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ABSTRACT 
The objective of this research is to require the using Taguchi's method by design of experiments 

a mathematical model was developed using parameters such as, Temperature (T), Moisture (M)  and 
Weigh (W) on rubber milled rice process. After collecting data, signal-to-noise ratios (S/N) were 
calculated and used in order to obtain the optimum levels for every input parameter. Subsequently, 
using analysis of variance the significant coefficients for each input factor on the rubber milled rice 
process were determined and validated. Finally a mathematical model based on regression analysis for 
prediction the rubber milled rice process was obtained. Results from this research showed that 
Temperature (T), Weigh (W) and Moisture (M) have increasing effect on the rubber milled rice 
process but its interaction with other parameters makes it quite significant for increasing the rubber 
milled rice process. 
KEYWORDS:  Taguchi method, Orthogonal array, Milled rice, Husker rubber  
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�� Smaller-is-

Better �+�� ����: ∑ 2
iy  ��+9��#� n �+�,3�����#���92: ,�ก

ก�
��:"�ก�
�:��� )���#� yi ��8� �6>������&���:��2: 

,�ก  







− ∑

=

n

i
iy

n 1

21
log10  

�2&������ Larger-is-Better (����9�
�����7�

���)  

�6;�ก�
����	���
��#�� S/N �6>������+��#��&���:
7��*���0)���6;��#���9���������+9�)�:�
��ก�
�!���
!	ก�:�����*+9�,3�ก�:: ���#����2: ,�ก�&�
:����8 

 







−= ∑ 2

11
log10/

i
L yn

NS                    (2) 

��C9 �  �6> �����7��ก�
�:����3 ��
�0�'��ก�
�� 
Larger-is-Better �+��#���ก��9��:7��*���0(*���0
7��ก
�0��ก�
) )�#�#� y ��ก��9��:�+�� ����9��:7�� 1/y 
)���#� 1/y ��8� �6>������&���:��2: ,�ก 









− ∑ 2

11
log10

iyn
 

�2&������ Target-Value-is-Best (�������
�

�������9�
���
�+,����
����7����) 
�6;�ก�
����	���
��#�� S/N ��8� "� �#��6>������+�

:���9��:)���6;��#����������+9��#���8��6;��#��6>����� ก�0
�#�!	ก�:�����*+9�,3�ก�:: ��0�)��: ���#����2: ,�ก�&�

:����8 

 ( )22
/log10/ SyNS N =             (3) 

�6> �����7��ก�
�:����3��
�0�'��ก�
�� 
Target-Value-is-Best �+�����)6
6
���:��
�0=
�#��6>������F!�� ��+9�����)6
6
��7��*���0�:��
,����������!��1�ก�0�#��F��9�*���0 �3�"�  S/NN �!	9�7C8� 
����,�ก2: �#��3����,�ก��ก�
��8����:��ก�#��)� ��3�
ก�
�	 ��
����*���0�#�26: ��ก�
�	 ��
��������
)6
6
�� �	�1	!�7�� Noise )���	��
������

'��
7��ก
�0��ก�
 

2.3.1 -.ก/��233���
���+���+���ก��ก��������
���!�ก��
�

ก���
�ก��ก��������
ก������
�� ก���ก��������!�ก

1��
��
ก����ก��� 
ก�
��ก)00ก�
�:���: ���	1� Taguchi "�ก�


�:�����82: �CกG�6A,,����9��*��#�ก
�0��ก�
ก�����7 ��
ก� ��: ���&ก���ก������6�+�ก BC9�����8���: 3 6A,,���:�
)�#��6A,,����  3 
�:�0 "
  Orthogonal array (OAs) 
)00 L-27 (33) :����8�,C�2: �3�ก�
�:�����8���: 27 ก�

�:��� 6
�ก�0: ��,3����ก�
�:�����97C8���&#ก�0
�:�0
7��6A,,����9ก3���::��)�:�"���
����9 1 )����
����9 2 
)�: � ก � 
 ,�: �� � �3 � :�0 ) 0 0  Orthogonal L-27 (33) 
Array ��9"
 "�ก�
�CกG��
�8���8 [2] 
 
