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ABSTRACT

TITLE : EFFECT OF VIBRATION OF THE RICE POLISHING CYLINDER ON
THE PERCENTAGE OF BROKEN HOM-MALI 105 RICE IN A SMALL

RICE MILL
BY : RUNGSAN CHIYACHET
DEGREE : MASTER OF ENGINEERING
MAJOR : INDUSTRIAL ENGINEERING
CHAIR : ASST. PROF. SUKANGKANA LEE, Ph.D.

KEYWORDS : BALANCING / RICE POLISHING CYLINDER / SMALL RICE MACHNE

This research aimed to study the effect of vibration of the rice polishing cylinder on
the amount of broken Hom-Mali 105 rice in a small rice mill. Nowadays, a small rice mill is
widely used in the communities because it is ease to use, cheap, and easy to maintenance.
However, the amount of broken rice after milling is relatively high affected the quality of rice. The
relationship between quantity of broken of rice and vibration of the rice polishing cylinder were
studied using the lead weight from 5, 10, 15, 20, 25 and 30 gram attached to cylinder during
milling. It was found that the initial vibration of cylinder was 1.70 mm/s which having the broken
rice of 28.27%. Vibration was direct proportion to weight of lead. Amount of broken rice was also
direct proportion to vibration. The maximum percentage broken rice of 31.57% obtained of the
maximum vibration of 2.23 mm/s (30 grams). The technique used in balancing cylinder was
called “Static balancing” that could reduce the vibration. In a comparison between the hand spun
forming and by centrifugal forming, it was found that the balanced and centrifugal forming rice
polishing cylinder had the lowest vibration of 1.28 mm/s and the broken rice was 15.34%, The
result shown that vibration of the hand spun forming cylinder could be reduced at maximum of
13.63 percent and that of the rice polishing cylinder formed by centrifugal machine could be
reduced at maximum of 11.40. However, the rice polishing cylinder formed by centrifugal
machine exhibited lower vibration that the hand spun forming cylinder and exhibited 24 percent

lower in amount of broken rice. Furthermore, it was found that velocity of cylinder also has an



effect on vibration ie, vibration increased with increasing of velocity. The lowest amount of

broken rice obtained from velocity of 1420 rpm.
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22 2 By Machine 1380
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21 4 By Machine 1340
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25 6 By Machine 1500
27 7 By Hand 1380
28 8 By Hand 1420
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19 26 By Hand 1460
13 27 By Machine 1420
12 28 By Machine 1380
20 29 By Hand 1500
18 30 By Hand 1420
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Pearson correlation of a2 wsanasuwnn™n and n1sa” ud=1n“su = 8.935
P-Ualue = 0.800

MNN 5.4 wan1saRs A uduTUS VI sIARY RLaMI AU diou

The regression equation is
Broken = - 7.38 + 17.4 Uibration

A 5.5 aumsIFuduvesamsusnynuasMIduaziiou

M3191 5.3 wanssuraanuduiusFudumsduasfioutazmsuanin

Predictor Coef SE Coef T P
Constant -7.2959 0.8117 -8.99 0.000
Vibration 17.3773 0.4721 36.81 0.000

S=142734 R-Sq=93.3% R-Sq(adj)=93.2%

o
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NN 5.4 WU AN TN ISR avduRUTEY AUty 0.935
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ﬁ‘Jun"rsvau‘luﬁmmgmsm FammualdszniemsduazinsuuazNsuaniniuiinu
v 'Y . @ r'd o7 o o e &
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Carrelations: Vibration, Temperature

Pearson correlation of Uibration and Temperature = -0.041
P-Ualue = 9.688

M 5.6 nansTnnziauduiutvesn s Fuazifisunasgaumgll

Regression Analysis: Temperature versus Vibration

I
The regression equation is
Tenperature = 42.2 ~ 0.164 Uibration

i P = &'
M 5.7 aumsuduvesgungiiuazmsduaziiou

19197 5.4 wamsilszuannuduuiiFadumsduaziieuuasMsuanNyin

Predictor Coef SE Coef T P
Constant 42.2092 0.6697 63.03 0.000
Vibration -0.1637 0.4070 -0.40 0.688

S=104838 R-Sq=0.2% R-Sq(adj)=0.0%
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a1 lsimumnuduiuiveaigAosiersaa P-Value Aaouazkafi 1dfe P-Value fif
1 o é i ¥ @ a A st 1 i |- :’ o

Mt 0.688 FediAnnnaiseduivdngfiniidu 005 aanseazllddniedauals 2 Tul

& w w o s 3 ¥ ° o ¢ @ w da 9 J o

amduiuiiu simiuldihdeyans 2 viimisTinsgdawdunuiiFadudiodeddy

Regression IASHUNauMIANNTURUSIFudy
QNN = 42.2 - 0.164x NMAUaIAiDY (5.1)
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1 ) ' o @ a { 3 v L% 5 o
mnef 0.1 vamsfnyaninavesnw liaugadvesgniiudadniidiwaremsuaninvesdnens lunsesdnvnaan

sl aandtwdhanlfen | mandweds | aauasey | Yinadn | Yinadhniin | Sanmaumnin | anwduazidien
3) (Gewaz) (ewaz) (seunnl) Hamua@d) »3n) Gewaz) @dmasHi)

