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ïทคĆด÷ŠĂ 
จčéðøąÿงคŤēคøงกćøîĊĚĕéšýċกþćกćøüĉđคøćąĀŤคüćöđÿĊ÷Āć÷ขĂงđóúćขšĂđĀüĊę÷งǰēé÷öĊüĆêëčðøąÿงคŤđóČęĂĀćÿćđĀêčĀúĆกìĊęĒìšจøĉงǰĀć
ĒîüìćงĒกšĕขǰĒúąðŜĂงกĆîĕöŠĔĀšđกĉéขċĚîĂĊกĔîĂîćคêǰคüćöđÿĊ÷Āć÷ขĂงđóúćขšĂđĀüĊę÷งđกĉéขċĚîǰĀúĆงìĊęĔชšงćîĕéšǰ15,490 ชĆęüēöงǰ
ēé÷ðกêĉกćøĂĂกĒïïĂć÷čกćøĔชšงćîขĂงđóúćขšĂđĀüĊę÷งĂ÷ĎŠìĊęðøąöćèǰ40,000-50,000 ชĆęüēöงǰกćøêøüจÿĂïđชĉงúċกขĂงđóúć
ขšĂđĀüĊę÷งóïคüćöĒขĘงĒøงÿĎงÿčéǰ271.30 HV ïøĉđüèǰ1 öĉúúĉđöêøǰจćกñĉüîĂกขĂงđóúćขšĂđĀüĊę÷งǰ(Outer)ǰจčéกċęงกúćงขĂง
ชĉĚîงćîǰ(Core)ǰöĊคüćöĒขĘงđฉúĊę÷ǰ260.16 HV ĒêŠïøĉđüèñĉüชĆĚîîĂกขĂงđóúćǰ(Case)ǰóïคüćöĒขĘงêęĞćǰ247.70 HV đîČęĂงจćก
đðŨîđîČĚĂđĀúĘกคćøŤïĂîðćîกúćงĒúąóČĚîñĉüĕöŠñŠćîกøąïüîกćøชčïĒขĘงǰÿŠüîñÿöìćงđคöĊĂ÷ĎŠĔîöćêøåćîđĀúĘกđกøéǰ45ǰ
GB/T699 Steel (China)ǰĒúąĔîกćøüĉđคøćąĀŤđóúćขšĂđĀüĊę÷งîĊĚĔชšüĉíĊǰFinite element จĞćúĂงĒïïÿćööĉêĉขĂงđóúćขšĂđĀüĊę÷ง
đคøČęĂงǰCompressor CNG ēé÷ĔชšซĂôêŤĒüøŤǰAutodesk Inventor Professional ซĂôĒüøŤǰFinite element (FEM)ǰëĎก
îĞćöćĔชšđóČęĂกćøüĉđคøćąĀŤกćøĒÿéงñúขĂงĒøงïĉéขĂงđóúćขšĂđĀüĊę÷งǰจčéคüćöđคøĊ÷éÿĎงÿčéซċęงĕéšđðøĊ÷ïđìĊ÷ïñúìćงìùþãĊǰFEA 

ĒúąกćøìéúĂงǰñúúĆóíŤจąđðŨîøćกåćîìćงìùþãĊìĊęöĊคčèคŠćÿĞćĀøĆïกćøĒกšðŦâĀćĒúąðøĆïðøčงกćøĂĂกĒïïđóúćขšĂđĀüĊę÷ง 
คĞćÿĞćคĆญ:ǰคüćöđÿĊ÷Āć÷ขĂงđóúćขšĂđĀüĊę÷ง 
 

Abstract 
The purpose of this project was to study the analysis of crankshaft damage.ǰWith the objective of finding the 

root cause.ǰFind solutions and prevent them from occurring in the future.ǰDamage to the crankshaft occurs 

faster than scheduled.ǰAfter using 15,490 hours.ǰUsually, the design life of the crankshaft is approximately 40,000-
50,000 hours.ǰ In-depth inspection of the crankshaft found the highest strength 271.30 HV at 1 mm from theǰ
Outer surface of the crankshaft.ǰThe center of the work piece.ǰWith an average hardness of 260.16 HV.ǰBut the 

outer surface area of the shaft.ǰFound low hardness 247.70 HV because it is a medium carbon steel material 

and the surface is not hardened.ǰChemical ingredients are in the standard steel grade 45 GB /ǰT699 Steel (China)ǰ
andǰin the analysis of the crankshaft, Finite element method is used to simulate the three dimensions of the 

crankshaft, Compressor CNG By using Autodesk Inventor Professional software.ǰFinite element software (FEM)ǰis 
used to analyze the display of the crankshaft torque.ǰPeak stress point which compares the theoretical results 

