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1) Document Changes

	Date
	Version
	Change
	Name

	1/10/2012
	N/A
	Draft Version
	K. Williams

	1/15/2012
	1.0
	Initial version.
	K. Williams

	11/25/2012
	1.1
	Added A & B Appendices of test pieces.  Added document changes section.  Updated document for usage of Linde MIG.  Minor corrections
	K.Williams


2) Introduction & Purpose
a) To require students to practice and achieve a basic level of competency in welding.
b) To ensure that the student can deposit a sound, strong weld in a variety of common configurations, where required on a project piece.
c) To expose students to a challenging, real world evaluation of their performance of a skill.
d) To ensure that students can use welding equipment without endangering themselves, others, or property.
3) Evaluation and Testing Procedure
a) Pre-Test Conditions

i) A welding machine, appropriate for the qualification test, will be made available to the student to perform the welding test. 
ii) A variety of safety gear including helmets, gloves, sleeves, and jackets will be available for the student to select from to perform the welding test

iii) Students will have access to a variety of metal pieces to use during the test.  Student will cut and prepare those pieces before test begins.  See Appendix for details of pieces required for each test.
iv) The welding machine settings including polarity, contact tip size, wire size, wire type, wire feed speed, gas flow rate and power setting will be set up and adjusted to weld properly by a mentor before the test.

v) The welding machine will be unplugged, turned off, gas valve closed, cords and cables wrapped up neatly at the beginning of the test.

vi) Tools including clamps, grinders, brushes, wire cutters, pliers, fire extinguisher and any others necessary to complete the test will be available to the student. 

b) Testing Process
i) The student will request a test and schedule a time and date when he/she and a mentor can both be present at the testing area.

ii) Prior to the test, the mentor will ensure that the pre-test conditions are met.

iii) Student will set up his/her work area in preparation for the test, select appropriate safety gear, and ready the welding machine. Students’ personal clothing and footwear should be appropriate.
iv) Student will perform the selected test as described in this document under “Welding Qualification Tests”.

v) Student will identify and present the finished test pieces to the mentor for evaluation.

vi) When finished the test, student will straighten up the work area, return tools and safety items to their places, shut the welding machine down, turn gas off if used, and wrap up cords and cables.
4) Welding Qualification Tests
a) General

i) Two welding qualification tests been defined for the 2012-13 season.

(1) MIG welding on aluminum.

(2) Flux-Core welding on steel.

ii) A mentor will supervise the test.  The mentor can, at his discretion, stop the test due to unforeseen circumstances, unsafe conditions, etc.
iii) Student may ask any questions about the test process or requirements, which the mentor will answer.  The mentor will not provide information about specific welding techniques, or feedback as to the students’ performance during the test.
iv) This document may be used for reference while the student takes the qualification test.
v) Tests will be timed.  The student must perform the test requirements within the allotted time for the test. The mentor will monitor the time.  Time elapsed and remaining will be continually available to the student.  The time clock will not be stopped except for unforeseen circumstances. If student wishes to terminate the test before time is up, the entire test must be retaken.
vi) As part of each test, and before welding begins, student will visually check the following, regardless of whether these items may be used or not.  Student should give some clear indication that each item is being checked.
(1) Location of fire extinguisher.

(2) Welding machine plugged into wall outlet.

(3) Shielding gas on/off.

(4) Sufficient gas pressure in bottle.

(5) Welder power setting.

(6) Work (ground) clamp affixed securely to table or work piece.

(7) MIG gun cable reasonable straight and out of the way.

(8) Spool gun functioning properly, wire feed working, gas flowing (if necessary), tape on wire feed speed setting knob.

(9) Clean workspace, no flammables on table, minimal tools placed away from work.

vii) Student will be allowed to perform any number of practice welds during the test however, the time clock will not be stopped. Practice welds and practice pieces must be separate from work to be evaluated.
viii) Student will don appropriate safety gear before any welding starts.

ix) Student is responsible for any cutting, beveling, clamping, grinding or positioning that may be needed to set up or perform a weld. 
x) After work pieces are prepared and ready to weld, mentor will examine and give ok to continue.  Tack welds may be included as part of preparation. 
xi) Bad welds or areas of a weld can be cut out, or ground out and re-welded by the student, if time permits.  However, the finished piece may not be altered.  Welds may not be ground or cut in order to meet the test requirements.
xii) Student will identify and present to the mentor the final work pieces to be evaluated in the test.

