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WELDING SPECIFICATION CHART FOR PIPING CLASS – A1A1
PIPING CLASS A1A1
MATERIAL SPECIFICATIONS 
PIPES 
API 5L Gr B (3.73 to 16.3 mm) / ASTM A 672 GR B60 CL12




FITTINGS A 105 A 234 Gr WPB / WPBW




FLANGES A 105 





OTHERS - 

BASE METAL P NO 

1

WELDING PROCESSES 

GROOVE JOINTS 



B U TT 



OTHER THAN BUTT 

ROOT PASS SMAW  
FILLER PASS SMAW    
ROOT PASS SMAW      
FILLER PASS SMAW     




FILLET JOINTS / SOCKET JOINTS 

SMAW 

WELDING MATERIAL   GROOVE JOINTS 




B U T

 


OTHER THAN BUTT 

ROOT PASS E 6010   
FILLER PASS E 7016/E7018   ROOT PASS E 6010 FILLER PASS  E 7018   
 NOTE 1 
            
NOTE 2 
           

NOTE 1
  
      NOTE 2


FILLET JOINT/ SOCKET JOINTS 

E 7016/ E 7018 ( NOTE 2) 

BACKING RING _____________________CONSUMABLE INSERT ______________________

JOINT PREPARATION 
AS PER ANSI B 31.3 

GASES 
PURGING _____________________ SHIELDING _____________________

GAS COMPOSITION 
PURGING________________ SHIELDING___________________

PREHEATING 10oC (MINIMUM & REFER NOTE 2      POST HEATING ​​​​____________________

CONTINUITY OF WELDING & PREHEAT ____________________________________
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POST WELD HEAT TREATMENT HOLDING TEMP. ____________ HOLDING TIME ____________

RATE OF HEATING ____________ MIN.HOLDING TIME ___________________

METHOD OF COOLING __________ RATE OF COOLING ___________________

MECHANICAL PROPERTY REQUIREMENT CHARPY V NOTCH IMPACT TEST VALUE MIN ________AVERAGE_______AT TEMPERATURE _____ o C      HARDNESS ____________

CODE OF FABRICATION 
ANSI   B 31.3 

TECHNICAL NOTES 

WELDING ELECTRODE CLASS E 6013 MAY BE USED IN PLACE OF E 6010 SUBJECT TO MEETING TECHNICAL REQUIREMENT 

WELDING ELECTRODE CLASS E 6013 MAY BE USED IN PLACE OF E 7016/ E 7018 PROVIDED FOLLOWING PREHEATING REQUIREMENTS ARE MET 

A 105 
………………….    100o F }  

A 234 Gr WPB ………………….100o F }

THE ROOT WELDING SHALL BE CONTIUNED TILL AT LEAST TWO RUNS ARE DEPOSITED.  WELDING MAY BE INTERRUPTED EARLIER WITH HIGHER PREHEAT AND POST HEAT TEMPERATURES WHICH SHALL BE ESTABLISHED BY PROCEDURE QUALIFICATION. 

SHAW – SHIELDED METAL ARC WELDING 
GTAW – GAS TUNGSTEN ARC WELDING 

SHEET 1 OF 2

WELDING SPECIFICATION CHART FOR PIPING CLASS – A2A.

PIPING CLASS A2A

MATERIAL SPECIFICATIONS 
PIPES A106 Gr B (3.73 to 9.57 mm thk.)/ASTM A 672 GR. C 70 CL 12




FITTINGS A 105 A 234 Gr WPB / WPBW




FLANGES A 105 





OTHERS - 
BASE METAL P NO 

1

WELDING PROCESSES 

GROOVE JOINTS 




B U T 


 
OTHER THAN BUTT 

ROOT PASS SMAW     
FILLER PASS  SMAW     
ROOT PASS SMAW       
FILLER PASS SMAW     

FILLET JOINTS / SOCKET JOINTS 


SMAW 

WELDING MATERIAL
GROOVE JOINTS 




B U T 





OTHER THAN BUTT 

ROOT PASS  E 6010   FILLER PASS  E 7016/E7018   ROOT PASS E 6010 
FILLER PASS E 7016/7018
NOTE 1 


NOTE 2 
     
NOTE 1


NOTE 2

FILLET JOINT/ SOCKET JOINTS 

E 7016/ E 7018 ( NOTE 2) 

BACKING RING  _________________ 
CONSUMABLE INSERT _________ ________________
JOINT PREPARATION 
AS PER ANSI B 31.3 

GASES 


PURGING ________________ SHIELDING _______________
GAS COMPOSITION 
PURGING_________________________SHIELDING ___________
PREHEATING 
10oC (MINIMUM & REFER NOTE 2)   POST HEATING ​​​​_____________________
CONTINUITY OF WELDING & PREHEAT _______________________________________
POST WELD HEAT TREATMENT HOLDING TEMP. ____________  HOLDING TIME _____________
RATE OF HEATING _____________________  MIN.HOLDING TIME ______________________

