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PRELIMINARY WELDING PROCEDURE SPECIFICATION 銲接程序規範 
Welding procedure specification No.(WPS 編號) HAM-1-01 

Qualification Standard: IACS UR W28   
Issued date：(發行日期)  31 Mar. 2017   Welding type(s)： Semi-Automatic    
Test assembly No.   HAM-01  Welding process(es)：     CAW            
試片編號                          銲接方法 
Bass Metals 母材： 
  Specification type & grade 規格型式與等級：      Grade KA              
  Test piece Thickness：    12mm          

 
Joint 銲口開槽： 
  Butt 對接( v )    fillet 填角(  ) 
  Joint design 接頭設計：        V-type          Gap 間隙：      5 mm                        
  Groove angle 開槽角度：       450     Root 根部高度：         1 mm                           
  Preparation 開槽表面：  Gas Cutting or Machine         

 
Backing 背襯材料：      Yes  ( v )   No(  ) 
Material(type)背襯材質(型式)：  Ceramic Type ACE Brand. ABH series  

 
Filler Metal 銲材： 

Manufacturer 銲條廠商： TIEN TAI   Brand Name 品牌型號：    TWE-711            
Grade 認證等級：AWS A5.20 E71T-1C       
Size of Filler metals 銲條尺寸： 1.2 mm   

 
Position 銲接姿勢： 

Position(s) of Butt 對接銲姿勢：    Flat   
Welding Progression 走銲方向：   Up  (  )     Down (  )  
Position(s) of Fillet 填角銲姿勢：    N/A        

 
Preheat 預熱： 

Preheat Temp. Min 預熱溫度(℃).      N/A      
Inter pass Temp. Max 層間溫度(℃)：  Surfact Temp. 160OC    

   
Post weld Heat Treatment 後熱處理： 

Temp. Ｒange 溫度範圍：      N/A        Time Range 時間範圍：    N/A                      
Gas： 

Shielding Gas 保護氣體： CO2  Percent Composition(Mixtures)混合比：  99.8%         
  Flow Rate 流量：         20-25 liter / minte                  
Electrical Characteristics： 

Current AC or DC 交或直流:        DC(+)           Polarity 極性：   ---               
Amps. (Range)電流範圍:    190-250 Amp    Volt.(Range)電壓範圍：   22-26 V    
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Technique 銲接技術:  
String or Weave Bead 拖銲或織動銲 :          Both                              
Contact Tube to Work Distance 接觸管到工件距離:    12-20 mm                              
Multiple or Single Pass(Per Side) 多層或單層銲道:      Multiple                                   
Multiple or Single Electrodes 多極或單極銲條:          Single                               
Travel Speed (Range)銲接速度範圍 : Root pass 22-28 cm/min, fill pass 18-20                                
Peening 錘擊   Yes (   )    No ( v ) 
Initial & Interpass Cleaning(Brushing，Gringing，etc)：Brushing or/and Grinding   
銲口與層間清潔方法(刷除與研磨等) 
Method if back Gouging 背鏟方法:                      

Other 其他:  
                                                                            
                                                                            

Sketch of welding condition (Unit : mm) 
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Root Pass CAW AWS A5.20 E71T-1C 1.2 DCEP 190~220 22~24 --- 

Fill Pass CAW AWS A5.20 E71T-1C 1.2 DCEP 210~250 22~26 ˂160OC 
 
 

450 

12 

5 
1  
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PRELIMINARY WELDING PROCEDURE SPECIFICATION 銲接程序規範 
Welding procedure specification No.(WPS 編號) HAM-1-02  

Qualification Standard: IACS UR W28   
Issued date：(發行日期)  31 Mar. 2017   Welding type(s)： Semi-Automatic    
Test assembly No.   HAM-02  Welding process(es)：     CAW            
試片編號                          銲接方法 
Bass Metals 母材： 
  Specification type & grade 規格型式與等級：      Grade KA               
  Test piece Thickness：    12mm          

 
Joint 銲口開槽： 
  Butt 對接( v )    fillet 填角(  ) 
  Joint design 接頭設計：        V-type          Gap 間隙：      5 mm                        
  Groove angle 開槽角度：       450     Root 根部高度：         1 mm                           
  Preparation 開槽表面：  Gas Cutting or Machine         

 
Backing 背襯材料：      Yes  ( v )   No(  ) 
Material(type)背襯材質(型式)：  Ceramic Type ACE Brand. ABH series  

