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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  ul t r asoni c i nspect i ons of  
wel dment s;  i ncl udi ng qual i f i cat i ons and pr ocedur es.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
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Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2016)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel  ( ANSI / ASNT CP- 105- 2006)

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

1. 2   DEFINITIONS

1. 2. 1   A Scan

Met hod of  dat a pr esent at i on on a cat hode r ay t ube usi ng r ect angul ar  
coor di nat es i n whi ch a hor i zont al  base l i ne i ndi cat es el apsed t i me when 
r eadi ng f r om l ef t  t o r i ght .   A ver t i cal  def l ect i on i n t he base l i ne 
i ndi cat es r ef l ect  s i gnal  ampl i t ude.

1. 2. 2   Acoust i cal l y  Si mi l ar  Mat er i al

Mat er i al  t he same as t hat  t o be i nspect ed;  or  anot her  mat er i al  pr oven t o 
have acoust i cal  vel oci t y wi t hi n pl us or  mi nus 3 per cent  and an at t enuat i on 
wi t hi n pl us or  mi nus 0. 009843 dB/ mm 0. 25 dB/ i nch of  t he i nspect ed mat er i al  
f or  t he i nspect i on f r equency and wave mode,  usi ng t he same mode as t hat  t o 
be used f or  i nspect i on.

1. 2. 3   Amplitude

When r ef er r i ng t o an i ndi cat i on i n A scan pr esent at i on,  ampl i t ude i s t he 
ver t i cal  hei ght  of  t he i ndi cat i on measur ed f r om peak- t o- peak f or  r adi o 
f r equency i ndi cat i ons and t r ace- t o- peak f or  v i deo i ndi cat i ons.

1. 2. 4   Attenuation

Di ssi pat i on or  l oss of  ener gy as ul t r asoni c v i br at i ons t r avel  t hr ough t he 
mat er i al .   At t enuat i on i s caused al most  ent i r el y by scat t er i ng of  t he 
ul t r asoni c v i br at i ons gener at ed by t he sear ch uni t .

1. 2. 5   Back Ref l ect i on or  End Ref l ect i on

Ref l ect i on f r om t he opposi t e s i de,  end,  or  boundar y of  t he mat er i al  i nt o 
whi ch t he ul t r asoni c ener gy was i nt r oduced.

1. 2. 6   Calibration

Pr ocess of  compar i ng an i nst r ument  or  devi ce wi t h a st andar d t o det er mi ne 
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accur acy or  pr oduce a scal e.

1. 2. 7   Di gi t al  Di spl ay

Di spl ay capabl e of  pr esent i ng mul t i - f unct i on a- scan,  b- scan,  c- scan or  
s- scan r esponses.   Thi s al so i ncl udes i nst r ument s set t i ngs and par amet er s.

1. 2. 8   Couplant

Any mat er i al ,  usual l y a l i qui d or  semi l i qui d,  used bet ween t he sear ch uni t  
and t he i nspect i on sur f ace t o excl ude ai r  and t o convey t he ul t r asoni c 
v i br at i ons bet ween t he sear ch uni t  and t he mat er i al  bei ng i nspect ed.

1. 2. 9   Deci bel  ( dB)

Uni t s f or  t he l ogar i t hmi c expr essi on of  t he r at i o of  power  l evel s.   Power  
l evel s can be f unct i ons of  vol t age,  cur r ent ,  or  i mpedance,  f or  exampl e.   
Deci bel  uni t s havi ng no val ues of  t hei r  own ar e onl y s i gni f i cant  when a 
r ef er ence i s st at ed,  as 10 dB above one r ef er ence l evel  or  6 dB bel ow 
anot her  r ef er ence l evel .

1. 2. 10   Discontinuity

Anyt hi ng wi t hi n a mat er i al  t hat  wi l l  cause a det ect abl e i nt er r upt i on i n an 
ul t r asoni c beam.

