TS-SSC 93-002 R. Bossert

Long Coil Springback Data

Coil length of all 50mm ASST dipoles were measured. These
measurements reveal the amount of "springback” of each coil.
Springback occurs when the tension used while winding the coil is
relieved after removing the coil from the mandrel.

Length of each component of the coil ends were also measured.
These measurements show whether end closure is adequte and
how consistently the ends are conforming to the design lengths.

Measurement positions are shown on pages 2 and 3. Raw data is
displayed on pages 4 through 7. Springback and total end lengths
are shown in graphical form on pages 8 through 10.
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Average 5052512 | 502.5013 | 584.8060 | 578.3751 1 1.2549 1.3984
SiDev_ §0.1522 0,1231 0.1379 0.4323 0.0335 0.0235
0.7813 0.5625 0.7344 1.1875 0.1902 0.0838
Min 595.0313 592.3750 § 584.2031%1 577.5000 1.1250 1.3750
Max 5958125 | 6929375 | 584.937b | 578.6875 | 1,315 1.4668
Inner Dimension Rimension | Dimension Rimension Dimension Dimension
[MagnetNo.§ ___ Coil No. “A” B~ | “C e LE E RE."E"
DCA311%5M-50-1003 595,3125 592.625 584.81256 577.5 1.26563 1.40625
15M-50-10041 595 375 502 6875 | 584 8125 577.5 1.28125 1.40625
DCA 312 i15M-50-1005¢ 5£95.375 592.6875 i 584.20313 1 577 53125 1.26563 1.40625
15M-50-1006; 595.25 5082.50375| 584.8125 1 577,53125 1.25 1.40625
DCA 313 [15M-50-1008; 595.1875 592.5 584.6875 | 577.5 1.25 1.40625
15M-50-1009; £96.21875 } 502.53125} 584.84375 | 578.53125 1.3152 1.40625 |
DCA 314 $15M-50-1010 5.125 59 84.75 578.5 812 40625
- 15M-560-10113 5985.25 592.5625 584.75 578.46875 1.125 1.40625
DCA 315 §15M-50-1012; 585.15625 } 592.53125 584.71875 578.5 1.21876 1.40625
15M-50-31013: 595.1875 502.6625 584 8125 578.5 1.23438 1.375
DCA 316 §15M-50-1014] 595.375 5982.75 5B84.875 578.6875 1.25 1.375
15M-50-1015¥ 595.31256 592,6875 584.8125 578,.5625 1.25 1.40625
DCA 317 §15M-50-10071 595.375 592.6875 584,75 578.5625 1.281125 1.46875
15M-50-1016f 595.3125 592.6875 584.8125 578.5652 1.25 1.375
DCA 318 £15M-50-1017! 595.3125 592 6875 | 6584.875 578.625 1.258 1.40625
15M-50-1018; 585.8125 592.6875 584.875 578.625 1.29688 1.46313
DCA 319 §15M-50-1019{ 595.28125 592.65625¢ 584.8125 578.5625 1.28125 1.40625
15M-50-10291 595 25 592.375 £84 81256 578.5625 1.25 1.375
DCA 320 $15M-50-1021: 595062 :t 592 437 584.875 578.625 1.25 1.375
165M-50-1022; 59503125 § 592.40625¢ 584.875 578.625 1.25 1.375
DCA 321 15M-50-1023; 585.125 £62.5 584.90625 § 578.625 1.25 1.39063
15M-50-1024 595.125 592.5 584.9375 578 625 1.25 1.375
DCA 322 tE15M-50-1025; 5985 125 592.46875} 584.875 578.625 1.25 1.375
