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1. � �� �� �

(Adjustable wrench)

�� �� � ��  ! "#
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 �
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 �
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 �
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 �
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2. � �/ 0 12 3 465 �7 8

1

12 9 :% ; ) 5 <= > �� � ?#

 
� 10-4 

�m � 0.001 �m � 10-8 m � 1000 �m �
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3.

@A B� CD EF GH IJ ) K5 L M @A B K N EO

0.5mm5 P QR @ S

50

�5 T) K U ,V W XY

mm

#

 
� 0.1 � 0.01 � 0.02 � 0.05 �
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4.

Z[ \] ^_ `a �b cd : 5 = > ef �� gh #

 
�

ij `a kl

   �

m \] ` a Zn i :o ,p c

 
�

qr st : j k uv

  �

wx

 �
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5.

�7 y J z{ |{ } :~ { | :� D r �#
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 �

��

 �

4

�

6.

�� �D � � � �r �

300×12.7×0.64 � 18T5 �7 = > �� � ! �� � � |� #

 
� 300 � 12.7 � 0.64 � 18 �
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7.

Z[ �� : e f 5 = > �� gh #

 
�

�� � �� � �� : �� � ,�5 �� � � � � �

 �

� � �� �� : ��   r

118° 

�

� � �� ¡¢ £

13 mm(

¤

)

� = r ¥¦ § , : § �

 �

¨© �� ª «r ¬ ��
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8.

Z[ ®� ` a : e f 5 = > �� gh #

 
�

� � ¡ � ® } ¯° ^ S± ² ³� 5 «r �a ® }

 
�

´µ ®¶ � ·¸ ¶ ^ S¹ º» o ¼ ; � ½ 5 ¾D ® } ¿ ÀÁ ÂY ) ÃÄ � Å ÆÇ ÈÉ Ê i : ¶ ¢

 
�

§Ë ® } � � ; ° ¡¢ «Ì � �

 
�

I ® }D ÍÎ Ï ± Ð F  5 Ñ ® } Î D Ò Î Ï± Ð F 

 �
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9.

ÓÔ Õ ^Ö

M10×1.5

: E× a Ø65 T Ô E× � �� ¡¢ ÙÚ D ÛÜ

mm

#

 
� 10 � 7 � 8.5 � 11.5 �
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10.

§ ,D Ý Þ Xa ß \à N 5 V Å Æá âã s É äå æ ç à : � è 5 = > �� é � ê § , :± ë#

 
�

ì íî ^ ë

 �

ï ð } íî  ë

 �

§ ,ñ Ø ë

 � CO2

ò� ë

 �
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11.

Z � § ,ó r

1/105 Û § ,+ r

50 mm5 % ¡¢ r

40 mm5 T ; ¡¢ r Û Ü

mm

#

 
� 50 � 45 � 40 � 35 �
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12.

ôõ ö÷ øù

(ISO)

¸ úû ü } ß @r ý þ5 = > ef �� gh #

 
� K

þ ÿD Ý �� �� , -� �� 5 ö "r � �

 � A

þ ÿD Ý � � -� 5 ö "r � �

 
� P

þ ÿD Ý � � � � , -� �� 5 ö "r � �

 � M

þ ÿD Ý 	
 < � �� -� 5 ö "r � �

 �
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13.

ê� � ¡¢

50 mm

� a Ø65 Û ê� â ,r

100 m/min5 T~ N  â Ù Ú D XY

RPM

#

 
� 130 � 330 � 636 � 900 �
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14.

L � � � � �� �� <� �� � � ´ ø S 5 = > e f �� gh #

 
�

� � �� ; � � ! N L �

  �

� � �� % � � ! ¶ L �

 
�

� � ! " L �R � : ��

  �

� N M � L � t �r N � L � = �o ¼r

0 �
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15.

= > �� é � �� ð �� ` a #

 
�

ê�

(Turning)  �

� � `a

(EDM)  �

��

(Milling)  �

��

(Grinding) �
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16.

