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©  Rivetting  apparatus  and  method. 
@  A  portable  or  fixed  rivetting  system  incorporates  a base 
11,  a  punch  14  and  a  flat  anvil  12  having  a  substantial  inertia 
and  movable  on  base 11.  A  hollow  rivet  17  is  driven  by  punch 
14  through  sheet  15  and  into  sheet  16.  A  piercing  edge  22  of 
the  rivet  cuts  through  sheet  15  and  penetrates  substantially 
into  sheet  16.  When  the  anvil  12  retracts  t,o  base  11  and 
increased  rivetting  force  causes  protuding  portion  23  to  flow 
outward,  expanding  the  end  of  the  rivet  and  thus  setting  it. 



This  inven t ion   r e l a t e s   to  r i v e t t i n g   appa ra tu s   and  to  a  method  o f  

r i v e t t i n g .   The  i n v e n t i o n   is  p a r t i c u l a r l y   but  not  e x c l u s i v e l y  

concerned  with  a  r i v e t t i n g   system  for  r i v e t t i n g   shee t s   in  which  a  

r i v e t   with  a  preformed  head  is  used  and  in  which  on  the  o p p o s i t e  

side  of  the  workpiece  from  the  head  the  r i v e t   is  s u b s t a n t i a l l y   f l u s h  

with  the  sur face   of  the  w o r k p i e c e .  

According  to  a  f i r s t   a spec t   of  the  i n v e n t i o n   there   is  provided  a 

method  of  r i v e t t i n g   compr i s ing   the  s teps   of  holding  a  f l a t   a n v i l  

a g a i n s t   a  workpiece,   d r i v i n g   the  shank  of  a  hollow  shanked  r i v e t  

into  the  workpiece  from  one  side  by  means  of  a  punch,  causing  t h e  

r i v e t   to  deform  the  workpiece   by  producing  a  p r o j e c t i o n   of  w o r k p i e c e  

m a t e r i a l   on  the  o ther   s ide   of  the  workpiece  and  thus  d i s p l a c i n g   t h e  

anv i l ,   and  s u b s e q u e n t l y   deforming  the  r i v e t   r a d i a l l y   outward  by 

f u r t h e r   compression  of  the  workpiece  between  the  punch  and  the  a n v i l  

so  as  to  cause  the  p r o j e c t i o n   and  with  it   par t   of  the  r i v e t   to  f l ow  

r a d i a l l y   outward  as  the  p r o j e c t i o n   is  compressed  a x i a l l y .  

According  to  a  second  aspec t   of  the  i n v e n t i o n   there   is  p r o v i d e d  

r i v e t t i n g   appa ra tus   for  c a r r y i n g   out  the  method  d e t a i l e d   above  

compris ing:   a  f l a t   anv i l   for  holding  aga in s t   a  workpiece  and  a  punch 

ar ranged  to  drive  a  hollow  shanked  r i v e t   into  the  workpiece  from  one 

side  t h e r e o f ,   the  anv i l   being  d i s p l a c a b l e   to  permit   the  r i v e t   t o  

deform  the  workpiece  by  producing  a  p r o j e c t i o n   of  workpiece  m a t e r i a l  

on  the  other  side  of  the  workpiece ,   and  the  anv i l   and  punch  b e i n g  

ar ranged  to  compress  the  workpiece  subsequen t ly   to  cause  t h e  

p r o j e c t i o n   and  with  i t   pa r t   of  the  r i v e t   to  flow  r a d i a l l y   ou tward .  

P r e f e r r e d   f e a t u r e s   of  the  i n v e n t i o n   wi l l   be  apparen t   from  t h e  

s u b o r d i n a t e   claims  of  the  s p e c i f i c a t i o n .  



An  embodiment  of  the  i n v e n t i o n   wi l l   now  be  d e s c r i b e d ,   merely  by  way 

of  example,  with  r e f e r e n c e   to  the  accompanying  drawings,   in  w h i c h : -  

Figure   1  is  a  d i ag rammat ic   r e p r e s e n t a t i o n   of  r i v e t t i n g   a p p a r a t u s ,   a  

r i v e t   and  a  workpiece   at  the  commencement  of  a  r i v e t t i n g   o p e r a t i o n ;  

and 

F igures   2  and  3  co r r e spond   to  F igure   1  but  show  an  i n t e r m e d i a t e  

p o s i t i o n   dur ing   the  r i v e t t i n g   o p e r a t i o n   and  the  f i n a l   p o s i t i o n   w i t h  

a  completed  r i v e t t e d   j o i n t .  

