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Some Characteristics of Powdered Chloroprene Rubber

Takao HAYASHI
Takashi ARIYOSHI
Yasuhiro SAKANAKA

Powdered rubber has the characteristic of good dispersibility into other materials. As a result, it is

possible to shorten the mixing time and to combine with a good deal of filler and/or fiber. This

paper describes the outlines of various mixing methods and the uses of powdered chloroprene

rubber.
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Table 1 Mixing with Banbury Mixer

Rubber Mixing Time BI.T ggr?;?mption
(min) (min) (WH/D
Chip 5 3.5 250
3.2 244
8 3.6 259
12 3.1 232
Average 3.3%+0.24 246411
PWR 4 1.7 146
4 1.7 153
6 1.9 146
6 1.9 159
Average 1.8+0.12 151+6

note : Power consumption was measured with

Picometr Recipe : PB-30 100, Mg 4, SRF
50, LPO 10
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Fig1 Screw of Mixtron
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Table 2 Formulation Table 3 Continuous Mixing
= Ingredient PB—30 PR—22 Sample Rotor Production Specific Rubber
- "_IF T No fat}f KEn;rgy Temperarure
PR-22 100 _ (om)  Cke/h)  (KWhy/kg) ©
MgO #150 4 4 PB-30-1 g 100 0. 156 110
SRF 40 50 PB-30-2 g 300 0. 080 110
ActivatEd Ca Carbonate 15 PB-30-3 90 400 0.070 105
PO 15 PB-30-4 g 500 0. 064 104
. .d e A S e
Stea'rchaCI PR-22-1 90 200 0.108 103
Antl-P1 12 PR-22-2 9o 400 0. 068 96
Zn0 § 5 0 PR-22-3 g 600 0. 063 107
Acc 22-c 0.8 . e -
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Table 4 Physical Properties(Cure : 150°C)

SAMPLE | PB-30-1 PB-30-2 PB-30-3 PB-304 Roll | PR.22.1 PR-22-2 PR-223 Roll
100kg/h 300ke/h 400kg/h 500kg/h  Mix | 200-kg/h 400kg/h 600kg/h  Mix

ML 1+4 Comp 100C 53 52 51 51 44 43 43 44 41
Mooney Scorch
ML 1 Vm 39 39 38 39 34 28 29 29 28
(125C) t5 (min) 11.2 11.4 12. 4 12.2 11.9 29.2 28.9 28.0 28.2
t 35(min) | 24.8 24.9 27.6 27.1 24.2 48.5 47. 4 46.3  47.0
Carbon Gel (%) 40.5 39.8 38.7 39.1 36.9 43.3 43.6 4.8 4.2
Cure Time (min)
TB (kg/cm?) 20 164 160 160 160 166 179 175 172 182
40 168 167 164 160 161 183 188 180 191
EB (%) 20 480 480 490 490 500 480 460 460 480
40 400 420 420 410 400 380 380 370 390
M300 (kg/cm?) 20 85 83 81 79 79 118 120 117 116
40 115 108 107 107 107 148 153 153 147
Hs (JIS-A) 20 63 63 63 63 62 73 74 74 73
40 66 66 65 65 65 75 76 76 75
C-Set (%) 30 67 69 68 69 64 89 89 90 89
Rebound (%) 30 50 50 51 50 52 50 49 48 51
Resilience
Ageing (100°C X 70hrs)30
ATB (%) -2 -1 -3 -2 -5 -1 + 2 -2 -2
AEB (%) —31 —29 —31 —33 —34 —33 —33 —37 —37
AM300 (%) +71 +64 +70 +76 +76 +46 +47 +47 +51
AHs (Point) + 7 + 7 + 6 + 7 + 7 +6 + 5 + 6 + 7
(129)
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IPreparation of Powder Compound|
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‘ Preparation of Powder Compound

‘ Charging on Press

Compound

2 mm Spacer

| Direct Cure-Moulding ‘

._gheet ‘

Fiig. 3 Moulding Method
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: Two Screw-type Extruder L/D=5.5

: Generl Rubber Extruder L/D=10 or 12

Fig. 2 Mixing Method
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Table 5 Physical Properties
ﬁ;;;rgnanic Filler Ferrite Pb Powder Glass Beads Baryte __‘S?or_t?iﬂk_)e_‘_‘_
(phr) 50 100 100 100 100 100 o
T Hs (JIS-A) 76 82 75 77 75 67 )
TB  (kg/cm?) 20 31 21 22 13 72
EB (%) 540 530 280 530 240 250
14 15 18 12 = 30

M100 (kg/cm?)

