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Abstract

Red pepper powder is produced from dried red peppers through milling process with a roll crusher. A
traditional roll crusher is convenient for crushing wax and fiber parts of red peppers. However, some
metallics are produced by the friction of two rollers when these operate without feeding of red peppers.
In order to reduce the metallic problems created by roll crushers in the process of red peppers, a new
automatic roll crusher which enables two roller to apart when red peppers are not fed between two roll-
ers, was developed. The adjustment of clearance between two rollers could be conducted by the current
difference between idling and crushing process. Two types of roller surface (groove and flat) and two
different roller (cast iron and Ti coating) were tested and compared in this experiment. The results of
the experiment could be summarized as follows; 1) An automatic roll crusher consisted of a distant
adjusting rod, an electric current sensor, an indicator and a cam that can adjust the clearance between
two rollers. 2) More metallics were produced in the groove roller than in the flat roller. 3) Less Fe par-
ticles were produced from a Ti coating roller than an iron roller by 13mg per kg of red pepper powder.
4) At the differential ratios in roller revolution of 56.6, 48.0 and 41.7%, the Fe particle amounts of cast
iron and Ti rollers were, respectively, 67.6, 65.0, 63.5mg/kg and 54.9, 52.5, 50.1mg/kg, which indicated
that the more Fe particles were created at the higher differential ratio. 5) At the differential ratios in roller
revolution of 56.6, 48.0 and 41.7%, the amount of red pepper powder of the cast iron and the Ti rollers
passing sieve no. 20 (0.85 mm) were, respectively, 68.3, 63.3, 59.1% and 65.5, 61.6, 56.9%. It showed that
the cast iron roller was better than the Ti roller in producing red pepper powder of high quality.
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Fig. 1. Schematic diagram of experimental equipment.
@ Solenoid @ Cam @ Fixing frame of low speed roller
@ Pressure regulator & Amplifier © Electric sensor @
Indicator (8 A/D converter

Table 1. Specification of experimental equipment

Item Dimension

Body (LxWxH, mm) TOx80x 1300
Roller Diameter (&, mm) 195

Lenth (mm) 260

Revolution (rpm)  High speed 40, Low speed 20
Motor 3220V, 3 kW
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Fig. 2. Difference in clearance control part between crushing
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Fig. 3. Schematic diagram of a part setting the initial
crushing pressure.
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Table 2. Chemical composition of a cast iron roller

Table 3. Roughness of a roller surface

Item Hardness (Knoop kN/cmz)
Cast iron roller 1.95
Ti coating roller 11.15

Table 4. Hunter value of a red-pepper

Hunter value

Item
L a b

Pericarp (exterior) 36.82 18.77 7.03
Pericarp (interior) 38.09 16.79 9.26
Placenta 57.32 27.66 34.18
Seed 64.05 10.23 32.17
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Chemical composition (%)

Item
Fe C Si Mn

S P Ni Cr Pb

Iron roller 93.05 3.30 1.89 0.34

0.016 0.015 0.01 0.02 0.015
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Table 5. Portion of particles passed through the # 20 sieve
at different crushing pressure

Crushing pressure (N/em®) 196 294 392 490
Portion of particles (%) 53.01 5591 5852 6285

Notes: Differential ratio in peripheral to differential ratio in
peripheral velocity : 48%
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Fig. 4. The increasement of Fe according to differential
ratio in peripheral velocity at a cast iron roller.
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Table 6. The amount of Fe according and particle size to various crushing number in a conventional mill

Number of crushing 1 2 3 4 5 6 7
Amount of Fe (mg/kg) 86.2 147.1 169.0 189.5 203.0 2152 2379
Particle size 6.42 2541 3598 44.09 5259 57.71 65.64

Notes: 1) Particle size: under size of sieve 20

2) Differential ratio in peripheral to differential ratio in peripheral velocity: 48%
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Fig. 5. The increasement of Fe according to differential
ratio in peripheral velocity at Ti a coating roller.

Table 7. The amount of Ti in red-pepper powder according to
differential ratio in peripheral velocity at a cast iron roller
and at a Ti coating roller

Roller materials ]?ifferential ra.tio in Ti amount
peripheral velocity (%) (mg/kg)

Cast iron 272 1.8
41.7 2.0
48.0 2.1
56.6 22

Ti coating 27.2 6.7
41.7 8.8
48.0 10.9
56.6 12.9
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Fig. 7. The particle portions according to differential ratio
in peripheral velocity and crushing number at Ti coating
roller.
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