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l.0. PURPOSE
This instruction details all steps nec 5nd required in order to properly operate
and maintain the subject device in accordance with State and local regulations.

This instmetion supersedes all previously submitted NDEI's,hth 2.61 and 2.75. This
NOE shall be used to perform QUARTERLY MAINTENANCE INSPECTION
(Section 5.0) as well as for OPERATION and DAILY MAINTENANCE of the
devic-

.

2.0. GENERAL
2.1. Only personnel who are Qualified Radiographers or Assistant Radiographers

under the supervision of a Radiographer may operate this device.
2.2. The Model 1006A device provides a highly collimated fan shaped gamma-ray

beam which is approximately 36 degrees by 2" thick at 56" from the source. l

When the source is retracted it resides in a depleted urariium shield |''

approximately 6.3" from it's center of activity to the outside vertical surface of
the shield comainer.

2.3. Assure that all radiography personnel working in the cell area have two (2)
currently calibrated and zeroed pocket dosimeters and a currem TLD. In
addition, all radiography personnel working in the area will have an operable
and currently calibrated survey instrumem. At least two (2) survey instruments
will be available for use at the facility.

2.4. All required, pw ==dy posted Radiation, High Radiation and Radioactive
Material signs must be in place at all times.

2.5. Be sure that the exposure cell.is cleared of personnel before closing and
locking the cell door for any reason. At no time shall the CT exposure cell
door be left open and unlocked if unattended. For protracted operations in the
cell such as cell maintenance, (e.g. painting, electrical work, etc.) by personnel
who are not radiographic safety qualified, the Co-60 device shall be removed I

'

and stored in a certified radioisotope storage facility.

3.0. OPERATINGINSTRUCTIONS
3.1. Inspect the Model 1006A as detailed in Paragraph 4.0 prior to initial use each i

day. The inspection sequence, when completed, should result in a verification |
ofinterlocks, area monitor equipment and support utdities required to initiate
the first exposure.

3.2. Verify turntable is at proper sample mouming position if necessary and enable
key is not in control room isotopic source control lock.

3.3. Upon entering cell, with survey meter in hand, survey the exposure device to
assure source is properly stored and confirm the device is locked.

3.4. Secure tomographic specimen on table.
3.5. Open and remove source plunger padlock. Pull plunger out and rotate

counter-clockwise to the detem position.
3.6. Turn dry nitrogen gas valve on.
3.7. Verify no personnelin cell.

.
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3.8. Leave cell, and lock door. -[%

4.0. DAILY INSPEGTIQN REOUIREMENTS FOR THE GAMMA INDUSTRIES l

MODEL 1006A SYSTGi l

| 4.1. This inWon is to be nwie by the radiographic Technician each day / shift |
| during the first use of the Tomography System and after any incident in which !

| the device maj be. damaged.
! 4.2. Before opening the cell door, the enable' key must be removed from the

isotopic source controllock. Observe area (MARS) alarm reading. Enter cell ;

! with currently required personnel dosimetry, TLD and radiation survey l
'

| devices.

M
'

THE MARS ALARM IS NOT A CALIBRATED PERSONNEL MONITORING |

| DEVICE AND IS USED ONLY AS AN INDICATOR FOR SOURCE
l WITHDRAWAL / RETRACTION. ENTRANCE INTO THE CELL MUST BE IN

COMPLIANCE WITH SECTION 2.0.
,

|

| *4.3. Survey 360 degrees around the exposure device to ensure that the source is in
i the stored position and the shielding is intact. Verify radiation levels are less

| than 200 mr/hr from any surface and less than 10 mr/hr at 39 incham Record

| the highest reading measured on the DRSR.

| *4.4. Check the manual lock nwhaniam for esse of operation- |
'

Open and remove source phmger padlock. Pull plunger out and rotate l

counter-cich;.m to the detent position.
*4.5. Inspect the nitrogen (gas) supply connections and check that cylinder pressure

has at lesst 100 psig and a wesq pressure of 35 to 50 psig. Turn gas valve
oE

i
| M .

! THE LOCK MECHANISM IS PRIMARILY USED TO SECURE THE SOURCE

| PLUNGER IN PLACE DURING TRANSPORTATION AND aTO PROVIDE
| SECURITY FROM UNAUTHORIZED USE. LOSS OF ELECTRICAL POWER

| AND/OR GAS PRESSURE WILL RESULT IN THE SOURCE RETURNING TO
| THE SHIELDED POSITION BY SPRING FORCE (DOWN). THE SOURCE IS

EXPOSED BY PULLING UP AGAINST THE SPRING USING THE NITROGEN
GAS ACTUATORFROM THE CONTROL CONSOLE.

