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Development of Shattering Machine for Sesame (I)
— Design and Fabrication of Prototype Machine —

J. S, Lee

Abstract

K. B. Kim

Sesame has usually been harvested manually in korea. The conventional sesame harvest procedures consists of cutting,
binding, drying and pod shattering. The procedures of drying and shattering are repeated 2~3 times. By manual works
of this conventional shattering, it was found that some extent of pods were has always remained unopened. Therefore, this
study was conducted to find a way to save the labor of sesame shattering by use of a drying device; a prototype of
shattering machine was developed and tested the performance. The developed prototype comsists of several parts: a
continuous horizontal inlet using a chain conveyer, a shattering by a shocking agitator, a rotating cone for shattering of
remaining closed pods, and a winnow. The shattering ratio measured by this prototype was 90.3%, 6.4% and 3.3% at the
first, second and third shattering step, respectively. We found that in contrast to the conventional method which required
at least 3 times operations for complete shattering, this shattering prototype with the condition of sufficient dried sesame
pod offered more than 90% of shattering ratio in the first operation.

Keywords : Sesame, Shattering machine, Vibration cam, Capsule, Shattering ratio

1.NE

N} New o= 7Hste] 8] A48l FHA
of&E 1 JE I AT TALE AR Atsle Aol
gzt A =315 FASHH(PES, 2000), FEAR A
¢ el 7 FUXHES AAA TAEsEE dehs
F50] ATHAER, 1994). o) A A d =} gatey
2 1970 53] S8kl Gl FAlofd, A A Al
Al 159, SEAE S A 10990 Sedth

ol2igt A AuhE e 71Ash e Y|BS9
3 7IAIZ AHAAE, 1998) E WENRIET(HRA,

1999), IFA%7], 27, Ad87] ol 7hEe] MARHA
37, 1999), F 9 1% o) F & A]13} 2RiellM 2
=gy wiel A a2 FFE] Aol o g

2] 2o 7Rss A7) A|(0]AE. 1990) oFA7EA] 7o)
HA3 AA o)

GF A% § 1xd WhE nirelEiE 2Rk Wy
Ao ZELt Phy) S5 ol &3 Bl 2, 7
9 W, ] &89 2524 Gigg], wiky 234
Fol vk el o2fd EAgE 13 99§ AR Ak
3lo] 2~33] G whEsor spH, vl 2R wivjch 3
7 7100 "olA v mee] @i A2 2giel B of

U,

This study was conducted by the research fund supported by Agricultural R&D promotion center (ARPC). The article was submitted for publication
in September 2007, reviewed and approved for publication by the editorial board of KSAM in October 2007. The authors are Jong Su Lee,
Associate Professor, KSAM member, Kundong University, Andong, and Ki Bok Kim, Principal Research Scientist, KSAM member, Korea Research
Institute of Standards and Science, Dacjeon, Korea. Corresponding author: J. S. Lee, Associate Professor, Dept. of Gas Safety Engineering,
Kundong University, Andong, 760-833, Korea; Fax: +82-54-822-7709; E-mail: <jongl708@hanmail.net>.

301



W gy ALV ML) B A7) - AR 4 AR -

27F dgstar vk

S Ay A A @AY S Aurd AFHE
N E718 15~255 HHE 2 3 ©E 39 T 4
A A& IAZRE AYA AZA o e Ax7) AR
sjo} Al 2719 Rt tE Az B nEert A
57 Agshd, A Hutolu FAL vidE 23, 1
Aol #AAzpt AEd A o &of Sa1, TE £0F
iy 2 S eHste] gtk Jehy vid 3] o
FHAz A71Q1 82 ~9gelle= 7HeAmkel o] 79 BFL
7 @)oo} AxAGoN 2 Az I do] dolgA F
NEARE FFOE 24, 23] Fo] NE7l] &4
2 gt o} Foll 2A Ho BHIAY AVIE XA 2
t} ol¢} 72 WHER A& Ale] St} £ WA=
Ao AstE| L, o] FrshA dvk SRl A4 3
o 27 A7I17E 307 el FujEo] €Y Al
NE A Hol TS 715 AR dAysid,

