
Şĵõ¹ėĹ�pÅńå`ƈkĊ�Ūŕ�!

EÞŞĵõ�ƆH°Ī¢ƒ�ŞƆ¢ƒ� Õô¯?�óŌ

Ų���ŞƆ¢ƒ�pÅńå`ƈkĊxaÊŚ�è7ěÜ¬ĸ

ĥ1ŀ�ÌĹě¨ƑÇ\1đf¦ÌĹ�pÅńå/”`ƈkĊ
!

4�ńå�Ǝ/”`ƈěÜ¬ÄÉ 

Gŧńå�ƎěTµ�Tă��ĕ`ƈ�|ä1�Û�q�

Á�Ĺ|­;Pěxa1O`ůnæŌ°ě°CĨøÅ
 

/�ńå�pŞĵkĊ 

þÞ�ŞƆ¢ƒ� Õô¯?�óŌŲ���ŞƆ¢ƒ�pÅ

ńå`ƈkĊxaÊŚ�ĳè7ĸĥ1Ý6�ąƟŞĵŷƝńå

�Ǝ
 

ąƟ 12Ý¢ü�¢ƒĞVè7Ŝ¦ģ¦ĹŷƝńå�p`

ƈ�Ÿĺ+ŷ�óæ¢ ńK�p+æã ńK�p+ŷ¢ƒ°C

 ńK�p+ĹƚĚ�
òŽeó¯�óæ¢ ńK�¢ƒ°C 

ńKě1Ý¢ƒńå�pÒƓkĊÓŕ
Ÿĺ�î¦ 4000 N��

ŷ�óæ¢ ńK�¢ƒ°C ńK�`ŌĩtdRƝŞĵ
Ĺ

ƚĚ%¢ƒÑreĹÆƎƝě 5% 

ąƟ 22ŞĵRĹæ¢ ńKÆƝ�æã ńK�¢ƒ°C

 ńK�rÚĹ°C ńK�1ģ¦Ÿĺ3ç
 

ąƟ 32þÞ¢ƒ�|eĹěŷńå�pÆƝ1^yŸĺÆ

Ɲ�ĹƚĚ1ģ¦RĹŷƝńå�pĹç
 



ąƟ 42þÞ“�pńåŞĵêĊ”Şĵ_ć"3ěŷƝńå

�p1�Ö¢ƒ|ä
 

���pńå�ƎŞĵêĊ 

�4�òŽe$ęö71MĂƚ|
 

�/�Že$ęö7eòŽe�óö7(Ɛ1Ýƚ| 70%


�"ÜûòŽe�óö71ÝĐĄÜûƁŕļÅƄ�1�ù�"

