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บทคĆดยŠĂ 
งćîüĉจĆ÷îĊĚđðŨîกćøýċกþćēคøงÿøšćงจčúõćคĒúąÿöïĆêĉìćงกúขĂงĒîüđชČęĂöđĀúĘกกúšćคćøŤïĂîǰASTM A516ǰGr.60 ìĊęöĊคüćö
Āîćǰ22ǰöĉúúĉđöêøǰēé÷กćøđชČęĂöđðŨîĒïïǰTIG ĔชšúüéđชČęĂöêćööćêøฐćîǰER-70S-6ǰĔชšกøąĒÿǰ115ǰĒĂöĒðøŤĒúąđชČęĂöĕôôŜć
ĔชšúüéđชČęĂöêćööćêøฐćîǰE7016ǰĔชšกøąĒÿǰ155ǰĒĂöĒðøŤǰชĉĚîงćîöĊขîćéǰ650x300x22ǰöĉúúĉđöêøǰïćกöčöǰ35ǰĂงýćǰจĞćîüîǰ
2ǰชĉĚîǰกćøđชČęĂöชĉĚîงćîêŠĂชîìŠćøćïǰđöČęĂđชČęĂöđÿøĘจîĞćĕðìĞćกćøìéÿĂïǰđĂกซđø÷ŤǰüŠćöĊðøĉöćณøĎóøčîĂ÷ĎŠĔîđกณฑŤìĊę÷ĂöøĆïĕéšǰ
จćกîĆĚîจąîĞćชĉĚîงćîĕðìéÿĂïǰ2ǰđงČęĂîĕขǰđงČęĂîĕขĒøกîĞćชĉĚîงćîĂïĔĀšคüćöøšĂîìĊęĂčณĀõĎöĉǰ610ǰC° îćîǰ1ǰชĆęüēöงǰēคøงÿøšćง
จčúõćคðøąกĂïéšü÷ǰđôÿǰđóĉøŤúĕúêŤĒúąđôĂøŤĕøêŤǰคüćöĒขĘงïøĉđüณǰBase metal 139.66ǰHV ïøĉđüณǰHAZ 183.41ǰHV 

ïøĉđüณǰWeld metal 169.31ǰHV คüćöĒขĘงĒøงéċงǰ504ǰMPa đงČęĂîĕขìĊęÿĂงǰēคøงÿøšćงจčúõćคðøąกĂïéšü÷đôÿǰđóĉøŤúĕúêŤ
ĒúąđôĂøŤĕøêŤǰคüćöĒขĘงïøĉđüณǰBase metal 199.75ǰHV ïøĉđüณǰHAZ 208.98ǰHV ïøĉđüณǰWeld metal 200.53ǰHV คüćö
ĒขĘงĒøงéċงǰ529ǰMPa จćกñúกćøìéÿĂïóïüŠćđงČęĂîĕขìĆĚงÿĂงĂ÷ĎŠĔîđกณฑŤìĊę÷ĂöøĆïĕéšêćööćêøฐćîขĂงǰASME SECTION IX  
คĞćÿĞćคĆญ:  đĀúĘกกúšćคćøŤïĂî ïøĉđüณìĊęĕéšøĆïñúกøąìïìćงคüćöøšĂîǰđĀúĘกกúšć 
 
Abstract 
This research is to study the microstructure and mechanical properties of the ASTM A516 Gr.60 carbon 

steel welding rod with a thickness of 22 millimeters, using TIG welding, using ER-70S-6 standard welding 

wire using 115 amperes and electric welding. Using welding wire according to E7016 standard, using 155 

Ampere current, the workpiece has the dimension of 650x300x22 mm, notching 35 degrees, amount 2 

pieces. Welding workpiece to the flat post. After the welding is done, the x-ray test will show that the 

whole quantity is acceptable. After that, the workpieces will be divided into 2 conditions. First, the 

workpieces are heated to 610 C ° for 1 hour. The result is the microstructure in pearl and ferrite phase. 

