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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  wel di ng of  cr ane r ai l  and r ai l r oad 
r ai l  by a t her mi t e pr ocess.

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) .

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

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
drawings:

1.   Locat i on of  wel ds.
**************************************************************************

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.
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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 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 E10 ( 2017)  St andar d Test  Met hod f or  Br i nel l  
Har dness of  Met al l i c  Mat er i al s

ASTM E110 ( 2014)  St andar d Test  Met hod f or  Rockwel l  
and Br i nel l  Har dness of  Met al l i c  Mat er i al s 
by Por t abl e Har dness Test er s

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-STD-1699 ( 1992;  Rev B)  Nondest r uct i ve Eval uat i on of  
But t  Wel ds i n Cr ane and Rai l r oad Rai l s

1. 2   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  
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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 . ] [ f or  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 wi t h 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- 01 Pr econst r uct i on Submi t t al s

Wel di ng Pr ocedur e

Col d Weat her  Wel di ng Pr ocedur es

Wet  Weat her  Wel di ng Pr ocedur es

SD- 06 Test  Repor t s

Ul t r asoni c Test s

Har dness Test s

Wel d Cor r ect i on Met hod

SD- 07 Cer t i f i cat es

Oper at or  Qual i f i cat i on

SD- 08 Manuf act ur er ' s I nst r uct i ons

Ther mi t e Ki t

SD- 11 Cl oseout  Submi t t al s

Joi nt  Recor ds
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1. 3   QUALI TY ASSURANCE

**************************************************************************
NOTE:   Ther mi t e wel di ng pr ocesses and ki t s have been 
devel oped by t he f ol l owi ng compani es.   Ther e may be 
ot her  pr ocesses avai l abl e.   Thi s Gui de Speci f i cat i on 
has been pr epar ed wi t h t he pr ocesses of  t hese 
manuf act ur er s i n mi nd.   I f  anot her  manuf act ur er ' s 
pr oduct  i s  avai l abl e i n t he v i c i ni t y of  t he act i v i t y 
at  whi ch t he wor k i s t o be per f or med,  modi f y t hi s 
Gui de Speci f i cat i on as necessar y.

1.   Or go- Ther mi t  I nc. ,  3500 Col oni al  Dr i ve Nor t h,  
Manchest er ,  NJ 08759,  Tel ephone:  ( 732)  657- 5781

2.   Rai l t ech Bout et ,  I nc. ,  25 I nt er st at e Dr i ve,   
P. O.  Box 69,  Napol eon,  OH 43545,  Tel ephone:  ( 419)  
592-5050

3.   ESCO Equi pment  Ser vi ce Co. ,  117 Gar l i sch Dr . ,  
El k Gr ove Vi l l age,  I L 60007,  Tel ephone:  ( 847)  
758-9860

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

Use onl y qual i f i ed pr ocedur es and per sonnel .   Pr ocedur es and per sonnel  
pr evi ousl y qual i f i ed i n accor dance wi t h t hi s speci f i cat i on ar e not  r equi r ed 
t o be r equal i f i ed,  pr ovi ded qual i f i cat i ons have not  l apsed and 
qual i f i cat i on r ecor ds ar e avai l abl e.

1. 3. 1   Oper at or  Qual i f i cat i on

Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng one week pr i or  t o maki ng 
qual i f i cat i on wel ds.   Qual i f y oper at or s by wel di ng one accept abl e r ai l  
j oi nt  i n accor dance wi t h a qual i f i ed pr ocedur e.   Thi s qual i f i cat i on may be 
accompl i shed ei t her  pr i or  t o pr oduct i on wel di ng or  on t he f i r st  j oi nt s t o 
be wel ded at  t he wor k s i t e.   I f  wel di ng oper at or  qual i f i cat i on i s conduct ed 
at  t he wor k s i t e,  per f or m no f ur t her  wel di ng unt i l  t he qual i f i cat i on 
wel dment s have been accept ed by v i sual  i nspect i on and ul t r asoni c t est s.   
Obt ai n wr i t t en appr oval  of  t he accept abi l i t y  of  t he wel ded j oi nt  f r om t he 
Cont r act i ng Of f i cer  pr i or  t o cont i nui ng wi t h wel di ng.   Wel di ng oper at or ' s 
qual i f i cat i ons ar e ef f ect i ve f r om t he t est  dat e and wi l l  r emai n i n ef f ect  
f or  a per i od of  one year .