F-Recipe . PB-30 100, Filler varia
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Table 6§ Mixing of High-Loaded Compound

B-30 90
PB-30 90

NR (after mastication) 10 10
Ba Sulfate 700 700
Carbon Black 2 2
MgO 35 35
Stearic Acid 1 1
Heavy Process Qil 8 3
Mineral Rubber 1 1
ZnO 5 5
TB (kgf/cm?) 18 20
EB longitudinal (%) 90 60

lateral (%) 300 150

T (B) (kgf/cm?) 11 12

“
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Table 7 Mixing of Ferrite

Recipe A B (& ]_)
PB-30 100 100 100 100
MgO § 150 4 4 4 4
Stearic Acid 1 1 1 1
Anti-TP-S 2 2 2 2
ZnO ¢ 1 5 5 5 5
Ferrite 300 500 700 1000
Unvuleanizate _
Hs (JIS-A) 70 78 85 92
TB (kg/cm?)

Iongitudinal 47 32 55 74
Tateral 35 25 41 53
Specific Gravity| 2.8 3.3 3.6 3.9
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Table 8 Mixing of Ketjen Black EC

EC Carbon PB-30 B-30
The smooth sheet was obtained for about 5 | All ingredients was added over about 20 min.
5-20 phr | min and the tight milling process was finis- | and the tight milling proceess was finished
hed within 10 min.. for 23-25 min..
The smooth sheet was obtained for about 7 | All ingredients was added over about 20 min
30 phr min. and the tight milling process was finis- | and the tight milling process was finished for
hed within 10 min.. 23-25 min..

Pecipe : PB-30 or B-30 100, Ketjen Black EC variable (5-30) MgO #150 4, St-H 1, sunwax 171P 1, DOP

5, Anti-DP 2, ZnO #1 5, Acc-22¢ 0.5
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Fig. 4 Volume Resistivity (Cure : 150°C x 30 min)
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Tabl 49 Mixing of Ashestos

PB-30 100
ASBESTOS 500
Zn0O 5
MgO 4
Acc 22 1

Unvulcanizate Vulcanizate

TB (kg/cm?)
longitudinal 52 32
lateral 50 44

Mixing Conditions
1 : Preparation of powder compound
2 Milling on 10 inch-roll
3 : Sheeting
Cure Condition
170°C x 10 min




188 | HEHERRHE $29% H 25 (1985)

B DOOBRENTH 50 X, AMUADRBEMICHE
HT&3EEZON, WAFEY - PREEELTHL
WHAEO RN S NS,

(4) =Lt

CRMEHENZ TEMT 2BBOHT, ~vbdE
BERELDD—DThH b, ~ i, Wig7T v 7OER
bhH-T, FORCHREMAETENELTS T 7 %D
DR SN D T EMB,

IS DEHHEI»EE L, BCRVDT, T4
RGELICLWHEDO—D2ThH B, & ild, »=—wnk
THEEFESELTS, —B/NARIRTITAICEAT S
L, EFEH/BLIK N, X, Ny —3F3—THR
BT AEAETY, OV 2 TR LD GEHHOBEICL -
T3, SHEOUMESL D, MMEE L TOMRENE
BhHnd T EBH5B,

COXSMHMBATCOMARCRIBEITH - T, M
BAELPT, RINCHKRCRICY 7 7 — DML
BELERERT, 0 —VHIBETO5]5 8 B 25 &
$, HUHBNE L, BHERBEN, COXIICT T T —
M—EFNKERZHELTHE T E8bh 5,

WMARCROEE, ErvrBIFy—F2HO UL, &
77— E D1 RR D vty v F OERIDSETRE
ThY, TN OERENEr 7 7 - S oS &
ORBRAZFMICKRE L, MACROFEREZLIEST L0
WEBOMBETH D EEZL TS,

Table 10 Mixing of Kevlar

Grain Grain
(Parallel) (at right angles)

Kevlar (phr) 25 0 25 0
Hs (JIS-A) 95 84 — —
TB (kg/cm?) 242 242 | 121 o
EB (%) 10 200 56 —
E’ 50°C | 471 34 | 110 31
(x10°dyne/c)100°C | 398 24 82 22
150°C | 347 19 67 18

tan @ 50°C | 0.087 0.129 [0.111 0.128
100°c [ 0.082 0.122 | 0.109 0.120

150°C | 0.079 0.108 | 0.104 0.107

Recipe : PB-30 100, Kevlar 25, MgO 4, ZnO 5,
Acc 22, 0.5, HAF 45
Conditions : Milling Time 20 min.

Cure 150°C x 20 min.
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Table 11 Effect of Mooney Viscosity on Asphalt Properties

Ductillity (em)

Straight PB-30 PB-30 PB-30

Asphalt Al A2 A3

ML 1+4 (100°C) 53 75 111
Pentration (15C X 100g x 5sec) 57 60 60 57
Softening Point R & B cc) 53 55 55 56
75 130 125 130

Absolute Viscosity 60°C (poise) 1900 5700 5900 6800
Toughness (kg-cm) 67 130 136 132
15 87 85 80

Tenacity (kg-cm)

hote : Powdered CR was 4% added to asphalt at 160-170°C and mixed at 30 rpm for 30 mim?t;s.
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