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Yoji Mine

Hydrogen diffusion behavior and mitigation of hydrogen embrittlement
by microstructure refinement in metastable austenitic steel

Synopsis:

For high-strength steels with a tensile strength greater than 1.2GPa, the susceptibility to hydrogen
embrittlement is severely increased. Hydrogen embrittlement is caused by the interaction of
hydrogen with vacancies, dislocations, grain boundaries, and precipitates. The role of lattice defects
in the hydrogen embrittlement mechanism differs significantly between body-centered cubic and
face-centered cubic structures. In this paper, martensitic transformation and hydrogen diffusion
behaviors in metastable austenitic steels were characterized by metallographic examination and
hydrogen desorption analysis of ultrafine-grained steels produced by HPT processing. It was found
that microstructure refinement can improve the strength—ductility balance while reducing the

susceptibility to hydrogen embrittlement.
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Shuichi Yuasa
Innovation with Data and Digital Technology

-Consideration based on a case study of a company in Yamaguchi-

Synopsis

First, this paper positions DX (Digital Transformation) as an initiative aimed at establishing
competitive advantage, based on METI (Ministry of Economy, Trade and Industry)'s
definition. The paper also uses Schumpeter's definition of innovation as a “new combination”.
And based on the examples of Bridgestone and J-Air, a subsidiary of Japan Airlines, DX is
defined as “an initiative to realize a ‘new combination’ that incorporates the company's
strengths by utilizing data and digital technology to establish a competitive advantage.

Secondly, the paper discusses such “new combinations” in detail based on the case of a
small-sized company called Chuo Shinso in Yamaguchi Prefecture. The paper points out
three key issues, including the cases of Bridgestone and J-Air, that (1) not only a limited
number of companies and managers can make “new combinations,” (2) realization of the
“new combination” does not have to be limited to the company's own resources, and (3)
data and digital technology can increase the possibility of “new combinations” that utilize

resources of other companies.

The paper also points out, based on author’s own practical experience and the results
of interviews conducted by Yamaguchi University, that DX, not limited to such “new
combinations”, requires human resources who have both business knowledge and digital
skills, and who are willing to take on challenges in pursuit of lofty goals.
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Table 1 ARBFFE T L 721X 80O LA/ (mass%)

C Si Mn P S Ni Cr Mo Cu v Nb
SB 0.53 1.51 0.72 0.014  0.004 0.02 0.72 0.01 0.01 - -
SV 0.54 1.53 0.73 0.016  0.004 0.02 0.72 0.01 0.01 0.24 -
SNb 0.54 1.49 0.72 0.008  0.004 0.02 0.75 0.01 0.01 - 0.022
SNbMo  0.55 1.53 0.46 0.012  0.005 0.01 0.76 0.09 0.01 - 0.024
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U7 IRB NG SN/ BB E LT MERNTEDFER
BEZETDE KBEEBVEANKE ZEDVHIERT BT
ETEMPOKRILBEMET I DI & Ko VBEKLUND
DOXREBRCYPHKREATHERNICNSYTITBDET . BH
(FOKRIGERBMMMET T DEEZS5ND, E/=. MoldFe
EHBUTRFHEEMIN2BEERE BBFFRCOTH
BHECRDCECED KRILBEZETSEDIEEZON
2. KRFv—I% FHEREANMRBEVARKE CE. IN
TOMT405-417KICE— & EDKERETOT 7L
ZRY (Figs. 3a-3d) AN RFEFRFREIDIEMIC KD . SBH KT
SVETIE. A7 7 MILAMERBIND TR LTWS (Fig. 3a
HKUFig. 3b) LHDIKE LD 400KHEICE—UZED
KRBRBETOT7AIIE2DDE— I TEEBINTED K
BANFERMIC. SR ANISR RICTERNIC kT yTFEaNIzK
RICHETDEEINTND'Y . —F . SNbHKU'SNbMoiH
T FREEEMEMULCERRAIICE— U R > ToF £,
JO77 A ILAMETLTWS (Fig. 3¢cB K UFig. 3d).Chn
[ REENDbRLY) / B DIEREGRETO RSV THE
B EDKRELHEELTVNDIENTRREIND,

V. NbBLUMoZEMERMUICERLYILT VU1 MEBZE T 258 EENRMOBRMNEECRETKRFvr—IOKE
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HABBEE A/A

