
�

�����������	
��
	�
��� � � ��������	
���
���
����������
������

�������
���� � � � ����������	
��
��	����������
�������� � � � ��������������
����������������������
�����

�����	
��
���������	������
� � ����������� ��!��"����������� �����
�

�����	���

�
#$%%�����&��'�����	#(�)���*�����&��&���'�����+
�,
�-�
-���.����&��������"��/
'��

��+������0,1�2�!3+'0���)�)���	0'��.&�!�����)���	��������
�������0,1��+'��4���-�
��
	�����5��	6��!���2�!4����������&�/�'%,������0������+���%7�
�&���&�3#���
���#�!	-��
��&��3��8����������/�'���0���&���1��0'�%7���+9+�4��*��0�����+�-�
/�'-7��&����&��4������+�
-�1�
�+-�
/�'-7��&��'����#�!��#$:
�	��1���2�!2���-7����3�'������+�-�
/�'-7��&��'�����
���%����1���+�-�
/�'
�'��&���3+'2�&���!+�5���)'�+���2�!)'�2�������3�&�����;����17��-�4����'���
2�!��������������3�9�	��3+'+�	-&�-�
4���/�����,�5���%����1%,���&�-�
%!
�2��-��/����#���#���
4��*��0�����+��&���<�+����&���	��
�/
'�&��'������4���-�-���&����/�'������0,1��

/����#���#���4��������0��3�'3)&���!+�5���)'�+���2�!)'�2��/
'��4��������;/�
���#=�����	��1���� 2�!2���-7����3�'� ���&�� ���2�&>�
�&�+'���17��'�����.
����17�)�>��?��4���
	0'�0'��@A�����B���
�9���2�!���2�&-&��3�'3)&+'������!���4�#	#���>��	?��CA�����B���
�9���
��4���	
��!��/���������1�	��1���3+'+�-�
��+����2�&>�
�&�2�!-&��3�'3)&+'��	����3+�-���@DBE��)��
����ROCIMACFG� �@D@CE����4���	
��!��-�
��+/����#=�����2���-7����3�'����#=�����	��1���
�7�
���)'�+��� ���&�� ���2�&)'�+��+'���17�	;'�;&��3�'� 	#(�	���� B� ��
�9��� ��4���	
��!��-�
��+�
�7�
������;���)'�2��9+�����7�3#2�&+'������!����&���<�/�-7����	+����������&��)'�2����
H- �I�'��	��1���3+'+������%	��
��%��)'�2����2
�&�0����
��-�
	��1����'�����/�'/����
	%��:	���9��'������

%������7����+��&��� <� �7�
���
�'��&���#���#���9+�/�'���	4��� 2�!���	4����)�����+����
�&���<�	��
�
����-�
�����;#���#���4���������������17��-�4����'���2�!���2����.������&��%��
�����	4��!
�+'��	-4��4�����+���/%����&������7����+�-�
�'�������	4����+'��-�����3>+�	%����
+'���.��	-���GD@����4���	
��!��-�
��+��7�
������+�-�����+��&��)'�2������	4����+'���PMMA�
@A� ��4���	
��!��-�
��+� 3+'-7�������2��2�!��"���.#�&�����5�!0���&��'����%���.#2��

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



���/
'���.#-��2���&���<�3+'2�&�JK�B�2�!�L�	
��
������-�1������#���#�����+���0���&��'����/
'
	��+4���
���
�����
�0,1�� 9+�/
'��4����7�4�:������#��"� ���%��
��+	����/
�&� %�����
��	4��!
�4����,���/%0���.�4'�9+�/�'2�����;��2�!-���;���� ���&�� �&�-��� L� 	
��
����
#�!����������-�
��+� �FG�MA�� /�+'����+���-�
	0���+'�����17��������&����#�!��������.#��+
��! ���+����	-����-�
��+;,�� JEA����%����1���3+'�7�	4��
�����4��4��4��*���N�OP�QRRST�3#
#�!�����/�'	��
�4��4��4��*��/���!������)���0���.����&�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 
Thesis Title                            Research and Development of Lanna Umbrella 
 
                                                Products                  

 
Author   Mr. Pichai  Liawruangrath 
 
Degree   Master of Engineering (Industrial Engineering) 

 
Thesis Advisory  Assoc. Prof. Isra  Teerawatsakul                   
 
 

ABSTRACT 
 
 
 Nowadays, Lanna umbrella is one of the umbrella products that is increasingly 
developed by Bor Sang Group to obtain several designs and to expand the 
manufacture to an industrial scale. Owing to the unique characteristics and the beauty 
of the lanna umbrellas, several countries imported them in a rather large scale. 
However, the life-time of the beautiful umbrellas is limited by quality of the materials. 
All materials can be destroyed by mold fungus but bamboo can also be destroyed by 
insects. The general properties of the materials (Sa paper, raw cloth and artificial silk) 
for covering the umbrella structure don’t readily reach good standard qualities in cases 
of waterproof, heat retardation and UV protection. Improvements of the quality of all 
materials are investigated to obtain the long-life Lanna Umbrella for general purposes. 
 
 Attempts at investigation to improve the general properties of bamboos, Sa 
paper, raw cloths and artificial silk in terms of anti mold fungus, insect protection, 
waterproof, heat retardation and UV protection were made by treatment with chemical 
solutions and surface coating materials to achieve the more efficient Lanna Umbrella 
for general purposes. With respect to bamboo bars and pieces, it was found that the 
most suitable sample treatment conditions that provide the best anti mold fungal 
activity were soaking the bamboo bars in 1% vinegar or 1% detergent solution for 6 
hours and soaking the bamboo pieces in 2% copper sulphate solution for 6 hours. 
When bamboo bars and pieces were soaked in a mixture consisting of shelldrite (1:60) 
and ROCIMA243 (1:120) the best anti insect activity of the treated bamboos was 
obtained. It was found that the raw cloths treated with 3% solution of wood charcoal 
ash extract for 6 hours provided the best anti mold fungal activity. With respect to the 
preservation of artificial silks by treating with the chemical solutions in the same 
manner as with raw cloths, it was found that they exhibited the very strong anti mold 
and fungal activity probably owing to the artificial silks provide insufficient nutrients 
for mold and fungi to grow. 

 
The materials for covering umbrellas were treated with various chemicals and 

surface coating materials to find out the most suitable substances to improve the 
properties of the materials in terms of waterproof, heat retardation and UV protection. 
Evaluation by Multiple Attribute Decision Making, the most suitable coating material 
for Sa papers and raw cloths was tin oxide gel followed by urethane (3:1) whereas that 
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for artificial silk was 1% PMMA. The shapes of Lanna umbrellas were designed and 
developed from the round-shaped umbrellas to different geometrical shapes namely, 
pentagonal, hexagonal and nanogonal shapes. Several designs were developed for 
painting on the umbrellas to obtain the more diversity of the Lanna umbrellas. The 
designs were closely related with the cultures and arts of Chiang Mai Province 
together with several designs of traditional Thai arts. Analysis by questionnaire and 
statistics revealed that the highest populations who preferred the nanogonal shaped 
umbrellas (43.8%). Regarding to the designs painted or printed on the umbrellas, it 
was shown that Doi Suthep Temple gained the highest population of 50%. In addition, 
7 QC Tools were applied for controlling quality in producing processes of Bor Sang 
Group. 
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