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Description 

This  invention  relates  to  an  improvement  in  an  insert  assembly  which  is  used  for  mounting  or  securing  vari- 
ous  appliances  or  equipments  onto  a  concrete  surface. 

5  it  is  not  possible  to  weld  metal  members  such  as  steel  plates  and  brackets  directly  to  the  surface  of  a  con- 
crete  structure  such  as  a  concrete  building,  bridge,  dam,  retaining  wall,  breakwater  and  the  like.  For  this  reason, 
an  insert  member  which  is  threadedly  matable  with  a  bolt  member,  is  embedded  within  the  concrete  structure 
in  order  to  mount  various  equipments  onto  the  concrete  surface.  This  kind  of  insert  member  is  generally  made 
of  a  metal  such  as  steel  and  the  like,  and  has  a  configuration  such  that  an  annual  ridge  or  a  laterally  expanded 

10  portion  is  provided  to  increase  the  contact  area  of  the  insert  member  which  contacts  the  concrete,  enhancing 
the  insert  member's  anchoring  performance  to  the  concrete.  Because  this  conventional  insert  member  is  made 
of  metal,  it  tends  to  have  an  inconveniently  heavy  weight  to  handle,  and  also  tends  to  corrode  in  a  rather  short 
period.  The  corrosion  of  the  insert  member  causes  the  deterioration  of  not  only  the  insert  member  itself  but 
also  of  the  concrete  surrounding  the  insert  member.  Furthermore,  when  a  plurality  of  such  insert  members  are 

15  used  at  the  same  time  for  mounting  different  conduits,  that  is,  for  example,  an  electric  cable  conduit,  a  gas  con- 
duit  a  water  conduit  and  a  conduit  for  air  conditioning,  coloured  plastic  caps  and  the  like  attachable  to  the  insert 
members  are  required  to  distinguish  the  insert  members  for  a  particular  conduit  from  other  insert  members. 
These  plastic  caps,  however,  are  costly  and  are  not  refractory,  therefore,  it  is  preferable  not  to  use  a  large  num- 
ber  of  them.  Insert  members  made  of  synthetic  resin  may  solve  the  cost  problem,  however,  it  is  not  refractory 

20  and,  this  time,  a  problem  with  the  insert  member's  yield  strength  would  arise.  In  particular,  when  the  plastic 
insert  member  has  a  neck-like  portion,  the  potential  of  a  crack  or  rupture  would  be  increased  because  of  stress 
concentration  to  the  neck-like  portion. 

To  solve  the  problems  mentioned  above,  the  inventors  have  proposed  an  insert  member  made  of  ceramics 
in  Japanese  Patent  Application  No.  sho  60-282465.  FIG.  1  shows  an  example  of  the  insert  member  prepared 

25  according  to  the  disclosure  of  this  application.  This  insert  member  10  is  of  a  truncated  conical  configuration 
and  has  a  threaded  hole  12  formed  along  the  center  axis  of  the  insert  member  10.  Upon  the  embedding  of  the 
insert  member  10  in  the  concrete  structure  18,  the  smaller  end  face  14  of  the  insert  member  10  is  exposed  so 
that  a  bolt  member  20  can  be  screwed  into  the  threaded  hole  12.  The  bolt  member  20  is,  for  example,  a  con- 
ventional  bolt  including  a  threaded  distal  end  portion  24  and  a  laterally  expanded  head  portion  (not  shown). 

so  The  threaded  hole  12  of  the  insert  member  1  0  opens  not  only  to  the  smaller  end  face  14  but  also  to  the  larger 
end  face  16  of  the  insert  member  10  so  as  to  enable  the  bolt  member  20  to  be  screwed  in  the  hole  12  as  far 
as  the  distal  end  24  of  the  bolt  member  20  reaches  to  the  level  of  the  larger  end  face  16.  This  insert  member 
is  refractory,  and,  because  of  its  improved  configuration,  it  has  less  potential  to  undergo  a  stress  concentration 
than  conventional  insert  members.  However,  since  a  lid  member  22  serving  as  a  water  stop  must  be  fitted  in 

35  the  opening  at  the  larger  end  face  16  to  prevent  the  water  in  the  concrete  from  exuding  through  the  hole  12, 
the  bolt  member  20  is  in  practice  not  allowed  to  be  screwed  so  deeply  as  might  be  expected.  In  particular,  when 
it  is  required  to  adjust  the  length  of  that  portion  of  the  bolt  member  20  protruding  from  the  concrete  surface,  it 
is  not  even  possible  to  bring  the  distal  end  24  into  as  deep  contact  as  it  has  with  the  lid  member  22  (see  the 
phantom  line  in  FIG.  1  )  but  only  to  bring  it  halfway  into  the  threaded  hole  12.  Consequently,  when  an  axial  load 

40  urging  the  bolt  member  20  in  the  direction  indicated  by  arrow  B  is  exerted  on  the  bolt  member  20,  an  axial  tensile 
stress  tends  to  be  induced  in  that  portion  of  the  insert  member  1  0  near  the  larger  end,  that  is,  the  portion  where 
the  bolt  member  20  is  not  inserted.  This  occurrence  of  tensile  stress  in  the  ceramic  insert  member  is  undesir- 
able,  since  its  tensile  strength  is  less  than  its  compressive  strength. 

