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Techniquesǰto increase production in the paint production process 
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ïìคĆé÷ŠĂ 
ÜćîüĉÝĆ÷îĊĚĕéšýċกþćđกĊę÷üกĆïกćøđóĉęöðøĉöćèกćøñúĉêĔîกøąïüîกćøñúĉêขĂÜēøÜÜćîñúĉêÿĊǰกćøĒกšĕขðŦâĀćĕéšĒกšĕขĔîÿŠüîขĂÜ
ĒñîกïøøÝčàċęÜđðŨîĒñîกìĊęĔĀâŠìĊęÿčéขĂÜēøÜÜćîñúĉêÿĊǰǰÝćกกćøýċกþćóïüŠćðŦâĀćìĊęÿŠÜñúĔĀšกøąïüîกćøñúĉêöĊðøąÿĉìíĉõćóêęĞćǰǰ
đกĉéÝćกðŦâĀćกćøÝĆéÿöéčúÿć÷กćøñúĉêǰǰìĞćĔĀšđกĉéÙüćöÿĎâđðúŠćĔîกćøøĂÙĂ÷ǰǰกćøüŠćÜÜćîǰđกĉéÙĂขüéĒúąÜćîกĂÜĔî
ÿć÷กćøñúĉêǰǰðŦâĀćìĆกþąขĂÜóîĆกÜćîöĊðøąÿĉìíĉõćóĒêกêŠćÜกĆîǰǰĒúąกćøðøĆïđðúĊę÷îđÙøČęĂÜÝĆกøĔîกćøïø øÝčǰĔßšđüúć
ÙŠĂîขšćÜöćกìĞćĔĀšกøąìïêŠĂðøąÿĉìíĉõćóǰกćøÿŠÜöĂïขĂÜÿć÷กćøñúĉêǰéĆÜîĆĚîñĎšüĉÝĆ÷ÝċÜĕéšðøą÷čกêŤĀúĆกกćøìćÜüĉýüกøøöĂčêÿć
Āกćøǰǰēé÷ýċกþćüĉíĊกćøìĞćÜćîđขšćöćðøĆïðøčÜđóČęĂđóĉęöñúñúĉêĒúąĔßšĀúĆกกćøǰEC34ǰกćøýċกþćกćøđÙúČęĂîĕĀüìĊęĕöŠÝĞćđðŨîǰĒúą
กćøðøĆïđðúĊę÷îđÙøČęĂÜÝĆกøĔîขĆĚîêĂîกćøñúĉêǰกćøðøĆïðøčÜกøąïüîกćøñúĉêéšü÷üĉíĊกćøéĆÜìĊęกúŠćüǰÿćöćøëßŠü÷đóĉęöðøĉöćèกćø
ïøøÝčĕéšÝćกðŘǰ2561ǰđìŠćกĆïǰ6.94%ǰđóĉęö÷ĂéñúĉêÝćกǰ21,900ǰĒกúúĂî/đéČĂîǰđðŨîǰ30,000ǰĒกúúĂî/đéČĂîǰđóĉęö÷Ăé
ðøĉöćèøćÙćขć÷êŠĂđéČĂîÝćกǰ9,855,000ǰïćì/đéČĂîǰđðŨîǰ13,500,000ǰïćì/đéČĂîǰîĆęîÙČĂÿćöćøëđóĉęö÷Ăéขć÷ÝćกกćøÿĆęÜàČĚĂ
ขĂÜúĎกÙšćĕéšǰ3,645,000ǰïćì/đéČĂî 

คĞćÿĞćคĆญ:ǰกćøđóĉęöðøĉöćèกćøñúĉêǰกøąïüîกćøïøøÝč, ÿĊ 
 
Abstract 
This research has studied about the Increasing productivity in the production process of the paint factory.ǰ
The solution is resolved in the packaging department, which is the largest department of the paint factory.ǰ
From the study, it is found that the problems that cause the production process to be less efficient Low 

caused by problems of production line balancingǰ Causing wastage of waitingǰ Unemploymentǰ The 

bottleneck and pile work in the production line. ǰ Skills problems of employees have different 

effectiveness.ǰAnd modification of packaging machineryǰit takes quite a lot of time to affect the efficiency.ǰ
Delivery of the production line Therefore, the researcher has applied the principles of industrial 

engineering.ǰBy studying working methods to improve to increase productivity and apply ECRS principles.ǰ
Study of unnecessary movements And modifying machinery in the production processǰ Improving the 
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production process using the methods mentionedǰCan increase the volume of packaging from the year 
2018 to 6.94%ǰincrease the production from 21,900 gallons /ǰmonth to 30,000 gallons /ǰmonth, increase 
the sales volume amount per month from 9,855,000 baht / ǰmonth to 13,500,000 baht /ǰmonth, that is, 
can increase sales from Customer orders 3,645,000 baht/ǰmonth 
Keyword:ǰIncreasing productivity,ǰpacking process, color. 
 
