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High Reliability Technology of a Continuous Casting Machine
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Abstract:

Continuous casting machines primarily processes determin the production capacity at steel works. Most of troubles in a
continuous casting machine are occupied by segment rolls and bearings which are used under high temperature, high load, and
too severe environment at very low speed of rotation. JFE Steel has established a theory that accords with the actual usage of
machine elements which constitute a segment. And the improvement of reliability and longer life of equipments are achieved

by developed technologies. Technology for longer operating life of a bearing, a roll, and lubrication environment and described.
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Fig.1 Outline of continuous casting machine
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Fig.2 Actual trouble occurrence classified by plant equipment
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Fig.3 Roller behavior of spherical roller bearing
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Table 1 Bearing outline and load capacity ratio

Double raw tapered
roller bearing with
spherical sheet

Cylindolical

Model Spherical ¢
roller bearing
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Fig.4 Lubricating condition of roller bearing for steel plants
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Table 2 Test greases

Sample Thickner type Penetration grade Base ol EP Additibe
Type Kinematic viscosity at 40°C
Commercial Al Complex No. 1 Mineral approximately 100 mm?*/s With EP
Commercial Di-Urea No. 0 Mineral approximately 400 mm?/s Without EP
Commercial Di-Urea No. 0, No. 1 Mineral approximately 400 mm?/s Without EP
Commercial Di-Urea No. 1 Mineral approximately 100 mm?/s Without EP
New developed Di-Urea No. 0 Mineral approximately 400 mm?/s Without EP
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Fig.6 Results of film thickness measurement
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Disc rolling speed : 0.005-0.3 m/s

Steel ball - AISI 52100 steel, 19.05 mm diameter
Rolling condition : Pure rolling

Load : 20 N (Maximum Hertz pressure: 0.5 GPa)
Temperature : 80°C

Spectrometer
"'" CCD camera ’ he
Glass disc
-

—

Speed

Chromium Silica
coating

]

g ) Load
Disc drive
shaft

Ball drive

Fig.5 Schematic diagram of thin film optical method
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Table 3 Benchmark composition of overlay weld metals

Brad name Chemical composition (mass%) Welding method Remarks
KBS 240 0.06C-12.5Cr-3.99Ni Conventional weld metal
Super KBS-I 0.19C-13.3Cr-0.2Ni-Co-Mo-V-Cu Submerged ark welding Developed weld metal-1
Super KBS-II 0.19C-12.9Cr-0.1Ni-Co-Mo-V-Nb-W-Cu Developed weld metal-2
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Table 4 Properties of overlay weld metal

Bradname | 1(?1/°C) (W/%nK) 0{%58 (h}l§a) (f};)
KBS 240 14.1 19.6 579 793 | 19.0
Super KBS-I 13.1 2.1 932 | 1078 | 14.0
Super KBS-IT|  13.2 22 960 | 1113 | 108

Pye =0, Max 107

Fig.10 Relationship of crack length and parameter, Py,/c
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