Fig. 6313RBEE & ANTREEDER

Fig. 6(3.3I3R4E (0s) & MIEBMTEITE (A0) I T2 E
AMTIREI DR FEEE (As) DL (BABTRER:As / Ag) D
BRYERTRFv—IMTIE. EAMBEXICEFRE
< BIEBERH2GPaERLIco—H KEF ¥ —IMT
FBIEBED LERICHEVEAMBEREEMLTSED,
M (CIFEDORBERN RSN £o KRILEZ M
[ESV > SB > SNb > SNbMoDIBICET Lice SO EH
5 OKEFREEEHOREN . KERIUHEERTIES
CEEBKRLTEDREBNDbR LY S KUEREMolE.
KERBCOBRICHMBHTHREEZBND,

BMCBITREBERICREFIKEDHEERETS
7= BAKDHWEE T OEHMABERRU.Fig. 7
[C.Figs. 5e-5hHD RV OHEMEICEVNTHE LN

Fig. 7k&R7UFv—IRBRA O BAMBEE FOMBEICSNTEDS
N7ZEBSD. IPF. $&U'GRODY Y/

7ZEBSD IPFRY A BLURBEAMECEDVTHERL
Jcgrain reference orientation deviation (GROD)
Yy %RY. T GRODIFAIE RN EENDIEE
HWDFHFTAEDAUEZRLTED KRICHETDE
MARERIEETHD . TOVIERDAEET0°
NEEEHRTDE IOV TEDMEFIIEE SBHFT
2.08pum.SVEIT1.45um. SN T1.37um. SNbMo
fT1.35umEBEHEIN /L, SBIlTlE. ME TR AMIME &
EBLTT Oy ITENMERTH D7h. CNICHITT D
WA TIFGRODAELE>TWVWD N BB S IR E S
EEETELCEWEEICHIOTH D BRHEFHAEE(C
BIo>TWBEEZBND(Fig. 7a)o— A SVIHITIE. &
GRODEAWEECTEHROICFELTED . ZNBIRFINILT
VA NEBHROERET OV I CHIELTWZZED
DUKRICEDBUEFEDAR G —LZELTVNDEEZD
N (Fig. 7b) VIRIMEICK LT M7ENEBHEELT
RIWTUVHAREMACHEELTVWDEFESNIHER
NoCOEBVIKRICEDEREFRDRIT—LER
RUBBREZELOTEEZS5ND,—7.SNb(Fig.
70 B LUSNbMofil (Fig. 7d) TlE. B BN IKEE
BICERLTVDA SBHiE LR LTT Oy I FiEB/NE
UKRIECEBEBAMERNBIRSNCEEZOND.C
D3 B THDREANDRILY (Fig. 2b)
CEOBNEROERZEREL . KRFEEMEEF =8B
RIBDCEZTRELTND, T/ Fig. 2bBX U DB K
D EBEMoDHFEN REBENDbRILY Z LD HH I £
HFICEFSEDCENEZONDN ERNTEETTA
DEEFTRATH D AMAFICHIFDSNbMoiliDMoE
BE(30.05at. % THH. . SVHTRBEONDVERED
0.18at. %L DEENCEN D ZDOREENSVWIENTF
BENDZ. 5B MoDEREZBELCHEI DT E
HERNOZEEZHBCEDELEITND,

BER(663K)ERLUICK>THBEIND . 5IEARE
2GPafkDHRFRSI-CrR(FRMICH I 2. KRMILREZ
HECRIFTV INDBE LU Mo ERMD R E = KRILEL
M BLUSIRFECDODVWTHELL.CNICLDESN
fefgama LT ICR T,
(MBMELTUNECEL>THERLULLEABZRWE

STEM/EDSBTLD.SVHMITIIREAVRIILY.
SNbBKUSNbMo#l TIEKREBENbRILYHHRES
N7z SNbMoffl(CHIF D Mol RIEYHFICEHEESN
BOolclEn o EfPICEBTLTVWDEHESN
B, BELRE 1223KICHIFTDFEHEEERBICE DL
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EREZEITDE SVETRAMLIEVDOK70%
HEMEFRCEARL EZDAREBTVRILHELT
PELUTWE.—A . SNDIITIINDIFIFEALEAE
FRBADNREBRICVELTIHELTVWDEER
5ND,