15M-50-1026; 595,125 592.9375 § 584.84375 § 578.5625 1.25 1.39063
DCA 323 115M-50-1027; 595.1875 592.5625 | 584.9375 578.625 1.25 1.375
15M-50-1028 595.28125 | 592 5825 584 875 578.625 1.28125 1.40625
Average 0.4321 0.4964 1.27_5_2 1.2764 0.6172 0.5980
SidDev, 0.0502 0.0431 0.02786 0.0229 0.0575 0.0565
Range 0.1875 0.1408 0.1406 0.1250 0.2188 0.1875
Min 0.37560 0.4219 1.2344 1.2500 0.5313 0.5000
Max 0.5625 0.5625 1.3750 1.3750 0.7500 0.6875
Inner Dimension Dimension 1 Dimension_{_Dimension Dimension_ 1 _Dimension
MagretNo. 1 Coil No. LE. °F". RE'F LE. G" RE. G LE. "H RE. ‘H*_|
DCA311£5M-50-1003 0.40625 0.5 1.28125 1.28125 0.60938 0.59375
15M-50-1004F 0.40625 0.5 1.26563 1.26563 0.625 0.59375
DCA 312 {15M-50-1 005E 0.40825 0.5 1.28125 1.28125 0.625 0.58375
15M-50-1006f 0.40625 0.5 1.26563 1.26563 0.59375 0.60838
DCA 313 115M-50-1008 0.39063 0.5 1.25 1.26563 0.5625 0.58375
15M-50-1008; 0.42188 0.46875 1.28125 1.26563 0.59375 0.60938
DCA 314 115M-50-1010t 0.40625 0.46875 1.28125 1.28125 0.5625 0.59375
15M-50-1011; 0.40625 0.46875 1.28125 1.28125 0.59375 0.59375
DCA 315 :16M-50-1012; 0.4375 0.46875 1.28125 1.25 0.59375 0.5625
15M-50-1013 0.46875 0.5625 1.28125 1.26563 0.65625 0.65625
DCA 316 :15M-50-1014 0.5625 0.5625 1.28125 1.28125 0.6875 0.6875
- _$15M-50-1015F 0.46875 0.53125 1.3125 1.28125 0.65625 0.62625
DCA 317 $15M-50-1007F 0.46875 0.5 1.3125 1.281285 0.6875 0.65625
15M-50-10186 0.5 0.53125 1.25 1.28125 0.68756 0.6875
DCA 318 M-50-101ﬂ 0.5 0.5625 1.28125 1.28125 0.6875 0.65625
e 15M-50-1018f _ 0.48438 0.51583 1.26563 1.26563 0.75 0.67188
DCA 319 §15M-50-1019; 0.48438 0.54688 1.26563 1.26563 0.6875 0.67188
15M-50-1028; 0.46875 0.5625 1.281258 1.28125 0.65625 0.625
DCA 320 115M-50-1021 0.375 0.46875 1.26 1.26563 0.5625 0.563125
15M-50-1022f 0.40625 0.46875 1.23438 1.28125 0.5625 0.54688
DCA 321 115M-50-1 DESE 0.39063 0.42188 1.26563 1.28125 0.53125 0.53125
156M-50-1024 0.375 0.45313 1.25 1.28125 0.59375 0.53125
DCA 322 15M-§0-1025‘ 0.375 0.4375 1.25 1.25 0.5625 0.53125
15M-50-1026 0.375 0.4375 1.25 1.25 0.5625 0.5
DCA 323 {115M-560-1027 0.375 0.4375 1.28125 1.28125 0.531256 0.5
15M-50-1028f 0.46875 0.53125 1.375 1.375 0,625 0.59375




Average 0.5252 0.5577 0.2254 0.2248 0.5000 0.5000
StdDev 0.0154 0,1057 0,0239 0.0221 0.0125 0.0177
Range 0.0625 0.5625 0.0936 0.0625 0.0625 0.0938 |
Min 0.5000 0.5000 0.1875 0.1875 0.4688 0.4375
Max 0.5625 1.0625 02811 0.2500 0.5313 0.5313
inner Dimension | Dimension io Dimension_t_Dipension.. | Dimension |
MagnetNo.i __ Coil No. LE. * RE. "I LE *J" RE. " LE. "k RE. K
DCA311 {15M-50-1003f 0.51563 | 0.53125 1 0.21875 0.25 0.5 0.5
[ 15M-50-1004; 053125 1 053125 1 023438 1 0.23438 0.5 0.5
