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F1Eא Welding fundamentals 

1.1EDefinition
،אאאאאא

،K

2.1EאאWelding types
אאאW

1E אאאFusion weldingFא،אא،א،אE
2E אאPressure weldingF،אKE 
3E אאאFאא،א،אE 

אאאאאאאא
אאאאאאאא،אKאא

אאאאאW،אא،א،א
אאאאא،אW،אא

K

3.1EאאאApplications of welding 

אאW
1E Fאאא،אE
2E אFאאאE 
3E אאFאאא،אאאאE 
4E אFאאאא،א،אE 
5E אFאE 
6E אאאFאE 
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4.1EאWeld joints
،אא،אאאאאאK

אאאאאW
אButt،אאLap،אCorner

אEdgeFTET- jointK
אF1.1EאאKאK




אF1.1WEאאK

5.1EאEdge preparationW
אאאאאאאאאK

אFאEW
JאאJאא
Jא

אאאK
KאאV4–15

X<15KKאF2.1EK
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אF2.1WEאאK

6.1EאWeld pool
אאאKאאא

אאאF<10EאאKא
F3.1EאאK


אRoot run

אאFilling runs
אCapping run

אF3.1WEאא
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7.1EאWelding positionsW
אאאW

אFlat،אhorizontal،אvertical،אoverheadK
אאאאאאא

F4.1EאאFאאE

אF4.1WEאK
K8.1EאWelding movementsW

אאFאEאא
אאאאאאKKK

אאאForehandאBackhandKK
אאFאWeavingE

אאאKK
אKאאאא

א



227 א אא 

 אFEא 
 
 

- 6 - 

אF5.1EאאאאKK
 


אF5KWE

Jאא 
Jאאאא
Jאאא
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אF5KWE

JאאJאF>3E
JJ

F30E٪א
 


אF5KWEא


אF5.1WEאK
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9.1EאאBasic weld symbols
אאאא

אF6.1WE



אF6.1WEא


FEאאF7.1WE






אF7.1WE
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8.1WאFאאאא

אF8.1WEאא
אאאF9.1W

אF9.1WEא


אא10.1W


אF10.1WEא
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אאW

אאאKאא
אאאאKאאW


FאAאא
Lא Pאאא

אאאא
אאאאאא

אF11.1Eאא

אF11.1WEא
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10.1EאאSafety rulesW
1.10.1Eאאאא

Safety precautions in electric Arc - welding                                                  
1J א

• אHot part K
• אאDry and hole – free GlovesK
• אאK
• אK
• א{א {אאאK
• אאK
• אאK
• אאאא،אK
Kאאאאאא •
Kאאאא •
• אאאאאאK
(hot work permit)Kאאאא •

2J אVentilation   

• אא{אאאאאK
Kאאאאאא •
• א{א

אא{א{אא
אPhosgene)Eאhighly toxic
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3Jאא 
• אאאאא{אאאאאK
• אfliter plateאcover plate  K
• אאK
• אK
• K
• אK 
 

2.10.1Eאאא
Safety precautions in Oxy Acetylene welding  

אאW
1E אאאK
2E אאK 
3E אאאאFאEK 
4E אאא10אK 
5E אאאK 
6E אאאאאK 
7E אאK 
8E אאאאאK 
9E אאאאK 

10E א(reducing valve)אאאK 
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11EאאאKא،
אאא،אK 

12Eאא،אK 
13EאאK 
14EאאK 
15EאאK
16Eאאא 

אW
17Eאאאאא10K 
18EאK 
19EאאK 
20E،אאא 

 
אW

21EאאאאK 
22EאאאאאאK 
23EאאאאK 
 

אW
24EאאK 
25EאאFCO2KE
26EאאאK
27EאK
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28Eאא،אאKא
אאK

29E،אאא،
אאא،אאKא

אאK 
30Eאא،אK 
31Eא،אK
32EאK
33EאאאאK 
34EאאאאאאאאK
35EאאאK
36Eאאא،אא،אK
37Eאא،א،אK 
38E،אK 
39EאאאK 
40EאאאK


אאW
1E אK
2E אאאK 
3E א

EFKEFאK
EFEFאK

4E אאK5EאK 
6EאאK7EאK 
8EK9EאאW
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10E5אאK
11EאאאK 
12E6אאאאK 
13E6אאא 
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אא

אא
_______________________
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אאW
אאאאאאאאא

אאא،K


אא
אאאאאאW

J אאאאאK
J אאאאK
J אאאK 
J אאאK 


אאW

4אK
4אK


אאW

אאK


אאW
אאאK












227 א אאZאא 

 אFEאא 
 
 

- 18 - 

2EאאאThermal welding
،אא،אאאאא

אא،אKאאW
JאאאFאא
JאאאFאאאאE
JאאאFאאאאאאא

אE
JאאFאאאאE
JאאFאאEK
JאFאE
JאFאאE

،אאאאאאK
1.2EאאElectric arc welding

אאאאאאFאEאא
אאאאאאא

אאא
1.1.2WEW

אא1881אא،א
אאאאאאא

אK‘אא1895אאא
אK1905אא

אאאKאKKא
אאאאאאאא

אאא
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K2.1.2EאאW
- אFאאBase metalEא

