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(54) Title: AN ANTI-OXIDATION COATING FOR STEEL AND METHOD OF PROTECTING STEEL FROM OXIDA-

TION
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(57) Abstract: An anti-oxidation coating for steel is prepared by mixing Mg-containing minerals, laminated silicates, met-
allurgy solid wastes, commercial aluminum powders, organic thickening agents, inorganic bindings, which comprise Al,Os,
Si0,, MgO, CaO, Fe,0s, C, B,0;, P,0Os, Na,0, together with water. The density of the resultant coating slurry is adjusted
within 1100—1500kg/m3 by controlling the amount of added water. The coating can be directly sprayed onto the hot steel
whose temperature is up to 1000°C before its entering into hot-rolling furnaceand a continuous protection film can be formed
under high temperature. Thus, the high temperature oxidation burning loss during transportation and soaking treatment of
the slab before the hot-rolling can be effectively reduced without changing those primary properties of steel substrate. The
advantages of the anti-oxidation coating are good self-stripping property after heating, easy obtained raw materials, low cost
and simple preparing process. The present anti-oxidation coating can be used widely in the anti-oxidation of various steels
during 800-1300°C / 2-10 hours heating.
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By fALRHE, RPN R E T AR B R ML AR R B A o 3B BB
B, RG4S PRRY EFE, BREMAKRER, RBRGA
&, RERHABDFTHRE .
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B 4 ) H 3 CN1300805A AT T —A Zi& I A fbirtt, 44 Sio,:
50 ~ 62 4 AlOs: 12~204; Fe,Op: 2~84; MgO: 1~54r; CaO: 2~
T4 NayO: 2~ 64 Kp0: 2~ 6407 FeO: 1~ 5 W lfe/E NE W & 800 ~
1300°C %] 3 BT E3EIR, AHERH, WAV ERBEE. LK, B
BAEEAE S <180 B, #hstikm ), 2EFR, TR, TEELR
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5%, F EARNG RSB 1200CATF, BT fGIE A T i A SR At
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ALO; 15 ~ 32wt%
Si0, 20 ~ 40wi%
MgO 10 ~ 35wt%
B,0s 0 ~ 20wWi%

P,0s 0~ 10wt%
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CaO 4 ~ 15wt%
Fe, 03 2~ 20wt%
C 1~ 5wit%

Na,O 0 ~ 10wt%

A4 5B AE 1100 ~ 1500kg/m’,

A R RRAL G L RN BN R T BOp B LR, B AR
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9, ke ERMARE D T RHE.
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1. A% e Eart e £ 5 £ 1000°C w L RAAM 09 R B HE7 R,
JEAK B KB L B ) BT R 09 T B4R b fh s A BRI T B AR R B R AR
Afbsy, WNRREMM G FHRERRT B EE, SHRETYTLEE
HAELE A e 2 BT AT AR R B R IZ T A, Bk B B A
F T RGE R RE, R S RAR IR LT R AR 7 09 2R
B, REEMMAREA R, AT RERE R E;
538 %A B 4 BARAE BFRAR . A RTIREAR LA T LA,
KKIRE T A AN, BRT eeRRNA, a7 LK.,
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ﬁ%%mii%%ﬂ&ﬁﬂ%ﬁ%@ﬁ%ﬁ%ﬁ%%&%%,ﬁ%ﬁ&%ﬁ
800°C, TAFE H, (a) FHAMNBERITE, @ (b) BAEFHYTE
Btk B, BLRAAK IR BT R AT R B TE R A RENIR .

LR, WREE, KEPHE BT A T FRAM R ER
R, RGBT BT AR REE R ENG Y &, |

2. KK GG 5 EACRAT I T 5 AR do S BAR T B 2B
800 ~ 1300°C/2 ~ 10 B An BT 44 15 B4, #AALIBEARBEM G RE, BIERE
i EABLREAATERERL, FE 800~ 1300CRLIILEF, AL
AR EEHAREN Y REAEKEE B ARy B, AZOE LT SN R
SARESE, LT RARRE AR, B TRE R ELLTRES,
IR b RAEE R 21T B A O R T AR 5 AT R F AR
&, AP B A 6 R R i TR B R A RIEIK A S B
TRV REARE 5y 8 RRE

3. K IR AR BALAH T 8 KR RAT RN B 1%, A B2 BT
WA MEF R, ET EFRHTRAAE, EEAZ, REHETE
Hb, AT I HARS LT BARR T RAT A A SRR, ARG R
HF B EAR T ke A, 128 4Rgk A it B R AT IR
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4, KE B4 5 iR BALRF B raRA 20N EF 1Y, H8
TE B BRI vt A B, R B BT B L AR B TR IR L R A E A
A, BPA SE AR iR AR A& 50 ~ 80%, 1B SHMIBMATE S F

&, ZiAiasi BT T,

W B 3.8

B 1 B AL B R4S IUA BORIRE B BACRAT 800 CriR 24K
AR RSESTG, BT (a) HIABABERFRIE, (b) AR
A SR

B 2 AR E 1250°C AR E BLE SEM Hinibil, BT (a) AL
AR E L, (b) AR T S84 1 ikt ¥/ 69 15 L.