xiii) Finished test pieces will be cleaned of slag, soot and oxidation before submission.
5) MIG – Aluminum Welding Test
a)  General
i) Time allowed for this test will be 1 hour.

ii) Torch movement should be “push”, or forehand.

iii) Pieces required for qualification test will be cut or fabricated by the student before the test.  See Appendix A for dimensions.

b) Flat Butt Joint Weld
i) Student will perform a flat position, butt joint weld on two 1/8” thick aluminum plates.  Each must be approximately 2” wide by 4 inches long.
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ii) Butt joint must be straight, fit tightly without gaps, and be at least 4 inches long.

iii) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.

iv) Weld must include 1 stop and re-start, and must end at one edge of the plate joint.

v) A straight, “stringer” bead will be performed for this test.  Weaving, V’s, U’s are not allowed.

vi) The submitted piece will include a 4” long welded joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.

c) Open Root Butt Weld

i) Student will perform a flat position, butt joint weld on two 1/8” thick aluminum plates having a gap between the plates to increase depth of fusion.  Both sides of the joint will be welded.  Each piece must be approximately 2 inches wide by 4 inches long.
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ii) The joint must be straight, have a consistent gap between 1/16” and 3/32” wide, and be at least 4 inches long.

iii) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.

iv) Weld must include 1 stop and re-start, and must end at one edge of the plate joint.

v) Plates will be welded on both sides of the joint.

vi) Any torch movement can be used, including weaving, U’s, or straight.

vii) The submitted piece will include a 4” long welded joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.

d)  Fillet Weld
i) Student will perform a flat position, fillet weld on two 1/8” thick aluminum plates, each of which will be approximately 2” in width.  Plates will be welded together to form a 90 degree upside-down “T”. See illustration.
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ii) The “T” joint will be straight, fit tightly with no gaps, and will be a minimum of 4” long.

iii) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.

iv) Weld joint must include 1 stop and re-start, and must end at at least one edge of the plate joint.

v) Any combination of weaving or straight torch movement can be used.

vi) The submitted piece will include a 4” long welded fillet joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.
e)  Channel End Weld
i) Student will weld the end of a 1/8” wall aluminum “C” channel, vertically at 90 degrees onto a horizontal 1/8” aluminum (base) plate.  Test includes fillets on inside and outside corners, plus straight fillets. Two 90 degree angle pieces positioned in a “C” shape is also acceptable.  See illustration.
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ii) The “C” channel joint will be straight, fit tightly with no gaps.  The “C” channel piece must be a minimum of 12” long.

iii) The flat plate must extend at least 1” away from the “C” channel in all directions
iv) Tack welding may be used to hold pieces together and in position.  Any tacks should be cleaned prior to finish welding.

v) Weld joint must include at least 1 stop and re-start, and must go completely around the “C” channel joint on all sides.

vi) Any combination of weaving, zig-zag, or straight torch movement can be used.

6) Flux Core – Steel Welding Test 
a) General

i) Time allowed for this test will be 1 hour

ii) Torch movement should be “drag” or backhand.

iii) Pieces required for qualification test will be cut or fabricated by the student before the test.  See Appendix B for dimensions.

b) Butt Weld
i) Student will perform a butt joint weld on two 1/8” thick steel plates.  Each must be approximately 2 inches wide by 4 inches long.
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ii) Butt joint must be straight, fit tightly without gaps, and be at least 4 inches long.

iii) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.

iv) Weld must include 1 stop and re-start, and must end at one edge of the plate joint.

v) Any torch movement may be used; straight, weave, V’s, U’s, whip etc.

vi) The submitted piece will include a 4” long welded joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.

c)  Fillet Weld
i) Student will perform a flat position, fillet weld on two 1/8” thick steel plates approximately 2 inches in width.  Plates will be welded together to form a 90 degree upside-down “T”.
[image: image6.png]90 DEGREE FILLET WELD




ii) The “T” joint will be straight, fit tightly with no gaps, and will be a minimum of 4” long.

iii) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.

iv) Weld joint must include 1 stop and re-start, and must end at one edge of the plate joint.

v) Any combination of weaving or straight torch movement can be used.

vi) The submitted piece will include a 4” long welded fillet joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.

