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- Primary oxide scale ( )
)

(hydraulic descaler)

- Secondary oxide scale (
(roughing rolling)

- Tertiary oxide scale ( )
rolling)

(acid pickling)

L Wustite (FeO)

2. Magnetite (Fe)4)
stoichiometry
3. Hematite (Fe2)3
1000 HV

3
slab reheating (

)
(finishing
(cubic)
250 - 350 HV
450 - 550 HV
rhombohedral
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570°C
(eutectoid  transformation)
(22
4Fe0(s) -> Fe(s) + Fed 4( ) (21)
(austenite transformation)

retained wustite

Chen  Yuen(4)

Ilemalite FCjOj
/—/—.‘\ia.gndllc Fe,0, \
e
Fe,0, + Fe,OyFe + FeO \
Steel
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2.2

221

Pickling and rinsing

Tension leveler

Flattener and stitcher

Electrostatic oiler

24 Pickling'8

Pickling finishing process
24

(Flattener) (stitcher)
(Tension leveller)

(Pickling tank) 4

(Rinsing tank)
(Electrostatic CQiler)
scale



(penetrate)

1982 HudsonB1t
(ferrous salt)

FeQ(s) + 2HCI(ag) -» FeCl2(aq) + H20(])
Fe304( )+ Fe(s) + 8HCl(aq) - » 4FeCl2(aq) + 4H20(1)
Fe203( ) + Fe(s) + 6HCl(aq) -> 3FeCI2(aq) + 3H20(I)

ferrous salt
Fe(s) + 2HCI(ag) -> FeCI2(aq) + H2(g)
(nhibitor)

1994 Yamaguchi, Yoshida  Saito<d

(layer by layer)
(crack)

1999 Chen Yuen'12l

(pickling  simulator)
3 ,

_
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29)
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retained  wustite

2000 Chen, Yuen — Hull7
(scale breaking)
(temper rolling)

2001 Chen, Yuen Mak@

(edge heating)

2001 Chen  Yuen4
(finishing  temperature)
(coiling  temperature)
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2.2.2

(weight())
(g HCIN)
g [HCI] / 1« 11 « weightd)
(%wh)
0 wh) = LA SOE(G) 15

volume of solution (%)

19/ =01 % wiv
2.2.3

25 Gines 0
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2002
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Pickling time min,
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150 g HCWiter
100 g HCWliter
50 g HCUiter
i

0 Lt e S anashiy
0 50 100 150
[ron content g/liter

2.6
2.3
(Reaction rate)
(rate  equation)
heterogeneous reaction ( 1)
3
(1)
2
&)
(convection)

(Rate-determining step Rate-controlling  step)
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chemical control

diffusion control
heterogenous®
aA(l) + bB(s) = Cag)
chemical control
rA= kCA
dCA
St
29 A B
A @A
( 2.10)
(210 (Rate law)
231
2.7
®

equation)
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29

(2.10)

(210)

2.11)

(Arrhenius’



k= Aeexp (2.12)

Vort
k (activation energy, B9
A B
k
A
preexponential factor callision factor
Reactant  / I Evctiation
3
&
Product
Extent of Reaction
28
(reactant)
( )
activation energy (Eaf\don B9 28
diffusion control
A

B
(boundary layer)



layer

29

(210, (2.11)

(215

( boundary  layer)

A A@ ,
A MB—NAS)

" _ Boundary layer
- Bou ary lay

/ Position
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Fowing flLid

A TA
(2.12)
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rA. hCAB

16

boundary
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(210

(214

(215

(2.16)

(217)

(219)
(219
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diffusion

control
k« h
NS ~ NAB (220
rA « kCAB (2'2.)
chemical control
boundary layer
rA= kK- A (222
K chemical diffusion control
““IkFIh -
activation energy (L  activation energy 5 keal/nol
diffusion control 12 keal/mol chemical
control activation energy 5-12 kecal/mal
mixed control diffusion chemical control
2.3.2
2
(Integral analysis) ()
1
(Differential analysis) 2
A—B (224)
rA = kCA (225

@ Integral analysis
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(226)

time

- = k-c
dt
=ket— | A
Coo & Ve Aoy
A
( \
InvA = {i]
VCAOQ]

(22)

(226)

(227)



In(r,)

time
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@ Differertial andlysis
., C0

time

212

i (initial Slope)
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(dc, '
Vo J
(EY

0(GosstoCA M O

CAO

(229)
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- 8.314(
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(preexponential constarnt)
(

(Stoichionetry)



	บทที่ 2 ปริทรรศน์วรรณกรรม
	2.1 การเกิดสเกล
	2.2 การกัดผิว
	2.3 จลนพลศาสตร์ของปฏิกิริยาการกัดผิว


