KEBEROTHIMTICH S KR YRR HLE R OMBKZERIZEH

MHEEE AHBETERTY DR TEHE HEHdR Rk
LFEREE AR ITRERNY: WETYHE B mE A

1.

KEEROTHMLO—>THDHvay NE—=2 7 2&BMEHIET &N TR
PRI EME RIS DDA C D720, MELOESRENRm ET 52 ENAbTWND
[1-3]. [FIRFIC, v a v PE—=2 7 %0E LcilBto i TR m TlE, MLk TEA
ENTZERAROT AT L > THERDIHIE U, SR CRERk S v 720 TS 23 B Rk
352, 4-6, 9, 10].

Fex X, WBEOHITIZENT, WIS E/2 D Fe-33%Ni 5412 a v hE—=
VRN L, T E CHE L LRI OV THH=[6]. Fig. 1 1%, Fe-33%Ni
BB~OMLEH & A=A T F A FOIHEESEOBRERT 77 7 Thb. I
MRV CTH D Fer33% N1 Gl 3 v NE—=0 7 &4 &, TR OB
EVEREDERNMETLTWD., %D, vay hE—=rJICi > Tyl b~ v
T YA MO~ TFHR~ LT oA MEERREL TS, —J, 78l
HIZ &> THIHIMR ICa i 2 2 < A9 5 Fe-33%Ni 54 Tliiv a v hE—"U7IC X
S TYFAFE RN ML TB Y, CHNODYHHA~OWERENETCTWND Z LRGN,
vay b= I TNMEHR~ LT oA VEENRELDLZ EFREL< AL
TWDNRI[T, 8], BEFD XD ZRINTACfE S WARICET 2 WM& ITb v, £, FHEDL
X, MITHEECHE ZL FFD
SUS304 [9]4 L 1N SUS410S [10]
~DYV gy hE—= 7128\ T
HRBROBIRMNHEAETHZ &b A
HLTWS., 22T, vYav v
—= 7D WARRR DR ALK
IZDOWTE X THIYGE, ER%
AERELTCYay bE—=072
HIZA T DM TN EZZ N5,

N, | | | ]
LanL, BREICHATZ X9 Iy AR 000 20 30 40 50

TH 5 Fe33%Ni frépic = v b Duration of Shot-Peening (min)

E—= 7 s Z & TN ) .

_ . s . Fig. 1 Volume fractions of y around peened
T YA PRRBHFELEL T surface as a function of duration of
L. FOD, MIFEETY 3 v shot-peening. [6]

FE—= IR DR ED

[l

)

—_
o
o
¥

80
Fe-33%Ni Alloy —

60 |- With only v

.
Fe-33%Ni Alloy
With o and y

40

20

Volume Fraction of ¢ (vol%



FHERTRNWEWNWZ D, LoT, ZOvay hE—=U T THEUDRRARVEEDOR
BERIZOWTIE, RSN Z.

AWFFETIE, HHEZ AT 2HHIMMZ F - 72 Fe-30%Ni G436 LU Fe-33%Ni
A&y ay == T %L, T K - TR L 72N T3 ST 5 O Bu#R Rk 12
SWNWTHHR, 2L T, Ovay NE—= P WERERORBRERB L OO =
Y b == ZITTRRR LTI LB & OB E VIS DUV TRRES L7z,

2. ERFIE

2. 1. aybbr—=r7RE0/ER

fIEA & LT, Fer30%Ni 541 2 v B L Fer833%Ni 541 > = v F&Hun
7. ZTNUHDOFeNiG4EA Ty LY, 1I5mmX15mmX3mm DI 3 v hE—=
YIRENEGIY LT, 20k, Y L=REHIX L, 1100°CT 0.5 h oA —ATF
T A MEEEZ Ji U7e. A — AT A MBALBEZ e L 72 30BHT % L CiiRIRZE3EH T 0.5
h OV 7 EBulll# AL, ~v/Vv7 oA NERBEZALIE. £ LT, dBHIH
BRI Oana Xy ) HREBIRICEDEEMELEL, v ay he—=v 7 kL
L7z

