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ïìคĆด÷ŠĂ 
ēคøงงćîîĊĚöĊđðŜćĀöć÷đóČęĂđóĉęöñúĉêõćóǰ(Productivity)ǰขĂงกøąïüîกćøñúĉêชĉĚîÿŠüîđคøČęĂงจĆกøǰจćกคüćöúŠćชšćĒúąกćøøĂคĂ÷Ĕî
ÿć÷กćøñúĉêǰñúกćøñúĉêĕöŠđðŨîĕðêćöĒñîǰēé÷กćøüĉđคøćąĀŤÿëćîĊงćîǰéšü÷đคøČęĂงöČĂüĉđคøćąĀŤกĉจกøøöǰüĉđคøćąĀŤงćî÷ŠĂ÷ĒêŠ
úąÿëćîĊงćîǰกćøจĆïđüúćงćîǰกćøüĉđคøćąĀŤงćîéšü÷ĒñîõĎöĉกøąïüîกćøñúĉêǰĒúąðøą÷čกêŤđคøČęĂงöČ Ăคčèõćóóćđøēê
ĕéĂąĒกøöĒúąĒñîõĎöĉüĉđคøćąĀŤÿćđĀêčǰกĞćĀîéđüúćöćêøåćîขĂงÿëćîĊงćîĒúąคĞćîüèðøąÿĉìíĉõćóÿć÷กćøñúĉêǰĒúąñú
จćกîĆĚîĔชšđìคîĉคǰ5Wǰ1H ĒúąðøĆïðøčงéšü÷ǰECRSǰǰóïüŠćúéđüúćÿĎâđðúŠćĒúąđóĉęöðøąÿĉìíĉõćóÿć÷กćøñúĉêจćกđéĉöǰ44.31ǰ
đóĉęöđðŨîǰ56.58ǰ 
คĞćÿĞćคĆญ:ǰÿöéčúÿć÷กćøñúĉêǰðøąÿĉìíĉõćóÿć÷กćøñúĉêǰđüúćöćêøåćîǰǰFit Upper Roller Shaft 

 
Abstract 
This project aims at increasing the efficiency of productivity of auto parts. ǰAccording to the delay and lap 

time of the production process, various industrial Engineering tools are used; Station Analysis, duties on each 

station analysis, the use of the Operation Process Chart (OPC) , the fishbone diagram, 5W 1H, and job 

improvement techniques (ECRS).ǰThe result of these techniques lead to the productivity increase from 44.31 

to 56.58 

Keywords:ǰLine Balancing , Production Line Efficiency , Standard Time , Fit Upper Roller Shaft 

1.ïìîĞć 
ïøĉþĆìǰóงýŤìĂงǰóĊǰđĂĘîจĊđîĊ÷øŤøĉęงǰóćøŤìǰĕéšจéìąđïĊ÷îǰ

กŠĂêĆĚงขċĚîđöČęĂðŘǰ2561ǰĕéšđðúĊę÷îจćกชČęĂđéĉöǰïøĉþĆìǰóàĆîđöค
คćîĉคĂúǰจéìąđïĊ÷îđöČęĂǰ2553ǰøŠüöǰ9ðŘǰēé÷öĊüĆêëčðøąÿงคŤǰ
đóČęĂéĞćđîĉîกćøñúĉêชĉĚîÿŠüîĂąĕĀúŠđคøČęĂงจĆกøĒúąชĉĚîงćîìĊęöĊ
คüćöúąđĂĊ÷éÿĎงǰïøĉþĆìǰÿćöćøëìĞćชĉĚîงćîĕéšĀúćกĀúć÷ǰ
đชŠîǰงćîกĆé,งćîกúċง,งćîêĆé,üć÷คĆéǰđðŨîêšî 

ÿõćüąđýøþåกĉจēúกðŦจจčïĆîöĊกćøĒขĘงขĆîÿĎงöćกĔî
Āúć÷ðøąđìýĔîกúčŠöíčøกĉจĂčêÿćĀกøøöขîćéกúćงĒúą
ขîćé÷ŠĂö(SMEs)đðŨîÿŠüîÿĞćคĆâขĂงÿõćüąđýøþåกĉจ
ēé÷øüöǰàċęงÿĉęงÿĞćคĆâìĊęñĎšðøąกĂïกćøíčøกĉจĂčêÿćĀกøøöêšĂง
ìĞćคČĂกćøðøĆïðøčงðøąÿĉìíĉõćóĔîกćøñúĉêĒúąขจĆéคüćö
ÿĎâđÿĊ÷ĔîøĎðĒïïêŠćงėìĊęÿŠงñúêŠĂกćøìĞćงćîǰàċęงǰïøĉþĆìǰóงýŤ
ìĂงǰóĊǰđĂĘîจĊđîĊ÷øŤøĉęงǰóćøŤìǰđðŨîïøĉþĆìĀîċęงìĊęðøąÿïðŦâĀć
ñúñúĉêชĉĚîงćîĕöŠđðŨîĕðêćöđðŜćĀöć÷ǰđîČęĂงจćกกøąïüîกćø
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ñúĉêúŠćßšćǰđกĉéÙüćöÿĎâđðúŠćĔîขĆĚîêĂîกćøñúĉêǰđîČęĂÜÝćก
กćøđÙúČęĂîìĊęขĂÜóîĆกÜćîìĊęĔßšđüúćĔîกćøêøüÝÿĂïßĉĚîÜćî
ĔîĒêŠúąßĉĚîǰìĞćĔĀšøą÷ąđüúćĔîกćøìĞćßĉĚîÜćîĕöŠđðŨîĕðêćö
ĒñîกćøñúĉêǰÿŠÜñúĔĀšÿŠÜÜćîĕöŠìĆîêćöกĞćĀîéÿøšćÜÙüćö
đÿĊ÷Āć÷ĔĀšĒกŠïøĉþĆì 
ǰǰǰǰǰÝćกกćøüĉđÙøćąĀŤÿćđĀêčéĆÜกúŠćüöĊĀúć÷ðŦÝÝĆ÷ǰìĊęìĞćĔĀš
ขîüîกćøñúĉêđกĉéÙüćöúŠćßšćĕöŠđðŨîĕðêćöĒñîǰÝċÜêšĂÜöĊกćø
ðøĆïðøčÜĒกšĕขกøąïüîกćøñúĉêǰēé÷ĔßšĀúĆกกćøERCSöć
ðøĆïðøčÜกøąïüîกćøñúĉêßĉĚîÜćîǰ[7] 
 

