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15. Fe-C

D 4.3%
@ 2.0%
® 0.8%

@ 0.025%



O A "l E}o] E(cementite)

@ S 2~H|Uo] E(austenite)
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26. = &FrlE g9 T AMEFsE de2?

O Al-Si

@ Al-Cu
@ Al-Mn
@ Al-Mg

27. &¢Frg deolA #23 1&AE Ts A HY 25 2 =AUV

@O 100C
@ 300C
@ 500C
@ 700C

28. ©l=r AA(Aluminum and Aluminum alloy)dlA E&F3F 738 <¢Fujs 59

2P RS 5 50004 427

O Al-CuA &+
@ Al-MnA &&=
& Al-SiA g+
@ Al-MgA &=

29. yAe] Agstael Qlukinvar), ddukelinvar), Uz Zo|(nickalloy) 59 $5AEL?

D Ni-Fe &+
@ Ni-Cr &+
@ Ni-Cu &=
@ Ni-Al g+

ofN
Ju
)
50
rlr
o
I
o

0. Woly FFe FAA, @A, T, okdA 5 e
T A wols fae R e

O kelmet

@ duralumin
@ babbit metal
@ monel metal
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46. 2}sHAdH] off Al 2F Al

O 3stdn] REZS AT v 3)dAg A Yo & Ay S ALt of 3.
@ 3}stadn] siAA gl T FEAY EEo] == YR HS A A
@ 3}shdn] sAA FEZA nH4kel] Un|ste] AR ST TFE HI=EA] 283

@ ZFEo] 2 EFF WH8elx] g JtA mE dA 2 X3 Fojok dhr}

47 EAZ A FLRA 23 FLE AT BRosA e FAYe?

O #AAIED HAF2A

@ TFEFT Y

Q@ 142y

@ =334

48. A HIIE FFol e Aoz gnlEA e AL?

O HAr1Eol= AE7E, YukE71E 2 A E7 [ Eo] Qlom, AREZIES 19508 Rt
@ Az, AR, Fol 7HE AxHAA dAE= A7 ES Folzxr|ea st
@ o F, 71ek AHAE AxgoA HAHE 27 ES A F228 72k o)

@ 712 Exol A= AFHZEY FR/RE BEFSHA &=t

49. 242 AzxPo AzFAANA YA E IF 2y YA ES 2yt =),

olo] gl Al 7H A &S eI Uk

D 90%°] 3}k

@ 85%0°]3}

@ 80%°]3}

@ 75%°] 3}
50. 2FAHE7E AR A Fe AL

O A, HLdZe-mhE A2

Q714 2Y-27 A&

@F2Y7]-&87ty EE 27 E

@ EN2HF-887Hs = 24A-E
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@ ¥z

Q@ A4

@ &4

52. o EW =X W &34 & A?
O A4 =AY

@ st A=W

©® A =X

@® Azx=Z AxY

@O F<4zi(Pouring Cup)
@ "(Sprue)

@ ®X(Runner)

@ FYHGate)

54. Gol A G0 FHe| Sojrke 3o

@ "+(Sprue)

@ F<1zi(Pouring Cup)
Q@ T +(Gate)

@ ®=(Runner)

55. FHe AFOE Hi BEo] 47 FYTE

O & FY++(Wheel gate)

@ AH <4 +(Direct gate)
@ AFY FYF(Shower gate)
@ Yol F¢+(knife gate)
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(True centrifugal casting)
(Semi centrifugal casting)

FZ(Investment casting process)

(Centrifuged casting)
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67.

Tl El mm AN
Mo N N
NE N x N
Ho 4 < M

SRS

000

20 ~ 0C=E

=
=

68. = TFAReE 100 ~ 200 W Al(mesh) AE2] A HAAE vigst A

H(nvestment casting process)

A Z= FZR(Shell mould process)

ttol7) ~8 F=H(Die casting machine)
'Zl‘

<= E="H(Full mould process)
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71. ZA2x(coke)E FUOE e SIEE?