 
Filler Metal 銲材： 

Manufacturer 銲條廠商： TIEN TAI   Brand Name 品牌型號：    TWE-711            
Grade 認證等級：AWS A5.20 E71T-1C    
Size of Filler metals 銲條尺寸： 1.2 mm   

 
Position 銲接姿勢： 

Position(s) of Butt 對接銲姿勢：    Vertical   
Welding Progression 走銲方向：   Up  (  )     Down (  )  
Position(s) of Fillet 填角銲姿勢：    N/A        

 
Preheat 預熱： 

Preheat Temp. Min 預熱溫度(℃).      N/A      
Inter pass Temp. Max 層間溫度(℃)：  Surfact Temp. 160OC    

   
Post weld Heat Treatment 後熱處理： 

Temp. Ｒange 溫度範圍：      N/A        Time Range 時間範圍：    N/A                      
Gas： 

Shielding Gas 保護氣體： CO2  Percent Composition(Mixtures)混合比：  99.8%         
  Flow Rate 流量：         20-25 liter / minte                  
Electrical Characteristics： 

Current AC or DC 交或直流:        DC(+)           Polarity 極性：   ---               
Amps. (Range)電流範圍:    100-160 Amp    Volt.(Range)電壓範圍：   18-22 V    

 
Technique 銲接技術:  
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String or Weave Bead 拖銲或織動銲 :          Both                              
Contact Tube to Work Distance 接觸管到工件距離:    12-20 mm                              
Multiple or Single Pass(Per Side) 多層或單層銲道:      Multiple                                   
Multiple or Single Electrodes 多極或單極銲條:          Single                               
Travel Speed (Range)銲接速度範圍 : Root pass 22-28 cm/min, fill pass 18-20                                
Peening 錘擊   Yes (   )    No ( v ) 
Initial & Interpass Cleaning(Brushing，Gringing，etc)：Brushing or/and Grinding   
銲口與層間清潔方法(刷除與研磨等) 
Method if back Gouging 背鏟方法:                      

Other 其他:  
                                                                            
                                                                            

Sketch of welding condition (Unit : mm) 
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Root Pass CAW AWS A5.20 E71T-1C 1.2 DCEP 100~120 18~20 --- 

Fill Pass CAW AWS A5.20 E71T-1C 1.2 DCEP 130~160 20~22 ˂160OC 
 
 

450 

12 

5 
1  
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PRELIMINARY WELDING PROCEDURE SPECIFICATION 銲接程序規範 
Welding procedure specification No.(WPS 編號) HAM-1-03 

Qualification Standard: IACS UR W28   
Issued date：(發行日期)  31 Mar. 2017   Welding type(s)： Semi-Automatic    
Test assembly No.   HAM-03  Welding process(es)：     CAW            
試片編號                          銲接方法 
Bass Metals 母材： 
  Specification type & grade 規格型式與等級：      Grade KA               
  Test piece Thickness：    12mm          

 
Joint 銲口開槽： 
  Butt 對接( v )    fillet 填角(  ) 
  Joint design 接頭設計：        V-type          Gap 間隙：      5 mm                        
  Groove angle 開槽角度：       450     Root 根部高度：         1 mm                           
  Preparation 開槽表面：  Gas Cutting or Machine         

 
Backing 背襯材料：      Yes  ( v )   No(  ) 
Material(type)背襯材質(型式)：  Ceramic Type ACE Brand. ABH series  

 
Filler Metal 銲材： 

Manufacturer 銲條廠商： TIEN TAI   Brand Name 品牌型號：    TWE-711            
Grade 認證等級：AWS A5.20 E71T-1C    
Size of Filler metals 銲條尺寸： 1.2 mm   

 
Position 銲接姿勢： 

Position(s) of Butt 對接銲姿勢：    Horizontal      
Welding Progression 走銲方向：   Up  (  )     Down (  )  
Position(s) of Fillet 填角銲姿勢：    N/A        

 
Preheat 預熱： 

Preheat Temp. Min 預熱溫度(℃).      N/A      
Inter pass Temp. Max 層間溫度(℃)：  Surfact Temp. 160OC    

   
Post weld Heat Treatment 後熱處理： 

Temp. Ｒange 溫度範圍：      N/A        Time Range 時間範圍：    N/A                      
Gas： 

Shielding Gas 保護氣體： CO2  Percent Composition(Mixtures)混合比：  99.8%         
  Flow Rate 流量：         20-25 liter / minte                  
Electrical Characteristics： 

Current AC or DC 交或直流:        DC(+)           Polarity 極性：   ---               
Amps. (Range)電流範圍:    100-160 Amp    Volt.(Range)電壓範圍：   18-22 V    

