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1. Please determine the percent ionic character of the inteI訕。mic bonrl for Ti02 . 

The electronegativities of Ti and 0 are 1. 5 ωd 3.5 , respectively. (l~%) 

2.Determìne the index for the pJane shown in lhe hexagonal unit cell given below. 
(1 0%) 

& 

"-3 

3.Mo!ybdenum forms a substituti onal solid so!ution with tungsten. W hat is the 

w叫t perc門?f m州deOllITI that m叫 be added to tungsten 川ield 削 al loy that 

contams 1 x 1 。“ Mo atoms p'er cubic centimeter. The densities of pure Mo and W 

缸e 10.22 and 19.30 g/cc, respectively. The molecu lar weights of Mo and W are 

95.94 and 183.85 g/mol , respectively. (1 5%) 

4. When α-iron is s lIbjected to an atmosphere of hydrogen gas , the concentrat ion of 

hydrogen in the iron, CH (in weight percent) , is a function of hydrogen presslIre, 

p H2 (in MPa) , and abso lllte ' tempera仙re (ηaccording to 

Cw': U4 x 1 0." 作正帥 (-~7.2 kJ/IfIG!) 
、 R T J Furthermore, the values of Do and Qd f01 

th is diffusion system 叮e 1.4 x 10.7 m2/s and 13,400 T/mol, respectively. C onsider a 

thin iron membrane 1 mm thick that is at 250 oC. What is the diffusion f1ux 

through this mem brane if the hydrogen pressure 011 one side ofthe membrane is 0.15 

MPa ( 1.48 atm), and on the olher side 7.5 MPa (74 atm). The density of iron is 

7. 87 g/cc . (1 5%) 

(背面仍有題目



攝號 159 國立成功大學一00學年度碩士班招生考試試題 共 L頁，第立頁

系所組別: 奈米科技暨微系統工程研究所

考試科目 : 材料科學 考試日期 : 02 1 9 . 節次: 3 

※考生請注意:本試題回可 口不可使用計算機

~. For a bronze alloy, the stress at which plastic deformation begins is 275 MPa (40,000 

psi). and the modulus ofelasticity is I l5 GPa (1 6.7 x 106 psi). Wha.t is the 

maximum load that may be applied to a specimen with a cross-sectional area of 325 

mm
2 

(0.5 in
2

) without plastic deformatio n7 (1 5%) 

6. A single crystal of a1 uminum is oriented for a. tensil e tes t such 出at its slip pl訂le…mal m政es an angle of 28 .1 0 with the tensile a. xis. Wh ich of the foll owing sIip 
directions is most favored? (1 5%) 

7. A fatigue test was conducted in which the mean stress was 50 MPa (7250 psi) and 

the stress ampl itude was 225 MPa (32.625 psi). What is the magnih lde of the stress 
range? (1 5%) 
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