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©  Method  of  processing  a  workpiece. 

©  A  workpiece  (1)  is  processed  to  manufacture 
a  poppet  valve  comprising  a  larger  diameter 
head  (lb)  and  a  stem  (1a).  First,  the  stem  (1a)  is 
ground  to  correct  bending  and  warping  and  to 
remove  black  skin  formed  by  a  mold  releasing 
agent,  and,  then  the  stem  (1a)  of  the  workpiece 
(1)  is  cut,  thereby  preventing  variation  of  the 
total  length  and  wear  of  support  rollers  (10). 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  of  proc- 
essing  a  workpiece  to  make  a  poppe-t  valve  such  as 
an  engine  valve  used  in  an  internal  combustion  en-  5 
gine. 

Material  is  molded  by  forging  to  make  a  work- 
piece  which  comprises  a  larger  diameter  head  and  a 
stem,  and  a  poppet  valve  such  as  an  engine  valve  is 
manufactured  through  various  mechanical  process-  10 
ing  steps,  which  include  cutting  the  end  of  the  stem; 
grinding  the  outer  circumferential  surface  of  the  stem; 
chamfering  the  end  of  the  stem;  cutting  a  cotter 
groove;  and  grinding  a  head.  In  a  conventional  meth- 
od,  the  end  of  the  stem  is  cut  to  define  the  total  length  15 
of  the  forged  workpiece,  and  then,  the  outer  circum- 
ferential  surface  of  the  stem  is  ground. 

In  a  conventional  centerless  grinder,  when  the 
stem  of  the  workpiece  is  ground,  the  range  for  grind- 
ing  must  be  set  from  the  end  of  the  workpiece,  and  the  20 
total  length  of  the  workpiece  must  be  set  in  advance. 

In  such  a  centerless  grinder,  the  rotary  shafts  of 
the  rotating  grinding  and  adjusting  wheels  are  not  in 
parallel,  so  that  thrust  force  is  applied  to  the  work- 
piece  in  grinding  in  a  direction  of  retracting  direction,  25 
while  the  outer  circumferential  surface  of  the  stem  is 
ground  such  that  the  head  is  projected  between  the 
grinding  and  adjusting  wheels,  so  that  the  end  of  the 
workpiece  is  engaged  with  a  stopper  between  the 
grinding  and  adjusting  wheels  and  is  thus  positioned.  30 
The  ground  range  is  determined  between  the  engag- 
ed  end  and  the  front  end  of  the  grinding  wheel. 

When  the  length  of  the  stem  is  different  as  forged 
material  (at  largest  about  5  cm  is  variable  in  the  total 
length  of  10  cm),  if  the  ground  range  is  determined  35 
from  the  engaged  end,  the  distance  is  variable  be- 
tween  the  head  and  the  ground  portion.  So,  prior  to 
grinding,  the  stem  must  be  cut  to  determine  the  total 
length  of  the  workpiece. 

In  the  foregoing  method  as  above,  forged  mate-  40 
rial  is  rotatably  supported  by  a  plurality  of  support  roll- 
ers,  and  the  end  face  of  the  head  is  engaged  with  a 
loader  head  and  positioned.  By  rotating  and  driving 
the  support  rollers,  the  workpiece  itself  is  rotated,  and 
the  stem  of  the  workpiece  is  cut  by  a  rotating  grind-  45 
stone.  But,  black  skin  of  the  forged  material  is  sticked 
on  the  outer  circumferential  surface  of  the  support 
roller,  thereby  causing  unsmooth  rotation  of  the  sup- 
port  rollers  or  workpiece,  and  increasing  wear  of  the 
outer  circumferential  surface  of  the  support  roller.  The  50 
black  skin  is  formed  by  a  mold  releasing  agent  which 
is  burnt  on  the  material  during  hot  forging. 

The  stem  which  has  bending  or  warping  is  sup- 
ported  by  the  support  roller,  and  a  little  deviation  oc- 
curs  in  the  total  length,  thereby  decreasing  accuracy  55 
in  the  ground  range  when  the  stem  is  ground. 

SUMMARY  OF  THE  INVENTION 

In  view  of  the  foregoing  disadvantages  involved 
in  the  prior  art,  according  to  the  present  invention,  it 
is  an  object  to  provide  a  method  of  processing  a  work- 
piece  to  increase  accuracy  in  size  of  the  workpiece; 
to  decrease  wear  of  a  support  roller  when  a  stem  of 
the  workpiece  is  cut;  and  to  assure  smooth  rotation  of 
the  support  roller  and  the  workpiece. 

