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Description 

[0001]  The  present  invention  relates  to  a  CNC  accel- 
eration-deceleration  control  apparatus  and  method  for 
controlling  acceleration  and  deceleration  of  the  operat- 
ing  speed  of  an  industrial  machine,  such  as  the  moving 
speed  of  a  conveyor,  by  means  of  a  CNC. 
[0002]  Conventionally,  in  controlling  an  industrial  ma- 
chine,  such  as  a  belt  conveyor,  by  means  of  a  CNC  (nu- 
merical  control  device),  control  of  a  servomotor  is  exe- 
cuted  in  accordance  with  a  command  program  that 
gives  commands  of  a  target  position  and  a  moving 
speed.  In  such  a  case,  however,  during  the  operation  of 
the  servomotor,  the  speed  is  not  always  constant,  and 
acceleration  or  deceleration  is  effected  as  required. 
Conventionally,  therefore,  the  timing  forthe  acceleration 
or  deceleration  is  commanded  in  accordance  with  points 
of  contact  at  acceleration  or  deceleration  point  or  by  an 
operator's  button  operation.  In  such  a  conventional  sys- 
tem,  on  receiving  this  command,  the  CNC  carries  out 
acceleration  or  deceleration  to  a  moving  speed  that  is 
previously  set  in  parameters.  Such  a  conventional  sys- 
tem  is  disclosed  in  US-A-4,558,266,  wherein  the  motion 
of  a  workpiece  transfer  bar  is  controlled  in  response  to 
a  limit  switch  detecting  the  transfer  bar  being  located  at 
the  origin  of  its  movement. 
[0003]  According  to  the  conventional  system,  howev- 
er,  the  acceleration-deceleration  control  is  controlled  af- 
ter  receiving  external  signals  from  the  points  of  contact, 
buttons,  etc.,  so  that  there  has  been  a  problem  of  time 
lag  in  starting  the  control.  Besides,  the  hardware  must 
be  set  up  according  to  the  purpose,  causing  the  operat- 
ing  procedure  of  the  conventional  system  to  become 
cumbersome  and  lacking  in  general-purpose  applicabil- 
ity. 
[0004]  The  object  of  the  present  invention  is  to  provide 
a  CNC  acceleration-deceleration  control  system  with 
excellent  controllability,  response  and  facility  of  setting. 
[0005]  First  and  second  aspects  of  the  present  inven- 
tion  are  set  out  in  attached  claims  1  and  4. 
[0006]  In  a  particular  example  of  the  present  inven- 
tion,  a  command  program  for  driving  and  controlling  a 
servomotor  for  driving  an  industrial  machine,  such  as  a 
belt  conveyor,  is  loaded  with  one  or  two  or  more  accel- 
eration-deceleration  starting  positions  in  one  block,  a 
time  constant  for  acceleration  or  deceleration  to  be  start- 
ed  at  each  acceleration-deceleration  starting  position, 
and  a  target  speed  of  the  acceleration  or  deceleration. 
The  servomotor  is  controlled  in  accordance  with  this 
command  program,  and  acceleration-deceleration  con- 
trol  is  started  according  to  an  acceleration-deceleration 
time  constant  corresponding  to  one  acceleration  -decel- 
eration  starting  position  specified  by  the  command  pro- 
gram  when  it  is  detected  that  the  current  position  of  the 
servomotor  has  arrived  at  the  acceleration-deceleration 
starting  position.  When  the  current  speed  of  the  servo 
motor  has  reached  the  target  speed  corresponding  to 
the  acceleration-deceleration  starting  position,  the  ac- 

celeration-deceleration  control  started  at  the  accelera- 
tion-deceleration  starting  position  is  terminated. 
[0007]  According  to  the  present  invention,  as  de- 
scribed  above,  the  acceleration-deceleration  starting 

5  position  and  the  degree  of  acceleration  or  deceleration 
can  be  commanded  by  the  command  program,  so  that 
the  acceleration  or  deceleration  in  one  block  can  be  ex- 
ecuted  without  previously  setting  parameters  or  points 
of  contact.  Thus,  the  operating  efficiency  can  be  im- 

10  proved.  Furthermore,  the  timing  for  the  start  of  the  ac- 
celeration  or  deceleration,  time  constant,  target  speed, 
etc.  can  be  changed  with  ease  by  rewriting  the  com- 
mand  program. 

is  Brief  Description  of  the  Drawings 

[0008] 

FIG.  1  is  a  block  diagram  illustrating  the  function  of 
20  an  acceleration-deceleration  control  apparatus  ac- 

cording  to  the  present  invention; 
FIG.  2  is  a  block  diagram  showing  an  outline  of  the 
hardware  of  a  CNC  used  in  the  acceleration-  decel- 
eration  control  apparatus  according  to  the  present 

25  invention; 
FIG.  3  is  a  diagram  showing  an  example  of  a  com- 
mand  program  used  in  the  acceleration-decelera- 
tion  control  apparatus  according  to  the  present  in- 
vention; 

30  FIG.  4  is  a  time-speed  graph  showing  an  example 
of  acceleration-deceleration  control  to  be  executed 
according  to  the  present  invention;  and 
FIG.  5  is  a  flowchart  of  processing  by  program  for 
the  acceleration-deceleration  control  according  to 

35  the  present  invention. 

[0009]  Referring  first  to  the  block  diagram  of  FIG.  1  , 
an  outline  of  acceleration-deceleration  control  accord- 
ing  to  the  present  invention  will  be  described. 

40  [0010]  Program  storage  means  1  stores  a  command 
program  la  used  in  transporting  a  workpiece  3  by  a  belt 
conveyor  2  as  an  industrial  machine.  The  belt  conveyor 
2  is  driven  by  means  a  servomotor  4.  Current  position 
recognizing  means  5  recognizes  the  current  position  of 

45  the  servomotor  4,  while  current  speed  recognizing 
means  6  recognizes  the  current  speed  of  the  servomo- 
tor  4.  Referring  to  the  current  position  and  current  speed 
of  the  servomotor  4,  acceleration-deceleration  control 
means  7  executes  acceleration-deceleration  control  in 

so  accordance  with  acceleration-deceleration  points  in  one 
block  commanded  by  the  command  program  1a  and  a 
time  constant  (time  required  from  one  speed  to  the  next 
target  speed)  at  each  acceleration-deceleration  point. 
[0011]  Referring  now  to  the  block  diagram  of  FIG.  2, 

