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1. TRl ¥ d A-364 &4mf e > HEP % (modulus of elasticity ) £2 % ik
f&# (yielding stress) 4 %] 5 E=200GPa > o, =250 MPa - #75 & i* 2_ 41w
FAS 5 25x10° mm? > ABfrBGE & 5 4m > BCfrCDE & 5 2m o £ & ¢
FPIEH (4oT BlF ) a2 iE R 4 845 (permanent deformation) i
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(1) @ ZRDEE S 5 =470x10° > FIF < Renfie, 2 52 2 (10%)

() FriEhRGES (10%)

P == : ---- > P
}-7;2:420 mm—-‘
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B
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B
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4. RV Lk A R OB TS EE 5 B AheT BT e

Bk L i 4 R B 1E 4P 2 4 A %7 A28 150 MPa
fo70 MPa ¢h& T > T (E¥ @h 4§ FP L 0?2 (20%)

- 2m w5 m—=fa—].5 m-»

)

00 mm
83 GPa
4 =900 mm }
I 200 GPa

5. ¥ AW LB PR X T BT LI o B A E LA st B G
Ak e F e f W =120kN iT* {5 JF R F 2 20°C EREEE2 4 o
(4%: E=200GPa ~ A=300mm* ~ ¢ =11.7x10°/°C; 7 4¥: E=83GPa -

A=1400 mm* + ¢ =18.9x107°/°C) - (20%)

6. 4T BT A L E EH AR B o M RAES £t KRB R A W G
204 MPa £ 336 MPa » %% 4 f /7 P=982.8kN » 254 » 3 fudw H &2 48 &
AP AR o (20%)

~—300 mm—=t= 450 mm -
|]'J

E=70GPa E =200 GPa

A = 1350 mm® A = 1800 mm?
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AB £ % 4m » %7 5 AH = HG = BH = 24/2 (m)

DG £ & (4+2v2)° +(242)° =7.3910

d 58D ¥ &

7.3910

ZFY =0 = FDE'4+2\/E
7.3910

&7 @ Fy =F., =24142P
F.. = Foo = Fy = 2.6131P

d 98B ¥ 4

ZFX=0 :>FDE-2\/E -P=0 = F, =26131P P :l\

-Fp =0 =F,=24142P Fep FOE

> F=0 Foo o+ P—Fpp iy
x = = BG'T+ TS T
2 2 |
= F,,—Foo =v2P ... (@) P/ \

ZFy:O :FBG.%_FFAB'%_FCD:O e e
= Fpg + Fgg =3.4142P ... (b)

d (a)+(b)¥ # F,, =2.4142P

4 (b)-(@)7 # Fyo =P

(3) # ** A-36 4 o, =200 MPa ¥ % 2 %76 f 5 2.5x10° mm’ =25x10"° m?

¥ iv oy _Foe  050.10° =&31_P3
A 2510

= P =239.1795-10° (N) = 239.1795 (kN)

Filename: MaterMech-2020-exam1s.doc ~ by Y. T. Lee April 23, 2020



2.(1) ¥ TERRL e =470x10° > Ah:%(602—352) mm? >

Bk AEH 1P S oS E

TEYZER *‘;% Gh=E~€h %4 P=o, - A
Aupg4mL P=cg,-A=E-¢g- A
., = A
4 s 032—— =ty
A &
o & A 470-10° - % (60% — 352)
B®: g =—s=hTho 4 —310.07-10°°
E A E(GOZ)
4
o L 2L
(2) 2= PREGFE 5=0h~§+05-?
=470-10"°-140+310.07-107°-280
=0.1526 (mm)
3.
80 kN

dM,=0 =80-x-F-3=0 =F=—x

SMy=0 =80-(3-x)—F,-3=0 :>FA=80-(1—§)

*~ 80KN f §1ie% i » & fads kT > A7 AaFfHLaBRGFERp I

w5 o Fa20_F210 o 21
AE AE 22

v 21 80

v @ 80 (1——)_Z X Dx=1539 (m) = F,=39.0693 (kN)

3
P 39.0693-10° _ 55 5718.10° (Pa)=55.2718 (MPa)

A
=h
A7 30210
4

6
g = 20 = - 222M8 A0 7567 10
E, 73110

Vg = -8 = g =—v-g,, =0.35-0.7561.10° = 0.2646-10°°

al
glong

=d,(1+¢,,) =30(1+0.2646-10"%) = 30.0079 (mm)
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4 = 900 mm?* F:St
E =200 GPa

f I.5m

g o ]
T

d>M,=0 =15-F,+3-F,-2P=0 =15F +3F, =2P...(a)

d B R ORE AL 20, =0,
2 Fst ) Lst _ Fbr ) Lbr
Est ’ A%t Ebr ’ AJI’

15 R, e2
200-10°-900-10° 83-10°-300-10°°
83
= F, :mFst .. (b)

@7 E F, = 800 P =0.9423P
849

st

fw (b7 @ F, =%P =0.1955P

oy =Tt S, —o,A :%P:150-106-900-106

t

= P =143268.75 (N)=143.27 (kN)

Oy = S F = A, :%P —~70-10°-300-10°°

— P =107403.6145 (N)=107.40 (kN)
. #* P 5 107.40 kN
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Fet : FL”

dM,=0 =1.F,+4-F,-25W=0 =F, +4F, =300-10°...(a)

Zz
Zz
(64)r
o o

‘:} ;5‘ iP %Il}? 3‘[4#?] ? > %—’%-7‘;‘" 4[(5St)T + (5st)F] = (5br)T + (5br)F

; 4(ast-AT-Lst+%):abr-AT-Lbr+M

t st r " Bbor

Fol5

300-107°-200-10°
F, -3
1400-10°°-83-10°

=4(11.7-10°-20-1.5+

=18.9.10°.20-3+

F, F

P R g )
1162 300
#@) %~ (D)7 @ (—— +—)F, =100
1162 75" ™

— F,, =71086.7852 (N)=71.09 (kN)
K (a)F @ F, =15652.8698 (N)=15.65 (kN)
o, = T (190928098 _ o, 1765 105 (Pa)=52.1762 (MPa)
. 300-10
F, 71086.7852
Oy = =T AN 116
A, 1400-10

=50.7763-10° (Pa)=50.7763 (MPa)
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~—300 mm—=t=

Fa «—

=F,+F, =P

> F=0

WE A O, —8,=0

F, =205 _ 7051480 (kN)
223

@) ~ (b)T @

63

al

70 GPa

A = 1350 mm*~

450 mm -

P <« [

E = 200 GPa
A = 1800 mm"

...(a)

I:al ) I‘al _ Fst ) Lst

=F=—F ..

= =0
Aal ’ Eal Ast ’ Est

F,-300 F,-450 _
1350-70 1800-200

63 ®)

47160

~w(b)¥ @ F, =2—23P =277.6520 (kN)

- _F _ 705.1480-10°
* A, 1800-10°

o - Fa _ 277652010’
“ A, 1350-10°°

o, > 294 MPa -

=391.7489-10° (Pa) = 391.75 (MPa)

=205.6681-10° (Pa)=205.67 (MPa)

o, > 336 MPa

LT AR S R TR 0 A & AR

ST EC) N ¥4

F! =(0y)y - A, =294-10°-1800-10° = 529200 (N) =529.2 (kN)

F, =982.8 -529.2 = 453.6 (kN)

ol =294 (MPa)

o = Fa _ 4536-10°
A, 1350.10°

336-10° (Pa)=336 (MPa)

(), =391.75-294=97.75 (MPa) (44 )
(), = 336—205.67 =130.33 (MPa) (37 )
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