6.  Magnet production test

6.1 Hi potting

Three changes were implemented on HGQ02 to prevent hi pot failure occurred during the final electrical inspection.

•  The space between the last yoke lamination and the end plate was increased to 9mm . 

•  The hole in the end plate has been chamfered on the inside surface. 

•  Kapton sheets (.005 inches) were added to the inside surface of the end plate and the outside surface of the yoke laminations.

Magnet HGQ02 was hi potted coil to ground, heater to ground and heater to coil at 1500 volts instead of the standard 5000 volts for coil to ground and 3000 volts for heater to ground and heater to coil.
Leakage is required to be less than 0.5 A at 1500 V.

After collet installation but before yoke                After yoke and skin but before welding and plate 

4-16-98 after nitrogen purge                                   4-23-98 after nitrogen purge

(RE heaters potted)                                                 (RE and LE heaters potted) 
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After collet installation but before yoke                 After yoke and skin but before welding and plate 

4-16-98 after nitrogen purge                                    4-23-98 after nitrogen purge

(RE heaters potted)                                                  (RE and LE heaters potted) 
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6.2    Magnet electrical data
Table 38. Electrical parameters (final test data).


Resistance , ohm
Ls ,

mH
Q

Q1 - inner
0.0815
0.16510
1.03

Q1 - outer
0.1122
0.28805
1.28

Q2 - inner
0.0818
0.16538
0.93

Q2 - outer
0.1122
0.28850
1.27

Q3 - inner
0.0819
0.16519
1.03

Q3 - outer
0.1119
0.28862
1.33

Q4 - inner
0.0830
0.16721
1.03

Q4 - outer
0.1128
0.28879
1.36






Q1 – Quadrant total
0.1943
0.72239
2.70

Q2 – Quadrant total
0.1935
0.72012
2.61

Q3 – Quadrant total
0.1942
0.72336
2.71

Q4 – Quadrant total
0.1941
0.72110
2.64

Magnet total
0.7777
4.385
3.09

            Table 39. Heaters resistance.

Heater
Resistance , ohm
Heater
Resistance , ohm

Q1/2 - inner

Q1/2 – outer
7.263

Q2/3 - inner
7.307
Q2/3 – outer


Q3/4 - inner

Q3/4 – outer
7.288

Q4/1 - inner
7.282
Q4/1 – outer


6.3 Warm magnetic measurements

The warm magnetic measurement data are posted on the WEB at http://tsmtf.fnal.gov/~dimarco/HGQS_test_data.html. In order to look at the plots you will have to run netscape from a x window connected to mdtf20 (or other unix machine). 

Below, I also include some tabular information from the three center most z positions -0.25m, 0.0, +0.25m

-Joe

-After keying:

           ________________________________________________________

 zpos     -0.250    cur     10.018  (A)

N rot         47   time    1234.48  (s) 

TF 2.80706e-04  TFerr 1.21316e-08  (Tesla/Amp at 1.70cm)

Field 2.81214e-03 (Tesla at 1.70cm)

   dx       0.07     dy      -0.00  (cm)

________________________________________________________

           avg       s.d.m  (in units at 1.70cm)

________________________________________________________

b1     -0.00176     0.01819

b2   10000.00000     0.06246

b3     -0.86380     0.00504

b4      0.35523     0.00322

b5     -0.21585     0.00377

b6     -2.27175     0.00876

b7      0.02218     0.00564

b8     -0.05028     0.00868

b9     -0.07076     0.01200

b10    -0.15464     0.01675

b11     0.13278     0.02857

b12     0.09101     0.02730

a1     -0.00159     0.01790

a2      0.00000     0.08833

a3     -0.78428     0.00504

a4      0.58833     0.00322

a5     -0.04292     0.00377

a6      0.15879     0.00876

a7      0.02961     0.00564

a8     -0.11939     0.00868

a9     -0.21472     0.01198

a10    -0.16530     0.01675

a11    -0.08027     0.02858

a12     0.28230     0.02731

________________________________________________________

 zpos      0.000    cur     10.007  (A)

N rot         47   time     247.20  (s) 

TF 2.80426e-04  TFerr 1.41514e-08  (Tesla/Amp at 1.70cm)

Field 2.80608e-03 (Tesla at 1.70cm)

   dx       0.09     dy      -0.00  (cm)

________________________________________________________

           avg       s.d.m  (in units at 1.70cm)

________________________________________________________

b1     -0.00249     0.02377

b2   10000.00000     0.07197

b3     -0.83185     0.00442

b4      0.08773     0.00249

b5     -0.20408     0.00287

b6     -2.03773     0.00588

b7     -0.01366     0.00349

b8      0.01423     0.00576

b9     -0.08816     0.00925

b10    -0.31776     0.01635

b11    -0.12157     0.02078

b12    -0.09235     0.02089

a1     -0.00202     0.02519

a2      0.00000     0.10177

a3     -0.74632     0.00442

a4     -0.09804     0.00250

a5     -0.04179     0.00286

a6     -0.08740     0.00589

a7     -0.01191     0.00348

a8     -0.03126     0.00574

a9      0.03671     0.00930

a10     0.18211     0.01604

a11     0.14471     0.02077

a12    -0.13898     0.02033

________________________________________________________

 zpos      0.250    cur     10.022  (A)

