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= o |
K| Atzbedol Y Zof it Tt 2%t RHEE
BH?
I, = 3
O|C}. =l Welsh =0 CHS WAH=E MHe|=
L=l + Ad?
O|C}. 2t S HHE2
|_x=1_FH-|_7H
O AASICEH RAHO| 7| E=0| FHe| EAX0[M ATHE HO{H JoB 2 HY|= HHE M|Vt HRoICt.
b P g 25

1. JA| ZAtZEE ol &tH =0f| oigh BH 2Xt HHIE =
|_TH|=((2b)(2h)"3)/(3)=(16)/(3)bh"3

2. 9l ZIALZFSOf - Al Z50f| CHSE BHH 22X RHIEQL HM 2 2k2F
_ bh? _
Ig = T A=bh
O|C}.
3.8 AR EA2 xF0|M hTtE Ho{H leE 2
|_7H=I_G+Ah”*2=(bh”"3)/(12)+bh- hA2=(13)/(12)bh"3
O|C}.
4, MH|o| M 2 HS ™A
16 13 _64-13 17
I, = Tth3 - ﬁth3 = Tbh3 = Tbh3
O|C}.

MX| et
@ 0 — AlAt Z3t7t L bh30|2 2 Lt

@ X — 2bh32 A\M Zutet ci2Lt SHEE gk tbh3o|Ct,

@ X — Lbh32 HA| Z|A ol LYo Wali= Ha| ZntS Hets| whZho| ofL|Ct. SHLE 22 Y bh3o|Ct.
@ X — 2bh32 A\ At Zutet Ch2Lt SHEE gk tbh3o|Ct,

®X— bh%%—b, =0| hol ZIALZLS RbA|Q| A ThH 2t BHIE A4 8 Fo{El Y thHo| Zho]

ofL|ct. 2uk2 gte L bh3o|ct,

Qg moIE
" 3 o o
FHo| thed 2% RHUES chas| MU 20k 20| A SHO|C 7| F x B2 YO ZAZ0| ofL|2 2
Ad? = bh3g Ci3t 3bh3g o} $tct, w3t MA| ZAIZEe| 7|F 52 wrio|oz B g Argetct
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FEHEEEA | =g+ Ad’ZR 7|EX S F2! 7| TS
Mol M THS #ICP, 0] =S XILEX| 4™ ‘| + Ad?E K E0ICY.
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10. 2t E2[2] mx[& | t

of

82 D, D, F Fe| 3aAH2E 22

1P =Dil izt

7([-_ I:II-E;'E"?IO{'A-' Si11¢1= 2C , A2

sing, = D2+D1 ——— =2 Ho|d ¢ 7t E2
HHHol| A @Eﬁol—-l xfo|=?
DD,
4C
DD,
2C
DD,
C
2D, D,
C
4D, D,
C

T T HUE &7

©

® & ®

M Z2IE

2xo|ct

z2 ¥

F0{7l 3t 2|0 LAY XIS Dy, Dy, T 9| SM72|= colct,
Te{oF & 2k 91Z7| WE Lo|et BhE 27| WE Zo|o| Kfolo|ct,
Fo|gt 27 g7t ¢,7} OO R B 2 TS HEPITL,

ZO0|E L, &7 EE
Lo~ 2C+"(Dl+Dz)+L‘D“
Le=2C + (D + D;) + 021 P0*

Z0|E L2t otH

—

o
1L
w
rE

AE Z0|9 Xt0|E Fot=

O[Ct HIZHT|0M= & E2] XIE2| X7t AA7|0M = & Z2| XI5l &0l 20| S0{7IE=Z 0] =

TARAIS AFBBICE
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A & 2

o-iJ-Ij|o| EI-IoI-O| [—| 3oz O-i?-ljl I:HIEjl. |:.| JIEI. = 7I0|2|
Lo—L,= (D2 +D1)? — (D2 —D1)? _ 4D1D; _ DiD;

ac =ac c
[etM & WE Z0[2Q| Xt0|= D1D,/COo|Ct.

