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ABSTRACT

The influence of various calcium carbonate on the physicl properties of natural rubber have been carried

out extensive experiments on compounding. Final evaluation was made throughvarious kinds of physical

test-tensile strength, modulus, tear strength and hardnees-including particle size.

The results are as follows:

1. Generally, the tensile strength, modulus and tear strength showed the similar tendency in various:

calcium carbonate compounding.

2. The maximum volume of general using have been obtained with 150 phr calcium carbonate in NR-

CaCO, compounding.

3. The particle size of domestic calcium carbonate showed 1.0.—2. 6.
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1) Mooney viscosity and Scorch time

Mooney viscosity ¢} scorch time 2 Shimazu # ZH
fidhR Viscometer & {# MR 2 RERMM- 120£1°C
oA /N rotor & {EHHE ] FA 9.5~12. 7mm EHE
45.5mm 9 kI TIREHA-E BN gt A9
REAH S rotor ol 7§z L die $ 5~6kg/cm® 9
ez B8 EEANE 150 BREI 7 rator 7}
HHEES switch & ¥ 445 Rtk dial gage ]
Yl e viscosity T BESIE T iEt BERD AR
abE e HEo R ThAE MES kel deldd
BIEHZ 39 . 57) ot A& FiEEs & HHE sco-
rch time &2 PSESG O

2) Vulcograph

Vulcograph = Uesima $§ Vulcanometer & e ik
o] FAaRRe scorchth HiEE R WEMIRFRHEE
Weesy) A5t AR RBUEIES 150°C ol A+
A 11~13mm 27} 15x15mm 9] BEAE&HE st
o REamAS BHE 24 camprl ETEEE 3}
22A A7 MEREANY 27 BFEEE dey
= Aoz dgor EEWS HEL et range
£ 1/22 BEEFAH.

3) Hardness

Shore A durometer & i fiste] ME3G .

4) Tensile strength, Elongation, Modulus and Tear
strength .

JIRTRRE, (H9EES, modulus @ FIZBEE k3] Scho-
pper tester - {5 fI3l9 2 FIBEE R = 500+25mm/min
2 39 £R RBHE stdon oAs4 labaEs
A Typest B Type®| z7bA U= 44 Hedhe] &
Betgch. BERRET 3WUE #etd A4A%
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5) Particle size

particle size &= Hitachi ! Particle size Analyzer
PSA—2& (rfistglen RIS Bhest 24 B3
123

OB R B & 2 100mg
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r KT PR, em

g T EHY IMEE, 980cm/sec?

pd : Ko Fo] HWE, g/cm®

pm : EUES EE, g/em®

» O DEEES) KRR, g/cm sec

6) Rheograph

Rheograph &= Monsanto Company i Oscilleating
Disk Rheometer & {# sty 0.1, EA =2 scorch
R 9 BEAERMEL JAE] £3d 2
BT RBEHS 15°C oA T 6.7mm, HE 45
mm EE] 2{F ZFHoz ghEeld Rez 4
oo RERERS HBE B9 clamp 7t EEEHE
224 A7 K% recorder ety Ao g
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1) BT

Natural Rubber : ribbed smoked sheet No.3 (RSS

#3)
2) Accelerator
M : mercapto benzothiazole
D : diphenyl guanidine
3) Antioxidant
PBN : phenyl-8-naphthyamine

3. ELGEER

Dk #

AR 3t k79 shed —iERRRe] Sl
A —ErsHE fESY FRA RARBA 1ReErs
o AL roll size 20cmx68cm of [EiEE, 1:1.25
8 B4 roll & {#F#HSY 2 roll temp, & 654-5°C 238}
o ohest e o R BARAESIGEC

¢ min : natural rubber(F#IA)

2R HE &



4 min : calcium carbonate, zinc oxide, stearic acid,
antioxidant

22 min : sulfur, accelerator
0.5mm HER #HFE6
banding &fE

sheeting out

25 min :
28 min :
31 min :
2) I iRe:

Aol BEATAL HEAA K485 KES # 2B
BWERGRIT £2 BRIEK press B FIAISh 150
+2°C o4 3min, 5min, 7min ¥ 10min 4 9] HHE:
o2 st RBRel fistdle

Table 1 Rubber formulation

Materials

RSS#:3 100.0
Zinc oxide 5.0
Stearic acid 1.0
Antioxident PBN 1.0
Accelerator M 1.0
Accelerator D 0.2
Sulfur 3.0
Calcium carbonate

Variable

Variable: 0, 50, 100, 150, 200

o #% 5 8

1) BER KRR

Particle size analyzer 2 JIRES k-9 =9} 5
hfie= Table 2 9+ 7o},

Table 2 Particle size of calcium carbonate.