�

CNS

� � � � T

S25C

-� : e f 5 = > �� Ê i#

 
� S

! "r ! 


 �

¤ ú)

0.25%

" #

 �

� � � ,r

25 kg/mm2 � 25

� -�
 �
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17.

Z [ -� $% V @r &' ( $% <) &' ( $% 5 = > �� Ä Ý) &' ( $% #
 

�

�* +%

 �

, , +%

 �

-. / ë

 �
01 +%

 �
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18.

£2 	3 4 ç 5 r 56 Ç �7 k � ÃÄ £8 9 3 4 ç :: ;< => ? É 	 Ø :@ A5 V Z �B Cl #

 
�

D '

 �

2 E

 �

FG

 �

H I ¶

 
 

�
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19.

\J Â K ÓL 01 É � � , �M Ø65 N O NQP RS R T � 5 U V D � B ± ð ` a S ²#

 
�

	_

(casting)   �

V_

(forging)   
�

W ¯X Ã

(powder metal forming)  �

Y �

(drawing) �
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20.

CD Z ;[ I\ ! � Z ] F^ F  �_ à ` 5 ab c � d� ; �e � � âf g : ± ðh 1 ÃÄ \ Ø ! � V i `

ÃÄ � , , É jk � ,R \] ( .5 «r � B `a ë#

 
�

0 Z l ^ ë

 �

� è ) S ² ë

 �

� â l ^ ë

 �

e 1 ë

 �
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21.

= > �B ± ër mn -� û o S @ : ! � ,û ± ð#

 
�

p q ` r ,û ë

 �

�s / ,û ë

 �

t ú ,û ë

 �

�u v p ,û ë
 �
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22.

� } �w  ± Ð <a Ø Ix ± Ðy z : �� ± ð 5 «r �B ± ë#

 
�

Ò � ë

 �

Í � ë

 �

� � ë

 �

{ � ë
 �
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23. � � @ , � | } < | S : | � ¹ r � #

 
� 50

�

1 � 40

�

1 � 35

�

1 � 30
�

1 �
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24.

�7 Ú ~ � } $~ Ó [ �r � #

 
�

��

 �

� � ,

 �

� � � : -� B þ
 �

øù
 �
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25.

= > �B ± ð ÿ �% ) !\ �� � ) 
 ÃÄ �� E× #

 
�

Z 	 `a

 �

�� ��

 �

ê � `a

 �

l ^ `a

 �
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26. CNC

a ß \ �� mD �B � E S � � Ý ZÇ � � ` a ( è #
 

�

� ² � E S

 �

± ² � E S

 � V

² � E S
 �

� e � E S

 �
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27.

Z [

CNC

ê �

G

� � ` a 5 = > e f �� gh #

 
� G41

} �� ¢ Ð " � Ê

  � G42
} �� ¢ Ð # � Ê

 
� G40

} �� ¢ � Ê � �

  � G03

ÍÎ Ï� � ��

 �
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28.

£ ä �û 4� ç 5 FMS

� � �� :� «#

 
�

�� �� ^_ � �

 �

�� � ó � M

 �

� ( ^_ � �

 �

� ø 4� � �

 �
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29.

= > �� r � �� ~ Ó -� #

 
�

�

 �

�

 �

 

 �

¡

 �
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30.

�

CNS

� ¢5 � £

A0

:¤ ¥V � ¦ ^ S§ £

A3

:¤ ¥#

 
� 2 � 4 � 6 � 8 �
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31.

£ a 4¤ ç 5 ö¨ ©ª " #« � Î 5 ! " ¬ ¤ D � B   ë#

 
�

® �   ë

 �
®¯   ë

 �

® ý   ë

 �

®°   ë

 �
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32.

± ^ �² ¤ ³´ :µ ¶ GH r �#

 
�

Êµ ¶

 �

·µ ¶

 �

� ·µ ¶

 �

¸ ² µ ¶

 �
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33.

