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ATLAS PIXEL DETECTOR

CURRENT STATUS

e LUER LOCKLEAK TESTS
— INITIAL AL/AL FITTINGS FULLY QUALIFIED
 LUER LOCK DEMATING TESTS

— AL/AL LUER LOCKS HAVE NOT SHOWN BINDING UNDER EVEN VERY
CONSERVATIVE TEST CONDITIONS

 LASER WELDING
— MATERIAL PROBLEMS SOLVED (FOR 3003 AND 1060)
— HAVE SUCCESSFULLY WELDED SECTOR TUBE WITH VARISEAL FITTINGS
— MUST DO MORE TESTS FOR HIGHER CONFIDENCE

e OTHER TUBING SIZES

— 4 MM, 8 MM, AND CAPILLARY TUBING HAVE ALL BEEN OBTAINED IN
ALUMINUM FOR TESTING

 FITTING COMPARISONS

— LOWER MASS FITTINGS HAVE BEEN DESIGNED AND AWAIT FABRICATION
— BOTH LUER LOCK AND INDIUM, FOR SECTOR SIZE, IN AL
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ATLAS PIXEL DETECTOR

FITTING TEST SPECIMENS — BASELINE LUER LOCK

Lo ot T Sty g

LUER LOCK PIECES (PEEK AND ALUMINUM).

ASSEMBLED FITTING.
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PIXEL DETECTOR

ATLAS
TEST RESULTS - NEW LEAK SPECs as of JULY 2001 (Spec shown for each test Category) - INDICATE Pass/Fail for each test.
All pressures are in absolute units, and all temperatures are Celsius. All Leak rates in Torr-L/sec (TL/sec). 1 Torr-L/sec = 1.3 atm-cc/sec.
TEST CATEGORY (TESTS ARE SEQUENTIAL LEFT TO RIGHT)
1> 2> 3> 4> 5> 6> 7> 8> 9> 10 > 11>
TEST  FITTING —oVAC Zbarl0C | 1bar/35C | He VAC WeVAC | 4ba0C | 16an35C | He VAC

RAD? | (7e-5 TL/sec)| (2e-5 TL/sec)| (2e-5 TL/sec)

(2e-5 TL/sec)

(7e-5 TL/sec)

(2e-5 TL/sec)| (2e-5 TL/sec)

(2e-5 TL/sec)

Luer Lock (AI/PEEK)

A A

A

A

After 15 mate/d te cycles,

bmersion in C3F8 fo_r one week, ar_)d exposure (vnfhile submerged) to 50 Mrad

END TEST

Passes test at prescribed leak spec.
Leak greater than 1x10-5 Atm-cc/sec. May be larger, but could not be measured with the available equipment.
Leak rate given in shorthand form - X/Y = leak of Xx10-Y atm-cc/sec.

NOTES: A
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JOINING METHODS — LASER WELDING

DECEMBER 2001
COOLING SERVICES CONNECTIONS N. HARTMAN LBNL



ATLAS PIXEL DETECTOR

LASER WELDING PROBLEMS

e TUBE MATERIAL — BATCH 1

— REPORTED AS 3003 AL

— LASER WELDING VERY SUCCESSFUL

— LATER FOUND TO BE 1060 AL (ALMOST COMMERCIALLY PURE)
e TUBE MATERIAL — BATCH 2

— ORDERED 3003 AL — DIFFERENT VENDOR

— TESTED AS 3003 AL

— WOULD NOT LASER WELD (MICROCRACKS ON COOLDOWN)
e TUBE MATERIAL — BATCH 3

— ORDERED 3003 AL

— MATERIAL IS 1060 AL

— VENDOR’'S SOURCE IS UNRELIABLE, AND THIS WILL NOT
CHANGE
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ATLAS PIXEL DETECTOR

LASER WELD SOLUTION

e CONFIGURE JOINT TO FAVOR TUBE MATERIAL
— TUBE MATERIAL (WHETHER 3003 0OR 1 OGO) TYPICALLY HAS LESS ALLOYING

ELEMENTS THAN 6006 1

— JOINT CONFIGURATION (RAISING TUBE) ALLOYS TUBE TO BE
PREFERENTIALLY MELTED, INCREASING ITS CONCENTRATION IN MELT ZONE

— THIS CREATES A LESS ALLOYED WELD REGION, WHICH IS LESS BRITTLE

— SUCCESSFULLY DEMONSTRATED

WELD ZONE

OLD APPROACH

NEwW APPROACH

WELD ZONE
TUBE MELTS
INTO CHAMFER
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PIXEL DETECTOR

ATLAS
FITTING COMPARISONS - MASS
Fitting Metal X-Area T Alffitting T Plastic/fitting T Ni,In,Cu/Fitting % XO0/fitting # fittings %X0
Luer Lock (Al) - Baseline 115 6.0E-05 0.0E+00 0.0E+00 0.08% 75 5.63%
Variseal (w/ centering ring) 40 2.4E-05 9.4E-07 0.0E+00 0.03% 75 2.27%
Variseal (w/o centering ring) 36 2.1E-05 9.4E-07 0.0E+00 0.03% 75 2.03%
Indium Fitting (Stave Size - CuNi)* 13 0.0E+00 0.0E+00 4.7E-06 0.02% 75 1.75%
Reduced Mass Luer Lock 41 1.6E-05 0.0E+00 0.0E+00 0.02% 75 1.51%
Indium Fitting (Sector Size - Al)* 36 1.3E-05 0.0E+00 3.1E-07 0.02% 75 1.32%

FITTING VOLUME SMEARED OVER HOOP AT RADIUS 210 MM, 50 MM LONG

e REDUCED MASS LUER AND SECTOR SIZE INDIUM FITTINGS

— DESIGNS COMPLETED BUT NOT YET FABRICATED
— FITTINGS DESIGNED WITH FEATURES FOR LASER WELDING

— EXPECT DELIVERY OF PARTS IN MID-JANUARY

— LASER WELDING AND TESTING TO BE DONE IN FEBRUARY
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ATLAS PIXEL DETECTOR

FITTING X-SECTION COMPARISONS
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UPCOMING WORK

e REDUCED MASS LUER AND INDIUM FITTINGS
— TESTING TO BE DONE IN FEBRUARY (AS MENTIONED EARLIER)
e CAPILLARY TESTING

— ROBUSTNESS TESTS
* BEND/UNBEND REPETITIONS
* PRESSURE/LEAK TESTING (WITH SWAGE LOCK CONNECTORS)

— LASER WELDING TESTS
e MADE IN LOW MASS LUER OR INDIUM FITTINGS
e FULL SYSTEM PROTOTYPE
— COMPLETE COOLING CIRCUIT PROTOTYPE FROM PP 1 TO SECTOR
— ALL “REAL” FITTINGS — ALL LASER WELDED (INCLUDING 4/8 MM TUBES)
— COMPLETED SOMETIME BEFORE NEXT SUMMER
— PLANS TO TEST IN MARSEILLE WITH EVAPORATIVE COOLING PLANT
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