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2 1. xHo| 2sl= £+233 0, = 100MPa, yHO| Z835= %33 0, = 100MPa, x| THHOY|A
2ot yher M3 1, = 20MPad i, £33 01, Uzel Zt[MPa]2?
(1 120MPa, 80MPa
@ -100MPa, 300MPa
3 -300MPa, 500MPa
@ 220MPa, 180MPa

w1
ZHekst sl M
F +%830| 25 100 MPaO|22 F F3H2 100 MPaE SHo = MTE3 9| 37|21 20 MPaltE
F{X| 7L} ZtO}RIC, 2t 0y = 120MPa, 0; = 80MPao|LC},
AL apd
FSH2 M3 0] 021 Hoj| Z2st= £EHSHOICL FOHX x-y WH U & FSH2 B 2388 01t
20 Yo| HIX|E RS 0|83t 01 = O + R, 02 = 0y — RE 73Ut
Y S 0y = ""””OIDE O, = 1904100 = 100MPa0IC}, 0= 20f & 40| £X1223 £ HO|C},

0] {9 HPIIE-R—\/ ox—0y 2+T2 o||:} 0| 2H= £ 2x122i0| k}0]|7} 00|22
m—zoMPaolﬁf RS W 45220(M 2 £

2{7}x|2| k0|2 LIERHCE,

385 A4 07 =100+ 20 =120MPa, 0, =100 — 20 = 80MPaO|C}, [L}2tM &= FSEHQ| /2 120

MPa, 80 MPaO|H, M2] Ztah LK SHLt,
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2 2. J=la Z2 theH(simple beam)0j|A 2 CHO|A{ 2] MLt vel ZERHE M| 227 (T, B9
=52 FABtCL.)
W, W,
A Y Y Y C Y Y Y B
A a a A
g s ant o -
Ry 13 X Rp
Rl A ol =
- 12
@V=0, M =2
@ V=0, M ="’

2

2
= Wopa
®Vv=woa, M =5

_ W0f2
@V=woa, M ="5"

ik}
1L
N
e

[= N | =

2 otE0| tHE0|E 2 2 X HHH 2 woao|d, CH 1Z2| otF 2t df4f=|of =2 00|Ct
YD E = gt nt 5HF prado] 28 M Ato] A2 a/20fl 23 M = wya?/27t ElLt.
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CHo| HER: COlM HE Mot 9% R0 232 WS MBIt 9

V' =Ra—P=woa —wpa=00|Ct, O|= EEH| M =7t= X|Rl3HO}

CHo gelRHE: Ot = MX|= ZelS Y22 =Lt ColM BH=EMX|2 HE|= 12, 1% 5
Hele (I —a)/20|tt, &= &2 27[7t 20 Leko| BIto| 22, Cof| gt 2= RHIES| 3
Hz| a/20]l PS B3t ZHOIC}. TkatM M = p -2 = o2 0|C}, HMEF2{0] 00|01 & Bl & Mo| [t2o=

a
2772
D ZHEE= =0
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4 e Y
Mefeistol 0|2: MZS L ot
0|4, O %21 HIXIZO] 3t
w3 ME 2 S24 Ty, T, 910 002 S2uste ofct,

2 HIM|A vOIC}, e 12t e 29| 7I2X R HIL ZRBZ vi=V)
HEHotat 0 oftCt, & AEjO 2H 2 p2 > p10|2 2 HeHS} OfLCt,

H =T

2 2: 0l 7|H|2] JEfL T4 v=RTO|Ef 07| M R2 ol 7|M|| 7|M|&f+=0]| 12, p=
HLf 2= (K)OIC H|K[Z o] LE st == AHsict matd 7 —fOIEﬁ, AHA T1 TS
p1T2 = p2T10|Ct. &, O] 2Fol| M= i at M 27} bl St 3._’1._4 viTy = v T 2 &4=0| LHE of
Melsh= atAo|o 2 Jalo| apEol| Mest 4 oir}.