1. 2. 11   Examination

Wi t hi n t he cont ext  of  t hi s speci f i cat i on,  exami nat i on i s equi val ent  t o t he 
wor d " i nspect i on. "

1. 2. 12   Hertz

One compl et e set  of  r ecur r ent  val ues of  a per i odi c quant i t y compr i ses a 
cycl e.   I n ot her  wor ds,  any one set  of  per i odi c var i at i ons st ar t i ng at  one 
condi t i on and r et ur ni ng once t o t he same condi t i on i s a cycl e.

1. 2. 13   I mmer si on Techni ques

Test  met hods i n whi ch t he par t  t o be t est ed and t he sear ch uni t s ar e 
i mmer sed i n wat er  or  ot her  sui t abl e l i qui d coupl ant .   A mechani cal  devi ce 
i s used t o f i r ml y hol d and di r ect  t he wave angl e of  t he sear ch uni t .   The 
sear ch uni t  does not  cont act  t he i t em bei ng i nspect ed.

1. 2. 14   Indication

Vi sual  pr esent at i on on t he di gi t al  di spl ay scr een r esul t i ng f r om a sound 
beam r ef l ect i on f r om a boundar y sur f ace or  di scont i nui t y.

1. 2. 15   Linearity

Pr oper t y of  an i nst r ument  r eveal ed by a l i near  change i n r ef l ect ed s i gnal  
or  di spl acement .   The ver t i cal  l i near i t y i s  det er mi ned by pl ot t i ng t he 
change i n r at i os of  s i gnal  ampl i t ude f r om t wo adj acent  r ef l ect i ons f r om an 
ar ea of  known si ze.   The hor i zont al  l i near i t y i s  det er mi ned by pl ot t i ng t he 
di st ance t he s i gnal  i s  di spl aced al ong t he sweep agai nst  t he change i n 
mat er i al  t hi ckness or  by not i ng t he spaci ng of  mul t i pl e back r ef l ect i ons.
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1. 2. 16   Longi t udi nal  or  Compr essi onal  Waves

Si mpl e compr essi on- r ar e- f r act i on waves i n whi ch par t i c l e mot i on wi t hi n a 
mat er i al  i s  l i near  and i n t he di r ect i on of  wave pr opagat i on.   Al so cal l ed 
st r ai ght  beams,  or  compr essi onal  or  nor mal  waves.

1. 2. 17   Longi t udi nal  Wave I nspect i on

Ul t r asoni c t echni que,  nor mal l y usi ng st r ai ght  beam met hods,  i n whi ch 
l ongi t udi nal  waves ar e t he domi nant  f or m.

1. 2. 18   Mi d- Scr een Ref l ect i on

Ref l ect i on whose ampl i t ude i s equal  t o one- hal f  t he useabl e scr een hei ght  
on t he di gi t al  di spl ay.

1. 2. 19   Megaher t z ( MHz)

One mi l l i on her t z per  second f r equency.

1. 2. 20   Pul se Repet i t i on Rat e

Number  of  spaced pul ses of  sound per  second sent  i nt o t he mat er i al  bei ng 
inspected.

1. 2. 21   Reflector

Boundar y,  consi st i ng of  an opposi t e s i de,  cr ack,  or  separ at i on,  or  a 
di st i nct  change i n mat er i al  such as s l ag or  por osi t y t hat  r ef l ect s t he 
ul t r asoni c ener gy t he same as a mi r r or  r ef l ect s l i ght .

1. 2. 22   Ref r act ed Waves

Waves t hat  have under gone change of  vel oci t y and di r ect i on by passi ng f r om 
one mat er i al  t o anot her  mat er i al  wi t h di f f er ent  acoust i cal  pr oper t i es.   
Ref r act i on wi l l  occur  wher ever  t he angl e of  t he i nci dent  wave t o t he 
i nt er f ace i s ot her  t han per pendi cul ar .

