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Roller Design of IRB Seismic Isolation Device Using Test Evaluation
Part II. Heat Treatment of Material
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ABSTRACT

This paper presents a subsequent research work on the roller design of IRB(isolation roller bear-
ing) seismic isolation device presented in Part 1 by focusing on heat treatment. The hardness and
friction factor are very important factors of material and after-treatment process selection. Normally,
roller bearing consists of roller and retainer. The roller gets high pressure constantly, while the re-
tainer gets tensile and compressive stress. Therefore, sensitive material selection and heat treatment of
each part is quite important. In this experimental evaluation, carbon steel, chrome special steel and
others are employed and their characteristics after heat treatment are identified. Each material is pre-
pared by refining high frequency heat treatment. The friction factor and static load capacity of manu-
factured material are experimentally identified and destructive test of material is processed. Optimal
material and heat treatment conditions for IRB roller bearing are determined based on experiment
results.
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Fig.1 Cy by Heat Treatment with STB2
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Fig. 2 Friction coefficient with STB2
Table 1 Specimen of STB2
Material | Heat treatment | Hardening depth Co
1 mm 11.0
HF 3 mm 20.4
4 mm 25.5
STB2 QT 21.0
1 mm 10.8
CHF 3 mm 22.4
4 mm 26.7
Table 2 Specimen of SCM440
Material | Heat treatment Hardening depth Co
1 mm 14.5
HF 3 mm 25.0
4 mm 26.5
SCM440 QT 25.5
1 mm 12.0
CHF 3 mm 26.0
4 mm 29.0
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Fig. 3 Cy by heat treatment with SCM440

Friction Coefficient of SCM440 roller with SCM440 3mm plate
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Fig. 4 Friction coefficient with SCM440
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Table 3 Specimen of SKDI11

Material Geometry Heat treatment
Diameter : 40 mm

SKD 11 Length : 60 mm HF
Crowing : R5,000

Table 4 Results of Cy test

Heat treatment Load(ton) Deflection(jim)
25.2 1.5
26.7 2.0
SCM440 28.2 2.0
29.5 2.0
30.8 25
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Table 5 Results of destruction test

Material and heat treatment Load Note

CHF 4 mm 90~95 ton Crack

SCM440 HF 4 mm 80~85 ton Crack
QT 93 ton Destruction

Friction Coefficient of SKD11 roller with SCM440 3mm plate
0.0008
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Fig. 5 Friction coefficient with SKD11
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Fig. 6 QT roller
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Fig. 7 HF roller

SCM440 CHF 4mm roller with SCM440 3mm plate
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Fig. 8 CHF roller
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