B 3 AN RS R E AR, LB A RipAH R 4 Rk BB R A
B 2 SRR A SRR 4 BB BT

Bk 367 K

AT 4 A B 52360 3 am Bl A K IR 8 256, A BLRIB T AL IR #Y SR
P, A9 TREIEME 3T AL IR 3650 B 64T IRIE, 2 RBLE % K AEAT
04 ity BT A TR ) 9 B |

34 1.

ARG EEH. BEE. k. T4k, ME. RTELTELH.
K3 35 d T AR 20%AL0;, 34%Si0,, 21%MgO, 5%B,0;,
10%Ca0, 5%Fe,05, 2%C, 3%Na,O #ATHFRA-, FEEFE 100 BAT,
AaskaE B B AR e B E A 1100kg/m®, 138 AL B &) &R 5 BALARA L

Je A B TR B2 B, Q235-B AAM A Ae B BT 2 R AT
WA EE, AHMEATBE 800C, BIER—ERERYRE (2LA 1), #
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NI 2 1250 Chn A3 20 5, RIP BT A B TAHRAERY, L7 4
— B B R, HEEWIETE, b TFRAGSIRERRE, K
WEREY G RE, TEREH.

VAR Ani BARA R AE A3t He, A IUE 2 A= E 3 49 SEM 4R Ak
BRER B, TTAFE, R RENRAT RART B/E 7 £ RMARE
EERAE, BILIERERER 70%A L, BREZAEY b RFE, FK
ERAEBmHIRE, LEREN.

3645 2.

SABEET . BREN. FR. Tkl ATASERH. AR
BT HEMLEE BA- 15%AL0;, 24%S10,, 33%MgO, 18%Ca0, 2%Fe,0s,
3%C, 5%Na,0 2 A FEZE 120 B AT, #470HRE, MK QHBEERL
o e R 1500kg/m’, AFE)ARL A 6 &R T Bdbiat 1L

5 525645 1 ABRRAE, izl F 1000°CH) GCrl5SiVn 4R R &
B R — B EARY R B, 2 1200 CHAIE 20 &, IR BRI 09 B4R
Kok BARA W) EAAR A AT, BAUREREREAL 70%0A £, BARER T
ISR ER B RAE, REEARREYANE, LKED.

364 3, |

%ﬂﬂ%ﬁﬁ%\&%i\iwﬁﬁ\lﬂ%%\%éﬁﬁxﬁﬁﬁ%
BT R 25%AL0;, 39%Si0,, 15%MgO, 5%P,0s, 8%Ca0,
5%Fe,05, 3%C BATHALRA-, PAATEE 150 B, A ERA%
H-3 4B E S 1300ke/m®, 133 AL A 6 T B ARH TIL

5 526 1 AR R, gk 900°C 49 20CeMnTi 4% 49 R &, BF
R —EREARTHE., 2 1280 CHRAIE Sh &, RERY B H BB A
Al BARYE 04 BAvsk kB BRE, EABAR R S0%A L, EARIE B T e
AP BRI B RAE, HBEREERBHIRE, LRGN,
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34 4.

DB T AR, 8. . Tik4ed. BOHEE. MREET0H
2k A 18%AL0;, 22%810,, 30%MgO, 12% B0, 7%Ca0, 2%Fe;0s,
2%C, 7%Na,O #ATRA B, AFEZE 100 EJWGF, AR KRERA L
4 BATAREE, BLAEEHY, RSB RN EEE 1400kgm’, FEIALANET A
ARF TV,

Bz AR T 600°CH) A36 MMt RE, I R—EREERTIRE.
13 1300°C AL 3T 3h &, BRI o 1 Bk BB A A BRI 1 BACAR B
TR, BB 60% A L, B4R B T dp B R AR B RFE,
FIHEEEARE @B NNE, RRED.

3] 5.

SRBRELT L. BiE. Adbsl. Tkl RTALAEETH. K
B E TR B 16%A1,05, 24%8i0,, 32%MgO, 13%Ca0, 5%Fe;0s,
4%C, 6%Na,O H4TRAEHAEe, FEZE 150 B, Bkt KRR EWRA 1 33
AR, Y, Rk E B 1500kgm’, FEIRL KB RMR
#V. | |

g B T 400°C 89 Q-235B MATHI A , BPF R— AR EARPRE.
%umtm%ﬁ&m%%&%#E%imﬁ&ﬁﬁmﬁé%#%iwﬁiw
BAE, BRI 75k b, HATIRE TR B R B4 B AR,
FIE B AR EBBYHIE, REREY.

