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ïìคĆé÷ŠĂ 
ēคøงกćøüĉจĆ÷îĊĚĕéšýċกþćđกĊę÷üกĆïกćøđóĉęöðøąÿĉìíĉõćóขĂงÿć÷กćøñúĉêßĉĚîÿŠüî÷ćî÷îêŤǰēé÷ìĞćกćøýċกþćĔîÿć÷กćøñúĉêìŠĂ
øŠüöĕĂđÿĊ÷ǰจćกกćøýċกþćóïüŠćðŦâĀćìĊęìĞćĔĀšกøąïüîกćøñúĉêöĊðøąÿĉìíĉõćóêęĞćǰđกĉéจćกðŦâĀćคüćöĒêกêŠćงขĂงđüúćìĊęĔßšĔî
กćøñúĉêĔîĒêŠúąÿëćîĊงćîǰìĞćĔĀšđกĉéกćøøĂคĂ÷ĔîกøąïüîกćøǰñúĉêßĉĚîงćîĕéšîšĂ÷ǰîĂกจćกîĊĚ÷ĆงÿŠงñúëċงกćøÿŠงöĂïÿĉîคšćĂĊก
éšü÷ǰñĎšüĉจĆ÷จċงĕéšðøą÷čกêŤĀúĆกกćøìćงüĉýüกøøöđขšćöćßŠü÷ĒกšðŦâĀćǰēé÷ìĞćกćøýċกþćđüúćöćêøåćîขĂงĒêŠúąÿëćîĊงćîđóČęĂĔĀš
ìøćïüŠćÿëćîĊงćîĔéĔßšđüúćĔîกćøñúĉêÿĎงǰกćøĔßšĒñîñĆงđĀêčĒúąñúđขšćöćßŠü÷üĉđคøćąĀŤëċงÿćđĀêč ǰกćøĔßšĀúĆกกćøǰECRS đóČęĂ
ขจĆéขĆĚîêĂîกćøìĞćงćîìĊęĕöŠจĞćđðŨî กćøìĞćงćîìĊęàĚĞćàšĂîĂĂกจćกกøąïüîกćøñúĉêǰกćøðøĆïðøčงกøąïüîกćøñúĉêéšü÷üĉíĊ
éĆงกúŠćüÿćöćøëđóĉęöðøąÿĉìíĉõćóขĂงÿć÷กćøñúĉêจćกđéĉöǰ54.97% đðŨîǰ60.16% ĒúąìĞćĔĀšกćøñúĉêจćกđéĉöǰ7,344ǰßĉĚîêŠĂ
đéČĂîǰđðŨîǰ8,568ǰßĉĚîêŠĂđéČĂîǰÿćöćøëđóĉęö÷Ăéกćøñúĉêĕéšǰ1,224ǰßĉĚîêŠĂđéČĂîǰ 
คĞćÿĞćคĆญ: กćøđóĉęöðøąÿĉìíĉõćó  ßĉĚîÿŠüîøë÷îêŤ  đüúćöćêøåćî 

 

Abstract 
The purpose of the research is to increase the effectiveness of manufacturing automotive parts. It is to 

study the manufacture of the exhaust manifold. It was found that there were some problems causing the 

manufacturing procedure in the low effectiveness. The problem is the difference of time in each 

manufacturing station. It causes the waiting time in the manufacturing process and less products are 

manufactured. Besides, it effects to the delivery of products. Therefore, the researchers applied the 

engineering principles to solve the problems by studying the standard time of each manufacturing station 

in order to find which station takes the highest manufacturing time. The effectiveness of manufacture can 

be increased from 54.97% to 60.16% accordance with several methods such as using the cause and effect 

diagram to analyzeǰ Uheǰ caVTeT,ǰ VTingǰ Uheǰ pSincipleǰ ĶECRSķǰ Uoǰ SemoWeǰ anZǰ VnneceTTaSZǰ pSoceTTeT,ǰ
removing the duplicated working and improving manufacturing procedure. Also, the amount of products 

can be manufactured increasingly from 7,344 pieces to 8,568 pieces or around 1,224 pieces per month.  
Key words: Increasing effectiveness  Auto parts  Standard time 
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1. ïìîĞć 
ĂčêÿćĀกøøöñúĉêßĉĚîÿŠüîøë÷îêŤđðŨîĂčêÿćĀกøøöĀîċęÜ

ìĊęöĊกćøđÝøĉâđêĉïēêìĊęÿĎÜǰàċęÜĔîðŦÝÝčïĆîกćøĒ×ŠÜ×ĆîìćÜíčøกĉÝ
ìĆĚÜĔîõćÙĂčêÿćĀกøøöĒúąกćøïøĉกćøìĊęöĊÙüćöøčîĒøÜöćก
×ċĚîìĆĚÜĔîéšćîÙčèõćóǰกćøÿŠÜöĂïøüöëċÜêšîìčîĔîกćøñúĉêǰ
àċęÜÝąđðŨîÿŠüîÿĞćÙĆâìĊęÝąìĞćĔĀšÿćöćøëĒ×ŠÜ×ĆîĂ÷ĎŠĔîíčøกĉÝĕéšǰǰ
ēé÷ĔîÿŠüî×ĂÜÿć÷กćøñúĉêîĊĚĕéšñúĉêßĉĚîÿŠüîǰXID01 ÙČĂĀîċęÜ
ĔîßĉĚîÿŠüî×ĂÜĂąĕĀúŠøë÷îêŤøčŠîĀîċęÜ×ĂÜÙŠć÷ĀîċęÜ ßĉĚîÿŠüîìĊę
ñúĉêîĊĚđðŨîìŠĂøŠüöĕĂđÿĊ÷ǰöĊĀîšćìĊęøüöĕĂđÿĊ÷ìĊęđกĉéÝćกกćøđñć
ĕĀöšÝćกúĎกÿĎï×ĂÜđÙøČęĂÜ÷îêŤĒêŠúąúĎกÿĎïđ×šćéšü÷กĆîĒúšü
ðúŠĂ÷ĂĂกĕð÷ĆÜìŠĂĕĂđÿĊ÷ĀúĆกǰàċęÜöĊ÷Ăé×ć÷õć÷Ĕîðøąđìý
×ĂÜøë÷îêŤøčŠîîĊĚ ǰÝćก÷Ăé×ć÷ðŘ ǰó.ý.2561(25,116ÙĆî )ǰ
đìĊ÷ïกĆïðŘǰó.ý.2560ǰ(20,453ÙĆî)ǰĕéšöĊกćøđêĉïēê×ċĚîëċÜǰ
22.8% Ēúą÷ĆÜÿĂéÙúšĂÜกĆï÷ĂéกćøÿĆęÜàČĚĂßĉĚîÿŠüîÝćกìćÜ
úĎกÙšćĔîðŘǰó.ý.2562ǰìĊęöĊđóĉęö×ċĚîǰ 