 
ǰǰǰǰǰ 

øĎðìĊęǰ1ǰĒïïßĉĚîÜćîǰFIT UPPER ROLLER SHAFT 
 

 
 

øĎðìĊęǰ2ǰßĉĚîÜćî FIT UPPER ROLLER SHAFT 
 
2.ǰìùþฎĊĒúąงćîüĉจĆ÷ìĊęđกĊę÷üขšĂง 
ǰ ĔîÜćîüĉÝĆ÷îĊĚĕéšðøą÷čกêŤĔßšđÙøČęĂÜöČĂìćÜüĉýüกøøöǰĂčê
ÿćĀกćøǰĀúć÷Ă÷ŠćÜéšü÷กĆîǰĕéšĒกŠǰ 
2.1 ĒñîõĎöĉกøąïüîกćøĕĀúǰ(Flow Process Chart)ǰ 
 ĒñîõĎöĉกøąïüîกćøĕĀúǰđðŨîđÙøČęĂÜöČĂìĊęĔßšïĆîìċกǰกćø
ðäĉïĆêĉÜćîêćöขĆĚîêĂîöćêøåćîขĂÜกøąïüîกćøǰēé÷กćø
îĞćöćđขĊ÷îøŠüöกĆïกćøĔßšÿĆâúĆกþèŤĒìîขĆĚîêĂîǰêŠćÜėǰđøĉęö
ÝćกกćøĒïŠÜกøąïüîกćøìĆĚÜĀöéĂĂกđðŨîǰขĆĚîêĂî÷ŠĂ÷ǰēé÷

ĒêŠúąขĆĚîêĂî÷ŠĂ÷êšĂÜđðŨîกćøกøąìĞćǰĂ÷ŠćÜĀîċęÜĂ÷ŠćÜĔéĔî
ïøøéćกćøðäĉïĆêĉÜćîǰกćøǰđÙúČęĂî÷šć÷ǰกćøøĂÙĂ÷ǰกćø
êøüÝÿĂïǰĒúąกćøđกĘïóĆกǰēé÷öĊÿĆâúĆกþèŤìĊęĔßšđðŨîÿćกúǰéĆÜ
êćøćÜìĊęǰ1ǰ[1],[3] 
 
êćøćÜìĊęǰ1ǰÿĆâúĆกþèŤìĊęöĊĔîĒñîõĎöĉกøąïüîกćøĕĀú 

 
 
Ă÷ŠćÜĕøกĘêćöǰđóČęĂĔĀšกćøüĉđÙøćąĀŤกøąïüîกćøǰéĎÜŠć÷Ēúą

ÿąéüกöćกขċĚîǰÝċÜĕéšöĊกćøÿøšćÜĒñîõĎöĉǰกøąïüîกćøñúĉê
Ă÷ŠćÜÿĆÜđขðǰ(Outline Process Chart)ǰĀøČĂĒñîõĎöĉĒÿéÜ
กøąïüîกćøðäĉïĆêĉÜćîǰ(Operation Process Chart )ǰĀøČĂ
ìĊęđøĊ÷กกĆîēé÷÷ŠĂüŠćĒñîõĎöĉǰOPC àċęÜĔîกćøïĆîìċกîĆĚîÝą
ïĆîìċกđÞóćąกćøðäĉïĆêĉÜćîìĊęǰÿĞćÙĆâǰĒúąกćøêøüÝÿĂïìĊę
đกĉéขċĚîǰēé÷ĔßšÿĆâúĆกþèŤđóĊ÷Ü 2 Ă÷ŠćÜǰǰǰǰǰǰǰ 
ÙČĂǰǰǰǰǰǰĒìîกćøéĞćđîĉîÜćî(Operation)ǰĒúąǰǰǰǰǰĒìîกćø
êøüÝÿĂïǰ(Inspection)ǰóøšĂöìĆĚÜđขĊ÷îÙĞćǰĂíĉïć÷ÿĆĚîėǰĀøČĂ
đüúćìĊęĔßšĔîĒêŠúąǰขĆĚîêĂîกĞćกĆïĕüšéšü÷ 
 