ÜûòŽe1Ý¥Ëºï@ěÜûŞĵ
 

���Že�óö71ƚ|RƝ
 

���ŽeŸĺö71ƚ|RƝ
�Ĳ�¶�ñŉý��ÿ1

Ò�g!¶Ÿĺ�p
Ÿĺ�p% 4000 N
 

�1�ĹŷƝńå�pĹç K ŞĵêĊ2K=�ÑreĹÆƝ

-ŸĺÆƝ-ĹƚĚ�/�Ĺŷæ¢ ńKÆƝ+Ĺæã ńKÆƝ+

Ĺŷ¢ƒ°C ńKÆƝ�/201Ĺŷæ¢ ńKÆƝ=Ĺæ¢ 

ńKÆƝ-1080*Ĺ3ç1Ĺŷ¢ƒ°C ńKÆƝ=Ĺ°C ń

KÆƝ-ĹƝ¦°C ńKÆƝ
Ę0ÑreĹÆƝíþÞŽe

�óö7�Ÿĺö73çŞĵ_÷ě1�Ą�ƖT½#ÆƝ�3

ç�ÜŽe�óö7�Ÿĺö7ÆƝ�3ç
 

�U�Že�óö7�Ÿĺö7æ³ŷæ¢ ńKƉƎŞĵ

êĊ2æ³ŷæ¢ ńK�p=�æ³¨Ƒæ¢ ńK-1080�

�20K
 

���Že�óö7�Ÿĺö7æ³æã ńKƉƎŞĵê

Ċ2æ³æã ńKƉƎ=æ³æã ńK�20K
 



�S�Že�óö7�Ÿĺö7æ³ŷ¢ƒ°C ńKƉƎ

ŞĵêĊ2æ³ŷ¢ƒ°C ńKƉƎ=æ³ŷ¢ƒ°C ńK

�20K
ĹƇ°C ńK¾Q¢ƒ°C ńK
 

�)�ĹƚĚC%ĹđĆ�pĿŴĳėƅ
 

��ö7`ķ 
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ŉý
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“ĻŮë”�ÜŁóĦĖÍġĬĖěŮ�æ

¢��¨ƞŮ�Ůë1��
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ăƠ2ĻŮë
	�*ŐŮ1�óæ¢ ńK
%
��1æã ńK
%���¢ƒ°C ńK
%���

iƠ2ĻŮë
	�*ŐŮ1�óæ¢ ńK
%
��1æã ńK
+���¢ƒ°C ńK
%	��

#ĺ2ĻŮë
	�*ŐŮ1�óæ¢ ńK
%
��1æã ńK
����¢ƒ°C ńK
���

�����
�� 
ăƠ2ĻŮë≥128 ŐŮ1�óæ¢ ńK≥11001Ħġķ ńK≥210,¢ƒ°C ńK≥150 

iƠ2ĻŮë≥128 ŐŮ1�óæ¢ ńK≥11001Ħġķ ńK≥160,¢ƒ°C ńK≥120 

#ĺ2ĻŮë≥128 ŐŮ1�óæ¢ ńK≥11001Ħġķ ńK≥150,¢ƒ°C ńK≥90 

 
��	�Ŏoj®ŕ�ó¯?ŌŲ1&n¥Ëƒ�Ĺ¤à

ě°C1æ¢åù�
 

    ĻŮë≥224 ŐŮ1�óæ¢ ńK≥11001¢ƒ°C ńK�ăƠ≥1501iƠ≥1201

#ĺ≥901ūö7�t`ķ��¯ĺ�
 

     �
�	�Ŏoj®ŕ�ó¯?ŌŲ1&n¥Ëƒ�Ĺ¤à

ě°C1æ¢åù�
 

    ĻŮë≥160 ŐŮ1�óæ¢ ńK≥7001¢ƒ°C ńK≥70�ūö7�t`ķ
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1�¢ƒ°C ńK 

óƇ`þÞ¢ƒT²ě°C ńKƁŕŞĵ
 

U�W£ 

1�f¦ě/”`ƈê“ÂƙĿóĹ�`(�6�æ³�ÊƆ

ž1ď�Ö¢ƒ�“
 

2�ókĊ���ĺè7ĞZĮ16�ĺè7%]3 

3�ókĊĘĹƛ¬Ë�ŰŲŝƋ
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ŞĵõĦ¢�ÕôĹ�pÅńå`ƈkĊ�Ūŕ�!

þÞŞĵõ�ƆH°Ī¢ƒ�ŞƆ¢ƒ� Õô¯?�óŌŲ���ŞƆ¢

ƒ�pÅńå`ƈkĊxaÊŚ�è7ěÜ¬ĸĥ1ŞĵõĦ¢�ÕôĹf¦,

ĞVě�pÅńå`ƈkĊ�Ūŕ�
!

1.! Ĺĺ�pÅńå`ƈ!
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%ÌĹ4¢ƒ`ƈě�pÅńåÆƉƎ1G
����

%ÌĹŸĺæ³�p

ÆƉƎ1G
�������

%ÌĹæ³ŷ¢ƒ°C�Ĺ°C�pÆƉƎ1G
�����

%Ì

Ĺæ³ŷæ¢°C�pÆƉƎ
!

