材料力學(Mechanics of Materials)
Text Book: 1. Statics and Mechanics of Materials (R. C. Hibbeler)
2. Mechanics of Materials (R. C. Hibbeler)
核心能力1: 材料機械性質

a. 瞭解各種材料機械性質的定義

b. 瞭解如何由材料實驗得知相關機械性質，進而成為安全設計的參考值
1-1. Please define the meaning of: (a) homogeneous material, (b) isotropic material, (c) engineering stress, (d) engineering strain, (e) Poisson's ratio, (f) modulus of elasticity, (g) strength, (h) stiffness, (i) ductility, (j) toughness, (k) factor of safety, (l) fatigue, and (m) creep. (觀念-term definition)
1-2. Describe the events that occur when a specimen undergoes a tension test. Sketch a plausible engineering stress-strain curve and identify all significant regions and points between them. Assume that loading continues up to fracture. (觀念-stress-strain curve)
1-3. A 100-mm long rod has a diameter of 15mm. If an axial tensile load of 10kN is applied to it, determine the change in its diameter. E(elastic modulus)=70GPa, ν(Poisson’s ratio)=0.35. (計算-tensile test)
1-4. The pin in Fig. 1 is made of a material having a failure shear stress of τfail=100MPa. Determine the minimum required diameter of the pin to the nearest mm. Apply a factor of safety F.S.=2.5 against shear failure. (計算-safety design)
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核心能力2: 學會計算出結構在負載作用下產生的應力與應變量
a. 瞭解如何正確畫出結構之自由體圖(free body diagram)並列出合適的平衡方程式輔助解題
b. 學會結構在分別受到靜定與靜不定型態之軸向負載(axial load)、扭轉(torsion)與彎曲(bending)等作用時，如何計算產生之應力及應變量，並達成適當安全設計的目標
2-1. If the 20-mm diameter rod in Fig.2 is made of A-36 steel (E=200GPa), and the stiffness of the spring is k=50 MN/m. Determine the displacement of end A when the 60 kN force is applied. (計算-axial load-靜定)
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2-2. The A-36 steel bar shown in Fig.3 is constrained to just fit between two fixed supports when T1=30°C. If the temperature is raised to T2=60°C, determine the average normal thermal stress developed in the bar. Take Est=200GPa, αst=12(10)-6/°C. (計算-axial load-熱效應+靜不定)
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2-3. A solid steel shaft AB shown in Fig.4 is to be used to transmit 3750 W from the motor M to which it is attached. If the shaft rotates at ω=175 rpm and the steel has an allowable shear stress of τallow=100 MPa, determine the required diameter of the shaft to the nearest mm. (觀念+計算-torsion-動力傳遞元件設計)
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2-4. Draw the shear and moment diagrams for the beam shown in Fig. 5. (觀念+計算-bending-剪力彎矩圖)
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