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Test Results for 
Magnets 050308 and 050309 

Fermilab modifications to baseline: 

1) Individually Determined Ends 

2) All Kapton Coil Insulation with no Collaring Shims c 
Shoes 

' 
3) Collet End Clamp with external Inner-outer coil 

· splice. 

050308 050309 

Quench testing at 4.2K · Quench testing at 4.3 and 3 

Strain Gage Measurements Strain Gage Measurements 

Field Measurements Field Measurements 

Ramp Rate Study Ramp Rate Study 

Thermal Cycle 

Mini-Life Test 
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050309 Prestress 

Coil Prestress as calculated from Vertical Deflection of Collared Coil 
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DS0308 Quench History 
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Quench Current vs. Ramp Rate 
DS0308 and DS0309 
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Sketch for 1nstallat1on 
of external 
deflectometers 

-------------
External Deflectometet 
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40 t.t.t MODEL MAGNET DEVR.OPMENT PROGRAM AT FERMILAB 

0503077 308 309 310 311' 312 313 314 316 316 317 3189 

; i gn Featureal 
'ro-oval col Iara, horizont1l. ly •Pl it yokel 

/ 
x I x I x I x I x I x I x 

lor lzont1 II y ova I co 11 ars, vert I ca 11 y 

split yoke I I I x I x I x I x I x 
ndlvldually deter•lned coll ends x x x x x 
rouped outer coll ends I x I x I x I x I X I X I X 

ef Ion on col la x I x x 
mproved end clampl I I I I I x I x 

trU11ent1tlon• 
nd clasap def lectlon gages x x x 

I : nd clamp strain gages x x x 
kin ~traln'g19e1 x x x x x x 

Ii Plan• 
ini-1 lfe tests x x I I I I x 
'sts of collaring methods x x 
isassemble after cold test x x x 
>t and section x x x x 11 x x 
·eep tests• x x 



DS031 O Colla ring 

Inner Gages 

In Collar Gages 080310·5.7 

Prestress vs Pump PSI 

12000 T Linear term • 5.7 

10000 

8000 

I f/ ~~ ~ I 
•Inner 1 

6000 -1- ;--/ v n I . ·'""" I 
. o Inner 2 

Prestress - - . ~ 

+Inner 3 
(PSI) 4000 

f/ I -<>- Inner 4 

2000 

0 L_____L_~~~~~~~~~~~~~~~~~~~~~~~~ 

40 10 20 30 40 ... o 60 70 80 90 98 98 98 40 0 40 98 40 . 0 ' ' 
0 00 00 00 00 10 00 00 00 00 00 00 00 00 00 00 00 

-2000 

Pump PSI 

Page 1 

·. 



DS0310 Collarlng 
Outer Gages 

20000 

18000 

18000 

14000 

12000 

10000 
Prestress 

8000 
(PSI) 

6000 

4000 

2000 

Prestress vs Pump PSI 

0~ TI I I I I I I I I I I I I I I I I 
. 

Linear term • 5. 7 

•Outer 1 

o outer2 

... Outer 3 

-o- Outer 4 

·2000 
40 10 20 30 40 50 60 70 80 90 98 98 98 40 0 40 98 40 0 
0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

Pump PSI 

Page 1 

i 



r_no•1nal • 2 . 183 1nches 
rv • -12.008 ml la 
rh :1: 7 ·""" mi Is 
skin_stress_380K = 26·""" kpsi 
sk1n_atr••• = 46.008 kpai 
contract collar = -s.e83 
contract~oke = -e.ee2 

------- T • aes K ------- --------------------- T = 4 K ---------------------drv /drh drv/dpr drh/dpr preatr dcool dh/dal dh/da2 rh rv rv_rh8 ak_rhlll rh rY rh_rv8 rv_rhe rh_sk rv_sk ak_rve sk_rh8 

-8.64 e.66 -e.06 10.00 -2.26 -e.2& -e.ea 8.& -6.4 -2.9 26.4 4.4 -9.8 -13.8 -7.6 1.0 -7.6 18. 

----- Vary Coil Prestreaa •nd Cooldown Loss 

-8 . 64 8.66 -e.06 13.00 -2 . 26 -8.26 -s.ea 8.3 -4.7 -1.3 26.8 4 . 3 -8.2 -18.8 -6.9 ".fJ -6.9 - 17. 
-8.64 0.68 -"·"6 7.efJ -2.26 -8.26 -0.ea 8.8 -8.l -4.6 27.8 4.8 -11.6 -16.8 -9.1 8.e -9.1 - 19. 
-1111.64 0.66 -0."6 1e. 00 -a. 26 -8.26 -e .ea 6.6 -6.4 -2.9 26.4 4.6 -10.4 -14.8 -8.0 1111.e -8.e - 18. 

