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The Characteristics of High Temperature Oxidation Resistance
Coated Steel
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Abstract

In order to make the car body lighter and more secure, the car industry is using more and more high and ultra
high strength steel .  The use of hot stamped parts also reduces vehicle weight, fuel consumption, and greenhouse
gases emission. In addition, hot stamped parts do not have the excessive springback which is the characteristic of
the conventional high and ultra high strength steel press formed at room temperature. At present, the manganese-
boron steel is used in hot stamping. When the bare manganese-boron steel is hot stamped, the steel surface is
oxidized and decarburized. These two phenomena have a negative influence on both the surface appearance and
mechanical properties. The scale on the hot stamped manganese-boron steel has to be removed by sand blasting ,
and the dimension of the stamped part may changed. In this study, a high temperature oxidation resistance

coating, made by sol-gel method, was coated on manganese-boron steel and hot stamped. The hot
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stamped samples were spot welded and showed good weldability. The electric-deposited hot stamped samples

were tested and demonstrated good adhesion and corrosion resistance properties.

Keywords: hot stamping, high temperature oxidation resistance coating, manganese-boron steel.
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Figure 1 Hot stamping simulation instrument.
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Figure 2 Hot stamping simulation process.
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Figure 3 SEM observation of high temperature oxidation resistance coated steel:(a) cross section of the coated
steel, (b) aluminum flakes.
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Figure 4 High temperature oxidation resistance coated steel after 530°C heat treatment - (a) SEM micrograph of
the cross section (3.5min) ~ (b) top view of the coating surface (120min).
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Figure 5 Spot welding results of high temperature oxidation resistance coated steel.
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Figure 6 AO coated steel after batch heat treatment(N2 , 930°C, 4min) : (a) cross sectional EPMA analysis result,
(b) longitudinal GDS analysis result.
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Figure 7 AO coated steel after heat treatment(N2 , 930°C, 4min) : (a) longitudinal GDS analysis result, (b)
continuous heat treatment furnaces.
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Tablel Spot welding test result of GA steel(coating thickness 6.5um) coated with high temperature resistance
coating.
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Figure 8 FIB micrograph of coated Galvannealed steel after heat treatment (N2 , 880°C, 3min) and EDS analysis

result.
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Figure 9 Coated galvannealed steel after heat treatment (N2 , 880°C, 3min) : (a) coating cross sectional FIB
observation picture, (b) elements line scan analysis result.

%2  ED SERERMENEER -
Table2 Characteristics of high temperature corrosion resistance coated steel samples with electro-deposition

coating (20+5um).
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Figure 10 Hot stamping samples of front and rear
door anti-collision beams using high
temperature corrosion resistance coated

steel.
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Figure 11 Hot stamping samples of B pillar using
high temperature corrosion resistance

coated steel.
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