FאKKKE
- אאאא

אאאFאאEאא
אאאאאאK

Jאאאאא
אאאאא

אאK 
- אאאK 
- אאאF2–3Eא

אKאאאאK 
- א،אאאאF

אEאKKאאאא
אאאאKKאF1.2Eא

אKK 

אF1.2WEאא
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3.1.2EאאW
אאאW

Eאאאאאאאא
אאאאאK

Eאאאאאאאאאא
אאאאאאאK 

EאאאאאK
אאאאאא

אאאK 
EאאאאאKאאא

אאאאK 
Eאאאאאא

אK
אאאאאW

EאאDip or short circuiting – transfer
אאאKאא

אאאKאאאF
אKEאF2.2KE


אF2.2WEאא
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EאSpray transfer
אאאאאאאKאא

KKKאאא
אאאF3.2KE

אF3.2WEא
Eאא Pulsed transfer  

אאKאא
אאKאאאא

אאאאאK
אF4.2KE


אF4.2WEאא
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K4.1.2EEאאאTypes of Arc welding W
אאאאW

JאBare electrodeKאא 
- אאFWE 

E אאShielded arc welding  
E אאSubmerged arc welding 

- אאאאFWE
E FאEא 

 Tungesten Inert gas arc welding  TIGK 

E אאF(MIG  Metal inert gas 

arc welding 

אF5.2EאאאK



א


                                             MIG          TIG

אF5.2WEאאאK
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5.1.2EאאאAdvantages of arc welding W
- אאא4000˚ 
- אאאאKK
- אאאK 
- אאאאאאא 
- אאאאא

אאאאא 
- KJאK 

6.1.2EאאElectric current W
אאאאDirect currentK

אאAlternating currentK
- 690אאK
- אאאאאאW 

                                    Current [A] x arc voltage [V] x 60 
- Heat input (kj/s) = ------------------------------------------- 

                                     Travel speed [mm / min] x 1000
אאאאW،א،א،א

אאKאאאאאאא
אאאKאF6.2E

אאאאאאאאK

אF6.2WEאא
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1.6.1.2EאאאW
- אאאאא2.5א6.3K

אאאא
אKאאW 

 
אאאאא

FEFFEE
2.55090
3.265130
4.0110185
5.0150250
6.0200315
6.3220350


2.6.1.2EאPolarityTypes of 

אאאW
Direct polarityIndirect polarity

JאFEJאFE
JאJא
JאJאא
JJ
JאאאJאאא









 



227 א אאZאא 

 אFEאא 
 
 

- 25 - 

אאאW
1EאאאאK
2EאאאK
3EאאK
4E؟אאא
5E؟אאאא
6EאאאK
7Eאא؟
8E؟אא


9EאאW


EFאאאאEFאאK
EFאאאEFאאאK


10EאW

EFאאEFאא
EFאאEFאא


11EאאאאאאW


EFאאEFא
EFאEFאא 
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אא
אא

___________________________
אא

אא
א

___________________________
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אאW
אאאאא

،אK


אא
אאאאאאW

J אאאK
J אאאK 
J אאאK 
J אאאK 
J אא،אK


אאW


2אK

12אK


אאW


Kאא


אאW


אאאK
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2.2Eאאא
1.2.2E

אאא1914אא
אKאאאאאאF

אאKאאאאאא
אKאאאאא

אאאאאKא
אאאאאאא

אאאאKאאא
אKאFאO2אH2

אN2אאאאא
אאאאE

אאאKאF7.2E


אאאא

      submerged Arc welding                             Shielded Arc welding  
   אא

19141930JK
אF7.2WEאK
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2.2.2Eאאאא
אF8.2EאאאאK

אF8.2WEאאא
3.2.2EאאW

אאW
Jאאאאאא
Jאאא
Jאאאאא

אא
Jאאאאאא
Jאא
Jא
J
Jא
JאK


،אאW
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אAcid coveringsKא
אאאאK

אCellulosic coveringsאK
אאאKאאK

אאK
אRutile coveringsאKא

אאאאאKאא
25 to 30 ml/100gאא

אBasic coveringsאא
אאא

4.2.2Eאא
אאאאW

J،אאאאאא
אא،אאאK

JאאאאאאאK
JאאאאאK
JאאאאאאK

5.2.2EאW
،אאאאאK

אאאאKאאאDINא
[1]148155KאאBS639א156
161K

אאAmerican welding societyFAWSE
א،Kאא

KאE – 6010אאאאא
W
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EאאאK
60א60000אF420 N.mm-2E

1אאFK2،א3
אE

0،
J1

K
J2FאאEK
J3אאאK 
J4אאK 
J5אאK 
J6אאאK 
J7אK 
J8אאאא

אאK
אא،אאA1, B1, 

B2,…אאאאK
  :     ملاحظة

אאאאK
אאא1102001060

K
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אאאאW
1EאאאאK
2EאאאאK
2E؟؟א
4E؟אא
5EאאW

