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Improvement of Corrosion Resistivity for a Melted Aluminum Alloy of SKD 61
Steel by a TiB,/TiN Bilayered Coating Formed by Chemical Vapor Deposition

Tadao SATO*, Takeshi HORIGOME* and Mikito UEDA**

TiB, and TiN films were coated by chemical vapor deposition on SKD 61 steel to improve the corrosion
resistivity of a diecasting machine in a melted aluminum alloy. The protectivity of the film in the melted
aluminum alloy was examined by an immersion test at 900°C and a thermal cycle test between room temperature
and 900°C. TiN film, which serves as a binder, greatly improves the adhesion of TiB, film on the steel substrate.
The thermal cycle test indicated that the optimum thickness of TiB, and TiN layers is at 4 and 6 #m, respectively.
Compared to ion-nitrized steel, steel coated by TiB,/TiN exhibits significantly higher degree of corrosion resis-
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tivity.
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Fig.1 Shape of cylindrical steel sample for CVD.
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Fig. 2 Schematic diagram of the CVD apparatus.
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Fig.3 Schematic diagram of specimen for immersion test.
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Fig.4 Schematic diagram of an apparatus for thermal

cycle test.
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Fig.5 Temperature change of specimen during thermal
cycle test.

Table1 Evaluation of the films formed in various CVD conditions.

Rayer construction [Deposition time for Evaluati
CVD conditions| of CVD film each layer (min) valuation Remarks
3rd / 2nd / Ist 3rd/2nd /15t | Of thefilm

No. 1 TiN / TiBg / TiN 15720715 B Three lay_ers
construction

No. 2 TiB, / TiN 15715 B Stan-dz.ird CVD
conditions

No. 3 TiB:/ TiN 8/15 A H: supply 1.5 times as
much as that of No. 2

No. 4 TiB, / TiN 8/15 B BCls supply 1.5 times
as much as that of No. 2

No. 5 TiN / TiB. 15/8 C Layer piles in reverse
order

No. 6 TiB, / TiN 8/15 c Chemical polishing for
specim en befor CVD

A: smooth surface and no flaking off
B: flaked in small spots
C: flaked in some spots
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Fig. 6 Cross-sectional micrograph of TiB,/TiN coated
sample immersed for 4h in melted aluminum alloy.
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Fig.7 Relation between the thickness of samples and the
immersing time in melted aluminum alloy.
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Fig.8 Appearance of TiB,/TiN coated steel after thermal
cycle test of 2500 times.
The photograph was taken after chemical removing
of aluminum adhered to sample.
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Fig.9 Change of mass of specimen in thermal cycle test.
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