954 % W %67 4 (198) w7S

- UDC  620.192.43 : 669.141.241-982 : 669.782
B IT X 2 s V EITREE OHE
FH B mE ¥R RET - W fEAR
Estimation of the Formation of A-segregation in Steel Ingot
in Terms of the Chemical Composition of Steel
Osamu HAIDA, Shinobu OKANO, Toshihiko EMI, and Goro Kasal
Synopsis:

A semi-empirical attempt has been made to evaluate the formation of A-segregates in ingots as a func-
tion of the solute concentration in steel melts. Measurements on 22 ingots of the sum of the length of A~
segregates(V,) found in unit area on the central longitudinal cross sections parallel to the narrow face of
the ingots have given

Na=1.43(H/D) —0.42T,+12.70+2.3 (cm/100cm?)
where H, D and T, are height, width and taper of the ingot, respectively, and @ is the difference in the
density between bulk melt and solute enriched melt remaining in the mushy zone. In deriving the above

empirical equation, ¢ has been approximated by a linear function of the concentration, C{,,of n—th solute

in the bulk melt as
O0=-31,C1,

where theoretical consideration has enabled us to determine the value of the coefficient, 7,, for each solute

element.

The above equation for N, indicates that the movement activated by buoyancy of the remaining melt in
the mushy zone plays a dominant role on the formation of A-segregates. This is confirmed by separate
experiments where plate grade carbon steel with 0.043%silicon and 0.13%molybdenum has been cast in
a 26 t mold, resulting in significant decrease of Ny, about 1/4, in comparison with ingot of the same grade

but with 0.349%silicon and no molybdenum.
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Table 1. Values of &, and %, used and I, calculated by eq. 9 or 10.
C Si Mn S Mo Cr Ni v
&x (g/cms-9;) —0.025| —6.8 —0.7 —4.1 —4.7 1.7 —0.015 0.010 | —0.041
ke ( — ) 0.3 0.83 0.75 0.06 0.05 0.80 0.86 0.90 0.93
I, (g/cm3-9,) —0.0i —0.63 | —0.10 | —3.64 | —4.24 0.19 | —0.01 0.01 0.00
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creasing @ (solid circle : low-Si ingot).
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Table 2. Chemical analysis for low Si and comparative ingots.

Analysis (%)
7/
C Si Mn P S Al Mo v
Comparative ingot 0.10 | 0.043 1.60 0.014 0.003 0.056 0.13 0.020 0.23
Low Si ingot 0.15 0.29 1.35 0.015 0.003 0.045 — — 0.39
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Fig. 2. Increase of AN, (=N3»*—N$'°) with in-
creasing ¥ (solid circle : low-Si ingot).

Table 3. Comparison of coefficients in @ and ¥
taking Si coefficient as reference.

Si S P Mo A%

(2 1.00 6.73 5.78 —0.30 | - 0.00

VA 1.00 27.9 8.14 | —0.32 | —1.32
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