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SCHEMATIC FIOW DIAGRAM OF RICE HULLING ROLLER
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TABLE 2. TECHNOLOGICAL PROPERTIES OF

LABORATORY MIXES

Control A B c D E F
Monsanto TM100 (140°C)
Tmin (in.1b) 80.0 38.7 39.0 45.2 53.9 53.9 71.5
£2(min) 1542 10.7 5.7 8.6 6.0 6.3 12.5
Tmax(in.1b) 110.0 85.0° 9.0 83.0 88.9 101.0 100.3
£90(min) 35.5 21,4 10.7 1568 9.5 12.9 25.0
T(in.1b) 30.0 L46.3 51,0 37.8 35.0 47,1 28.8
T.Se (MN me) L3 12,6 8.5 15.6 .7 7.7 k.2
EyB 260 330 230 460 k70 330  3€D
Dunlop Regilience
@ 2ooc% 29.5 29.5 3h.b 30,0 32.4 31.4 29.5
shore A 20 94,0 87.5 95.0 87.5 93.0 95.7 85.0
0°¢ 95.04 95.5 95.0° 85.0 '90.0 95.0 87.0
100°¢ 95.5 85.0 92.0 85.0 89.8 95.0 90.0
Tear strength
(N per std test pc) 194 130 125 189 201 121 187

o e S s TR Th e kS iy
ML URATREEE R Py S, W

Note:
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= Rol Du pont wear
Wear of control
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TABLE 3. HARDNESS OF FACTORY TRIAL ROLLERS

Shore A
Control 93
A 90
B 93
C | 92
D 90
E 95
F 0
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TABLE 4. 8ERVICE TEST RESULTS OF RICE HULLING ROLLERS

Sample Time of run Hardness. Temperature Output
(in hours) (at end of day run) roller surface No.of bag
oC at end of
day
Control
Day 1 9 80 57 118
Day 2 1%.8 80 63 186
Day 3 14,5 80 60 173
Day 4 5 - - 58
Total L3 - - 507
A
Day 1 3 70 o7 50
Day 2 4.5 70 57 104
Day 3 145 70 63 132
Day 4 11.5 - 102
Total 45 - - 379
B
Day 1 > 80 52 24
Day 2 14,5 80 54 153
Day 3 14,5 8o Sk 175
Day k4 4.5 8o 63 155
Day 5 25 - - 50
Total 52 - - -
' c
Day 1 745 70 57 S
Day 2 1 70 52 158
Day 3 4.5 70 57 175
Day & 14,5 70 57 159
Day 5 6.5 - - -
o7 - - 609

Total
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TABLE 4 (CONTD.)SERBICE TEST RCSULTS OF RICE HULLING ROLLERS

sample Time of run Hardmess Temperature of output
(in hours) (at end of day run) (no of bag

roller surface at end of day

oC

D

Day 1 8 70 &0 N
Day 2 14,5 70 60 170
Day 3 4.5 70 66 186
Day 4 10,5 - - 116
Total 47,5 - - 523
E

Day 1 L 80 52 56
Day 2 14,5 80 57 176
Day 3 14,5 80 57 183
Day 4 14 80 57 177
Total L7 - - 592
F

Day 1 14.5 70 57 190
Day 2 14,5 70 58 159
Day 3 14.5 70 57 124
Day & 1045 - - 122
Total Sk . . 5f§©&55§$§

i)
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TABLE 5. CONMPARATIVE PERFORMANCE OF SERVICE TRIAL
OF RICE HULLING ROLLERS

sample . Output No of bagsper roller Throughput
(No. of bag per hour

Control 169.0 11.8
A 126.5 8.4
B 13565 1047
C 201.0 20.6
D 174.0 © 11.0
E 198.0 12.6

F 192.0 10.7
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Table 2 Silane 189