Hardness at the base metal 139.66 HV at the HAZ 183.41 HV at the Weld metal 169.31 HV with tensile 

strength 504 MPa. The specimen that is broken in the HAZ area because it is the most stiff. Second 
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condition. The result, the microstructure is in phase Pearl Lite and Ferrite Hardness at the base metal 

199.75 HV at HAZ 208.98 HV at Weld metal 200.53 HV. Tensile strength 529 MPa. Test specimen fracture at 

HAZ due to being the most stiff area. The test results show that both conditions are within acceptable 

criteria according to the standard of ASME SECTION IX. 
Keywords:  Carbon steel, Heat affected area, Steel 

 
1. บทนĞć 
 ìĊęöćขĂงกćøìéÿĂïĒîüđชČęĂöđĀúĘกกúšćคćøŤïĂîĀîćǰ
22ǰöĉúúĉđöêø đîČęĂงจćกìćงïøĉþĆìøĊîĉüคĂ÷ÿŤǰđĂĘîจĉđîĊ÷øĉęงǰ
ĒĂîéŤǰซĆóóúć÷ǰจĞćกĆéǰĔชšđĀúĘกกúšćคćøŤïĂîǰASTM A516 
Gr.60ǰǰĔîกćøðøąกĂïđชČęĂöฐćîǰSupport ÿĞćĀøĆïøĂงìŠĂĔî
ēøงงćîĂčêÿćĀกøøöêćööćêøฐćîขĂงǰASME SECTION IX 

ðŘǰ2012ǰìćงöćêøฐćîขĂงǰASME กćøđชČęĂöđĀúĘกกúšć
คćøŤïĂîìĊęöĊคüćöĀîćǰ20ǰöĉúúĉđöêøขċĚîĕðǰêšĂงìĞćกćøĔĀš
คüćöøšĂîĀúĆงกćøđชČęĂö(PWHT) ĒêŠ đöČęĂǰðŘ ǰ2016ǰìćง
öćêøฐćîขĂงǰASME ðøĆïđðúĊę÷îกøąïüîกćøĔĀöŠēé÷กćø
đชČęĂöđĀúĘกกúšćคćøŤïĂîìĊęöĊคüćöĀîćǰ20ǰöĉúúĉđöêøขċĚîĕðĕöŠ
êšĂงìĞćกćøĔĀšคüćöøšĂîĀúĆงกćøđชČęĂö(PWHT)  éĆงîĆĚîจċงìĞć
กćøüĉจĆ÷ĒúąกĞćĀîéüĉíĊกćøìĞćงćîĔĀöŠđóČęĂ÷Čî÷ĆîกĆïñĎšüŠćจšćง
üŠćÿćöćøëĔชšงćîĕéšêćöìĊę ǰASME SECTION IX ðŘǰ2016ǰ
กúŠćüĕüš 
 
2.ทฤþฎĊทĊęđกĊęยวขšĂง 
  คąđî÷Ťǰüøøณēì [1]ǰĔĀšจĞćกĆéคüćöüŠćǰĀúĆกกćøđชČęĂö
Ēïïìĉกǰ(TIG) đðŨîĀúĆกกćøìĆęüĕðคúšć÷กĆïกćøđชČęĂöēúĀą
กúŠćüคČĂǰคüćöøšĂîìĊęìĞćĔĀšēúĀąĀúĂöúąúć÷îĆĚîđกĉéจćกกćø
ĂćøŤคǰøąĀüŠćงĂĉđúĘกēìøéǰTungsten Electrode กĆïชĉĚîงćîǰ
ขณąđéĊ÷üกĆîïøĉđüณìĊęđกĉéจćกกćøĂćøŤคจąöĊĒกŢÿđฉČęĂ÷ǰInert 

