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Evaluation of heat treatment distortion by measuring equipment for cooling capacity in oil quenching

Keisuke WATANABE and Mayu YAMADA
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Fig.1 Appearance of cooling capacity measurement equipment.

Table 1 Overview of cooling capacity measurement equipment.

Specimen shape (Maximum) @®150mm X 300mm

Heating furnace atmosphere Ar:H,=9:1
Heating temperature RT. ~ 1100°C
Qil temperature (Maximum) 200°C
Agitating speed (Maximum) 35L/min.

Temperature measurement point  [12
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Table 2 Condition of oil quenching test.

Fig.3 Heat pattern for oil quenching test.
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Specimen shape Shaft with keyway (20 X 200mm)
Steel SCR420, ECOMAX4
Quenching temperature |850°C
Qil temperature 100°C
Agitation None
Qil type Cold quenching oil
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Fig.2 Shape of specimen.?®
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Fig.4 Measured cooling curve of specimen.
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Fig.5 Transition of vapor film during quenching for specimen.
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Fig.6 FEM model of shaft with keyway.
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Fig.7 Heat transfer coefficient of quenchant for simulation.
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Fig.8 Deformation of steel shaft and volume fraction of
martensite in steel shaft.
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Fig.9 Deflection after quenching of specimen.
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