METHOD OF COOLING __________________  RATE OF COOLING _________________________
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MECHANICAL PROPERTY REQUIREMENTS CHARPY V NOTCH IMPACT TEST VALUE MIN _________AVERAGE_________
AT TEMPERATURE _______ o C    HARDNESS __________
CODE OF FABRICATION 
IBR  

TECHNICAL NOTES 

WELDING ELECTRODE CLASS E 6013 MAY BE USED IN PLACE OF E 6010 SUBJECT TO MEETING TECHNICAL REQUIREMENT 

WELDING ELECTRODE CLASS E 6013 MAY BE USED IN PLACE OF E 7016/ E 7018 PROVIDED FOLLOWING PREHEATING REQUIREMENTS ARE MET 

A 105 
…………………. 100o F  

A 234 Gr WPB …………… …100o F  

THE ROOT WELDING SHALL BE CONTUNED TILL AT LEAST TWO RUNS ARE DEPOSITED.  WELDING MAY BE INTERRUPTED EARLIER WITH HIGHER PREHEAT AND POST HEAT TEMPERATURES WHICH SHALL BE ESTABLISHED BY PROCEDURE QUALIFICATION. 
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WELDING SPECIFICATION CHART FOR PIPING CLASS – A3A

PIPING CLASS A3A

MATERIAL SPECIFICATIONS
PIPES   IS 1239 IS 3589 Gr 330 (3.25 to 14.00 MM) 





FITTINGS A 105 A 234 Gr WPB 





FLANGES A 105 





OTHERS  - 

BASE METAL P NO 

1

WELDING PROCESSES 

GROOVE JOINTS 



B U T T 





OTHER THAN BUTT 

ROOT PASS  SMAW      
FILLER PASS  SMAW       ROOT PASS SMAW       FILLER PASS SMAW     

 


FILLET JOINTS / SOCKET JOINTS 

SMAW 

WELDING MATERIAL   GROOVE JOINTS 



B U T T 





OTHER THAN BUTT 

ROOT PASS  E 6010 FILLER PASS  E 7016/E7018  ROOT PASS E 6010    FILLER PASS E 7016/7018

       NOTE 1 

      NOTE 2 


NOTE 1

       
 NOTE 2



FILLET JOINT/ SOCKET JOINTS 

E 7016/ E 7018   

BACKING RING  _________________ 
CONSUMABLE INSERT ____________-______
JOINT PREPARATION 
AS PER ANSI B 31.3 

GASES 


PURGING _______________ SHIELDING ______________________
GAS COMPOSITION 
PURGING _________________ SHIELDING __________________
PREHEATING 
10o C MINIMUM & REFER NOTE 2       POST HEATING ​​​​___________________
CONTINUITY OF WELDING & PREHEAT _______________________________________
POST WELD HEAT TREATMENT HOLDING TEMP. ___________ HOLDING TIME _____________
RATE OF HEATING ______________  MIN.HOLDING TIME _______________________
SHEET 2 OF 2

METHOD OF COOLING ___________  RATE OF COOLING _______________________

MECHANICAL PROPERTY REQUIREMENT CHARPY V NOTCH IMPACT TEST VALUE MIN __________AVERAGE_________AT TEMPERATURE ________ o C   HARDNESS  ______________
CODE OF FABRICATION 
ANSI B 31.3 

TECHNICAL NOTES 

WELDING ELECTRODE CLASS E 6013 MAY BE USED IN PLACE OF E 6010 SUBJECT TO MEETING TECHNICAL REQUIREMENT 

WELDING ELECTRODE CLASS E 6013 MAY BE USED IN PLACE OF E 7016/ E 7018 PROVIDED FOLLOWING PREHEATING REQUIREMENTS ARE MET 

A 105 
…………………. 100o F  

A 234 Gr WPB ……………… 100o F  

THE ROOT WELDING SHALL BE CONTUNED TILL AT LEAST TWO RUNS ARE DEPOSITED.  WELDING MAY BE INTERRUPTED EARLIER WITH HIGHER PREHEAT AND POST HEAT TEMPERATURES WHICH SHALL BE ESTABLISHED BY PROCEDURE QUALIFICATION. 
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WELDING SPECIFICATION CHART FOR PIPING CLASS – A4A

PIPING CLASS A4A

MATERIAL SPECIFICATIONS
PIPES  A 333 Gr 6 (3.73 to 9.52 MM) / ASTM A 671 GR CC 60 CL 32 



FITTINGS   A 350 LF 2, A 420 WPL6 / WPL6W




FLANGES    A 350 LF 2 





OTHERS  - 

BASE METAL P NO 

1

WELDING PROCESSES 

GROOVE JOINTS 



B U T T 





OTHER THAN BUTT 

ROOT PASS  GTAW  FILLER PASS  GTAW/SMAW   ROOT PASS GTAW   FILLER PASS GTAW/ SMAW     

 


