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1. (20p的） Explain the following terms: 
（母也.ermal s拉徊， (b) s仕ain harde也時，（c) necking, ( d) elas也伽sion form呦，的

four-point bending, (f) me伽d of the 缸扭曲rmed sec世on, (g) idealized elas的plas世c

material, (h) m缸imum-normal－位ess crit扭曲，份 symmetric bend峙， G) Castigliano' s 
也eorem.

2. (2甸的） At room tempera加e (21~C) a 0.5 mm gap exists between the ends of the rods 
shown. At a later time when the temperature has reached 160。C, determine （吋 the normal 
s仕ess 扭曲e aluminum rod, (b) the change in Ieng也 of the aluminum rod. 

A1回到num

A=lS06mm2 
E=72Gl'a 
a-= 23;9 x 1cr0 /"c 

s~函且less steel 
A=774mm虫

E=l90CPa 
«= 17.3X.10-!i/"C 

3. (15pts) The design of the ge缸咀d晶晶 sys紀m shown requires 也at steel shafts of the 
same diameter be used for both AB and CD. It is fur也er required that 屯盟主三 60 MPa and 
that the 祖gle ¢v 也rough which end D of shaft CD rotates not exceed 1.5°. Knowing 也at

G = 77 GPa, determine the required diameter of the shafts. 
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4. (20pts) A rigid circular plate of 125-mm radius is attached to a solid 150 x 200 mm 
rectangular post, with the center of the plate directly above the 臼nter of the post. If a 4-kN 
force P is applied at E wi也 θ ＝ 30元 determine （吋甘單位的 at point A, (b) the stress at 
point B, ( c) the point where 也e neutral axis intersects li且eABD.

5. (15pts) A single strain gage for血ng an angleβ ＝ 3 0° with the ve此ical is used to determine 
也e gage pressure in the cylindrical steel tank shown. The cylindrical wall of the tank is 10 
mm thick, has a 900 mm 血且er diameter, and is made of a steel with E = 200 GPa and v = 

0.30. Determine 也e press叮e 扭曲E tank corresponding to a gage reading of 220 x 10-6 
mm/mm. 

i 
JI 

6. (I Opts) For the beam and loadi月 shown, determine the reaction at伽 roller support . 
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