FE AT A A19W A4E (20029 4Y)
Journal of the Korean Society of Precision Engineering Vol. 19, No. 4, April 2002.

SAT|AS NS DEHAC $ZH Mulx 29

123

HHS, UASE, e, HEE

Model of Remote Service and Intelligent Fault Diagnosis for CNC
Machine Tool
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ABSTRACT

The CNC machine tool has two kinds of fault. One is the fault due to degraded parts and the other is
the fault due to operation disability. The phenomena of degradation is predictable but the operational fault is
unpredictable because it occurred without any warning. The major faults of CNC machine tool are operational
faults which are charged over 70%. This paper describes the model of remote service and the intelligent fault
diagnosis system to diagnosis operational faults of CNC machine tools. To generalize fault diagnosis, two
diagnosis models such as SF(Switching Function) and SSF(Step Switching Function) are proposed. The SF is
static model and SSF is dynamic model for expression of fault. The SF and SSF model can be generated
using SFG(Switching Function Generator) which is developed in this research. The three major operational
faults such as emergency stop error, cycle start disability and machine ready disability are applied to
experiment of fault modeling. To remote service of faults for CNC machine tool, the web server and client
system based internet are proposed as the suitable environment. The developed two technologies are
implemented with the internal function of open architecture controller. The implemental results for two

technologies are presented to validate the proposed scheme.

Key Words : CNC(F= Ao} 7]), Fault Diagnosis(iL3 %), Remote Service(#Z AH]2), Internet(AE ),
Switching Function Model(==$1% 3h4= =9, Step Switching Function Model(2=%] =913 &+
12 d), Switching Function Generator(=% % &= A447])
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Address Relay Comment

X0.07 52 Alarm(B)

X0.05 51 Alarm(B)

X0.0A Z2 Over Travel Limit SW(B)
X0.08 Z1 Over Travel Limit SW(B)
X0.06 Y Over Travel Limit SW(B)
X0.04 X Over Travel Limit SW(B)
X200.00 Machine Ready

X200.03 E. Stop Push Button
X200.04 O.T. Release

X0.0F E. Stop(B)

Y0.00 Servo Ready

F0.01 Servo Ready

F28.03 SVRDY4

F28.02 SVRDY3

F28.01 SVRDY?2

F28.00 SVRDY1

F0.00 NC Ready

G0.00 PLC Run

(B) Normal CloseZ 7|3
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X0.08)+(-X0.06)+(-X0.04) (6)
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Table 2 Database for CSD

Address Relay Comment
X0.0D S1 Auto

X0.0E S2 Auto

X200.01 Cycle Start

X201.02 Auto Mode

X201.03 MDI Mode

X201.06 JOG Mode

F17.00 X-Axis Ref. Finish
F17.01 Y-Axis Ref. Finish
F17.03 Z1-Axis Ref. Finish
F18.00 Z2-Axis Ref. Command
F18.01 X-Axis Ref. Position
F18.02 Y-Axis Ref. Position
F18.03 Z1-Axis Ref. Position
G0.00 PLC Run

20 VERUISleh. cSDo thE SFE viehdd 2
(M3} #rt.

SE(CSDY=((((((-F17.00)+(-F 1 7.01)+(-F17.02)+(-F17.03
Y+(-F18.00)+(-F18.01)+(-F18.02)+(-F18.03)) - (R35.00)
)H((X200.01) - (X201.06))) - (GO.00) - (RO.00))+(-X0.0
E)+(-X0.0D)+(-X201.02)+(-F17.03)+(-F17.02)+(-F17.01)
H-F17.00)) - ((((-F17.00)+(-F17.01)+(-F17.02)+(-F17.0
3)+(-F18.001+(-F18.01 /H(-F18.02)+(-F18.03)) - (R35.00)
FH(X200.01) - (X201.06))) - (G0.00) - (R0.00))+(-X201.
03))+(-X200.01) (7

6.2 SSF(Step Switching Function) 22| A3 of &

61437 U SFGE ol &3 SSFE T Rrh
28] B3 (Step Block)2] 1> 'OR" E 'AND'9]
g9t #rh. &, ESEY: 6719 28] BH & vHA
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SSF& WElY oh &3 ol

SSF(ESE)16=~(-R1024.00)+(-G0.00)+(-F0.00)+-X200.04)(8)

SSF(ESE)26=SSF s + (-X200.00) ©)
SSF(ESE)3s=(-R1023.00)+(-R1023.01) (10)
SSF(ESE)4=SSFz - SSF - (-F0.01) (1)

SSF(ESE)s6=SSF 46+(-X0.07)+(~X0.05)+(-Y0.00)+(-F28.
03)+(-F28.02)+(-F28.01)+(-F28.00) (12)
SSF(ESE)es=SSF 55+ X200.03-+(-X0.0F)+(-X0.0A)+(-X0.
08)+(-X0.06)+(-X0.04)=G80.2 (13)

Table 12 #FF3 2] (8) &, SSF(ESE)s°] 1
o) wi 18 Ads] BB, R1024.00, G0.00,
F0.00 “18] 3 X200.04 & 17} o]Ael AZ 7} NOT
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SSF(ESE)is=1°] 5% ESEE LA 7= 6719 =
B HE F ghte] uhE x3710] HiE Aol

=alstA cspoll thdh ssFE Vel ohgs
gt o9l ¥ BEfow FAdHTh

z
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SSF(CSD)10=(-F17.00)+(-F17.01)+(-F17.02)+(-F17.03)+(-F
18.00)+-F18.01)+-F18.02)+-F18.03) (14)

SSF(CSD)29=SSF s - R35.00 (15)
SSF(CSD):9=X200.01 - X201.06 (16)
SSF(CSD)49=SSF1s+SSFs9 (17)
SSF(CSD)s9=SSFss - G0.00 - R0.00 (18)

SSF(CSD)so=SSFso+(-X0.0E)+(-X0.0D)+(-X201.02)+(-F17.

03)+(-F17.02)+(-F17.01yH-F17.00) (19)
SSF(CSD)79=SSFs5e+(-X201.03) (20)
SSF(CSD)ss=SSFes - SSFyo Qn
SSF(CSD)os=SSFs+(-X200.01) (22)
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C(t—1)=X200.01 - X201.06=1 (23)
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