55  described  in  the  following  is  an  outline  of  the  arrange- 
ment  of  the  hardware  of  a  CNC  for  executing  the  accel- 
eration-deceleration  control. 
[0012]  A  processor  11  of  the  CNC  10  controls  the 
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whole  CNC  in  accordance  with  a  system  program  stored 
in  a  ROM  12.  An  EPROM  or  EEPROM  is  used  as  this 
ROM  12.  An  SRAM  or  the  like  is  used  as  a  RAM  13, 
which  is  loaded  with  temporary  computation  data,  dis- 
play  data,  input  and  output  signal  states,  etc.  A  CMOS  s 
backed  up  by  a  battery  (not  shown)  is  used  as  a  non- 
volatile  memory  1  4,  which  stores  parameters,  command 
programs,  etc.  to  be  held  after  disconnection  from  the 
power  supply. 
[0013]  A  display  unit  with  manual  input  means  (CRT/  10 
MDI)  20  is  located  on  the  front  face  of  the  CNC  or  at  the 
same  position  as  a  machine  control  panel,  and  is  used 
for  display  of  data  and  graphics,  input  of  the  data,  and 
run  of  the  CNC.  A  graphic  control  circuit  21  converts  dig- 
ital  signals,  such  as  numerical  data,  graphic  data,  etc.,  15 
into  raster  signals  for  display,  deliver  them  to  a  display 
device  22,  whereupon  the  display  device  22  displays 
these  numerical  values  and  graphics.  A  CRT  or  liquid 
crystal  display  device  is  used  as  the  display  device  22. 
A  keyboard  23  is  composed  of  numerical  keys,  symbolic  20 
keys,  character  keys,  and  function  keys,  and  is  used  to 
create  and  edit  instruction  programs  and  run  the  CNC. 
Software  keys  24  are  arranged  at  the  lower  part  of  the 
display  device  22,  and  their  functions  are  displayed  on 
the  display  device.  As  the  function  displayed  on  the  dis-  25 
play  screen  changes,  the  functions  of  the  software  keys 
also  change  corresponding  to  the  displayed  functions. 
[0014]  Axis  control  circuits  15  deliver  move  com- 
mands  for  axes  to  servo  amplifiers  16  in  response  to 
axis  move  commands  from  the  processor  1  1  .  The  servo  30 
amplifiers  16  amplify  these  move  commands,  and  actu- 
ate  a  servomotor  that  is  coupled  to  an  industrial  machine 
30.  The  axis  control  circuits  1  5  and  the  servo  amplifiers 
1  6  correspond  in  number  to  the  axes  of  the  servomotor. 
[0015]  A  PMC  (programmable  machine  controller)  18  35 
receives  M  (auxiliary)  function  signals  or  the  like  from 
the  processor  11  through  a  bus  19.  Then,  it  processes 
these  signals  according  to  sequence  programs  and  de- 
livers  output  signals,  thereby  controlling  a  pneumatic 
apparatus,  hydraulic  apparatus,  electromagnetic  actua-  40 
tor,  etc.  in  the  industrial  machine  30.  On  receiving  button 
signals  and  switch  signals  from  a  machine  control  panel 
in  the  industrial  machine  30  and  signals  from  limit 
switches  and  the  like,  moreover,  the  PMC  1  8  carries  out 
a  sequence  processing,  and  transfers  necessary  input  45 
signals  to  the  processor  1  1  via  the  bus  1  9. 
[0016]  The  following  is  a  description  of  specific  proc- 
esses  for  the  acceleration-deceleration  control. 
[0017]  FIG.  3  shows  an  example  of  a  command  pro- 
gram  used  in  the  acceleration-deceleration  control.  In  so 
Fig.  3,  it  is  assumed  that  one  block  of  the  command  pro- 
gram  starts  from  G200  and  ends  with  G201,  and  this 
command  program  is  marked  off  by  ";"  at  every  accel- 
eration  or  deceleration  point.  In  this  command  program, 
a  code  G200  is  a  code  that  commands  an  acceleration-  55 
deceleration  control  execution  mode,  and  X  is  a  target 
position.  Codes  P1,  P2,  ,  Pn  are  codes  that  com- 
mand  coordinate  positions  for  the  start  of  acceleration 