QIKRRILEARBE HMETRAMCEI>TETL.
SNbMo#fi TR EILEAMIH S N7z, SVI T3, EA
VICE2EMPOKRILEEEDET AN SNbIT
(FREBNDRACYIC L DI EREAKRNTVTHN
LMHARBDETOELRATHDIEEZIOND. &
2. SNbMo$ T (& EEMoh E A T DK RILHUE
EZETSEDET . REBNDRIEYDKENS Y
THREEDE T REBVWKRILEERERLICE
EZBND,

B)EIRBERF . WSTNOWTERF ¥y —IRETH
2GPaMEMENIA KRF v —IJICEDELET
LTco KBRF v —IMD5IRBEEEARMIRERIC(E
RUVWEBEN RN/, TN KRBIREBHEICKD. K
RECRZEMETIDEERLTVND SVl T
SIRBENRENS B OIAN BBVAKRKRICELED
BUEROR— b aRES T BRHERABRESN
DCETRBREICENZEEZIOSND,
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NiZB i 2 S £ Alloy7 18 %3 K& F i D 18 B & 2 (4 1M

1. ¥#8

EEFEINTNEIDIU VY —%2FERLIESBEE
ERE. £z (FAM (Additive Manufacturing) &iffE
HENDFEFEMERERETE. Z 7RV A1
THRZENDCEAOH#HMIMERWEENAIEEIC
1530, EICTH RS SHE: SUS630%PSUS316LED
AFVLR) 2R ERE NI I—I V). SRS G
BINIZEBAS) VoA BERTHAIN BRIC
BUmENELNTVD 7,

—H MDEFRFECHENTEEEREIEL. NILIH
[CIFBEN e &S BITEIHIRNBEETICEA LD,
MEICKOTEENAELIEDTBTRENN BB,

AMEENIEBHHAASAlloy718[FE L EBX—
N—DFEIER (MUT HIEMR) & B EHER (MU Htm)
DERRICDOVWTCHRAREZIT o7,

2. ARG E

1. EFAE
BEEHCIIZ<DFEENHD.SEEZOHTER
EERNTE R LTWBL-PBFE(F/RIFSLME) = H
L7oL-PBFABETICRT LS CHEHDISBHKIC
—EBHUERSE. ZNERDIRT CETERL
TWITETH B,

Powder Laser beam

' Electron beam

1 L-PBFH&EMERE?

SHEEMRDEICKDER R ZLLET DIcDERFHE
[FE—FHECRE LI FMIERTICRIMAT EFE
(FBEACRRALIEZ L Too BLIBREICDVWTIE FEIE

SlINCESS

MDT =YY —MIRHBESNTVBRK2ICRITEDERL
7co

R BRINSGA=F
(BERENAXSDHERLDEHA)

BEES -4 2K yME| V- -EER | £ERE
(um) (um) (mm) (mm/sec)
40 80 10 943.6
980°C
720°C
: 620°C
//

f10h  10h  05h i 1h 80h 2.0h 80h 05h
i 'Y Ar 25 By Ar BS

X2 #ALESAMF

2.2. Alloy718

Alloy7 183 HBLENIERMASGED—ETH S
RO T RIVIVDEMEBEBROBE - HR. 5 —E
V=V IBECAVWLONTVWD NIEBMEEGE(F—
BICAIEBEN B . HEREMHOEDNZ L 2A%
BEDRICENEZUEN S BEINEZSIESEI LIV,
Alloy718(FCDAIEBEENH0.6%EE<ERBESLL
BUEW O BEEORESAASNTVND LN L. BYE
BEAWMO /4 BENZHMIFDOT HELELED
PI<HBMELTHONTVWD . DI ICAEEDRL,
HHEIMTHDAlloy718IFERNEOTEEEFD/NS
X—=FLYENEREINTNBE>,