Gas ðกคúčöøĂïïøĉđüณîĆĚîǰđóČęĂðŜĂงกĆîĂĂกซĉđจîǰĕîēêøđจîǰ
ĒúąคüćöชČĚîซċęงđðŨîĂćกćýǰđขšćöćøüöกĆïēúĀąìĊęกĞćúĆงĀúĂö
úąúć÷ǰđøĊ÷กüŠćǰกćøđêĉöĂŢĂกซĉđจîǰOxidation จîกøąìĆęง
คüćöøšĂîจćกกćøĂćøŤคĀúĂöúąúć÷ชĉĚîงćîǰđกĉéïŠĂĀúĂö
úąúć÷ǰPuddle đöČęĂïŠĂĀúĂöúąúć÷đกĉéขċĚî ǰณǰïøĉđüณ
øĂ÷êŠĂǰจċงìĞćĔĀšขĂïขĂงชĉĚîงćîĀúĂöúąúć÷êĉéกĆîǰĒêŠ
đîČęĂงจćกìĆงÿđêîĂĉđúĘกēìøéđðŨîüĆÿéčìĊęĕöŠúąúć÷đêĉöđðŨîđîČĚĂ
ēúĀąđชČęĂöǰĒúąÿĉĚîđðúČĂงǰýĆกéĉĝชĆ÷ǰจĆîìýøĊǰĒúąคณąǰ[2]ǰĔĀš
จĞćกĆéคüćöüŠćǰกćøđชČęĂöĒกŢÿđฉČęĂ÷ðกคúčöøĂ÷êŠĂđĀúĘกกúšć
คćøŤïĂîĒúąđĀúĘกกúšćĕøšÿîĉöĔîงćîēคøงÿøšćงĂčêÿćĀกøøö

ñúĉêîĚĞćêćúǰกøąĒÿìĊęđชČęĂöéĊìĊęÿčéคČĂǰ110ǰA ĒกŢÿðกคúčöìĊęéĊ
ìĊęÿčéคČĂǰAr 80%ǰ+ǰCO220%ǰคüćöđøĘüĔîกćøđชČęĂöìĊęéĊìĊęÿčéǰ
400mm/min ēé÷ĔĀšคŠćøĆïĒøงéċงìĊęéĊÿčéìĊęǰ448 MPa ซċęงจćก
กćøýċกþćóïüŠćǰêĆüĒðúกćøđชČęĂöéĆงกúŠćüÿŠงñúêŠĂกćøĀúĂö
úąúć÷ĒúąกćøëŠć÷ēĂîîĚĞćēúĀąøąĀüŠćงúüéđชČęĂöกĆïชĉĚîงćî
ĒúąĒกŢÿðกคúčöชŠü÷ĔĀšกćøĂćøŤคöĊคüćöÿöïĎøณŤǰจงกúǰýøĊ
íøǰ[3ǰýċกþćñúกøąìïขĂงกøąïüîกćøđชČęĂöêŠĂÿöïĆêĉìćง
กúขĂงกćøđชČęĂöóĂกñĉüĒขĘงđĀúĘกกúšćคćøŤïĂîéšü÷ìĆงÿđêî
คćøŤĕïéŤĀúĂöđĀúüǰĔĀšคĞćจĞćกĆéคüćöüŠćǰกøøöüĉíĊกćøđชČęĂö
ēúĀąĒïïìĉกǰ(TIG - GTAW )คČĂǰคüćöøšĂîìĊęìĞćĔĀšēúĀą
ĀúĂöúąúć÷îĆĚîđกĉéจćกกćøĂćøŤคøąĀüŠćงĒìŠงìĆงÿđêîĂĊđúค
ēìøéǰ(Tungsten electrode) กĆïชĉĚîงćîǰขณąđéĊ÷üกĆîîĆĚî
ïøĉđüณìĊęđกĉéกćøĂćøŤคจąöĊĒกŢÿđฉČęĂ÷(Inert gas) ðกคúčö
ïøĉđüณîĆĚîđóČęĂðŜĂงกĆîĂĂกซĉđจîǰĕîēêøđจîǰĒúąคüćöชČĚîĔî
ĂćกćýđขšćöćøüöกĆïēúĀąìĊęกĞćúĆงĀúĂöúąúć÷ǰซċęงđøĊ÷กüŠćǰ
đกĉéðฏĉกĉøĉ÷ćĂĂกซĉđéชĆęîจîกøąìĆęงคüćöøšĂîจćกกćøĂćøŤค
ĀúĂöúąúć÷ēúĀąชĉĚîงćîĔîïøĉđüณéĆงกúŠćüจîđกĉéđðŨîïŠĂ
ĀúĂöúąúć÷ǰéĆงîĆĚîǰđöČęĂïŠĂĀúĂöúąúć÷đกĉéขċĚîĔîïøĉđüณ
øĂ÷êŠĂĔéėǰกĘจąìĞćĔĀšชĉĚîงćîîĆĚîĀúĂöêĉéกĆî 
 

 