----- Vary dr/d(prestr•••) 

-8.64 8.44 -0 .e6 1e.0e -2.26 -S.26 -8.H 8.6 -7.8 -4.1 28.4 4.4 -18.8 -16.6 -8.4 e.e -8.4 - 18. 
-9.64 9.66 8.00 19.08 -2.26 -8 . 26 -8."3 

7 ·" 
-8 . 4 -2.8 28.6 4.B -9.8 -13.4 -7.2 8 .e -7.2 - 2". 

----- Choo•• values that give a small collared coil 

-8.64 0.44 -e .06 1.0e -3.26 -9.26 -8 .ea 6.8 -8.9 -6.3 27.8 4.8 -12.6 -18.8 -10." Ill.Ill -18.111 - 19. 

----- Vary dr/d(skln atr•••) 

-e.64 8.68 -e .86 18."" -2.26 -1!1 . 32 -8.H 8.6 -8 . 4 -2.9 2e.3 "'·"' -9.8 -13.8 -7.6 8." -7.6 - 14. 
-8.64 8.66 -0."s 1111.80 -2.26 -8.26 -e .e6 8.6 -8.-4 -2.9 28.4 '4 .4 -9.8 -13.8 -7.6 0 .8 -7.6 - 18. 
-8.64 0.68 -e .06 10.00 -2.26 -9.32 -e .96 8.6 -8.4 -2.9 28.3 -4. '4 -9.8 -13.8 -7.6 8.9 - 7.6 - 1'4. 

----- Vary drv/drh -----

-8.<48 8.66 -0 .06 18."" -2.26 -8.26 -9 .ea 8.6 -8.-4 -3.<4 28 ... 
4 ·"' 

-9.B -17.8 -7.8 0.e -7.8 - 18. 
-8.84 8.68 -8.86 Ul.80 -2.26 -8.26 -8.83 8.6 -6.4 -2.2 26.-4 '4 . '4 -9.8 -11.8 -7.8 ".8 -7.8 - 18. 



r_nomin•I = 2.183 tnch•• 
rv = -12.000 mils 
rh = 6 .0"" mlls 
akin_str•••_3eet< = 26·""" kpsi 
skin_str••• = 46.008 kpsl 
contr•ct_coll•r = -0.003 
contr•ct_yoke = -0.002 

------- T ~ 300 K ------- --------------------- T = 4 K ---------------------drv /drh drv/dpr drh/dpr pr•atr dcool dh/d•l dh/da2 rh rv rv_rh0 ak_rhe rh rv rh_rv8 rv_rh8 rh_sk rv_ak ak_rve sk_rhe 

-1.64 0.68 -8.06 11.00 -2.26 -1.26 -e.ea 4.6 -8.4 -4.1 18.3 2.4 -9.8 -16.8 -8 . 6 e.8 -8.6 10. 

----- V•ry Coll Pr•atr••• •nd Cooldown Losa -----

-1.64 8.68 -e .06 13."8 -2.26 -0.26 -1.93 4 . 3 -4 . 7 -2.4 17.8 ' 2 . 3 -8.2 -12 .8 -8.9 ".8 -8.9 - 9. 
-8.64 8.68 -8.06 7.09 -2.26 -9.26 -8.ea 4.8 -8.1 -6.8 18.9 2.8 -11 . 6 -18.8 -11.1 0.0 -10.1 - 10. 
-llJ.64 0.68 -8.86 18."" -3.26 -8.26 -8.ea 4.6 -8.4 -4 .8 18.3 2.6 -18.4 -18.8 -9.1 0 .8 -9.1 - 18. 

----- V•ry dr/d(pr•atr•••) 

-8.64 e.44 -e. 86 18.0" -2.26 -8.26 -e.ea 4.6 -7.8 -6.2 18 . 3 2.4 -1".8 -17.6 -9.6 "." -9.6 - 18. 
-8.64 8.68 0."8 18.ee -2.26 -1.26 -e.ea 6.8 -8.4 -3.7 28.3 2.8 -9.8 -16.4 -8.3 "·8 -8 . 3 - 11. 

----- Choo•• v•luea th•t give• •m•ll coller•d coll 

-8 . 64 8.44 -0.06 1.e0 -3.26 -8.26 -e.ea 4.8 -8.9 -8.4 18.9 2 . 8 -12.6 -2e.8 -11.1 "·" -11.1 - 11. 