FR-A-1  ,561  ,627  discloses  an  insert  assembly  for  use  in  a  concrete  structure  for  mounting  equipment  onto 
45  a  concrete  surface,  the  insert  assembly  comprising  :  an  insert  member  which  is  suitable  for  being  embedded 

in  the  concrete  structure  ;  and  a  bolt  member  threadedly  matable  with  the  insert  member  and  arranged  to  be 
anchored  to  and  project  from  the  concrete  surface  when  the  bolt  member  is  mated  with  the  insert  member 
embedded  in  the  concrete  structure,  said  insert  member  having  a  tapered  intermediate  portion  the  tapered  inter- 
mediate  portion  having  an  external  tapered  surface  which  is  inclined  outwardly  with  respect  to  the  longitudinal 

so  axis  (X)  of  the  insert  member  towards  one  end  of  said  tapered  intermediate  portion  and  having  a  threaded 
through  hole  which  extends  along  said  longitudinal  axis  past  said  end  of  said  tapered  intermediate  portion  into 
an  end  wall  portion  which  is  integrally  joined  to  said  end  of  said  tapered  intermediate  portion  and  can  receive 
the  threaded  end  portion  of  the  bolt  member,  said  threaded  through  hole  being  closed  by  an  end  wall  of  said 
end  wall  portion  and  said  end  wall  portion  having  a  transverse  outer  size  not  larger  than  that  of  said  end  of  the 

55  insert  member.  However  the  insert  member  is  made  of  plastic. 
The  present  invention  provides  an  insert  assembly  as  disclosed  in  FR-A-1  ,561  ,627,  characterised  in  that 

the  insert  member  is  made  of  a  ceramic  material  and  the  end  wall  portion  is  tapered  away  from  said  one  end 
in  the  opposite  sense  to  the  taper  of  said  intermediate  portion. 
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In  the  insert  assembly  of  the  invention,  the  bolt  member  is  allowed  to  be  screwed  in  the  threaded  hole  until 
the  distal  end  of  the  bolt  member  reaches  or  advances  past  the  junction  of  the  tapered  end  wall  portion  and 
tapered  intermediate  portion  of  the  insert  member  without  damaging  the  watertightness  of  the  insert  member. 
Therefore,  no  axial  tensile  stress  but  rather  an  axial  compressive  stress  is  induced  in  the  insert  member.  Accord- 

5  ingly,  this  insert  member  is  capable  of  avoiding  a  crack  or  rupture  due  to  a  tensile  stress,  and  shows  a  satis- 
factory  rupture  strength  against  the  axial  load  applied  to  the  bolt  member. 

It  is  preferred  that  the  ceramic  of  which  the  insert  member  is  made  is  an  alumina  ceramics  silicon  carbide 
ceramic  or  a  silicon  nitride  ceramic. 

The  tapered  surface  of  the  intermediate  portion  of  the  insert  member  may  for  example  be  straight  in  axial 
10  cross-section.  The  inclination  angle  of  the  tapered  surface  of  the  intermediate  portion  with  respect  to  the  lon- 

gitudinal  axis,  preferably,  is  not  less  than  1°  and  not  greater  than  45°.  The  tapered  intermediate  portion  may 
be  of  a  truncated  conical  configuration,  a  truncated  polygonal  pyramidal  configuration  or  a  truncated  elliptic  con- 
ical  configuration,  for  example. 

Alternatively,  the  tapered  surface  of  the  intermediate  portion  of  the  insert  member  may  be  convexly  curved 
15  in  its  axial  cross  section,  for  example. 

The  end  wall  portion  may  taper  from  its  inner  face  to  its  outer  face. 
Further  preferred  features  are  defined  in  the  dependent  claims. 
In  the  drawings  : 
FIG.  1  is  a  side-elevational  view  partly  in  section  of  a  conventional  insert  assembly  ; 

20  FIG.  2  is  an  axial  cross-sectional  view  of  an  insert  assembly  according  to  the  present  invention  ; 
FIG.  3  is  a  side-elevational  view  partly  in  section  of  an  insert  member  in  FIG.  2  ; 
FIG.  4  is  an  axial  cross-sectional  view  of  a  modified  form  of  the  insert  member  in  FIG.  2  ; 
FIG.  5  is  a  side-elevational  view  partly  in  section  of  another  modified  form  of  the  insert  member  in  FIG.  2; 
FIG.  6  is  a  schematically  side-elevational  view  partly  in  section  of  equipments  and  a  concrete  structure  used 

25  for  breaking  tests  given  to  test  insert  members  ;  and 
FIG.  7  is  a  cross-sectional  view  of  the  concrete  structure  in  which  an  insert  member  is  embedded,  showing 
the  result  of  the  breaking  tests  ; 
Referring  now  to  FIGS.  2  to  7,  the  same  parts  as  those  in  FIG.  1  are  designated  by  the  same  reference 

numerals,  and  descriptions  thereof  will  be  omitted. 
30  FIG.  2  illustrate  an  insert  assembly  according  to  the  present  invention,  in  which  reference  numeral  30  desig- 

nates  a  ceramic  insert  member  adapted  to  be  embedded  in  a  concrete  structure.  This  insert  member  30  consists 
of  three  portions,  namely,  an  intermediate  portion  (hereinafter  referred  to  as  an  insert  body)  32  of  a  truncated 
conical  configuration,  a  hollow  cylindrical  guide  portion  34  coaxially  and  integrally  joined  to  the  smaller  end  of 
the  insert  body  32  and  an  end  wall  portion  36  integrally  joined  to  the  larger  end  33  (which  is  shown  by  the  phan- 

35  torn  line)  of  the  insert  body  32.  The  insert  body  32  has  a  threaded  hole  12  formed  along  the  center  axis  X  thereof. 
The  hollow  38  of  the  guide  portion  34  is  aligned  and  communicated  with  the  threaded  hole  12  of  the  insert  body 
32  to  allow  a  bolt  member  20  to  be  screwed  in  the  threaded  hole  12  therethrough.  The  end  wall  portion  36  is 
of  a  truncated  conical  configuration  of  which  larger  end  is  coaxially  connected  to  the  larger  end  33  of  the  insert 
body  32.  The  diameter  of  the  larger  end  of  the  end  wall  portion  36  in  FIG.  2  is  generally  equal  to  that  of  the 

