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JOsI) M AsES

MFRAREBO N TR BRSO

[ARMEEARBAERICL ST ZEERIFYTNSOEHLE PV AEREAMORFE |
FizE Bi8A

AC2A Al-Cu-Si ROFEMATII=ILERO—TE.
Cu:3.0~4.5% , Si:4.0~6.0%%E8. Cu £EDTENSMEIECEPHINE3RDMESICFEN
W3,

AC2B Al-Cu-Si ROEMATIZZILEERO—E,
Cu:2.0~4.5% , Si:5.0~7.0%%E8. AC2A &h Cu NETFZ<. FsaE TEAENRIT.

AC3A Al-Si ROBEMATIIZILEEO—TE,
Si:10.0~13.0%% &8 . RENECENZECBICHRIECORIIAMETHAN. MHMEEVSHR
6.

AC4C Al-Si-Mg ZOFMATINI=ILAERO—TE.
Si:6.5~7.5% , Mg:0.2~0.4%% &3, Cu £ SF ARV EHEMECEN. WEEDHS.

ADC12 Al-Si-Cu ROIMHANAOTNIZD AEED—TE.
Si:9.6~12% , Cu:1.5~3.5%%Z 5. HIMHIIEE. WM. FEHIRIITIR0OEITVSE
.

Al [BIUR=E 7= Rn5EfRLIE Al ORICHUT, 1Y —RICEBHTLE Al DEOEDE

Hall-Héroult ;&

TIZZO N ERMEBARCLDRIRT 5757E. R—FP1 M SEISULEKIEYIVZF AI203% 1100°C
HIROBRKEARSENVIAY, IREBBCEIDHEI LTI IZZULNTE TS,

SPCC #4 6 —ARBI IR CEAR EAE RN Z . FEIRARRR CEREL OB EIEEMR T . GO — 2 THO.
RERMMOPTHRRSEEN 0.1%FKiEHED R\
TBENZINIENRVCENS, TERMPMSEEEMEITHRA BEIFNCERAINTVS.

7)-R HSHEBEIEENSERMIUADER (SMEPRIBAEFIANLEITER) .

1>dvk EREBRUTHRLLEED,

1VE-HYZRIE

RIMEB 2B ICENINUIEEENEELEROLLZE OB (A I E -4 > 2 BEAIQ) DRITE(C(E. ) NyF)—
(CRTRMES (BEBLEER)ZENNNL. EELERZBRICAEL. SoNIESOLL(ER/EE)NS
R&dB. FIREUSE 731 (FRA : Frequency Response Analyzer)MEZLE<BULSNTLS.
EERTHESNIERZ AVABBZRWTA I E - A EITIE A A DB ERICOEMEE
FEERDBIENTES,

hY-R HHEBRIEEAERNRNHIER (SEPEIEEHNSEFIRILUADER) .
HE AEOBIZT, —DOREENS Z DL L OEHRENE(CEE UIEMADZEL, FEZORIETEUE
SERZREARILASAN)- | FEBIRRBEDA A (100~ 10 mol/L) D& HICER I 3BHEDHORE L. SE(FRE)ERiLR

(Square Wave
Voltammetry:SW

IMEU. D757 —BRERAIET BEICENERE DA AR N OIEEE R D . IRFZIASRIRIBOFER
IREBEESRIZZHEDRIZED T JULABEDHINERIREE TR0 2 ROBRMEZAE. COT—

V) HRERL T UE - 2RI TES,

B EREERR Bk (PIZZUARYSYY) #BRUBRTEBROMIZFE (E58) .

BAOVIRIID AN | BEBOBAZFFEDOEEE TSI SEENLEU TRNARICERZAE S S, BiirzT52AMICHR
J—(Cv) I HBENSITDIRLTYAF RS EICHRS . 1A DBEBIEFERIEOBELS LR TRISOEAZ K

HBTENTED,
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YEREMR BRULFEBRROIE, WHREL TOWBRIGHEFRCEDRE L TRIOTWSETZLS, AETIE 7L
SEBITMHEC DY - FEIET .
&R (Smelting) L& IAERICEINZBNOEBZIRG LR NSIEL T MEEFEEREVTRDET

BAE. HELCE MANSEBEEMDE TIRIERZVD, SRR R 458 LB AR P T L2 NIR R T
SERIFCHEEIND.

#5858 (Refining)

RR(Smelting) TRSNEBZ BRRIRE THEDSVER(CT BEF. SEIOBKERIMEES

DERIFEIE(Refining)([CHEEEN B,

M3 ENICMABIEDTEZME., FFZOEEVEZEKRT D,

(b2 MBI ASIDNDE, MHEBRIZNENITFZOMEHIBIEZ R 21685,

HADA A FAHAMIBRECDFENBINTEDO—DTHY. BB ZEUCEA T IHEETHD FMIDAMAL(R
FANANCTERE S BT L2 RIRICUIA#L

S HECFERZREICANTHEPUTESH TVKINTETH). $HEMEFTNICERI B EZRIIRICUR
k.

RARAA Bt ERZERE - S - 51HRE - R UF(CLOTIARZED LA #YL.

BFA FBRMEN S DRICEASNTEHEL TV DIRRBEBRRA NI D,

BT ERNIBIUCZNATE T IR RHDV\IHABCRE IR BKIFERBONTEZEEHD. TEOD
i3 EREAA> OBFRAILEZER T L. EEAT*%E}JL*EE(E&%)tﬁ&%(u&oﬂzﬁ%btu&%}??w%nﬂﬂ
{EBECD NS,

BIRNE BREFRECBV T ERBRENSFTEINEREMECHITIENERMEORAEDT D

K, I757 - OFEAICERE BRUIEFZRISCLDERMOE(LBBERE(C AL B—EBRECLD
RIGERMDE[FZDIEFHECLEAT D, ERDONY - RAOHTEZE XL ERBOITHLIMI K
ROFLEBFHEROETMMHERORERE BRNET ZEMIOE LR TEIVONDOERREND
50

R
BIREE

BEUESCEBE RS MICEAREICRNSERE(ER) TH). BREIDOVTORKTHD.

HRH 1% UIHINNITIOLPIEDIE,

513RDaES MRIDBEZRT/SXA—F—0—D, MAUBIRVEEZINI TEEII 2E TICEITDRARDHDIL,

BEOIYI1L B4 RIROT ISy TR ECBRALZEEDHY - MIBYOHEMEEE — B TEZVYT LT B
Lo

PHAIJE BHARICHENTAAALTBERL RN SBEN CERFEDEISTOITERYD.

BRMEERR =im CRRMARRDERBIBZEAALL. INCENERBOILEMZBENUIAA T, EFRDERRCLNERE
ZREMRICHTHE R BTT0E.

Y=F 2L —TRILTZA
NJ—(LSV)

BIREMZEGRNICE LSRN EREZAE T 2ESUCEAEDER., BIRODEAIZHFEDELH
TSI 2NV TRNARICERZATE T 2. A ABOHCEMZIRD. 1AV DERILERIED
b2 WEBRTRIGOEBNIZROBENTES,
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ARAFRIERO A TREREIMORFE

[ERBRM BRI IZULABRO7YIT T —

RUBA D)L RAtIREFE |

O-1 BRERINC L S AHEY) o SRARIRRESAT

B B

AC4AC && SREESEICHBVTENNZENZVESE, SV 6.5~7.5%. NT XD 0.25~0.45% %S0 —
7. iREEFROH, TEECEN. MEEDEHD.

a-Al 8 TBRMARR(CHD VIV AN E S B8, FECHE T DMEE DS E.

EDX ETHREBSCLDRET DI X AR, IRF-TH NI DIUCLO T, FeRDMIERK T
MZITIF L. EFRMIREICIEI .

ICP SRR EEASTSAY (Inductively Coupled Plasma) ZRWERNDEDIBED—D. D
BT SZAROIRINF - ZHNEINS 5 X B UICEDRR I T RZRNREL . ZOREENI R FAMENIR
W —EMCRBEE(CHEENDRALR ARINUR) ZAIETS.

SEM EBEFIEMEE (Scanning Electron Microscope) . BFiRERAHCH T TREZEHRI 2%
&,

R BERIRRE TR Z TN T O—FETHD. S/MZEMEL TH1 REFENZRENSHUEHL. BB
RIARORRTEZRZIRL T D, IFE(ASMBRTEAZAZ R TES,

HE TRARNSEIRFIC 2 AR F OFESRORESINITIL I DIR5R,

Yy 2959 PIWZHYIDBRET BRIV, XTRIILEINTIINEENS 6000 REEBNAVSNTVSH, E
AICERTERNEATDEN DD,

1B HiaER OSSN IDRMEBOLLE,

ERPIV HEEO—FET. REOBTRILEEZER  BETRULADZELLD, BWTEREOTHEY)Z akE
RICKEEETDHE.

F4hANAEER HANANCEL TR T 2DCELIZESR .. BOP(CTIEULE. BVENZIMZBIECLOTHEDF
E7INZ 2. BEUIKVCERRDSN D, PILZZOLRELTISVICOEBENEWVWADCI2 &
ENLEEHVBNTLS,

s EBOBENTEO—E, &EZ/ UN—PEETIIVWTEDZIMNZA TEREEFE. HlnEEs
B0, FHEICLEARTHE (Z2R) HTEKVOTSIREBE - BSCEBNIABE A E DB IEN TES,

HERHESE BRILEEBZEOTPICRUIAH. R T 2EE ., SVIDERINTBIECI o TRz T U, HEEE
ZECTRULICEDBRIDPERNPIL TV,

BRHERAEE [EE. IHEREERIREETHRZE T 96E. —RICEFNIaETREIEINZIEN TV,

BRI BHERE(CLDIHEMTIRBZITO A E . BARICHUIZENIS 2EIENIINN2E. ENEFTSET AMEIC
FEBRNRN. COFEERMIHICIOFEETZ0-L>YAILED, HHOREN S MICHHNIN
Do

ROX PIVEZZOLEBERT DR BT IVZZUAD L ICRET DA .. 7IVZZU N SO EYIIEL
WMTHD, EERECELDTIVZZD A EIRUIZE . SAEEORBEERIREICEFIAEN .

BIIRERERRISYT | BIRERNSRE T DRI5Y T, 3000 REREDFEINZV N> ZECERNIAVSNTVS,

PDRERE BREOEZAVBCULCIOTNEBEZBRTIFE. SR0HE. REORCRIRLERTITRDOE
BREN'ERDIz8, INZFIFAL THEZM EEE8232Eh'AIEE,

BIRBRERRISYT | BIRERNSRE T DRI5vT . 3000 REREDFEINZV N> Z2ECEERNALSNTVS,

D EAREL EEPRRE(OELUEE BEN ZDOBEOB THELRNZEIS .. AT TE, BEARCRIAOHTEE
TTRDEENZEEZRLTED. BVFEDBINES .

D@ 2 BRI NERBBIARDBMNC—F DD DFEERNHEFL TWIISE(C, BN COFERERIEL THID

fEaRz D40, BED 1 k7D DFERZEBIHAATTIRREDFESR.
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®©-2 BRERRLIRCL BRI 5y THER BRI ORI FE

s B

g&

B

2D/3D EHKIBR

TREHR (RGB A5—EHR) RU=RTER (JL-RT-| TS R[ULEIR) hH51E5
n3Ek.

2D/3D Ef&t> Y-

AIAFTICHITS 2D BRSO Y —LF SAVRD RGB h5—hIX52BHRI %, o, 3DEFKRE>Y—&
(&, SUNETEZ RVl —Y—2FvF—ZFIRL. FIROL — Y- 2 RYEREICRRGIL. TDORETH
OEALERHIBIET, IHEMTHS - BE-BREDOTOT7 )L (WEAAR) ZRITEL. EHEICET
JOI71 7 =% BUFAIET B E TH RO =R T BEHRZEIYS S 3.

2000 R&® e FERRITRETS Al-Cu REE, BEEHEV. FRAZSER.

3000 &% YA EFERRINNITERET S Al-Mn RE®. TRAEEHERM .