kA1) 6+

SRBGELY. AEL. s, Kk, Tkl RTEASER
M. PR ERT ML B 32%AL0;, 30%Si0,, 12%Mg0s 7% B,0s,
4%Ca0, 8%Fe,05, 1%C, 6%Na,O #AT/RA-Ake, HEZE 150 B, JoRkiRe
BG4 B R ACAA e B A 1500kg/m’, AFB)ARL A 69 5 IR VI,
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YriZ AR T 700°C 6 42CiMo 4RH 49 R &, BF T R — B R BRI IR E
2 1100°C #4432 0h &, Tk BHRIPJE 1 BAS B A AR ERY 09 BACHR ]
DR, BRI T0% A L, FLANIE B e o B R B e B R,
FEBAREBBHARTE, RARED.

64 7

SR|B T b4EE), EE . B4R, KR, TkeEh. ROEE. =
TR S B TR B 25%AL0s, 36%8i0; 10%MgO, 7% P;Os;
504Ca0, 12%Fe,05, 2%C, 3%Na,0 #H4T/R# AR, AEZE 150 B, Inkik

AP 4 B B AAR 6 5 B 1400kg/m’, FFE) AL W 4G By AdLiRAt VIL

YR AT R TR Q195 WA ET, TREMR—ERERYR
B 42 1300°C #4038 3h B, BRI E H BN B AR B 09 Bk
RO EAE, BALEMERK 65% A L, AR B A ROP B RS B K
F%, FNEEAMBEBPHYNE, RAREGY.

3t 8

SRR I AR, HBE. Bk, k. Tikdah, ROKE. B
42, KIGELEETHEE RS 22%AL0;, 35%Si0,, 13%MgO, 5% P2Os,
6%Ca0, 15%Fe,05, 1%C, 3%Na,0 #:47BH-AR, AEZE 200 B, Jeiki
A 4 BB MG 0 B 1400kg/m’ , 13 B) AL B 0 B Bt VIIL,

H AR AR A28 B4 Q2358 AAM &, TIRAY R— R BRI iR
B 42 1250°C AATE 0h B, TR BARAP G i BAEK BB AR B B AR
SRR, AR 80%, ELANMR B FAndhop B iR ARG B RRTE
FEBABEDB YR, RARED,
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RA| R R A

1\fﬁ%ﬁ%im%ﬁ,ﬁﬁﬁﬁfzﬁ%ﬁ%ﬂm@%ﬁ%\%%&
B A ERERY. 8. AHERAR . AAEER A ZERAES KR
A RORY, B AT AR, GAFaEL

5 ALOs 15 ~ 32wi%
Si0, 20 ~ 40wi%
MgO 10 ~ 35wt%
B,0; 0 ~ 20wi%
P,05 0~ 10Wt%
10 CaO 4~ 15wit%

-~ Fey,0O4 2 ~ 20wt%

c 1 ~ 5wi%
Na,O 0~ 10Wi%
A4 58 EAE 1100 ~ 1500kg/m’.
15 Z\ﬁ%ﬂﬂﬁﬁlﬁﬁ%%ﬁ%iﬁﬁﬂaﬁ%ﬂﬂf:%ﬁ%%%ﬁ

WA B R AT GEEA Y TIERE T AR

3. RIERAIER 1 BrR 4R Bqbidt, BHEAT: Aide)seE
B FMT b BAbskE . FRRF 49— RJIUA.

4, HABRA)ER 1 R 4R BaibkAt, ReEeT: MR

20 AFITARTEAR TR, ROFEEF I,

5. AABARIER 1 Ak 4R ik, EAHEET: ke Bkt
Bt h s, BRE. BEY. ST ORI,

6. RIEHFIER 1~5 E—RITRARAM T BAHAL, HFEET: AT
B A ELE 2 100 B e F 100 B,
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7. BEBFIBL 1~5 E—FFR MM ENRFI T %, a4 &
BB B R 10 R B b, BB ARAEE 100 B el T 100 B 49404
B4 Je AR R B LA 1100 ~ 1500kg/m’ &9 R4

8. 4 E B TR M T AT %, a3 R AR M EAS
HAPET, TAAM R ERBAF)BR 1 ~ 5 E—IRATR B EARAT, A
MR mIE R E.

0. HIBEARABR 8 Ak ey Iy BT ik, HF, FRET I aTEAg
B TR B AR AT R BB & T 1000°C A9 4R AR

10, HRIBAAZR 8 TR B AF ik, ¥, FiEAFER1~5FE—
IR 4 By BACTRARRR) T8 iR AR B AR T R AR

11. HBEHAER 8 R RMT®, B, HRET Ikl aduim
G ARAT A AR B FE 800 ~ 1300°C #4958 T #ALHE 2 ~ 10 )BT,

12. ARBRAER 8 AL ATk, L, PTRemat A -EE R
RE LN,
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