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01/08

**************************************************************************
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 on of  r ol l ed 
st eel  pl at 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

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
ul t r asoni c i nspect i on of  r ol l ed pl at es bot h i n ai r  
and by i mmer si on t echni ques f or  l ami nar  t ypes of  
f l aws,  f or  l ack of  bondi ng bet ween pl at e and 
cl addi ng,  and f or  l ack of  f usi on bet ween t he wel ded 
over l ay and t he base met al .   Wher e ul t r asoni c 
i nspect i on of  wel dment s i s t o be r equi r ed,  use 
Sect i on 05 05 23. 16. 13 10 ULTRASONI C I NSPECTI ON OF 
WELDMENTS.   I f  t he wor k wi l l  i nvol ve bot h ul t r asoni c 
i nspect i on of  pl at es and of  wel dment s,  t hi s sect i on 
and Sect i on 05 05 23. 16. 13 10 ULTRASONI C I NSPECTI ON 
OF WELDMENTS may be used as separ at e sect i ons of  t he 
cont r act  speci f i cat i ons,  or  may be combi ned i nt o a 
s i ngl e sect i on t o be t i t l ed ULTRASONI C I NSPECTI ON.   
I f  combi ned,  r epet i t i ons wi l l  be del et ed,  and t he 
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ent i r e speci f i cat i on wi l l  be edi t ed f or  appr opr i at e 
par agr aphs and def i ni t i ons,  r ef er ence speci mens,  
accept ance/ r ej ect i on st andar ds,  and ot her  associ at ed 
data.

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

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.

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)

ASNT SNT- TC- 1A ( 2016)  Recommended Pr act i ce f or  Per sonnel  
Qual i f i cat i on and Cer t i f i cat i on i n 
Nondest r uct i ve Test i ng

ASNT SNT- TC- 1A Q&A Bk C ( 2011;  Text  Cor r ect i on 2011)  Suppl ement  t o 
Recommended Pr act i ce No.  SNT- TC- 1A ( Q&A 
Book) :  Ul t r asoni c Test i ng Met hod

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM E165/ E165M ( 2012)  St andar d Pr act i ce f or  Li qui d 
Penet r ant  Exami nat i on f or  Gener al  I ndust r y

ASTM E709 ( 2015)  St andar d Gui de f or  Magnet i c 
Par t i c l e Exami nat i on
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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. 001 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   At t enuat i on- Cor r ect i on Cont r ol s

Ci r cui t r y t o pr ovi de a cont i nuous i ncr eased ampl i f i cat i on wi t h r espect  t o 
t i me.   Thi s c i r cui t r y compensat es f or  t he r educt i on i n sensi t i v i t y  wi t h 
dept h as a r esul t  of  sound beam di ver gence and i t s  at t enuat i on i n mat er i al .

1. 2. 6   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. 7   Cal i br at ed Gai n Cont r ol  ( At t enuat or )

Ci r cui t r y wi t h whi ch gai n can be i ncr eased or  r educed f i ni t e amount s by 
swi t chi ng el ect r i cal  s i gnal  at t enuat i on i nt o t he c i r cui t .

1. 2. 8   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 
accur acy or  pr oduce a scal e.

1. 2. 9   Cat hode Ray Tube ( CRT)

El ect r on t ube i n whi ch a cont r ol l ed beam of  el ect r ons f r om t he cat hode i s 
used t o pr oduce an i mage on a f l uor escent  scr een at  t he end of  t he t ube.

1. 2. 10   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 convey t he ul t r asoni c 
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vi 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. 11   Dampi ng Cont r ol

Cont r ol  t hat  var i es t he dur at i on of  t r ansducer  r i ngi ng.

1. 2. 12   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.   Deci bel  uni t s 
have no val ues of  t hei r  own and 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 
level.

1. 2. 13   Del ay Cont r ol

Means of  del ayi ng t he pat t er n obt ai ned on t he cat hode r ay t ube.

1. 2. 14   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. 15   Di st ance- Ampl i t ude Cor r ect i on Cur ve

Cur ve showi ng t he r el at i onshi p bet ween si gnal  ampl i t ude and equal - s i zed 
r ef l ect i ng sur f aces at  var i ous di st ances f r om t he t r ansducer .   Ref er ence 
st andar ds ar e used t o obt ai n such cur ves.

1. 2. 16   Dynami c Range

Rat i o of  maxi mum t o mi ni mum si ze of  r ef l ect i ve ar eas t hat  can be adequat el y 
di st i ngui shed on t he cat hode r ay t ube at  a const ant  gai n set t i ng.

1. 2. 17   Ef f ect i ve Dept h of  Penet r at i on

Maxi mum dept h at  whi ch t he sensi t i v i t y i s  sat i sf act or y f or  t he qual i t y  of  
t est  desi r ed.

1. 2. 18   Examination

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

1. 2. 19   Gai n Cont r ol

Ci r cui t r y desi gned i nt o t he ul t r asoni c syst em t o var y r ef l ect i on 
ampl i t ude.   Thi s cont r ol  i s  usual l y cal i br at ed i n deci bel s.   I t  i s  al so 
cal l ed t he sensi t i v i t y cont r ol .

1. 2. 20   Gross

Backgr ound di spl acement  of  t he t r ace on t he cat hode r ay t ube f r om t he 
est abl i shed basel i ne due t o t he gai n set t i ng,  t he char act er i st i cs of  t he 
t est  equi pment ,  or  t he mat er i al  under  exami nat i on.

1. 2. 21   Hertz

One compl et e set  of  r ecur r ent  val ues of  a per i odi c qual i t y  compr i ses a 
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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.   A her t z i s  
a uni t  of  f r equency equal  t o one cycl e per  second.

1. 2. 22   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. 23   Indication

Vi sual  pr esent at i on on t he cat hode r 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. 24   I ni t i al  Pul se I ndi cat i on

Usual l y cal l ed t he " i ni t i al  pul se" .   A s i gnal  on t he CRT scr een mar ki ng t he 
i nst ant  at  whi ch a vol t age i mpul se i s appl i ed t o t he t r ansmi t t i ng cr yst al .   
I t s  r i s i ng edge i s f r equent l y i nv i s i bl e due t o t he t i me l ag i n t he pr obe 
shoe and t he consequent  necessi t y  t o ensur e coi nci dence bet ween t he t i me 
base zer o and t he i nst ant  at  whi ch t he t r ansmi t t er  pul se act ual l y ent er s 
t he mat er i al  under  t est .

1. 2. 25   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 by 
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.

1. 2. 26   Longi t udi nal  or  Compr essi onal  Waves

Si mpl e compr essi on r ef 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. 27   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. 28   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 usabl e scr een hei ght  on 
t he CRT.

1. 2. 29   Megaher t z ( MHz)

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

1. 2. 30   NDT Level  I

An NDT Level  I  i ndi v i dual  shoul d be qual i f i ed t o pr oper l y per f or m speci f i c  
cal i br at i ons,  speci f i c  NDT,  and speci f i c  eval uat i ons f or  accept ance or  
r ej ect i on det er mi nat i ons accor di ng t o wr i t t en i nst r uct i ons,  and t o r ecor d 
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results.

1. 2. 31   NDT Level  I I

An NDT Level  I I  i ndi v i dual  shoul d be qual i f i ed t o set  up and cal i br at e 
equi pment  and t o i nt er pr et  and eval uat e r esul t s wi t h r espect  t o appl i cabl e 
codes,  st andar ds,  and speci f i cat i ons.