 
Technique 銲接技術:  
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String or Weave Bead 拖銲或織動銲 :          Both                              
Contact Tube to Work Distance 接觸管到工件距離:      12-20 mm                              
Multiple or Single Pass(Per Side) 多層或單層銲道:      Multiple                                   
Multiple or Single Electrodes 多極或單極銲條:          Single                               
Travel Speed (Range)銲接速度範圍 : Root pass 22-28 cm/min, fill pass 18-20                                
Peening 錘擊   Yes (   )    No ( v ) 
Initial & Interpass Cleaning(Brushing，Gringing，etc)：Brushing or/and Grinding   
銲口與層間清潔方法(刷除與研磨等) 
Method if back Gouging 背鏟方法:                      

Other 其他:  
                                                                            
                                                                            

Sketch of welding condition (Unit : mm) 
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Root Pass CAW AWS A5.20 E71T-1C 1.2 DCEP 100~120 18~20 --- 

Fill Pass CAW AWS A5.20 E71T-1C 1.2 DCEP 130~160 20~22 ˂160OC 
 
 

450 

12 

5 
1  
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PRELIMINARY WELDING PROCEDURE SPECIFICATION 銲接程序規範 
Welding procedure specification No.(WPS 編號) HAM-2-01 

Qualification Standard: IACS UR W28   
Issued date：(發行日期)  31 Mar. 2017   Welding type(s)： Semi-Automatic    
Test assembly No.   HAM-04  Welding process(es)：     FCAW            
試片編號                          銲接方法 
Bass Metals 母材： 
  Specification type & grade 規格型式與等級：      DH36          
  Test piece Thickness：    12mm          

 
Joint 銲口開槽： 
  Butt 對接( v )    fillet 填角(  ) 
  Joint design 接頭設計：        V-type          Gap 間隙：      5 mm                        
  Groove angle 開槽角度：       400     Root 根部高度：         0~1 mm                           
  Preparation 開槽表面：  Gas Cutting or Machine         

 
Backing 背襯材料：      Yes  ( v )   No(  ) 
Material(type)背襯材質(型式)：  Ceramic Type ACE Brand. ABH series  

 
Filler Metal 銲材： 

Manufacturer 銲條廠商： TIEN TAI   Brand Name 品牌型號：    TWE-711            
Grade 認證等級：AWS A5.20 E71T-1C    
Size of Filler metals 銲條尺寸： 1.2 mm   

 
Position 銲接姿勢： 

Position(s) of Butt 對接銲姿勢：    Flat   
Welding Progression 走銲方向：   Up  (  )     Down (  )  
Position(s) of Fillet 填角銲姿勢：    N/A        

 
Preheat 預熱： 

Preheat Temp. Min 預熱溫度(℃).      N/A      
Inter pass Temp. Max 層間溫度(℃)：  200OC    

   
Post weld Heat Treatment 後熱處理： 

Temp. Ｒange 溫度範圍：      N/A        Time Range 時間範圍：    N/A                      
Gas： 

Shielding Gas 保護氣體： CO2  Percent Composition(Mixtures)混合比：  99.8%         
  Flow Rate 流量：         20-25 liter / minte                  
Electrical Characteristics： 

Current AC or DC 交或直流:        DC(+)           Polarity 極性：   DCEP               
Amps. (Range)電流範圍:    180-260 Amp    Volt.(Range)電壓範圍：   32-38 V    
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Technique 銲接技術:  
String or Weave Bead 拖銲或織動銲 :          Both                              
Contact Tube to Work Distance 接觸管到工件距離:    12-20 mm                              
Multiple or Single Pass(Per Side) 多層或單層銲道:      Multiple                                   
Multiple or Single Electrodes 多極或單極銲條:          Single                               
Travel Speed (Range)銲接速度範圍 :  15~18 cm/min                         
Peening 錘擊   Yes (   )    No ( v ) 
Initial & Interpass Cleaning(Brushing，Gringing，etc)：Brushing or/and Grinding   
銲口與層間清潔方法(刷除與研磨等) 
Method if back Gouging 背鏟方法:      N/A                

Other 其他:  
                                                                            
                                                                            

Sketch of welding condition (Unit : mm) 
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Root Pass FCAW AWS A5.20 E71T-1C 1.2 DCEP 180~260 32~36 --- 

Fill Pass FCAW AWS A5.20 E71T-1C 1.2 DCEP 180~260 32~36 --- 
 
 

