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 
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 
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אאאאאא
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אאאK 
 

 אאאאאאא
  א        ،א אא  

  א ، א א א אא א
א،אאאא
אאאאאאאאאאאאא
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 
 א א ?א א ? אא  א א

אאאK 
 
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אאאאאK 
 

    א אא א W
אK 

 
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אאWא 
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 
 

אאW א  א       א א 
אאK 

 
 

אאW 
1K אאאK 

2K אאאK 

3K אאאK 

4K אאאאאאK 

 
 

אאאWאאא80K٪ 
 
 
 

אאאאW 
 
 

אאW 
• אאאאאK 
• אK 
• אK 
• אאK 
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W 

אאאאא

אאאאKאא1920

אא،1950אאא

אא

אאאK 
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אא 
 

1K אWאאאאא

אאאFSlag)אא

אאאK 

2אאWאאאא

  א   א  א אא

  א א א  א   א א א 

אאא א א

 א–Welding Gun א א   ،א    א

אאK 

3אאWאאאא

אאאאאאא

  א      א א Fא  א  E

 א א אF    Eא     א  

א  א אSlag Inclusions)א א Cold Laping)E

אFCrater Cracking)EK 

4א  א א  W    א א א א
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  א   א     א א

אאאאHaz)E

אאאאHeat Transfer)EאאF  א

 א אא א א FMolecular Disarrangement)

אK 

5אאWאאא(TIG)


 א א  א א  א א  א אFא E

  א א  א א    א  א

(Short Circuit) אאאאאא

אאאאאאK 

6אאWאאאאא

אאFאאEא

אאא

אFאEאאאFillet weld)E

אאאK 

 
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אאא 
WאK 

WאאאK 
WאאאK 
אWאK 

WאK 
 

 
 
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אFאWE 
  

 
א  א F7א Eא א

אאK 
  אא     א     א 

אKאאאאאK 
 
 
 
 
 
 
 
 
 
 
 

F7E 
 

WאאאW 
  

،א א F8אE א   K
،אאאאאאא

אאא،אאK 
 
 
 
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 
 
 
 
 
 
 
 

F8אE 
 

WאאאW 
אאKאאKאאא

אאאK 
אאאאאאK

אKאF9א10KE 
 
 
 
 
 
 
 
 
 

F9E 
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אאאאאאאא
אאK 

 
F10אEא 
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א 

אאא 

א 

אWאW 
F11אEאאאאKא

אאאאאKאאאאאW 
אאK 

אK 
FאאEK 

אאאא،א،אא
א א K אאא אאאא  Kאאא

אאאאאK 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
F11E 
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אא330א3.000
אK 

אLאW 
אא،אאא

KF13אEאאK 
 
 
 
 
 
 
 
 
 

F12E 
א      א   Kא  א   

 KאאאF15 J20E
אK 

אאW 
 א  K א אאא  

אאאK 
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WאW 
 

אאאאאאK
אאאאF12KE 

 
 
 
 
 
 
 
 
 
 

F13E 
אאאW 

אאאאא K
אאאאאאK 
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 
 
1؟אאא 
 
2؟אאא 
 
3؟אא 
 
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אאאא 

 

אאאאMMiigg 

אאא 
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]< <

אאאא 





א

א





  

2

אאאאא 
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אאאאFE 
 

א    א אא א א   Kא  א 
אאW 

 
WאאK 

WאאK 
WאK 
אWאK 
 
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WאאW 
     א א אא   א א  

אאאK 
אF1WEאW 

אאא
אא אא  Kאא

    א  א  א א   
אאK 

אF2WEאאאW 
אאאאא אאא  Kא

אאאאאאאא
אF14KE 

אF3WEאFאWE 
אאאא

אK 
 
 
 
 
 
 
 
 
 
 

F14E 
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אF4WEאW 
،אאאאאא

K 
 אF5WE   א  Wא  אא א  K

אאא
אאK 

אF6WEאאW 
،אאאאא

אאא
אK 

WאאW 
    א     א  א   

אאאאא
אאאאאאא،

אאKאאאK 
אאאאאK 

אF1WE 
 F 15א E אא א א א 

אאאאאאאK 
 
 
 