1.ǰïìîĞćǰ 
ðÝÝčïĆîĂčêÿćĀกøøöกćøñúĉêÿĊöĊĀúćกĀúć÷ïøĉþĆìßĆĚîîĞćǰ
ĒúąïøĉþĆìñĎšñúĉÿŠüîĔĀâŠÝąöĊกćøêøüÝÿĂïǰðøąđöĉîÿĉîคšćĂ÷ĎŠ
đðîðøąÝĞćǰđóČęĂêĂงกćøคüïคčöêîìčîĔĀðøąĀ÷ĆéǰÿĉîคćöĊ
คčèõćóéĊǰǰĔßšüúćĔîกćøñúĉêìĊęÿĆĚîúงǰđóČęĂกćøúงìčîìĊęคčöคćǰ
ĒúąđóČęĂกćøüĆéĒúąÝĆéúĞćéĆïคüćööĊðøąÿĉìíĉõćóขĂงēøงงćî
ñĎñúĉêÿĉîคćéšü÷ǰÝćกกćøĔĀšคüćöÿĞćคĆâขĂงกćøðøĆïðøงčกøą
ïüîกćøñúĉêǰǰÝċงđðîĒøงÝĎงĔÝĔĀñĎüĉÝĆ÷öĊคüćöÿîĔÝìĊęÝą
ýċกþćüĉíĊกćøđóĉęöñúñúĉêǰคüïคčöðøĆïðøงčกøąïüîกćøñúĉêǰǰ
ĒúąĀćüĉíĊกćøĒกĕขðøĆïðøงčขĂงøąïïกćøñúĉêéĆงกúćüìĊęđðŨî
ðŦâĀćĔîกøąïüîกćøñúĉêǰēé÷đÞóćąĔîĒñîกïøøÝčǰàċęงđðŨî
ĒñîกìĊę ĔĀâŠìĊęÿčéขĂงēøงงćîǰǰóïüŠćðŦâĀćìĊęÿŠงñúĔĀš
กøąïüîกćøïøøÝčöĊðøąÿĉìíĉõćóêęĞćǰǰđกĉéÝćกðŦâĀćกćøÝĆé
ÿöéčúÿć÷กćøñúĉêǰǰìĞćĔĀšđกĉéคüćöÿĎâđðúŠćĔîกćøøĂคĂ÷ǰǰ
กćøüŠćงงćîǰđกĉéคĂขüéĒúąงćîกĂงĔîÿć÷กćøñúĉêǰǰðŦâĀć
ìĆกþąขĂงóîĆกงćîöĊðøąÿĉìíĉõćóĒêกêŠćงกĆîǰǰĒúąกćø
ðøĆïđðúĊę÷îđคøČęĂงÝĆกøĔîกćøïøøÝčĔßšđüúćคŠĂîขšćงöćกìĞćĔĀš
ÿŠงñúêŠĂðøąÿĉìíĉõćóǰกćøÿŠงöĂïขĂงÿć÷กćøñúĉêǰ 
ìćงñĎšüĉÝĆ÷ÝċงĕéšýċกþćขĆĚîêĂîüĉíĊกćøìĞćงćîđóČęĂðøĆïðøčงĒúą
đóČęĂđóĉęöñúñúĉêēé÷ĔßšĀúĆกกćøǰECR4*[1]ǰกćøýċกþćกćø
đคúČęĂîĕĀüìĊęĕöŠÝĞćđðŨîǰĒúąกćøĔßšđคøČęĂงÝĆกøĀúćกĀúć÷
ขĆĚîêĂîกŠĂîìĞćกćøïøøÝčÿĉîคšćĔĀšđกĉéðøąÿĉìíĉõćóöćกìĊęÿčé
öćĔßšĔîกćøĒกšĕขðŦâĀćĔîกćøđóĉęöðøąÿĉìíĉñúĒúąđóĉęö
ðøąÿĉìíĉõćóĔîÿć÷กćøñúĉêขĂงĒñîกกćøïøøÝčÿĉîคšćขĂง
ïøĉþĆìñúĉêÿĊĂčêÿćĀกøøö 
 
2.ǰìùþฎĊĒúąงćîüĉจĆ÷ìĊęđกĊę÷üขšĂง 
1.)ǰìùþฎĊกćøđóĉęöñúñúĉê 
ǰǰǰกćøđóĉęöñúñúĉêǰĀöć÷ëċงǰðøąÿĉìíĉõćóĔîกćøđðúĊę÷î
ðŦÝÝĆ÷กćøñúĉêĀøČĂìøĆó÷ćกøìĊęĔßšĔîกćøñúĉêêŠćงėĔĀšđðŨî
ñúĉêõĆèæŤĀøČĂïøĉกćøìĊęöĊöĎúคŠćđóĉęöขċĚîǰĀøČĂǰกćøĔßšðøąē÷ßîŤ
ÝćกìøĆó÷ćกøìĊęöĊĂ÷ĎŠĂ÷ŠćงคčšöคŠćǰĂĆîîĞćĕðÿĎŠกćøóĆçîćìĊę÷Ćęง÷Čîǰ

ĀøČĂกćøðøĆïðøčงĂ÷ŠćงêŠĂđîČęĂงéšü÷ÝĉêÿĞćîċกđðŨîĒøงñúĆกéĆî
ĒúąĔßšđìคîĉคĒúąđคøČęĂงöČĂĔîกćøđóĉęöñúñúĉêđðŨîêĆüßŠü÷ĔĀš
ðøąÿïคüćöÿĞćđøĘÝßĆéđÝîǰ[2] 
 
