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Analysis on Formation and Growth Mechanism of 430 Stainless
Steel Mold Powder Slag-Bonding Rim and Control Measures
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Abstract: In response to the problem of coarse slag-bonding rim in 430 stainless steel production process, the chemical
composition and physicochemical properties of the mold powder and slag-bonding rim are compared and analyzed using 1CP-
OES, hemispherical point melting point meter, viscometer and other equipment, and the microstructure of the slag-bonding
rim is observed through the electronic probe to explore the mechanism of slag rim formation and growth. It is found that ex-
cept C content of slag-bonding rim being 0.53% and C content original mold powder being 2. 87% , the composition of the
slag-bonding rim and the original mold powder is not much different, but viscosity and melting point are reduced, about
70% of the area of the slag rim consists of the sintered phase, the remaining 309% is the crystalline phase, mainly com-
posed of cuspidine and melilite. The sintered phase of a large number of bonding become a main reason for the formation
and growth of the slag rim. Increasing the proportion of pre-melt material to 70% ~80% and the content of carbon black in
the mold flux =2% , and further stabilizing the melting process of the mold powder in production, can effectively inhibit the
growth of the slag rim.

Material Index: 430 Stainless Steel; Mold Powder; Slag Rim; Microstructure; Mechanism of Formation; Measures
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Table 1 Composition range of 430 stainless steel/ %
C Si Mn P S Cr Ni N
0.030 ~ 0.25~ 0.25 ~ = = 1600~ = 0.030-~
0.040 0.35 0.50 0.030 0.005 17.00 0.40 0.050
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Fig.1 Shape of partial mold powder slag-bonding rim
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Table 2 Composition of original mold powder and slag-bonding rim

s %

; R
L Ca0 $i0, AL,0, MgO Fe, 0, MnO K,0 Na, 0 C WEE(R)
[t 37.70 34.55 6.35 0.92 0.04 0.16 11.00 2.87 1.09
¥ 40.64 34.77 6.08 0.76 0.22 0.18 10.48 0.53 1.17
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Table 3 Melting characteristics detection value of original
mold powder and slag-bonding rim

. [ R/ C e Bl B/ C
T gk CEERA WIM Sk EERE MM
1 1125 1127 1137 1042 1074 1115
3 1127 1129 1142 1052 1 069 1110
3 1126 1129 1137 1055 1 086 1120
SEH{E 1126 1128 1139 1050 1076 1115
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Fig.2 Viscosity-temperature curves of (a) original mold powder and (b) slag-bonding rim
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Fig.3  Polished thin section of morphology slag-bonding rim
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Fig.4 Microstructure morphology of slag-bonding rim (area 1 in Fig 3)

1) ORI IR 4 FF 7. @8 4 T, A KR
ST SRAEAE R B . KA, 5 B O X kT H
A IR, 5545 R0 B DXRARIT S B K3

SrRIxt A B BAS K AT LA , [ — X 48
B =A SRR , R, A KA B Kk
FHZAS 5 2 R4 BEAT 40 BT 58 B , G S8 1 4
F 4 Fim.

A KIRRH BRI A IE R, B4
TR AR A IR A0 T 0, IR R R
REKA W &HX ;B KB re Rk, 35
BF IR, B AR, IR B KR R4 4,
RIS B A A

P TR X e P 1 (PR 3 eh g 2 (KRR
AT, IR B R W 5 FiEE 5 Bin o

P 3 chig ) A 2 KREEL A KRR

F4 BE3XEH1WHTHEES/ %

Table 4 Mineral phase composition of area 1 in Fig 3/ %
Ki  Ca0  Si0, ALO; F-  NayO Mg Fe,03  C

A 30.5 244 8.8 38 20 1.0 0.9

B 47.5 16.7 0 11.3 0.5 0 0.1

2,2
3.0

B i EEEROER(E 3 B2 XKiE)
Fig.5 Microscopic morphology of upper part of slag-bonding
rim (area 2 in Fig 3)
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Table 5 Mineral phase composition of area 2 in Fig 3/ %
Ca0  Si0, ALO; F- Na,0 Mg0 Fe0; C
36.1  32.1 5.5 5.7 10.8 0.2 1.4 2.2