  E – 55 2 4                    
6EאאאאאW


EFאאאEFאאא
EFאאאאEFאK
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אא
אא


אא

אא
אאא

MIG 
______________________



227 א אאZאא 

 אFEאא
 
 

- 34 - 

אאW
אאאאא

אא0MIG)E،K


אא
אאאאאאW

J אאK
J אאאK
J אאאK 
J אאאK 
J אאאK 
J אא،אK


אאW

4אK
8אK


אאW

אאK


אאW
אאאK
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3.2Eאאאאא
Metal Inert gas arc welding (MIG)        

אאאאאא19201950KK
WאאMIGאאאא

אאאTIGאאא
אאF2400Eאא

K

1.3.2Eאא
אF9.2EאאאMIGKאאא

אאאFE
אאKא

אאאאאאאאא
אאאאKKאאאא

אאאKKאא
אאאKאאא

אאאא،אKK 

F9.2WEאאMIG - Metal inert gas arc welding
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2.3.2EאאאMIG - Equipment 

אF10.2EאאאאאאאאK


אF10.2WEאאא

אW
אאKאאאא

אאאאKאאא
K


אW

אFאEאKא
אאK
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אW
אF11.2E،א،אאאאא

אא،א،א،אKK



אF11.2WEאKא

אW
אאאאאא

אKאאK


אW
אאאאא

אאאK


אW
אאאאא

KאF12.2Eאא،אK
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אF12.2WEאא،אK


אאW

אאאאK


אW
אאK


אW

אאK


אW
אא،אאא

אאK
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3.3.2EאאאInert gases 

Jאאאאאאא
K

Jאאא،א،א،אK
אאאK

JאאאW
Gאאאא
GאאאאאאאאK
GאאאאK
JאאW




אא
אאאא

א
אאאא

אא



K


- אאאאK

5א٪אאאK
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אאאאW
1EאאאW

EFאאEF
EFאאEFאאאא


2EאאMIGW

EFאEFאא
EFאאEFא


3EאMIGW

EFא
EF
EF
EF


4EאMIG W

EFEFEF

5EאאMIGאW

EFEF
EFEF


6EאMIGW

EFאFEאאא
EFאEFא 
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אא
אא


אאא

אא
אאא

TIG
_________________________________
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אאW

אאאאאאאא
אאאFTIGE،

K


אא
אאאאאאאW

JאאK
J אאאK
J אאאK 
J אאאK 
J אאאK 
J אא،אK


אאW


2אK
4אK


אאW


אאK


אאW


אאאK
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4.2EאאTungesten inert gas arc welding 

1.4.2Eא 
אF13.2Eאא،אאא

אאF3400EאאאK
אאאאאאאאK


אF13.2WEאא


JאאTIGאאFאEא

אאKא
אאF200EאאK

JאאאאאFHigh frequencyKE
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2.4.2EאאTIG 

אאאאאMIGא
אאאKאF14.2Eאאא

אTIGK



אF14.2WEאאTIG
אאאאאKאא

אאאאאא
אאK
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 אFE
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3.4.2EאTIG
אאאW

Eאא
אאאאאאאK

אF15.2EאK


אF15.2WETIG

Eאא
אאאאKא

KאF16.2EאאK


אF16.2WETIG
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ETIG
אאאאאK

אאאKאF17.2EאK


אF17.2WETIG

4.4.2Eאאא
אאאא1.5–4.5אא

א1אJ2٪אKאא
W

- אאJא 
- אJאאא

JאאJאאא 

،אאאא
אא،א،אא،אאאK

אאאאK
אאא
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5.4.2Eאא
אאאאאאKK
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אאאאאW

1EאאאאW


EFאאEFאא
EFאאEFא


2EאאאW

EFאאאEFא
EFאאאEFאאא


3EאאW

EFאEFא
EFאEFא

4EאאאTIGW
EFאאEFאאאא
EFאEFאאא

5EאTIG W


EF
EF
EF
EFK

6EאTIGW
EFאאEFא
EFאEFא
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7EאאTIGW
EFאEFאאK
EFאאאאEFאא


8EאאTIGאאW

EFEFEFK

9EאאאאTIGאאW

EFEFFEK

10EאאTIGW

EFאEFאEF300A
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אא
אא


אאא

אא
אאא

TIG
_________________________________
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אאW

אאאאאאאא
אאאFTIGE،

K


אא
אאאאאאאW

JאאK
J אאאK
J אאאK 
J אאאK 
J אאאK 
J אא،אK


אאW


2אK
4אK


אאW


אאK


אאW


אאאK
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4.2EאאTungesten inert gas arc welding 

1.4.2Eא 
אF13.2Eאאא،אא

אאF3400EאאאK
אאאאאאאאK


אF13.2WEאא


JאאTIGאאFאEא

אאKא
אאF200EאאK

JאאאאאFHigh frequencyKE
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2.4.2EאאTIG 