0 1376 | 13.74 | 13.94 13.81 1,340 198.01 28.60 28.60 1.60

0 13.80 | 13.96 | 14.04 13.93 1,340 199.63 27.74 27.74 1.61

0 1396 | 13.54 | 13.42 13.64 1,340 200.13 27.97 27.97 1.56

5 1379 | 13.99 | 13.73 13.84 1,340 198.63 29.37 29.37 1.71

5 1391 | 13.85 | 13.65 13.80 1,340 198.79 29.39 29.39 1.73

5 13.84 | 13.75 13.82 13.81 1,340 198.96 29.29 29.29 1.66

10 13.89 | 13.83 | 13.72 13.81 1,340 200.08 30.70 30.70 1.72

10 13.77 | 1347 | 13.62 13.62 1,340 200.01 30.65 30.65 1.69

10 13.89 | 13.94 | 1347 13.77 1,340 199.48 30.67 30.67 1.71

15 13.68 | 13.78 | 13.93 13.80 1,340 199.47 3141 31.41 1.86

15 1395 | 13.67 13.85 13.82 1,340 197.72 3144 31.44 1.81

dunlsimhmsaugy : szezvinsgnagnoenugnitutadia (1.5 mm) uasldugdnaenugd 105
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3 ooo; 1 o W {4 * o A = o N
mnaii .1 wansAnyidniwavesnbiaugaveagafiudatafidwanenisuaninuesdms luiniesddnvnabn (w@e)

e ammudonlfen | mndweds | anudisey | Yhinadn | Whnadntin | Sanmaunnin | anuduaziiow
3w (Geway) Geway) (30UMT) %mm(n%’u) n¥n) (Bowaz) @amasHnn)

15 1422 | 13.62 | 14.00 13.95 1,340 198.06 31.48 31.56 1.79

20 13.60 | 13.94 | 13.95 13.83 1,340 198.97 31.56 31.51 1.88

20 14.08 | 13.56 | 13.70 13.78 1,340 197.08 31.51 31.49 1.82

20 13.73 | 13.85 | 13.86 13.81 1,340 202.16 31.49 28.16 1.67

25 1422 | 1397 | 13.95 14.05 1,340 199.13 62.89 31.58 1.87

25 14.00 | 13.84 | 13.99 13.94 1,340 202.54 64.03 31.62 1.84

25 14.06 | 14.15 13.94 14.05 1,340 201.71 63.64 31.55 1.85

30 14.03 | 14.01 | 14.08 14.04 1,340 198.42 62.73 31.62 1.84

30 14.06 | 13.95 | 13.79 13.93 1,340 199.77 63.20 31.64 1.85

30 13.93 | 13.81 14.10 13.95 1,340 198.98 62.89 31.60 1.88

0 13.86 | 13.78 | 13.87 13.83 1,380 199.05 28.16 28.14 1.66

Fanlsihmanaugu : szosviasznhagnosfugniudada (1.5 mm) uaz1$Wufdrenuza 105
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ot ) ' s o Y e 1 @ 9 A o -] '
mMINnn.l N?Iﬂ'ﬁﬁf\]&l']ﬂ'ﬂﬁwﬁﬁlﬂqﬁ'J'llIvlll'duﬂﬁ‘llﬂ\‘lQﬂ?ﬁi‘“ﬂﬁl'I'Jﬂﬁﬂﬂﬁﬂﬂﬂ']‘il!ﬂﬂﬁﬂ‘uﬁ]ﬁl'ﬂﬁ'ﬁ‘l‘ulﬂsEl\iﬁ‘lﬂ?‘\lu"lﬂlﬂﬂ (w8)

vimin amdudhonlfen | mmidwnds | anudasey | vhnadn | Wnadhotih | Sanmsueniin | ansduauiten
n3u) (3euaz) Geray) (F8U/M) ‘i‘vfwuﬂ(n’i'u) ") (Beuay) @awnsHnn)

0 13.83 | 13.44 13.77 13.68 1,380 200.21 28.14 28.11 1.71

0 13.49 | 13.70 | 13.93 13.71 1,380 198.50 28.11 28.99 1.75

5 13.99 | 13.81 | 13.58 13.79 1,380 200.49 28.99 28.97 1.79

5 13.76 | 13.73 | 13.84 13.78 1,380 198.35 28.97 28.94 1.71

5 13.72 | 13.95 | 14.05 13.91 1,380 200.40 28.94 30.58 1.80

10 13.72 1 13.98 14.04 13.91 1,380 192.46 30.58 30.49 1.77

15 14.12 | 1392 | 1361 13.88 1,380 201.89 30.49 31.36 1.84

15 13.90 | 13.80 | 13.69 13.80 1,380 201.73 30.52 31.44 1.88

15 13.67 | 13.42 | 13.61 13.57 1,380 199.63 31.36 31.37 1.83

20 13.62 | 13.65 | 13.83 13.70 1,380 198.98 31.44 31.38 1.85

20 13.79 | 13.69 | 13.67 13.72 1,380 199.17 31.37 31.42 1.85

<V
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4 - ] o W iy 3 (% " of 1
M3 0.1 wansAnudnsnavesna hiaugavesgniiudadnfidwadenmsuaninuesdnes lunsesdivuabn (de)

