2010 Beijing “ARC Cup” International Welding Competition manual

2010 Beijing “ARC Cup” International Welding                                  Competition 
 Technical Files
Sponsored by：

State-owned Assets Supervision and Administration Commission (SASAC)  

Supported by: 
Chinese Mechanical Engineering Society (CMES)
Organizer:

Beijing ARC Xinxing Science and Technology Co., Ltd (ARC)

May 2010, Beijing, China

Ⅰ. Competition criterion

The competition follows IIW international standard (IIW is an international standard made by International Institute of Welding)

Ⅱ. Competition events

1.Shielded metal-arc welding ,SMAW for short

2.Gas Metal Arc Welding ,GMAW for short

3.Gas tungsten-arc welding ,GTAW for short

4.Oxygen fuel gas welding ,OFW for short

Ⅲ. Competition methods

1.Competition methods

(1) This welding competition is practical only.

(2) Two groups in this competition , group A and group B .

(3) Group A includes these competitors whose age is above 23.

(4) Group B includes these competitors whose age are under 23.(born before May 1st ,1987)
(5) Group A: shielded metal-arc welding ,SMAW for short, Gas Metal Arc Welding, GMAW for short, gas tungsten-arc welding, GTAW for short, oxygen fuel gas welding, OFW for short. three positions,1G position,2G position and 4G position. each competitors only take part in one competition method.
(6) Group B: shielded metal-arc welding, SMAW for short, Gas Metal Arc Welding GMAW for short, gas tungsten-arc welding, GTAW for short, oxygen fuel gas welding, OFW for short. three positions,1G position, 2G position and 3G position. each competitors only take part in one competition method.

The specification of practical test piece ,please see attachment 1.

2.Assemble of the test piece

(1).Competitors should wear labor protection appliance ,auxiliary tools should be provided by competitors themselves.

(2).Competitors receives the test piece and welding material relying on Contest Pass  and lot ticket.

(3).Each competitors should check out whether the test piece has met the requirements before assembly, the test piece can not be changed in general, if there are differences, chief referee decides what to do .
(4).Competitors assemble the test piece at certain place and certain time by themselves.

(5).If the test piece is destroyed during the assemble, competitors can repair them by himself ,and the destroyed test piece can not be changed into new ones.

(6). Invigilators will fill in the Circulation Card for every step of assemble for each competitor ,for the competitors who pass the assemble, the Invigilators and the competitors who pass the assembly will both sign the Invigilators’ name and competitors’ name on the Circulation Card. For the competitors who can not  pass the assembly ,invigilators will inform those competitors to reassemble the test piece, the test pieces can not be used for competition until meet the requirement.
(7).The rules for assembly
a. Time for assembly is 60 minutes.

b. Tack welding should adopt the same welding method and same material as formal welding.

c. All of the test piece should be fixed inside of the front side of groove, fixed-point should be on each side of the test piece, the length of the fixed-point should be less than 20mm.(including 20mm)
3.Practical competition requirement
(1)Competitors should receive the assembled test piece assembled by the competitors themselves respectively 15 minutes before the competition ,and welding material according to the lot ticket, the competition starts from the order signal, if someone who late 10 or more than 10 minutes should be regarded as quitting the competition.

(2).Competition operation time

Group A 

180 minutes for shielded metal-arc welding, SMAW for short.

150 minutes for Gas Metal Arc Welding ,GMAW for short.

120 minutes for gas tungsten-arc welding, GTAW for short.

150 minutes for oxygen fuel gas welding ,OFW for short.

Group B

180 minutes for shielded metal-arc welding, SMAW for short.

150 minutes for Gas Metal Arc Welding ,GMAW for short.

120 minutes for gas tungsten-arc welding ,GTAW for short.

150 minutes for oxygen fuel gas welding ,OFW for short.

(3). Electrical tools are forbidden during the competition

(4).Welding machine, welding torch, welding tongs, welding wire and torch which will be provided by a uniform manufacturer, not allowed to bring the tools described above by competitors themselves.                                             

 (5).Competitors should self-provide mask, hammer, manufacturer, rasper, Steel wire brush, abrasive cloth, saw blade, flashlight, Electrode, polishing, monkey wrench(for foreign competitors who will be difficult to bring these tools which can be provided by China Organizer, but the competitors who can not bring these tools should apply for these tools in advance)

(6).The limit of highness for testpiece is 1.5m

(7).Competitors can try the current on the test plate only, not allowed to try the current on the fixture, if do so ,it will be treated as violation of competition rules.  

