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Advantages and Future Vision of Vacuum Carburizing Furnace

Tatsumi Tanaka

Synopsis

Productivity improvement and energy saving of heat treatment furnaces are permanent mission. This paper will introduce the
advantages of vacuum carburizing furnace manufactured by Daido Steel installed in Honda Hamamatsu Factory. “Future vision

for heat treatment furnace” which Honda believes to be is also described herein. In addition to “surface oxidation free” benefits,

vacuum carburizing furnaces has production cost superiority to conventional gas carburizing furnaces caused by lower energy
consumption and less labor cost. Besides above, recipe determination process improved much easier by Daido’s calculation
software, that has achived skill-free, not dependant on experience and expert. In order to realize in-line heat treatment furnaces
synchronized to pre- and post-machining line as Honda seeks in future, further progress of material and equipment is essential

and is also strongly expected.
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Table 1. Line compositions.
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FDNG : final driven gear
C/5 : counter shaft

Fig. 1. Continuous process for gear machining / heat treatment in Hamamatsu factory.
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Table 2. Merits/demerits of vacuum carburizing.

Item Gas carburizing Vacuum carburizing
'Therrr‘mal Heat resistant brick + insulator Vacuum + ceramic or carbon panel
insulation
Vessel Pressrized tank Vacuum tank
structure
Heating . : .
method Gas generating catalyst/electric heater Heat radiation
Required 200~300 times to required 2~5 times
carbon mass
Internal Pusher (heat resistant) Shuttle conveyor (not heat resistant)
transportation
Operation
parameter Incapable for each tray Capable for each tray
setting
Environment | With pilot burner, exhaust gas Without exhaut gas, without fire
*Compatibility for mass production *Less labor cost for start—up and maintenance
Merit =Without limitation in shape *Better uniformity in distortion and case depth
= Constantly controlled carbon potential *Without surface oxidation
*Worse uniformity in distortion and case depth| -Efforts for operating parameter decision
D § *Higher labor cost for start—up, weekend *Dfficulty about CP control on edge / thin part
emerit .
standby, and maintenance
:Less flexibility about maintenance period
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Fig. 2. Results of rotary bending fatigue testing.
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Fig. 3. Correlations between edge angle and strength.
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Table 3. Start-up schedules about each type of carburizing furnaces.
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Control items Error detection function , Counter error operation manual

4 Central supervision
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Fig. 4. Production support system.
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<Operational parameter input>
#Input item for preparing the recipe ] ]
-Material type -Surface area etc. - Analyzing the carbon profile
Input parameter |Example A Example B <AL RAETREN: AU BRE I TR [ VU EHNT 35— F [E-(707 rANERRTIE-F |
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Fig. 5. Simulation software about heat treatment conditions.
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Fig. 6. Energy consumption of each type of carburizing

furnaces.
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Fig. 7. Progress of energy consumption of each type of carburizing furnaces.
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