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Improvement of Bloom Surface Quality of Automotive Steels by

Optimizing Mold Oscillation Parameters in Continuous Casting

Masayuki Shiratori, Yoritada Komoda, and Tomonori Yamaguchi

Synopsis

The steelmaking shop of Chita plant, Daido Steel, produces various grades of specialty steel, low alloy steel mainly for
automotive application.

Its monthly production is approximately 150000ton and it accounts for 90 % of crude steel produced in Daido. The molten steel
is mainly cast by 2types of continuous casters. One type continuous caster (No.l1 CC) is a curved-type bloom caster and the other
(No.2 CC) is a high performance caster and capable of producing ultra-clean steel with better surface quality due to its unique
design of “vertical type caster and round bloom”.

In the last one and a half years, we have faced problems in decreased production after Lehman shock. Accordingly we have
been promoting campaigns to improve product yield (yield of bloom and final product) in order to achieve a better profit.

This paper details the result of surface quality improvement achieved by applying “high-cycle and short stroke oscillation” to
No.2 CC.
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Fig.1. Surface crack incidence of No.2CC product.
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Fig.2. Relationship of solidification shrinkage rate and
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steel.

Table 1. Mold powder properties of steel classification for a high cycle oscillation.

Steel grade Condition Stroke Mold powder characteristic
(mm) | Melting point(K) |Breaking point(K)| Viscosity (Pa-s)
Case hardening| Conventional 5.9 1393 1393 0.23
steel Test 3.1 1353 1383 0.16
Bearing steel Conventional 5.9 1293 1313 0.10
Test 3.1 1293 1293 0.06
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Table 2. The examination result of the second cooling zone spray setting position.
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Table 3. Casting condition of high cycle oscillation.
Oscillation Case hardening steel Bearing steel
parameters | Conventional Test Conventional Test
Stroke 5.9 mm 3.1 mm 5.9 mm 3.1 mm
NSR 80 % 80 %
Casting speed MAX 0.70 m/min MAX 0.52 m/min
Tn 0.196 sec 0.103 sec 0.264 sec 0.139 sec
Tp 0.295 sec 0.155 sec 0.397 sec 0.208 sec
Cycle 122 cpm 233 cpm 91 cpm 173 cpm

NSR: Negative Strip Ratio, Tn: Negative Strip Time, Tp: Positive Strip Time
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Table 4. Result of appearance observation of steel classification high cycle oscillation test bloom.
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Table 5. Result of the quality evaluation of the low alloy steel.
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Table 6. Result of the quality evaluation of the bearing steel.
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Fig.5. Result of the quality of the high cycle operation
products.
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