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High-Temperature Properties of High-Hardness and High-Corrosion-
Resistance Ni-Based Alloy “DSA"760”

Yoshihiko KOYANAGI

Synopsis

DSA®760 (Ni-38Cr-3.841, mass%) has been applied to various applications at high temperature due to high hardness and
high hot-corrosion-resistance. It has been reported that the high-temperature properties of DSA760 are strongly dependent on
the lamellar structures. So, this paper introduces such high-temperature properties as the lamellar stability, hardness, tensile

properties and creep property at high temperature with consideration of the microstructural characterization. The thermal

stability of the lamellar structure is stable up to 700 °C and the hardness at high temperatures is superior to conventional Ni-
based alloys. However, the high-temperature strength and creep properties are significantly inferior to precipitation-hardening
Ni-based alloys. This is due to the effects of the different dominant microstructural factors on each property. Therefore, in order
to use DSA760 properly, it should be necessary to understand actual conditions in various applications.
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Table 1. Typical chemical composition in mass%.

Material Ni Cr Al C B
DSA760 Bal. | 38.0 3.8 0.01 | 0.003

Y phase
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Interface of Lamellar cell

lamellar cells

Fig. 1. Schematic illustration of lamellar structure.
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(a) As-solution treg' , (b) As-ag'e;d
Fig. 2. Optical microscope images of DSA760 in (a) as
-solution treated at 1180 °C for 1 h followed by

water cooling and (b) as-aged at 700 °C at 16 h

followed by air cooling.

(a) SEM image

(b) STEM image
Fig. 3. (a) SEM image and (b) STEM image of lamellar
structure after aging treatment at 700 °C for 16 h

followed by air cooling.
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(c) Exposure at 700 °C  (d) Exposure at 800 °C

Fig. 4. SEM images of DSA760 in (a) as-aged at 700 °C for 16 h followed by air cooling and exposed at (b) 600, (c) 700

and (d) 800 °C for 1000 h, respectively.
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Fig. 5. (a) average of interlamellar spacing and (b) vickers hardness of DSA760 exposed at 600, 700 and 800 °C up to

1000 h.
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Fig. 6. Vickers hardness of DSA760 aged at 600, 700

and 800 °C for 16 h followed by air cooling at

elevated temperatures.
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(a) Solution treated at 1100 °C
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Fig. 7. Tensile properties of solution treated at (a) 1100 and (b) 1180 °C for 1 h followed by water cooling with aged at

700 °C for 1 h followed by air cooling at elevated temperatures.
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Fig. 8. Creep properties of DSA760 after aging treatment
at 700 °C for 1 h followed by air cooling with
solution treatment at 1180 °C for 1h followed by
water cooling and comparison with conventional
Ni-based alloys of Alloy80A and Alloy600.
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and prior y grain size under 100 MPa at 700 °C.
Each y grain size is obtained by different solution

treatment conditions.
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