40  insert  body  32,  however,  the  former  may  be  smaller  than  the  latter.  The  end  wall  portion  36  has  a  supplementary 
threaded  hole  40  formed  in  the  inner  face  thereof.  This  supplementary  hole  40  is  aligned  and  communicated 
with  the  threaded  hole  12  of  the  insert  body  32  to  receive  the  distal  end  portion  of  the  bolt  member  20.  The 
internal  thread  42  of  the  supplementary  hole  40  is  continuously  formed  from  the  internal  thread  44  of  the 
threaded  hole  12,  that  is,  the  major  and  minor  diameters  of  the  thread  42  are  equal  to  those  of  the  thread  44, 

45  and  also  the  leads  of  the  threads  42  and  44  are  equal  to  each  other. 
As  shown  in  FIG.  3,  the  tapered  side  face  46  of  the  insert  body  32  is  inclined  at  an  angle  6  with  respect  to 

the  longitudinal  axis  X  of  the  insert  member  30.  The  angle  8,  i.e.,  the  cone  generating  angle  of  the  insert  body 
32  is  not  less  than  1  °  and  not  greater  than  45°,  and  preferably  in  the  range  of  1  5°  to  30°.  Below  1  °,  the  resultant 
insert  member  30  is  not  expected  to  have  a  satisfactory  anchoring  performance  to  the  concrete  structure, 

so  whereas,  at  45°  and  above,  when  an  axial  load  is  applied  to  the  bolt  member  20  mated  with  the  insert  member 
30,  there  is  a  potential  of  a  tensile  stress  being  induced  in  the  insert  body  32,  particularly,  in  the  larger  end 
portion  of  the  body  32.  The  best  rupture  strength  of  the  insert  body  32  is  obtained  when  the  angle  6  is  15°  to 
30°. 

To  maintain  the  proper  rupture  strength  of  the  insert  member  30,  it  is  preferred  that  the  tube  wall  of  the 
55  insert  body  32  at  its  smaller  end  has  a  thickness  T  defined  by  the  following  formula  : 

T  =  k-H 
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where  k  is  a  constant  in  the  range  of  4  to  5,  and  H  is  the  height  of  the  thread  44  formed  instead  the  hole  12. 
More  specifically,  the  tube  wall's  thickness  T  of  the  insert  body  32  at  its  smaller  end  is  preferred  to  be  about 
four  to  five  times  thicker  than  the  height  H  of  the  thread  44.  According  to  this  relationship  between  the  thickness 
T  and  the  height  H  as  well  as  the  length  L,  of  the  insert  body  32  and  the  diameter  D  of  the  larger  end  33  of  the 

5  insert  body  32,  the  inclination  angle  9  is  concretely  determined.  The  entire  tube  wall  of  the  guide  portion  34 
has  a  uniform  thickness,  and  the  length  L2of  the  guide  portion  34  is  determined  regarding  the  rupture  strength 
of  the  entire  insert  member  30. 

The  process  for  preparing  the  insert  member  mentioned  above  will  now  be  described.  First,  a  mold  made 
of  a  rubber  substance  and  having  an  internal  configuration  which  fits  around  the  insert  member  30  is  prepared. 

10  Then,  a  threaded  core  member  such  as  a  bolt  substantially  equivalent  to  the  bolt  member  20  is  coaxially  fixed 
inside  the  mold.  Powdery  material  for  ceramics,  such  as  AI2O3,  SiC  and  Si3N4,  having  a  particle  size  of  about 
20  to  30  jim  is  filled  within  the  mold.  The  air  is  eliminated  from  the  inside  of  the  mold,  and  thereafter,  hydraulic 
pressure  of  9.81  x  1  010  N  to  2.94  x  1  011  N  (1  ,000  to  3,000  t/cm2)  is  applied  on  the  mold,  forming  a  compact  out 
of  the  powdery  material.  The  mold  is  removed  from  the  resultant  compact  and  then  the  core  member  is 

15  unscrewed  from  the  compact.  Lastly,  the  compact  is  sintered  at  a  temperature  of  about  1,700°C,  resulting  in 
the  ceramic  insert  member  30  shown  in  FIG.  2.  As  described  above,  the  preparing  of  the  insert  member  is  simple 
and  easy,  and  moreover,  the  inclination  angle  0  of  the  insert  body  32  which  is  from  1°  to  45°  is  convenient  for 
preventing  any  air  spaces  from  being  produced  in  the  insert  member  during  the  preparation  process.  Accord- 
ingly,  it  is  expected  to  efficiently  manufacture  high  quality  insert  members  with  excellent  dimensional  accuracy. 

20  The  insert  member  30  thus  prepared  is  embedded,  as  shown  in  FIG.  2,  in  a  concrete  structure  1  8  to  mount 
different  equipments  onto  the  surface  26  of  the  concrete  structure.  In  order  to  embed  the  insert  member  30, 
the  insert  member  30  is  detachably  attached  to  the  inner  surface  of  a  form  for  concrete  placing,  and  then  con- 
crete  is  placed  inside  the  form.  The  attachment  of  the  insert  member  30  onto  the  form  is  achieved  by  fixing  a 
projection  member  on  the  inner  surface  of  the  form  and  by  firmly  fitting  the  projection  member  in  the  hollow  38 

25  of  the  guide  portion  34.  The  removal  of  the  form  after  the  hardening  of  the  concrete  results  in  the  embedding 
of  the  insert  member  30  in  such  a  mannerthatthe  free  end  of  the  guiding  portion  34  is  exposed.  The  bolt  member 
20  is  threadedly  engaged  with  the  insert  member  30  in  mounting  or  securing  an  appliance,  e.g.,  a  gas  conduit 
to  the  concrete  surface  26,  in  other  words,  the  appliance  can  be  secured  to  the  concrete  surface  26  by  means 
of  the  bolt  member  20  screwed  into  the  threaded  hole  12  of  the  insert  body  32  through  the  hollow  38  of  the 

30  guide  portion  34.  Upon  the  engagement  of  the  bolt  member  20,  since  the  end  wall  portion  36  seals  the  larger 
end  33  of  the  insert  body  32  and  also  since  the  supplementary  threaded  hole  40  is  provided  in  the  end  wall 
portion  36,  the  bolt  member  20,  as  shown  in  FIG.  2,  is  allowed  to  be  screwed  in  the  threaded  hole  12  until  its 
distal  end  24  reaches  or  advances  over  the  larger  end  33  of  the  insert  body  32  without  damaging  the  water- 
tightness  of  the  insert  member  30. 