1. 2. 23   Resolution

Abi l i t y  t o c l ear l y di st i ngui sh s i gnal s obt ai ned f r om t wo r ef l ect i ve 
sur f aces wi t h a mi ni mum separ at i on di st ance.   Near - sur f ace r esol ut i on i s 
t he abi l i t y  t o c l ear l y di st i ngui sh a s i gnal  f r om a r ef l ect or  at  a mi ni mum 
di st ance under  t he cont act  or  near  sur f ace wi t hout  i nt er f er ence f r om t he 
i ni t i al  pul se s i gnal .   Far - sur f ace r esol ut i on i s t he abi l i t y  t o c l ear l y 
di st i ngui sh s i gnal s f r om r ef l ect or s di spl aced at  mi ni mum di st ances f r om t he 
f ar  or  back sur f ace when t he sound beam i s nor mal  t o t hat  back sur f ace.

1. 2. 24   Sear ch Uni t

Devi ce cont ai ni ng a pi ezoel ect r i c  mat er i al  used f or  i nt r oduci ng v i br at i ons 
i nt o a mat er i al  t o be i nspect ed or  f or  r ecei v i ng t he v i br at i ons r ef l ect ed 
f r om t he mat er i al .   The act i ve el ement  of  t he sear ch uni t  i s  def i ned as t he 
ef f ect i ve t r ansmi t t i ng ar ea.   Sear ch uni t s ar e al so cal l ed t r ansducer s or  
pr obes.   They may be s i ngl e or  dual  and cont ai n one or  t wo pi ezoel ect r i c  
el ement s,  r espect i vel y,  f or  t r ansmi ssi on and r ecept i on.   The si ngl e sear ch 
uni t  i s  somet i mes encl osed i n a t r ansducer  wheel  or  sear ch uni t  wheel .   The 
sear ch uni t  may be manual l y handl ed and pl aced i n di r ect  cont act  wi t h t he 
mat er i al  t o be i nspect ed or  may be hel d i n a f i x t ur e f or  i mmer si on 
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techniques.

1. 2. 25   Sensitivity

Measur e of  t he ul t r asoni c equi pment ' s abi l i t y  t o det ect  di scont i nui t i es.   
Quant i t at i vel y,  i t  i s  t he l evel  of  ampl i f i cat i on of  t he r ecei ver  c i r cui t  i n 
t he ul t r asoni c i nst r ument  necessar y t o pr oduce t he r equi r ed i ndi cat i on on 
t he scope f r om t he r ef er ence hol e i n t he r ef er ence bl ock.   Al so see 
" St andar d Ref er ence Level . "

1. 2. 26   Shear  Waves

Waves i n whi ch t he par t i c l es wi t hi n t he mat er i al  v i br at e per pendi cul ar l y t o 
t he di r ect i on i n whi ch t he wave t r avel s or  pr opagat es.   Al so cal l ed 
t r ansver se waves.

1. 2. 27   St andar d Ref er ence Level

Mi d- scr een hei ght  r ef l ect i on when beami ng at  t he 1. 52 mm 0. 06 i nch hol e i n 
t he pr i mar y r ef er ence bl ock or  t he r ef er ence hol e i n t he secondar y st andar d.

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
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and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Ul t r asoni c I nspect i on