\] -� ! "r
CNS SS400

� � ¹º #

 
�

$ � � »¼ ½
400 N/mm2 ¾¿ À

 �

$ � � �¼ ½

400 N/mm2 ¾Á ÂÃ Ä ÅÆ

 
�

Ç ÈÉ � � ,
400 N/mm2 � V_ ��

 �

$ �� »¼ ½

400 N/mm2 ¾Ê ËÌ Í ÅÆ

 �
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34.

�

CNS
� ¢5 = > �� é � a 4¤ çÎ Ï c :D Ð#

 
�

ç à c
 �

� ÷ c

 �

Ñ c

 �

o , c

 �
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35.
Z� Ò� ¡¢ @Ó r

20 mm

<

40 mm5 Û b ¯ � r � � 5 T Rà c + � XY

mm

#

 
� 20 � 25 � 30 � 60 �
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36. � Ô� ÕÖ ×Ø ÙÛÚ Ü Ý Þß à áÖ ×â

 
�

ã ä Ö ×å æ ã ä Ö ×

  �

ç èÖ ×å éê Ö ×

 
�

ëì Ö ×å íî Ö ×

  �

ëì Ö ×å ïð Ö ×

 
ñ
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37.

óô õÖ × Ø Ù Þ

 mmÚ ö÷ ø ùú Ú û üß ý ùþ ÿ �â

 
� 99.99 mm � 100.04 mm � 99.97 mm � 100.08 mm ñ
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38.

û ü �� þ �� � Õ� � ã� â

 
�

	 
� �

 �

 � ä�

 �

� ï

 �

� Õ� ×

 ñ
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39.

�� �� � Õ� �ÛÚ û ü � � �� â

 
�

é� Õ� õ� � é ç

  �

�� �  Þ! "�

 
�

#$ � � ý á %� &' � Ú ( � )* +, - � �

 �

./ � � 0 1 � , -2 ë 3 � Õ4 5

 ñ
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40.

û ü �� þ 6 0 78 � 9: â

 
�

;< = > Ø ? 9 :

 �

@ ý Ø ? 9 :

 �

AB 9:

 �

é 9 :

 ñ
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41.

�� C � D ùE F Ú û ü � � �� â

 
�

GH � 6 0I � D ùÛÚ ã� Þ I �J K G ' LM

 
�

N 6 0 OP D ùÛÚ Q ÞR ê 78

 
�

S T ÞU �V W SX YV WZ / ' TÚ ä[ ý D ù ' \] $ ^ _ �ÛÚ K` Þ 5a b ' _ �

 
�

c T de )* Tf ` g +Ú h] i þ j �ÛÚ 5k %l mn _� o , � Dp

 
 



ñ
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42.

q r ô 5s Ú tu vw

BC

5x ' y � Þ óz

N

â

 
� 300 � 400 � 500 � 600 

 ñ
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43.

�� 9{ å 9 .' � �ÛÚ û ü �� � � â

 
�

|} 9 . �  Þ~ � 9 .Ú C � 0I � D� 0 | õ ' �

 
�

� � 9 . h� � �� � çÚ C � 0� � D� ' �

 
�

� � 9 . �  Þ 9� Ú à �� � 9 : Ú ý � C � 0 �� D' �� �

 
�

� 9 { �� +� � à D ù ' � �� �� _ � Y� � à D ù � ' ïð

 ñ
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44.

û ü � á� � C� � 0 � �¡  ¢ � ÿ £ �¤ ¥¦ § ¨© â

 
�

ª« � �

 �

¬ � �

 �

9 J 3 K� �

 �

® ç� �

 ñ
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45.

û ü � á¯ ° C � 0 D � ÿ ±² � ' , �â

 
�

³ � ¯

 �

´ è¯

 �

µ w ¯

 �

%¶ ¯

 ñ
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46.