O WAL=
@ oAz
® f=

@ &t

72. 2 Hd Z&

O ==
@ AN=Z
@ RHALZE
@ 8F=

73. L 2ol A 13]0] &)

O =7 =

@ &A=
Q &34=
@ A=

75.
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FEE A3
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] o}-2-1 Al (Punchout machine)
B2} ~E(Sand blast)

£ E Egt~E(Shot blast)

slo]=2 Egt~E(Hydro blast)

-

7

78. &®lA HF2
[

@D 600C ©]4
@ 800C ©o]4
@ 1000C ©]%
@ 1400C ©]%

@
@
&)
@
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| &5HA &gt FErt AV= F=9
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el &&o] 72 o 1 ZAAHe] &

(Scab)
74 Al(Cold shut)
g 7+ <9 (Hot tear crack)

=
&

2~2KSand burning)
o)

R9jo] FECE] AE FE 2
ﬁ].
&

@ 70 A E-(nclusion)
@ #] Al Z(Pinhole)
@ <= Z(Shrinkage cavity)

O #<(Crack)

@
@
®
@

e
N

o

b

7

dge
a%

<(Hot tear crack)9]

gis

AE = 43

2~2ZHSand burning)

)

3}+91(Scab)

2 FEAY Ui=

0
@
@

@ 7)&Blow hole)
@ 7 (Buckle)
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86. FE2 HAF FolA & HAbol &%
o] A

87. =9 Al A]

@ 7171 AAL

89. XX ol

O FA A4
@ Aol A4
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90. 98 A A
© FA A
@ Aol A
® 7127 AA



91 A& Azt Al 7heol Al 7P EA P8 Aol ol AHgEHE AX?

=
.T_x—l

@ F%
Q@ A
@ =A

92. dFAEE FA7F @ol AAgHE olwEA =Y A2

O F&o nvlsle A z8 7 A Hshc).

@ Ao Hlste] 7hEH|I 7 A skt

@ %, ARt b spEAdel o

@ g AL 583 AL =S sk Aol falstth
93. ¥ Y TR/ T T=x BE EF FeA &= ALY

&(Solid pattern)
¥ (Sweep pattern)
E =& (Full mould pattern)

D 3
@ 3
©)
@ =7)3(Strickle pattern)

‘“l.l m{m Jo r.BL

9. &6 552 T8 FolA W4, S Aol F50] A F=o] FIFEG FofA =

A
Aol ArEr dA FEEng A Bso F= ALY

D A%
2 %% o+
® nA %
@ wi7) 7127]
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96. F&olx 42 W 17 AP S W
zeate] F¥o] Bemy] 49nw U

O -9 Rounding)

@ 78 o -f(Finishing allowance)
@ 4= o f(Shrinkage allowance)
@ wj7] 7]<7]|(Pattern draft)

97. ¥ F

.

Ny o
Wi v o
Q9 9 ofl %
do o

® 0o

98. HlF o] 0.6% HAZ AFS AASATY FA7E 10kgel

AFY FA= 2 kgl7p?
@D 100 kg
@ 120 kg
@ 140 kg
@ 160 kg

9. ¢FHFoE e

7} (G

@D 5 kg
@ 15 kg
@ 25 kg
@ 35 kg

100. 419 A% A] 100mmQ! A S7F 70mm= S

® 10 %
@ 20 %
@ 30 %
@ 40 %

A7V GAY HEHT] A T AAE F= ALY

o wFo] 7.291 4

Ay o] FAVF A0kg & W 72 &8 FAE ¥ kg EvEY
, Al ¥lF 2.7, 4 ¥lF 7.8, Al 0.3)



101.

@
@
&)
@

102.

@
@
&)
@

103.

CACACES

104.

105.

@
@
&)
@

(

] ] 2] (Carburization)& 3l7] ¢ 718 &AQl &4 7HCarbon steeD9] B4

¥ g
e

oo o

0.2% C o]3}
0.4% C ©o]3}
0.6% C ©o]3}
0.8% C ©o]3}

e47 0.45% 359 g4 7F(Carbon steeDS 3t @& @ (Flame hardening)
39S W ¥ =(HRO)E?