35  The  bolt  member  20  thus  securing  the  appliance  on  the  concrete  surface,  particularly  when  it  serves  as  a 
hanging  bolt  is  usually  subjected  to  an  axial  load  which  urges  the  bolt  member  20  in  a  direction  indicated  by 
arrow  C.  This  axial  load  is  transmitted  to  the  concrete  structure  18  via  the  tapered  side  face  46  of  the  insert 
body  32,  whereby  the  reaction  force  is  applied  uniformly  to  the  conical  side  face  46  by  the  concrete  structure 
18.  However,  since  the  bolt  member  20  is  engaged  with  the  insert  member  30  as  deeply  as  the  distal  end  24 

40  reaches  or  proceeds  over  the  larger  end  33  of  the  insert  body  32,  no  axial  tensile  stress  but  an  axial  compressive 
stress  is  induced  in  the  insert  member  30.  Therefore,  this  ceramic  insert  member  30  can  avoid  a  crack  or  rupture 
due  to  a  tensile  stress,  and  shows  a  satisfactory  rupture  strength  against  the  axial  load  applied  to  the  bolt  mem- 
ber  20.  Furthermore,  because  of  the  wedge-like  configuration  of  the  insert  body  32,  the  more  load  the  bolt  mem- 
ber  20  is  subjected  to,  the  more  firmly  the  insert  member  30  contacts  the  concrete  structure  18.  The  result  is 

45  that  the  insert  member  30  in  connection  with  the  concrete  structure  1  8  shows  an  excellent  anchoring  perform- 
ance. 

When  the  length  of  that  portion  50  of  the  bolt  member  20  projecting  from  the  concrete  surface  26  must  be 
adjusted  due  to  a  different  thickness  of  the  material  such  as  steel  plate  to  be  secured,  the  bolt  member  20  may be  advanced  or  drawn  back  as  long  as  the  distal  end  24  of  the  bolt  member  20  is  within  the  supplementary 

so  hole  40.  That  is,  in  this  insert  assembly,  it  is  enabled,  without  bringing  the  distal  end  24  of  the  bolt  member  20 
to  a  position  halfway  in  the  threaded  hole  12,  to  adjust  the  length  of  the  projecting  portion  50  to  a  length  of  L3 
to  L3  +  dL,  where  dL  is  equal  to  the  length  U  of  the  supplementary  threaded  hole  40  (see  FIG.  2). 

FIG.  4  illustrates  a  modified  form  of  the  insert  member  in  FIG.  2,  in  which  a  cylindrical  guide  portion  54  is 
separately  formed  from  the  remainder  of  the  insert  member  52  and  the  guide  portion  54  is  detachably  connected 

55  to  the  smaller  end  56  of  an  insert  body  58.  More  specifically,  the  threaded  hole  12  is  provided  at  its  opening 
with  an  engaging  section  60  having  a  larger  inner  diameter  than  the  remainder  of  the  threaded  hole  12,  and 
one  of  the  opposite  end  sections  of  the  guide  portion  54  is  fitted  in  the  engaging  section  60.  In  this  construction, 
depending  on  the  thickness  of  the  concrete  structure  18  in  which  the  insert  member  52  is  to  be  embedded,  it 
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is  possible  to  adjust  the  distance  S  between  the  concrete  surface  26  and  the  insert  body  58  by  connectina  the guide  portions  of  different  lengths  to  the  insert  body  58. 
FIG.  5  shows  another  modified  form  of  the  insert  member  in  FIG.  2,  in  which  an  insert  body  62  is  tapered toward  a  guide  portion  64  in  such  a  manner  that  the  tapered  side  face  66  thereof  in  an  axial  cross  section  is 5  convexly  curved.  Reference  numeral  68  designates  a  recesse  formed  in  the  side  face  of  the  insert  member  70 to  avoid  rotat.onal  movement  of  the  insert  member  70  when  it  is  embedded  in  the  concrete.  In  this  construction the  reaction  force  to  be  exerted  on  the  iapered  side  face  66  by  the  concrete  structure  18  reduces  gradually toward  the  larger  end  of  the  insert  body  62  whereby,  when  the  bolt  member  20  is  not  screwed  in  the  threaded hole  12  so  deeply  as  the  distal  end  24  comes  into  the  supplementary  hole  40,  the  tensile  stress  to  be  induced 10  in  the  larger  end  portion  of  the  insert  body  62  is  considerably  less  than  that  to  be  induced  in  the  insert  body  32 shown  in  FIG.  2. 
Although  in  the  foregoing  embodiments,  the  insert  bodies  32,  58  and  62  and  the  end  wall  portion  36  are of  truncated  conical  configurations,  they  may  be  of  truncated  polygonal  pyramidal  configurations  or  of  truncated elliptic  conical  configurations.  In  such  configurations,  the  insert  members  are  enabled  to  prevent  rotational 15  movement  when  they  are  embedded  in  the  concrete.  Furthermore,  instead  of  the  end  wall  portion  36  an  end wall  portion  of  a  cylindrical  configuration  may  be  employed.  This  cylindrical  end  wall  portion  must  have  an  outer diameter  smaller  than  that  of  the  larger  end  of  the  insert  body. 
In  addition,  the  insert  members  in  the  preceding  embodiments  may  be  colored  during  their  preparation  in order  to  distinguish  themselves  from  other  insert  members  used  for  different  purposes.  More  specifically  when 20  the  insert  members  for  different  conduits,  that  is,  for  instance,  an  electric  cable  conduit,  a  gas  conduit  a  water conduit  and  an  air  conduit,  are  colored  differently,  securing  operation  for  each  conduit  onto  the  concrete  surface is  made  efficient  and  effective,  and  mistakes  in  securing  operation  is  reduced. 
Breaking  tests  given  to  the  insert  members  are  now  described  hereunder. 