Ĕîÿć÷กćøñúĉêßĉĚîÿŠüîøë÷îêŤßĉĚîîĊĚǰöĊÿëćîĊÜćîìĆĚÜĀöéǰ
7ǰÿëćîĊǰðøąกĂïéšü÷đÙøČęĂÜöĉúúĉęÜǰ3 ÿëćîĊǰđÙøČęĂÜúšćÜǰ
đÙøČęĂÜđðśćúöǰđÙøČęĂÜðøąกĂïǰĒúąđÙøČęĂÜìéÿĂïøĂ÷øĆęüĂĊก
Ă÷ŠćÜúąǰ1 ÿëćîĊǰöĊñĎšðäĉïĆêĉÜćîìĆĚÜĀöéǰ2ǰÙîǰĒñîกćøñúĉê
ĔîðŦÝÝčïĆîđÞúĊę÷ÙČĂǰ5,832ǰßĉĚîêŠĂđéČĂîǰĒêŠกćøñúĉêÝøĉÜìĞćĕéš
đóĊ÷Üǰ5,489ǰßĉĚîêŠĂđéČĂîđìŠćîĆĚî 

đîČęĂÜÝćกกøąïüîกćøñúĉêéĆÜกúŠćüöĊñúñúĉêĕéšîšĂ÷กüŠć
ĒñîĔîðŦÝÝčïĆîǰĒúąÙüćöÿćöćøëĔîกćøñúĉêÿĎÜÿčéìĊęìĞćĕéš
ÙČĂǰ7,344ǰ ßĉĚîêŠĂđéČĂîǰàċęÜĕöŠđóĊ÷ÜóĂêŠĂÙüćöêšĂÜกćø×ĂÜ
úĎกÙšćĔîĂîćÙêìĊęêšĂÜกćøđÞúĊę÷ǰ8 ,256ǰßĉĚîêŠĂđéČĂîǰēé÷
ÿćđĀêčđกĉéÝćกกćøĔßšđüúćĔîกćøñúĉêêŠĂßĉĚîĔîÿëćîĊÜćîìĊę
öćก 

ÝćกðŦâĀćéĆÜกúŠćüìĞćĔĀšēÙøÜกćøîĊĚöĊđðŜćĀöć÷đóČęĂ
ðøĆïðøčÜðøąÿĉìíĉõćóÿć÷กćøñúĉêĔĀšÿćöćøëñúĉêßĉĚîÜćîĕéšǰ
đóĉęööćก×ċĚîđóČęĂøĂÜøĆïÙüćöêšĂÜกćø×ĂÜúĎกÙšćǰēé÷đîšîกćø
úéđüúćöćêøåćîúÜ ĒúąĔßšĀúĆกกćøǰECRS. 

 
2. ìùþฎĊĒúąงćîüĉจĆ÷ìĊęđกĊę÷üขšĂง 
2.1ǰกćøđóĉęöñúñúĉêēé÷กćøðøĆïðøčงðøąÿĉìíĉñúēé÷øüö
ขĂงđคøČęĂงจĆกø 

ÝĉøóĆçîŤǰđÜćðøąđÿøĉåüÜýŤ, Ăõĉÿĉìíĉĝǰïčâđกĉé [1]ǰ(ðŘǰó.ý.
2553)ǰĕéšýċกþćđøČęĂÜ ĶกćøðøĆïðøčÜÙŠćðøąÿĉìíĉñúēé÷øüö×ĂÜ
đÙøČęĂÜÝĆกøĔîēøÜÜćîñúĉêöĂđêĂøŤķǰÜćîüĉÝĆ÷îĊĚ đðŨîÜćîüĉÝĆ÷ìĊę

éĞćđîĉîกćøĀćÙŠćðøąÿĉìíĉñúēé÷øüö×ĂÜđÙøČęĂÜÝĆกøĔîēøÜÜćî
öĂđêĂøŤìĊęòść÷ñúĉêàċęÜöĊĂ÷ĎŠìĆĚÜĀöéǰ6ǰĒñîกǰÙŠćðøąÿĉìíĉñúēé÷øüö
กŠĂîกćøðøĆïðøčÜøüöìčกĒñîกÝąĕéšǰ75.99ǰ%ǰđöČęĂéĞćđîĉîกćøêćö
öćêøกćøðøĆïðøčÜǰĀúĆÜÝćกîĆĚîìĞćกćøĀćÙŠćðøąÿĉìíĉñúēé÷øüö
ĀúĆÜกćøðøĆïðøčÜøüöìčกĒñîกÝąĕéšǰ88.68ǰ%ǰàċęÜÿćöćøëđóĉęöÙŠć
ðøąÿĉìíĉñúēé÷øüö×ĂÜđÙøČęĂÜÝĆกøĕéšǰ12.69ǰ% 

ĔîïøĉþĆììĊęĔßšđÙøČęĂÜÝĆกøöĊöĎúÙŠćÿĎÜđðŨîðŦÝÝĆ÷ĀúĆกĔîกćø
ñúĉêǰðŦÝÝčïĆîêĆüßĊĚüĆéìĊę đกĊę÷ü×šĂÜกĆïđÙøČęĂÜÝĆกøÙČĂกćøüĆé
ðøąÿĉìíĉñúēé÷øüö×ĂÜđÙøČęĂÜÝĆกøǰ(Overall Equipment 

