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Abstract

The cellular rubber products for industrial purpose have been applied in many fields such as auto-
motive parts, ship-buildiﬁg, machinery, sports goods, diving suit or interior housings etc.

The purpose of this dissertation is to study the physical properties of celluar rubber products parti-
culary for those elastomers such as EPDM, CR and NBR with heat resistance property, weather
proofﬁess, and oil resistance characteristics respectively, aiming at improving their quality, and renov-
ating the manufacturing know-how which is beyond our technical power at the present time in Korea.

In order to meet this requirement an ideal recipe is being shown for the three elastomers, and also
a practical recipe which is easily available in terms of compounding ingredients in domestic market
has set up as shown in Table 1. for the investigation of vulcanization characteristics by means of
Rheometer.

The optimum Mooney viscosity of compounded rubber was found to be approximately ML,+4(100°C)
30~45. Excess mustication makes a dispersion of ingredients worse, consequently it causes deformation
of shapes and heterogenous cell distribution. In other words the articles are rejected because of its
insufficient workmanship.

The results of physical properties of the products are indicated in Table 3.

It has shown that the quality meet requirement when tested in accordance with ASTM D572, 573
and D 395.

The test results of CR/IR blends in terms of hardness, volume change by blowing, tensile strength
and elongation have been shown.
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Table 1. Recipe for NBR, CR & EPDM Cellular Products

et e Mo N1 [ Nz [ N3 [c1 [c2 [C3 [E1 | B2 | B3
NBR (DN-206) 100 100 100 — — — — — —
CR (B-30) — - — | 100 | 100 [ 100 — — —
EPDM (501) - — — - — — 100 100 100
SRF 10 10 10 10 10 10 1 1 40
CaCO, 50 50 50 30 30 20 105 105 100
MgO — — — 4 4 4 — — —
Zn0O 5 5 5 — — — 5 5 5
S/A 1 1 1 1 1 1 1 1 1
S 2 2 — — — — 2 2 —
DPT 5 5 5 5 5 5 5 5 5.
Urea co-agent 4 4 4 4 4 4 4 4 4
DOP 30 30 50 15 15 20 — —_ —
M 1 3| —| -1 -] = 2| — | -
TT 1 s| —| - =| - 2 1 -
PZ - =1 =1 =1{ =1 = 2 1 —
D 1 - = = = = =] =] =
Ccz 1 — — — — — — 1 —
Dicumyl Peroxide — — 4 — — 4 — — 4
Nas2 — — - 2 3 — — — —
Process Oil — — — — —_ — 60 60 45
N:NBR C:CR E : EPDM
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Fig.1 Cure curve for NBR compounds curing temp. 170°C
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Fig 2. Cure curve for CR compounds curing temp. 170°C
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Fig.3. Cure for EPDM compounds curing temp. 170°C
Table 2. Rheometer cure curve value
T—————____Recipe No. - - _ . - - 1 . _
cure curve value \J N 1! N 2‘ N 3‘ -1 \ C—2 & c \ E E—2 ‘ E-3
t1o 0 : 227102’ : 00”)01° : 06”03 : 54”‘02’ 36701 : 06”102’ 110702 18”{00’ : 56”
tgo 2” 04’ . 6” 02’ . 2?’ 097 . 4” 09! . 2” 03’ . 6” 04’ - 42” 05 8” 037 - 2’9
tdso : 20” 02’ : 36”01 : 36”06’ : 00706° : 36702’ : 20702’ : 32”103’ : 00”02’ : 16”
ML 16 4.5 6 11 11 -8 9 9 8
MHF 34 33 19.5 24 25 58 50 45 21
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Table 3. Physical requirements, cellular rubbers

\
Ttems

~——Recipe No N1 | N—2 | N—3 | c—1 | c—2 | c3| E—1]| B2 B3

Compression Deflection, 25%
Deflection (Limits)

T

11

1.06 1.3 1.0 0.833 0.759| 1.5

Oll»aged 22hr at 70°C Chan-
ge in Volume in ASTM
011 NO.3(Limits) %

+3

+15

+50 +48 +20 - — | +120
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Table 4. Recipe for CR/IR blend polymer (phr):®