2.2 กćøúéคüćöǰÿĎญđðúŠćéšü÷ĀúĆกกćøǰECRSǰ[5]ǰ 

ÙüćöÿĎâđðúŠćǰ(Waste)ǰĀöć÷ëċÜǰÿĉęÜìĊęĕöŠìĞćĔĀšđกĉéǰ
öĎúÙŠćđóĉęöĒกŠÿĉîÙšćǰàċęÜÙüćöÿĎâđðúŠćöĊĂ÷ĎŠǰ7 ðøąกćøǰéšü÷กĆîǰ 
1)ǰกćøñúĉêöćกđกĉîĕðǰ(Overproduction)ǰ 
2)ǰกćøøĂÙĂ÷ǰ(Waiting)ǰ 
3)ǰกćøđÙúČęĂî÷šć÷ìĊęĕöŠÝĞćđðŨîǰ(Transporting) 
4)ǰกćøìĞćÜćîìĊęĕöŠđกĉéðøąē÷ßîŤǰ(Processing) 
5)ǰกćøđกĘïÿĉîÙšćìĊęöćกđกĉîĕðǰ(Inventory) 
6)ǰกćøđÙúČęĂîìĊęǰìĊęĕöŠÝĞćđðŨîǰ(Motions)ǰ 
7)ǰขĂÜđÿĊ÷ǰ(Defect )ǰ 
 ÙüćöÿĎâđðúŠćìĆĚÜǰ7 ðøąกćøîĊĚđðŨîÿĉęÜìĊęĕöŠöĊÙüćöÝĞćđðŨîǰ
ĒúąĕöŠĕéšกŠĂĔĀšđกĉéðøąē÷ßîŤéĆÜîĆĚîǰđøćÙüøÝąìĞćกćøúéǰ
ÙüćöÿĎâđðúŠćđĀúŠćîĊĚúÜǰēé÷ĔßšĀúĆกกćøǰECRS àċęÜǰðøąกĂï
ĕðéšü÷ǰ 
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2.2.1.ǰกćøกĞćจĆéǰ(Eliminate)ǰĀöć÷ëċงǰกćøǰóĉจćøèć
กćøìĞćงćîðŦจจčïĆîĒúąó÷ć÷ćöกĞćจĆéคüćöÿĎâǰđðúŠćìĆĚงǰ7 
ðøąกćøìĊęóïĂĂกĕð 
ǰ 2.2.2.ǰกćøøüöกĆîǰ(Combine)ǰคČĂǰกćøóĉจćøèćǰüŠć
ÿćöćøëøüöขĆĚîêĂîกćøìǰćงćîĔĀšúéúงĕéšĀøČĂĕöŠǰđชŠîǰจćก
đéĉöđค÷ìĞćǰ5 ขĆĚîêĂîกĘøüöïćงขĆĚîêĂîđขšćéšü÷กĆîǰìĞćĔĀš
ขĆĚîêĂîìĊęêšĂงìĞćúéúงจćกđéĉöǰ 

2.2.3.ǰกćøจĆéđøĊ÷งĔĀöŠǰ(Rearrange)ǰคČĂǰกćøǰจĆéđøĊ÷ง
ขĆĚîêĂîกćøñúĉêĔĀöŠǰĀøČĂÿúĆïúĞćéĆïĔîกćøìĞćงćîǰđóČęĂúé
กćøđคúČęĂîìĊęǰĀøČĂǰกćøøĂคĂ÷ǰ 

2.2.4.ǰกćøìĞćĔĀšงŠć÷ǰ(Simplify)ǰĀöć÷ëċงǰกćøǰðøĆïðøčง
กćøìĞćงćîĔĀšงŠć÷ĒúąÿąéüกขċĚîǰēé÷ĂćจจąǰĂĂกĒïïǰjig 
ĀøČĂǰfixture đขšćชŠü÷ĔîกćøìĞćงćî 

 
2.3 đคøČęĂงöČĂคčèõćóǰ7 ชîĉéǰ(QC 7 tools )ǰ[6] 

2.3.1 ĒñŠîêøüจÿĂïขšĂöĎ ú ǰ (Check Sheet) ǰคČ Ăǰ
ĒïïôĂøŤöìĊęĕéšøĆïกćøĂĂกĒïïĕüšđóČęĂïĆîìċกขšĂöĎúìĊęđðŨîǰ
ðøąē÷ชîŤĒúąöĊüĆêëčðøąÿงคŤìĊęชĆéđจîǰ 

