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Measuring of Kinetic Coefficient of Friction of Grain and Flexible Material
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Fig. 1 Schema of motion of grain
under the circular motion.
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Fig. 2 Nomogram of the coefficient of friction.
x : Radius balancing the friction to the
centrifugal force of grain (cm)
n : Frequency of the plane (rpm)
4 : Coefficient of friction.
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Fig. 3 Schema of twining of straw
to the pulley.
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Fig. 5 Measuring
apparatus applying
the twining.

Fig. 4 Measuring app-
aratus applying the
circular motion.

Table. 1 Comparison of the coefficient of friction

by the some measuring methods.

.. Circular motion|Inclin- | Pulling
Combination of ing
- method
. ] method
test materials
HUs ‘ Lp Us Uy
Screen —Husked | l
rice (open area 0.482 0.355 0.488  0.550
15w |
Screen (open |
area :.zmm) 0.450 0.470, 0.542 0.608
—Paddy |
Screen (open |
area 1.5mm) 0.576 0.505 0.837, 0.677
—Paddy |
|
Veneer—Paddy 0.446 0.397| 0.333  0.478
|
Veneer—Paddy 0.607 0.489| 0.442  0.563
; |
Sheet-zinc
_Husked rice 0.335 0.315I 0.382I 0.418
Sheet-zinc |
—Paddy 0.415) 0.411! 0.442I 0.462

Note ; water content : paddy 14.2%, husked rice
13.2%
/s : static coefficient of friction.
4y, kinetic coefficient of friction.
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a. Screen-Paddy (open area 3.3mm) e. Scren-Husked .11:1ce en rea .mm)
#s: 0.576 (82 rpm) #s:0.482 (58 rpm)

b. Screen-Paddy (open area 3.3mm) f. ScreenQHusked rice (open aea-1.5mm)
2k : 0.505 (80 rpm) £k : 0.355 (46 rpm)

c. Veneer-Paddy 7 g. Veneer-Husked rice
#s: 0.607 (75 rpm)

d. Veneer-Paddy T h. heet—zinc—Husked Rice
#k: 0.489 (70 rpm) s+ 0.335 (60 rpm)

Fig. 6 Some examples by the circular motion.
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Fig. 7 Relation between the frequency
and the coefficient of friction (husked
rice-screen, open, area 3.3mm).

#s . static coefficient of friction
uyp, ¢ kinetic coefficient of friction
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Fig. 8 Changing of the kinetic coefficient of
friction after driving.
(1) : Zebra grass blade, peripheral velocity
120cm/sec, water content 25%.
(2) : Straw blade, peripheral velocity
100cm/sec, water content 50%.
(3) : Grass blade, peripheral velocity
100cm/sec, water content 75%.
(4) : Zebra grass blade, peripheral velocity
80cm/sec, water content 62.5%.
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Fig. 9 Relation between the coefficient of
friction and peripheral velocity of pulley.
(1) : Zebra grass blade, water content 62.5%
(2) : Straw blade, water content 509
(3) : Straw stalk, water content 75%
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Summary

The motion of grain and straw on the movable plane is subjected to influence by
the coefficient of friction, thereforce, in the investigation on the motion, knowing of the
exact coefficient of friction is positivily necessary. This paper deals with results of the
experimental study on the coefficient of friction of grain and straw using circular
oscillatory motion and twining to the pulley. The main results are as follow ;

1) In the static and kinetic coefficient of friction using circular oscillatory motion.

(1) In general, the coefficient of friction is given by the following equation (3).

zwn?

g

: angular velocity (radian/sec)
: acceleration of gravity (cm/sec2)

NE 8§ R

: static and kinetic coefficient of friction of grain
: radius of circle of grain balancing to the centrifugal force (cm)

(2) Regarding with the frequency, the coefficient of friction is kept in constant
within about 80-pm, but decreases gradually over than about 80rpm.
2) In the kinetic coefficient of friction using the angle of contact on the pulley. In
this case the centrifugal force applying to the straw is neglected.
(1) The kinetic coefficient of friction is given by the following equation (9).

- 3

« : kinetic coefficient of friction of straw

¢ : angle of contact (radian)

W, Wy : pulling force applied to the tight side and to the slack side, respectively (k)
(2) Increasing of relative velocity between straw and pulley, the kinetic coefficient
of friction decreases in gradually, but the tendency differs from the nature of contacting

material and pulley.

(3) After driving, the kinetic coefficient of friction decreases gradually regarding
with the contacting material having the high water content, but after about three minutes,

it becomes to the constant value.

3) From upper results these methods can be easily able to measure the kinetic

coefficient of friction.
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