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Attached is revision 5 ofrhe coupon outgrssing test proc€dure COlJp-02.
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COUFON OUTGASSING TEST PROCEDURE

Single Chambcr Configuration, Ambient Temperatnre ftrgassing Test

RECORDKEEPING

All operating data takcrL rh€ time-, the date, the coupon idotifcado4 alr pbysicat actions (*ctr as
9pT.s -or "t"-"ng a vatve) and all nenal irnpressions, visual evidence or um,s't occurcncca(q9! al now rast the system is purying down or thar &is barch ofcoupoos ,u.,ur ro b" n,or"
gxidized ttran usuar) shall 6e recorded in the rab notebook and the appropriate ;o,p,";. 

-

operating data shall include pressureq piping rrssel arrd coupo' temp€ratr€st bako{ut
durauons erc. An RGA data will be a'tomatically recordod on the RGA cornp'ter

PREPARATION

The coupon test sysun is ass'ned to bave been previo.sly cmditioned to providc a row
background outgassing rate. Th€ systefi $houla te rcOafeA ifa portio" oftte cfean putreing
system (€r(ccpr the cbambcr as a norrnar occurrcnce) has bcen opcned ro am@bere. d **,nstould also be leakchecked ifi 

ry blgin aay way dimsseroHcd fi* "turi;to.pk Lr€been cut into mupons wlich arc I' widc by f t' for,g

The facility shall be fuspected to ensne that the utilities are available. Breakcrs are turncd oa,wuer and air are availablg nitrogen ard belium bottles are availabl" in rrm.*"n q*mfti.s fo, the
test.
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Applrcl

Je1 netr"trA shall wear, as a minimurn, the following protective clorhing:
l. Lab coat
2. Clean room gloves
3. Clcan room hat
4. Clean r@m shoe cove,rs

Ctcaning

rte *s1. slel- 9rrh preparation is to clean thc I l0 coupors reqrired for €8ch test. rhis sball bcacoomplished by followirg the cleaning procedure whici has been devcroped for the conpoaoutgassing rests. The projea cleaning procedure stu]l fs $rid1y foilowj 
-- --- ---r

Wenningr:
I' Feilure ro foflow ttc dcan'og procdurc .ory rt*rr in sipifrcau chrugcl in tieouat srirg ntc whkh rill invelidetc rhe rccults of ,trc tecr
2- After clcering; the coupom rhr[ not be toac[cd dirGctt by tte bmdq slr[ notbc pleccd on r nordcl! surfrce; end shrf, not be wipco with *ytnili t"t "cJean,lisl firq ctcrt roon qudity dot[ (Rinptc C]otb o, rcn Wipaf 

-

The mupons shall then be loaded into thi mupon charnbtr. The operr*or slull eas.ne tlat tbcpeflnaneil coupon (with the rhernrocoupte) is locatod in the certrerofthc chaobcr io orfi torepres€nt a "worst ternpdstufe" location.

Chrmbcr Scrlirg

scal rhe co.pon test ch8nser.. Always use a new conflu gasket ad *o*rfu to too|'e th bortsin a clockwise or couraer clockwisc aequence, aot in an a[ss pattg as whecl ftrg nuts worild bcinstElled. The bolts strould be rorqued.ppro^i.aely tEG per time rad each bolr sl,s{d betorqued at least four times.
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Vahe No Positioo

SYSTEMPUMP-DOWN

Vrlvc Aligoncut

Th€ system vatving slrall be aligned as follows:

. Chambcr A isolation valve to the diny purnp systeqr

. Chamber A isolation valrae to rhe clean purnp iysterr
' Chamber re prcssurizstion r"alvc
r Calibrated leak systerr isotatiqn valvg
' Drty sysrern turbornolccular pump isolartion vrlve
' Drty systcrn roughing prmp isoliation valve
. Hydrogcr calibrated leak vatve
o RGA isolation valrrc
. Cold trap vent vatve
. Clean system turbomolccutar pump isolation valve
. Clean system roughitrg purup isolaion valve

v-l
v-2
v-3
v4
v-5
V4
v-7
v-8
v-9
v-10
V- I I

closed
closcd
closed
cloccd
closod
closcd
closcd
closod
closed
cbsed
dosed

Rougting

srart the roughing pump and allow_the pump to warm-up for five mirutes br both the dirty a'dcjry ergprns svstems (Rp-3 & Rp-a). rhi auro*raric iscous flow inucj ;; ",il;p*during this period wheu tlo prcss're in tbe rorgftiog lines rcach 0.3 torr. afte" 6c *armrrp
naiod' oryn bo$r ofthe pump systems roughing isolaion valves (v{ & v-tr). op* rr, oirry
Tta T*ryt*,rt pump isorarion vatve (v-:1 opcn both ofrlc crranber'isolrion vatvcs
[v-r gr' v-l) tvaftatc rhe syst€m until &e pirani gage p,ressre drops below I ton..