SD- 06 Test  Repor t s

Equi pment  Qual i f i cat i ons
I nspect i on Test  Repor t s

1. 4   QUALI TY ASSURANCE

1. 4. 1   Per sonnel  Qual i f i cat i on

The t hr ee l evel s of  r esponsi bi l i t y  associ at ed wi t h ul t r asoni c i nspect i on 
ar e def i ned i n ANSI / ASNT CP- 189.   For  qual i f i cat i on t o per f or m ul t r asoni c 
i nspect i on,  per sonnel  must  be cer t i f i ed under  ANSI / ASNT CP- 189 wi t hi n a 
per i od of  1 year  bef or e t he dat e of  cont r act .   Ot her  qual i f i cat i on or  
cer t i f i cat i on may be accept ed at  t he Cont r act i ng Of f i cer ' s di scr et i on.   
Per sonnel  wi t h onl y an oper at or  or  i nspect or  t r ai nee cer t i f i cat i on wi l l  not  
be consi der ed qual i f i ed t o pass j udgment  on t he accept abi l i t y  of  i nspect ed 
i t ems,  but  may wor k under  t he di r ect  super vi s i on of  a qual i f i ed ul t r asoni c 
i nspect or .   Qual i f i ed ul t r asoni c i nspect or s must  be abl e t o j udge t he 
accept abi l i t y  of  t he i t em i n accor dance wi t h par agr aph ACCEPTANCE/ REJECTI ON 
LI MI TS.   Submi t  a st andar d r ef er ence bl ock and wor ki ng st andar ds as 
descr i bed i n par agr aph REFERENCE STANDARDS.   The pr ocedur es t o be used f or  
per sonnel  and equi pment  qual i f i cat i on,  equi pment  cal i br at i on,  and 
i nspect i on,  at  l east  30 days pr i or  t o t hei r  i nt ended use.   Appr oval  by t he 
Gover nment  wi l l  i n no way af f ect  t he obl i gat i on of  t he Cont r act or  t o empl oy 
qual i f i ed per sonnel ,  equi pment ,  and pr ocedur es,  and t o per f or m t he 
i nspect i on as speci f i ed.

1. 4. 2   Examinations

I f  t he Cont r act i ng Of f i cer  doubt s an i ndi v i dual ' s  abi l i t y  as an oper at or ,  
i nspect or ,  or  super vi sor ,  r ecer t i f y  t he i ndi v i dual  i n accor dance wi t h 
ANSI / ASNT CP- 189.   At  t he opt i on of  t he Gover nment ,  t he Cont r act i ng Of f i cer  
may par t i c i pat e i n admi ni st er i ng t he exami nat i on and i n eval uat i ng t he 
results.

1. 4. 3   Ref er ence St andar ds

Use r ef er ence st andar ds t o cal i br at e t he i nspect i on equi pment ,  t est  i t s  
oper at i ng condi t i on,  and r ecor d t he sensi t i v i t y or  r esponse of  t he 
equi pment  dur i ng t he i nspect i on i n accor dance wi t h par agr aph EQUI PMENT 
QUALI FI CATI ON.   The st andar ds compr i se a st andar d r ef er ence bl ock and 
r ef er ence speci mens as not ed bel ow.
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a.   Pr ovi de t he st andar d r ef er ence bl ock or  pr i mar y st andar d consi st i ng of  
t he I I W bl ock i n AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F.   Al so use t he 
st andar d r ef er ence bl ock i n any r ei nspect i on on t he same basi s as t he 
or i gi nal  i nspect i on,  even t hough t he r ei nspect i on i s t o be per f or med by 
ot her  ul t r asoni c i nst r ument s and accessor i es.

b.   As an opt i on,  use ot her  r ecogni zed wor ki ng st andar ds det ai l ed wi t h t he 
I I W bl ock i n AWS D1. 1/ D1. 1M such as t he Sensi t i v i t y Cal i br at i on ( SC)  
bl ock.   However ,  r ef er ence such bl ocks t o t he I I W bl ock as not ed i n 
par agr aph SENSI TI VI TY CALI BRATI ON.   I ncl ude det ai l s  of  t hei r  use i n t he 
submi t t ed pr ocedur e descr i pt i on.   These bl ocks ar e t he secondar y 
st andar ds.   They must  be of  acoust i cal l y  s i mi l ar  mat er i al  t o t he wel ds 
t o be i nspect ed.   The secondar y st andar ds must  be sui t ed f or  t he 
appl i cabl e t est s speci f i ed i n par agr aph EQUI PMENT QUALI FI CATI ONS and 
ar e used as f ol l ows,  except  wher e t he I I W bl ock i s  speci f i cal l y  
required:

( 1)   To assur e adequat e penet r at i on of  t he base mat er i al .
( 2)   To pr ovi de a secondar y f i el d st andar d.
( 3)   To cal i br at e t he equi pment  and est abl i sh t he st andar d r ef er ence 

level.