R e f e r r i n g   to  F igure   1,  the  a p p a r a t u s   compr ises   a  base  11 on  which  i s  

suppor ted   an  a n v i l   12  with  a  f l a t   upper  s u r f a c e .   The  anv i l   has  a  

s u b s t a n t i a l   mass  to  p rov ide   i t   with  i n e r t i a   and  is  suppor ted   in  s u c h  

a  way  t ha t   i t   is  movable  along  the  r i v e t t i n g   ax i s ,   in  t h i s   c a s e  

v e r t i c a l l y ,   with  r e s p e c t   to  base  11.  In  t h i s   example,  a  b e l v i l l e  

sp r ing   13  is  p rovided   between  the  base  11  and  the  anv i l   12  both  t o  

provide  some  r e s i s t a n c e   to  movement  of  the  anvi l   towards  the  b a s e  

and  to  al low  the  anv i l   to  r ecover   i t s   o r i g i n a l   p o s i t i o n   as  shown  i n  

Figure  1  a f t e r   a  r i v e t t i n g   o p e r a t i o n .   The  b e l v i l l e   sp r ing   13  i s  

shown  merely  as  a  d iagrammat ic   r e p r e s e n t a t i o n   of  a  means  f o r  

c o n t r o l l i n g   movement  of  the  anv i l   12.  As  an  a l t e r n a t i v e ,   which  may 

be  p r e f e r a b l e ,   the  movement  of  the  a n v i l   12  with  r e s p e c t   to  the  b a s e  

11  may  be  c o n t r o l l e d   h y d r a u l i c a l l y .   The  r e q u i r e d   movement  of  t h e  

anv i l   12  may  a l so   be  p rovided   by  the  r e s i l i e n c e   of  the  base  11  o r  

anv i l   12  or  the  s t r u c t u r e s   on  which  they  are  mounted .  

The  a p p a r a t u s   a lso   i n c o r p o r a t e s   a  movable  punch  14  which  is  powered  

to  be  moved  towards  the  base  11  by  means  not  shown  in  order   t o  

e f f e c t   a  r i v e t t i n g   o p e r a t i o n .  

The  anv i l   12  is  p rov ided   with  a  f l a t   upper  su r face   so  t ha t   p r e c i s e  

a l ignment   between  the  punch  14  and  the  anv i l   12  is  not  r e q u i r e d .   I f  

the re   is  a  s l i g h t   mi sa l ignmen t   between  these   components  a  r i v e t t i n g  



o p e r a t i o n   can  s t i l l   be  c a r r i e d   out  as  long  as  at  l e a s t   a  par t   of  t h e  

f l a t   s u r f a c e   of  the  anvi l   is  a l igned   with  the  punch  14. 

The  appa ra tu s   is  shown  in  Figure  1  with  a  workpiece  c o n s i s t i n g   o f  

two  shee t s   15  and  16  which  are  to  be  r i v e t t e d   t o g e t h e r .   A  r i v e t   17 

is  a lso   shown  suppor ted   aga in s t   the  punch  14.  F igure   1  shows  t h e  

punch  14  in  a  p o s i t i o n   where  i t   has  j u s t   begun  to  dr ive   the  r i v e t   17 

in to   the  f i r s t   sheet   15  but  p r io r   to  r i v e t t i n g   the  punch  would  be 

r e t r a c t e d   from  the  p o s i t i o n   shown  to  allow  a  c l e a r a n c e   for  i n s e r t i o n  

of  shee t s   15  and  16.  The  r i v e t   17  should  be  of  a  m a t e r i a l   which  i s  

harder   than  the  shee t s   15  and  16.  For  example,  shee t s   15  and  16  may 
be  of  unhardened  metal  such  as  mild  s t e e l   and  r i v e t   17  could  be  made 

of  a  harder   m a t e r i a l   but  with  s u f f i c i e n t   d u c t i l i t y   to  enable   t h e  

r i v e t   to  be  se t .   A l t e r n a t i v e l y   the  shee t s   15  and  16  could  be 

f i b r e - b o a r d   panels   in tended  as  i n t e r i o r   trim  for  a  motor  v e h i c l e  

while  r i v e t   17  is  of  a  d u c t i l e   m e t a l .  