אאאאאMIGא
אאאKאF14.2Eאאא

אTIGK



אF14.2WEאאTIG
אאאאאKאא

אאאאאא
אאK
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 אFE
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3.4.2EאTIG
אאאW

Eאא
אאאאאאאK

אF15.2EאK


אF15.2WETIG

Eאא
אאאאKא

KאF16.2EאאK


אF16.2WETIG
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ETIG
אאאאאK

אאאKאF17.2EאK


אF17.2WETIG

4.4.2Eאאא
אאאא1.5–4.5אא

א1אJ2٪אKאא
W

- אאJא 
- אJאאא

JאאJאאא 

אא،אא
אא،א،אא،אאאK

אאאאK
אאא
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5.4.2Eאא
אאאאאאKK
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אאאאאW

1EאאאאW


EFאאEFאא
EFאאEFא


2EאאאW

EFאאאEFא
EFאאאEFאאא


3EאאW

EFאEFא
EFאEFא

4EאאאTIGW
EFאאEFאאאא
EFאEFאאא

5EאTIG W


EF
EF
EF
EFK

6EאTIGW
EFאאEFא
EFאEFא

7EאאTIGW
EFאEFאאK



227 א אאZאאא 

 אFE
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EFאאאאEFאא

8EאאTIGאאW

EFEFEFK

9EאאאאTIGאאW

EFEFEFK

10EאאTIGW

EFאEFאEF300A








 
 



 

 

 

אא 

אאFFEE  
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אאW
אאאא

،K


אא
אאאאW

J אאא
J אאאK
J אאאK 
J אא،אK


אאW

3אK
8אK


אאW

אאK


אאW


אאאK
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3EאאGas welding

1.2Eאא
אאאאאאKKא

אFWeld poolEאFFillerEאאאK
אאא،אFBeadEאKאאא

אאKאאא
אF1.3EאאFאE

K
אF1.3EאאFאE

1.3Eאאא
אאW

אאא˚אאא˚
אCH42538אC3H82526

אC3H4K2900H22650
C2H23087אC2H42927א

אאAcetylene (C2H2 , 92.3 % C , 7.7 % H) אא
אאאאאאKK1815א

אא




1892א،אאאאא
אK53LK
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20,9א٪אאאK1774א
KאאאJ218K

א860אאאאאK


3.3EאאאGas welding equipment


אF2.3Eאאאאאא
אא،אאK




אאF2.3Eא

KK
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1.3.3EאאCylindersW
אאאKאK10390

3EאKאא211307–8
אאKאא1505–7Lא

30אא10045א
אאKאא153–5L

KאאFאEאא
אאאKאא

6001.5L2FatuE
אא،W،אא،א،אא



אF3.3WEאאאא
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2.3.3EאPressure gaugeW
אאאא،אK

אF4.3KE




אF4.3WEאא
3.3.3EאRegulatorW

אאאאKK
4.3.3EאSafety valveW

אאא،אאKא
אאאK160K

5.3.3EאFא،אETorchW
אאאא

אאKאKKאא
FBase metalEאאF0.230KEאFאEאKK

אF5.3Eא
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אF5.3WEאFאE

6.3.3EאאHosesW
אאאKאאאK

אאאאK5K
אאאאאאKא

KאF6.3EאK





אF6.3WEאא
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4.3EאאFlame typesW


אאKKאאאא
1000ºאאא30002500ºאא

1800אºKאאאאאאא
אKאF7.3EאK






אF7.3WEא
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אאאאKאאW
אCarburizing flameאאאאK 

אF8.3WEאא
KאאאOxidizing flameא

אאאאK 

אF9.3WEאא


אNeutral flame אאאאאK

אF10.3WEאא
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אאW
1E؟אאאא
2EאאאK
3E؟אאא
4EאאK


5EאW

EFאאEF
EFאאEFא


6EW
EאאאאK

2EאאאאK
3EאאאK
4EאאאאאK 
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אאא



אא

אא
א

אא
_________________________
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אאW
אאאאאא

אאK


אא
אאאאאאאW

J אאאKאא 
J אאאאאKK 
J אKK


אאW

3אK
4אK


אאW

אאK


אאW
אאאK
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1.4EאאResistance welding
אאאאאאאK

42510065000א،אא
אאאK

אאאאאאא
K

1.1.4EאW
א،אאאאאאFDirect 

currentEאאאאאאאא
אאאאKאא

אאאאK
אאאא،אאK

אF1.4EאאK




אF1.4WEאא


אאאאאאF2.4KEאא
אאאאאKאאאאK

 



227 א אאא–אא 

 אFEאא 
 
 

- 73 - 

אF2.4WEאאא
2.1.4EאאאW

אאאF3.4EF6.4EW
JאאSeam weldingFEאK

K
אF3.4WEאא
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JאאProjection resistsnce weldingא
אאאאF4.4E

