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 Adhesive  Strength Evaluation  of  Coating  Layer  by Modified  Pin Tcst

      
---,Xpplicability

 of  Stress Singu]arity Parameter  for Eva]uating  Adhesive

                    Strength  of  Coating  Fi]m  (1'hase L" lb--

     by Akie  Izuwa*,  Masahiro  Nitta*, Yoshiaki  Inoue"*,  Mosao  Toyocla**
                        and  Mitsue  Tsukamoto*-*

 
'N'Tember,

 }liroshima R&D  Center, Mitsubish{ Heur}'  Industries, L'1'1)

''Member,
 Nagasaki  R&D  Center, Mitsubishi  Heary  Industries, LTD  

"'Member,
 Osakn Universit}'

To  establish  the  adhesive  strength  cvaluation  method  ofthin  coating  layer with  high  adhesive  strength,

chrominun]  p]ating and  (A120i i-TiO,)  spray  coating  wer'e  tesred  by  newly  proposed  pin tcst rncthocl

their  date were  evaluated  by  stress  singularity  parameter {m..).
Werds:  Hard  chrominum  plate, Al20s+Ti02  sprayed  ceat,  Adhesive  Strengh, Stress singalaritv

         parameter  (rcct)･
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Study of  g value  of  Edge  Crack Existing along  Bond  Line ofJoint  Composed
                          ofDissimilar  Materials

-Study
 of  Specimen  Size for EstimatingJoint  Strength  of  Dissimilar Materials  (Part 2)-

          by Toshio Tcrasaki*, Tetsuya  Akiyama**, and  Takayukl  Hirai***

        
'Member,

 Kyushu  Institute of  Technology  
"MembeT,

 Kyushu  Tnsti[ute of  Technotogy

      
"'Nan-member,

 The  Fuculty of  Engineering of  Ohita University

    The energy  release  rate, g, used  for estimating  the  joint strength  of  dissimitar materiat  joints with  de-
fect has  been  investigated by  rneans  ofa  boundarv  element  method  {BEM). Size and  material  parame-
ters of  g ya]ue  in both load  and  residual  stress  fields wcre  dcriN.cd. [I]he main  conclusions  are  as  fo]lows:

]) In a  ther[nal  stress  filed, the  re]ation  between  S z,alue  and  material  properties is given by the  foltew-
mg  equatlon;

For  thc  case  of  Poisson's ratios  ef  dissimilar materials  being  equal,

    g/Ea{(aA ･ an)  T}2aEf(E"tEi,  vA=vB)

    where  E  is Young's inodulus,  v is Poissons' ratie,  ix is a  cocMclentoflinear  expansion.

         Tis temperature  difference. a  is halflength  ofcrack.

         SufiK  A  and  B  mean  materials  A  and  B.

For  the  casc  of  vA  being different from  vB,

    gtEA(aAT)2a=g  (EBXEA, yA,  vB,  aBiaA)

2) When  the  height of  specimen,  h, is greatcr than  thc width  of  specimen,  b, h, hardly afltcts  g varue

in both load and  residuar  stress  fields.

3> IVhcn  b  is greater than  twice  ofh,  g value  is almost  constant  in both  fields,

Key  Words:  Edge  cracki  Energy  release  rate;  Dissimitarjoint; Size efiect;  Boundary  element  method
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RootFailure Resulting from Toe  Treatment of  Non-Load-Carr

           Cruciform Fillct Welded  Joints
    Shozaburo  Ohta*, Kimioku  Asai' and  Shinichi Ohya*

            
'Member,

 Musashi Institute ef  Tuchnology

ymg

   The  smoothing  of  fi11et tee  results  in improvemttnt of  fatigue strength,  but at the  same  time  it seems

te  devclop  a  Iiabili{y to  root  failure occurrence.

   The  purpose  o{' this study  is to investigate thc  t'elation  between  root  fai}ure and  stress  cencentration

in toe  smuethcd  non-leaci  carrying  type  crucifbrm  fi]let we]dcd  joint a]id  thc  effects  eflack  ofjoint  penetra-
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tion  on  facigue strength  of  the  fi!let joint.
    I.ack ofjoint  penetration in the  we]ds  was  deliberatcly introduced  by  a  sprcial  methed  of  putting a

halfcut  core  wire  on  the  we!d  joint. After }veld/,g,  tocs  wcre  TIG  dressed. In fatigue tests, the  maximum

stress  of  fatiguc cyc]e  was  fixed to yield stress  of  the  materia]  (Ntax. stress=Yield  stress  (const.)=559MPa,
ptIin. stress=･=-variablc),

    lfain rcsu:ts  obtained  are  summarized  as  fo11ows:
1) The  root  fai!ure seems  to be apt  to occur  i[' the  e!astic  stress  conccntration  factor at  the  TIG  drcsscd
toe  is less than  abeut  1.6 {n the  present tests.
2) Thc cliflbrcncc in helghts oflack  efjoint  pcnctration, O.92 mm  and  1.64 mm,  shows  no  significant  efllrcts

on  fatigue strength.