øĎðìĊęǰ1ǰđôÿĕéĂąĒกøö 

ìĊęöć:ǰhttp://nongcom-basic.blogspot.com/2014/10/ 
materials.htmlǰ 
 

http://nongcom-basic.blogspot.com/2014/10/
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3.วĉธĊกćรดĞćđนĉนงćน 
3.1 Flow chart (กćøéĞćđîĉîงćî) 

 

øĎðìĊęǰ2ǰøĎðõćóĒÿéงขĆĚîêĂî กćøéĞćđîĉîงćîĒúąìéÿĂï 

 
 งćîüĉจĆ÷îĊĚĒïŠงĂĂกđðŨîขĆĚîêĂîêŠćงǰė Ĕîกćøýċกþć
ÿöïĆêĉđชĉงกúǰกćøúšćขĂงĒîüđชČęĂöǰĒúąǰēคøงÿøšćงจčúõćค
đĀúĘกกúšćคćøŤïĂîǰASTM A516 Gr.60ǰéšü÷กøøöüĉíĊกćø
đชČęĂöǰTIG ĒúąǰĕôôŜćǰéĆงîĊĚ 
 กćøĂĂกĒïïđóČęĂกćøìéúĂง 
 กćøđชČęĂöชĉĚîงćîéšü÷ǰTIG ĒúąǰĕôôŜć 
 กćøĂïชĉĚîงćîìĊęǰ610 C° îćîǰ1ǰชĆęüēöง 
 กćøêøüจÿĂïĒîüđชČęĂöéšü÷กćøđĂกซđø÷Ť 
 กćøìéÿĂïēคøงÿøšćงจčúõćóǰìéÿĂïคüćöĒขĘงĒøงéċงǰ
ĒúąǰìéÿĂïกćøúšć  ĒîüđชČęĂöìĊę ìĞ ćกćøìéÿĂïêćö
öćêøฐćîǰASME SECTION IX 

 

 

 

øĎðìĊęǰ3ǰøĎðõćóĒÿéงĒîüøĂ÷đชČęĂöĔîกćøìéÿĂï 

 
îĞćđĀúĘกกúšćคćøŤïĂîǰASTM A516 Gr.60ǰǰöćìĞćĔĀšĕéšขîćéǰ
650x300x22ǰöĉúúĉđöêøǰจĞćîüîǰ2ǰชĉĚîìĞćกćøđêøĊ÷öøĂ÷êŠĂ
éšü÷กøąïüîกćøðćéĀîšćéšü÷đคøČęĂงǰMilling đðŨîøĂ÷ïćก
ĒïïǰSingle V-Groove öčöøĂ÷ïćกǰǰ70ǰĂงýć 
กćøđชČęĂöǰTIG ĒúąǰĕôôŜć 
ìĞćกćøđชČęĂöǰTIG ĔîชĆĚîǰROOT PASS ĒúąǰđชČęĂöĕôôŜćĔî
ขĆĚîêĂîขĂงǰHOT PASSǰ, FILL PASS ĒúąǰCOVER PASS 

ĔĀšđêĘöĒîüđชČęĂö 

 

 

øĎðìĊęǰ4 øĎðõćóĒÿéงüĉíĊกćøđชČęĂöชĉĚîงćîĔîìŠćøćï 
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øĎðìĊęǰ5 øĎðõćóĒÿéงชĉĚîงćîĀúĆงđชČęĂö 
 

 đĂกซđø÷ŤđóČęĂêøüจÿĂïĒîüđชČęĂöǰĒúąĂïชĉĚîงćîìĊęǰ
610 C° îćîǰ1ǰชĆęüēöง 

 

 
 

øĎðìĊęǰ6 øĎðõćóชĉĚîงćîกŠĂîìĞćกćøĂïǰ610ǰC°ǰîćîǰ1ǰชĆęüēöง 

 
ชĉĚîงćîìĊęìĞćกćøìéÿĂïǰ 
 ชĉĚî งćîìĊę ìĞ ćǰPost weld heat treatment  ĒúąìĊę
ĕöŠĕéšìĞćǰPost weld heat treatment đóČęĂêøüจÿĂïคüćö
ĒêกêŠćงขĂงēคøงÿøšćงǰ 
  

4.กćรทดÿĂบĒลąกćรĂภĉปรćยผล 
ก ć ø ì é ÿ Ă ï ēค ø ง ÿ øš ć ง ö Ā õ ć ค ǰMacrostructure 