DCA 312 115M-50-1005¢ 051563 1 0.53125 | 0.281125 { 0.23438 | 0.48438 0.5
15M-50-1006} 053125 1 053126 | 021875 { 0.21875 0.5 0.5
“BCA313 115M-50-1008¢  0.53125 1. 0.53125 1. 0.53438 021875 0.5 0.53125
16M-50-1009; 0.53125 {1 0.53125 | 0.23438 0.23438  0.48438 0.5
[ DCA 314 {15M-50-1010¢_0.53125 1. 0.53125 021875 0.21875 0.5 0.5
- 15M-50-1011; 053125 1 053125 ! 021875 } 0.21875 | 048438 i 048438
DCA 315 {15M-50-1012¢ 0.53125 ] 0.51563 1 0.21875 | 0.21875 0.5 0.4375
15M-50-1013; 053125 1 0.63125 1. 0.23438 0.25 046875 1 0.48438
DCA 316 {15M-50-1014 0.5 0.53125 0.25 0.25 0.5 05
15M-50-1015} 0.53125 0.5625 0.21875 0.25 0.5 0.5
[ DCA 317 j15M-50-1007 0.5 1 0859375 0.25 0.25 0.5 0.5
15M-50-1016} 0.53125 1 0.53125 0.25 0.25 0.5 0.5
DCA 318 {15M-50-1017F_ 0.53125 0.5 0.25 0.25 0.5 0.5
15M-50-1018F 051563 | 054688 { 023438 0.25 0.51563 1 0.51563
DCA 319 115M-50-1019} 0.54688 ] 0.53125 | 0.26563 [ 0.23438 | 0.53125 | 0.48438
15M-50-1026f 053125 ] 0.53125 D 21875+ 0.21875 F 053125 1 053125
DCA320 115M-50-1021} 0.5312 0.53125 0.21875 | 0.21875 0.5 0.5
[ 1EM-50-1028f 0.53125 ] 0.63125 0.1875 0.20313 0.5 0.5
BCA 321 {15M-50-1023f 0.53125 1 D.63125 1§ 021875 0.1875 0.5 0.5
15M-50-1024f _0.5625 0.63125 § 0.20313 | 0.20313 0.5 0.5
DCA 322 115M-60-1025 0.5 1.0625 0.1875 0.1875 0.5 0.5
[ 15M:50-1026 0.5 0.53125 0.1875 0.1875 0.5 0.5
DCA323 115M-50-1027 0.5 0.53125 1 0.1875 0.1875 0.5 0.5
15M-60-1028f 053125 0.625 0.21875 | 0.21875 0.5 0.53125 |
Average 0.2230 0.2194 8.4438 8.4313
StdDev 0.0244 0.0274 0.2437 0.2312
Fange G.0781 0.0625 0.7188 0.7188
Min 0.1875 0.1876 8.1875 82188
Max 0.2656 0.2500 8.9063 8.9375
Inner Dimension Dimension Dimension Dimeansion
netNo.i  Coil No. LE C" RE "L LE "M RE "M
DCA31135M-50-1003 0.21875 1 0.21875
15M-50-1004F 0.21875 1 0.21875
 DCA 312 115M-50-1005¢ 0.21875_1_0.23438 | 890825 .9
15M-50-1006f 0.21875 i 0,21875 8,875 8.875
DCA 313 j15M-50-1008F 0.21875 0.1875 8.84375 8.875
15M-50-1009F _0.23438 i 0.21875 8.375 8.375
DCA 314 $15M-50-1010F 0.21875 1 0721875 83125 8.375
15M-50-1011F__0.1875 0.21875 8.375 8.375
DCA315 {15M-50-1012F 0.23438 ! 021875 8.3125 8.3125
15M-50-1013F 021875 | 0.21875 8.375 8,375
DCA 316 i15M-50-1014} __ 0.25 0.25 8.3125 8.375
15M-50-1015 __0.25 0.285 8.375 8.375
DCA 317 115M-50-1007; 0.25 0,25 8.4375 8.375
15M-50-1016f  0.25 0,25 8.375 8.40825 |
DCA 318 {15M-50-1017f __0.25 0.25 8.75 8.75
15M-50-1018! __ 0.25 0.23438 8.375 8.21875
DCA 319 {15M-50-1019f 026563 i 0.23438 8.875 8.375
15M-50-1029¢ 021875 | 021875 | 8.34375 1 8.34375
DCA 320 115M-60-1021} __0.25 0.1875 { 8.21875 8.25
15M-50-1022 0.1875 0.21875 8.1875 8.25
DCA 321 i15M-50-1023; 021875 | 0.21875 8.25 8.25
