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Straw Module Production
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Production Process

FVT:

e glueing of 16 straws and stiffeners
(cleanroom, 2 modules per day)

AC I:
e endpieces glued to straws (cleanroom)

e wire tensioning and crimping (cleanroom)
- SF: signal feedthrough
- WTM: wire tension measurement (eigenfrequency)
- PVT: preview test (noise spectrum (HV, Ar/CO5))

e straw module potting, HV-board mounting

- SF
e final potting

e operational tests
- ST: serial-test, gas-tightness, dark current, corona
- GG: gasgain, G(HV) (Xe/CO,, Fe®>®> TMS)
+ subsample: X-ray wire position
+ long term test: gasgain(flow, density, mixture)
lin closed circuit]
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FVT
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FVT
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FVT
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FVT
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WTM: Wire Tension Measurement
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Quality Control:

Wire Tension: (100 +10) g
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WTM: Wire Tension Measurement
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PVT: Preview Test

Measurement of counts above threshold (HV, Ar/CO-)

Vessel @:16cm L:220cm V:45] O
1600V HV —=f1
SZ
2<
—{— 1+~ UTE
100s — TUBE Ar/
co,
1 :4 WIRE
& | AUEG Q 16Ch H
Discr. TMS SZ @_
VAN
8838888 Pump 600 I/h
Counter

Quality Control: has to be decided

WWTH Th. Kirn 12
PhysicsAC-|



PVT: Preview Test
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PVT: Preview Test
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ST: Serial Test

6 Straw Modules parallel

Measurement of gas tightness, dark currents, corona

e over pressure burst test: p=2.5 bar

e gas tightness: 22 < 10~ 4mbar
(p=2.0 bar, t=100 h)

e dark currents:

— IW
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— IC
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ST: Serial Test
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ST: Serial Test
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ST: Serial Test

WWTH Th. Kirn 18
PhysicsAC-|



GG: Gasgain Measurement

e Precalibration for all straws (Xe/CO3) G(HV)

o

NS

AN
Xe/
CO2 @

abs. P.Gauge 2
Pump 900 I/h
diff.P.Gauge
® ®

Quality Control:
e straw to straw variation < 10%
e module to module variation < 20%
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GG: Gasgain Measurement

counts

Gas Gain Measurement of Chamber 53 (Xe/CO,) with *°Fe
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Long Term Test

8 Straw-modules = 1 TRD gasgroup
e Measurement of G(HV, p, t)

— Degradation of gasgain
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Long Term Test

Fal
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Long Term Test
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Long Term Test
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Long Term Test
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Long Term Test
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Radiators
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Radiators

1) LRP 375 BK vlies (used by ATLAS)

e fibermaterial: Polypropylene
e fiber thickness 10 pum
e density: 0.06 =5
e prize: 26.00 Ir)n—l\f
e cleaning with CH5Cls
Extraction 3 hours at normal conditions
e prize: 100 Ir)n—l\z/[

2) Separet 405

e fibermaterial: Polyacryl
e fiber thickness 14 pum
e density: 0.08 —2

e prize: 5.00 Ir)n—l\z/[

1) 4+ 2) manufacturer: Freudenberg Vliesstoffe KG
69465 Weinheim, Germany
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Radiators, Outgassing

NASA-Tests:

e ASTM E 595 (thermal vacuum test I)

- outgassing, evaporation under vacuum
(screening test, 24 h at 125 °C)
LIMITS: TML< 1.0%, CVCM < 0.1%

TML: Total Mass Loss
CVCM: Collected Volatile Condensable Material

e ASTM E 1559 (thermal vacuum test Il)

- outgassing, evaporation, sublimation and rede-
position test,
mass-loss as a function of time,
mass-loss after 144 h
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Radiators, Outgassing

Deposition rate on nearby attached payloads:
LIMIT: 10714 &
S-CIn

— maximum allowable outgassed mass flow rate:
(2 vents diameter: 2.54 cm each)

1.4-10768

— max. allowable outgassed mass flow rate of
radiator: (total area of radiator ~ 110 m?)

1.2-107 1258

S-CIn
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Radiators, Outgassing

Austrian Research Center

Thermal Vacuum Test |, 24 h Screening Test
ESA-PSS01-702, ASTM E 595
LIMITS: TML < 1.0%, CVCM < 0.1 %

Sample TML | WVR | RML | CVCM
(%) | (%) | (%) (o)
LRP 375BK
not cleaned | 0.22 | 0.02 | 0.20 -0.01
CH-Cl5 0.04 | 0.02 | 0.02 -0.01
Separet
405 0.20 | 0.15 | 0.05 0.00

WVR: Water Vapour Regained
RML: Recoverd Mass Loss

Thermal Vacuum Test I, 144 h Test
ESA-PSS01-702, ASTM E 1595

LIMIT 121071 £
LRP 375BK (CHyCly) - 1-107"—25
Separet 405 : 2-107 172

S-CIn
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Radiators, Outgassing
Lockheed Martin, ASTM E 1595

SCM Creogenie Heal Bink=y Collsator GCME
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Conclusion

e Both Materials are acceptable

«— 4 QCM'’s

(quartz crystal microbalance)

T;= 298K +25C

_|
\V}
|

e LRP 375 BK cleaned with CH>Cl5 is better
— Qutgassing rates for 248K and 298K QCM <
chamber background of 1042

WIH .
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Radiators, OQutgassing
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Radiators, Outgassing

=  Source Rate (g/cm2s)
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Radiators, Outgassing

Physics AC-I
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Radiators, Outgassing

(‘say) auny
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Radiators, Outgassing

Source Rate (gfem2s)
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Radiators, Outgassing
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Radiators, Outgassing
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Radiators, Testbeam

P-Tower: 4 Layers LRP 375 BK
4 Layers LRP 375 BK cleaned with CH5Cl5
4 Layers Separet 405
Run 435, 20 GeV electron

2250 |- -
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2000 - N

1750 |- — LRP375BK CH,C, .
- @)
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Radiators, Testbeam

Run 435, 20 GeV electron

2500 — .

2000 |- | .
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Radiators, Testbeam

Run 435, 20 GeV electron
Electron-Efficiency
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Radiators, Conclusion

Outgassing Testbeam Weight

N\ ! /

LRP 375 BK
+ CHyCly-cleaning

.

Organic Chemistry Institute of RWTH-Aachen:

Development of 10 soxhlett extraction setups for
360 m? of LRP 375 BK
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