2.3.2 ĂĉÿēêĒกøöǰ(Histogram)ǰคČĂกøćôĒìŠงĒïïǰ
đฉóćąǰēé÷ĒกîêĆĚงจąđðŨîêĆüđúขĒÿéงǰ"คüćöëĊęķǰĒúąöĊǰĒกî
îĂîđðŨîขšĂöĎúขĂงคčèÿöïĆêĉขĂงÿĉę งìĊę đøćÿîĔจǰàċę งจąǰ
đøĊ÷งúĞćéĆïจćกîšĂ÷ĕðĀćöćก 
  2.3.3 ĒñîõĎöĉóćđøēêǰ(Pareto Chart)ǰคČĂกøćôǰĒìŠง
ขĂงขšĂöĎúชîĉéêŠćงėǰìĊęöćđøĊ÷งกĆîēé÷ĔĀšกøćôĒìŠงǰขĂงขšĂöĎú
ìĊęöĊคŠćÿĎงÿčéĂ÷ĎŠìćงàšć÷öČĂĒúąđøĊ÷งêćöúĞćéĆïǰöćìćงขüćöČĂ
êćöคŠćìĊęúéúงĒúąĒÿéงคŠćÿąÿöéšü÷ǰกøćôđÿšîđóČęĂĔชš
đðøĊ÷ïđìĊ÷ïúĞćéĆïคüćöÿĞćคĆâĀøČĂǰðøĉöćèขĂงðŦâĀć
øąĀüŠćงขšĂöĎúชîĉéêŠćงėǰàċęงĒñîõĎöĉǰóćđøēêđðŨîđคøČęĂงöČĂ
ÿĞćĀøĆïìĊęจąêøüจÿĂïðŦâĀćêŠćงėǰìĊę đกĉéขċĚîĔîÿëćî
ðøąกĂïกćøǰéĆงĒÿéงĔîøĎðìĊę3 
ǰ 2.3.4 ñĆงกšćงðúćǰ(Fish-bone Diagram)ǰĀøČĂñĆงǰđĀêč
Ēúąñúǰ(Cause-Effect Diagram)ǰคČĂĒñîõćóìĊęĔชšǰĒÿéง
คüćöÿĆöóĆîíŤøąĀüŠćงคčèúĆกþèąĂ÷ŠćงĔéĂ÷ŠćงĀîċęงกĆï
ĂงคŤðøąกĂïĀøČĂÿćđĀêčêŠćงėǰìĊęöĊñúìĞćĔĀšđกĉéǰคčèúĆกþèą
îĆĚîėǰöĊúĆกþèąคúšć÷กšćงðúćǰéĆงøĎðìĊę4ǰ 

2.3.5 กøćôǰ(Graph)ǰคČĂđคøČęĂงöČĂĔîกćøëŠć÷ìĂéǰ
ขšĂöĎúĒúąüĉđคøćąĀŤขšĂöĎúìĊęéĊđ÷Ċę÷öǰ 

2.3.6 ĒñîõĎöĉกćøกøąจć÷ǰ(Scatter Diagram)ǰคČĂǰ
ĒñîñĆงìĊęĔชšĒÿéงคŠćขĂงขšĂöĎúìĊęđกĉéจćกคüćöÿĆöóĆîíŤǰขĂงêĆü
Ēðøǰ2 êĆüüŠćöĊĒîüēîšöĕðĔîìćงĔéǰ 
 2.3.7 ĒñîõĎöĉคüïคčöǰ(Control Chart)ǰคČĂกøćôǰđÿšî
ìĊęðøąกĂïéšü÷đÿšîกċęงกúćงǰ(Center Line)ǰ1 đÿšîĒúąǰöĊ
óĉกĆéคüïคčöǰ(Control Limits)ǰ1 คĎŠĂ÷ĎŠéšćîúŠćงขĂงđÿšîǰ
กċęงกúćง 
  

 
 

øĎðìĊęǰ3ǰĒñîõĎöĉóćđøēê 
 

 
 

øĎðìĊęǰ4ǰñĆงกšćงðúć 
 

2.4 ìùþฎĊคüćöĀöć÷ĒúąกćøคĞćîüîǰOEE 
ǰ กćøüĆéðøąÿĉìíĉñúēé÷øüöขĂงđคøČęĂงจĆกø ǰOEE ǰ

(Overall Equipment Effectiveness) ǰ đ ðŨ î üĉ íĊ ก ć ø üĆ é
ðøąÿĉìíĉñúǰēé÷øüöขĂงđคøČęĂงจĆกøĂčðกøèŤĔîĂčêÿćĀกøøö
ðøąđõìêŠćงėǰđคøČęĂงจĆกøìĊęéĊĕöŠĔชŠđðŨîđóĊ÷งĒคŠđคøČęĂงจĆกøìĊęĕöŠ
đÿĊ÷ǰĀćกĒêŠǰêšĂงđðŨîđคøČęĂงจĆกøìĊęđðŗéขċĚîöćĒúšüìŠćงćîĕéš
Ă÷ŠćงđêĘö 
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ðøąÿĉ ì íĉ õ ćó ēé÷ìĆę ü ĕ ðÖć øúéêš îìč îÖ ć øñúĉ ê Ýąǰ
ðøąÖĂïéšü÷ǰ<2>,<4> 

 ǰ2.4.1 úéßŠüÜđüúćìĊęĕöŠĕéšìŠćÖćøñúĉêǰ(unproductive 
time)ǰ 

 ǰ2.4.2 úéøą÷ąđüúćìĊęĔßšñúĉêǰ(cycle times) 
  2. 4. 3 ú é × Ă Ü đ ÿĊ ÷ / đ ý þ ìĊę đ Öĉ é Ý ć Ö Ö ć ø ñ úĉ êǰ

(waste/scrap) 
 

 
 

øĎðìĊęǰ5ǰĒÿéÜõćó×ĂÜǰOEE ĒúąÙüćöÿĎâđÿĊ÷ 
 
3.ǰüĉíĊกćøดĞćđîĉîงćîüĉจĆ÷ 
3.1ǰกćøýċกþćขĆĚîêĂîกćøñúĉêชĉĚîงćîǰFIT UPPER 
ROLLERǰSHAFT 