2.)ǰĒîüคĉéกćøđóĉęöñúñúĉêǰ 
ǰǰǰđöČęĂกúŠćüëċงกćøđóĉęöñúñúĉêîĆĚîǰđøćÿćöćøëìĊęÝąìĞćกćø
đóĉęöñúñúĉêĕéšĀúć÷øĎðĒïïǰđßŠîǰกćøúéđüúćĔîกćøñúĉê
(Cycle Time), กćøúéêšîìčîขĂงüĆêëčéĉïǰ(Material cost)ǰ
ìĊę Ĕßš Ĕî ก ć øñ úĉ ê , ก ć øú é ÝĞ ćî üî ข Ă งđÿĊ ÷ ǰ(Defect 
Reduction)ǰĒúąĂČęîǰėǰàċę งêćöìĊę ǰSumanth (1985)ǰĕéš
กúŠćüëċงðøąđõìขĂงđìคîĉคĔîกćøđóĉęöñúñúĉêĕüšéšü÷กĆîǰ5ǰ
ðøąđõìǰéĆงîĊĚǰคČĂ 
•ǰđìคîĉคกćøđóĉęöñúñúĉêēé÷óĉÝćøèćÝćกกćøìĞćงćîǰ 
đกĊę÷üขšĂงกĆïกćøĔßšüĉíĊกćøกćøýċกþćกćøìĞćงćîǰ(Work 
Study)ǰöćìĞ ćกćøüĉ đคøćąĀŤกćøìĞ ćงćîǰĒúąĀúĆกกćø
ìćงกćø÷ýćÿêøŤǰ(Ergonomics)ǰ[2] 
• đìคîĉคกćøđóĉęöñúñúĉêēé÷îĞćđìคēîēú÷ĊđขšćöćßŠü÷Ĕîกćø
ìĞćงćîǰđกĊę÷üกĆïกćøĔßšēðøĒกøöคĂöóĉüđêĂøŤđßŠîǰCAD öć
ßŠü÷ĔîกćøĂĂกĒïï, CAM öćßŠü÷ĔîǰกćøĂĂกĒïïǰüćงĒñîǰ
Ēúąคüïคčöกøąïüîกćøñúĉêǰ, Simulation Program đขšć
öćüĉđคøćąĀŤกćøìĞćงćîขĂงñúĉêõĆèæŤǰĒúąĀčŠî÷îêŤđขšćöćßŠü÷
Ĕîกćøñúĉê 
• đìคîĉคกćøđóĉęöñúñúĉêēé÷óĉÝćøèćøĎðĒïïกćøìĞćงćî
ขĂงóîĆกงćîǰđกĊę÷üกĆïกćøĔßšกĉÝกøøöกúčŠöǰđßŠîǰกúčŠöคüïคčö
คčèõćóǰ(QCC)ǰđขšćöćßŠü÷úéÝĞćîüîขĂงđÿĊ÷ǰĒúąกćøĔßš
øąïïคŠćĒøงÝĎงĔÝĔîกćøđóĉęöñúñúĉê 
• đìคîĉคกćøđóĉęöñúñúĉêēé÷óĉÝćøèćคčèคŠćĒúąøĎðĒïï
ขĂงñúĉêõĆèæŤǰđกĊę÷üกĆïกćøĔßšđøČęĂงüĉýüกøøöคčèคŠćǰ(Value 
Engineering)ǰĔîกćøĔßšìøĆó÷ćกøĔĀšคčšöคŠćìĊęÿčéǰĒúąกćøĔßš
ñúĉêõĆèæŤöćêøåćîĔîกćøñúĉê 
•ǰđìคîĉคกćøđóĉęöñúñúĉêēé÷óĉÝćøèćøąïïกćøÝĆéกćøขĂง
üĆÿéčǰđกĊę÷üกĆïกćøÝĆéกćøüĆÿéč, øąïïüćงĒñîคüćöêšĂงกćø
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üĆÿéčǰ(Material requirement planning, MRP)ǰĒúąøąïï
ìĆîđüúćóĂéĊǰ(Just in time, JIT) 
3.)ǰกćøúéคüćöÿĎญđðúŠćǰéšü÷ĀúĆกกćøǰECRS 
ǰǰǰÙüćöÿĎâ đðúŠ ćǰĀøČĂ ǰMUDA ĀøČĂǰWASTE úšüîĒêŠöĊ
ÙüćöĀöć÷đéĊ÷üกĆîǰĀöć÷ëċÜǰÿĉęÜìĊęđกĉéขċĚîĒêŠĕöŠìĞćĔĀšđกĉé
öĎúÙŠćđóĉęöĒกŠÿĉîÙšćǰàċęÜÙüćöÿĎâđðúŠćöĊĂ÷ĎŠǰ7ǰðøąกćøÙČĂǰ 
• กćøñúĉêöćกđกĉîĕðǰ(Overproduction)ǰ 
• กćøøĂÙĂ÷ǰ(Waiting)ǰ 
• กćøđÙúČęĂî÷šć÷ìĊęĕöŠÝĞćđðŨîǰ(Transporting)ǰ 
• ก ć ø ìĞ ć Ü ć î ìĊę ĕ öŠ đ กĉ é ð ø ą ē ÷ ß îŤ ( Inappropriate 
Processing)ǰ 
• กćøđกĘïÿĉîÙšćìĊęöćกđกĉîĕð(Unnecessary Inventory)ǰ 
•ǰกćøđÙúČęĂîìĊę /đÙúČęĂî÷šć÷ìĊę ĕöŠÝĞćđðŨîǰ(Unnecessary 
Motions) 
•ǰขĂÜđÿĊ÷ǰ(Defect) 
4.)ǰìùþãĊคüćöĀöć÷ĒúąกćøคĞćîüîǰOEE 
ǰǰǰกćøüĆéðøąÿĉìíĉñúēé÷øüöขĂÜđÙøČęĂÜÝĆกøǰ(OEE ıǰ
Overall Equipment Effectiveness) ǰ đ ðŨ î üĉ íĊ ก ć ø üĆ é
ðøąÿĉìíĉñúēé÷øüöขĂÜđÙøČęĂÜÝĆกøĂčðกøèŤĔîĂčêÿćĀกøøö
ðøąđõìêŠćÜėǰđÙøČęĂÜÝĆกøìĊęéĊĕöŠĔßŠđðŨîđóĊ÷ÜĒÙŠđÙøČęĂÜÝĆกøìĊęĕöŠ
đÿĊ÷ǰĀćกĒêŠêšĂÜđðŨîđÙøČęĂÜÝĆกøìĊęđðŗéขċĚîöćĒúšüìĞćÜćîĕéš
Ă÷ŠćÜđêĘöðøąÿĉìíĉõćóēé÷ìĆęüĕðกćøúéêšîìčîกćøñúĉêÝą
ðøąกĂïéšü÷ǰ[4] 
•ǰúéßŠüÜđüúćìĊęĕöŠĕéšìĞćกćøñúĉêǰ(unproductive time) 
•ǰúéøą÷ąđüúćìĊęĔßšñúĉêǰ(cycle times) 
•ǰúéขĂÜđÿĊ÷/đýþìĊęđกĉéÝćกกćøñúĉêǰ(waste/scrap) 

