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©  Process  for  healing  defects  in  a  protective  layer. 

©  Defects  in  the  form  of  cracks,  enclosed  cavi- 
ties,  voids,  pores  and  the  like  in  a  solid  protec- 
tive  covering,  e.g.  a  lead  covering,  on  battery 
cell  components,  such  as  copper  conductors, 
are  eliminated  by  encasing  the  component  pro- 
vided  with  the  protective  covering  in  an  impervi- 
ous,  deformable  layer,  and  then  subjecting  the 
composite  body  to  an  isostatic  pressure  treat- 
ment  process  at  a  pressure  which  exceeds  the 
yield  point  of  the  protective  covering,  so  as  to 
render  the  protective  covering  impervious  by 
pressing  the  walls  defining  the  defects  together. 
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The  present  invention  relates  to  a  method  for  indi- 
cating  and  eliminating  possible  defects,  such  as 
cracks,  pores,  cavities,  voids  and  the  like  in  the  pro- 
tective  covering  of  a  battery  component,  said  covering 
comprising  a  solid,  outer  moulded  covering  of  ductile, 
relatively  soft  metal  on  a  core  of  relatively  hard  ma- 
terial. 

In  the  case  of  battery  cells,  and  then  particularly 
cells  that  are  intended  for  special  purposes,  such  as 
for  use  in  submarines  and  corresponding  vessels,  a 
low  internal  resistance  is  desired  in  the  cells,  and  to 
this  end  the  cell  poles  and  electrical  conductors  are 
made  of  copper.  The  operating  conditions  of  the  cells, 
however,  is  often  such  as  to  require  the  pole  bolts  of 
the  cells  and  the  so-called  pole  yokes  which  connect 
the  cell  plates  to  be  provided  with  water  cooling  chan- 
nels. 

The  battery  electrolyte,  sulphuric  acid,  however, 
attacks  copper,  and  it  is  therefore  normal  practice  to 
cover  the  copper  components  with  a  protective  lead 
covering. 

Those  industrially  accepted  methods  of  applying 
solid  lead  covering  or  lead  layers  to  copper  compo- 
nents,  however,  cannot  be  carried  out  in  a  manner 
which  will  ensure  that  the  lead  covering  will  be  perma- 
nently  free  from  any  defects  and  therewith  result  in 
leakage  of  electrolyte  through  the  lead  covering  in  the 
shorter  or  longer  term. 

The  lead  covering  is  at  present  normally  applied 
by  moulding  lead  around  the  copper  components  con- 
cerned,  this  method  comprising  the  step  of  preheating 
the  copper  component  and  then  introducing  said  com- 
ponent  into  a  mould  in  which  the  component  is  encap- 
sulated  in  lead. 

It  is  essential  that  this  lead  covering  is  free  from 
pores  and  cracks.  If  the  acid  is  able  to  penetrate  to  the 
copper  components,  the  cell  becomes  "poisoned" 
with  copper  and  parts  of  the  plate  yokes  and  pole  bolts 
are  eaten  away  by  rust,  which  is  not  acceptable  from 
the  safety  aspect. 

The  lead-covered  component  is  tested  with  res- 
pect  to  the  presence  of  such  defects  as  cracks,  cavi- 
ties,  voids,  pores  and  the  like. 

Hitherto,  the  most  usual  testing  method  applied  to 
detect  the  presence  of  such  defects  involves  the  use 
of  ultrasonic  techniques.  According  to  known  techni- 
ques,  any  defects  detected  are  remedied  by  flaming 
with  gaseous  hydrogen.  Both  testing  and  remedial 
action  place  high  demands  on  the  professional  skills 
of  the  operators  concerned,  although  the  results  are 
still  not  fully  reliable  despite  the  employment  of  skilled 
persons. 

Accordingly,  one  object  of  the  present  invention  is 
to  provide  a  method  for  detecting  and  eliminating  the 
possible  presence  of  such  defects  as  cracks,  pores, 
cavities,  voids  and  the  like  in  a  relatively  soft  metallic 
protective  covering  on  a  battery  component  compris- 
ing  a  core  of  relatively  hard  material. 

This  object  is  achieved  by  means  of  the  method 
set  forth  in  the  following  Claim  1  .  Further  develop- 
ments  of  the  inventive  method  are  set  forth  in  the 
dependent  claims. 

5  The  method  thus  comprises  encasing  a  battery 
component  provided  with  a  solid,  relatively  soft  moul- 
ded  protective  covering  which  is  liable  to  contain 
defects  in  the  form  of  cracks,  pores,  cavities,  voids  or 
the  like  in  an  impervious,  deformable  layer  and  then 

10  subjecting  the  encased  body  to  isostatic  pressure 
whose  magnitude  exceeds  the  yield  point  of  the  solid 
protective  covering,  so  as  to  deform  the  protective 
covering  material  at  the  locations  of  said  defects  and 
therewith  press  the  defects  together. 

15  The  encasing  layer  may  be  a  thin  elastomeric 
layer  or  covering  and  can  be  removed  upon  comple- 
tion  of  the  isostatic  pressure  treatment.  The  isostatic 
pressure  can  be  applied  with  the  aid  of  known  means, 
for  example  in  accordance  with  the  so-called  wet-bag 

20  technique,  in  which  the  encased  component  is  placed 
in  a  container  in  which  a  liquid  is  pressurized. 