SEFERLUCYEHEREBEA—N—DMIERDLER
NEEFRRDILZER D ZR2ICRT,

A KIlBR Y 5 — HRE=II—T
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%2 Alloy718 {b22m%
Chemical Anlysis
(wt%) (wtppm)
C Si Mn P S Cu Ni Cr Mo Ti Co Nb Fe Al 0 N
HES ¥k 0.03 0.07 0.03 0.004 | 0.001 0.02 54.04 | 18.46 3.03 1.04 0.07 5.24 17.44 0.53 117 56
Bk | 0.02 0.03 0.03 0.006 | 0.001 0.02 5399 | 18.15 3.07 1.05 0.07 5.34 17.81 0.54 146 61
LS BE 0.01 0.22 0.01 0016 | 0.005 0.01 53.14 | 1831 3.02 0.95 <0.01 5.02 18.80 0.49 110 160
Bk | 0.01 0.22 0.01 0014 | 0.006 0.01 5325 | 18.36 3.10 0.96 <0.01 5.19 18.54 0.50 167 155
=3 BMROFHE—B
Particle Size Distribution (u m) REERE BEERE kxEE MAEE
D10 D50 D90 D100 | (g/cm®) | (g/cm®) | (m®/g)
HIE 20.1 35.5 58.5 97.9 3.94 8.23 0.06 0.96
Hitm 20.8 33.6 53.5 86.2 4.15 8.21 0.06 0.97

NiZBM 2 E £ Alloy7 18R FH RO EE SR

ETNZNOMKRETOERICEDVWT. BANEEE
V7 hThermo-CalcZBWCRELBREICH (T2 & HE
PLURE®HDOSHARCHITDHERDEES X%
STE LU FEICFERLETRIEC, Si, Cr, Mo, Ti, Nb,
Fe, Al \BERIBIENIE LIc COEEBWNET —INR—=X(F
TCNIT0TH 3. FERHTORERKRZRIICR U,
NZzR2&Alloy718THBELTCHI BTy 18, BRE®EF
T(Nb,THCHEZRELTRHU BRENKT I 2. 1TH
#& LTNisNb. y'#8. Nis (Ti,A|,Nb) . SIGMAMEH LR
END RREBECLDRICYOFEERICHENELTL
O HEIE R BHEmETDEWVNIDEN,

HUIE &

BCC,
(CrFe){\

s -F g

R
&
b

(Nb.TIC
(Cr,Mo),,Cq I
_(Nb,Ti)C

0w w1

"-(Ni,Fe)s(Ti,Nb)
/"(Ni,Fe)(Ti.Nb)

PR R

Temperature (°C)

(o e p
Temperature (°C) =

A

X3 Alloy718 FERETORBEBEIRHAERFR
(E:MER H:H4m)

2.3 FERAMRK

BREART S ZARTRELEDEERB LT,
RICRBRDOBE—BEERI.CBEBER CERS
NZWKRBFERENE TS5 RDBEVNHBRNERS
NB.E5(CL-PBFARTIZRIE20-45umHERESND
BlLBRERE hREE (UT 51 MEEER) EEE
[CHEEMEMER NS A— I TH B ENERTE

24 AEAR

ERAEBECBNRLEBL. &RV —THRREEKE
U7 BRDRAFICDOWVWT RERIRE(3649°C. AlBRIS A (&
689MPa, HERFK23h & ShU EDERZEZE(I T A

%Z34.5MPaZlH THEP LI MEARISERE M. 5K
RIZAEFIR(p10xL25) ISERLIcER . HAICRI KD
BYVTIRRICMI U THBREREL 7o ABRE(EEY
v FIUN=2,

MZTRI&EER LYY TIVICDVWTSEMSTEM-
EDXICKDHEMBREEMLUT,

8 PLO
(A=pEERL)
> 07
i —
T

7.6%0.1

Min4.8

23.0

M4 BRIU-THRBRAEHR
3. MRIEREER

3.1 ®iRT Y — THRMnEER

BB —THEHRERERSICRT. (N=2F19) i
Wi R (X B 2 EMIERTIES59.6hTH SN Uit &
TIE10.2hE BHBRMTI TH O fo. SHIC MU TEHMIER
Tl8.9%TH o 7eh'. Ytk M TIFT.0%E E o7z,

80.0 10.0
700 O
600 g 75
_ 500 S
4 40.0 L50 & mxmeEy
# 500 £ oumuhy
200 L 25
100
00 L 00
HEIE M LR
X5 R —THEERERER
(£ #iER A:H4tm)
3.2 {HERER

B EF (as-built) B AELRERN (STA) DSEMERER S
BZER6(CRTas-built TIFHERBLEWVEB TH >/Tco—A

STATIZMIE R THIRITHY . Uit R TEHRTHEY &5
RIFHYH RSN,
BINHEYERET Do, Ut RDBE(ST) BYY
TILDEBESTEM-EDXTY v EY I Spotaif L7z,
ZOHRERMTERACR S SHRIFHY EBEEONIA
B BRI HBIEBBEONIMED o7z, XS & D #t