 
 
 
 

F15אE 
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אF2WE 
אאאאאאאK 

אF3WE 
אאאFאאאE

אאKאF15אKE 
 
 
 
 
 
 
 
 
 
 
 

F15אE 
אF4WE 

אאאאK 
אF5WE 

אאאאK 
אF6WE 

אאאאא
אK 

 
 
 
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WאW 
אאאאא

אאא א  אאא
אKאאאאאאא

KאאאאאK 
אאאK 

אF1WE 
אאאאK 

אF2WE 
 א   אא א  א א א   

אאKאאאאאא
אאאאאא

K 
אF3WE 

 א  א  א    א א   
אK 
אF4WE 

אאאאא
אאK 

אF5WE 
אאאאאK 

אF6WE 
אאאאאאאאK 

אF7WE 
אאאFאאEאאאK 
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אWאW 
 א א    אא 

אK 
אF1WEאW 

  א א  K
אאאאאK 

אF2WEאW 
אאאKא

אK 
אF3WEאאW 

אאאאא
אאאאאאK

אאK 
אF4WEאW 

אאא
אאאאK 

אF5WEאאW 
אאאאא

אKאאאאK 
אF6WEאW 

אאאK
אאKאאאK 

אF7WEאW 
אאאא

אK 
אאאאא

אאאאאK 
 
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 
 

1אאאK 
 
2אאאאK 
 
3אאאK 
 
4אאא 

WWW.DZPEN.COM  |  ������� ��	



 

  

אאאאאאאא 

 

אאאאMMiigg  

אאא 
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]< <

אאאא 


א





א

א
א

  

3

אאאאא 
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אא 
 

אאאאאאW 
 

 FKE 

 6C15C15K 

 אא،אאFE
0.035FאKE 

 K 

 אאאK 

 אאK 

אאW 
 א   א א   א א   ، 

אא،אא،אא،
א،K

אאK 
 

1אW אאאK 
2אW א     Kא  א 

K 
3אW אאאאאK 
4אW אאK 
5אW אא19،21Fא16E 

 
 

WWW.DZPEN.COM  |  ������� ��	



 אאMig אא 
אא  אאאא 

  

 

- 22 - 

6אW אא100א120א،
אFא16Eאא

אK 
 
 
 
 
 
 
 
 
 
 

F16Eא 
 
 

 
 
 
 
 
 

F16WEא 
 
 
 
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7אW אא20אאK 
8אW אאאאK 

 
אKא

אאאא100
120אאאKאאאא

אא،אאא
א אאא Kאאא

אאאK 
 
 
 
 
 
 
 
 
 
 

F17E 
9Wא אאא

אאKאאאאא
אאאאאKא

אאאאF17EK 
 
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אאאאאאK 
אאאאK 

א،אאאא
אK 

   א    א   א א א א א 
אאאאKK 

،אאאא
אאאאאK 

،א،אאאאאאא
אאאאאאFא

18אKE 

F18KEא 
 
 
 
 
 
 
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אאאאאאאאאK 
אא،א

Kאאאאאאא 
10אWאאאאאאאא

אאאא،אK 
11אWאאא85א˚90˚Fא19L1Eאא

75˚85˚Fא19L2KE 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

F

F19L1L2E 
 
 

 

WWW.DZPEN.COM  |  ������� ��	



 אאMig אא 
אא  אאאא 

  

 

- 26 - 

610אאFא20E 
 
 
 
 
 
 
 
 
 
 

F20E 
אאאאא Kאאא

KאKאא 
א8א3K 

12אWא א א Kאא 
א½Kאאאאאא

אאK 
 
 
 
 
 
 
 
 
 
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13אW א  Kאא
אאFEK 

W 
א،אאאאK 

א14WאW 
K 

אK 
K 

אK 
15אWאאאאאאK 
16אWא א א  א א א א א

 אאאאאאאKאא
 אK 

17אWאאאאK 
  א،אKאW 
 K 

 Kא 

 K 

 אK 

 K 

 
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אא 

FE 
 

אאאאאW 
 FKE 

 5C5C15K 

 Kא،א 

 0.035K 

 K 

 אK 

 אאK 

אאW 
אאאאא

אאK 
א،אאאאא

א،א،אKאאאK
 א א      א    (V) Kא 

אאאאאאא
3Kאא3

אF21EאאK 
 
 
 