The  r i v e t   17  has  a  countersunk  c i r c u l a r   head  18  and  a  hollow  t u b u l a r  

shank  19.  Shank  19  has  in  th i s   example  an  upper  po r t i on   20  with  a 

r e l a t i v e l y   th ick   wall  and  a  lower  p o r t i o n   25  with  a  r e l a t i v e l y  

narrow  wall  t h i c k n e s s   to  form  a  deformable   po r t ion   which  can  be  s e t  

as  the  r i v e t   is  loaded  a x i a l l y .   At  i t s   lower  end,  the  r i v e t  

t e r m i n a t e s   in  an  annular   p i e r c i n g   edge  21  which  is  t ape red   to  a 

kn i fe   edge  to  f a c i l i t a t e   ent ry   of  the  r i v e t   the  shee t s   15  or  16.  For  

some  a p p l i c a t i o n s   the  s tepped  wall  t h i c k n e s s   and  the  kni fe   edge  may 

not  be  n e c e s s a r y .   The  l ength   the  r i v e t   shank  19  is  p r e f e r a b l y  

s e l e c t e d   in  r e l a t i o n   to  the  workpiece  t h i c k n e s s   s u c h  t h a t   the  shank 

19  does  not  p e n e t r a t e   comple te ly   through  the  workpiece .   S e a l e d  

j o i n t s   can  thus  be  formed.  

The  na tu re   of  the  r i v e t t i n g   o p e r a t i o n   can  be  seen  by  compar ing  

F igures   2  and  3  with  Figure  1.  As  the  punch  14  pushes  the  r i v e t   17 

towards  the  base  11  and  the  anvi l   12,  the  p i e r c i n g   edge  of  the  r i v e t  

17  cuts   into  the  sheets   15  and  16.  During  th i s   o p e r a t i o n ,   t h e  

i n e r t i a  



a s s o c i a t e d   with  the  mass  of  the  anv i l   12  and  the  force  of  the  s p r i n g  

13  hold  the  anvi l   c l e a r   of  the  base  11  u n t i l   a f t e r   the  r i v e t   17  h a s  

passed   completely   th rough   the  f i r s t   shee t   15  and  p e n e t r a t e d  

s u b s t a n t i a l l y   into  the  second  shee t   16  as  shown  in  F igure   2.  At  t h i s  

s t a g e   the  r i v e t   head  18  comes  in to   c o n t a c t   with  the  f i r s t   sheet   15 .  

During  th i s   part   of  the  r i v e t t i n g   o p e r a t i o n   a  disc  22  is  cut  o r  

punched  out  from  the  f i r s t   shee t   15  by  the  r i v e t   17.  This  disc  i s  

held  cap t ive   within  hollow  shank  19  of  the  r i v e t   and  is  forced  up 

in to   the  narrower  pa r t   20  of  the  shank  so  tha t   i t   becomes  f i r m l y  

r e t a i n e d .   The  r i v e t   17  a l so   causes   the  s u r f a c e   of  the  w o r k p i e c e  

o p p o s i t e   to  the  punch  to  be  d i s p l a c e d   a x i a l l y   to  form  a  p r o t u d i n g  

p o r t i o n   23.  During  f u r t h e r   movement  of  the  punch  14  the  anvi l   i s  

d r i ven   towards  the  base  11  u n t i l   the  anv i l   reaches   the  p o s i t i o n  

shown  in  Figure  3  in  which  i t   is  suppor ted   d i r e c t l y   and  p o s i t i v e l y  

a g a i n s t   f u r t h e r   movement  by  the  base  11.  This  i s   i l l u s t r a t e d   i n  

F igu re   3  by  a  complete   f l a t t e n i n g   of  the  b e l v i l l e   sp r ing   13  b u t  

o the r   forms  of  p o s i t i v e   s top  may  be  p rov ided .   Fu r the r   movement  o f  

the  punch  14  a g a i n s t   the  p o s i t i v e l y   f ixed  anv i l   12  causes  t h e  

p r o t u d i n g   por t ion   19  of  the  r i v e t   to  be  deformed  outward  a s  

i l l u s t r a t e d   in  Figure   3.  During  t h i s   de fo rma t ion ,   the  r i v e t   i s  

expanded  outward  by  the  outward  flow  of  the  workpiece  as  t h e  

p r o t u d i n g   por t ion   is  f l a t t e n e d .   F u r t h e r   movement  of  the  punch  14 

causes   the  r i ve t   head  18  to  be  at  l e a s t   p a r t i a l l y   embedded  in  t h e  

