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CO,  Arc Spot Welding  in Steel (Rcpt II)
-Dynamic  Deformation  Characteristics of  Base ?latc-

ly Hidehiko  Ono, Ren Obata, 7bmihiko 7leramote and  72Tkahiro A{latsuda

    The  dvnamic  deformation eccurring  on  the  welded  plate duTing  arc  spot  welding  was  investigatcd.

    As  a  result,  it was  observcd  that  the  wcided  plate defoirnea to  the  plus side  of  the plate  Cwelding arc  side)  
at

 
about

the  same  time  as  arc  ignition and  the  deformation reached  a  maximum  soon  aftcr.  When  the deformation 
reached

the maximum,  it reversed  itself, reached  zero,  and  then  proceeded  towards  a  maximum  at  thc  minus  side  Cback side,)

of  the  plate.

    In terms  of  aic  time, in mild  steel  (platc thickness<8  mm),  the  deformation teward  the pLus side  rcached  its maxi-

mum  value  in less than  500/. ofarc  time  and  returpcd  to zero  beofre  the  arc  was  extinguished  (i.c, within  the  arc  time).

    However,  thesc  characteristics  changed  with  the  material  wtlded,  as  has becn  shown  by similar  expemments  
on

 
stam-

less steel  and  aluminium  alloy  plate.
                                                                                           <P,  90>

Automatic Gouging  by Air Carbon-Arc  Mcthod  (Report 1)

-Eflect of  Gouging  Conditions on  Arc, Heat  Input,  Groove  Shape  and  Metal  Removal-

by IVbberu Kitnata, Shozaburo Oitta, Hidenori Suzaki and  Tlets'uro Miura

    Autornatic gouging by  air  carbon-arc  method  has been  widely  used  as  a  stcp  in welding  work  and  in consequence

the demand  for all-position  opcration  is mounting,  The  automatic  gouging devicc$ are  classified  into two  types from

the standpoint  of  electrode  feed speed  control:  one  type  utiLizing  arc  voltage  for the  control  purpose and  the  other

utilizing  constant  feed rate.  The  latter is one  recently  developed and  is found appropriate  for operating  
in

 
all

 posi-

tions because ef  its light weight  and  eag}  operation,

    In this repert,  gouging in flat position  of  stecl  plate wag  tricd,using  the  above  constant  clectrode  feed t]pe  device

as  the first step  to  application  of  this  rnethod  to circumferential  pipe  welds.  Then  the effects  ofvarious  gouging 
con-

ditions (characteristics of  electric  power  source,  gouging  spced,  electrode  feed specd,  electrode  diameter and  
snapc

 
of

cross  section,  and  torch  angle)  on  arc  voltage,  gouging  currcnt,  arc  stability  {continuity), heat input, gioove  shape,

arnount  of  removed  metal  and  melting  efliciency  were  studied.

The  rnain  r(sJlts  are  as  fo11ows:

    1) The  stability  of  arc  largely depcnds  on  the  cnaracteristics  of  elcctric  power  source  and  the amount  of  fed eiec-

trode  Fer  unit  gouge length (PV}).
    2) The  heat input  (H) and  removed  mctal  per unit  gouge  length  (PV..], iatio  -'.,/Hand  thatofgroovc  depth to

groove width  (d/w>, an  index  of  grooxJc shape,  arc  aflected  by  gouging  spced  (Vlt) and  Ml.. 
'I'he

 ratio  
tiiw

 
is
 
also

 
ai

fected by  torch  angle  and  the  shape  of  electrode  section.

    3) If IJ. and  Vg are  vraied  under  constant  ratio  V;IVg  as  in practical use,  PV'L. and  melting  eficicncy  (v, ratio
 
of

heat contcnt  of  molten  metal  to heat input) are  held almost  constant  except  for smaller  valucs  of  Vg  <and V.), V. being

thf feed speced  of  electrode.

    4) Linear  regressioll  analyscs  are  madc  of  data  obtained  under  constapt  Vg, sho",ing  that  there is close  relation

between  PV. and  Ptih as  well  as  betwccn  ratio  d,iw and  n.
                                                                                           <P.  95 >.
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