ÖćøéĞćđîĉîēÙøÜÖćøÙøĆĚÜîĊĚǰöĊüĆêëčðøąÿÜÙŤđóČęĂýċÖþćëċÜ
ĒîüìćÜÖćøđóĉęöñúñúĉêÜćîǰ 

FIT UPPER ROLLER SHAFT ēé÷ĔßšĀúĆÖÖćøǰÙüćö
ÿĎâđðúŠćìĆĚÜǰ7 ðøąÖćøîĊĚđðŨîÿĉęÜìĊęĕöŠöĊÙüćöÝĞćđðŨîǰĒúąĕöŠĕéš
ÖŠĂĔĀšđÖĉéðøąē÷ßîŤéĆÜîĆĚîǰ đøćÙüøÝąìĞćÖćøúéǰÙüćöÿĎâ
đðúŠćđĀúŠćîĊĚúÜǰēé÷ĔßšĀúĆÖÖćøǰECRS ǰ 

ēé÷ýċÖþćëċÜðŦÝÝĆ÷ìĊęìĞćĔĀš÷ĂéÖćøñúĉêĕöŠđðŨîĕðêćö
đðŜćĀöć÷ǰēé÷ÖćøîĞćöćðøĆïĔßšēé÷đĂćĀúĆÖĔîđøČęĂÜ×ĂÖćøúé
ÙüćöñĆîĒðøĔî×ïüîÖćøñúĉêǰđóČęĂêĂïÿîĂÜÙüćöóċÜóĂĔÝ
×ĂÜúĎÖÙšćĔĀšđóĉęö×ċĚîĂĊÖìĆĚÜđóĉęöñúñúĉêĒúąúéêšîìčîõć÷Ĕî
ĂÜÙŤÖøĂ÷ŠćÜöĊðøąÿĉìíĉõćóǰ 
đüúćìĞćÜćîìĆĚÜĀöéǰ×ĂÜóîĆÜÜćîĔîǰ1ǰüĆîǰ;ǰ1ǰđéČĂîìĞćÜćîǰ
24ǰüĆî 
ðøąßčöêŠĂÖąǰ07.30ǰ-ǰ07.35ǰ�ǰ5 îćìĊ 
óĆÖđüúć 9.00ǰ-ǰ9.10ǰǰǰ�ǰ10 îćìĊ 
óĆÖđüúć 14.00ǰıǰ14.10ǰ�ǰ10 îćìĊ 
đÙúĊ÷øŤđÙøČęĂÜúÜđĂÖÿćø 16.20ǰıǰ16.30ǰ�ǰ10 îćìĊ 

đüúćðäĉïĆêĉÜćî×ĂÜÿëćîĊÜćîđðŨîǰ 
480ǰıǰ(5+10+10+10)�ǰ445 

ðøąÿĉìíĉõćóÿć÷Öćøñúĉêǰ(ðŦÝÝčïĆî) 
 
ðøąÿĉìíĉõćó = (ñúøüö×ĂÜđüúćöćêøåćî×ĂÜĒêŠúąÿëćîĊሻ

(øĂïđüúćÖćøñúĉêሻ(ÝĞćîüîÿëćîĊሻ
   (2) 

 
 

    (ଵ.ଵଶାଶ.ଶ଺ାଷ.଴଻ାହ.଴ଷାଵ.ସ଻ାଵ.ଷଷାଵ.଴ଶାଵ.ଷ଼ାଷ.ଷሻ
(ହ.଴ଷሻ(ଽሻ

 
 
= 44.31 % 

3.1.1ǰøĂïđüúćöćêøåćîĒêŠúąÿëćîĊ(ÿć÷Öćøñúĉêđéĉö) 
 

 
 

øĎðìĊęǰ6ǰøĂïđüúćöćêøåćîĒêŠúąÿëćîĊ(ÿć÷Öćøñúĉêđéĉö) 
 

ÝćøøĎðìĊę6ǰÖøćôĒÿéÜ×šĂöĎúøüïđüúćÖćøñúĉêĒúą
ÿëćîĊǰĒÿéÜĔĀšđĀĘîđüúć×ĂÜÿëćîĊìĊę4ǰàċęÜđÖĉéÙĂ×üéĒúąđÖĉé
ÖćøøĂÙĂ÷ìĞćĔĀš÷ĂéÖćøñúĉêĕðđðŨîĕðêćöđðŜćĀöć÷ 

3.1.2ǰĒñîõĎöĉóćđøēêǰ(Pareto Diagram) 
ÖćøüĉđÙøćąĀŤðŦâĀćĔî×ïüîÖćøñúĉêÜćî 

 FIT UPPER ROLLER SHAFT 

 
 

øĎðìĊęǰ7ǰĒÿéÜñĆÜóćđøēêĕéĂćĒÖøö 
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ÝćกøĎðìĊęǰ6ǰĒÿéÜđüúćìĊęĔßšĔîกćøñúĉêǰöĊกćøüĉđÙøćąĀŤ

ĔßšđÙøČęĂÜöČĂÙčèõćóēé÷ĔßšĒñîñĆÜóćđøēêǰ(Pareto 
Diagram)ĒÿéÜĔĀšđĀĘîëċÜÙüćöÿĆöóĆîíŤøąĀüŠćÜÿćđĀêčìĊęìĞćĔĀš
ðøąÿĉìíĉõćóÿć÷กćøñúĉêìĊęđกĉéขċĚîêęĞćǰēé÷óćđøēêĒÿéÜĔĀš
đĀĘîëċÜขĆĚîêĂîìĊęĔßšđüúćĔîกćøñúĉêöćกÿčéǰAǰ(ÿëćîĊìĊę4) 
 
 
 
 
 
