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, ,. ,+ ,0+ 0*-. 4/*., +1*,0 01*-, .+ 

- ,. ,+ .++ 0*-. /*-4 1*,2 ,*-+ -1 

. ,. ,+ /0+ 0*-. +.*-3 42*,3 /2*-, -1 

/ ,. 0*,- ,0+ 11*,1 1/*-- 13*,+ .1*,2 ./*-. 

0 ,. 0*,- .++ 11*,1 3/*-+ /3*,- ,1*,3 ./*-- 

1 ,. 0*,- /0+ 11*,1 32*,4 /0*,. 1.*,2 3/*-+ 

2 ,. ,0 ,0+ 11*,- -,*,2 ,,*3 -4*,4 3/*-. 

3 ,. ,0 .++ 11*,- 3/*,0 /3*4 ,1*,3 ./*-, 

4 ,. ,0 /0+ 11*,- ,*,0 --*,+ 4*,1 ./*,4 

,+ ,3 ,+ ,0+ -/ 1-*.- .3*,0 33*-. 0*.- 

,, ,3 ,+ .++ -/ +-*.+ 43*,2 /3*-/ 0*.+ 

,- ,3 ,+ /0+ -/ 1.*-3 .2*,4 32*,4 0*-/ 

,. ,3 0*,- ,0+ ,1*,4 +/*-1 -3*,- /1*-/ ./*., 

,/ ,3 0*,- .++ ,1*,4 42*-. .0*,/ +.*-- 3/*-1 

,0 ,3 0*,- /0+ ,1*,4 31*-- /1*,0 ,/*-, 3/*-/ 

,1 ,3 ,0 ,0+ 0*,0 +2*-, 4.*4 4.*,4 0*-0 

,2 ,3 ,0 .++ 0*,0 .4*,4 1,*,, 1,*-+ 0*-/ 

,3 ,3 ,0 /0+ 0*,0 /4*,3 0,*,- +,*-, -/ 
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Ĉù ôÍw³ ĂÉĀñ  )¹ĀÉ ôĊö´£ ÿ ĂĉÀ¬£ wzwÖ·ć ÉwùĊü½wíć 
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ÆùĊê¤Æù ¾ĊÉĀñ xº´ù ÃĀé ÿ øv¿v )¢Åv Ăĉü ©v¾¸¤Åv ¿v Iÿ½
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,(  ½wz ûvÀĊù Ăé¾« Äýwí¾å Èăwí ÿ øĊÅ ÈÊí ÈĉvÀåv wz

 #ĂÉĀñ ÃĀé ÿ øĊê¤Æù ¾ĊÆù$ ô´ù ÿ¹ ¾ă ½¹ āºýwúĊéwz

ÈĉvÀåv Ĉù  ā½vĀúă ÿ ºzwĉâ¤ùĊ¾ ¾§Āù øĊÅ ÈÊí¾£  )¢Åv ÈĉvÀåv

ćÿ½ āºýwúĊéwz ½wz ÃĀé ÛwÞÉ ÈĉvÀåv Ĉíºýv v½ ÃĀé Ĉù )ºă¹ 

-(  Ì·wÉz¾¬£Ĉ  ½wz Ăz xº´ù ÃĀé ćÿ½ āºýwúĊéwz ½wz ¢{Æý

āºýwúĊéwz ć üÊ· ½¹ Ăí ¹Āúý üÉÿ½ IøĊê¤Æù ¾ĊÆù ½wíć 

vÿĉ ¡wí¾ ²ÖÅzĊÊĊĂþ  ²ÖÅ ÿ øĊÅ ÈÊíúíĊĂþ  IĂé¾« Äýwí¾å

øí¾£ĉwÖ· üć v v½ Ç¾zĉù ¹w¬Ĉ wúýĉþ)º 

.( Ă{Åw´ù ć  ¾ĉ¹wêù }ñĈ{ýw«  îþĊÉwù½wć v¾zć v¾Éĉ äö¤¸ù Ô

ÿ½ ½¹ ûĀù¿jć ÆùĊê¤Æù ¾Ċ Ăí ¹Āúý ½wîÉj ø }ñĈ{ýw«  

½wîþĊÉwùć vÀåv wzĉÅ ÈÊí Èăwí ÿ Äýwí¾å ÈĊ ø

vÀåvĉÈ ùĈ ĉ)ºzw ½wîþĊÉwù }ñć v¾zć ´ù äö¤¸ù ÓwêýĊ øĊÅ Ô

ÿ½ ½¹ć  ¢Åv ¡ÿwæ¤ù ÃĀé¿ĉv¾ Å ¢í¾³ ÷wòþăĊÿ½ ½¹ øć 

v ÃĀéĉ)ºý½v¹ ¡ÿwæ¤ù ĈÖ· ¢Ý¾Å Ówêý ü 

/( ½¹  IĂÉĀñ ÃĀé Ç¾zāÿĒÝ wÖ· ¾zć ÉwýĈ  ¿vâ¤ù }ñĊ ¾

½wîþĊÉwùćwÖ· Ić Å ãv¾´ývĊý xº´ù ÃĀé ¢úÅ Ăz øĊ ¹Ā«ÿ À

v )¹½v¹ĉéwz ½wz Èăwí y{Å ÿ¹ üĊÿ½ ½¹ āºýwúć  ÿ xº´ù ÃĀé

vÀåvĉéwz ½wz ÈĊÿ½ ½¹ āºýwúć Æù Ăz ¢{Æý ¾Þêù ÃĀéĊê¤Æù ¾Ċ ø

ùĈ ýĀÉ)º 



 