Peak stress point which compares FEA theoretical results and experiments. 
Keywords: Crankshaft damage 
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1.ǰïทนĞć 
đîČęĂงÝćกĔîõćคĂčêÿćĀกøøöขĂงðøąđìýĕì÷ǰ÷Ćง

îĞćđขšćßĉĚîÿŠüîĂąĕĀúŠđคøČęĂงÝĆกøกúǰÝćกêŠćงðøąđìýǰàċęง
กŠĂĔĀšđกĉéêšîìčîคŠćĔßšÝŠć÷ĔîกćøéĞćđîĉîกćøǰĒúą÷ĆงìĞćĔĀšđÿĊ÷
ēĂกćÿĔîกćøýċกþćóĆçîćñúĉêõĆèæŤìćงéšćîüĉýüกøøöǰคèą
ñĎšÝĆéìĞćÝċงĕéšöĂงđĀĘîëċงðøąē÷ßîŤǰĔîกćøýċกþćüĉđคøćąĀŤ
ēคøงÿøšćงขĂงüĆÿéčßĉĚîÿŠüîđคøČęĂงÝĆกøกúǰđóČęĂĀćĒîüìćง
ðøĆïðøčงóĆçîćǰúéêšîìčîคŠćĔßšÝŠć÷ĔĀšกĆïÿć÷งćîกćøñúĉêǰ
ĔîõćคĂčêÿćĀกøøöĒúąóúĆงงćîìćงđúČĂกǰCompressed 
Natural Gas (CNG)ǰðøąđìýĕì÷ǰàċęงǰCrankshaft ìĊęîĞćöć
ìĞćกćøüĉđคøćąĀŤĀćÿćđĀêčขĂงกćøĒêกĀĆกǰìĞćÝćกüĆÿéčǰ45 
GBT 699 ขîćéǰ385.6x936x460 öĉúúĉđöêøǰđðŨîßĉĚîÿŠüî
ขĂงđคøČęĂงǰCompressor CNG Model D-2.5/18-270 àċęง
đðŨîßĉĚîÿŠüîìĊęĔßšöĂđêĂøŤǰ355 Kw đðŨîêĆüÿŠงกĞćúĆงǰÞąîĆĚîǰ
đóúćขšĂđĀüĊę÷งǰÝĞćđðŨîêšĂงñúĉêÝćกüĆÿéčìĊęöĊคüćöĒขĘงĒøงǰàċęง
đóúćขšĂđĀüĊę÷งǰĕéšëĎกĂĂกĒïïĔĀšöĊĂć÷čกćøĔßšงćîöćกกüŠćǰ
40,000 ıǰ50,000 ßĆęüēöงǰĒêŠĔîคüćöđðŨîÝøĉงßĉĚîÿŠüîĕéšëĎก