������
� 2  L-27 (33) Orthogonal Array 

�3�:�0�:��� 6A,,�� 
 ����7 ����ก 
1 1 1 1 - 

2 1 1 1 - 

3 1 1 1 - 

4 2 1 2 - 

5 2 1 2 - 

6 2 1 2 - 

7 3 1 2 - 

8 3 1 2 - 

9 3 1 3 - 

10 2 2 1 - 

11 2 2 1 - 

12 2 2 1 - 

13 3 2 2 - 

14 3 2 2 - 

15 3 2 2 - 

16 1 2 3 - 

17 1 2 3 - 

18 1 2 3 - 

19 3 3 1 - 

20 3 3 1 - 

21 3 3 1 - 

22 1 3 2 - 

23 1 3 2 - 

24 1 3 2 - 

25 2 3 3 - 

26 2 3 3 - 

27 2 3 3 - 
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3.  7�ก������� 
3.1 -.ก/���������*�)���ก���
�ก��ก��������
ก����

��
�� ก���ก��������!�ก 
��+9��3�ก�
ก�����7 ��ก� ��: ���&ก���ก�����

�6�+�ก )���3�26�:��0��6
��	�1	��!7��
 ����7 ��
��ก����������92: ,�กก�
��ก)00�:��	1�ก�
��ก�
	��8� 
27 ก�
�:���)� � �3�7 ��ก� ����92: �3�ก�
)�ก: ����
+9��
��:)�ก7 ��:�)��7 ����ก )��,�กก�
�	��
����!0�#�ก�

�:�����9�3�"� 2: �#�
 ����7 ����ก� ����9��: �+� ก�

�:�����9 4 
������ �+� ก�
�:�����9 5 )�� 6 ����3�:�0 
�:���6A,,����9��C9�2: )ก# �����&�	��9 29 �����B��B��� 
����
+8�7 ���6�+�ก��#�ก�0 11 �6�
��BH���)���83����ก
7 ���6�+�ก�6;� 1.5 ก	��ก
�� 2: 
 ����7 ����ก� ����9��:
��#�ก�0 7.6, 7.7 )�� 7.9 ����3�:�0 �#��
 ����7 ����ก
�&���:��&#��9�3�:�0ก�
�:�����9 19, 20 )�� 21 ����3�:�02: 

 ����7 ����ก��&#��9 19.4, 19.2 )�� 19.6 ��9�����&�	��9 31 
�����B��B��� ����
+8�7 ���6�+�ก��#�ก�0 15 �6�
��BH���
)���83����ก7 ���6�+�ก�6;� 1 ก	��ก
�� �#���3�:�0ก�

�:�����9���+�7��)�#��6A,,��)�#��
�:�0)�:�:����
����9 3 

 

������
� 3 
 ����7 ����ก��92: ,�กก�
ก�
ก�����
7 ���6�+�ก��9)�#���3�:�0ก�
�:��� 

Run TEMP MOIS WEIGH BROKENS 
1 27 11 1.0 9.8 
2 27 11 1.0 9.4 
3 27 11 1.0 9.1 
4 29 11 1.5 7.6 
5 29 11 1.5 7.7 
6 29 11 1.5 7.9 
7 31 11 2.0 15.6 
8 31 11 2.0 15.9 
9 31 11 2.0 15.8 
10 29 13 1.0 13.5 
11 29 13 1.0 13.2 
12 29 13 1.0 13.1 
13 31 13 1.5 17.7 
14 31 13 1.5 17.1 
15 31 13 1.5 17.2 
16 27 13 2.0 11.5 
17 27 13 2.0 11.9 
18 27 13 2.0 11.3 
19 31 15 1.0 19.4 
20 31 15 1.0 19.2 
21 31 15 1.0 19.6 
22 27 15 1.5 10.3 