5000 %6 XTI LEEERRITRETD Al-Mg REE. —RMEVTLERENS,

6000 R&® TAREIT X N EEBRFNNTIRET D Al-Si-Mg RE®. BMETLFIRINS. BEMOPRT
FROLZEERENS,

7000 R&& WA T ERRINTRET D Al-Zn-Mg REE. 7ILEIZUVAGEOT TREEEN SV, FHZEED
B0\ fZEHREICALSN D,

BEADS i& 577 =AD)\WI TSI REIE (R—Z514>0I8) O—F %, Baseline Estimation And
Denoising using Sparsity OBg,

IoU BGOSR U CLEREIN2ME, 0 iS5 1 FTOMEZERD. 1 ([CGEWEEFRISEIRN IERZE
BB —EULTWBIE%ZRY . Intersection Over Union DB,

LIBS Laser-Induced Breakdown Spectroscopy (L—Y—:B#2 A5 DHE) o L——%i85¢
UREIDTIAIDREN AR N E DI DL CnRaB=2REY 3.

LIBS V-4 LIBS ZFIF U2 RI#E

k) B BUC AN THREIS M, BN T ZITOTOVRVOTIERE, BIHEE,

EEITER

7V ZFEOIFHME SRR Z BB I 2ENEBCELDRETRE . MADHFREORFERZFIAULE
A73E. SREIEERERZLDIBECD BT B,

SRR — 5
(ARENNA Y—-%)

ERANBRCHARUEIRERMIC L DEENY —F. N RIIAY EISGRBUL Y-+ —Tat
BILIEH SO 3D FHHE (ME. IsERA. MR, BR. &5, EiRs. FER. KREMONE
) 2&EAR 1SRy NI =IC AU TERITS. AREENA &(& Apparent Recognition
with Neural Network Analysis OB,

HEDT —5tyb FEFBICBVT, AL ETIVOFBICAVST —IDES, BT —5E7)7-23>7 48 (IS
BLISAZERUILT %) THBRRINS.

BAFRAD KD | B EN-IREICIDRHEL. FEXARTMEERER T BT D DIHEITIDITTE. 7=
ZOLA=N—TF —ABIBAD DDTTEELTRLSNTWS,

ERER! EEEBN 1 SOBEWREEO>TRRIT D755, VILZZOALER, B0, ATV AZFOERBEZDRIT 5.

Wi2:&5! WA ZFIRLCGERY 5757, EICEREIFRERBZDHRIT B,

TS TIETAY FEFBO—FET. ALET AN T ZEEZIBEM T DRERCL T TOBERENEI3I5A2TF

F—3ar BIIBFE.

EFBFRLIBS V-4

NIVRIZARYOIRFERIEC SIS T (IR =RTRARZARKIU. LIBS DAL —Y— KO RML
Bz =R ThCHIET BIE T, WERMORE L(CBVWTIREDZITINA > MBI (CRIRATRER:
LIBS V-4, [EERD Y -5 ILEEE.

EBBDY-S

Bz =R ThCHIET BIE T, WERMORE LCBVWTIREDZITINA > M AEEIH (CRIRATRER:
LIBS V-4, [FEFE! LIBS V-9 LFEE.
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R3:&ER! ROFPEEZF AL TGERIDHE. ECRBEFOEEVEIR. B, TIAFvIEOEEM DRI
50
TIARFENIRIN | BFPMMAVEBFCOBELBRICRSNBFLIRRICHIIZHDOREBORE D,

ARAFRIERQ MENIZEEI 2EENMNILEMSFOMFE
[ERERHABEICRILTINZLAZVEROT7YT T — RIS I $5btiFF |

@-1 ftEEEm0—

VS Z VAR E Lkt

S PR
ccC SERESEHRSED L, Continuous Casting DB,
DC #51& WETIN="ULOEEIEDNTVWIEVEREZIHIES 5$%1il7. DC (3 Direct Chill DB,
HEME RS RS TERICUIN IR UB4F I
et BERICEFENDTRNEERF AR RRDE AREL TERUILED,
Bt MRIOMEEDCE, e (8F) LEAARU. BUOMRHEEMEL (BEMEY) .
ZAMENNT SEOEME (RAEZMZBLEINTICKAERIDRFE) 2FRALINTE.

ML =ERO — )58

—XOEREI B0 - ILO_ENSESZRUIAH, EBRODRMCIHET 2REE. HERENR E£E
HEEVN AREREMEIR, BSOS —1, IRELEOFIHNEEPINZZULTIIERBHIN B,

iegila) JERE, 7. IEF QBN T ZELAFRI T, T, $ECENTVS,

LR Cy)[INN TEZE#EUTWSHI TR SRYICHRUHT, BO EFRETMIIB L.

Bz mEEmS JZNVADGEED - LETOERE. SSHEENT L0 - VEICIN DB ZDENINZEEL. mEBCF
£93.

O—-JLEaE RO =L THRND - WEIRUILTL5ET 57, BEElSE 7 RNt 00—V BEiEEBLDFRICHBHIFERE
33,

O-LybnT MELEWM e BURERO TEZEE T HEHRDEIN TR Cirghet. TROARZERE

FHETHAZI DI TIE, MR ONI T REDI TICEAENDN TS,

@-2 INTEIVIR(CL SRR Rl

S PR

5083 RRIVIBER 7V IO LR, AR Al-4.5%Mg-0.8%Mn,

6022 RENBRBEEBERTMAT7INIZOLAESR. KFKHEKE Al-1%Si-0.5%Mg,.

6061 RERDBEMAVINZIZULAES . RAFRHEMK(SE Al-0.6%Si-1%Mg-0.3%Cu,

ARB DIRUVEREIE Accumulative Roll Bonding OB, 50%EEE. —FDUERTHE 50%
OIFLEZT D, INEIRDIRTI ZETHREOZLRU TREREHENSFSND,

ASTMG85A1 ASTM (& American Society for Testing and Materials OB T, KEKERIMFPHFE DL,
G8AL (FEBEHAMBROFUE T, BrEEEZEHRZ R,

HPS BIEXZ1 RIII. High Pressure Slide O, AREICENZINZ DD A1 RSB THAREHZE
A9 3.

HPT BERUIIT. High Pressure Torsion OB, IRECENZINZ DD, RU>THAMEHZEA
95,

IF-HPS BREOH UBERSA RINL. Incremental Feeding High Pressure Slide OBg, #rz403
DIENH LT HPS Z1T5¢ TREEZIN LTI 3.

T4. 0. H19 PIWEIZOLADREELS. T4 [FEMEBEANBERTRIF. O (JBEFELIEEM, H19 (FaREE
THKURIESBM TEED H18 LDE5([CH VST ZMED,

EXEHNNT [FEPIHEREDBEONTETIFEANR#REHZ S Z DN TE.
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BHA7INIZULAER

BB (CIHOTHEBEMESNDTILZZUA Al EROHEIR. Al-Cu &&. AI-Mg-Zn EEBENMIE
Bl

iS5 FREDIREICARFT I L THREIEHCECRBIRR R TRIFI 2 LZB AR, JFHT 150~
200 CIZEDRE TRIFTI 3L ANTLENEITA.

BEst BERFLDE. ER TRIFUTESIUIE, FHRinIBIE TEIEUARBRICR DAIE,

BABTEH WMAROAEBEROE(CRAL THEICFEATHSAICHMERIBETEASNSEHDIL,

B MRIOEMLIE, SR TREDERME EIPREDIL,

IMT> =R ADHAA DL SEETIFEI5RAS 1.5GPa REDMBINERLEN TS,

Evh— g ROLMEAEINBESHERE M VESRTTELAIR (EF) ZHEERVICHU THIAH, ZOLE
(CTEREH (ER) OmIETHEIZAIS.

BRAN BB, SR I BCLTRIBUL TREBINAALEF(CTBL.

BME RIUIE e e 7N LABERRRISENMLADCE (BEF) . &R TRET 3.

@-3 FTERIFCLBBETINZZVAMOSHEE AT Al
B A

A5083-0 NEEARDEIRARL, FRA BRARCERINTLSEIER 5000 R7IVIZVAGE. T-YD-3 [CH
VT BRFZS I —Sa Bt RO @B e L TRRLE.

r{g& HEh55RMERICH I D, sHERMA DIRFS B ERE HEANE TS A EEH TIRUIAE, RIUZRMTES]
SRD7IECE O TCDENAREKZE(E T BIHENED, ZOLIRFM IR —RERESZRL. Bk
OEMEART SMEMEICHSD.

[ERET5TE] ERNEECITIELETIZCHNT, AN 2 KOO-)ILOBZEBULEEEN S5 M, O-ILBEEIFE
n3.

TRV PR AZERER FRRICHAZ O ZEZ=IFTERER A (SR U, AREIN> FZAWVSBRHARAZZITO SER A D7 BIa S (CFE

HIBDEHZAET BRI 5.

RIE/ VDR AZHER

FEERZROERBIROIFEDZ I RUISARRE T ARARISREZEREL THRIKICZERZSE 2R AZRER. C

CTE BRRORELEKEIEROZER, (FH) ZAEL. RMOZEICHIFIEZRIE I 5588875
*o

IMESARACLDRHR | FARMEBREZ L B LRV 3 TEOMRERER (BHEh5 SRR, FEEHSISRER. WE/ UL

R BR) Z1TV\ BAMRRINEZEET 575E. B8 BABEORECSVTE, BERNA (BFXA
HIEDERR A RIL EBEEHREN—BIDFE) ZIREITD.

=) ERRHEDRIEEED,

EREMARERE

ERMHORBEBELRRDEE, IRDEREIAIKF LB EREEOMES 1L -3
I3 PIWVEZOLEROESHEMODENC L SH B EBZHN I LN TED.

PFAREER SMOZEIENFEE B TRIRULED. BRTNIA-INZVEEREE, REORFHEZRERC
FRTEN NSAHIZEE T BHICEELIHMREBRESHRERI 2B ENES.

P RHRE HEMBLUZHIGH T T MBI EINEUSRFRER DS IEZFE AR

BRI LR OAERDZIT OIS U BOLNSBARE/ > F2E> TBERDARAZZITL. IVMED
AEIEAY TRARICARAZ S 556,

HOBKIZ ITHRTHDIEBIRDINEES X RIVF —EFENZ— W OREUCTERATIERL DD, ZERD
IR\ FEFEINZERERUH TEE T, By TROFEROMAR RIS 5F 2 BRI B, T
(& AEIRARD/ O F THROSBIRENM T, ARy TRARCKAZ S 25 %157 .

2TV Ny EEIRZEITE . ARIOFMERIECIOTHITAENM VRS,

ZEISE SFMTHUT, 2 B OB RIS HENMATRATD, SIMOERART NI BEDRF .
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BB A BTELER

SUERFAT (S U CHER R BABTEIZZ S5 X TOBROIL] - EHBREZERERT 3.

Fryl g5 5RMERICH VT, SI3RekERA OMinZIERF IS5 .
FEMFE SIS T THMRICERZSZ R MRIICESRBEASE (BUERICLZIRILE-) HMELL

ISIEZFEAICEE . MRS ZENNSVSECE, FRBIEICEFELVEHRREND.

—8h5I5REER

itz +FRACIRUIGRER R (HF515RRERA) (SHU. fNENO#5EICRER D2 & L.
ERDELNAERBICEUSEAZRITET SFE T EMOZMICHIFEERIET M RIEERTTE.

RIS DHENR RIOGREICEABICEEEZ52% (HIHBENSIRERZSATRICEMERL 2SATIBERE) L.
BRI DIRD I BT,
JCFE R B2 EmOMEAARDSS, FERKEE . FEIAOAIEEENZ D3, SN EMIZIEY

FEEHS|RELER

—RREIRS | SREXBR(SELER A W5 ISRDIER S ANBAHZE 2RI DICI U, HEkBRE(FEHER A M5
SROERSMEICEFRURVRE (FHEMRRE) TIIREMZS5Z%. KA TE. 5I5RREA O
IEZIL<. BI3RDS AT AZEGRE I BBEL T COREERIRUL,

Wy TRARCRDRAAZ S & . RFZROTIYSHRITOAARICRBIHENHD . TOREOAR, BLL
(I OROBEEZEEITA.