HRC 50
HRC 55
HRC 60
HRC 65

97149 A 2] (Atmosphere Heat-Treatment)oll A 4 Z(Reforming furnace)i}
ZHekZ(Carburizing furnace)wjoll <1 1&8(Sooting)S & 719t A AALAA
A A= 2 2?

+Z(Dew point)

3}9 71 E(Flame curtain)
1 A (Carrier)

H o}-2-(Burn out)

A (Induction hardening)& %3 Y(Induction collD@ 78S EA| Alo]=
2 1F3 AFHigh frequency current)7} Z L3} 719 EA49] EAR
HAFE e d4E o83 Aot ol# g aH=?

A7 & 3HElectric current effect)
<3 &3 (Proximity effect)

33 & ¥KSkin effect)

3} & 3HHigh frequency effect)

etA7HCarbon stee)= ©52(Quenching) gt & 7 2 2H|v}o]|E(Retained austenite)E
nlell zlo] E(Martensite) 2 *HEl(Transformation) A 717] $13F €*8] WH&

2 ¥ 3 & (Austempering)

Al =] 2] (Sub-zero treatment)
2 3} 5] 2] (Nitriding)

2 €k 2] (Carburizing)



106. & ©54d(Quenching) €x&]& o WJzte] 3dA ol 3dstA &= AL?

(D w]4KSplash) ©A|

@ =7]2H(Vapour barrier) ©A|
@ ¥S5((Boiling) A

@ Tt F(Convection) TA|

107. BF4AE 0.8% 383+ 1A 7HCarbon steeD)S Al HElH ooz 7193t & Eo
yzbstd Yelys=E 23 2?

E Z 2~ E}o] E(Troostite)
n}ell 2} o] E(Martensite)
@ A =n}o] E(Sorbite)

@ Hzg}o) E(Pearlite)

® e

108. =837 L(S1:1ructu1ral alloy steeD)?l SNCZWNi-Cr7h)-2 %ﬂﬂl‘% ) Cr &k3}& o)
A QA(Grain boundary)ol] 4]Z(Precipitation)sts A =7} WojA &= FAto] Yot
oJAE WA= EAE WH?

@ 830~880C ol A 43(Oil quenching)tt}.

@ 650~700C o A # ™ (Annealing) gt}

@ 550~650C ol /] =<l (Tempering)$+tt.

@ 250~350C ol 4 &= (sothermal quenching)g+tt.

109. vl o] d 7H(Maraging steeDe] Al digk A4 T ZAEH AL?

rlo

@O v o)A AL A7rEsted = xQl(Tempering) WHE-0] YA gh=th

@ ml# o)A 7Fe 84314 2](Solution heat treatment)t} A &(Aging)oll &8 73}A]
@ mld o)A 718 Zel dAlg]E 850C oA 1A &A4134 83 & 3 == S
@ vl ol RS FFdE A HAT o] HA et

o

=
o}

4

110. &2&F 77 (Carbon tool steel)e] & gloll A /43}& " (Spheroidizing annealing)2
od x2& FAIANA AAE S S7HAI717] 918 AJD7E?

(D Cementite
@ Pearlite
@ Austenite
@ Ferrite



111. 34 =F 7 (High speed steel)S 540~580C 2 = 2](Tempering) & st 4 =7}
S7hshe @sdel dAskET o @Y

O A4 & 3KSelf hardening effect)

@ A2z 743} &3KSecondary hardening effect)
@ A= a3 Mass effect)

@ Ezr a¥HHot effect)

112. 75 AFZDuctile cast iron) Mgeoll o3+ #Wd s (White cast iron) Z-gol 23

d(Crack)o] AT 4 JJomz FHXA T (Annealing)E 3sfloF st} ojw] - AT
= ‘?

e

rlr

@ 850~870C
@ 740~750C
@ 520~550C
@ 250~500C

113. Al-CuAlfe] <¢Frlg d=<2 &A3HA g Solution heat treatment) ¥ w3t
150~180C ol A 5~10A1ZF FASHH At A=E d< 4 A=t o] A=

@O =<9l(Tempering) @ Z%(Annealing)
@ E3H(Normalizing) @ A &(Aging)
114. Cu-Be &=MZHF A% : Beryllium bronze)S 7 3HHardening) A 7171 &l ©+2

(Quenching)dtar A 2](Tempering) & b=t =UA ] 252

@ 310~330C
@ 460~520C
@ 580~600C
@ 760~780C

O =7] 7t&7F 29E0E e SA 7H: BEE 2.