1. 2. 32   NDT Level  I I I

An NDT Level  I I I  i ndi v i dual  shoul d be capabl e of  est abl i shi ng t echni ques 
and pr ocedur es;  i nt er pr et i ng codes,  st andar ds,  speci f i cat i ons,  and 
pr ocedur es;  and desi gnat i ng t he par t i cul ar  NDT met hods,  t echni ques,  and 
pr ocedur es t o be used.

1. 2. 33   Node

Di st ance a shear  wave t r avel s i n a st r ai ght  l i ne f r om t he i nspect i on 
sur f ace bef or e bei ng r ef l ect ed by t he opposi t e sur f ace.

1. 2. 34   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. 35   Range Cont r ol

Means of  expandi ng t he pat t er n obt ai ned on t he CRT so any por t i on of  t he 
t ot al  di st ance bei ng t est ed can be pr esent ed.

1. 2. 36   Ref er ence Ref l ect or

St andar d r ef l ect or  1. 52 mm 0. 060 i nch di amet er  r ef er ence hol e i n t he I I W 
r ef er ence bl ock.   Ot her  appr oved bl ocks may have a di f f er ent  di amet er  
reflector.

1. 2. 37   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. 38   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. 39   Rej ect abl e Di scont i nui t y ( Def ect )

Ref l ect or  l ar ge enough t o pr oduce a s i gnal  ( deci bel  r at i ng)  t hat  exceeds 
t he r ej ect / r epai r  l i ne.

1. 2. 40   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 
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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 ance 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. 41   Ringing

Exci t at i on of  t he t r ansducer  cr yst al  due t o a shor t  pul se of  hi gh- vol t age 
electricity.

1. 2. 42   Scanning

Pr ocess of  movi ng t he sear ch uni t  or  uni t s al ong a t est  sur f ace t o obt ai n 
compl et e i nspect i on of  t he ent i r e vol ume of  a mat er i al  bei ng i nspect ed.

1. 2. 43   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 
technique.

1. 2. 44   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 r ef er ence l evel " .

1. 2. 45   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. 46   Shear  Wave I nspect i on

I nspect i on t echni que usi ng shear  waves i n a mat er i al .   The sear ch uni t  i s  
pl aced at  an angl e t o t he cont act  sur f ace of  t he mat er i al  so t he r esul t ant  
r ef r act ed sound i s a shear  wave at  an angl e t o t he nor mal .

1. 2. 47   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. 060 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. 2. 48   Sur f ace Waves

Waves t hat  pr opagat e al ong t he sur f ace of  t he mat er i al  and penet r at e i t  t o 
onl y about  1/ 2 wavel engt h.   Al so known as Rayl ei gh waves.
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1. 2. 49   Test  Fr equency

Oper at i ng f r equency i n her t z per  second of  t he sear ch uni t  dur i ng per i od of  
act i vat i on.   Fr equency i s usual l y  expr essed i n megacycl es per  second or  
megaher t z.   The l at t er  t er m has been adopt ed f or  i nt er nat i onal  use and i s 
preferred.

1. 2. 50   Vi deo For m

Type of  s i gnal  pr esent at i on on a CRT i n whi ch onl y t he upper  or  posi t i on 
hal f  of  t he s i gnal  appear s.

1. 3   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   The desi gner  wi l l  i ndi cat e t he ext ent  of  
i nspect i on r equi r ed,  wher e t he i nspect i on shal l  be 
made,  and t he number  of  pl at es t o be i nspect ed.   The 
number  wi l l  depend on t he ser vi ce t o whi ch t he 
pl at es wi l l  be subj ect ed.   For  exampl e,  al l  pl at es 
i nt ended f or  pr essur e vessel s and dynami cal l y l oaded 
st r uct ur es such as r ai l  and hi ghway br i dges,  cr anes,  
and mi ssi l e ser v i ce t ower s shal l  be i nspect ed.   I n 
t he case of  pl at es f or  st at i cal l y  l oaded st r uct ur es 
such as bui l di ngs and st or age t anks,  i nspect i on 
shal l  be on t he basi s of  heat s i n whi ch t he sampl e 
s i ze shal l  be i n accor dance wi t h t he gover ni ng 
speci f i cat i ons or  st andar ds f or  t ensi l e t est s.   
However ,  t he pl at es i nt ended f or  ul t r asoni c 
i nspect i on shal l  not  be t he same as t hose f r om whi ch 
t he t ensi l e speci mens wer e t aken.   For  economy,  
pl at es shoul d be i nspect ed at  t he mi l l  f ol l owi ng 
f i nal  pr ocessi ng and bef or e shi pment .   However ,  i n 
some i nst ances,  t hi s may not  be expedi ent .   Wher e 
cr i t i cal ,  t he desi gner  shal l  speci f y i n det ai l  t he 
occasi on f or  i nspect i on i n t he const r uct i on pr ocess.

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

Thi s sect i on i nc l udes pr ocedur es,  met hods,  st andar ds,  and descr i pt i ons of  
equi pment  whi ch shal l  be used f or  [ mi l l ]  [ shop]  [ f i el d]  i nspect i on of  
r ol l ed pl at e,  i ncl udi ng c l ad mat er i al s whi ch ar e 13 mm 1/ 2 i nch or  t hi cker ,  
t hr ough whi ch i nt er pr et abl e ul t r asoni c penet r at i on i s possi bl e.   I nspect i on 
of  pl at e shal l  be [ i ndi v i dual l y. ]  [ by l ot s.   The sampl e s i ze shal l  be t wo 
pl at es per  l ot .   A l ot  i s  def i ned as bei ng al l  pl at es i n a 50 mm 2 i nch 
t hi ckness i nt er val  r ol l ed f r om t he same heat .   I nc l ude i n t he t hi ckness 
det er mi nat i on any over l ay,  pr essur e c l addi ng,  or  wel d deposi t . ]   Per f or m 
ul t r asoni c i nspect i on t o det ect  t he f ol l owi ng def ect s:

a.   [ I nt er nal  l ami nar  di scont i nui t i es. ]

b.   [ Lack of  bond bet ween r ol l  or  expl osi ve bonded sheet . ]

c.   [ Lack of  f us i on bet ween wel ded over l ays and base pl at e. ]

1. 4   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  
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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.

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.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
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

Pr ocedur es and Met hods

Per sonnel  Qual i f i cat i on and Cer t i f i cat i on

Equi pment  Qual i f i cat i on Requi r ement s

SD- 06 Test  Repor t s

Repor t s and Resul t s
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1. 5   QUALI TY ASSURANCE

1. 5. 1   Per sonnel  Qual i f i cat i on and Cer t i f i cat i on

Per sonnel  shal l  be qual i f i ed t o per f or m ul t r asoni c i nspect i on,  as def i ned 
in ASNT SNT- TC- 1A.   Per sonnel  shal l  be cer t i f i ed under  ASNT SNT- TC- 1A and 
ASNT SNT- TC- 1A Q&A Bk C wi t hi n a per i od of  1 year  bef or e t he dat e of  t hi s  
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 shal l  be abl e t o pass j udgement  on 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.

1. 5. 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 ,  t he i ndi v i dual  shal l  be r ecer t i f i ed i n accor dance 
with ASNT SNT- TC- 1A.   The 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 r esul t s.