�2�G
�����

.�Ÿĺæ³3ç�4000�N�
!

�3�G
����

%ğæġæãŮƜ�ğĺæ¢Ëù�æ¢≤ŵœğĺ�p�œ

Á�¢Ėbé¨ƞğĺįƘě�pƉƎ1�p 1000!~!4000N
!

�4�G
����

.������ � G
���

1ė0�p¥ËĹƌ.m{W5űĒěæ³3!
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�5�æ¢ ńKƠ0 1080ěƇ`%ŷæ¢ ńK�«¹6gě 360"Ůë1

ć"Ůë«¹ 3 " ńK�3ŷƒĹ°C ńKÝ¢ƒè7Óŕ1æßƠ0 150

ěƇ`�iæßƠ0 120 ěƇ`�Ť³Ơ0 90 ěƇ`1·ÞĄC%ŷ_ěEÞ

ÝĈD`ƈ
ŷæ¢ ńKěv8�ŷƒĹ°C ńKěv8ĳ�
!

�6�G
��������

.� !"
!"# $"

! !�  � G

�

1ŷƒĹ°CƉƎěv8% 15K~20K1

ŷ_Ƈ`	20%ěv8% 20K Şĵ1ŷ_Ƈ`
	��1Ý 15K Şĵ�Si %ú?æ

³ěŷƒĹ°C ńK1Ji %ú?æ³ěŷæ¢ ńK�
�

! ! !" = "
$
��

%&+ (& *20
! !�

«0ÌĹæ³ěŷƒĹ°CƉƎÝ�½Şĵ2!

g
������ = 20 * K * s
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�
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�����

.� !"
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! !�  � G

�
1ŷæ¢ƉƎěv8% 15K~20K1ŷ_Ƈ`

	20%ěv8% 20K Şĵ1ŷ_Ƈ`
	��1Ý 15K Şĵ�Si %ú?æ³ěŷƒ

Ĺ°C ńK1Ji %ú?æ³ěŷæ¢ ńK�
�

! ! !" = "
$
��

%&+ (& *20
! !�

«0ÌĹæ³ěŷæ¢ƉƎÝ�½Şĵ2�

g
�����

= 20 * K * j
�������	

�

�8�ÌĹæ³¶º�pÅńåƉƎ`% 5Ƈ`2!

g = g
���� � g

�����
+ g

����
+ g

��������
+ g

����� 

�9�ÌĹć?æ³¶º�pÅńå¨ƑƉƎ 

��æ³¶ºŉý@0$ęö71MĂƚ| 

g = 0 

� æ³¶ºŉýŽe$ęö7>òŽe�óö71Ýƚ| 70%
�"Ü

ûòŽe�óö71ÝĐĄÜûƁŕļÅƄ�1�ù�"ÜûòŽe1

Ý¥Ëºï@ěÜûŞĵ
 

��æ³¶ºŉýŽe�óö7>òŽeŸĺö71ƚ|RƝ 
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+ g
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�� æ³¶ºŉýŽeŸĺö71ƚ|RƝ1�Ĳ�¶�ñŉý��ÿ1

Ò�Ÿĺ�p
 

g = 4000 + g
�����

+ g
����

+ g
��������

+ g
����� 

�5 æã�Ħġ ńKŽeŸĺû] 60%6�1�6ÑƆ
Ħġ��ù¥

ËĦġ ńKě 60%1¿¶ĵŽe�óö71�ùŉý�ñŽû1�p

Ÿĺ1�ùŉý�ñ�Žû1ÝòŽ�óö71Òƚ|ě 30%
 

2.! ¢ƒ°C ńK!

óƇ`þÞ¢ƒT²ě°C ńKƁŕŞĵ
!

3.! Ĺ»Ŧ ńK!

ŞĦĹ»Ŧ ń«¹ŘŬŚĽaè7
�ÀØ¦�!