To  achieve  the  object,  according  to  the  present  in- 
vention,  there  is  provided  a  method  of  processing  a 
workpiece  which  comprises  a  larger  diameter  head 
and  a  stem,  the  method  comprising  grinding  the  outer 
circumferential  surface  of  the  stem,  followed  by  cut- 
ting  the  stem  at  a  certain  distance  from  the  end  of  the 
head. 

According  to  the  present  invention,  the  stem  of 
the  forged  workpiece  is  ground  first  to  correct  bending 
or  warping,  and  black  skin  formed  in  forging  is  re- 
moved.  Then,  the  workpiece  is  cut  at  a  certain  dis- 
tance  from  the  end  of  the  head,  thereby  preventing 
sticking  of  the  black  skin  to  the  support  roller  when  the 
stem  is  cut,  and  causing  no  malfunction  owing  to 
bending  of  the  stem  in  the  total  length  of  the  work- 
piece. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  features  and  advantages  of  the  present  in- 
vention  will  become  more  apparent  on  the  basis  of  the 
following  description  with  respect  to  accompanying 
drawings  wherein: 

Fig.  1  is  a  view  which  shows  one  embodiment  of 
a  method  according  to  the  present  invention; 
Fig.  2  is  a  top  plan  view  of  a  main  portion  of  a  cen- 
terless  grinder  for  grinding  a  workpiece;  and 
Fig.  3  is  a  top  plan  view  of  a  main  portion  of  a  cut- 
ting  device  for  cutting  a  stem  of  the  workpiece. 

DETAILED  DESCRIPTION  OF  PREFERRED 
EMBODIMENT 

In  a  workpiece  1  which  is  forged  by  hot  squeezing 
to  make  an  engine  valve,  a  stem  1a  is  put  between 
grinding  and  adjusting  wheels  2  and  3  of  a  centerless 
grinder  as  shown  in  a  left  portion  of  Fig.  1  and  Fig.  2. 
By  opening  a  space  between  the  grinding  and  adjust- 
ing  wheels  2  and  3,  the  workpiece  1  to  be  processed 
is  put  on  a  workpiece  support  plate,  and  the  space  is 
reduced,  so  that  the  stem  la  of  the  workpiece  1  is  put 
between  the  grinding  and  adjusting  wheels  2  and  3. 
The  grinding  wheel  2  is  rotated  at  high  speed  by  a  first 
motor  4  via  a  first  rotary  shaft  5.  The  adjusting  wheel 
3  is  rotated  by  a  second  motor  6  via  a  second  rotary 
shaft  7  in  the  same  direction  as  that  of  the  grinding 
wheel  2  at  speed  lower  than  that  of  the  grinding  wheel 
2,  so  that  the  workpiece  1  is  rotated  in  a  direction  op- 
posite  to  the  grinding  wheel  2  on  the  workpiece  sup- 
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port  plate,  thereby  grinding  the  outer  circumferential 
surface  of  the  stem  1  a. 

A  head  1b  which  has  diameter  larger  than  the 
stem  1a  is  provided  at  one  end  of  the  stem  1a  of  the 
workpiece  1  and  is  projected  forward  on  the  grinding 
and  adjusting  wheels  2  and  3  as  shown  in  Figs.  1  and 
2.  The  end  face  of  the  head  1  b  is  engaged  with  a  load- 
er  head  8  as  a  stopper  ,  and  the  rear  end  face  of  the 
stem  1a  is  engaged  with  a  pusher  9  which  is  inserted 
between  the  grinding  and  adjusting  wheels  2  and  3, 
The  loader  head  8  comprises  a  support  shaft  8a  and 
a  bottom-having  cylindrical  head  8b  which  is  connect- 
ed  to  the  end  of  the  shaft  8a  by  a  spherical  bear- 
ing(not  shown)  rotatably  and  somewhat  shakably. 

The  outer  circumferential  surface  of  the  stem  1a 
is  thus  ground.  Even  if  there  is  variation  in  length  of 
the  stem  1a  or  even  if  rearward  thrust  force  is  given 
to  the  workpiece  1  ,  the  workpiece  1  is  ground  at  back- 
ward  portion  at  a  certain  distance  from  the  end  face 
of  the  head  1  b. 