2. 2. FeeNi#&Ap~Dv gy b—= 7

T B o B A HE L7 Fe-30%Ni #lklEs L OY Fe-33%Ni #EHI kI L, F|iRIZ Ty =
vy Ne—=2 7 %Lz, 3y NE—=0 7 THOWEFIE, R 210 um~300
um DAk ThD. £, #57 ZL L kR & OB 100mm H 5 W
300mm & U, #4713 KL O GIREREIX 2 v2 41 0.6MPa 35 £ 1Y 2s~2400s & L7z,

2. 8. Fe-30%Ni #EHIFER L7z TEEEIZI T 2 BZE DA

vay hE—=2 % LTz Fe-30%Ni s B O TR, MOl 7o ik fbbr CHERK
ENTMTEEREAEK L TS, 22T, AFRETIE, MTEAEREOEZENERT
45720, av hE—=2 %D Fe-30%Ni iEHI K L 72N TAZ BN O~
T A N EREBIAATEE (Ms) 3 KON 2R REBH AR TEE (As) 2D\ TR~ 7.

Ms SOBPEFEIUTO®Y TH5. £7, vayv b—=r7#%oikEHIxt L,
WHT V3 —Vb D5 WHREEREZ A TTEEOIRE COFMHANEEZ K L=, ZD
%, X MREPTXRD)EEZ AT, 5 B — 7B T R R E2IE L. 0B, &
HIE T, MLEERENE O ORIRTES R 2 [ET 572918 Cu-KaD & EkZ
TW5h. BFFETIE, —2OREHIXT L TR A OIREE TO M ALEE & yFHIRTE 25 221
TE 2R U, yFEIRFE 3038 LIaD DIREA Ms sml& L7z, —F, As s, v=
v == 7% OREHI 3 L TERE OIRE TOMEMLEE & XRD 12 X 2y R 3%
JIE 2 MR U, yAERRE Y SN LAR O DIRE & L7z,



2. 4. Y3y bE—=UFITTHER Lo THRR O W mE AL E 2

AR TIE, v a v hE—=0 7 20 L=slBHoxt L, TR EEEFICR T 2 Wik
MBI ITo 2. BlEmII=A Y —MEBLOZ A vEL R X v NIZ L DA
%, anA XN ) BERCCTERINE 1T - 72, £ 0%, EEWE 7 HESE(FE-SEM)
B L OB #1475 BGELIR T (EBSD)YE S €, INT R mUT I 31T 5 Wi ik o 8142
EiTolz. 51T, AFFETIE, CuKoEEk% FH U 72 XRD (2 TN L& i T OyFa R
R BWE LTz,

3. WERBLIUOEBE
3. 1. Fe-33%Ni B&~D¥ 3 v b —=U Z IR LI TEEE Oimiakkc &
S HFEBBHER ORBE

Fig. 2 1%, V7 ¥ o l¥ %G L7
Fe-33%Ni #0ED F1 AR 2 7= 365
BFMESECTH L. MILAio
Fe-33%Ni #REHZIZZ < DL v XfRa’
FIMNAFAE L T =, F£72, XRD 12Ty
FRRFE Sy 22 2 JE L 72 A 51, v AR IRRE 2y
X 36 voln Th - 7-.

Fig. 3 1%, M Lai (N L% 0s &

&iL), 2 sBLUVB00 s 72iFva vk Fig. 2 Microstructure of subzero-treated

=7 & LI EHZ R 2T Fe-33%Ni alloy.
K OYREESFEERT T 7
Thd. ZO7T77X0, ITEFED
2 s BLUV300 s DB E b, yHRIETE
Sy RITMTATORBHI L~ TRV, &
NZh Fig. 4 (@B L ODITRT. 225, J I I =
Z e Bk = R
ZORNIRTBEEX, KRR, Os 25 300 s
EBSD (2T b 47z it i B (IPF) ~ Duration of Shot-Peening

IN
y T BLUMIA < > 7 CHS. ML Fig. 3 Volume fractions of y around
RIS 2 s ORUBHT, AR S 72l peened surface as a function of duration