 
øĎðìĊęǰ1ǰĒÿéÜõćóขĂÜǰOEE ĒúąÙüćöÿĎâđÿĊ÷ǰ[4] 
3.ǰüĉíĊกćøéĞćđîĉîงćîüĉจĆ÷ 
ǰǰǰàċęÜöĊüĉíĊกćøéĞćđîĉîÜćîéĆÜøć÷úąđĂĊ÷éêŠĂĕðîĊĚ 

1.)ǰýċกþćขšĂöĎúกćøñúĉêกŠĂîðøĆïðøčงēé÷ĔชšǰPareto 

 
øĎðìĊęǰ2ǰกøćôĒÿéÜÝĞćîüîกćøñúĉêกŠĂîกćøðøĆïðøčÜðŘǰ2018ǰ[5] 
ÝćกกøćôøĎðìĊę2ǰĒÿéÜขšĂöĎúðøĉöćèกćøïøøÝčขĂÜđÙøČęĂÜÝĆกø
ìĊęĔßšĔîกćøïøøÝčéšü÷đÙøČęĂÜǰRoller press gallon machine 
óïüŠćĔîðŘǰ2018ǰñúĉêĕöŠĕéšêćöđðŜćĀöć÷ìĊęêĆĚÜĕüšǰàċęÜđÞúĊę÷Ēúšü
÷ĂéïøøÝčìĊęñúĉêĕéšĂ÷ĎŠìĊęðøąöćèǰ21 ,900ǰĒกúúĂî/1ǰ
đÙøČęĂÜÝĆกø/đéČĂîǰàċęÜ÷ĆÜĕöŠĕéšêćöđðŜćĀöć÷ìĊęกĞćĀîéĕüšÙČĂǰ
30,000ǰĒกúúĂî/1ǰđÙøČęĂÜÝĆกø/đéČĂî 
 