25  Example  1 

A  test  insert  member  equivalent  to  the  foregoing  first  embodiment  shown  in  FIG.  2,  having  50  mm  axial length  and  25  mm  outer  diameter  at  the  larger  end  portion,  was  prepared.  This  test  insert  member  30  was embedded  in  the  concrete  structure  18  as  shown  in  FIG.  6.  Asteel  tension  bar  72  having  a  threaded  end  portion 30  b  threadedly  engaged  with  the  test  member  30.  Axial  tensile  load  was  applied  to  the  tension  bar  72  by  means of  a  ram  chair  74  and  jack  76  fixed  above  the  test  member  30,  and  was  increased  until  any  one  of  the  test  mem- ber  30.  tensran  bar  72  and  concrete  structure  18  was  broken.  The  tensile  load  applied  to  the  tension  bar  72 was  determined  by  a  load  cell  78  which  was  operatively  connected  to  the  jack  76.  The  result  was  that  the  con- crete  structure  18  was  broken  as  shown  in  FIG.  7  when  a  tensile  load  of  23.4  KN  (2,390  kg)  was  applied  to  the 35  tension  bar  72.  This  result  means  that  the  test  insert  member  30  was  subjected  mainly  to  a  compression  and that  the  breaking  load  of  the  test  insert  member  30  is  more  than  23.4  kN  (2,390  kg).  This  value  of  the  determined tensile  load  Pb,  i.e.,  the  compressive  load  applied  to  the  test  insert  member  upon  the  destruction  of  the  concrete structure  18  is  shown  in  Table  1  with  the  design  load  Pd  of  the  insert  member  30. 
The  design  load  Pd  is  defined  by  the  following  formula  : 

40  Pd  =  2/3  •  asy  •  A 

where  osy  is  the  yield  stress  of  steel  which  is  about  235  MPa  (2,400  kg/cm*),  and  A  is  the  stress  area  of  the tension  bar  72  which  is  about  58  x10^M*  (0.58  cm*).  In  addition,  the  major  diameter  of  the  tension  bar  72  is 10  mm. 

30 

35 

45 
Example  2 

A  test  insert  member  equivalent  to  the  foregoing  modified  form  shown  in  FIG.  4,  having  50  mm  entire  axial length,  25  mm  outer  diameter  at  the  larger  end  portion  and  15  mm  axial  length  of  the  guide  portion,  was  prep- so  ared.  A  breaking  test  the  same  as  in  Example  1  was  given  to  this  test  insert  member.  The  result  was  that  the concrete  structure  18  was  broken  in  the  same  manner  as  shown  in  FIG.  7  when  a  tensile  load  of  21  3  kN  (2  179 kg)  was  applied  to  the  tension  bar  72.  This  result  means  that  the  test  insert  member  was  subjected  mainly  to a  compression,  and  that  the  breaking  load  of  the  test  insert  member.is  more  than  21  .3  kN  (2,170  kg)  This  value of  the  determined  tensile  load  Pb,  i.e.,  the  compressive  load  applied  to  the  test  insert  member  upon  the  des- 55  buebon  of  the  concrete  structure  18  is  shown  in  Table  1  with  the  design  load  Pd  of  the  insert  member.  The design  load  Pd  of  the  test  insert  member  is  defined  by  the  same  formula  given  in  Example  1 
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T a b l e   1 

Pb  (kN)  Pd  (kN)  S a f e t y   F a c t o r   ( P b / P d )  

Example   1  23.4  9.12  2 . 6  

Example   2  21.3  .  9.12  2 . 3  

10 

15 
As  shown  in  Table  1  ,  it  will  be  understood  that  the  breaking  load  of  the  test  insert  members  is  substantially 

greater  than  the  design  load  thereof,  that  is,  the  insert  member  according  to  the  present  invention  has  excellent 
rupture  strength. 

20 
Claims 

1  .  An  insert  assembly  for  use  in  a  concrete  structure  (1  8)  for  mounting  equipment  onto  a  concrete  surface 
(26),  the  insert  assembly  comprising  :  an  insert  member  (30,  52,  70)  which  is  suitable  for  being  embedded  in 
the  concrete  structure  (18)  ;  and  a  bolt  member  (20)  threadedly  matable  with  the  insert  member  (30,  52,  70) 
and  arranged  to  be  anchored  to  and  project  from  the  concrete  surface  (26)  when  the  bolt  member  (20)  is  mated 
with  the  insert  member  (30,  52,  70)  embedded  in  the  concrete  structure  (18),  said  insert  member  (30,  52,  70) 
having  a  tapered  intermediate  portion  (32,  58,  62),  the  tapered  intermediate  portion  having  an  external  tapered 
surface  (46,  66)  which  is  inclined  outwardly  with  respect  to  the  longitudinal  axis  (X)  of  the  insert  member  towards 
one  end  (33)  of  said  tapered  intermediate  portion  and  having  a  threaded  through  hole  (12,  40)  which  extends 
along  said  longitudinal  axis  past  said  end  (33)  of  said  tapered  intermediate  portion  into  an  end  wall  portion  (36) 
which  is  integrally  joined  to  said  end  of  said  tapered  intermediate  portion  and  can  receive  the  threaded  end 
portion  (24)  of  the  bolt  member  (20),  said  threaded  through  hole  (12,  40)  being  closed  by  an  end  wall  of  said 
end  wall  portion  and  said  end  wall  portion  having  a  transverse  outer  size  not  larger  than  that  of  said  end  (33) 
of  the  insert  member,  characterised  in  that  the  insert  member  (30,  52,  70)  is  made  of  a  ceramic  material  and 
the  end  wall  portion  (36)  is  tapered  away  from  said  one  end  (33)  in  the  opposite  sense  to  the  taper  of  said  inter- 
mediate  portion  (32,  58,  62). 