The  encasing  layer  functions  to  prevent  the 
pressure-exerting  medium  from  penetrating  into  the 
defects  and  thereby  preventing  the  collapse  or  com- 

25  pression  of  said  defects. 
In  other  respects,  the  encasing  layer  shall  present 

the  least  possible  resistance  to  isostatic  pressure 
treatment.  The  encasing  layer  preferably  comprises 
an  elastomer  which  will  behave  essentially  as  a  liquid 

30  under  the  pressure  conditions  concerned.  As  will  be 
understood,  the  encasing  layer  must  be  plastically 
workable  and  ductile  under  the  effect  of  the  isostatic 
pressure,  so  that  the  defects  are  pressed  together 
when  the  yield  point  of  the  solid  protective  covering  is 

35  exceeded. 
The  isostatic  pressure  applied  will  preferably  con- 

siderably  exceed  the  yield  point  of  the  protective  cov- 
ering. 

Although  the  invention  is  generally  applicable 
40  within  the  scope  of  Claim  1  ,  the  invention  is  primarily 

intended  for  rendering  a  lead  covering  on  copper  com- 
ponents  intended  to  battery  cells  completely  impervi- 
ous,  and  we  have  found  that  an  isostatic  pressure  of 
about  2000  bars  is  suitable  for  rendering  lead  cover- 

45  ings  impermeable.  Although  still  higher  pressures  can 
be  used  without  problem,  for  instance  pressures  up  to 
4000  bars,  such  high  pressure  levels  apparently 
result  in  higher  costs  without  affording  a  correspond- 
ing  improvement  in  the  sealing  effect  obtained. 

so  The  isostatic  pressure  shall  be  applied  at  such  a 
level  as  to  exceed  at  least  the  yield  point  of  the  pro- 
tective  covering,  and  also  such  as  to  enable  the  ma- 
terial  defining  such  defects  in  the  form  of  cracks  and 
pores  to  move  and  squeeze  together  the  walls  of  said 

55  cracks  and  pores  and  to  collapse  cavities  and  voids 
enclosed  in  the  object. 

Upon  completion  of  the  isostatic  pressure  treat- 
ment  process,  hollows  or  shallows  may  form  on  the 
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surface  of  the  protective  covering,  indicating  where 
large  defects  have  been  collapsed.  These  hollows 
can  be  readily  repaired  with  filler  material,  using 
known  techniques. 

The  inventive  method  is  effected  over  the  whole 
of  the  surface  of  the  component  being  tested,  and 
consequently  there  is  no  necessity  for  the  defects  to 
be  detected  prior  to  rendering  the  protective  covering 
impervious. 

The  inventive  method  can  also  be  carried  out 
much  more  quickly  than  the  described  known  method, 
and  appears  to  provide  more  positive  results. 

in  a  pressure  chamber  in  an  isostatic  press. 

3.  A  method  according  to  Claim  1  or  2,  charac- 
terized  in  that  the  protective  covering  is  com- 

5  prised  of  lead. 

4.  A  method  according  to  Claim  3,  characterized  in 
that  the  isostatic  pressure  is  set  to  about  2000 
bars. 

10 
5.  A  method  according  to  Claim  3  or  4,  charac- 

terized  in  that  the  core  is  comprised  of  copper. 

Example 

Copper  pole  yokes  intended  for  submarine  bat- 
tery  cells  and  provided  with  a  protective  lead  moulding 
exhibited  defects  in  the  form  of  cracks,  pores  and 
cavities  enclosed  in  the  lead  covering  or  moulding. 
One  such  pole  yoke  was  encased  in  a  thin  layer  of  soft 
PVC  and  lowered  into  a  liquid-like  pressure  medium 
in  a  pressure  cylinder  forming  part  of  an  isostatic 
press.  The  thus  encased  pole  yoke  was  then  subjec- 
ted  to  a  pressure  of  2000  bars,  whereafter  the  press- 
ure  was  removed  and  the  encased  component 
removed  from  the  press.  The  casing  was  removed 
and  the  protective  covering  of  the  pole  yoke 
examined.  Upon  examination,  it  was  found  that  the 
walls  of  the  defects  had  been  squeezed  together,  so 
as  to  leave  a  fully  impervious  protective  covering.  The 
latex  encasing  layer  was  applied  by  dipping  the  pole 
yoke  into  a  latex  bath,  and  was  applied  to  a  thickness 
of  about  2  mm.  The  lead  covering  had  a  thickness  of 
about  5  mm. 

6.  A  method  according  to  any  one  of  Claims  1-5, 
15  characterized  by  filling  in  those  hollows  or  shal- 

lows  which  form  on  the  surface  of  the  protective 
covering  at  the  location  of  a  collapsed  defect  as 
a  result  of  placing  the  battery  component  under 
pressure. 
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Claims 

1.  A  method  for  indicating  and  eliminating  possible 
defects,  such  as  cracks,  pores,  cavities,  voids  40 
and  the  like  in  the  protective  covering  of  a  battery 
component,  said  covering  comprising  a  solid, 
outer  moulded  covering  of  ductile,  relatively  soft 
metal  on  a  core  of  relatively  hard  material  , 
characterized  by  encasing  the  protective  cover-  45 
ing  in  an  impervious  casing  and  subjecting  the 
thus  encased  body  comprised  of  said  core  and 
said  protective  covering  to  an  isostatic  pressure 
which  exceeds  the  yield  point  of  the  protective 
covering,  so  as  to  deform  said  protective  covering  so 
at  the  locations  of  said  defects,  the  walls  defining 
said  defects  thereby  being  pressed  together  such 
as  to  eliminate  the  defects. 

A  method  according  to  Claim  1  ,  characterized  in  55 
that  the  encasing  layer  is  a  thin  elastic  layer;  and 
in  that  the  isostatic  pressure  is  applied  to  the 
encased  body  by  means  of  a  pressurized  medium 
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