d 3

dudsiiimaniug : szesvinsznignontugniiudadii (1.5 mm) uazl9iugdnenus

9105

simtin anmuuinnden | aowdwes | aondasey | Phnadn | Yhnadhatn | Sammauanth | anviuasiiou
(n3) (Fewaz) (oway) (38UANN) Fnuaeta) (n3) (3ewa) @amnsAnn)

20 1396 | 13.89 13.96 13.94 1,380 196.84 31.38 31.45 1.89

25 13.82 | 13.98 | 13.95 13.92 1,380 201.34 63.29 31.44 1.90

25 14.11 | 13.94 | 13.94 14.00 1,380 199.30 62.71 3147 1.89

25 13.87 | 13.96 | 13.87 13.90 1,380 201.35 63.32 31.45 1.86

30 14.00 | 14.10 | 13.88 14.00 1,380 202.60 63.78 31.48 1.94

30 14.06 | 14.00 | 14.01 14.02 1,380 198.61 62.62 31.53 1.88

30 13.96 | 14.03 | 14.03 14.01 1,380 202.78 63.88 31.50 1.95

0 13.84 | 13.64 | 13.76 13.75 1,420 201.66 31.42 27.43 171

0 14.16 | 13.94 | 13.69 13.93 1,420 197.58 31.45 27.42 1.69

0 13.73 | 13.85 | 13.91 13.83 1,420 199.17 27.43 27.53 1.70

5 1426 | 13.67 | 13.54 13.82 1,420 198.96 27.42 28.65 1.77
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t a a ' a W {4 ' @ 4 = o ¥
M3 A1 HonsRnuIBnnavesn I liaugavesgniiudatahdwwadensuaninvestnmsluaissddvnain (o)

v amdudanlden | mndweds | aawdiey | Wnadn | Phnadhodin | danmaanin | anwiuaniiew
") (Sonay) (Gouay) (s0UAM) ﬁ'mun(ﬂ%’u) (n¥) (Senay) @anmnsHnm)

5 13.83 | 13.84 13.57 13.75 1,420 200.95 27.53 28.67 1.82

10 13.77 | 13.82 | 13.93 13.84 1,420 198.78 28.65 29.33 1.81

10 13851 13.79 | 13.79 13.81 1,420 199.69 28.67 29.34 1.81

10 14.20 | 13.75 13.86 13.94 1,420 201.96 28.68 29.31 1.83

15 13.88 | 1390 | 13.85 13.88 1,420 203.06 29.33 30.23 1.87

15 13.56 | 13.94 | 13.99 13.83 1;420 196.72 29.34 30.22 1.88

15 1371 | 1393 | 13.49 13.71 1,420 202.94 2931 30.23 1.85

20 1359 | 13.98 | 13.67 13.75 1,420 200.10 30.23 30.57 192

20 13.93 | 13.66 | 13.79 13.79 1,420 204.21 30.22 30.58 1.87

20 13.78 | 13.87 | 13.70 13.78 1,420 203.65 30.23 30.58 1.94

25 14.08 | 13.83 | 13.96 13.96 1,420 199.19 61.51 30.88 191

[y c; ° ¥ ' o o o ar o
Aandsmihmsnugu : szozvssznegnenanugaiiudathn (1.5 mm) uas 19Wugdnaenuzd 105
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im

"

mefi a1 wamsAnudnwavesn iy hinugavesgaiivdadaiidwademananinyesdimsluniesddnuunmdn (de)
vimiin amdutnifen | mmidwets | aomidirey | Yinadn | Mnedhavih | danmauandn | aawduaniien
(n¥3) (euaz) (Feunz) @ounnt) | Hamua@¥) (") (Jewaz) @FanmI )
25 13.96 | 14.04 14.14 14.05 1,420 19749 61.09 30.93 1.93
25 14.18 | 1383 | 14.16 14.06 1,420 200.18 61.92 30.93 1.95
30 14.00 | 14.06 | 13.95 14.00 1,420 199.15 62.26 31.26 1.99
30 1398 | 14.08 | 13.75 13.94 1,420 199.57 62.52 31.33 1.99
30 13.89 | 14.16 | 13.89 13.98 1,420 197.35 61.77 31.30 1.97
0 1401 | 13.67 | 13.74 13.81 1,460 198.64 30.57 28.38 1.79
0 13.99 | 1356 | 14.21 13.92 1,460 198.37 30.58 28.30 1.78
0 13.77 | 13.82 | 13.93 13.84 1,460 200.17 30.58 28.36 1.72
5 13.85 | 13.79 13.79 13.81 1,460 203.96 28.38 28.97 1.84
5 1420 | 1375 | 13.86 13.94 1,460 198.51 28.30 28.94 1.82
5 13.88 | 13.90 | 13.85 13.88 1,460 197.07 28.36 29.00 1.81

