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Test Results 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 Rate Study

Thermal Cycle

Mini-Life Test



DSOSO9 Prestress

Coil Prestress
PSI

Coil Prestress as calculated from Vertical Deflection of Collared Coil
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DS0308 Quench History
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PCTE
I. VOLTAGE TAP WIRES FOR TAPS OA, ICB AND

THE HALF cOIL TAP ARE j22 AWO TEFL6N INSULATED.
2. THE REMAINING VOLTAGE TAP WIRES ARE

32 AWG TEFLoN INSULATED.
3. TAP WIRES WITH THE SMIE NL$ASER AT EACH END

SHOULD FORM A TWISTED PAIR A-S AND C-D.
4. VOLTAGE TAP WIRE SHOULD FOLLOW THE CABLE TO

WHICH THEY ARE SOLDERED UNTIL THEY MEET AND
ARE TWISTED WITH THEIR MATE’.

5. COIL AS VIEWED FROM INSIDE.
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DS0309 Quench Current. vs
dl/dt 100 A/sec
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Quench Current vs. Ramp
0S0308 and DS0309
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D50308 In Coil Stress

j DS0308 Inner Coils Stress vs. I
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050308 In Coil Stress P0
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0S0308 Out Coil Stress
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BULLET GAGES
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Sketch for installation
Approximately 1/2 or as
as possible.

Weld

Skin

Yoke Mid-

- - - - -

External Deflectometei

-

Weld between end clamp can
and end ring.

External Deflectometer

Approximately 1/2’
close as possible.

- - - - - - -

skin for plunger.

End
Pla

of external
deflectometers

4

Return End

Note: End plate on lead
end should be welded on the
same distance from the
end clamp.
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EXTERNAL DEFLECTOMETERS
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Inner Gages
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Inner Gages 030309
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40 ILl MODEL MAGNET DEVELOPMENT PROGRAM AT FERMILAB

DS03077 308 309 310 311 312 313 314 315 316 317 318
ign Features1

to-oval collars, horizontally split yoke X X X X X X X
rizontally oval collars, vertically

splityoke X X X X X
ndlvidually determined coil ends X X X X X
roupsd outer coil ends X X X X X X X
ef Ion on coils X X X
mproved end clamp2 X

trusintationa
nd clamp deflection gages X X X
nd clamp strain gages X X X X
kin strain’gages X X X X X X

b Plan4
mi-life test X X X

sts of collaring methods X X

isasseinble after cold test X X X
tandsection X X X X X
-eep tests6 X X



In Collar Gages DS0310-5.7

D80310 Collaring
inner Gages
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DSO31O Collaring
Outer Gages
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r_nominal = 2.183 inches
rv = -12000 mils
rh = 7.000 ml I.
skin_stress_3004 x 26.000 kpsl
skin_stress = 45.000 kpsi
contract_collar = -0.003
contract_yoke = -0.002

.r=aooK 1=4K
drv/drh drv/dpr drh/dpr prestr dcool dh/dsl dh/ds2 rh rv rv_rhO ak_rho rh rv rh_rvo rv_rhO rh_ak ry_ak sk_rvO ak_rho

-0.64 056 -0.05 10.00 -2.26 -0.26 -0.03 6.5 -6.4 -2.9 26.4 4.4 -9.8 -13.8 -7.6 0.0 -1.6 - 18.

Vary Coil Prestress and Cooldown Loss

-0.54 0.56 -0.06 13.00 -2.25 -0.26 -0.03 8.3 -4.7 -1.3 25.8 4.3 -8.2 -10.8 -5.9 0.0 -5.9 - 17.
-0.54 0.66 -0.05 7.00 -2.26 -0.25 -0.03 6.6 -8.1 -4.6 27.0 4.6 -.11.6 -16.8 -9.1 0.0 -9.1 - 19.
-0.54 0.56 -0.05 10.00 -3.25 -0.25 -0.03 6.5 -6.4 -2.9 26.4 4.5 -10.4 -14.8 -8.0 0.0 -8.0 - 18.