�� )* T , � ã · ' � �ÛÚ û ü � � �� â

 
�

)* T, � ã ·å )* � ëì � � i

 �

)* T, � ã ·å K] � � i

 
�

)* T, � ã ·å � ¸ � � � i

 �

)* T, � ã ·å T õ � )* d¹ % �

 ñ
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47.

�� µ � GH ' � �ÛÚ û ü � � � � â

 
�

µº GH »� ì ¼½ ¾ ¿À Á ' D�

 
�

R ê µÂ GH �e Ã &Ä   � &Ä   µÂ ÿ ÅÆ © \Ç � Ý È�

 
�

� É µÂ GH ÊË ÜH x R ê À Á Ã Ú Ì Ü k H x G ê ¦ ! �

 
�

µ � GH ÞÍ 8 Î Y W8 Î GH Ú 5 k _ Kú )* Ï �Ð ë

 ñ
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48.

�� ~ Ñ Ò ø øU Ó� ' � � � �ÛÚ û ü � � � � â

 
�

¸8 ÔÕ Ö × P ¸8 �w ¦ Ö Ø ëì Ó�

 �

ÙÚ Ô C � + �Û Y Ü� ¾ Ý¦ Þ W

 
�

�Ú Ô Ü ß ³ ø Q õ Ü� à R ì 0

1.6 mm

¦ Þ W

 �

9á âw Ó� ú Ö k 9á � ã/ ' ëì ä� »å ¦ 9á âw

 ñ
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49.

û ü � áæ � � � � §ç èé Î ÒÚ å ê� ë Òú Ú Ü ± �½ ì] ¦ í � Òî â

 
�

ë Ò� ïæ �

 �

ðñ æ �

 �

%ò W æ �

 �

F ïæ �

 ñ
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50. ý %ò W � ï© ' ó �ô

3P 220V 20AT 30AF IC2.5kAÚ h L

IC2.5kA

� õs ô

 
�

ö÷ Òø ù

2.5 kA �

ú � Òø ù

2.5 kA �

û� ü�

2.5 kA �

2 ¹

2.5 kA ñ

3

ò

51.

�� ý� Ò õ' � �ÛÚ û ü � � � � â

 
�

ý � Ò õ �  Þþ � Ò õ

  �

ý � Ò õ Ü� ÿ Ò Ï  à ø Ò ¸  à ø Ò ø ÿ � ø Ò ¸

 
�

ý � Ò õ Ò Ï� ' ã� o 0� ÿ à ø Ò ¸

 �

ý � Ò õ¦

ACV

� ' ã� o 0� ÿ � ø Ò ¸

 ñ
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52.

�� ñ U � �' � �ÛÚ û ü � � � � â

 
� M

� �� �ñ U »P þ 	
   P �
 \�  ¬� × �� ' í�

 
�

�� ñ U � �� Ý � �� �ÛÚ � Ý� �Ú þ »P � í� Y ¨ � í�

 
�

� ] 
 ñ U � �� × Ü -

600°C 
�

�� �ñ U � k

1200°C

� O é � �� Ú � �� × Ü -

1500°C ñ
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53.

Ò� � 8 � ( � � á Ò ø ÿ Ò î Ú � � Ò� ÿ

5500°C

k  ¦ � �ò � !� å " �# $ o8 P �Ú -% 8 P & ¦ â

 
�

' Ò ø   ' Ò ¸ ' Ò î

  �

ë Ò ø   ë Ò ¸ ' Ò î

 
�

ë Ò ø   ' Ò ¸ ' Ò î

  �

' Ò ø   ë Ò ¸ ' Ò î

 ñ
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54.

û üß á �Û é �� �� o � P � Y( P � ¦ � )* â

 
�

Ò+

 �

, 2 �Û

 �

ê - �Û

 �

./ 0 �Û

 ñ

1

ò

55.