4.6. CAUTION Slowly close the cell door the last few inches to prevent damage
to door mechanism and seals.:

j 4.7. Insert console key and turn to " ENABLE". The yellow " ENABLE" and green
" SOURCE RETRACT" lights should illuminate.

i

'3.
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4.8. Depress the red " SOURCE EXPOSE" switch, gr'een " SOURCE RETRACT"
! amp extinguishes and red " SOURCE EXPOSE" light illuminates.

4.9. With the source exposed, and survey meter at hand, slowly open the cell door
-

to approximately 2 inches from door stop, then close and lock door. The
source should retract automatically. Confirm source retraction by observing
the green " SOURCE RETRACT" lamp indicator on control panel, and
reduction of area (MARS) monitor indication to that level observed in Step

4.2.
*4.10 If all checks are M&ory record on DRSR and proceed with task, otherwise

notify the NDE RSO and systems engineer of discrepancies.

H.QIE

IN THE UNTMLY EVENT AN INDIVIDUAL IS IN THE CELL WITH THE
~

DOOR CLOSED AND THE SOURCE 5 EXPOSED, QUICKLY MOVE TO THE

SW CORNER OF THE CELL (AWAY FROM THE HIGH RADIATION AREA)
|

AND CALL FOR ASSISTANCE ON THE TELEPHONE ADJACENT TO THE
DOOR.

5.0. OUARTERLY INSPECTION REOUIREMFNTS .

5.1. Visually inspect the exterior of the exposure device for signs of d=m=ge.

*5.2. Conduct a complete survey (360 degrees and top) of the exposure device and
record the highest and lowest readings at the surface, 6 inches and 39 inches
from the surface of the device. Compare readings with the previous Quarterly

Inspection data to assure the shield has not einad or developed a crack.
Inspect all labeling laduding ==anhnrs label and " Caution Radioactive5.3.
Material" label If the labels are not legible, clean or replace as required.

5.4. Check compressed gas (nitrogen) line connections with suitable liquid leak
check solution. Tighten as necessary.

5.5. Perform a complete functional system check-out per step 4.0.

|
-

6.0. DOCUMFNTATION & APPROVAL
6.1. Document the quarterly exposure device inspection on the . Quarterly |

!''

InWon Report. .

6.2. Note a%sace and/or discrepancy conditions and submit to the NDE RSO
for concurrence / approval.

6.3. Reports shall be maintained in the NDE central equipmem maisenance file.
6.4. Daily equipment inspection results shall be recorded on the DRSR.

|
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MATERIALS SCIENCE LABORATORY TASK REQUEST
;.

*
. REQUESTER INFORMATION

'

. . .

1. REQUESTER 2. COMPANY 3. PHONE 4. MAIL CODE
J. Arveson _EGGG Florida, Inc. 861-5131 BOC-321

6. T ECHNICAL CON TACT e. PHONE 7. MAIL CODE 6. COMPANY
R. Castien 861-5158 BOC-321 EGGG Florida, In

9. DATE SUBMITTED 10. DESIRED COMPLETION DATE 11. TEST OBJECTlVE
05/01/95 07/01/95 Tensile & Elongation

MATERIAL TEST INFORMATION
8 2. MA T ERIAL NAME 13. MANUFACTURER

CRES 300 Series Launch Equipment Shop (LES)
Lockheed Marcin Manned Space Systems

14. LO T No. 15. BATCH No. 16. PARI No. t 7. SERIAL NO.

N/A N/A RST-20X -1 & ~2
18. SPECIFICATION 19. CHEMICAL CLASS 20. INTENDED APPLICATlON
XSC-SPEC-0003 N/A Rigid Source Tube /Stop

FOR NHB 8060.1 CERTIFICATION AND ENVIRONMENTAL TESTING
21. TEMPERATURE 22. USE ATMOSPHERE / FLUID 23. USE PRESSURE 24. USE THICKNESS

N/A N/A 1000N N/A
25. VEHICLE 26. PROJEC T 27. PART OR SERIAL No.

N/A Pressure Vessel RT RST-20X

28. SUPPORT REQUESTED (Please spedfy test method if applicable)

Destructively Test Tension specimen to provide tensik strength and percent of
elongation for welded members of . 500" CRES Tubing to .375 - 16NC bolt.

