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Development of Threshing Cylinder for Reduction of Soybean Seed Damage
Y. J. Cho K. S, Lee

This study was carried out to develop soybean thresher which is able to reduce the soybean threshing damage in
comparison to the conventional thresher. A threshing cylinder with different diameter of 480 and 384 mm at each end and
with one quarter disc pegs of 60 mm radius was developed and attached to the prototype thresher. A conventional thresher
which has a threshing cylinder with A type threshing pegs and same diameter of 480 mm at each end was used for
comparative test. A series of comparative performance test was conducted using sun-yu and chung-ja soybean. For sun-yu
bean, which is white and usually used for soybean paste and soy sauce, the ratio of damaged beans of prototype ranged
2-3% for 330-360 rpm which is recommended cylinder speed by manufacturer. The ratio of damaged beans of conventional
thresher was 3-4% for the same range of cylinder speed. chung-ja beans with black color usually shows high damaged ratio
compared with white beans, thus cylinder speed of 250-300 rpm is recommended by manufacturer to reduce the damaged
ratio. For this range of cylinder speed, the damaged ratio of prototype was 1.3-1.4% and it was 2.7-6.1% for the
conventional thresher. Thus prototype is able to reduce the damaged ratio 1.5-5.0% compared with conventional thresher.
Prototype shows 0.4% of unthreshed soybean ratio for sun-yu bean in the optimum range of cylinder speed and it was
0.87% for the conventional thresher. For chung-ja bean, the ratio of unthreshed soybean was almost same for both prototype
and conventional thresher with the value of 4.0%. The reason of high unthreshed soybean ratio for chung-ja bean compared
sun-yu bean is due to the high seed moisture content of 29.11% which is much higher than that of the recommended.
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Where, k. : The radius of rotation of threshing blade
m : The mass of cylinder

w : The angular velocity
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Table 1 Specifications of prototype and conventional thresher

Item Prototype | Conventional thresher
Thresher | [ ength(mm) 1190 1190
Width(mm) 2240 2240
Height(mm) 1325 1325
Cylinder | Width(mm) 1070 1100
Diameter(mm) | 384 - 480 480
Weight(kg) 277 281

Power source Tractor PTO Tractor PTO

Thresher output(16% M.C.)| 600 kg/hr 600 kg/hr

L. A=

N&719 Aede] ARE FAARS] FES A3
3 FET ] AT eI 55 8t
Ul Agapgolt F #8527} 20001 2004d0]| F2HE A
FSAET A3 MZE elFEom A% o
Sl HgEe] dA| =ujelA] wo] AakE L QlE FE0]
o} 2AelA oF $ Ao Wb o R FolA e wHEal

H7k AxglE o] &ste] ddx silck Af-3-2] 1005
=229.6 go & thEFoln, A} F2] 100455 304 g©
2 5 digFolty. 22 dsigolats Wl (Hd >
U FdTloA g3 Al ARE(E el vlE S4E
o] & Ao® dHA Utk wpebr AFTE Ag B
3|abellA A E719 AAE-3]3d9= 300-350 rpmo|
o, YA (HE S A L3 et 50 rpm
L2 250-300 rpme PuEk Tk

T 2075 FolA F 1ol WAsh, T Sk 7|
TOR F1d] A5 St 7
% 3IQlek Aol AR F 15WE Ht S
ko] B AL ok 80 mmE ALE o] Qlgl o, EareiA)
1] Het FAE A2 4 o

ok 3 kgolglth M08 AL 5071E o =4
I} HHgES ThEx M| ZEx o] 7} 22} 43.3%10.7%6.2 mmo]
o, A 7] el F Fat A5 37T AR A
= 7}7} 47.6x11.6x5.7 mmo|glow, A2 17] vo] A 3
HHrE 3T ARE ¢ A7) 507hE dde®
=A% Ay} HaghS tExA Zxo)7t ZH2E 9.0x8.1x7.1
mmo|w, A3 ¢ 9.4x7.7x6.8 mmo]|it}.
AP T g S 103 TN 1247
Azxsl= telo] @ BH (ASAE standards S352.2, 2008)
stk S4€ A A9 e 3% 28

n
=~
o
N
ol
o
N

it Ho ofl

m o &

RO

J. of Biosystems Eng. Vol. 35, No. 6.

Table 2 Moisture contents of experimental soybeans
% (dry basis)

Soybean  Shell of soybean  Stem of soybean
Sun-yu 21.41 24.07 21.48
Cung-ja 21.67 29.11 26.94
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Table 3 Method of top view and side view for soybean

o) @ )

Top view

Side view

The ratio of damaged soybean :

M,
d U

Where, A7, : The mass of the damaged beans
M, : The mass of the undamaged beans

The ratio of unthreshed soybean :

M,
U %)= 275 <100 3)
t u

Where, M, : The mass of the threshed beans
M, : The mass of the unthreshed beans
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