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VOLTAGE BREAKDOWN OF VARIOUS TYPES OF

SEALED ALUMINUM HARDCOAT ANODIZING

RichardE. Sims October241990

Purpose:To determine if aluminum which has been "Hardcoat Anodized" to a thicknessof
approximately CX? hassufficient dielectricvoltage stand-offwhile under pressure to be useful in fabricating
coil end parts in the SSCmagnet.

Method of Test: A baresuperconductor cablewas pressed against 18 diameteraluminumdisca
which had been Hardcoat anodizedand then sealedwith Teflon NIUFF itadmark, nickel acetate,
dichromate, or no sealer. A 1" wide strip of aluminumfoil was placedunder the disc to act as an electrode
andpieces of .005’ thick Kapton film wereplaced abovethe cable andbelow the aluminum foil to electrically
isolatethe stack from the hydraulic press. A DC hipot tester was connected between the cable and the
aluminum foil. The voltage control wasturnedup slowly until the leakagecurrent meter startedto "pop". The
voltagejust below the pointwhere the poopingbreakdownoccurred was recorded. This was done twice for
each sample and recorded as "breakdown#1" and ‘breakdown#2’. Threesamplesof each twe of discwere
run and the reading averaged. This series of tests was performed first at SOCK psi under the
cable-aluminumfoil crossectionalarea andthen againat 20,0Y psi,as two separateruns.

The nickel acetateseal test runs requiredthat the leakagemeter range be set to 2W microamperes
andhad beforebreakdownleakagesof approximately 1CXX microamps.All the other test runs were run on
the 200microamprange and read approximately 50 to 1X microampsbeforebreakdown.

The summaryof the averagesare:

5OCX psi
breakdown#1

5X0psi
breakdown#2

20,XX psi
breakdown#1

20,Wpsi
breakdown#2

Teflon 1,066 1,133 867 850

Nosealer 717 667 317 317

Dichromate 567 550 483 483

Ni. Acetate 833 833 400 40

Comments: Runningthesetestswith "bare" cablewasan effort to simulate the worst caseconditions
that might be found where the insulated cablewraps in a tight radiusaround one of the end piecesand
insulation cut through hasoccurred.The normalcondition cablehas .002"of Kapton insulation which should
provide over 14,XK volts of dielectricstandoffstrength. To illustrate a more normal situationwe substituted a
cablewrappedwith two layers of .001’ Kapton andpressedit againsta teflon sealeddisc in the above test set

to SOCK psi. with 5000volts DC applied there was no breakdownandthe leakagecurrent was only about 30
microamps.

This test allowed the Hardcoatand sealeron bothsidesof the disc under test becausethat is howthe
possibleend partswould be made. The final version of end partswould be madefrom cast aluminumrather
than the rolled sheetfonn usedhere. The anodizingcompanyestimatesthat when using castaluminumthese
dielectric withstanding values will be cut in half. However, there is a possibility that ‘electropolishing" the
castingbeforeanodizingthem would reduce the surfacefinish andallow the build up of a thicker anodized
coating.
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CABLE

1.5" DISC UNDER TEST

1.5" DIA CYL
.005 KAFTON

BARE COFFER *SSC

.005" KAFTON

1" WIDE ALUMINUM FOIL
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