mebA B 3~43] FREGNE 2 s I
H7kd AZi(01FE, 2003)S A-g3te] 23] Axd A
S VAR & Alo] oJste] ¢ 18] @Y o E ol
Vsl sy, Edt @] E7)94 HojA v EHE
2] ok2- u| B8] nRA L Eo] 7Vsd A7 ©¥l7]9
7hdo] Hesitt & A7 A S A AlRIE AR
3, I e B Y8t FREHATH

2. Mg % W

I ZNFE

NES 27 F52 oo, AHe & gl Wy
7 2o o ey 7|AEE S-S Axde v7ke 8t
o AZAZTE #39 Hy] B @8 e 48 Al
9 B2 3 AU AZE 38th & 100K 9} Zo] HE 535
7F AAE] F =00 AHE G A 7= AFHA
59 FFHUOE 110 cm, TH 324 goloq, A 15
o ¥l mEe g Bt 43.570%00h

T3 AER ) aRIE 29 Pol FA e

(o

Table 1 Physical properties of sesame steam
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Table 2 Physical properties of sesame pod

Item Cutting Width length Weight No. of
height [cm] | [mm] [mm] (g] capsule [ea]
Max. 127.0 9.6 9.6 66 58
Min. 92.0 6.9 6.5 12 21
Mean 109.7 8.0 83 324 435
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Item Width Length Height No. of
[mm] [mm] [mm] granule [ea]
Max. 12.1 12.2 26.8 107
Min. 8.7 8.0 13.8 41
Mean 104 10.0 233 73.4
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Fg. 1 Feeding the bundle of sesame.

Fig. 2 Outlet of sesame seed.
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Fig. 3 Schematic diagram of power transmission system of the
sesame shattering machine.
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Fig. 4 Front view of prototype.

304

Ws7E AR e, elF &
o7t glen® olF iaﬂs}ﬁ ?JTA g
A &g aeldte] 3RAR HedteS 1;%}3:;;} 1244
SR AT IR A=A DMVH e
AL el e il HUe) 2~
H, 27<P<LE~ 7t = FdE Zedd g
= £38 Weold FUtAs 24
T R Ih=E 2] st 288 A9 ¥
a

o g3je] 1] @o] 2y Ze|e) A X

HJN

_0|L
A AN rE
(m oo lot

mlo e
i o S

BN ol

=
10 o
£

1%
o] 5atA| l?hﬂ °lF EJL ﬂﬂﬂ%
%7 vlo] el gsto] 2] EL%O] o]Fo{7It}, 3
% 1% 63 o] 7] EE€EA 60 ipmOE A48

A Aok 34 Ao 18] dist] Qs 23] 2Fs
2 43 o5 93 &7 B vl 120 cpmOE B
Zelo] o] 2of7rt 17 604 34 Aol glate] S-set
el QE8HE Fol: 35 mmolw,0] Q% #HHe AdR
27 vh= ASEE 35 mmE 25 3PHA] B ) oln 4
oA 291w A e oFAIRN(1,100 mE FHeRE F
ot A0 HE AZRE gxo|2 R ok 163]9) ElES Wl 2¥
o] o]Fojzirt.

A FAR= 19 48 560K 8 o] I s 4
kel oJsto] E3E? (
o] WiETE F3ko %ﬂo}ﬂuk HbHe] A-E 5
CIgUIA S ag} o =7 ~4 ﬁ@%ﬂ H 79 f‘aﬂ% HH%?

7

L
o=

[s)

-

l' r_>,~l_,

Fig. 5 Rear view of prototype.



Fig. 6 Rotating cam and rocking lever.
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Fig. 7 Secondary outlet.
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Shattering ratio of detached pods [%] =

the amount of sesame seed for detached pods at
each shattering [g]

total mount of sesame seed for detatch pods after 3
times shattering [g]
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