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1.0
Scope

This MPO/Traveler along with QA Plan – 53028-QAP addresses the procedures to Qualify Brazers for the PPPL NCSX TF Coil Project in accordance with the following drawings and specification:



PPPL Drawing #

                       Description

                             SE131-003 Rev1                                      TF Coil Final Assembly
                             SE131-005 Rev1                                     TF Coil Ground Wrapped Assembly
                             SE131-035 Rev1                                      TF Coil Winding Assembly/Details

                             NCSX_CSPEC-131-01-00                       TF Coil Assembly

                             NCSX-SOW-131-03-00                           TF Coil Assembly
All non-conformances will be directed to QA or the Engineer.
It is the intent of this MPO to Qualify Brazers in strict accordance with the drawings and specifications and meet the requirements of Princeton Plasma Physics Laboratory. 

GENERAL NOTES FOR COIL FABRICATION:

SYMBOL 168 \f "Symbol" \s 10 \h
Correct errors by line, signature, and date.  Do not write over or use white out !

SYMBOL 168 \f "Symbol" \s 10 \h
         No repair of any discrepancy shall be initiated without prior approval from PPPL & 

               Engineer.  All discrepancies require an NCR.

SYMBOL 168 \f "Symbol" \s 10 \h
All work up to and including installation of the coil into the mold must be performed in the 
              designated PPPL Cleanroom.        

SYMBOL 168 \f "Symbol" \s 10 \h
Clean, lint-free gloves should be worn at all times when handling the conductor


or insulation.

SYMBOL 168 \f "Symbol" \s 10 \h
Coil parts that are inadvertently handled with bare hands or otherwise soiled must be


cleaned with acetone.

SYMBOL 168 \f "Symbol" \s 10 \h
Take protective measures to prevent contamination. Keep parts and conductor covered at all

               times. Also cover winding during work stoppage.

SYMBOL 168 \f "Symbol" \s 10 \h
Keep metal cuttings and filings out of winding, leads and insulated conductor during metal


cutting, filing, sanding and polishing operations.

SYMBOL 168 \f "Symbol" \s 10 \h
Never use forced air to remove particles or debris.  Use a vacuum.

SYMBOL 168 \f "Symbol" \s 10 \h
Round all sharp edges on conductor (.02" radius typical) that contact insulation.

SYMBOL 168 \f "Symbol" \s 10 \h
Fill all voids in the coil with clean fiberglass roving or cloth or NEMA G-11CR. G-11CR must be  sanded on all sides with heavy grip non-conductive sand paper.
SYMBOL 168 \f "Symbol" \s 10 \h
All G11CR fillers must be sanded with heavy grit non-conductive sand paper on all sides.

SYMBOL 168 \f "Symbol" \s 10 \h
All Everson Tesla safety procedures must be followed.

2.0
Materials and Parts 

The following provides a list of the parts and materials required to fabricate a sample braze joint:

	Item
	Part #
	Qty 
	Description

	
	
	
	

	1
	* SC131-014
	2 pcs
	.709” x .966” x .312”ID ( .039”CR) x 12” C10700 Copper 

	2
	*53028-001
	1
	.062diax.437x.312ID Silfos Washer

	3
	*53028-003
	1
	1.14x.88 w/.437 dia hole  .010 Silfos Washer

	4
	*
	AR
	                         .062 Silfos rod

	5
	53028-002
	1
	Ferrule – CDA 101 or 102 .434ODx.313IDx1” Length

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17
	
	
	

	
	*     Material Certs Req’d                              
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


3.0
Brazer Qualification Process

3.1
TFCoil 

The TF magnet coil is comprised of 4 layers with 3 turns/layer of .709”x.966” wound the “hard way”– each layer is wound from continuous conductor (no splices). There are three brazed splices connecting the four layers and two brazed splices connecting the two leads.  All braze joints must be  made with the Robitron Induction Brazer by qualified operators. This MPO covers the procedures to qualify a brazer operator.
3.2 Braze Samples
               Four braze samples per operator must be submitted to PPPL for approval. The samples must be identified with the ; Sample #, Date , and Operator Initials.