N rot         48   time    1900.05  (s) 

TF 2.80561e-04  TFerr 1.52515e-08  (Tesla/Amp at 1.70cm)

Field 2.81192e-03 (Tesla at 1.70cm)

   dx       0.09     dy       0.00  (cm)

________________________________________________________

           avg       s.d.m  (in units at 1.70cm)

________________________________________________________

b1     -0.00206     0.02806

b2   10000.00000     0.07801

b3     -0.68941     0.00770

b4      0.04534     0.00579

b5     -0.19560     0.00645

b6     -2.15121     0.01309

b7     -0.05821     0.00707

b8     -0.08404     0.01058

b9     -0.00576     0.01621

b10    -0.20953     0.02730

b11     0.32148     0.04499

b12    -0.08988     0.04760

a1     -0.00211     0.02761

a2      0.00000     0.11033

a3     -0.72725     0.00770

a4     -0.13602     0.00579

a5     -0.10181     0.00646

a6     -0.03232     0.01311

a7      0.00385     0.00702

a8     -0.07002     0.01055

a9     -0.09607     0.01616

a10    -0.10451     0.02734

a11    -0.15993     0.04467

a12    -0.36225     0.04745

· After yoking:


Below are data from the three center-most z-positions for the

yoked magnetic measurements in IB3. Note that transfer function has to

be divided by (0.017m *.001kA) to get to T/m/kA.

- Joe

_______________________________________________________________

 zpos     -0.250    cur      9.014  (A)

N rot         48   time     623.08  (s) 

   TF 3.05629e-04  TFerr 1.32805e-08  (Tesla/Amp at 1.70cm)

Field 2.75506e-03 (Tesla at 1.70cm)

   dx      -0.04     dy      -0.01  (cm)

_______________________________________________________________

           avg       s.d.m  (in units at 1.70cm)

_______________________________________________________________

b0      0.00065     0.03015

b1   10000.00000     0.06242

b2      0.74778     0.00365

b3     -0.33159     0.00196

b4     -0.02206     0.00270

b5     -2.12861     0.00648

b6      0.04642     0.00353

b7      0.07276     0.00532

b8     -0.01907     0.00737

b9     -0.18047     0.01274

b10     0.10056     0.02268

b11     0.04014     0.03227

a0     -0.00011     0.03006

a1      0.00000     0.08827

a2     -0.65957     0.00364

a3     -0.70210     0.00197

a4      0.15351     0.00273

a5      0.13503     0.00647

a6      0.01506     0.00353

a7     -0.06241     0.00532

a8      0.12727     0.00711

a9      0.01327     0.01314

a10    -0.06675     0.02278

a11     0.01466     0.03231

______________________________________________________________

 zpos      0.000    cur      9.017  (A)

N rot         50   time    1073.98  (s) 

   TF 3.06217e-04  TFerr 9.86335e-09  (Tesla/Amp at 1.70cm)

Field 2.76114e-03 (Tesla at 1.70cm)

   dx      -0.06     dy      -0.03  (cm)

______________________________________________________________

           avg       s.d.m  (in units at 1.70cm)

_______________________________________________________________

b0      0.00160     0.02067

b1   10000.00000     0.04501

b2      0.72429     0.00446

b3     -0.09414     0.00258

b4     -0.14154     0.00314

b5     -1.75105     0.00942

b6      0.07350     0.00377

b7     -0.07452     0.00730

b8      0.09546     0.00814

b9     -0.34094     0.01538

b10     0.23953     0.02897

b11     0.09160     0.03872

a0      0.00039     0.02067

a1      0.00000     0.06365

a2     -0.59542     0.00446

a3      0.02118     0.00260

a4      0.13490     0.00327

a5     -0.00127     0.00941

a6      0.04336     0.00382

a7     -0.09881     0.00699

a8      0.12287     0.00835

a9      0.08423     0.01555

a10    -0.02970     0.02951

a11     0.02761     0.03776

______________________________________________________________

 zpos      0.250    cur      9.019  (A)

N rot         49   time    1542.34  (s) 

   TF 3.05991e-04  TFerr 1.72253e-08  (Tesla/Amp at 1.70cm)

Field 2.75971e-03 (Tesla at 1.70cm)

   dx      -0.09     dy      -0.03  (cm)

______________________________________________________________

           avg       s.d.m  (in units at 1.70cm)

_______________________________________________________________

b0      0.00260     0.06601

b1   10000.00000     0.08012

b2      0.64862     0.00603

b3     -0.08315     0.00371

b4     -0.12316     0.00464

b5     -1.73480     0.01103

b6      0.01987     0.00594

b7      0.10589     0.00887

b8     -0.09825     0.01295

b9     -0.12619     0.02046

b10     0.07815     0.02999

b11    -0.14088     0.03659

a0      0.00005     0.06906

a1      0.00000     0.11330

a2     -0.43976     0.00603

a3     -0.03448     0.00371

a4      0.11573     0.00449

a5      0.13238     0.01106

a6      0.00734     0.00593

a7      0.06847     0.00888

a8     -0.09901     0.01328

a9      0.08078     0.02048

a10    -0.04268     0.03074

a11    -0.09850     0.03767
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