3.2ǰกćøüĉđคøćąĀŤðŦญĀćขĂงÿć÷กćøñúĉê 
 ðŦâĀćกćøđกĉéÙĂขüéǰ öĊ ǰĀúćกĀúć÷ÿćđĀêč ǰ
êĆüĂ÷ŠćÜđßŠîðŦâĀćìĆกþąขĂÜóîĆกÜćîöĊǰðøąÿĉìíĉõćó
ĒêกêŠćÜกĆîǰกćøðøĆïđðúĊę÷îĒñîĒúąกćøǰกćøขćéđÙøČęĂÜöČĂ
ßŠü÷ĔîกćøñúĉêǰéĆÜîĆĚîñĎšüĉÝĆ÷ĕéšðøą÷čกêŤĀúĆกกćøìćÜ
üĉýüกøøöǰĂčêÿćĀกćøǰēé÷ýċกþćüĉíĊกćøìĞćÜćîđขšćöć
ðøĆïðøčÜđóČęĂđóĉęöǰñúñúĉêĒúąĔßšĀúĆกกćøǰECRS กćøýċกþć
กćøđÙúČęĂîĕĀüìĊęĕöŠǰÝĞćđðŨîǰĒúąกćøðøĆïðøčÜøąïïกćø
ìĞćÜćîขĂÜÿëćîĊกćøñúĉê 
 กøąïüîกćøǰกúċÜø7.995ǰđðŨîกøąïüîกćøĀîċęÜ 
ǰìĊęìĞćĔĀšđกĉéกćøøĂÙĂ÷ĒúąđðŨîÙĂขüéĔîกćøñúĉêßĉĚîÜćîǰ
FIT UPPER ROLLER SHAFT đîČęĂÜÝćกกćøĕöŠöĊđÙøČęĂÜöČĂĔî
กćøêøüÝÿĂïßĉĚîÜćîǰÝċÜìĞćĔĀšđกĉéÙüćöúŠćßšćǰĒúąÿĎâđÿĊ÷
đüúćöćกđกĉîÙüćöÝĞćđðŨîéĆÜĒÿéÜĔîøĎðìĊęǰ6ǰ 
àċęÜēé÷đÞúĊę÷Ĕßšđüúćǰðøąöćèǰ0.58ǰîćìĊ/1ǰßĉĚîǰđîČęĂÜÝćกǰ
đÙøČęĂÜöČĂüĆéĔîðŦÝÝčïĆîĕöŠÿćöćøëđÙúČęĂî÷šć÷ĕéšĒúąöĊøćÙć
ĒóÜǰÝċÜîĞćðŦâĀćđĀúŠćîĆĚîöćìĞćกćøüĉđÙøćąĀŤđóČęĂĒกšĕขĔĀš
óîĆกÜćîĔßšǰÜćîĕéšÿąéüกĒúąđóĉęöðøĉöćèกćøñúĉêĕéšöćกขċĚî 
 

 
 

øĎðìĊęǰ8ǰกćøüĆéÜćîǰFIT UPPER ROLLER SHAFT 
ǰ(กŠĂîðøĆïðøčÜ) 

 
 
 
 
 
3.3ǰüĉđคøćąĀŤÿćđĀêčēด÷ĔชšĀúĆกกćøǰECRS 
 
êćøćÜìĊęǰ2ǰǰĒîüìćÜĒúąÿøčðขšĂöĎúÝćกกćøüĉđÙøćąĀŤขšĂöĎú 
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ÝćÖêćøćÜìĊęǰ2 ĒÿéÜ×šĂöĎúìĊęĕéšÝćÖÖćøüĉđÙøćąĀŤðŦâĀćǰ
ĒúąǰĕéšìĞćÖćøĒÖšĕ×óøšĂöìĆĚÜñĎšøĆïñĉéßĂïǰĒúąĕéšøąïčđüúćìĊę
ĕéšìĞćǰÖćøĒÖšĕ×éĆÜøć÷úąđĂĊ÷éĔîêćøćÜ 

 
3.4ǰกĞćĀîดĒîüìćงกćøðøĆïðøčงĒกšĕข 
 3.4.1ǰĂĂÖĒïïĒúąÝĆéìĞćĂčðÖøèŤĔîÖćøßŠü÷ĔîÖćø
êøüÝÿĂïßĉĚîÜćîǰÝćÖđéĉöìĊęĔßšđÙøČęĂÜöČĂüĆéêćöøĎðìĊęǰ3ǰöćĔßšǰ
đÙøČęĂÜöČĂßŠü÷ĔîÖćøüĆéßĉĚîÜćî(GO/NO-GO)ǰĒìî 
 ÝćÖÖćøìéúĂÜüĆéßĉĚîÜćîéšü÷ǰđÙøČęĂÜöČĂßŠü÷ĔîÖćøüĆé
ßĉĚîÜćî(GO/NO-GO)ǰĒúąìéÿĂïđüúćĔîÖćøüĆéßĉĚîÜćîǰñú
ðøćÖäüŠćđÙøČęĂÜöČĂßŠü÷üĆéÿćöćøëüĆéøą÷ąßĉĚîÜćîĕéšĕöŠêŠćÜ
ÝćÖÖćøüĆéĒïïđÖŠćǰĒúą÷ĆÜÿćöćøëúéđüúćĔîÖćøüĆéßĉĚîÜćî
ÝćÖĒïïđéĉöìĊęĔßšđüúćîćÖćøüĆéđÞúĊę÷ǰ0.58ǰüĉîćìĊęǰđĀúČĂǰ0.8ǰ
üĉîćìĊǰÿøčðĕéšüŠćÖćøĔßšĂčðÖøèŤßŠü÷ĔîÖćøüĆéÿćöćøëúéđüúć
ĔîÖćøüĆéßĉĚîÜćîĕéš 
 

