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Development of Shattering Machine for Sesame (lIl)
— Fabrication and Evaluation of the Final Machine —

J. S. Lee

Abstract

K. B. Kim

The developed final shattering machine for labor-saving mechanization of shattering of sesame consisted of input part,
shattering part, re-shattering part for unshattered pod and pneumatic sorter. The bundle of sesame was held as upside down
and fed into the machine continuously. Then, the fed bundle of sesame was shattered by side shock and agitation. The
performance of shattering for the sun dried bundle of sesame of conventional manual work and final shattering machine
was compared. Since the shattering ratio measured by the final machine was 97.2% at the first operation, in case of fully
dried sesame by drying stand, the harvest of sesame can be completed by only one time shattering operation. The work
hour per area of 10 a for the mechanical work and the manual work were 0.3 hour and 13.9 hour, respectively. The total
shattering ratio of the final machine with vertical feedings of bundie of sesames was 97.2%.
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Table 1 Physical properties of sesame stem
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Item Cutting height Width Length No. of capsule
(cm) (mm) (mm)
Maximum 146.0 12.0 12.0 163
Minimum 83.0 53 4.8 42
Mean 1114 9.0 8.8 89.3
Table 2 Physical properties of sesame bundle
Item Weight after cutting Dia. after cutting Dia. before shattering No. of branch
(kg/bundle) (cm/bundle) (cm/bundle) (Ea/bundle)
Maximum 3.34 10.5 9.4 25
Minimum 2.02 6.4 5.6 16
Mean 2.57 8.4 7.4 21
Table 3 Physical properties of sesame pod
Item Width (mm) Length (mm) Height (mm) No. of granule
Maximum 8.9 9.8 31.0 86
Minimum 4.6 6.2 22.1 47
Mean 6.6 83 26.9 67.2
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Fig. 1 No. 8 sieve with mesh for sasame.
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Table 4 Experimental results for No. 4 sieve for sesame

Number SIZC.Of Amount of No. of Passod
. opening . amount of
of sieve sesame (cc) | agitation
(mm) sesame (cc)
14 1.40 1000 50 25
12 1.70 1000 50 325
10 2.00 1000 14 1000
8 2.36 1000 12 1000
2.80 1000 9 1000
6 335 1000 3 1000
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Table 5 Shattering period after cutting of sesame

First Second Third
Item shattering | shattering | shattering
(day) (day) (day)
Conventional shattering 7 7 7
Mechanical shattering 14 4 3

PYaSE B Pl 717 T 389 99 Agom
AZsgom, SRAY AAL K 59 Lo BYHYe] 9
e 79 B0z 38 BYsigo, V1A BYe 4
313 2} 2Ye ofF F 149 79131 23 3 2 33 K=
WP 29 AANZ A57E FAES G0k
99 pUe B el A3 T4 AR A
g0l wrely) B gRe ANE T, ol A AR
444 ool el AT 4TS B3 AZ ZIoha AY A
23 T ERIA9S 337k Wik of W W B

o $22 gdote] YL B 1% F, AYL ol g2l
of WFE Lol FTIAE o4l WAEAS A
sl w9 ) 27)2E 9YE mFek W o

#HA B 89S sisit

71A g9 & Ao ASE ARE T 29 o] o]
& ARlel| A% Fste] 29 F3ke] SN el gst
Egjo] o]FojXir}. o] wf o]F A1E o]FETEg} 2139
aFste] o] gt F£E5E 21 bundle/min

Fig. 2 Shattering of sesame bundle.
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Fig. 3 Outlet of re-shattered capsules.
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Fig. 4 Diagram of final shattering machine.
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Fig. 5 A front view of shattering machine.
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Fig. 8 Shattering device of rotating cone type.
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Fig. 9 Final fabricated shattering machine.
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Fig. 10 Adjustment of clearance with tension.
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Fig. 11 Rotating cam and hitting part.
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Fig. 12 Second shattering device.
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Fig. 15 Comparison of shattering ratio of capsule.
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Fig. 16 Comparison of total shattering ratio
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