¥ ar

daudsiihimaniugu : szozvineszwisgaesiugniiudada (1.5 mm) uagldiugdaonuza 10
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4 - s aoar % 1 3 Y 4 -3 3
m99fi 0.1 wamsanudninavesna hiaugavesgniindathofidwmasenisuaninvesdnasluasesddvinaian (de)

vl mamddinden | momdhweds | andisey | Yhnadn | Pnadhain | sanmauandn | anwiduasiiew
(n3%) (Gozay) (Jovaz) @ouAntl) | Hanua(ada) (3n) (emay) (i3 n)

10 13.56 | 13.94 | 13.99 13.83 1,460 200.01 28.97 30.56 1.84

10 13.71 | 1393 | 13.49 13.71 1,460 201.00 28.94 30.60 1.82

10 1359 | 1398 | 13.67 13.75 1,460 200.02 29.00 30.61 1.82

15 1393 | 13.66 | 13.79 13.79 1,460 198.45 30.56 31.59 1.91

15 13.78 | 13.87 | 13.70 13.78 1,460 195.79 30.60 31.53 1.90

15 1401 | 13.67 | 13.74 13.81 1,460 198.94 30.61 31.55 191

20 13.99 | 13.56 | 14.21 13.92 1,460 199.34 31.59 31.57 1.95

20 13.64 | 14.13 | 13.69 13.82 1,460 199.40 31.53 31.53 2.00

20 13.66 | 14.00 | 13.85 13.83 1,460 198.24 31.55 31.55 1.96

25 13.98 | 14.10 | 13.98 14.02 1,460 202.93 64.12 31.60 2.03

25 13.95 | 13.98 | 13.97 13.97 1,460 199.50 62.99 31.58 1.98

I11



1 a a y a o o 1 Y g a o v
ﬂ]’]\‘lﬁ .1 Naﬂ'ﬁﬁﬂﬂ'lf]'ﬂﬁ‘Wﬁ'UfNﬂ'J'liJ'liJﬂ)JQa'llquﬂﬁu'llﬂ'{l"lTVI'('NNaﬂf]ﬂ'l5!LGIﬂﬁﬂ'llf]\1171'3?\'151u!ﬂ?80ﬂﬁ1?ﬂu1ﬂ!ﬂﬂ (n9)

viwiin pmsudnden | aowtwnds | anwdirey | Yhnedn | Yhnadhodin | sanmauantin | aamdueziien
n%y) (Geowaz) Goway) (38UANN) i:fmuﬂ(n%'u) "¥) (Seway) @amasHun)

25 14.08 | 14.01 | 13.86 13.98 1,460 200.61 63.30 31.55 2.03

30 14.11 | 14.08 | 13.89 14.03 1,460 198.96 62.89 31.61 2.07

30 13.88 | 1407 | 13.97 13.97 1,460 200.47 63.33 31.59 2.06

30 14.05 | 1404 | 13.95 14.01 1,460 199.22 62.89 31.57 2.09

0 13.86 | 13.77 | 13.88 13.84 1,500 200.07 31.57 29.32 1.76

0 1391 | 13.50 | 13.51 13.64 1,500 198.26 31.53 29.31 1.76

0 13.66 | 13.90 | 13.80 13.79 1,500 197.62 31.55 29.34 1.79

5 14.19 | 13.76 | 13.77 1391 1,500 194.44 29.32 29.43 1.85

5 1417 | 13.62 | 14.15 13.98 1,500 200.16 29.31 29.41 1.86

5 13.36 | 13.54 | 13.48 13.46 1,500 198.22 29.34 29.44 1.82

10 13.55 | 13.97 | 13.83 13.78 1,500 202.16 29.43 30.76 1.87

d 3
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MINnnl N?Iﬂ'lﬁﬁﬂ’ﬂ”IEI‘VIﬁ‘wmlﬂﬂﬂ’l'lli‘h!ﬁu@mlﬂﬁ@ﬂﬁuﬂﬂﬂ’]'Zlﬂﬂﬁﬂﬁﬁﬂﬂ'lilmﬂﬁﬂ'uﬂﬂlT’Jﬂ’lilulﬂiﬂﬂﬁ‘un'{lu'mmﬂ (99)

- amudanlden | anudwnds | anwdisey | Yhnedha | Yinedhain | Sanmauantin | anudwauniien
%) (3oway) (3owmy) (30unNT) ﬁ’mna(n’s’u) ®5) (3ownz) Giamns i)