(8).Should weld on the single side of the test piece.

(9).The direction of flat position welding of test piece should adopt one direction ,not allowed to weld from middle to ends, or weld from two ends to middle, the direction of layer should in conformity with the direction of back welding (except oxygen fuel gas welding)

(10).Other position test piece should be done on the welded bracket in the process of welding. which should not be change site and direction, if the competitors move the test piece for cleaning the seam, it should be put back the original site in the supervision of invigilator, the test piece can’t be taken down without finish, not allowed to mark any thing on the test piece, if there is a violation above happens, the score of individual event is 0.

(11). In the process of welding, the destroyed test piece which the competitors can repair by himself can not be changed a new one,. the surface of front and back seam are not allowed to repair nor remelting, if such violation happens ,the score of test piece is 0.  

 (12). Competitors can state objection when power off or other external influence happens.

(13). Competition time including rest, drink, and go to the bathroom.

(14). After finishing the welding competition, competitors should clean up the super facial of the test piece including welding slag, spatter, but the original form should not be destroyed during the cleaning, electronic tools are forbidden, invigilators will check out the test piece, for those uncleaned test pieces, invigilators have the right to ask the competitors to redo the clean job. For those cleaned test piece ,the invigilators jointly with competitors hand the test piece to certain place, and jointly sign the names of competitors and invigilators on the record of invigilation.

(15).Competitors should obey the fair and equal spirit to take part in the competition, not allowed to destroyed or tear down the competition provided facilities, if such violations happened ,all of the score will be canceled for the competition violator.
Ⅳ.Competition welding machine and material 

1.welding machine 
(1) Welding machine for shielded metal-arc welding and gas tungsten-arc welding
Specification: （400A） 
(2) Welding machines for Gas Metal Arc Welding,
Specification: （350A）
(3) Gas welding torch

Specification: （H01-6）
2.welding material

 (1) Welding rod

Model:AWS E7015:specification: Φ2.5mm、Φ3.2mm、Φ4.0mm；
(2) Solder wire of gas tungsten-arc welding,

model：AWS ER70S-6；specification：Φ2.0mm；

(3) Solder wire of Gas Metal Arc Welding 

model：AWS ER70S-6；specification：Φ1.2mm

(4) Solder wire of oxygen fuel gas welding 

model：AWS ER70S-6；specification：Φ2.0mm；

Ⅴ.Rules for practical competition operation

1.Competitors should obey the Competition Technical Document, and obey the invigilators order, if there is a violation happens ,invigilators have the right to prevent such violation, invigilators report to chief referee if violated competitors don’t listen to the invigilators’ order, chief referee will deal with the competition violators.

2.Competition site should keep quiet, uproar and discussing are forbidden. if there is a problem occurs to the competitors, who should reflect problems to invigilators, after get the permission of invigilators, the competition can temporarily stop, otherwise the competition time will be still counting.

3.Exept certain invigilators who have been appointed, others can enter the competition site accompany with specially-assigned person with the permission of a member of leader team only, and bear badge can enter the competition site. 
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The actual operating position and drawings
（1）
     Shielded metal arc welding（SMAW）

And

Gas Metal Arc Welding（GMAW）

1、Plate butt welding flat position: 1G

Material：Q235   δ=12mm

Welding material：

SMAW   AWS E7015     Φ2.5㎜  Φ3.2㎜ Φ4.0㎜（option）

         GMAW  AWS ER70S-6    Φ1.2㎜  
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                                           S：12mm

                                               α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
2、Plate butt welding horizontal position: 2G

Maiterial：Q235   δ=12mm

Welding material：

SMAW   AWS E7015     Φ2.5㎜  Φ3.2㎜  Φ4㎜（option）

         GMAW  AWS ER70S-6    Φ1.2㎜  
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                                              S：12mm

                                               α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
3、Plate butt welding vertical position: 3G

Material：Q235   δ=12mm

Welding material：

SMAW   AWS E7015     Φ2.5㎜  Φ3.2㎜  Φ4.0㎜（option）

         GMAW   AWS ER70S-6    Φ1.2㎜  
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                                              S：12mm

                                               α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
4、Plate butt welding overhead position : 4G

Material：Q235   δ=12mm

Welding material：

AWS E7015     φ2.5 mm、φ3.2 mm、φ4 mm (option)
GMAW  AWS ER70S-6    Φ1.2㎜
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                                             S：12mm

