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Electrical Palm fruit cutting machine
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Abstract

Palm oil becomes very useful that provide the adaptation of various palm breed, which
each has different characteristics. Now there are many researches about oil palm, but there is no
suitable cutting tool for the researchers in order to study the physical characteristic of palm fruit.
This research aimed to build the electrical palm fruit cutting machine. This machine has 4 parts:
driving part, feeding part, cutting part, and palm fruits holding tool.

There are 3 sizes of saw blade were used in efficiency test: 1) saw blade with diameter of
7.5 inches 40 teeth and 2.5 millimeters thickness that having amount of imperfect split palm fruit
about 30%; 2} saw blade with diameter of 7.5 inches 60 teeth and 2.5 millimeters thickness that
could reduce the imperfect split palm fruit to 8%; and 3} saw blade with diameter of 7.5 inches 60
teeth and 2.0 millimeters thickness that could reduce the amount of imperfect split to 1.2 %.

The efficiency test results found that saw blade with diameter of 7.5 inches 60 teeth and
2.0 millimeters thickness is suitable for this electrical palm fruit cutting machine that could split
10 palm fruits in the average time of 43 second and used the average energy of 0.00668 kWh. The
experimental results show that palm fruit cutting machine could apply well with the palm research

laboratory.
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12 10 8 2 80 20 48.81
13 10 7 3 70 30 48.93
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16 10 7 3 70 30 50.14
17 10 8 2 80 20 48.59
18 10 8 2 80 20 48.25
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CL, —np =10(0.252)

=2.52

LCL, = np —3y/np(l- p)

=10(0.252) - 3/10(0.252)(1-0.252)
—2.52-4.19

=-1.67~0
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= 10(0.288) - 3 /10(0.288)(1 - 0.288)

=2.88-4.30
=-1.42 =0
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5 10 8 2 80 20 49.51
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7 10 6 4 60 40 49.47
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=2.64
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= 10(0.264) - 3 /10(0.264)(1 - 0.264)

=2.64-4.18

=-154%0
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A5 4.7 arsstiuinnamsdnaihaudsns s mata ey Wi

thawiugmuest lufevwuia 7.5 11 60 Hu anunmuivesilu 2.5 uu.

ms Swauma | $nouwaiien | Swouwadien | wefdud | wedidud nanie
nageu | fmageu | Wawysel e | ewysel | veamafirh | woswafi Gwi)
nd il (Ha) quysel | Tadouysel
1 10 10 0 100 0 43.82
2 10 9 1 90 10 44.85
3 10 9 1 90 10 4331
4 10 10 0 100 0 44.59
5 10 8 2 80 20 43.83
6 10 9 1 90 10 43.88
7 10 9 1 20 10 42.97
8 10 10 0 100 0 44.33
9 10 10 0 100 0 43.25
10 10 8 2 80 20 43.58
1 10 9 1 90 10 44.69
12 10 9 1 90 [0 43.89
13 10 10 0 100 0 44,68
14 10 9 1 90 10 43.30
15 10 8 2 80 20 43,84
16 10 8 2 80 20 43.10
17 10 10 0 100 0 42.73
18 10 9 1 90 10 43.10
19 10 9 1 90 10 44,01
20 10 10 0 100 0 42.20
21 10 10 0 100 0 43.80
22 10 10 0 100 0 44.10
23 10 9 [ 90 10 43.25
24 10 10 0 100 0 43,33
25 10 9 l 90 10 43.30
AR 10 10 2 100 20 44.85
Ardrea 10 9 0 80 0 42.73
Ande 10 9.24 0.76 92.4 76 43.67
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= 10(0.076) +3 4/10(0.076)(1 — 0.076)

=0.76 +2.51
=327
cL,, =np  =10(0.076)

=0.76
LCL, = np—3\np(l-p)
= 10(0.076) - 3 {/10(0.076)(1—0.076)

=0.76 - 2.51

=-1.75~0
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1 10 10 0 100 0 44.02
2 10 9 ] 90 10 43.35
3 10 10 0 100 0 44.47
4 10 9 1 90 10 43.90
5 10 10 0 100 0 43.16
6 10 10 0 100 0 4457
7 10 9 1 90 10 4223
8 10 10 0 100 0 45.01
9 10 9 1 90 10 43.59
10 10 10 0 100 0 44.16
1" 10 10 0 100 0 44.06
12 10 8 2 80 20 43.65
13 10 9 i 90 10 43.05
14 10 9 I 90 10 44.16
15 10 10 0 100 0 4325
16 10 10 0 100 0 4336
17 10 9 1 %0 10 44.60
18 10 10 0 100 0 42.68
19 10 9 | 90 10 4473
20 10 10 0 100 0 44.02
21 10 10 0 100 0 4337
22 10 8 2 80 20 4329
23 10 10 0 100 0 43.45
24 10 9 1 90 10 4411
25 10 9 I 90 10 43.48
ALY 10 10 2 100 20 45.01
AMAan 10 8 0 80 0 4223
Aunde 10 9.44 0.56 94.4 56 43.75
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_ & 14
P= %— = ﬁ = 0056
Sh,
i=l
n =10
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UCL,, - np +3/np(1- p)
= 10(0.056) +3 ,/10(0.056)(1 - 0.056)

