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Abstract. Machinability is the one of the criteria in determining the life span of the cutting tool. In 
this experiment, hard and difficult to cut materials like hard AISI 440 C stainless steel and hard 
SCM 440 alloy steels were discussed. However, machinability of the material is considered to be 
poor due to its inherent characteristics. Machinability studies on AISI 440 C stainless steel and SCM 
440 alloy steels had not been carried out by researchers. Machinability indices used in such cases 
have the characteristics such as cutting force, surface roughness, tool wear etc. In the case of high- 
speed machining of said materials machinability indices such as chip thickness (Rc), shear angle 
(a), surface integrity, and chip analysis are of prime importance. In this work, an experimental 
investigation was carried out to understand the behavior of difficult to cut materials, when 
machined using Cubic Boron Nitride (CBN) insert tool. The results and analysis of this work 
indicated that the above-mentioned machinability indices are important and necessary to assess the 
machinability of said materials effectively. The operating parameters used were cutting speed 100, 
125,150, 175 and 200 mimin with feed rate of 0.10, 0.20 and 0.30 mm rev" with constant depth of 
cut of 1.0 mm. The length of turning was 150 mm and 300 mm. Machinability of both materials and 
tool was evaluated in terms of roughness, flank wear, cutting force, chip thickness ratio and shear 
angle. 

Introduction 
Machining of hard materials is difficult by high speed steel tools, ceramic tools, even more 

difficult on material like titanium alloy, Inconel 718 and martensitic stainless steel etc. Few attempts 
have been made on the machinability of hard martensitic AISI 440 C and SCM 440 alloy steel with 
respect to chip thickless ratio, shear angle, and flank wear. Machinability is poor in turning 
stainless steel owing to low thermal conductivity, high ductility, high strength, high fracture 
toughness and high rate of work hardening. Work hardening of stainless steel occurred after a 
previous severe cutting operation by worn tools [I]. Sethikumar et al. [2] turned hard martensitic 
stainless steel and found that it produced saw tooth chips in all operating parameters which 
increased the cutting forces. Liew et al. [3] conducted study on cutting AISI 420 steel using PCBN 
tool. The tool wear was found due to abrasion and cutting temperature. The porosity, ductility, and 
the bonding strength of the grains in the tool, apart from its thermal conductivity which have great 
influence on the fracture resistance of the tool. Fig.1. shows tool wear on single point tool. 
Machinability indices used here are chip thickness ratio, shear angle, tool wear, chip analysis was 
important. Experimental work was carried out to study the behavior difficult to cut materials like 
AlSI 440 C martensitic stainless steel and SCM 440 alloy steel. There were no attempts or little 
consideration was given to evaluate the machinability with respect to chip thickness ratio and chip 
compression ratio and shear angle. 

Experimental works. 
Work materials. In this research, two work materials are used and they are hard AISI 440 C 

martensitic stainless steel and SCM 440 alloy steel. AISI 410, 420 and 440 A, B, C are all 
considered as martensitic stainless steel and can be hardened like other alloy steels. AISI 440 C is 
widely used in aerospace industries for bearings, steam and water valves, pumps, turbines, 
compressor components, shafting, cutlery, surgical tools, plastic moulds, nuclear applications etc. 
which demand high strength and high resistance to wear and corrosion [4]. It has high viscosity, 
poor thermal conductivity, low corrosion, high work hardening rate and tendency to form built up 
edge (BUE) at tool edge. AIST 440 C has high chromium and high carbon content and possesses 
high mechanical strength [5]. The materials were procured as 50 mm di-eter rod and 1000 mm 
length. They were cut to 300 mm length and skin turned to remove ox~de formation. The work 
pieces were centered on both sides to accommodate in the lathe centers. The heat treatment was 
carried out by induction hardening process on both materials. The hardness was maintained between 
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Conclusions. 
Based on the performance and test results, of the various set of experiments performed to analyze 
the influence of cutting parameters on the machinability characteristics of AISI 440 C martensitic 
stainless steel and SCM 440 alloy steel, the following conclusions are drawn: 
1. At higher cutting speed with low feed rates, the machined surface was smooth. This is achieved 
in this experimental work also. The surface becomes rough at high feed rates. 
2. The chip compression ratio can be used as one of the important machinability characteristics and 
it represents energy consumed in metal cutting on plastic deformation. The plastic deformation in 
machining stainless steel was found to be higher due to work hardening ability. 

.3.~The shear-angle increased whencutting speed~increased..Dklay be iadiect indication&& 
machinability parameters like cutting force, chip thickness ratio, chip -tool contact length, 
temperature etc. 
4. In the machining of stainless steel the formation of flank wear was due to abrasion. As the speed 
increased, rapid wear occurred on the flank side of the stainless steel compared to alloy steel. 
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