 
 
 
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 
 
 
 
 

F21E 
 

אאאאא K
،אא،א،אK 

א5אאא
אאאאKאאאא

302Kאאאא
אאאK 

1אWא א  א   א א  אא K א  א
אK 

2אWא18 22110 130א،Kא
אאK 

 
 
 
 
 
 
 
 

F22E 
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3אWאאא،א
אFאא22KE 

 
4אWא א א     א א א א  

F23אKE36אאK 
 
 
 
 
 
 
 
 
 

F23E 
5אWאאFאא23KEאא

אאא 
 
 
 
 
 
 
 
 

23א 
 
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6אWא א   Kאא    א Fא  24E
W 

 אK 

 אK 

 אאאK 

 

 
 
 
 
 
 
 
 
 

F24E 
W 

 אאאאK 
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7אWאאאאאאאK 
8אW،א

א 3א א אא
אFאא25KE 

 
 
 
 
 
 
 
 
 
 

F25אE 
 
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9אW   א א  א א א א80˚ 85˚ א85˚K
אא90˚אאאאK 
 אאאFאא

19KEאאאאK 
10אW אאאW 
 אאK 

 K 

 K 

 א،אאא
K 

 
11אW אאאאK 
12אWאאאK 

אאW 
 K 

 אאK 

 K 

 K 

 אK 

 אK 
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אאאא،אא(U)
KאאאאFאא26KE 

 
 
 
 
 
 
 
 

26א 
 
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א(T) 
 

אאאאאW 
 K 

 3C6C15FKE 

    ،אא  0.035
?KאK? 

 אאK 

 
 

F27KKEא 
אאW 

אאא אאא א
אאאאאא،

،אTאאKאאאאאא
א  א K    א  א א  F E K

    F  27אE     א  א  ،
אאאאאאאK 

 

WWW.DZPEN.COM  |  ������� ��	



 אאMig אא 
אא  אאאא 

  

 

- 36 - 

 
 
 
 
 
 
 

KאKאאאאאא 
1Wאא6אC5C15K 

W 
אאאאאאאK 

2W         א  K א  
אאאK 

3W א،אאאאK 
4W אאK 
5W אאא921א100120K 

W 
א0.035 

6WאאאאK 
7Wא2.5

28אE 
 
 
 
 
 

F28E 
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8Wאאאאאאא
אא45˚אאא80˚85˚Fא24KE 

9W       א   8 K א
אאאאFKאא25KE 

10W אאאאאאK 
11WאW 

 א 

 K 

 K 

 אK 

12Wאאאא 
KK 

13Wאא(T)K 
14Wאאאאאאאא

F29אKE 

F29אKE 
 
 
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15W אא א א?א ?א אא،אא 
אאאK 

  א    א F א
30KE،אאאFאא30KE 

 

 
 
 
 
 
 
 
 
 

אF30KE 
16W  א، (T)،

אאאאK 
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17WאW 
אK 

K 
K 

אK 
18Wאאאאאא(T)

אK 
 
 
 
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(V) 

אא 
אאאאאW 

 K 

 א10C15C6K 

 א0.035?K? 

 אK 

 K 

 אK 

 K 
אא 

       א   א   
(V) א  אא  א  א א   א אא 

    א אא  א8א א      ،،א
אאK 

Fאאאאאאאאא
31KEאאאאאאW 
 
 
 
 
 
 
 

F31E 
 
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1W אאF30אKEאא
אK 

2W   א  19 21 110 130א א   
אאאאK 

3W  א  א     F  32א E  א
 

  2.5אK 
 
 
 
 
 
 
 

32א 
W 

אאאK 
4W   א א א  א       F א

32KE 
5WFא Eא א א80א˚ 85˚  א85˚

אK69אאFאKE 
6Wא א א א  א א א א א   K

א  א     א א     
אK 

W 
 אאאאאאאאKא

אא95˚אאא،1.5
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 
7WאאאאאאאאKא 

 