29. REMARKS OP. 8PECIAL INSTRUCTIONS
Sample Load (lbs) Area (in ) Tensile { psi) - Elongacion (%)

N1 6918. 0.0706 97,988 34.6

H2 6735. 0.0706 95,396 25.6
.

FOR LABORATORY USE ONLY

30. INVESTIGATOR 31. TASK NUMBER 32. DAT E COMPLET ED 33. PRIORIIY

D. Lewis FAMEB/ NASA 95-270248 06/16/95 N/A

M FOms as4i insv. een Prevous EDH QNS ARE 0090LEin

'
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SPC-BOC MLDING MANtW- 1.0
WELD JOINT PROCEDURES & WELDER PDtFORMANCE QUAUFICATIONS

.J GENERAL PROVISIONS

1.1 PYtPOSE,

!

| This manuel is a guide to the NASA solding specifications and the ABS and A$ME uelding codes that
are to be used by $PC/LES shop and 80C/M60 Shop personnel when solding ground support equipsent, i

systems and structures at KSC;

2.0 icqpi |-

Thismanualcontainsthetestsforqualificationofsoldingtechniciansandsoldjoint procesures
; as specified in the referenced velding codes and specifications. Also included are the indiviousi
' qualifiedsoldjointprocedurescontainedinsection8thatare generated by the corresponaing |

IqualificationtestsinSectionT. *

|

AIS and ASN! seiding codes referenced by NASA solding specifications require an independent saia |
joint procedure for every sold joint configuration. Also a change in any one of the essentist
variables some of which include the seldlag process, soldingposition, satorial thickness, pipe
dieseter and base metal specification, requiresthequalificationofanewveldjoint procedure.

.

This requirement leads to an enormous number of welding technician performance and sold joint tro- !
cedure qualification tests that would be extremely difficult to administer and status. l

inordertoreducethenumberofveldjointprocedures, thequalificationtestscontainedinSec-
g tion f have been setup to include the sost difficult test configuration. That is, a fixed pipe in- )
A clinedat45 degrees. Thisconfigurationquellfiesthesoldingtechnicianandsold joint proce-

ve# dures for all velding positions. Furthermore, the velding of a 3* schedule 40 and an 8" schedole
10 pipe coupon in sont cases qualifies the velder and veld joint procedures for virtually all
pipe, plate and structural sites and thicknesses. By using this method of testing, approximately
fifty veld joint procedures contained in Section 8 are qualified esen time one corresponding veld
jointprocedureinSectioni.itqualified. Thesequalifiedveldjointproceduresincludeallces-
sonlyusedveldjointconfigurations.

3.0 #EFERENCES

Copies of the following velding codes and specifications are essential components of this sanual
and are contained in Sections g and 10.

.L

tsCSPECI0002 solding Aluminus Alloy Pipe, Tubing and Fittings
ISC SPEC-I-0003 selding Austenitic Stainles: $ teel and f.co Expansion Alloy Pipe.

Tubing & Fittings
ISC SPEC I-0004 selding Structural Carbon Steel, Los Alloy Steel, Stainless Steel &

AluminusAlloys
ISC-SPEC I 0010 solding T 1 and T 1 Types A and 8 Structural Steels
AIS 01.1 90 StructuralSteelgeldingCode
AIS 01.2 10 Structural Alusinua solding Code
AIS 010.g Qualification of selding Procedures 11 elders for selding Pipe & Tubing

| Section IX A$ME lotter and Pressurs dessel Code selding Qualifications

!

s

h

,

~
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SPC-BOC MI.DmG MANUAL.
M1.D JOINT PROCEDURES at WEl. DER PERFORMANCE QUALIFICA110NS

'

GENERAL. PROVIsl0NS-

i

4.0 } Mill

solders shall be thoroughly knowledgeable of the precautions and safe practices called for in Sec-

tion 10 of this senval.
.

]

$,0 30ft CONTROL PLA4

The processing of docusentation for qualification of veld joint procedurts and welding technicians
j
)

shall be performed as shove in figure 1.

6.0 QUALIFICAT10N REQUIREMENis
,

,
1

!
Ielding procedures and selders shall be qualified in accordance with the sopropriate qualification'

I tests contained in section I of this manual.
t

i.1 IELDINQ PROCEDURE QUAllFICAil0R

requirements not
telding procedure qualification tests in Section f shall be established for new
contained in existingqualifiedsoldjointprocedures, the qualification test shall be setup in
accordance with the applicable velding code and specification. The qualification documentation
shallincludethefollouing:

' 6.1.1 soldineProcedure.$necification(IPSI#.'4f' The IPS
IPS shall be prepared to include the velding paraseters as shown in section f.I.I.X.a.A

is a guide'for the setup and performance of the qualification test coupon solding.

l.1.1 ProcedureQualificationRecord(PQR)

A PQR shall prepared to record the actual velding paraseters esployed for velding the test
coupon

The completed PQR establishes the qualification earaseters and is
as shown in Section i.X.X.X.b.
used to generate the corresponding qualified sold joint procedut es contained in Section 8.

l.1.3 Qualification fest Record f0TR)

A qualification test record shell be prepared to record the results of hisual and radiograph
ex-

asination as well as destructive test results as shown in section f.X.I.I.e.

