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Preface 
Vocabularies for Mechanical engineering   

 

English words that are used to name objects or techniques 

of use.  Words spoken both directly and these theoretical 

practices will be arranged in this book.   By the structure 

of the content those words will be quoted with an 

explanation appended.  Some items may be used at the 

same time and complement each other as some words.  

The author and editor tried to follow the usage and 

commonly known things in lessons and daily life to get 

200 words of Vocabularies for Mechanical engineering   

 

ค ำศพัทว์ศิวกรรมเครือ่งกล 

 

ค ำภำษำองักฤษที่ใชเ้รยีกวตัถุหรอืเทคนิคกำรใชง้ำน หนังสอืเล่มนีจ้ะ

รวบรวมค ำพูดทัง้โดยตรงและเชงิปฏิบตัิเหล่ำนีไ้ว ้ตำมโครงสรำ้งของ

เนือ้หำค ำเหล่ำนั้นจะยกมำพรอ้มค ำอธบิำยต่อทำ้ย บำงรำยกำรอำจใช ้

พรอ้มกันและเสริมกันเป็นค ำบำงค ำได ้ผู เ้ขียนและบรรณำธิกำร

พยำยำมติดตำมกำรใชแ้ละสิ่งรูท้ ั่วไปในบทเรยีนและชวีิตประจ ำวัน

เพือ่ใหไ้ดค้ ำศพัทว์ศิวกรรมเครือ่งกล จ ำนวน 200 ค ำ 
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Sample 

Mechanical Engineering: 

1. Mechanical 

2. Force 

3. Motion 

4. Energy 

5. Friction 

6. Turbine 

7. Gear 

8. Lubrication 

9. Heat transfer 

10. Fluid dynamics 

11. Thermodynamics 

12. Materials science 

13. Machine design 

14. Robotics 

15. Manufacturing 

16. Control systems 

17. Vibration analysis 

18. Stress analysis 

19. Mechatronics 

20. Automotive engineering 
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These words can be used as object names or to describe 

various techniques and concepts used in the respective 

fields. The book aims to provide explanations and 

examples for each word mentioned above, helping 

aspiring engineers understand and prepare for their future 

careers. 
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Contents 
 

Page 12 Introductions 

 

Page 18-103 

1. Mechanism 

2. Kinematics 

3. Dynamics 

4. Friction 

5. Torque 

6. Force 

7. Stress 

8. Strain 

9. Load 

10. Deformation 

11. Vibration 

12. Fatigue 

13. Creep 

14. Elasticity 

15. Plasticity 

16. Yield strength 
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17. Tensile strength 

18. Shear strength 

19. Resilience 

20. Hardness 

21. Ductility 

22. Brittle 

23. Crack propagation 

24. Failure analysis 

25. Thermal expansion 

26. Heat transfer 

27. Thermodynamics 

28. Fluid mechanics 

29. Pressure 

30. Flow rate 

31. Turbulence 

32. Mass flow rate 

33. Reynolds number 

34. Bernoulli's equation 

35. Compressible flow 

36. Incompressible flow 

37. Pump 

38. Compressor 
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39. Fan 

40. Nozzle 

41. Valve. 

42. Piston 

43. Crankshaft 

44. Camshaft 

46. Transmission 

47. Gear 

48. Bearing 

49. Belt drive 

50. Chain drive 

 

Page 104-211 

51. Coupling 

52. Actuator 

53. Sensor 

54. Controller 

55. Automation 

56. Robotics 

57. CAD (Computer-Aided Design) 

58. CAM (Computer-Aided Manufacturing) 
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59. FEA (Finite Element Analysis) 

60. HVAC (Heating, Ventilation, and Air Conditioning) 

61. Refrigeration 

62. Power plant 

64. Steam turbine 

65. Gas turbine 

66. Diesel engine 

67. Internal combustion engine 

68. Automobile engineering 

69. Aerospace engineering 

70. Materials science 

71. Metallurgy 

72. Alloy 

73. Casting 

74. Forging 

75. Welding 

76. Brazing 

77. Soldering 

78. Machining 

79. Milling 
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80. Turning 

81. Drilling 

82. Grinding 

83. EDM (Electrical Discharge Machining) 

84. 3D printing 

85. Assembly 

87. Safety engineering 

90. Quality control 

91. Six Sigma 

92. Lean manufacturing 

93. Supply chain management 

95. Prototyping 

96. Reverse engineering 

97. Lubrication 

98. Bearing lubrication 

99. Gear lubrication 

100. Seals 

 