Investigation 

 đðŨîกćøìéÿĂïìćงกć÷õćóĀøČĂĔชšกúšĂงจčúìøøýîŤìĊęöĊ
กĞćúĆงข÷ć÷êęĞćกüŠćǰ10ǰđìŠćจčéðøąÿงคŤขĂงกćøêøüจÿĂïđóČęĂ
éĎคüćöÿöïĎøณŤขĂงกćøđชČęĂöǰคüćöĒêกêŠćงøĎðøŠćงขĂงงćî
đชČęĂöǰกćøĒïŠงđขêชĆĚîขĂงøĂ÷đชČęĂöǰกćøĀúĂöúċกǰคüćöกüšćง

ขĂงïøĉđüณìĊęĕéšøĆïคüćöøšĂîǰêúĂéจîúĆกþณąจčéïกóøŠĂง
êŠćงǰėǰกĞćĀîéêćööćêøćฐćîǰASTM E304 

 

               

      

øĎðìĊęǰ7ǰøĎðõćóñúกćøìéÿĂïMacrostructure 

 

กćøêøüจÿĂïēคøงÿøšćงìćงจčúõćคǰǰMicrostructure  

Investigation ก ø ą ìĞ ć ēé ÷ Ĕชš ก úš Ă งจč ú ì ø ø ý îŤ öĊ
กĞćúĆงข÷ć÷ÿĎงกüŠćǰ10ǰđìŠćǰĒêŠëšćđðŨîกúšĂงìĊęĔชšĒÿงจćก
ĀúĂéĕôĔĀšกĞćúĆงข÷ć÷ĕöŠđกĉîǰ2,000ǰđìŠćǰĒêŠëšćđðŨîกúšĂงìĊę
ĔชšúĞćĒÿงĂĉđúĘกêøĂîจąÿćöćøëข÷ć÷ĕéšÿĎงëċงǰ100,000ǰđìŠćǰ
ĀøČĂöćกกüŠćîĊĚǰจčéðøąÿงคŤคČĂกćøêøüจÿĂïǰกćøกøąจć÷êĆü
ĒúąúĆกþณąขĂงđกøîēคøงÿøšćงïøĉđüณĒîüđชČęĂöǰđขê
ĂĉìíĉóúìĊęĕéšจćกคüćöøšĂîǰHAZ ĒúąïøĉđüณēúĀąđéĉöǰBM 

กćøđêøĊ÷öชĉĚîงćîđóČęĂìéÿĂïēคøงÿøšćงจčúõćคǰกĞćĀîéêćö
öćêøćฐćîǰASTM E407 

 

 

 

øĎðìĊęǰ8ǰøĎðõćóñúกćøìéÿĂïMicrostructure 

 

กćøìéÿĂïĒøงéċงǰTensile Testing 

ìéÿĂïĒøงéċงĔîĒîüêćö÷ćüขĂงđîČĚĂđชČęĂöǰAll Weld 

Metal ēé÷ĔชšชĉĚîงćîìéÿĂïĒïïúéขîćéǰđîČĚĂđชČęĂöêšĂง
đêøĊ÷öจćกงćîđชČęĂöêŠĂชîจčéðøąÿงคŤขĂงกćøìéÿĂïđóČęĂĀć
คŠćคüćöĒขĘงĒøงขĂงงćîđชČęĂöǰStrength of Weld  Ēúą



 
 

 
 

 
กćรปรąชčมวĉชćกćรนวĆตกรรมดšćนวĉýวกรรมĒลąđทคēนēลยĊđพČęĂđýรþฐกĉจĒลąÿĆงคมǰครĆĚงทĊęǰ3 

 The 3rd Conference on Innovation Engineering and Technology for Economy and Society 
วĆนทĊęǰ29ǰมĊนćคมǰ2563 ณǰมĀćวĉทยćลĆยđกþมบĆณฑĉตǰวĉทยćđขตรŠมđกลšć 

 

509 

ÿöïĆêĉìćงกúéšćîĂČęîǰėǰคüćöĒขĘงĒøงìĊęจčéคøćกǰYield  

Strength  đðĂøŤđซĘîêŤกćø÷ČéêĆüǰPercent Elongation กćø
đêøĊ÷öชĉĚîงćîêćööćêøćฐćîǰAWS D1.1/D1.1 M:2006ǰ
üĉíĊกćøìéÿĂïงćîüĉจĆ÷îĊĚêćööćêøćฐćîǰASTM E8 