@-4 LCA-HBERESZ %

= B
PS PE (—R%EY(C 0.2%) OFEHNECBERTOISI%Z 0.2%0M7 (proof stress) EMEU, fE4R
REHRT,
TS 5|5R58E (tensile strength) . ¥IEBDS|5RNDICTITIRADHAE,

{IRINJF—4

LCA FHIDELER D FHEXT RO G - B —ERADIA TV VI BKRICBIDRAT S DI - A -
REINIMEZFLDIET Y,

FEME MRS RO BRSNS ITERU D 4

mENRFHA TRYMEIREROAG Y JOVRRRE, MERRIRICICT S5 I 2MBE DRI, “RMERREZEEEMLL
(GHG) T BEE%518E I3,

R MEBREOHEIMEED—DTHD. BYCLOTEIPEZSA5NLSETBIFOER LI, 5D

F{E,

Vbl Z S SR

Twitter ¥ Facebook Z(3UsHe Ule 1—H—TIZ1=5 — 23> %175 DY —EZDFEFR,

J-EX (SNS)
FATHAINTEAAVS | BREPY-CAOREG&REZ. S T91 ISR TS 3dDT5EHR.
(LCA)

@-5 EE - K8

B3 Bz

ISO 1t ISO (International Organization for Standardization OB ; EFME(LHLET) HHEIETS
EPR B RFRIE(CEIR T DL, BRI DL TRAENT7YT I BEHHERNEFICRD,

JIS 1t JIS (Japanese Industrial Standards OB ; HAEZARE) HEIET 2MPIFUSCERKIT S
Eo BRI BTETRAMENTYT I BERICFERANERICRD. —ARIC JIS FARICESTEBINT B
([CI3HDTRE . ERENTERAERBEN D ENKDENSD,

FgAE FARULEERINC ERESEIHIC JIS AFEP 1SO MRITELIADC L. Tl ERERER.
JIS k. ISO {bOFNZIBL TS,

BEOZELEL FFEUEROLFER. RN EREOYHEF OEFEE NSRRI L TILCERAZRSSH

(C. JIS A0 ISO FDFUSISEVIADIEZIET .
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aEES TIEIZOLARHI—RRICE, 4 HTOBESTEOMRERT . EIFOSERIEH THERNMEWVSS
(&, 4 HIOBESORICTINLIFNY NS 2T, 5 HiREC I 55 6HHD)

ERERER AA CKEIZIZIZUABR) NERBIZTIIZVAGROERESREHIIEOUZIN (Teal
Sheet) (L7YTEN3lE, CNICED, GEES TEOHEMREERENNHEINZICLERD BEDIE
ORI DRTYS . BENRBEF(E=—ZIHh'H0., HEGEHNICEERFTINZEDO T, REREAUR
DETRBVENBETHD.,

JO>17hAEEE-8




1. BR-PYMA (HHRRE) ERFTOERH
1.1. BREOMUEMT TR
1.1.1. 55

T, AHEINEZNICHSER - IRF—REOILK. EEM=OIENN. SRIE(LZ(FUHETIIRIBRIBDE
ZHENFRIEN., HE5DZBFEINCHVTMEIRZE (Circular Economy:CE) "ADERIENKSHSNTLVD,
7IVZZOA ERERE_EOEHENMFHEARIEN =M THD, Xtz niEE/LE. CO, HiLEHIZE
HETDARCBVTREOASRMBUNFRISN TSN, BEERERICLDITNEZRIET 30, RUERFD CO;
HER=FEEMIN 11.1kg- CO2eq/kg EREVEVWIRREN DD, —F5 . BEMEE. BEOHOIRILF—H
BN ZOBRBRBEAINFED 1/20 LUTFEDRNTENS, SDGs. CSR. ESG 1&EREDFEICLDTE
EMEARL D OHIERIBEEROVINZZUATRMEL CERMRFEINTUVS, EU. PIVZZUARISYTOUVEA
JIVBRETREATZIAMCLD. BEMESE—EPORRIERNMRESINDIRIICHD. T, KIRIEEEE
OBEEMEOFERRRZILA T 2HOEERVTA VMO, PIVZZUAZRMZF BT 3ERNRIEDR
E(CHIFRHEORIFMREM _EZPIREEL . EIRFBIFIDOTEARPIIEKIRIZE B OAERICERA T 2L ERHIC. DHE
PEOFEFR NG LICORSFRIENTES,

BB PINZZOLDN1—FI—-ICE VHAIIVEE. SEA—N— BEEX—H—. BEEX-H—-F01-H-
PEEL ZLOEFRNBENOTHD, BE—nbE - 2R TOMFTHRLRRNBS. /\U1—F1—>0— KK REDHE
HNETH DI EMEEURELTEAT—IRIA -2 NENDD . &5, TSRO EEENS
WREFTHZENS. BDFEDT. BRI AT LAOEROAE 2RI NENDD.

LEE S
MBI [RENT|

L . :
| B

| e | ot |

e
|y

iR | ‘ z

(BEHhE) l“’ ‘ B |

T S—
¥

—

BENE RRERLE [ -
; [tk
RCL
1. [ [ R
| R =

L

1.1 ZIWZZOLOUPSA IS AT s
Hi8# : NEDO TSC Foresight Vol.35 &D

« TIZOIRTT

EAFREREAF IR S —  EREIMHERFEME (LUFINEDOIEWS, ) FifiBRiAzTE> 5 — (MU
TITSCIEWS, ) DEFROF7IVZZOATIGHRIE - FRIOFECLDE, BEME MR - BEEEM. IIT
HE. BNMEZEI37IIZUAOFEFAR LNMTIEMLTOS, B 1.2 (TR LIS HFROPIVZZUA
FE($ 2017 (29,000 F b2/ F=iBA. REZFIDC 2040 FFTIC 1 186,000 >/ F(TIBINT B
FHRENTVS,

1-1



n PE m3—w/
160 s G w7 A
140 b w7 X)H
w7UTER<KPE) W FTDM
g 120 w UEE LIS}
E‘{ 100

2010 2011 2012 2013 2014 2015 2016 2017 2020 2025 2030 2035 2040
1.2 HRICHI BTN ZULTEOHB LR TR

Hi8#8 : NEDO TSC Foresight Vol.35 &D

Fe. BERIO7INZZ0AFERMEBBREOTAZR 1.2 (ORF . INFTO7INIZVLAFERSEE -BEH
B EEBEEEHARNESILTHEN. FERNCORE BERERRAROTEDHRUIAEL 2040 FTF
ZNETNKI 5,000 75 b2/ FRREOFBBEARKRIDETFAINTVS,

180

= B S = S EE- fZE- foh8

160 —
= FE AR = k23

140 =BT -FILE) =R
= ED i

2
=120

2010 2011 2012 2013 2014 2015 2016 2017 2020 2025 2030 2035 2040

1.3 HRICBIFB 7NV AT R RO EIEDHER TR T
Hi8# : NEDO TSC Foresight Vol.35 &b

« EIRICHIIBIRIA
2016 FOBRARICHIFBTIZZULOFHFEESE(F 381 T/ FTHD MRILLTHBEENS7IZZULDS
5. 251 B>/ EMFHERRTHD. IR IMBMER BB CFIREIN TV,
EARTEIFHE0REFIITONTHST . FEESZBIMSOEMACREOTUVSIADOD 130 75 h/F>F TR
& (WDDBRUHA IR THD. ZOREALRFEEMELTRLASNTED, I>2>IOvINERRREL T
(FBN3. Fz. 130 B>/ ENERTEURENEZRISYTEL TR TED, PILZZILOUSA VIRV TR
hITLARILTHDENZ D,

1-2



S BBERIYS>O/NEUE KO- A OBIEDERICED. ERICHI2HEMTEDRI N RIAF
N3—7AT. BEECOERNSBBE M EHAMBEOEINEESN TV, e, PIZZUAOFEZE (BN
LTHED. SEIEHENZ RISy TEIENNT ZIENFBENBeh. BIa/NTD ZMFRI AN S ETRE D=L\,

1.1.2. XEZE0OBHN

AFEML 7INZULAMOBSEERBIRZRIR I 3. B LIERELCL DN T RE IR, #5
I& - DL - T = AL L AME R BE CRAMBEZBHENEBILCID. PIZZULRISYTNEE
MHRELBERMMEZRFETS. M 1.4 (CRBRICEADTEEFESTFED PR ENZRT.

» HEREREMR MR
== = N Yy, 7 == o
PNIZUAREMBEERERS AT LMEREHF R R
smasmyen 3,180 (3.0(8M)
B4
BEEN-BE pp—
© PO LGEEMR U TN EERTAD. S, ¢ “hass
EHESTORBENAEIZRAH TN, HEFHICE e e
HERBICHEL. COZEARHHUTVET, Tt
© 7 ITOAOBEHMEERITBILICED. EEROCO2EE : w ;
HEEI6%HIHT BTN BIRETT . UL, BEHICIER H
MMNSENBL. BRTIENESNTHE., BHE wens H
OEFZ(CEFIATERNENRELBOTVET, T ' Rh i
O RBET(H, FIIRI5vTR, BBHEOEGKE(CEER % =3 & L )
BRI (BIEM)NETYTIL— RT3 EER (D (T8 Bl ™ BEEW e
THNEN, OTRNERECIZEENIS0R [T .. Y a Y.
i) ZBERLTIITAOEERERFAERALET. Ve m%w

O DH4EE. 3 FE(CRE - BisUMHERBRU

CEATZEDMIEEAL. TR0, TR m{ 4

EECEUR A ZHHUET .

e —ES
0 SHI3 EENS 7 EEFTO 5 FHOBETT, 20, ’ >
ST ZEET, USHIEROEMERET HE -
(L&D, DI22EE(CHCOMHEBRIBH A /E, &  (FIRHRER] _
F324EE(CIF1,91475 b/ 4Bl T 3L EEIELET . O EBER TOT PR AT ERE(L S Bl

(o e | TS SIS ()i

e 4 mm?/z) EETRES )
1.4 BRBERATLAGEMBESE BEFEFEEATEOD PR &R
https://www.meti.go.jp/main/yosan/yosan_fy2022/pr/en/sangi_taka_25.pdf

COBERIEEHEN TSRS, RBREOHSHREBFEOENIE.

H=ER

TIZZUASBESMRIEL TBNIF TS, S BBEETORENUET2RIAHIN REREFCE
NEREBICHEL., CO ZAE(THHET S,
TIZZULBEMOERICLD, £ERD CO2 HEHEE 96%HIRMA BIREIIN . BAEMCE RN EEN
Bicsh, BARTRARNIRSN. BENEOEAEZF(CFFIRATERVIENRE THD.

=== 0=y
ARBHETR TIWIRI5YT%. BBEOERE(CHEMTIEERIR=M (BEMNETYITT L — RS 2Rl

(ORI QHMEBANNZEZLIZEEIMIEA) ZFRFEL. P20 LAOSEREEF

RZERIRIT D THD.

1.1.3. KBEORERE

TIZZOAR FREGDEE - SHEOMRIELTSEBRELTEOMRY (ERNTOERE. ZRE0EN)
WFEEINZIENS. BRCEVWTERRARIZAMTILZZOAYSA IR ORFENRFIN TS, UL, B
IREHENS RIS, FIA. RE(CEDSZTOERMED COz HHE (517941 CO2) HMEERINDHMICEOT,

1-3



R EIERFD COL HREEDOREENPILZZU AFIBILADREL 2o TWS, COHNEIDsH, FittE&E&ET0
TADKERERE U1-ZXSZF L VS 7L FIRICEE T 230 LW EAliFFRE IR 25 OCIThNTVS. EIRT(E.
& RSO R SEEMFELBVIEN S, FBRICEZTATH/ )L CO HEHOIIHEIN, ERI-T-T
HIEBEER. FafREEFCLOUTONGLZEETS.