Okl

E
S

oot
mjo
b
d
=
ra

MX| Tt

D X — D1D5/(4C)= Alxt Z1to| 1/40] E2tStC} 2XH0IM HE 2| XS TINSHH 4D, D7t E|E 2, SHHE
A2 D1D5/CO|L},

@ X — D1D>/(2C)= AlXt Z2to| 1/20|Ck H|FZ 2| Xto|M M7= Al 48 FEs| 2ot SHt
D1D5/COILt,

®0—(Dy+D;)?2 = (D, —D;)? =4D,D,0|22 0| & 4CE LI+H D1D,/C7} EILCL,

@ X — 2D1D,/C= A&t Z1to| 2810|Ct, 3EE2 A5t 72| ™ SHHE A2 D1D,/CO|Ct.
(B X — 4D1D,/C= A&t ADto| 4HHO|Ct. 2XtO| 4D1D,E 2 HO| 4C2t A2 8H0F 5IE 2 SHIE Al
D1D,/CO|L,

AxkADIL D1DL/CO|E 2 FHEE2 (3O|CL

Al
Al

rlm
ro

QL HOIE
SHA StEH2 HIZAY|Q E-SY (D, — D1 )%/(4C)2 AA7[2 BEHE (D, + D1)?/(4C)2 F AL, MEZ2
KHOll M LE2 A4 45 29| 49+ AFESHX| o= Z10|C},

CHAl LI O = A| mhHEt

B E 200 Kto| 20| MS F Zo| Alo| 2ES 2C + LDy + D)2 HH 2743t 5, o HT 2t Kte| Mot
HITSHCL. (2 + b)? — (a — b)2 = 4abS HR3H w2 TEre 4 Lk,
o7 EoIE

2 ZtolM A 27|12t =2 27| 2] 20| Xtol= Bfe| Ml&-Kte M&’0|H, Z21ti= D1D,/CO|Ct.
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1. 4% 3 Azgols 2o WFX| S} 2ojoje| X|So| 24 Z7}
H3 faART} sz ZAECiE ATE A ofFJ| Halshs
7k (2, lolofe] 7|AE SMe SYsich)

@ WshA| Fert

@ °F 1/48) 371,
® oF 1/28) F7KIct.

-
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@ oF 28] Z7}sicY,
® o} 48] Z7}tct.
=X ZOIE
o AY AmEo| An M4T HAX|E, 90|0] XIE,
metsts 28/o|CH
=1 "z
F0iZl sk WAFX|E2 D' =2D, 90|0f X|E2 d' = 2d, =
ToHOF & 2t 71E AT A4 kOf| TSt HE T AT A
ZFolgt =: 940|0{2| 7|H|H EA0| SUSIDZ HTtery
AEE 24
QE Y AT AT M4
_ Gd*
k= 8D3n
O|Ct. m2tM G7t UHE mf k o« d4/(D3n)OICt. 240|0f X|2
A2 A0 PES FTOZ 0| ZAI2 AHRSHLL,

pl
rx
B
02

HA MF o H|E FLotH

k' _ (d'\N4/D\3/n

=)

|} Z:0{7l w2tarS thelste

" _~4 143 _ 1 _
T=2'x(3)°%x2=16x5%x2=4

O|Ct, 2t M AZE] Abd= A T O| of 4H| 7} EICE,

=0 2t Of A tH

2 48lE, B2 XIS
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o
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It A&t Bt k'/k = 40|22 SHIEH|= AT 2 A=7} oF 4Hl| Z7Hotct,

@ X —‘of 1/44 B7tetcy= S2|Ch X[E1t M40 S ZF HFSIH k'/k = 40|22 SHHZH|= of 4HY

Sttt

@ X — ek 1/28] BItotib= S2IC RREPFII R HASHH AT A= 0 JSRO 2 T 287t |,

FH| HetH|= 40|Ct, SHIZA|= oF 481 SIFStCt.