Higb Vrcuum hrnping

Start both of the pump systeors nubomolccrrlar pumps (TMp_4 & 5). Allow rhe dirty puop
system to evacuate the chaqrb€r and systcm for a minimsr of t0 minutcs afler the ttit;;*rlarpumpindicates it is at fidl speed and then activare tle cold cathode Gag€s. ioor ao*n ttc r.wzLoro r rap ro operafirg temp€rarlr_e Slowly ogen rhe RGA Isolatioo valve (V_S). Allow tbpurp ro evacuatc the systenr to below I x I0-5 torr ard activare thc nce in m raraaav crrpmode- chcck the sysan for an air l€ak using rhe RoA ud spraying *tr, n"ri",o. Fir-Jy ro*agethat is detecred wirh ihc RGA dd reresr the ieat tocation. ciose tr* ctcao prrrd"g Ed;cbrrrber isolarion valve (V-2). opeir the clcan systerrr turbomoloorrar pnni t"i"ti-* J* ry_t0).
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BAKrcUT

AEtivate $re ba&e'o't sys€m for the clramber and the piping to the chanbcr isoration varvcs. setthe ternperature cortrollers to 250" c. Initially, ttre prCcoi gsgc nust bc a,odtorod to €trsurcthat the sysan pressne does oor risc abow trti op"ruug.-giof rhe cotd carhode eace.nd rheturbo-rnolccular pu'rp (r x r0-2 torr). If tlre press'rc ndrs r 
-x 

ro-a ro,,,i*ro t-n"Ii*rn *the chariber tcrnperanne controller to a_poini stightry below tbe *t*rt "i.rrt", ,*p*Lr".
Allow the chamber prcssure to drop anc itren sto*lrincrease the setpornt oe*c "onaioUer untit itis set at 250" c. continue thc bake*out for 24 houis after the tdcouple iruide rhe cl*r*€rreaches 250" C.

Chenber Coot llown

vde thc wder cooling systern on thecnalruer Dy opemng the warer srppty valve. Monitor the chambcr and sysco temgeianres unitfte terrpo-ar're of fie charrber *relt i$ at 25o c. Tkonlc rJ'e cooliag nater irda vgl'e to
maintain approximately 25o c while the coupons cool down ar a slowcr rue. Ttre cooting warcrvalve may be turned o{�f after the chambcr s}rct! reaches 25o C if it is unreatistic to throdJtc
wat€r tcmp€raRre &le to av-ailability of personnel, etc. Shut the chasser isolarion valrrc to rlrcdT: pqq tgor ff. ]) open the charrbrr isorarion valve to trre crean pump roop (v-21 ,oo tnucalibrated lcak maniford isol*ion varve (V-41 +u*rra+a*e+t+e*irterlecafue*relem
|o€*

OUTGASSTNG TEST

outgeseing Masureoctt

Close the chamber isolatiou valve to the clean pumping sygtrlr (V_2) a[d start an aoqrate timer.Allow the chamber to accumulare tbe otgnsig ror ieiour . fuproxinatety fve minuns priorto tbe ecd of the accurmrlation tirne, record rlrc system presnrre as-irdicated oy tl" "ro "rtooc
l,u"^*^t:l ttrlt1.ml{ ca*roae ease s'"n ;cordios tm nce.o*G[i.rs ffi to oe
* 

"l* g1r11|9" rim€, sth* rherubomolccutar frnrp isotaion vah" ;;";;;;EbS
system-(v-- l0) Exaaly at the end of the chamber acormutarlon time open the chrobcr 

-#;;
valvc (v-2) cominue to monitor and rocord tbe RGA rac"o,,..*ts o, "pp.o*ioratay iosrconds.
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Tbe RGA will be ser in the table modc rccording mass mrriber 2 at tbe minimun inregffiion rieepcriod available. Immediaterv oprn the turbomotccurar pump isorction ""r.,. w roliG&RGA measuremErt has been iompleted.