Skyprene B-10 100 95 90 80
Cariflex IR 305 — 5 10 20
MgO 4 4
Antioxidant D 2 2 2 2
Stearic acid 2 2
SRF 20 20 20 20
Cosmoflex No. 2 20 20 20 20
DPT 7 7 7 7
co-agent 3 3 3 3
Accelerator D 0.5 0.4 0.4 0.3
Sulfur 0.3 0.4 0.4 0.5
Total 158.8 158.8 158.8 158.8
Fig 62 FIEMES#EE el Ao 130°C &
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Fig. 4 _CR/IR blend ratio vs. hardness Lo A\
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B&e wolx Sl
X° 180 °C Y 150°C
2 A 140 °¢C » 1407
z 130 °¢ A 130 °C
g \.\ A
2 . T~ —— A
% 560 %XAQ@:\:>&°§%§ 3 %0 * Q‘Q:‘f\b—ﬁ‘_‘é;
g o’
3
CR 180 95 90 . 80 70 CR 100 95 80 80 70
IR O 5 o 20 30 IR 0 5 10 20 30

Fig 5. CR/IR blend ratio vs. volume change
152
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i) Recipe for cellular chloroprene sheet(phr)!®

chloroprene rubber(G type) 100
magnesium oxide(MgO) 4.0
zine oxide(ZnQ) 5.0
phenyl-e-naphthylamine 2.0
carbon black (SRF) 15.0
process oil (aromatic) 15.0
process oil (naphthenic) 10.0
petrolatum 3.0
2-mercaptoimidazoline 1.0

blowing agent(Neocelborn-P+:1000) 10.0

ii) Recipe for cellular EPDM (phr)

EPDM(EN) 100
trigonox 1.5
stearic acid 1.0
zine oxide(Zn0) 10.0
process oil (aromatic) 15.0
carbon black (HAF) 10.0
carbon black(FEF) 35.0
paraffin wax 5.0
sulfur 1.0
TT 1.0
EzZ 1.0
Sub 15.0
CaCOs 40.0
Cellmik 10.0
1it) Recipe for cellular NBR(phr)
NBR (medium) 100
TiO, 5.0
stearic acid 1.0
process oil 5.0
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Zn0 5.0
DM (accel. ) 0.8
TT(accel. ) 0.05
sulfur 2.5
antioxidant 1.0
“cellular-pp 6.0
cellpaste 3.0
4. 8 B
A& 0 SlojA TERAEA LT @% ae SE A
A3 mEHFE 2 2FEx BRY HE Etstdeh

1) Rheometerel] 3 ME4FES cure curveel] 2|3
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154

T& 2y

D) PressB@Sl MILHHE EREEA 4 25
ASTM #ifgel Bas o, BIELERA A4
= C-3u2 Wittty =5 ASTMERE(+10~+60)
o EasHet

2 1o g 8§

1) EiEE—
(1970)

2) du Pont : Elastomers Notebook, 1970/1972

3) FHIE, 4B, B al@it, 46, 332(1973)

4) S.J.Wright : =2, 9 847(1962)

5) Rubber Digest, 19,(6], 120(1967)

6) JbHEE : B = A&k, 47, 104(1974)

7) Technical Manual : Esprene EPDM. Sumitomo
Chemical co.

8) ASTM D 2084-75 “Tentative Method for Measu-
rement of Curing Characteristics with the Ocillating
Disk Cure Meter.”

9) BRI THEEERRK,
Characteristics with Cure Meters.” SRIS-3102-1977

10) KSM 6518, hngEiTHRRAR s

11) K#&#E, Cellular Rubber Seminar, Osaka, Japan
(1979)

12) FIC# I, Cellulat Rubber Seminar, Osaka, Japan‘
(1979)

13) Eiwa Chemical Ind. Co.;
Agents”

B % H/ : Rubber Digest, 22,{2],10

“Measurement of Curing

“The Eiwa Blowing

Ck Hge EEHREE s o Zelx 2
a)