@ X —‘of 28l 7}tk = S2|Ct. 2t0|0f X| & tHete| 24, W X|E Hete| 27, f a4 Hoto| 28 g utS
Al LHSHH tHotH| = 40|Cf, SHIZA| = <F 481 S7elCt

S
>
|
o gk

Of
Ral
52
r|r
rr
um
[yl

@ O — A 23} k'/k = 40|22 AZZY A4 o 48 SIIBHCE,
QE EQIE

2010f X3 WRXIZ0| B 2847t EIHCHD oHM B} AHE| S 242 OfLIC 2folof XIZ2 EXt
47IZ0|D YRS 222 3NFO0IDE T XIS HBOR 16/8 = 267} EICk. 0f7|0f REA4T} ptoR
2445101 CHA| 2817} £l SIFR EBojoF 513 48S =Lt

ChAl LEQ 0|37 It

PR ko« d4/(D3n)S BT 2 WSS S K|47HK| HSBCt I0kS ERfe 2| Hst Al Q@4
2 Bl Fof 215 HstH|S perstc

o] ZQIE

% DY ATYS ko d4/(D3n)OICE 2H0[0} FSHE 042 YBHR|D, 2 WRRISH REASE
IHE4= BERRZIC
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2
]
(%]
(=]
3
3’.\)
)
oln
0
0z
=

12. M8 EMAHSE k= 20| 1m, ZsH ¢t
Holl QI&3tE 72kNo| 2310 E o, AIHO| 1mmZtE S0t
o| mf o] A|E2| Fol& H|(Poisson’s Ratio) =7 (T, 7|2EMY A
EE MoERAS G=1x10°N/mm’o|ct)

@05

® 04

®03

@ 0.2

® 0.1

Hehad

Ex| ZIE
FoIE5S U= DY HH S| HAAOZ NZEMYA| EE 718 5, E=2G(1 + v)E 0|8510] FOI& H vE
Tt (o
= 3e
ZF0{zl gk: 20| L= 1m = 1000mm, TtHE A = 30mm?, Q&sHE P = 72kN = 72,000N, S0{\t Z0]
6 =1mm, MHEFYAI® G = 1 x 10°N/mm?0ICt.

THolloF & gt ForS Hf volLt,

=
Fojg = ZoletotE 2| HelE 242 mm, Ne = S ot

Age 2

DY O 2o RHUAIR 6= 1L 0|22 E = L0|Ct SN MY BT R B BAIE E=2G6(1 +v)
o2z v=F —1o|Ct

W A2 KLY S0l HE Z0| HehE LIEHAT, & HK 412 M2 EHgH o HEERS A 4

FOIS HIE HZESIEZ AFE0ITt

pl
=
]
0

1. T2 EYSHH L = 1000mm, P = 72,000NO|C},
2. S Aof chste £="2%7%1%0 = 2 4 x 10°N/mm? o|ct,
3. ERAZ|4 2 A O QIS v = 24X10° 1 =12 -1 =0.20|L}.

2x1x10°
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MX| Tt

@ X — 0.5 A|4tZE0.29f CE2Ct, 0.57} OFL| 2 0.27t 2HIE Zto|Ct.

@ X — 0.4= 7|42k 0.22F CH2CY, 0.47} OfL|2} 0.27} 2HEE Zto|Ct.

(3 X — 0.32 7|42k 0.22F CH2CY, 0.30] OfL|2} 0.27} ZHEE ZtO|Ct.

@0 —E=2.4x10°N/mm?2t G=1x10°N/mm?E v=E/(2G) — 10f LTt 21} 0.22+ L X|BtLC}.
® X — 0.12 7|22k 0.22F CH2CY, 0.10] OfL|2} 0.27} ZHEE Zto|Ct.

AlA Z1b ZOMS H|= 0.20|2 2 FMEH2 4tHo|Ct,

QEFEQIE
20| 1mE 1000mmz, 3t5 72kNS 72,000NO.2 HHX| @ O™ F7} &2 AMEICt ESHE = 2G(1 + V)