6.1.4 foldine fest Cousen

velding qualification test coupon as shown in Section f.X.X.X.d shall be prepared in accordanceA

withtheapplicableveldingcodesandspecifications.

6.l.5 teldineTestSoecimen
require destructive,

f
Bend and tension test specimen for veld joint procedure qualifications that
tests shall be prepared as shown in Sections i.1.X.I.e of this manual.

+
*
*r
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SPC-BOC WEDING MANUAL. 1.0
. WELD JOINT PROCEDURES ac WEl. DER PERFORMANCE QUAUF1 CATIONS
-4 GENERAL PROVISIONS

'44

6.2 Ill0fR PERFORMANCE QUAllFICAil0N

Personnel who perfors solding in accordance with the veld joint procedures contained in section 8
shall be qualified by the successful cospletion of the corresponding velding procedure test con-
tained in tection i. Forexample, avelderwhoperformssoldingofjointscontainedinSection
8.1.1 aust be qualified by the passing the veld joint procedure test Section 1.1.1. The perfor-
sence qualification test shall be thesameastheveldjointprocedurequalificationtest. A
velder must perform velding in the process for which he is qualified within six months to natatain I

hisqualifiedstatus.

6.3 QUALIFICAfl0N itti INSPECilon & EVALUAil0i
.

6.3.1 Upontheinitialsetupofaqualificationtestveldcoupon, NA$AQ/AandtheappropriateSPCQ/A
or 80C Q/A shall buy off the setup and stano the okay to proceed block on the #PS as shown in Sec-
tion T.X.X.X.a.

6.3.2 For procedure qualification only, $PC or 80C Quality Engineering shall witness the velding of the
test coupon.

6.3.3 Duringinitialveldingofacoupon, EEC or 60C Q/A shall record the actual velding paraseters on
the PQR and shall sign off the on velding verifled block, see section 1.X.I.X.b.

.
h, . 6.3.4 Upon casolation of velding, the coupon shall be submitted to N0E for radiographic evaluation.

6.3.5 For veld joint procedure qualification only, bend and tension test specimen shall be prepared free
the veld coupon in accordance with T.X.I.X.e. specimen are to be submitted to the NASA Materials

TestingLabfordestructivetests.

6.3.6 Upon receipt of x-ray and destructive test results, SPCQ/EorlacQ/Eshallevaluatethetest
reports and deny or accept qualification by signing off the qualification test record I.I.X.X.c.
If a qualification is denied, the qualification package shall be destroyed.

6.4 PERFORMANCE QUAllFICAfl0N EFFECilVITY

A velder's qualification status is effective for periods of six months. Renensiofavelder's
qualified status is obtained by the successful performance of the applicabfe tests contained in
Section g.0.

i ',
, .,
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SPC-BOC WEl. DING WANUAl. 7.3.1
QUALIFICATION TEST FOR WELD JOINT PROCEDURES at WEl.DERS,

f'

STAINtISS STEEL 300 SERIES (GTAW-11G)
,

7.3.1.a GENERAL P90VI$10N$ FOR CA$ TUNOSTEM ARC IELOING OF 300 SERIES $i4(NLEss $ TEEL

, Thissectionprovidesthetestsforqualificationofveldingtechniciansandtheveldjointproce-
'

dures contained in Section 1.3.1 for gas tungsten arc welding (OTAI) of structural stainless steel
and pressure pipe in accordance with the following velding codes and ssocifications:

$tainlessSteelPressurePipe ISC SPEC I 0003 and AIS 010.9

$tructuralstainles:$ teel ISC-$PEC-I-0004 and AIS 01.1

Qualification tests shall be administered in accordance with the applicable,selding codes and
,

specifications listed above and Section 6.0 of this manual. then ever the selding specification I

l and solding code are in conflict, the X$C velding specification shall take crecedence over the AIS 1

veldingcode.
|

1.3.1.b PREPARAT 0X

Prior to performing the qualification tests contained in this section, the veiner shall review the
referenced velding specifications and velding codes.