                Conductor Inspection
                 .709 “+/- .005”  - Sample: 1A_________, 1B__________, 2A__________, 2B____________   
                                                           3A_________, 3B__________, 4A__________, 4B____________       

                 .966” +/- .005”  - Sample: 1A_________, 1B__________, 2A__________, 2B____________   

                                                           3A_________, 3B__________, 4A__________, 4B____________            
                 .312” ID +/- .005”- Sample: 1A_________, 1B__________, 2A__________, 2B____________   

                                                              3A_________, 3B__________, 4A__________, 4B____________              
                  12”+/-1/2”Length - Sample: 1A_________, 1B__________, 2A__________, 2B____________   

                                                                3A_________, 3B__________, 4A__________, 4B____________            
                 Hardness Check “F” scale(60-82)-                  

                                                   Sample: 1A_________,1B__________, 2A__________, 2B____________   

                                                                 3A_________,3B__________, 4A__________, 4B____________       
                QA Signature and Date:



 

               Prep Conductor
 
Prep end of conductor  by facing-off end of conductor and counterboring  .570 + .010/ -.005” deep x .437 +.002/-.000” diameter using the Climax Mill.

              Signature and Date:



 

               Inspect flatness of faceoff and  counterbore dimensions.

                 Faceoff Flatness  - Sample: 1A________, 1B_________, 2A_________, 2B__________   

                  .002”max
                                                             3A________, 3B_________, 4A_________, 4B___________       

                 Bore Dia .437+.002/ - Sample: 1A________, 1B_________, 2A_________, 2B___________   

                  -000 (80% of Depth)

                                                                   3A________, 3B_________, 4A_________, 4B___________            

                 Bore Depth .570+.010/- Sample:1A________,1B_________,2A_________, 2B___________   

                  -.005”

                                                                     3A________,3B_________, 4A_________, 4B___________   
                  Centering .966” Direction-Sample
: 1A________, 1B_________, 2A_________, 2B_________   

                  (.006” max diff)
                                                                           3A________,3B_________,4A_________,4B__________  
                  Centering .570” Direction-Sample: 1A________, 1B_________, 2A_________, 2B_________   

                  (.006” max diff)

                                                                           3A________,3B_________,4A_________,4B__________            

                 Check misalignment between c’bore and hole in conductor by placing ferrule in c’bore and

                 inserting .250”dia pin thru ferrule into hole in conductor (pass/fail)-
                                                   Sample: 1A_________,1B__________, 2A__________, 2B____________   

                                                                 3A_________,3B__________, 4A__________, 4B____________       

                QA Signature and Date:



 

                Clean Samples.

 NOTE: Lint free gloves or Surgical Latex Gloves shall be worn by all personnel when handling insulated or bare conductor after cleaning.

Clean silfos and copper with scotchbrite and acetone. Scrub bore of conductor
 with bottle brush and acetone
.

                Signature and Date:



 

                Braze Samples.
                Note: The following operations must be witnessed by a QA representative.

                Place sample in brazing fixture 53028-700. 
Place ferrule, silfos rings, silfos wafer, and silfos 3-sided hairpins as shown on drawing SE131-035 sheet 4 of 5.

Close brazing fixture with 80PSI on air cylinder.
Check joint for a max. gap of .002”- adjust fixture if necessary.
Check that misalignment between conductors is not greater than .006
”.

Stencil target for infrared thermometer on copper using 1/2”dia template and high temp. paint.

Center brazing coil around joint using ceramic spacers.

Aim infrared thermometer on target.

Turn cooling water on to brazing fixture and Robitron.

Turn on main power switch to Robitron.
Turn on circulating pump.

Turn DC power on.

Use foot control to start brazing cycle.

Robitron will turn off automatically at end of timed cycle.

Record the following for each braze sample:
                                   Sample 1            Sample 2               Sample 3                Sample 4

Power-                        ________          ________              ________               ________

Frequency-                 ________          ________              ________               ________

Voltage-                     ________          ________              ________               ________

Time-                          ________          ________              ________               
________

Temperature
-              ________          ________              ________               ________

Remove excess silfos and inspect joint for voids or cracks (Pass/Fail)-
                                     _______          ________              ________               
________

Attach certs for silfos and submit samples to PPPL for approval
.

                  Operator Signature and Date:



 

                  QA Signature and Date:



 

                   Operator- Passed_____________________________QA Signature and Date

                                      Failed_____________________________ QA Signature and Date:                  
�Lablel Samples with some kind of ID identifying # and Tech


�Clarify what centering means… I assume the goal is to keep the misalignment to less than .006” but this is not clear here


�Scrub bore of conductor a minimum of 8” deep


�Add final cleaning with alchol to remove and dry off any remaining residue or acetone


�Clarify?


�Use two Time columns.  Time to temperature and Then Time at temperature


�This should be max temperature


�Add to check and record Rockwell hardness for each sample.  Space the readings to confirm that annealed area does not extend to further than  the cold fingers


�Note that the final brazing requires helium leak checking.  If you do some of that here you may lower your future risk but I’ll leave that your call.
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