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ABSTRACT The thermodynamics and kinetics procedures of erosion for O’-Sialon—-BN in molten
steel are investigated in this paper. The results showed that the main reasons for O’=Sialon-BN erosion
are formation and solution of the low—melting—point slag MnO-SiO,—Al;03 from chemical reaction
taking place between [Mn] in molten steel and SiO; in glass phase among grains. Meanwhile, reaction
of [O] in molten steel with O’-Sialon formed SiO2 and Al;O3. Then, the SiO; is eroded by molten
steel. It is hard to react for BN with molten steel. Therefore, accumulation of BN grains in eroded
layer formed a thick diffusion layer gradually, which impede erosion reaction of samples in molten steel.
The erosion kinetic process in molten steel for O’~Sialon-BN composite is controlled by two stages: the
earlier stage is controlled by chemical reaction taking place on the interface; the final stage controlled

by diffusion. Thus, the related erosion kinetics rate formula has been worked out.
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YEAKFERH TZHBH A O'-Sialon-BN 7> BIFA LR A R FHTTREMERE, MR
BRI ST E L YERE 1~0). JFH, O'-Sialon-BN #rEIEAH —EMAIIMIYERE. (2, fE%
PRERRGT, 2EFEZBIMBEHIRIM, AHR 0'-Sialon-BN K& EHEMMB IR 1AL
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ERBR L, RARERS S A BN &% 70% § 0'-Sialon-BN if##, Pl TiO; +
Y203 HREEEBIF. ¥ RTH 40mmx4mmx4mm R FORIXFEREE T 6. 2L 7E PID #
REVEH 22 hidtfT. LRANNEEREN, B (%, TESE) #:  C0.270, Si0.230, S 0.041,
P 0.035, Ni 0.082, Cr 0.054, Mo 0.020, Mn 0.870, Cu 0.050, Sn 0.025, 244 Fe. Q'—'EABTJ‘, Sl
EHAE 1600 CHRE THLIE SRE, FHEIIREEARES, 257ES5. 10, 20, 30,
45 . 60min JFEUE. FEFLEH, A TR IERBEENL, SAPEANEHER —\.ﬂﬁﬁ‘dﬁ‘ HMNE
Fr R FEN AR SRR I LR R R T 2R

W AR R R B 1] 4 iR BEWT T B - 6. WEBRSTERIR A TR B RA AL, iR
MESRERMENZL, ERRAFEEMBRAERENE, mEXERARMBENEESTK
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ZhETE Y Smin B IRFER A B AL
(8 2a); 20 20min /5, RBEFRILLBHES 12} oerimenta
R (F 2b), HEEE WAL 10um FRME. B E data
ER AT AR E, RERE AN AR £o08
R 2R s A I (B 2c~d). S
/3 kW, MAMRMBEERE soum. 8oy
TREANRBZAMNENEE, RIS
R ESMIE AR, A — SRR ME 0 L
. K 4R, ZERIES (%, KTF0E) 0 20 40 60
%: Al6.94, Si72.32. Ti2.13. Y333Hf Time / min
Mn 15.28, RBR T Bt A R R B B4 S, 3m T 1 O'-Sialon-BN R B2 {4 B bl B 1] 1)
Mn. 4k (1600 C)
2.2 BT EHRDFESIR Fig.1 Corrosion depth vs time curve for O'-
LM gaslig| [Mn] 5 O’-Sialon-BN & &tk Sialon—BN sample at 1600 C
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B 2 ZENETRME O'-Sialon-BN iREEA I B BEEE
Fig.2 SEM micrograph of O’-Sialon-BN samples after eroded in molten steel for 5min (a),
20min (b), 45min (c) and 60min (d)

Ti Mn %
4 8 12 16
Energy / kev
B 3 AR 60min FRHZE AR MEE B 4 FoueERmEEss EDS fEik
Fig.3 Erosion channels in eroded layer of Fig.4 EDS pattern for erosion channel among

sample eroded for 60min grains
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FRAN 2Mnjr + (Si02) = [Silpe + 2(MnO) fl AG? = —8.28+0.037T (kJ /mol). T=1600 C
Bf, AGP = 52.372(kJ/mol). XULBATEMRERMFT, WMKFH Mn] BARER SiO; EJFH). {H
HEERAGT, RS EEEE EEFEBEP Nsio, 20.79, Nyao ~0.10; [7] 5 BAHK A T
R IR BEARELAE B R B (R 1), WM [Si] MIEE R fsi AT TR H:

n

lgfi =) el[%j] (1)

j=2

% 1 WWHHLATHEERIERRY

Table 1 Activity interaction coefficient of related elements in molten steel”