F36KE 
 אא95˚א،אא1.5

F36KE 
8Wאאאאאאאא85˚Fא

37אKE 
9WאW 

 K 
 אK 
 K 
 K 
 אK 

(V) אאK 

10W א א  א א א א   א  Fא E
אאאאאK 
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 
11W א2022130150K

אאאאאאK 
12W אאאF38אKE 
13W א90א˚אא7080˚FEאא

אאאK 
14Wאא  אאאא א אאא 

אאאאאF39Eא
אא1.5אK 

 
 
 
 
 
 

F39E 
15Wאאאאאאאא Kא

אKא1.5א 
16Wאאא،אאאK 

17Wאא א א K א א א
אאאאK 

 
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א 
 

1Lאאא؟א 
 
2L؟אא 
 

Wאא 
1 J 
2 J 
3 J 
4 J 
5 J 

 
 
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 

אאאא 

 

אאאאMMiigg 

אאא 
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]< <

אאאא 


א

א


  

4

אאאאא 
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אאאא–א 
אאאאאאאאאאK

 א א  א אא אא  א    
אK 

 אאא א א
אא،אאאאאאאא

אאK 
אאאאא،אא

א א   א  א
אאאאK 

א      א   א א  ،  א 
אאאאאאKא

א אאאאאאא 
אא–אW 

1E א–K 
2E א–K 

3E א–אאא
אאאאK 

?Wאאאאאא
אK? 

אאאאאW 
 J  א א אא   א   א  א אא 

אאא،K 
 Jא،א،אא
 JאK 
 Jאאא،א

WWW.DZPEN.COM  |  ������� ��	



 אאMig אאא 
אא  אא 

  

 

- 46 - 

אאא א אא אא
אאאאאK 

W 
אאאאאאאא

אאאאK 
אאאאW 

אאאאאאאW 
1E אאK 
2E אאאאאאK 

3E אאK 

אאאאאאא،א
אאאאאאK 

אאאאאא
אאא ،אאאא،א

אK 
אאאאאאאK 

אאאאאא،א
אאK 

אאאKא
אאאאF5E٪אא

F100E٪אK 
 א א   א     K  אא 

אאאF5 E٪ 
،אאאא،

FKE 
،אאאאאFאEאאא

אא א K   F15א E٪ 
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 א  אאא   א   ، א   
FאKE 

אא
אאK 

 
 
 

 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
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אא??אאא 
אאאW 

  א    א L  א א   
אK 

 א  א  א   א   
אK 
 אא אא    א   א 
אאK 
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،אאK 
אF95 E٪F5 E٪ ،אא F3 E٪F5E٪،

אא  א،א אא  
א،אא،אאאאא

אאK 
LאW 

 ،א א א     
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 א Fא E א     אאא ،
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אאאFאאEאאK 
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   א  א א،א
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א K א    א   א  א אא  

WWW.DZPEN.COM  |  ������� ��	



 אאMig אאא 
אא  אא 

  

 

- 49 - 
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אאאאאא،FאE
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אא  א א א אא א    א 
אאאאאאאK 

אF25E٪אW 
   א א   א  א א    אא 

אאאאאK 
אאאא،אא

،אאאאאאאאאא
 א  א     א אא    

אK 
אF50E٪אW 

אאאאF25E٪א
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א א א    א   א א F50 E٪ 
 א אא אא  א אא  אא א 

אאאK 
אאאאאאאא

אאאאK 
אאW 

 א ،אאא،א א
אאWאאK 

אאאאאאא
אאאאאאאאאאK 

אא אאא א
אK 

אW 
אאאאאאאאFאKE 

אW 
אאאאאאאא

אאאK 
אאאא

אK 
אאאאאאאאא

אK 
אאW 
אאא،אאא

،אאא אאא א א אא א 
אK 

אאאאאאK 
 
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אאאאאאאאK 
אF25E٪אW 

אא      א  א  א א א א
אאK 

אF75E٪W 
אאאאאאאא2.5

،אאאאאאא
F6.412.8EאאאK 

אF90E٪אW 
אאאאאאF12.8E

אF7E،אאאאאא
 ،  א אא  א   ،א   א  

אאאאאאאK 
W 

אאאא،אאאאא
אא?אא?אאK 

F90E٪א–F7.5٪א–2.5٪אW 
אאאאאא،א

אK 
   א א    א   א F Eא

אאאK 
 א א  אא א אא אאא  א 

אאאאK 
90٪א–37.5א–5٪אW 

אאא،אאאאא
אאK 

אאאאאא
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אאאאאאאK 
אאאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 