 

 

 

øĎðìĊęǰ9 øĎðõćóกćøìéÿĂïǰHardness Testing 

 
กćรทดÿĂบควćมĒขĘงǰHardness Testing 
 กćøüĆéคüćöĒขĘงéšü÷ĀĆüกéđóชøöĊúĆกþณąđðŨîøĎð
óĊøąöĉéฐćîÿĊęđĀúĊę÷öǰìĊęðúć÷ĀĆüกéìĞćöčöǰ136ǰĂงýćǰđðŨî
đüúćǰ5ǰ- 10ǰüĉîćìĊǰÿćöćøëüĆéคŠćคüćöĒขĘงĕéšêĆĚงĒêŠēúĀą
đîČĚĂîĉęööćกǰìĊęöĊคŠćคüćöĒขĘงðøąöćณǰ5 kgf/cm

2
 ĕðจîëċง

ēúĀąìĊęöĊคüćöĒขĘงöćกėǰðøąöćณǰ1,500  kgf/cm
2
 ēé÷ĕöŠ

êšĂงđðúĊę÷îĀĆüกéǰđðúĊę÷îđฉóćąĒøงกéđìŠćîĆĚîǰกćøđêøĊ÷ö
ชĉĚîงćîĒúąüĉíĊกćøìéÿĂïกĞćĀîéêćööćêøฐćîǰASTM E92 

 

êćøćงìĊęǰ2ǰñúกćøìéÿĂïคüćöĒขĘงïøĉđüณĒîüđชČęĂöǰ 
Sample NO. 656-62-1 HV 

Test Location 

Hardness Value 

Point 

No. 
Line 1 

Point 

No. 
Line 2 

Base metal of Left Side 

1 145.3 16 149.8 

2 150.1 17 151.5 

3 151.4 18 155.0 

Heat Affected Zone (HAZ)  

Left Side 

4 235.4 19 170.9 

5 268.2 20 180.9 

6 289.7 21 200.3 

Weld Metal 

7 198.7 22 196.2 

8 202.7 23 103.1 

9 210.2 24 192.3 

Heat Affected Zone (HAZ)  

Right Side 

10 232.5 25 190.5 

11 195.5 26 180.9 

12 188.2 27 174.9 

Base metal of Right Side 

13 148.9 28 151.6 

14 148.3 29 151.8 

15 146.9 30 150.6 

 

5. ÿรčปผลกćรทดÿĂบ 
 ñúกćøìéÿĂïĒîüđชČęĂöđĀúĘกกúšćคćøŤïĂîǰASTM 

A516 Gr. 60 
 đงČęĂîĕขĒøกîĞćชĉĚîงćîĂïĔĀšคüćöøšĂîìĊęĂčณĀõĎöĉǰ610ǰ
ĂงýćđซúđซĊ÷ÿîćîǰ1ǰชĆęüēöงǰñúìĊęĕéšēคøงÿøšćงจčúõćคĂ÷ĎŠĔîǰ
đôÿǰđóĉøŤúĕúêŤĒúąđôĂøŤĕøêŤǰคüćöĒขĘงïøĉđüณǰBase metal 

139.66 HV ïøĉđüณǰHAZ 183.41 HV ïøĉđüณǰWeld metal 

169.31 HV คüćöĒขĘงĒøงéċงǰ504 MPa ชĉĚîงćîìĊęìéÿĂï
ĒêกĀĆกïøĉđüณǰHAZ đîČęĂงจćกđðŨîïøĉđüณìĊęöĊคüćöĒขĘงöćก
ìĊęÿčéđงČęĂîĕขìĊęÿĂงǰñúìĊęĕéšēคøงÿøšćงจčúõćคĂ÷ĎŠĔîđôÿǰđóĉøŤú
ĕúêŤĒúąđôĂøŤĕøêŤǰคüćöĒขĘงïøĉđüณǰBase metal 199.75 