Effectiveness : OEE) àċęÜđðŨîêĆüßĊĚüĆéìĊęÙøĂïÙúčöëċÜกćøüĆé
ðøąÿĉìíĉõćóกćøìĈÜćî×ĂÜđÙøČęĂÜÝĆกøìĊęđðŨîกćøüĆéĔîđßĉÜ
ðøĉöćè×ĂÜñúĉêñúìĊęÙüøÝąĕéšǰøüöëċÜกćøüĆéðøąÿĉìíĉñúกćø
ìĈÜćî×ĂÜđÙøČęĂÜÝĆกø 
2.2ǰกćøêøüจÿĂïกĉจกøøöĔîÿć÷กćøñúĉêēé÷กćøýċกþć
กćøđคúČęĂîìĊęขĂงงćî 

îć÷ÿčüĉßćâǰǰđêĊ÷üÿกčúǰ[2]ǰ(ðŘǰó.ý.2555)ǰĕéšýċกþćđøČęĂÜ 
ĶกćøðøĆïðøčÜðøąÿĉìíĉõćó×ĂÜกøąïüîกćøñúĉêđîČĚĂðúćìĎîŠćĒßŠ
êĎšđ÷ĘîķǰìĞćกćøðøĆïðøčÜðøąÿĉìíĉõćóกćøñúĉêēé÷กćøÝĆéÿöéčú
ÿć÷กćøñúĉêǰàċęÜĕéšìĞćกćøðøĆïðøčÜðøąÿĉìíĉõćóõć÷ĔêšìøĆó÷ćกø
ìĊęđðúĊę÷îĒðúÜǰĀúĆÜกćøðøĆïðøčÜðøąÿĉìíĉõćóกøąïüîกćøñúĉêìĞć
ĔĀšÙŠćðøąÿĉìíĉõćóÿöéčú×ĂÜÿć÷กćøñúĉêđóĉęö×ċĚîÝćกøšĂ÷úąǰ
78.17ǰđðŨîøšĂ÷úąǰ89.91ǰÿćöćøëÙĉéđðŨîöĎúÙŠćìĊęĕéšđóĉęö×ċĚîĔĀšกĆï
ēøÜÜćîกøèĊýċกþćǰ5,451,070.ǰ27ǰïćìêŠĂðŘ 

กćøýċกþćกćøĕĀú×ĂÜกøąïüîกćøñúĉêéšü÷กćøÿøšćÜ
ĒñîõĎöĉกøąïüîกćøĕĀú ēé÷กćøìĞćกĉÝกøøöĒñîõĎöĉกćøĕĀú
×ĂÜกøąïüîกćøñúĉêǰ(Flow Process Chart) 

2.3ǰกćøคšîĀćÿćđĀêčขĂงðŦญĀćēé÷กćøĔชš đคøČęĂงöČĂ
คüïคčöคčèõćó 

îć÷ÿčîìøǰúšćđúĉýǰ[3]ǰ(ðŘǰó.ý.2554)ǰĕéšýċกþćđøČęĂÜ Ķđóĉęö
ðøąÿĉìíĉõćóกøąïüîกćøñúĉêกøąïąøë÷îêŤķǰēé÷ìĞćกćøýċกþć
ÿõćóðŦâĀćìĊęđกĉé×ċĚîÝøĉÜĔîÿć÷กćøñúĉêกøąïąøë÷îêŤ Ýćกกćø
îĞćðŦâĀćöćüĉđÙøćąĀŤ×šĂöĎúđóČęĂĀćÿćđĀêč×ĂÜðŦâĀćǰÿøčðĕéšüŠćǰ
ðŦâĀćกćøúČöđßČęĂöÝčéßĉĚîÜćîǰöĊđðĂøŤđàĘîêŤÿąÿöøšĂ÷úą 20.79 àċęÜ
đðŨîðŦâĀćìĊęđกĉé×ċĚîÿĎÜÿčéǰñúìĊęĕéšÝćกกćøðøĆïðøčÜǰÙČĂǰ×ĂÜđÿĊ÷ìĊę
đกĉé×ċĚîÝćกกćøúČöđßČęĂöđðŨî 0 ĒúąúéÙŠćĔßšÝŠć÷ĔîกćøàŠĂöĒàö
ßĉĚîÜćîđðŨîđÜĉî 2,500 ïćìêŠĂÙĆî 

กćøüĉđÙøćąĀŤðŦâĀć ēé÷ĔßšđÙøČęĂÜöČĂÙüïÙčöÙčèõćóǰ7 

Ă÷ŠćÜ ǰéšćîÙčèõćó×ĂÜÿĉîÙšćëČĂđðŨîĂĊกðŦÝÝĆ÷ìĊęöĊÙüćöÿĞćÙĆâ



 
 

 
 

 
กćøðøąชčöüĉชćกćøîüĆêกøøöéšćîüĉýüกøøöĒúąđìคēîēú÷ĊđóČęĂđýøþฐกĉจĒúąÿĆงคöǰคøĆĚงìĊęǰ3 

 The 3rd Conference on Innovation Engineering and Technology for Economy and Society 
üĆîìĊęǰ29ǰöĊîćคöǰ2563 ณǰöĀćüĉì÷ćúĆ÷đกþöïĆณฑĉêǰüĉì÷ćđขêøŠöđกúšć 

 

71 

îĂกÝćกÝąđðŨîกćøĒÿéÜëċÜöćêøåćîĒúšüǰ÷ĆÜđðŨîกú÷čìíŤĔî
กćøúéêšîìčîกøąïüîกćøñúĉêìĊęöĊคüćöÿĞćคĆâĂĊกéšü÷ 
2.4ǰกćøðøĆïðøčงĒกšĕขđóČęĂĔĀšđกĉéðøąē÷ชîŤÿĎงÿčéēé÷ĔชšüĉíĊǰ
ECRS  