OlM v=E/(2G) — 12| OFX|2} — 12 HHiEE2| X 5OtOF BICE,

CIA| L™ O A| THCt
FHAPZO| FO{X|H HXY E = PL/(AO)Z MZEMEASE 760, OCHS v=E/(2G) — 12 M ESIC}, A4t
C

a
EZHAL 6 = PL/(AE), EH A 2HAl= E = 2G(1 + v)OILCt
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13. 2HX|& 500mm, L2t 1.2MPagl |88 Ha2 87|& 2|8 M= o]
2(Longitudinal Joint) 22 SHEsIH MA 5| I3t Ee| A =)
[mm]=? (Bh Te| QIAAUT = 400MPa, OHYH = 4, O|SEEE
60%, FAI0{F= 1mmo|ct)
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@ 8
® 9

o

E:D=500mm
=1.2MPa = 1.2N/mm?

te: 0 = 400MPa
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R X
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> 4 dqr 2
Sto> po A
2 2 o X
met H0 mo >
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o
ro
0zt

to = pD/(20,n)0|1, 2| FH = t=to + cO|C}. 0|32 20| 60%0|22 0|5
Y20t NIt 220 %01.7_ Ct.

I
N
rA
o

SH2 0, =0/nO|C}. M2 0|32 U LY SHoi| MLtEZ BAFE Moot He FHE
—
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4. Z8H27} 240mm, FHEH[T} % H{E710f2] oU=7t 207021 EE
2 7|0je] 252
D 2
@ 3
®4
@5
® 6

O] M= o &o| BE A 7|0{0f| M £H|Z BS710{2| Sl+-E 7ot 7, Sel7HE| SAHLZE RES AlMdt=

2t ZSMHE| a = 240mm, S EH| ny/ny = 1/5, |15 7|0] Ql4= z; = 200|LC},
Toljof & 2t @& mo|LCt,
U ¥=2|= 2AH 7[Ho M= 2 HES =2 7t M E dhd|2|etCt,

>
oo
9'_|-
OR!
>

Al
L£EH[Q QlH|Q| # A= na/ny = Z1/Z,0ICt. Tt SS7|019] Sla== 2z, = 1000|Lt,
BE AL 7|019| O[X|H X E2 d=mzO0|22 SHHE|E a = (dh + d2)/2 =m(z1 + Z;)/20|L}. T 7]0{2|
1712|0]7| Wi 20]| O] S4IS ArEetrt.

—

Al A b

1. 8T H|E Ql4H|Z HR™ 1/5 = 20/2,0|E 2 z, = 1000|C}.

2. 2M72| 2Al0f cHISHH 240 = m(20 + 100)/2 = 60mO|LC}t.
3. 02t m = 240/60 = 4mmoO|LC},
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MXZ| mCt

DX —2E0| 2mmo|H SAHE|= 2(20 +100)/2 = 120mmO| 22 F0{ Xl 240mm<e} CI2LC} SHIE
=8 4mmoOJLCt,

@ X — R2E0| 3mmoO|H ZAHE|= 3(20 + 100)/2 = 180mmO|EE XS DtESIX| Y=L}, SH}
4mmo|LCt,

ZF
HA

i
ro

30— 2E AmmE tfUsH SAI 2|71 4(20 + 100)/2 = 240mm7t £|0] BE X1} LX| St}
@ X — BE0| 5mmo|H ZAHE|= 5(20 + 100)/2 = 300mmoO| EICt, 2HIE 242 4mmo|LC},
B X —E2E0| 6mmo|H ZAHE|= 6(20 + 100)/2 = 360mm0O| EIC} SHFZ 2+ 4mmoO|LCt,

QE EQE

£H| 1/58 SleH[Qt 22 SO 2 0t SS7|0 A5 42 75t oF ElCE 2[F 7|019] @ T
gtestE 2 ES7|0 =L 5Hl =21 557(0{9] Sl+= #S710{9] 58121 1000]C ot SHHE| SA Q| 22
25 WEEES|X| 850tOF SHCt,

CHAl LI o= A ThEt

HX ny/m = z1/2;2 F 7|10{2] S8 25, 0|01 a = m(z1 + zp)/200 Ciet 7 20| T2

stolsict,

i

A7 ZRIE

710fo] £of Sla= HHH[Eot, BE T 7|09 SH7HE|= a = m(z1 + 22)/20|C},
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15. £ X|50| 400mm¢! £ S5 =ajo| 30| 3kNS| 10| opaed
of #3551 AeY o, 2303 MEEINmI=? (2 S&D 2
£ Aol9] afaAS p=010lch)
® 20
@ 30
® 40
@ 50
® 60

