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TestObjectives

Testobjectivesfor magnetDS0314areto makethestandardquench,straingage and
harmonicsmeasurementsthroughtwo thermalcyclesif time permits,or one thermalcycle
only if thereis too muchconflict with the 50 mm programand with the bipolar switch
installation. Someof the field measurementswill be madeboth with the standard
magnetometerandwith thepartiallycompletedHAL2 system. All standardmagnetometer
testswill bemadewith probe#11.

DS0314hasStycastendinsulatorsandaluminumendcans. This is thefirst magnetin
theseriesemployingmoldedendinsulatorpiecesin theendclamps. DSO314 is alsoonly
thesecond40 mm aperturemagnetwith vertically split yoke laminations,andit hasits shell
strain gagesmountedcorrectlywith respectto theyokepartingplane.

Theinstrumentationon magnetDSO314 is identical to thatof magnet313, exceptfor a
theaddition of thetwo returnend canexternaldeflectometersandb the absenseof heater
strips on DS0314.

The 1OD voltagetapon theuppercoil, non-leadendis brokenneartheendof thecoil
package,and maybe repairedif this is consideredabsolutelynecessarybeforecold testing.
Thequadrant4 outercoil strain gagehaswiresshortedto thecollars,and so thewires for
this gagehavebeendisconnectedfrom the24-pin connector.
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THERMAL CYCLE I

1 Cool to 4.2 K monitoringall thermometersand strain gagesat 10 minutelogging
intervals.

2 Protectmagnetwith a 30 mohmdump resistor. Delaydump firing 50 msecafter
quenchdetection,butphasebackpowersupplypromptly. Evacuatethewarmboretube.

3 Checksafetycircuit balances:

a sawtoothrampsbetween100 A and200A at 50 A/sec.

b manualtrip from 1000A.

4 Setdataloggersamplingfrequenciesandpre-quenchwindows:

a dataloggers1 and2: 2 kHz and25%pre-quench.

b dataloggers3 and4: 5 kHz and50%pre-quench.
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STRAIN GAGE AND QUENCHTESTING

5 Bring magnet to 4.35 K 850 Torr or 16.5 psia. Ramp rate= 16 A /sec.

a Takestraingageruns,onefile percurrentloop, using thesequencesof currents
below. Takedataat all currentson theway up, andfor thecurrentsmarked"*" on theway
down.

Run 1: 0*, 2200, 3 100*, 3800, 4400*, 4900A

Run 2: 0*, 2200, 3 100*, 3800,4400*, 4900, 5400*, 5800A

Run 3: 0*, 2200, 3 100*, 3800, 4400*, 4900, 5400*, 5800, 6200A

Run 4: 0*, 2000, 3 100*, 3800, 4400*, 4900, 5400*, 5800, 6200*, 6600A

Run 5: 0*, 2000, 3100*, 3800,4400*, 4900, 5400*, 5800, 6200*, 6600,7000 A

Note: Runs4 and5 arereally rampsto quenchin somecases.

6 With ramprate= 16 A/sec.train themagnetuntil 4 plateauquencheshaveoccurred.
Do notdo morethan 15 quenches. Thepredictedshortsamplelimit currentsinnercoil as
a functionoftemperatureare:

3.8 K 7.83 kA
4.2K 7.34kA
4.3 K 7.15 kA Thesenumbersare from DS0313,the cablesof which came

from thesamereels.

7 Takea strain gagerun to ‘plateau - 100 A.



Page4 of 6
HARMONICS MEASUREMENTS

8

a Bring the magnet to 4.2K. Establish ‘auench under these conditions.
Note: At this point thewarmboretubeis stiil evacuated.

b Bring thewarm boretubeto roomtemperature,insertprobe#11, and establish
theflow of room temperaturepurgegas. Quenchthemagnettwice to establish‘quench
undertheseconditions.

9 Measureharmonicsat4.2 K.

a Powerthemagnetwith 200 A. Locatetheendsof themagnetrelativeto the tape
measureon theprobemountingfixture by moving theprobevertically andidentifying the
pointsat which thedipole field is 1/2 its centralvalue. Definethemagnetcenterto be half
waybetweenthetwo endpoints.

b Rampthemagnetto quenchat 16 A/sec.

c Positiontheprobeat thecenterof themagnetand measurethe harmonicsasa
function of current: Do onesawtoothcycle at 16 A/secfrom 0 to 6500A or ‘cuench- 200
A, whicheveris lower. Recorddataevery 6 secondsapproximatelyevery 100 A starting
from 0 A.