1. 3. 2   Accept abl e Wel ds

Wel ds t hat  meet  t he v i sual  i nspect i on and ul t r asoni c t est  r equi r ement s of  
MIL-STD-1699  ar e consi der ed accept abl e.   Wel ds sel ect ed f or  t est i ng f or  
Br i nel l  Har dness must  meet  t he r equi r ement s of  ASTM E10 and par agr aph 
HARDNESS TESTS.

1. 3. 3   Pr ocedur e Qual i f i cat i on

1. 3. 3. 1   Wr i t t en Pr ocedur e

Pr epar e f or  t he wel di ng pr ocess t o be used.   The pr ocedur e must  i nc l ude any 
par t i cul ar s of  t he pr ocess deemed per t i nent  t o t he successf ul  compl et i on of  
t he wel ds.
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1. 3. 3. 2   Manuf act ur er ' s Pr ocedur e

No separ at e qual i f i cat i on i s necessar y f or  var i ous r ai l  wei ght s,  al t hough 
i n or der  t o be qual i f i ed f or  a speci f i c  r ai l  wei ght  or  cr oss sect i on,  t he 
pr ocedur e must  i ncl ude f i t - up r equi r ement s and ot her  f eat ur es uni que t o t he 
r ai l  wei ght  or  cr oss sect i on of  t he r ai l s  t o be wel ded.

1. 3. 3. 3   Wel di ng Pr ocedur e Qual i f i cat i on

a.   Submi t  wel di ng pr ocedur e qual i f i cat i on r ecor ds accept abl e t o t he 
Cont r act i ng Of f i cer  as pr oof  of  pr evi ous qual i f i cat i on under  t hi s 
specification.

b.   Wel di ng pr ocedur e not  pr evi ousl y qual i f i ed under  t hi s speci f i cat i on may 
be qual i f i ed by pr ovi di ng f our  consecut i ve accept abl e wel ded r ai l  
j oi nt s.   An accept abl e wel d i s def i ned as a wel d whi ch has been 
vi sual l y i nspect ed and ul t r asoni cal l y t est ed and has been f ound 
accept abl e i n accor dance wi t h MIL-STD-1699  and ASTM E10.   Thi s 
qual i f i cat i on may be accompl i shed ei t her  by shop f abr i cat i on of  t he 
j oi nt s or  on t he f i r st  f our  j oi nt s wel ded at  t he wor k s i t e.   I f  
pr ocedur e qual i f i cat i on i s accompl i shed at  t he wor k s i t e,  per f or m no 
f ur t her  wel di ng unt i l  t he qual i f i cat i on wel dment s have been accept ed by 
v i sual  i nspect i on and ul t r asoni c t est s.   Obt ai n wr i t t en appr oval  of  t he 
accept abi l i t y  of  t he f our  wel ded j oi nt s f r om t he Cont r act i ng Of f i cer  
pr i or  t o cont i nui ng wi t h wel di ng.