אF4.4WE
JאאFlash weldingF65000 KE

אאאKאאאK
אאKאF5.4E

 
אF5.4WEאא
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3.1.4EאאאW
J،
Jאאאאא
Jאאא

JאאאF0.004 inE
JאאKאא

3.4EאThermit welding
1.3.4Eא

א2٪א
K،F1Eאא

אאאאא
אא،אKא

אאאאאF2Eא
אאF3KEאאאא

אאאאאKאF6.4E
אK 

אF6.4WEאK 
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2.2.4EאאW
JK
JאאK
Jאאאאא
Jא

3.4EאאSoldering and brazingW
אאאאאא

Kאאאאא
{אאKK
1.3.4Eא

אאאאFאאEא
אאאK0.07 

אF8.4KE




אF8.4WEא
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אאאF9.4Eא
אK

אF9.4WEאאK
אאאאא

750EאאאאFא
2.3.4EאFiller rod 

אאאK،א
א،אאאא،אא

אאאאאאKאF1Eאאא
אK

אאאאא
٪א٪٪

950.54.5183J220אא
40J J60183J236א
500.549.5183J214א

אF1WEאאK


،،،אאאא
Kאאאא،א،אKא
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אאאאאKאF2Eאא
אאK


א٪א٪٪אאº
5050א0.85760–870
54450.85860–870
504010860J900

79J J147705–800


אF2WEאאאK


3.3.4EאאאW
J אאK 
J אאאאא 
J אאאא



227 א אאא–אא 

 אFEאא 
 
 

- 79 - 

אאאאאW

1EאאK 
2E אאא 
3EאאאK 
4E אK 
5E אאK 
6E אK
7E אK 
8E אאא 
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אאא


_____________________
אא


_____________________
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אאW
אאאאאאאא

אאאאK


אא
אאאאאאאW

אא،אאK


אאW
1אK


אאW

אאK


אאW
אאאאאאא،אא

אK
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4.4EAdvanced welding processes

1.4.4EאאElectron beam welding
1.1.4.4EאW

אאאFאאאE
אא

אFאEאאא
אKא224000Lאא15000K

אאאQ = 0.212 . E (V). I (A)אאאאאאK
אאא900K

אאאאאאאא
א،אאאאאאK

אF10.4EאK


אF10.4WEאא
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2.1.4.4EאאאW
- 

Jאאאא 
- אאK 

JאאאאFVacuumEK 
JאאF<12000E 
JאK
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2.4.4EאArc – plasma welding

1.2.4.4EאW
אאאKא

אאאFאאKEאא
אאאא11000אK

א1אJ2אKKאאKKא
F11.4EK



אF11.4WEא
2.2.4.4EאאW

- אאאאK
- אאאאאKא 
- 315אאKא150

KJ0.1  
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3.4.4EאLaser beam welding

1.3.4.4EאW
אאאKא

אאאאאאFאאא
005٪Eאא

אK
א4000אא

אאאKאF12.4EאK



אF12.4WEא



227 א אאא–אא 
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אאאאאW


1E אאK
2E אאאK 


3E אK
4E אא 


5E אK
6E אא
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אאW
אאאאאאאK


אא

אאאאW
J אאאאKK


אאW

2אK


אאW
אאK


אאW

אאאאאאאאאאאKK
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5Eאאא
1.5Eאאא

אאאאFאא،א،א،א
KEאאאFerrousNon – ferrous        

אא،א،א،א،א،אE
אאאאW

SteelCast iron
Carbon steelGrey CI

- אJ  White CI
- אJDuctile CI 
- א

Alloyed steel  
Jא
Jא
Jא

 
2.5Eא
Wאא
Jא٪0.02 – 0,22
JאK
Jאאאאאא
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Wאא
Jא٪0.22 – 0,4
JK
Jאאאאא

אאK
Jאאאאאאא

אאאא
K

WאאW
Jא٪0.45 – 0,8
JK
JאאאאאאK
Jאאאאאאא

אאאא
K

אWאא
- אאאCrאNi

אVאWאMoאTiאMn
- אאאאאאא

،אא،אא،א
אא،אאא

אאאK
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אWאF2.5E٪אF2.5 
10E٪אF1055٪ 

- אאW 
• אאאא
• א 
• א 
• אא 
•  

- אאW
• אאאאא

אK
• אאאא

 
• א 
• אFאאEStress reliefing 
 

2,5Eאא
Jאא2٪4.6٪
Jאאאאאא

אK
Jאאאאא

אK
JאאאK
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Jאאאאאא
Kאאאא

אF30٪70E٪K
JאאFאEאא

אאאאKK
- אאאW

• א500–600K
• אא50٪

47٪3K٪ 
JאאאאאKK
4.5Eא
Jאאאאא

2050אאאאאK
JאאאאאK

אא،אאK
אאאאא

אK
- אאאא

א5٪אK
JאאאאW
1EאאW

Gא50٪28٪
14٪8٪K

G5٪2٪
G5K
GאK

2Eא250–260K
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3Eא300–350٪אאאK
Jאאאא15٪50٪
35٪K
JאMIGא14–100א