îć÷ĕóæĎø÷ŤǰðąกćøąóĆÜǰ[4]ǰ(ðŘǰó.ý.2555)ǰĕéšýċกþć
đøČęĂÜ ĶìĞćกćøðøĆïðøčÜðøąÿĉìíĉõćóกøąïüîกćøñúĉêēé÷กćø
îĞćđìคîĉคúĊîķǰēé÷đîšîกćøĔßšđìคîĉคǰECRS öćĔßšกĆïกćø
ðøĆïðøčÜกøąïüîกćøñúĉêĔĀšÿćöćøëìĞćกćøñúĉêĕéšĂ÷ŠćÜ
øćïđøĊ÷ïêŠĂđîČęĂÜǰÝćกกøèĊýċกþćกøąïüîกćøกćøñúĉêĂĉå
ïúĘĂกóïüŠćöĊðŦâĀćĔîขĆĚîêĂîกćøñúĉêǰñúÝćกกćøðøĆïðøčÜ
ðøąÿĉìíĉõćóกøąïüîกćøñúĉêóïüŠćÿćöćøëđóĉęöðøĉöćè
ñúĉêõĆèæŤÝćกกćøñúĉêÝćกǰ96.5ǰđðŨîǰ99.49%ǰēé÷đóĉęöขċĚî
Ýćกđéĉöǰ2.99%ǰĒúąÿćöćøëñúĉêñúĉêõĆèæŤĂĉåïúĘĂกĕéš
đóĉęöขċĚîÝćกđéĉöÝćกǰ19 ,536ǰßĉĚîđðŨîǰ22 ,885ǰßĉĚîđóĉęöขċĚîǰ
3,349ǰคĉéđðŨîǰ17.14% 

ēé÷ĀúĆกกćøǰECRS đðŨîĀúĆกกćøìĊęðøąกĂïéšü÷ǰกćø
กĞćÝĆéǰ(Eliminate)ǰกćøøüöกĆîǰ(Combine) กćøÝĆéĔĀöŠǰ
(Rearrange) ĒúąกćøìĞćĔĀšÜŠć÷ǰ(Simplify) 

 
3.ǰüĉíĊéĞćđîĉîēคøงกćø 

ÝćกìùþãĊ ǰĒúąÜćîüĉÝĆ ÷ìĊę đกĊę ÷ üขšĂÜǰđóČę ĂîĞ ćöć
ðøą÷čกêŤĔßšĔîÜćîüĉÝĆ÷ĔĀšÿĂéคúšĂÜกĆïüĆêëčðøąÿÜคŤìĊęกúŠćüĕüš
üŠćǰđóČęĂðøĆïðøčÜðøąÿĉìíĉõćóขĂÜกøąïüîกćøñúĉêĔî
ÿć÷กćøñúĉêßĉĚîÿŠüîìŠĂøŠüöĕĂđÿĊ÷ǰÿćöćøëÿøčðขĆĚîêĂîกćø
éĞćđîĉîēคøÜกćøĕéšǰéĆÜøĎðìĊęǰ1 

 

 

øĎðìĊęǰ1ǰขĆĚîêĂîกćøéĞćđîĉîēคøÜกćø 

3.1ǰøüïøüöขšĂöĎúกćøñúĉê 
ÝćกกćøøüïøüöขšĂöĎúกćøñúĉê÷šĂîĀúĆÜÝćกĔïøć÷Üćî

ðøąÝĞćüĆîขĂÜóîĆกÜćîêĆĚÜĒêŠđéČĂîêčúćคöǰëċÜǰíĆîüćคöǰó.ý.ǰ
2561 Ĕîÿć÷กćøñúĉêßĉĚîÿŠüîìŠĂøŠüöĕĂđÿĊ÷ǰéĆÜêćøćÜìĊęǰ1 
êćøćÜìĊęǰ1ǰขšĂöĎúกćøñúĉêǰêĆĚÜĒêŠđéČĂîǰêčúćคöǰëċÜǰíĆîüćคöǰó.ý.ǰ2561 

 
 
3.2ǰýċกþćđüúćกćøìĞćงćîขĂงđคøČęĂงจĆกøĔîǰ1ǰøĂïđüúć
öćêøฐćî 

ÿć÷กćøñúĉêéĆÜกúŠćüöĊÿëćîĊกćøñúĉêìĆĚÜĀöéǰ7ǰÿëćîĊ
กćøñúĉêǰĒêŠúąÿëćîĊกćøñúĉêÝąöĊกøąïüîกćøìĞćÜćîìĊę
ĒêกêŠćÜกĆîĕðǰÝćกกćøýċกþćกćøìĞćÜćîขĂÜóîĆกÜćîðøąÝĞć
ÿć÷กćøñúĉêǰĕéšîĞćขšĂöĎúéĆÜกúŠćüöćüĉđคøćąĀŤøć÷úąđĂĊ÷éกćø
ĕĀúขĂÜÜćîđóČęĂĔĀšđĀĘîõćóกøąïüîกćøñúĉê ÝćกกĉÝกøøö
ขĂÜÜćîìĊęëĎกกøąìĞćđóČęĂĔĀšđĀĘîđÿšîìćÜกćøĕĀúขĂÜÜćîĕéš
Ă÷ŠćÜßĆéđÝîǰéĆÜøĎðìĊęǰ2 

 

øĎðìĊęǰ2ǰĒñîõćóĒÿéÜđÿšîìćÜกćøĕĀúขĂÜÜćîĔîÿć÷กćøñúĉê 
 

ìĞćกćøÝĆïđüúćÝćกกĉÝกøøöกćøđคúČęĂîĕĀüĔîĒêŠúąÿŠüî÷ŠĂ÷
ขĂÜìčกÿëćîĊÜćîǰĒúąïĆîìċกđüúćúÜĔîĔïïĆîìċกกćøĕĀúขĂÜ
ÜćîđóČęĂĔĀšđĀĘîđüúćìĊęđกĉéขċĚîǰēé÷ĒÿéÜกćøĔßšđüúćĒêŠúą
ÿëćîĊĕéšǰéĆÜêćøćÜìĊęǰ2 
êćøćÜìĊęǰ2ǰĒÿéÜđüúćกćøìĞćÜćîขĂÜĒêŠúąÿëćîĊ 
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3.3ǰîĞćขšĂöĎúöćüĉđคøćąĀŤđóČęĂĀćÿćđĀêčêćöĀúĆกกćøìćง
üĉýüกøøö 

