Gor B % fE

At

1. #

F—AFFA MRAT L AL, SREEICLD)
WK BREE DS SN D 720,

&

oo %396 &) (2013)

UDC 669 .14 .018 .8

BENLAA —X7F+14 FRAT 2L AMIRORRE

Development of Austenitic Stainless Steel Sheets for Micro-Fabrication

Z B IE ¥ E Z 5 A A N 7 B oE — B
Masayoshi SAWADA Hayato KITA Masayuki SHIBUYA Kazuyoshi FUJISAWA
" 2

T+ FIyFoIMIRL—Y—INITHEEDHEEMIICEL 24 -7+ 1 FRX 72 L Xtk 304
H-SR, 304 H-SR2, 301L SE1 #BA% L /=o 304 H-SR, 304 H-SR2 i&, £& L TTF > 3> LANSIE,
Z ML —T5038, HERESTIRICELY, BEMIICERI W3 FiB%, EERESH, REENMEC
BhEMETH D, EREMHMEL /= 301L SE1 (&, ADROIFMEICINAZ, MITEOFBMEICEN MF
THd, COMERNMAEIL, EERDEETEBERMFOBEEILICKY), MIFELEYLT VA D S5F—
AFFA MADPELEEE, HOSVICHEMICL A ECIEDHRETFRT I ETER S N

Abstract

Austenitic stainless steels “304 H-SR”, “304 H-SR2” and “301L SE1” were developed for micro-
fabrications like photoetching and laser processing. 304 H-SR and 304 H-SR2 have superior flatness,
low residual stress and improved surface wettability, which are required as the materials for micro-
fabrications. These high performances are attained mainly by Tension Leveling (T/L) process,
Stress Relieving (S/R) process and Special Surface Treatment. 301L SE1 with fine grained structure
has been received high reputations as a material with excellent smoothness of the fabricated surface,
in addition to the above mentioned characteristics. The grain refinement has been achieved through
the use of @' — y reverse transformation and pining effects by minute precipitates with optimization
of the alloy composition and manufacturing process.
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Chemical compositions, microstructures, average grain sizes, thickness and applications of SUS304 H-SR, SUS304 H-SR2

and NSSMC-NAR-301L SET1

SUS304 H-SR SUS304 H-SR2 NSSMC-NAR-301L SE1
‘eharien Corfppinen 18Cr-8Ni-0.05C 17Cr-7Ni-0.02C-0.12N-0.05Nb
(mass %)
JIS SUS304 SUS301L

Microstructure
Average grain Size (um)

Thickness (mm) 0.08-0.60 0.08-0.40 0.08-0.25

Applications For generic micro fabrication use For precise etching use, Fine metal mask
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Alloy Design
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Schematic illustration of manufacturing process for
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(a) With percolation of etchant
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(a) 304 H-SR

(b) 304 H-SR2 (As S/R)

(c) 301L SE1 (As SIR)
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Appearance of the half etched specimens

(b) Without percolation of etchant
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Appearance of specimens after stripping photo resist
(a) With percolation of etchant between resist and materials and (b) Without percolation of etchant
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(a) 301L (b) 301L

(annealed at 1000°C)

(annealed at 850°C)

(c) 301L containing 0.1%Nb
(annealed at 850°C)
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