1. 6   REFERENCE STANDARDS

Ref er ence st andar ds shal l  be used 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 REQUI REMENTS.   The st andar ds shal l  compr i se a st andar d 
r ef er ence bl ock and wor ki ng st andar ds as descr i bed next .

1. 6. 1   St andar d Ref er ence Bl ock

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 nt er nat i onal  I nst i t ut e of  Wel di ng ( I I W)  r ef er ence bl ock i n AWS D1. 1/ D1. 1M, 
Sect i on:   I nspect i on,  subsect i on,  Ref er ence St andar ds.   The st andar d 
r ef er ence bl ock shal l  al so be used 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.

1. 6. 2   Wor ki ng St andar ds

Recogni 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 Bl ock,  may be used.   Det ai l s  of  t hei r  
use must  be i ncl uded i n t he pr ocedur e descr i pt i on submi t t ed f or  appr oval .   
These bl ocks shal l  be of  t he same acoust i cal  mat er i al  as t he pl at es t o be 
i nspect ed,  shal l  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 ON REQUI REMENTS,  and shal l  be used as f ol l ows except  
wher e t he I I W bl ock i s speci f i cal l y  r equi r ed:

a.   To assur e adequat e penet r at i on of  t he base mat er i al .

b.   To pr ovi de a secondar y f i el d st andar d.

c.   To cal i br at e t he equi pment  and t o est abl i sh t he st andar d r ef er ence 
level.

1. 6. 3   Resol ut i on Test  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 
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AWS D1. 1/ D1. 1M,  Sect i on:   I nspect i on,  subsect i on Ref er ence St andar ds.

1. 7   EQUI PMENT QUALI FI CATI ON REQUI REMENTS

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 j ust  bef or e t he st ar t  of  t he i nspect i on,  usi ng t he Cont r act or ' s 
f ur ni shed pr i mar y st andar d;  t hey shal l  meet  or  exceed t he r equi r ement s 
bel ow.   Equi pment  t hat  does not  meet  t hese r equi r ement s shal l  not  be used.

Submi t  t he pr ocedur e speci f i cat i ons,  t he pr ocedur e qual i f i cat i on t est  
r ecor ds and t he per sonnel  qual i f i cat i on t est  r ecor ds.

1. 7. 1   Requalification

The equi pment  shal l  be r equal i f i ed af t er  nor mal  use at  i nt er val s not  t o 
exceed 40 hour s.   I n addi t i on,  equi pment  shal l  be r equal i f i ed 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.

1. 7. 2   Longi t udi nal  Wave Syst em

1. 7. 2. 1   Hor i zont al  Li near i t y

The f i r st  t hr ee mul t i pl e r ef l ect i ons obt ai ned t hr ough t he t hi ckness of  t he 
pr i mar y or  secondar y st andar d shal l  be equal l y spaced wi t hi n pl us or  mi nus 
5 per cent  when spr ead over  90 per cent  of  t he sweep l engt h.

1. 7. 2. 2   Ver t i cal  Ampl i t ude Li near i t y

Two adj acent  r ef l ect i ons of  di f f er ent  ampl i t udes obt ai ned t hr ough t he 
t hi ckness of  t he pr i mar y or  secondar y st andar d shal l  var y i n t he same 
pr opor t i on as t he ampl i t ude of  t he f i r st  r ef l ect i on i s i ncr eased i n 
di scr et e 2- dB i ncr ement s bet ween 20 and 80 per cent  of  f ul l  scr een hei ght .   
For  each gai n set t i ng,  t he ampl i t ude of  each r ef l ect i on shal l  var y by t he 
same f act or  wi t hi n pl us or  mi nus 5 per cent .

1. 7. 2. 3   Near - Sur f ace Resol ut i on

Excessi ve r i ngi ng t hat  appear s on t he cat hode r ay t ube ( CRT)  j ust  t o t he 
r i ght  of  t he sound ent r y poi nt  shal l  not  exceed a 13 mm 1/ 2 i nch equi val ent  
di st ance i n st eel  wi t h t he sear ch uni t  pl aced on t he 100 mm 4 i nch edge of  
t he I I W bl ock and posi t i oned f or  maxi mum ampl i t ude r ef l ect i on f r om t he 1. 52 
mm 0. 060 i nch hol e.   The r ef er ence r ef l ect or  shal l  be set  t o mi d- scr een and 
t he gai n shal l  be i ncr eased 20 dB.   I n ei t her  case,  excessi ve r i ngi ng shal l  
not  appear  on t he CRT t o t he r i ght  of  t he sound ent r y poi nt  i n excess of  a 
13 mm 1/ 2 i nch equi val ent  di st ance i n st eel .   The r ef er ence hol e l ocat ed at  
l east  13 mm 1/ 2 i nch f r om one edge of  t he AWS D1. 1/ D1. 1M,  Type SC secondar y 
st andar ds shal l  be used si mi l ar l y .   Accept abi l i t y  shal l  be on t he same 
basi s as i n t he pr i mar y st andar d.

1. 7. 2. 4   Far - Sur f ace Resol ut i on

The equi pment  shal l  del i neat e t he t hr ee r esol ut i on hol es i n t he r esol ut i on 
bl ock appr opr i at e f or  t he angl e of  t he t r ansducer  t o be used i n t he 
inspection.

1. 7. 2. 5   Si gnal - t o- Noi se Rat i o

Wi t h t he sear ch uni t  l ocat ed as i n t he near - sur f ace r esol ut i on t est s,  t he 
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gai n shal l  be set  t o obt ai n an 80- per cent  f ul l  scr een hei ght  f i r st  
r ef l ect i on f r om t he r espect i ve r ef er ence r ef l ect or .   The r ef er ence 
r ef l ect i on- t o- noi se shal l  not  be l ess t han 10 t o 1.

1. 7. 2. 6   Penetration

At  l east  t hr ee mul t i pl e back r ef l ect i ons t hr ough pl at es up t o 75 mm 3 i nches
 t hi ck and at  l east  one f or  pl at es gr eat er  t han 75 mm 3 i nches t hi ck shal l  
be obt ai ned.   I n ei t her  case,  t he i ni t i al  or  back r ef l ect i on onl y shal l  
f al l  wi t hi n mi d- scr een r ange wi t h a gai n i nput  no gr eat er  t han 50 per cent  
of  t he i nst r ument  capaci t y.

1. 7. 3   I mmer si on Test i ng

For  i mmer si on t echni ques,  t he back r ef l ect i on f r om t he i nt er f ace bet ween 
t he coupl ant  and t he pl at e sur f ace i s cal l ed t he " f i r st  i nt er f ace s i gnal " .   
Al l  measur ement s ar e t o be r ef er enced t o t hi s s i gnal .   The equi pment  shal l  
meet  al l  r equi r ement s of  par agr aph EQUI PMENT SENSI TI VI TY CALI BRATI ON.

1. 8   EQUI PMENT SENSI TI VI TY CALI BRATI ON

Sensi t i v i t y cal i br at i on shal l  be done i mmedi at el y af t er  a change of  
oper at or s and at  l east  ever y 30 mi nut es t her eaf t er  as t est i ng pr oceeds.   
Recal i br at i on shal l  al so be r equi r ed af t er  any power  i nt er r upt i on,  
i ncl udi ng a change of  sour ce,  when t he equi pment  i s  suspect ed of  bei ng i n 
er r or ,  or  af t er  r el ocat i on on t he j obsi t e.   The 30- mi nut e and r el ocat i on 
cal i br at i ons may coi nci de.   Bef or e cal i br at i on i s at t empt ed,  t he i nst r ument  
shal l  be al l owed t o war m up.