กćøคĞćîüèðøąÿĉìíĉõćóขĂงÿć÷กćøñúĉêîĆĚîǰคČĂ
êĆüđúขìĊęïŠงïĂกëċงคüćöÿöïĎøèŤĔîÿć÷กćøñúĉêĀćĕéšéĆงîĊĚ 

ðøąÿĉìíĉõćóÿć÷กćøñúĉêǰ  

 
ðøąÿĉìíĉõćóขĂงÿć÷กćøñúĉêชĉĚîÿŠüîĂ÷ĎŠìĊęǰ54.97% 

đìŠćîĆĚîǰจċงจĞćđðŨîêšĂงđóĉęöðøąÿĉìíĉõćóÿć÷กćøñúĉêĔĀš
đóĉęöขċĚîđóČęĂøĂงøĆïกćøđêĉïēêขĂงíčøกĉจĔîðŦจจčïĆîøüöëċงĔî
ĂîćคêǰคŠćđฉúĊę÷÷ĂéกćøÿĆęงซČĚĂĔĀöŠîĊĚจąĂ÷ĎŠìĊęǰ8,256ǰชĉĚî/
đéČĂîǰĒêŠĔîกćøñúĉêจøĉงจĞćđðŨîêšĂงñúĉêĔĀšĕéšöćกกüŠćคüćö
êšĂงกćøđúĘกîšĂ÷đóČę Ăชéđช÷ðŦâĀćìĊę ĂćจđกĉéขċĚî ǰđชŠîǰ
đคøČęĂงจĆกøđÿĊ÷ǰéĆĚงîĆĚî÷ĂéกćøñúĉêìĊęêšĂงìĞćจøĉงคČĂǰ8 ,500ǰ
ชĉĚî/đéČĂîǰซċęงđöČęĂคĞćîüè÷šĂîกúĆïĒúšüêšĂงĔชšđüúćêŠĂÿëćîĊ
öćกìĊęÿčéĕöŠđกĉîǰ180ǰüĉîćìĊǰĒúąđðŨîêĆüกĞćĀîéđðŜćĀöć÷Ĕî
กćøðøĆïðøčงÿć÷กćøñúĉêชĉĚîÿŠüîìŠĂøŠüöĕĂđÿĊ÷îĊĚ 

üĉđคøćąĀŤðŦâĀćēé÷ĔชšđคøČęĂงöČĂǰCause and Effect 
DiagramǰซċęงđðŨîñĆงõćóìĊęĔชšĔîกćøüĉđคøćąĀŤĀćÿćđĀêčêŠćงǰėǰ
éĆงøĎðìĊęǰ3 

 
øĎðìĊęǰ3 ñĆงĒÿéงđĀêčĒúąñúขĂงÿëćîĊงćîìĊęǰ3 

 
3.4ǰüćงĒñîĒúąกĞćĀîดđðŜćĀöć÷ĔîกćøดĞćđîĉîงćî 

üćงĒñîกćøðøĆïðøčงǰēé÷กĞćĀîéúĞćéĆïขĆĚîêĂîǰüĉíĊกćø
ĒกšĕขðŦâĀćǰñĎšøĆïñĉéชĂïǰüĆîđüúć ĔĀšชĆéđจî éĆงêćøćงìĊęǰ3 
êćøćงìĊęǰ3ǰÿøčðกćøüćงĒñîĒúąกĞćĀîéĒîüìćงกćøðøĆïðøčง 

 
 
3.5ǰดĞćđîĉîกćøðøĆïðøčงĒกšĕข 

ēé÷ìćงñĎšüĉจĆ÷ĕéšđîšîîĞćĀúĆกกćøǰECRS đขšćöćĔชšĒกšĕข
ðŦâĀćขĂงกøąïüîกćøìĊęđกĉéขċĚîõć÷ĔîขĂงÿëćîĊงćîǰ1, 2 
Ēúąǰ3 ìĊęđกĉéจćกกćøìĞćงćîìĊęĕöŠđกĉéðøąē÷ชîŤǰĒกšĕข÷ćกǰ
øüöëċงคüćöซĚĞćซšĂîĔîกøąïüîกćø ÷กêĆüĂ÷ŠćงđชŠîǰกćøìĞć
ĔĀšงŠć÷ (Simplify)ǰจćกกćøđðúĊę÷îēðøĒกøöกćøìĞćงćîขĂง
đคøČęĂงจĆกø CNCǰจćกēðøĒกøöǰMazatrol đðŨîǰG-codeǰ
đîČęĂงจćกคĞćÿĆęงìĊęđคøČęĂงจĆกøĔชšงćîđéĉöîĆĚîëĎกÿøšćงขċĚîจćก
ēðøĒกøöđฉóćąìĊęöćจćกïøĉþĆììĊęĂ÷ĎŠìĊęâĊęðčśîđìŠćîĆĚîǰจċงìĞćĔĀš
ĕöŠÿćöćøëðøĆïđðúĊę÷îúĞćéĆïǰĒúąøć÷úąđĂĊ÷éขĆĚîêĂîงćî
ïćงขĆĚîêĂîĔĀšđĀöćąÿöĕéš éĆงøĎðìĊęǰ4 

 

øĎðìĊęǰ4ǰēðøĒกøöìĊęĔชšงćîđéĉöĒúąìĊęđðúĊę÷îĔĀöŠขĂงđคøČęĂงจĆกøǰCNC 
 
ìĞćกćøðøĆïđðúĊę÷îúĞćéĆïขĆĚîêĂîกćøìĞćงćîขĂง

ēðøĒกøöǰ(Rearrange) Ēúą÷กđúĉกคĞćÿĆęงǰ(Eliminate) กćø
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đðúĊę÷îǰTool ìĊęàĚĞ ćàšĂîĔĀöŠ ǰēé÷กćøðøĆïđðúĊę÷îúĞćéĆï
ขĆĚîêĂîขĂงกćøđðúĊę÷îǰTool ĒúąǰIndexer éĆงøĎðìĊęǰ5 