1.1.4. BUER-FESRICHIFRMLBE D

2018 &£ 7 AICEEREENI IRIVF-EBARGTE | LBV TE. SMEROBHEEROBEZRNREN TS,
2030 FICA=2A9) (3F-TR) OBIHEEE 80%U L. BEEL 7X5I (LPT =R -UF VLI RTE)
(EDVTIE 50%A_EETDEZBIEL TS, Ffo. BEEL 7 XA)UOWTIHMRB 2B E(TES . HHIGRIEEDRE
SFICRERO-Z— XG0 THEN I E TERLIMREAHI DB ZESH TLKESN TV, E5(C. HARE
FIEEE% 2016 (2016 £ 6 A) T, [TEPHELLIOFIRZIEEL . VDAL EEPIFRRFEEZORESE
378, IBEIRIEMEZERAL. BREMERE(CLOL VXA RBEDERBEFRZZRNCIYA )L T 2HEH Il >
AT LZFAFET D, 1EVOHFHNIEDHSN TS,

Fle. BINRERESTRHEEEASTE (2018 £ 6 A) (C&NIE. T8k, ZIL=ZV A, SAER-ZXF)LOUY
1))z —[E(RHET 218, BERERIBCEEMDOIKTEIEEERNFIBORTE - BAZIETILLD
(. RENFIASHILKCE T ZEEZEDRITZIT. LV E. EHIIRIEA N3 888 (2020 F 1
A) T [€8%EF PIZZULEED) OERFBZEDZETERNSO—REFFNARELRD CO, DAIE
RHIRNEEEIN D, |DEEE. BREEESI> 2020 (2020 &£ 5 A) TE. VB EHi0=E/L- 2 A1k
ZRRETUTUKICHIDTIE A=ZAXF)L (8. PIVZZU A, 1) XN #& A5A T5AFIEDEESRM
([DVT. B TSEROH G RBLUBEEMOFIARIEEMECOVWTORH - DHEL TUKENEE THD. ID5E
DD, INSBERD T TARBE(IHEEENTLS,

1.1.5. $ifs_ OB
AIAFFEFEZEMT D L TORAMEEE_ EOAIBERTFEL T, B 1.5 (C NEDO FeAti#kB&iAZT > 7 —hERL
Jz. NEDO TSC Foresight Vol.35 [CEE&SN TWSBEARICHIIZ7INZZOLADIYTI7IIIO-%2RY .

7 P L

it R
. BEitt#t
BA 1415k 1855k %5 1685
1108+ >t B 31AN
55 #EH 133/

& R
Ioy7avrE
#9300M/kg
muwaw

1.5 BRICBIFBZ 7LD FTI7)II0—-
Hi8# : NEDO TSC Foresight Vol.35 &b

ERTO7IZZ0AOYTU7INIO-TE., FEFEIROLZMBINNS 141 B RIA ZNBSMNIETILZ
ZOLAEERMELLT 110 BREASN., FLEROUSAIIL7IVZZ0 04 130 T DR S, INSZE
(CT7IWZZOLMRIOEMIELT 185 B hAZE. #5:E#4EUT 143 B M AZENREmEL TRIGEN., 0

1-4



RE(CNTEND, ENTEFEEMELLT 130 HROPIEIZOANIYA I ENZH IKEITAIILIL—THiEE
TIENTULS 3000 FHFROTIVZZOANSRZTINZZULAEERRE BAKTRTZIVZZOLMRIELTIAUTAMEN
HEMELTHRT—RIYAIEn 3.

CORRRBH, X 1.6 (CRIEIIC, PIVZZULMRHCBEIL TR B OFTE(EARIB(CHY, ZNISHU TEHREM
OFBEDHRUIEON THHENTFEINTNS,

A0 Bt

uuuuuu

Q 80,000 o
oV, UV o — .
o] ' BENF 2N

it
= BhHEN
im 60,000 ‘ =t
ol
;;] A0 00N
4T 8V, VUV
o
LU, UUU
A .
0
1980 1990 2000 2010 2020 2030 2040

1.6 HR(ICHBIFBTVINZZI LR OEE T
188 : Regional Aluminum Flow 2017

2O BIROIEEM TOFIRZBELLIRT — RIS )V eI 3L FHRFELE T BRIV TENTHEMD
BEEBABIENT AN, PIZZOLAOKFEIBA DI ERIMOFFENECLEEN S . FIFBICHBNIARIC, 7ILZZ
DLAOBAEME . BEORDOIRIFIHEN NS, BISEKD CO, HHHEZRECHIRTES.,

UBAOIOITIZEL TG BEEVERRHE. B4 REF(HREVUTHIEINLTZILZZUAR TNETNOFEE
QIR — MR TUNEES N RISy TEL TRRME S5 (CTUB )R TONS . SRA)(CHRRIEEE(CTHAL
H(SEU R I3 D S OBRAR - 1R - BB FORIENMTON RWTTIZZDAEERICTHBEWRLLTE
% - NHLYIBREZF OB D SR 21TV TIRMEE L TEIIRE SR (CHHEEN 5,

BIIMEESE T3, RMEERTHBE NS4 - RIGa(TSRHSNSMERECIGUIA BN T - Rl T =T\ Thiz(C
59D, K 1.1 (CRAIBTIR(CHIDBRFAMEZDAB(COVNTIEDIZ,

& 1.1 7ILZZOLIYAIERIMOER

= =R EyrepeT]
P TP
e e ) R
] LD TR
R S OOER
IR AR, BRSO = R,
PHRINT RO T COMIAE R
P4 AT EMEROEORL. ATFUHAIIL
T T E L O ORI EE

1-5



1.1.6. BRI OEIEEDLEER
« EU OEha]

EU (JEROERHERDIRIZIRENS ., BFRMNERZR AT BREBENOEHZRD, 2015 £F(C CE /Ny
JF—-S#ESIDEVTREUR, EU (ZTEVU BHOERE L ENSHIGEIN 2 RAERICATFLRL. LW EU
BN TEIETIBREFENAOHTSZ2EEL. BARORBNITIBEZRETD (UHAIILEBEOLDHOD) THiE
ZEDIZVIEEZTVS . NN - ERERHERICHL TIHM I ERERRROBRFNZRIETDIEND
ZEEBRLTWS, CD CE (Circular Economy : fBIRIEE) /\wo—SOHT, 7T ARBEREECO)
T. 2025 £(Z(E 50%. 2030 FE(C(E 60%DUH ()% BEEEERTEL TLVB,

Fe. T4V ROI 90 THD SITRA DLR—KTIE, PIVZZUAOTERICBVWTEERMRA > MIRDLIIC
(T3,

- BIEA EEBERAOHER

« IKKEUHAI)L BRIRONRT—RIBA DL OF5LE
 FERERFRATOCR : BEME. RAMPESOLE

« Dk #ERIDm) L Zilat> Y- BEMECLBEIZAME

o« FHREINIZE RSy TG JO-0EE
s FREETOER ¢ AHEYIBRE - FEE
EU T(& CE (CEAF3EZ a0 HF(ICEDE, Horizon2020 O THAZRRIR IO 1/ M TWV3, CE (F
Horizon2020 O THERTHYEENEL TRMIBIRIGGREINTHD, BFEXEDE (@&, BEhE. RE. I+,
ABBHFE. K-/ TEESE) NoREESNZRRPOMA, 7. PIVZIZUA, FI>. T5AFY). 52 8E
MRIRE, #EBENCEIUNS 2z DRAMiRF - > 2T LAFF - HIERETZ 2013 15 2019 FICMNFTHEE 120
EREBEIEL TV,
ZOHT, PIZZULAOMERICBEHES 2EERTOSITIMNCOVTE 1.2 [CFEHIz, EU Tld, B, ihEBGE.,
MBI ROy &RIE, \U1—F1— %I 2LIICATRER IO 1 MYEDSN TS,

& 1.2 EU (BB EERTIIZUABROMFRBERER IOV b

= Ak
R L, P

SINTEF i RPederseniZZ AV TRREDR—FH 1 SO TILZFHERZTSTET, 2017/10~2021/9
ENSUREAL ULHT—) EUSBIBIA TR T7ILE =LY 1 —F T — > Zi8HE T D, 9.0{8M (11.2{8M)

Aluminium  BRUNEL UNIVERSITY  SAMMEMIESOTIEZOARISY TEEEMALT. SME7ILI =LA

ERET 3T LR TIRCT Bk, BB RRERERERT T 5ol ck 2oL/ 0~2017/8

ScrapDbase LONDON (-f#!UX) NEERT 3, 0.648F (0.6f8F)

Recycal LENZ INSTRUMENTS SL ZIL==OALROS Y T RINEM(CERA Y 1z, SBEMIT (HSP) i 2014/1~2016/12

Y (RRA>) ZRAVCBARRAZEIOTR(C KD, HRHNRIEZNE Y DMlEsERR Uz, 3.0/2M (4.0/2M)

AL Jaguar Land Rover FERABEZIV==DLAZFERLT, BIOXNTIRILF—FERL, 5000507 )L 2013/2~2015/7

Limited (A#+UX) STOUAZEALUT, BEOBRMESZIBER T DITHDRMBFEZITRAD T 0.748M (0.7/2M)
FILVEZOLEERZDRL. TOERERBTZILESZUAGREEREREIC. =5(1C

REALITY o N AMTBRD. TIU—A—RDRISYTY— S IROMESSOER R

BHZERIELCRT—IL7 v T =TI, o o

SHREDDER LENZ INSTRUMENTS SL BEEX IS Y ITHSDIEREBEERN L. ZRT7IL=DRERE LS BEH. 2014/1~2016/12

SORT (AR1>) LIBSED T > —I(C K DHE/BE 7L S EROER M OBRFEZITD . 4.28M (5.6/8M)
i ! DRSS CEBY—F

e E;ri\r:nrll;ghlzirlgr?k:fsrevnas YVZE;’%{*T\??\)Eii%&;O;&;L BCHIFDAREORY SOBHBICKDY —F+ 2018/12~2022/5

Recycler < JL LT P AT AR ° 8.8/8M (8.8/8M)

Anaptyxis (FU )

1-6



< KEOEE]

KETE. BERBERCEAIDENEG, HEEOI I F—ERFFESZzM L2E, EFEOHRFENZMILIZE
HTIThN TV, KEIRIF—-& (DOE) OIRINF—2hZ-BAECIgeII+—F (EERE) H2017 &5
AI(Z Reducing Embodied-Energy and Decreasing Emissions (REMADE)¢UT., U)LY —-AE
i%(CRI T 2%%E 75 18M. 5 FRIOESIRMTNI 5 L%FI8UIZ. REMADE J0435 ADIAHERIBZEEL
T, £ TFOLSREEMEITENTVS,

« BiETOTRCHIFRN - M EHE A E% 30%HIR
« BIETOCACHBITDIRMPHEAE%Z 30%IE0

« IRILF-EHNBIAROUHS ()% 30%IE01

o ZRMBIOIAN N - oMPERIFEIREICTS

o« 5 FYAICTRERQURTRILF % 30%HI

« 10 FFAAIC 50%H!R%

REMADE JOY 3 ARUIRIF—EEMFEHER (ARPA-E)

OT0Y5L%K 1.3 [I~9 . ARPA-E Tl

IRIF—HERREZENC, REROBEESEPBEMEL TRENS TN TFENZEERE (Al Mg,
Ti) 29—y AIRINF— BRIV IO AR RERBN SOV I B FRFEL T\, 5
(C. BEIERISYINSOBEERBEEMERZBIIEUY T > I RAMOBFEMTHON TSN, REMADE 07
SLCENOTVSEEZSNS,

# 1.3 REMADE. ARPA-E JOJSAICHIZ 70 LIS A )) E@ERtiFFITO> 1/ b

T0J350% 2 d—F4FR—45— E
Rapid Sorting of Scrap The 3%%%}%7\05“{773\57},&5 :'ﬂ_x_&\ ED)E (electro-
Metals with Solid State University of dynan\mc sortmg!)‘_ }321:“1(:&0.%;%3']%%-/\47\»—
Device Utah Ty T&EBI S 2FATORF. 1t/h OUIEEE . 90%0D

EUREZEIEY.

REMADE 7’)I§’5"'f Fr A I\@iﬁ(castz‘é\ %EEZIEIEX(D%MJ FE7
Increasing Melt Efficiency . >y (;&Dﬁ%ﬁ’iﬁ?ﬁﬁb\ %QJJE‘/SE)@EE?’D’@X&)T:&)@_
and Secondary Alloy Usage Oh|.o Stgte %ﬁr:mﬁbu\ﬁu\ ﬂﬁﬁﬁx’ﬁ@ﬁﬁ\%’(‘)\ ;Dxfﬁfﬁ%ﬁfﬁrﬁﬁ%
In Aluminum Die Casting University (,\:}’KTJb::?bé%@@éfﬂtl@?ﬁ;+%1tjo

North America Die Casting Association, Alcoa
HENL
A EECTROLYTIC Aco PIVE=0LTEROSNER L, TAMEREBINC, B8R
RECOVERY I DOENEILERABURICRI T 2z AFELZ.
ALUMINUM PRODUCTION PIVZZULESEORNEE £, CO, HELHNHIZ BrIIC.
USING ZIRCONIA SOLID INFINIUM BARHRICBVTIERORRSBABNS D)V IZ VEBAL
ELECTROLYTE R g 3re Ol FEU,

ARPA-E ELECTROMAGNETIC LIGHT University of EEJJED‘B(D?JI/E:'DL\X’JE“JT%?E@’J"I/— (Nmt3e
METAL SORTING Utah Bicsh. AJE B NC L BBz R U,
ELECTROCHEMICAL PROBE Palo Alto BEENSOTINZIZILRI Y T8RRI — RGER T
FOR RAPID SCRAP METAL Research B, 1AV AR ER WV ERREBTUCFEDITICL2E
SORTING Center Rtz REFEU.

