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1.0

2.4

SCOPE

This document conrains the methods and acceptance criteria for visual inspection for theLIGO project.

GE.\ERAL PROCEDIJ'RE

A. Equipment
1. Artificial Lighr Source

llliuors

Magnifiers

Straight Edges or Rules

Weid Gages

2.1 Control of Documeats, Codes and Standards
2'l'l rhe Quariry plan, the fabricarion drawings and other procedures specifi the requiredvisual inspection and physical _dimensioni. h is. not the intent of this procedure to

l:i]i!:".h":: requirements. ril;'ilJ;,, ii. i,i.,, ii;;;}#,ffi ffirovide aconsrsrent method of performing visual inspeciion.

2.2 Tech,ricalRequirements

2'2'l 
:lffiifflt:" 

- righting, narurar or ariificiai shar be sufficient to illuminate the aree being

2'2'2 Personnel - Personnel nerfggung vi5'rl gxarnjnslion shall be familiar with the weldiaetechnique being usec,- werding iroceduri ..qurt..ntr, machining operations, riquidpenetrant testins. and s. tyF df discontinuiiiei tnut may occw in the weld or basematerial beins eiamined.

2'2'3 Djrect.visual examination shall be used when access is-sufficient to place the eye wittrin24 inches of the surfa"r to -be exarnirec -a--^t ,i ireiJ-i"iil; ii,# ;,; iil?.'. ,o ,n"surface to be examined. Mirrors m4v b. ;;-;;p;;;;tffigr;i;ir'i""i, La .ia,such as a magnifying lens may.be *.i to ..iist "iuilrnuuorr..

NorE: unless 
-impossible, direct visual examinations will be used for all visualexaminations performed ro this procedure.

In some. cases, remote visual examinations may have to be substitured for directexaminerion. Remote visual .exeminations *u! u.. visuar aids such as mirrors.borescopes, cameras, or orher suitabli-i;;o";;",r'

2.3 ExaminationRequirements

2.3.I Visual Examination of Weldine

2.

5-
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B.

lrc o vrsuar, INspEcrroN pRocEDUFJ

IJr:illTP..non 
aud Identificarion of Base Mareriat and Joint preparatior

I. Base material qvle compatible with the detailed weld procedure.

2. Weld being made in accordalce *irh drawing.

3. Weld prepararion -d,fltX::ll_l*. 
T"l"l.J ctesn free of pain! scate, rust,otl, grease and ar:y other foreign material that *ouro De oeletenous to thenta!ac<c

4. Weld .preparation h1-fairly smoot! surfaces &ee from deep norches,grooves, nicks, and other gross ioegulUi.s.--- 
--

5. Weld prep?.iriol t...!:T base marerial defecs such as laminations, iaps.non merallic inclusions, pin holes, porosity,-rha;;;p." i; tir;-r;di;:'",

Visual Inspection of \l eld preparation Geometry as follo.rvs:
L Alignment of pa;s to be welded.

2. Size ofroot face (land) ald root gap.

3. Groove angle.

4. I.D. mismatch of Bun Joints.

Visual Inspecfion of Tack Welds as follows:
1 . Tack.welds are properry prep:.red io be incorporated into the werd orcompletely remorlec.' wireit t.n m prace, each end shourci be feathered.

Examine tack for ciiscontinuities.

Check for cleanliness.

Visual Inspection of Iutermediate lveld passes as follorvs:
l. Cleanliness i

c.

D.

E.

! .

J .

2.

J .

A

) -

Weld spatter

ARC strikes

Slag

Oxide removal

Discontinuities
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G.

LIGO YISUAL INSPECTION PROCEDURE

visual Iuspectiou of Finar surfaces of r#erding shalr be verified as folrows:
1. Cleanliness

2. Vy'eld spaner

3. ARC strikes

4. Butt weld reinforcement (l/9" max)

5. Fillet weld size

6. Fillet weld *:roat

7. Fillet weld leng:1,/spaciag

8. Concavity/Convexity

9. Transition must be minimum of 3 to I taper

10. Surface porosity

I 1 . Overlap

12. Undercut

13. Inadequatepenetration

14. Cracks

15. Underfill

Visual Examination of l\{achined Surfaces shall be verified as foltorr.s:
i. Surface Finish

2. Discontinuities

3. Cleanliness
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LIGO VISUAI INSPECTION PROCEDURE

*'$fi:''"l,:T:''"5r1?::*$:Yio-!l=':g P'oc'd,,?',gf s.prirrc.m.crlods- prior
each side of welrt ininr.\ +,,, 11131""1:,"-T.r_ b...: marerial (l inch minimr:nr beyonJ
to weld.ing,_ rlre weld preparation."a "ai.*"ic"cn slde ot weld joins) shall bc free of rini+,,,cach side of weld joinG)