4.! W£!

ő�Ƃ`ƈkĊ�¢ƒè7¡�¼Ţě�ê16¢ƒè7ŝƋ%]
 
!

!
!
!

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!

ƆH°ĪĹ�pÅńå`ƈkĊ�Ūŕ��
�

þÞŞĵõ�ƆH°Ī¢ƒ�ŞƆ¢ƒ� Õô¯?�óŌŲ���ŞƆ¢

ƒ�pÅńå`ƈkĊxaÊŚ�è7ěÜ¬ĸĥ1ƆH°ĪĹ�pÅńå`ƈ

kĊ��
!

4��pÅńå`ƈěÜ¬ÄÉ 

Gŧńå�ƎěTµ�Tă�ĕ`ƈ�|ä1�Û63%óě��q�Á�

Ĺ|­;Pěxa1O`ůnæŌ°ě°CĨøÅ
 

/��pÅńåŞĵąƟ 

ąƟ 12Ý¢ü�¢ƒĞVè7Ŝ¦Şĵ_ć3ě�Ƙ ńK
�Ÿĺ+ŷ�

óæ¢ ńK+ŷĻŮë+æã ńK+ŷ¢ƒ/Ĺ°C ńK
òŽe�óæ¢ 

ńK�¢ƒ°C ńKě1ÝĈDÒńå�Ǝ� 



ąƟ 22þÞRƒ�|ŁĹěńå�ƎÆƝ1Ý”¸^yŸĺ�p�æã 

ńK�p�ŷĻŮë�p�ŷ�óæ¢ ńK�p�ŷ¢ƒ/Ĺ°C ńK�p1

Şĵ_×BƇ`
 

ąƟ 32þÞ“�pÅńåŞĵêĊ”Şĵ_ć"3ě¨|ńå�Ǝ1�Ö¢

ƒ|ä
 

���pÅńåŞĵêĊ!

11òŽe$ęö71MĂƚ|ńå
!

! ! ! ! 21Že$ęö7eòŽe�óö7(Ɛ1Ýƚ|ńåě 70%|ä
�"Ü

û�ĻŮë1æ¢ ńK1Ħġ ńKÍŊ¢ƒ°C ńK�òŽe�óö71

ÝĐĄÜû� 70%"100%tƐYƁŕļÅƄ�1�ù�"ÜûòŽe1Ý¥Ëº

ï@ěÜûŞĵ
!

! ! ! ! 31Že�óö71ƚ|RƝ
!

! ! ! ! 41ŽeŸĺö71ƚ|RƝ1Ÿĺ�p 4000N
�Ĳ�¶�ñŉý��ÿ1

Ò�Ÿĺ�p
�ğæġæãŮƜ1ğĺæ¢Ëù1æ¢≤ŵœğĺ�p1œÁ

�¢Ėbé¨ƞğĺįƘ1Ĺ°CđĆűĒ�1ćƘ�p 4000N�!

! ! ! ! 51æã�Ħġ ńKŽeŸĺû] 60%6�1�6ÑƆ
Ħġ��ù¥Ë

Ħġ ńKě 60%1¿¶ĵŽe�óö71�ùŉý�ñŽû1�pŸĺ1�ù

ŉý�ñ�Žû1ÝòŽ�óö71Òƚ|ě 30%
!

! ! ! ! 61 ńK� 1080~1180ěƇ`Ýć" ńK 30KN1� 1180~1280ěƇ`

Ýć" ńK 25KN1ŷž 1280Ƈ`Ýć" ńK 20KN
ŷžŸĺû]ěĻ

Ůë�224�æ¢��/168�æ¢Ħġ��/84�Ħġæ¢���1ćŮë 40N


W# K%ċnĹç1þÞ¢ƒć¶ÑrÇ\��0.5~1.5�(Ɛċn
!

71æã ń�p1ÝĐ¢üû] ńKě 80%|ä1ć"æã ńK 20K

N
!