=0.56+2.18
=2.74
CL, =#np =10(0.056)

=0.56

LCL, = np—-3 nﬁ(l - ﬁ)

— 10(0.056) - 3 \/10(0.056)(1 —0.056)

=0.56-2.18

=-1.62~0
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P= EEvEEEE 2"% ={(.084
i=1
n =10

AUIUVDVAIANTATUAN

ucL,, = np +3y/ap(l- p)

= 10(0.084)+3 ,/10(0.084)(1 — 0.084)

=0.84+2.63
=347
cL, =np =10(0.084)

1

=0.84
LCL, = np -~ 3y/np(l-p)
= 10(0.084) - 3 /10(0.084)(1 - 0.084)

=0.84-2.63

=-1.79 =0
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1 10 9 1 90 10 44.52
2 10 8 2 80 20 44.93
3 10 10 0 100 0 43.85
4 10 10 0 100 0 44,10
5 10 9 1 90 10 43.75
6 10 8 2 80 20 43.60
7 10 9 1 90 10 4430
8 10 9 1 90 10 45.35
9 10 8 2 80 20 43.67
10 10 10 0 100 0 4418
11 10 10 0 100 0 43.65
12 10 9 1 90 10 44.85
13 10 8 2 80 20 44,20
14 10 8 2 80 20 44.28
15 10 9 1 90 10 43.10
16 10 9 1 90 10 4322
17 10 9 1 90 10 4330
18 10 10 0 100 0 43.85
19 10 10 0 100 0 44.20
20 10 10 0 100 0 43.35
21 10 9 1 90 10 44.85
22 10 8 2 80 20 45.0
23 10 9 i 90 10 4318
24 10 10 0 100 0 43.26
25 10 9 1 90 10 43.17
gana 10 10 2 100 20 45.02
Ad1ae 10 8 0 %0 0 43.10
Aundo 10 9.08 0.92 90.8 9.2 43.99
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cL, =np  =10(0.092)

n

=0.92
LCL,, = np —3y/np(l - 7)
~ 10(0.092) - 3 /10(0.092)(1 - 0.092)

=092-2.74
=-1.82~0
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13 10 10 0 100 0 42,84
14 10 9 1 90 10 42.76
15 10 10 0 100 0 43.15
16 10 10 0 100 0 43.53
17 10 10 0 100 0 43.58
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19 10 10 0 100 0 44.06
20 10 10 0 100 0 42.88
21 10 10 0 100 0 42.712
2 10 10 0 100 0 43.51
3 10 9 1 90 10 43.18
24 10 10 0 100 0 43.25
25 10 10 0 100 0 43.12
AQIn 10 10 1 100 10 44.06
Mda 10 9 0 90 0 41.97
Annde 10 9.84 0.16 98.4 16 432
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W np, Swuwathdwiisn Tuawysel

i

25

anf

i=l

il
I

AUIBYOVIUANTTAILNY

uCL,, - np +3ynp(l- p)

= 10(0.016) +3 \/10(0.016)(t — 0.016)

=0.16 +1.19
=135
cL, =np =10(0.016)
=0.16
LeL, - -3~ 7)

~ 10(0.016) - 3./10(0.016)(1 - 0.016)

=0.16-1.19

=-1.03~0

45



L

JiTuy sl

.:: 1 0
aunen’ls

<

ih

FIUIUHG

8

0 2 4 6 8 10 12 14 16 18 20 22 24 26

8 N
ANATOUA 17

a - ' ¢ w o vq A
gﬂ‘n 4,12 LAUAUAIUAURN D TH np-chart ¥94N13 mwaﬂmu WUgnuea Teolaylu@sovina

7.5 19 60 W Auruve sy 2.0 1.