d)  Vertical Weld
i) Student will perform a vertical groove weld on two 1/8” thick steel plates.  Each must be approximately 2 inches wide by 4 inches long.
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ii) Student will bevel the edges of the joint at a 45 to 60 degree angle.
iii) The plate joint must be straight, fit tightly without gaps, and be at least 4 inches long.

iv) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.
v) Weld must include 1 stop and re-start, and must end at one edge of the plate joint.

vi) Any torch movement may be used; straight, weave, V’s, U’s, whip etc.

vii) The submitted piece will include a 4” long welded joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.

e)  Overhead Weld

i) Student will perform an overhead groove weld on two 1/8” thick steel plates.  Each must be approximately 2 inches wide by 4 inches long.
[image: image9.png]\ /4670 60 DEGREES

N

GROOVEWELD CROSS SECTION




[image: image10.png]‘OVERHEAD GROOVE WELD




ii) Student will bevel the edges of the joint at a 45 to 60 degree angle.

iii) The plate joint must be straight, fit tightly without gaps, and be at least 4 inches long.

iv) Tack welding may be used to hold plates together and in position.  Any tacks should be cleaned prior to finish welding.

v) Weld must include 1 stop and re-start, and must end at one edge of the plate joint.

vi) Any torch movement may be used; straight, weave, V’s, U’s, whip etc.

vii) The submitted piece will include a 4” long welded joint.  Student will mark the piece to indicate the 4” section of weld to be evaluated.

7) Evaluation Criteria for Welding Tests
a)  Failing Conditions.  
i) Any of the following will cause welding test failure. 

ii) All joints to be welded must be cleaned adequately before welding begins.  An attempt must be made to remove grease, soot, paint or other contaminants.

iii) Welds must not contain gaps or interruptions in the bead.  Bead width must be consistent within approximately 25%, measured from the widest part to the narrowest part.
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iv) Straight weld beads will not deviate laterally by more than ¼” in any 4” section.  See illustration.
v) Weld bead will be centered on the joint, and will not deviate from the joint centerline by more than 25% of the average bead width.  See illustration.
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vi) Craters in the weld bead from stopping and/or restarting must be filled to a level between the top of the work piece, and the top of the weld bead.  See illustration.
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vii) Excessive distortion of the work piece.  An attempt to control weld distortion by clamping or tacking must be made.  

viii)  Lack of fusion between the weld and the base metal.  Weld bead edges that overlap the base metal.  See illustration.
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ix) Excessive melt through, or holes through the base metal.

x) Excessive undercut on fillet welds. See illustration.
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(1) Inconsistent joint gap in open root welds.

(2) Significant holes, bubbles, un-melted wire, globs, lumps, or any foreign material in weld bead.

b) Weld Piece Testing - TBD
i) Some combination of sectioning, examining, bend testing, grinding…TBD

ii) Open root MIG aluminum weld will be ground flat and bent.
8) Welding Machine Set Up Tests
a) General

i) Two machine set-up tests have been defined.

(1) MIG for aluminum with gas.

(2) Flux core for steel without gas.
ii) Time allotted for each of these tests will be 30 minutes.
iii) Setup tasks do not have to be performed in the order indicated, unless necessary for proper setup.

iv) Mentor will not provide student with any information related to procedure or setup during the test.

v) Successful completion of these tests will be indicated by performing several test welds with the equipment as indicated in each test.

9) Aluminum MIG Machine Set Up Test
a) Aluminum MIG qualification is a prerequisite for this test.

b) Before the test begins, the welding machine will be set up to weld steel properly with flux core wire, without shielding gas.
c) Student will ensure the welder is shut off and unplugged (or circuit breaker OFF), the work clamp is not clamped to the table, and the gas bottle valve is closed.

d) Polarity of the welder will be changed to DCEP.
e) Spool gun drive roll cover will be opened.  Drive roll tension will be released.

f) Spool cover will be opened, spool tension will be relaxed.

g) Spool and wire will be removed from the spool gun.  Wire will be secured to the spool to prevent backlash.
h) The flux core nozzle will be removed.

i) The contact tip will be removed and cleaned of any slag or soot.  Hole must be cleared.  

j) .030 or .035 Aluminum MIG wire may be selected.  Either wire alloy 4043 or 5356 may be used.