X-RAY DIAGNOSTICS FOR UHV EE}JED‘B?}T}LE:R[\x/XUEWj’&?E%S(’\jl/— I*‘(:_i%ﬂﬂ\@“
SCRAP METAL SORTING Technologies | 21=5: MR XRF (S X)L —5—(CL 58
Rtz REFEU.

1-7




- FEOEIME

FE(FEZREER U TEIRIBBRAHI ORERZ1TO TS, 55 13 )R 5 hMFEFTEITHERISE 2025 O T, &is
FEo@{bAFHO— D)) - BEDREBRZFEITTHD. TOEEBZRLL T T XEEEMOBFAZX%Z 2013
FED 63%H5. 2020 FFTIC 73%. 2025 FFTIC 79%I(BIEEFLSELTVDS, £lo. EREENEEZES
(F. [MEIRREZES|1TE | Oh TERBIREZETISE 2020 £FIC 50 JEFHARBIIEAITZEFALTHD. 2NE
EIRIEZHTARITENEL T ERERFBEETT I MR ORE. XS RESHAEXEDEE. [1>
A—y b+ |ERBEROEGE. BERBEROBHE. FATEFOERREZZEIT TS,

PIVZZOAOEIRICEALTIE. 2011 15 5 FR. BEZIVZZUATROUSA I EMOBFE IO 10 MEZRE
FRMZIB T 0I5 LAOZIED T P EBA ] S RE £ RMTE IR R B R ULRBIE R AR, ik
¥ Zhaoging Dazheng Aluminium Co.,Ltd. A*£EU. CAN to CAN OJY—->UHA )L ktiERFL. 1t
RERLTWS,

« BAROEME

2018 F 7 BICRIEERRENLI IRIVF—EARSTE I (CHW T, HIEROBIEEROBFENMIREN TS,
2030 FFIIR=ZAF)L (iR-F0ER) DBEHEERZ 80%U L. BEEL 7XI (LT 7 =R UFIL-FIATE)
(EDWTIL 50%LL EEFBTEZBIEL TS, e, BBEL 7 X9)LOW T RS2 &R (D, HHaEitEFnE
R CREROZ-X(IGU THEIN (S E TERLIREEARFIORMEZED TUKESNTVS, SHIC. BAH
FIEEE 2016 (2016 £ 6 A) T, [TEPHILLLIOFIAZIEEL. YY) EEPIERRREEZTORE
ZX318. [FERikiTEZERAL. BFFEE(CLOL 7 AN REQERBEIRZN KRB (YA I I DFEkd-
SATLERFET D, JEVWSTTEDNTESHSN TS,

1.2. 7Y9MHLENRETOERH
AFEZEF 2 DOAFTARIEBENSEBRIN., TNTNICHREIEER. RRERZHIIAFRARZEMUL, &%
BERECOOEEK 2.1 [TRID ABEOSAFTRFEMRE I M LAEMRETOEHZH 1.7 (R,

AHRFHET
HRFTELR PIbhLBER
2020 2025 2026 2030 2040 (%)

AlEISER:HE ER RIS N Y — I AHENETEN

AR
RRay MRS SA7 1B (20237 CABE CORIFET)

& || zr5v7mERk

x
AR | i SIBRE324 ko/h 'jE
% —— =
i ROFTTNRT I BS:7%DT VIR . i
1Y | prverp—— HSYTNBSI: 3% F O ET70% LE O PWSZOLAISYTH
e PR UNBTRE R BT DFEL = S5OBERMHEOFA
® (E R BRARHCLHEROBERE 10 kg//WyF/min T
TERMEEAREE 0.4 ka/h 4 BRI U BA
HBSERO-)L EEEE N R A SR RO — LSRR I~ R EES
EEEAE (200 kg//(WF) ([CEBRRDFIEN—RAI- . = [20404EE Birds]
o || Femmsicm Mg-Sis (60005%) MJEFIRIESBERERS 7t H 1305 1>
R || MTRMBCES R EEIR AR OIS — 26000 B SR O BRI ALV
#h T || MRS MRHRURES, 381 SEOMREEHDE v UHADIVELS
E AUTHITOBEHFEORE e
-3 | Prrer—— ~ CO, MR
=7 |lmern—rrso PO LRSS —S T OREREEIREOT A (20404 RiA% ]
o1 || hmn M HPEEEL/SUTOS 210 —Sa OhE /Ij 96875 h>-CO,
®||ca mesmrwe 2= Py TNFEEBULGHGHHLE, IR L
B R BEEss v
AAERTEOERET [

1.7 KFZEDOTD M LERKF TDERS

1-8



CORISRSED. 2 DOMRMFIAE LRI, REERE 2025 FRKICERT 3B TRAS 2T LRI
HBIFEOTT— XTI BEFCOTIT- X TRAFEAToIHE. 2030 (2 2 DOFRAROEFULICLIRIOSE
HPIENDRFEA DS, RFHLOHE 2040 FILFEERFHEL TOBRE(EED. 130 J5h>/FOBLE
EAHETBICHEL. FROEABEHINT LT, 968 T3 /O BYLRRHHEOHIRICRIFBCL
ZEELE.

1.3. NE9RARE - IRAE{ LU
ABRZIRDB(CHID. SFBHIZDEF. MBI OF—T— REEZERMENRD. BB EORIL (CEDIEAT
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BUKEERMEZREUBACE. [EEMEESRLE 2R GIRE HBoRKE 1IHE TN
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- BIpkSE (BHEE) ((HBIISER
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2. BERUERIRR
2.1. 79 MhABERERUERRIAH
2.1.1. 7IMLBEIRORERURAL
ARBEEEARSTRECTIMABRZRHL TVS. 7OMABRRTY Ny NERGER I DHEICLD, B
TREFIHABZETIIMANDRBITTKEDTHD KFEEDTI MABRELITER S,

(7O LEIR]

2040 FEFTICPIZZUAEEEF D OCHEREMORERMZHEIIL. EXE 30%(CH3BER

RAEESE 130 5/, CO2 HIRE 968 5 b2/ FZER T %, S5, 2050 FEXTICHRIAZINMLA
BARMBMERES 257 H/E, CO2 HIRE 1,914 H M/ FEREMT D, CNUCED. TILZZULARMOE
EERBIRS AT AOHERENEERT 5. TOREREL T BREECSF 2R mOREREEFE R _E(CLBERR
e sa b, RUIRIAVERCHITSRENRIZAH L EHIREZEIRIT .

07 M LAEZEOIRIMEIL T (73D,

« International Aluminium Institute DFZEFRICINEBARERNCHFD 7=V LABREMEEZE.
2019 £ 269 F5 b, 2040 £ 432 5 b2, 2050 £ 513 H M ESEKRMETIENN.

« KIRAFRFEFRCLOTHERMMZFIARIEELL. TOERZEZ 2040 £(C 30%. 2050 £ 50%LT 3L, HIR
SNaFrithEE A= 2040 £ 130 b2, 2050 £ 257 B hoERk%. BEREMSEM%Z 500 FH/kg £93
&L EE T BIHIBAREE 2040 £ 6,500 /&M, 2050 £ 1 JK 2,900 BRREELRD. £, AEMTOB4E
RABEMAOFIFICEOT, 2040 £ 968 73 ~>. 2050 £F 1,914 7 hEWSRESNR T ABHE SHIBIIRNE
5N3.

COT7IMALABBAEII T, ABETO7IMAERORBLER] 2.1 (TR,

SR R AN OEIE -
TFNITULIGE. ELEEEE ’ B B 2
e I )IRBIREE C %Fﬁ%% Bl - g~
- . 40 t/h ) 0Tt
BEERONvIPYTEH) S —
e & ) SV ES ~ & ib
syt i Ty MR — IV SEEESR Eiiile “’\/\ﬂj
- 2 t/h 20305~ S
I BEA g
A 20265 13075t /y(2040%) |
AUFR—)LEEE 200 kg/d -
EEIE. PHE. AR, M
BT = L) (£ EORS
S TRESE 2021~2025% RS
SCEREVERZE EROAZ. EF. BEARLELETSY ST l
2019~20215

2.1 7T LBERDER RAH

AFEEH T IS 2026 F 3 ABFRTE AOFRT—)VEFEGRERHT 200 kg/day DRISEENZH I BIL
WARFEFEORRBEZETH DN, LR RAEREREOIIER - 880 _E(CHDFEETEICLOT 2030 FFTIC
2t/hour (CELSREN ZM LS. 2040 (23 40t/hour DEENZE I 2 RAREREZEELEAT I LE
BELTED, 2OFEREVTTIMABERTHS 130 B/ EOBERBMTIZZOARISZRIAATVS,
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2.1.2. ERHR
COFETE. BEERMEMOFALEO—DELTHBEDTFZBEL TV BEULZIZZULARBHMZES)
EEBNCERIBCLICLZBEEEDERE (183D 71kg) TRMIREEET 3.
ErZaE0EmMESLMREORBHNS. 71kg ODEE(LFMREERIRELT 0.75km/L LRIADIENH
k. BEIEORENRMER 23.1km/L. fYU> 1L Hibd CO, BFEiE% 2.7kg- CO2/L. 1 &NERICE
1T9%iIEREZ 11,840km LIRFETBE.
2040 F(RESNDIEMEM 72O NMERABBNER) 2500 Ha
11,840km + 23.1km/L x 2.7kg- CO2/L x 2500 Hh& = 358/ t- CO2
11,840km + (23.1 + 0.75)km/L x 2.7kg- CO/L x 2500 Hh& = 34 B/ t- CO2
ZOZENS COx HEHEDHIRKIEH) 112 75 t- CO»
2050 F(TRESNDEMEM VIO MERABENER) 4600 Ha
11,840km + 23.1km/L x 2.7kg- CO2/L x 4600 /Hh& = 63 B/ t- CO2
11,840km + (23.1 + 0.75)km/L x 2.7kg- CO/L x 4600 Hh&a = 61 B/ t- CO2
ZOZENS CO, HEHEDHIIRKI(EH) 205 73 t- CO»
ZOERIT, 2040 £F. 2050 F(CBVTTIZZULAEEMIFIAINSCLT. BEIEOETRFCHFS CO2 OHE
HEHIRONRZIBET S,

2.1.3. ABECHBIZERILOEZHZRURIAH

ABE N R ERSMORFELHMEN Y BEL I EEMN LHEAMFORFEOBIRGENRT 5
ET VN2V LOERERICEI2EDTH D, MATRET IHZAKDOVINIZUVLAERENEEUCEEHEM
SLLUTHRT = RUYAIILENTWSH, AEABIFE TRKFEITA I ORHOINA0Y b TF> hAT — )L TORFEHE
TUT7IVZZOACEIREEESN INSORAZAVWTTIVIZI L AOBERMEMORIEZHMINT 5L =X
{fEEEERTD.

AEHETIBFAMOEEIRET (FNEFSEATHD, 2023 FELUROERIIRIBOEACLD . BISEATHEZD
OO ZBR(ATIETTIMABRZER S 2 RIAHTHD.

