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Fig.1 Schematic illustration of Harmonic Structure Design.

FAFIAL AR B OB T R, T bbb mRE L ®EE - m g O
SN, RO XD BREBICL D, £7 . ®EEAIBAAER S oML b 2R
W SRR AL SRAE B < 7o Th D, £ LT, mlE AL & [F RIS IE M 23 1
KT 20, MTElOEK, b L ITRFTEEOMGIE, cLD, ME
IZE-oTiE, ZhomENBOTIEENE KT S, Fig.2 12, @EE/L L T
b [A) Kk 722 0 TAEAL = 2 = 36 B (a) & @ TR AL & TR IRE O A b =8 A% 1Y R
TAHEMBE OO, BEIE S - BEOTABOKAKEZ =T, (a). b))l H % ik
LEbmd Lo, MITEAEIEML 2T EME ()0 X 5l EL
THIEE, HIS DR o & T bR fdo/de TR0 T AL TREL, £
DFEFR, MUEALELRDVSOTUBNEAKLTLES, T720bb ., L {bn
FRETHILIT., SREMIILARBICEEZIETFTEES, 2B RDE —
FARRAT B CIL IR LN T EEbTWHAEBATH D, Z iz L,
ME®O LS ICEmEE &SI IERAEMTE., BIERLEH
AN AP BAThdZ &ThEMRS CIEMRITEBITHEKRT D, -
OFT HMHOmBEIL, B E TICHERARINT 2% L¥— T72bb5E
B (RIXZ) 2ERT 50T, MEH(D) TIXME & BMES M L2k E
7%,



d 1
@ 2o b) g
dg . dE
" o,
b = e B
: EETELR . e
- [ S - '“;#'.f
g {2 e
= #
L o # - A
18]
Hotd, = B ¥, E

Fig.2 Schematic illustration of tensile properties.
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Fig.3 Relation between UTS and elongation of SUS316L stainless steel

with harmonic structure (HS) and homogeneous structure (Homo).

WO RS R SRR S 72 ShelM B S IXZZ N ERNE I 2R > TH Y |
PR DY) —FLRRAM B B 2 AR RO im0 X 5 7e L F iR o8 T X
o LT R DI FRIBELTR_RADZENTESH, £ LT, Shell i
H#EE XIS DER LIS 08O 5 O E 2D bR a5 8 80 i E
St TRFERS) CRARETZENTES, Lob, FAMMEEOMBETTH
%8 H O ST IEBA RS SR B4 . Shell / Core f b RITEEICE 2 D Z &
MTE, FREOHERATETH D, AFETIE, 20X RfRSE2EH
L7 TEGLERIE I DO W T EEM AR BT 21T - 7=,

2. ERFE
AW Clx, I XA~ EiEEME (PREP ) Ik v fE# L7~ SUS304L
ok CEYRIF£8 120nm) 2 A W72, ¥R O b FF % 2 Table 1 12579,

Table 1 Chemical composition of SUS304L powder [mass%]
C Si Mn P S Ni Cr Fe
0.017 0.25 1.83 0.039 | 0.012 9.18 19.35 bal.
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Fig.4 An EBSD (IQ+GB) image of SUS304L HS material and
its tensile result (HS).
A Homo SUS304L 1s also indicated.
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Fig.5 EBSD images of HS and Homo materials.
(a), (¢), (e): HS and (b), (d), (f) Homo EBSD (IQ+GB) images.
(c), (d): KAM images before tensile deformation, and
(e), (f): KAM images after 5% tensile deformation, respectively.
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Fig.6 FEM simulation of 12% tensile deformed SUS304L HS material.

Fig. 7 TEM image Shell region of a SUS304L HS material

after 5% tensile deformation.
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Fig.8 TEM image of Shell in a 3040 HS material cold rolled for 25% and
annealed at 700°C for 30min.

Wi, Shell TOISHERIZE VAT D NRIMARE] (ICoV THRFE L
72

Fig.9 1Z. 0% (BEFSE £). 10%. 30%. 50% D HHEMEH/ O X #EHT
RThHsdr, IOroHLNZ2 XK 52, Homo, HS W OMEHZEB W T IE
THRIEMT 51E L BCCHOBPTRENH ML TV 5,



Intensity/a.u.

SUS304L
» Fee Homo CR 50% ® Fcc HS CR 50%
¥ BCC ®FCC J‘BCC i“lvBcc @ FoC IBCC
®FCC ®FCC
f CR 30% 3 CR 30%
J \ Al ?CC @ FCC ) I‘\’ BCC % w BCC ®FCC I BUU
P CR10% | & pe CR10%
b dised . ¥ 5cC = /lwace arec ) i
@FCC @FCC
||. ? FCC as-Sintered ||| : FCC as-Sintered
Il I\ )\ \

45 50 55 &0 &5 70

A0 A5 50 55 &0 &5 70 A0
0(%)

e

Fig.9 XRD results of cold rolled SUS304L samples.
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Fig.10 Enlarged EBSD images of a 304L HS material cold rolled for 30%.
(a) EBSD (IQ+GB) and (b) BCC phase map.
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Fig. 11 EBSD (IQ+GB) and grain size images of SUS304L HS materials. HT:
900°C, 30min.
(a): as-sintered HS+HT, (b): CR10%+HT, (c): CR30%+HT, (d): CR50%+HT,

respectively.
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Table 1 Grain size (GS) of Shell and Core and UFG fraction in CR +
HT (900°C, 30min.) samples.

Initial (as CR10% + CR30% + CR50% +
sintered HS) HT HT HT
Shell GS 3.4 pm 2.4pum 2.1pm 1.7pm
Core GS 23.2pm 19.8um 9.4um 8.1um
UFG
(<5pm) 28.2% 45.3% 60.2% 72.8%
fraction
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Fig.12 Tensile test results of SUS304L HS materials with various cold roll
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Fig.13 Tensile test results of SUS304L Homo and HS materials.
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