2.  An  insert  assembly  according  to  claim  1  ,  wherein  the  end  wall  portion  (36)  tapers  from  an  inner  end  face 
thereof  to  an  outer  end  face  thereof. 

3.  An  insert  assembly  according  to  claim  1  or  claim  2,  wherein  the  tapered  surface  (46)  of  the  intermediate 
portion  (32,  58)  of  the  insert  member  (30,  52,  70)  is  straight  in  axial  cross  section. 

4.  An  insert  assembly  according  to  claim  3,  wherein  the  inclination  angle  of  the  tapered  surface  (46)  of  said 
intermediate  portion  (32,  58,  62)  with  respect  of  the  longitudinal  axis  (X)  is  notless  than  1°  and  not  greater  than 
45°. 

5.  An  insert  assembly  according  to  claim  2,  wherein  the  tapered  intermediate  portion  (32,  58)  or  the  end 
wall  portion  (36)  of  the  insert  member  (30,  52,  70)  is  of  a  substantially  truncated  conical  configuration. 

6.  An  insert  assembly  according  to  claim  2,  wherein  the  tapered  intermediate  portion  (32)  or  the  end  wall 
portion  (36)  of  the  insert  member  (30,  52,  70)  is  of  a  substantially  truncated  polygonal  pyramidal  configuration. 

7.  An  insert  assembly  according  to  claim  2,  wherein  the  intermediate  portion  (32)  or  the  end  wall  portion 
(36)  of  the  insert  member  (30,  52,  70)  is  of  a  substantially  truncated  elliptic  conical  configuration. 

8.  An  insert  assembly  according  to  claim  1  or  claim  2,  wherein  the  tapered  surface  (66)  of  the  insert  member 
(70)  is  convexly  curved  in  its  axial  cross  section. 

9.  An  insert  assembly  according  to  any  preceding  claim,  wherein  the  insert  member  (30)  includes  a  tube 
wall  having  a  thickness  (T)  at  the  other  end  (56)  of  the  tapered  intermediate  portion  (32,  58,  62)  of  the  insert 
member  (30),  approximately  four  to  five  times  thicker  than  the  height  (H)  of  the  thread  (44)  formed  inside  the 
threaded  hole  (12)  thereof. 

10.  An  insert  assembly  according  to  any  preceding  claim,  wherein  the  insert  member  (30,  52,  70)  further 
comprises  a  tubular  ceramic  guide  portion  (34,  54,  64)  coaxially  connected  to  the  other  end  (56)  of  the  tapered 
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intermediate  portion  (32,  58,  62)  of  the  insert  member  (30,  52,  70),  the  interior  (38)  of  the  guide  portion  (34, 
54,  64)  being  in  communication  with  the  threaded  hole  (12)  of  the  tapered  intermediate  portion  so  that  the  bolt 
member  (20)  can  be  screwed  in  the  threaded  hole  (12)  through  the  interior  of  said  guide  portion. 

1  1  .  An  insert  assembly  according  to  any  preceding  claim  wherein  the  insert  member  (30,  52,  70)  is  com- 
posed  of  an  aluminia,  silicon  carbide  or  silicon  nitride  ceramic. 

Patentanspruche 

10  1  .  Einsatz  fur  die  Verwendung  bei  einer  Betonkonstruktion  (1  8)  zum  Anbringen  einer  Einrichtung  an  einer 
Betonoberflache  (26),  wobei  der  Einsatz  aufweist  :  einen  Einsatzkorper  (30,  52,  70),  der  dazu  geeignet  ist,  in 
die  Betonkonstruktion  (18)  eingebettet  zu  werden  ;  und  ein  Schraubenglied  (20),  das  mit  dem  Einsatzkorper 
(30,  52,  70)  in  Gewindeeingriff  bringbar  und  dazu  eingerichtet  ist,  an  der  Betonoberflache  (26)  verankert  zu 
werden  und  aus  dieser  vorzuspringen,  wenn  das  Schraubenglied  (20)  mit  dem  Einsatzkorper  (30,  52,  70)  in 

15  Eingr'rff  gebracht  ist,  der  in  der  Betonkonstruktion  (18)  eingebettet  ist,  wobei  der  genannte  Einsatzkorper  (30, 
52,  70)  einen  sich  verjungenden  Zwischenteil  (32,  58,  62)  aufweist,  wobei  der  verjungte  Zwischenteil  eine 
au&ere,  sich  verjungende  Oberflache  (46,  66),  die  relativ  zur  Langsachse  (X)  des  Einsatzkorpers  gegen  ein 
Ende  (33)  des  verjungten  Zwischenteils  hin  nach  auswarts  geneigtveriauft,  und  eine  Gewindebohrung  (12,  40) 
aufweist,  die  sich  lings  dergenannten  Langsachse  uberdas  genannte  Ende  (33)  des  genannten  Zwischenteils 