Page 213-316 

101. Gasket 

102. O-ring 

103. Filtration 
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104. Hydraulics 

105. Pneumatics 

106. Valve actuation 

107. Spring 

108. Electric motor 

109. Generator 

110. Power transmission 

111. Renewable energy 

112. Solar energy 

113. Wind energy 

114. Biomass 

115. Fluid power 

116. Compressed air 

117. Compressed gas 

118. Cogeneration 

119. Heat exchanger 

120. Boiler 

121. Condenser 

122. Pumping station 

123. Conveying systems 

124. Conveyor belt 

125. Piping system 
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126. Pipe fittings 

127. Pressure vessel 

128. Heat exchanger 

129. Linkage 

130. Kinetic energy 

131. Potential energy 

132. Hydropower 

133. Geothermal energy 

134. Nuclear power 

135. Electric power 

136. Efficiency 

137. Turbomachinery 

138. Gearbox 

139. Robotics 

140. Control system 

141. Robotics control 

142. Feedback control 

143. Process control 

144. System integration 

145. Instrumentation 

146. MPPT (Maximum Power Point Tracking) 
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147. PLC (Programmable Logic Controller)148. CNC 

(Computer Numerical Control) 

149. Haptic technology 

150. Mechatronics 

 

Page 317-436 

151. opt mechanics 

152. Solid mechanics 

153. Finite element method 

154. Strength of materials 

155. Material testing 

156. Composite materials 

157. Properties of materials 

158. Mechanical properties 

159. Electrical properties 

160. Thermal properties 

161. Control theory 

162. Robotics kinematics 

163. Robotics dynamics 

165. Robotics sensors 

166. Robot programming 

167. Robotics controls 
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168. Robotics actuators 

169. Robotics system design 

170. Computer vision 

171. Machine learning 

172. Artificial intelligence 

173. Neural networks 

174. Fuzzy logic 

175. Predictive maintenance 

176. Condition monitoring 

177. Failure mode and effects analysis 

178. Thermoelectric cooling 

179. Nanotechnology 

180. Quantum mechanics 

181. Superconductivity 

182. Acoustics 

183. Oscillation 

184. Natural frequencies 

185. Mechanical resonance 

186. Damping 

187. Material selection 

188. Stress analysis 

189. Strain analysis 



P a g e  13 | 439 

 

190. Torsion 

191. Bending 

192. Beam theory 

193. Stress concentration 

194. Shaft design 

195. Bearing design 

196. Gear design 

197. Blower 

198. Heat sink 

199. Combustion engine design 

200. Control valve 
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Introductions  
 

What is Mechanical engineering? 

 

Mechanical engineering is a branch of engineering that 

applies principles of physics, materials science, and 

mathematics to design, analyze, and manufacture 

mechanical systems. It involves the study of motion, 

energy, and forces and their application to building and 

maintaining machines and structures. 

 

Mechanical engineers work in various industries, 

including automotive, aerospace, energy, manufacturing, 

and robotics. They play a key role in designing, 

developing, and maintaining mechanical systems and 

devices that are used in everyday life, ranging from small 

components to large-scale machinery. 

The role of a mechanical engineer includes: 

 

1. Design and Development: Mechanical engineers are 

involved in the design and development of mechanical 
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systems and products. They use computer-aided design 

(CAD) software to create models, analyze their 

functionality, and optimize their performance. They 

consider factors such as strength, durability, reliability, 

cost-effectiveness, and safety. 

 

2. Analysis and Simulation: Mechanical engineers perform 

analysis and simulations to evaluate the performance of 

mechanical systems. They use mathematical models and 

computer simulations to assess factors like stress, 

vibration, fluid flow, and heat transfer. This helps in 

improving the efficiency and functionality of the systems. 

 

3. Manufacturing and Production: Mechanical engineers 

are responsible for manufacturing and production 

processes. They work on selecting and designing the 

appropriate manufacturing methods and processes to 

ensure efficient production of components and systems. 

They may also oversee the production process to ensure 

quality control and adherence to specifications. 
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4. Testing and Evaluation: Mechanical engineers conduct 

tests and evaluations on mechanical systems to ensure 

they meet design specifications and functional 

requirements. They analyze test data, identify problems 

or areas for improvement, and make necessary 

modifications to enhance performance. 