 

 

øĎðìĊęǰ5 กćøđðúĊę÷îĒðúงúĞćéĆïขĆĚîêĂîกćøìĞćงćîขĂงÿëćîĊงćîìĊęǰ3 
 
4.ǰñúกćøüĉจĆ÷ĒúąĂõĉðøć÷ñú 
4.1ǰñúกćøüĉจĆ÷ 

กćøüĉจĆ ÷คøĆĚ งîĊĚ öĊ üĆê ëčðøąÿงคŤ đóČę ĂĀ ćÿćđĀêč ìĊę öĊ
ñúกøąìïêŠĂกøąïüîกćøñúĉêǰĒúąðøĆïðøčงðøąÿĉìíĉõćó
ขĂงกøąïüîกćøñúĉêĔĀšÿĎงขċĚîǰéĆงîĆĚîจċงจĞćđðŨîêšĂงđóĉęöกĞćúĆง
กćøñúĉêđóČęĂìĊęจąøĂงøĆïðøĉöćèกćøÿĆęงàČĚĂìĊęđóĉęöขċĚîǰàċęงđüúć
öćêøåćîĔĀöŠêšĂงĕöŠđกĉîǰ180ǰüĉîćìĊêŠĂßĉĚîǰñúกćøðøĆïðøčง
ÿćöćøë÷กêĆüĂ÷ŠćงกćøÿøčðñúĕéšéĆงîĊĚ 

4.1.1ǰñúìĊęĕéšจćกกćøĒกšĕขđงČęĂîĕขกćøìĞćงćîขĂงǰ
Tool ĒêŠúąêĆüĒúąกćøđðúĊę÷îēðøĒกøöจćกēðøĒกøöǰ
Mazatrol đðŨîĒïïǰM Code G Code ìĞćĔĀšúéđüúćกćø
ìĞćงćîĔîÿëćîĊงćîìĊęǰ2ǰúงĕéšǰ30ǰüĉîćìĊǰÿøčðĕéšǰéĆงêćøćงìĊęǰ4 

 
êćøćงìĊęǰ4 ĒÿéงđüúćกŠĂîĒúąĀúĆงกćøðøĆïðøčงขĂงÿëćîĊงćîìĊęǰ2 

 

4.1.2ǰñúìĊęĕéšจćกกćøđðúĊę÷îĒðúงúĞćéĆïขĆĚîêĂîĒúą
đงČęĂîĕขกćøìĞćงćîขĂงǰToolǰĒêŠúąêĆüĔîÿëćîĊงćîìĊęǰ3ǰìĞćĔĀš
úéđüúćกćøìĞćงćîúงĕéšǰ10ǰüĉîćìĊǰÿøčðĕéšéĆงêćøćงìĊęǰ5 

êćøćงìĊęǰ5 ĒÿéงđüúćกŠĂîĒúąĀúĆงกćøðøĆïðøčงขĂงÿëćîĊงćîìĊęǰ3 

 
4.1.3ǰĀúĆงกćøðøĆïðøčงÿćöćøëúéđüúćöćêøåćîĔî

ÿëćîĊงćîìĊęđðŨîđคøČęĂงจĆกøúงĕðĕéšǰ30ǰüĉîćìĊǰจćกđéĉöǰ210ǰ
üĉîćìĊǰđĀúČĂǰ180ǰüĉîćìĊ ìĞćĔĀšÿćöćøëđóĉęöĂĆêøćกćøñúĉêĕéšǰ
1,224ǰßĉĚîêŠĂđéČĂîǰคĉéđðŨîǰ16.67ǰ% àċęงĂĆêøćกćøñúĉêจćก
đéĉöĂ÷ĎŠìĊęǰ7,344 ßĉĚîêŠĂđéČĂî đðŨîǰ8,568 ßĉĚîêŠĂđéČĂîǰĒúą÷Ćง
ÿŠงñúĔĀšðøąÿĉìíĉõćóÿć÷กćøñúĉêđóĉęöขċĚîǰ9.44ǰ% ēé÷
ðøąÿĉìíĉõćóđéĉöĂ÷ĎŠìĊęǰ54.97ǰ% đðŨîǰ60.16ǰ% ĒúąǰìĞćĔĀš
ïøøúčđðŜćĀöć÷ĂĆêøćกćøñúĉêìĊęêĆĚงĕüšǰêšĂงĕöŠêęĞćกüŠć 8,500ǰ
ßĉĚîêŠĂđéČĂîĕéš 

 

øĎðìĊęǰ6 กøćôđðøĊ÷ïđìĊ÷ïกŠĂîĒúąĀúĆงกćøðøĆïðøčงขĂงĂĆêøćกćøñúĉê 

 
øĎðìĊęǰ7 กøćôđðøĊ÷ïđìĊ÷ïกŠĂîĒúąĀúĆงกćøðøĆïðøčงขĂงðøąÿĉìíĉõćó
ÿć÷กćøñúĉê 
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4.2ǰกćøĂõĉðøć÷ñú 
ÝćกüĆêëčðøąÿÜคŤกćøüĉÝĆ÷đóČęĂđóĉęöðøąÿĉìíĉõćóĔîÿć÷