                                             α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
（2）

Gas Tungsten Arc Welding(GTAW)

And

Oxyacetylene welding（OFW）
1、Flat plate butt welding position : 1G   

Material：Q235  δ=5mm

Welding material：

GTAW  AWS ER70S-6    Φ2.5㎜   tungsten:Φ2.5㎜ 

         OFW   AWS ER70S-6    Φ2.0㎜  
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S：5mm

                                              α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
2、Plate butt welding horizontal position: 2G

Material：Q235  δ=5mm

Welding material：

GTAW  AWS ER70S-6   Φ2.0㎜   tungsten:Φ2.5㎜ 

         OFW   AWS ER70S-6   Φ2.0㎜  
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S：5mm

                                              α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
3、Plate butt welding vertical position: 3G  

Material：Q235  δ=5mm

Welding Material：

GTAW  AWS ER70S-6  Φ2.0㎜   tungsten:Φ2.5㎜ 

         OFW   AWS ER70S-6   Φ2.0㎜  
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S：5mm

                                              α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
4、Plate butt welding overhead position:  4G 

Material：Q235  δ=5mm

Welding material：

GTAW  AWS ER70S-6   Φ2.0㎜   tungsten:Φ2.5㎜ 

         OFW   AWS ER70S-6      Φ2.0㎜  
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S：5mm

                                               α：32°±2°

B：200 mm

L：300mm

b、p: Decided by yourself
Anti-deformation is decided by yourself
2010 Beijing “ARC Cup” International Welding Competition
Appearance assessment standard (一)

Event：Plate butt welding  1G、2G、3G、4G (SMAW、GMAW)    δ=12mm

	Test items
	Assessment standard and score
	Assessment level
	measurement
	obtained score
	Remarks

	
	
	I
	II
	III
	IV
	
	
	

	weld reinforcement
	Size Standard
	0～2
	＞2～3
	＞3～4
	＜0，＞4
	
	
	

	
	score Standard
	4
	3
	2
	0
	
	
	

	Weld height difference
	Size Standard
	≤1
	＞1～2
	＞2～3
	＞3
	
	
	

	
	score Standard
	6
	4
	2
	0
	
	
	

	weld width
	Size Standard
	17～19
	＞19～21
	＞21～23
	＜17，＞23
	
	
	

	
	score Standard
	4
	2
	1
	0
	
	
	

	Weld width difference
	Size Standard
	≤1.5
	＞1.5～2
	＞2～3
	＞3
	
	
	

	
	score Standard
	6
	4
	2
	0
	
	
	

	Undercut
	Size Standard
	No Undercut
	depth≤0.5
	depth＞0.5
	
	
	

	
	score Standard
	10
	1 point deduction for every 2mm
	0
	
	
	

	Positive forming
	Standard
	Excellent
	Good
	Fair
	Little
	
	
	

	
	score Standard
	6
	4
	2
	0
	
	
	

	Back forming
	Standard
	Excellent
	Good
	Fair
	Little
	
	
	

	
	score Standard
	4
	2
	1
	0
	
	
	

	Back concave
	Size Standard
	0～0.5
	＞0.5～1
	＞1～2
	
	
	
	

	
	score Standard
	3
	2
	0
	
	
	
	

	Back convex
	Size Standard
	0.5～1
	＞1～2
	＞2
	
	
	
	

	
	score Standard
	3
	2
	0
	
	
	
	

	angular deformation
	Size Standard
	0～1
	＞1～2
	＞2～3
	＞3
	
	
	

	
	score Standard
	4
	3
	1
	0
	
	
	

	Appearance defects record
	
	

	Weld appearance (positive, back) forming evaluation standard

	Excellent
	Good
	Fair
	Little

	Beautiful forming; uniform、compactness weld; Consistent height and width
	Good forming,

Uniform and flat weld
	Acceptable forming straight weld 
	Bend Weld,
 significantly height and width 

	Note: If there are welding defects on both sides like crack, slag, pores, not fusion etc., or uncompleted repairmet, the item will be treated as 0 point.