De
[
Lh
=2

= ar =] ’ o )
VMUY TN IVAUAYN TN np-chart ez FunaiuTmathduher]
' ] 1 &4 & ) s A 4 3 ’
nqudoslaanaguenvotuaniuguaunn Sede 1Al madufid 1éa 25 ngu

Tweuwanisonsu'ld

psfnoannmwasadlilih
e P = 5595 w
t = 1079.92 s g3
v 559.5 1079.92
Win W = X
1000 3600
o & ' 4w o "oy A ¢ S vq &
Fartu madmal duiugmuesdauniesiinataunyn Iddhinlaluidesuinag

= 0.1678 %kWh

¥ ¥
7.5 111 60 11 Anuvuwosilu 2.0 Taawas lmds Wi lumsiiamuane 0.1678 kWh

46






MIAIAIANA/ARHINANIUANVBINHUIAIVAY np chart

W ap, - Swaunmbavdich lauysal
25

i=1

25

anf 6

o= % 0024
¢ 250

25
>

1

n =10
A1UIUVOVIVANTAIUAN
UCL, - np +3:/np(l- p)
— 10(0.024) +3 ,/10(0.024)(1 - 0.024)

=024+ 1.45
=1.69
cL, =np =10(0.024)

n

=0.24

LCL, = np—3/np(1-p)

= 10(0.024) - 3/10(0.024)(1 - 0.024)
—0.24—145

=-121~ 0
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13 fuma | Swaumafin | Snouwadidn | aledidud | wedidud naiild
wagoy | finacou I&eruys ol Dicuysel | veamadidn | veswafin (i)
aved (W) (Ha) awysol | Tadauysal
1 10 10 0 100 0 4253
2 10 10 0 100 0 43.67
3 10 9 1 90 10 43.32
4 10 10 0 100 0 43.58
5 10 10 0 100 0 4341
6 10 10 0 100 0 4328
7 10 9 1 90 10 43.92
8 10 10 0 100 0 42,98
9 10 10 0 100 0 43.15
10 10 9 1 90 10 43.77
1" 10 10 0 100 0 43.63
12 10 10 0 100 0 43.81
13 10 10 0 100 0 44.02
14 10 10 0 100 0 43.16
15 10 9 1 90 [0 43.22
16 10 10 0 100 0 43.37
17 10 10 0 100 0 4255
18 10 10 0 100 0 4271
19 10 9 1 90 10 43.09
20 10 10 0 100 0 41.87
21 10 10 0 100 0 4341
2 10 9 1 90 10 4372
23 10 10 0 100 0 4293
24 10 9 1 90 10 43.22
25 10 10 0 100 0 43.16
fAgee 10 10 1 100 10 44.02
AR 1o 9 0 90 0 41.87
Aundo 10 9.72 0.28 972 2.8 43.25
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PSRN IANA/AASINANIUYNVD MK UINAIVAN np chart

1% np, - $wauwathduiin by sol
25
2P, =7
=1
25
np.
__,; " =7 =0.028
P T

S

i=l

n =10
ﬁmammamﬂmmsmm}u

UCL, = np +3ynp(l- p)

= 10(0.028)+3 ,/10(0.028)(1 - 0.028)
—0.28 +1.565
=1.845
cL, =np =10(0.028)
=0.28
LCL,, = np —3\/np(l- p)
=10(0.028) - 3 /10(0.028)(1 - 0.028)
=0.28 - 1.565

=-1285~0
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AU UIOIH U 2.0 Y.

13 faumn | Swoumefiim | Swousafiin | nledidud nlosiduq Aaiild
neway | fnameu | lReuysol Tiowysal | veawadi | voawaiiinli Guriy
avad (Wa) (Ha) auysol a0l
1 10 10 0 100 0 43.87
2 10 10 0 100 0 43,71
3 [0 10 0 100 0 42.89
4 10 10 0 100 0 42.68
5 10 10 0 100 0 43.67
6 10 10 0 100 0 43.44
7 10 10 0 100 0 42.81
8 10 10 0 100 0 42.55
9 10 10 0 100 0 43.63
10 10 9 1 90 10 41.97
11 10 10 0 100 0 42.81
12 10 10 0 100 0 42.76
13 10 10 0 100 0 43.54
14 10 10 0 100 0 43.83
15 10 10 0 100 0 43.44
16 10 9 I 9% 1 42.56
17 10 10 0 100 0 43,76
18 10 10 0 100 0 43.27
19 10 10 0 100 0 42.48
20 10 10 0 100 0 4225
21 10 10 0 100 0 44.06
22 10 9 1 90 10 41.89
23 10 10 0 100 0 42.33
24 10 10 0 100 0 42.47
25 10 10 0 100 0 43.51
AgaTa 10 10 1 90 10 44.06
A era 10 9 0 9 0 41.89
ﬂWLﬂ?;U 10 9.88 0.12 98.8 1.2 43.05
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T np, = Snunmhdudin liguysel
25

ani =3

-l

25
np.
p= ; " 3 =0.012
A

AIUIWVDVIVANTAIVA Y
UCL,, = np +3np(l - p)

=10(0.012) +3 ,/10(0.012)(1 - 0.012)

=0.12+1.03
=1.15

cL, —mp  =10(0.012)
=0.12

LCL,, = np—3ynp(l-p)
= 10(0.012) - 3,/10(0.012)(1 - 0.012)
=0.12-1.03

=-091~0
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