RICE HULLING ROLLER COMPOUNDS

Skim blanket
RSS1

Silica

Zno

Stearic acid
Phenolic resin
S

Silane 189
TBBS

TMTM

PVI

Fleetol H

Diethylene glycol

50
75

0.2
0.1
1.0

S0
75

2.5

0.8
0.2
0.1
1.0

50
50
75

2.5

0.8
o082
0.1
1.0
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TABLE 8. TECHNOLOGICAL PROPERTIES OF SILANE . 189..
RICE HULLING ROLLER COMPOUNDS

Mix 1 2 3
Tensile Strength(MN m -2)
unaged 1641 1548 144
Aged 8d/100°C 8.2 8.5 7.7
% Retention 51 5k 53
Elongation @ Break (FNH ™)
unaged 560 240 L20
Aged 3d/100°C 140 70 80
% Retenticn 25 29 19
Modulus @(MN )
unaged 31 77 5.5
Aged €.8 - -
% Retention 219 - -
Modulus @ 300%(MN m 2)
~ unaged 7. - 11.2
Aged 3d/100°C & - -
Relaxed modulus MR 100(1Li @ ) 2,17 5 k.03
Dunlop Resilience @ ZOOC(% 3647 3545 36.8
Hardness
Shore 'A! 23°C 0.0 95.0 97,0
80°¢c 85.0 92.0 95.0
Tear strength(N per mm test pc)
Cresent 199.2 149.7 20843
Akron abrasion(ml loss/1000 rev)
Dusted 0.236 0.192 0,267
Specific gravity 10243 14251 14255
Compression set(%
(24 hr € 70 + 1 0) 85.1 4.9 68.2
calculated 5.G 1.213 1,284 1.226
Mill mixing time(min) 45 30 30

16
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13.
14,
15,

RUBBER TO METAL BONDING COMPOUND

Ingredients

RSSI

Silica

wsp

IDDP

Zno

Zinc Stearate
TBBS

DPG

Sulphur

PVI

Aromatic oil

Hexamethyle
tetraainine

Resorcinol
Cardanol

Tetrahydro
cardonol

100
50

2.5
1.5
0.3
345
0.1

1.5

6.5

100
50

2.5
1.5
0.3
3.5
0.1

165

6.5

100
50

2.5
1.5
0.3
345

0.1

1.5
2.4

100
50

245
0.3

3.5
0.1

1.5

6.5

100
50

2¢5
1.5
0-3

"3e5

0.1

1.5

6.5
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ADHESION  TEST RESULTS

300,/ Type of Break, percent
Stock | Cure Modulus Metal Pull 9P
ulu
_ KGS/sz o) RC cP M
| 140 43.-08 | Brass | 37-14 R
2 140 77-12 | Bvoss 15. 49 M
3 (40 49.09 | Bross | 32.50 RC
4 %0 | 5013 | Bross | 33.27 | M
| ; :
‘ {
5 140 43.18 | Brass | 4565 RC
6 40 | 8745 | Brass ’ 32.80 | R

Adhesion Failure _rQ,’Ym'anIOS(j
* R indicates the failure is in  the ~ubber.

¥ RC indicates the failuve is ot the ~ubber -

covey cement interface .
* C°P indicates the failure s al the cover -cement
pvime  cement interface .

% M indicates the failure is at the metal  prime-

prime  cement interface .
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DISCUSSION

From laboratory and factory service test results obtained some remarks

may be drawn

Natural rubber including skim rubber can be used in rice hulling
rollers, Service performance of these rollers have been shown to be

comparable to SBR 1500 rollers,

No significant processing problems are encountered in using natural
rubber with the wxceptinn of the need for more stringent control of
compound viscosity which tends to be more variable than SBR mixes.

Early addition of antidegradamnt, strict adherence to mixing schedule

and conditions and on line quality control check is recommended.

Laboratory test parameters do not give reliable indications of

service performance,

The incorporation of skim rubber can lead to reduction of both

filler loading and curative dosage,

Silane 189 mixed silphur curative systems are beneficial in reducing

mixing time by over 30% and improving set properties.