Rocord Pr1 wfrich is the hydrogecr partial pressrre just afiu the pressrre *ep,

RGA Calibrrtion

open the hydrogen carib'rated rcak varve (v-z) and swt the cord catbode racuun gage. A[owthe system prcssure to stabilize. Rec_ord rhe sy*eur prearre and shut o,fftbe cold 
-.drod" 

8,g"D€terminc the calibradon accumutarion time from ttr" ,-ate oroo* orth" *fiilt.d-k"[ dr"panial pressure rneasured for the systenr during th€ outgs$silr€ rare tcsr ard the mcag$gd vottune
gfth: system The goal ofthe pre*rre carculirion is to have-the same partiar p"*"t1;;*,.dfor the calibration resr as for the coupon outgassing teer ilose the trydrogen &moarca ut uat "(v'7) and start the accumulation timer for tli calolbrod timc. kior the end ofthc acemularion
llge,,lal recording rhe RGA mcazurements and shut rhe tu.bomolaadsr puoe irorrti* *rn*(v-10) Exactly at the erd of the clramber accumulation tirrle, opcn trre hydrogrEn calikatcd teskvahe (V-7) Continue to monitor and record rhe RGA measrreqrcnts *ril Uc prot r" i1fh"syst€m hss jurnp€d (nea*,re for about 30 secoads). lnr,mcaiag' reopen n 6;; ",*, *,_psystern isolation valve dfter the RGA measwement hss b€An corrplctod

Record P" which is tte trydrogen prrtial pressure irnmcdiate*y after the prcsqtrc step.

Eeckgrcund Outgasriog Mearun Bcrrt

ti.-1ne 
rytem tns not been operated s'ftciqltlt ,o 5" src of the totar systerr backgrordoutgassing ratg the enrirc rest procedure strari bc repeared with ur unjty cfrao,b€r:

Reoord Ps6 which is the aacumrlated pressure and p" cAich is rlrc catibrdioo pa*ial pressre
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Q6 (ron $ters / soc)
Q (torr litcrs / scc)
Qc (ton titers / sec)
k6s (ron Eters I sec cm3;
hg (torr &crs / s€c qn2;
V* Qircrs)
Tao (sec.)
Tac (sec.)
Ps1(torr)
P5 (rorr)
P" (torr)
Ac
cF6
cFc
Q, (torr titers / soc)

COMPI,EID SYSTDM SEUTDOWN IF REQUIRED

Shut otrthc RGA . close the chamber isolation varves (v-l & v-2), crosc the hydrogrn
llibruod leak valve (v-7) and opem the calibrated rcat jmecr *roi* t r"" rv+r. 

"op* 
,hclean system rurbomoleorrar p'mp isoluion varrrc. n*J"i. *" ,yrt"* piping bake-our'h;e"s

i9. M p a.minimum terqperanre of tOff C. Shrr o$the oold i*f,"0" gd, .b* ,ncslibrated leak svsrem isolation_ valvc (v-4), ctose the RGA i*r"tioo ,.rrJ&-it; &v "e-r,the cold rap pu{ge gas valve (v-9) and allow nitrogen ro sweep the vaporirirg ;td d-condensatc out of tr* sys[en', The venr varve shoJd be opeiled srmoirrrry rc1uo* lfpro*oincrease above 0 J rorr. set the nrbomo-l".,rtar pu-p doricr;;#-brr-o#,tfur*
pump ballastvalve. oper*e the sysrem for a mirurmrn of l2 holrs uitb d br&;;J**op€raring. shut the turbomolccular p.rmp isoration wlves (v-5 & v-rO), "op ,t" *rt*rrr*,,r-pumps and srop the roughing pumps. Close the roughing parmp ballast \"alves.