c.   Ambi ent  t emper at ur e:   Wel di ng pr ocedur es ar e consi der ed qual i f i ed f or  
use at  an ambi ent  t emper at ur e of  10 degr ees C 50 degr ees F and above 
r egar dl ess of  ambi ent  t emper at ur e dur i ng wel di ng of  qual i f i cat i on 
assembl i es.   Do not  conduct  wel di ng bel ow 10 degr ees C 50 degr ees F 
wi t hout  a speci f i cal l y  qual i f i ed pr ocedur e.   Pr ocedur es qual i f i ed f or  
use at  ambi ent  t emper at ur es l ess t han 10 degr ees C 50 degr ees F must  be 
qual i f i ed by wel di ng t est  assembl i es i n accor dance wi t h t he pr ocedur e 
qual i f i cat i on r equi r ement s of  t hi s speci f i cat i on at  t he desi r ed mi ni mum 
ambi ent  t emper at ur e pl us or  mi nus one degr ee C 5 degr ees F.   Pr ocedur es 
t hus qual i f i ed ar e consi der ed accept abl e f or  use at  t he mi ni mum 
qual i f i ed ambi ent  t emper at ur e and above.   Submi t  col d weat her  wel di ng 
procedures.

d.   Wet  weat her  wel di ng:   Per f or m wel di ng onl y dur i ng dr y weat her .   No 
wel di ng wi l l  nor mal l y be per mi t t ed on wet ,  shower y and i ncl ement  days.   
However ,  i f  means ar e pr ovi ded t o pr ot ect  t he wor k and wor k ar ea,  
wel di ng may be per f or med dur i ng ot her  t han dr y weat her ,  i f  appr oved by 
t he Cont r act i ng Of f i cer .   Submi t  wet  weat her  wel di ng pr ocedur es.

e.   Conf i ned space wel di ng:   Wel di ng i n conf i ned spaces must  compl y wi t h 
AWS D1. 1/ D1. 1M t o assur e adequat e vent i l at i on f or  per sonnel  saf et y.

1. 3. 4   Requi r ed Dat a

Submi t  t her mi t e k i t  manuf act ur er ' s i nst r uct i ons and r ecommendat i ons 
cover i ng r ai l  end pr eheat  t r eat ment ,  t her mi t e i gni t i on,  mol d r emoval ,  and 
finishing.

1. 3. 5   Wel di ng Pr ocedur e

Submi t  a r epor t  of  t he f ol l owi ng i nf or mat i on:

a.   Ther mi t e k i t  manuf act ur er ' s name and ki t  s i ze or  desi gnat i on
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b.   Ther mi t e k i t  bat ch number s and manuf act ur i ng dat e

c.   Wel di ng pr ocedur e desi gnat i on ( name,  number )

d.   Si ze of  r ai l  sect i on bei ng j oi ned and t ype of  r ai l

e.   Test  assembl y i dent i f i cat i on number

f .   Resul t s of  nondest r uct i ve t est i ng of  qual i f i cat i ons assembl i es

g.   Dat e of  qual i f i cat i on ( t est  dat e)

1. 3. 6   Requi r ed Qual i f i cat i on Wel ds

Submi t  oper at or  qual i f i cat i on wel di ng r esul t s i n accor dance wi t h par agr aph 
OPERATOR QUALI FI CATI ON.   Submi t  pr ocedur e qual i f i cat i on wel di ng r esul t s i n 
accor dance wi t h par agr aph WELDI NG PROCEDURE QUALI FI CATI ONS.   I ncl ude 
r esul t s of  ul t r asoni c t est  and har dness t est s.   Wel der s cer t i f i cat i on or  
pr ocedur e qual i f i cat i on may be subst i t ut ed,  pur suant  t o par agr aph QUALI TY 
ASSURANCE.

1. 4   DELI VERY AND STORAGE

Del i ver  mat er i al s i n t he manuf act ur er ' s or i gi nal  unbr oken packages or  
cont ai ner s pl ai nl y l abel ed wi t h t he manuf act ur er ' s  name and br and.

1. 4. 1   Recei pt  I nspect i on of  Al l  Ther mi t e Wel d Ki t s

Per f or m vi sual  i nspect i on of  t he wel d k i t  package f or  f r eedom f r om damage 
and r ecor d t he t her mi t e wel d mi x bat ch number  and manuf act ur i ng dat e.   Do 
not  use k i t s whi ch have been manuf act ur ed mor e t han 2 year s bef or e t he dat e 
of  use or  show si gns of  havi ng been wet .

