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Material Properties of High Hardness and High Corrosion Resistant
Ni-Based Alloy “DSA760"

Shigeki Ueta

Synopsis
Although high hardness and high corrosion resistant materials are represented by martensitic stainless steels generally, the

corrosion resistance of the martensitic stainless steels is inferior to that of austenite ones. Therefore it had been understood so
far that there are few metallic alloys with both high hardness as the martensitic stainless steels and excellent corrosion resistant
as the austenitic ones. On the contrary, our developed "DSA760" with Ni-38Cr-3.8Al (mass %) breaks down the conventional
common sense, and it has the following outstanding properties.

- Hardness can reach to the vicinity of 60 HRC by aging heat treatment

- Over approximately 500 HV can be maintained at elevated temperatures up to 973 K

- Excellent corrosion resistance to not only wet condition but also some acids

- High durability to hot corrosive atmosphere

. - Availability to machining and cold working under solution treatment condition

- Non magnetic

This paper introduces these material properties of DSA760. In addition, influences of solution treatment temperatures 1373 K
and 1473 K on the properties are also mentioned. That is, for the case of taking priority of hardness and strength after aging,
solution treatment at 1473 K can give it superior properties to that at 1373 K due to much precipitation of lamellar alpha-Cr
phase. However, the balance of the ductility and strength after aging with solution treatment at 1373 K is better than that at 1473
K owing to fine grain size.

By taking advantage of these characteristics, DSA760 is expected to use for various applications widely such as special bearings,
abrasive parts, fasteners, wire products for medicals, and so on.
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Fig. 1. Microstructures after solution treatment (ST)
at 1323 K or at 1473 K for 3.6 ks and aging
treatment (AG) at 848 K for 86.4ks.
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Fig. 2. Compressive stress-strain curves at room

temperature.
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Fig. 3. Age hardening behaviors of solution treated
samples at 1323 K and 1473 K.
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Fig. 8. Corrosive weight loss by immersion tests to 5%
H,SO, and 1% HCI solutions for 21.6 hrs at room

temperature.
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Fig. 9. Corrosive weight loss by sulfur and vanadium
salt coating tests for 72 ks at 1073 K.
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