@ =7F AAWE A SA AEE FES] AT

© =7b 2AAYE A AR WM £917] k=S WHeok(Burn out) gt
@ =71 7k2=9] ol o] Fe] A& g SA vk WEHE Ee=n



116. Al<¢Fa}7-E](Copper Cyanide) =& (Plating)e] A o] ofd

A% Azel AW =FL ¥ 5 Uk
j

O:

~~
"O

stz WEol s4do] Atk

e+ 342 (Cupric sulfate) 2t} k5 &)},
re c1p1tat10n)51t T2lo] AAo] uj-g Zt

222

117. 348 (Cupric sulfate) =3 (Plating)ol]l Abg3l= Ak o] A 89

D 60~80 g/ ¢

@ 40~100 g/ ¢
@ 150~250 g/ ¢
@ 250~350 g/ ¢

118. e YA Z=3HGloss nickel plating)oll Al &3 &)

@O 32 A(Nickel sulfate)

@ 93+ =F(Ammonium Chloride)
@ <3 (Nickel chloride)

@ E-2HBoric acid)

119. U#& =Z(Nickel platingoll A =5 &9 F9
Tl vxE e

O AX =Fo] At}

@ v &FHo] EFstal = &&°] A3t
© ¥ EFHo] EFstal F5o] 7t

@ FFol 711 AFUEIF 2 Fo] g@rh
120. Z& =S (Chromium platingllAd =&

=
AFEEC] 15%01Td dA HEd2?

@ 0.0485g
@ 0.485g
@ 4.85g
@ 48.5g

g 4

==

T= 0

o] 1Ahol A 0.323go] ™,



121. & ZF(Chromium plating)oll Al Zwj] 2}-8(Catalysis) S 3= #-&?

O F<=E4HChromic acid)

@ 37} =L E(trivalent chromium)
@ #+KSulfuric acid)

@ = AKNitric acid)

122. 5 ==(Gold plating)oll A 23 =5 &q& AH8stae 45 3ol obd A2

2
Y
e

(Electrodeposit)e] ] 3}t},

2o 231 #+¢ H2AA(Equal Electroless)o] &

(Pin hole)e] A< Qith

“d(corrosion resistance)e] F£2 &3 Za(smooth plating)o] AoZIth.

rE do
> e Jl

123. o} == (Zinc plating)e] W2 FollA ofdEL(Zinc dusH HS HF 7FEAIAA
-2 3] F(Penetration)A 7] & W -2?

O &8 =% Hot plating)
@ # 7)1 =39 (Electroplating)
@ Alg}rte] A (Sheradizing)
@ = =Zvto] A (Chromizing)

124. ®¥ Z=F(Barrel plating)oll4] ¥ Z2Hd(Equal Electroless)o] 7Hd =2 wZ€(Barrel) 2]
ke B R

O 15~20 rpm
@ 12~15 rpm
@ 10~12 rpm
@ 6~8 rpm

125. =w(Plating) oFFell o3 Aoyt By stolS W -&F* AI(First aid) =

‘m[m
(i
Y
flo

~

® oo e



126. S0l vlgs & Fi 7FEste] &8(Melting E+ ¥H8-8(Semi melting) ZEl ol A

J

A 3tJoining)st= W22

O &% (Welding)
@ 3=(Alloy)

@ 3z 2(Press)
@ F%(Casting)

127. o2 = &3 (Welding)®] &3 o] ofd &2

O As7F AofHEr
@ A3 &S(Coupling efficiency)o] aFA4+€ .
@ 71A1A ZAd(Mechnical coupling) 2t} ZAgted o] $-<=3}ch.