0
L
w
rE

o

= 0|83l MSE3E +5t= ZH[0|Ct.

o
=
H
re
m

1z
i
Ju

B{|o|30|M +EStE 22 47| = DfEH ot =& HHX|

T H™e|

EHXIE:D=400mm = 0.4m
EHHIX|E: r=D/2=0.2m

Or&HO|| £=ZI8t 5H&: N = 3kN = 3000N
OrEA: u=0.10

TojoF g MSEAT

A2 24

O F=puNo|10, OFE 0| E3 gIX|E0AM HM Wato 2 2SI E NSEI = T = Fr=uNroO|C,
b g

X OHEE 2 A|AFotCt,

F=uN=0.10 x 3000 = 300N
CEHHX|E2 X EQ| HEtel 0.2mO|B =,
T=Fr=300x0.2=60N"-m

[t2tA HsE3 = 60N - mO|Ct,
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MX| Tt

M X — 20N - me T = uNre| ALt ZAutet CHECE §21 2F 202 SHIE A= 600}

@ X — 30N - me OHE2] 300N0i| BHX|E 0.2mE =%t 240 ofL|Ct. S8l 2f 302 SHIEA|= 600|LCt.
®X— 40N - m= FO{Z X|E-6t5 - OHEA+E 25 M % Zuet CHECt &l gt 402 SHEEH|= 600]LC.
@ X — 50N - m= 300 x 0.29] Z1}7} ofL|C 2! 2t 502 SHI2 A= 600]LC}.

®0—T=0.10 x 3000 x 0.2 = 60N - mO| = 2 A|At Z1}} U X|SHC},

QE FQE
EHX|E 400mmE O 2 HHE BE MH oF FIC}H E3 A|4H0fl= BEX|E 200mm = 0.2mE AE5HH,

3kNE 3000N2 = 2HAtsHOF BhCt,

CHA| LEH O] | Tt

o

x|

o

L XBHB0|M F = uNOZ Dl g 23t 5| X2 O HHRD T = Fr X 3ICt 0fxlgtol= Eo| N,
2

Z10| 7} mRIX| =elstct,

1)

H

7l

Im

o
[

CH| 22 Haj0|39| MISEIE T = uN(D/2)olCt,
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&l

il
%0

[0}

2t
Z]

P& Nrpm, & £9| Wkt

H|O|Ct.

| S e |
— =

= 7ot

124

A

C|

x

Ho

joll

LIEFALY,

=

HAIE

1
(]

L=

S
=

1% of Ao EICt.

N7t HXI2 2 £|SHZE2 cos? 6

A
22

1 —sin? 6 = cos? 67} =ICt,

cosb
1 —sin? 6cos? 6

2
=

L

—

N2 _
o=

2. 22
3. [matkM

N
cosb

cosb
cos?é

=N

IVZ,rnax
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MX| ek

DX — Nsin6= SL|HA XQIEQ| AL =X &7} OfL|Ct. SHI2 X|SHZH2 N/cos 60|LC}.

@ X — N/sin6= £ H| Alo| #ztetE Z R MESH Zf0|Ct SHIEH|= N/cos 60|t

BOX—ZESH AU &= UHFHOZ 1rpme 2 D™ E|X| o1 NI} 60| 2t Z2tRICt SHIZ A=

N/cos 60|LCt.

@ X — Ncos 6= B552| A4 7t 3|HZ}
-

LOf s tLt. |t &2t 3|2 & = N/cos 60|Ct.
®0— =t &9 9|

o~

& &= N/cos 67} 5|22 A|CH 24 oF UX| SO
At A3 N/cos 60|22 MEN2 5H0|C},

QEtmOIE

@2| Ncos 62 ®2| N/cos 6E FHI7| lCt T RLIHA XQIENN S5 59| X|24/2 Ncos f,

Z|CHZH2 N/cos 60|C}t.