— -

J

HXMHDQ p1 T, = poTh2 S©H HA|SE A @O|Ct.
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25. 53719 A= dHet F7|2 =82 Rl cist X315 7| ZEFe| H| = LIEHHLE 0{= 1kgel
&37191 A 7}0 6% i, o] £&712| AlEtn|o| Z[kJ/kg]27? (Th, E3tHM| Q| QS| = 500kJ/kgO|H,
T5IE7|9] AEDE= 2,000k kg2 2 A AtSICE,)

@ 1,200kJ/kg
2 1,400kJ/kg
(3 1,700kJ/kg
@ 2,300kJ/kg

ol
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SN EES E§ix7l7f 60%, E2}°"*1|7f 40%¢ztE XO|Ct & S22 H|AE T E EHEH|=Z
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SR M kJ/kg ©H9lE
T3]0 NS S
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h H
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2, BIH|7} obl HH|2 IS YL,
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HA
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1,400 kJ/kg 2, @9| 2t LXIBHC,
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6. 7|22 £2 £20] 750mmO| 1, £ JHEE g=10m/s>2! X|-oIM Ch7|2te] ZH[kPa]27 (Et,
20| 2= 10°C0| 1, o|mi2] U= £ 10,000kg/m32 3iLt.)

4> Mo

™ 75kPa

@ 150kPa
(3 300kPa
@ 750kPa

0
L
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7| AOM = TH7120] =2 7| S| FA|ofl 2l = at YA S O|ECt FOHT ot H A0 2
0.75 mE &3H 7| 2f2 75 kPaO|LCt.

Al 2t
ZAT} CH| BHAL 22 7|59| £0| h= 750 mm = 0.75 mO|C}, 229] YT p= 10°CHIA SH|0 =0{Xl Zto!l
10,000 kg/m>E At238t1, 23 I E gi= 10 m/s’E ALESICH,

CHZ R AL 7172l 2 7|5 9% YIS FASHH LYY 2 +=2 7|So FAH|of| ofst i3 nt Zot, ot
Lot X RMAM =0| hofl 3l Fst= &= xh= p = pghO|E=Z, p =10,000 X 10 X 0.75=75,000
Pao|Ct. 0] k2 0] 0.75 m2| #2 7|SS X|Hot= Ch7| &olct.
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27,0} Djn2j2 YS T 2= 277t SREY 0, H0EE 4(Reynolds number)= 27]2)
U, H ALt ofm Aol YTt

@ 3712l Eot HYAI ZFot HHH|2| 2HAIE
@ 3712 Hret HEAx- Rt H2| 2HAS %
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@ 3719l Eoll= HiEte, MY
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ZE oY
B|0|EE £ QE0A 22T MAd2io| ATHEQI 7|2 LIEHHS 2AH £0|Ct AER RE0ME
Re =22 Holsict 07|M p= 3719 U, Ve B TS| W Q4 DE BO| OHX|E, ps FHAAI4o|CH
M Q4 Vel 2 X2 DS UM M, U= 2Xt0| JAODE UEJH HEAE 30|55 47t 22 H|IER
FZICH MM 200 QYOO MMAST HESE H[0|SE 4= T0f h|25t0] ZHOFEICE, Mh2kA
27|19 Yol Hllstm, HAAI S0 = HhH| St}
2H0| O} DN T 7|7t B2 SECH= K 0| HO|AS HIX| = @=L},
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2 8. 2210] 600kPa, H|H|Z0] 0.1m3/kg?! SH|7} I
12| HXI=0] 0.4m3/kgo| & miIIx| 30| 1, ezl UM
(ch, D AE0| 2X nff 1L gloM, o] B2 SAvteiatdola} 7}
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(3 180kJ/kg
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Ct.

8% (projection welding)

3 AHE 8F(stud welding)

)

| 8% (seam welding)
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10. <H7|>9|
LAl X (upset welding)
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2 11. Muk(lathe)22 = 50mm, 20| 200mm¢el ZZ 200rpm2 2 7} 23S ulf, FE240|
400NO|2ACt ojufe] FHAS22| ZHkW]2? (2, IKW=1kN - m/s0l 2, 1F& n=302 2Fsirt.)

