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Artached are the revised meeting minutes and coupon outgassing test procedure. The
procedure was revised in accordance with our discussions during the July 5§ & 6 meeting.

Regards,

Warren A. Carpenter
Senior Engineer
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COUPON OUTGASSING TEST PROCEDURE
Single Chamber Configuration, Ambient Temperature Qutgassing Test
RECORD KEEPING

All operating data taken, the time, the date, the coupon identification, all physical actions {such as
Opening or closing a valve) and all mental impressions, visual evidence or unusual ocourrences
(such as how fast the system is pumping down or that this batch of coupons seems to be more
oxidized than usual) shall be recorded in the lab notebook and the appropriate computer.
Operating data shall include pressures, piping, vessel and coupon temperatures, bake-out
durations etc. All RGA data will be automatically recorded on the RGA computer.

PREPARATION

The facility shall be inspected to ensure that the utilities are available. Breakers are turned on,
water and air are available, nitrogen and helium bottles are available in sufficient quangities for the
tegt.
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Apparel

Test personnel shall Wear, & a minimum, the following protective clothing:
I. Lab coat :

2. Clean room gloves

3. Clean room hat

4. Clean room shoe covers

Cleaning

accomplished by following the cleaning procedure which has been developed for ti1e coupon
Outgassing tests. The project cleaning procedure shall be strictly followed.

Warnings: :

1, Failure to follow the cleaning procedure may result in significant changes in the

- outgassing rate which wiil invalidate the results of the test.

2. After cleaning; the toupons shall not be touched directly by the hands; shall not
be placed on a pon-clean surface; and shall not be wiped with anything but a

permanent coupon (with the thermocouple) is locared in the center of the chamber in order to
Tepresent a "worst temperature” location,

Chamber Sealing

Seal the coupon test chamber. Always use a new conflar gasket and remember to torque the boits
in a clockwise or counter clockwise sequence, 0Ot i an 3¢ross pattern as wheel lug nuts would be
installed. The bolts shovld be torqued approxitnately 1/4 turn per time and each bolt should be
torqued at least four times.
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SYSTEM PUMP-DOWN

Valve Alignment

The system val.ving shafl be aligned as follows: Valve No  Position
s Chamber A isolation valve to the dirty pump system V-1 closed
* Chamber A isolation valve to the clean pump systen V-2 closed
* Chamber re pressurization valve V3 closed
* Calibrated leak system isolation valve V4 closed
* Dirty system turbomolecular pump isolation valve V-5 closed -
* Dirty system roughing pump isolation valve V-6 closed
* Hydrogen calibrated ieak valve ' V-7 closad
» RGA isolation valve ' V-8 closed
*  Cold trap vent valve V-9 closed
*  Clean system turbomolecular pump isolation valve - V-10 tlosed
+  Clean system roughing pump isolation valve V11 closed
Roughing

Start the roughing pump and allow the pump to warm-up for five minutes for both the dirty and
Clean pumping systems (RP-3 & RP-4). The automatic viscous flow inbleed valves will open
during this period when the pressure in the roughing Jines reach 0.3 torr, After the Warm-up
period, open both of the pump systems roughing isolation valves (V-6 & V-1 1). Open the dirty
System turbomolecular pump isolation valve (V-5). Open both of the chamber isolation valves

(V-1& V-2). Evacuate the system until the pirani gage pressure drops below 1 torr..
High Vacuum Pamping

Start both of the pump systems turbomolecular pumps (TMP-4 & 5). Allow the dirty pump
System 10 evacuate the chamber and system for a minimum of 10 minutes after the turbomolecuiar
pump indicates it is at full speed and then activate the Cold Cathode Gages. Cool down the IN?
Cold Trap to operating temperature. Slowly open the RGA Isolation valve (V-8). Allow the
Pump to evacuate the system to below 1 X 105 torr and activate the RGA in the faraday cup
mode. Check the system for an air leak using the RGA. All leakage greater than 1 x 10 -6 atm.
oc/s must be located. This leakage can easily be located by leak testing with a helium spray. Fix
any leakage that is found and retest the leak location. Close the clean pumnping system chamher
isnlation valve (V 2). Open the ulean system turbomolecuiar pump isolation valve (V-10).
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BAKE-OUT

Acuvate the bake-out system for the chamber and the piping to the chamber isolation valves, Set
the temperature controllers to 250° C. Initially, the pressure gage must be monitored to ensure
that the system pressure does not rise above the operating range of the cold cathode gage and the
wrbomolecular pump (1 X 102 torr). If the pressure nears 1 X 10-2 torT, Jower the setpoint of
the chamber temperature controller 10 2 point slightly below the current chamber temperature.
Allow the chamber pressure to drop and then slowly increase the setpoint of the controller until it
is set at 250° C. Continue the bake-out for 24 hours after the thermocouple inside the chamber
reaches 250° C.

Chamber Cool Down

Shut the chamber isolation vaive to the dirty pump loop (V-1). Open the charmber isolation valve
to the clean pump loop (V-2) and the calibrated leak manifold isolation valve (V). Turg the
bake-out heater temperature controllers o off. Activate the water cooling system on the chamber
by opening the water supply valve. Monitor the chamber and system temperatures until the
temperature of the chamber shell is at 25° C. Throttle the cooling water inlet vaive to maintain
approximately 25° C while the coupons cool down &t a slower rate, The cooling water valve
may be tumed off after the chamber shell reaches 25° C if it is unrealistic to throttle the water
temperature due to availability of personnel, etc.