 
 

øĎðìĊęǰ9ǰÖćøüĆéÜćîǰßĉĚîÜćîǰ(ÖŠĂîðøĆïðøčÜ) 
 

 
 

ǰǰøĎðìĊęǰ9ǰÖćøüĆéÜćîǰßĉĚîÜćîǰ(ĀúĆÜðøĆïðøčÜ) 
 

3.4.2ǰðøĆïðøčÜ×ĆĚîêĂî÷ŠĂ÷×ĂÜÿć÷ÖćøñúĉêFIT 
UPPER ROLLER SHAFT  ×ĆĚîêĂîìĊę4ø 7.995 mmǰđóČęĂúé
×ĆĚîêĂîìĊęìĞćĔĀšđÖĉéÖćøøĂÙĂ÷Ĕîÿć÷Öćøñúĉêǰ[3] 
 
êćøćÜìĊęǰ3ǰĒñîõĎöĉÖøąïüîÖćøñúĉê×ĆĚîêĂîìĊę4ǰÖúċÜº7.995ǰǰǰǰǰǰǰ
(ÖŠĂîðøĆïðøčÜ) 

 
 
 
 
 
 
 
 

□ คน □ üĆÿดč ōüĉธĊกćø □ đคøČęĂงจĆกø
Āöć÷đúข001 ĒñŠîìĊęǰ2 Ĕîǰ3 ĒñŠî
ชČęĂēøงงćนǰ: óงคŤìĂงǰóĊǰđĂĘîจĉđîĊ÷øĉęง

กøøöüĉธĊǰ: กćøñúĉตงćîǰFIT UPPER ROLLER SHAFT�
ōǰðŦจจčบĆน □ đÿนĂ
ทĊęตĆĚงǰ: Fit Upper Rolor
ñĎšบĆนทċกǰ: íîćüčฒĉǰĀĂöøąøČęî

ñčšĂนčöĆตĉǰ: óงýกøǰðŦîÿč÷ą (đöตø)

đüúć

(นćทĊ)
0.08
0.03
0.02
3.35
0.07
0.58

0
0.1

1.Ā÷ĉïชĉĚîงćîĔÿŠJig 1 ตĆü

ÿถćนĊñúĉตทĊę4

2.จĆï÷ċดชĉĚîงćî 1 ตĆü
3.กดðčśöđøĉęöìĞćงćî 1 ตĆü
4.กúċงชĉĚîงćî 1 ตĆü
5.îĞćชĉĚîงćîĂĂกจćกjig 1 ตĆü
6.ตøüจüĆดคŠćøą÷ąชĉĚîงćî 1 ตĆü 1.5
7.îĞćชĉĚîงćîĔÿŠúĆง 1 ตĆü
8.đคúČęĂî÷šć÷úĆง 100 ตĆü

øą÷ąทćง 2
đüúćǰ(นćทĊ) 5.03

0.5

ðฏĉบĆตĉกćø 3
đคúČęĂน÷šć÷ 1

ขĆĚนตĂน จĞćนüน
øą÷ąทćง ÿĆญúĆกþณŤ

Āöć÷đĀตč
(đöตø)

กćøøĂคĂ÷ 2
กตøüจÿĂบ 1
กćøđกĘบøĆกþć 1

ĒñนõĎöĉกąบüนกćøñúĉตǰ(FROW PROCESS CHART)   
ÿøčð

ÿĆญúĆกþณŤ ðŦจจčบĆน đÿนĂ úดúง
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êćøćÜìĊęǰ4ǰĒñîõĎöĉกøąïüîกćøñúĉê×ĆĚîêĂîìĊę4ǰกúċÜø7.995ǰ 
(ĀúĆÜðøĆïðøčÜ) 

 
 

ÝćกêćøćÜìĊęǰ4ǰĒÿéÜ×ĆĚîêĂîกćøìĞćÜćîÝćกđéĉöǰ8ǰ
×ĆĚîêĂîǰĔĀšđĀúČĂĒÙŠǰ6ǰ×ĆĚîêĂîēé÷úé×ĆĚîêĂîĀúĆกėǰìĊęǰ
đกĊę÷üกĆïกćøîĚĞćßĉĚîÜćîĔÿŠǰJig  

3.4.3 ÿøšćÜđüúćöćêøåćîกćøñúĉêßĉĚîÜćîǰFIT UPPER 
ROLLER SHAFT (Set Std.ǰCycle time)ǰĂĆêøćÙüćöđøĘüìĊę
ĔßšĂ÷ĎŠĔîßŠüÜìĊęđĀöćąÿö×ċĚîĂ÷ĎŠกĆïúĆกþèą×ĂÜ×ĆĚîêĂî 

 

 
 

øĎðìĊęǰ10ǰĒÿéÜđüúćöćêøåćîÿć÷กćøñúĉêßĉĚîÜćî FIT UPPER 
ROLLER SHAFT×ĆĚîêĂîìĊęǰ4ǰ(ĀúĆÜกćøðøĆïðøčÜ) 

