB T (B
Tesramethylthiuram disulfide (Nocceller TT).

%> 3= A PBN...Monsanto Rubber Chemical Co.
9] N-phenyl-§-naphthylamine (PBN).
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Table 1. Standard recipe (rubber soles and heels)

N ltem . . A . . .
o O, | T8 | BB | iy 2 o B Vit N e st | s | 7
specimen
1 0 100 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
2 10 90 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
3 20 80 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
4 30 70 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
5 40 60 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
6 50 50 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
7 60 40 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
8 70 30 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
9 80 20 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
10 90 10 0.7 5 1 3 30 35 1 0.75 2 1.5 1.5
11 100 [ o 07 | 5 1] 3 30 | 35 1 ]0.75 2 1.5 1.5
Table 2, Standard recipe (oil resistance soles and heels)
N tem - ] I .
o | IS s 2 e e Uit gt | B e e s | o
specimen | -
12 0 100 0.2 3 1 ‘ 3 25 15 1 0.75 2 1.5 1.5
13 10 90 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
14 20 80 0.2 3 1 3 25 | 15 1 0.75 2 1.5 1.5
15 30 70 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
16 40 60 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
17 50 50 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
18 60 40 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
12 70 30 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
20 80 20 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
21 90 10 0.2 3 1 3 25 15 1 0.75 2 1.5 1.5
st o},

2] & 203.2mm(8"”), Z o] 406.4mm
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@A 97 23(SBR ¢ BR, NBR # BR)E 40~45°C
o A 4edh g 70~75°C e RgajdA] BAA 13,
AskA o 2B AA] 12, 2AA 13 AFA S 43
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Table 3. Standard recipe (rubber soles and heels)

Jtem)

oo 52 [ o2 e ) 3 a7

Specimen 3
23 70 30 3 1 2.5 20 — 55 — — 1 0.75 2 1.5 1.5
24 70 30 3 1 2.5 20 — — 55 — 1 0.75 2 1.5 | 1.5
25 70 30 3 1 2.5 20 — — — 55 1 0.75 2 1.5 | 1.5
26 70 30 3 1 2.5 20 55 — - — 1 0.75 2 1.5 1.5
27 80 20 3 1 2.5 20 —_ 55 — — 1 0. 75 2 1.5 1.5
28 80 20 3 1 2.5 20 — — 55 — 1 0.75 2 1.5 | LG
29 80 20 3 1 2.5 20 — — — 55 1 0.75 2 1.5} 1.5
30 80 20 3 1 2.5 20 55 — — - 1 0.75 2 1.5 | 1.5
W, 71349 stdEAAY £z slstdA 3, 4 Fol AR, AAAE Fol WA @IA XY ol
ZAY 3 dobds g2 FHstd @Az FopyHh 2 @ ZEx odrc. Y Eg& KS ¥ROKA 77
Aeo A 2447t B AN G 70~75°C 2 oE FE wel W FH AL F 4SS g5 Y

A A3 FA AFoz Fop Addte] A

7ty gtz az 160°Col A 158 2 208 73t
AR HEG
4. Mgy
7]—§J-J.T-/] gil/\ = 1’/]-% “&‘50“ “}B} /‘]iﬁ%}ﬁ
ot

Ax(d&ot A, AdARE, AR, A4dAF=BFY) 2
WHAANo. 3 71 %, 20°C, 2247, AAA3L)-
KS M 65187t &= % F2 A4 4.

¥ 5 KS M 6519(Z A £9] 24 4).

Wul2-g---KS M 6523(F 54 TF34)9 Akron ¥
2 ASTM-D—1630—'61(abrasion resistance of rubber
soles and heels)2] NBS 3.

