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Abstract

Fresh sweet corn shelling machine was designed and assembled to study the parameters effect on shelling
of Hybrix 10 variety without cutting corn germ. The shelling process is divided into two parts; using grooving sets
for gouging fresh sweet corn and shelling machine for kernels shelling. This machine can operate 1 corn each time
and require 2 operators. The main part of the grooving set is open groove roller and the grooving knife. The
operation begins as groove roller will cut open groove of kernels to help remove easier with the width of the slit
about 2 cm whereas the grooving knife will slash the kernels out. Moreover, the main of shelling machine is the
shelling set operated to move alternation and pushes the kernels out of the core. The parameters were studied
follow by 1) type of shelling rubber; type | and type Il, 2) angle of shelling; 36°, 42° and 48° respectively, and 3)
speed of shelling rubber revolution; 40, 50 and 60 rpm respectively. From this experiment showed that the shelling
rubber type Il gave the better shelling result than shelling rubber type I. The result from shelling rubber type I,
angle 36° with speed at 60 rpm had an average of kernels damage at 10.02%. The time and power consumption

were used for shelling had averages of 251.94 s/ears and 14.03 W/ears respectively.
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Figure 1 Size measuring position of sweet corn.
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Groove roller

Groove cutter

Figure 2 Primary components of the groove.
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Figure 3 Primary components of the sheller.
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Figure 4 Rubber shelling (Type I).

Holder Rubber shelling blade

Figure 5 Rubber shelling (Type 1.
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Damage kernel

Complete kernel

Figure 6 Kernel characteristic for consideration.

Table 1 Physical properties data.
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Dehusked ear Dehusked ear

Dehusked kernel

Data Dehusked ear diameter (mm.)
weight (g) length (mm.),(A) range (mm.),(B)
Ear position Ear bottom (C)  Ear middle (D) Ear top (E)
Measurable
l 331.92+13.14 287.75+16.05 191.33+13.40 11.31+1.24 12.38+1.46 11.02+1.69
value
Data Kernel thick (mm.), (J) Kernel width (mm.)
Ear position Ear bottom Ear middle Ear top Ear bottom
Kernel Kernel middle  Kernel bottom
N Kernel top (F)
position (©) (H)
Measurable
4.92+0.77 4.54+0.38 5.22+0.80 8.31+1.10 8.16+0.89 6.74+1.15
value
Data Kernel width (mm.)
Ear position Ear middle Ear top
Kernel Kernel middle Kernel middle  Kernel bottom
N Kernel top (F) Kernel bottom (H) Kernel to (F)
position (©) (©) (H)
Measurable
l 8.71+1.00 8.17+0.63 6.76+1.08 7.73+0.81 7.22+0.82 5.87+1.09
value
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Table 2 The pushed force used for groove set each angle of groove cutter.

The pushed force for set each angle of groove cutter (kgf)

Data S
5

10° 15°

Measurable value 4.73+0.23

11.8+1.59 22.8+£3.14

Table 3 The result of sweet corn Sheller.

Parameters Damaged kernels Kernels grooving Kernels shelling  Time  Kernels grooving Kernels shelling Power

total (%) damaged (%) damaged (%) total (s) time (s) time (s) (W)

1, 36, 40 10.47 5.82 4.65 401.51 29.15 372.36 8.63
1, 36, 50 11.03 512 5.90 392.51 31.85 360.66 13.49
1, 36, 60 30.18 10.10 20.07 401.64 33.62 368.02 18.34
1, 42,40 11.32 6.86 4.46 401.74 28.85 372.89 12.47
1,42, 50 11.62 6.54 5.08 302.22 28.44 273.78 16.58
1,42, 60 13.09 8.33 4.76 303.43 27.06 276.37 18.34
1,48, 40 19.97 10.11 9.86 472.82 39.09 433.73 9.83
1,48, 50 20.47 9.21 11.26 428.76 36.60 392.16 15.89
1, 48, 60 26.50 11.43 15.07 330.12 29.22 300.90 17.98
2, 36,40 18.61 11.30 731 292.75 30.29 262.46 10.31
2, 36, 50 13.44 10.61 2.83 282.98 38.29 244.68 12.29
2, 36, 60 10.02 8.22 1.81 25194 26.22 22572 14.03
2,42,40 13.40 10.28 3.12 258.93 29.71 229.22 16.55
2,42, 50 10.93 6.51 4.42 245.27 31.37 213.90 15.59
2,42, 60 10.89 7.63 3.26 220.71 33.71 187.00 19.42
2,48, 40 13.59 9.46 4.13 207.57 23.98 183.59 15.83
2,48, 50 12.76 8.66 4.09 182.79 17.50 165.29 22.78
2,48, 60 13.04 8.40 4.64 175.27 24.78 150.49 27.34

