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In this study, ductile Ni-resist with a minimum of 18 wt% nickel composition was modified. Up to
12 wt% manganese was added together with 10 wt% nickel to investigate the effects of the alloying
elements on its microstructure, mechanical properties and isothermal oxidation behaviour. The results
show a higher manganese composition on modified ductile Ni-resist with increased carbide formation,
and a slightly decreased elevated temperature tensile strength. The addition of higher Mn [wt%] slightly
increased the oxidation resistance. Three different oxide layers were observed on the modified ductile
Ni-resist after 25 h hot corrosion at 765◦C.
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1. Introduction

Ductile nickel-resist (DNR) with an austenite
structure is a material developed for high tem-
perature applications due to a combination with
austenitic matrix, which occurs at all temperatures.
For comparison, in applications at high temperature
of up to 675◦C, cast iron and steel pass through
a critical range that frequently results in the crack-
ing and distortion of castings [1]. This phenomenon
happens due to volume changes, which occur be-
cause of matrix phase changes between ferrite and
austenite. DNR alloys, as an austenitic matrix at
all temperatures, do not undergo this transforma-
tion and contribute to a high temperature applica-
tion [2]. A recent study has reported that nickel (Ni)
was accepted as the prime alloying element for pro-
cessing DNR. The as-cast austenite microstructure

of DNR occurs due to the influence of Ni contained
in the metal composition, which acts as an austen-
ite matrix stabilizer. Ni suppresses austenite (γ)→
ferrite (α) changes into conventional ductile iron at
a minimum of 18 wt% [3]. They also reported the
potential of manganese (Mn) and copper as an al-
ternative to the DNR alloying element. However,
those results have shown a dissimilar effect. This
study attempted to combine both Ni and Mn at
a certain composition in order to produce a DNR
alloy. Ni [wt%] was reduced to as low as 10 wt%,
and Mn [wt%] was increased to as high as 12 wt%.
This modified alloy should form an austenite struc-
ture with a graphite nodule in its microstructure.
The research will simulate environmental conditions
that are suitable for elevated applications at up to
765◦C, such as furnace parts, exhaust lines, and
valve guides.
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