T.3.1.c IOREMAll5 HIP-

f

k thepreparation, assembly, repair and other associated preveld and post veld work shall be per-
formed in accordance with esc $PEC I-0003, paragraph 3.3 and 3.4, Att 01.1, section 3, and See-
tions i.3.1.1 and 1.3.1.2 of this manual.

i.3.1.d TECHl4UE

|
Qualifi'ation test velding shall be performed in accordance with K$C SPEC I 0003, paragraph 3.6 |c

and Al$ 01.1, Section 4.

7.3.1.e QUAllFICAfl0N

Qualification of veld joint procedures shall conoly with the requiresents of tsc $PEC I 0003,
paragrap)3.5,Aus01.1, section 5 for structural stainless stsel, Aus 010.2 for stainless steel
pressure pipe and section 6.0 of this sanaal.

7.3.1.g LIMITAil0N OF ESSENil Al VAll AllES

P,LqcedureQualif.kation.

Variances frem the stesseters listed in the ePS must be within the limitation of essential vari-

| ables listed in X50-$PEC Z-0003 Paragranns 3.4 and 3.5, An$ 01.1 section 5.5 for structural and
AIS 010.9, Section 2.3 for pressure nice.

.

4"
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SPC-BOC WELDWG MANUAL.. ' 7.3.1," QUAUFICAll0N 1EST F0lt M1.0 JONT Pit 0CEDUltES at WELDGtSg

''{ STAN.ESS STEEL 300 SDilES (CTAW-110)

T.3.13 PerformanceQualification

Changes from the parameters listed in the NPS are limited by the variables contained in ISC SPIC-
l 0001, Peregraphs 3.4 and 3.5 As3 01.1 Section 5.16 for structural stainless steel and AIS 010.5
perstraph 3.3 for pressere pipe.

)
7.3.1.h IAnet$ CcVERED 87 THIS QUAtlFICAitou

|

| Procedures

langes of satorial sites and types covered by this section are listed in AI(01.1 fables 5.3 and
5.4forstructuralsteelandAss010.9,TableIforpressurepipe.

| .

Perforasnce

langes of material sites and types covered by this section are listed in AIS 01.1, Tables 5.5 and
5.6 for structural stainless steel and Aus 010.3, Table 6 for pressure pipe.

, i.3.1.i INSPECTION AND TEIT REQUIREMENTS
|

Nondestructiveanddestructivetestsreportsshallbeevaluated in accordance with ISC SPEC-l-
, m,.

| M 0003, paragraph 3.1, As$ 01.1, Section 6 for structural stainless steel, AIS 010.9 Table i for'( _ pipe and section 6.3 of this sanval.

I
Procedure Qualifictiton Tests

,

Procedure qualification tests contained in this section require the following inseection and
destructive tests in accordance with Ass 01.1, Table 5.1 Ass 010.9 Table 6 and sections i.3.1.1.e
and I.3.1.2.e of this senval.

|

!
Visual inspection Required

l

|
1001 x ray Required
Tensiletest 2tequired
Facebendtest !lequired

.

feet bend test 2 fequired -,

Performance Qualification Tests

| Procedure qualification tests contained in the section require the following inspection in accord-
ance with Aus 01.1, Table 5.1 and AIS 010.9 fable 6.

Visual inspection Required
1001 -ray Required

I

9
I (8;
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1 SPC-BOC WEDING MANUAL ' 7.3.1.204 .

; f' PROCEDURE QUAUF1CA110N p.4/ . PAGE'6 of 10' 2''
,,

i,. SET-UP WED BOC iLS NASA . e, .
: M ORDER ( 0000-Jf17 OKAY TO PROCEED Q/C ed 0/C @ Q/A

'
; /2- (-f/
}
1
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PRC2 DURE QUAUNCA10N,.
t

N. Mt0CEDURE QUAURCADON RECORDi
j h PAGE 7 of 10
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'
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7.3.1.2cSPC-BOC wuMG WANUAL ,

Pft0CEDURE QUAUFICATION
~

..

1.,a N RESULTS PAGE 8 of 10s
.

i 1 Des 0N SPECWDd TEST
,

sPEtaEN AIEA ADt0BE AC1UAL ACTUAL. MEQUBIED ""
No. lEEDUGD SEC10N LOAD 1.QAD (Ks) LOAD (KS)

I .057' 5,452f 95,649 75,000 PASSED
;

2 .058' 5,625/ 96,962 75,000 PASSED
;

j

1

0

:
; cumED nom usT

sPEcadEN NO. TYPE OF 00m BDS JG RADIUS IIEWA.Ts

i 3 FA T B DIO .25' PASSED

4 FAM BEND 23' PASSED

5 ROOTDEND .25" PASSED.

. . - , _ ' . - - PASSED.256 ROOT BEND.,

.:.,

l
.