d Rampthemagnetto quenchat 16 A/sec.

e Rampthe magnetat 12 A/sec to 6500 A or ‘quench - 200 A, whicheveris
lower, hold a flattop for 2 minutes,rampdownat -12A/secto 110 A, holdfor 2 minutes,
rampat 6 A/secto 5000A. if ‘quench<5500A, thefinal ramp should be to ‘quench-

500 A.

0 Measureharmonicsasa funciton of positionat 5000 A or ‘quench-500 A.
Takedataat thefollowing positionsrelativeto thecenterof themagnetpositive is towards
theleadend, i.e. up. z = -20", -18", -16", -14", -12", -10", -8", -6", -4", -2", 0", 2",
411 6’’, 8", 10’’, 12’’, 14", 16’’, 18’’, 20’’.

g Rampthe magnetto 5500 A or ‘quench -200 A, then back to 5000 A or
‘Quench -500 A. Measureharmonicsas a functionof position at z = -20", -18", -16",
-14’’, -12’’, -8", -6’’, .4?? -2’’, 0’’, 2’’, 4?? 6’’, 8’’, 10’’, 12", 14’’, 16’’, 18’’, 20".

h Position the harmonicprobe at the centerof the magnetand measurethe
harmonicsasa functionof current: Rampthemagnetfrom 5000A downto 110 A, then to
‘quench - 200 A, back to 110 A, then to 1000 A, all at 16 A/sec. Recorddataevery 6
secondsapproximatelyevery 100 A starting from 500 A on the first downramp until
1000A on thesecondup ramp.

i HAL2 Harmonics: Rampthemagnetto quenchat 16 A/sec. Repeatstepse
and1 with theHAL2 Systeminsteadof themagnetometer.

* 10 Removethe harmonicprobeand evacuatethewarm bore. Take the magnet to
4.35 K 850 Torr or 16.5 psia.
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RAMP RATE AND FURTHER STRAIN GAGE STUDIES

11 Rampvaluestudieswith chartrecorderon powersupply:

a Rampto quenchat 16, 25, 50, 75, 100, 125, 150, 200 A/sec.

* b Rampto 6500A at 16 A/sec. then ramp down from 6500A to 4000 A at 100,
200, 300, and400 A/sec.

12 Take the magnet to 3.8 K. Using 16 A/sec ramp rate, quench the magnet at
3.8 K until 3 quencheshaveoccurredon plateauor a total of 10 quencheshavebeentaken,
whichevercomesfirst.

13 Takea straingagerun at 3.8Kto ‘quench - 100A.

THERMAL CYCLE II

14 Warm the magnet to within 10 K of the pretest_temperature the dewar
temperaturebefore it wascooleddown the first time. Recordthe strain gagesand
thermometersat 10 minuteintervalsduringthe thermalcycle.

15

a Repeatsteps2 - 8 andsteps9 e-i from thefirst thermalcycle,exceptin steps9 f
and9 g recorddataonly at thecenterof themagnet.

b if timepermits, go to step16, theoptional test.
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OPTIONAL TEST If time permits

16 Optional test: Bring the magnet to 4.35K 850 Torr or 16.5 psia.

a From therampntestudy step11, choosearampratewell abovethe"ee" for
which thequenchcurrentis at least300 A below the low rampratevalue.Rampthemagnet
to quenchat this ramprate,andverify thequenchcurrent.

b Performa seriesof rampcyclesbetween100 A and progressivelyhigherpeak
currents.Eachrampcycle consistsof anup ramp,at theratechosenin step 16 a, from 100
A to thepeakcurrent,a 20 secondflattop at that current,a down ramp to 100 A at the
chosenramprateand a 10 seconddwell at 100 A. Five successiverampcyclesshouldbe
performedto the samepeakcurrentbeforeincreasingthepeakcurrent. Thefirst 5 ramps
shouldbe to 200 A below thequenchcurrentfoundin step16 a, thenextfive shouldbe to
175 A below the quenchcurrent,and so on. Continue this sequenceuntil the magnet
quenches.Thisprocedurewill requiretheuseof thetable-drivenrampfunction.

c Perform50 rampcyclesto the lastcurrentat which all 5 cycleswerecompleted
withoutquenching.25 A below thequenchcurrentin step16 b.

17 Testsof El / EO?

18 Warmto roomtemperature.Monitor all strain gagesand thermometersat 10
minuteloggingintervalsuntil T> 100 K, then at 30 minute intervals. Continueto monitor
until themagnetis within 5 K of its pretesttemperature.
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