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WeldingDeformations  of  Thick  Cylindrical-Vessels by  Narrow-Gap  GMAW  of  Longitudinal Joints
by Masaaki' Ando, Hideaki Harasawa, vatsuo T:stLkamoto, Masas  7111oda and  Kunihike SZitoh

    Cgnsideration is conducted  on  parameters controlling  deforrnations of  thick cylinrdical  vessels  due to narrow-gap

multi-pass  welding  of  longitudinal joints. The  change  in inner  diameter and  thc deformations in the  vicinity  of  welds

caused  by  longitudinal wclding  is measured  for actual  cylindrical  vessels,  50-200  mm  thick, 900-3ooOmm  in inner
diamete=  Experiments  for thick  plate  specimens  under  the same  narrow-gap  welding  process are  also  made.

    In thc  multi-pass  welding  of  thick plate, the  deforrnation occurs  after  the  manner  of  angular  change  as  the root

part  of  groove hardly moves.  Thercfore the amount  of  angular  distortion is obtained  by ztg./h  using  the measured

valuc  of  shrinkage  dg. at  upper  side of  groove  and  plate  thickness h. The  above'  characteristies  in dcfbrmation of

multl-pass  welds  of  both cylindrical  vessel  and  plate  specimen  result  in usefu1lness  of  the application  of  elastic  theory

based pn dislocation model  for estimating  the dcformation of  cross-sectien  of  vessel  due to longitudinal welds.  Ac-
cording  to the  dislocation theory,  change  in inner diameter dDt is proportional to the inner diameteT' Dt  and  is given
by the  eqtiation

       . dDt=-Aiw･i:(i-isine>.Dt  (oose$isoe)

where  the sign  of  dDt  is defined as  increase in Di  is given as  pesitive, and  e is the  angle  from  the weld  joint. The
ap.plicability  of  the above  equation  based on  dislocation theory is confirmed  by  the present experiments,  In the above

e{rRation,  the  term  dg.lh of  atigular  distortion of  thick cylindrical-vessel has a  constant  varue  regardless  of  inner diae
Tneter  and  plate  thickness  when  plate thickness  is larger than 50  mm.  Accordingly,  it is presumed  that  the change  in

inner diametcr is controllcdby  only  one  parameter of  inner diameter of  vessel.

                                                                                        <P.  502>

Development  and  Applicatien  of  Ncw  Sampling Inspection System for Welds  of  Steel Buildings

by TenE7ttki IVlakatstiji, vatsugu Kttramochi, 7bshi`tki Rijimon', Mbsae  71!yeda and  Khrnihiko Sateh

    A  new  sampling  inspection system  of  NDT  has becn proposed  to secure  the quality ofwelds  of  steel  buildings. In
this  system,  the  quality  of  welds  is evaluated  based on  reliability-analysis  in which  probabilistic parameters such  as

detectability of  NDT,  sampling  rate  are  considered.  In the  present new  system,  the whole  processes  of  wleding  works

are  diivded into a  certain  number  of  steps,  and  then,  the reliability  of  every  step  is calculated  by  using  thc inspection
data of  that  step.  And  the  inspection plan  is modified  at  any  next  step  if necessary  so  that the  average  reliability  ofa]l

welds  wi11 ocnforrn  to satisfY  the reliability  requirement  which  was  alrea(ly  giveri by the  structural  designer. In the
present paper, tlie new  system  is terrned  

"Step

 Inspection System".

    The  availability  of  Step Inspectien System to secure  the required  reliability  of  welds  was  confirmed  by  applying

actually  to the tro-storied  and  27-storied steel  buildings.

                                                                                        <P.  5os>

Low  Temperature Toughness  of  MIG  Weld  Metal  in SUS  316L  Steel

bj' 7bshiharu Hiro, Kbzua Agttsa and  IVbboru IVishipama

   The  toughness  of  SUS  316L  MIG  weld  metal  was  investigated in relation  to the oxygen  ocntent,  pass sequence,
D fenite content  and  PWHT  cenditions,  and  also  the  cflbct  of  6 ferrite content  on  the  hot crack  susceptibility  of  the

weld  metal  was  discussed. (1) The  toughness  is greatly improved  by  decreasing oxygen  content  in the weld  meta1  to

about  50 ppm.  The  value  of  vE-2,g  reaches  to as  high as  I5.2 kgf-m. (2) Welds  with  low oxygen  contents  can  be
attained  by  using  rare-earths-bearing  welding  wires  in a  pure  argon  shield.  (3) For prcvcnting rcheat  ernbrittleness,

decreasing a ferrite content  to about  1%  and  using  narrow-gap  MIG  arc  weldlng  with  t passll layer ate  eflbctive.

(4> When  the  6 ferrite content  is too  high, the toughness  ofweld  metal  is deteriorated. Z[his is because cracks  pro-
pagate along  the  6 fenite where  precipitates of.M,sC,  produced by multiple  welcling  therrnal cycles are  erdstfng.  (5)
Decreasing 6 ferrite content  to abQut  1%  is not  so  harrnful to  the  hot crack  resistivity  of  the  weld  metal  so  far as  the
contents  of  sllicon, phosphorug  and  sulfur  are  sufficiently  low. (6) Since PWHT  deteriorates the weld  metal  tough-

nessL  it is desirable to be avoided.  In the case  that  PWHIT  is required,  the ene  at  a  relatively  low temperature  (about
600eC) is recominended.
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