15M-50-10248 0.1875 0.1875 8.25 8.28125
DCA 322 {15M-50-1025} _0.1875 0.1875 8.25 8.25
15M-50-1026¢ 0.1875 0.1875 8.25 8.3125
DCA 323 §15M-50-1027i 0.1875 0.1875 8.3125 8.28125
15M-50-1028¢ 0.21875 | 0.21875 8.28125 | 828125



Average 594.9579 592.0431 586.1719 578.3185 1.4934 1.4129 |
SidDev 0.1329 0.1374 0.1028 0.0931 0.0183 0.0141
0.6250 0.6563 0.5000 0.5000 0.0625 0.0625
Min 594 5625 591.6250 585 8750 578.0000 1.4588 1.4063
Max 5985.1875 592.2813 586.3750 578.5000 1.5313 1.4688
Ouier Dimension Dimension Dimension Dimension Dimension Dimension
Magnet No.]  Coil No. A W T *O* CEE" EE ]
DCA311 §15M-50-2004%f 595125 592.21875 586.§125§?8.343751.46875 1.40625
15M-50- 2005 594.90625 582 586.125 §78.25 1.48438 1.40625
DCA 31 15M-50-20063% 594 9375 592 0625586 15625 578.3125 1.5 1 40625
- 15M-50-2007¢ 594.90625 | 5982.03125 1 586.15625 3 578.3125 1.51563 1.40625
DCA 313 {15M-50-20085 594.96875 | 592.09375 1 586.15625 { 578.281251;46875 1.4375
15M-50-2009 504.875 591.8375586.09375 578.21875 1.5, 1.40625
QCA 314 JHQM-SO-201O 594.90625 | 592.03125 586.0625 578.25 1.46875 1.40625
15M-50-2011% 594.9375582.09375 586.09375 § 578.28125 ...1 .5 1.40625
DCA 315 $115M-50-2012585 592.0625 586.125 578,_:281251.46875 1.42188
15M-50-2013 594.93Z5552.031 25 586.0625 578.25 1.48438 1.406256
DCA 3156 §15M-50-2014F 595.0625 562.125 586.15625 518.3125 1.53125 1.40625
15M-50-2015% 505.0625 592 125 586.156251 578.3125 1.53125 1.40625
DCA 317 115M-50-2016 595.062w5 592.1875 586.25 578.3125 1.5 1.406256
15M-50-2017t 595 09375 § 592.1835 586.1875 578.375 .5 1.42188
| DCA 318 115M-50-2018 505.03125 | 592.03125 586.1875 578.3125 1.5 1.42168
- 15M 50-2019495 502.09375 1 586.08375§ 578.3125 1.46875 1.40625
DCA 319 115M-50-2020 595.18755&2.28125 586.3125 578.4375 1.5 1.40625
15M-50-2021% 595 1875 1 58225 586.375 578.5 1.46875 1.40625
DCA 320 {15M-50-2022% 594.8125 581.875 586.125 578.34375 1.5 1.42188
5M-50-2023 584.8125 591.875 586.1875 578.3125 1.5 1.42188
DCA 321 115M-50-2024¢ 594 .8125591,90625 586,28125578.375 1.5 1.40625
15M-50-2025¢ 594.876 591.9375 586.1825 578.375 1.46875 1.,40625
DCA 322 3115M-50-2026 594 906825 592 586.1875 578.375 1.5 1.40625
15M-50-2027% 594.9375 502 586.25 578.375 1.5 1.40625
DEA 328 115 M-80-26%8595 £92.06825 586.31M255 8.46875 1.9 1.46875
15M-50-2029§ 594.5625 581.625 585_875 578 1.5 1.40625
Average 0.8720 0.9447 0.8894 0.8930 1.1166 1.1178
SidDev 0.0545 0.0498 0.0216 0.0138 0.0351 0.0434
0.2344 0.1406 0.0938 0.0313 0.1250 0.1406
Min 0.7969 0_8906 0.8750 0.8750 1.0625 1.0469
M....;..a" 41,0313 1.0313 0.9688 0.9063 1.1875 1.1875
Quter Dimension Dimension Dimension Dimension Dimension Dimension
