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Blistering and Hydraulic Removability of Scale Films of
Rimmed Steel at High Temperature

Synopsis :

Fumio MATsuno

Under the protection from the oxidation, rimmed steel plates are heated to temperatures between
800°C and 1250°C. Then they are oxidized in air for very short periods. Blistering and hydraulic

removability of scale films of them are studied.

Blisters, which are caused by the compressive stresses such as oxide growth stress and thermally
induced stress, are small round spots at first, and they grow rapidly. The periods from the start of
oxidation to the appearance of blisters are measured at various conditions.

The removability of scale films is measured by the water jet of 1, 4 and 15 kg/cm2,

Scale films

with some blisters are removed readily by the water jets.
Based on the above results, the cohesion or adhesion of scale films at high temperature is discussed.
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Table 1. Chemical compositions of examined

rimmed steel (%).

¢ | si | Mn ‘ P S Cu | Cr

0.08 | 0.01] 0.36 } 0.008 } 0.020 | 0.05 | 0.02
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Fig. 1. Diagram of experiment on the remova-

bilities of scale films.
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Fig. 2. Relation between the thickness of scale
films and the oxidation periods.
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Photo. 1.
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Microstructures of scale films of rimmed steel.

b : oxidized at 1100°Ci for 120s.
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Photo. 2. Blistering of scale films of pure iron oxidized at 900°C for 15s(a), 25s (b),
and 40s (c¢) in air after the heat treatment in vacuum at 900°C.
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Photo. 3. Blistering of scale film during the air cooling from 1054°C,
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Fig. 3. Blistering behaviours of scale films at the
isothermal oxidation.
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Fig. 4. Blistering behaviours of scale films at the
oxidation during the cooling.
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Photo. 4. Blistering of scale films by Ar gas blowing after the oxidation at 1200°C for 10s.

BIEHOER% X VBEECTHEDL, 7V AX—N
BTV Ar — AVHEO 1 e Ar A% RED
1, RIS % L C &z, Photo. 4 1= 1200°C
© 10s Bfbig Ar # A% K E OB RIE RS .
HFARREOFTH B 0.25s B, FADEEY
DTWBHMCT VAL —=DFE L. 7Y AX—1%, K
ML &b e L, HoREEMSIRSY, K2 B
CERBREOLEICh/IcDTCT VAR —BE L. 2D
X 5 7e2ENT, ERLBIfAIREE %R 850~1250°C w4z ic
EALERECH Ok, DEOERNLDL, 7YV Ax—D
S AT BRI OBE L K E T &b oT.

AERCIT, KRB OFREAE CHHILEE <7
BIESR 8 5 kA Lic. B oM #E LT
R0, BEEED»OAKKPEEE T TR LIcsEai
OEWIIL, & g DRy —VHEEPE T Tnle, 20
A — Y, Fig. 2 10m URBBMEEE» GHEE T 5 L3
LA ENBHIP AR LickELDbRD. Lo
Borbc s\ CRBRF DREICIZA 7 — VEREN I LA E
FULCwWihollELzbRS.

3.3 kfEz v MCEdRT—NHEEDORBEME

1, 4, 15kg/cm? DK Y = » FIC X B A — L
DYEERERGEE Y Fig. 5 R$. KED 4, 15 kg/cm?
LEL, HEEEOKRZ VKR Y = v M T, Fig. 3 1
FRUP7 ) AR —RAEBERCEE—IKTHHERT, A7
— VRN Y QB L. 0B, 7Y A x—1b
LI 0 2 7e HFH0 L 55 LCW 53 b & 5 fiEt
L. 79 A2 —{b L7y, HRT2KEY = b
X BIRTHLELRLD, BELCOND H#ET
3, KW D MO EEOTEE LD AT, KT
KR = v P TZOWHNES TR LE DR, Kt
Sy MEX DB LTI ORI T, RACAT —
AL BE LA AL, FEELLRBREIRLTHD
7o, 2o X3 BEfBickh, 100x100mm DR R T
i1, KiEY = v P OEEHE LE 0.3~0.5s TRy —
AT TRE SR

TV A& =DM DT Lol -cEbhhici
EaR-Cix, 4, 15kg/em? DKy = » FIC X HHIEERIAE
Tz psote. & OEEIE, o7 BN A Uicws
PRI L Ny DEBEDE U5 7S Th ol

lkg/cm? DKIES = » P T, FiE LR LOZE

— 99




BHEIEETAY AFVHMAZy—ADOTY AL — K ERRIC X 5§ 605

I T |
= X X -
1200 Koy XX
= ng 9 o
1000F &9~ o o |
AN D
L X A ANE:
8001 15kg/cm2 y
O i 1 I
¢ 1200} X X_ A
a X_-%~-"70 (o]
E I X p (] (e} O
X «‘O
21000} Q. O o) O -
X~<._ O
6 [ XA T2
% 800} 2 .
o AKlglcm | |
s 1 1 H
1200 0 0 o © .
- O O O O —
1000 o © o0 © |
. ©.06_0 O _
X X X X
800 Kg/cm? 7
0 10 20 30 40
Time (sec.)

Fig. 5. Hydraulic removabilities of scale films by
the water jets with the nozzle pressure of
15, 4 and 1 kg/cm?2.
(O :good ; A :slightly bad, X : bad)
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Fig. 6. Schematic illustrations of blistering behavi-
ours at the isothermal oxidation.
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