= Ncosb < N> <N/cos 62 |3}, 2X|0f| M X[CHE ECH

t2iZE Z A2l Ncos 65 MEHSICE,

= &= XA} Ncos 6, E|CH7t N/cos 60|LC}.
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17. 1ZE 0|20|A 2l8le] X|20| d|sl mx|7} M2 Ao 2|HTH A}
ofoilM Eo| etz Z<7t Qlck B Elil?ﬂel ol Z&3h= 2l

ZAE2 W, DX E p, 28l XIS d T FHE 2t & o, MA
oM TEfsHE O Selof het mel olxrSEe?
w
© (p—d)t
D o
w
® 2(p d)t
@ _ WV _
2(p—2d)t
W
® Ap—d)t
HE 1
£N| ZQIE
O] 2Hl= 1Z 2|4l 0| 20| A 2|8l 1 HS il Tto| £THHM O Z QIZ 23 2 Jst= 2X|0|Ct.
x71 Mz
FO{ZI gt oF O|X| R2Zt| mhof| 2t 5t= QESIE 2 W, Il X|= p, 2|8 1H X|E2 d, Tt FH = to|Ct.
oHof g gt 2|HI 1H ALO|Of| A ZHO| M EtE| = ~CHHO| QIEISE0|Ct
Folgt XA 1E 0| 30|22 ot m|X|Q| HTtHO||M SH|StHE £H2 17HO|Ct L2t K8 =2 p — dO|LC}
EEER
oho| £CHHHM 2
n=(p—=dt
0|1, QXSH2
W _ W
Ot=z, = p-ar
O|C} QIEISE 2 SIF S AN 2 X|X|St= 2THHMO 2 LE0| RSB R 2|HIH X| 2 g2 O|X| pof|A] Tt
Bt
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@ 0 — et m|x|9| =EHHO| A, = (p — d)tO| 22 AFSH2 W/((p — d)t)O|LH.
@X—p-2d=FHXNES FH SHT HHO|CL 1Z 0|20 A= ot T[X[o] HEtHO| #HO| 17H0[2=2
=HEA= W/((p — d)t)0Ct.

@X— 229 2= &HHMS HH|2| 281 = ALt ZI0|Ct. o Tol Thof| A SF mfX| F2H2E N2{stE =z
ZHEH= W/((p — d)t)O|Lt.

@X—FHE 22 210 p — 2d= A\MSHHCH & EHHAM S CHA 2812 EHQUACH SHEEA|
=EHHH A, = (p - d)t, AZSH W/((p — d)t)OICt.

GX— 229 4= &HHE S MR 2| 482 A LS 0T}, SHIEA|= o O X|2] =HHA A, = (p — d)tT
AESIEZ W/((p — d)t)OICt.
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%ﬁgp_d;

lo
2
fuj
rot
off
el
2
My
m
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2
=
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I
rir

1E 0|30I2ts =S N FE XES 7 H WAL, Tl Ji-oh TE
) |C. EHof o1F mHet HEO| A= of miX|of T
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18. 0| 60mm¢l S OFEFAIL UCE HSAtL| X[E2 250mm, &
xte| X|E2 450mmolct, o] ¥SX7| 400rpm2 2 5|5t 1.8kW
E MYe o, olERte] fFE T m/sec]2t DRAAIE Lojof 3=
52pte] EkNI2? (R, fF 8 7=3, OFEAF p=0322 7Hgst

=)
HE4 5 [m/sec] 2|4 F[kN]

@ 3 1.0

®@ 4 1.0

® 4 1.1

@ 5 1.2

® 5 1.3

HE 44

=X ZQIE
YUSKte XS0t 3|2 HENO JFALE Fot, MY SHOZEE MMt &4 58S A=
2x|0|Ct,
ZU He
FOT 2 _ASKAKIE d=250mm =0.25m, 2|X 4 N =400rpm, B2 S P=1.8kW = 1800,
OFE A4 u= 0.3, fF& m=30|Ct
ToioF & gk ¥FS X vl 0|13 glo| S22 MYsty| 2ot A& F5E OminOICt
SSXQ K& 450mme ZSKIe| 2| M40l = S TR0 BEHO| JAF K20 0TI S3HE MYst=
ol Zest MM AlLol= AMSSHR| Qh=Ct. OtEKLe| 2= 28 OFEA o 2 A& FE AMoll= AL K]
ot=Ct
A2g 34
Axars v="90|Ct M 521t HMHO| BA= P=Fv 0|22 F; = P/vO|Ct 0| 10| 9} A|ZtE|=
A& FEL0ME Z|CH OFE S L0min0| BRet MM Fat 2002 Qi = % O|LCt.