23 27 15 1.5 10.1 
24 27 15 1.5 10.7 
25 29 15 2.0 14.4 
26 29 15 2.0 14.2 
27 29 15 2.0 14.6 

 
ก�
���������9 ���������9��:"�ก
�0��ก�


ก� � �� � 7 ��ก � � � : �� �& ก� � � ก� � �� � � 6�+ � ก � : �
�3�ก�
�CกG���9,3����7 ���6�+�ก��8���:��9�ก	:7C8���8�"
 
�	1�ก�
�3�����#��F��9����
��#�� S/N )00�#���9��กก�#� 
"� *�:�ก�#� (Larger–the–Better–Type) ��+9��,�ก
 ��
��7 ����ก� ����9��:��9� ��ก�
:����8�,3����7 ��ก� ����92: 
��8���:,C���
���#��93�(
 ����7 ����ก) ��+9����������9
���������9��:�#�6
	���ก�
ก�����7 ���6�+�ก��8���: 
!0�#��������9 �������7��6A,,����8������9��*��#�
ก
�0��ก�
ก�����7 ��ก� ��: ���&ก���ก������6�+�ก��9
*�ก
��0�#��#����)6
6>��7 ��&�0����
��#�� S/N ��9
2: ก3���:2� ��8�)�#�
	9�� �)�:�:��
&6��9 2 )��
&6��9 3 
����3�:�0 )�:�6A,,����9����&#"���������������9��: "�
�	1�ก�
��ก�
	 ���
��#�� Signal-to-Noise Ratios �6;�
ก�
"
 "�ก�
��:�	�",
�:�0��9���������9��:7��)�#��
6A,,��:��ก�#�� 
&6)00ก�
6
�����#����6
��	�1	?�3��
�0
���
��#�� S/N )�:�:����
����9 4  ก�
�	��
��������
)6
6
���3��
�0���
��#�� S/N )�:�:����
����9  5 

&6)00ก�
6
�����#��F��9� )�:�:����
����9 6 *���0
�3��
�0 Signal to Noise Ratios Larger is Better 
)�:�:����
����9 7 *���0�#��F��9�)�:�:����
����9 8 )��
�#���92: ,�กก�
�3����*�: ��ก�
�	��
����
 ����7 ����ก
�6
��0����0ก�0 �����&�	 ����
+8�)���83����ก)�:�:��
��
����9 9  
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� ��
� 3 Main Effects plot for Means–Factor 

 

������
� 4  Estimated Model Coefficients for S/N 

Ratios 
Term                 Coef       SE Coef             T               P 

Constant       22.1013     0.2634                83.904             0.000 
TEMP 27         -1.7530        0.3725                 -4.706            0.042 
TEMP 29        -0.9737        0.3725                  -2.614           0.120 
MOIS 11          -1.7015        0.3725                  -4.568            0.045 
MOIS 13          0.7274         0.3725                   1.953            0.190 
WEIGH 1.0        0.4619         0.3725                   1.240            0.341 
WEIGH 1.5       -1.1533        0.3725                  -3.096             0.090 

S = 0.7902   R-Sq = 97.7%   R-Sq(adj) = 90.9% 
 

������
� 5 Analysis of Variance for S/N Ratios 
Source         DF          Adj SS       Adj MS        F       P 

TEMP         2             34.367            17.1836      27.52      0.035 
MOIS          2            13.119              6.5595      10.50      0.087 
WEIGH       2              6.064              3.0320       4.86        0.171 
Residual     
Error           2              1.249               0.6245 
Total           8            54.799 

������
� 6 Estimated Model Coefficients for 

Means 
Term              Coef              SE Coef           T           P 

Constant        13.2519                  0.2446               54.169          0.000 
TEMP 27         -2.7963                   0.3460              -8.082           0.015 
TEMP 29        -1.4519                   0.3460             -4.196            0.052 
MOIS 11           -2.2741                   0.3460             -6.573           0.022 
MOIS 13            0.8037                  0.3460               2.323           0.146 
WEIGH 1.           0  0.7815               0.3460              2.259            0.152 
WEIGH 1.5        -1.4407                  0.3460             -4.164             0.053 