 

5. Maintenance and Repair: Mechanical engineers are 

involved in the maintenance and repair of mechanical 

systems and equipment. They develop maintenance 

schedules, conduct inspections, and troubleshoot issues 

to ensure optimal performance and longevity of 

mechanical systems. 

 

6. Research and Innovation: Mechanical engineers 

contribute to research and development activities to 

improve existing technologies or develop new ones. They 

work on innovations in areas such as sustainable energy, 

robotics, automation, and materials science. 

 

Mechanical engineering requires a strong foundation in 

mathematics, physics, and engineering principles. It 
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involves problem-solving skills, creativity, attention to 

detail, and a thorough understanding of manufacturing 

processes and materials. Mechanical engineers play a 

critical role in shaping the design, functionality, and 

efficiency of mechanical systems and contribute to 

technological advancements across various industries. 

 

วศิวกรรมเครือ่งกลคอือะไร? 

 

วิศวกรรมเครือ่งกลเป็นสำขำวิชำวิศวกรรมศำสตรท์ี่ใชห้ลกักำรทำง

ฟิสกิส ์วสัดุศำสตร ์และคณิตศำสตรใ์นกำรออกแบบ วเิครำะห ์และผลติ

ระบบเครือ่งกล เป็นกำรศกึษำเกีย่วกบักำรเคลือ่นไหว พลงังำน และแรง 

ตลอดจนกำรประยุกตใ์ชใ้นกำรสรำ้งและบ ำรุงรกัษำเครือ่งจกัรและ

โครงสรำ้ง 

 

วศิวกรเครือ่งกลท ำงำนในอุตสำหกรรมต่ำงๆ รวมถงึยำนยนต ์กำรบิน

และอวกำศ พลงังำน กำรผลติ และหุ่นยนต ์พวกเขำมบีทบำทส ำคญัใน

กำรออกแบบ พฒันำ และบ ำรุงรกัษำระบบและอุปกรณท์ำงกลที่ใชใ้น

ชวีิตประจ ำวนั ตัง้แต่ส่วนประกอบขนำดเล็กไปจนถงึเครือ่งจกัรขนำด

ใหญ ่

 

บทบำทของวศิวกรเครือ่งกลประกอบดว้ย: 
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1. กำรออกแบบและพฒันำ: วศิวกรเครือ่งกลมีส่วนรว่มในกำรออกแบบ

และพัฒนำระบบและผลิตภณัฑเ์ครือ่งกล พวกเขำใชซ้อฟตแ์วรก์ำร

ออกแบบโดยใชค้อมพิวเตอรช์่วย (CAD) เพื่อสรำ้งแบบจ ำลอง 

วิเครำะหฟั์งกช์นักำรท ำงำน และเพิ่มประสิทธิภำพกำรท ำงำน โดย

ค ำนึงถงึปัจจยัต่ำงๆ เชน่ ควำมแข็งแกรง่ ควำมทนทำน ควำมน่ำเชือ่ถอื 

ควำมคุม้ค่ำ และควำมปลอดภยั 

 

2. กำรวิเครำะหแ์ละกำรจ ำลอง: วิศวกรเครือ่งกลท ำกำรวิเครำะหแ์ละ

จ ำลองเพื่อประเมินประสิทธิภำพของระบบเครื่องกล พวกเขำใช ้

แบบจ ำลองทำงคณิตศำสตรแ์ละกำรจ ำลองดว้ยคอมพิวเตอรเ์พื่อ

ประเมนิปัจจยัต่ำงๆ เชน่ ควำมเครยีด กำรสั่นสะเทอืน กำรไหลของของ

ไหล และกำรถ่ำยเทควำมรอ้น ซึง่จะชว่ยในกำรปรบัปรุงประสิทธภิำพ

และกำรท ำงำนของระบบ 

 

3. กำรผลิตและกำรผลิต: วิศวกรเครือ่งกลมีหนำ้ที่รบัผิดชอบในกำร

ผลติและกระบวนกำรผลติ พวกเขำท ำงำนในกำรเลอืกและออกแบบวธิี

และกระบวนกำรผลิตที่เหมำะสมเพื่อใหแ้น่ใจว่ำกำรผลติส่วนประกอบ

และระบบมีประสทิธภิำพ พวกเขำยงัอำจดูแลกระบวนกำรผลิตเพื่อให ้

มั่นใจในกำรควบคุมคุณภำพและกำรปฏบิตัติำมขอ้ก ำหนด 

 