2.)ǰกćøüĉđคøćąĀŤðŦญĀćกćøđกĉéคĂขüéĔîÿć÷กćøñúĉê 
ðŦâĀćกćøđกĉéÙĂขüéĒúąÜćîกĂÜĔîÿć÷กćøñúĉêǰöĊ
ĀúćกĀúć÷ÿćđĀêčǰêĆüĂ÷ŠćÜđßŠîðŦâĀćìĆกþąขĂÜóîĆกÜćîöĊ
ðøąÿĉìíĉõćóĒêกêŠćÜกĆîǰǰกćøðøĆïđðúĊę÷îĒñîĒúąกćø
ðøĆïđðúĊę÷îđÙøČęĂÜÝĆกøĔîกćøïøøÝč ǰกćøÿŠÜöĂïขĂÜĔî
ÿć÷กćøñúĉêǰéĆÜîĆĚîñĎšüĉÝĆ÷ĕéšðøą÷čกêŤĀúĆกกćøìćÜüĉýüกøøö
ĂčêÿćĀกćøǰǰēé÷ýċกþćüĉíĊกćøìĞćÜćîđขšćöćðøĆïðøčÜđóČęĂđóĉęö
ñúñúĉêĒúąĔßšĀúĆกกćøǰECRS กćøýċกþćกćøđÙúČęĂîĕĀüìĊęĕöŠ
ÝĞćđðŨîǰĒúąกćøðøĆïðøčÜøąïïกćøìĞćÜćîขĂÜđÙøČęĂÜÝĆกøĔî
ขĆĚîêĂîกćøñúĉê 
กøąïüîกćøêĉéÞúćกïîõćßîąïøøÝčǰđðŨîกøąïüîกćøĀîċęÜ
ìĊęìĞćĔĀšđกĉéกćøøĂÙĂ÷ĒúąđðŨîÙĂขüéĔîÿŠüîกćøïøøÝčÿĉîÙšćǰ
đîČęĂÜÝćกüĉíĊกćøêĉéÞúćกđðŨîกćøĔßšÙîêĉéÞúćกēé÷üĉíĊǰ
Manual ÝċÜìĞćĔĀšđกĉéÙüćöúŠćßšćǰĒúąÿĎâÿĊ÷đüúćöćกđกĉî
ÙüćöÝĞćđðŨîéĆ ÜĒÿéÜĔîøĎðìĊę ǰ3.4ǰàċę Üēé÷đÞúĊę÷Ĕßš đüúć
ðøąöćèǰ30ǰîćìĊ/100ǰĔïǰĒêŠðŦâĀćĀúĆกđîČęĂÜÝćกöĊđÙøČęĂÜ
êĉéǰLabel ÝĞćîüîǰ2ǰđÙøČęĂÜǰĒêŠóîĆกÜćîĔßšđóĊ÷ÜĒÙŠǰ1ǰđÙøČęĂÜǰ
ÝċÜìĞćĔĀšđÙøČęĂÜÝĆกøĕöŠđóĊ÷ÜóĂÝċÜêšĂÜìĞćกćøêĉéÿêĉěđกĂøŤéšü÷
üĉíŢǰManual éšü÷öČĂǰĒúąĔßšóîĆกÜćîĔîกćøìĞćÜćîǰ2ǰÙîǰàċęÜ
ÿŠÜñúĔĀšǰProductivity ìĊęÙüøĕéšĕöŠđðŨîĕðĔîÿĉęÜìĊęÙüøǰÝċÜĕéš
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îĞćðŦญĀćđĀúŠćîĆĚîöćìĞćกćøüĉđคøćąĀŤđóČęĂĒกšĕขĔĀšóîĆกงćîĔชš
งćîĕéšÿąéüกĒúąđóĉęöðøĉöćèกćøñúĉêĕéšöćกขċĚî 
 

 
øĎðìĊę3กćøđกĉéคĂขüéจćกกćøøĂêĉéฉúćกïøøจčõĆèฑŤǰ[5] 

 
đคøČęĂงจĆกøÿĞćĀøĆïĔชšงćîêĉéกúŠĂงïøøจčõĆèฑŤĒïïøąïï
ĂĆêēîöĆêĉîĊĚǰจćกđéĉöĔชšĒøงงćîคîĒúąöĊđคøČęĂงĔชšงćîĕéšđóĊ÷ง
đคøČęĂงđéĊ÷üจćกìĊęöĊđคøČęĂงจĆกøǰ2 đคøČęĂงǰđîČęĂงจćกชĉĚîÿŠüîêĆüǰ
Sensor จĆïÿĆญญćèǰìĞćงćîñúĉéðกêĉǰéĆงĒÿéงĔîøĎðìĊęǰ4,5ǰ
éšćîúŠćงîĊĚ 
 

 
øĎðìĊę4ǰđคøČęĂงêĉéฉúćกกúŠĂงĂĆêēîöĆêĉđóČęĂĔชšĔîกćøúéðŦญĀćกćøđกĉéคĂ
ขüéǰ[10] 

 
øĎðìĊęǰ5ǰêĞćĒĀîŠงǰsensor ขĂงđคøČęĂงêĉéฉúćกกúŠĂงǰ[5] 
 
3.)ǰüĉđคøćąĀŤÿćđĀêčēé÷ĔชšĀúĆกกćøǰECRS 
êćøćงìĊęǰ1ǰĒîüìćงĒúąÿøčðขšĂöĎúจćกกćøüĉđคøćąĀŤขšĂöĎú 

 
จćกêćøćงìĊęǰ1ǰĒÿéงขšĂöĎúìĊęĕéšจćกกćøüĉđคøćąĀŤðŦญĀćǰĒúą
ĕéšìĞćกćøĒกšĕขóøšĂöìĆĚงñĎšøĆïñĉéชĂïǰĒúąĕéšøąïčđüúćìĊęĕéšìĞć
กćøĒกšĕขéĆงøć÷úąđĂĊ÷éĔîêćøćง 
 