k) The gas bottle valve will be opened, welder turned on, and gas flow adjusted to an initial rate of 20 cubic feet per hour.  Gas flow must be verified through the spool gun.  Welder and gas bottle valve will be turned off.
l)  MIG wire will be fed into the spool gun, out through the contact tip end.  Wire may need to be clipped or trimmed.  

m)  Wire spool will be placed in spool holder.  Spool tension will be initially set to prevent backlash.  Spool cover will be secured.
n)  Drive rolls will be closed and tightened to capture the wire in the large (top) groove.  Drive roll cover will be closed.

o)  An appropriate size contact tip will be selected, threaded onto the protruding wire, and screwed into the spool gun tip, finger tight only.

p)  The MIG gas nozzle will be screwed onto the spool gun if applicable.

q)  Student will don appropriate welding attire, and select an aluminum test piece.

r)  Student will turn on the welding machine, open the gas bottle valve, and adjust the power setting.

s)  Student will perform test welds in flat position using “push” torch motion and adjust the wire feed speed to an optimum setting.  This will be between too slow (wire burn back), and too fast (stuttering).  Spool tension may also need to be adjusted to allow smooth wire feed.
t)  Mentor will observe while student performs at least 4 separate straight “stringer” beads of at least 4 inches on the test piece to confirm proper set up.
10)  Flux Core Machine Set Up Test
a) Flux core steel qualification is a prerequisite for this test.

b) Before the test begins, the welding machine will be set up to weld aluminum properly, with shielding gas.

c) Student will ensure the welder is shut off and unplugged, the work clamp is not clamped to the table, and the gas bottle valve is closed.

d) Polarity of the welder will be changed to DCEN.

e) Spool gun drive roll cover will be opened.  Drive roll tension will be released.

f) Spool cover will be opened, spool tension will be relaxed.

g) Spool and wire will be removed from the spool gun.  Wire will be secured to the spool to prevent backlash.

h) The MIG gas nozzle will be removed.

i) The contact tip will be removed and cleaned of any slag or soot.  Hole must be cleared.  

j)  Either .030 or .035 flux core wire can be selected.

k)  Flux core wire will be fed into the spool gun, out through the contact tip end.  Wire may need to be clipped or trimmed.  

l)  Wire spool will be placed in spool holder.  Spool tension will be initially set to prevent backlash.  Spool cover will be secured.

m)  Drive rolls will be closed and tightened to capture the wire in the large (top) groove.  Drive roll cover will be closed.

n)  An appropriate size contact tip will be selected, threaded onto the protruding wire, and screwed into the spool gun tip, finger tight only.

o)  The flux core nozzle will be screwed onto the spool gun.

p)  Student will don appropriate welding attire, and select a steel test piece.
q)  Student will turn on the welding machine, verify that the gas bottle valve is not open, and adjust the power setting.

r)  Student will perform test welds in flat position using “drag” torch motion and adjust the wire feed speed to an optimum setting.  This will be between too slow (wire burn back), and too fast (stuttering).  Spool tension may also need to be adjusted to allow smooth wire feed.

s)  Mentor will observe while student performs at least 4 separate straight “stringer” beads of at least 4 inches on the test piece to confirm proper set up.
11)  Other Considerations

a) Test Interruptions
i) In the event of technical problems such as power outages, tripped circuit breaker, welding machine failure or part breakage, or any other occurrence that interrupts the test, the test clock will be stopped. 
ii) The mentor can assist in correcting a problem with the welding equipment.  If problem can be resolved and there is sufficient time, the clock is restarted and the student can continue with the test.  
iii) If the problem can not be resolved in a reasonable amount of time, the test can be rescheduled and restarted then.  The entire test does not have to be repeated.
iv) At the rescheduled test, the student will finish the test in the remaining allotted time. Any time required to set up equipment or tools to complete the test will not count against the student.  The clock will be restarted when the student is set up as he/she was before the interruption.
Appendix A – Pieces Required for Aluminum MIG Qualification Test*
Flat plate 2” x 4” x 1/8”.  

6 pieces.
C-channel 1-1/2” x 12” x 1/8”.  
1 piece.

Flat plate 4” x 4” x 1/8”.  

1 piece.

*- Listed above are minimum dimensions.  Larger pieces, within reason, are encouraged.

Appendix B – Pieces Required for Steel Flux-Core Qualification Test*

Flat plate 2” x 4” x 1/8”.  

8 pieces.

*- Listed above are minimum dimensions.  Larger pieces, within reason, are encouraged.
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