1אא؟אא 
 
2؟אאא 
 
3؟אאאא 
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אא 

 

אאאאMMiigg 

אאא 
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]< <

אאאא 


א




  

5

אאאאא 
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אא 
אאאאאאאאא

אK 
אאאאאאא

אאאK 
אאאאאאW 

1E אאאFאKE 
2E אאא?א?אK 

3E אאK 

4E אK 

5E אאאK 

אאאאאK 
 
 
 
 
 
 
 
 
 
 
 
 
 
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אא 
א       א  א  א    

 א  א א א  א    Wא  
 א א  א   א א  א  א

א א    א א אא    א 
אKאאאאא،א

אK 
אאאאאאK 

אSIW 
אאאאאאאאK 

אאF0.40٪1E٪אאא
א،אא،א

 אא א ، א  א א אF1 ٪ J
1.2E٪אאאK 

אMNW 
אאאא،אאאאא

אF1٪ J2KE٪ 
   א ،א   א     א  

אאאK 
אAL JאTLאZRW 

אאאאKאאK
F20E٪אאאאאאK 

אCW 
،אאאאאאאא

אאאאא
F0.5٪12E٪אא א אאא

،א،א،אאאאא
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   אא א אא    א
אF12E٪אאFCDEא

אא،אאK 
NI،CRW 

א W  א אא    א אא  ،א L 
אא?אK? 

א א     א  א   
،אאאK 

אאאאF1٪ J3E٪אא
אאאאאא

א،א،אאאאא،
אאאאאK 

 א ، א   א א  ،   א
אF0.4٪،0.6E٪אK 

אאW 
אאאאאאאאK

אא א  אא  א 
אKאא،אא،א،א

א אאאאא،א
אאאK 

אאאאא،אא 
אF70S –2W 

א  ،  א א אא
 ،א א א  א   א אא 

  ،אא א אא א  
  ، אא   א    ،

،אא אא א 
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אאאK 
  א א    א    א  

K 
אE70S3W 

אאאאא אא
אאאא אאאא

אאאאאא،א
אאאא،א

אאאK 
א  E70S4W 

א  א א א אאא 
E70S3،אאאא،א،א

א  א א  אא،א א
،א 

E7OSG,  E70-IB, E70S6 , E7OS5 
אאW 

אאאאא
אW 

1E  אאאאF1 ٪ J2 E٪
،א،אאאאא

אאK 
2E א  א א א  א א    

אK 

3E אאK 

אER308W 
אאאא304

19٪9٪K 
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אER308LW 
،אא  אא א א،א א

אER308אאאאא،אF
אאא،אKE 

אER308LSW 
אאאאER308Lkא

 אא א  א אאא  F1E٪
،אאאאא 

אאאאאא
א–אאאK 

אER309W 
  אאא  FS Eא

אK 
א304א،א

אאאא304K 
אER 316W 

אאא316 ،319א אא  
אאאאאאאK 

אER 316LHS , ER16LLW 
אאאאאאא

   אא   אER16 LL    א א  ،
אא،אאא

אאאKW 
 

אא–אW 
  א   א א א Wא ،א ،א ،א

אK 
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אאאאאא
אאאאK 

אאא א א א 
אK 

  א   א  א א 5356א  א א
א4043K 

 
אאW 

אאא
،אאאאאK 

Kאאאאא 
W 
 

אFE CUWE 
،אאאאאאאא

אK 
אECUSN-AW 

   א א א    א א ،א 
אאאאאK 

אE CU SN � AW 
אא،אאאאאא

אאאאKאאאאאאK 
 
 
 
 
 