Appearance evaluation team leader：                                                recorder：

judge：                                                                        time：
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Appearance assessment standard(二)

  Event：Plate butt welding  1G、2G、3G、4G (GTAW、OFW)    δ=5mm

	Test items
	Assessment standard and score
	Assessment level
	measurement
	obtained score
	Remarks

	
	
	I
	II
	III
	IV
	
	
	

	weld reinforcement
	Size Standard
	0～2
	＞2～3
	＞3～4
	＜0，＞4
	
	
	

	
	score Standard
	4
	3
	2
	0
	
	
	

	Weld height difference
	Size Standard
	≤1
	＞1～2
	＞2～3
	＞3
	
	
	

	
	score Standard
	6
	4
	2
	0
	
	
	

	weld width
	Size Standard
	17～19
	＞19～21
	＞21～23
	＜17，＞23
	
	
	

	
	score Standard
	4
	2
	1
	0
	
	
	

	Weld width difference
	Size Standard
	≤1.5
	＞1.5～2
	＞2～3
	＞3
	
	
	

	
	score Standard
	6
	4
	2
	0
	
	
	

	Undercut
	Size Standard
	No Undercut
	depth≤0.5
	depth＞0.5
	
	
	

	
	score Standard
	10
	1 point deduction for every 2mm
	0
	
	
	

	Positive forming
	Standard
	Excellent
	Good
	Fair
	Little
	
	
	

	
	score Standard
	6
	4
	2
	0
	
	
	

	Back forming
	Standard
	Excellent
	Good
	Fair
	Little
	
	
	

	
	score Standard
	4
	2
	1
	0
	
	
	

	Back concave
	Size Standard
	0～0.5
	＞0.5～1
	＞1～2
	
	
	
	

	
	score Standard
	3
	2
	0
	
	
	
	

	Back convex
	Size Standard
	0.5～1
	＞1～2
	＞2
	
	
	
	

	
	score Standard
	3
	2
	0
	
	
	
	

	angular deformation
	Size Standard
	0～1
	＞1～2
	＞2～3
	＞3
	
	
	

	
	score Standard
	4
	3
	1
	0
	
	
	

	Appearance defects record
	
	

	Weld appearance (positive, back) forming evaluation standard

	Excellent
	Good
	Fair
	Little

	Beautiful forming; uniform、compactness weld Consistent height and width
	Good forming,

Uniform and flat weld
	Acceptable forming straight weld 
	Bend Weld,
 significantly height and width 

	Note: If there are welding defects on both sides like crack, slag, pores, not fusion etc., or uncompleted repairment, the item will be treated as 0 point.


Appearance evaluation team leader：                recorder：

judge：                                        time：
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Non-destructive inspection scoring sheet
	Item
	Film No.
	Assessment Scope 
	Scoring Method
	Partition Instruction

	Plate sample
	1
	Both weld ends remove 20mm
	
	One-class picture without defects is 50 point；
The maximum point is 45 point if there is defect in the evaluation zone；

1 point deduction for every drop about the defect outside the evaluation zone, The maximum point is 35 point.

Two-class picture is 35 point basically. Deduction of the Score is according to the defect quality outside the evaluation zone, The maximum point is 45.

Three-class picture is 0 point.

4、If the same sample has many negatives, the assessment is according to the lowest negative.

	Defect characteristic
	Defect size
	Correction Formula

	Circular defect
	Size≤0.5mm
	0.5 point deduction for every drop

	
	Size＞0.5mm～1 mm
	1 point deduction for every drop, 
Circular defects greater than 1mm are converted according to the standard. 

	Bar defects
	Bar defects
	1 point deduction for every 1mm                  


Note: X-ray examination of specimens is according to the  standard of JB / T 4730-2005; Assessment area: 10 × 10 mm.    

Supplementary Notice 
for 2010 Beijing "ARC Cup" International welding Competition   

The Supplementary notice is for gas used in the GMAW welding competition. GMAW uses the mixed gas containing 85% argon + 15% carbon dioxide gas or only carbon dioxide gas,competitors can choose either of the two kinds of gas mentioned above.
The welding machine clarified as follows:

GTAW uses welding machine whose electric current is bigger than 200A DC or AC and DC (ESS、JASIC、or MIGATRONIC can be selected).
SMAW and GMAW use the inverted pulse whose electric current is bigger than 300 300A MIG / MAG welding / multi-arc function manual welding machine (ESS、THERMADYNE、MIGATRONIC can be selected). 
Wire、Electrode
Manufacturer: Wuhan Temo Welding Consumables Co., Ltd.              
            Atlantic China welding consumables,inc.
4) Gas (oxygen, argon, argon+carbon dioxide, carbon dioxide), acetylene gas

Manufacturer: Beijing Praxair Inc.
The organizing committee 

of 2010 Beijing ARC Cup International welding competition

May 17th,2010
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