4. กำรทดสอบและประเมินผล: วศิวกรเครือ่งกลด ำเนินกำรทดสอบและ

ประเมินผลระบบเครือ่งกลเพื่อใหแ้น่ใจว่ำเป็นไปตำมขอ้ก ำหนดกำร
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ออกแบบและขอ้ก ำหนดดำ้นกำรท ำงำน พวกเขำวิเครำะหข์อ้มูลกำร

ทดสอบ ระบุปัญหำหรอืจดุทีต่อ้งปรบัปรุง และท ำกำรแกไ้ขทีจ่ ำเป็นเพื่อ

ปรบัปรุงประสทิธภิำพ 

 

5. กำรบ ำรุงรกัษำและกำรซอ่มแซม: วศิวกรเครือ่งกลมีส่วนรว่มในกำร

บ ำรุงรกัษำและซ่อมแซมระบบและอุปกรณเ์ครือ่งกล พวกเขำพัฒนำ

ตำรำงกำรบ ำรุงรกัษำ ด ำเนินกำรตรวจสอบ และแกไ้ขปัญหำเพื่อให ้

มั่นใจถึงประสิทธิภำพสูงสุดและอำยุกำรใชง้ำนที่ยำวนำนของระบบ

กลไก 

 

6. กำรวิจยัและนวตักรรม: วิศวกรเครือ่งกลมีส่วนรว่มในกจิกรรมกำร

วิจยัและพัฒนำเพื่อปรบัปรุงเทคโนโลยีที่มีอยู่หรอืพัฒนำเทคโนโลยี

ใหม่ พวกเขำท ำงำนเกีย่วกบันวตักรรมในดำ้นต่ำงๆ เชน่ พลงังำนที่

ย ั่งยนื หุ่นยนต ์ระบบอตัโนมตั ิและวสัดุศำสตร ์

 

วศิวกรรมเครือ่งกลจ ำเป็นตอ้งมรีำกฐำนทีแ่ข็งแกรง่ในดำ้นคณิต 

ศำสตร ์ฟิสกิส ์และหลกักำรทำงวศิวกรรม โดยเกีย่วขอ้งกบัทกัษะกำร

แกป้ัญหำ ควำมคิดสรำ้งสรรค ์ควำมใส่ใจในรำยละเอียด และควำม

เขำ้ใจอย่ำงถ่องแทเ้กีย่วกบักระบวนกำรผลติและวสัดุ วศิวกรเครือ่งกลมี

บทบำทส ำคญัในกำรก ำหนดรูปแบบกำรออกแบบ ฟังกช์นักำรท ำงำน 

และประสิทธิภำพของระบบเครือ่งกล และมีส่วนช่วยในกำรพัฒนำ

ควำมกำ้วหนำ้ทำงเทคโนโลยใีนอุตสำหกรรมต่ำงๆ 
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200 vocabularies specific to 

Mechanical Eengineering 
 

1. Mechanism 

In mechanical engineering, a mechanism refers to a 

system of interacting components that work together to 

perform a specific task or function. It involves the study 

and understanding of the arrangement, behavior, and 

movement of various parts within a machine or 

equipment. Mechanisms can be complex or simple, and 

they can involve various types of motion, such as rotary, 

linear, reciprocating, or oscillating. Understanding 

mechanisms is crucial in designing machines, analyzing 

their performance, and predicting their behavior. 

 

2. Kinematics 

In mechanical engineering, kinematics is the branch of 

mechanics that deals with the study of motion without 

considering the forces or moments that cause it. It 

focuses on describing the motion of objects, analyzing 

their positions, velocities, and accelerations, and 
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understanding how they change over time. Kinematics 

can be applied to various types of motion, such as linear, 

rotational, or complex motion involving multiple parts or 

bodies. It involves the use of mathematical equations, 

graphs, and diagrams to represent and analyze the 

motion of objects. Kinematics plays a crucial role in 

designing and analyzing mechanical systems and is often 

used in fields such as robotics, automotive engineering, 

and machine design. 