----- V•ry dr/d(akin atr•••) 

-1.64 0.68 -0.06 1e. 0" -2. 26 -8.32 -e.ea 4.6 -8.4 -4 .0 1'4." 2 . .. -9.8 -16.8 -8.6 0." -8.6 - 8. 
-9.64 8.68 -e .es 1e.ee -2.26 -8.26 -e.e5 ... 6 -8.4 -4.8 18.3 2.'4 -9.8 -16.8 -8.6 e.e -8 . 6 - 18. 
-8.64 8.68 -8.86 18.88 -2.26 -0.32 -e.es 4.6 -8.4 -4 ·" 14.li!I 2.4 -9.8 -16.8 -8 . 6 ". 8 -8.6 - 8. 

----- V•ry drv/drh -----

-9.48 8.66 -0 .06 ie.00 -2.26 -8.26 -e.ea 4.6 -8.4 -4.3 18.3 2.4 -9.8 -19.0 -8.7 0. 0 -8.7 - 19. 
-8.64 8.68 -1.86 18. 09 -2 . 26 -9.26 -1.ea 4.6 -8.4 -3 . 6 18. 3 2.4 -9.8 -13.8 -8.3 ". 0 -8.3 - 19. 



r_n0111ln•I • 2.183 inch•• 
rv •-11.fJIJIJmlls 
rh a 8 • 1Je1J 111 I I • 
•kin_•tr•••-3"fJK z 26.IJl!lfJ kp•i 
ekln_•tr••• = 46.000 kpsi 
contr•ct_col Jar z -0."03 
contr•ct_yok• z -8.002 

------- T = 3"0 K ------- --------------------- T z 4 K ---------------------drv /drh drv/dpr drh/dpr pre•tr dcool dh/da1 dh/da2 rh rv rv_rh" ak_rh" rh rv rh_rv" rv_rhl rh_•k rv_ak ak_rvl •k_rhl 

-8.64 ".66 -8.86 18.fJI -2.26 -8.26 -8.83 6.6 -6.4 -2.4 22.3 3.4 -8.8 -13.8 -7.8 8.8 -7.1 14. 

----- V•ry Coil Preatr••• and Cooldown Lo•• 

-8.64 8,68 -8 .06 13.ff -2.26 -".26 -8."3 6.3 -3.7 -8.8 21.7 3.3 -7.2 -1"·" -6.4 e .8 -6.4 - 13. 
-8.64 8.68 -8.86 7.89 -2.26 -".26 -8.83 6.8 -7.1 -4.8 22.9 3.8 -18.6 -16.9 -8.6 8 .8 -8.6 - 16. 
-8.64 8.68 -8. fJ6 te.ee -3.26 -8.26 -e. "3 6.6 -6.4 -2.4 22.3 3.6 -9.4 -13.9 -7.6 8 .8 -7.6 - 14. 

----- Vary dr/d(prestr•••) 

-8.64 Ql,44 -8.86 1121.ff -2.26 -".26 -8.83 6.6 -6.6 -3.6 22.3 3.4 -9 . 8 -14.7 -7.9 8." -7.9 - 14. 
-8 . 64 8.68 8.ff 18.89 -2.26 -".26 -".83 8 . 8 -6.4 -2.2 24 . 4 3.8 -8.8 -12.6 -6.8 8 ·" -8.8 - 18. 

----- Choo•• value• th•t give• •mal I coll•r•d coll 

-8.64 8.44 -8.fJ6 7.88 -3.26 -0.26 -8. "3 6,6 -7.9 -4.9 22.9 3.6 -11.6 -17.7 -9.6 8.8 -9.6 - 16. 

----- Vary dr/d(•kin •tr•••) 

-8 . 64 e.66 -8.06 1e.0e -2.26 -fJ.32 -8.83 6 . 6 -6.4 -2.4 17.2 3.4 -B .B -13.8 -7." ". 8 -7.8 - 11. 
-".64 8.68 -8.06 10.ee -2.26 -8.26 -8.86 6.6 -6.4 -2.4 22.8 3.4 -8.8 -13.8 -7.8 "·" -7.8 - 14. 
-8.64 0,68 -8.e& lllJl.80 -2.26 -8.32 -8.86 6.6 -6.4 -2.4 17 . 2 3.4 -8.8 -13.1111 -7.8 1111." -7.8 - 11. 

----- V•ry drv/drh -----

-1!.1.'46 fJ.68 -9.86 18.80 -2.26 -8.26 -9.ea 6.6 -6.4 -2.9 22.a 3.4 -8.8 -16.8 -7.3 8 .8 -7.3 - 14. 
-8.64 8.68 -8.86 18.88 -2.26 -8.26 -8.83 6.6 -6.4 -1.9 22 . 3 3 .4 -8.8 -18.4 -6.7 "." -6.7 - 14. 