1. 4. 4   Resol ut i on Test  Bl ock

**************************************************************************
NOTE:   The t est  bl ock r ef er r ed t o her e i s t he 
Net her l ands ver s i on of  t he I nt er nat i onal  I nst i t ut e 
of  Wel di ng t ype of  r ef er ence bl ock.

**************************************************************************

Fur ni sh a r esol ut i on t est  bl ock i n accor dance wi t h t he det ai l s  shown i n 
AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F.

1. 4. 5   Equi pment  Qual i f i cat i ons

Eval uat e t he ul t r asoni c i nst r ument  and accessor i es on t hei r  ar r i val  at  t he 
j obsi t e,  i mmedi at el y pr i or  t o t he st ar t  of  i nspect i on,  usi ng t he pr i mar y 
st andar d.   Qual i f y and cal i br at e equi pment  i n accor dance wi t h AWS D1. 1/ D1. 1M, 
Cl ause 6,  Par t  F.   Do not  use equi pment  i n t he i nspect i on t hat  does not  
meet  t hese r equi r ement s.   Submi t  a copy of  t est  r esul t s.

1. 4. 6   Requalifications

Requal i f y t he equi pment  af t er  nor mal  use at  i nt er val s not  t o exceed 40 
hour s,  except  as not ed,  and i mmedi at el y af t er  mai nt enance or  r epai r  or  when 
t he Cont r act i ng Of f i cer  consi der s i t s  oper at i on quest i onabl e.   Requal i f y 
and r ecal i br at e equi pment  i n accor dance wi t h AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  
F.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   Wel ded j oi nt s t o be i nspect ed wi l l  be shown 
on t he dr awi ngs,  st at ed i n ot her  sect i ons,  or  added 
t o t hi s par agr aph.   Because accessi bi l i t y  and 
geomet r y of  t he j oi nt  ar e f act or s i n obt ai ni ng 
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adequat e ul t r asoni c penet r at i on,  t he desi gner  shoul d 
consi der  t hese f act or s i n t he desi gn of  t he j oi nt .   
Dr awi ngs or  l i s t i ngs i n t he speci f i cat i ons must  
c l ear l y i ndi cat e whi ch wel d j oi nt s ar e t o be 
i nspect ed ul t r asoni cal l y.

**************************************************************************

2. 1. 1   Pr ocedur es and Met hods

Use t he pul se echo cont act  met hod wi t h an A scan pr esent at i on f or  t he 
ul t r asoni c i nspect i on of  wel ded j oi nt s,  except  t hat  i mmer si on t echni ques 
may be used f or  some appl i cat i ons when appr oved by t he Cont r act i ng 
Of f i cer .   Use t he pr ocedur es,  met hods,  st andar ds,  and descr i pt i on of  
equi pment  speci f i ed her ei n f or  i nspect i on of  wel dment s.   I ncl ude t he 
f ol l owi ng i n t he pr ocedur e descr i pt i on:

a.   Coupl ant .

b.   Sear ch uni t  char act er i st i cs i ncl udi ng angl e,  s i ze,  shape,  nomi nal  
f r equency,  t ype desi gnat i on.

c.   Met hod and t ype of  wave.

d.   Equi pment  and accessor i es i nc l udi ng manuf act ur er ,  model  number ,  dat e of  
manuf act ur e,  l ast  dat e of  cal i br at i on,  and t he manuf act ur er ' s 
el ect r i cal ,  physi cal ,  and per f or mance speci f i cat i ons.

e.   Deci bel  ( dB)  compensat i on syst em f or  di st ance- ampl i t ude cor r ect i on.