 

3. Dynamics 

In mechanical engineering, dynamics refers to the branch 

of mechanics that deals with the study of motion and the 

forces or moments that cause it. It involves analyzing the 

behavior and interaction of objects under the influence 

of various forces, such as gravity, friction, or applied 

loads. Dynamics focuses on understanding how objects 

move and respond to these forces, as well as predicting 

their future behavior and stability. It involves the 

application of Newton's laws of motion, equations of 

motion, and principles of energy and momentum to 

analyze and solve problems related to motion, forces, 
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and the resulting effects on mechanical systems. 

Dynamic analysis is crucial in designing and optimizing 

mechanical systems to ensure their performance, 

efficiency, and safety. It is commonly used in areas such 

as vehicle dynamics, structural analysis, and machine 

design. 

 

4. Friction 

Friction in machine engineering refers to the resistance 

or force that opposes the relative motion or attempted 

motion between two surfaces in contact. It is a natural 

phenomenon that occurs when there is relative motion 

or an attempt to move between two objects in contact. 

Friction can affect the performance and efficiency of 

machines and mechanical systems. 

 

Friction can be categorized into two types: static friction 

and kinetic friction. Static friction is the force that resists 

the motion of an object that is at rest. It prevents an 

object from moving until a sufficient force is applied to 

overcome it. Kinetic friction, on the other hand, is the 
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force that opposes the motion of an object that is 

already in motion. 

 

Friction is influenced by various factors such as the 

nature of the surfaces in contact, their roughness, the 

force pressing the surfaces together (normal force), and 

the lubrication between the surfaces. Engineers often 

consider frictional forces when designing mechanical 

systems to ensure proper functioning, reduce wear and 

tear, and improve efficiency. Strategies to mitigate 

frictional effects include lubrication, surface treatments, 

and the use of materials with low coefficients of friction. 

 

5. Torque 

In machine engineering, torque refers to the rotational 

force applied to an object or component. It is a measure 

of the tendency of a force to cause an object to rotate 

about an axis or pivot point. Torque is typically denoted 

by the symbol 'τ' or 'T' and is often measured in units of 

Newton-meters (Nm) or foot-pounds (lb-ft). 
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Torque can be calculated by multiplying the applied 

force by the distance between the axis of rotation and 

the point of application of force. Mathematically, torque 

(τ) is given by the equation τ = F × d × sin(θ), where F 

represents the applied force, d represents the distance 

from the axis of rotation, and θ represents the angle 

between the force vector and the line joining the axis 

and the point of application. 

 

Torque is a significant parameter in machine engineering 

as it is responsible for causing rotational motion in 

various mechanical systems such as engines, motors, 

gears, and shafts. It is important to consider torque 

requirements in the design and selection of mechanical 

components to ensure proper functioning and avoid 

overload or failure. The ability to generate and transmit 

torque efficiently is essential for the performance and 

operation of many machines and devices. 

 

6. Force 

In machine engineering, force refers to a physical 

quantity that produces an effect on an object or system 
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by changing its state of motion or shape. It is an external 

influence that can cause an object to accelerate, 

decelerate, or deform. 

 

Force is typically represented by the symbol 'F' and is 

measured in units of Newtons (N) or pounds (lb). It can 

be applied in different directions and can have varying 

magnitudes. 

 

Force is a fundamental concept in machine engineering 

as it is essential for the analysis, design, and operation of 

mechanical systems. Forces are responsible for 

transmitting power, providing motion, and overcoming 

resistance or friction in machines. They are also crucial in 

determining the strength and stability of components 

and structures. 

 

Engineers need to consider forces in the design and 

analysis of machine components to ensure they can 

withstand the applied loads and forces without failure. 

This involves calculating and understanding the forces 

acting on different parts of a machine, such as bearings, 
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gears, shafts, and structural elements, to ensure they are 

appropriately sized, materials are selected appropriately, 

and stress and deformation levels are within acceptable 

limits. 

 

7. Stress 

In machine engineering, stress refers to the internal force 

or pressure that develops within a material when it is 

subjected to external load or forces. It is a measure of the 

resistance of a material to deformation caused by these 

applied forces and is characterized by the distribution of 

forces within the material. Stress is an important 

consideration in machine design as it helps determine 

the strength and durability of components, ensuring that 

they can withstand the expected operating conditions 

without failure. 

 

8. Strain 

In machine engineering, strain refers to the measure of 

deformation that occurs in a material when it is subjected 

to external forces or loads. It is the ratio of the change in 

length or dimension of a material to its original length or 
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dimension. Strain is a response of a material to applied 

stress, representing how much it has been stretched, 

compressed, twisted, or bent under the influence of 

external forces. Understanding the strain is crucial in 

machine engineering as it helps in determining the 

deformation and potential failure of components, 

predicting their performance, and ensuring their 

structural integrity. 