S = 0.7339   R-Sq = 99.1%   R-Sq(adj) = 96.4% 

 
������
� 7 Response for Signal to Noise Ratios  

Larger is Better 
Level     TEMP               MOIS       WEIGH 

1         20.35                 20.40           22.56 
2         21.13                 22.83           20.95 
3         24.83                 23.08           22.79 
Delta        4.48                    2.68              1.84 
Rank            1                       2                 3 

 
������
� 8  Response for Means 

Level       TEMP    MOIS         WEIGH 

1          10.46    10.98       14.03 
2          11.80                     14.06             11.81 
3                   17.50                     14.72             13.91 

Delta            7.04                         3.74               2.22 
Rank            1                               2                    3 

 
������
� 9 Taguchi Analysis: BROKENS versus 

TEMP, MOIS, WEIGH  
S/N Ratio       Mean      StDev               Ln(StDev) 

19.1087          8.9630    0.304455       -1.23830 
19.1087          8.9630    0.304455     -1.23830 
19.1087         8.9630    0.304455     -1.23830 
18.2728         8.0852    0.177481     -1.77633 
18.2728         8.0852    0.177481     -1.77633 
18.2728         8.0852    0.177481     -1.77633 
23.8178     15.8852    0.174758     -1.78967 
23.8178    15.8852    0.174758     -1.78967 
23.8178     15.8852    0.174758     -1.78967 
22.3169     13.3852    0.230172     -1.48016 
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22.3169     13.3852    0.230172     -1.48016 
22.3169     13.3852    0.230172     -1.48016 
24.4021     16.8630    0.274721     -1.32676 
24.4021     16.8630    0.274721     -1.32676 
24.4021     16.8630    0.274721     -1.32676 
21.7670     11.9185    0.330233     -1.08319 
21.7670     11.9185    0.330233     -1.08319 
21.7670     11.9185    0.330233     -1.08319 
26.2639     19.7519    0.224728     -1.50684 
26.2639     19.7519    0.224728     -1.50684 
26.2639     19.7519    0.224728     -1.50684 
20.1691     10.4852    0.327511     -1.09653 
20.1691     10.4852    0.327511     -1.09653 
20.1691     10.4852    0.327511     -1.09653 
22.7930     13.9296    0.153266     -1.80130 
22.7930     13.9296    0.153266     -1.80130 
22.7930     13.9296    0.153266     -1.80130 

 

3.2 ก��
�������	7���)�	 

& 6 ) 0 0 ก � 
 6 
 � � � � �# � �� � 6 
 � �	 � 1	? �3 � � 
� 0

���
��#�� S/N �#� P-Value ��#�ก�0 0.000 )��ก�
6
�0
�#����6
��	�1	?ก�
��:�	�",��#�ก�0 90.9% "�ก�
�	��
����
����)6
6
��,�ก P-Value ���
��#�� S/N ���#���#�ก�0 
0.035 
&6)00ก�
6
�����#���6
��	�1	?�3��
�0�#��F��9�
2: �#����6
��	�1	?ก�
��:�	�", ��#�ก�0 96.4% �#����ก�

���6
��	�1	?':'���3��
�0���
��#�� S/N 7��
 ����
7 ����ก�+� 


 ����7 ����ก =22.1013-1.7530(TEMP) 

-0.9737(TEMP) -1.7015(MOIS) -1.7015(MOIS) 

+0.7274(MOIS)+0.4619(WEIGH)-1.1533(WEIGH) 
)�����6
��	�1	?':'���3��
�0�#��F��9�7��
 ����

7 ����ก�+� 

 ����7 ����ก = 13.2519-2.7963(TEMP) 

-1.4519(TEMP) -2.2741(MOIS) +0.8037(MOIS) 

+0.7815(WEIGH)-1.4407(WEIGH) 
 
 