J

i Si C Mn Cr Cu Mo S P Ni Sn
Si 0.11 0.18  0.002 0.003 0.014 0.002  0.056 0.11 0.005  0.017
Mn  -0.0002  -0.07 0 - - - -0.048  —0.0035 - -

|
lgfsi = eSi[%Si] + €S [%C] + el [%Mn] + ST [%Cr] + €S [%Cu] + efi°[%Mo]
+€5;[%S] + e[ %P] + eX:[%Ni] + e3r'[%Sn]
= 0.0835
B fe=1.212

18 fun = €3t [%6S1] + €51 [%C] + eMal%Mn] + e§a[%S] + epga [%P] = —0.021

'T?ft an=0.953
HHE Al,05-MnO-SiO, =T ARZEE Z5E B, S LU 1600 C B YMao = 0.02, amno
= 0.02x0.10 = 0.002; asio, ~1. [Si] . [Mn] Bk 1% RARUEZ, (SiOz) . (MnO) LALEY)F AR

H
fSi[%Si]a%w o
AG, = ¢+ RT1 a 2
1 AGI + nff,[n[%MnPaSioz ( )
%5

AG, = —8.28 — 0.110T  (kJ/mol)

AR, AGy EfEFTENE TR, FEURMTE (Mn) IR SiOs f 5 RER T LI#THY.

1 F A [Mn] 5 O'-Sialon-BN BAHESALIIS REBAAE) SiOn Kt M2 SN AL
MnO-8i0,-Ab, Oy K A MEARIE A B REAO BBLIEIBRAR, 7R — 7 B R A N, SE AT BY
KPR, (PR AR R TR, SR (Ma] 5 SI0, VS AE
HiLRE PR L TSR] U, FIRY, AICREY (O] L7ikbEeh O'Sialon AL S0,
FI AL Oy, P4 Si0; XU FINCR I, HMB BT R T LU S R AR i 72,
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BMEFHRREEE BN B (B 5). X
ZHE AWMt BN gyi2iE AR, ERmERE
F BN ASS5WMMRL; L& BN BHK+
# [O] EAL/EERA B2Os, 4k5E5 O'-Sialon
HEALT=Y) ALOs RN A EHRER SN
9A1,05-2B203, EM 1L BN #yit—5 44k, H
B, LFEBAHA O'-Sialon HRME, FAH
BN EFhCRERMENERE.

2.3 FEMIRHZHHEIN

231 Fa@eFRE RESRBZE
HRMR Y EHE: 1) SBE R E R E R
HREMYT B 2) MBS RERERN; 3)
BB A AR A sAE TE VR B L R R R BOR B 5 @EHREY BN
B, TERMTREAVIEHER, R4 RN Fig.5 Aggregation of BN in corroded layer
RIEEAT. HRNEEN

Vo = Agkl.C (3)

Hef Ao HIAHERER (TMAHE); C HAERERNB TS5 FAIEEE, k. AW
BRI 5 AR i SR BE A
W.D Kingery BB 745 REH: WEEEFLUEERE . BB R M EE % o(mm),
FESLALET 18] Y B AR P B S R ) B R AY HL R R, MIAREA 12 mhi B T LA
d(z — zR)
dt
Ho by AT Si0; MRBRESH, » HIRBEMEBIEE (g/cm®).
H (3) 1 (4) X%

d
V = Aokyp = Aoky(1— R)p-d—”t” (4)

dz

il
z =kt (6)
ok ke
~ ki(l-R)p

K (6) RH: ERIMAMPIEIE, REMRHMRESHERIELXR, X520 REY
& WA 2 HELKWI AT E IS
x = 0.01998¢ (H% &% R=0.99919) (7)
232 y#EgEL RUM—ENEE, WES5RNNHATETRBENT ST,
VHEE R, WA, §RERYE MRS RGBT, ShEEESTY 8EE Vo
D

VD = Aocm (8)
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Heo D AMBH S E5REHATERMZFHT AR B (8) M (4) &:

d D
Aok (1 — R)pd—”tc = 40 gy (9)
il
z? = kpt (10)

He kp = 358, AR (10) TTLLE S, FMERMEEEEM, S RMmEEELFE—
fRE M TR, XHE 2 B9 EEE B B Bl AT R 315

x? =0.0337t (}H5& &% R=0.99705) (11)
LA RSB, O'-Sialon-BN B A BIEMM PRFEMERHEY. ERMIERES, N
Wiy BB S [Mn) RN A SRS M, RSB (O] ths O'-Sialon . {H
WMt BN £ @HaRMmERR/D, Hit, BN HAERMBHBERE, Z#EBBRRENT
BE, BT SB s —5 2.

3 % w

O'-Sialon-BN {2 B FERMB P (Mn] SikE e > REEME TR S0, K4
b2 RS A, MnO-Si05-Al, O3 R4S SIHAR, B N IRXFER SRLEIBR R, & — e B A (R 1hd
B, FERAEA AR WP (O] HikET O'-Sialon KA SiO2 fl AlOs, =4
Si0y X &BMM R, O'-Sialon-BN & & FPRHH R i K RIHLIR Y 43 5 AL I Rt #2428
P G R R
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