1. 8. 1   Cal i br at i on of  Longi t udi nal  Wave Syst em

The i nst r ument  r ange and del ay cont r ol s shal l  be adj ust ed t o di spl ay 
s i gnal s f r om t he f ar  sur f ace of  t he pl at e t o be i nspect ed.   The gai n shal l  
be adj ust ed t o pr oduce a f i r st  back r ef l ect i on 50 per cent  of  f ul l - scal e.   
The r ej ect / r epai r  l i ne shal l  be est abl i shed at  40 per cent  of  f ul l - scal e or  
2 dB bel ow mi d- scr een hei ght .   The r el at i onshi p bet ween t he 50- per cent  
r ef l ect i on and t he f i r st  back r ef l ect i on f r om t he 1. 52 mm 0. 060 i nch 
r ef er ence hol e i n t he pr i mar y st andar d shal l  be det er mi ned i n t he f ol l owi ng 
way:   wi t hout  f ur t her  adj ust ment  of  t he i nst r ument  gai n af t er  t he i ni t i al  
sensi t i v i t y  set t i ng,  t he t r ansducer  shal l  be coupl ed t o t he pr i mar y 
st andar d and posi t i oned f or  a maxi mum f i r st  back r ef l ect i on f r om t he 1. 52 mm
 0. 060 i nch r ef er ence hol e.   The i nst r ument  gai n shal l  be adj ust ed t o br i ng 
t he maxi mum r ef l ect i on t o mi d- scr een hei ght  and t hi s i nst r ument  gai n 
set t i ng shal l  be r ecor ded.   A s i mi l ar  r el at i onshi p,  cor r el at ed wi t h t he 
r espect i ve pl at e i dent i f i cat i ons,  shal l  al so be r epor t ed f or  each 
subsequent  pl at e i nspect ed.   Adj ust ment  f or  l oss of  s i gnal  due t o di st ance 
shal l  be compensat ed f or  as speci f i ed bel ow.   However ,  f or  pl at es l ess t han 
25 mm 1 i nch t hi ck,  no adj ust ment  f or  l oss of  s i gnal  i s  r equi r ed.

1. 8. 2   Cal i br at i on of  Secondar y St andar d

Af t er  adj ust i ng t he f i r st  r ef l ect i on f r om t he r ef er ence hol e i n t he 
secondar y st andar d t o a 50- per cent  f ul l - scal e r esponse f or  a shear  or  
l ongi t udi nal  wave i nspect i on,  a maxi mi zed r ef l ect i on f r om t he 1. 52 mm 0. 060 
i nch r ef er ence hol e i n t he pr i mar y st andar d shal l  be obt ai ned wi t hout  
changi ng t he gai n set t i ng.   Thi s gai n set t i ng shal l  be r eadj ust ed t o obt ai n 
a 50- per cent  f ul l - scal e r ef l ect i on.   The r eadj ust ed set t i ng shal l  be 
r ecor ded t o pr ovi de a basi s f or  r ecal i br at i on when t he secondar y st andar d 
i s unavai l abl e.
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1. 8. 3   Equi pment  Wi t h a Cal i br at ed Gai n Cont r ol

When a cal i br at ed gai n cont r ol  at t enuat or  i s  used,  t he t r ansducer  shal l  be 
posi t i oned f or  maxi mum r ef l ect i on f r om t he r ef er ence hol e i n t he secondar y 
st andar d r epr esent i ng appr oxi mat el y 1/ 2 t he l ongest  i nspect i on di st ance.   
Thi s r ef l ect i on shal l  be adj ust ed t o mi d- scal e by var yi ng t he gai n cont r ol  
accor di ngl y.   The di f f er ence i n deci bel s bet ween t hi s ampl i t ude and t he 
s i gnal s obt ai ned f r om t he f i r st ,  second,  and l ongest  di st ance r ef l ect i ons 
obt ai nabl e on t he secondar y st andar d shal l  be measur ed.   The di f f er ences 
shal l  be r ecor ded and pl ot t ed on a cur ve t o det er mi ne t he necessar y 
cor r ect i on t o t he ampl i t ude at  t he var i ous i nspect i on di st ances.   A l evel  
80 per cent  of  t he pr i mar y l evel ,  obt ai ned f r om t he cor r ect ed s i gnal  
hei ght s,  i s  equal  t o t he r ej ect / r epai r  l i ne.

1. 8. 4   Equi pment  Wi t h El ect r oni c Di st ance Compensat i on Ci r cui t r y

I f  t he di st ance i n ampl i t ude bet ween t he f i r st  r ef l ect i on and t he 
r ef l ect i on obt ai ned f r om t he maxi mum i nspect i on di st ance i s 1 dB or  l ess,  
t he i nst r ument  may be used as i s.   I f  not ,  t he pr ocedur e used f or  equi pment  
wi t h a cal i br at ed deci bel  cont r ol  shal l  be used t o det er mi ne t he necessar y 
cor r ect i on f or  t he r ef l ect i ons obt ai ned at  t he var i ous i nspect i on di st ances.

1. 8. 5   Longi t udi nal  Wave Di st ance- Ampl i t ude Cor r ect i ve Cur ve

A l ongi t udi nal  wave di st ance- ampl i t ude cor r ect i on cur ve shal l  be 
const r uct ed and dr awn on t he f ace of  t he CRT when l ongi t udi nal  waves ar e t o 
be used i n t he i nspect i on and when mat er i al  t hi ckness exceeds 50 mm 2 i nches
 i f  t he t est  equi pment  desi gn per mi t s.   The r ef er ence hol e i n t he secondar y 
st andar d shal l  be used.   The i nst r ument  sensi t i v i t y  shal l  be adj ust ed t o 50 
per cent  f ul l - scal e of  t he maxi mi zed r esponse f r om t he r ef er ence hol e at  1/ 2 
maxi mum i nspect i on di st ance.   The r ej ect / r epai r  l i ne shal l  be const r uct ed 
at  80 per cent  of  t he est abl i shed di st ance- ampl i t ude cur ve.   The r ef l ect i on 
ampl i t udes t o def i ne t hi s cur ve shal l  be t aken f r om t he f aces of  t he 
secondar y sensi t i v i t y st andar d whi ch ar e 25 mm 1 i nch,  50 mm 2 i nches,  1/ 2 
maxi mum i nspect i on di st ance,  and t he l ongest  di st ance obt ai nabl e f r om t he 
secondar y st andar d,  r espect i vel y,  f r om t he r ef er ence hol e.   When a 
cor r ect i on cur ve cannot  be dr awn on t he f ace of  t he CRT,  an appr oved 
di st ance- ampl i t ude cor r ect i on met hod shal l  be appl i ed.