TIG  0.514K
Jאא27500

אא310000.12K
5.5Eא
JאCuאאF5.5אE،

אאאK
Jאאא

K
Jאאאאאאא0.2٪

0.3٪אאK
Jא70٪א10٪20٪

K
J400–500K
JאאאFאאFEHEאFאZnE

907KאאאאK
אאאאאאאK

אאאא
א
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אאW


1E אאאK
2E אאאK 
3E אאאK 
4E אאאK 
5E אאאK 
6E אאאאK 
7E אאאK 
8E אאK 
9E אאK
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אאW
אאאא

אאאאאK


אא
אאאאאW

J אאK 
J א 
J אאאK 
J אK


אאW

4אK
4אK


אאW

אאK


אאW
אאאאאאאאאKK
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6EאWelding defectsW
אא،אאאאאKא

אאאK
אאK

1.6EאאW
- אאאאאK 
- אאאK 
- אאאK 
- אאאK 
- אאאאאK 
- אאאאאאK 
- אאאאאא500 
- אאKK


אאאא




אאא




אא

אF1.6WEא
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2.6EאW
אאאW

Eאאאא
EאאאK
Eאאא
Eאאא

1.2.6Eאא
Jא

Wאאא_אא_אאאFאAgingE
אWאאאFatigueK

אWאאאאאK
Ti،ZrAlאאא

אKK
JאW

Wאאאא،אאאK5 – 30 ml/ 
100g 
W،Kא

אFאKאאאFHazE


Wאאאא
אאאאאאא

אאאK
אאHFאא[H] 

+ (F) ---- (HF)   
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Jא
Wאאא
WאאFe3O4א

אאאK
אאK

Wאאאא
    [FeO] + (SiO2) ----- (SiO2.FeO) 

אK{

2.2.6EאאאW
JאS

אאא0.01%א،אאא
אFFeSEאא1190Kא

1500–1450אאאאK
אאCaF2אTiO2AlMn

אאKO25٪
אSiO2אK

- אPK
א0.02%אאK

אFe3P1170
אאאאאKK

אאאאאאP2O5 א
3FCaOEאאK

   [P2O5] + ECaO3F ------- (Ca3P2O8) 
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3.2.6Eאאא

אאאאWא،א
W

Eאא
אאאF0EאF1EאאאF

26EאF2.6E
 


אF2.6WEאא

אאאא
אאאאK

אאאFאאKE
אאאאאאא2J6א25

אאW
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- אאא01000–1300E
- אאF723–900E

 
- אF500–750E

אאאאאK 
- אF100–500EאאאK 

EאאW
אאאאאKאאא

אKאאאאא
אא

Carbon equivalentWאא
C.e. = C% + Mn%/6 + (Cr% + Mo% + V%) / 5 + (Ni% +Cu%)/15 

W
אאZ0.38%א> 300 VPN
אאZ0.4אZ300VPN
אאZ0.5%אZ400 VPN

אא300 VPN Kא
אאFאאא،א،אאאE

אאאאאאF75J200E
אא

300 ml / 100gK
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EאDistortion
אאאאKKאאא

אאאאאאא
אאאאא،

KK
אW

- 
אאKאא،א،

אאאאאאK
- 

א،אא،אאאאאא
אאאאאא40–50אK

אאאאאאאאאאא
אאK

4.2.6EאK
W

Kאאאא -
- אאאאאאK 
- אK 
- אאאK 

אאאאK



227 א אא 

 אFEאא 
 
 

- 101 - 

3.6Eאא
1.3.6Eא

אאW
JאאאK
JאאאאK
JאאK
JאK

אאאBS 5500،אאאW
א3–6אאK

א2٪אאאK
אא
א

א
א

אא>115K<1K

2.3.6Eאאא
EאWא،א،אאK

EאאאW،אאאאאא
،،אאא

אאא،
אK

EאWאא،אא،אאאא
אאאאא،אאאאK
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EאWאאאא،אאאאF
،،א،،א،א

،א،אא،אEKKKKKKKK
EאWאאא،א،
EאW،א،אא

אא،אאא
K


3.3.6Eאא

אאאW
J؟אאJ؟؟אJ؟א
JאאJאJאא
Jאאא
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4.6EאWeldments inspection methods

1.4.6EאאDestructive testing methods 

אאאKאא
אאKאאאBS2633 א

ASME 9א،א،א،אאK
Eאא

אאKאאF3.6EאK
אאK




אF3.6WEאאK













227 א אא 

 אFEאא 
 
 

- 104 - 

Eאא
אFEאF4.6EאFE



אF4.6WEאא
Eאא

אאאאFKEאF5.6Eא
אאאאא،אK

אאאא

 
אF5.6WEאא
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2.4.6Eאא   Non – destructive testing methods   