ĔßšงćîđóĊ÷งĒคŠǰ15,490 ßĆęüēöงǰÝċงđกĉéกćøĒêกĀĆกกŠĂî
øą÷ąđüúćìĊęกĞćĀîéกćøüĉđคøćąĀŤคüćöđÿĊ÷Āć÷ขĂงđóúćÿŠüî
ĔĀâŠöĆกÝąóïกćøĒêกĀĆกđîČęĂงÝćกǰกćøúšćǰกćøøĆïĒøง
กøąĒìกǰกćøÿċกĀúĂǰกćøĒêกĀĆกÝćกคüćöđคšîǰàċęงกćø
ĒêกĀĆกÝćกกćøúšćǰÝąöĊÿćđĀêčöćÝćกĒøงกøąìĞćĒïïøĂïÝċง
ìĞćĔĀš đกĉéคüćöđคšîĀîćĒîŠîǰ(Stress Concentration)ǰ
ÿĎงขċĚîǰïøĉđüèìĊęđðŨîÝčéกĞćđîĉéøĂ÷Ēêกǰēé÷öĊðŦÝÝĆ÷êŠćงǰėđßŠîǰ
กćøúšćขĂงüĆÿéčĂĆîđîČęĂงöćÝćกกćøđðúĊę÷îĒðúงขĂงĒøงǰìĊę
đðúĊę÷îĒðúงขîćéĒúąกøąìĞćกúĆïĕðกúĆïöćǰ(Dynamics 
Load)ǰïîüĆÿéčǰàĚĞćกĆîĕðđðŨîđüúćîćîǰìĞćĔĀšüĆÿéčĔîÝčéìĊęøĆï
Ēøงđคšîǰ(Stress)ǰđกĉéกćøúšćêĆüöćกขċĚîđøČęĂ÷ǰėǰüĆÿéčÝċงđกĉé
øĂ÷Ēêกøšćüǰ(Crack)ǰÝćกøĂ÷ĒêกøšćüđúĘกǰėǰกĘÝąข÷ć÷đðŨî
øĂ÷ĔĀâŠĒúąđกĉéóĆงđÿĊ÷Āć÷ǰøüöëċงøĆýöĊขĂงđóúćขšĂđĀüĊę÷งìĊę
ĕöŠêøงêćöขîćéǰกćøĔßšงćîøŠüöกĆïđคøČęĂงÝĆกøìĊęßĞćøčéǰøüöìĆĚง
ðŦÝÝĆ÷ĂČęîǰėǰìĊęĕöŠĂćÝÿŠงñúēé÷êøงêŠĂกćøúšćĒêŠìĞćĔĀšคüćö
êšćîìćîกćøúšćúéúงǰĒúąđกĉéกćøĒêกĀĆกĔîìĊęÿčéǰđßŠîǰกćø
đúČĂกüĆÿéčìĊęĕöŠđĀöćąÿöǰกćøĂĂกĒïïĕöŠđĀöćąÿöǰðŦÝÝĆ÷
êŠćงǰėǰđĀúŠćîĊĚÝąกŠĂĔĀšđกĉéกćøđÿĊ÷Āć÷đîČęĂงÝćกกćøúšćขĂง
đóúćขšĂđĀüĊę÷ง 