pl
=
]
0

1 Skt AF AT E v =2x02x400 = 5m/s o[t

2. Mgelop & HMHL Fr=§ = 1529 = 360N O|LL.

3. LUQBH A A L2312 Qpyy, =380 = 1200N = 1.2kN O|C},
[MEpN T4 T 2| A 8lo| X3t2 5my/s, 1.2kNO|LCE.
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M| Tt

O X — HAIZE 3m/s, 1.0kNE 25 A&t Autet CHECH SHEE 282 5m/s, 1.2kNO|LCE,
@ X — M2t 4m/s, 1.0kNE 25 A&t Autet CHECEH SHEE 282 5m/s, 1.2kNO|LCE,
@ X — MAIZt 4m/s, 1.1kN2 25 A|lA Zotet Ct2C}, 282 =32 5m/s, 1.2kNO|LC,
@ 0 — YFSE 5m/set &4 FE8 1.2kNO| A&t 2ot 2= X|$HCY,

G X —YUFSEE 5m/s= WX|0 £| A B 1.3kNO0| E2|CL SHIE £|4 B2 1.2kNO|LCE,

C

-

to

B 2ol
ESKXIE 450mm

=
E
Fr=360N2 ™M uisko| Op&r

im

ol @7L}, 1.8kWZE 1800W =2 HIRX| O™ QEto| =L}, St
MM 2= FEE2 0|2 OHEASE Lz 1.2kNOICE,

I-J
Ho =

OFEXte| S8 ME 2= ASKte d, N2 vE Fot 5, Fr = P/V, Qmin = Fo/u2l &M =2 A 45t3 0FX|2Hof|

OREALS| 2|4 =5 B2 Omin = P/(UV)O|H, RFEEE= v =ndN/600]C}.
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19. Y=Y (End Journal) H|0{2l0| 500rpm2E 3|MsH= S22 HE
10kNS| HFH b8k 5152 gk QUch =o| 52 28 220] 44MPa
o|a1, Mde| XIEOI 50mmg mf, oM MAHE 2|8t Mde| i &
Ol[mm]=? (Bt FE8 r=30|H HEMH2 £ EEZ E1
HolE Aol ﬂeoml Exdl= Zdoz 71dsich)
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_(A_I-
Kel;
S
[a
o
K—
=
[
o
o
o
o
=
ols

518 2823 0., = 64MPa = 64N/mm?, X'd X|&

Q 44 K
2

[
(9]
o
3

Y 3
ro

o0 44 o

812212 %) o Xl Ay Zo| Lojck,
2ol e 2 A o5l RS MY 3Y, 5 DHEHIA L/2 2oz

2 25t of &
ST}, 2T 4= 500rpm2 0] ZelZ A|ttofl= ArE3SHA| Gb=Lt.

i = or g
M= W5
o|m, &g £Etol Al FE S e
32M
g, =
e

ojct. AEMES Tz HiH, o/ HHQ ME He|oM g ZHEL g2l S30| X|ti7t &[22 0| 34
Apgvetrt,
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150X s

0|22 M = W(L/2)OICt.
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— 16WL
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ol 5B
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150mmoOI|LCt,

20[&

=|ch

=
—

59.7MPa=

P
=

140mmoO|H o0, = 64 x 140/150

OX—L

X|CH Z10|7} 150mmoO|LCt,

150mm¢% i} o, = 64MPaZ o

160mmoO|H 0, = 64 x 160/150

X|c Z0|7f ofL|Ct. ZHIZH

@0—L

£[cH Z 0|7t

18 Z0teit), SHIE2 A=

=
=

588

68.3MPaz=

—~
=

®X—L

150mmoO|LC},

@X—L

Z|ci 207t

= Zapottt, SHEA=

=5 |
=

588

712.5MPa=z

—~
=

170mmoO|H 0, = 64 x 170/150

150mmoO|LC},

®X—L

£[ch Z 0|7t

=
[

76.8MPaz &

180mmoO|H o0, = 64 x 180/150

150mmoO|LC},

A

2 @0l

F
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KO0
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t 150mmoO|E=