 

        

0( ¹wêù ìúí ĂzĉĂz ¾ ¢Å¹ v¾z āºùjć  ½wzéwzĊÿ½ āºýwúć ÆùĊ ¾

ê¤ÆùĊĂÉĀñ xº´ù ÃĀé ÿ ø IwÖ·ć ÉwùĊü½wíć  xº´ù ÃĀé

v¾z ĂÉĀñć v¾ÉĉÉ Ă{Åw´ù ûĀù¿j äö¤¸ù Ô Ăz ÓĀz¾ù óºù ÿ º

É ©v¾¸¤Åv ûjĈÅ½¾z )º ûwÊý wă  ½¹ øĊÅ ¾ĊÆù Ă°ýwþ¯ ºý¹v¹

wÖ· ½vºêù ÃwÅv ¾z ÃĀé ćÿ½ć  ±ĒÍv āºÉ Ă{Åw´ùĀÉ ½wz ¹

ê¤Æù ¾ĊÆù ćÿ½ ûwÆîĉ āºýwúĊéwzÃĀé ÿ øĊ  ĂÉĀñ äö¤¸ù ćwă

Ĉù ôÍw³  wz ÿ ¹ĀÉĉéwz ½wz û¹Āz ûwÆîĊù āºýwúĈ  wz ûvĀ£ĉ ì

 ¢Æåvý Ăö³¾ù ½¹ĊĂú wÖ· I¢·v¹¾~ ÿ ¢·v¹¾~ć Ă¤æñ āºÉ  øă v½

Æù ½¹Ċê¤Æù ¾Ċÿ½ ½¹ øă ÿ øć éz ¿v ÃĀĊ¹¾z ü) 

 

2( ĂýwÊý ¢Å¾Ąå ¡v½wÎ¤·v ÿ wă 

º³vÿ  ¾Þ£ĉÅ½wå äĈ  ¾Þ£ĉöòýv äĊÆĈ   ĂýwÊý 

Õs  ûwù¿ þÉÿ½Ĉ Äõw~  Pulse(on time  A 

-  ùĊòýwĊºÞ£ ¡wÞz¾ù üĉāºÉ ô  Adjusted mean squares  Adj MS 

-  ºÞ£ ¡wÞz¾ù ÛĀú¬ùĉāºÉ ô  Adjusted sum of squares  Adj SS 

v  #}ñ Áw¤õÿ$ ÿÿ¾Å Áw¤õÿ  
Reference average voltage 

under servo control 
 Aj 

-  õwýjĊ½vÿ ÀĉÄýw  Analysis of Variance  ANOVA 

ÕF  å¾ÙĊû¿w· ¢  Capacitance  C 

-  ¾Ñĉwă½Ā¤íwå yć Å¾ñ½ĊûĀ  
Coefficient of factor and 

interaction factor in regression 

model 

 Coef. 

µm  Å ãv¾´ývĊÿ½ ½¹ øć ĂÉĀñ ÃĀé   Wire path deviation in 

curved corner 
 crd 

-  ¹v¿j Ă«½¹ć  Degree of freedom  DF 

-  ³v¾ÕĈ wù¿jĉÈ wă  Design of experiments  DOE 

µm  
wÖ·ć éwz ½wzĊāºýwú ÿ½ ½¹ć  ÃĀé

ĂÉĀñ 
 Residual material error in a 

curved corner 
 crE 

-  êù ½vº ā½wùj ć F  F-test value  F 

spark/sec  ö¸£ Äýwí¾åĊĂ  Number of sparks per second  f 

Õm  }ñ ½wîþĊÉwùć  Spark gap size   g 

Õm  }ñ ½wîþĊÉwùć üÊ· Ăö³¾ù ½¹ ½wíć  
Spark gap size in the roughing 

pass 
 

0g 

µm  
}ñ  ÔÅĀ¤ù½wîþĊÉwùć  ÿ øĊÅ üĊz

ĂÞÖé ÃĀé ćÿ½ ½wí 
 

Average gap size between 

wire and workpiece at a 

curved corner 

 crg0 

Õm  }ñ ½wþíć ½wîþĊÉwùć ÿ½ć ÆùĊ ¾ Straight path lateral gap size  stg0 



 

 

           