20  hinaus  in  einen  Endwandteil  (36)  hinein  erstreckt,  der  mit  dem  genannten  Ende  des  genannten  verjungten  Zwi- 
schenteils  einstuckig  verbunden  ist  und  den  mit  Gewinde  versehenen  Endteil  (24)  des  Schraubengliedes  (20) 
aufnehmen  kann,  wobei  die  genannte  Gewindebohrung  (12,  40)  durch  eine  Endwand  des  genannten  Endwand- 
teiles  geschlossen  ist  und  der  genannte  Endwandteil  eine  au&ere  Querabmessung  besitzt  die  nicht  grofler  ist 
als  diejenige  des  genannten  Endes  (33)  des  Einsatzkorpers,  dadurch  gekennzeichnet,  daB  der  Einsatzkorper 

25  (30,  52,  70)  aus  einem  keramischen  Werkstoff  gefertigt  ist  und  der  Endwandteil  (36),  von  dem  genannten  einen 
Ende  (33)  ausgehend,  sich  in  einem  Sinne  verjungt,  der  zu  der  Verjungung  des  genannten  Zwischenteiles  (32, 
58,  62)  entgegengesetzt  ist 

2.  Einsatz  nach  Anspruch  1  ,  bei  dem  der  Endwandteil  (36)  sich  von  seiner  inneren  Endseite  zu  seiner  auBe- 
ren  Endseite  hin  verjungt. 

30  3.  Einsatz  nach  Anspruch  1  oder2,  bei  dem  die  sich  verjungende  Oberflache  (46)  des  Zwischenteils  (32, 
58)  des  Einsatzkorpers  (30,  52,  70)  im  Axialschnitt  geradlinig  ist. 

4.  Einsatz  nach  Anspruch  3,  bei  dem  der  Neigungswinkel  der  sich  verjungenden  Oberflache  (46)  des 
genannten  Zwischenteils  (32,  58,  62)  relativ  zur  Langsachse  (X)  nicht  geringer  als  1  °  und  nicht  groSer  als  45° 
ist 

35  5.  Einsatz  nach  Anspruch  2,  bei  dem  der  verjungte  Zwischenteil  (32,  58)  oder  der  Endwandteil  (36)  des 
Einsatzkorpers  (30,  52,  70)  von  im  wesentlichen  kegelstumpfformiger  Gestalt  ist 

6.  Einsatz  nach  Anspruch  2,  bei  dem  der  verjungte  Zwischenteil  (32)  oder  der  Endwandteil  (36)  des  Ein- 
satzkorpers  (30,  52,  70)  im  wesentlichen  die  Form  einer  abgestumpften  mehreckigen  Pyramide  hat 

7.  Einsatz  nach  Anspruch  2,  bei  dem  der  Zwischenteil  (32)  oder  der  Endwandteil  (36)  des  Einsatzkorpers 
40  (30,  52,  70)  im  wesentlichen  eine  abgestumpfte  elliptische  Kegelform  besitzt. 

8.  Einsatz  nach  Anspruch  1  oder  2,  bei  dem  die  sich  verjungende  Oberflache  (66)  des  Einsatzkorpers  (70) 
im  Axialschnitt  konvex  gekrummt  ist 

9.  Einsatz  nach  einem  der  vorausgehenden  Anspruche,  bei  dem  der  Einsatzkorper  (30)  eine  Rohrwandung 
aufweist  die  am  anderen  Ende  (56)  des  verjungten  Zwischenteils  (32,  58,  62)  des  Einsatzkorpers  (30)  eine 

45  Wandstarke  (T)  besitzt,  die  etwa  4  bis  5  mal  groBer  ist  als  die  Gewindetiefe  (H)  des  innerhalb  von  dessen  Gewin- 
debohrung  (12)  ausgebildeten  Gewindes  (44). 

1  0.  Einsatz  nach  einem  der  vorausgehenden  Anspruche,  bei  dem  der  Einsatzkorper  (30,  52,  70)  au&erdem 
einen  rohrformigen  keramischen  Fuhrungsteil  (34,  54,  64)  besitzt,  derkoaxial  mit  dem  anderen  Ende  (56)  des 
verjungten  Zwischenteils  (32,  58,  62)  des  Einsatzkorpers  (30,  52,  70)  verbunden  ist,  wobei  der  Innenraum  (38) 

50  des  Fuhrungsteils  (34,  54,  64)  mit  der  Gewindebohrung  (12)  des  verjungten  Zwischenteils  in  Verbindung  ist, 
so  daS  das  Schraubenglied  (20)  durch  den  Innenraum  des  genannten  Fuhrungsteils  hindurch  in  die  Gewinde- 
bohrung  (12)  einschraubbar  ist. 

1  1  .  Einsatz  nach  einem  der  vorausgehenden  Anspruche,  bei  dem  der  Einsatzkorper  (30,  52,  70)  aus  einem 
Aluminiumoxid-,  Siliciumcarbid-  oder  Siliciumnitrid-Keramikmaterial  aufgebaut  ist. 

