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    (1) In this modelLing,  fraction solid  }N'as  increased very  rapidly  just beiow  liquidus ternperature,

and  thus  the  temperature  where  the  beginning  of  so]id  brldge was  formed vv'as  vcry  closc  to  the  iiquidus

temperature,  Therefore, the  temperature  range  where  the  residual  liquid was  confined  by the  sllid  brid-

ges was  very  long.

    (2) These  bchaviors mentioned  in (1) werc  fitted wek]  with  the  actual  solidification  microstructures

rcvealed  by tiquid-tin quenching.  On  the  other  hand, the  parabelic growth  modei  where  selid-Iiquid

intcrface advances  in proportion to  square  roet  of  time  did not  fit with  the  actual  microstructure.

    (3) Distributions of  Ni and  Cr in ccllular  dendrite  calculated  corresponded  wcll  to the  EPMA  re-

sults.

    (4} It was  concluded  that  the  two  dimensional modelling  propesed  in this  reoprt  was  very  usefu1  to

understand  the  wcld  soliclification  phenomcna.
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   Two  dimensional  modelling  of  thc  cclLular  dendritic growth  during  weld  solidification  was  applied  to

the  prediction ef  Solidification Brittleness Tempcraturc  Range  (BTR} of  several  kinds of  stainless  steels.

The  calculation  of  BTR  was  done based  on  the  observation  that  the  lower temperature  limit of  BTR  cer-

responded  to  the  ternperature  at  which  residual  liquid cnriched  with  impuritics solidified  completely.

This treatment  gave  a  good  agreement  bctween  the  calculated  and  thc  expcrimcnLal  BTR  for ferritic and

fu11y austenitic  stainless  stccl  by  paying  attention  to  mesh  size  in the  model.  Moreover,  the  treatment

was  also  usefu1  to  rank  harmfu]  elements  in crack  susceptibility,  Then  ,the  modelling  was  apptied  to  the

predtctien of  the  reason  why  duplex stainless  stecl  had  a  rclatively  large BTR.  As  the  results  of  this cal-

culation,  it was  judged that  nitrogen  was  very  harmful  element.  This  prcdiction was  confirmed  experi-

rnentally  by  rnaking  the  tentative  deposited rnetals  containing  lew  nitrogen.

    Therefore, the  ca]culation  proposed  was  considercd  to  be very  usefu1  te  predict or  analyze  BTR  for

materials  which  solidificd  as  single  phasc.
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    NVeld solidificatien  crack  susceptibMty  and  pitting corresion  resistancc  of  tentative  duplex  stainlcss

stecls  were  investigatcd iii order  te  decrcase the  crack  susceptibility  without  decreasing the  corrosion  re-

sistance  in a  duptex  stainless  stec].  The  rcsults  obtained  are  a$  fo11ows:

    {1) Crack  susceptibi]ity  was  improved  with  decreasing the  N  content  in 22 to  2i)Cr--1 te  IONi  duplcx

stain]ess  steels,  but was  not  considerably  changed  with  increasing the  rv{o centent  up  to 4.5%  at constant

leveEefO.03e'eN.

    (2) Corrosion resistance  wus  improved  with  increasing the  Mo  content  at  constant  leve] ofO.030,.N.

    As  a  result,  it was  suggestcd  that  a  Iower N  and  Mo  in the  range  of  4.0 to  4.5%' wcre  very  cfllective

for the  devclopment  of  a  dup]ex  stainlcss  steel  which  had  thc  low  crack  susceptibMty  without  decreasing

the  corrosion  resistance,
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