กćøĂĂกĒïïßĉĚîÿŠüîđóČęĂĀúĊกđúĊę÷งคüćöđÿĊ÷Āć÷ǰ
[5]ǰñĎšĂĂกĒïïêšĂงêøąĀîĆกüŠćßĉĚîÿŠüîìĊęĂĂกĒïïöĊǰēĂกćÿ

đกĉéคüćöđÿĊ÷Āć÷ĕéšĀúć÷ĒïïđßŠîǰกćøøĆïõćøąđกĉîǰ
(Overload)ǰคüćöúšćǰ(Fatigue)ǰกćøคČïǰ(Creep)ǰกćøñč
กøŠĂîǰ(Corrosion)ǰกćøÿċกĀøĂǰ(Wear)ǰกćøēกŠงงĂǰĂ÷Šćงĕø
đÿëĊ÷øõćóǰ(Buckling)ǰđðŨîêšîǰกćøøąïčüŠćßĉĚîÿŠüîคüøĕéšøĆï
กćøĂĂกĒïïõć÷ĔêšđกèæŤคüćöđÿĊ÷Āć÷ǰ(Failure Criteria)ǰ
ĒïïĔéêšĂงóĉÝćøèćðŦÝÝĆ÷Āúć÷Ă÷ŠćงðøąกĂïกĆîǰđßŠîǰกćø
đðúĊę÷îĒðúงขîćéขĂงõćøąêćöđüúćǰĀøČĂēĀöéขĂงõćøąǰ(ǰ
éċงǰกéǰïĉéǰéĆéǰĄúĄǰ)ǰĂčèĀõĎöĉǰ(ÿĎงĀøČĂêęĞćđìĊ÷ïกĆïÝčé
ĀúĂöđĀúüขĂงüĆÿéč)ǰÿõćóĒüéúšĂöǰ(กĆéกøŠĂîĀøČĂđÞČęĂ÷)ǰǰ
øĎðøŠćงขĂงßĉĚîÿŠüîǰ(đøĊ÷ü÷ćüǰĒñŠîïćงǰĄúĄ)ǰđðŨîêšîǰǰëšć
ñĎšĂĂกĒïïĕöŠöĊðøąÿïกćøèŤกćøĂĂกĒïïǰÝąêšĂงคćéกćøèŤ
üŠćöĊēĀöéคüćöđÿĊ÷Āć÷ĔéïšćงìĊęöĊēĂกćÿđกĉéขċĚîĕéšēé÷
óĉÝćøèćÝćกðŦÝÝĆ÷ǰêŠćงǰėǰìĊęกúŠćüĕðǰÝćกîĆĚîÝċงĂĂกĒïï
ßĉĚîÿŠüîéšü÷đกèæŤìĊęðŜĂงกĆîĕöŠĔĀšđกĉéคüćöđÿĊ÷Āć÷ĔîēĀöé
đĀúŠćîĆĚîǰĀúĆงÝćกÿøšćงßĉĚîÿŠüîĒúšüกĘคüøîĞćßĉĚîÿŠüîĕð
ìéÿĂïĔîÿõćüąìéÿĂïÝøĉงĀøČĂÿõćüąìéÿĂïđìĊ÷ïđìŠć
đóČęĂìüîÿĂïüŠćßĉĚîÿŠüîĔßšงćîĔîÿõćüąĔßšงćîĕéšēé÷ĕöŠ
đÿĊ÷Āć÷ĀøČĂöĊĂć÷čĔßšงćîöćกกüŠćĀøČĂđìŠćกĆïìĊęêšĂงกćøǰ
ĀøČĂĕöŠ 
 
2.ǰกćøทดúĂง 
2.1ǰกćøüĉđคøćąĀŤǰตøüจÿĂïøĂ÷ĒตกøąดĆïöĀćõćคĒúą
üĉđคøćąĀŤÿŠüนñÿöทćงđคöĊ 
 

îĞćßĉĚîÿŠüîขšĂđĀüĊę÷งǰöćêøåćîǰ45ǰGBT 699ǰǰìĊęđกĉé
กćøĒêกĀĆกöćìĞćกćøกćøêøüÝÿĂïóČĚîñĉüøĂ÷Ēêก 

 

 
øĎðìĊęǰ1ǰêĞćĒĀîŠงกćøĒêกĀĆกขšĂđĀüĊę÷ง 
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øĎðìĊęǰ2ǰêĞćĒĀîŠงøĂ÷ĒêกïøĉđüèøĎîĚĞćöĆî 

 

 
øĎðìĊęǰ3ǰúĆกþèąóČĚîñĉüøĂ÷ĒêกĀĆกéšćîïî 

 

 
øĎðìĊęǰ4ǰúĆกþèąóČĚîñĉüøĂ÷ĒêกĀĆกéšćîúŠćง 

 
êćøćงìĊęǰ1ǰüĉđคøćąĀŤÿŠüîñÿöìćđคöĊǰüĆÿéč:ǰ45 GB/T 699 

ǰChemical Analysis (%) 
Carbon 0.41253 
Manganese 0.65942 

Silicon 0.29484 
Phosphorus 0.01984 
Sulfur 0.00875 
Nickel 0.18003 
Chromium 1.05513 
Copper 0.05431 
Molybdenum 0.15843 
Vanadium 0.00389 
Titanium 0.00278 
Aluminum 0.01375 
Tungsten 0.00635 
Arsenic 0.01159 
Stannum 0.00701 
Cobalt 0.01616 
Plumbum 0.00163 
Boron 0.00009 
Antimony 0.00142 
Bismuth 0.00265 
Calcium 0.00032 
Zinc 0.00012 
Nitrogen 0.02090 

 
êćøćงìĊęǰ2ǰđðøĊ÷ïđìĊ÷ïÿŠüîñÿöìćงđคöĊǰขĂงđĀúĘกöćêøåćîêŠćงǰė 

Chemical 
Analysis (%) 