4.)ǰกĞćĀîéĒîüìćงกćøðøĆïðøčงĒกšĕข 
•ǰðøĆïđðúĊę÷îđคøČęĂงïøøจčǰจćกđéĉöคČĂïøøจčéšü÷đคøČęĂงìĊę
คüïคčöกćøđðŗéðŗéüćúŤüéšü÷คîǰđðúĊę÷îđðŨîđคøČęĂงïøøจčìĊę
đðŗéðŗéüćúŤüéšü÷øąïïĂĆêēîöĆêĉĒìî 
จćกกćøìéúĂงïøøจčéšü÷đคøČęĂงïøøจčìĊęđðúĊę÷îđðŨîïøøจčéšü÷
đคøČęĂงøąïïคüïคčöîĚĞćĀîĆกĂĆêēîöĆêĉǰĒúąกćøìéÿĂïĀć
คüćöคงìĊęขĂงîĚĞćĀîĆกĔîกćøïøøจčĔĀšĂ÷ĎŠĔîคŠćöćêøฐćîêćöìĊę
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กĞćĀîéǰēé÷ìĞćกćøìéúĂงìĊęǰ100ǰĒกúúĂîǰÝćกñúกćø
ìéúĂงกćøïøøÝčÿĊéšü÷đคøČęĂงïøøÝčĂĆêēîöĆêĉǰÿøčðĕéšüŠćคŠćìĊęĕéš
ÝćกđคøČęĂงïøøÝčîĊĚǰĕöŠĒêกêŠćงÝćกกćøïøøÝčéšü÷đคøČęĂงìĊę
คüïคčöกćøđðŗéðŗéüćúŤüéšü÷คî 
 

 
øĎðìĊęǰ6ǰđคøČęĂงïøøÝčøąïïĂĆêēîöĆêĉĀúĆงกćøðøĆïðøčงǰ[5] 

 
•ǰüćงñĆงóČĚîìĊęกćøìĞćงćîĔĀöŠǰĔĀšöĊñĆงกćøìĞćงćîìĊęêŠĂđîČęĂง
กüŠćĒïïđéĉö 
•ǰðøĆïðøčงกøąïüîกćøìĞćงćîúéขĆĚîêĂîìĊęàĚĞćàšĂîéšü÷
ĀúĆกกćøǰECRSǰéĆงêćøćงìĊęǰ2ǰĒกšĕขðøĆïðøčงขĆĚîêĂîกćø
ìĞćงćîìĊęàĚĞćàšĂî 
 
ÝćกêćøćงìĊęǰ2ǰĒÿéงขĆĚîêĂîกćøìĞćงćîǰĒúąกćøúéขĆĚîêĂî
กćøìĞćงćîÝćกđéĉöÝćกǰ15ǰขĆĚîêĂîÝĆéĔĀš đĀúČĂĒคŠǰ10ǰ
ขĆĚîêĂîǰēé÷úéขĆĚîêĂîĀúĆกėǰđกĊę÷üกĆïกćøêĉéÿêĉěกđกĂøŤ
õćßîąïøøÝč, ĒúąกćøขċĚîøĎðกúŠĂงĂĂกĕðÝćกĀîšćìĊęขĂง
óîĆกงćîïøøÝčǰēé÷ēĂî÷šć÷ĀîšćìĊę ĕðĔĀšóîĆกงćîìĊę đðŨîǰ
Spare Ēìîǰ[3] 
 

 
4.)ǰðøĆïðøčงđคøČęĂงêĉéÞúćกกúŠĂงïøøÝčÿĉîคšć 
•ǰĒกšĕขðŦâĀćกćøêĉéÞúćกĕöŠđêĘöกúŠĂงǰĔîđคøČęĂงǰMC-02ǰĔĀš
êĉéĕéšđêĘöđĀöČĂîđคøČęĂงǰMC-01 
•ǰĒกšĕขðŦâĀćกćøÝĆïßĉĚîงćîñĉéóúćéÝćกกćøêĉéêĆĚงǰSensor 
ĕöŠđĀöćąÿöìĞćĔĀšöĊกćøǰðúŠĂ÷ǰLabel 2ǰคøĆĚงđöČęĂǰsensor 
ÝĆïßŠĂงüŠćงøąĀüŠćงกúŠĂง 
•ǰĒกšĕขðŦâĀćกćøǰðúŠĂ÷กúŠĂงĂĆêēîöĆêĉĕöŠĕéšǰđîČęĂงÝćกขĂï
กúŠĂงöĊกćøđกĊę÷üกĆîĔîขèąéċงกúŠĂงđขšćÿĎŠÿć÷óćî 

 
øĎðìĊęǰ7ðøĆïðøčงøąïïǰSensor ขĂงđคøČęĂงðŗéÞúćกกúŠĂงǰ[5] 
 
5.)ǰÿøšćงöćêøåćîđüúćìĊęĔßšĔîกćøïøøÝčÿĊǰ(Set Std.ǰCycle 
time)ǰĂĆêøćคüćöđøĘüìĊęĔßšĂ÷ĎŠĔîßŠüงกćøïøøÝčìĊęđĀöćąÿöǰ
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ขċĚîĂ÷ĎŠกĆïúĆกþèąขĂÜÿĊǰĔîกøèĊîĊĚ đøćìĞćกćøïøøÝčêšĂÜ
คĞćîċÜëċÜßîĉéĒúąคüćöĀîČéĔîกćøĕĀúขĂÜÿĊìĊęìĞćกćøïøøÝč
đÿöĂ 
 