กøąïüîกćøñúĉêǰñúกćøüĉÝĆ÷óïüŠćǰÝćกกćøðøĆïðøčÜ
กøąïüîกćøกćøñúĉêēé÷ĔßšĒîüคĉéĒúąìùþãĊêŠćÜǰėǰđขšćöć
ßŠü÷ĔîกćøìĞćÜćîđßŠîǰกćøýċกþćđüúćöćêøåćîǰ(WORK 
STUDY) đóČęĂĔĀšìøćïëċÜđüúćìĊęĔßšÝøĉÜĔîกćøìĞćÜćîĒêŠúą
ÿëćîĊǰĒñîõĎöĉđĀêčĒúąñúǰ(CAUSE & EFFECT DIAGRAM) 
đóČęĂßŠü÷üĉđคøćąĀŤĀćÿćđĀêčขĂÜðŦâĀćǰøüöëċÜกćøîĞćĀúĆกกćøǰ
ECRS đขšćöćขÝĆéคüćöÿĎâđðúŠćĔîกøąïüîกćøǰñúÝćกกćø
éĞćđîĉîกćøðøĆïðøčÜìĞćĔĀšÿćöćøëúéđüúćกćøñúĉêúÜĕéšǰ30ǰ
üĉîćìĊêŠĂßĉĚîǰÿćöćøëđóĉęöĂĆêøćกćøñúĉêĕéšǰ16.67%ǰìĞćĔĀš
ðøąÿĉìíĉñúēé÷øüöขĂÜđคøČęĂÜÝĆกøđóĉęöขċĚîêćöĕðéšü÷ǰàċęÜ
đðŨîĕðêćöüĆêëčðøąÿÜคŤìĊęêĆĚÜĕüšǰñúกćøüĉÝĆ÷îĊĚ÷ĆÜÿĂéคúšĂÜกĆï
ñúกćøüĉÝĆ÷ขĂÜǰĕóæĎø÷ŤǰðąกćøąóĆÜǰ(2555)ǰìĊęýċกþćđกĊę÷üกĆïǰ
กćøðøĆïðøčÜðøąÿĉìíĉõćóกøąïüîกćøñúĉêēé÷ĔßšđìคîĉคúĊîǰ
ìĊęîĞćđĂćĀúĆกกćøǰECRS öćĔßšìĞćĔĀšÿćöćøëđóĉęöñúĉêñúêćö
đðŜćĀöć÷ĕéš 
 
5ǰÿøčðñúกćøüĉจĆ÷ 

กćøüĉÝĆ÷đøČęĂÜǰĶกćøđóĉęöðøąÿĉìíĉõćóขĂÜÿć÷กćøñúĉê
ßĉĚîÿŠüîøë÷îêŤķǰîĊĚǰกúčŠöñĎšüĉÝĆ÷ĕéšîĞćĒîüคĉéĒúąìùþãĊขĂÜ
กćøÝĆéกćøกćøñúĉêēé÷ĔßšøąïïǰECRS กćøĔßšกćøýċกþćđüúć
öćêøåćîǰøüöëċÜกćøĔßšĒñîõĎöĉกšćÜðúćǰĔîกćøคšîĀćðŦâĀćǰ
üĉđคøćąĀŤขšĂöĎúǰđóČęĂกćøðøĆïðøčÜóĆçîćกøąïüîกćøกćøñúĉê
ĔĀšđกĉéðøąÿĉìíĉõćóÿĎÜÿčéǰàċęÜÝćกกćøøüïøüöขšĂöĎúóïüŠć
กĞćúĆÜกćøñúĉêìĊęìĞćĕéšēé÷đÞúĊę÷êĆĚÜĒêŠđéČĂîêčúćคöëċÜđéČĂî
íĆîüćคöǰÿćöćøëìĞćĕéšđóĊ÷Üǰ5,618ǰßĉĚîêŠĂđéČĂîĒêŠ÷Ăéกćø
ÿĆęÜàČĚĂĂ÷ĎŠìĊęǰ6,566ǰßĉĚîêŠĂđéČĂîĒúąÝąđóĉęöđðŨîǰ8,253ǰßĉĚîêŠĂ
đéČĂîĔîĂîćคê 

ÝćกกćøüïøüöขšĂöĎúìĞćĔĀšìøćïëċÜðŦâĀćìĊęìĞćĔĀšĕöŠ
ÿćöćøëêĂïÿîĂÜêŠĂคüćöêšĂÜกćøขĂÜúĎกคšćĕéšǰðŦâĀćกĘคČĂ
ñúĉêßĉĚîÜćîĕéšîšĂ÷àċęÜöĊÿćđĀêčöćÝćกđüúćìĊęĔßšĔîกćøñúĉêêŠĂ 
ßĉĚîคŠĂîขšćÜÿĎÜēé÷ĔîðŦÝÝčïĆîĔßšđüúćĔîกćøñúĉêǰ210ǰüĉîćìĊ
êŠĂßĉĚîǰđóČęĂìĊęÝąøĂÜøĆï÷ĂéกćøÿĆęÜàČĚĂĔîĂîćคêĒúąßéđß÷
÷ĂéกćøÿĆęÜàČĚĂđéĉöÝĞćđðŨîêšĂÜúéđüúćìĊęĔßšĔîกćøñúĉêĔĀšđĀúČĂǰ
180ǰüĉîćìĊêŠĂßĉĚî 

ĀúĆÜÝćกìĊęĕéšìĞćกćøìéúĂÜðøĆïðøčÜขĆĚîêĂîกćøìĞćÜćî
ขĂÜđคøČęĂÜÝĆกøĔîĒêŠúąÿëćîĊÜćîĔĀöŠǰìĞćĔĀšÿć÷กćøñúĉê

ßĉĚîÿŠüîìŠĂøŠüöĕĂđÿĊ÷îĊĚÿćöćøëñúĉêÜćîĕéšđóĉęöขċĚîêćöìĊę
êĆĚÜđðŜćĀöć÷ĕüšǰคČĂǰĂĆêøćกćøñúĉêǰ8,500ǰßĉĚîêŠĂđéČĂîǰ÷ĆÜ
ÿŠÜñúĔĀšÿćöćøëขć÷ñúĉêõĆèæŤîĊĚ ĕéš đóĉęöขċĚîĒúąđóĉęöขĊé
คüćöÿćöćøëĔîกćøøĂÜøĆïกćøÿĆęÜàČĚĂìĊęđóĉęöÿĎÜขċĚîĔîĂîćคêĕéš
ĂĊกéšü÷ǰกćøðøĆïðøčÜđคøČęĂÜÝĆกøĔîกćøüĉÝĆ÷îĊĚìćÜกúčŠöขĂÜ
ñĎšüĉÝĆ÷öčŠÜđîšîกćøðøĆïðøčÜǰĕðìĊęÿëćîĊÜćîìĊęǰ1ǰ2ǰĒúąǰ3ǰàċęÜ
đðŨîÿëćîĊÜćîìĊęĔßšøĂïđüúćĔîกćøñúĉêöćก 