A—H¥ 5, B E A5 R R il B R Bk, 3
JliA%® s ]ri b g =

7S P P OB 45 ) T s e 1 R A
ML A Sz B, R FEMERA 5H
KA, M X SRS RAYE , 29 &5 K 30% ,
HA 70% ¥R e b H0 S5 AE 45 B AR R | Be 4 Afl
AT e O A AR v R Y A A e
FIFFEETE BB B 0 )2 TR, Wi 45 S 2%
BE R — 0, W00 S22 TR B BE K, TR IR T 1 A A A
AN A, TR, IR RN, B
BERE P E R 2T RAHE & A, IR
fulK o gk GaRm EARS T W g AR 1Y)
ViR B AN 1 - ) ) o 1B B P T b i
At ] T IR BhET, [ i 2 RS A A AL, T
SRR S A AR R e b B S
AR T PR ah [ i 2 AN U A Uk R 7 i P L,
SEREEZEEK A
2.4 i B KR

ML EE AT LA ), G i i e s e pR o
e i P ROt Sy o A 7 2t A v e B A KA, T DL
TR R bt fB . UGB EL B R B BB IE 3%
xR E G RE R . R, DR L
o it ok B 4 TR I ok ) b R AR e, o R B
B o E K B Tk B R B 0 0 Ao 72 P PR RE TR IR
FE o PRI R B R A R S R i ke et BB R
Yo AR RS N i B A BRI 3
o SRRLARARIN , A BRI LR T, RS T 47 i



%5 3

R IR 56 430 A 85500 T 2 £ b 0 L S A AT A il i i £ 67 -

AL FORHTURL, Xt B4 70 B BE 1) FIXH RS (R B T 30
TSR B BH AR VR FHARARGE o 38 2438 ok BRA R R &
B EL ], BB A A3 (R I B S PR RE . BLAh T
{5 5RO RH AR B s SR) e, 398 i 49F P85 B ] RE 6%
B ORFRL ) LR AR, o ¢ MY R RE A 78 70 B i Bk
B BE— 38 AR R R A

£ bl L, K 430 AN G54 A 7 B 7 it P HEL K
i B R R R R A PR PE R TR o BHX DR
R, R ELL T St -

(1) 5 PRI FERE AR o E PR R Bl 70% ~
80%

(2) AP FC Rk R A o 58 I 88 (TR 5 BCRR 77
Ho

(3) ARER AR R HFBE2% UL, A
BTN BE A8

K Ab)m ORI #E AT Tk i, X % e 2 7
J& B B AT AT, R K TR RS B B (B B, 3
B T4 fhan B J7 1 B0 B R 7E 10 mm 7645, 5 4ir
B 71 RF 2452 25 mm U8B AR B0 R4 e JRURE B
B RS A R T i B K, R A
BT

3 £

(1) A5 O 17 i o P 5 D e 0, FF R
R B PR S AN R R IR S A, U A9

BE

(1] ThERIG, 25 3k, Ry 430 RS R R E m e 1],
HH,2020,45(4) 2933,

[2]BR4iE. 430 Sk E A BRBIRA L[], 16 840H7,2015,
35(4) :49-53.

BlEE2= P,z & EES SRS BRI,
PHELE; ,2006( 81) :36-38.

[41EHT I T, RN 5. &5 Shanit A Ol e RIS FE R
WAL I, EeMEA,2015(6) :1-5.

[5]%eo0h, SOBME,IL 4, 4. (74P e i DT B AR WL B B 1)
RUFICBLR D] 1E#5,2021(2) .7-13.

(6] EHTH , & w8, r5 FRE, 5. 5 Hiz 350 7 o 7= 20 i 18 i TR 38
[J]. %:41,2010,26(02) ;53-56.