400 

12 

5 
0~1
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PRELIMINARY WELDING PROCEDURE SPECIFICATION 銲接程序規範 
Welding procedure specification no.(WPS 編號) HAM-2-02 

Qualification Standard: IACS UR W28   
Issued date：(發行日期)  31 Mar. 2017   Welding type(s)： Semi-Automatic    
Test assembly No.   HAM-05  Welding process(es)：     FCAW            
試片編號                          銲接方法 
Bass Metals 母材： 
  Specification type & grade 規格型式與等級：      DH36            
  Test piece Thickness：    12mm          

 
Joint 銲口開槽： 
  Butt 對接( v )    fillet 填角(  ) 
  Joint design 接頭設計：        V-type          Gap 間隙：      5 mm                        
  Groove angle 開槽角度：       400     Root 根部高度：         0~1 mm                           
  Preparation 開槽表面：  Gas Cutting or Machine         

 
Backing 背襯材料：      Yes  ( v )   No(  ) 
Material(type)背襯材質(型式)：  Ceramic Type ACE Brand. ABH series  

 
Filler Metal 銲材： 

Manufacturer 銲條廠商： TIEN TAI   Brand Name 品牌型號：    TWE-711            
Grade 認證等級：AWS A5.20 E71T-1C    
Size of Filler metals 銲條尺寸： 1.2 mm   

 
Position 銲接姿勢： 

Position(s) of Butt 對接銲姿勢：    Vertical   
Welding Progression 走銲方向：   Up  (v )     Down (  )  
Position(s) of Fillet 填角銲姿勢：    N/A        

 
Preheat 預熱： 

Preheat Temp. Min 預熱溫度(℃).      N/A      
Inter pass Temp. Max 層間溫度(℃)：  200OC    

   
Post weld Heat Treatment 後熱處理： 

Temp. Ｒange 溫度範圍：      N/A        Time Range 時間範圍：    N/A                      
Gas： 

Shielding Gas 保護氣體： CO2  Percent Composition(Mixtures)混合比：  99.8%         
  Flow Rate 流量：         20-25 liter / minte                  
Electrical Characteristics： 

Current AC or DC 交或直流:        DC(+)           Polarity 極性：   DCEP               
Amps. (Range)電流範圍:    160-180 Amp    Volt.(Range)電壓範圍：   25-30 V    

 
Technique 銲接技術:  
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String or Weave Bead 拖銲或織動銲 :          Both                              
Contact Tube to Work Distance 接觸管到工件距離:    12-20 mm                              
Multiple or Single Pass(Per Side) 多層或單層銲道:      Multiple                                   
Multiple or Single Electrodes 多極或單極銲條:          Single                               
Travel Speed (Range)銲接速度範圍 :            7-9 cm/min                  
Peening 錘擊   Yes (   )    No ( v ) 
Initial & Interpass Cleaning(Brushing，Gringing，etc)：Brushing or/and Grinding   
銲口與層間清潔方法(刷除與研磨等) 
Method if back Gouging 背鏟方法:    N/A      

Other 其他:  
                                                                            
                                                                            

Sketch of welding condition (Unit : mm) 
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Root Pass FCAW AWS A5.20 E71T-1C 1.2 DCEP 160~180 25~30 --- 

Fill Pass FCAW AWS A5.20 E71T-1C 1.2 DCEP 160~180 25~30 --- 
 
 

400 
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0~1
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PRELIMINARY WELDING PROCEDURE SPECIFICATION 銲接程序規範 
Welding procedure specification no.(WPS 編號) HAM-2-03 

Qualification Standard: IACS UR W28   
Issued date：(發行日期)  31 Mar. 2017   Welding type(s)： Semi-Automatic    
Test assembly No.   HAM-06  Welding process(es)：     FCAW            
試片編號                          銲接方法 
Bass Metals 母材： 
  Specification type & grade 規格型式與等級：      DH36               
  Test piece Thickness：    12mm          

 
Joint 銲口開槽： 
  Butt 對接( v )    fillet 填角(  ) 
  Joint design 接頭設計：        V-type          Gap 間隙：      5 mm                        
  Groove angle 開槽角度：       400     Root 根部高度：         0~1 mm                           
  Preparation 開槽表面：  Gas Cutting or Machine         

 
Backing 背襯材料：      Yes  ( v )   No(  ) 
Material(type)背襯材質(型式)：  Ceramic Type ACE Brand. ABH series  

 
Filler Metal 銲材： 

Manufacturer 銲條廠商： TIEN TAI   Brand Name 品牌型號：    TWE-711            
Grade 認證等級：AWS A5.20 E71T-1C    
Size of Filler metals 銲條尺寸： 1.2 mm   