OUTGASSING TEST

Outgassing Measurement
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The RGA will be set in the table mode recording mass number 2 as at the minimum integration |
time period available
Record Py which is the hydrogen partial pressure Just after the pressuze step.
RGA Calibration

Open the turbomolecular pump isolation vaive (V-10). Open the hydrogen calibrated leak valve
(V-7) and start the cold cathode vacuum gage. Allow the system pressure 10 stabilize. Record
the system pressure and shut off the cold cathode gage. Determine the calibration accumulation

measurements and shut the turbomolecular pump isolation vaive (V-10). Exactly at the end of the
chamber accumulation time, open the hydrogen calibrated leak valve (V-7). Continue to monitor
and record the RGA measurements ungl the pressure in the system has jumped (measure for about
30 seconds). Immediately reopen V-10 the clean pump system isolation valve after the RGA
measyrement has been completed. :

Record P, which {s the bydrogen partial pressure immediately after the pressure step,

Backgrouad Outgassing Measurement

If the system has not been operated sufficiently to be sure of the total system background
outgassing rate, the entire test Procedure shall be repeated with an empty chamber,

Record Py, which is the accumulated préssure and P which is the calibration partial pressure
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COMPLETE SYSTEM SHUTDOWN IF REQUIRED

Shut off the RGA . Close the chamber isolation valves (V-1 & V-2), close the hydrogen
calibrated leak valve (V-7) and open the calibrated leak system isolation valve (V-4). Open the
clean system turbomolecylar punp isolation valve. Activate the system piping bake-out heaters
and heat to a minimum temperature of 100° C. Shut off the cold cathode gage, close the
calibrated leak system isolation valve (V-4), close the RGA isolation valve (V-8) and slightly open

Close the chamber.
QUTGASSING RATE CALCULATION

Nomenclature:

« Backaround outgassing flow rate (without coupons) Q, (torr fiters / sec)

* Total system outgassing flow rate (incl. coupons) Q; (torr liters / sec)

* Coupon outgassing flow rate Qg (torr Jiters / sec)

*  Coupon outgassing rate{uncorrected) ke, (torr fiters / sec cm?)
¢ Coupon outgassing raze{corrected) kee (tor liters / sec em?2)
*  System volume (including the chamber) Vg (liters)

* Ouwtgassing accumulation time Tap (sec)

* Calibration accumulation time Tae (sec.)

+ System partial pressure after accumulation (W/ coupons) Pg: (torr)

*  System partial pressure after accumulation (background) Py, (torr)

* Calibrated leak partial pressure after accumulation P (torr)

*  Coupon surface area Ae

* Calibration factor - background CFy,

*  Calibration factor - coupon CE,

* Calibrated Leak Rate Qy (torr liters / sec)
Note: the following procedure is used for the determination of hydrogen outgassing rate only
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Calibratior Corvection Factor {background or coupon)
CFb or c5(QurTao/ V/(P)
Background Outgassing Rate
Qo=Psp+CFyeVy/T,,
Total System Outgassing Flow Rate
QPg*CFexVy/T,,
Coupon Outgassing Flow Rate
Qe=Qy-Qy,
Coupon Outgassing Rate
kew=Qc/A¢

MATERIAL SAMPLE ACCEPTANCE

sec. Official notice of the acceptability, inchuding calculated outgassing rate, shall be provided to
the pipe manufacturer and Caltech 45 soon as possible after the completion of the test. Caltech
shall confirm that the material shall be rejected.




PRGE.B13/012

TO 718183849834

FROM CBI PLAINFIELD

'S4 14137

- JuL 11

EEV. 3

CONTRACT: 930212
CDRL No:

DOC ;. COUP-02

PROCEDURE
QUALIFICATION TESTY

7
:
&
4
2
>
4
2
o

9

OF

PAGENo. 8

; % o
A [ ) raitea) . ATECNA DS
= T 080 Fig L0
e o Tverey

“LOGIROUC FHL SO IVH HOLVOLITYID
L0 T I R LON TIM SONLLLLI 20N
DOVHINOULONMLENCO Tie! HL Hod QNG

* M HOMM SHINNNHD L1 RIS TN

O CANDSS BOMLIE MO EINFI RILYION = +a s 2nae




- JUL 11 'S4 14:33

FROM CBI PLAINFIELD

TQ 718183849834 PAGE.P12-812

COUPON OUTGASSING TEST DOCID: COUP2
PROCEDURE . mfc}’ 3
; : 930212
QUALIFICATION TEST CDRL No»
PAGENo. 9

——

¢}

'~

r—'--l’ﬁ‘ﬁ"?ﬂ"-ﬁ’if{@

B XEs
[

)

=

'/" N
"1‘3}?"-.
S

SO G

& Yo

/—_‘-.
(&)
i \\hT"J,
T e S )
® X468

sk TOTAL PARGE.R1Z2 #k