RITHEYE OB BRITHY (S LavestBERE TE /o ff
ERTIEEER LavesHDIFEAED IR IBANEELL.
LR TlE LavestBABRIRIELTEREFELTWVWAZEH D
Nolco

KAE
h -
= c .
o L8 \
2 Ol
4 2
-bui 8 o
as-built 2 S
e =
2 32,
S vo
@ o

,//

A

STA

Building DiPestion™

A Bui!din\g Direction

®6 &R SEM REEFH

X7 ST#M#RSTEM-EDXEER (£HS5HAADF. Ni, Cr, FeX¥wvE>V )

&4 STHYHSE Spot TR - Alloy7 18 & MR XMk E™

[at%]
Phase Nb Al Ti Fe Cr Mo Si Ni*
B 318 5.40 1.20 1.50 21.20 24.70 3.20 0.70 38.70
EIEN 38.50 0.30 4.40 3.70 2.10 - 0.30 50.20

Bk 30.50 0.30 0.70

13.30 14.20 13.60 5.10 19.20

SCHRfE Y 1.97 0.74 0.52 23.80 22.00 2.41 0.64 47.92
y' 10.20 8.00 9.40 2.15 0.50 0.49 0.35
y" 25.10 0.44 4.92 0.86 0.76 1.05 0.01
0 20.40 0.80 3.00 5.30 3.40 2.20 0.10 64.80

Laves 18.80 0.10 0.60

15.00 15.30 10.20 4.50 35.50

MC 14.60 0.10 80.00

0.90 1.90 0.50 1.90

*SCERME DN OfE I fth TR D ISR
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4. EE

LR CRBEMANARONCREREZRAETD/H. &
B —THRETEBRZEOUM BSEMBBERISICR T, #
ROBNELDERNARTIIVIVINERLTHE LT
ikLaveslHOEL IR ATII VSV INEREL
TWBTENDD oTce LIEN > T M RICHETF LI IR
Lavest BN REARMDRED—DELTEZ BN D,

Y ZhOBLHER T

DY B R

M8 mEREVU-THRBRYULANR SEMRHEFE
(E: 02y 08 RSO H:EINEL)

3D ETHRETIIFEERECTLavesEBNFEEE T
RKDODIZI-NisNbRY Yy " HEELTVNDENSHER
TH o7z & TI80°COAMIL TLavesBA R EENS
-NGNDICBEBEDO>TVWDIENEZIOND HUHRAT
LavestHA AR LB EEREFELIERERRE LTDas-builtT
Dlaves HEE@LavestHDREMED2REZRHE L,

4.1. as-built CDLavestHE

CCTIFHHEATE LavesBAMEEMICHNas-built
CEVWTCEZEBICENEFEULERE U ERDERE &
TIFFETIELBLBEREICLDCEZRFER . 2R EE
TOARBENZYE YT (Solute Trapping) =& B U7zt
BEEMLUIC. RRRECORENSYEY I FERAE
NIEBICRSBET 270 BHEREDBEDHEHHE
CEDT . BENEBRICHEESNDMHBRMIC. AKRME
[CRITT 2BRENERICHDAEN RBIFHABREIND
ENEZLNBZT L HIFAERSYEY I RROER
MICRULIEEDTH D MARKRETOMEMBRICEDNT 5
E@ECHSIT2REEOFRBESEZHELLER CRE
EE0.91Tm/s) ZK10[CRLIc.SNZER 25 &. Lavest
DEEEIFHMERE LM TI.37%E1.55%TH D Lt
BmTIEDIMICLavestBAZ W EA DA ofco LA LB
WIBHDEBTREOND LaveslHE S (INEDEEHNH
27z, as-built T LavesiHENRER & (FE X H ),

Feeding fluid

® i o

Solute
i trappin
i 8

Segregation

Solidification rate(R)
(5
@ Colk
@ S Low cooling rate
c
— 8 Feeding fluid
Solid| Distance
c
@ Colk
Co
|
|
Solid| Distance High cooling rate
M9 BENvEYVIERFY
=] =]
ﬁIE AR o LHm
Liquid Liquid
1.0E400 1.0E+00
ke
1.0E-01 1.06-01
Laves Laves
1.37% 1.55%
gi 1oe02 { T 1.0E-02
4
& s
o t"
1.0E-03 ¥ 1.0E-03 5
(Nb,Ti)C
8
1.0E-04 : 1.0E-04
950 1000 1050 1100 1150 1200 1250 1300 1350 1400 950 1000 1050 1100 1150 1200 1250 1300 1350 1400