In  a  conventional  centerless  grinder,  the  rotary 
shaft  7  of  the  adjusting  wheel  3  is  inclined  upward  in 
a  front  direction  with  respect  to  the  rotary  shaft  5  of 
the  grinding  wheel  2,  so  that  rearward  thrust  force  is 
applied  to  the  workpiece  1  .  Therefore,  forward  press- 
ing  force  to  the  workpiece  1  by  the  pusher  9  must  be 
larger  than  the  thrust  force.  But,  the  rotary  shaft  7  is 
slightly  inclined  downward  in  a  forward  direction,  so 
that  forward  thrust  force  is  applied  to  the  workpiece, 
which  is  pressed  towards  the  loader  head  8  by  the 
thrust  force,  so  that  pressing  force  to  the  workpiece 
1  by  the  pusher  9  may  be  relatively  small. 

Grinding  the  stem  1a  causes  no  bending  or  warp- 
ing  of  the  stem  1a  of  the  workpiece  1  after  processing 
of  hot  squeeze  forging,  and  removes  black  skin  which 
is  formed  from  a  mold  releasing  agent. 

Then,  the  workpiece  1  in  which  the  outer  circum- 
ferential  surface  of  the  stem  1a  is  ground  and  trans- 
ferred  to  a  cutting  device  in  Figs.  1  and  3.  In  the  cut- 
ting  device,  the  workpiece  1  is  placed  between  two 
driving  rollers  10a,  10b  and  two  driven  rollers  10b, 
10b  as  support  rollers  10.  A  driving  shaft  11  through 
the  two  driving  rollers  1  0a,  1  0a  is  rotatably  supported 
by  an  intermediate  bearing,  and  is  driven  by  a  motor 
13  via  driving  and  driven  gears  14  and  15.  The  two 
driven  rollers  10b,  10b  are  arranged  against  the  driv- 
ing  rollers  10a,  10a,  and  a  rotary  shaft  11  is  rotatably 
supported  by  an  intermediate  bearing  12.  After  the 
driven  roller  1  0b  is  drawn  apart  from  the  driving  roller 
1  0a,  the  workpiece  1  is  placed  therebetween  by  draw- 
ing  the  driven  roller  10b  towards  the  driving  roller  10a 
on  a  workpiece  support  plate(not  shown). 

The  axis  of  the  driving  shaft  11  of  the  driving  roller 
10a  is  horizontal,  while  the  axis  of  the  rotary  shaft  16 
of  the  driven  roller  10b  is  slightly  inclined  upward  in  a 
front  direction.  (The  lower  parts  in  Figs.  1  and  3  are 
front.)  The  end  of  the  head  1  b  of  the  workpiece  1  is 
engaged  on  a  loader  head  18  having  a  shaft  18a  and 

a  head  18b,  similar  to  the  loader  head  8  in  Fig.  2.  By 
forward  thrust  force  which  is  caused  by  slightly  inclin- 
ing  the  rotary  shaft  upward  in  a  front  direction,  the 
workpiece  1  is  pushed  against  the  loader  head  1  8  and 

5  is  thus  positioned  correctly,  in  which  a  cutting  grind- 
ing  wheel  1  9  which  rotates  at  high  speed  1  9  is  allowed 
to  come  near  the  stem  of  the  workpiece  1,  which  is 
cut.  Therefore,  the  workpiece  1  is  thrusted  towards 
the  loader  head  18,  so  that  the  total  length  of  the  en- 

10  gine  valve  which  is  distance  from  the  head  to  the  cut 
position  is  always  determined  accurately. 

The  foregoings  merely  relates  to  an  embodiment 
of  the  present  invention.  Various  changes  and  modi- 
fications  may  be  made  by  person  skilled  in  the  art 

15  without  departing  from  the  scope  of  claims  wherein: 

Claims 

20  1  .  A  method  of  processing  a  workpiece  which  com- 
prises  a  larger  diameter  head  and  a  stem,  the 
method  comprising  grinding  an  outer  circumfer- 
ential  surface  of  the  stem,  followed  by  cutting  the 
stem  at  a  certain  distance  from  an  end  of  the 

25  head. 

2.  A  method  as  defined  in  claim  1  wherein  the  end 
of  the  head  of  the  workpiece  is  engaged  with  a 
stopper  to  position  the  workpiece  during  grinding 

30  of  the  stem. 

3.  A  method  as  defined  in  claim  1  wherein  an  outer 
circumferential  surface  of  a  ground  portion  of  the 
stem  of  the  workpiece  is  supported  by  a  plurality 

35  of  support  rollers,  an  end  face  of  the  head  being 
engaged  on  a  stopper,  the  stem  of  the  rotating 
workpiece  being  cut  at  a  certain  distance  from  the 
stopper,  during  cutting  of  the  stem. 

40  4.  A  method  as  defined  in  claim  1  wherein  the  work- 
piece  comprises  a  poppet  valve. 

45 
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