| Maanet No. Coil No. L.E. "F RE. "F" LE. ‘G" RE ‘G" LE. *H" RE. ‘H*
DCA311 115M-50-2004 0.875 0.9375 0.875 0.90625 1.09375 1.125
15M-50- 200!")1 0.84375 0.60625 0.875 0.80625 1.125 1.10938
DCA 312 ‘15“ 50-2006i 0.92188 0.80625 0.875 0.875 1.125 1.125
" 156M-50-2007¢ 0.79688 0.92188 0.89063 0.89063 1.12 1.10938
DCA 313 1. M-SO -2008f 0.84375 0.90625 0.89063 0.90625 1.125 1.125
M-50-2005¢ 0.82813 0.90625 0.96875 0.90625 1.125 1.09375
DCA 314 15M 50- 2D10 0.875 0.9375 0.80625 0.90625 1.09375 1.08375
TEM-50-20111 0.84375 0.906'25 0.90625 0.50625 1.125 1.09375
DCA 315 115M-50-20121 0.B4375 0.9375 0.875 0.90625 1.10938 1.10938
15M-50-2013! 0.9375 1.03125 0.875 0.87% 1.15625 1.15625 |
DCA 316 i15M-50-2014}f 0.90625 1.03125 0.90625 0,90625 1.15625 1.15625
. 15M-50-2015 O.BUSMZS 1.03125 0.90625 0.90625 1.15625 1.15625
DCA 317 115M-50-2016 0.9375 0.96875 0.875 0.90625 1.15625 1.15625
15M-50-2017 0.89063 1.03125 0.92188 0.89063 1.15625 1.17188
DCA 318 {15M-50-2018} 1.0312% 1.03125 0.89063 0.89063 1.1875 1.1875
15M-50-2019] 0.90625 0.90625 0.90625 0.875 1.125 1.1875
DCA 319 i15M-50-2020! 0 90625 0.96875 0.875 0.90625 1.15625 1.15625
15M-50-2021 0.9375 1 0,875 0.875 1.125 1.1875
DCA 320 $15M-50-2022 0.8125 0.89063 0.89063 0.89063 1.0625 1.0625
ToM-50-202 0.875 0.9375 0.875 0.90625 1.0625 1.07813
__99_5_:521 15M-50-2024 0.8125 0.9375 0.875 0.89063 1.0625 1.04688
e 15M-50-2025: 082813 0.92188 0.89063 0.89063 1.07813 1.0625
DCA 322 115M-50-2026; 0.8125 0.89063 0.875 0.875 1.09375 1,09375
T5M-50-2027F 0.84375 0.90625 0.875 0.875 1.09375 1.08375
DCA 323 i15M- 50-2028; 0.8125 0.90625 0.875 0.875 1.0625 1.0625
15M 50-2029f 0.84375 0.90625 0.875 0.875 1.09375 1.0625




Springback in inches

Avaerage 8.3067 8.3450
StdDav 0.0587 0.0496
0.1875 0.1875
Min 8.1875 8.2500
ax 8.3/50 8.4375
Qutar Dimension Dimension
Magnet No. Coil No. LE "I RE,"F
DCA311_[15M-50-2004 8.375 8.375
15M-50-2005f 8.3125 8.34375
DCA 31215M-50-2006 8.375 8.375
{6M-50.-2007; 8.3125 8.3125
31415M-50-2008 8.34375 8.34375 |
15M-50-2009¢ 8.34375 8.3125
DCA 31415M-50-2010 8.34375 8.375
15M-50-2011 8,375 8.375
DCA 31515M-50-2012 8.3125 8.375
15M-50-2013 8.375 8.37/5
DCA 31815M-50-2014 8.3125 8.375
15M-50-2015] 8.3125 8,375
DCA_31715M-50-2016 8.375 8.375
15M-50-2017} 8.3125 8.40625
DCA__31815M-50-2018 8.3185 8.4375
115M-50-20191 8.3125 8.375
DCA 31915M-50-2020 8.34375 8.375
I15M-50-2021 8.3/5 8.40625
DCA_ 32415M-50-2022 8.21875 8.25
15M-50-2023f 8.1875 8.28125
DCA_ 32115M-50-2024 8.1875 8.25
15M-50-2025 8.25 8.28125
BCA 3021 BM-50-2026 8.95 8.3125 ]
15M-50-2027 8.25 8.3125 |
DCA 32315M-50-2028 3,25 8.3125
156M-50-2029 8.25 8.28125
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