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Influence of Calcium-Free Treatment Process on
Cleanliness of Alloy Steel
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Abstract The thermodynamics and kinetics theoretical basis of modification of inclusions by calcium treatment is ex-
pounded. Through the test by LF-VD flowsheet, at calcium-free treatment conditions, except low carbon steel, the castability
of medium and high carbon steel is good,the Ca content in the steel can be controlled by <0.001% ,and the hit rate of
non-metallic inclusions of rating D and Ds=<1.0 is obviously improved. By optimizing ingredient of refining slag and using a
method of later sulfur-alloying for sulfur-containing aluminum killed steel , it can improve the morphology of inclusions, resul-
ting in fine, diffuse distribution of (Ca / Mn) -+ S inclusions to improve the cutting performance of steel.

Material Index Calcium Treatment, Inclusion Deformation, Pourability, Slag System, Ds Inclusion

FitE-EHER, BB E I — RS b EF
BBEIEN, BEER TAEBNMKA TSR,
HEEEHFRBEAROARBRE, ENERSEENT
Hy g 37 R AR GO DL AL B -5 50 B A IR -4 A
- EH NIRRT TR, SRS E
BEXEERS, UHANESERNG, TREN
ALK S BRI HITE 6 x 10 ° LApy, Ho il 45 4
AR 12 x 107 ° AR, R A5 AL B Sk 1Y
fa FEMBRATBIAR, H S T2 MBS R
WEB AR TS BAF T NP RSB I
BRI 5 FITE 2 o

1 S5 EAW IR (B X) TR

R FRER IR S AR, B AL O, 45 1R
(292052 C) ,—RF >30 pm MIe ALK
BAPHMEN TRES EE#, TRSF <30 pm 3%
FYTEFTHF G T, 3/ REHE R K I 4 B R
FLASEHEKOEREE, M7l ERSEEFE
B, IERA T XX #R A/ e Ze i AT AR M AL 2R,

ReskiseEt,

M Ca0-AlL0, — e ZAHEHB LD BaE iy b
CaO FEZNES, ZYEM Al,0,—Ca0 - 6Al,0,
—Ca0 + 2AL,0, —Ca0 -« AL0, —12Ca0 - 7ALO, —
3Ca0 - AL O, — Ca0 fy%5 745, H h 12Ca0 - 7ALO,,
3Ca0 - Al O, JEAMIEIRE S 451K 1535 °C,1455 C,
EREHEIRT RS, AR FRAYHRERK K. -
FER, BB TREWNNERE, BRKOMEZE,

E—ERRET, 24 RBSERE, XN
PR Ca] A EAEEWNER T2, T EH
TR SR A= &EAR, W e[ Al]#
WEZANEERA, XMBERENPFRK[Cally
HAEE, HiS EH—MPRIE T ALO;, Y
HEBRBEARN, Bt — MR SAEEN A
iR SRS L, BT ME S S BK, &
HEREEENFRE, BERERE 0 29 TR
BE SRR T B IRR IR MR HE LN
KBEERKEEK, AERNSLERSTE,
B A A SRR, A S FBUEE T REKO



F2H FrHE . LELB T 6SMIESEREm - 37
DU PR B Kk Zeyr, :
2 SEREREERER ALY (D X) K 8 %R AR

7 0 )
R B R R R, T kA ] o

ALO, e BHEALM MgO-AL O, Jegt, Xty Es| . AEmREe -
BAE ¥ £ B 2 X Mg0-ALO, 42 & A A 25 #, 11 [ M ss
Hamoen %855 £ 311", 7k 1 3% 4 B 75 48 B4S 4 1 e
A MgO-ALO, H#HE T ALO, R T HIRE: 1 £ ,,ig% |
AL O,—MgO - AL,O,~(Mg0O) - CaO - ALO,, Ht S X : : 2 : .

AL O,—MgO - AL O, WFEZR A ERE I+ 5N
KZEBEEFER MBI E, Kang %1 R184F
W, FERENBRSSTERREFERRAGR
2.1 S50 Ds JEZYIHIRE

ENPHBRSSESE, RSB RESHES
mmREL, IR RST Ds e IE XM, 1
FE) PSRN 9Cr, Mo B, 45 4T85 S XS iR
BEEE Ds e Elh, BB E s
A S a R R RE A B R A LA 1,

FRERE RN 70 t BOF &45-70 t LF-70 t
VD-FHAHL R UL TE 8 H1-0600 mm %95 7 & i 4
FELE, 4 BITELL 20Mn2 R X2 A9 IR 5 80 . AISI
4130 ARFHFERE SN, ERI HREHFEHK
WA T BUH AR, R 2,

IR, FLEN D 2 LM At 5 Rk

F£1 VD FIR20 ~60 m Si-Ca £49 9Cr;Mo ISR E W h Ca FRINIHY)

%Eﬁ/keV
Bl 1 9Cr,Mo 49 2.0 %% DS Je24(44 pm) BB
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(44 pm) of steel 9Cr;Mo
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Table 2 Relative test parameters of steels with and without clacium treatment
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