 

9. Load 

In machine engineering, load refers to the forces or 

external loads applied to a machine or its components. 

These loads can be static (constant) or dynamic (varying), 

and they can include various types of forces such as 

compression, tension, shear, bending, and torsion. 

 

The load applied to a machine or its components can 

come from various sources, including the weight of the 

materials being processed, the force exerted by other 

mechanical components, the pressure of fluids, or 

external factors such as wind or gravity. 
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Understanding and analyzing the loads is important in 

machine engineering as it helps determine the strength, 

stability, and durability of the machine and its 

components. Proper design and consideration of the 

loads are crucial to ensure that the machine can safely 

and efficiently withstand and operate under the expected 

load conditions without failure. 

 

10. Deformation 

In machine engineering, deformation refers to the 

change in shape or size of a component or material when 

subjected to external forces, loads, or temperature 

changes. It can occur in various forms, including 

elongation, compression, bending, twisting, or shearing. 

 

Deformation is a natural response of materials to applied 

forces and is typically measured by the amount of strain 

induced in the material. It is important to consider 

deformation in machine engineering as excessive 

deformation can lead to malfunction, reduced 

performance, or failure of the components or the entire 

machine. 
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Engineers need to carefully evaluate and specify the 

allowable deformation limits for different machine parts, 

ensuring that they remain within an acceptable range to 

avoid any adverse effects on the machine's functionality, 

reliability, and safety. Proper material selection, design, 

and engineering analysis are crucial to minimize 

deformation and ensure the desired performance and 

longevity of the machine. 

 

11. Vibration 

In machine engineering, vibration refers to the oscillatory 

motion or movement of a machine or its components 

about a reference point. It occurs due to dynamic forces 

acting on the machine, such as unbalanced loads, 

misalignment, mechanical looseness, or external 

influences. 

 

Vibration can be categorized into different types, 

including: 

 

1. Free vibrations: These occur when a machine or 

component vibrates naturally without any external force 
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applied. It is based on the mechanical properties and 

characteristics of the system. 

 

2. Forced vibrations: These occur when a machine or 

component vibrates due to the application of external 

forces or excitation. These external forces could be from 

the machine's operation, such as rotating parts or 

reciprocating motion, or from external sources like 

nearby equipment or environmental factors. 

 

Vibration in machine engineering is a significant 

consideration because it can lead to a range of 

consequences, including increased wear and tear, 

reduced component lifespan, poor performance, 

decreased accuracy, noise generation, and even 

structural damage. Excessive vibration can also affect the 

comfort and safety of machine operators. 

 

Engineers employ various methods to control and 

manage vibration in machines, such as balancing rotating 

parts, using dampening materials, implementing 

vibration isolators, optimizing machine design, and 
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conducting regular maintenance and inspections. The 

goal is to minimize vibration and ensure smooth and 

efficient operation, enhance machine reliability, and 

mitigate potential risks associated with excessive 

vibration. 

 

12. Fatigue 

In machine engineering, fatigue refers to the 

phenomenon of failure or damage to a material or 

component that occurs over time due to repeated or 

cyclic loading. Fatigue failure typically occurs when a 

material is subjected to alternating stress levels below its 

ultimate strength but continues for a significant number 

of cycles. 

 

When a machine or its components are subjected to 

repeated loading or cyclic stress, small cracks can initiate 

and propagate within the material, leading to fatigue 

failure. Factors such as stress concentrations, material 

properties, surface conditions, and load magnitudes all 

influence the rate of crack growth and eventual failure. 
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Fatigue failure is a significant concern in machine 

engineering because it can result in sudden and 

catastrophic failure of critical components. To prevent 

fatigue failures, engineers employ various strategies, 

including material selection for high fatigue strength, 

proper design with considerations for stress 

concentrations and loadings, implementing surface 

treatments to improve fatigue resistance, and regular 

inspection and maintenance to detect and address 

potential fatigue-related issues. 

 

Fatigue analysis and testing are also commonly 

conducted during the design and development phase of 

a machine to evaluate its expected fatigue life and 

ensure that it meets required safety and performance 

standards. By understanding and managing fatigue, 

engineers can enhance the durability and reliability of 

machines and minimize the risk of unexpected failures. 