 
øĎðìĊęǰ8 กøćôĒÿéÜกćøÿøšćÜöćêøåćîđðŜćĀöć÷đüúćìĊęĔßšïøøÝčǰ[5] 
 
ÝćกกøćôìĊęǰ8 Ăíĉïć÷ĕéšüŠćđöČęĂìĞćกćøðøĆððøčÜกćøïøøÝčÿĊ
ßîĉéîĊĚĔßšđüúćêęĞćกüŠćđüúćöćêøåćîìĊęêĆĚÜđðŜćĀöć÷ĕüšìĊęǰ26 
îćìĊ/100 ĒกúúĂîǰàċęÜēé÷đÞúĊę÷ìĆĚÜĀöéìčกขćïøøÝčìĞćĕéšìĊę
đüúćǰ24 îćìĊ/100 ĒกúúĂîǰöĊĂĊกǰ2ǰขćïøøÝčìĊę÷ĆÜĕöŠĕéšêćö
đðŜćĀöć÷đüúćìĊę กĞćĀîéǰàċę ÜÝąêšĂÜìĞćกćøóĆçîćêćö
กøąïüîกćøìĊĕéšกĞćĀîéĕüšǰĒúąคĂ÷êĉéêćöñúĂ÷ŠćÜĔกúšßĉéǰ
øüöëċÜกćøßŠü÷đĀúČĂกøèĊêĉéðŦâĀćìĆĚÜĔîÿŠüîขĂÜìćÜéšćî
đคøČęĂÜöČĂđคøČęĂÜÝĆกøìĊęĔßšÜćî 
 

4.ǰñúกćøüĉđคøćąĀŤ 
ÝćกøĎðìĊęǰ9ǰĒÿéÜñúกćøđกĘïขšĂöĎúðøĉöćèกćøïøøÝčǰĀúĆÜìĞć
กćøðøĆïðøčÜéšü÷üĉíĊกćøĒúąĒîüìćÜðøĆïðøčÜǰøąĀüŠćÜđéČĂî
öกøćคöǰëċÜđéČĂîÿĉÜĀćคöǰ2562 ēé÷đÞúĊę÷ïøøÝčÿĉîคšćĕéš
ðøąöćèǰ30,000 ĒกúúĂî/1 đคøČęĂÜÝĆกø/đéČĂîǰĒÿéÜĔĀš
đĀĘîüŠćĀúĆÜกćøðøĆïðøčÜêćöēคøÜÜćîîĊĚïøøúčñúĔกúšđคĊ÷ÜกĆï
đðŜ ćĀöć÷ìĊę กĞ ćĀîéĒúąöĊĒîüēîšöìĊę éĊ ขċĚî ǰēé÷กćøüĆé
ðøąÿĉìíĉõćóกćøñúĉêìĊęÿøčðĂĂกöćĔîøĎðกøćôéĆÜกúŠćü
ßĊĚĔĀšđĀĘîüŠćĔîกćøðøĆïðøčÜñúĉêõćóĀøČĂǰProductivity ขĂÜ
กøąïüîกćøñúĉêîĊĚĔßšĒîüìćÜĒúąüĉíĊกćøìĊęđĀöćąÿöĔîกćø
ðøĆïðøčÜĒúąóĆçîć 
 

 
øĎðìĊę9ǰĒÿéÜÝĞćîüîĒกúúĂîĔîกćøïøøÝčÿĉîคšćǰ(Quantity)ǰĀúĆÜกćø
ðøĆïðøčÜǰ[5] 
 