@ 8HFE(Weld zone)7} €A 3HHeat influence)©.2 T A|(Base metal)e] #j&o] W3},

%74 (Fusion welding)
@ +#(Pressure welding)
@ @ (Soldering)
@ F=(Casting)

129. o}= ZFArc current)”} 100A, o}= ZH(Arc voltage)e] 20V,

20cm/mine] < 74+ &4 Y €(Welding heat)2?

@ 2,000 J/cm
@ 4,000 J/cm
@ 6,000 J/cm
@ 8,000 J/cm

130. I Eo}l=m 8AHE(Coated electrode)e] Z+&o] ofd #HL?

O o}l=Z(Aro)E HASIA

@ &8do] ¥& &Y 1lags FA 3
@ &-8 7459 A H2&Refining)S gt
@ SH-FTE9 4ks#8(Oxidation) <= gt

|HE=(Weld speed)”}



131. = A(Base meta)=
LR 3t= AA=?

=3 (Horizontal) ©. &

® oehn] AA
@ 5% AA

@ 52 A4

@ 9187 AA

=1 - E(Electrode)S ol & &5}

132. 7}~ &7H(Gas welding)oll 7Fd Zo] ALgsl= £3F 7F~Mix gas)=?

729} A4 T~
7k} opAl R Tk
b8} o2 T
7k229} LPG 7h2

® 0o
(DA P P Pk
B~ B B B

133. 7}~ &% (Gas welding)ol] AM-g3h+=
20071t o= Fstd SRS Wl 87 £ AT

@ 2,000

@ 4,000

@ 6,000

@ 8,000

&7 Bad q=
2715 utsh o <
L7 FU(EEEYH H
L7 AABAL 95t 2ERA 2o Folop 3t

(AN S )
BB B P

® 0o e

135. A8 (Spot welding)®] 37} 83 Q47 opd A9

O €37 F(Welding current)
@ 7}et= (Pressure)

@ &3 AAM(Welding position)
@ EA A 7HResistance time)

M TAE U8R 4002 £7]9] 35T oA



136. &HA(Weld metaDE AA st o7]o dHAFE Tt AFY Ad<d
(Heat resistant)® 7FEAIAH 2 4EE =84 sk WHo= gr] A3 &4
(Butt resistance welding)elet11 = sl= &3 HL?

O A &% (Spot welding)

@ HdA 8H(Upset welding)

@ Al £H(Seam welding)

@ =Z=zAHd g% (Projection welding)

137. 7} AHArc cutting)oll Al Ak £%5(Cutting speed)oll S F= o] opd A&

@O Aha 4 @ 2tk F=

@ &7 &%&F @ "H(Tip)el g4

138. <@ H(Slab) ¢ ZH(ngot) W EAste= & E+= /WAl E(nclusion) 5= #17317]
3t gk By RS s xAHES Flollle 7 H?

@O 7}$-4(Gouging)

@ 227} (Scarfing)

@ 2% (Grooving)

@ o}= HHArc cutting)

139. &35 71AA A&olv AADuctility)<
test)o] obd A7

-

o

A A & (Radiograph test)
A & (Tensile test)
Z Al g (Impact test)

] & (Bending test)

1}
=

@
@
&)
@

Il of o
~ >

140. &4 AAF W Tl 43

27] % 71A12 343 Al(Mechnical breaking

QESEINEY,



141. A Z(Converter) &l A A7} (Steelmaking)e] ¢+=F &7Molten iron)2 A<
ZZ(Continuous casting) Z&o2 97| Ao A&ARefining) FAHLS AHYth ol
A Ae= HETBubbling) 2ol ARg-st= B4 7l2(nert gas)=?

rH
N
b

L
>

I P~ B

-

©6 606
oy o

142. A<452(Continuous casting) 2+ Aol AAlsH= AW Refining)e] HHo=2 £d A7

Op
=
=)
=
D

=

=
o

2
ox
Ao
Lo
X
o2

A<45=(Continuous casting) ZrFelA 87HMolten Iron)e] FFMoldoll 24 FE=
FEe AEste Ad2?