2. 1. 2   Wave Types

The t ypes of  waves and t he condi t i ons under  whi ch t hey ar e used ar e 
speci f i ed bel ow:

2. 1. 2. 1   Shear  Waves

Unl ess condi t i ons pr ohi bi t ,  use shear  waves.   A l ongi t udi nal  wave pr ocedur e 
may be used i nst ead,  i f  appr oved by t he Cont r act i ng Of f i cer .   Use r ef r act ed 
waves bet ween 40 degr ees and 70 degr ees except  wher e di f f er ent  angl es ar e 
i ndi cat ed i n appr oved pr ocedur es,  such as f or  mat er i al s l ess t han 13 mm 1/ 2 
i nch t hi ck,  f or  mat er i al s wi t h sound vel oci t i es gr eat er  t han i n st eel ,  when 
t he wel dment s ar e not  r eadi l y accessi bl e,  or  when exi st i ng backi ng r i ngs or  
backi ng st r i ps ar e not  r emoved.   For  i nspect i on of  wel dment s cont ai ni ng 
backi ng r i ngs or  backi ng st r i ps,  adj ust  t he i nst r ument  and sel ect  t he 
r ef r act ed angl es i n a way t o separ at e t he wel dment  and t he backi ng r i ng 
r ef l ect i ons.   Est abl i sh t he sear ch uni t  angl e and t he r esul t i ng shear  wave 
angl e i n t he mat er i al  t o be i nspect ed f or  each appl i cat i on and i ncl ude t hi s 
i nf or mat i on i n t he pr ocedur e submi t t ed f or  appr oval .

2. 1. 2. 2   Longi t udi nal  Waves

When condi t i ons pr ohi bi t  t he use of  shear  waves,  l ongi t udi nal  waves may be 
used.   Speci f i cal l y  devel op t he pr ocedur e t o sui t  t he appl i cat i on and 
at t ai n t he pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

2. 1. 3   Changes i n Pr ocedur e

Shoul d appl i cat i on of  an appr oved pr ocedur e not  pr ovi de f or  good r esol ut i on 
or  adequat e ul t r asoni c penet r at i on i n t he i t ems t o be i nspect ed ( see 
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par agr aph EQUI PMENT QUALI FI CATI ONS) ,  make changes i n pr ocedur e or  equi pment  
such as f r equency,  pul se r epet i t i on r at e,  angl e of  sear ch uni t ,  coupl ant ,  
or  osci l l oscope.   Demonst r at e adequacy of  t he new pr ocedur e t o t he 
Cont r act i ng Of f i cer .   The Gover nment  r eser ves t he r i ght  t o r equi r e a change 
i n t est  equi pment  dur i ng t hese t est s i f  any of  t he f ol l owi ng t est  syst em 
char act er i st i cs f al l  bel ow t he l evel s l i s t ed i n par agr aph EQUI PMENT 
QUALI FI CATI ONS:   sensi t i v i t y ,  ampl i t ude and di st ance l i near i t y,  
s i gnal - t o- noi se r at i o,  ent r y and back sur f ace r esol ut i on and penet r at i on.

2. 1. 4   Ul t r asoni c Equi pment

Pr ovi de ul t r asoni c equi pment  conf or mi ng t o t he r equi r ement s l i s t ed i n 
AWS D1. 1/ D1. 1M Cl ause 6,  Par t  F,  wi t h t he f ol l owi ng except i ons:

a.   The ul t r asoni c t est  i nst r ument s must  be abl e t o gener at e,  r ecei ve,  and 
t o pr esent  pul ses i n t he f r equency r ange f r om 1 t o 10 megaher t z ( MHz) .

b.   Measur e t he hor i zont al  l i near i t y of  t he ul t r asoni c i nst r ument  i n 
accor dance wi t h par agr aph EQUI PMENT QUALI FI CATI ONS.

c.   I n addi t i on t o t he r esol ut i on t est  speci f i ed i n AWS D1. 1/ D1. 1M,  Cl ause 
6,  Par t  F,  conduct  bot h near -  and f ar - sur f ace r esol ut i on t est s i n 
accor dance wi t h t he t est s speci f i ed f or  t hese char act er i st i cs i n t he 
par agr aph EQUI PMENT QUALI FI CATI ONS.