ê¤ÆùĊø 

Õm 

 
ñ} ½wîþĊÉwùć  ÃĀé ĂĊ³wý ½¹

Æù Ĉö·v¹Ċ¾ 
 Inner curved corner gap size  icrg0 

Õm 

 
}ñ ½wîþĊÉwùć  ÃĀé ĂĊ³wý ½¹

Æù Ĉýÿ¾ĊzĊ¾ 
 Outer curved corner gap size  ocrg0 

Õm  
wþĄ~ć ÉwùĊü½wíć  Ăö³¾ù ½¹

üÊ· ½wíć 
 

Machining width in a roughing 

pass 
 

0k 

Õm 

 
 ½wĊÉ ćwþĄ~Ăö³¾ù ½¹ Ç¾z ć üÊ· ½wíć 

øĊê¤Æù ¾ĊÆù ćÿ½ 
 

Cutting slot in roughing pass 

on straight path 
 crk0 

Õm 

 
 ½wĊÉ ćwþĄ~Ăö³¾ù ½¹ Ç¾z ć üÊ· ½wíć 

ĂÉĀñ ÃĀé ćÿ½ 
 

Cutting slot in roughing pass 

on curved corner 
 stk0 

-  Éwù ºùĊ½wîþć  Machining mode  M 

Õm  Å ¢ÆåvĊø  Wire offset  of 

Õm  üÊ· ¢Æåv ½wíć  Wire offset in roughing pass  
0of 

-  ówú¤³v ½vºêù  Probability value  P 

A  ö¸£ ¡½ºéĊ Ă ¾¤îõvĉîĈ  Power available  P 

Õm  Å ÛwÞÉĊø  Wire radius  
wr 

µm  ĂÉĀñ ãºă ÛwÞÉ  Target corner radius  R 

µm  
ö·v¹ ÛwÞÉĈ ÆùĊ xº´ù ÃĀé$ ¾

ÆùĊ#¾ 
 Path inner corner radius  

iR
 

µm  Àí¾ù ÛwÞÉć ÆùĊ¾  Path central corner radius  
cR

 

µm  z ÛwÞÉĊýÿ¾Ĉ ÆùĊÆù ¾Þêù ÃĀé$ ¾Ċ#¾  Path outer corner radius  
oR

 

-  ¾ÑĉÞ£ yĊĊü  R-squared   2R 

-  ¾ÑĉÞ£ yĊĊºÞ£ üĉô āºÉ  
Adjusted R-squared: 

correlation coefficient 
 (adj)R2  

mm/min  ~ ¢Ý¾ÅĊÿ¾Êć  Reference speed  S 

-  ½ĉù ĂÊĊòýwĊ¡wÞz¾ù ü  Root mean square  S 

-  Ăõw{ý¹ ¡wÞz¾ù ÛĀú¬ù vć  Sequential sum of squares  Seq. SS 

-  wÖ·ć v¾Ñ ¹½vºýw¤Åvĉy  standard errors for coefficients  SE Coef. 



 

 

         

-   ½vºêù ā½wùj ć T  T-test value  T 

v  ¿wz ½vºù Áw¤õÿ  Open circuit voltage  V 

m/min  ¢í¾³ ¾ĊÆù ¾z Ãwúù ¢Ý¾Å  Feed speed  v 

N  Å ÈÊíĊø  Wire tension  
bw 

m/min  ¼â£ ¢Ý¾ÅĉÅ ĂĊø  
Speed at which wire is fed 

through 
 

sw 

Õm  éwz ½wzĊāºýwú  Residual material  y 

Õm  éwz ½wzĊüÊ· Ăö³¾ù ¿v ºÞz āºýwú ½wíć  
Residual material in roughing 

pass 
 

0y 

Õm  
éwz ½wzĊüÊ· Ăö³¾ù ¿v ºÞz āºýwú ½wíć 

ÿ½ ½¹ć ÃĀé ĂÉĀñ 
 

Residual material in roughing 

pass on curved corner 
 cry0 

Õm  
éwz ½wzĊüÊ· Ăö³¾ù ¿v ºÞz āºýwú ½wíć 

ÿ½ ½¹ć ÆùĊê¤Æù ¾Ċø  
 

Residual material in roughing 

pass on straight path 
 sty0 

-  
ÃĀé ćÿ½ ½¹ āºýwúĊéwz ½wz ¢{Æý 

øĊê¤Æù ¾ĊÆù ćÿ½ āºýwúĊéwz ½wz Ăz xº´ù  
 Residual material ratio  ratio 0y 
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4( wă ÄĉĀý¾ĉ¿ 

 

 ,Electrical Discharge Machining (EDM) 

 -Dekeyser and Snoeys 

 .Wire lag 

 /Enhanced wire vibrations 

 0Enhanced discharge probability 

 1power 

 2Obara et al 

 3Sharp corner 

 4Large-radius corner 

 ,+Small-radius corner 

 ,,Offset 

 ,-Charmilles Robofil200 

 ,.Peacock 

 ,/Confidence level 

 ,0Fitted value 

 ,1Significant 

 ,2Insignificant 

 ,3Side over cut 

 


