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Abstract

This research was carried out to investigate the friction characteristics of rices for the design of the rice
process equipment. The various domestic rough and brown rices with the different moisture contents
were examined with the different surfaces of friction boards. In the rough rices with the moisture con-
tent in the range of 15.5~24.7%, the kinetic friction coefficients against friction surfaces of iron, stain-
less steel, and zinc galvanizing boards were in the range of 0.32~0.39, 0.29~0.34, and 0.27~0.32,
respectively. In the brown rices of different species with the moisture content in the range of 13~17%,
the kinetic friction coefficients of were 0.28~0.32. Friction coefficients were not nearly affected by the
sliding speed of the friction board surface, variation of the normal force and species of samples. The
friction coefficients of rice were increased as the moisture content were increased.
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Fig. 1. Schematic diagram of the experimental apparatus.

AW, 2HRIY LAY, o lAEEFH 5 3FHE A3
Atk f-EHol B olF4e BT HEF: W3
o W vlFEA 7|2AY Ade E Jol7t ge A
22 ey, BHYHYA o]F4HEE 2 cmisecE )
3, AEEL 153 go 2 syt wdAes 7 24
HZ 33 uiBAgste] Hage AME.

A vtdAFE the A& ol4dtd Alitslidd

- E
H=R

9714 Fe 2=4d dee § & w3, N
< A FAS A ¥ FAY

A e Alke] gt et o= A F
7HeE Fof] 7MY Zasle] UAF e A o
b 7 ¥ & HWFAREATRE 3, dAT
#E A & 9 e SFEATE AT

B Nty

O] O30 e oA

ulEge] o]F&T st FEo wlEHAe wRle 3
g dolry] 98 REle] NAFE A wpF
o] TAE 5 HolBe o|FEEE WA AT

Fig. 2& 3% vado] 449 §5 =HelEg 1.5~
45 cmisec HSlolA 45Fo 2 olFAT A A
bl whE wpEASR WEE veld Aol

nlaRe Awo g s, AlsE §4-8°l 17%3 &
@ HE ARSI

Fig. 201 Rz ute} 7o) miagg B7]e Al7bo]
A#Hg wep ALl wbdATrt Frtsle) oA

05
g 04 |
£ 03t
k!
g 02+t -8~ 4.5cmsec
] —¢ 3.5cmfsec
© 01 -6 2.5cmisec
-A~ 1.5cm/sec
0.0

1 3 5 7 9 11 13 15
Time(sec)

Fig. 2. Effects of the speeds of friction surfaces on the
fric-tion coefficient.



16 A[NEFE Al sHE A 1 E 2001d 2%)

086

05

04

03 |

02

- 257129
-o-154.21g
- 104.21g

PR T S WORON RN W S S Y

11 13 15

Coeflicient of Friction

0.1

00 B
t 3 5§ 7 9

Time(sec)
Fig. 3. Effects of the normal forces on the friction coef-
ficient.
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Fig. 4. Friction coefficients of the rough and brown rices
with various moisture contents.

Table 1. Regression equations for static and Kkinetic
friction coefficients of Ansan rough rice as a function of
moisture content

. . 2 Standard
Regression equations R error
SFC=0.0064X +0.2419 0.8839 0.0116
KFC=0.0068X +0.1997 0.8536 0.0125

SFC: Static friction coefficient, KFC: Kinetic friction coef-
ficient, X: Moisture content(%)
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Fig. 5. Kinetic friction coefficients of different species of

the brown rices with various moisture contents.
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Fig. 6. Kinetic friction coefficients of the rough rices with
various friction surfaces and moisture contents.
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Table 2. Regression equations for kinetic friction coef-
ficients of Whayoung rough rice on surfaces as a function
of moisture content

. . »  Standard

Surfaces Regression equations R error
Steel KFC=0.0083X+0.1916 0.8902 0.01360
Stainless steel  KFC=0.0049X+0.2244 0.8201 0.00837
Galsg’e‘llzed KFC=0.0051X+0.1958 0.9543 0.00812

KFC: Kinetic friction coefficient, X: Moisture content(%)
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