Semp,lc Srongc

The coupons sball be removed fr.or the.:hTrfer and packagcd in accordam with the saqrepackaging procedure. The sarnple bundle st aU also be labefu to indicare thc naterial he* andslab rnrmberq the rest srrrt date, the calortatcd outgassing rste ad asy other rderyat iafonnatioq.Close the charnber.
OUTGASSING RATE CAITUI.ATION

Nomerrclature:
. Background outga$ing flow rate (withorrt coupons)
. 

lod sysrem ougassilg flow rate (incl. coupo;) 
'

o uouPon outgassing flow rate
. 

loupon outgassing rat{uncorrected)
. Coupon outgassing rat{corrccted)
. Systerq volumc (inctuding thc ctunbcr)
. Otrtg,assing accumulation time
. CalibrUion accsmularion tisre
. System partial pressure afcr acormulalion (W/ coupons)
. !r1cm pattiat pres*re aftcr acarrnrhdon bacArJ*"6]. Calibrated leak partial gressure afrer acornulatio-n
. Coupon surfrcc *rea
. Calitrradon factor - backgrannd
. Calibrarion facror - coupon
. Calibratcd Leak Rare
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Note: tlle foltowiag Focedure is usod for the dctfi!&ation ofhfrogeo ortgassiq rate only

Caffbr*tion Corrrctioo Fector (beclgrould or coupoa)

CFb or c{Qx*t on/ygrr;

Brclgrronnd Out$lsirg Rrte

Q =P.6t CF5rV./Tuo

Totrl Sy3r€m Ouerdng Flow Rrrc

Qt-P$rCP.tYdT*

Cotrpoa Oufgr$iry Flow Xbte

Qc=Qt{u

Coupon Outgrsrirg Rete

kqr=A/,t

D{ATERIAL SAMPLf, ACCEP?ANSE

The rr4t.'i8l wiu be acccpatble if .tlre corpon outgrssir€ rate is calculated ro be hs tban theou4a1s!€ ac{apturce vatue specified by-Catt""nl rhii;*;g;;ti *iir3 ,oilfr1"tn2sec ofrciat ncice or*rc rcciotsbiriry' rd;a"g *hrrrJr"g."6g nrc, $alr be provided tothe pipc manficturcr ad cahccb rs sooo as posrible after the irrprai* otrt" te$. caftca[eha 

 

cordrrr thar tbe maedal srnll be rejecred,

C8I PROPRIETARY
lDEiTfiF}CAT|oN
couP-{rz

ffi
TEST PROCEruRE

FNOOUCT UGO AEAM TUBE MODIJLES
AUALIFICATION TEST
CALIFORNIA NSNTUTE OF TECHNOLOGY

REFEREI{CE iIO.

93@t2 S X T 7 9 1 5 s
OFFICE

RCE
REUSn}I

5
IITADE BY
wAc

cflxD aY
PM

IIAD€ 8Y

wAC
Cr||(DW

Ptl
DATE

7t8tt 1
o r E

7t12tg1
DATE

8lt0/9/t
OATE

440/9.f



A U G . I E  ' 3 4  I E : 5 3  F R O I . I  C B I  I N D U S T R I E S T 0  ?  1 8  l  8 3 A 4 S A 3 4 P A G E . E A g / @ t A

CBIPROPRTETARY
IDENTIF'CATIOI,I

couP-{I2
rn€ COUffi

TEST PROCEDI,RE

FIODIET IIGO BEAM TUEE M@ULES
QUALIFICATOIi| TEST
CALIFORN1A INSTITUTE OF TEGHNOLOGY

REFERE TCE NO,
93/J,212 S H r S O f g
OFFE€

RCE
REVrsrorl

5
MADE 8Y
WAC

CH(D BY
Pll

MAOE 9Y
wAC

cln(D 8Y
PM

OATE

7Btv
DA'E

7t12tg
OA{TE-

910,94
DATE

E/1(,/S4

ffffip F p i

I t E t t

E - '

J _ i- i 1
t l

o l  I

3i t

"^1
Q9)

I€+x
l /

t .-..(P.)

p



. A U G  I @  ' 9 4  I E : 5 4  F R Q I . ]  C B I  I N D U S T R I E S T O  7  t  g  1 8 3 0 4 9 8 3 4 P A G E . A t @ / A t @

CBI PROFRIETARY
lDEllTtFtc.Afil)tl

co{JP-{r2

coupdEr,nsAsSm--
TEST PROCEDURE

'NOO|rT LIG,OI BEAM TUBE MOOIJLES
AUALIFICANON TEST
CALIFORNIA IiSSTITUTE OF TECHI{OI.OGY

REFEREIT{CE NO.
c3pj2 s r # 9 o t 9
oFFrc€
RCE

REM--
5

MAOE C?
wAc

C}I(D EY
PM

MADE 8Y
WAC

cH|(D BV
PU

IIATE

7tutt4�
OATE

7n?rtN
DAIE

E/10/Cl
DATE

8/1(v9{

, i *  T o T n L  P A G E , 6 l  A  x x