אא،אא،אאאא
אאFUltra SonicEא،FX – RayEאF

Magnet FieldEאאFDye penterantEKאאא
אאאאאאK

1.2.4.6EאאVisual inspection 
،אא،אא

אאאאאKאF6.6E





אF6.6WEאא
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2.2.4.6EאאאDye penetrant
אאאאאאאW

E אאאאK
E אKKאK 
E אאK 
E FEאKK 
E אאאאאאK 

אF7.6KEאא

אF7.6WEאאאא
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2.2.4.6EאאUltrasonic wavesW
אאאאא

אKאאאאאא
אאKאF8.6EאאK

א،אאא،
،אK


אF8.6WEאא 
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3.2.4.6EאאX – Ray testW
אאאאXKא

אKא،
אאא،אKKאF9.6Eא

Kאא
אאK 


אF9.6WEאא

4.2.4.6EאאMagnetic field test 

،אא
אא،אאא

KKאא،אאאא
3–5KKEאF10.6EאKK

אF10.6WEאא




227 א אא 

 אFEאא 
 
 

- 109 - 

5.2.4.6EאPressure test 

אאאא،אא،אאאK
אאKKא

KאאKאF11.6Eא
אאK




אF11.6WEאא
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אא
1EאאאאW

EFאאEFאא
EFאאEFאאא


2EאאאאW

EFאאEFאא
EFאאEFאאא


3EאאאאאW

EFEFאא
EFאאאEFאאא


4EאאאאW

EFEF
EFאאאEFא


5EאW

EFאאEF
EFEFאא


6EאאW

EFאאEFאא
EFאאEFK


7EאאW

EFאEFאEFאEFא
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8EאאW
EFאEFאEFאEFאא


9EאאאW

EFאEFאאאEFאאEFא

10EאW

EFאאאEFאEFאאEF
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                                     Glossary                                                                                 
 
 