Diameter of particle (1) wt. %
Sample .

T TN
no. 1.0 1.0 1.4 1.8 2.2
below ~1.4 ~1.8 ~2.2 ~2.6
1 0.8 4.3 27.1 56,5 11.3
2 1.7 23.5 60.2 14.6 —
3 0.3 2.1 20.2 50.1 27.3
4 3.0 42.0  43.0 12.0 —
5 4.6 17.6  56.0 21.8 —
6 25.5 74.5 - — —
7 0.5 4.5 34.7

60.3 —
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3) BEAF9 Rheograph
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Fig 1. Rheograph of varying types of calcium car-
bonate,
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Fig 2. Rheograph of varying levels of calcium
carbonate.
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Table 3 phyiscal properties

Tear strength

) Mooney : . 9
Sample CaCO N LVTS w o Flongstion adoa,  CEM - Hardness
0°C 120°C min  (kg/cm?) (kg/cm?) A B
Type Type
0 0 12 46'20" 222 620 30.6 30.0 48.0 47
1—1 50 16 36720 196 570 50.5 35.5 43.5 58
1—2 ” 18 32'05" 209 570 49.0 38.1 42.7 57
1—3 ” 23 30'55" 184 550 49.6 27.1 4.0 59
1—4 ” 18 32'10" 201 580 49.6 24.7 43.2 58
1—5 ” 18 34’50 191 560 50.6 24.3 42.5 58
1—6 o 27 297257, 183 610 47. 4 31.9 44.7 55
1—-7 o 21 35735 183 520 50. 2 31.4 43.5 56
2—1 100 24 22'15" 161 500 63.2 24.6 38.8 59
2—2 " 22 2108”7 174 520 66. 1 31.4 42.1 61
2—3 ” 22 22"12” 156 500 66. 4 28.4 40.9 60
2—4 " 24 21'10" 145 520 63.0 29.4 39.4 59
2—5 " 24 22'05" 142 520 64.0 31.5 40.8 60
2—6 ” 32 20735 148 520 71.9 30.1 43.3 60
2—17 " 23 23'15" 159 500 66. 7 3.1 39.0 61
3—1 150 31 16745’ 110 420 68. 8 24.7 35.8 69
3—2 " 32 16'58"7 115 420 75.1 27.2 36.6 70
3—3 " 36 14'25"" 117 400 76.3 23.2 33.2 70
3—4 ” 24 16’51 108 410 70.3 22.7 34.2 €9
3—5 " 24 16'57" 106 410 71.4 25.3 33.4 70
3—6 " 32 15'08" 98.1. 390 78.2 25.3 30.4 72
3—7 " 23 17°06”" 111 400 72.7 28.5 31.3 71
4—1 200 39 1408 78.2 330 33.5 22.5 27.1 77
4—2 " 36 14’25 83.7 340 48.3 25.8 31.6 77
4—3 " 36 13'28" 81.0 320 50.3 27.8 33.3 81
4—4 un 41 15'06"" 89.1 360 42.5 23.3 28.2 79
4—5 ” 41 14'32" 88.4 350 44.5 24.2 30.5 79
4-—6 " 48 15'35" 91.6 340 45.2 25.2 29.6 80
4—7 n 30 1327”7 4.1 370 47.3 24.3 28.9 78
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Fig 3. Relation between calcium carbonate content
and tensile strength.
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Fig 4. Relation between calcium carbonate content
and modulus.
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Fig 5. Relation between calcium carbonate content
and elongation.

ak of
%o
5P
70b 2
£t
65
~
k.4
z 60} s
; $ / %
~ x
2 el ask
g% :
b
2 ob e Sampie Wo i
45L Ia] -
.
of H
- 3
1 * i - i —y
50 i 150 200

€zitiuim rbunaie (phr)

Fig 6. Relation between calcium carbonate content
and hardness,
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Tear strength (kg/em)
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Fig 7 Relation between calcium carbonate content
and tear strength.
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