ñúกøąìïìĊęđกĉéÝćกกćøđðúĊę÷îđÜČęĂîĕขกćøìĞćÜćîขĂÜ
đคøČęĂÜÝĆกøĕöŠÿŠÜñúêŠĂüĉíĊกćøìĞćÜćîđéĉöǰđóøćąกćøðäĉïĆêĉÜćî
ขĂÜêĆüóîĆกÜćî÷ĆÜคÜðäĉïĆêĉÜćîéĆÜđßŠîđéĉöǰĒêŠÝąöĊñúกøąìï
êŠĂĂć÷čกćøĔßšÜćîขĂÜǰToolǰđîČęĂÜÝćกöĊกćøđðúĊę÷îĒðúÜ
đÜČęĂîĕขĔĀš ǰTool ìĞćÜćîöćก÷ĉę ÜขċĚîǰéĆÜîĆĚîÝċÜêšĂÜöĊกćø
คüïคčöéĎĒúǰTool life Ă÷ŠćÜđคøŠÜคøĆéđóČęĂðŜĂÜกĆîÜćîđÿĊ÷ìĊę
ĂćÝÝąđกĉéขċĚîÝćกกćøđÿČęĂöÿõćóขĂÜǰTool 

 
กĉêêĉกøøöðøąกćý 

กćøÝĆéìĞćðøĉââćîĉóîíŤÞïĆïîĊĚ ĕéšøĆïคüćöกøčèć
đĂČĚĂđôŚŪĂÝćกïčคคúêŠćÜ ė ĔîกćøĔĀšขšĂöĎú ĒúąĂĞćîü÷คüćö
ÿąéüกǰĔĀšคĞćĒîąîĞćðøċกþćĔîìčก ė éšćîǰÝîñúÜćîßĉĚîîĊĚ
ÿĞćđøĘÝúčúŠüÜĕðéšü÷éĊéĆÜøć÷îćöêŠĂĕðîĊĚ 

1.  ñý.ÿĀøĆêîŤǰǰüÜþŤýøĊþąǰĂćÝćø÷ŤìĊęðøċกþćĔîกćø
ÝĆéìĞćðøĉââćîĉóîíŤßŠü÷ĔĀšคĞćĒîąîĞć ĒúąĔĀšคĞćðøċกþćĔî
กćøÝĆéìĞćēคøÜÜćîßŠü÷đÿîĂĒîąĒîüìćÜ ĒîüคĉéĒúąĒกšĕข
ขšĂïกóøŠĂÜöćēé÷êúĂéÝîÜćîüĉÝĆ÷îĊĚđÿøĘÝÿöïĎøèŤ 

2.  ñý.ßćîîìŤ  öĎúüøøèǰĂćÝćø÷ŤìĊęðøċกþćĔîกćø
ÝĆéìĞćðøĉââćîĉóîíŤßŠü÷ĔĀšคĞćĒîąîĞćĒúąĔĀšคĞćðøċกþćĔî
กćøÝĆéìĞćēคøÜÜćîßŠü÷đÿîĂĒîąĒîüìćÜ ĒîüคĉéĒúąĒกšĕข
ขšĂïกóøŠĂÜöćēé÷êúĂéÝîÜćîüĉÝĆ÷îĊĚđÿøĘÝÿöïĎøèŤ 

ขĂขĂïคčè คè ćÝćø÷Ť คè ąüĉý üกøøöýćÿê øŤǰ
öĀćüĉì÷ćúĆ÷đกþöïĆèæĉêǰìĊęĔĀšĒîąĒîüคüćöøĎšĔîกćøđóĉęö
ðøąÿĉìíĉõćóĔîÿć÷กćøñúĉê 

ขĂขĂïคčèǰïøĉþĆìǰĂćàćăĊǰđìคǰĂúĎöĉđîĊ÷öǰ(ðøąđìý
ĕì÷)ǰÝĞćกĆéǰìĊęĕéšđĂČĚĂđôŚŪĂÿëćîìĊęđóČęĂìĞćÜćîüĉÝĆ÷Ĕîกćøđóĉęö
ðøąÿĉìíĉõćóขĂÜÿć÷กćøñúĉêßĉĚîÿŠüîøë÷îêŤĔîคøĆĚÜîĊĚ  

ÿčéìšć÷îĊĚǰขĂöĂïคčèคüćöéĊขĂÜกćøìĞćēคøÜÜćîÞïĆïîĊĚ
ĒéŠǰïĉéćǰöćøéćǰคøĂïคøĆüǰĒúąคèćÝćø÷ŤìčกìŠćîǰìĊęĕéš
ðøąÿĉìíĉĝðøąÿćìüĉßćǰìĊęĕéšĂïøöÿĆęÜÿĂîǰìĊęĔĀšกĞćúĆÜĔÝĒúą
ÿîĆïÿîčîĔĀšđกĉéคüćöÿĞćđøĘÝĔîคøĆĚÜîĊĚǰĒúąขĂขĂïคčèñĎšđขĊ÷î
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ĀîĆงÿČĂǰïìคüćöǰĒúąđĂกÿćøìĊęîĞćöćĔชšĔîกćøĂšćงĂĉงĔîกćø
ìĞćðøĉญญćîĉóîíŤǰøüöìĆĚงขĂขĂïคčèïčคคúĂĊกĀúć÷ǰė ìŠćî
ìĊęĕöŠĕéšđĂŠ÷îćöĕüšǰèǰēĂกćÿîĊĚéšü÷ 
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