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Nitriding Double Composite Martensitic- Austenitic Alloy Steel
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Abstract

The microstructure, phase composition, mechanical and tribological properties of the nitrided, double
composite martensitic - austenitic (a' + @) alloy steel H21IM 2T 2A (Fe-Ni-Al-Ti) are studied.

Thediffusion of nitriding occurs more easily at (a - g) boundaries, which arethe places of crystal lattice
defects of concentration. Transition from single (a') to two phases (a' + @) structure, increases the
plasticity of the alloy. As a result, the nitrided layers have a high surface hardness, high strength and
good plasticity.

The thickness of the diffusion layers was studied, along with the phases and the microstructure and
composition, across the depth in diffusion zone. The obtained results proved the effect of nitriding
system in the growth of the diffusion layers on surface of double composite martensitic - austenitic alloy
steel.

Analysis of mechanical and tribological characteristics of treated double composite steel under dry
friction was also studied. It was found that diffusion treatment had a significant influence on work
capacity of tested alloy. Stability of alloy after nitriding was (2.5-4) times higher in magnitude
compar ed to untreated alloy.

Keywords. Double composite alloy steel, hardening and tempering, gas nitriding, diffusion layers,
microstructure and phase composition, surface hardness, mechanical and tribological properties.

For the Paper in Arabic see pages (279-292)
" Faculty of Mechanical and Electrical Engineering — Department of Mechanical Engineering Design — Damascus University

71



Nitriding Double Composite Martensitic- Austenitic Alloy Stedl

Refer ences:

1.

10.

R.W. Kahn, Physical metallurgy, North-
Holland Publ., Amsterdam (1987), p.550

A.l. Medved, V.G. Gorbach, Physical
and Mechanical Properties aloys Fe-Ni-
Al-Ti /I Met. And Heat Treat.-
Moscow,(1997), N11, pp.68-72.

Heat Treatment of Steel, Vol. ASM
Handbook, (1991),USA

U.M.Lakhtin, Regulation of phases
compound and nitrogen composition of
nitriding steel,// Met. And Heat Treat.-
Moscow, (1996), N1,pp6-11

S. Kappaganthu, Y. Sun, Formation of
an MN-type cubic nitride phase in
reactively sputtered stainless steel-
nitrogen films// Journa of Crysta
Growth 267 (2004),pp 385-393

N. Martovskaya, T. Tonchev, Effect
Nitriding Temperature on Surface and
Composition Nitride Zone// Met. And
Heat Treat.- Moscow,(1999), N11,
pp.23-27

A. Yazdani and other, A new method for
deposition of nano sized titanium nitride
on steels// Vacuum 86, Elsevier Ltd
(2011), pp 131-139.

B. Golibiowski and other, The Effect of
Low-Temperature Glow  Discharge
Nitriding of Duplex Stainless Steel on
Absorption  and  Desorption  of
Hydrogen,// Journal of solid state
phenomena, v.183 (2012), pp 71-80,
Poland

V.M.Vlasov, V.K.Zelenko, P.I.Malenko,
Combination low temperature thermo-
chemico treatment of alloy steel,// Met.
And Heat Treat.- Moscow, (2002), N6,
pp.37-41

V. Massardier and other, Kinetic and
microstructural  study of auminium
nitride precipitation in a low carbon
aluminium-killed steel,// Materials
Science and Engineering — France
(2003) 299- 310

72

11.

12.

13.

14.

15.

16.

J. lwanow and other, Comparison
investigations of wear and corrosion
resistance of impregnated nitride layers
on carbon and aloyed steels// ISSN
1392 - 1207. Mechanika. 2006. Nr.5(61),
Poland

A. Majeed, V. Labunets, Surface
hardening of powder materials, 5"
International science and techniques
confes conference AVIA(2003), v.3,pp.
3557-3560, Ukraine.

R. Chattopadhyay, "Surface Wear:
Analysis, Treatment and Prevention".-
Ohio. ASM International 2001.

E. Totten, Steel heat treatment:
Metallurgy and technology,2™ Ed.Taylor
& Francis Group (2007),p.528
C.E.Pinedo, W. A. Monteiro, On the
kinetics of plasma nitriding a martensitic
stainless steel type AISI 420,// Surface
and Coatings Technology 179 (2004)
119-123, Brazil.

A. Triwiyant, S. Mridh, and other,
Thermochemical Treatments of
Austenitic Stainless Steel in Fuidised
Bed Furance for Improved Mechanical
and Tribologica Properties// Int. J. of
Mech. and Mat .Engineering (IIMME),
Vol. 4 (2009), No. 2, 197-203, Maaysia