4.  ����7�ก�������,���������,�� 
,�กก�
�CกG�ก�
���������9 ���������9��:"�

ก
�0��ก�
ก�����7 ��ก� ��: ���&ก���ก������6�+�ก
�:�"
 �	1�ก�
��ก�
	��8� !0�#��������9 ��������+�
�����&�	  29 �����B��B��� ����
+8�7 ���6�+�ก 11 
�6�
��BH���)���83����ก7 ���6�+�ก��#�ก�0 1.5 ก	��ก
���3�
"� 2: 
 ����7 ����ก�F��9���&#��9 7.73 ก�
�:����!+9��+����
*����#���กก�#�*�,�กก�
�3�����:��	1���ก�
	 BC9�'+��#�
�6;�6
	�����9���
�02:  :����8��	1�ก�
��ก�
	����
'�3���
��ก)00ก
�0��ก�
ก�����7 ��ก� ��: ���&ก���ก�����
�6�+�ก��#����6
��	�1	��! )�������:��ก�#��,�'&ก
�3�26�!+9�"
 "�������ก

�ก�
*�	���
+9��ก�����7 ��
ก� ��"� :��	9�7C8��#�26 

" � � � � �	 ,� � ��8 � � � ก � 
 �C ก G � * � ก 
 � � 0 �# �
�#�!�
��	���
���9�3��7 ��6;����กBC9���*��#�
 ����7 ����ก
"�ก
�0��ก�
ก�����7 ��ก� ��: ���&ก���ก������6�+�ก 
*���!1���92: ,�)�:�,3����6A,,���3��7 ���9��*�ก
��0�#�
ก�
ก�����7 ��ก� ��: ���&ก���ก������6�+�ก!0�#�6A,,��
��8����������3���@�#�ก
�0��ก�
 ก�#���+� �����&�	��9
��กก�#�"�
�����,���*��#�6
��	�1	��!"�ก�
ก�����
7 �� ����
+8��93��
+��&�7C8�,���*��#�ก�
)�ก��ก7��7 ��
��ก )���83����ก��96>���7 �26' ���ก�ก	�26,��3�"� ก�

ก������6�+�ก2�#��� ���������#�,�2: 7 ��ก� ��6���
ก�0)ก�0��ก�ก	�26 �!
��F���8�6A,,����8������92: 
ก3���:)���#���9���������9��:,�
#��"� ��6
��	�1	��!
)���3�"� 2: �#����������9��:"�ก
�0��ก�
ก�����
7 ���6�+�ก"� 2: 7 ��ก� �� �#��!��1��7 ��กH��*� )��#���9�� 
)��#��!
��6�&ก7��!��1��7 �� ��������:7��7 ���6�+�ก 
)����������
'7����
+9��ก�����7 ��ก� �� �����
+9��
ก� �� � �7 � �ก � �� )� � *& 6 E	 0��	 � �� กH � 6; �6A , ,� � " �
ก
�0��ก�
*�	� 

�#��
 �0 0�	 1�ก �
 �� ก� 
	  �# � ���: �ก )� �� 6; �
�	1�:3���	�ก�
��9��6
��	�1	��!�3��
�0ก�
���#���9:���9��:
: ��ก�
�7 �"ก� �# �!�
��	 ���
���9 2: ��ก)00��#��
���������9��:ก�0��ก�
6
�0�#�0���#������+9��277��
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7 �ก3���:)��ก�
��:�	�",!	,�
��6A,,�����ก��9�#�*�
ก
��0�#�ก
�0��ก�
 ก�
��ก)00��ก�
	�6;���
+9���+���9
�3���@ ��ก�
	2: "� �3�)���3���#���#��)���6;��	1���9�6;�

�00,��3�26�&#��

'�� � ����)�������!7��
ก
�0��ก�
 

 

5.   ก����ก��+���ก�- 
 7�7�0������ก�&�
�
�����
�������ก�
 ��7�
�	��ก

�������ก�
 ����	��ก

�����
� ����	������
���������
�
����� ����  ���!���! �
���"��# "� ก�

���0�������"�ก�
�3�����*����"��
�8���8 
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