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 
 

1؟אאאאאאא 
 
 
 
 
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אא 

 

אאאאMMiigg 

אאא 
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]< <

אאאא 


א

  

6

אאאאא 
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אא 
 

1אאאאאאW 

אאאאאאא
 אא(Positioners)،אאא

אאאאא،
אאאאאא

،א אא    א     א  
אאאאאאא

אאאאאK 
 א    א    א  א 

אW 
1אאK 
2אK 
3אK 
4אאא135K 
5אאK 

א א   א אא  א    א  
אK 

2אאאאאW 
א        א א  א אא  א 

 ،      ،א א      אא ،א
אאאאאא،

،אאאאאאאאFE
אאאFLeakEאאאא

  א אאאאא א
אאא א א אא  א  א
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אאאאא،אאאא
אK 

3אאאאאFאאאאWE 
 א   א        א  א  

אאאאא،א
 אFא  E  א א אא  א 

،א،אא،
אאא(Steam Boilers)א(Containcrs) Kאא

Kא(CO2)א(Ar)א
אאאאא ،אא،א

אאאK 
אאאW 

1אאאאא،אאא
אK 

2אאא،אאא
(Galvanized)אאאא(zinc)א

  א א  א א 
א א  א אא   א א K  א   

אFאא
א  א א א א  Eא  א      

אF20 J25EאK 
אא،אא،א

אאאאאאK 
א،אאאא א

אK 
 
 
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 
 

אאאאאא
אא 

1אאאK 
2אאK 

 
אאאא

 א   א א  א א   א 
אא،א،אא

(Filter)אא
     א   א אא Kא   א  

،אאאאאאא
אאאא(Mesh Guards)

 K  אא  א     א    
אא،אאאאא

א א  א א  א    א א א א  א
   א    א א א   א  א
אאאאאא

،אאאא 
אW 
1אאאאK 

 
 
 
 
 
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 
 

אאאאאK 
2אאאאאאאאא

א א Kא   א א
א(Stool)،אא 

אאאאא،אW 
1 ،אא אא

א  אא  א    K   אא  
אאאאK 

   א    א א   א  
אK 

 
2אאWא،אאאאא

אאאאאא
،אאאאאאאא

אאFאאKE 
 
 
 
 
 
 
 
 
 
 
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א 

אאאאאא 

3א(Welding Helmet)א،א
אאאאאאאא

אאא 
4אא Wאאאאא

אאאאאאאאK
אאאאKK 

 
 
 
 
 
 
5אאאW 

אאאW 
אאאW 

1אאאK 
2אא אאא א 

אאאאאאאאאאK 
3אאאאאאאא

אאאאאאK 
אאאW 

1  א   א אא  Kא  ،א א א 
אאאאK 

2  ،א    א א א    א   
אאKאאאאא
 א K א א א        

אאאא،אKFאאאEK 
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3 א  א   ،א א  א     
 א  א  א  א   K ،  

אאאא א א א KF
EKאא 

אאW 
1אאאK 
2אאאאאאאK 
3אאאאאאאא

אKאאאא
אאK 

 
4א אאא  א אא    

אאאאאאK 
 
 
 
 
 
 

אאFEאאאא
،אאK 

 אאא   אא א א א  
אאאאא אאאא

אאאK 
 אא אאאאFא

Eאאא(Earthing)K 
 

א 

אאאאאאKאא
אK 
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 
 
 
 
 
 

אאאאW 
1אאK 
KKא2 

6אאאאאאאW 
אאאW 

 אאFאCablesEאאא
אFאאEאאא

(Arcing)K 
 אאאאא(Rcturn Lcads)א

אאאK 
   א אא אא א אא א

(Scaffolding)אאאK 
 ،אאאאא

א א Kאאאאאא
K 

א 

א،אא
אאאאK 
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א 
 

..................................................................................................................................................................  

אאWא....................................................................................................................................1  

אאW........................................................................................................................................................1  

אאאאW..........................................................................................................................1  

אאW..............................................................................................................................................1  

אא................................................................................................................................................3  

אא5.........................................................................................................................א  

WאK............................................................................................................................................5  

WאאאK.................................................................................................................5  
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