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Ty = UyYy

Te = Geve

BB, = (0.02m) A¢ = 0.0008 m

BB
tan y,xy, = A_B] = 0.004 rad

Ye = V4 = 0.004 rad

:Sgp 958 5l eolatwl b : s duwlxo
[280(10%) N/m°1(0.004) = 1.12(10°) N/m"

[280(10°) N/m~](0.004) = 1.12(10°) N/m”
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r=0.02m

510 sy awlxo
V,=A4,t, = [1.12(10°) N/m’][20(10°) m°] = 224 N
V.= Acte = [1.12(10°) N/m*][20(107°) m’] = 22.4 N
1S 9o el 5l eolainl b i o2y ;) acwlxo

T...=7rV,+rV. = (0.02m)(22.4 N)+(0.02 m)(22.4 N)
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= 10 mm

200 mm —
_325°m
A = TIE 0.05672 rad

BB, =r A¢ = (10 mm) Adp = 0.5672 mm

BB, 0.5672 mm

fany = y = —2L = — 0.002836 rad
. W =TT B T 7200 mm r
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(Tyo)pmee = [40(107) N/m*](0.08p) = 3200p MPa 5.0 . ils 4 amgs b -]

(o) = [80(107) N/m*]1(0.08p) = 6400p MPa
10 1o 41,8 oolaiwl 050 (g alsly g0 Kol adaie o g Jol alaly (Nen alade o
T, = 3200p MPa 0.00 < p < 0.06

[ 6400p MPa 0.00 <p <0.04 m
¥ 13200p MPa 0.04 m < p <0.06 m
Yoo (10) 7.4 (MPa)

> p
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dA = 2np dp » T =I PT.o (2mp dp)
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0.06
4

0.06 .
T = j 0[3200p(10°%) ](27p dp) = [6400n(106)][%) = 65.1(10°) N - m
0 0

0.04 0.006

0.06
T=[ pteQrpdp)= [ preQapdp) + [ pr,Q2updp)
0 | 0 y 0.04
]

I e

1 ~ L/
| |

TS‘[eel TthRR
A

Tl = j 6400p(10 Y (2rp dp) = (128007)(10 )[ )
= 257(10°) N-m = 25.7 kN'm 0

0.06

0.04

06 ]
Toiass = j P[3200p(10)](27p dp) = (640011:)(106)(%4)
M 523(10°) N-m = 52.3 kKN-m
=7 _,+T, . =257kN-m+523kNm

steel

0.04
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- 22 (3142 rad) = 00436 rad  , - 1300(3 142 rad) = 0.0262 1ad
by = A5 3142 rad) = 00262 1ad by = S22 (3.142 rad) = 0.0567 rac
’ 180° ’ 4 180° " " .

i ales 1) Lt 51 SG o 4l JSC0 i IS0 5 SledSs

AA; = rp0; = (20 mm)(0.0436)
= 0.872 mm

BB, = r 0, = (20 mm)(0.0262)
= 0.524 mm

_ 44, +BB; _ 0.872 mm + 0.524 mm
AB 200 mm

Y45 = 0980 urad



CC, = reopb, = (15 mm)(0.0262)

= 0.393 mm
DD, = repds = (15 mm)(0.0262)
= 0.393 mm
CCy+DDy _ 0393 mm + 0.393 mm
CD 160 mm

Yep — —4913 prad

= rEF(I)3 = (10 mm)(0.0262)
= 0.262 mm

= 1rzrd, = (10 mm)(0.0567)
= 0.567 mm

R _FF - EE, 0.567 mm—-0.262 mm
taﬂ|YEF| ~ |YEF| - FF B 120 mm
Yep = —4913 prad
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b,

YEF &
Positive ¢ \
[ > X
v

¢, = —0.0436 rad d, = 0.0262 rad
¢y = —0.0262 rad ¢, = —0.0567 rad

Adyp = ¢2—¢; = 0.0698

45 Abup _ (20 mm) (0.0698)
V4B 4B (200 mm)

= 0.00698 rad
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r Adep = ¢3—¢, = —0.0524

_ 743 APup _ (20 mm) (0.0698)
Yaz 4B (200 mm)

= 0.00698 rad

Adpr = 94— ¢35 = —0.0305

_ Ter APgr _ (10 mm) (=0.0305)

VEF 3 120 mm

= —0.002542 rad

vy = 6980 urad Yep = —4913 urad vpr = —2542 urad



