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RESEARCH AND DEVELOPMENT DIVISION

TECHNICA L PROCEDURE DATE 5/23/70

1. Scope

This Technical Procedure establishes rules and requirements for
chine—weldjng by the inert arc fusion welding process to assure the

production of high—quality weidments.

i f  .
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RESEARCH AND DEVELOPMENT DIVISION

TECHNICAL PROCEDURE DATE 5/23/78

2.0 Operator Qualification -

2.1 The operator shall demonstrate his ability to set up and operate
designated weld equipment by producing 3 test weidments of simulated

joint design.

2.2 The operator qualification tests will be conducted by an examiner

designateJ oy the Manager , Nuclear Materia1~ Technology Section .

2.3 Operator qualification shall be limited to the material groups and
machine welding processes for which they have been specifically tested.

2.4 Whenever low or unacceptable quality weidments are produced by the
operator , Immediate corrective action shall be taken as follows:
Machine settings shall first be checked for accuracy and repeatability
If the machine is not at fault , the operator’s qualification shall be
revoked. Only after additional training, may the operator be retested.

2.5 Operator qualification shall only be valid for six months beyond the
date of testing.

99 PROCEDURE NO. LRC TP 72
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RESEARCH AND DEVELOPMENT DIVISION

TECHNICA L PROCEDU R E DATE 5/23/78

3.0 Fabr ication Welding Procedure

3.1 A weld schedule shall be established for each welding operation. All

• set—up parameters for a specific operation shall be shown on a weld

schedule operations sheet (Table 3-1.). Instrument sett ings may be

varied within the allowable ranges specified in Table 3—2 .

3.2 Subassembly parts and fi xtu r e  tooling shall be thoroughly cleaned by

ultrasonic cleaning in CF acetone or in accordance with  a desi gnated
cleaning specification prior to assembly and welding of components.

Thereafter , operators shall wear clean, white, lint—free gloves when

handling components.

3.3 Parts shall be assembled and positioned for welding using the fixtures

and tools specified by the applicable operations sheet.

3.4 Joint fit—up conditions shall either meet or exceed engineering

drawing requirements but may not exceed the maximum permissible joint

mismat ch conditions specified in Figure 3.1.

3.5 When tack—welds are required to position details or attach weld start

and end tab s to the p a r t ,  weld heat input shall be “balanced ” to

minimize shrinkage distortion. After tack—welding , metal vapor deposits

shall be removed by stainless steel wire brushing .

3.6 Trailing shields shall be used in all instances when weld discoloration

is not acceptable.

3.7 An inert gas weld chamber shall be used when it is necessary to shield

the weld from atmospheric contamination. Residual oxygen concentration

of the protective atmosphere shall be monitored continuously and shall

not exceed 15 PPM at any time either prior to or during the welding
operation . Acceptable weld deposits must have a bright silvery color.
Dew point of backfill gas shall be maintained below —6 SF .
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RESEARCH AND DEVELOPMENT DIVISION

TECWØCAL PROCEDURE DATE 5/23/78

CTAW—Fusion Wo1din~ Schedule Sh oot

Asaesbly Name : Serial No •
Ass~~bly Drawing No.: Weld Process: -

Base Metal Mat ’l: Joint Configuration:
lest Treat Cond.: W.ld Position:
lIst’l Thickness: Weld Penetration:

Date Welded: Power Supply:

Welding Seq,i~i~ce INo. of passes) 1 2 3

Joint Description 
_______________ ________________ _______________

Weld Polarity, SP—RP—AC ______________ _______________ ______________

Preheat Currei~t~~~~ps
Preheat Dwell Time , Sec . ______________ —
Upsiope Control Time, sec. ______________ _______________ ______________• Low Pulse Currs~-nt , Aj~,~s
High Pulse or Steady State Current , Anps ________________ ________________ ____________

“0N1’-Tiinc, 7. ______________ _______________ ______________

Pulse Rate~~ PPS 
______________________ ______________ _______________ ______________

Vo] tac~~~~~J~~Peak Cu r r en t  
______________ _______________ ______________

Downslope Con t ro l  Time, sec. ______________ _______________ ______________

Posthc~t Cur r cn ~~~~ ,aps 
— _____________

Po~ thca t  Dwe l l  Time , sec. ______________ _______________ ______________

Weld Travel  Sp~~ d , 1PM ________________ ________________ ________________

Speed Contro l  Setting . 1 _____________ _____________ _____________

Weld Trave l De a12~~ cc .
Filler Wire ft~t ’1 (Spec.)  