_,

!
' muu. Exuann0N

j M5UAL. EXMS4All0N ACGFTABLE lEEKCT

. TYPE Me CNAftACfDt (F FAEillE

l
'

.

3

!

1

d

]# Q AL71CATICN4 BT. QWDESED'

Y'W N /$ d &h } M16 h//4'70 h /AY S| Am/A>
4 p 1 1. PEYTUN SPC/ /E

D ST M ME f/ .l. t PEYR3: SPC e/E
~,

D ST M ME
f

' sPc c/t src c/t
,

um assED Bt QUAUFICADON APPROVED Bt.

#' lb////r J/m /J N/ ETMR
1

ervo 'uneunN m :T m an E. A.On e o sT w ==
i

..i. u BOC Q/A BOC O t CW;
f

.
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SPC-BOC WEDNG MANUAL 7,3,3,73
QUAUFICATION TEST

4,,g TEST COUPON FOR 3* SCH 40 PPE PAGE 9 of 10
.

.000' R

\ '=
i <

F .090*\B 4
. I.500*

" -

i TENSILE SPECIMEN |

} } (2) REQ *D 1.25" W10E
~ .060" WAX

_ FACE BEND SPEQWEN* ,

SECTON A- A -

f (2) REQ'D .75" WIDE

'

45*1WICAL ']
/ ,

6.

'--

/ ROOT BEND SPEQWEN
'

/ (2) REQ'D .75* WIDE
/

/

/

| ,/

/ /

/ /
s' f

s' /

,/ ,/ 6.0* (TYPICAL)
,/ -

f ,/

/

/

,/
#

,/ 45'

\
'

j SET-UP & SPEQWEN REMOVAL
Tw
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SPC-BOC MUMNG WANUAl. 7.3.1,2e
QUAUFICAVON TEST SPEOMEN

) 3* SCH 40 PIPE PAGE 10 of 10.

.v

SEE NOTE 2,7 -+-- 1.0 0"---y

g y_____,
'- "'

.so- ._, , _

l I
g

2.0" R .25" TWICAL - - - I~
~

V///////4 ,',,/
12.0-= - .

- -

h^9
SEE NOTE 1. . -

\ / I ;
--------------- '-- '

-_ _____-_ a SECVON *A- A
'

-

A- .

non 1. uAoes unnam mouwT nero ,

TENSILE SPECIMEN TD oSTAIN PMtALLE sulFAME l

Acnoss a nenuan sunion.

1

SEE NOTE 2 +.7 5**

SEE NOTE 3 4y,

| -----] r- ~V~'i,u_______a .,,,,,,,,,,,,,,.

12.0"

A- .12" R (TW)
____________ _ __,___,_____ ___________

\ / SECVON A-A
A- |

nan 2. Eu'C1EETOi IM1 Dell's 10. NO.,
FACE BEND SPECIMEN DAR * wonx annetsat 1

.

- SEE NOTE 2'
\ +. 75'+

w___ ___ _,
1 I
u_______a ygg;9

y-__

12.c" - =

SEE NOTE 3 -A. q .12"R(TYP)
: _-,

i _ _ _ _ _ i _ 1. _ _ _ _ SECTON A-A_ _ _ _ _ _ _ _ _

A -

nom 1 uAmen: unnam mouvT nero,

+v ROOT BEND SPECIMEN to esta rtAr surAce

-
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i- SPC-BOC WELDING MANUAL 7.3.1.2f |
PROCEDURE QUAUFICATION

l
,

\Q DESTRUCTIVE TEST RESULTS i

i
i

1-

.

|

NASA-

DIRECTOR OF ENGINEERING DEVELCPMENT
DIRECTOR, MECHANICAL ENGINEERING

MATERIALS SCIENCE LA50RATORY *.

| FAILURE ANALYSIS AND MATERIAL EVALUATION BRANCH
PHYSICAL TESTING SECTICN

DM-MSL-24, ROOM 1218, Q&C BUILDIN3
KENNEDY' SPACE CENTER, FLC8IDA.32899

91-5363
, *
I

$UBJECT: WELO CERTIFICATION./ WELOING PROCEDURE QUALIFICATICN
FOR 304 CRES STAINLESS STEEL 3" PIPE.

