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A Basic Study on the Application of the Softwired Sequence Control
to the Interface of NC Mahine Tool

Hyung Sik Lee, Bong Jin Lee and Chang Hun Hyun.

Abstract

Recently in some nations, the interface of NC machine tool is made by applying the softwired

sequence control method which employs the PLC (Programmable Logic Controller) instead of

the hardwired sequence control method. Due to this replacement, the function of the interface

of NC machine tool has been improved in many respects.

In order to accomplish such an

improvement of the function of the interface and to develop the PLC, this paper deals with

how to apply the softwired sequence control method that employs microcomputer to the
interface of ATC (Automatic Tool Changer) which is a part of NC lathe.
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BE NCAule Interface 42, H7E Magnetic
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ware & 2¥3t - 8UfEsl3, oldl Sequence Logic & ##
it - SBA A 4] Software o Hardware f]9] o g3
2 Ayl Softwired Sequence Control & &4
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St et
o] AL Tl T&etw, NC LIl 2 Bt
# Interface ¢] Sequence #A]o] & Softwired Sequence

Control JiRez Me¥ & A =Hgox, ¥ 4
4 PLCAAA LS ga Fdeh
2 Higeel FA€  Microcomputer & Intel pt9

MCS-85 System Design Kit?~® (SDK-85)¢]+,
Microcomputer & Memory E7+¢ o2 F4317]
9§ A, 8085 Assembly Language®~“2=2 Logic &
Coding stgch. 283z, ATCE A= o}& 4748 L
S 333y A48 ¢+ YEF Hogde Aoz4,
KAIST f@mismizaei ol A o= A ATCI
Ao, NC Unite [ AsRd gl BAY
Fujitsu Fanuc jit #]&sl, Fanuc 20A“2-& o] &3}
TR = 1A Eedh LET HMEEERL T4
Model & wbEo1 A H3ieh

2. ATC®O{ Systeme| & Unito| 7|51t SAd

2.1. Intel SDK-852| 7|'s

—fy.o 2 Microcomputer & CPU(Central Proce-
ssing Unit), Memory Unit, Input @ Output Unit
2 FA g 00w 1 Pged] FIAE SDK-85 = 8085
Microcomputer System ] #fEg = shte] z1qk
Aol A 522 +9Y = JdEF F4% Microcom-
puter 24, 8Bit3d Microprocessor 8085A & CPU
2 FHs el 8Bite] H¥ARE FAld Hed
< 9l7] =&, NC Units} A3} FRI7 A
grsle}, 28] 3 4K Bytes 742l ROM(8355 &2 8755)
& g % gl on], 512 Bytes 7tx] RAM(8155)%
A 4+ JdxF Hoj glck. =3 H¥ Input
Output Line & ¢3]4 76 Line 7tx] $A7l5E&F 5
o] go=, A4 Input ¥ Output fj Lineo] % 1@
4 ol

2.9, Fanuc 20A 2| Tool Changing 2 2|3t
Azo| By
Numerical Control Unit =, BfEA 2E,
2} 9% keyboard & %8t AMEAY =& tape
o BEEe 2R ANEAN AeiFR 2 424
o S3sE BRM 37 NC Unit o] £etalE¢ 5
) dedl SHeldle AAzA, ¥ HEAA A4l
Fanuc 20A &) A3 E%F¢] Tool Changinge] 8%

AZEWE 2] EJd Fig.l 3 zbet,

2 Unit

NS und L (FATILC 20A) ) ]i
C !
T i
AN |
R N r\ i
N T

T T T s w

D T COM IF Ti8 Ti4 Tiz T19 ST ERS FIN

Fig. 1 Functions of NC unit for changing tool.
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A Z7F Off 52 ¢}, FIN Q157 NC Unito) &

ol7td, ¢ BCD Al57F Off g3 ¥4]o) NC Unit &
g AHE gdrl A A
® Manual Data Input (Input)-D
D¢ 4% & NC Unit 7} wtAl5«, NC Unit:

T30 s Fld e Y RE g Ealvh
® Tape Command Input (Input)-T
T AFE NC Units} wAlE=l, NC Unit:
Tape off 8] ¥ =& 23 wnk ¢l Ealt
@ Cycle Start Signal (Input)-ST
NC Unit 7} fEBhstr]) fBsiA e, =id T(or D)
AZE PotEd ok sta gl STAZE wrolEsl
Fefopitet,
@ Remote Reset Signal (Imput)-ERS
NC Unit &= ERSAFTE wlolEol & 7% Reset
ek

2.3. MIO{tHAH(=Automatic Tool Changer)2]|
M

2 ATCx 4748 Az TAE HA¥stq A



NCIfE##8 Interface ¢} Softwired Sequence Control {L& o]} HEX:ES 209

g ¢ A= F HoldE A TH Turret o],
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Fig. 2 The sectional view of ATC