Note: Front numbers are type of rubber shelling (1=Type |, 2=Type II)
Middle numbers are angle of shelling (36=36°, 42=42° and 48=48°)
Behind numbers are speed of shelling (40=40 rpm, 50=50 rpm and 60=60 rpm
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wazyliueildiRnrudemennniy dunaildlunis
Feulaensignzsesnnaznisnzmnziianuin eswin
TunisiwgseaualfesennusslunisaiulnAsutiaunnlag
wssildluduilndaiadesingu 11.8 kef fintsdsyuludio
wzual 10° Gemaidenyudsnarailesanii@nwiudain
Duguiifinnumngauiigamszliudaifanuauysal
wagoonusstunsauldunnauiuly asandu Table 2 lag
wssdananflavamanuueiinlduiduililufiaeie
soafans@euinlUluFanniulusasdsiinnuudann
T 0990NUsWINTY dIUTBINSNLMIEUIASIdBiNNS
nsmevaneasaiietninnisinfnsewiaudatudediaig
willududsmalidonalunsidestusnsmizwanlng
wazluvesdrumrdslunisnsimizindaiialduinidn
\Hosanussnsevinewdaiiatosiailimesn fntuly
syuvdsiasdiadasniuluee

3.2 HaNITIATILINNGDH
91nN153LATIERAILULUTUTIU (ANOVA) AT du
Hod1dey 0.05 WleRensananadildTauseansam de
Audsmeesudnaiiaue, arfildlunisiauiue
waridslunsnemiziudn Tiueaguludesdu duandy
Table 4, 5 uay 6 g
Sofasanluduamndemevonsdasiomnszming
sqm'mﬂzmwmﬁmmuﬁ 1 Wag 2 WU gmﬁmw‘hﬁ’uﬂﬂ,
AMULTITOULATLUUYEIYABIAN LM BLNEAT VAN
yaaeuiiniian fe yu 42° wiloufuiitasauuy (Table 4),
AML3I50U 40 rpm dFUYReeNEINIELULT 1 uag
AN1L358Y 60 rpm ANMFUYALNZMZLUUT 2 (Table
5) WazyAs1aNMIzLAnuuU 2 Iiafidnduuuil 1
(Table 6)
udnninsaluunaiflflunshauimueseri
YABNNLNILIWAALUUT 1 Wag 2 wui1 yufingevirfuiln,
ANMULTITOULATLUUYRIYABIANELMBLEAT VAN T
viedeUTinTign A yu 42° dmurneaNEMIZUUUT 1 way
yu 48° dFUYANLIZLULT 2 (Table 4), A3L57
39U 60 rpm wmiloufufiiansuuy (Table 5) WagYAYI
nzumzidanuui 2 Wnafidndwuud 1 (Table 6) uaz
R AU unIsNZINIZIAA ST MINYABIINZLNY
WAALUUT 1 wag 2 wuln gmﬁﬂizﬁﬁuﬁiﬂ, ANL5758Y
LAZLUUYRIYALNEIZERTIlTinaN SNAaeUTIRTIgn Ao
31 36° (Table 4), AUL5350U 40 rpm mﬁauﬁuﬁy’qaaa
LU (Table 5) uazyneangimzidanuud 1 Wnafidniy
WUUT 2 (Table 6)
Tnewadldanmsiinsesinadfuaifiansanaina
mwm?{ammmLmﬁmﬁﬁaaﬁqﬂ, nanildlunsvienuiites
fign uazidaildlunsnzimeteniian dsazidunavesns

q

nensludnfinfian ualiesainlunimguiailaainnis

naasanardusvendeuszansainlunisvinaruves
LWA5899N5NE319TURAD ANLAINN1SNRARNIlANTPYUIUaN

v
= o

falnaTesassduiiuseanganlunisvhaug

Table 4 The result of comparison between angles of

rubber shelling type I and II.

Performance Parameters

Type
rubber Anglg of  Damaged Time total ~ Power
shelling shelling  kernels ©) W)
total (%)
360 17.23ab  398.55ab 13.49a
Type | 420 12.01a 335.80a 15.80b
480 22.31b 410.56b 14.57a
360 14.02a 275.89c¢ 12.21a
Type |l 420 11.74a 241.63b 17.18b
480 13.13a 188.54a 21.98c

Note: The different English alphabet in vertical column
represent Duncan’s multiple range tests with

95% statistically significant.

Table 5 The result of comparison between speeds

revolution of rubber shelling type I and II.

Performance Parameters

Type
Speed D d
rubber pee amase Time total
, (rpm)  kernels Power (W)
shelling (s)
total (%)
40 13.92a 425.35b 10.31a
Type | 50 14.37a 374.50ab 15.32b
60 23.25a 345.06a 18.22c
40 15.20a 253.08b 14.23a
Type |l 50 12.38a 237.01ab 16.89b
60 11.32a 21597a 20.26c

Note: The different English alphabet in vertical
column represent Duncan’s multiple range tests

with 95% statistically significant.

Table 6 The result of comparison between rubber

shelling type I and II.

Performance Parameters

Type
P Damaged
rubber
) kernels total Time total (s) Power (W)
shelling
(%)
Type | 17.18a 381.64b 14.62a
Type l 12.96a 235.36a 17.13b

Note: The different English alphabet in vertical
column represent Duncan’s multiple range tests

with 95% statistically significant.