The CNSL based HRH adhesive system gives adiquate bond between, the

rubber & metal for. theiRice huller roller,
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Conclusion:=

The laboratory and service test data indicate that natural
rubber, particularly skim rubber can be used to advantage in this
application. The timely development of Silane 189 offers propects for
further improvement in rice hulling roller manufacturing as demonstrated
by Laboratory evaluation data. Howewer as laboratory test results do not
seem to correlate well with service performance actual factory trials
need to be carried out to substantiate the possible advantage of Silane

189 rice hulling roller compounding.
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APPENDIX |
SPECIFICATION FOR RU3BER ROLLERS FOR

RICE HULLING MACHINES

1. Material

17, The rubber part of the roller shall be made from
natural or synthotic rubber or a blend of both. It shall

not contain any scrap or reclaimed rubber. The gubber shall

be componded with non toxic materials.,

1.2 The metal part of the roller shall be of annular cross

selection of a suitable metal which may be plain or perforated.

2 DIMENSIONS

Table 1  Dimensions @f the key tuype wubber roller

gsize | Outer | Length | Inner |No of| Key Dimensions
SI NO Diameter (L) Diameten
Code (oD) mm (1D) keys W H M
mm mm mm mm mm
1 2 3 4 5 6 7 3 9
i AK 256 254 202 2 21 | 95 | 50
i BK 223 203 184 1 95 | 65 | 50
i CK 223 152 134 1 14.5| 55 | 32
+2 +0 — 10'5 1'0'5 10'5
Tolevance
- -
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Surface Finish
The rubber roller shall be free from blisters,
pin holes, cracks, embed ed foreign matter, air bubbles

and defeels which may impair their serviceability and shall

have a smooth or groved finich.

The maximum depth of groove shall be 1mm.

V00200085 7
T ol
0D 1D metal
H sleeve
| g
Y07 Fddber 7

. |
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PHYRICAL PROPERTIZS OF RUBBER

4,1 Hardness for both types of rollers, hardness of all five measure-
ments in accordance with 4.1.1 shall be betwe:n 85 IRHD and

9% IR HD.

4.,1.1 The hardness shall be measured at 27f 2o ¢ in accordance with

the method specified in S.L.S. 297 part k.

The hardnesz meter shall be equipped with a suitable base plate
for use with curved surfaces.

The measurements shall be taken at five points three points
approximately 1200 apart around the circumference in the middle
of the roller and‘two points at a dist nce 10 prcent of the cover

face length, from each other.

If the roller is groved it shall be made smooth by buffing

the surface before hardnes nts are taken.
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L2, TENSIBLE STRENGTH AND ELQNGATION AT BREAK

k.2.1 Tensile strength chall be minimum of 9.8 Mpa
Lk,2,2. Elengation at break shall be minimum of 200%
k2.3 The test for tensile strength and eolgation at

break shall be carried out in accordance with the
method. Stipulated in SIS 297 part 2 by using dumb-
bell test pieces. Three pieces shall be taken
preferably from different layers of rgbber in length
wise direction of the rubber roller

(ie paralled to the axis of the roller).

The test result shall be the mean buat all three

values shall be reported.



Se Other requirements

5.1 The rubber roller shall be uniferm and homogeneous:

in construction.

5ele The thickness of the rubber shall be uniform and

not less than 18 mm.

The difference in thickness measured at random at

four points in a rubber roller shall not be more than

0.5 mm.
53 The rubber rollers shall be adhere firmly to
the metal.
Sl The rubber surface shall be free from .sulphul’ bloomse
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APPENDIX II

Paddy/Rice Conversions

1 bushel of paddy 46 (1bs) = 20.87 kgs

1 metric tonne paddy = 47.92 ‘bushels paddy

= 0.7 metric tonne rice

1 Metric to.ne rice = 68.46 bushels paddy

1.43 metric torne paddy

n

51.55 kgs paddy/hectare

1 bushel paddy/accre

5 bushels paddy 1 bag of rice
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