P7t 925 gle] of Pistone] Up-Downel] =}zl
A Turret 2847} Up-Down o] T Am3l4] Curvic
Coupling ol 49 a4 AelE Fxn MIEER =
Clamping Force & Agdvl. = o ol = A ¥
719k Rotor el ] Z»] In-Out Lineo] pnTHel o
fifie] Up-Downol] Fejutz ¢rm &4+ T# Case B
£ Sae BG4S FHLL ¢ IEF Holgnh

TE9] Up-Down B Cylinder &] Piston P&} T
Case B2}s] ololl = Piston o] 453154 %5 #S
oY 4 Q=S 23 Ko 2 gl ol
EZEM Pin K& Pistono] 4b3191-¢ = T Case
o F Kol 3 S E mlfgsta Xs=Fgie).

¢ T.H Turret 7} 3 Cycle & o83y $si4 =
Fig. 33} 2% A7} 2 a3}e}.

a8l s TR Turret Lift 3 Down g <3317 ¢
M, ATCo] odA=e] &= Solenoid Valve#]
(SViez <3¢ AMAAA Fojok b+, TH
Turret ¢] Indexing W & AdsMe] Returng 3
Solenoid Valve#2(SV2A = SV2B = o5& 274
2] Solencid Valve g&-& )7} o] o] Solenoid
Valve 170124 Indexing W 3|Ad719 Return-g ¢
A A4,

3. ATC A Interface 2|

ol
M
oHj
-+

3.1. Ml Mo

oroll A FHegE NC Unit @ SDK-85, ATC & o] %
o] A& Ao} Systemo] &3t ATC7t T5E <+
A EZE 37 B4 = Power 7} NC Unit 3 SDK-

TURRET LIFT INDEXING

TURRET LI¥IT SWITCH - CN

BLADE RETURN

Fig. 3 Cycle of Turret
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Input port 21H (Inputport PA of Basic 8155)

BIT NO. 7 6

SIGNAL NAME 33T |STOP

START F 718 T14 ™2 711

Fig. 4 Arrangement of signals in input port 21H.

Input port 22H (Inputport PB of Basic 8155)

BIT NO. 7 6

SIGNAL NAME 1 1

Sves

SvVaa | SV PIN ST ERS

Fig. 5 Arrangement of signals in input port 22H.

Output port 2AH (Port PB of Extended 8155)

BIT XNO. 7 6

STIGNAL NAME 1 1

LSDT T4LS | T3LS | T2Ls | T1LS

Fig. 6 Arrangement of signals in output port 2AH.

Bit0¢] &3t A% TILS 7} Onol=l, 7 Tooll
o] INTLIFHEFTRER frfEo] ¥4 Uvte A& &3 FA
Aot

wtakbx 2, Bit 12 ¥ Bit 34 o]2s]74x] &
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£ MIEERERT HAd $405S ¢ FA Ak

Bit 49 %3t A% LSDT ¥, ¢ Bit 02 R
Bit 3 1 oJ =3}zl Onolwd, 4] One| S A%
24 ATC WY Limit Switch 7} Dog ¢} &= 3l
B Ay JRE dotur] $3 Alzoelxt,

Bit 5~Bit 7-& A~]2 22 open 4te] 4l -¢ el o},
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&3} et

Hd Adgshd o

Bit 0 & X Bit 27}A £k A 3EL Fanuc
20A 9] AZAHANA dFd AFelH.

Bit 30| &3l= 4% SVI-& Solenoid Valve#1 [
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57 413 A1 524, Ono] 5wl 2 Relay 7} A-%dh

Bit 49 4% SV2A = Solenoid Valve#2 w1 2A
2 ga3 Valve § AAS On-Off A)7]7] 3] ME
3 Relay & F%5417]7] 3 AlZe| vt

Bit 52 4% SV2BE &4 Solenoid Valve$#2
2B= 933 Valve | AA-¢ On-Off A17]7] S &
B3 Relay & T8993 4AlZe| .

Bit 63 Bit 7& Hy]x o2 open Arefel g E}
Wi glet
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Fig. 7 General flow chart.
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Fig. 8 Drawing of hardware.
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o] A& Edi2 Sl T4l Flow Chart & w3, t}g¢]| Subroutine SUFIN -2 ¢] Subt$] =}eje] <t
8085 Assembly Language & Logic-& Coding §+ A S, NC Unito] FINAZE ¥uo] a0 stes
3} 375 Bytes &} Memory F7t-¢ A3t Program  ¢1.9.9 otg]7] #3 Program o] c}.

o] Hgich.

