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Abstract

In the present study, the effect of addition of potassium permanganate on the cladding microstructure obtained
from the simultaneous synthesis of chromium from chromium oxide and molybdenum from molybdenum trioxide,
were studied. For this purpose, a paste of blended powders containing chromium oxide, molybdenum trioxide,
nickel, urea and aluminum with various amounts of potassium permanganate was applied on the surface of AISI
304 stainless steel substrates and welded using GTAW process. Cross section of the cladded samples have been
investigated using optical microscopy and scanning electron microscopy (SEM) equipped with energy dispersive
spectroscopy (EDS). The results revealed that the morphology of the claddings in the center of the weld is lathy fer-
ritic in austenite matrix and in the interface of the substrate and cladding, the morphology was changed to skeletal
ferritic. By increasing potassium permanganate in the cladding powders, the final microstructure of the cladding
has been finer and the amount of ferrite in the weld metal has been increased. Furthermore, the results showed
that the addition of potassium permanganate to the cladding powders would result in increasing the chromium
content and subsequently decreasing the molybdenum content of the weld pool, without any significant changes
in the manganese content of it.

Keywords: synthesis, cladding, molybdenum, chromium, 304 stainless steel, GTAW.
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Abstract

This research focused on formation of Delta Ferrite Phase in AISI 431 Martensitic Stainless Steel by dilatometric
instrument. The paper aims to determine an optimum temperature and soaking time according to the morphology
and percentage of Delta phase, in order to have a better prediction of the steel’s mechanical and thermo-mechan-
ical properties. Heating treatments were performed under temperatures from 1050 °C to 1250 °C and two time
periods, 5 and 10 minutes. The dilatometric curves results show that temperature of Martensitic start transforma-
tion decreases with increasing of soaking temperature and time. The content of delta ferrite phase decreases when
temperature is below of 1100 °C then increases to 14 percent of volume fraction and morphology of this phase is
lathy ferrite that changes to vormecular or island shape by increasing of temperature.

Keywords: Delta Ferrite Phase, Dilatometry, Martensitic stainless steel
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