or  deceleration  of  the  servomotor.  Codes  Q1  ,  Q2,  , 
Qn  are  codes  that  command  time  constants  for  accel- 
eration  or  deceleration  in  the  individual  coordinate  po- 
sitions.  Codes  R1  ,  R2,  ,  Rn  are  codes  that  command 
target  speeds  after  the  acceleration  or  deceleration  of 
the  servomotor  at  the  individual  coordinate  positions.  A 
code  G201  is  a  code  that  orders  a  termination  of  the 
acceleration-deceleration  control  execution  mode. 
[001  8]  An  example  of  speed  change  based  on  the  ac- 
celeration-deceleration  control  will  now  be  described 
with  reference  to  the  graph  of  FIG.  4,  in  which  the  axes 
of  abscissa  and  ordinate  represent  time  t  and  servomo- 
tor  speed  F,  respectively.  According  to  Fig.  4,  the  speed 
change  is  made  in  the  following  manner.  At  the  start  of 
operation,  the  machine  is  accelerated  with  a  time  con- 
stant  Q0  that  is  preset  according  to  the  command  pro- 
gram  concerned.  When  the  current  speed  of  the  servo- 
motor  reaches  a  preset  speed  F0,  this  acceleration  is 
finished,  and  the  servomotor  is  driven  at  the  constant 
speed  F0  from  that  point  on.  The  time  constant  Q0  and 
the  speed  F0  are  initial  set  values. 
[0019]  When  the  servomotor  is  operated  at  the  initial 
set  value  F0  until  a  first  command  position  P1  com- 
manded  by  the  acceleration-deceleration  control  code 
G200  is  reached,  the  machine  is  accelerated  with  a  time 
constant  Q1  from  the  position  P1.  When  the  current 
speed  reaches  R1  ,  this  acceleration  is  finished,  and  the 
servomotor  is  driven  at  the  constant  speed  R1  from  that 
point  on.  Then,  when  a  second  command  position  P2  is 
reached,  the  machine  is  decelerated  with  a  time  con- 
stant  Q2  from  the  position  P2.  When  the  current  speed 
reaches  R2,  this  deceleration  is  finished,  and  the  servo- 
motor  is  driven  at  the  constant  speed  R2  from  that  point 
on.  Likewise,  when  a  fourth  commanded  position  P4  is 
reached,  thereafter,  the  machine  is  decelerated  with  a 
time  constant  Q4  from  the  position  P4.  When  the  current 
speed  reaches  R4,  this  deceleration  is  finished,  and  the 
servomotor  is  driven  at  the  constant  speed  R4from  that 
point  on. 
[0020]  If  the  machine  is  then  decelerated  with  the  in- 
itially  set  time  constant  Q0,  it  decelerates  with  the  time 
constant  Q0  from  a  position  that  permits  stoppage  at  the 
target  position  X,  and  stops  at  the  target  position  X. 
[0021]  In  order  to  execute  acceleration-deceleration 
control  in  a  manner  shown  in  FIG.  4,  data  to  be  written 
in  the  command  program,  as  shown  in  FIG.  3,  include 
are  of  X;  P1  ,  Q1  ,  R1  ;  P2,  Q2,  R2;  P3,  Q3,  R3;  and  P4, 
Q4,  R4. 
[0022]  In  the  acceleration-deceleration  control,  the 
current  position  and  current  speed  of  the  servomotor  are 
internally  recognized  on  the  bases  of  command  values. 
Alternatively,  they  may  be  made  to  be  recognized  on  the 
bases  of  position  feedback  signals  fed  back  from  pulse 
coders  or  the  like. 
[0023]  Referring  now  to  the  flowchart  of  FIG.  5,  de- 
scribed  is  the  procedures  in  which  the  processor  11  of 
the  CNC  executes  the  acceleration-deceleration  control 
shown  in  FIG.  4  in  accordance  with  the  command  pro- 
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gram  shown  in  FIG.  3.  The  processor  11  executes  proc- 
esses  based  on  the  flowchart  of  FIG.  5  with  every  dis- 
tribution  cycle. 
[0024]  When  the  processor  11  reads  the  G200  of  the 
command  program  in  a  stage  of  preprocessing  for  orig-  s 
inating  execution  data  for  distributing  the  move  com- 
mands,  it  reads  all  the  command  values  until  it  reads  the 
next  G201,  and  store  them  into  predetermined  regions 
of  memories.  More  specifically,  the  value  of  the  target 
position  X  is  stored  in  a  target  position  register  R(x),  and  10 
stores  the  values  of  P(P1,  P2,  ,  Pn),  Q(Q1,  Q2,  , 
Qn),  and  R(R1,  R2,  ,  Rn)  in  the  predetermined  re- 
gions  of  memories  R(p),  R(q)  and  R(r),  respectively.  Fur- 
ther,  a  flag  A  is  set  (=  1  ),  a  flag  B  is  reset  (=  0),  and  the 
value  in  a  register  for  storing  a  movement  L  since  the  15 
start  of  the  acceleration-deceleration  control  mode  is  re- 
set  (=  0),  in  advance.  By  this  preprocessing,  the  time 
constant  Q  is  converted  into  the  number  of  distribution 
cycles  and  stored,  while  the  target  speed  R  is  converted 
into  an  amount  of  movement  for  each  distribution  cycle  20 
and  stored. 
[0025]  In  a  distribution  cycle  process,  main  process- 
ing  is  started  after  normal  processing  is  carried  out.  The 
processor  11  first  determines  whether  or  not  the  flag  A 
is  set  (Step  S1).  If  the  flag  A  is  not  set,  it  is  concluded  25 
that  the  main  processing  is  not  a  processing  for  accel- 
eration-deceleration  control,  and  the  main  processing  is 
finished.  On  the  other  hand,  if  the  flag  A  is  set,  a  decel- 
eration  distance  D  (D  =  Q0  X  Fc/2)  is  first  computed  on 
the  bases  of  a  current  commanded  speed  value  Fc  30 
stored  in  a  register  and  the  preset  time  constant  Q0 
(Step  S2),  in  order  to  start  the  acceleration-deceleration 
control  process.  Then,  it  is  determined  whether  or  not 
the  remainder  of  movement  calculated  by  subtracting 
the  amount  of  movement  L  since  the  start  of  the  accel-  35 
eration-deceleration  control  mode  from  the  value  (X) 
stored  in  the  target  position  register  R(x)  is  greater  than 
the  deceleration  distance  D  (Step  S3).  In  other  words, 
it  is  determined  whether  or  not  the  current  amount  of 
movement  L  corresponds  to  the  position  to  start  decel-  40 
eration  toward  the  target  position  X  by  the  time  constant 
Q0  (Step  S3). 
[0026]  In  a  first  cycle,  the  position  (P4)  for  the  start  of 
the  deceleration  toward  the  target  position  X  by  the  time 
constant  Q0  cannot  be  reached  yet,  so  that  the  conclu-  45 
sion  in  Step  S4  is  "YES."  Then,  it  is  determined  whether 
or  not  the  current  amount  of  movement  L  has  passed 
the  position  P1  for  the  first  acceleration-deceleration 
control  in  accordance  with  the  command  program  (Step 
S4).  Since  the  position  P1  is  not  passed  yet  in  the  first  so 
cycle,  the  conclusion  in  Step  S4  is  "YES,"  and  it  is  then 
determined  whether  or  not  the  preset  initial  speed  F0  is 
reached  by  the  current  commanded  speed  value  Fc 
(Step  S18). 
[0027]  The  conclusion  in  Step  S1  8  is  "NO"  in  those  55 
cycles,  including  the  first  cycle,  in  which  the  machine  is 
accelerated  toward  the  set  speed  F0.  Then,  it  is  deter- 
mined  whether  or  not  the  flag  B  is  set  at  1  (Step  S19). 