 
ÝćกøĎðìĊęǰ10ǰĂíĉïć÷ĕéšüŠćđöČęĂđøćðøĆïðøčÜกćøüĆéßĉĚîÜćî

îĊĚÿćöćøëúéđüúćĔîกćøñúĉêǰFIT UPPER 

ROLLER SHAFT×ĆĚîêĂîìĊęǰ4ǰÝćกđéĉöđüúćöćêøåćîĔîกćø
ñúĉêĂ÷ĎŠìĊęǰ5.03ǰîćìĊǰđĀúČĂǰ3.58ǰîćìĊǰúéúÜĕðĕéšǰ1.05ǰ
üĉîćìĊ 
 
4.ǰñúกćøüĉđคøćąĀŤ 
 

 
 

øĎðìĊęǰ11ǰĒÿéÜðøąÿĉìíĉõćóÿć÷กćøñúĉêกŠĂîĒúąĀúĆÜðøĆïðøčÜ 
 

ÝćกøĎðõćóìĊę11ǰĒÿéÜðøąÿĉìíĉõćóÿć÷กćøñúĉê
ßĉĚîÜćîǰFIT UPPER ROLLER SHAFTǰǰĀúĆÜìĞćกćøðøĆïðøčÜ
éšü÷ĀúĆกกćø ECRSǰðøąÿĉìíĉõćóÿć÷กćøñúĉêđóĉęö×ċĚîǰ
12.27ǰ%ǰĒÿéÜĔĀšđĀĘîüŠćĀúĆÜกćøðøĆïðøčÜêćöÜćîüĉÝĆ÷îĊĚ
ïøøúčñúĔกúšđÙĊ÷ÜìĊęกĞćĀîéĒúąöĊĒîüēîšöìĊęéĊ×ċĚîǰēé÷กćøüĆéǰ
ðøąÿĉìíĉõćóกćøñúĉêìĊęÿøčðĂĂกöćĔîøĎðกøćôéĆÜกúŠćüǰ
ßĊĚĔĀšđĀĘîกøąïüîกćøñúĉêîĊĚĔßšĒîüìćÜĒúąüĉíĊกćøìĊęđĀöćąÿö
ĔîกćøǰðøĆïðøčÜĒúąóĆçîć 

 
5.ǰÿøčðñúกćøüĉจĆ÷ǰ(Conclusion) 
 ÝćกกćøýċกþćกćøñúĉêßĉĚîÜćîǰFIT UPPER ROLLER 
SHAFT×ĆĚîêĂîìĊęǰ4ǰēé÷úąđĂĊ÷éǰìĞćกćøÝĆïđüúćǰđóČęĂîîĞćöć
üĉđÙøćąĀŤĒúąĒกšĕ×ðøĆïðøčÜǰēé÷ĕéšîĞćĀúĆกǰECRS öćĔßšĔî
กćøðøĆïðøčÜǰ×ĆĚîêĂîกćøìĞćÜćîǰđöČęĂđðøĊ÷ïđìĊ÷ïđüúćĔîกćø
ìĞćÜćîǰกŠĂîðøĆïðøčÜĒúąĀúĆÜðøĆïðøčÜóïüŠćǰđüúćĔîกćø
ñúĉêǰÝćกǰ5.03ǰîćìĊǰđĀúČĂđóĊ÷Üǰ3.58ǰüĉîćìĊǰĒúąđóĉęö
ðøąÿĉìíĉõćó×ĂÜÿć÷กćøñúĉêßĉĚîÜćîñúĉêǰFIT UPPER 
ROLLER SHAFTǰÝćกđéĉö44.31%ǰđóĉęöđðŨîǰ56.58%ǰéĆÜ
กøćôĔîøĎðìĊęǰ11 
 
 

□ คî □ üĆÿéč ōüĉíĊกćø □ đคøČęĂงจĆกø □ đคøČęĂงöČĂüĆé
Āöć÷đúข001 ĒñŠîìĊęǰ2 Ĕîǰ3 ĒñŠî
ชČęĂēøงงćîǰ: óงคŤìĂงǰóĊǰđĂĘîจĉđîĊ÷øĉęง

กøøöüĉíĊǰ:
□ðŦจจčïĆî ōǰđÿîĂ

ìĊęêĆĚงǰ: Fit Upper Rolor
ñĎšïĆîìċกǰ: îĆîìüĆîǰฉĆêøïøøง

ñčšĂîčöĆêĉǰ: (đöêø)

đüúć

(îćìĊ)
0.01
0.02
3.35
0.1
0

0.1

กćøøĂคĂ÷ 2 0 2
กćøêøüจÿĂï 1

ĒñîõĎöĉกąïüîกćøñúĉêǰขĆĚîêĂîǰA  (ĀúĆงðøĆïðøčง)
ÿøčð

ÿĆญúĆกþèŤ ðŦจจčïĆî đÿîĂ úéúง

ðฏĉïĆêĉกćø 3 3 3
đคúČęĂî÷šć÷ 1 0 1

Āöć÷đĀêč
(đöêø)

100 êĆü

øą÷ąìćง 2 0.5 1.5

0.5

đüúćǰ(îćìĊ) 5.03 3.58 1.05

กćøñúĉêงćîǰFIT UPPER ROLLER SHAFT(ขĆĚîêĂîǰกúċงø7.995)�

1.จĆï÷ċดชĉĚîงćî 1 êĆü
2.กดðčśöđøĉęöìĞćงćî 1 êĆü
3.กúċงชĉĚîงćî 1 êĆü

1 0
กćøđกĘïøĆกþć 1 1 0
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øą÷ąìćง ÿĆญúĆกþèŤ
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6.đคúČęĂî÷šć÷úĆง
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2.26
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