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Development of the “ModulTherm” Vacuum Carburizing and Nitriding

Furnace with High Pressure Nitriding Capability

Kazuyuki TAMURA, Kenta HAYASHI, Yukihiro HAYASHI and Kenta TSUJII

Synopsis

Gear components used in the powertrain of electrified vehicles are used at higher rotation speeds compared to ICE vehicles.

As a result, these components are required to have higher strength and lower strain. To meet this demand, Daido Steel Co.,

Ltd. has developed the ModulTherm heat treatment furnace, which combines vacuum carburizing and high-pressure nitriding.

In conventional carburizing treatment, high strength and low strain are contradictory characteristics, resulting in increased

manufacturing costs. However, ModulTherm solves these problems by combining pulse carburizing under vacuum pressure and

nitriding treatment with NH; concentration control in a high-pressure atmosphere. Carburizing and nitriding with ModulTherm
improved the temper softening resistance of the treated product, and a roller-pitching test confirmed an increase in life of
8.5 times. In addition, ModulTherm was confirmed to have a 35% energy-saving performance compared to conventional gas

carbonitriding furnaces. ModulTherm is expected to contribute to the production of high-strength, low-strain parts in various

fields, including the automotive industry.
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Fig.1. Development trends and market forecasts for

electrified products.
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Table 1. Specification of Daido’s vacuum carburizing furnace.

ModulTherm SyncroTherm®
Production Capacity 5~20 ton/day 1~5 ton/day
Effective dimensions L 1000 x W 600 x H 750 mm L 600 x W 500 x H 150 mm
Load Capacity Max.500 kg Max.50 kg
Quenching method Oil Quench Gas quench (Max.0.9 MPaG)
Footprint 450 m® (30 m x 15 m) *TC1~TC6 28 m® (4.6 m x 6 m)
Release year 2005 2013
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Fig. 2. Appearance of ModulThrem.
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