Since  the  first  cycle  is  started  with  the  flag  B  reset  (=  0), 
the  conclusion  in  Step  S1  9  is  "NO,"  so  that  a  movement 
increment  (speed  increment)  AF  in  the  distribution  cycle 
is  obtained  by  dividing  by  the  set  time  constant  Q0  a 
value  obtained  by  subtracting  the  current  commanded 
speed  value  Fc  (0  in  the  case  of  FIG.  4)  from  the  target 
speed  (=  set  speed  F0)  (Step  S20).  Then,  the  flag  B  is 
set  (Step  S21),  and  the  increment  AF  is  added  to  the 
value  in  the  register  in  which  the  speed  command  value 
Fc  is  stored  (Step  S12).  That  is,  the  commanded  value 
of  speed  (amount  of  movement  commanded  for  the  dis- 
tribution  cycle)  Fc  becomes  0  +  AF  =  AF  in  this  cycle. 
Then,  the  amount  of  movement  L  stored  in  the  register 
is  increased  by  the  amount  equivalent  to  the  present 
commanded  speed  Fc  (move  command  value  for  the 
distribution  cycle  concerned)  (Step  S13),  and  it  is  con- 
firmed  that  a  value  stored  in  the  target  position  register 
R(x)  is  not  exceeded  by  the  updated  amount  of  move- 
ment  L  (Step  S14).  Then,  the  current  commanded 
speed  value  Fc  (commanded  value  of  movement  for  the 
present  distribution  cycle)  is  outputted  as  a  move  com- 
mand  to  the  axis  control  circuits  for  driving  and  control- 
ling  the  servomotor  (Step  S1  7)  to  terminate  the  first  cy- 
cle  of  processing. 
[0028]  If  the  set  speed  F0  has  not  been  reached  yet 
by  the  current  commanded  speed  value  Fc  in  the  next 
(second)  cycle,  the  processing  advances  to  Steps  S1  to 
S4  and  to  S18.  Then,  in  Step  S19,  it  is  confirmed  that 
the  flag  B  is  set.  Since  the  flag  B  is  already  set  in  Step 
S21  in  the  first  cycle,  the  current  speed  is  increased  by 
AF  (Step  S12).  Thereafter,  the  program  advances  to 
Steps  S13,  S14  and  S17  in  like  manner  to  terminate  the 
processing  in  the  present  cycle. 
[0029]  A  third  processing  cycle  and  subsequent  ones 
are  executed  in  succession,  and  the  speed  command  is 
increased  by  AF  for  each  cycle.  When  the  current  com- 
manded  speed  value  Fc  attains  the  set  speed  F0  (Fc  = 
FO),  "YES"  is  given  as  the  conclusion  in  Step  S18  that 
follows  Steps  S1  to  S4.  Thereupon,  the  flag  B  is  reset 
(Step  S22),  the  amount  of  movement  L  stored  in  the  reg- 
ister  is  increased  by  the  amount  equivalent  to  the 
present  commanded  speed  value  Fc  (Step  S13),  and  it 
is  confirmed  that  the  value  stored  in  the  target  position 
register  R(x)  is  not  exceeded  by  the  updated  amount 
movement  L  (Step  S1  4).  Then,  the  current  commanded 
speed  value  Fc  is  outputted  as  a  move  command  to  the 
axis  control  circuits  for  driving  and  controlling  the  servo- 
motor  (Step  S17),  whereupon  the  present  cycle  of 
processing  terminates. 
[0030]  When  the  first  deceleration  starting  position  P1 
commanded  by  the  command  program  is  reached  while 
keeping  the  current  commanded  speed  value  Fc  at  the 
set  speed  FO,  L  <  P1  ceases  to  hold  true,  and  "NO"  is 
given  as  the  conclusion  in  Step  S4  that  follows  Steps 
S1  to  S3.  Thereupon,  an  index  i  is  set  at  1  (Step  S4),  it 
is  confirmed  that  the  next  deceleration  starting  point 
Pi+1  (=  P2)  is  not  reached  yet  by  the  amount  of  move- 
ment  L  (Step  S5:  Y),  and  moreover,  it  is  confirmed  that 

4 
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a  command  speed  R1  (i  =  1)  after  deceleration,  stored 
in  a  memory  R,  is  not  reached  yet  by  the  current  com- 
manded  speed  value  Fc  (Step  S8:  N).  Thereafter,  it  is 
determined  whether  or  not  the  flag  B  is  set  (=  1  )  (Step 
S9).  When  constant-speed  operation  is  started  after  the 
preceding  acceleration-deceleration  processing  is  fin- 
ished,  the  flag  B  is  already  reset  (=  0)  in  Step  S22  in  a 
past  processing  cycle,  so  that  the  conclusion  in  Step  S9 
is  "NO." 
[0031]  Thereupon,  the  commanded  speed  increment 
(commanded  movement  increment)  AF  for  each  distri- 
bution  cycle  is  obtained  by  dividing,  by  a  command  time 
constant  Qi  (=  Q1)  stored  in  a  register  Q,  a  value  ob- 
tained  by  subtracting  the  current  commanded  speed 
value  Fc  (=  FO)  from  a  command  speed  Ri  (=  R1  )  stored 
in  the  memory  R(r)  (Step  S10).  Then,  the  flag  B  is  set 
(Step  S1  1  ),  the  speed  increment  AF  is  added  to  the  cur- 
rent  commanded  speed  value  Fc  stored  in  the  register 
(Step  S12),  and  the  value  in  the  register  storing  the 
amount  of  movement  L  is  increased  by  the  amount 
equivalent  to  the  present  commanded  speed  value  Fc 
(Step  S1  3).  After  it  is  confirmed  that  the  value  stored  in 
the  target  position  register  R(x)  is  not  exceeded  by  the 
updated  amount  of  movement  L  (Step  S14),  the  current 
commanded  speed  value  Fc  is  delivered  as  a  move 
command  to  the  axis  control  circuits  for  driving  and  con- 
trolling  the  servomotor  (Step  S17),  whereupon  the 
present  cycle  of  processing  terminates. 
[0032]  When  the  machine  is  in  an  acceleration  stage 
with  the  time  constant  Q1  after  the  point  P1  is  passed 
by  the  amount  of  movement  L  (AF  >  0),  "YES"  is  given 
as  the  conclusion  in  the  process  of  Step  S9  that  follows 
Steps  S1  to  S5  and  Step  S8.  This  is  because  the  flag  B 
is  already  set  in  Step  S11  in  a  past  cycle.  As  a  result, 
the  speed  increment  AF  (previously  obtained  in  Step 
S10  in  a  past  cycle)  is  added  to  the  current  commanded 
speed  value  Fc  (Step  S12),  and  the  value  in  the  register 
storing  the  amount  of  movement  L  is  increased  by  an 
amount  equivalent  to  the  present  speed  command  value 
Fc  (Step  S1  3).  After  it  is  confirmed  that  the  value  stored 
in  the  target  position  register  R(x)  is  not  exceeded  by 
the  updated  amount  of  movement  L  (Step  S1  4),  the  cur- 
rent  commanded  speed  value  Fc  is  delivered  as  a  move 
command  to  the  axis  control  circuits  for  driving  and  con- 
trolling  the  servomotor  (Step  S17),  whereupon  the 
present  cycle  of  processing  terminates. 
[0033]  As  the  acceleration  processing  by  the  time 
constant  Q1  is  continued  until  the  current  commanded 
speed  value  Fc  becomes  equal  to  the  command  value 
Ri  (=  R1  )  stored  in  the  memory  R(r)  (Fc  =  R1  ),  "YES"  is 
given  as  the  conclusion  in  the  process  of  Step  S8  that 
follows  Steps  S1  to  S5.  Thereupon,  the  flag  B  is  reset 
(Step  S22),  the  value  in  the  register  for  storing  the  move- 
ment  L  is  increased  by  an  amount  equivalent  to  the 
present  speed  command  value  Fc  (Step  S13),  and  it  is 
confirmed  that  the  value  stored  in  the  target  position  reg- 
ister  R(x)  is  not  exceeded  by  the  updated  movement  L 
(Step  S14).  Thereafter,  the  current  commanded  speed 

value  Fc  is  delivered  as  a  move  command  to  the  axis 
control  circuits  for  driving  and  controlling  the  servomotor 
(Step  S17),  whereupon  the  present  cycle  of  processing 
terminates. 