2.1.4. BRMRIR

BOXK 3.2 KFEEOMFRRAEIRBRIOHFTFHAREER(CEB/EHIT DLIC, 2021~2025 FEFITOAREED
MFEHFEOHLERRIAHIHRIZR 1/2 OBIRKNEZET 15 BHEETHS. INTHL. PIOMATEELTVS
BAREM750 EIFFAIL 2040 FET 6,500 EHZRAATVSIENS, +DBERMRRNGIEEET
Do

2.2. PYNIYFEERRUERIRR
2.2.1. 79Ty NEROFEERUIRHL
« IFFRFAFEIEE O o R ERSAt ORI FE
RISV TEIERCE Si NERIEN . BRIEFMAOBLEZEEIZER BTN, Si BREZAI-TyheT
B BEMROTIZZUAEBEROPINZZIVAME(CEIU TR T OFZMAET .
. SiERE:BEERIIYI0 SiRELD ERIE Si 7%
- BIRME: R TIRCSVTEAREERMEELT Si 3%
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« [ENER FHEEDMASEHRF 2T OILDINE 70%ZENUE
INED. LUTF ORRICHEBR. ABEEERTE.
(FREIER]2024 £ 3 A
Si: 5% LZECTINZZULRIZYTNS Si: 3% TFOBLETIVZZUL%E 70%_EEIURETEE S 24%4iti% B
ECERRN
(R#2E1R]2026 £3 A
Si: 7% LZECTINZZULRIZYTNS Si: 3% AT OBLETIVZZUL%E 70%_EEIURETREE S 24%4iti% B
ECERRD

- R HRIEE QFEMEN N ZEEC I M TEIMEFORFE
Al-Mg-Si RERFEMBMH, RHZL Si ZE2dH. Mg ORINE. BUUERMHCLOTHREILANIVELIRSIE
HWEJEERTZs. BEMERREAMCERETH), MENHESEORFIRELZ. OB, LITOFFZim
FUNBERMMELTRETHD.
o {0 0.9 BIEEZEARTEINE AAZSI1L -S> RKifizE52E T, JaED TV AR alHE
* 5|5R58E 1.5 BREKRTENE, REBEDTILZZUAGE 7050 0, 1.5GPa i) (T2 {ABTE.
BEEARRELKBEMADOERN EIEE
INED, Si:3%ZZOBEMZERLUL Al-Mg-Si % (6000 R) &&T. UTOFEEET 181%1SB1C
8. I ZZO LR EABEM (U T T ORRICPREI BT, RIRBEERZHEIE.

B2 FaARAA

(PRIER]2024 £ 3 A
TEROFHENR—R Al-Mg-Si & (6000 k) AFZRMRAT (5I5R54E 250 MPa. U 30%) E5I5R4E
BEFT.HU 0.8 5,

(R#&BE1R]2026 F 3 A
TEROFENR—R Al-Mg-Si & (6000 %) REZRMRIZESISREERF T, HU 0.9 5.

ESCE TS

(PRIER]2024 F£3 H
TEROFHENR—R Al-Mg-Si % (6000 %) BEMAMH (515R3E 333 MPa. U 15%) LHUREZE
T, 5I5R54E 1.2 5.

(R#EE1R]2026 F3 H
TEROFENR—R Al-Mg-Si & (6000 %) BERMARILBVREFT. 5I5RHE 1.5 5.
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2.2.2. 79NTYNERDERIRN

ARBEOAFTFERIEE 2 207Ny RER (FRIBER) OERIRT. SEORE

= 2.1 REERICIBMRESEDRE

F7&R 2.1 (19,

— —
R e ] g SIDRIE RIS
ARISEA S EE 525,
ERUEEARY RAERSF TS5 N O TREFORMHEEEL. @
(WAEEE : 0.03 kg/h) 2024438 | wxmra=z
Si:5% U EESBTIIUA | Si:10.8%=0.2% BiSgEs | OERNETD Al3+HRE
OFHHTT RISy THS 7)LIEUNER 58.7% BAd QEBRIE
SRR |Si:3% U FOBETIVE=IA OBITAREE
ORE  |& 70%LLEEIRETAEL T B
Wi BHEHSREE (53591009 12E) 02 4% g | sEiUT S stoTREmT
Si:7%=3.3% 7JLZEUNER 60% Bi=Esk RREREDIRBEARICENT
Si:5%=3% 7 ZEUNER 70% E}Eé’# IR TOERERZENET S
RIS RN O — LS
Si:3%% ;\ (7%(%(';4 gf\)s' O—)LfEiEE - O— VR - - )LRZAR - S XS BRI, RODIC
: % % TS - O— LR O—- LIRS iy e) ool itch
EOEE| BRI (Bl | BBRTIRL T4MICT A g;; T'E;Moaalaﬁaﬁr%
AR SRS SI3R3ERZ (250MPa) ki | = 0.8 OB SRS
U Al- | 250MPa. 5 | {80 0.8 45 (24%) %2R RS B vttt el
) Mg-Si | 30%) ¢Bi3R3 | BEEIUPLE (NEIEER) TR, St
OHETH 1R ERET, U ORPOBEEAERETTS
sz, | (6000| 0.8 = - 0
IIEEM |[R) & —
THitiED |[&T. )| TR0 —
% [FORiE X-AAMg-SI ?Eﬁ%?iir—(x ARB 11l
pleE| EEREvR (Bl BI3RI4EE 1.4 £5 (473MPa) 5024738 | b é‘ﬁwﬂﬁtzé‘nfzﬁ%
210 | SRIRE 333 IF-HPS (C&BAEHE(1E 200mm &AL B (_‘jﬁjw{%ﬁb et
seitiepa| MPa. (U ARB ML :A#UEE (17%) el 200mm LLE TR EE
23z, | 15%) LEBUE B|3R34EE 1.2 5 (399MPa) e I

&7, 5l5R8E
1.21%

(TERAMERFDOHU TR
M 1.2 8) ZEMNTD

AAZFRTO 2 DOMFTAEFEIERICHEWVT, OMENHNZEE(C I 2EEI THEIMH

EDRIFEICERAL CGGHED

—EBARIEFEL D OIZ, M EE RO —)LERERIMMORFET(F, R BFERRBICLDFIHEREZFOE A BN

FEEL. 2

DOESED BEFRMEDER RS U . HEL SR

BEVOEDD T ETHD.
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2.2.3. IHRARKROEE

AREBEDOAFTFFRIEE 2 DOATHFRMELEDES

Z2R 2.2 [TRY,

& 2.2 iIFRMAFERRLEE

B e
I5H

AFFAFECL S EARBIRBRERYD

RS YIDISE:S

O TR
iR At DR
i

KETINZIZVLAEERRI VTR TROFEEEBREL S

r“ PIVZZU LS54 (CRET S
(HEEEE
(Q)&E&E5*
() EEEHLSE
(B)BGESRTFLA(TRETBTINZERRISYVTDEET
& FRRRAE)
AREOF RS

IRTEOTIZZULUBA I, PILZZOLENDTTRETED
BVEIS - Y1 DA MAIANDHZT — RUBAJ)LERTHD. YTA
DIVEEMMEINT R EETINIZUL SO REEE RN LN
%0 R0V TIHBTINZZ LSO EBRE T BIh LS
NTLRVZENS, BAIFETERVWTILIZOARISYTEN W
REVNTIEIN T BTECR B AECLOT, HETHIHT, ZI5v
THROTINZZI LAUSDTIR(SI.Cu. Zn. Fe.Mg. Mn &) O
(FEALEREUTEHE Al(>99%)IMEANBTEICEB,

BFRTIETE. TANS S NCBWTEERUEREERRIC
&£3a-Al BB E YL,
EREIANNTORRERIL, TANTTONCHITBIEEE
HHRiE,

FANT S NTHERLIEUS AT IVZZIAICDOWT, BE
B FROSTH, BAZIA RO SRSl
VOB AR HiiER 2 £ E6HD,

T3 MEICBWTIE. thEBSIIORS#LEE SO R
09N\,

TBRENLMET(E, EBRDNY -2V AEUIECL
B3R ARRFITHORFRENELRIAN (B KRE) OBF
b,

2D/ 3D EHRIBIRICE DV T AL —Y—DELIBEIR
1> M BENICRES ZEBRR DY - FHOFIH> 2T
LDBIFE,
BREZISYTOBEAIIRCHFRBEMTIZZILDSE
{H¥EiE,

Ffz. 2023 £F 6 BETIC, MEHEERODOISIFHEE
14, HEHNTE-ILELTHINFER 3 ORI DS,

RIS THRERD BIERIETIE, SiEE 1.5%EEFT
DRIZYT=A-Ty L THD. BEMEBROTIVZZIZYTD
HHFTRTHOfc. TNUICHU. AT HEMBKRTHD
Si12.6% U TFORISY ST U GEBNEIREE 12D, TN, BT
FOSHEERTINIZUAEEORFETRETZENTEE LR
RUTWS. TNICED, ZUFYTOEIEERZE Y. 205y T0fil
FEEEN U TRERICIETERLICRDRERIRE FDFFE
HEBRTE, EREMICBVWTERLICARIEREEET
3IENaIREERD,

S5(C, BRAIAE T, EROERR DY -HE. KED
CEDIGER D=6, REDFEEHENSL. HIEE RSN
TR RIS ROIRESN . REOAZANAARA EEEZTJ’L}#
PRECEMMIB LRIV AU THIEREEDIRBEN
BERBEVSRIREN BTz, UKL, AT T, et
H—OHIERICE B U 2D/3D BRI Y —(CLDR Iy T DS
BLRAREARAL. SFEFERFRAUR AL BHREREICLO TR
EIAABUTOWREREARIL S, EX, BIEEZBEIFICREUT,
DAL —H—DENBEIRC> M BEINGEIRTS 3D 4L
BRI AT L ZRFET S,

MRS TORMBAAOUS ())&, BEMEBROTIVZRY
SVTDOHH IR TH ol UNUBIRFIILIER SO EYIR
IR, B ERROH RS TESHEREDR Iy T DK
HAFTREVTREBEMAUBA I TES, TNICLD. ZT59TD
HHEEAREOMREENCITUTRIIETEIRE, HigE
L OEBERFBRTE, {ERFMIICEVWTERCEITRER
EEBHIBENTIEEE RS,

QMEBAHFEAD
ZHEEITD
AN TH
ZORFE

200mmigDERMEERNO-)L &R (RR
HERIEERE) ZEBAL, ERIREICHI 28BS M2
(. 600mmMIEFRERMBSIRNO—)L LR (LI
RIEBISEERIE) DORERAEDET. [NERFRERHRER
DFEAR AR, RIS AEMEN,

E5(C HPT (BERUDINI)  HPS (BEXSA R
T) . ARB (##MRUENRIESEIE) OEXUVIHIIT
%iﬁﬁb TOEBUIRE TS TOLATERE. ST
HEJEETHBERRELL, ATOEAN, SiEHEDZ
EMMESDRITYTIHBOTYIIL—RUYA9)USELT
WAZEEESE, ABb(F IF-HPS & ARB i (&
MRERLCHIO TR, ME TRRCEU TENDTS
. EEBH—ADRIREITS) .

S50, BRZS 2L —2AadlEDBET I LMD BT
TIVENEERTBET. ERASGHBRIER AL FRIFERED
BESMZIREEL. BREZRFHRRERITE S 2L T, ERE
EBERADEAD IR BRI 3 ENTIREE 3B,
E5(C(E. AFRHFEEHOQDET—YDH T, EfHDE->
JeT—XICBEILT. LCA. Al fRIF %3N, £ FREEHE
SHIDWTIE. EFIORERETIVRILICEI = —A RS
T 1= N8,

SH(C(S. ERRAUEECL DT L .