1. 8. 6   Longi t udi nal  Wave I nspect i on Usi ng I mmer si on Techni ques

The r ef er ence hol e i n a secondar y st andar d shal l  be used f or  each di f f er ent  
i nspect i on di st ance.   Rej ect / r epai r  l i mi t s shal l  be est abl i shed by 
i mmer si ng bot h t he sear ch uni t  and secondar y st andar d i n t he l i qui d bat h i n 
whi ch t he i nspect i on i s t o be conduct ed.   The f ol l owi ng pr ocedur e shal l  be 
used:

a.   The l ongi t udi nal  waves f r om t he sear ch uni t  shal l  be di r ect ed 
t owar d t he f ace of  t he secondar y st andar d c l osest  t o t he r ef er ence hol e.

b.   The sear ch uni t  shal l  be posi t i oned f or  maxi mum r esponse.   The 
ampl i t ude of  r ef l ect i on shal l  be adj ust ed t o 50 per cent  f ul l - scal e.   
The t op of  t hat  i ndi cat i on on t he CRT shal l  be mar ked wi t h a wax penci l  
or  by ot her  means.   Thi s est abl i shes t he st andar d r ef er ence l evel .   A 
poi nt  at  80 per cent  of  t he st andar d r ef er ence l evel  shal l  be cal cul at ed 
and mar ked.   Thi s l ocat es t he r ej ect / r epai r  poi nt .   The above pr ocedur e 
shal l  be r epeat ed f or  each di f f er ent  sur f ace- t o- hol e di st ance t o 
est abl i sh r ej ect / r epai r  l i nes.
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c.   Wi t h t he gai n at  t he same set t i ng and pr i mar y st andar d and sear ch 
uni t  i n t he bat h,  a maxi mi zed r ef l ect i on f r om t he 1. 52 mm 0. 060 i nch 
r ef er ence hol e i n t he pr i mar y st andar d shal l  be obt ai ned.   Thi s gai n 
set t i ng shal l  be r eadj ust ed t o obt ai n a 50- per cent  f ul l - scal e 
r ef l ect i on.   The r eadj ust ed set t i ng shal l  be r ecor ded t o pr ovi de a 
basi s f or  r ecal i br at i on when t he secondar y st andar d i s unavai l abl e.

1. 8. 7   Angl e Wave Syst em

The sensi t i v i t y l evel  shal l  be a mi ni mum of  a mi d- scr een hei ght ,  50- per cent  
back r ef l ect i on,  wi t h t he t r ansducer  pl aced at  t he f i r st  node posi t i on f r om 
a pl at e edge.   No ot her  cal i br at i on t est s ar e r equi r ed unl ess r epai r  of  
di scont i nui t y excavat i on i s accompl i shed by wel di ng.   I n t hat  case,  when 
i nspect i on of  t he wel d r epai r  i s  r equi r ed,  qual i f i cat i on and cal i br at i on of  
t he shear  wave equi pment  shal l  be accompl i shed i n accor dance wi t h Sect i on 
05 05 23. 16. 13 10 ULTRASONI C I NSPECTI ON OF WELDMENTS.

PART 2   PRODUCTS

2. 1   ULTRASONI C EQUI PMENT

The ul t r asoni c t est  i nst r ument  shal l  conf or m t o t he r equi r ement s l i s t ed i n 
AWS D1. 1/ D1. 1M,  Sect i on:   I nspect i on,  subsect i on,  Ul t r asoni c Equi pment ,  
except  any r equi r ement  r el at i ng t o wel d i nspect i on and t he f ol l owi ng 
addi t i onal  r equi r ement s:

2. 1. 1   Pulses

Pr ovi de an ul t r asoni c t est  i nst r ument  abl e t o gener at e,  r ecei ve,  and 
pr esent  pul ses i n any f r equency i n t he 1-  t o 10- megaher t z ( MHz)  r ange.

2. 1. 2   Hor i zont al  Li near i t y Test

Test  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 t he r equi r ement s f or  hor i zont al  l i near i t y of  par agr aph EQUI PMENT 
QUALI FI CATI ON REQUI REMENTS,  i n addi t i on t o t he AWS D1. 1/ D1. 1M r equi r ement .

2. 1. 3   Resol ut i on Test s

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 f or  
ul t r asoni c equi pment ,  bot h near -  and f ar - sur f ace r esol ut i on t est s shal l  be 
conduct ed i n accor dance wi t h t he pr ocedur es speci f i ed f or  t hose 
char act er i st i cs i n par agr aph EQUI PMENT QUALI FI CATI ON REQUI REMENTS.

2. 2   PROCEDURES AND METHODS

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  pl at e except  when i mmer si on t echni ques may be 
appr oved f or  use i n some appl i cat i ons.   Submi t  f or  appr oval  t he 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 bef or e t hei r  i nt ended use.   
Appr oval  wi l l  i n no way af f ect  t he Cont r act or ' s obl i gat i on 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.   The pr ocedur e descr i pt i on shal l  i ncl ude t he 
following:

a.   Type of  coupl ant .
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b.   Sear ch uni t  char act er i st i cs i ncl udi ng shape,  nomi nal  f r equency,  
di amet er ,  t ype,  and t r ansducer  angl e i f  ot her  t han st r ai ght .

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. 3   TEST FREQUENCY

The t est  f r equency f or  f er r ous mat er i al s shal l  be as speci f i ed i n 
AWS D1. 1/ D1. 1M,  Sect i on:   I nspect i on,  subsect i on,  Ul t r asoni c Equi pment .   
For  ot her  mat er i al s t hat  ar e di f f i cul t  t o penet r at e,  any f r equency wi t hi n 
t he oper at i ng r ange of  t he equi pment  may be used.   The ef f ect i ve dept h of  
penet r at i on and sound beam di ver gency shal l  be demonst r at ed t o t he 
Cont r act i ng Of f i cer .

2. 4   WAVE TYPES

The t ypes of  waves and condi t i ons under  whi ch t hey shal l  be used shal l  be 
as f ol l ows:

2. 4. 1   Longi t udi nal  Waves

Longi t udi nal  waves shal l  be used t o l ocat e,  i dent i f y,  and eval uat e def ect s 
i n t he var i ous pl at e mat er i al s t o be i nspect ed.

2. 4. 2   Shear  Waves

Shear  waves may be used as a suppl ement ar y means of  i nspect i on t o l ocat e 
quest i onabl e ar eas.

2. 5   CHANGES I N PROCEDURE

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 as speci f i ed i n par agr aph EQUI PMENT 
QUALI FI CATI ON REQUI REMENTS,  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 shal l  be made and appr oved.   Adequacy of  t he new pr ocedur e 
shal l  be demonst r at ed t o t he Cont r act i ng Of f i cer .   Dur i ng t hese t est s,  i f  
any of  t he t est  syst em' s 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 ON REQUI REMENTS,  t he Gover nment  r eser ves t he 
r i ght  t o r equi r e a change i n pr ocedur e or  equi pment .

PART 3   EXECUTI ON

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

The i nspect i on sur f ace shal l  be c l ean and f r ee of  l oose scal e,  di r t ,  r ust ,  
gr ease,  oi l  ( ot her  t han coupl ant ) ,  and pai nt .   Any r oughness on t he 
i nspect i on sur f ace t hat  coul d i nt er f er e wi t h t r ansmi ssi on of  t he ul t r asound 
i nt o t he mat er i al  shal l  be gr ound smoot h enough t o obt ai n a back or  end 
r ef l ect i on i n excess of  40 per cent  f ul l - scal e.   Pl at es shal l  be i nspect ed 
af t er  f i nal  heat  t r eat ment  or  pr ocessi ng.   Pl at e i dent i f i cat i on r emoved by 
gr i ndi ng or  ot her  means shal l  be r est or ed af t er  i nspect i on.
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3. 2   I NSPECTI ON PROCEDURE

**************************************************************************
NOTE:   The desi gner  shal l  speci f y  l i mi t s c l oser  t han 
t hose ci t ed i f  t he appl i cat i on i s  j udged cr i t i cal .