FAAY . ASTM-D-1052-'55(resistance of wvulca-
nized rubber or synthetic elastomer to cut growth by
the use of the Ross flexing machine), ASTM-D-
813-’59 (resistance of vulcanized rubber or synthetic
De Matta flexing ma-
5.

elastomer to crack growth)
chine method ¥ KS M 6523(F%-&

ZA&EALH2A.--KS M 6518(7 1325 A9
e Add A xS AYE gt 100°C ]
A 24A 7t A =3 A Ao
5. 21t 2 &
TEAY A% FAE 2y table 49 2
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Fig. 1. Influence of reinforcement on physical
properties of vulcanizates
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Table 4. Specifications of rubber soles and heels

. Oil
Hardress Tensile strength [Elong- Abrasion Index(%) Cut growth R:as. %2
(Shore A) ) i S |(Vol %)
ation Akron NBS 0ss A
before | after before | after %) - i . fFlex. mfethod oilo. 3
Specific- : ; aging | aging : efore| after lbefore| after after aging| after ag| 9%
ation ?fil:g ?I%i‘::.g (kg/cmz) (%) min. aging | aginglaging | agingi(%, 25000ling (cyc 20°C.
) min. max. min. | min. | min. | min. |cycle)max.|les)min. 72hr.
I 75 — 150 20 350 25 — — — — 5 -
KSM- |1 4 - 130 " 300 20 — —_ — — ”n —
6523 i ” — 100 ” 250 17 — — — — ” —
max.
ROKA 75 — 150 —| 350 25 22 — — 500 — 40
o2
N 72,90 - — — — —| 45,50 40,45 500 — 60
MIL-S-
40043 | ¥
B-"68 Y ” ” — — — - —| 35,40! 30,35 — — 60
Vi 65, 85 65, 90 — — — — —| 160, 160, 500 — 40
175 175
Note; 3% 1. Aging test shall be accomplished in i) 445 Ao 00 I by Akron maihod
accordance with the test tube aging ‘3 Oiiftoss ; Rasizionce of all §
method of KS M 6518, specimens shall g Bh i Elongaron f breck .
° My : Shors Hardness bR
be aged for 6 hrs. at 70+1°C only, H 15 Temsila Stiangih gs
but the condition of all other aging 15 Sr.'GT:St”;‘"C G:’"'Y 3
i Toar Streng!! <
te:t shall be aged for 24hrs. at 1004 @ AL Aeon) §§
1 C. 3 G
% 2. Oil resistance shall be specified when %?
required in oil resistance. »-3
-700
NBR/BR o] A 91 #4-&A4 & BR &3 50& gk o2
Sz glow A44e NBRS @337 sedez | O o
FolAl . i
Hrheg(eh=24)e SBR/BR4AE BRI ¥3 3
L 500
Z 7ol whet, NBR/BRoj A& NBR S #agFsle] w3
o Zoputh(fie 2 % 3 B2).
NAHAAEo] A De Matta A7 o] St olmA S
WA%E Rz YA AL F& 23 A i
80} 300
Table 5, The properties of cut growth resistance o J
4 . . 1,40
Cut growth (% *
No. of Item esristance <25;000 cycles> 70k 915 130 peo
o . after aging a 41,20
specimen before aging (100°C, 24hrs.) e o ..
ok - {110 ti00
7 145 800 W
9 70 720 1%
10 40 290 5N T s e s TR TRE]
11 20 30 88/, oz A o0 Yoo 2%03%04%50/50 040 7%0 8%,y 9%
16 10 115 No.of soect
18 15 290 o, of specimen
Fig. 2. Physical properties of vulcanizates (SBR/
20 15 320
BR)
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15 t Tenule Strength § 5?
$.G ; Spacilic Gravity g3
Te: Tewr Strength é £
8
i3
[\-are
4700
-~ s
< 4400
P
H
K}
g - 500
o
3
%0 t0 &
v
i
EC {300
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Fig. 3. Physical properties of vulcanizates
(BR/NR, Ambergam sole)

Ross flexing A& 712 A#3 Az table 58 7
o

Table 5,014 A& 7 2 9918 A 9 3=+ ROKA
g w5 MIL 74 4¢] A &3tet. SBR/BRoj A& SBR
o ko] 85% ol 4 F71E&4% NBR/BRojA = BR
o] o] 20%°l 4 FLFE NAGL A Eol Fo}
Atk NBSAZA 9% 23 AEAd AFAFE
Akron @719 Az A fig. 404 AY BFIL
T 294E dehdixe e

6. & =

1. A2x44¢ WrR4gd A= % v 3 MIL 43
< 57}3tE vl 32 SBR/BR 85/25~100/08% NBR/
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Abrotive Inden (AKron and NBS)
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Fig. 4. Comparison of Abrasive Index
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