Fig. 7o} 4 Subroutine SUBT & NC z+x]¢)] A frsl 3.3. Hardware Design
Tool A <xx4uE o} elgdebs A% TF Qo AA g Hardware+= Fig. 83} ., NC Unit &
wl, NC @23 2e] s T1I~T 1846 &3 o]  Fanuc 20A 9] MEES o X Pgo] LEF MES =
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28]  Microcomputer System 2 3] Intel it ]
MCS-85 System Design Kit (SDK-85)& FIfEs4
3, ATC & KAIST HE@REAAs o] oln] A A
28 49 TA Turret & AT

4. B ¥ BRBER

#it® Program o] ZXF Bg Fohdr] Sl34,
$4 SDK-85% NC Unit ¥ ATCo| dA@3}A ¢
< Audl 4 EEE 4

SDK-85 ¢] Basic RAM 3} Extended RAM &of E¥
it Program & J|dAAsz <9 3.2, 449
= Input port 21He} 22H=2 Eolo: 8Bit Andh
BB EER TR E Ade A2 233t A4
7 %, 2o HE HHAZY dHEE AL A
Table 13} zgket,
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i 714, Input Signal £2] SDK-85u 29 F9]-&,
Extended RAM <-2] o] 2.9] 7] o 4o LEF Signal
B¢ 2#EE vl Fddrisl  BER] S A
HH e Aoz Hgslgd =z, Output Signalx 9§
4] Extended RAM &| 7] F e 42 H4£E v
YA Fn A7l & AFHALZN BAAEF
sl =k

SDK-85 #&¢] User Programel] &J3f4 ubEojxl &
HAHAE 33 A=A weke, ZE HA4EST
48 & F&d Data FF & 7] A A ¥ kw7t Progr-
am o] F¢ F o] Data FF 7} 93} HiJ7 Data
= ey A E g ozy sYPsigich

Table 1dl4 4l3F ST, FIN, SVION (Solenoid
Valve#le] On AFefe] Bg#E), SV2AN(Solenoid
Valve SV2A-ON), SV2BN(Solenoid Valve SV2B-
ON), ERS ¢ zh-& #4 01H, 04H, 0g8H, 18H, 20H,

Table 1 Results of program execution,

Input signal t Output signal(*is the address for storing output signal) No. Of
Input port ST FIN SVION SV2AN | SVZ2BN ERS Turret Remarks
21H ] 20H *28E0 | *28E1 | *28E2 | *28E3 | *28E6 | *28Eg | cycles
P SDK-85 Outs

40H FF F FF FF FF 02 Signal ERS
11H 01 FF FF FF FF 2

A0H 12H ” ” ” ” ” 1 SDK-85 Outs
14H ” ” ” ” " 0 Signal ST
18H ” ” ” ” ” 3
11H FF 04 FF FF FF 0

31H 12H ” ” 08 18 20 3 Selection Of
14H ” ” ” " ” 2 Tool 1 32H
18H ” ” ” ” ” 1
11H FF 04 08 18 20 3

29H 12H " ” ” " " 2 Selection Of
14H ” " ” " ” 1 Tool 2
18H ” ” FF FF FF 0
11H FF 04 08 18 20 2

33H 12H ” ” ” ” ” 1 Selection Of
14H ” ” FF FF FF 0 Tool 3
18H ” ” 08 18 20 3
11H FF 04 08 18 20 1

34H 12H " ” FF FF FF 0 Selection Of
14H ” ” 08 18 20 3 Too 14
18H ” ” ” ” ” 2
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1. Input 4! Output Signal £E2| & Port 0|
CHEH uHE

(1) Input Port

Port 0 Port 1 Port 2
Mil 0 st | o T | o
Mz |1 siz |1 Tiz |1
Mg | 2 s |2 T4 | 2
Mi8 { 3 S18 j 3 T18 ‘ 3
M2l | 4 s21 | 4 SF |4
M22 |5 S22 |5 TF |5
M2s | 6 se | 6 MF | 6
M2s | 7 S8 | 7 DEN | 7

215
Port 3 Port 4 Port 7
BST | o BCON | 0 START | 0
BESP | 1 BCOF | 1 STOP | 1
HS |2 BSOF | 2 SST1 | 2
1|3 TILS | 3 ALMI | 3
RPD | 4 T2LS | 4 L4
BOSP | 5 T3LS | 5 |5
BSCW | 6 T4LS | 6 | 6
BSCCW | 7 LSDT | 7 K
(2) Output port
Port 5 Port 6 Port 8 Port 9
svi Jo| | cwL fo| | ROt fo| | sT o
SV2A [1] | CCWL|1] | ROZ |1] | SMz 1
SV2B [2| | CONL 2| | RO3 2| | cpz |2
RSTI [3{ | OSL 3] | RO4 3] | *ERS 3
SFR |4 4| | RO5 |4| | STLK |4
SRV |5 5/ | RO6 |5 | FIN |5
EMSP1/6 6/ | RO7 [6| | ERS |6
MC1 |7] 7] | RO8 |7 |7
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Fig. 9 General flow chart for total interface of NC lathe,



