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Vacuum Quenching Furnace Using High Pressure Gas
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A vacuum quenching furnace using 30 bar gas pressure, the highest pressure in the world, was developed. Metal
guenching tests using the newly developed furnace obtained remarkable results. Quenching time from 1 05000 to 20000 was
reduced to about 50% of that achieved by the gas pressure of 6 bar. Quenching time difference in the work zone was detected
within only 6 seconds. Surface hardness of test pieces were distributed within the range of 500 =20 HV. The surface crystal
structure of all test pieces was properly quenched. These results show that the high pressure gas quenching process is an
excellent and effective method for the uniform quenching process.
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Fig. 1 General structural drawing
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Fig. 2 Temperature measurement example
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Fig. 3 Arrangement of test pieces for cooling speed measurement
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Fig. 4 Arrangement of test pieces for hardness measurement
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Fig. 5 Measured points of hardness
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Fig. 6 Arrangement of test pieces for detection of the distortion
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Fig. 7 Measurement points
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Fig. 8 Cooling curve of test pieces at 30 bar cooling
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Fig. 9 Cooling curve at 10, 20, and 30 bar
Test piece size : 9150 x 150 mm
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Fig. 10 Cooling curve at 6, 20, and 30 bar
Test piece size : 200 x 200 mm
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Fig. 11 Dispersion test with cooling delay between center and corner
Test piece size : 50 x 60 mm
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Fig. 12 Comparison of cooling speed by gas flow directions
Test piece size : ¢100 x 100 mm
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Fig. 13 Heat transfer coefficient of oil cooling without stirring and
30 bar gas cooling
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Fig. 14 Hardness within work effective zone
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Fig. 15 Crystal structure of central part material
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Fig. 16 Comparison of distortion by oil cooling and gas cooling
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