10 13.60 | 13.34 13.98 13.81 1,500 194.61 29.41 30.70 1.92

10 13.83 | 13.74 | 13.67 13.75 1,500 199.91 29.44 30.70 1.92

15 13.63 | 13.63 | 13.63 13.63 1,500 201.89 30,76 31.60 1.89

15 14.14 | 14.14 | 14.14 14.14 1,500 201.73 30.70 31.59 1.92

15 13.92 | 13.92 | 1392 13.92 1,500 199.63 30.70 31.60 1.93

20 1392 | 1392 | 1392 13.92 1,500 198.98 31.60 31.65 1.98

20 13.64 | 13.64 | 13.64 13.64 1,500 199.17 31.59 31.66 1.98

20 13.67 | 13.67 | 13.67 13.67 1,500 196.84 31.60 31.69 1.97

25 1422 | 1410 | 13.88 14.07 1,500 200.93 63.79 31.75 2.06

25 13.93 | 14.11 13.87 13.97 1,500 200.95 63.69 31.69 2.11

o o o ' U o e o 9 Yo dY =
ﬂ?ltﬂiﬂﬂ’lﬂ'l‘!ﬂ')ﬂf}ﬂ DISUSHNISHINGNUNNUINHUYIA (1.5 mm) waz s HUFVNIADANTD 105

129



d‘ - ] s o 9 o 3 - 9/ & -5 o ]
AN N1 N'ﬁﬂ']iﬁﬂ'ﬂ'm’ﬂ‘n‘ﬂfﬂlENﬂ'J'm111’;'(3Jﬁﬂ‘llﬂQgﬂﬂu'ﬂﬂ’iﬂ?ﬂﬂﬁﬂﬁﬂﬂﬂ'ﬁll?‘lﬂﬂﬂﬂlﬂﬂﬂl']'ﬁﬂﬁiuLﬂii)ﬂﬁﬂﬂ')ﬂu'lﬂmﬂ (519)]

Viwiin mndutnnlion | maatweds | mmdasey | Yinedn | Yhnadhain | Sanmauande | anuduauiien
%) (Feray) (Jenay) (sounT) f?mm(n%’u) n¥y) (Fozay) @awnsAn)
25 13.80 | 14.16 | 14.09 14.02 1,500 201.27 63.95 31.77 2.09
30 13.90 | 13.96 | 14.09 13.98 1,500 200.36 63.81 31.85 2.21
30 1391 | 14.04 | 14.06 14.00 1,500 196.89 62.64 31.82 2.24
30 1392 | 1412 | 14.21 14.08 1,500 201.30 64.08 31.83 2.24

o &

dnnlsfimmanaiugu : szuzvinssningnendugniudadn (1.5 mm) uaz 19iugdaenuzd 105
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g .z anuisen myiuazifien
d1dun viamsvugl u e moa
(3ouAnN) @awns/nn)

1 By Hand 1340 1.65

2 By Hand 1500 1.76

3 By Hand 1380 1.68

4 By Hand 1420 1.69

5 By Hand 1460 1.73

6 By Hand 1460 1.76

7 By Hand 1420 1.68

8 By Hand 1380 1.67

9 By Hand 1340 1.64

10 By Hand 1500 1.74

11 By Hand 1380 1.66

12 By Hand 1340 1.67

13 By Hand 1460 1.73

14 By Hand 1500 1.75

15 By Hand 1420 1.71

16 By Machine 1460 1.38

17 By Machine 1380 1.27

18 By Machine 1340 1.23

19 By Machine 1500 1.37
20 By Machine 1340 1.65
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2 - AuiITen mduaziiiow
ddun siamsvugl - - a a

(391/41) (I nN)
21 By Machine 1420 1.31
22 By Machine 1420 1.30
23 By Machine 1340 1.24
24 By Machine 1500 1.40
25 By Machine 1380 1.28
26 By Machine 1460 1.35
27 By Machine 1460 1.38
28 By Machine 1500 1.41
29 By Machine 1340 1.22
30 By Machine 1420 1.32
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g amvudhoniien | amdweds | Wnadhan | Ynedhoth | Shamsuantn | anuiuaziiew qungi
e (Gonaz) (ewaz) ®54) ("3N) (Gewvay) @iamns i) (waiFen)
1 13.44 | 14.13 | 14.09 13.89 163.74 3632 18.15 1.42 41.26
2 14.11 | 1404 | 14.01 14.06 163.46 36.52 18.26 1.48 42.18
3 13.96 | 14.13 | 14.23 14.11 163.52 36.40 18.21 1.50 42.41
4 14.06 | 13.95 | 1434 14.12 163.61 36.40 18.20 1.56 4138
5 14.10 | 1392 | 14.10 14.04 163.54 36.38 18.20 1.41 41.22
6 14.06 | 14.44 | 13.90 14.13 163.59 36.34 18.18 1.42 40.76
7 1412 | 1437 | 14.35 14.28 163.43 36.51 18.26 1.52 42.80
8 13.80 | 14.22 | 13.79 13.93 163.59 36.46 18.23 1.51 41.71
9 13.76 | 14.05 | 14.20 14.00 163.74 36.32 18.15 1.42 41.26
10 1383 13.93 | 1433 14.03 163.46 36.52 18.26 1.48 42.18
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s amddniien | amdwede | Winednd | Banadioin | sanmauentn | aanduazidiew Qamaii
d1dudl Y . . Y . A A u