5  [0034]  In  this  manner,  the  processings  of  Steps  S1  to 
S5,  S8,  S22,  S13,  S14andS17are  continued  for  each 
cycle.  When  the  value  in  the  register  storing  the  amount 
of  movement  L  at  Step  S1  4  starts  to  exceed  the  position 
of  the  point  P2  (next  deceleration  starting  position),  L  g  

10  P2  will  no  longer  holds.  In  the  next  cycle,  therefore,  "NO" 
is  given  as  the  conclusion  in  Step  S5  that  follows  Steps 
S1  to  S4.  Thereupon,  the  index  i,  currently  at  1  ,  is  further 
increased  by  1  (Step  S6)  to  i  =  2.  After  it  is  confirmed 
that  the  maximum  number  n  of  the  index  (n  =  4  in  the 

is  case  of  FIG.  4)  is  not  reached  by  the  resulting  index 
(Step  S7:  N),  the  program  returns  to  Step  S5,  whereup- 
on  it  is  determined  whether  or  not  a  point  P3  (i  +  1  =3) 
is  reached  by  the  amount  of  movement  L.  If  the  amount 
of  movement  L  is  short  of  the  point  P3  even  after  passing 

20  the  point  P2,  Lg  P3  still  holds,  so  that  the  conclusion 
in  Step  S5  is  "YES." 
[0035]  In  a  cycle  in  which  deceleration  by  the  com- 
mand  time  constant  Q2  is  started  with  the  amount  move- 
ment  L  at  the  point  P2,  the  processings  of  Steps  S8,  S1  2 

25  to  S1  4,  and  S1  7  are  executed  and  finished.  On  the  other 
hand,  in  a  cycle  in  which  the  deceleration  is  in  progress, 
the  processings  of  Steps  S8,  S9,  S12  to  S14,  and  S17 
are  executed  and  finished.  In  a  cycle  in  which  the  com- 
mand  speed  R2  is  reached,  the  processings  of  Steps 

30  S8,  S22,  S13,  S14  and  S17  are  executed  and  finished. 
[0036]  When  the  value  of  the  register  storing  the 
movement  L  exceeds  P3  in  a  certain  cycle,  it  is  conclud- 
ed  that  L  g  P2  does  not  hold  (N)  in  Step  S5  that  follows 
Steps  S1  to  S4  in  the  next  cycle.  Thereupon,  the  index 

35  i  is  increased  by  1  to  2  (i  =  2)  (Step  S7).  After  confirming 
that  the  maximum  value  n  (number  of  the  points  P  is  4 
in  the  case  of  FIG.  4)  is  not  reached  by  the  resulting 
value  (Step  S7:  N),  the  program  returns  to  Step  S5, 
whereupon  it  is  determined  whether  or  not  L  g  P3  holds 

40  (Step  S5).  However,  since  the  amount  of  movement  L 
has  already  passed  the  point  P3,  the  conclusion  in  Step 
S5  becomes  N  again,  so  that  the  index  i  is  further  in- 
creased  by  1  to  3  (i  =  3)  (Step  S7).  After  it  is  confirmed 
that  the  maximum  value  n  is  not  reached  by  the  resulting 

45  value  (Step  S7:  N),  the  program  returns  to  Step  S5, 
whereupon  it  is  determined  whether  or  not  L  g  P4  holds 
(Step  S5).  Since  the  amount  of  movement  L  is  short  of 
the  point  P4  even  after  passing  the  point  P3,  the  con- 
clusion  in  Step  S5  is  "YES"  (with  the  value  of  the  index 

so  i  is  3),  whereupon  the  process  of  Step  S8  and  the  sub- 
sequent  processes  mentioned  before  are  executed  by 
using  a  time  constant  Q3  and  a  target  speed  R3. 
[0037]  When  the  value  of  the  index  i  reaches  the  max- 
imum  value  n  in  Step  S6  that  follows  Steps  S1  to  S5, 

55  the  process  of  Step  S8  and  the  subsequent  processes 
are  executed  by  using  a  time  constant  Qn  (=  Q4)  and  a 
target  speed  Rn  (=  R4)  with  the  index  i  at  n  (i  =  n). 
[0038]  Thus,  when  the  value  in  the  register  storing  the 
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movement  L,  updated  in  Step  S14,  exceeds  a  value  ob- 
tained  by  subtracting  the  deceleration  distance  D  to  the 
target  position  from  the  value  stored  in  the  target  posi- 
tion  register  R(x),  R(x)  -LSD  ceases  to  hold,  and  "NO" 
is  given  as  the  conclusion  in  Step  S3  that  follows  Steps  s 
S1  and  S2  in  the  next  cycle.  Then,  it  is  determined 
whether  or  not  the  flag  B  is  set  (Step  S23).  Since  the 
flag  B  has  been  reset  (=  0)  in  Step  S22  that  follows  Step 
S8  in  a  past  cycle,  "NO"  is  given  as  the  conclusion  in 
Step  S23  when  the  program  transfers  for  the  first  time  10 
from  Step  S3  to  Step  S23.  As  a  result,  the  speed  incre- 
ment  AF  (minus  value)  for  each  distribution  cycle  is  ob- 
tained  by  dividing  the  product  of  the  current  commanded 
speed  value  Fc  (R4  in  FIG.  4)  and  minus  1  by  the  set 
time  constant  Q0  (Step  S24).  Then,  the  flag  B  is  set  (=  is 
1)  (Step  S25),  and  deceleration  processing  is  effected 
by  adding  the  speed  increment  AF  to  the  current  com- 
manded  speed  value  Fc  (Step  S12).  Thereafter,  the 
processes  of  Steps  S13,  S14  and  S17  are  executed, 
whereupon  the  processing  in  the  present  cycle  termi-  20 
nates. 
[0039]  In  a  processing  cycle  in  which  the  machine  is 
in  a  stage  of  deceleration  toward  the  target  position  with 
the  set  time  constant  Q0,  the  conclusion  in  Step  S23 
that  follows  Steps  S1  and  S2  is  "YES."  This  is  because  25 
the  flag  B  has  already  been  in  Step  S25.  As  a  result, 
deceleration  processing  is  effected  by  adding  the  speed 
increment  AF  to  the  current  speed.  Thereafter,  the  proc- 
esses  of  Steps  S13,  S14  and  S17  are  executed,  where- 
upon  the  processing  in  the  present  cycle  terminates.  30 
[0040]  Thus,  when  the  value  in  the  register  storing  the 
movement  L  is  increased  by  an  amount  equivalent  to 
the  present  speed  command  value  Fc  in  the  next  step 
or  Step  S1  3  after  the  program  has  advanced  to  Steps 
S1  to  S3,  S23  and  S12,  the  conclusion  in  Step  S14  is  35 
"YES"  if  the  value  stored  in  the  target  position  register 
R(x)  is  reached  or  exceeded  by  the  updated  movement 
L.  Thereupon,  the  current  commanded  speed  value  Fc 
is  modified  by  subtracting  an  excess  (L  -  R(x))  of  the 
updated  movement  L  over  the  value  stored  in  the  target  40 
position  register  R(x)  from  the  current  commanded 
speed  value  Fc  computed  in  step  12  (that  is,  by  com- 
puting  Fc  -  (L  -  R(x)),  the  flags  A  and  B  are  reset  (=  0), 
and  the  value  in  the  register  storing  the  movement  L  is 
reduced  to  zero.  Thereafter,  the  modified  current  com-  45 
manded  speed  value  Fc  is  outputted,  whereupon  the 
processing  in  the  final  cycle  is  terminated. 
[0041]  As  discussed  above,  according  to  the  present 
invention,  the  acceleration  or  deceleration  is  executed 
with  reference  to  the  current  position  and  current  speed  so 
of  the  servomotor  and  based  on  the  acceleration-decel- 
eration  points  in  one  block  commanded  by  the  com- 
mand  program  and  the  time  constant  and  acceleration 
or  deceleration  speed  corresponding  to  such  accelera- 
tion-deceleration  point.  Accordingly,  the  acceleration  or  55 
deceleration  in  one  block  can  be  executed  without  pre- 
viously  setting  parameters  or  points  of  contact.  Thus, 
excellent  controllability,  response  and  easy  setting  can 

