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A Study on the Mechanical Properties and Deformed Layer
of STS 316L and 316LN Stainless Steels

Sun Sae Oh*, Won Yi

ABSTRACT

The deformed layers generated in face milling works were comparatively investigated to type 316L and
nitrogen(N)-added type 316LN stainless steels. In order to characterize mechanical properties between type 316L
and type 316LN, high-temperature tensile tests were conducted with different temperatures: R.T. to 700°C. The
cutting forces of three components, Fx, Fy and Fz were measured using a tool dynamometer through the face
milling cutting tests. The deformed layers were measured by micro-hardness tests along deformed layers. The
results of mechanical properties showed that type 316LN was superior to type 316L. The deformed layers of two
steels were generated in the 150pm-300um ranges, and type 316L was higher than type 316LN. The reason for
this is due to the high strength properties by nitrogen effect. It was found that deformed structures were well
observed for type 316L, but were minutely observed for type 316LN in this cutting conditions.
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Table 1 Chemical compositions of test materials
C Si Mn P S Ni Cr Mo N
STS316L 0.03 1.0 2.0 004003 16 18 25 -

STS316LN 0.02 0.53 0.87 0.02 0.01 10.6 17.7 2.6 0.113

Table 2 Dimension of throw a way tip
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Fig. 1 Geometry of throw away tip
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Fig. 2 Dimensions of test specimens
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Fig. 3 Schematic diagram of testing apparatus
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Fig. 4 Yield stress of 316L and 316LN
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Fig. 5 Ultimate tensile stress of 316L and 316LN
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