I nappl i cabl e wor ds,  sent ences,  and par agr aphs shal l  
be del et ed when t he i t em ment i oned i s not  t o be 
f ur ni shed under  t hi s cont r act ;  f or  exampl e,  i f  c l ad 
pl at e i s not  f ur ni shed,  al l  r ef er ence t o c l ad pl at e 
shal l  be del et ed.

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

I nspect i on f or  [ l ami nar  t ypes of  f l aws and]  l ack of  f usi on bet ween wel ded 
over l ay [ or  expl osi on bonded sheet ]  [ and t he base met al ]  shal l  be made as 
det ai l ed bel ow wi t h t he sear ch uni t  coupl ed t o t he base pl at e.   The cor r ect  
f r equency as def i ned i n par agr aph TEST FREQUENCY shal l  be used.   Fi nal  
eval uat i on f or  accept ance or  r ej ect i on shal l  be per f or med wi t h t he 
equi pment  pr oper l y cal i br at ed and t he gai n cont r ol  set  at  t he r ef er ence 
l evel .   The r ej ect / r epai r  l i ne shal l  be used t o eval uat e t he qual i t y  of  
each i t em i nspect ed.   I f  a per i odi c cal i br at i on check shows t hat  t he 
equi pment  i s  not  oper at i ng pr oper l y or  t hat  t he sensi t i v i t y of  t he syst em 
has decr eased mor e t han 20 per cent  or  2 dB f r om t he est abl i shed sensi t i v i t y 
l evel ,  al l  i t ems t hat  have been i nspect ed s i nce t he pr evi ous cal i br at i on 
shal l  be r eexami ned.   When adequat e penet r at i on,  as speci f i ed i n par agr aph 
EQUI PMENT QUALI FI CATI ON REQUI REMENTS,  cannot  be obt ai ned by t he pr oposed 
l ongi t udi nal  wave met hod,  modi f y t he pr ocedur e i n accor dance wi t h par agr aph 
CHANGES I N PROCEDURE.

3. 2. 1   Couplants

**************************************************************************
NOTE:   The desi gner  may l i mi t  t he choi ce of  
coupl ant s i f  some coupl ant s ar e consi der ed i nj ur i ous 
t o t he i t em t o be i nspect ed.

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

The choi ce of  coupl ant ,  such as oi l  or  wat er ,  i s  opt i onal ,  except  as 
follows:

a.   The coupl ant  shal l  be t he same as t hat  used f or  equi pment  
qual i f i cat i on and cal i br at i on.

b.   Coupl ant s t hat  may cause cor r osi on of  t he r ef er ence st andar ds or  
t he mat er i al  bei ng t est ed shal l  not  be used.

c.   Oi l  shal l  not  be used f or  pl at e t o be i nst al l ed i n syst ems t hat  
wi l l  handl e l i qui d oxygen.

d.   Coupl ant s shal l  have t he pr oper  v i scosi t y t o over come sur f ace 
r oughness or  i r r egul ar i t i es.

3. 2. 2   Det ect i on of  Lami nar  Types of  Fl aws

a.   The pl at es shal l  be mar ked of f  i n gr i d l i nes wi t h a maxi mum spaci ng 
of  12 i nches bet ween l i nes,  t est ed al ong each gr i d l i ne and al so al ong 
a pat h wi t hi n one t hi ckness ( T)  of  t he pl at e f r om each pl at e edge.

b.   The back or  end r ef l ect i on f r om t he f ar  sur f ace of  t he pl at e shal l  
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be mai nt ai ned i n excess of  40- per cent  of  f ul l - scal e scr een hei ght  
dur i ng t he ent i r e i nspect i on t o assur e adequat e ul t r asoni c penet r at i on.

c.   When a compl et e l oss of  back or  end r ef l ect i on occur s al ong any 
gr i d l i ne,  t he ent i r e ar ea of  t he squar e adj acent  t o t hat  poi nt  shal l  
be i nspect ed.   Compl et e t est i ng of  al l  addi t i onal  adj acent  squar es 
shal l  be cont i nued unt i l  t he ext ent  of  t he def ect i ve ar ea i s def i ned.

3. 2. 3   Det ect i on of  Lack of  Bondi ng:   Base Pl at e and Cl addi ng

a.   The cl ad ar ea shal l  be i nspect ed f or  any l ack of  bondi ng bet ween 
t he c l addi ng and t he base met al .   The cl ad ar ea shal l  be mar ked of f  i n 
gr i d l i nes wi t h a maxi mum spaci ng of  150 mm 6 i nches bet ween l i nes,  
t est ed al ong each gr i d l i ne and al so al ong a pat h wi t hi n T of  each edge.

b.   The i nspect i on shal l  be made f r om t he base met al  s i de,  pr ovi ded t he 
i nt er f ace bet ween t he base pl at e and over l ay can be r esol ved.

3. 2. 4   Det ect i on of  Lack of  Fusi on:   Wel ded Over l ay and Base Pl at e

a.   The f usi on- wel ded ar ea shal l  be i nspect ed f or  any l ack of  f usi on 
bet ween t he over l ay and t he base pl at e.   The f usi on- wel ded ar ea shal l  
be mar ked of f  i n gr i d l i nes wi t h a maxi mum spaci ng of  150 mm 6 i nches 
bet ween l i nes,  t est ed al ong each gr i d l i ne and al so al ong a pat h wi t hi n 
T of  each edge.

b.   The i nspect i on shal l  be made f r om t he base met al  s i de,  pr ovi ded t he 
i nt er f ace bet ween t he base pl at e and over l ay can be r esol ved.

3. 2. 5   I mmer si on Techni ques f or  Longi t udi nal  Wave I nspect i on

Thi s pr ocedur e may be used at  t he Cont r act or ' s opt i on unl ess ot her wi se 
speci f i ed.   Pl at es shal l  be i nspect ed f or  l ami nar  t ype of  f l aws,  l ack of  
bondi ng bet ween base pl at e and cl addi ng,  or  l ack of  f usi on bet ween wel ded 
over l ay and t he base met al ,  as appr opr i at e.   I n addi t i on,  pr ovi s i on shal l  
be made f or  i mmer si ng t he pl at e and mount i ng t he t r ansducer  i n a f i x t ur e so 
t hat  i t s  mot i on al ong t he r equi r ed gr i d pat t er ns can be cont r ol l ed 
accurately.