be  made  available,  thereby  also  enabling  the  operating 
efficiency  to  be  improved.  Besides,  the  timings  and  com- 
mand  programs  for  acceleration  and  deceleration  can 
be  rewritten,  contributing  to  its  greater  general-purpose 
applicability. 

Claims 

1  .  A  CNC  acceleration-deceleration  control  apparatus 
comprising: 

a  program  storage  device  (1)  storing  a  com- 
mand  program  (1a)  including  a  time  constant 
for  acceleration-deceleration  control  to  be 
started  at  a  predetermined  position,  and  a  tar- 
get  speed  to  be  attained  by  said  acceleration 
or  deceleration  control; 
a  current  position  recognizing  device  (5)  for 
recognizing  the  current  position  of  a  servomo- 
tor  (4)  driving  and  controlling  a  machine  (2); 
a  current  speed  recognizing  device  (6)  for  rec- 
ognizing  the  current  speed  of  said  servomotor 
(4);  and 
an  acceleration-deceleration  control  device  (7) 
for  starting  an  acceleration-deceleration  oper- 
ation  with  said  time  constant  and,  when  it  is  rec- 
ognized  that  the  current  speed  of  the  servomo- 
tor  (4)  has  reached  the  target  speed,  finishing 
the  acceleration-deceleration  operation, 

characterised  in  that: 

the  command  program  (1a)  stored  in  the  pro- 
gram  storage  device  (1)  comprises  a  plurality 
of  command  blocks  including  acceleration-de- 
celeration  starting  positions,  time  constants  for 
acceleration-deceleration  control,  and  target 
speeds  to  be  attained  by  said  acceleration  or 
deceleration  control;  and 
the  acceleration-deceleration  control  device  (7) 
is  arranged  to  execute  said  command  blocks 
read  out  from  said  program  storage  device  (1  ) 
so  that  an  acceleration-deceleration  operation 
is  started  when  it  is  recognized  that  the  current 
position  data  received  from  said  current  posi- 
tion  recognizing  device  (5)  has  reached  an  ac- 
celeration-deceleration  starting  position  set  in 
a  command  block,  with  the  servomotor  (4)  be- 
ing  kept  driven  at  the  target  speed  from  the 
point  that  the  target  speed  is  reached  as  a  re- 
sult  of  that  acceleration-deceleration. 

2.  A  CNC  acceleration-deceleration  control  apparatus 
according  to  claim  1  ,  wherein  said  machine  (2)  is  a 
belt  conveyor. 

3.  A  CNC  acceleration-deceleration  control  apparatus 
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according  to  claim  1  or  2,  wherein  a  time  constant 
for  the  acceleration  of  said  machine  (2)  accompa- 
nying  the  start  of  the  operation  thereof,  and  the 
speed  for  the  period  up  to  a  first  acceleration-decel- 
eration  point  commanded  by  the  command  program  s 
after  the  acceleration  with  said  time  constant,  are 
previously  set  in  a  CNC. 

4.  A  CNC  acceleration-deceleration  control  method 
comprising  steps  of:  10 

controlling  a  servomotor  (4)  in  accordance  with 
a  command  program  including  a  time  constant 
for  acceleration-deceleration  control  to  be 
started  at  an  acceleration-deceleration  starting  15 
position,  and  a  target  speed  for  the  accelera- 
tion-deceleration  control; 
carrying  out  the  acceleration-deceleration  con- 
trol  with  the  acceleration-deceleration  time 
constant  when  it  is  detected  that  the  current  po-  20 
sition  of  said  servomotor  (4)  is  at  the  accelera- 
tion-deceleration  starting  position;  and 
terminating  the  acceleration-deceleration  con- 
trol  started  at  said  acceleration-deceleration 
starting  position  when'it  is  detected  that  the  tar-  25 
get  speed,  corresponding  to  said  acceleration- 
deceleration  starting  position,  is  attained  by  the 
current  speed  of  the  servomotor  as  an  object  of 
the  acceleration-deceleration  control; 

30 
characterised  in  that: 

the  command  program  comprises  a  plurality  of 
command  blocks  each  including  a  move  target 
position,  one  or  two  or  more  acceleration-de-  35 
celeration  starting  positions,  a  time  constant  for 
the  acceleration-deceleration  control,  and  a 
target  speed  for  the  acceleration-deceleration 
control;  and 
acceleration-deceleration  operation  is  started  40 
when  it  is  recognized  that  the  current  position 
of  the  servomotor  (4)  has  reached  an  acceler- 
ation-deceleration  starting  position  set  in  a 
command  block,  with  the  servomotor  (4)  being 
kept  driven  at  the  target  speed  from  the  point  45 
that  the  target  speed  is  reached  as  a  result  of 
that  acceleration-deceleration. 

5.  A  CNC  acceleration-deceleration  control  method 
according  to  claim  4,  wherein  said  acceleration-de-  so 
celeration  control  is  made  either  by  adding  the 
same  speed  increment  to  or  subtracting  the  same 
speed  decrement  from  the  current  speed  at  every 
predetermined  period. 