PART 3   EXECUTI ON

3. 1   PREPARATI ON OF MATERI ALS FOR I NSPECTI ON

Sur f aces must  be f r ee of  t he f ol l owi ng:

3. 1. 1   Wel d Spat t er

Spat t er i ng or  any r oughness t hat  i nt er f er es wi t h f r ee movement  of  t he 
sear ch uni t  or  i mpai r s t r ansmi ssi on of  t he ul t r asoni c v i br at i ons.

3. 1. 2   Irregularities

Those whi ch coul d mask or  be conf used wi t h def ect  i ndi cat i ons.

3. 1. 3   Wel d Backi ng St r i ps

Remove st r i ps t hat  ar e not  t o r emai n i n pl ace and el i mi nat e al l  shar p edges 
and val l eys by gr i ndi ng or  ot her  mechani cal  means.

3. 1. 4   Dirt

Remove al l  l oose scal e,  r ust ,  pai nt ,  and di r t  f r om t he coupl i ng sur f ace.

3. 2   EQUI PMENT CALI BRATI ON

Cal i br at e equi pment  i n accor dance wi t h AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F.

3. 3   I NSPECTI ON PROCEDURE

**************************************************************************
NOTE:   When necessar y,  t he desi gner  wi l l  i ndi cat e on 
t he dr awi ng t he ar ea t o be exami ned,  t he cont act  
sur f ace,  and i f  wel ds ar e t o be i nspect ed f r om one 
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or  bot h s i des.
**************************************************************************

I nspect  wel ds i n accor dance wi t h AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F.

3. 4   ACCEPTANCE -  REJECTI ON CRI TERI A

EI n accor dance wi t h AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F.

3. 4. 1   I nspect i on Test  Repor t s

Submi t  t est  r epor t s cont ai ni ng t he f ol l owi ng i nf or mat i on:

3. 4. 1. 1   I dent i f i cat i on and Locat i on of  I nspect ed I t em

Name and pl ace of  t he i nspect ed i t em,  t he per son per f or mi ng t he i nspect i on,  
and t he dat e of  i nspect i on.

3. 4. 1. 2   Det ai l  of  I nspect i ons

Det ai l s  of  met hods,  t ypes of  waves used,  sear ch uni t s,  f r equenci es,  
i nspect i on equi pment  i dent i f i cat i on,  and cal i br at i on dat a wi t h enough 
i nf or mat i on t o per mi t  dupl i cat i on of  t he i nspect i on at  a l at er  dat e.

3. 4. 1. 3   I dent i f i cat i on of  Unaccept abl e Ar eas

Locat i ons,  di mensi ons,  t ypes,  and ar ea of  unaccept abl e def ect s and 
di scont i nui t i es gi v i ng r ef l ect i ons over  50 per cent  of  t he r ej ect / r epai r  
l i ne.   These may be not ed on a sket ch or  mar ked- up dr awi ng.

3. 4. 1. 4   Recor d of  Repai r  Ar eas

A r ecor d of  r epai r ed ar eas must  be f ur ni shed as wel l  as t est  r esul t s f or  
t he r epai r ed ar eas.

3. 4. 2   I nspect i on of  Repai r s

Al l  r epai r s under go t he same i nspect i on pr ocedur e t hat  or i gi nal l y r eveal ed 
t he di scont i nui t i es.   Bef or e accept ance,  t he wel ds must  meet  t he st andar ds 
r equi r ed f or  t he or i gi nal  wel d.

        - -  End of  Sect i on - -
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