HV ïøĉđüณHAZ 208.98 HV ïøĉđüณWeld metal 200.53 

HV คüćöĒขĘงĒøงéċงǰ529 MPa ชĉĚîงćîìĊęìéÿĂïĒêกĀĆก
ïøĉđüณǰHAZ đîČęĂงจćกđðŨîïøĉđüณìĊęöĊคüćöĒขĘงöćกìĊęÿčé 

จćกñúกćøìéÿĂïÿöïĆêĉđชĉงกúĒúąēคøงÿøšćงจčúõćคóïüŠćǰ
กćøìéÿĂïìĆĚงÿĂงđงČęĂîĕขĂ÷čŠ ĔîđกณฑŤìĊę÷ĂöøĆïĕéšêćö
öćêøฐćîขĂงǰASME SECTION IX ĒêŠชĉĚîงćîìĊęñŠćîกćøĂï
ĔĀšคüćöøšĂîǰจąìîĒøงéċงĕéšöćกกüŠćǰđîČęĂงจćกöĊคüćöĒขĘง
úéúงĒúąöĊคüćöđĀîĊ÷üđóĉęöขċĚîǰéĆงîĆĚîǰชĉĚîงćîìĊęñŠćîกćøĂï
ĔĀšคüćöøšĂîจċงđĀöćąกĆïกćøĔชšงćîĔîงćîĂčêćĀกøøööćก
ìĊęÿčé 

 

กĉตตĉกรรมปรąกćý 
ēคøงกćøîĊĚđðŨîÿŠüîĀîċęงขĂงกćøýċกþćĔîĀúĆกÿĎêø

üĉýüกøøöýćÿêøïĆณฑĉêǰซċęงñĎšđขĊ÷îขĂขĂïóøąคčณǰĂ.ÿĀøĆêîŤǰǰ
üงþŤýøĊþą, ñý.ชćîîìŤǰǰöĎúüøøณǰĒúąǰĂ.ÿöõóǰǰìĉöéĉþฐǰ
Ăćจćø÷ŤìĊęðøċกþćìĊęĔĀšคĞćĒîąîĞćĔîกćøéĞćđîĉîēคøงกćøǰĒúą
ชŠü÷ĔĀšēคøงกćøéĆงกúŠćüîĊĚÿĞćđøĘจĕéšéšü÷éĊ 
 

đĂกÿćรĂšćงĂĉง 
[1]  คą đî ÷Ť ǰü ø øณ ēì ,ǰก ćø đชČę Ă ö ēúĀ ąéš ü÷ üĉ íĊTIG; 

กøčงđìóöĀćîคø: ÿĞćîĆกóĆฒîćĂčêÿĀกøøöÿîĆïÿîčî
กøøöÿŠงđÿøĉöĂčêÿĀกøøö,ǰ2543 

[2]ǰ ýĆกéĉĝชĆ÷ǰจĆöìýøĊ, กĉêêĉóงþŤǰกĉöąóงýŤ ĒúąÿčøĆêîŤǰêøĆ÷
üîóงýŤ,ǰกćøđชČęĂöĒกŢÿđฉČęĂ÷ðกคúčöøĂ÷êŠĂđĀúĘกกúšć
คćøŤïĂîĒúąđĀúĘกกúš ćĕøšÿîĉöĔîēคøงงćîÿøšćง
Ăč êÿ ćĀกøøöñúĉ êîĚĞ ćê ćú ǰĀîŠ ü÷ งćîõćคüĉชć 
ĂčêÿćĀกćøǰคณąüĉýüกøøöýćÿêøŤǰöĀćüĉì÷ćúĆ÷
đìคēîēú÷ĊøćชöงคúíĆญïčøĊ 
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[3]  จงกúǰýøĊíøǰกćøýċกþćñúกøąìïขĂงกøąïüîกćø
đชČęĂöêŠĂÿöïĆêĉìćงกúขĂงกćøđชČęĂöóĂกǰñĉüĒขĘง
đĀúĘกกúšćคćøŤïĂîéšü÷ìĆงÿđêîคćøŤĕïéŤĀúĂöđĀúüǰ
ÿ ćข ć üĉ ช ć üĉ ý ü ก ø ø ö Ăč ê ÿ ćĀ ก ć ø ǰÿĞ ć îĆ ก üĉ ช ć
üĉýüกøøöýćÿêøŤǰöĀćüĉì÷ćúĆ÷đìคēîēú÷ĊÿčøîćøĊ , 
2558 
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