5.ǰÿøčðñúēคøงงćî 
ǰǰǰĀúĆÜÝćกìĊęĕéšìĞćกćøìéúĂÜĒúąüĉđคøćąĀŤðŦâĀćđóČęĂêĂï
ēÝì÷ŤคüćöêšĂÜกćøĔîกćøđóĉęöðøĉöćèกćøñúĉêǰàċęÜüĉíĊกćøéĞć
đéĉîĒกšĕขðŦâĀćขĂÜēคøÜÜćîîĊĚǰĕéšöčŠÜđîšîĕðìĊęđøČęĂÜúéขĆĚîêĂî
กćøìĞćÜćîìĊęàĚĞćàšĂîǰกćøðøĆïðøčÜđคøČęĂÜÝĆกøìĊęกĊę÷üขšĂÜĔîกćø
ñúĉêǰĒúąกćøÿøšćÜöćêøåćîüĉíĊกćøìĞćÜćîขĂÜđคøČęĂÜÝĆกø
ĒúšüǰñúกćøìĞćēคøÜÜćîÿøčðĕéšéĆÜîĊĚ 
ÿćöćøëđóĉęöðøĉöćèกćøïøøÝčÝćกđéĉöǰ21,900ǰĒกúúĂî/1ǰ
đค øČę Ă ÜÝĆ ก ø/đéČ Ăî ǰคĉ é đðŨ î÷Ăéขć÷êŠ Ă đéČ Ăî đìŠ ćกĆ ïǰ
9,855,000ǰïćì/đéČĂîǰ(ĕéšÝćกǰ21,900ǰĒกúúĂîǰx øćคć
êŠĂĀîŠü÷ÿĉîคšćǰ1ǰĒกúúĂîđìŠćกĆïǰ450ǰïćì)ǰĒêŠĀúĆÜÝćก
กćøðøĆïðøčÜคĉéđðŨî÷ĂéñúĉêÿĉîคšćêŠĂđéČĂîìĊęđคøČęĂÜïøøÝč
ßîĉéîĊĚđìŠćกĆïǰ30,000ǰĒกúúĂî/1ǰđคøČęĂÜÝĆกø/đéČĂîǰìĞćĔĀš
đóĉęö÷Ăéขć÷êŠĂđéČĂîđìŠćกĆïǰ13,500,000ǰïćì/đéČĂîǰ(ĕéš
Ýćกǰ30,000ǰĒกúúĂîǰx øćคćêŠĂĀîŠü÷ÿĉîคšćǰ1ǰĒกúúĂî
đìŠćกĆïǰ450ǰïćì)ǰîĆęîคČĂđöČęĂđóĉęöðøĉöćèกćøïøøÝčĕéšëċÜǰ
8,100ǰĒกúúĂî/đéČĂîǰคČĂđóĉęö÷Ăéขć÷ĕéšĂĊกǰ3,645,000/
đéČĂîǰúéขĆĚîêĂîกøąïüîกćøìĞćÜćîÝćกǰ15 ขĆĚîêĂîǰĔĀš
đĀúČĂđóĊ÷Üǰ10 ขĆĚîêĂîǰúéđüúćßŠüÜกćøđêøĊ÷öüĆÿéčĂčðกøèŤ
đคøČęĂÜÝĆกøกŠĂîกćøïøøÝčÝćกđüúćđéĉöđÞúĊę÷ǰ45 îćìĊǰúéúÜ
đĀúČĂǰ30 îćìĊǰúéĕéšđÞúĊę÷ǰ15 îćìĊ/1 ขćïøøÝčǰúéđüúćßŠüÜ
กćøúšćÜëĆÜĀúĆÜïøøÝčđÿøĘÝÝćกǰ50 îćìĊǰúéúÜđĀúČĂǰ40 îćìĊǰ
úéĕéšđÞúĊę÷ǰ15 îćìĊ/1 ëĆÜïøøÝčÿĊ 
 
กĉêêĉกøøöðøąกćý 
ǰǰǰกćøýċกþćคšîคüšćĂĉÿøąÞïĆïîĊĚคÜÿĞćđøĘÝÿöïĎøèŤêćö
üĆêëčðøąÿÜคŤขĂÜกćøýċกþćĕöŠĕéšǰĀćกĕöŠĕéšøĆïคüćöกøčèćĔĀš
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คĞ ćĒî ąîĞ ćìĊę öĊ ð øą ē÷ ชîŤ Ĕî ก ćøคš î ค üš ćจ ćก ǰñĎš ชŠ ü ÷
ýćÿêøćจćø÷ŤชćîîìŤǰöĎúüøøèǰðøąíćîกøøöกćøÿĂïกćø
คšîคüšćĂĉÿøąǰĒúąñĎšชŠü÷ýćÿêøćจćø÷Ťǰéø.ðøą÷ĎøǰÿčøĉîìøŤǰìĊę
ìŠćîđöêêćǰกøčèćÿúąđüúćĂĆîöĊคŠćĔĀšคĞćĒîąîĞćǰคĞćðøċกþć
ĔîกćøýċกþćคšîคüšćĂĉÿøąฉïĆïîĊĚǰจîÿĞćđøĘจúčúŠüงĕðéšü÷éĊ 
ขĂขĂïóøąคčèคèćจćø÷ŤìčกìŠćîìĊęĕéšðøąÿĉìíĉðøąÿćìüĉชćǰ
ïŠöđóćąจîÿćöćøëîĞćđĂćĀúĆกกćøöćðøą÷čกêŤĔชšĒúąĂšćงĂĉง
ĔîงćîüĉจĆ÷คøĆĚงîĊĚǰคčèคŠćĂĆîóċงöĊจćกกćøýċกþćคšîคüšćĂĉÿøą
ฉïĆïîĊĚขĂöĂïđóČęĂïĎชćóøąคčèïĉéćǰöćøéćǰคøĎǰĂćจćø÷ŤǰĒúą
ñĎšöĊóøąคčèìčกìŠćîñĎšìĞćกćøคšîคüšćĂĉÿøąøĞćúċกëċงคüćöđöêêć
ขĂงöćøéćǰïĉéćĒúąคøĂïคøĆüìĊęĔĀšกĞćúĆงĔจĒúąÿîĆïÿîčîĔĀš
đกĉéคüćöÿĞćđøĘจĔîคøĆĚงîĊĚǰขĂกøćïขĂïóøąคčèöćǰèǰēĂกćÿ
îĊĚéšü÷ 
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