[71E . KIEEEWEE S RecE 1], BRA 4,
2017 ,45(3) :33-35.

[8IME &, 9k 008, FiioR, 5. 304 ANGEH I ot 7t op 45 25 it P
TER LI I]. #8¥k,2016,51(8) :3540.

[9]Kromhout ] A. Mould Powders for the High Speed Continuous Cast-

ing of Steel[ D]. Delft; Delft University of Technology,2011.

[ 10] Marschall 1,Xia G M,K? 1bl N. Slag rim formation of two mould
powders used for casting of construction steel [ J ]. BHM
BergundHiittenm? nnischeMonatshefte 2018 ,163(01 ) ;23-28.

[ 11 ]Marschall 1,KOIbl N. Comparison of the Slag Rim Formation of two
Different Mould Powders[ C]//Proceedings of the Materials Science
and Technology Conference. Houston: ASM International, 2010,
1591-1600.

M RGNS EHEEIE KK EE )RR

(2) IR#E R E D 0. 306 Pa - s, i BB KGN
0.283 Pa-s, #1 22 0.023 Pa-s; JFR Bt 154 A H
1128 C B AR 1076 C 482 52 C,H{k
PR 25 S U0 B i AN R U s ) AN %
BRI R S AR, AL X a2 R A A
FERE R G A e A A

(3) Bl B 2 70% ) J 45 #H 1 30% ) 25 & A
YA B TP B TR0 6 25 Sl 2 BE MY 2 A= AR
/N B A, 7E 55 B AR BB LR AR & A o
A SRR BESS S e AR 3h 2E A B2 | Beas tHAS 45
TEN L BE S Shas AW E T RSN, FiH& fbess
FEYIATES N, BB T B R OR . AR R
Raah 2 I K oK) =R,

(4) B hn PR 4 b TR LG ], 38 ok FR
Bk I3 TR EeF T B B 1R T A A0 5 AR v
ZEVERR , 6 B K AR 7 b R K AR, SR
FH B 3hhnid O B 3h 45 i 250 g 3h 2 fe e e R
abiied Uy M NITE RS €kl R Ny & 1§
SRkl 5 Hh 70% ~80% IR R IR AT
ik, ELac AT R B 35 8 2% DAL 92 41 i ok 8 1 41
LB 8% Fr A0 SR 2H Y R AP T, i PEDHEL R Y R R 45
B B o .

[12] A, Fi . BURHISS SR fbis ROt wsEsoAR 1], i
Hi A, 1989(4) 4347,

[13]PRM B, A A, W A &, RER A DR 4P i (i I BR Je ar i [ D]
P RE,2021(2) 14748,

[14 ] W& ARy fERuE LB e R ifsE[ D], &
B PR, 2016.

(1515 7, 0¥eds. 45 Mas s sl 2 e Brnfalll. 4k
k2L BeoF 2004 ,23(4) ;307-310.

[16]#h 2. (LR BmGE AP s M D] L b T
2l 2004,

(17188, BE R, a8l 5. SRt ks ek
BLI[I]. MR FT54,2011,23(4) 2831,

[I8] B R, A AL fr 4 il Pt M RR A I [ J ). W okt
%},2004(5) ;339-342,

(1917 SF, BEEME. ST 304 REMRmAEmELI]. L
TG4 ,2015,38(1) :4548.

[20] FRZ, X B3E, 24 fn. o ARG B 20 0 5 i [ 3 ek i
[J]. B 5405,2021(21) :101-104.

[21 ] EHLa. o5 O b s oo B i AR 45 M T LB PR [ D). JH
1 A db B 1k, 2016.

[22] X0, Sh 5, X &, M. op R S 45 2 0 e i i
W HBIIE[)]. #IEkPIEE,2014,35(1) .85-89.

[23 ]k ugE. AEARREH R BB PRI D], fF
11 AR HE T K2 2018,