 

13. Creep 

In machine engineering, creep refers to the gradual 

deformation or change in shape of a material that occurs 
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over time when the material is subjected to a constant 

load or stress at elevated temperatures. Unlike plastic 

deformation, which occurs immediately when the 

material is subjected to a high enough stress, creep is a 

time-dependent phenomenon that happens over an 

extended period. 

 

When a material is exposed to sustained high 

temperatures, the atoms or molecules in the material 

gradually rearrange themselves, leading to a slow and 

continuous deformation, even at constant stress levels. 

This deformation is known as creep. 

 

Creep can cause dimensional changes, such as 

elongation or deformation, and can compromise the 

mechanical properties and integrity of the material or 

component. It is particularly important to consider in 

applications where high temperatures and prolonged 

loading are present, such as in power plants, boilers, and 

gas turbine engines. 
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To mitigate creep, engineers can use materials with high-

temperature strength and resistance to creep, employ 

protective coatings, improve cooling systems, and 

carefully monitor and control operating temperatures 

and stresses. Creep testing and analysis are also 

conducted during the design and development stages to 

understand the expected performance and creep 

characteristics of materials. 

 

By understanding and accounting for creep, engineers 

can ensure the durability and reliability of machine 

components, minimizing the risk of deformation or 

failure over time. 

 

14. Elasticity 

In machine engineering, elasticity refers to the property 

of a material to undergo temporary deformation when 

subjected to an external force or load and return to its 

original shape and size once the force is removed. In 

other words, it represents the ability of a material to 

deform under stress and regain its original form when 
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the stress is removed, without causing permanent 

damage. 

 

Elasticity is an important consideration in machine 

design as it allows materials and machine components to 

absorb and redistribute forces and loads, contributing to 

the overall flexibility, resilience, and performance of the 

machine. It helps prevent excessive deformation, 

minimize stress concentrations, and ensure that the 

machine can withstand different operating conditions 

without permanent deformation or failure. 

 

Mechanical engineers often analyze the elasticity of 

materials through stress-strain relationships, such as 

using the modulus of elasticity or Young's modulus, 

which quantifies the relationship between stress and 

strain in a material. By understanding and considering 

the elastic behavior of materials, engineers can 

determine appropriate material selection, dimensioning, 

and design principles to maintain the desired 

functionality, safety, and efficiency of the machine. 
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15. Plasticity 

In machine engineering, plasticity refers to the property 

of a material to undergo permanent deformation or 

change in shape when subjected to an external force or 

load. Unlike elastic deformation, where the material can 

return to its original form after the force is removed, 

plastic deformation involves a permanent change in the 

material's shape and structure. 

 

When a material is subjected to stress exceeding its yield 

point, the atomic or molecular structure undergoes 

rearrangement or flow, resulting in a permanent change 

in shape. Plasticity allows materials to undergo 

deformation without fracturing or breaking, making it 

useful in applications where shaping, forming, or 

molding is required. 

 

Plasticity is an important concept in machine engineering 

as it affects the design, manufacturing, and performance 

of machine components. Engineers consider the plastic 

behavior of materials during the design phase to ensure 
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that components can withstand the expected forces and 

deformations without failure or excessive strain. 

 

Plasticity is often analyzed using stress-strain curves, 

specifically by studying the yield point, yield strength, 

and various material properties related to plastic 

deformation. By understanding and predicting the plastic 

behavior of materials, engineers can optimize machine 

design, select appropriate materials, and implement 

processes like bending, forming, or pressing operations 

to shape components. 

 

However, it is important to control and limit plastic 

deformation in machine components to prevent 

unexpected failure or reduced performance. Engineers 

typically specify maximum allowable plastic deformation 

limits and implement measures, such as reinforcement or 

heat treatment, to enhance the strength and resistance 

to plasticity in critical machine parts. 

16. Yield strength 

In machine engineering, yield strength refers to the 

stress or load at which a material begins to exhibit plastic 
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deformation, that is, when it undergoes permanent 

deformation without any increase in applied stress. It is a 

crucial mechanical property of a material and is often 

used as a design parameter to determine whether a 

material is suitable for a specific application or load 

condition. 

 

When a material is subjected to increasing stress, it goes 

through an elastic region, where the material deforms 

elastically and returns to its original shape when stress is 

removed. Beyond a certain point, known as the yield 

point, the material undergoes plastic deformation, 

causing a permanent change in shape or size. 

