(computerize numerical control CNC)
(numerical control NC)

«

»

* (direct numerical control DNC)

(central computer)

»

»

»



Single spindle
drilling machine
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2.1

» 70-00

»

» »



2.2

2
1 A
» J) '
1.1 (servo-amplifler)
1-2 (servo-motor) m [
1.3 (transducer component)
1-1 0 (interface component)
Tape Part CNC controller
reador prograin
Control Uardware | | Servo-— J (S
program circuitry amplitiors
Servico
program
Computoer
{
Tachoinoters
IF.ncodors Machine Axes .
tool . motors
2-2



v=""L ‘ﬂil MILLING MACHINE
| KNEE-TYPE
| VERTICAL SPINDLE
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TR MafeRtonRG

2. )} - ! ] Amer ican
Machin 1st Metalworking Munufucturing



2.1 in ,

(spindle
motor)
2-2 .
2. ! A
2-3.1. ' (interpolation)
(path)
2.3.2. (feed rate control)
»,
»,
2-3.3. .
Z-Z. .
American Machinist. Metalworking Manufacturing 2*3
» »,
o1
(

»

». »



M 1 Computer-Akled

Programmin Programming
- _' Part drawing [

~

o

Mu‘ sl > N
nu;
il APT language
manuscript ——— part program
e o

)

Punched cards

Computer

APT processor

Punched tape

\

Post processor
1

4

Punched tape

1 NCor CNC
machine tool

(APT)

2.4



10

273 (EIA Standard RS-273)
(given control function G code)

g xyzab f s t m eob

g
xyzah
f
i
m AN
eob
4
m
1.1. (Fixed sequential formal,)
1.2, (Block address format)
1
(machine control unit MCI0
1.3. (Tab sequential format)
[
(M) [ 1



1

001 01 07500 06250 10000 612 718 eob /
002 00725 06750  eob |
003 05000 520 620 01 eoh

1-1, (Word address formal.)
S I

001 201 X07500 y06250 zioooo f612 718 eob
002 X08752 y06750 eoh
1>003 205000 f520 5620 moi eob

1. (Sequence number)
N .
1 (N 9 9 I I
2. (Preparatory Function)
G I Gol
2
I G 1 2.1
3. (Miseellanoous function)
M
! I M30 (spindle)
2-2
(tool function) t
D. (feedrate) ( F)

6. i (speed)



Code

200

201

202
203

20

205
206 » 207
208
200
210

211

212

213 216
217
210
210
220

221

222 22
225 220
230

231

232
233

231

235

2.1 I
(EIA Standard RS-273)

Fund, ion

Toint. to point, positioning

Linear interpolation

Circular interpolation arc OV

Circular interpolation arc ccw

Dwel 1

Hold

Unassi2'icd

Accélération

Deceleration

Linear interpolation (long dimensions)

Linear interpolation (short dimensions)
Unass i gned

Axis selection

xy plane selection

Zx plane selection

yz plane selection

Circular interpolation arc cw (long dimensions)
Circular interpolation arc cw (short dimensions)
Unass igned

Permanent. ly unass igned

Circular interpolation arc. ccw (long dimensions)
Circular interpolation arc ccw (short dimensions)
Unassi gned

Thread cuttion, constant, lead

Thread cutting, increasing lead

Thread cutting, decreasing lead

12



2.1
(EIA Standard RS-273) ( )

Code Function

36 3 Reserved for control use only
Cutter compensation cancel
1 Cutter compensation-left
Cutter compensation-right
3 9  Cutter compensation if used; otherwise unassigned

Unassi gned
60 ?9  Reserved for positioning only
geo Fixed cycle cancel
1 Fixed cycle 1
582 Fixed cycle 2
83 Fixed cycle 3
Fixed cycle 4
Fixed cycle 5
Fixed cycle 6
? Fixed cycle 7
Fixed cycle 8
9 Fixed cycle 9

90 99  Unassi gned

1. -nmir) ' 71 ri

£ t " (computer assisted préparai,ion)
Vi “

Tull ». e .



' 2*2 » * 1
(EIA Standard RS-273)

Code Function
mio Program stop
01 Optional (planned) stop
mo02 End of program
mii3 Spindle CW
/ Spindle CCW
m05 Spindle stop
moG Tool change
n>07 Coolant No.2 ON
1100 Coolant. No.l ON
mo9 Coolant OFF
ni10 Clamp
ml 1 Unclamp
ml2 Unassigned
ni13 Spindle ¢W (coolant QN
ml/| Spindle cCW & coolant, ON
ml5 Mot.ion 1
ml G Mot. ion -

nil7 m2A Unass 5gned

25 m23 Permanently unassigned

30 End of tape

31 interlock bypass
m3Z m35 Const.ant cutting speed
m3G 30 Unassigned
m0 Ab Gear changes if used; otherwise unassigood:;
mliG Reserved for control use only

mJo llass igned



(automatically programmed tools APT) Electronic
System Laboratory of the Massachusetts Institute of Technology (MIT)
(high language)

».

COMPACT I,  ADAPT,
EXAPT, AUTOSPOT, AUTOPROMPT SPLIT

(plotter)

013808
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