Material 
AISI 1045 S45C JIS 45 GB 

Carbon 0.42~0.50 0.42~0.48 0.42~0.50 
Silicon 0.17Ǩ~0.37 0.15~0.35 0.20~0.45 
Manganese 0.50~0.80 0.60~0.90 0.50~0.80 
Phosphorus 0.030 Max 0.030 Max 0.030 Max 
Sulfur 0.030 Max 0.035 Max 0.030 Max 
Chromium Œ0.25 Œ0.20 Œ0.25 

Molybdenum 0.01 0.02 0.01 
Nickel Œ0.30 Œ0.20 Œ0.30 
Copper Œ0.25 Œ0.30 Œ0.25 

 
2.2 กćøทดÿĂบคüćöĒขĘงǰ(Hardness Testing) 

กćøìéÿĂïคüćöĒขĘงĒïïǰRockwell îĊĚîĉ÷öĔßšกĆî
Ă÷ŠćงĒóøŠĀúć÷ĔîõćคĂčêÿćĀกøøöđîČęĂงจćกÿćöćøëìĞćกćø
ìéÿĂïคüćöĒขĘงĕéšĂ÷ŠćงøüéđøĘüǰĒúąÿćöćøëĂŠćîคŠćคüćö
ĒขĘงĕéšจćกđคøČęĂงöČĂüĆéēé÷êøงǰēé÷ĕöŠจĞćđðŨîêšĂงöĊกćøĒðø
คŠćจćกกćøüĆéđÿšîñŠćîýĎî÷Ťกúćง 
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øĎðìĊęǰ5ǰกćøüĆéÙŠćÙüćöĒขĘÜĒïïǰRockwell 

 

 
øĎðìĊęǰ6ǰìéÿĂïÙüćöĒขĘÜĒøÜขĂÜđĀúĘกǰ45ǰGB/T 699 

éšü÷đÙøČęĂÜǰMitutoyo,ǰHV-115 ìéÿĂïĒøÜกéìĊęǰ10ǰKgf 

 

 
øĎðìĊęǰ6ǰกøćôĒÿéÜÙüćöĒขĘÜขĂÜđĀúĘกǰ45 

GB/T 699ǰìĊęĔßšìéÿĂï 

 
 
 

Ýćกกć øìéÿĂïÙüćöĒขĘ Ü ขĂ Ü đ ĀúĘ กìĊę Ĕ ßš ìĞ ć ǰ
Crankshaft óïǰÙüćöĒขĘÜÿĎÜÿčéìĊęǰ271.3ǰHv êęĞćÿčéǰ247.7ǰ
Hv ĒÿéÜüŠćüĆÿéčìĊęìĞćĕöŠĕéšñŠćîกøąïüîกćøßčïĒขĘÜĀúĆÜÝćก
ñŠćîกøąïüîกćøขċĚîøĎðǰéšü÷กćøǰMachine 

 
2.3ǰกćøตøüจÿĂïēคøงÿøšćงจčúõćค 

กćøêøüÝÿĂïēÙøÜÿøšćÜÝčúõćÙēé÷êøüÝÿĂïßĉĚîÜćî
êĆüĂ÷ŠćÜìĊęǰ1 đðŨîéšćîđéĊ÷üกĆïกćøǰüĉđÙøćąĀŤÿŠüîñÿöìćÜđÙöĊǰ
กćøêøüÝÿĂïĂšćÜĂĉÜêćööćêøåćîǰASTM E407-07 ēé÷ìĊę
ĔßšกĞćúĆÜข÷ć÷ǰ100x Ēúąǰ200x  
đêøĊ÷öñĉüßĉĚîÜćîêĆüĂ÷ŠćÜöĊกćøđêøĊ÷öñĉüขĆéĀ÷ćïéšü÷
กøąéćþìøć÷đïĂøŤǰ240 400 600 1000 1200 2000 Ēúą
ขĆéúąđĂĊ÷ééšü÷ñÜđóßøǰขîćéǰ1 µm ĔßšđüúćĔîกćøกĆéกøéǰǰ
10 üĉîćìĊǰéšü÷ÿćøǰNital Ùüćöđขšöขšîǰ2%ǰกćøêøüÝÿĂï
ēÙøÜÿøšćÜÝčúõćÙǰđÙøČęĂÜǰOptical Microscope 