f i r s t   sheet   15  as  i l l u s t a t e d   in  F igure   3.  This  completes   t h e  

r i v e t t i n g   o p e r a t i o n   a p a r t   from  r e t r a c t i o n   of  the  punch  14  and  

removal  of  the  r i v e t t e d   workp iece .   In  the  completed  r i v e t t e d   j o i n t ,  

a  s u b s t a n t i a l l y   f lush   s u r f a c e   r e s u l t s   at  the  s ide   of  the  j o i n t   where  

the  r i v e t   has  been  s e t .   Also,  depending  on  the  m a t e r i a l s   employed 

and  the  impact  app l i ed   to  the  punch,  a  s u b s t a n t i a l l y   f lush   s u r f a c e  

can  be  provided  on  the  head  s ide  of  the  r i v e t .  

The  r i v e t t i n g   appa ra tu s   d e s c r i b e d   above  can  be  f ixed  or  p o r t a b l e .  

The  anvi l   11  and  the  punch  14  can,  for  example,  be  mounted  on 

r o b o t i c a l l y   c o n t r o l l e d   arms  which  move  them  in to   d e s i r e d   o p e r a t i n g  

p o s i t i o n s .  



1.  A  method  of  r i v e t t i n g   compris ing  the  s teps   of  holding  a  f l a t  

anv i l   a g a i n s t   a  workpiece ,   d r iv ing   the  shank  of  a  hollow  shanked  

r i v e t   into  the  workpiece  from  one  side  by  means  of  a  p u n c h ,  c a u s i n g  

the  r i v e t   to  deform  the  workpiece  by  producing   a  p r o j e c t i o n   o f  

workpiece  m a t e r i a l   on  the  other   side  of  the  workpiece  and  t h u s  

d i s p l a c i n g   the  a n v i l ,   and  subsequen t ly   deforming  the  r i v e t   r a d i a l l y  

outward  by  f u r t h e r   compress ion  of  the  workpiece  between  the  punch 

and  the  anvi l   so  as  to  cause  the  p r o j e c t i o n   and  with  it   par t   of  t h e  

r i v e t   to  flow  r a d i a l l y   outward  as  the  p r o j e c t i o n   is  compressed  

a x i a l l y .  

2.  A  method  as  claimed  in  claim  1  wherein  the  l ength   of  the  r i v e t  

shank  is  s e l e c t e d   in  r e l a t i o n   to  the  workpiece  t h i c k n e s s   such  t h a t  

the  shank  does  not  p e n e t r a t e   comple te ly   through  the  w o r k p i e c e .  

3.  R i v e t t i n g   a p p a r a t u s   for  c a r ry ing   out  the  method  of  claim  1 

compr i s ing :   a  f l a t   anv i l   for  holding  aga in s t   a  workpiece  and  a  punch 

a r ranged   to  dr ive  a  hollow  shanked  r i v e t   in to   the  workpiece  from  one 

s ide  t h e r e o f ,   the  anv i l   being  d i s p l a c a b l e   to  permit   the  r i v e t   t o  

deform  the  workpiece  by  producing  a  p r o j e c t i o n   of  workpiece  m a t e r i a l  

on  the  other   side  of  the  workpiece,   and  the  anv i l   and  punch  b e i n g  

a r r anged   to  compress  the  workpiece  s u b s e q u e n t l y   to  cause  t h e  

p r o j e c t i o n   and  with  i t   par t   of  the  r i v e t   to  flow  r a d i a l l y   ou tward .  

4.  R i v e t t i n g   appa ra tu s   as  claimed  in  claim  3  in  which  the  anvi l   i s  

suppor ted   with  r e s p e c t   to  a  base  and  is  movable  towards  and  away 
from  the  base,  the  a r rangement   being  such  t h a t ,   in  use,  the  anv i l   i s  

d i s p l a c e d   towards  the  base  as  the  said  p r o j e c t i o n   of  w o r k p i e c e  

m a t e r i a l   is  produced  and  is  p o s i t i v e l y   suppor ted   by  the  anvi l   as  t h e  

workpiece  is  s u b s e q u e n t l y   compres sed .  

5.  R i v e t t i n g   appa ra tu s   as  claimed  in  claim  3  or  4  in  which  the  a n v i l  

and  the  punch  are  c a r r i e d   by  robot  arms  for  moving  them  into  d e s i r e d  

o p e r a t i n g   p o s i t i o n s .  




	bibliography
	description
	claims
	drawings