FIz. 2023 £F 6 BF T, MMEHFROIHDORFFHFE
14 S T7E-LELTHINFER 12 FOREN DS,

AFRRRIEE O MY T RIERBATFRFENCHVT, 351
BEECZARRBTINZIZUARI ST OTFTRERS T %
BELTVSH IEROBEMLAINFTERRI ICE, Y-RE
BBPIIZVARISYTZEUGRBIT2HEN DD MERE
DGR, JAMYITIREH TR, o TRRIEZRSICE
RUTTYTIL—RUB1 I e RIRT BIC(F. HBIFZEDAHE)
WFELTE. B U TORE. FRSEMZRDOIEN B]EE
BEETOCANMATHS. T LDEMHE T OREG
I(u;i@ﬂ#kiﬁﬁ@“é*ﬂk BEBEYITHD. TNEHHRCIER
RN TENTE DR T ZIFIT BN AIREL 3B,
EHIC, BEREMIAI, Sit° Fe REOTMTRELELE
ST MR T I BEBICEHS. LIth T, FUABNTIC
HUT, BINPUDEVOREARBSZECTMRD, EA-&
ROEELRD, 2IT BERMVOREABREZMAZS 21
L—23> TP, BEAREENFEELRVHOREZINT
FMHERETDFENBNEDS.
PERBASL, 4Bl 2 DERFRRIFET — V2 IR TITOTLSAN AT
O/ M3 BB ITENSHRE - INT - BRI —H—5F
liF T —BUTOTREBETE, SHICFMALFARC LCA 7
WETITITENS, FEERERENRLITR, RRMEORE-R
MEERICTYT 93, 25(C13. EFFAUS(LICEDEEE R E R
MN3LLECEERESHBE LTS,
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2.2.4. BIRHIRRRPRRINR
ABEORFFERIEE 2 2LT051) MR BULBIRIIRREZR 2.3 (ORI

& 2.3 BIRBIRER
HIHIRIER BIRHIAR

e | BIRE (BRREE) ORRAS IILARLN) AOEH
TP HRIERIRG | . s S S MU B E DRGS0 AT OB L
é -Fe. Mn BEOBEI S5, BBATLI-ILARORIER -

FREE (MEESERR0-EEH) OEkeSE (VHAIILEEUN) NOEH
MBI EEE(LT MRS EORIEIOERAIHIET, BB VR O i5E% TIEO AN PIEE

TR B RS
SRENM LSO SHE TR, CO, RAEBOHIF (IRHBSESTILE-0K) 1/4 )

SEEATBEICEY (AREORISEEN TR 1/5, 5REmEE 1/10)

OJT EBL I LBA BB S EOE)
=5 BRMEERRCLD VIV IO LAEEREAT

TATro b BANRHRE OB

RETE. RODESOEBIRH

AIAFFRFECLBEIRIBAREL TE . O TRIRBBATORFE T, AFRFAROEEZIM THIER
B HDBHIRER CIHO TEBEBOMMMENHIRFSNSIENS. FmORMEM T IV 2D LSO %R (LR
WBEJEEMEN'®D. Ffo, QMEBARAFHN ZEEL I ZEEIMIHEAMZFORFETE. CORMAFEOEESRIMTH
SHELEERARO - EFE(CLOTIEROBERMA VI Z 2O ARIE TR ERTELIETIZ, 2MEEZEFHR
(b, HmEEEEOREME,. BISCRERIRIF -0 BETRENERIEEINSIENS. HiFERE
EEZ/ NI BIEN R, ERIBERZITIHE DAY MRS,

2.2.5. ¥FEFHRER USRSCRER
AFED 2023 F 5 A 23 AR CORFFLREE. SRXFERE HMEESFAOBEOEREZE 2.4 (TR
g_o

& 2.4 FEFHERR U X RERF O

2021 2022 2023 2024 2025 -

g | 672 | 2 | o= | = i

KSEFLE 0 2 0 ; ; 2
(5B9ME HER) (0) (0) (0) (-) (-) (0)

= 0 3 3 - - 6
WRRE B8 1 9 6 ; ; 16
SEEE 0 0 0 - - 0

3R MEEZADIBH, 0 2 0 ; ; 2
EBranotE 0 1 0 - - 1

ARBETE BEEBEON\YII 50> MFHF2EIC. FFAOBIHEZITL. 2 OSSR, TNBSMIEF
R\ DFR IS OREIBITITOTVD,
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3. NRIAYb
3.1. SRhEFHl
* NEDO Wi g 5 &
AAFFEFEGUTITRT 3 DOEHLNSE NEDO iMEOINETOM, REZENU CHEEINESEETHD
EEZBND,
* P ZZULDOVHA VNN BEBOFERIE DS EHITaLEERE CHD ABXK(CLDTIIZULABE
MOBEMAOFIRRSUC COx HIEEDHIRKESH M BEEN S,
* NEDO TRINFTIHE>TELRERMOUBA VI EIMOFRFE TR R PAR. Ry —-IZEAUH
REARBEANBIFRZITOEN'BIRE,
- IIRRAFROHMBENE BERIGEFIENAE FLEREEITOY- R LNRVNCENS, RFEIERZESL
(FTERIRTNE
X 3.1 (CRIERBIRENES E 2RI L5(C. MR TEEEROT V=D LAYBAI)UEI I BAFTAFEMTD
NTVBZENDN D, COROFDIEH 4 (3. NEDO TITONIFEBIAFEETHD, COFETIIZZULRY
SYT ORI ARR S DEAMTEMEFENIFIE T TOMRIFIED L RAiOE R R MO 2R MUz, O
FRREEICEM, KF BEMEEL. HBEERIMNSERLZBIS I OMRFRREREARERELL ChtE
LIZEDTHD.

& 3.1 7IZZOLUYA))VEEEEEE

ES) ] %#

ABIRETIIIKFEIGA

BB 2014 A TIROSELICETS. BRIV T (ZI==UA.
JLOD LIBS ¥
s VTR 015 TOER o) e SRRSO,
e £
BRI R SEETOT IS AN KUY TR BRI
2 NEDO NSAFLIORWUES o WP LIBS Y-FURIEETIIT AERERS X LOM
BIRETEE KBLUET#(TS.

BRREOVSA I TOCAEAROIRIF— IR
& CO, BUB{INER RRARmEA GORESE S .

g ) 2018 LR ZR=DOHEH OINH R UBEEROLIUNIZEOR 2K %
3 RS Em ~2020  TOER ppow O, BUBINSERICMFES AT EEO—
I
IR HEABENT B,

TIWEZULRISY TS e ARIR S 2Rt FE T S
2019 LAFE  LLBIC MERIIFE T TR ZE LB aiE Rl
~2021 (5EBAFR) RL. mEOHEAEDET. BEVIIZUANERMIMELTH
FATJREL IR DMREET B

PIEIZUAFRMOEES
4 NEDO &
BRI AT LEEE

NEMEECTIIZVLARIZYTH OB EMEOF FA%T]
BEC I BMARHAFAEZITO. d. BRBRASET 20
HEloz A Jo 2022 !
5 JST ’]‘fb B FopsE BEBAR (B OEBEFRORRT-IMIIVI—ERITHBEL, it
BADERZEZET D, SB(C, Fifh - BIIMBEFBEOH
BISZTLEHEEEL, EITERERHSTETIINEZRIN I 2.
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« SENeAH
(1) SRR ORTE

ATOZ1I M NEDO BT TH3 VIV ZZO ARV OB EERIEIRS AT MBR | EE 22 (RsENnk
BEDTHD. CORREERAVEFBEOEEZERL. 2021 FEICAFZITV. FEZRIEUL.

(2)FEtedaH R UMEl 5318

TOZ1IMRR—Sv—(C NEDO IRIZER HEWRE STANZESRL T BEDAODE- EIRZITIELD
(C. 20TOZ1I MITKRDHENBEAMHIL R M UBERN IR EZTRAIE U, Flo. KB TIIHREEZEBEL
1-Y-BEOSEICLD, HiHTROSNTVWSBETIZZUAMIOMHEFOBHREHBULODOEEZEDHDL
EUlz,

3.2. RBREQIPOERS

= 3.2 AFEOMFTHEER (BHH)

2021 2022 2023 2024 2025 e
g £ g £ g =
PN LB EE
~ ) 300 312 260 (300) (300) 1,472
EREIES 27 MBS

ABEHENER 1/2 OBIRREERTHD, XA 5 FTERF 15 BHOTFERETHEEL TV EDTH D,

3.3. AR
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X 4-1-7 RILKRFTHEALLZ Al GERIFVTIDIEFHERN (EE%)

Cu Si Fe | Zn [ Mg | Mn| Ni | Ti | Cr | Sn | Pb | Al
AC3A[0.01]10.76] 0.2 ]0.01{0.12{0.01] 0.01]0.08f 0 0 0 | 88.8
AC2B|2.54| 6.23 1 0.25{0.17(0.33]10.29] 0 ]0.04]0.01]0.01) 0.01 [90.11
AC4C | 0.02| 7.08 | 0.15{0.06(0.31]0.01]0.01]0.12] 0 ]0.01] 0 [92.21
AC2A [3.75] 5.05 | <0.8 ]<0.5]<0.2{<0.55] <0.3 | <0.2{<0.1[<0.0{<0.15]90.18
ADC12| 1.74| 10.84 ] 0.81 [ 0.77[0.22] 0.21] 0.07 ] 0.04] 0.28] 0.02] 0.04 | 85.0

4-1-8 (TRI LI, HY—-RICF Al MIBLUZ. 7/)—-RELTRVWZ Al &8k (Si.Cu) ([CHUT &
Al Q) Si, Cu RERIERRZR 4-1-9 (ORI . Al AT (SiRE=5~11%.CuiRE=0~4%) D&
ETE 45 Al RO SiTRER 0.27%LL T CulRE(R 0.1%LLFTH. Si. Cu IRE(THLS RO ENHIBAL
Iz

Q HEHAER [0 | | | oS
l ‘[ 2 NadR [ 7.08 ] 0.02 ooy
‘ , @ fEAER ] 027 | | |
i | S ABE#ER | 6.23 [ 254 |
* 4 § HEARRL I 0.12 ‘ ‘ ‘
| r < AESHEM | 10.76 Jo.o1
Lo < pmamR [0 | | | |
‘ 2 NESMER 5.05 [ 815 |
‘ ‘{ 5 AR | 0.005 ‘ ‘ ‘ ‘
‘ } 2 NERMR ‘ _ 1084 ‘ _[174]
| : C—— 0 2 4 6 8 0 12
EBRAl = Al &R EEME®)
4-1-8 EERAERER 4-1-9 {45 Al 1 Si,Cu REDRITEHS

PINZEET B OB

YZFZU=THINAZAN— (LSV) TlE B 4-1-10 ([CRIKBZAVT. EBEE—HMEICEFRRICZEL
SN ERETRAIET D. EFFALLTHE LiCI-KCl ZFL\. 500 CTRIELLERZR 4-1-11 (TRY,
Al OEBAREAL(F Fe. Cu (CLEATIES (=2.35V) . Si [FEFELBV. TRDEHE Al 27 /- REULTEBDHS
B5A. Al MBFEI(SEREL. Fe. Cu. Si FOEHTRET ) — FAFA LU TERDEVWSAKEDRIENTEZREN
Iz
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300 T T T T T T

— Aluminium
Potentiometer 250 |- —Silicon |
o — Copper
g —Iron
RE CE WE é 200 | i
t N E
[ élSO
&
Reference __, 2
(Ag/AgCl) % 100 | i
g
=
& 5 J j ]
/ O C 1 1 1 1 1 ]
7z
Counter elecirode GV wofkinelestnde LSV electrode 24 2.0 -1:6 -1.2 -0.8 -0:4 0.0
(graphite) (Mo rod) (Al alloy) Potential, £ /V, vs. Clz/Cl
4-1-10 LSV AT DXERIFEE] 4-1-11 LSVRITE(CLBAA>ELEAT
EBIERE RGO

FERZEAILI AN — (Square Wave Voltammetry, SWV) ZFIFEL. &E&7TR THd Al £ SiDIA>D
BRULFENZEHZRABLL EFRAELTHE LICI-KCl ZFW. 500°CTRITEU. /EREBIREL TP2 DHSA
RikZE (GC) LEUIFTHE (Mo) % HBELTE10 DI 5T74 MEERW. 2. Al & Si DAAVIEEL
T AICI; %2W\& KaSiFe &1L,

0.5Mol%AICI; ZFNIUIEEEDRERZRZE 4-1-12 (ORT,

SWV $ERED. VIZZOLA A DEREEAIE-2.31 V THAZEN DN B, £z 0.5mol%AICI ZARINUIZEE
OFEE#E 10Hz TO SWV #ERZAVT. HUABEBICE DV I1vT1 > J5ER%K 4-1-13 (TR,

RIGEF# 2 RkDHDHE T 5L TRENDB,

W1/2=3.52RT/nF

CCT N RGBT F: 757 —TE3 (96485C) . THRE (K) . RiSKRTESR (8.3141/K) W12
AIMEDHT (V) TH.