acceptance                                                                قبول 
accessories                                                             ملحقات 
accurate                                                    محكم ، دقيق، صحيح
achieve                                                                       يحقق 
adjusting                                                                     ضبط 
allowance                                                                    سماح
alloyed steel                                                      صلب سبائكى 
alloying elements                                            عناصر سبائكية 
American welding society                         ة اللحام الأمريكيةئهي   
angular distortion                                                تشوه زاوي 
approval                                                     قة عليتصديق، مواف
approve                                                 يصدق ، يفحص للموافقة 
approximation                                           تقريب، تقدير، تخمين
Arc                                                                               قوس
arc length                                            جذع القوس ، طول القوس 
arc voltage                                                            جهد القوس
asymmetrical                                                        غير متماثل
atmosphere                                                 الجو المحيط باللحام
average                                                                     متوسط
Backfire                                                            أشعال رجوعي
Backhand                                                            لحام تقهقري
basic covering                                                  مسحوق قاعدي
Bead                                                                          الدرزة
behaviour                                                                 تصرف 
Bending test                                                       اختبار الحنى 
Brazing                                                                 لحام المونة
Butt joint                                                             وصلة تناآبية
Capacity                                                                       سعة
capping run                                                  لحاملالشوط الأخير  
Carburizing flame                                                لهب مكربن 
cellulosic coverings                                       سيسليلوزية تغطية
characteristics                                                        خصائص
check                                                                          يختبر
client                                                                           زبون 
Corner joint                                                        وصلة رآنية 
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cold pressure welding                           لحام بالضغط علي البارد 
composition                                                               ترآيب
concentration                                                             ترآيز 
constituents                                                              مكونات
contamination                                             تضمينات، شوائب 
contraction                                                                انكماش
Cracks                                                                        شقوق
crater                                                                           حفرة
cross section                                                               مقطع
current supply                                                      امداد بالتيار
Cylinder                                                                   أسطوانة 
De-oxidation                                                              اختزال
depth                                                                           عمق 
Destructive testing                                          الفحص الاتلافى
Direct polarity                                               قطبية غير مباشرة 
Dye penetrant                                                      سوائل نافذة 
Edge joint                                                           رفيةوصلة ط
edge preparation                                              تجهيز الحواف
Electric arc                                                        قوس آهربائي
Electric resistance                                           مقاومة آهربائية
Electrode                                                                     قطب
electrode efficiency                                         رودتآفاءة الالك  
essential parameters                                         مقومات مهمة
expansion                                                                     تمدد
final run                                                            الشوط النهائى 
Filler                                                      سلك اللحام ، مادة الحشو   
Filling runs                                                           أشواط تعبئة
fixed                                                                    ثابت، محدد 
Flame                                                                           لهب
flame cone                                                        مخروط اللهب 
Flame core                                                            قلب اللهب 
Flame cutting                                                       قطع باللهب 
Flash welding                                                      لحام ومضي
flashing back                                                       ومض خلفي
Flat                                                                              سفلي
flow of current                                                     سريان التيار
Forehand                                                              لحام تقدمي
formula                                                                        قانون
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fracture                                                                        آسر 
Friction welding                                                 لحام أحتكاآي 
Fusion welding                                                   لحام حراري 
gap                                                           غرةن، ثيمسافة بين شئ
Gas igniter                                                           مشعل الغاز 
generator                                                                     مولد   
Hardness test                                                 ختبار الصلادةا  
heat distribution                                               توزع الحرارة 
heat input                                                  ،دخال حرارةإتسخين  
heat source                                                      ةمصدر الحرار
high frequency                                                       تردد عالى
Horizontal                                                                     أفقي
Hose                                                                         خرطوم
Hose clips                                                     ماسكات الخرطوم
hot pressure welding                          لحام بالضغط على الساخن 
Impact test                                                         ختبار الصدما
improvement                                                  تحسين ، تطوير 
indirect polarity                                                  قطبية مباشرة 
induction heating                                          تسخين بتيار حثي 
Inert gas                                                                غاز خامل 
Influence                                                                      تأثير
Inlet                                                                             مدخل
Inspection                                                                  فحص 
Inversely                                                                    عكسيا  
inverter                                                                   مغير تيار
keyholing                                                         فتح ثقب باللحام 
killed steel                                                            صلب مخمد
lap joint                                                              وصلة تراآبية
leakage                                                                      تسرب
light fabrications                                                أنشاءات خفيفة
limitations                                                                    حدود
Load                                                                             حمل
longitudinal expansion                                          تمدد طولى
Magnetic field                                                 مجال مغناطيسى
Metal inert gas Arc welding MIGلحام بالكترود ينصهر وغاز خامل 
mild steel                                                             صلب طري
Mixing chamber                                                    حيز الخلط 
Neutral flame                                                       لهب متعادل
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Non - destructive testing                             فحص غير اتلافى 
Nozzle                                                                         فوهة 
Occur                                                                          يحدث  
Orifice                                                                          فوهة
Outlet                                                                         مخرج
Outlet                                                                         مخرج
Overhead                                                              لحام سقفي 
Oxidizing flame                                                   لهب مؤآسد   
parent metal                                                    المعدن المجاور 
passage of electricity                                       الكهرباء مرور 
Phase                                                                          طور
Pin holes                                                                  مسامات  
Porosity                                                             فجوات غازية   
power source                                                     مصدر الطاقة
preheating                                                           تسخين أولى
Pressure gauge                                                مقياس الضغظ   
pressure vessels                                         خزانات ضغط 
pridect                                                                    تنبأ، توقع 
procedure                                                             تسلسل تنفيذ
protection                                                             حماية 
Protective cap                                                     غطاء حماية   
purpose                                                                     غرض
rapidly developing                                            متطور بسرعة 
Rays                                                                            أشعة
rectifier                                                         مقوم ، معدل التيار 
regulator                                                                      منظم
requirements                                                           متطلبات 
residual stresses                                              اجهادات متبقية
response                                                         تفاعل، رد فعل 
root run                                                                شوط الجذر 
rutile coverings                               أآسيد تيتانيوم( تغطية روتيلية ) 
Salg inclusions                                                تضمينات خبثية 
sample                                                                         عينة
seam welding                                            مستمر(لحام شريطي )
shematic diagram                                                  رسم بيانى
Shielded Arc welding                                  لحام بالكترود مغلف
shrinkage                                                        انكماش ، تقلص 
Slag                                                                             خبث  
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Slot                                                                                حز
Soldering                                                            لحام السمكرة
Spanner                                                                مفتاح ربط 
Splash of metal                                         ن رذاذ المعد-شاش ر  
Spot welding                                              (  لحام البقعة)نقطةال  
straightening                                                    استعدال ، تقويم
stress concentration                                    تمرآز الاجهادات  
Submerged Arc welding                           لحام القوس المغمورة 
supplying                                                                   مدادلإا  
symmetrical                                                               متماثل 
T- Joint                                                            T وصلة حرف 
Tensile test                                                           اختبار الشد
termination                                                    ،بعادأإزالة، قص  
thermal conductivity                                     الموصلية الحرارية
Thermit welding                                                  لحام الثرميت
thershold                                                                حد أقصى
tool steel                                              صلب سبائكى(صلب العدد
Torch                                                                ( بوري(مشعل 
transverse shrinkage                                      انكماش عرضي 
Tungesten Arc welding TIG                     لحام بالكترود تنجستن   
Ultra Sonic                                                            فوق سمعى
Ultrasonic testing                            ختبار بالموجات فوق السمعيةأا
Underbead cracks                                              شقوق داخلية 
Undercut                                                               قص جزئي
vacuum chamber                                         غرفة تفريغ الهواء 
Valve                                                                          صمام 
ventilation                                                                   تهوية 
Vertical                                                                       رأسي 
Visual inspection                                      يالنظر( فحص بصري
Weld pool                                                           حوض اللحام
Weld quality                                                         جودة اللحام 
Weldability                                                            قابلية اللحام
Welding                                                                        لحام
welding defects                                                   عيوب اللحام
welding positions                                               حامللأوضاع ا
Welding technique                                      الأسلوب الفني للحام
Working pressure                                              ضغط التشغيل
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