3) Thc  root  failurc occurs  in gcneral at  a  lo-ver stress  range  than  thc  stress  rangc  wherc  a tee  fai]ure fol]ews

a reot  crack.
4}, The  most  importanL  condition  fbr prcs.enting a  root  fai]ure is to a]!ow  no  iack ofjoint  penetratiun

Crib side)  i.e. slit  perpendicular  to  the  loading  direction.

Key  Werds:  Root  failure, I.ack ofjeint  penetration, Toc  treatment,  Imprevement,  Fatigue  strength,

         Fillet welded  jeint, Stccr
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         AJudging  Method  of  Advisability ofWelding  under  Puisating Loads

                  --SVe]ding en  Structures in Service condition  (Report III}-

        by Izurni ]meto*,  You Chul Kim**, Yasumasa  Nakanishi* and  Kohsuke Horikawa**

'Mernber,
 IshLkawajima-Harima  Heary  Tndustries Ce., I.td 

"Member,
 Welding  Research  Institute of  Osaka  University

    The  authors  have  been  carrying  out  a seeies  ef  researcli  for the  prevention  uf  hot cracks  produced
by  weiding  on  the  steel  structures  in service  condition  from a  mechanical  point ef  view. The  opening

displacement  ef  root  gap, dO, which  can  bc  casily  measured  before  weiding,  has  bcen  already  proposed
as  the  practical mechanical  measure  for decidjng  the  initiation ofthe  hot  cracks.

    In this  study,  based on  tia, a  "'ay  whichjudges  the  advisability  of  wclding  under  the  putsating loads

is concretely  shown  with  taking  the bridge in scrvice  condtion  an  instance, Therefi)re, first, thc various
d;splacement, vibration  and  accelerat{en  arc  measured  at  thc  wc]d  joints of  the  bridge in the  servicc  con-

dition. So, the  wave  orvibtation  ofA6  in scrvice  condiiion  is c]afified  and  lts ampliiude  and  the  num-

1}er ofoscillations  are  knnwn.  On  tlie other  hand,  as  one  ef  povve]'fu1 npproach  to prevention  of  hot cracks

based on  ri6, it ls consideted  that  thc  critical  x'a]ue,  d6,. which  is mechanical  property  of  the  wetding

electrode  for the  hot cracks,  ts made  as  big as  possibltt. From  this point efview,  thc  ncw  welding  eLectrede

was  tried  to  be deveLoped, As the  results  of  "'eld  cracking  test, ti6,, of  the  newly  developed wclding

electrode  could  be  made  three  or  four tinies  as  big as  that  of  cemmonly  useH.  wetding  e]ectrodcs,  From

this fttct, the  "'eiding  under  the  pulsating ]oadsshould  be casy.  In lhcse  cvnsidcrations,  a  way  based en

do" vv'hich  judgcs thc  ads'isabi!ity  ef  welding  under  the pulsating leads is she"'n,  The", npp]ying  the

judging Jncthod  to thc  rcpair  work  on  the  bridges in service  condition,  its va[idity  is concrctcly  shu"'n.

Key  Words:  Hot  cvack,  Palsating toads, Prcvention  of  vveld  crack,  )lechanical  tneasure  for hot crack,

         "'etding electrode,  IYc]ding  in serviee  condition
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    Nondestructive  Evaluation  of  Residual  Weld  Stress and  ]v[echanical

                  Stress Relicving  by  Acoustoelasticity

             by  Isamu  OdaL  Seiji Iwasaki**  and  Hitoshi Cyotoku***

'Member, Kumameto  I/niversitv "Graduate  Sch., Kuinamoto Univ. "'Graduate Sch., Kumameto  IJniv,

    Residual  stress  affects  thc  faiture of  machines  and  struc:ures  by contributing  to buckling  and  brittle

fracture when  those  failures occur  at  low applied  strcss  levels. In acldition,  residual  svress  may  contribute

to fatigue and  cerrosion  cracking.  For  in-process and  in-service failure prediction of  the  machine  and

structure,  nondestructive  methods  for residuat  stress  measurement  are  required.  The  research  on  nonde-

strvctive  evaluation  of  resldual  stress  using  ultrasonc;  technique  has  attractcd  speciaHnterest  rccently,  A
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