(Geeaz) (enaz) (3n) (¥) (Gewaz) @amas i) (varem)
11 | 1406 | 1372 | 13.69 13.82 163.62 36.35 18.18 151 41.84
12 [1423] 1375 | 13.96 13.98 163.56 36.50 18.24 147 43.33
13 |13.67 | 13.83 | 13.87 13.79 163.82 36.16 18.08 1.48 41.51
14 | 1389 | 1432 | 14.06 14.09 16339 36.63 18.31 1.46 40.38
15 | 1453 | 1400 | 14.05 14.19 163.63 36.40 18.20 1.60 41.05
16 | 1394 | 1401 | 13.93 13.96 163.63 36.40 18.20 1.43 40.34
17 | 1374 1417 | 1414 14.02 163.74 36.27 18.13 1.40 42.90
18 [ 1395 | 13.53 | 14.08 13.85 163.55 36.42 18.21 1.54 42.52
19 | 1386 1391 | 14.11 13.96 163.69 3635 18.17 1.53 42.86
20 | 1413 1435 | 13.80 14.09 163.80 36.10 18.06 145 41.70
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s anuudnnlden | anwvwnde | Yinadng | wnadind | Sanmsuandin | asmduasiiiewn gamgi
didun v o an “ <
(Fouay) (oeuay) (") (03%) (ewaz) @amasAnn) (walsee)
21 13.69 | 13.93 | 14.06 13.89 163.53 36.41 18.21 1.54 4287
22 |1402| 1415 | 1423 14.14 163.75 36.32 18.16 145 44,85
23 | 1396 | 1437 | 14.16 14.16 163.54 36.46 18.23 1.62 41.82
24 | 1392 1394 | 1427 14.04 163.74 36.27 18.13 1.54 41.84
25 | 14.06 | 1392 | 13.97 13.98 163.44 36.50 18.26 1.42 40.06
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g amdudonifen | sandunde | Wnadnd | Phnednn | sanmauanin | anwduazilen gamgl
aaum (onaz) (Fonaz) (P3%) (M) (Geua) @dmnsnd) (waTe)
1 13.82 | 1429 | 1437 14.16 166.68 30.25 15.36 125 40.66
2 13.85 | 14.09 | 13.87 13.93 166.87 30.35 15.39 1.27 43.52
3 13.99 | 13.70 | 13.89 13.86 170.49 3091 15.35 130 42.54
4 13.74 | 13.89 | 14.16 13.93 168.57 30.68 15.40 1.32 43.46
5 13.99 | 13.90 | 13.93 13.94 165.62 30.27 15.45 1.34 41.89
6 1404 | 13.75 | 1434 14.05 171.45 31.08 15.34 1.30 42.60
7 1432 | 13.97 | 13.64 13.98 170.12 30.63 15.26 129 42.64
8 13.79 | 13.45 | 13.65 13.63 164.69 30.02 15.42 131 42.15
9 1398 | 13.64 | 13.84 13.82 166.68 30.25 15.36 1.25 40.66
10 | 13.87 | 14.15 | 1432 14.11 166.87 30.35 15.39 127 43.52

a 1 o 2 : ' 1 o o o a
dunlsivhmsniug : Iugldunsemaemlsaliuaugad anudsenlumsem (1,420 pm) uaziugdnenuzd 105