 
Position 銲接姿勢： 

Position(s) of Butt 對接銲姿勢：   Horizontal      
Welding Progression 走銲方向：   Up  (  )     Down (  )  
Position(s) of Fillet 填角銲姿勢：    N/A        

 
Preheat 預熱： 

Preheat Temp. Min 預熱溫度(℃).      N/A      
Inter pass Temp. Max 層間溫度(℃)：  200OC    

   
Post weld Heat Treatment 後熱處理： 

Temp. Ｒange 溫度範圍：      N/A        Time Range 時間範圍：    N/A                      
Gas： 

Shielding Gas 保護氣體： CO2  Percent Composition(Mixtures)混合比：  99.8%         
  Flow Rate 流量：         20-25 liter / minte                  
Electrical Characteristics： 

Current AC or DC 交或直流:        DC(+)           Polarity 極性：   DCEP               
Amps. (Range)電流範圍:    180-230 Amp    Volt.(Range)電壓範圍：   30-34 V    

 
Technique 銲接技術:  



 

- 12 - 
 

String or Weave Bead 拖銲或織動銲 :          Both                              
Contact Tube to Work Distance 接觸管到工件距離:    12-20 mm                              
Multiple or Single Pass(Per Side) 多層或單層銲道:      Multiple                                   
Multiple or Single Electrodes 多極或單極銲條:          Single                               
Travel Speed (Range)銲接速度範圍 :    16-22 cm/min           
Peening 錘擊   Yes (   )    No ( v ) 
Initial & Interpass Cleaning(Brushing，Gringing，etc)：Brushing or/and Grinding   
銲口與層間清潔方法(刷除與研磨等) 
Method if back Gouging 背鏟方法:   N/A     

Other 其他:  
                                                                            
                                                                            

Sketch of welding condition (Unit : mm) 
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Root Pass FCAW AWS A5.20 E71T-1C 1.2 DCEP 180~230 30~34 --- 

Fill Pass FCAW AWS A5.20 E71T-1C 1.2 DCEP 180~230 30~34 --- 
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3. Quliication test for Welding Procedure 
3.1  Kind of Test 

       The kinds of butt weld joint test and number of specimens are to be in accordance 
with requirements specified given in Table M.4.4 of Part M of ClassNK Rule. 

Kinds of Butt welded Joint Test for Rolled steel (Grade KA, KA36) 

Kind of test Number of specimens 

Visual inspection Whole length of welding joints 

Tensile test 2 

Bend test 4 

Impact test (sets)  3~8 

Marco-struture inspection 1 

Hardness test 1 

Non-destructive inspection Whole length of welding joints 
        

3.2  Test Assemblies 
(1) The dimension and type of test assembly are to be same as Fig. M4.1 of Part 

M of ClassNK Rule. 
(2) The position of notch for specimen is to be shown in Fig M4.1 
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3.3  Finshed Inspection 
Welded surface is to be regular and uniform and is to be free from injurious  
defects, such as cracks, undercuts, overlaps, etc. 

3.4  Tensile Tests 
Tensile tests are to be carried out in accordance with requirements of 4.2.5, Part M  
of ClassNK Rule. The test is to be carried out with the Table M3.2 
 

 
3.5  Bend Tests 

Bend tests are to be carried out in accordance with requirements of 4.2.6, Part M  
of ClassNK Rule.Two specimens are to be takem from root bend and face band  
respectively. 
 

 
3.6 Impact Tests 

(1) Impact tests specimens are to be specimens to be taken form the position 
shown in Fig. M4.2 

(2) The testing temperature and minimum mean abosorbed energy of three 
specimens are to be as specified in table M.4.8 
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3.7  Macro-structure Inspection 
(1) Macro examination shall include about 10 mm unaffected base metal. 
(2) The transverse section o test specimens taken from the welded joint is to be 

etched and examined, and is to show the there are no crack, poor penetration, 
lack of fusion and other injurious defect. 

 
3.8  Non-destructive Inspection 

(1) Internal Inspection will be carried out by radiographic  
(2) Surface inspection will be carried by liquid penetrant examination. 

 
 

3.9  Hardness Test 
(1) Vicker hardness is to be measured at the position shown in fig.M4.5. The kind of 

specimens for Vickers hardness are to be in accordance with requirement 
specified Table M4.10. 

(2) The nember of specimen for hardness test is to be in accordance with the 
requirement speciied given in table M4.4 
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