1. 4. 2   Mat er i al  Cont r ol

St or e mat er i al s i n t he or i gi nal  package and keep dr y at  al l  t i mes unt i l  
used.

PART 2   PRODUCTS

2. 1   MATERIALS

Pr ovi de i n k i t  f or m i ncl udi ng pr ef or med mol d,  t her mi t e powder ,  wi ck i ng 
cor d,  l ut i ng mat er i al ,  and al l  necessar y mat er i al s  and accessor i es needed 
t o pr ovi de one wel ded r ai l  j oi nt  per  k i t .   Mol ds must  be f act or y- made,  
moi st ur e f r ee,  and of  nonhygr oscopi c mat er i al .

PART 3   EXECUTI ON

3. 1   SEQUENCE OF OPERATI ON

Per f or m wor k i n st r i c t  accor dance wi t h t he qual i f i ed pr ocedur e.

3. 1. 1   Rai l  Pr epar at i on

Cut  r ai l s  whi ch ar e bat t er ed,  cr acked or  not ched,  or  whi ch cont ai n bol t  
hol es so t hat  t hese i r r egul ar i t i es ar e r emoved.   Rai l  sur f ace must  be f r ee 
of  gr ease,  di r t ,  l oose oxi de,  and moi st ur e on t he f ace of  and f or  
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appr oxi mat el y 125 mm 5 i nches f r om t he j oi nt  t o be wel ded.   Cl ean r ai l  ends 
by gr i ndi ng or  wi r e br ushi ng.   Use a t or ch t o r emove gr ease,  oi l ,  or  
moi st ur e i n accor dance wi t h pr ocedur es i n t her mi t e manuf act ur er ' s 
i nst r uct i ons.   Rai l  cut t i ng,  when necessar y,  must  be by t he saw- cut  
met hod.   Remove al l  bur r s,  r ol l ed- over  edges,  and l oose oxi de bef or e 
appl y i ng t he mol d.   No f l ame cut t i ng of  r ai l s  i s  per mi t t ed.   I f  t he space 
bet ween t he mol d and t he r ai l  i s  unusual l y l ar ge on used or  r el ayer  r ai l s ,  
f i l l  t hi s gap wi t h a pi ece of  wi cki ng cor d bef or e l ut i ng or  packi ng.

3. 1. 2   Rai l  Al i gnment

Separ at e r ai l  ends as r ecommended by t he wel di ng pr ocess manuf act ur er .  
Al i gn r ai l s  as t o bot h sur f ace and gage,  and r ai se t he r ai l s  at  t he j oi nt  
t o compensat e f or  t he gr eat er  t her mal  cont r act i on t hat  occur s i n t he r ai l  
head dur i ng cool i ng r el at i ve t o t he web and base r egi ons.   Measur e t he 
amount  of  j oi nt  el evat i on wi t h a 900 mm 36 i nch l ong st r ai ght edge cent er ed 
at  t he j oi nt .   The cor r ect  el evat i on i s obt ai ned when 2 mm 1/ 16 i nch 
separ at es t he t op of  t he r ai l  head and bot t om sur f ace of  t he st r ai ght edge 
at  bot h ends.

3. 1. 3   Pl aci ng of  Mol ds

At t ach t he mol ds t o t he r ai l s ,  cent er ed over  t he j oi nt ,  and seal  t he mol ds 
t o t he r ai l  wi t h l ut i ng mat er i al  accor di ng t o t he wel di ng k i t  
manuf act ur er ' s i nst r uct i ons.   Handl e t he l ut i ng mat er i al ,  a mi xt ur e of  c l ay 
and sand,  so t hat  none i s i nt r oduced i nt o t he wel d chamber .   Al i gn so t hat  
t he cent er l i ne of  t he mol d coi nci des wi t h t he cent er l i ne of  t he gap.   
I nst al l  t he t appi ng pl ug or  di scs i n t he cr uci bl e and pour  i n t he 
pr escr i bed amount  of  t her mi t e mi xt ur e.