Vary dr/dpreatress

-0.54 0.44 -0.05 10.00 -2.25 -0.28 -0.03 6.5 -7.6 -4.1 26.4 4.4 -10.8 -16.5 -8.4 0.0 -8.4 - 18.
-0.54 0.56 0.00 10.00 -2.26 -0.25 -0.03 7.0 -6.4 -2.6 28.6 4.8 -9.8 -13.4 -7.2 0.0 -7.2 - 20.

Choose values that give a small collared coil

-0.54 0.44 -0.05 7.00 -3.25 -0.25 -0.03 6.6 -8.9 -5.3 27.0 4.6 -12.6 -18.6 -10.0 0.0 -10.0 - 19.

Vary dr/dskin stress

-0.54 0.56 -0.05 10.00 -2.25 -0.32 -0.03 6.5 -8.4 -2.9 20.3 4.4 -9.8 -13.8 -7.5 0.0 -7.6 - 14.
-0.54 0.56 -0.05 10.00 -2.25 -0.26 -0.05 6.6 -6.4 -2.9 26.4 4.4 -9.8 -13.8 -7.5 0.0 -7.5 - 18.
-0.54 0.66 -0.05 10.00 -2.26 -0.32 -0.06 6.6 -8.4 -2.9 20.3 4.4 -9.8 -13.8 -7.5 0.0 -7.5 - 14.

Vary drv/drh

-0.46 0.56 -0.05 10.00 -2.25 -0.26 -0.03 6.6 -6.4 -3.4 26.4 4.4 -9.8 -17.0 -7.8 0.0 -7.8 - 18.
-0.64 0.56 -0.05 10.00 -2.25 -0.26 -0.03 6.5 -6.4 -2.2 26.4 4.4 -9.8 -11.0 -7.0 0.0 -7.0 - 18.



r.nominal = 2.183 inches
rv = -12000 mIs
rh = 6.000 mils
akin_stresa_3004< = 25.000 kpsi
skin_stress = 45.000 kpsl
contract_collar = -0.003
contract_yoke = -0.002

T=300K T=4K
drv/drh dry/apr drh/dpr prestr dcool dh/dsl dh/ds2 rh rv rv_rhO sk_rhO rh rv rh_rye rv_rho rh_ak rv_sk ak_rye ak_rho

-0.54 0.56 -0.05 10.00 -2.26 -0.26 -0.03 4.5 -6.4 -4.0 18.3 2.4 -9.8 -15.8 -8.5 0.0 -8.6 - 10.

Vary

Col I Prestreas and Coo Idown Loss

-0.64 0.56 -0.05 13.00 -2.26 -0.25 -0.03 4.3 -4.7 -2.4 17.6’ 2.3 -8.2 -12.8 -8.9 0.0 -6.9 - 9.
-0.54 0.56 -0.05 7.00 -2.25 -0.25 -0.03 4.6 -8.1 -6.6 18.9 2.8 -11.6 -18.8 -10.1 0.0 -10.1 - 10.
-0.54 0.56 -0.05 10.00 -3.25 -0.28 -0.03 45 -6.4 -4.0 18.3 2.6 -10.4 -18.8 -9.1 0.0 -9.1 - 10.

Vary

dr/dprestress

-0.64 0.44 -0.06 10.00 -2.25 -0.26 -0.03 4.5 -7.6 -5.2 18.3 2.4 -10.8 -17.5 -9.5 0.0 -9.6 - 10.
-0.54 0.58 0.00 10.00 -2.25 -0.25 -0.03 5.0 -6.4 -3.7 20.3 2.8 -9.8 -15.4 -8.3 0.0 -8.3 - 11.

Choose

valuea that give a small collared coil

-0.64 0.44 -0.05 7.00 -3.26 -0.25 -0.03 4.6 -8.9 -8.4 18.9 2.6 -12.5 -20.6 -11.1 0.0 -11.1 - 11.

