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Effect of Crystal Structures on Antibacterial Properties of Stainless Steels

Yoshimi WATANABE, Eri MIURA-FUJIWARA and Hisashi SATO

To investigate effect of crystal structure on antibacterial behaviors of steel, structure
control is required in order to obtain various types of single-phase or pseudo-single-phase
samples with same chemical composition. Thus austenite-metastable stainless steel (NSS-
STH) with various heat treatment conditions was studied by x-ray diffractometry. About a
half volume fraction of martensite phase was obtained by sub-zero treatment in liquid
nitrogen for 1.8 ks, and Vickers hardness increased. After austenizing treatment at 1323 K
for 3.6 ks and 1373 K for 7.2 ks, ferrite phase was dominant in the samples, which is
probably caused by carbon vaporization during heat treatment.
austenite phase slightly increased after heat treatment at 1323 K for 0.3 ks. By optical
micrograph observation, lath martensite was mainly observed in the as-received sample,
however, not only lath but also lens martensite was observed after the heat treatment. The
results indicated that less heat treatment temperature and shorter holding time would be
effective for obtaining austenite single phase.
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Table 1. Chemical composition of stainless steels for antibacterial test®

mass% ¢ Si Mn P S Ni Cr Cu Nb
STH 0.131 0.600 0.510 0.026 0.001 6.170  16.330 - -
AM-1 0.009 0.370 0.310 0.030 0.004 0.110  16.980 1.500 0.374
AM-3 0.037 0.540 1.350 0.025 0.001 9.220 18.310 3.740 -
SUS304 0.055 0.410 0.790 0.029 0.004 9.070 18.19 - -

Table 2. Heat treatment condition for NSS-STH

Treatment Temperature (K)  Holding time (ks)  Cooling method
Sub-zero 77 1.8 -
Austenization 1273 3.6 wQ
1323 0.3 WwQ
1323 7.2 AC
1373 3.6 AC
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Fig. 1. XRD results of as received and sub-zero treated NSS-
STH specimens.
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Fig. 2. XRD results of as received and austenization heat
treated NSS-STH specimens.

Table 3. ZHHDEFESE (vol. %)

Y o’
As received 63.50 36.50
Sub-zero 51.36 48.64
1373K x 0.3ks 66.73 33.27
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Fig. 3. Optical micrographs of NSS-STH of as-received sample (left) and austenizing treated one (right).
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