0zl



1 QF oF ¥ @ O “'1 4 d v
M3 N3 MsAnYIANUTURUT ST IImsuannvestImstumsduaziiiouninmsadnluesasadrvnadn @o)

oo | eoududnonlien | mmdueds | Pinednd | fBinadhatn | sanmuantn | aamiduaziien gamgil
e (Gowns) (Fewa) () (m3u) (ewas) @dums/ nn) (FaFun)
11 1393 13.89 | 14.03 13.95 169.06 30.90 15.45 1.28 43.25
12 1389 | 13.50 | 14.07 13.82 167.90 30.61 1542 1.29 43.49
13 | 1381 1397 | 1396 13.91 167.13 30.07 15.25 128 41.96
14 1382 1453 | 1417 14.17 169.31 30.34 15.20 1.30 41.98
15 | 1382 13.96 | 14.11 13.96 171.42 30.88 1527 1.33 42.25
16 [1386 | 1428 | 1414 |  14.09 172.64 3116 15.29 131 40.26
17 | 1365 | 1420 | 13.95 13.94 174.69 3167 15.35 1.29 41.22
18 1397 13.63 | 13.77 13.79 171.59 30.78 15.21 1.29 4291
19 [1405 | 1424 | 1373 13.97 168.49 30.39 15.28 1.31 40.51
20 | 1400 | 1401 | 1391 1397 170.64 30.66 15.23 1.30 44.06
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4 amdudonden | avwdwnds | Banadi | Banadhain | sanmsuaniin | aoniduaziieu qaungl
alaum (Geuay) (Gouaz) (%) (n¥) (3ouaz) @anmI ) (waise)
21 | 13.69 | 1406 | 13.75 13.84 170.99 30.81 1527 1.27 41.44
22 1337 1386 | 13.92 13.72 174.45 31.80 15.42 1.29 40.75
23 14.16 | 13.92 | 13.83 13.97 169.19 30.88 15.44 1.30 42.32
24 | 1420 | 13.66 | 14.24 14.03 165.24 30.01 15.37 1.28 41.79
25 | 1377 1410 | 1424 14.04 167.88 30.79 15.50 1.33 40.33
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MINnN N3 ﬂ1§'ﬁﬂﬁnﬂ‘]'lﬂﬂnwuﬁ?'&"ﬂ')'Nﬂ'ﬁlmﬂ'ﬂﬂ‘UfNﬂ'n?nﬁﬂﬂﬂ’l?ﬁuﬁgfﬂﬂui]']ﬂﬂ'ﬁﬁ'ﬂ'l'l‘lulﬂ5ﬂﬂﬁﬂl13ﬂu1ﬂmﬂ (n9)

s amudni@en | avwdwinde | Binadnd | Banadath | sanmauantn | aamduaziiew Qi
aium (Sonaz) (Youaz) (5) () (Genaz) @amas/ ) (waveE)
1 13.79 | 14.18 | 14.08 14.02 146.27 55.35 27.45 1.98 43.15
2 14.11 | 1423 | 14.18 14.17 146.70 55.59 27.48 1.94 40.99
3 1429 | 13.94 | 13.91 14.05 143.16 54.19 27.46 1.95 42.43
4 13.88 | 14.25 | 14.16 14.10 145.89 55.24 2747 2.00 42.02
5 13.79 | 14.05 | 13.86 13.90 143.47 54.35 27.47 2.00 41.63
6 1391 | 1441 | 14.10 14.14 144.90 54.92 27.49 2,01 42.73
7 14.11 | 1394 | 14.13 14.06 14237 53.87 27.45 1.97 42.93
8 13.96 | 14.16 | 14.07 14.06 142.84 54.05 27.45 1.95 41.06
9 14.11 | 13.94 | 13.93 13.99 148.49 56.25 27.48 1.99 41.68
10 | 1400 | 1436 | 14.03 14.13 145.56 55.21 27.50 1.96 42.95
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o amuduthanlden | mowdweds | Yhinadnd | Winadhavin | Sanmauanin | anwiuazidien QoM
cnem (ern) (ouay) (m5%) ") (Gewaz) @Rmnn) (waidea)
11 |1433| 13.82 | 13.75 13.97 146.53 5536 27.42 1.98 41.83
12 | 1382 1426 | 13.99 14.02 143.96 54.51 2747 2,01 39.99
13 | 1397 13.73 | 13.70 13.80 144.04 5439 27.41 1.97 42.90
14 | 1396 | 1423 | 13.84 14.01 142.29 53.81 27.44 2.02 41.59
15 | 1423 1420 | 1413 14.19 145.35 54.96 27.44 1.90 41.82
16 | 13.48 | 14.12 | 13.74 13.78 147.76 55.96 27.47 1.95 4281
17 1397 1431 | 1431 14.19 141.85 53.76 27.48 1.96 41.64
18 | 1421 | 1390 | 14.29 14.13 143.60 54.36 27.46 1.97 222
19 |1410| 1428 | 1412 14.17 146.53 55.36 27.42 1.98 41.83
20 |1413] 1397 | 13.73 13.94 143.96 54.51 27.47 2,01 39.99
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A1TNN N3 ﬂ'ﬁﬁﬂ'}:l1ﬂ31uﬂuwuﬁigﬁ'J'Nﬂ'lﬂlﬂﬂﬁﬂ‘lﬂ\“ﬂ?ﬂ'ﬁﬂ'ﬂﬂ'ﬁﬂuﬂgl"ﬂf‘)ui)'lﬂﬂ'ﬁf“n'ﬂulﬂiﬂ\iﬂ\"n\'u'lﬁlﬁﬂ (ne)

P A 3 o o o o a
C o 4 aubudnandden | aawdwede | Wnadnd | Pnadndn | Sanmauendn | anuduaziien QNN
aaun 4 * 4 [Y) [Y) $ 4 an a ) o
(308aY) (Fonay) (n3Y) (n3Y) (F0p0%) (Haln s/ vn) (yavew)
21 14.18 | 13.94 14.04 14.05 145.77 55.19 2747 1.96 43.00
22 13.63 | 14.38 14.14 14.05 144.50 54.76 27.48 1.98 41.54
23 13.96 | 14.26 13.95 14:06 139.90 53.10 27.51 2.02 41.87
24 14.27 | 14.33 14.13 14.24 141.38 53.42 2743 201 43.05
25 13.81 | 13.99 14.09 13.96 141.07 53.27 2741 1.98 42.22
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o amvdniien | amdhwinde | Winednd | Bnadhodn | Sanmauandn | anafuauiien qamai
ddun y y . y v an o a o
(Gewaz) (Geeaz) (W) (3%) (Gouae) (HamasAni) (vaiteun)