WELDED BY R. WATERHOLEN, LSCC 3341, USING GTAW TIG.

REQUESTCR: JACK THCMPSON
MAIL CODE: LSO-071
PHONE s : 867-0733

TEST METHOD: . ER KSC SPEC Z-0004 PROCEDURE 7.3.1.2.P
.

N# =sas=z============================ss=================== *

SPECIMEN M (Bik TENSILE STRENGTH AASS/ FAIL
ikall 119 Itl.1 LE311. -

s 1. 5,452 0.057 95,649 PASS
s 2. 5,625 0.058 96,982 PASS

============ ==s=ssz::===3 ====ss===========================
.

E1212 11511
*

BQQI f.Afd REMARKS

* 1. PASSED s 1. P AS f.CC NO CRACKS EXCEEDING 1/8" -
s 2. PASSED s 2. PASSE 0 MEASURED IN ANY DIRECTION

COMPLETED ON: 12/02/91
===============s==:============a:=====================

'
.

i .,

! INVESTIGATOR.
| Q. LEWIS, FAMEB/ NASA

i

APPROVAL: N,
j N. SALVAIL, CHIEF, FAMEB/ NASA
!

;
.

' ~.QT) .

!

i
: . . .Lr,,,

..
,
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j ; SPC-BOC, WELDING MANUAL 7,3,1,2g'

i'ROCEDURE QUAUFICATION; ,

) itADIOGRAPHIC TEST RESULT 5j g
w.r

)
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SPC-BOC WELDING MANUAL
g WELDING PROCEDURE SPECIFICATION (WPS)

,. . 8.3.1

p,s. GAS TUNGSTEN ARC WELDING (GTAW) STRUCTURAL STAINLE.SS STEEL 300 SERIES.

WEU3 LNG PERFORMED IN ACCORDANCE NTH THIS ANY DEVIATION FROM THIS WPS OR WELD JOINT
WPS SHALL COMPLY WTH THE REQUIREMENTS OF DRAWINGS CONTAINED IN THIS SECTION SHALL
KSC-NZ-00040 & AWS D1.1 REQUIRE THE QUAUFICATION OF A NEW WPS.

THIS WPS & THE WELD JOINTS CONTAINED IN 8.11 THE WELD JolNT PROCEDURES CONTAINED IN THIS
ARE QUALIFED BY 1HE 1EST CONTAINED IN SECTION SECTION ARE NOT VALlO FOR PRESSUllE PIPE AND
7.11 0F THIS MANUAL. TUBING.

MLDING PROESS GTA W-TTC ELECTROCES 2X THORfATfD TUNGS7EN
WELDING CURRENT DCSP TECHNIQUE KSC-SPEC-I-000J8 J.6.J
SHIELDING CAS ANGON CUEANING #SC-SPEC-2-0003B J.6. 7
uCDE Or OPERATION uANUAL JOB (T PREP KSC-SPEC-2-00038 26.5
BASE WETAL CRES J00 SER/ES PREHEAT /INTERPASS TEMP NONE
FILLER WETAL ER-306X POST WELD HEAT TREATMENT NONE

SUGGESTED TUNGSTEN F11.LER A/C CAS WELDING CAS CUP or N0ZZLE SZE
WATERIAL ELECTRODE METAL CURRENT FLOW SPEED CERAMIC Mel METAL,- THICKNESS DIAMETER DIAMETER RANCE (CFH) (IPW) CUP IMPACT N0ZZLE

1/16' 1/16' 1/16' a0-100 to 10 - 12 4,s,6 4,56 6_.

3/32" 1/16" 1/16*- 3/32 90-120 10 10 - 12 4,56 4,56 6
*

~

1/8' 1/16' 3/32' 110-140 to 10 - 12 4,56 4,56 6
3/16' 3/32' 1/8' 150-225 15 s-10 6,7,6 6,7,8 6,6
1/4" 1/8" 3/16" 200-375 15 6-10 6~ ~

>1/2" 1/8"-3/16" 1/8*-3/16' 225-475 15 1-8 6- -

TOLERANCE 5 FOR GRo0VE WELDS

ROOT FACE f[ ROOT OPENING WITH BACKING 1[
ROOT OPENING WITHOUT BACKING f h~ JOINT GROOVE ANOLE +10*-5*

WAXIWUM WED LAYER THICKNESSES

GROONE MLDS 1/4" Flu.ET WELDS 1/4"

.