_______________ ________________ _______________

Wire Diameter , in. 
_______________ ________________ _______________

Wire Feed Speed , 1PM ______________ _______________ ______________

Peed Start Delay , see. _______________ ________________ _______________

Wire Feed Time, sec. _______________ ________________ —
Joint Prehoa~_[~~perature, F ________________ ________________ —
lntcrpase Temperature , F ________________ ________________ ________________

Weld Post Heat T~~pernture, F ______________ _____________—
Torch Make and Model No. - Cleaning & Tacking
Shield Cup/N ozzle Size Instructions:Torch k eAj igje~~deg. ___________

Standoff Dist.: Shield cup—Workpiece, ia~ ______________

Electrode Mat ’l Type and Size ______________

Ti p Gconet ninted~~ J~ gt) ____________

Standoff ____________

Shieldin& Cis or Mixture ________________

Gas flow R~iies, CFH :
a) Torch Shield Cup ______________

bi Torch Or if  li-c (Plasma Arc onlyl) ______________

ç) Overhead Trailinit  Sh ield ___________ ________________

d) Undcrh~~ d_Trailing Shield _______________

linderhead Cas Sac-k Pressu re, in.HpO ________________

Preflou/I’nstL1o~i Timeci , see. _______________

Inert Atcicaphera Chamber Make & Size 
________________

Positive Pressure , in. h (O 
________________

~~rge Caa Flow Rate, CFI ( 
_______________

Weld Fixture Tool ini :~
a) Typc 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

b) Tool Number -

Weld Energy In p ut , )CJ/in.

Table 3—1

peoceousu NO. LRC—TP—72
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TECHNICAL PROCEDURE 
DATE 5/23/78

- 
- 

Ssepoint Allowable. for Non—Consumable and Consu mable
Type Electrode Inert Arc Weldin t Processe s

CTAW 6 PAW GNAW

Amperage ±102 ±152

Volt ag. ± 2 V ±102

Gas Flow Torch ± 3 Cr11 ± 5 CFR

Shield Gas Flow
Over— and Und.rbead ± 5 Cr11 ± 5 CFll

Voiding Speed ± 42 ± 32

Wire Feed Speed ±101 ± 52

Table 3—2

—j

102 PflC ~(’: flUIU ND LRC—T P—72
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RESEARCH AND DEVELOPMENT DIVISION

TECHNICAL PROCEDURE
DATE 5 78

(1) Pr.—Weld Misali~iaent Limit.

0.010 
(a) Parallel Offset

(b) Angular Offset

(2) Weld lead Geo.etry

u — 1 ~~~. _ _ _

P ~~~~~~~~~~ Ii’ (a) P.rti;1 Penetration

_  -
~~ IT 

R 

(b) Pull Penetration

V, Overbead Width: 2 T max .
I, Weld Reinforcement: 0.1 T max.
U, Undercut: 0.15 T max.
F, Penetration: Per applicable .p.eifieatios or drawing

Figure 3.1. Maximum Permissible Joint Mismatch During Weld Constraint
(Square butt weld , no filler wire addition) -
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PAUI NU. 6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - ~~~~-= -— — •  
- ---— 

:~~~~~~
— - —

~~~~~~~~~~~



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~ -‘~ ~~
- 

~~~~~~~~~
— -- - ———‘-~~:

RL$LAUcH AND DEVELOPMENT DIVISION

TECHNICAL PROCEDURE 
DATE 5/23/ 78

4.0 Weld Repair

Repair of weld defects shall be in accordance with the following rules

and requirements:

4.1 The combined length of manual and/or machine repair welds shall not

exceed 102 of the total linear lengh of the original weld.

4.2 The width of a repair weld shall not exceed 1.5 times the average

width of the original weld.

4.3 After two unsuccessful attempts to repair a specific defect the

matter shall be reviewed by the Supervisor, Metallurgical Process

Group and the Project Engineer to determine if a further attempt at

repair is technically sound.

4.4 Filler wire additions, when required, shall match the base metal
composition. Wire shall be wiped clean with lint—free cloths and

approved solvent.

4.5 Cosmetic finish—machining and mechanical blending of the repair

weld zone shall require approval of the Project Engineer.

4.6 Conditions of internal weld porosity as evidenced by inadequate helium

leak tightness may be minimized by machine rewelding the entire first
pass weld. However, bead configuration and weld penetration shall

conform in all respects to applicable design requirements.

104 ,nori n~inr NO LRC TP 72
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5.0 Quality Control

5.1 Rac tive metal and refractory metal weldments with blue or darker
discoloration shall be rejected. The welding process shall be

stopped until the source of contamination is found and eliminated.

3,2 Test veidmenta of simulated joint design shall be metallographical].y
prepared to reveal the outline of the fusion zone.

3.3 Weld assembly of parts shall not proceed until repeatability of

weld schedule parameters has been confirmed to enable consistent

production of desired weld penetration and bead configuration.

5.4 Nondestructive examination and leak—tightness inspection, when
required, shall be performed in accordance with applicable
specifications.

105 pnoei nunr No. LRC—TP—72
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TECHNICAL PROCEDURE
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6.0 Documentation I

A copy of all records pertaining to operator qualifications , test and 

tfabrication weld schedules, and quality control shall be maintained in 
- 

-

an appropriate project file by the Project Engineer.

- 

.-
. ,.. 
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- 

7.0 Application 
-

Application of this Technical Procedure shall include the foregoing rules

and requirements and the following specific instructions:

7.1 Reactor Vessel Material Surveillance Program, End Fittings:
- Table 7—1.

HI - 
- -

I -
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FIXTURE DRAWINGS
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