Temperature (C) Temperature (°C)

10 Alloy718 SuE#ERE (HEEE0.91m/s) TD
BERSYEYIEER UK BAEIEHEER
(E:#EmR H:Httm)

4.2. LavestHD R E S

CCTIFMEER M TEERDENICED Lavest
DREMENRIE ST EARE UTc. EHEEIIMol%ICH TS
BERNSYEYIEERBLICAERESE CDLavest
DERIFFRS &0 Y RATIIMMESRICLLNTLavestd
FOSIDRENBEVWCENDHBD.980°CICHIF2Laves
HEIHEDF T RERIRIF—%Thermo-CalcTH&
HURERERITNICRS MEMBCHENTHHRZTIE
LaveslHOF T REBHIRILF—METLTWE. LTz
NoT U BmIEHPDSIRENEL. LavestHRTESI
EEAEMULIECE(CEDLavesBA R EL LEADEK
BAMET UMD $HD. CNIESIIC L DLavesHR
EOXBMEEHET D,

Alloy718[CDWTSIMAMCE LavesHDOREMICRE
TR NEND HEBEMARDERICEVNTETRD
EEZ{LEIE. LavestBDIS0°CICHIFBDF T AEHRIR
WF—%EHELUHEREZNT12(CRT . CNED.SiH' %W
&G NI, Crig2ENWEF T RERIRILF—AETL.
LavestEAREALLTWco CNODHRTHRLTESIA
LavestHERENMICH L TEENKEVWCEA DN D LD
THHBESIENZVWIHBHREERERIK LavesBNE
FLEEZOBND,

NiZBM 2 E £ Alloy7 18R FH RO EE SR

*®5 MIES - Ytk LavesiHDMER STEHER (B4 mol%)

R = Ni Si Cr Mo Ti Nb Fe Al
FIE S 1126°C 1.29% 25.5 0.053 24.0 3.81 0.76 26.3 19.6 0.15
L 1095°C 1.50% 24.3 0.415 23.0 4.07 0.77 26.7 20.6 0.15
. o si c Ni cr
Lt #1E & - “,\
’_CE? %-s«ow ‘\b\\‘ 4--0""“'; ®---non- a":'. '-~-r"""'f
i L
Z\E i 0 01 m;;s%“ 04 0 002 ?n“assag/: 008 01 49 5‘massf:’2, 55 16 mmasso/zoo 2
1y -sao00 R o Mo Ti Nb Al
E 86000 & o
&
T'f 88000 || | g»sww - g----" o &t P ° L e ° o----9----®
g )
90000 o0
. Lavesm D 6m 26 28 ma.'lss% 32 34 086 Oinass%l 12 486 48 ":assg/i 54 56 0 02 %asso’;% 08 1

E11 Lavestl  0WF T AHBHIRIF—HERR
(£ :%tm G #iESR)

K12 BnREBEZRCSEBEOLavestB¥F T REHRIRIVF—5ERR

5. %5 6. HEE

SE. EEERBAlloy7 18R EHIEL. ERhEL RAXDHEICHIED . Z<DARICTHBVLILESE

BRABLI.UTOERAIB LN, L7,
MEROENELBDRRTIEI TV IITER LW, ARRDIEHICABICTHAVLLEWILBERZER

IR LavestHN EZ DR R TIEI SV INERT Do HERAERRIROCEERIR. A ERFBEHRTERN
Q) BEFDSIENZ L& LavestBH 980°C-ThDAE 1L KICOhORBHWLET,

THEFELYIL,
(3)as-builtTDLavestHE[FMMEFDSIBICZENIFEE

FSESY gRAYA
(4)BERDSIENZ W& LavesBHDSIBENE <A

D.FTABHIRINF-MET. LaveslHN R EL

UEBRDEREHAMET Uiz,
(5)Alloy718ICHWT. LavestBR E b3t L TRIMTEH

DHFRTSINREFENKEL,

UEDHEREDSIEERFECASKEEEZSEZDTT
REBD EALSEELEBRZITOLENE D,

SEXH
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1. FANE

BZEMOESICHWN. IV 1 -5 EFHEREILDE
<OBETHVNLNDESCHED  ZOEEMANTEOTL)
2. BISEFETIIEEE. loTIEHRL DB TRETSNT
W2, — A REEFERORRANOANENEET DIV
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