HOKKAIDO UNIVERSITY

Title SUS301 SRICE T B A A VFEAILLBVILT VYA MEERK
Author (s) AT, #fd; &8, FLEB; Gustiono, Dwi fih

BA&REF R, 72(8), 631-636

Citation https://doi.org/10.2320/jinstmet. 72. 631
Issue Date 2008-08
Doc URL https://hdl. handle.net/2115/76949
Type journal article
File Information J. Jap. Inst. Met. Mater. V. 72(8) 631.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




BASESZAHE £ 724 %8 5(2008)631-636

SUS301 $M(CHK[FTDM1 A EFAICLLD

NIILT YA MR

AT 1w SRR Dwi Gustiono
Ik O 3 SRS EIB—

BB R TV F =~ 7 U T OVIEL v X —

J. Japan Inst. Metals, Vol. 72, No. 8 (2008), pp. 631-636
© 2008 The Japan Institute of Metals

Ion Implantation Induced Martensite Nucleation in SUS301 Steel

Hiroshi Kinoshita, Heishichiro Takahashi, Dwi Gustiono,

Norihito Sakaguchi, Tamaki Shibayama and Seiichi Watanabe

Center for Advanced Research of Energy Conversion Materials, Hokkaido University, Sapporo 060-8628

Phase transformation behaviors of the austenitic 301 stainless steel was studied under Fe™, Ti* and Ar* ions implantation at
room temperature with 100, 200 and 300 keV up to fluence of 1 x 102! ions/m? and the microstructures were observed by means of
transmission electron microscopy (TEM). The plane and cross—sectional observations of the implanted specimen showed that the
induced—phases due to implantation from the y matrix phase were identified as o’ martensite phases with the orientation relation-
ship of (110),//(111), and [111],//[011], close to the Kurdjumov—Sachs (K-S). The ion implantation induced phases nucleated
near the surface region and the depth position of the nucleation changed depending on the ion accelerating energy and ion species.
It was also found that the induced marten sites phases nucleate under the influence of the stress distribution, which is introduced
due to the concentration of implanted ions, especially due to the stress gradient caused by the corresponding concentration

gradient.
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Table 1 Chemical composition of 301 stainless steel (mass%).

Cr Ni Mn Si Mo N

Cu P Al C 0] S

17.46 6.19 1.6 0.48 0.18 0.17

0.16 0.025 0.003 0.021 0.0021 0.0018

5x1020 Fet/m?2

5x102° Ti*/m?

Fig. 1 Microstructures of the transformed phases after ion implantation with Fe*, Ti* and Ar* to the fluence of (a) 5x 102 Fe*/
m2, (b) 5% 1020 Ti*/m?2 and (c) 1x102° Ar*/m?2 at room temperature.
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Fig. 2 Analysis of transformed phases by selected area
diffraction after ion implantation with 5x 102 jons/m? at room
temperature; (a) Fe* implantation, (b) Ti* implantation and
(c) Ar* implantation.
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Fig. 3 Microstructural change during Ti* ion implantation at room temperature with near the [011], zone axis; (a) before ion im-
plantation, (b) defect cluster formation, and (c) initiation of martensite transformation.
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Fig. 4 Calculated profiles of concentration of implanted ions and the induced defects as a function of depth; (a) for the implantion
with Fe*, Tit and Ar* at 300 keV, and (b) for the implantion with Ti* at 100 keV, 200 keV and 300 keV.
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Fig. 5 Cross—sectional observation of microstructure of transformed phase after implantation with 300 keV: by (a) Fe*, (b) Ti*

and (c) Ar*.
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Fig. 7 Stress distribution profiles estimated from ion concentration implanted (a) and stress difference estimated from stress con-
tribution profile in (b) at a given depth in the region with 20 nm width.
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