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Development of CNC machine Pre-processor for temperature compensation
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Abstract

The machining accuracy of CNC machine tools will decrease the production lead fime because the
coordinate compensation of the tool poth will be unnecessary fo meet design specifications. Improving
the accuracy of machined parts enhances the refiobility and funclionality of the assembly as well as
the life of the product. Among various factors affecting the accuracy of machined parts, the ambient
femperature is the major foctor that refers to the temperature surounding the machine and workpiece.

In this study, an experiment was conducted fo confirm the dimensional variafions caused by changes
in the ambient temperature. The ambient tempercture resulted in overcutting when it increased. A
developed pre~processor converts the CNC progrom to compensate the dimensional variations caused
by temperature changes. This methodology can be used to determine the machining accuracy and
improve the posifioning accuracy of @ machine tool.
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interpel(integer), store(codelist), Inum(symbol), hnum(symbol).abel(integer), condition(real,real)

predicates
preprocess{symbol)
process(symbol}
adjust(symbol,symbel)
string__namelist(string,codelist)
readcode

readlist



asis{symbol)

clauses
readeode:- file_ su("TEMP.CNC" N),string_namelist{N,X),
write("PRE-PROCESSED CNC PROGRAM BY TEMPERATURE™). ni, readlist.

string__namelist(S,[HIT]):- fronttoken(S,H,513, !, string__namelist(S1,T).

string_ namelist{__,[1):- write("temp.coc read”}), ni.

readlist- store([HIT]),Joum{ A),hnum(B), Hy=A, H{=B, nl, write(H),
retract{store{_ ))assert(store(T)), !, readlist.

readlist:- store([HIT]}, process(H), retract(store{_ ))assert{store(T)), readlist.

readlist:- store([]), nl, write(" END ", nl, nl

process(G).- G="G", store([HIT]), write(" "H),retract(store(_ )}, assert(store(T)), asis(G).
process(X):- X="X", store([HIT]), write(H," ")retract{store{_ ), assert(store(T)), preprocess(X).
process(Z):.- Z="Z", store([HIT]), write(H," ").retract(store(_)), assert{store(T)), preprocess(Z}.
process([):- I="T", store{[HIT]), write{H,” ™),retract(store{_)), assert{(store(T)), preprocess(I).
process(K):- K="K", store([HIT]), write(H," ")retract(store{ }), assert{store(T)}, preprocess(K).
process{C):- C="T", store([HIT]), write(H," ")retract(store{_)), assert{store(T)), asis(C).
process(Sy- $="8", store([HIT]), write(H," ").retract(store{ )), assertfstore(T)), asis($}.

asis(_ )~ store{[HIT]), write(H," "), retract{store{_)), assert({store(T}).

preprocess(U ="X", store{[HIT]), adjust(x,H), retract(store{ }), assert(store(T)).

Y- LE

preprocess(U):- U="I", store([HIT]}, adjust(x,H), rewract(store{_}), assert{store(T)).

preprocess(U):- U="Z", store([HIT]), adjust(z,H), retract(store{_)), assert(store(T)).

preprocess(U):- U="K", store([HIT]), adjust(z,H}, retract(store{_ )}, assert(store(T)).

adjust{x,X):- sl:r_real(X,XX),XX(: 10.0, condition(TEMP,COEFF),
NX=X%( 1 +H{TEMP-200*COEFF), write{NX," "),

adjust(x X):- str_real(X,XX),XX{=20.0, condition(TEMP,COEFF),
NX=XX*{I+{TEMP-200*COEFF), write(NX," ").

adjust(x.X):- str_real(X,XX),XX(=30.0, condition(TEMP,COEFF),
NX=XX*(1+(TEMP-20)*COEFF), write(NX,” ).

adjust(x,X}:- slr_reai(X,XX),XX(:in,{}, condition{ TEMP,COEFF),
NX=XX*(1+(TEMP-20)*COEFF), write{NX.," ).

adjust(x, Xy~ str__real(X.XX),XX{=50.0, condition(TEMP,COEFF),
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NX=XX*{1+{TEMP-200*COEFF), write(NX," ").

adjust(x.X)- str_real(X,XX),XX(=60.0, condition{TEMP,COEFF),
NX=XX*(1+(TEMP-20)*COEFF}, write(NX," ™).

adjust(x,X):- slrﬁ_real(X,XX),XX(ﬂ0.0, condition{TEMP,COEFE),
NX=XX*(1+{TEMP-20*COEFF), write{NX," "),

adjust(x, X):- s[r_rcal(X‘XX),XX(=SG,0, condition{ TEMP,COEFF),
NX=XX*{1+{TEMP-20)*COEFF), write(NX," ").

adjust(z,X):- str__real(X.XX), XX)=100.0, condition(TEMP,COEFF),
NX=XX*1+{TEMP-200*COEFF), write(NX," ").

adjusi(z.X):- s real(X,XX), XX>=50.0, condition{TEMP,COEFF),
NX=XX*{|+H{TEMP-20y*COEFF), write(NX," ™).

adjust(z,X).- s real(X,XX), XX=0.0, condition(TEMP.COEFF),
NX=XX*1+TEMP-20)*COEFF), write(NX." ").

adjust{z.X):- str__real{X XX), XX>=-50.0, condition{TEMP,COEFF),
NX=XX*(1+{TEMP-20*COEFF), write{NX," ")

adjust(z.X)- str__real{X,XX), XX3=-100.0, condition{TEMP,COEFF),
NX=XX*(1+TEMP-20)*COEFF), write(NX," ).

adjust(z.X)- str_real(X,XX), XX}=-150.0, condition{TEMP COEFF)},
NX=XX*(1+{TEMP-201*COEFF), write{NX." "}.

adjust(z.X):- str__real(X,XX), XX=-2000, condition(TEMP,COEEF),
NX=XX*(1+(TEMP-20)*COEFF), write(NX," ").

adjust(z X}~ st realX.XX), XX»=-250.0, condition(TEMP,COEFF),
NX=XX*(1+(TEMP-203*COEFF), write{NX," "}

adjust(z,X):- str__real(3{,XX), XX=-300.0, condition{TEMP,COEFF),
NX=XX*(1+{TEMP-20}*COEFF), write(NX," ")

goal
write{"What is the cument temperature?"),readreal{TEMP),
write("What is the coefficient of expansion?"),readrea{COE),
assert{condition(TEMP,COE)), openwnite(mm, "LIST,DAT"),
writedevice(screen), assert(lnum{n000}), assert(lmum(n99)},
readcode, closefile(mm) '