;: :,_:" :,*rng rroc€oure, ,tor spccific.m-ctlods. prior
1ln-To-."ot.9".nr bas.e marerial (l inch minimum beyonJDc rree.ol moistue, oil, grease, painr' scale, chips anA 6ri,"lforeign maner-oi';;?i;ffi1* 

uss ur rnorsrure, orl. srease,-pamtr scale, chipsanrd orher
oxjdation. rridescenr ,"-*;to"i5t::; *_.-f:91{.teashatt ue-ctean.J'irli"g "iioxidation. Iridescent t.*o"i ni-r-iilr ii*t'ie[''1y'.dh*:'ril Tr"|?r:X":ff1*u*j*elding, are accepuble on noist,.a *aa il;;. 

v5.sr .*

Prior To Weldiag
weld prcpararions and adiacent ?"..mut.riur (r iach for carbon steer arrd 2 inches forstainless steel bevond each side of *aaloin-r) sial ;;'d;;F;;,:il;;il;.;:,,;n"iscale, chips and ofier foreign maner.

After Welding
The affecrec area of rhe finar werd sL'face shat be creaaed of srag and oxidadon.Iridescent re:nper films resurring fu;;;;il *"?"".puur. on linished werd surfaces.

2.4.2 Tack Weids

Tack welds shali show no. crack or rinear indications. srag deposits or indication of
*f::"_ry1::i,v:hdt d_:,",!"- -*" f;;;J;"d;. ilges of rack wetds sha.lt be feathered(wnen nec€ssary) to provide a smooth tran-sition durin! root pass weldin!.-. 

-- .*.

2.4.3 Final Weld Condidon

As.welded, as--cast or as-forged surfaces are penoined, provided the surface of
.yjl-d:. _*. suffi c i ent ly free iSrm "o.rri ;ppr.i,'ou"riiir'; J ;;;; ;a*c., ;;valleys.

Cracks or otlrer linear indications are unacceptable.

Porosity open to the su.face is unacceprable.

Undercut shall not exceed l/32- in. depdr.

Weld reinforcement on all bun welds may be flr.sh wirh the surface or may have acrowr up to l/8" ma.<.

2.4 AcceptanceStandards

2.4.1 Cleaaliness

. 8 .

c.
b.

E.
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F' concaviry on the root side.ofa.singlc side wetded circumferentiar bun wcrd ispcrmined when rhe resurring_ tlu.r,li..s'oi rrr"-i-",o. rs at rc€st cquar to thethickness of thc thinner.meribei ;ft; il" ii lJ.uon, berng joined and rhecontor:r of the concaviry rs smooth.

G. Oflset of final buu welded joinu shall not be greater than rhe followile:
Nominal Wall Maximum Offset, in. (mrn)

tJj
K
t ' \
|  

' \ .

L s r z E  J

0.060" Thru 0.500"

LIGO \rISUA.L INSPECTION PROCEDURX

l /4t

. Nore: t is the nominal rhickness of rJre thinr:er secrion of the joint.

H' Any offsct within tle alrowabie lorerarcs sha, be flared at a tuee to one aperover rhe width of t'e finished weld, or if necessary, by adding addirionJ wetdmeul beyond what would other*ise be rhe edge of the weld.

2.4.4 Examples Of Condirions That Are Unacceprable.

OVERLAP
Welds shall be free from overlao.

OVEE

CR{TERS
All craters shall be filled to rhe full cross secrion of d:e weld.

CRACKS
Welds shall have no cracks. When cracks are observed visually, the crack shall becompletely removed and re-welded. Refer to repair procedure.
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. LIGOWSUAI INSPECTION PROCEDURE

'l:stjAb 
rxcLusroxs

' welds having slag incrusions rarger than 3t32" are unacccptabre. AIso uracccptable are

fl#ilir:"rt_,jiclusions 
when dre sum of r.heir gr*r"rr dim"nsion excccds y8;il;;

INCOMPLETE FUSION
Acceptability requiremcnts are tle same as those for srag incrusions.

MISALIGNMENT AND WARPING
Tolerances sharr be within rhe drawing torerarees goveming the work. ASME sectionVIII allows a maximum misalignment of f l+" O. riricf<n.rs of th. rjrin,.,,;;;;;;joint for thickness to I /2".

CONVEXITY FILLET
Convgxiry sharr not exceed 0.r s + 0.03", where s is rhe size of rhe fiIer werd in inches.

COI.JVEX t TY

CON}TXITY, GROOVE WELDS
Reinfrrcement to be I/8" max, and shalr have a graduar transition to tle prane of the basemeal surface when the thinner base meul is less-than ln, thtc\

SPECIFICATION
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LICO VISUAI INSPECTION PROCEDURE

INSUFFICIENT THROAT, FILLETS
The tfuoat shall not be under an imaginary profile linc drawn form each leg end.

THFOAT

I N S U F F T C I E N T
THROAT

INSUFFICIENT THROAT, GROOVE WELDS
The weld shall be slightly convex.

N S U F F I C I E N T
THtrOAT

INSUFFICIENT LEG
The leg dimension ofa fiIet werd shal nor be ress than the rhickness of rhe lighrer of thetwo sections being welded, providing conligurations allow this.

I N S U F F I C I E M T

L ='JI  s ' z e  I
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