21 & (Sealing)

A gl o] A (Oscillation)
£-3 (Bubbling)
o (Molding)

144. ¥ MMold) <tell A -8-a(Solidification)® ¥ (Solidified piece)e] F&-S whxv<}
W2zt(Cooling water)ol] 3l Wzto] o] Foj2 = A7

O z+4 W¥Z+(ndirect cooling)
@ 71A ¥ Z-(Machine cooling)
@ 2% Wz (Direct cooling)
@ F7] YZ(Air cooling)

Z(Continuous casting)”7} &5% FHPiece)= AT & niz 3129 =3

145. A<
wHo A5t AdHDefect), EwEImpurity), 2=AYScale) 5& AAs= 2o

2

A3t 273 (Hot scarfing)

W1t 27}3(Cold scarfing)

£ 274 (Hand scarfing)

=] 273 (Tempering scarfing)



146. ¢1<3=Z(Continuous casting) ZHe AL A A4S A 27]s =G siFsHA
e A2?

O "d9A] w3 AA3(Tundish exchange endless casting)

@ "H=Z dd(Rimmed steel endless casting)

@ o]7F= dAAF(Unlike steel endless casting)

@ Fx T Z7M AAF(Wide exchange endless casting)

147.

N
o\

(Continuous casting) ZFde] 7/RAE o FFMoldu ol &7F(Molten iron)-<
EoIAT

VEE F nig2 golza, 18 FH(Piece)S HAX]E(Pinch rol)7hA]

O #eol=(Ladle)

@ ¥ 2(Turret)

@ "™ Al(Tundish)

@ Yv]¥uHDummy bar)

FZ(Continuous casting) “=|ell4 FYA(Tundish)®] 7522 £H 2127

—
=~
&
2
4

CATACES)
= AN AN X

2L ofl ol ofl

149. <& FZ(Continuous casting) ZHollA FZFAIZHCasting time)o] 2A1%F, FHIAIZE
(Ready time)e] 1AIZE, th71AIZHWaiting time)©] 1A17Fe]iTha spo]& EFI(Cycle time)S
AqkstH 2 AIZERIZE?

@ 1AZE

@ 2A1%E

@ 3AIZE

@ 4A3F

150. 4 Z(Continuous casting) &7&NA ZHF3th= ZYA7E Lotord FHAG =

o =.(Fatigue cap)E &3t}
a1 ekA 3}(Safety shoes)® v} AIA T}
He Aol divls)] 222 W E(Heatproof clothes)© 2 ZrolQl it

=
2 =9 87 (Molten iron)z} EXI(Dust)oll thulsll Heb(Protective goggle)-S 2H8-35159Th

e 2
= 3slL=
o =

CASESAS)
2 H



151, I2(&F2) ANE FAREE 7P Bo| AEstE A2

© A3
@ A3
® 2
@

ofd ot o o

off
e

152. €@ 1@lag)e] &< 7 sk FdEE Bl AHH= CaCOie?

® e
@ A4
@ 4314
@ A

153. 7}¢ H3M 3 232(Coke)7HF+5 EXT te ZA2E AaAA HFH 7MFE
Folgl = whE 3427

O A4 (Pig Iron)

@ Az E(Pellet)

@ A 3](Lime)

@ A7 %(Sinter Ore)

154, D 2(&332)o A Ho] AL3= ZF2~(Coke)d] = AT A L2

© &4

@ A2
@ A3
@ JZA)

155. 1 2(EF2) EF T £4Molten Iron)Z & 1Slag7t AAEHS o &4+
(Tapping Hole)7} 229 o] w329

T~(Throat)
%-(Shaft)
E(Belly)

O =
@ =
® =
@ x’4(Hearth)



156. TE(EF2)o] FUE= AR 7P Bo| ALHE AL

O = =2(Coke)

@ &334 (ron Ore)
@ 23] 4 (Lime Stone)
@ 4l 2]F(Slicon)