 

The yield strength represents the stress value at which 

the material transitions from elastic deformation to 

plastic deformation. It is typically determined by 

conducting tensile tests on representative samples of the 

material. The yield strength is measured and reported in 

units of force per unit area, such as megapascals (MPa) or 

pounds per square inch (psi). 
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The yield strength is an essential parameter in machine 

engineering because it helps engineers ensure the 

structural integrity and safety of machine components. 

By selecting materials with appropriate yield strength for 

different machine parts and considering the expected 

loads, engineers can design machines that can safely and 

reliably withstand operational stress without 

experiencing excessive plastic deformation or failure. 

 

17. Tensile strength 

In machine engineering, tensile strength refers to the 

maximum stress or load a material can withstand before 

it fails or breaks under tension. It is a measure of the 

material's resistance to being pulled apart or stretched 

and is an important mechanical property considered in 

design and material selection for machine components. 

 

Tensile strength is determined through a tensile test, 

where a specimen of the material is subjected to an 

increasing load until it fractures. The highest load that 

the material can withstand before it breaks is recorded as 

the tensile strength. 
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Tensile strength is reported in units of force per unit 

area, such as megapascals (MPa) or pounds per square 

inch (psi). It is a crucial parameter in machine 

engineering as it helps engineers determine the 

maximum load or stress a material can withstand in 

tension without fracturing or failure. 

 

By considering the tensile strength, engineers can choose 

materials with appropriate strength for different machine 

parts based on the expected tensile loads. It ensures that 

the components can safely handle the intended 

operating conditions without experiencing catastrophic 

failure or excessive deformation. Additionally, tensile 

strength also provides insight into the overall reliability 

and structural integrity of machine components, helping 

ascertain their performance capabilities under tension. 

 

18. Shear strength 

In machine engineering, shear strength refers to the 

maximum stress or load a material can withstand before 

it fails or fractures under shear, which involves forces 

parallel to the cross-sectional area of the material. It 
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represents the material's resistance to being cut, sliced, 

or deformed when subjected to opposing forces in 

opposite directions along parallel planes. 

 

Shear strength is a crucial mechanical property 

considered in machine design and material selection, as 

many machine components experience shear forces 

during operation. Examples include cutting tools, 

fasteners, gears, and shafts. Understanding the shear 

strength of materials helps engineers ensure that these 

components can withstand shear loads without failure or 

excessive deformation. 

 

The measurement of shear strength involves conducting 

shear tests or analyzing stress-strain curves under shear 

loading. Shear strength is reported in units of force per 

unit area, such as megapascals (MPa) or pounds per 

square inch (psi). 

 

By considering the shear strength, engineers can select 

materials with appropriate strength for different machine 

parts based on their expected shear loads. It ensures that 
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components can safely handle the encountered shear 

forces without experiencing shear-related failures such as 

fractures or excessive deformation. Additionally, shear 

strength plays a critical role in evaluating the reliability 

and structural integrity of machine components 

subjected to shear forces. 

 

19. Resilience 

In machine engineering, resilience refers to the ability of 

a material to absorb and store energy when subjected to 

elastic deformation and then release that energy upon 

unloading. It is a measure of the material's ability to 

withstand impact or sudden loadings while recovering its 

original shape and size once the load is removed. 

 

Resilience is an important property in machine 

engineering as it relates to the material's ability to 

absorb and dissipate energy without undergoing 

permanent deformation or failure. It helps determine the 

material's impact resistance, toughness, and ability to 

withstand dynamic or sudden loading conditions. 
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The resilience of a material can be quantified using the 

modulus of resilience, which is defined as the area under 

the stress-strain curve up to the elastic limit. The 

modulus of resilience represents the elastic energy per 

unit volume that a material can absorb before reaching 

its elastic limit. 

 

By considering resilience, engineers can select materials 

with appropriate toughness and energy absorption 

capacities for machine components subjected to impact 

or sudden loadings. Components with high resilience are 

better able to withstand shocks, vibrations, and dynamic 

forces without permanent deformation or failure. 

Therefore, resilience plays a critical role in ensuring the 

reliability, durability, and safety of machines in various 

applications. 

 

20. Hardness 

In machine engineering, hardness refers to the ability of 

a material to resist indentation, scratching, or penetration 

by a harder object. It is a measure of the material's 

resistance to localized deformation or surface wear and is 


