TS-SSC 20-030
Wayne Kosk

FNA
6-12-9

Test Resuits for
Magnets DS0308 and DS0309

Fermilab modifications to baseline:
1) Individually Determined Ends

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

3) Collet End Clamp with external inner-outer coil

“splice.

DS0308 DS0309
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 HRate Study

Thermal Cycle

Mini-Life Test




: _ DS0309 Prestress

Coil Prestress as calculated from Vertical Deflection of Collared Coil
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Querich Current (Amps)

DS0309 Quench History
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DS0309 Quench Current vs Temperature
di/dt = 100 A/sec
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.Current at Quench
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DS0308 In Coil Stress

DS0308 Inner Coils

Stress vs. |
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DS0308 In Coll Stress PQ

DS0308 Inner Coils Stress vs. I2
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DS0308 Qut Coil Stress

" |[DS0308 Outer Coils Stress vs. | 2 Strain to Stress Calibration:
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Dsp3d8

BULLET GAGES
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Sketch for installation i
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EXTERNAL DEFLECTOMETERS
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DS 39
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Dsd309
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Stress

DS0309

Ds$3 99

Inner Gages Post Mini-Life
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Force

DSD308
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iign Features!

40 MM MODEL MAGNET DEVELOPMENT PROGRAM AT FERMILAB
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DS0310 Collaring
Inner Gages
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DS0310 Collaring Prestress vs Pump PSI
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2.183 Inch;s

r_nominal =
ry = -12.200 mils
rh = 7.000 mils
skin_stress_3900K = 265.000 kpsi
skin_stress = 45.000 kpsi
contract_collar = -8.003
contract_yoke = -8.902
S eee— T= 380 K - w—— T = 4 K ——
drv/drh drv/dpr drh/dpr prestr dcool dh/dsi dh/ds2 rh rv rv_rh® sk_rhe rh ry rh_rv® rv_rh® rh_sk rv_sk sk_rv@ sk_rhd
~@.54 #.66 -P.26 10.00 -2.26 -B.26 -@&.93 6.6 -6.4 -2.9 26.4 4.4 -9.8 -13.8 -7.6 0.8 -7.5 - 18.
—===w Vary Coil Prestress and Cooldown Loss -——~--
- .54 2.68 -9.06 13.90 -2.26 -8.26 -9.93 8.3 ~4.7 -1.3 25.8 4.3 -8.2 -19.8 ~5.9 8.8 - - 17.
~0,54 2.56 -3.086 7.08 -2.26 ~@.26 ~-©.03 8.6 =-8.1 -4 .6 27.8 4.6 -11.6 -18.8 -9.1 g.09 =-9.1 - 19.
-2 .64 B.668 -g.058 10.00 -3.26 -8.25 -9.03 6.5 -6.4 ~-2.9 28.4 4.5 -10.4 -14.8 -8.0 .0 -8.9 - 18.
----- Vary dr/d(prestress) =-----
-3.54 B.44 -0.85 16,00 -2.26 -90.26 -8,.03 8.6 -7.8 -4.1 28.4 4.4 -18.8 -15.5 -8.4 2.8 -8.4 - 18.
-0.654 a.68 ¢.80 19.00 -2.26 -0.25 -0.03 7.8 =-6.4 -2.8 28.5 4.8 -9.8 -13.4 -~7.2 0.9 -7.2 - 20.
—==~= Choose values that give a small collared coil ~----
-9 .54 #.44 -0.06 T.00 -3.26 -0.26 -8.#3 6.6 -8,9 -5.3 27.06 4.8 -12.5 -18.8 -10.¢ ©.0 -18.9 - 19,
===== Vary dr/d(skin stress) -—---
-3.54 2.66 -0.86 10.00 -2.26 -0.32 -B.03 8.6 -8.4 -2.,9 20.3 4.4 -9 -13.8 -7 8.8 -7.5 - 14,
-9.64 2.686 -3.866 10.00 ~2.26 -0.25 -0.06 8.6 -6.4 -2.9 28.4 4.4 -9.8 «13.8 -7.6 2.8 -7.6 - 18.
-9.564 2.66 -3.06 10.00 -2.26 -0.32 -0.06 8.6 -8.4 -2.9 29.3 4.4 -9, -13.8 -7.5 8.9 -7.6 - 14,
===== Vary drv/drh -———-
-3.48 3.68 -6.2¢5 18,00 -2.26 -0.26 ~0.£3 8.6 -6.4 ~-3.4 28.4 4.4 -9.8 -~17.0 -7.8 2.8 ~7.8 - 18.
-0.64 9.68 -¢.96 1¢.00 -2.26 -9.26 -0.23 6.6 -6.4 -2.2 26.4 4.4 -9.8 -11.0 -7.8 g.8 -7.8 - 18.