 

 
øĎðìĊęǰ7ǰêĞćĒĀîŠÜǰTest location Fig 1-3 ĒúąǰFig 4-6 

 
øĎðìĊęǰ8ǰêĞćĒĀîŠÜǰDefect  Fig 1-3 Magnification 100x 

 



 
กćøðøąชčöüĉชćกćøนüĆตกøøöดšćนüĉýüกøøöĒúąđทคēนēú÷ĊđóČęĂđýøþฐกĉจĒúąÿĆงคöǰคøĆĚงทĊęǰ3 

 The 3rd Conference on Innovation Engineering and Technology for Economy and Society 
üĆนทĊęǰ29ǰöĊนćคöǰ2563ǰณǰöĀćüĉท÷ćúĆ÷đกþöïĆณฑĉตǰüĉท÷ćđขตøŠöđกúšć 

 

32 

 
øĎðìĊęǰ9ǰêĞćĒĀîŠงǰDefect Fig 5 Magnification 200x 

 

 
øĎðìĊęǰ10ǰǰêĞćĒĀîŠงǰFig 3ǰขĂงēคøงÿøšćงจčúõćคขĂง 

đôĂøŤĕøêŤǰıǰđóĉøŤúĕúìŤǰขĂงđĀúĘกǰMagnification 500x 
 

 
øĎðìĊęǰ11ǰǰêĞćĒĀîŠงǰFig 6ǰขĂงēคøงÿøšćงจčúõćค 

ขĂงđôĂøŤĕøêŤǰıǰđóĉøŤúĕúìŤขĂงđĀúĘกǰMagnification 500x 
  
2.4 กćøüĉđคøćąĀŤคüćöđคšนǰ(Stress Analysis) 

กćøüĉđคøćąĀŤคüćöđคšîđóČęĂĂ÷ćกìøćïüŠćคüćöđคšî
đฉČĂîÿĎงÿčéǰǰïîđóúćēé÷ǰđðøĊ÷ïđìĊ÷ïกĆïคüćöđคšîđฉČĂîĔชš
งćîǰขĂงüĆÿéčìĊę Ĕชš ǰCrankshaft  îĆĚîøĆïõćøąìćงÿëĉêĉ ǰ

(Static)ǰđกĉîĀøČĂĕöŠǰกćøคĞćîüèคüćöđคšîđฉČĂîÿĎงÿčééšü÷
ĒøงกøąìĞćǰจćกöĂđêĂøŤĕôôŜćǰกĞćúĆงǰ355 kW ĒúąìĞćกćø
คĞćîüèĀćคŠćóĉกĆéคüćöêšćîìćîกćøúšćขĂงüĆÿéčìĊęĔชšìĞćǰ
Crankshaft ÿćöćøëøĆïĒøงĔîøĂïจĞćกĆéขĂงĂć÷čกćøúšć 

 
ขšĂöĎúจĞćđóćąขĂงđคøČęĂงǰCompressor CNG 

Rated capacity   2700  Nm3/min 
Nominal volume  2.5  m3/min 
Suction pressure  1.8  MPa 
Discharge pressure 25  MPa 
Stroke   180  mm 
Shaft power  355  kw 
SPEED   742  r/min 
 
ĀćĒøงจćกขîćéöĂđêĂøŤ 

ÿöกćø  ǰ𝑊𝑃=ǰ
ଶ஠୘୒

଺଴,଴଴଴
ǰ (4.1) 

 
คĞćîüèĀćĒøงǰ(force) 

ÿöกćø  𝑇 ൌ 𝐹𝑟  (4.2) 
 
คŠćēöéĎúĆÿขĂงĒøงđฉČĂî 
 ÿöกćø  ǰǰWൌ ி

ோ
  (4.3) 

ĀćĒøงǰจćกขîćéöĂđêĂøŤǰ355 kw คüćöđøĘüøĂïǰ
=ǰ742 RPM 

จćกÿöกćø 𝑊𝑃=ǰ
ଶ஠୘୒

଺଴,଴଴଴
ǰ (4.1) 