157. A1 2(E3FE) Yo Bojde €% 5 ZIE daA7|ed B8d A48 7F2Gas)e
k&S

22?
O F4Hy) @ T2(Si)
3 4F2(0,) @ &=(Ar)

158. nE(&332) Yo HPA o] 732~(Coke)s} ¥FE3] &4(Molten Iron)o] HHEo| x| &=

35122

O C+0=CO

@ FeO+C=Fe+CO
@ Mn+O=MnO
@ Si+0,=Si0,

159. A A&oA FadA Belste 29 I1Clage] A7EES Jeh)E 427

@ Si0y/Cal
@ Ca0/SiO,
@ MgO/Al,04
@ Al,03/MgO

160. TE(§FE) ol 24T W §47 A U} §4 9o WYs BAR F=
AHEE Hof Qe MY

& Z1(Slag)
=2~(Coke)
A= EN(00))
2] 2] (Sludge)

® 0o
iy ne [



@O &A1 (Molten Iron)
@ 213]4(Lime Stone)
@ 31Z(Scrap)

@ ¥ (CaFy)

162. AEZAE 1] §7 Fo BHOV} BEARG e A FYSH: PASE P 51

@ @u i] &]u (C&COg)
@ 31E(Scrap)

@ == 2(Coke)
@ =334 (Fe03)

163. AHS flste] A= W 84 A4aE Eolds AA Y BHL2?

O =3 (Hopper)

@ 277 (Skimmer)
@ #W(Lance)

@ F¥Mold)

164. A2 ol AU(Charging® &A1F9 E=AHES A A3 ste Bojd+= 4k
AHE L 7tAe?

O Fa(Hy @ &Ny
S &(Ar) @ 2409

165 T2AH 7HHde §4%9 S P S0 BeEe A= FYsr] Ad A=
2Heg 29

O AdLdz AP A
@ a4

@ =214

@ A A m A



166. M= a1

riy o}J
4 R
e K
v 7K
) i =
F ol )
Nfo < o
) K 3
~ )
oo ) *
J)J W ™~
oF T i
o 3 S
1) T M
T o
m. o #
Py
bl O m = A
oy )
il N @ & o
4 rd
&2 =
_ ) N
S oy bA
= - {H i
MR w s
% o = 1
s Lo o}/
o —_— Z N O J O oyt
N ) O & 2 = N
4 P T N B=E= o s U
Wr w WH M mooonon AW 2 o1 Uk =
Nfo ujy X = m n.w m 0._\.u N Wk i N No
= 5 J& 14 JFW_ + + Ja._l._ "M X BE
N VA, 2 R AW
00609 = SHP) & 00609 3 00609

170. M=o &4 90+, & 108

O 90%
@ 92%
© 96%
@ 98%



171. A7 2A1 7oA do] F

® 0o e
it ok op [

ol e oo

it

172. 3% 71 3&@Blow Hole)S WA|317] 935}

A 2 HAE?

@ Si
@ Al
@ Mn
@ Sn

174. A712 = A53Y el

O ¢F v y(Alumina)
@ 42 7HKSilica)

@ A =F(Zircon)

@ & & ulo] E(Dolomite)

o)
3

A g

-

& AL2?
thaol %

A = S BEsted ASEE WahEe?



176. AZA 7R3} vlaste] A7 ZA73He] EA o
O &7 £=x4o] H}

@ Aol g8tk

Q EFAA=Z7E Ao

@ AgdE A o] At}

177. A71229 5 Y BE4FS Y= 3

O =87 1%Y

@ 2371 =Y

@ &371=Y

@ A7 =

178. #7112 33U =y 0

O O
@ AP
@ &40
@ 4D

179. A7l2=2de] F2FH

&A= o]l AT (

O 4tst7]
@ F37]

o ;<L1

<]
H

N

o
0
4>

180. A712%24e vpxa

3 (Mold)

@ dlol&(Ladle)

@ <1 EE(Slag Pob)
47+ E(Shute)

rlo
D



181. &7 #olELadlee] <2 1(Slag) 9ol 34 wF A= H(Electrode Bar)& H1il
olA(Ar0)E LAY FAst= EFFAHY WAL