3. 3   ACCEPTANCE/ REJECTI ON LI MI TS

Di scont i nui t i es shal l  be eval uat ed onl y when t he ul t r asoni c equi pment  i s  
pr oper l y cal i br at ed.   I f  di scont i nui t i es ar e det ect ed,  t he sound beam shal l  
be di r ect ed t o maxi mi ze t he s i gnal  ampl i t ude.   To det er mi ne t he l engt h of  a 
di scont i nui t y,  t he sear ch uni t  shal l  be moved par al l el  t o t he di scont i nui t y 
axi s i n bot h di r ect i ons f r om t he posi t i on of  maxi mum si gnal  ampl i t ude.   
One- hal f  t he ampl i t ude ( or  a 6- dB i ncr ease i n sensi t i v i t y)  f r om a poi nt  at  
whi ch t he di scont i nui t y s i gnal  dr ops r api dl y t o t he basel i ne shal l  be 
def i ned as t he ext r emi t y of  t he di scont i nui t y.   For  di scont i nui t i es whose 
si gnal  ampl i t udes exceed f ul l  scr een hei ght ,  50- per cent  f ul l - scr een shal l  
be consi der ed hal f  peak ampl i t ude of  t he s i gnal .   At  t hi s poi nt ,  t he 
scanni ng sur f ace shal l  be mar ked at  t he posi t i on i ndi cat ed by t he cent er  of  
t he t r ansducer .   Thi s pr ocedur e shal l  be r epeat ed t o det er mi ne t he ot her  
ext r emi t y.   The l engt h of  t he di scont i nui t y shal l  be def i ned as t he 
di st ance bet ween t hese t wo mar ks.   The maxi mum si gnal  ampl i t ude,  l engt h,  
dept h,  and posi t i on wi t hi n t he i nspect i on zone shal l  be det er mi ned and 
r epor t ed f or  di scont i nui t i es y i el di ng a s i gnal  ampl i t ude equal  t o or  
exceedi ng t he r ej ect / r epai r  l i ne.   The mi ni mum r ecor dabl e l engt h of  
di scont i nui t y shal l  be 13 mm 1/ 2 i nch.
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3. 3. 1   I nvest i gat i on of  Quest i onabl e I ndi cat i ons

Any i ndi cat i ons consi der ed doubt f ul  shal l  be br ought  t o t he at t ent i on of  
t he Cont r act i ng Of f i cer ,  and t he pl at e shal l  be r epai r ed or  i nvest i gat ed 
f ur t her  as di r ect ed.   I ndi cat i ons det ect ed wi t hi n 10 mm 3/ 8 i nch or  l ess of  
accessi bl e sur f aces shal l  be i nvest i gat ed f ur t her  by l i qui d penet r ant  as 
pr ovi ded i n ASTM E165/ E165M,  or  by magnet i c  par t i c l e met hods i n accor dance 
with ASTM E709,  as appl i cabl e,  t o det er mi ne i f  t hey penet r at e t he sur f ace.   
Fai l ur e t o l ocat e t he f l aws by one of  t hese met hods shal l  r equi r e f ur t her  
i nvest i gat i on by t he ot her .   For  nonmagnet i c mat er i al s,  onl y dye penet r ant  
i nspect i on i s r equi r ed.   Ot her  quest i onabl e def ect s shal l  be f ur t her  
i nvest i gat ed by modi f i cat i ons of  t he i nspect i on pr ocedur e i n accor dance 
wi t h par agr aph CHANGES I N PROCEDURE.

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

Repai r s shal l  be r eexami ned by t he same pr ocedur e t hat  or i gi nal l y det ect ed 
t he f aul t s,  and shal l  meet  t he st andar ds of  accept ance f or  t he or i gi nal  
pl at e.   Mor e t han t wo r epai r s t o t he same ar ea ar e t o be accept ed at  t he 
di scr et i on of  t he Cont r act i ng Of f i cer .

3. 3. 3   Accept ance St andar ds

**************************************************************************
NOTE:   The ext ent  and di amet er s of  def ect i ve ar eas 
depend on t he c l ass of  ser vi ce i nt ended f or  t he 
pl at es under goi ng i nspect i on.   The desi gner  wi l l  
i ndi cat e t he appl i cabl e c l ass or  c l asses and t he 
i nt ended ser vi ce i n t he bl ank space pr ovi ded f or  
t hi s pur pose.   For  exampl e:   " Al l  pl at e mat er i al s 
i nt ended f or  dynami cal l y l oaded st r uct ur es shal l  
conf or m t o Cl ass I  r equi r ement s;  t hose desi gned f or  
f oundat i ons shal l  conf or m t o Cl ass I I I  
r equi r ement s" .   Wher e onl y one cl ass of  ser vi ce i s  
r equi r ed,  i nappl i cabl e mat t er  i n par ent heses wi l l  be 
deleted.

The t ol er abl e ext ent  of  l ack of  bond depends on t he 
ser vi ce r equi r ement  of  t he pl at es and t he sever i t y  
of  f or mi ng oper at i ons whi ch mi ght  i ncr ease t he s i ze 
of  t he di scont i nui t i es j udged accept abl e.   
Rei nspect i on of  ar eas f or  l ack of  bond or  f usi on 
shal l  be speci f i ed i f  t he desi gner  bel i eves t he 
or i gi nal  " saf e"  ar eas wi l l  ext end af t er  col d f or mi ng.

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

Pl at es wi l l  be unaccept abl e i f  t hey cont ai n any of  t he def ect i ve ar eas 
det ai l ed bel ow:

a.   Lami nar  t ypes of  f l aws shal l  be eval uat ed on t he basi s of  t hei r  
pr oxi mi t y t o t he pl at e sur f aces.   For  eval uat i on,  t he zonal  l ocat i ons 
def i ned bel ow shal l  be appl i ed i n t er ms of  base pl at e t hi ckness,  T.   
The T/ 4 cr i t er i a appl y when t he f l aw i s s i t uat ed wi t hi n T/ 4 di st ance of  
t hei r  nonover l ai d or  base pl at e sur f aces.   The T/ 2 cr i t er i a appl y t o 
f l aws l ocat ed i n t he cr oss sect i onal  ar ea bet ween T/ 4 l ayer s of  ei t her  
over l ai d or  base pl at e sur f ace.   The T/ 4 cr i t er i a shal l  appl y i f  t he 
f l aw ext ends f r om one zone t o t he ot her .   Any s i ngl e or  t wo or  mor e 
def ect s r esul t i ng i n a r ef l ect i on t hat  exceeds t he r ej ect / r epai r  l i ne 

SECTI ON 41 36 30. 00 10  Page 21



si mul t aneousl y wi t h a cont i nuous l oss of  back r ef l ect i on f r om t he f ar  
sur f ace shal l  be cause f or  r ej ect i on,  pr ovi ded t he ext ent  of  t he s i ngl e 
or  mul t i pl e def ect s cannot  be cont ai ned wi t hi n a c i r c l e whose di amet er  
i s  subj ect  t o t he l i mi t s l i s t ed i n TABLE I I .   Pl at e mat er i al s i nt ended 
f or  [ _____]  shal l  conf or m t o c l ass [ _____]  r equi r ement s wher eas t hose 
i nt ended f or  [ _____]  shal l  conf or m t o c l ass [ _____] .  [ Ot her  pl at e 
mat er i al s shal l  conf or m t o c l ass [ _____]  r equi r ement s. ]

b.   Lack of  bond cr i t er i a shal l  appl y t o ar eas at  whi ch t he c l addi ng i s 
over l ai d on t he base pl at e by a pr essur e or  f or gi ng pr ocess.   Lack of  
bond t ype f l aws i ncl ude:

( 1)   Any ar ea t hat  r esul t s i n an i nt er f ace back r ef l ect i on 
exceedi ng t he r ej ect / r epai r  l i ne and t hat  cannot  be cont ai ned 
wi t hi n a c i r c l e of  150 mm 6 i nch di amet er .

( 2)   Two or  mor e smal l er  ar eas,  each of  whi ch r esul t s i n i nt er f ace 
back r ef l ect i on exceedi ng t he r ej ect / r epai r  l i ne,  and whi ch cannot  
be cont ai ned wi t hi n a c i r c l e of  150 mm 6 i nch di amet er  unl ess 
separ at ed by a di st ance equal  t o t he maxi mum di mensi on of  t he 
l ar ger  det ect i ve ar ea.