IC#WUW WELD SIZES FOR PARTIAL PENETRA110N GROOVE WELDS

BASE METAL { to k' k"to{ {to { { to { {to th * 1[to 2 { 2[to 6* OWR 6'

MIN WELD 52E d' [ f* [ d* [ [ [,.
.... _ . .

- _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ __. .-. - - . , ,-
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SPC-BOC WELDING MA'NUAL . 8.3.1
QUAUFIED WELD JOINT PROCEDURES

l

i, ; GAS TUNGSTEN ARC WELDING (GTAW) STRUCTURAL STAINLESS STEEL 300 SERIES !
' : v- |

|

1

NOTES FOR WELD JOINTS 8.3.1.1 THROUGH 8.3.1.11

A BACKGOUM ROOT TO SOUND METAL BEFDRE .I f flUET M1DS AM USED N STADCALLY LGADED
NG.DNQ QTHR SDE STRUCnAfES TO RENRnw PARRAL PENETRAMM

RELDS N CQtMM JONTS, THEY SNALL M EQUAL
|

B If RLLET %E1.DS ARE USED N STARCALLY 1/4 TT.
LQADED STRUCTURES TO RENFORCE CR00W

HELDS W CORNER OR T JONTS THEY SHALL K 00URE GR00W RELDS MAY HAW GM00WS W

M EQtML 101/4T BUT MED NOT OGED 3/B' IMEQUAL LENGTH PRCHOED THEY COWOmi 70

cR00w nELDS W CoMNER k T JONTS W INC UMTARMS W N01E*.L ALSO M NELD S2E
DMAa0CALLY LCADED STRUCTURES SMALL BC E LESS ANY REDUCDON. APPUES N0fMOUALLY

RENFORGD MTH FELET HELDS EQUAL TO 1/4T TD EAQ4 CR00W.

BUT NEED NOT EXMED 3/B*.
L THE UNBEVELED EDGE IS L0nER EDM FOR

C IT T > 3/4' A UCR00W CM M00tFED V GROQW HORIZONTAL NELDS.

uAY BE uSED.

r nLLET NELDS ARE USED N STAMCAU.Y M f T IS LESS THAN 1.5*, A DOUEE U GR00W
OR N00MED 00URE V CR00W MAY BE USED,

D 00URE GR00W nE1DS MAY NAW GR00WS W
; WEQUAL LDW1K BUT M DEPDI W H SNALL0nER, , ,

~

GR00W SNALL NOT BE LESS THAN OW FOURTH
W TNC 90CDESS W TW THNIM PART J00 FED,

E FOt COMM J0N15 THE QU1SDE GR00W PREP
MAY BC W BTHER OR BOTH MEMBERS PRCHDED

THE BASIC GM00W CONRGURARON IS NOT
|

CHANMD AND ADEQUATE EDGE DISTANM IS |

MANTANID TO SUPPORT M nELDNC QPERAn0MS
nt1HOUT DM3STW EDM MELING,

1

f N M NG|VZMTAL POSMM, THE BGtL SN0ULO
~

BE N THE UPPM MEMBER. |

|
|

C W R00T NEED NOT BE BAMCOUGED BDff0RE
nE1DNC QTNDr SEE This JONTIS NOT APPUCAEE

TO OYNAMICALLY LOADED STRUCTURES.

I

H DNTS AM NE1DED FRtw QW SDC CNLY. THESE'

NELD ARE NOT APPUCABLE TD DYNAMICALLY

LCADED STRUCTUREE
6

'a,A

e
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SPC--BOC WELDING MANUAL . ''

QUAUFIED WELD JOINT PROCEDURES - 8,3,1,1,

( j

GAS TUNGSTEN ARC WELDING (GTAW) STRUCTURAL STAINLESS STEEL 300 SERIES
,

Fil I FT WEl OS

F-1
mlCKNESSES LESS NAN 1/4"

(F) [
-

'

lh o
a -

3

- T1 - T2

.

" ' ' '''

aASE WETAL MCKNESS T1
MneWUW nu.ET WEW 52E (F) BASE METAL MCNNESS T2

O to 1/4" 1/8" NOT UME

F-2
THICKNESSES GREATER THAN 1/4"

(F) [
1/16"n

n_
_ ,

'

|I
a -

d

- T1 - T2

BASE METAL MCKNESS T1
M98WUM RUET WELD SIZE (F) 8ASE METAL THICKNESS T2

1/4" to 1/2* s/is* NOT UWE-

1/2* to s/4" 1/4* NOT UWM
! 3/4* to UNUME

'~

!
5/1g' NOT UWE

-

.

4