1 1401 | 1386 | 13.93 13.93 | 156.27 39.95 20.36 1.69 41.52
2 1405 | 14.03 | 14.00 1402 |  155.52 39.82 2039 1.67 42.14
3 1400 | 13.86| 13.94 13.93 | 15L62 38.80 2037 1.75 40.61
4 1402 | 13.79| 1421 14.00 |  158.61 40.59 20.38 1.66 44.26
5 1431 1396 | 1371 13.99| 15714 40.21 20.37 171 39.82
6 1409 | 1423| 13.83 1405 |  159.62 40.81 20.36 1.71 42,61
7 14.18 | 1391 14.16 1409 |  155.10 39.79 20.42 172 44.51
8 13.89 | 1413 | 13.72 1391  159.02 40.70 20.38 1.70 4277
9 1390 | 13.79| 14.11 13.93 156.27 39.95 20.36 1.69 41.52
10 [13.89| 14.14| 1385 1396 |  155.52 39.82 20.39 1.67 42.14
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ﬂ'ﬁ'ﬂﬁ 0.3 ﬂ'ﬁﬁﬂiﬂﬂT]llﬂll“ugﬁgﬂ'nﬁﬂ'ﬁ&lﬁﬂ“ﬂ‘\lﬂQ‘\?’]'}ﬁ'l?ﬂﬂﬂ'ﬁﬁuﬂglﬁﬂuil'lﬂﬂ'ﬁ%ﬁ'l'}lulﬂ%aﬂﬁ%’]’lﬂu’lﬂlaﬂ »no)

o4 amvdanifen | aamhands | Binadhait | Phnadhadin | Sanmsuantn | anwduaniieu QaIngil
awun Y v v an o
(Gewaz) (Senay) n¥) ") (Seuay) @iamasAun) (waFsw)

11 14.00 | 14.08 | 13.97 14.01 154.88 39.69 20.40 1.72 41.52
12 | 1428 | 14.06 | 14.04 14.13 160.85 41.13 20.36 1.74 42.99
13 |13.81 | 13.80 | 14.08 13.90 154.30 39.46 20.37 1.66 40.59
14 | 1423 | 14.08 | 13.92 14.08 161.52 41.32 20.37 1.76 40.36
15 | 1426 | 14.11 | 13.94 14.10 158.51 40.59 20.39 1.73 41.12
16 | 1363 | 1438 | 13.99 14.00 162.33 41.55 20.38 1.73 42.05
17 | 1398 | 14.17 | 13.96 14.04 163.51 41.83 20.37 1.65 41.92
18 | 14.08 | 13.65 | 13.60 13.78 156.81 40.25 20.43 1.69 41.65
19 | 1428 | 1407 | 14.24 14.19 159.83 40.87 20.36 1.69 41.38
20 | 13.80 | 14.11 | 14.00 13.97 154.15 39.45 20.38 1.70 41.83
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s amduiadden | mndwede | Banadi | Banadiadin | sanmsuanin | anwuaziiew QaINgil
anaum (ewaz) (owaz) ¥ (i) (Geuaz) @dns ) (Fawe)
21 1424 | 14.01 | 13.67 13.97 161.09 41.24 20.38 1.72 41.77
22 | 1385 | 1384 | 13.89 13.86 157.41 40.31 20.39 1.66 42.61
23 | 1422 1392 | 1402 14,05 159.83 40.77 20.32 175 41.21
24 | 13.69 | 1411 | 1444 14.08 155.59 39.84 20.39 175 42.20
25 | 1441 | 1409 | 14.09 14.20 161.06 41.17 20.36 L.73 39.78
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EFFECT OF THE RICE POLISHING CYLINDER BALANCING DURING MILLING
ON PERCENTAGE OF BROKEN RICE IN A SMALL RICE MILL
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Abstract

This research is aimed to study the implementation of balancing of the rice-polishing cylinder
relating to fracture of the small rice mill. Generally, the small rice mill has been widely used in rural
communities. The cause of broken rice is mainly from the polishing process. Vibration of rice-polishing
cylinder causes rice fracture due fo a space between rubber bung and rice-polishing cylinder is
altered. This unbalanced and vibrated may have been the result from the hand-cast manufacture of
rice-polishing cylinder. As a result, the excessive vibration reduces working life time of the cylinder.
The milling process was investigated, The vibration was done by adding weight of 5, 10 and 15 grams

on one side of rice-polishing cylinder to create unbalancing turning. The average vibration was 6.04,

4.02 and 4.69 mm per second caused the broken rice Increased by 10,68, 4.94 and 3.51, respectively.

Keywords: Balance the rotation, broken rice, Small rice mill.
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