 
N = คüćöđøĘüøĂï =ǰ742 (RPM) 
WP = กĞćúĆงöĂđêĂøŤ =ǰ355 (KW) 
T = ĒøงïĉéǰǰǰǰǰNm 
 

5ǰ= ǰ
୛୔ൈ଺଴଴଴଴

ଶS୒
 

 
5ǰ= ǰ

ଷହହൈ଺଴଴଴଴
ଶSൈ଻ସଶ

 = ଶଵ,ଷ଴଴,଴଴଴
ସ,଺଺ଶ.ଵଶ

 
 
  =ǰ4,568.733ǰ/N 
 
คĞćîüèĀćĒøงǰ(FPSDF) 
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Ýćกÿöกćø F ൌ ்
௥
  (4.2) 

 
5ǰ = F3 NN 

F = ĒøÜ N 

3 = øĆýöĊ N  

Fǰ= ǰ
ସହ଺଼.଻ଷଷ
଴.଴ଽ଴

 

 =ǰ50,763.700ǰN 

คŠćēöéĎúĆÿขĂÜĒøÜđÞČĂîǰ(Shear Modulus) 

 Ýćกÿöกćø Wൌ ி
஺
 (4.3) 

A  =ǰóČĚîìĊęĀîšćêĆéǰ(กüšćÜǰx ÷ćü) 

 =ǰ0.16 x 0.078 =ǰ0.01248 

A =ǰ0.012 m2 

 =ǰହ଴଻଺ଷ.଻଴଴
଴.଴ଵଶସ଼

 

 =ǰ4,067,604.167 N/m2 

 
3.ǰǰñúกćøทดúĂง Finite element (FEM) 

ÝĞ ćúĂÜĒïïÿćööĉêĉขĂÜđóúćขšĂ đĀüĊę ÷Ü ǰ ēé÷Ĕßš
àĂôêŤĒüøŤ ǰAutodesk Inventor Professional àĂôĒüøŤ ǰ
Finite element (FEM)ǰđóČęĂกćøüĉđคøćąĀŤกćøĒÿéÜñúขĂÜ
ĒøÜïĉéขĂÜđóúćขšĂđĀüĊę÷ÜǰÝčéคüćöđคøĊ÷éÿĎÜÿčéàċę Üĕéš
đðøĊ÷ïđìĊ÷ïñúìćÜìùþãĊǰFEA 

 
 

øĎðìĊęǰ12ǰĕôĕîêŤđĂúĉđöîêŤǰßîĉéคüćöđคøĊ÷éìĞćĔĀšđกĉéคüćöđคøĊ÷é 
 
êćøćÜìĊęǰ3ǰñúüĉđคøćąĀŤǰēðøĒกøöĕôĕîêŤđĂúĉđöîêŤǰ(Finite Element 
Finite Element) 

Name Minimum Maximum 

Volume 39216700 mm^3 Ō 
Mass 307.851 kg Ō 

Von Mises Stress 0.00330031 MPa 10.2022 MPa 

1st Principal Stress -2.80906 MPa 14.7982ǰMPa 
3rd Principal Stress -11.8593 MPa 4.37256 MPa 