)
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=<4

=
S
L/20]|ct. EEBH (DO 140mme= AT T ZO0[0[X| 2 ZH0IM 2= A2
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|t Zolo|ct.
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CHA| LEQH O] A| Tt

W(L/2)E Tt ¥

FRHE M

HX H#|0]
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A=XE Z0| ZHHIAM
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20. HPEZX|E0| 270mm¢el Ez2|9| Ho £87|7F 1™H=of Yot Fof
X|£2 30mm, 7|2] Zol= 45mmo|1, 7|2 HE|E 10mm, 7|2
E0|l= 8mmolct, 2/ Ea(2AF)ol 2kNe| sHHE EHEAIZ
o, &3} 2A0 AA Mol &25HE 7|2 MEHSH[N/mm’]2?

@ 10
@ 20
® 30
@ 40
® 50

oz
1L
I
e

M Z2IE

22 XIED=270mm, = X|& d =30mm, 7| 20| | =45mm, 7| 1| b =10mm, 7| &0|

=8mm, E2| 2|F & F = 2kN = 2,000NO|C}.
o FEAS ZAHOA 7|0f W7|= HE
Zolst M: E3s Za| BX|Z0M 7|7t £ 2 B
h C

= TS Al Lol AR §h=Ct.

24

-4

Of
__
i)

p‘t
gy
i
=l

=] TO|LC},
OF MYEICEH MEHHAMES 7|9 L{H|2t Z0|9| & bl

Ct=2
Lo
=
=

0|1, = EHO|M 7|7} Bt= HMH p=
_ pd D
T=PL = P=FD
O|C}. 7|9 MEt3EHE

—_ P _2T
U= 51 = ani
o[Ct.
O] SAS MEO|RE ST EAT EC|HM SO MEE|D ot HAQ AAH| =2 7|19 b x | HHO|
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2. E'I'OHM 9|7ft.':“.: HJE—@ T

_ 2T _ 2x270,000
=21 = 2x279.000 — 18,000N

3. 7|9 MEFHE2 b/ =10 x 45 =450mm*0|2 & MESH2

18,000 _ 2

ofCt.

)

T=

MX] Tt

® X — 10N/mm?22 A&t2k A0N/mm22t CELE SHE M8 2 40N/mm20|Lt.

@ X —20N/mm?22 = EHO| 7| M2 18,000NS HMEHA 450mm <22 LHz gf0| OtL|Ct. SHIEH|
A At5HH 40N/mm?20|LCt,

@ X—30N/mm22 E LA F(D/2) =P(d/2)2 2 H2 HMAHZS AL Zut7} OfL|C} SHIE 242
40N/mm?20|LC},

@0 — P=18,000N, bl = 450mm*0|2&Z T = 40N/mm?20|LC}.

® X — 50N/mm?22 A MZTECE 30} SHEE M-S 2 40N/mm?20|Lt,

ALt B3 40N/mm?0|2 2 HES 48H0|Ct,

QUE ZRIE

Z2| 9|2 & 2kNS i 2 7|9 MEt2{ o2 AL2SHH o EICt Za| 8tX| 21} X YHX| 20| Cl28 2 HY E3
YO = 7|9 Y= 18kNS FolOf otrt. FEot HMEHK 2 /0|1 [

S &= X[4=0|C},

CHAl LI H o= A| mhE
EC F LR EI T=F(D/2)E 712 7, = XIES 0|E%H 7|2 HMH P=2T/dE F#5t1, HEHHE b/2
Ltee= &AM 2 TR, OFX| 20l = n/mm? 9IS SISt

27| ZRIE
HWAl7|o| MEHSH2 T=2T/(dbl)OIC}. W= 7| LHH| b, f=0l= 7| &=0] h7t 2t EICE
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