Patentanspriiche 

1.  Rechnergestutztes  numerisches  Beschleuni- 
gungs-A/erzogerungs-Steuergerat,  das  umfaBt: 

eine  Programmspeichereinrichtung  (1),  die  ein 
Befehlsprogramm  (1a)  einschlieBlich  einer 
Zeitkonstante  fur  die  in  einer  vorbestimmten 
Position  zu  startende  Beschleunigungs-/  Ver- 
zogerungssteuerung  und  eine  durch  die  Be- 
schleunigungs-  oder  Verzogerungssteuerung 
zu  erreichende  Zielgeschwindigkeit  speichert, 
eine  Positionserkennungseinrichtung  (5)  zum 
Erkennen  der  gegenwartigen  Position  eines 
Servomotors  (4),  der  eine  Maschine  (2)  antreibt 
und  steuert, 
eine  Geschwindigkeitserkennungseinrichtung 
(6)  zum  Erkennen  der  gegenwartigen  Ge- 
schwindigkeit  des  Servomotors  (4)  und 
eine  Beschleunigungs-A/erzogerungssteue- 
rungseinrichtung  (7)  zum  Starten  eines  Be- 
schleunigungs-A/erzogerungsvorgangs  mit  der 
Zeitkonstante,  und  wenn  erkannt  wird,  dal3  die 
gegenwartige  Geschwindigkeit  des  Servomo- 
tors  (4)  die  Zielgeschwindigkeit  erreicht  hat, 
Beenden  des  Beschleunigungs-/  Verzoge- 
rungsvorgangs, 

dadurch  gekennzeichnet,  dal3 

das  Befehlsprogramm  (1a),  welches  in  der  Pro- 
grammspeichereinrichtung  (1)  gespeichert  ist, 
eine  Vielzahl  von  Befehlsblocken  umfaBt,  die 
Beschleunigungs-A/erzogerungsstartpositio- 
nen,  Zeitkonstanten  fur  die  Beschleunigungs-/ 
Verzogerungssteuerung  und  durch  die  Be- 
schleunigungs-  oder  Verzogerungssteuerung 
zu  erreichende  Zielgeschwindigkeiten  enthal- 
ten,  und 
die  Beschleunigungs-A/erzogerungssteue- 
rungseinrichtung  (7)  dafur  eingerichtet  ist,  die 
Befehlsblocke,  welche  aus  der  Programmspei- 
chereinrichtung  (1  )  ausgelesen  sind,  auszufuh- 
ren,  so  dal3  ein  BeschleunigungsVVerzoge- 
rungsvorgang  gestartet  wird,  wenn  erkannt  ist, 
dal3  die  Daten  bezuglich  der  gegenwartigen 
Position,  welche  von  der  Positionserkennungs- 
einrichtung  (5)  zum  Erkennen  der  gegenwarti- 
gen  Position  empfangen  sind,  die  Daten  einer 
Beschleunigungs-A/erzogerungsstartposition, 
welche  in  einem  Befehlsblock  gesetzt  sind,  er- 
reicht  haben,  wobei  der  Servomotor  (4)  von 
dem  Punkt  an,  wo  die  Zielgeschwindigkeit  als 
Ergebnis  dieser  Beschleunigung/Verzogerung 
erreicht  ist,  weiterhin  mit  der  Zielgeschwindig- 
keit  getrieben  wird. 

2.  Rechnergestutztes  numerisches  Beschleuni- 
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gungsVVerzogerungs-Steuergerat  nach  Anspruch 
1,  wobei  die  Maschine  (2)  eine  Bandfordereinrich- 
tung  ist. 

3.  Rechnergestutztes  numerisches  Beschleuni-  s 
gungsVVerzogerungs-Steuergerat  nach  Anspruch 
1  oder  2,  wobei  eine  Zeitkonstante  fur  die  Beschleu- 
nigung  der  Maschine  (2),  die  den  Start  des  Vor- 
gangs  derselben  begleitet,  und  die  Geschwindig- 
keit  fur  die  Periode  bis  zu  einem  ersten  Beschleu-  10 
nigungs-/  Verzogerungspunkt,  die  durch  das  Be- 
fehlsprogramm  nach  der  Beschleunigung  mit  der 
Zeitkonstante  befohlen  wird,  vorab  in  einer  rechner- 
gestutzten  numerischen  Steuereinrichtung  CNC 
gesetzt  sind.  is 

4.  Rechnergestutztes  numerisches  Beschleuni- 
gungsVVerzogerungs-Steuerverfahren,  das  Schrit- 
te  umfaBt  zum 

20 
Steuern  eines  Servomotors  (4)  in  Ubereinstim- 
mung  mit  einem  Befehlsprogramm,  das  eine 
Zeitkonstante  fur  die  in  einer  Beschleuni- 
gungsVVerzogerungsstartposition  zu  starten- 
de  Beschleunigungs/Verzogerungssteuerung  25 
und  eine  Zielgeschwindigkeit  fur  die  Beschleu- 
nigungs-A/erzogerungssteuerung  enthalt, 
Ausfuhren  der  BeschleunigungsWerzoge- 
rungssteuerung  mit  der  BeschleunigungsWer- 
zogerungs-Zeitkonstanten,  wenn  erfaBt  ist,  30 
dal3  sich  die  gegenwartige  Position  des  Servo- 
motors  (4)  in  der  BeschleunigungsWerzoge- 
rungsstartposition  befindet,  und 
Beenden  der  BeschleunigungsWerzoge- 
rungssteuerung,  die  in  der  Beschleunigungs-/  35 
Verzogerungsstartposition  gestartet  wurde, 
wenn  erfaBt  ist,  dal3  die  Zielgeschwindigkeit, 
welche  der  BeschleunigungsWerzogerungs- 
startposition  entspricht,  durch  die  gegenwarti- 
ge  Geschwindigkeit  des  Servomotors  als  ein  40 
Objekt  der  BeschleunigungsWerzogerungs- 
steuerung  erreicht  ist, 

dadurch  gekennzeichnet,  dal3 
45 

das  Befehlsprogramm  eine  Vielzahl  von  Be- 
fehlsblocken  umfaBt,  wovon  jeder  eine  Bewe- 
gungszielposition,  eine,  zwei  oder  mehr  Be- 
schleunigungsVVerzogerungsstartpositionen, 
eine  Zeitkonstante  fur  die  Beschleunigungs-/  so 
Verzogerungssteuerung  und  eine  Zielge- 
schwindigkeit  fur  die  BeschleunigungsWerzo- 
gerungssteuerung  enthalt,  und 
ein  BeschleunigungsWerzogerungsvorgang 
gestartet  wird,  wenn  erkannt  ist,  dal3  die  gegen-  ss 
wartige  Position  des  Servomotors  (4)  eine  Be- 
schleunigungsVVerzogerungsstartposition  er- 
reicht  hat,  die  in  einem  Befehlsblock  gesetzt  ist, 

wobei  der  Servomotor  (4)  von  dem  Punkt  an, 
wo  die  Zielgeschwindigkeit  als  Ergebnis  dieser 
Beschleunigung/Verzogerung  erreicht  ist,  wei- 
terhin  mit  der  Zielgeschwindigkeit  getrieben 
wird. 