ST, Wkt bvay hE—=27
ICTHERERAET TS, &6,

HWAEAL TR, WM IAEE)  of shot-peening.
L CWiginodz. —J5, INLKREH]

—u
=
=

o0
(=]
I
|

Lo)]
o
I

iy
=

Iﬁﬁ#ZskiUmmsfhéﬁﬂ
DN TR EITE BT D HOHELR & <

[x¥]
(=]

Volume Fraction of v
Around Peened Surface (vol%)
I

(=]



Fig. 4 Cross-sectional microstructures around peened-surface in specimens
peened for (a) 2 s and (b) 300 s. In each figure, left, center and right images are
SEM compositional image, inverse pole figure (IPF) map and phase map,
respectively. In specimen peened for 300 s shown in (b), deformation-induced
layer (DIL) is clearly observed.
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Fig. 5 Ni distribution inside DIL in specimen peened for 300 s. In SEM
image, Ni concentrations obtained by spot analysis are presented. Ni is
homogeneously distributed in the DIL.
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Fig. 7 SEM compositional images showing cross-sectional microstructures of

the specimens peened for (a) 30 s and (b) 2400 s.

TERL LT EAEENEIC R T 5 Ms s
L As RIZHOW T2 £ L - T,
I T2 T 0 B 7 AT L 7. N T A

Fig. 6 13, M TREEHI BT Sy im N
S35 L TR OBUR 2R 575 7 Tl % Peened Surfdte”
IO 7780, by BB EE L -
Fe-30%Ni &4 Cl%, M LFRIZY 80s £ T
SRR L, ZO%, MTHE~ LT
YA MERNELD ZEND%D. &5 Fig.8 TEM bright field image showing
(2, IITHERIAS 300 s ZHB 2 % &yEIEFRE 2y microstructure inside the DIL in the
RIS T L ST, 2T, & specimen peened for 2400 s.

WFFECIE, 30 s BL V2400 s DM THE T 3 v e —=2 7 % L7zalEHT R L T
Ms SB LW As ROMEZIT -T2,

Fig. 71%, MTEEMA 30 s 3 L0 2400 s OFEHT I T 20013 i 1155 0 Wr i fH ik
FBETHD. ZOFGEND, WEOREFCIX, IR E TR 7280k 2 £Fo 00 T
EEEMNERK L Wiz, £72, Fig. 8%, MILEFRI2 2400 s DN BT 2N TAE
J& PN D ISCHIAELR 2 15 8 B 7 1 BRI SE(TEM) I CTHIZE L7 TEM Wi ch 5. =
DFEENG, INLAEE MM EE TS TR Y, oM L OO R E
ZIZH 430 nm B LT 560 nm Th > 7-.

2 S OFREHI M AL Ly B ERE S RORE LY KT Z & THONTEHHH
IR LB AR 0 B ORR % Fig. 9 12~ 7. F£7, g & LT 7B el LUy
2y hE—=2 7 %6 LTV Fer30%Ni s BHZ % L C % [REEORIE 21T - 7=. Fig.
96, V7 ERAUEBIOYa Yy FE—= 7% i L T\ Fe-30%Ni #EHZ I
T OyEIERE T, R ANREDY 200C BLETHEEICHEA LT, Lo T, AU
THW 7z Fe-30%Ni st Ms UE 200C LA ETHL Z DWWz 5. —F, Yay by

-y




)]
=

Specimen Before

2

o .
=50 Shot-Peeing
[« &]
S £ 40
= 3
- 20 | Specimen Peened
c 3 for 30 s
=2 10 Specimen Peened
ST ob— for 2400 s

S -196 -70 -40 -10 -5 20

Temperature of Cooling Treatment (°C)

Fig. 9 Volume fractions of y around peened surface as a function of the
temperature of the cooling treatment.

35
3.0
2.5 Specimen Before
20 Specimen Shot-Feeing
1. 5 Specimen Peened ¢ e Tercggd
: for 2400 s or v s

1.0
0.5

A,

. 1

0
280 300 320 340 360 380 400
Temperature of Heat Treatment (°C)

Increment of Volume Fraction
of y by Heat Treatment (vol%)
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the temperature of the heat treatment.
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