Vary

dr/d skin stress

-0.54 0.56 -0.05 10.00 -2.25 -0.32 -0.03 4.5 -8.4 -4.0 14.0 2.4 -9.8 -16.8 -8.5 0.0 -8.6 - 8.
-0.54 0.56 -0.05 10.00 -2.26 -0.25 -0.05 4.5 -6.4 -4.0 18.3 2.4 -9.8 -15.8 -8.5 0.0 -8.5 - 10.
-0.64 0.66 -0.05 10.00 -2.25 -0.32 -0.06 45 -6.4 -4.0 14.0 2.4 -9.8 -15.8 -8.6 0.0 -8.5 - 8.

Vary dry/drh

-0.46 0.58 -0.05 10.00 -2.25 -0.25 -0.03 4.5 -6.4 -43 18.3 2.4 -9.8 -19.0 -8.7 0.0 -8.7 - 10.
-0.64 0.66 -0.05 10.00 -2.25 -0.26 -0.03 4.5 -6.4 -3.6 18.3 2.4 -9.8 -13.0 -8.3 0.0 -8.3 - 10.



r_,iominal n 2.183 inches
ry = -11.000 mIla
rh 6.000 mIls
skin_atresa_300K s 25.000 kpai
akin_stress = 45.000 kpsi
contract_collar = -0.003
contract_yoke -0.002

T=300K Tx41
dry/drh drv/dpr drh/dpr prestr dcool dh/dsl dh/ds2 rh ry ry_rhO sk_rhO rh rv rh_rye rv_rho rh_sk ry_ek sk_ryO ak_rho

:054 0.56 -006 10.00 -2.26 -0.26 -0.03 6.5 -5.4 -2.4 22.3 3.4 -8.8 -13.0 -7.0 0.0 :7,0 ---14:

Vary Coil Prestress and Cooldown Los

-0.64 0.56 -0.05 13.00 -2.25 -0.25 -0.03 6.3 -3.7 -0.8 21.7 33 -7.2 -10.0 -5.4 0.0 -5.4 - 13.
-0.64 0.58 -0.05 7.00 -2.26 -0.26 -0.03 5.6 -7.1 -4.0 22.9 3.6 -10.5 -15.9 -8.6 0.0 -8.6 - 15.
-0.64 0.56 -0.06 10.00 -3.26 -0.26 -0.03 6.5 -5.4 -2.4 22.3 3.5 -9.4 -13.9 -7.5 0.0 -7.6 - 14.

Vary dr/dprestreas

-0.64 0.44 -0.05 10.00 -2.26 -0.25 -0.03 6.5 -6.6 -3.6 22.3 3.4 -9.8 -14.7 -7.9 0.0 -7.9 - 14.
-0.54 0.56 0.00 10.00 -2.25 -0.26 -0.03 6.0 -5.4 -2.2 24.4 3.8 -8.8 -12.6 -6.8 0.0 -6.8 - 16.

Choose

values that give a small collared coil

-0.64 0.44 -0.08 7.00 -3.26 -0.25 -0.03 6.6 -7.9 -4.9 22.9 3.6 -11.5 -17.7 -9.8 0.0 -9.6 - 15.

Vary

dr/dskin stress

-0.54 0.58 -0.06 10.00 -2.25 -0.32 -0.03 6.5 -5.4 -2.4 17.2 3.4 -8.8 -13.0 -7.0 0.0 -7.0 - 11.
-0.64 0.56 -0.06 10.00 -2.25 -0.25 -0.05 5.6 -5.4 -2.4 22.3 3.4 -8.8 -13.0 -7.0 0.0 -7.0 - 14.
-0.54 0.66 -0.05 10.00 -2.25 -0.32 -0.05 6.6 -5.4 -2.4 17.2 3.4 -8.8 -13.0 -70 0.0 -7.0 - 11.

Vary drv/drh

-0.46 0.56 -0.05 10.00 -2.25 -0.25 -0.03 5.6 -5.4 -2.9 22.3 3.4 -8.8 -16.8 -7.3 0.0 -7.3 - 14.
-0.64 0.56 -0.06 10.00 -2.25 -0.25 -0.03 5.5 -5.4 -1.9 22.3 3.4 -8.8 -10.4 -6.7 0.0 -8.7 - 14.