r_nominal 2.183 Inches

ry = -12.000 mils
rh = b5.000 mils
skin_stress_ 300K = 25.200 kpsi
skin_stress = 45.000 kpsi
contract_collar = -0.003
contract_yoke = -0.082
cmmcmee T = 300 K ———emmm T=4K — -
drv/drh drv/dpr drh/dpr prestr dcocl dh/dsl dh/ds2 rh rv rv_rh® sk_rho rh rv rh_rv8 rv_rh® rh_sk rv_sk sk_rv@ sk_rhe
-0 .64 2.68 -2.06 19.08 -2.26 -0.25 -P.93 4.5 -6.4 -4.0 18.3 2.4 -9.8 -15.8 -8.5 8.0 -8.6 - 10,
----- Yary Coil Prestress and Cooldown Loss -----
-8.64 9.56 -9.,06 13.00 -2.26 -90.26 ~-0.03 4.3 -4.7 -2.4 17.8° 2.3 -8.2 -12.8 -8.9 6.8 -8.9 - 9.
~3.54 9.66 -2.056 7.8 -2.,25 -9.25 ~-9.83 4.8 -8.1 -6.8 18.9 2.6 -11.6 -18.8 -16.1 9.8 -10.1 - 1@,
-0.54 0.68 -¢.96 10.00 -3.26 -0.26 -0.23 4.6 -6.4 -4.0 18.3 2.6 ~18.4 -18.8 -9.1 8.8 -9.1 - 10.
----- Yary dr/d(prestress) --—---
-2.64 O.44 -0.86 10.00 -2.26 -0.26 -0.03 4.6 -7.6 =5.2 18.3 2.4 -19.8 -17.6 -9.5 9.8 -9.6 - 16.
-0 .64 2.68 9.8 19.00 -2.26 -0.25 -0.03 5.8 =-6.4 -3.7 20.3 2.8 -9.8 -15.4 -8.3 .8 -8.3 - 11.
----- Choose values that give a smal!l collared coll =rwu-
-3 .64 O.44 -3.06 7.086 ~3.26 -90.26 -0.863 4.6 -8.9 -8.4 i8.9 2.6 -12.6 -28.86 -11.1 2.9 ~11.1 - 11.
===== VYary dr/d(skin stress) w«----
-93.64 3.66 -3.85 10.00 -2.26 -0.32 -9.03 4.6 -8.4 -4 .9 14 .0 2.4 -9.8 -15.8 -8.6 8.0 -8 - 8.
-0.64 .58 -2.06 19.00 -2.26 -0.25 -0.06 4.6 -6.4 -4.9 18.3 2.4 -9.8 =15.8 -8.6 g.2 -8.5 - 12
-B8.64 @.66 ~8,06 19.0¢ -2.26 -0.32 -0.06 4.5 -8.4 -4.0 14.9 2.4 -9.8 -15.8 -8.6 ¢.8 -8.5 - 8.
----- Vary drv/drh -—e---
-0.48 2.58 -8,.065 18.08 -2.26 -90.26 -0.03 4.6 -8.4 -4.3 18.3 2.4 -9.8 -~19.8 -8.7 9.6 -8.7 - 1a.
-3 .64 8.68 -3.06 19.90 -2.26 -9.26 -0.83 4.6 -8.4 -3.6 18.3 2.4 -9.8 -13.8 -8.3 g.0 -8.3 - 19.



r_nominal

ry -11.290 mils
rh 8.900 mils
skin_stress_ 302K 26.008 kpsi

skin_stress
contract_col lar
contract_yoke

-9.003
-0.082

465.000 kpsi

2.183 inches

dcool dh/dsl dh/ds2

T= 308 K -~ -—
rv rv_rh® sk_rhg rh ry

drv/drh drv/dpr drh/dpr prestr
_--9.54 #.66 -@.06 18.85
----- Vary Coil Prestress and

-2.64 2.56 -08.866 13.00

-0.54 8.66 -2.96 7.00
-3.54 9.66 -0.96 10.00

———— Vary dr/d(prestress) --

-8.54 9.44 -0.05 10.92
-0.54 2.566 8.9 18.00

-==== Choose values that give
-9.54 9.44 -@.86 7.00
===== Vary dr/d(skin stress)
-0.64 9.66 -9.85 19.00
-0.64 #.68 -9.06 10.00
-0,64 2.668 -3.06 10.09
----- VYary drv/drh =====

-2.46 9.66 ~P.056 10.00
-5.84 2.6566 -98.06 10.00

-2.26 ~-8.26 -9.03

Cooldown Loss

-2.25
-2.26
-3.26

-2.26
~2,25

a small collared coil

-3.26

-2.26
-0.26
-3.26

-2.26
-8.25

-@.26

-0.32
~-3.26
-9.32

-8.25
-8.26

-8.83
-2.066
-2.06

-@.83
-9.03

-6.4 -2.4 22.3

-

~6.4 -2.4 22.3 3.4 -8.98

-7.9 ~4.9 22,9 3.8 -11.56

-6.4 -2.4 17.2 3.4 -8.8
-6.4 -2.4 22,3 3.4 -8.8
-6.4 -2.4 17. 3.4 -8.8
-6.4 -2.9 22.3 3.4 -8.8
-6.4 -1.9 22.3 3.4 -8.8

rh_rv® rv_rh® rh_sk

-13.9
-13.@
-13.0

-16.8
-19.4

rv_sk sk_rvo ck_rh;

14,

13.
14,

14.
16.

15.

11,
14.
11.

14,
14.



