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Cutting Characteristics and Deformed Layer of Type 316LN
Stainless Steel
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316LN Stainless Steel(316LN 2E|Q12]27}), Face Milling Works(d H 2 87},
Surface Roughness(XH 7 & 7]), Tool Wear(¥T9}5.), Resultant Force(3HA] d2He),
Deformed Layer(7}3 % 2 %)
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Abstract

The cutting characteristics and the deformed layer of nitrogen(N)-added type 316LN stainless steel
were comparatively investigated to type 316L stainless steel. The cutting force, the surface
roughness(Ra) and the tool wear in face milling works were measured with cutting conditions, and the
deformed layers were obtained from micro-hardness testing method. The cutting resistance of type
316LN was similar to type 316L in spite of its high strength. The surface roughness of type 316LN
was superior to type 316L for all the cutting conditions. In particular, in the high cutting speed above
345m/min, the surface roughness of the two stainless steels was closely same. The deformed layer
thickness of the two stainless steels was generated in the 150um-300pm ranges, and its value of type
3I6LN was lower than that of type 316L. This is due to the high strength properties by nitrogen
effect. It was found that type 316LN was higher in the tool wear than that type 316L, and flank wear
was dominant to crater wear. In face milling works of type 316LN steel, tool wear is regarded as a
important problem.
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Table 1 Chemical composition of test materials

omposition
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316LN 0.02(0.53]0.87[0.02{0.01{10.6{17.7} 2.6| 0.11
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Fig. 1 Schematic diagram of testing apparatus
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Fig. 6 SEM with temperatures of 316LN steel
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Fig. 13 Surface roughness(Ra) versus cutting speed
for various feed rates
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