(O AOD(Argon Oxgen Decarburization)®
@ VOD(Vacuum Oxgen Decarburization)§
@ LF(Ladle Furnace)'§

@ PI(Powder Injection){

182. EA AW 3l AOD(Argon Oxgen Decarburization)® o] &3z F2gHsl
AL?

O s @ g

Q@ ¥ @ "7k

183. dlojSladleol A= &4 ol 2FA7I2E &0 ol 842 nHKStirring)sh=
el Fololn sl

@O = £ (Bubbling) @ < =Z(Slopping)

@ 23 = (Spitting) @ 1= (Boiling)

184. #o)E(Ladle) 9ol MFZ(Vacuum ChampenES A3l ol €48 JE&x Y=
Lol &d €728 Sle SEFAY X9 HAHL2?

(O AOD(Argon Oxgen Decarburization)®
@ VOD(Vacuum Oxgen Decarburization)§
@ LF(Ladle Furnace)'§

@ RH(Ruhrstahl Hereaus)®H

185. VOD(Vacuum Oxgen Decarburization) HH2 &7t~& HZo=Z 3ot o F
g7t o] ofd Tt

® CO
@ H;
@ Ar
@ Ny



186. el 1(Slabit E-EBloom 5o £AE A= 2719 BRol) AolE FIA7)AA
GEHE Jhatel WA AA 5& WS AFPEL Tl sop

(Forging)
(Rolling)
2~(Press)

(Casting)

o

N 2 2 N

187. 717} 50~30mm, Z°| 350~2,000mmE|+= ©Ho| ZAZE O Z Fof
sAle) BRe Bololgm sHEr)?

@ Z+=](Ingot)
@
)
@

188, A7tk 2712 LURGCDE FAsT] Mol AAshE GO FARH 2

189. Gttt S Aste dQEaAE 7HEske Aol WAL

O 7tE=
@ BRe=
Q@ dA-g=
@D 2P E

CRENSEC)
2l & 2



gdg A2AE A ¢+ (Finishing MilDal7] o

192. ¢8-S 7Hg ol AHESe £UEGabE tF T ol" AFS AdEE
SRy

@@@@

?__
%l%-(Bar)
& 7} (Section)

193. Aol A AFEA thee)

~
2
r2
K
O
E
)
=
O,
)
(@
O
9
Oll
o
rlr
o4
A
2
re
o

rr

194. A7 4AolH ¢GPS WW AP Zo} IA TAHR CoDe A)=3)

O H7](Divider)
@ =-$7]|(Filler)
@ ¢4 ~7(Roller)
@ HAH7](Coiler)

195. WA 2A1Q) EAFYMHR CoiDel FEH ol Ak3bd(Scale) g A A Skt AM&3h=
31t YA 2 4HA(Pickling & 37} -3t 71 @o] ARgEE A7

O A4k

@ A4

S =4k

@ H4t



196. Wxtkdel ofs A4ke Wkt =Z<d(Cold Rolled CoiD)e] & == A9at A2?

O 7HHAF&
@ J—\_%

Q@ HYy&
@ wWFE

197. ¥22k<A(Cold Rolling)& 8t7] Hsted ALEH= A2 At AL

O < H(Slab)

@ dAx7YHR Coil)
@ F¥HPlate)

@ wHBar)

A e BaE A, 7IAF o L':s AAss Ade

@O A " (Refining)
@ =F(Coating)
@ # A (Cleaning)
@ 4FA|(Pickling)

o

199. Wzrtado] osf e yiRgHow stgAdo] "Wojx 7o 600~850C 2 E<
7tete 7hEd e Fodts A&
O ZF(Annealing)
@ 4-<4(Quenching)
@ 4#(Tempering)
@ 2Z(Normalizing)
kX Zae] ZIAA AR W e 2887 fste deks

(Rough Rolling)
(Skin Pass Rolling)
(Finish Rolling)
(Reduction Rolling)

(et