 
4.ǰÿøčð 

ÝćกกćøýċกþćĒúąกćøüĉđคøćąĀŤñúกćøêøüÝÿĂïđßĉÜ
úċกขĂÜđóúćéšćîêŠćÜǰėǰéĆÜîĊĚǰกćøêøüÝÿĂïéšü÷ÿć÷êćǰกćø
êøüÝÿĂïคüćöĒขĘÜđðøĊ÷ïđìĊ÷ïกĆïคŠćöćêøåćîüĆÿéčđĀúĘกǰ
กćøêøüÝÿĂïǰóČĚîñĉüøĂ÷ĒêกøąéĆïöĀõćคǰกćøêøüÝÿĂï
óČĚîñĉüøĂ÷ĒêกĀĆกéšü÷กúšĂÜÝčúìøøýîŤǰกćøêøüÝÿĂïìćÜ
ēúĀąüĉì÷ćǰĒúąกćøüĉđคøćąĀŤคüćöđคšîกćøĔßšēðøĒกøöĕô
ĕîêŤđĂúĉđöîêŤǰàċęÜĕéšîĞćñúกćøคĞćîüèคüćöđคšîǰöĂđêĂøŤÿŠÜ
กĞćúĆÜöćคĞćîüèǰĒúąîĞćñúกćøคĞćîüèǰคüćöđคšîöć
đðøĊ÷ïđìĊ÷ïกĆïคüćöđคšîìĊęĕéšÝćกกćøĔßšēðøĒกøöĕôĕîêŤđĂúĉ
đöîêŤǰìĞćĔĀšìøćïüŠćคŠćคüćöđคšî÷ĆÜĂ÷ĎŠĔîóĉกĆéìĊę÷ĆÜøĆïĕéšǰ
ÿćöćøëÿøčðñúกćøüĉđคøćąĀŤคüćöđÿĊ÷Āć÷ĕéšéĆÜêŠĂĕðîĊĚ 

1) CrankshaftǰขĂÜđคøČęĂÜĂĆéǰCNGǰđกĉéกćøđÿĊ÷Āć÷
ßĞćøčéǰđîČęĂÜÝćกóïÿĉęÜđÝČĂðîĔîกøąïüîกćøñúĉê 
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2) ÝčéกĞćđîĉéขĂงøĂ÷ĒêกĀĆกǰđกĉéÝćกïøĉđüèøĎìĊęĔßšĔÿŠ
îĚĞćöĆîĀúŠĂúČęî 
 

ǰǰǰขšĂđÿนĂĒนą 
đĀúĘกìĊęîĞćöćĔßšìĞćกćøìéÿĂïóïคüćöĒขĘงÿĎงÿčéǰ

271.3ǰHv óČĚîñĉüöĊøĂ÷ǰĒêกúĆกþèąđðŨîøĂ÷ǰBeach Marks 
ĒúąøĉĚüúć÷ขîćîǰ(Striations)ǰàċęงúĆกþèąøĂ÷ĒêกìĆĚงÿĂงîĊĚǰ
ĒÿéงĔĀšìøćïüŠćđðŨîกćøđÿĊ÷Āć÷đîČęĂงÝćกกćøúšćǰ(Fatigue)ǰ
ēคøงÿøšćงÝčúõćคïøĉđüèêŠćงǰėǰđßŠîǰñĉüßĆĚîîĂกǰInterface 
ĒúąÝčéกċęงกúćงขĂงđóúćǰóïēคøงÿøšćงÝčúõćคðøąกĂïéšü÷ǰ
đôÿǰPearlite &ǰFerrite Ēúą÷ĆงóïÝčéìĊęđðŨîǰDefect àċęงöĊÿĉęง
ðîđðŚŪĂîĂ÷ĎŠõć÷ĔîđîČĚĂēúĀąàċęง÷ĆงĕöŠÿćöøćøëøąïčĕéšüŠćđðŨîǰ
ÿćøßîĉéĕĀîĀćกöĊđüúćĒúąēĂกćÿǰÝąìĞćกćøýċกþćĒúą
üĉđคøćąĀŤđóČęĂđðŨîðøąē÷ßîŤêŠĂงćîéšćîüĉýüกøøö 

 
กĉตตĉกøøöปøąกćý 

งćîüĉÝĆ÷îĊĚĕéšøĆïกćøÿîĆïÿîčîÝćกǰöĀćüĉì÷ćúĆ÷đกþö
ïĆèæĉêǰÿćขćüĉýüกøøöĂčêÿćĀกćøǰĒúąðøąíćîđÝšćĀîšćìĊę
ïøĉĀćøéšćîüĉýüกøøöǰïøĉþĆìǰüĉîđîĂøŤ÷ĊęǰคĂøŤðĂđøßĆęîǰìĊę
ĂîčđคøćąĀŤĔîกćøÝĆéìĞćðøĉââćîĉóîíŤĒúąĔĀšกćøÿîĆïÿîčî
ขšĂöĎúǰĒúąǰĂĞćîü÷คüćöÿąéüกĔîกćøđกĘïขšĂöĎúงćîĔîกćø
ìĞćēคøงกćø 
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