(=)

@ 0.2kw
@ 0.4kW
3 0.6kW
@ 0.8kW

0
i
[
rE

HMAMSHL FH D HAL L O| ZO|Ct, M E BHO| MAEEE=0.5m/s0|22, 221 0.4 KNS &6HH 0.2
kW7t ZICt

N
=
i
0

HASHO| 2tA|: SH2 the| A2t ot= YO|EE, 23 FoL O Wako| HAMKE vE 5%t P=FvE 73}
ZFE22 400 N=0.4 kNO| 12, X{Z2| Z/H D= 50 mm = 0.05 mO|Ct, X{ZE Z!0] 200 mm= O S A|Atof|
AHESHX| b=Ct

HAMLE:HE71 ot U 2|1 o EHO| 0|S3h= 72l ¥ nDO|Ch 2|84 n =200 rpm2 2%
3|M40|2 2, £ 0|5 H2|E F512{H 6022 LH-0 m/s2 EASICE wath v="0"0|1, F0{Zl t=32
xgsiH v =3003200 = 0.5m/s0|Ct,

HMASE: 1 kW=1kN-m/sO|22, 8|2 kKNOZ LIEtLH Ztat £ =2 m/sZ LIEFH ZHS 26tH S240| t9| 7}
kW7t ZICH 2k P = 0.4 X 0.5=0.2 kWO|H, 12| 0.2 kwel L X[$tCt,
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214, 5 87| AME 1X ER2YES0] 0.6, HEZUS0] 0.80] E|=E E2U(drawing)S A A|510]
X|£0] 24mm¢l A E 7|8 MESIRUCE XS A2 X| 2 2 [mm]2?

@ 30mm
@ 40mm
(3 50mm
@ 60mm

29| J|E: NS AN XSS D, 11t E2Y S XSS oy, MERY S 5|5 XS d2t $iTh. 2} Bt
ERYE2 Ao B B RIS JIFoR 8taR, $ =0.6,7 = 0.80|CL HE X|22 dy =24
mmO|Ct

A ERY 2 XE: MEZYE 0.82 £[F X[E0| 1A E2Y = X| 52| 80%:zt= KO|Ct. 0|2 HRZ A LSHH

dy = 2% =30 mmojct. 0] 30 mm7t HEZY = 87|9| X|ZE0|LCt,

Z X2 30 mmE HE AKX X|22| 60%0|22, D =3% =50 mmo|C}. &

| XIE:1 A 0.6
ChA| 2] ZHAIZ 3t ol MH D = ; 2% o =50 mmoO|0{, ®2| 50 mme} YX|StCt,
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2 18. §20] 0.5m>/s0| T SELIXTE Sme ) X0l S 4 U= HchSHo| k3 Ik UPS]S?

(Eh, fHle] HIZSE2 1,000kg/m>0]L}.)

@ 15PS
2 24.7PS
(333.3PS
@ 40PS

H2 HISE X | X fRHAIZE Fotct AlLtgf 2,
P

22 Q=0.5m>/s, A H =5 m, HIEZ y = 1,000 kgf/m>0|Ct. H|EZL
7

0
1% S SE&= A IS LEHHEL o 7]0f 2 =XFHE &0t Ehel Al

+=S=0| Lt M2tM AtiS= 2 P = yOH = 7151, =Xt LR 9| et 240

o
1L
w
rE

=1,000 X 0.5 X 5=2,500 kgf- m/sO|C}. O] .= 0{ % 500 kgfel QK7 R&L4At5
H

P
moi| s{E35t= XIS SFetCh= 0|t HISEof 00| 2|7t #HFE[0] I B2 F2IFE S CHA| Z5HX]

PS= OIHOIHQZ 1 PS=75 kgf- m/sO|Ct. 2t M kgf-m/s2 718t SHS 752 LH=0] 2HAotrt,

p=2 500 PS = 33.3PSO|2 2, 7t 717t 242 32 33.3 PSO|LC},
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