5.  Rechnergestutztes  numerisches  Beschleuni- 
gungs-A/erzogerungs-Steuerverfahren  nach  An- 
spruch  4,  wobei  die  BeschleunigungsWerzoge- 
rungssteuerung  entweder  durch  Addieren  des  glei- 
chen  Geschwindigkeitsinkrements  zu  oder  Subtra- 
hieren  des  gleichen  Geschwindigkeitsdekrements 
von  der  gegenwartigen  Geschwindigkeit  in  jeder 
vorbestimmten  Periode  ausgefuhrt  wird. 

Revendications 

1.  Un  dispositif  de  commande  d'acceleration-decele- 
ration  CNC  comprenant  : 

un  dispositif  de  stockage  de  programme  (1) 
stockant  un  programme  destruction  (1a)  in- 
cluant  une  constante  de  temps  pour  le  demar- 
rage  d'une  commande  acceleration-decelera- 
tion  en  une  position  predeterminee  et  une  Vi- 
tesse  de  consigne  devant  etre  atteinte  par  la- 
dite  commande  d'acceleration  ou  de  decelera- 
tion; 
un  dispositif  d'identification  de  position  actuelle 
(5)  pour  identifier  la  position  actuelle  d'un  ser- 
vomoteur  (4),  entramant  et  commandant  une 
machine  (2)  ; 
un  dispositif  d'identification  de  vitesse  actuelle 
(6)  pour  identifier  la  vitesse  actuelle  dudit  ser- 
vomoteur  (4)  ;  et 
un  dispositif  de  commande  d'acceleration-de- 
celeration  (7)  pour  lancer  une  operation  d'ac- 
celeration-deceleration  avec  ladite  constante 
de  temps  et,  lorsqu'il  est  identifie  que  la  vitesse 
actuelle  du  servomoteur  (4)  a  atteint  la  vitesse 
de  consigne,  achever  I'operation  d'accelera- 
tion-deceleration, 

caracterise  en  ce  que  : 

le  programme  destruction  (1  a)  memorise  dans 
le  dispositif  de  stockage  de  programme  (1) 
comprend  une  pluralite  de  blocs  destructions 
incluant  des  positions  de  debut  d'acceleration- 
deceleration,  des  constantes  de  temps  pour  la 
commande  d'acceleration-deceleration  et  des 
vitesses  de  consigne  a  atteindre  par  ladite  com- 
mande  d'acceleration  ou  de  deceleration;  et 
le  dispositif  de  commande  d'acceleration-dece- 
leration  (7)  est  agence  pour  executer  lesdits 
blocs  destruction  lus  dudit  dispositif  de  stoc- 
kage  de  programme  (1),  de  maniere  qu'une 
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operation  d'acceleration-deceleration  soit  lan- 
cee  lorsqu'il  est  identifie  que  les  donnees  de 
position  actuelle  recues  dudit  dispositif  d'iden- 
tification  de  position  actuelle  (5)  ont  atteint  une 
position  de  lancement  d'acceleration-decelera-  s 
tion  fixee  dans  un  bloc  destruction,  le  servo- 
moteur  (4)  etant  maintenu  en  entraTnement  a 
la  vitesse  de  consigne  a  partir  du  moment  ou 
la  vitesse  de  consigne  est  atteinte  suite  a  cette 
acceleration-deceleration.  10 

2.  Un  dispositif  de  commande  d'acceleration-decele- 
ration  CNC  selon  la  revendication  1  ,  dans  lequel  la- 
dite  machine  (2)  est  un  transporter  a  courroie. 

15 
3.  Un  dispositif  de  commande  d'acceleration-decele- 

ration  CNC  selon  la  revendication  1  ou  2,  dans  le- 
quel  une  constante  de  temps  pour  I'acceleration  de 
ladite  machine  (2)  accompagnant  le  lancement  de 
son  fonctionnement,  et  la  vitesse  de  la  periode  al-  20 
lant  jusqu'au  moment  de  I'acceleration-decelera- 
tion  issue  de  la  commande  par  le  programme  des-  
truction  apres  I'acceleration  avec  ladite  constante 
de  temps,  sont  fixees  anterieurement  dans  une 
CNC.  25 

commande  d'acceleration-deceleration  et  une 
vitesse  de  consigne  pour  la  commande  d'acce- 
leration-deceleration  ;  et 
I'operation  d'acceleration-deceleration  est  lan- 
cee  lorsqu'il  est  identifie  que  la  position  actuelle 
du  servomoteur  (4)  a  atteint  une  position  de  de- 
part  d'acceleration-deceleration  fixee  dans  un 
bloc  destruction,  le  servomoteur  (4)  etant 
maintenu  en  entraTnement  a  la  vitesse  de  con- 
signe  a  partir  du  moment  auquel  la  vitesse  de 
consigne  a  ete  atteinte  en  resultat  de  cette  ac- 
celeration-deceleration. 

5.  Un  procede  de  commande  d'acceleration-decelera- 
tion  CNC  selon  la  revendication  4,  dans  lequel  la- 
dite  commande  d'acceleration-deceleration  est  ef- 
fectuee  soit  par  addition  du  meme  increment  de  vi- 
tesse  a,  ou  soustraction  de  ce  meme  decrement  de 
vitesse  depuis,  la  vitesse  actuelle,  a  chaque  perio- 
de  de  temps  predeterminee. 

4.  Procede  de  commande  d'acceleration-deceleration 
CNC  comprenant  les  etapes  consistant  a  : 

commander  un  servomoteur  (4)  en  fonction  30 
d'un  programme  destruction  incluant  une 
constante  de  temps  pour  une  commande  d'ac- 
celeration-deceleration  a  lancer  en  une  posi- 
tion  de  depart  d'acceleration-deceleration,  et 
une  vitesse  de  consigne  pour  la  commande  35 
d'acceleration-deceleration  ; 
executer  la  commande  d'acceleration-decele- 
ration  avec  la  constante  de  temps  d'accelera- 
tion-deceleration  lorsqu'il  est  detecte  que  la  po- 
sition  actuelle  dudit  servomoteur  (4)  se  trouve  40 
a  la  position  de  depart  d'acceleration-decelera- 
tion;  et 
achever  la  commande  d'acceleration-decele- 
ration,  lancee  a  la  position  de  depart  d'accele- 
ration-deceleration,  lorsqu'il  est  detecte  que  la  45 
vitesse  de  consigne,  correspondant  a  ladite  po- 
sition  de  depart  d'acceleration-deceleration, 
est  atteinte  par  la  vitesse  actuelle  du  servomo- 
teur  a  titre  d'objet  de  la  commande  d'accelera- 
tion-deceleration  ;  so 

caracterise  en  ce  que  : 

le  programme  destruction  comprend  une  plu- 
rality  de  blocs  destructions  incluant  chacun  55 
une  position  de  consigne  mobile,  une  ou  deux, 
ou  plus,  positions  de  depart  d'acceleration-de- 
celeration,  une  constante  de  temps  pour  la 
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