( 3)   Any ar ea t hat  r esul t s i n an i nt er f ace back r ef l ect i on 
exceedi ng t he r ej ect / r epai r  l i ne and t hat  i s  c l oser  t han 50 mm 2 
i nches or  l ess t o any poi nt  at  whi ch penet r at i ons ar e t o be made 
t hr ough t he c l added t hi cknesses.

c.   Lack of  f usi on cr i t er i a shal l  appl y t o ar eas at  whi ch c l addi ng i s 
over l ai d on t he base pl at e by a f usi on wel di ng pr ocess.   Lack of  f usi on 
t ype f l aws i ncl ude:

( 1)   Any ar ea t hat  r esul t s i n an i nt er f ace back r ef l ect i on 
exceedi ng t he r ej ect / r epai r  l i ne and t hat  cannot  be cont ai ned 
wi t hi n a c i r c l e of  150 mm 6 i nch di amet er .

( 2)   Two or  mor e smal l er  ar eas,  each of  whi ch r esul t s i n an 
i nt er f ace back r ef l ect i on exceedi ng t he r ej ect / r epai r  l i ne,  and 
whi ch cannot  be cont ai ned wi t hi n a c i r c l e of  150 mm 6 i nch 
di amet er  unl ess separ at ed by a di mensi on equal  t o,  or  gr eat er  t han 
t he l ar ger  def ect .

( 3)   Any i n- l i ne i ncl usi ons i n t he over l ay,  25 mm 1 i nch l ong or  
equal  t o 1/ 2 t he pl at e t hi ckness,  whi chever  i s  gr eat er .

( 4)   Any ar ea t hat  r esul t s i n an i nt er f ace back r ef l ect i on 
exceedi ng t he r ej ect / r epai r  l i ne t hat  i s  c l oser  t han 50 mm 2 i nches
 or  l ess t o any poi nt  at  whi ch penet r at i ons ar e t o be made t hr ough 
t he c l added t hi ckness.

3. 4   REPAI RS AND REPLACEMENT

**************************************************************************
NOTE:   The desi gner  wi l l  i ndi cat e or  speci f y,  
di r ect l y or  by r ef er ence t o a sui t abl e publ i cat i on,  
t he l i mi t i ng di mensi ons f or  r epai r abl e def ect s.   
Wher e no appl i cabl e speci f i cat i ons exi st ,  r epai r s 
wi l l  be l i mi t ed t o t hose ar eas at  whi ch t hei r  dept h 
ext ends wi t hi n 3/ 8 t he pl at e t hi ckness of  t he 
surface.
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**************************************************************************

Pl at es cont ai ni ng def ect s i n excess of  t he l i mi t  speci f i ed shal l  be 
r epl aced on a one- f or - one basi s or ,  at  t he Cont r act or ' s opt i on,  may be 
r epai r ed i f  such def ect s ar e wi t hi n t he l i mi t s shown i n TABLE I .   [ When 
pl at es ar e i nspect ed on a l ot  basi s,  each pl at e i n t he l ot  shal l  be 
i ndi v i dual l y i nspect ed i f  mor e t han one pl at e i n t he r epr esent at i ve sampl e 
i s f ound def ect i ve. ]   Repai r s shal l  be r eexami ned by t he same pr ocedur e 
or i gi nal l y used t o det ect  t he f aul t s,  and t he r epai r s must  conf or m t o t he 
st andar ds l i s t ed i n par agr aph ACCEPTANCE/ REJECTI ON LI MI TS.

TABLE I .   PERCENTAGE OF PLATE AREA ALLOWED FOR REPAI RS

Pl at e Cl ass Ar ea Al l owed f or  Repai r s

I 1. 0 pct

II 1. 5 pct

III 2. 0 pct

3. 5   REPORTS AND RESULTS

Repor t s cont ai ni ng t he f ol l owi ng i nf or mat i on shal l  be submi t t ed t o t he 
Cont r act i ng Of f i cer :

a.   I dent i f i cat i on of  each pr oduct i on pl at e by heat  number  and pl at e 
number ,  pl at e t hi ckness,  and t he i ni t i al  and f i nal  deci bel  set t i ngs 
needed f or  cor r el at i on of  t he pl at e back r ef l ect i on wi t h t he st andar d 
r ef er ence bl ock r ef l ect i on as speci f i ed i n par agr aph EQUI PMENT 
SENSI TI VI TY CALI BRATI ON.   Heat  number  and pl at e number  shal l  be 
per manent l y r ecor ded on each pr oduct i on pl at e.

b.   Pl ace of  pl at e i nspect i on.

c.   I dent i f i cat i on and descr i pt i on of  t he st andar d r ef er ence bl ock.

d.   Det ai l s  of  met hods,  t ypes of  waves used,  sear ch uni t ,  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 
det ai l  t o per mi t  dupl i cat i on of  t he i nspect i on l at er .

e.   Locat i ons,  di mensi ons,  ar ea ( i f  any)  of  unaccept abl e def ect s and 
t hei r  r epai r s.   These may be not ed on a sket ch or  mar ked- up dr awi ng.

f .   A r ecor d of  r epai r ed ar eas as wel l  as t he r esul t s of  t he r epai r ed 
ar ea r ei nspect i on.
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TABLE I I .   SI NGLE AND MULTI PLE AREA REJECTI ON LI MI TS FOR LAMI NAR TYPE FLAWS

Class Criterion No.  of  
Defects

Di amet er  of  Encl osi ng 
Circle

Mi ni mum Spaci ng Bet ween Def ect s

I T/4 Single 75 mm3 i n.  or  1/ 2 pl at e 
t hi ckness,  whi chever  i s 
greater

Multiple Same as si ngl e Equal  t o or  gr eat er  t han t he 
maxi mum di mensi on of  t he l ar ger  
defect

T/2 Single 90 mm3. 5 i n.  or  5/ 8 
pl at e t hi ckness,  
whi chever  i s gr eat er

Multiple Same as si ngl e Equal  t o or  gr eat er  t han 7/ 8 
maxi mum di mensi on of  t he l ar ger  
defect

II T/4 Single 90 mm3. 5 i n.  or  5/ 8 
pl at e t hi ckness,  
whi chever  i s gr eat er

Multiple Same as si ngl e Equal  t o or  gr eat er  t han 3/ 4 
maxi mum di mensi on of  t he l ar ger  
defect

T/2 Single 95 mm3. 75 i n.  or  3/ 4 
pl at e t hi ckness,  
whi chever  i s gr eat er

Multiple Same as si ngl e Equal  t o or  gr eat er  t han 5/ 8 
maxi mum di mensi on of  t he l ar ger  
defect
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TABLE I I .   SI NGLE AND MULTI PLE AREA REJECTI ON LI MI TS FOR LAMI NAR TYPE FLAWS

Class Criterion No.  of  
Defects

Di amet er  of  Encl osi ng 
Circle

Mi ni mum Spaci ng Bet ween Def ect s

III T/4 Single 100 mm4 i n.  or  7/ 8 
pl at e t hi ckness,  
whi chever  i s gr eat er

Multiple Same as si ngl e Equal  t o or  gr eat er  t han 1/ 2 
maxi mum di mensi on of  t he l ar ger  
defectT/2 Single 110 mm4. 25 i n.  or  pl at e 

t hi ckness,  whi chever  i s 
greater

Multiple Same as si ngl e Equal  t o or  gr eat er  t han 3/ 8 
maxi mum di mensi on of  t he l ar ger  
defect

         - -  End of  Sect i on - -
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