3. 1. 4   Pr eheat i ng Rai l  Ends

Pr eheat  t he r ai l  ends i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons 
and r ecommendat i ons.

3. 1. 5   I gni t i on of  Ther mi t e

Fol l ow manuf act ur er ' s i nst r uct i ons and r ecommendat i ons r egar di ng t he 
i gni t i on of  t he t her mi t e.

3. 1. 6   Mol d Removal

Fol l ow manuf act ur er ' s i nst r uct i ons r egar di ng mol d r emoval .

3. 1. 7   Finishing

Fol l ow manuf act ur er ' s i nst r uct i ons and r ecommendat i ons.   No f i ni shi ng i s 
r equi r ed on t he web and base of  r ai l .   Per f or m f i nal  gr i ndi ng when t he wel d 
and r ai l  have cool ed t o ambi ent  t emper at ur e.   Do not  use a cut t i ng t or ch t o 
r emove excess wel d met al .

3. 1. 8   Joi nt  Recor ds

Submi t  a r ecor d of  t he dat e and l ocat i on of  each wel d made.   The r ecor d 
must  al so i ncl ude t he r ai l  t ype,  s i ze,  t her mi t e k i t  manuf act ur er ' s name,  
and t her mi t e wel d por t i on bat ch number .   Al so,  pr ovi de a r ecor d of  t he 
nondest r uct i ve t est  dat e and accept ance dat e.
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3. 2   I NSPECTI ON AND TESTI NG

3. 2. 1   Vi sual  I nspect i on

I nspect  each wel ded j oi nt  af t er  r emoval  of  t he mol d and gr i ndi ng or  r emoval  
of  excess met al .   Pay par t i cul ar  at t ent i on t o sur f ace cr acki ng,  l ack of  
f usi on and ot her  sur f ace i r r egul ar i t i es.   Cor r ect  or  r epl ace al l  def ect i ve 
wel ds at  no addi t i onal  cost  t o t he Gover nment .   Submi t  t he wel d cor r ect i on 
met hod f or  appr oval  by t he Cont r act i ng Of f i cer .

3. 2. 2   Nondest r uct i ve I nspect i on

I nspect  each wel ded j oi nt  by ul t r asoni c t est s usi ng t he met hod of  
i nspect i on and accept ance as pr escr i bed i n MIL-STD-1699 .   Cor r ect  or  
r epl ace al l  def ect i ve wel ds at  no addi t i onal  cost  t o t he Gover nment .   The 
met hod of  cor r ect i on must  be appr oved by t he Cont r act i ng Of f i cer .   I nspect  
al l  r epai r s t o def ect i ve wel ds usi ng t he met hod of  i nspect i on and 
accept ance as pr escr i bed i n MIL-STD-1699 .   Submi t  t est  r epor t s showi ng 
compl i ance wi t h MIL-STD-1699 .

3. 2. 3   Har dness Test s

Per f or m Br i nel l  har dness t est  i n accor dance wi t h ASTM E10 and ASTM E110.   
The Br i nel l  Har dness Number  ( BHN)  of  t he wel d and f or  t he r ai l  f or  a 
di st ance of  150 mm 6 i nches on each si de of  t he j oi nt  must  be gr eat er  t han 
250.   I n t he heat - af f ect ed zone ( a di st ance not  gr eat er  t han 25 mm one i nch 
t o each si de of  t he j oi nt )  t he BHN may be up t o 20 poi nt s l ower  except  f or  
t he t op of  t he r ai l ,  whi ch must  not  be l ess t han 250.   Check har dness on at  
l east  10 per cent  of  al l  wel ds.   Per f or m t est s on r andoml y sel ect ed wel ds or  
as di r ect ed by t he Cont r act i ng Of f i cer .   Submi t  t est  r epor t s showi ng wel ds 
meet  har dness r equi r ement s of  t hi s par agr aph.

        - -  End of  Sect i on - -
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