FILLET JOINTS / SOCKET JOINTS 

SMAW 

WELDING MATERIAL   GROOVE JOINTS 



B U T T 





OTHER THAN BUTT 

ROOT PASS ER 70 SG FILLER PASS  ER 70 SG      ROOT PASS ER 70SG    FILLER PASS E R 70 SG 

                                                 WIRE/E7018-1                                                  WIRE/7018-1
                    NOTE 1 

      NOTE 2 


NOTE 1

       
 NOTE 2



FILLET JOINT/ SOCKET JOINTS 

E  7018-1   

BACKING RING  _________________ 
CONSUMABLE INSERT ____________-______
JOINT PREPARATION 
AS PER ANSI B 31.3 

GASES 


PURGING _______________ SHIELDING ______________________

GAS COMPOSITION 
PURGING _________________ SHIELDING __________________

PREHEATING 
10o C MINIMUM                                   POST HEATING ​​​​________________
CONTINUITY OF WELDING & PREHEAT _______________________________________

POST WELD HEAT TREATMENT HOLDING TEMP. ___________ HOLDING TIME _____________
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RATE OF HEATING ______________  MIN.HOLDING TIME _______________________
METHOD OF COOLING ___________  RATE OF COOLING _______________________

MECHANICAL PROPERTY REQUIREMENT CHARPY V NOTCH IMPACT TEST VALUE MIN _15 lb ft AVERAGE 20 lb ft        AT TEMPERATURE  - 465 0C   OR DESIGN TEMP. HARDNESS 
CODE OF FABRICATION 
ANSI B 31.3 

TECHNICAL NOTES 

ER 70 SG WIRE SHALL BE IMPACT TESTED AT – 46.5 0C OR DESIGN TEMP. 

HEAT TREATMENT SHALL BE REQUIRED AS PER ANSI B 31.3 FOR ALL TRHICKNESS EXCEEDING 19 MM.
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WELDING SPECIFICATION CHART FOR PIPING CLASS – A6A, B6A, D6A (NACE).

MATERIAL SPECIFICATIONS 
PIPES A106 Gr B (3.73 to 30.2 mm thk.)





FITTINGS A 105 A 234 Gr WPB 





FLANGES A 105 





OTHERS - 

BASE METAL P NO 

1

WELDING PROCESSES 

GROOVE JOINTS 




B U T 


 
OTHER THAN BUTT 

ROOT PASS GTAW     
FILLER PASS  SMAW     
ROOT PASS SMAW       
FILLER PASS SMAW     

FILLET JOINTS / SOCKET JOINTS 


SMAW 

WELDING MATERIAL
GROOVE JOINTS 




B U T 





OTHER THAN BUTT 

ROOT PASS  ER 70G   FILLER PASS  E 7018/ ROOT PASS E 7018/ FILLER PASS E 7016/7018




      E-7018-1                E-7018-1                   E-7018-1
FILLET JOINT/ SOCKET JOINTS 

E 7018/ E 7018-1 

BACKING RING  _________________ 
CONSUMABLE INSERT _________ ________________
JOINT PREPARATION 
AS PER ANSI B 31.3 

GASES 


PURGING ________________ SHIELDING _______________

GAS COMPOSITION 
PURGING_________________________SHIELDING ___________

PREHEATING 
REFER NOTE 1)   POST HEATING ​​​​_____________________

CONTINUITY OF WELDING & PREHEAT _______________________________________

POST WELD HEAT TREATMENT: HOLDING TEMP.595-6500C   HOLDING TIME 1 HR/INCH TH

RATE OF HEATING 2000C PER HR (MAX)  MIN.HOLDING TIME 1 HR
METHOD OF COOLING CONTROLLED  RATE OF COOLING 2000C PER HR (MAX)  
SHEET 2 OF 2

MECHANICAL PROPERTY REQUIREMENTS CHARPY V NOTCH IMPACT TEST VALUE MIN _________AVERAGE_________
AT TEMPERATURE _______ o C    HARDNESS __________
CODE OF FABRICATION 
ANSI B 31.3  

TECHNICAL NOTES 

Preheat applicable to various materials
API 5L X GR 60 below 12 mm: 50 deg c

-------do------- 12mm & above : 100 deg C

All other materials up to 25 mm : 10 deg c
---------do----------- above 25 mm:100 deg c

Welding consumable E 7018 / E 7018-1 shall have a minimum all weld UTS of 75000 psi when used for welding API 5LX Gr X60 or equivalent materials.

Hardness test shall be conducted on the weld procedure test after heat treatment. The hardness shall not exceed 248 HV 10 in the weld and HAZ.
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