! ! ! ! 81¢ƒ/ĹƇ°C ń�p1ÒƓ 150�Ơĺ�/120�iƠ�/90�#ĺ��1

ć" ńK 20KN
!

! ! ! ! 91«0RüÅƃIŮ1Ý 1.2 ĹçŞĵ ńK3«ŮĪŇãƗŮĪ1Ý 2

ĹçŞĵŮë� ńK
!

101%Gŧæ¢ă´ſŕ1�_ĔŮĪĭņ1ĘŮë¥Ëºï@ěæ³áÏ1



·ÝĐ 1.1ĹçŞĵ ńK
Ůë¥Ëº%ó¶º±àŮëƓ6ūæ³�óö7

řĉěŮë
�_Ĕ�?æ³ƃÙ�4ƏŮ1Ɗ}ĹYƔ#�Ů≤-�¯
!

��Ÿĺö7��óö7�$ęö7!

�����	��ōė�ñěĲ4�/¶1Ý��¶ºƍsö7ŉý
�ō

ė�ñěĲ�¶ƀƕƁŕ�ñŉý1Âƙ¥ËWōė¯?Ŝ¦ě9mÜû
�Ļ

Ůë��ÜŁóĦĖÍġĬĖěŮ�æ¢��¨ƞŮ�Ůë3��
�

��� ��
���

ăƠ2ĻŮë
		�ŐŮ1�óæ¢ ńK
%���1æã ńK
%���¢ƒ°C ńK
%���

iƠ2ĻŮë
		�ŐŮ1�óæ¢ ńK
%���1æã ńK
+���¢ƒ°C ńK
%	��

#ĺ2ĻŮë
		�ŐŮ1�óæ¢ ńK
%���1æã ńK
����¢ƒ°C ńK
���

�����
���

ăƠ2ĻŮë
%	,ŐŮ1�óæ¢ ńK
%%��1Ħġķ ńK
	%��¢ƒ°C ńK
%���

iƠ2ĻŮë
%	,ŐŮ1�óæ¢ ńK
%%��1Ħġķ ńK
%*��¢ƒ°C ńK
%	��

#ĺ2ĻŮë
%	,ŐŮ1�óæ¢ ńK
%%��1Ħġķ ńK
%���¢ƒ°C ńK
���

�����
���

ăƠ2ĻŮë
��ŐŮ1�óæ¢ ńK
+��1Ħġķ ńK
�%���¢ƒ°C ńK
%���

iƠ2ĻŮë
��ŐŮ1�óæ¢ ńK
+��1Ħġķ ńK

����¢ƒ°C ńK
%	��

#ĺ2ĻŮë
��ŐŮ1�óæ¢ ńK
+��1Ħġķ ńK

����¢ƒ°C ńK
���

��G�
mv5y3(@iI$w'\)%Bl��
4�hJb/.db/J:H�N8

R]1�+^e#{H#_q=E��*zpJ:6C0PJ52i��grLT"+^,

ec7�zD5y2W�����

�

��� �
��	�Ŏoj®ŕ�ó¯?ŌŲ1&n¥Ëƒ�Ĺ¤àě°C1æ¢

åù�
�

� � � ���� ��
���

ĻŮë
		� ŐŮ1�óæ¢ ńK
%%��1¢ƒ°C ńK�ăƠ
%��1iƠ
%	�1#ĺ


���
�



��������
���

� � � �ĻŮë
%	,ŐŮ1�óæ¢ ńK
%%��1Ħġķ ńK�ăƠ
%	*1iƠ
�*1#ĺ
���1

¢ƒ°C ńK�ăƠ
%��1iƠ
%	�1#ĺ
���
�

� � � ������
���

� � � �ĻŮë
��ŐŮ1�óæ¢ ńK
+��1Ħġķ ńK�ăƠ
	�*1iƠ
	%�1#ĺ
	���1

¢ƒ°C ńK�ăƠ
%��1iƠ
%	�1#ĺ
���
�

��G�
mv5y3(@iI$w'\)%Bl��
4SpJ:6C?<|7db2i��

F
tfQ7�U704SpJ:?<[6C|7db2i�8u&�|7` � ��pJ:

?<MF
0PQ7�n7���4�oX;J5`>9�tfQ7.0PQ7�J5db/

` ��	 rLkZ.dbJ5/` � rLkZ�VG!eArLxY1< sK���

�

������
�	�Ŏoj®ŕ�ó¯?ŌŲ1&n¥Ëƒ�Ĺ¤àě°C1æ¢

åù�
�

� � � ���� ��
��ĻŮë
%*�ŐŮ1�óæ¢ ńK
+��1¢ƒ°C ńK
+��

� � � ������
��ĻŮë
%%	ŐŮ1�óæ¢ ńK
+��1Ħġķ ńK
+�1¢ƒ°

C ńK
+��

� � � ������
��ĻŮë

	ŐŮ1�óæ¢ ńK
*��1Ħġķ ńK
%��1¢ƒ°

C ńK
+��

��G�a?60PQ7` % ����

1�W5.Ƙ!

11Îðæ¢ēŐ�rÚ¨źēŐ�¹ū�g4¢ñĹYŃ4¤à
!

21KKÝĐ¢ƒÑreĹěÇ\[¦14ŏÇ\�ơŠ% 1
!

31ĹƌŃ4¤àěæ¢9mxa�ň³¹¿GųGƍ�¥Ë1�ùðđĆ

x��Ŏ¥Ë1¹Ĳ4ëƐâ2Ö�eĹƌ
!

41ókĊòŉŔeě.§16�ŞƆ¢ƒ� Õô¯?�óŌŲ���Ş

Ɔ¢ƒ�pÅńå`ƈkĊxaÊŚ�è7%]1ÍŊĘRĹšťIãókĊ
!
51æ¢ħ+ŌŲrÚ2béµ�Ķĕ�� ¨ƞªĶĕ�©ýŨ=�� Šŧ



ěŃĴ°C�æ¢Ġ¬°C
!
!
!
!

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!

Ż7°ĪĹ�pÅńå`ƈkĊ�Ūŕ�!

ókĊíŻ7°ĪĹ�pÅńå`ƈkĊ1í�¢ƒè7ĸĥě�ĢƁŕě

ŗO1ė0Ü¬Ż7°ĪĹ�pÅńå`ƈ
!

4�xa!

�pÅńå`ƈxa6ŷƝ¥Ë ńK�p%&1æ¢ ńK�æã ń

K�¢ƒ°C ńKĳ81Ńĩ% ńK
%�6gŘĤ*ÈĞ�1ţć" ń

Kv8% 20K 1 K%ĹƌěĹç
!

/�Ÿĺ�p�ƚĚ!

1�Ÿĺ�p!

¢ƒŠ¦Ÿĺ6{æã°CŸĺ1ćĺ 4000N
æã°CŸĺî¦%2!

�1��&Ûğĺbé¨ƞƘĜ!

�2��ğĺæ¢Ĉŵg��!

�3��ğĺ6�æ¢Ëù�!

2�ƚĚ!

î¦ƚĚÆ:Ɲě 10%ė0Ĺƌ.m{W5űĒě�p
!

Ɔž|äŸĺ�p�ĹƚĚ�1×Bě�pRƇė0|ä1ÆƎƝ%2!

=G -G -G���� 	� 
���
G !

��æ¢ ńKIş� K KŞĵ!

! ! ! ! æ¢ ńK�pŶĎ2¥Ë 1080�«¹6gě 360"Ůë1ć"Ůë«¹ 3

" ńK�æ¢ ńK�ţλ�1�¥Ë¢ƒŜ¦ěƝ¦ĻŮë�ţ%ζ �
!
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