55 
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Revendications 

1.  Un  dispositif  d'insertion  utilise  dans  une  structure  en  beton  (18)  pour  monter  des  equipements  sur  une 
surface  en  beton  (26),  !e  dispositif  d'insertion  comprenant  :  un  element  d'insertion  (30,  52,  70)  apte  a  §tre  noye 

5  dans  la  structure  en  beton  (18)  ;  et  un  element  fonmant  boulon  (20),  visse  avec  I'element  d'insertion  (30,  52, 
70)  et  agence  pour  §tre  ancre  a  la  surface  en  beton  (26)  etfaire  saillie  hors  de  celle-ci  lorsque  I'element  formant 
boulon  (20)  est  visse  avec  I'element  d'insertion  (30,  52,  70)  noye  dans  la  structure  en  beton  (1  8),  ledit  element 
d'insertion  (30,  52,  70)  ayant  une  partie  intermediaire  conique  (32,  58,  62),  la  partie  intermediaire  conique  ayant 
une  surface  exterieure  conique  (46,  66)  inclinee  vers  I'exterieur  par  rapport  a  I'axe  longitudinal  (X)  de  I'element 

10  d'insertion  vers  une  extremite  (33)  de  ladite  partie  intermediaire  conique  et  avant  un  trou  traversant  taraude 
(12,  40)  se  prolongeant  le  long  dudit  axe  longitudinal,  au  dela  de  ladite  extremite  (33)  de  ladite  partie  interme- 
diaire  conique,  dans  une  partie  de  paroi  d'extremite  (36)  fixee  monobloc  a  ladite  extremite  de  ladite  partie  inter- 
mediaire  conique  et  pouvant  recevoirla  partie  d'extremite  taraudee  (24)  de  I'element  formant  boulon  (20),  ledit 
trou  traversant  taraude  (12,  40)  etant  ferme  par  une  paroi  d'extremite  de  ladite  partie  de  paroi  d'extremite,  et 

15  ladite  partie  de  paroi  d'extremite  ayant  une  dimension  exterieure  transversale  non  superieure  a  celle  de  ladite 
extremite  (33)  de  I'element  d'insertion,  caracterise  en  ce  que  I'element  d'insertion  (30,  52,  70)  est  realise  a  partir 
d'un  materiau  de  ceramique  et  que  la  partie  de  paroi  d'extremite  (36)  s'effile  a  partir  de  ladite  extremite  (33) 
dans  la  direction  opposee  au  cone  de  ladite  partie  intermediaire  (32,  58,  62). 

2.  Un  dispositif  d'insertion  selon  la  revendication  1,  dans  lequel  la  partie  de  paroi  d'extremite  (36)  diminue 
20  en  cone  a  partir  d'une  face  d'extremite  interieure  de  celui-ci  vers  une  face  d'extremite  exterieure  de  celui-ci. 

3.  Un  dispositif  d'insertion  selon  la  revendication  1  ou  2,  dans  lequel  la  surface  conique  (46)  de  la  partie 
intermediaire  (32,  58)  de  I'element  d'insertion  (30,  52,  70)  est  rectiligne  en  coupe  transversale  axiale. 

4.  Un  dispositif  d'insertion  selon  la  revendication  3,  dans  lequel  Tangle  d'inclinaison  de  la  surface  conique 
(46)  de  ladite  partie  intermediaire  (32,  58,  70),  par  rapport  a  I'axe  longitudinal  (X)  n'est  pas  inferieur  a  1°  ni 

25  superieur  a  45°. 
5.  Un  dispositif  d'insertion  selon  la  revendication  2,  dans  lequel  la  partie  intermediaire  conique  (32,  58)  ou 

la  partie  de  paroi  d'extremite  (36)  de  I'element  d'insertion  (30,  52,  70)  est  d'une  configuration  sensiblement  en 
cdne  tronque. 

6.  Un  dispositif  d'insertion  selon  la  revendication  2,  dans  lequel  la  partie  intermediaire  conique  (32)  ou  la 
30  partie  de  paroi  d'extremite  (36)  de  I'element  d'insertion  (30,  52,  70)  est  d'une  configuration  en  pyramide,  sen- 

siblement  en  polygone  tronque. 
7.  Un  dispositif  d'insertion  selon  la  revendication  2,  dans  lequel  la  partie  intermediaire  (32)  ou  la  partie  for- 

mant  paroi  d'extremite  (36)  de  I'element  d'insertion  (30,  52,  70)  est  d'une  configuration  elliptique  sensiblement 
en  cone  tronque. 

35  8.  Un  dispositif  d'insertion  selon  la  revendication  1  ou  2,  dans  lequel  la  surface  conique  (66)  de  I'element 
d'insertion  (70)  est  en  courbe  convexe  dans  sa  coupe  transversaie  axiale. 

9.  Un  dispositif  d'insertion  selon  I'une  quelconque  des  precedentes  revendications,  dans  lequel  I'element 
d'insertion  (30)  comprend  une  paroi  tubulaire  ayant,  a  I'autre  extremite  (56)  de  la  partie  intermediaire  conique 
(32,  58,  62)  de  I'eJement  d'insertion  (30),  une  epaisseur  (T),  approximativement  quatre  a  cinq  fois  superieure 

40  a  la  hauteur  (H)  du  filetage  (44)  forme  a  I'interieur  de  son  trou  taraude  (12). 
10.  Un  dispositif  d'insertion  selon  Tune  quelconque  des  precedentes  revendications,  dans  lequel  I'element 

d'insertion  (30,  52,  70)  comprend  en  outre  une  partie  en  forme  de  guide  tubulaire,  en  ceramique  (34,  54,  64), 
reliee  coaxialement  a  I'autre  extremite  (56)  de  la  partie  intermediaire  conique  (32,  58,  62)  de  I'element  d'inser- 
tion  (30,  52,  70),  I'interieur  (38)  de  la  partie  en  forme  guide  (34,  54,  64)  6tant  en  communication  avec  le  trou 

45  taraude  (12)  de  la  partie  intermediaire  conique,  de  maniere  que  I'element  formant  boulon  (20)  puisse  Stre  visse 
dans  le  trou  taraude  (12)  a  travers  I'interieur  de  ladite  partie  en  forme  de  guide. 

1  1.  Un  ensemble  d'insertion  selon  I'une  quelconque  des  precedentes  revendications,  dans  lequel  I'element 
cf  insertion  (30,  52,  70)  est  compose  d'une  ceramique  d'alumine,  de  carbure  de  silicium  ou  de  nitrure  de  silicium. 

so 
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