13



NIESENANIAINTTUNEATWAUsEnAlne U7 21 adud 1 (2558), 7-15
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2552) iitelfidummfinediissdniealunmaiieuiiou
Hadeiiinruumnyayiian

Tudamn1sias1zat PCA azthaniiléTauszansnmit 3
A1 o mnudemevenudavianun, ardlflunisie
wamauazmdlunsnsmemdauiieseilasnisuag
Aa 3 A T duAnanmsgudelusunsy SPSS Fauansly
Table 7

Table 7 The standard value for parameters analysis.

Damaged )
Time total
Parameters kernels total Power (Z3)
(Z2)
(Z1)
1, 36, 40 -0.7956 1.0358 -1.5675
1, 36, 50 -0.6988 0.9356 -0.5155
1, 36, 60 26106 1.0373 0.5343
1,42, 40 -0.6487 1.0384 -0.7363
1,42, 50 -0.5969 -0.0699 0.1533
1,42, 60 -0.3428 -0.0564 0.5343
1, 48, 40 0.8461 1.8300 -1.3077
1, 48, 50 0.9325 1.3393 0.0040
1, 48, 60 1.9746 0.2408 0.4564
2, 36, 40 0.6111 -0.1754 -1.2038
2, 36, 50 -0.2824 -0.2842 -0.7753
2, 36, 60 -0.8734 -0.6299 -0.3986
2,42, 40 -0.2893 -0.5520 0.1468
2,42, 50 -0.7161 -0.7041 -0.0610
2,42, 60 -0.7230 -0.9776 0.7680
2,48, 40 -0.2564 -1.1240 -0.0090
2,48, 50 -0.3999 -1.3999 1.4953
2,48, 60 -0.3515 -1.4837 2.4823

WodrAuinsgiuuiiasied PCA azldnaves
Wﬂﬁ:ﬁma%"’imizﬁm%mwﬁgﬂa%ﬁa%umiuﬂlé’ 2
wsiwed Tnewsimesiassazlddedn PC1 uway PC2
B9PC1 amnsndsdeyannaniflitauszanamsis 3 A
fumsnsimes PCL 16 52.344% uag PC2 anunsadstoya
ARl TaUsEaS i 3 Anlifunsifieed PC2 ¢
40.006% 1ANANITILATIEHAINA1AFUNITIUNNTATUIN
ATLUUYDILAALINNSTNBSAD

PCy = 0.135741-0.4692,+0.65475 (3)

PC; = 0.84871+0.2817,+0.269Z5 (4)
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198 PC, way PG, Ao AzWUUvaan1sinesil 1 uas 2, uas
71, Z5 Vag Zs Ao @hmmﬁgmmaqmmL?iammaamﬁmﬁgwm
nanildlumsynnursawas fdslumsnsmeiada &
uanslu Table 8

Table 8 The result of parameters analysis.

Performance pC, pC, .TotaL
Parameters variance (%)
Damaged kernels 0.135 0.848
total
Time total -0.469 0.281
Power 0.654 0.269
Variance (%) 52344  40.006 92.350

fBINTULIAT PC1 wag PC2 11A1uleuAzbUUUsE-ans
ANTIUAI

TPS = 52.344PC;+40.006PC> (5)

1ne Total Performance Score (TPS) Ao AzUUUTEANTAIN
T BanansdunaaiiofinnsunanaziuuUssavsa e
yostladuvesmsvaasiusiazyn wuih Jedefifianumnya
fian Ao yasnangimedauuui 2, yufinseyinduiln 360
LazA1U5959U 60 rpm laaziuulszAnsamsauiniy -
11,0623 Fadurazuunittosignannnsdiuin fauandly
Table 9

Table 9 Calculated result for each parameters.

Parameters PCy PC, TPS
2, 36, 60 -0.0834 -1.0253 -41.0623
1, 36, 40 -1.6181 -0.8058 -33.0819
2,42, 50 0.1936 -0.8219 -32.7778
2,42, 60 0.8632 -0.6813 -26.8047
2,36, 50 -0.4121 -0.5283 -21.3496
2,48, 40 0.4862 -0.5361 -21.1911
1,42, 50 0.0527 -0.4846 -19.3598
1, 36, 50 -0.8698 -0.4685 -19.1967
1,42, 40 -1.0557 -0.4565 -18.8164
2,42, 40 0.3157 -0.3611 -14.2790
2,48, 50 1.5804 -0.3301 -12.3772
1,42, 60 0.3298 -0.1627 -6.3374
2,48, 60 22719 -0.0467 -0.6780
2, 36, 40 -0.6231 0.1447 5.4613
1,48, 40 -1.5990 0.8800 34.3697
1, 48, 50 -0.4993 1.1687 46.4932
1, 48, 60 0.4518 1.8654 74.8653
1, 36, 60 0.2153 2.6498 106.1223
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