û ü � áP � �1 D D2 ÿ 3÷ ¦ � � �� â

 
�

4 ¬ �

 �

5 P �

 �

P �


 �

6 P �

 ñ
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56.

78 k à R

20 mmÚ 4

9 ¦ � ] 
 �: ñ : � ø ùÚ ó : � ] · Þ

60 m/minÚ ; 9 <ñ � Þ

0.1 mmÚ =u : ñ

; Ý> ¦ <ñ � Þ ?@

mm

â

 
� 182 � 282 � 382 � 482 ñ

1
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57.

�� : A ø QB CD EF G Ú û ü � � �� � � â

 
�

H Q D© Ü I JK

  �

: � éê � Lê M Ô I � Ô Ú Y A �

 
�

Næ : Aú � [ � GO �Ú P½ � Q Òî

 �

Ó� ± � <ñ ú Ú � R[ O � S ´T � » å
 ñ
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58.

�� U� ' � �Ú û ü �� � � â

 
�

3 K U� à R o

13 mm

k û U V Þ à V

 �

L M U� � 0 U ø ù ¦ L M W
 

�

X W U� C � 0 UY W

  �

U� U V  � �

HSS � Z[ Ú õs U� � � � �� �

 ñ
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59.

�� \ 9 : ¦ ø Q l � �Ú û ü � � �� â

 
�

Ü ] í� X^ _Ú k ( í�

  
�

9á \` J Ü k � a � ` Jb c

 
�

;J K

1-2

Ä Ú Öd K

1/2

Ä Ú k í � íe

  
�

\f 9: Wú Ú � D E f W Y gÚ \h W ¤ ú Ú þ Ü � � ] ¸Ú k � 9á \i �

 

ñ
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60.

�� j T D H QB CD EF G � �ÛÚ û ü � � � � â

 
�

ø Q �k ÷ å j T � ' � l� � � o

3 mm

k û

 �

Ó� m� n j T Do K

1

Ý> k  

 
�

Ü k Ó� j Tp õq r

  �

r� ú � × IB Cs t

 ñ
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61.

ø uô  Ø Ùv Ø Þ

30±0.02 mmÚ û ü � � � � � � â

 
�

= w

=0.04 mm �

 x w

=-0.02 mm �

 y v Ø

=30.02 mm �

û y v Ø

=29.98 mm ñ
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62.

û ü � á 9 : �z é � %l � z � 9 : â

 
�

� A ��

 �

: A : �

 �

9á \ í �

 �

µ{ �z

 ñ
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63.

�� c T' |¹   R } å ^ } ' � �ÛÚ û ü � � �� â

 
�

= > c Tk |¹ õs ëì

 �

|¹ ~ ë c ç ~ì

 �

^ }

=

c �

+

c�

 �

R }� ï Þ �
 ñ
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64.

�� �� � �' � �ÛÚ û ü � � � � â

 
�

Ü � Q ? W � ��

  �

Ü k �z �� ç è' ��

 
�

� 6 �� � � ¾� Ú ½ þ �  �

 �

T �� � Ú þ » P @ � � �
 ñ

1
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65. ý U A¦ � - D� � · Þ

90%Ú �� T¦ D� � · Þ

80%Ú � � U A ¦ D� � · Þ ô

 
� 72%  � 80% � 85% � 90% �� ���� ��� ��� ��� ��� ��� ��� ��� �� �� ��

66. ý �� �ð 0 | õ  Ú � � å | õ' )* d¹ Þ

0.2Ú Ê � � Ã� � h � Ã � ¦ Q� Ú û ü� � �� �� â

 
�

)* � L  

 �

)* � L 

 �

)* � L r
 �

� � å | õ ' � þ ¡ � )* � ��

 ñ
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67.

¢ � D� �� ' £¤ � gå ü¥ � � ' i ù  Þ B C¦ ¹ Ú 0� �  h ùÕ 1 q � T � â

 
�

ì 0

1 �
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