RIGEFEE 3.10 EROBN. PIEZZILAACORIGIE 3 BFRIGD 1 RIS (APT+3e=Al) TH3
CEMEEESNIZC LD ALK FEREEER . /RIEAS F T 5> MORIGEEMTECDEZ BT,
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= 5 1
8 — 10Hz
= 12.5Hz
= —20Hz
© 30Hz
-10 | |
26 24 22 20 -8

Potential, £ /V vs. CL/CI

4-1-12 Al (A OEBBAICKRE I EIREDFE

=g )

Current density, i /mA cm™

=20 1 1
-3.0 25 2.0 -1.5

Potential, £ /V vs. CL/CI

4-1-13 SWVHEROT1vT1> 71K

BRI Si ORISEFEE 3.40 ERHSN. INIA A ORISE 4 EFRIETHY. 1 BIERE (Si*
+4e=Si) THRIEHBIRIAFSNIZTEIIRD,

SEDFHE

SEREFALKRFENESMUL 5 BRORBDRIS5YT2FAVWVERRROERZBEX T, BRI
OFERREEEZEDFL S, AEANERZOREOYYIL., RENCREEMAEAOIRRCEDIAD . REREERR
KFOIBRICEAU TG, BERERBARLIIERSF 5> NCRET 278RMEHO AP 8, hY—REE. B
FE. BFEEEOERORZEOFTICIDEREERETZIRRT 5.
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®©-2 WARI—-ZAONYFI5Y MRAWEFHERSUICA -7y IROREE (WERER. RIEX
F)
®=-2-1 INRIBERYFI'SIC & B0
INRIBENYF IS bORSEL - BE

INFRIEARSF TS5 NT (L BABMR YA Xh' 20cmx30cmx 1cm DAY —REZEAR(C 1 4. 7./— Rzl 1
WIDEBELZ. X 4-1-14 (CHIBER%RT .

L
A Y

N\

NN\
N

S

L1l

4-1-14 INNERERSFTF2

BREREREDLER
KRERRATZER 4-1-8 (ORY . BRUE(FEEERERE B LiCl-KCl HEHER% + AlFs ZERUR. RERSEAFEL
TE. BAFRE=500C. BREE=0.1A/cm’, BFIFE=2h NZF— NIz,
Y- REAROAAECDONTIE, BEHERERTE7ILZZERL TN BAIORN UL IO RNSEENS X
H—MeUlz,
F4-1-8 EREREMF

BRET | AmE 7/—F ny—F
SERESK R DAPHE B BEE (%) B | BRI
e : HE | (em2) | (H)
(g) C) Al Si
1 SPCC 0.1 2
1 R SPCC 0.1 5
2 2 LICI-KCISt & igRL 2095 #9500 ADC12 85.2 10.84 SPCC 0.1 7
N FAIFS EEH | 01 5
2 B | 0.2 2

55 1[0l 35 2 EIRERTIIHY - ROMEZEX (SPCCHF) TEIEULA hY— MRICEFTINMIEL TH5IE
NP HsRBI ok (B 4-1-15)  BADTIZZULADILE -EANRENNELS, IBROT IS > I N§5hofefzsh(c
BAMIMIBTET(STETUTLFRSBDLHETET 3.

ZIT. BRERBRCAERR(TES 3 BIRERTEOY-RCPIVZ (BfF+1) ZfERUE. BFFRONY - F2K 4-1-16
([ORT . DETEHIN BT BN TEL.
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EZR 4-1-9 (ORT, 56 3 EIRERFER CERELCEBATIO Si RE([ 0.13%THolh', iErtia

OESAHEHD, KFWeUIR THTILIHEE (L 88%IEE (CEEF oIz, Al BIUREE 1.5% . 11.3%EN DR

FEEREIDI, 7

4-1-15 EBAEEHY—REKRE (SPCC#H#1)

F4-1-9 REER—E

V- FMAEZZBUNENEE Al BN ENST MELSNCBIRENHSIENHIok,

M 4-1-16 B|EEENY-RRE (FPILEFH)

h — REFY
BITIAEE
) ¥ =
= (f' = AEE(%) AISHEE | AIEIRE
. (g) AI| Si |Cu| K Li |CI| F (g) (%)
1 hy— REBRICENYHE L THES T ENCRA]
1
2 > Hhy — FEBIRICENDGE L THE ST RN
5 1 133 13.7 880l 0.11] o0.15] o088 1.01| 264 7.18 12.1 11.3
2 30 2.1 8271 0.13] o0.14] 1.8 154 404/ 883 1.7 15
EIR S EDIRS
Al ElUNERE)_ F2BiEU Rz =L, BERSZMFZX 4-1-10 (TRY,
Al EIUNEHANZUVRVEREL TE. O/IVRAESEER CEEREERICEEARTEURSIB LN BEE (CZ UKD BRE

PEZ TR OBRUETD AP AVEKINRIGU TEROIHACEH ISR TR AP TR PR

(SEBFED, SBRiEh0 APHEENTHH>TUE RENHERIEN 3,

o TERR APHEE(CT 3HICARIEIC AIFs 8 ALT AP 2 2ERRSH (YU,

F4-1-10 REREM

FRET | BRmE 7/—F ny—F
e . ; ) & BREE | RN
EREK iR oAPE | RE | aB=%E % ~
X mwa _ & | (A/em2) (H)
(g) (°C) Al Si
4 4017 0.2 7
LiCI-KCIZ: &R
1 A %500 | ADC12 | 85.2 10.84 | B 0.2 12
5 +AIF3 5045
2 0.25 12
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RERER—EER 4-1-11 [TRY . BRHETO APSEERERRSH(C_EFEERETS. Al @UREEZNIEST
B LI 2MEREDO. BIHRO SiEEZ 0.18%EARIERD AP HEREAIEDURLIECLZFFEFAL M
DIRLVKEETHON.

LU EOFERNS, KD OBZECLDBRMETD AP A EHNIMEED, BARUIKWVRRICRI T REEZBN
3. IBEYDSIREHENZ Vs, RS LE R UKD BREDOI RN ERDT, IR LEEL TMBEMDREC
MRZIBIIBREUSESR. FIZEEZERTRE TS, FKDBRELL CERRIOFHITZEZ T2(ATIFED
X ERZEMT .

F4-1-11 EBRER—B

hv— RENY
" - BT

EREH = _ — o=

(2) = SHEXR(%) AlEHEE | Al[RIINE
(g) Al Si Cu K Li Cl F (g) (%)
4 249 54.5 87.2| 0.13/<0.01 1.82| 2.98 4.16| 3.00 48 26.7
: 1 682 214.8 88.2| 0.12| 0.01] 3.06 1.1 456 1.50 189 58.7
2 563 157.6 83.0| 0.18/ 0.05| 2.18| 3.08/ 4.00| 1.70 139 56.1
SEDOETE

SEOFTEEL T, 7)VZEURERE_ O, BREIE, BREE. BERRE. BRETO AIB+HREZZEL
SET INSOZRDEEZRET 5. B Y- MIBMHNSERIEZ DRI E T 2B EHD. FI(FEDH
RO—DEV TR YD EUD OB e =i CaflU URE T IV DBEIRE I 5.

Ffz. N5 LICI RERMEZ AV RER(CS | EHE  FflC MgClh RiaRiEZ RV EERZRIBL . miERitED
RERFEROLLERE SO T/IREASF TS5 MRERCH 2B EBREMICAEI THRFEZ]E I 2.

®=-2-2 KMEBERDFISY ML BT

EHTS> NOEBBEFBITROZERACEEE X THD. Al A MM L (SEBROFSBEREUENNC LN
TED, IR F T MOEBBIEE HYIETE TR B BRAEBEZ FEL W IR FERREREREH
RURT =L 7y THEOREM L 2R B 4-1-14 (TRIFIICHY—REEAR(C 1 4. 7./— REEIC
1 MIDELEI DRI BECEDH N R ERERN TEDEHIML TEHEZZEE U, RO TARUMENRSF TS hTE
KRB EULZERECELT D,

BB AR B E (BN 3 A+SAEMR 2 4%) &L R TR ERGRE I SR, RO BT
BT, FEREZ FRIEBEHCFERIC 1 tyh (FHER 1 AR+BER 1 4%) 3BTV ER
% (M4-1-17) .

BB(7/—F)  BRAE(hY—1)
v v

4-1-17 KBRS F T2 NEAABIE
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IREEARERIBANRY IR 2 58 T Ulc, 355t - RUMF - 50EEn 7T 748 BHR /7 AOMETL., 7 )V E Ml R
FINVIRIRROF TS NTIREE BTV HY — REHR. BREE . BRI 3 ZEROBMOFE et
DOFZEDIRE (& EHT 5> M BEL TRRIEA F IS5 b TEERREITS.

O -3 FAFNTERULEESDO7NIOTHRING O ARBE(LET (RIEXFE)

(a) RIEKFOIRFIHER

BARTE. Fith B 28 AL TPIZRIZYT DI I L — RIS I T TOR RN EN Fith &z A 3¢
B<PYTIL— RIS I B 123 BINIEIFZT7INZZU AR TITIIO0-BSNCES BEIEADI T~
(SO THIRARBEE R FRER I SV TOFEEIRREDD TNV ETH D FHHROVIIZVAREOF I L
ZEHZPERUVEHFRO7IZZIAYTI7IVIO-ZXI0M(HERET B LIMBHTEETHD.

RAZHIC(E B TRAE I AR RERIHER TSy T DELIE MEAS RS ICEROTILZZUARTITILD
O-NBERTOPYITTL — RISV EEOHI 21T,

BESABHEADST MIBEBULEXEEPFIS LT EDMBRIPFICHIFHFD Al REEODF

ABAMTDEAICELBTIZZUAFTHENTZADRB LA T B AOTINZZIVAEZECSZ 21T eV
B S MR TECERBEBEADSIMCEBL. X B FINSE 2. e e, TAZE. BFHER.
MACHE R ZDMEREBFICHI A ROT IO AT EZS 20U BRSO ADRE#FZ KDz,

DICERL  HFRCHEIT B —EHRADME OFNZRFEHCH OEEN CRINTUTIIO-DHZRNT,
BR7IVIZOABEROI7IVEZULST | ERIRIL T —HEOMEFROBSBEEOREL 13REE . BIFH
FEE(IC RITOBBRIOTACLZPIZZOLAISA IO T T AVI>BEEIEF OO RO B ENEEEIBE
(CBIFBTIZZOALFTIESFTUA 2020 SLUBRBEBEOERMEALEEOTIVZZOATEIRSTUA 2040, K
Kty (BEMASRINESERE) BAROYILZZUAFRIESFTYUA 2040 SSE ZEHEU,

. 2040 Scenario ! 2040 Scenario
2020 Scenario with current practices : with SSE technology

— 2

c1
<" . \N"%— Scrap 3
7 \ ) Automobiles c4
c6

c8

— 22 —— D2

\ at = Q b1

& Aluminium — s 3 ; —_
Primary  ingot u T T a ! ~—Scrap b3

I
I
I
I

Automobiles a4 Automobiles b4

Rick a7 / b7 \ /

Aluminium >}Olhers as h Others bs |
I
I
I
T
| I
A ;

-

a6

as b8

/] Scrap b9 | /
Automobiles b10 |
Others b11

4 |

v % Dead : SSE

‘é.q,?%gf: metals " :

4-1-18 BRITOTPINZZAIZYIIHA D ZBEFZ Tz 2020 FF£ 2040 FEOHFROT IV TV LTI
BLUBEART =20 ©EFREE R 2 AV HSES 0RO 7L =) AFHI

1] Scrap c9
Automobiles c10
Others ci1

), Scrap a9
Automobiles a10

Secondary Others  ati

Aluminium

4-1-18 [CBVT . HOERE(F Al OfSRE. ADFS(F Al BIEE2RI (HFEFER4-1-1028) .
4-1-18 [RILIIC, 2020 FICHFROTIZZULFEDOTFESE(E 7250 5 t (al) THDH. 2040 F
(ZF 54 K tiLT 7200 5t (bl) &B8B, CDEES BREBEADSINAFI7IIHSmOREIE G
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364 5 tIOEID (b12) o AEAMTZEATHILICLND CORBIEZFFHELRAEDRBEITRI LN TEZD
T HHENTESE 6830t (C1) [CRPESRBIIEN TERIEN DO,

128 ABRROEREREPD (S FUACE DIV 2020 FHLU 2040 FOVIILZOIIONRHRE/INFAT
»O(Lu 5:Nature,606(2022) ,p511). ENZEARKREZEFIOEFEL GFICREIUIRERNSE DM R

TH3(&E 4-1-12),

FK4-1-12 ®4-1-18 (ORIRYF (BfI: BAH)

T 2020 > FUA | 2040 >FUA | SSE #HiEEA Uz
2040 U A
REF | ME | REF | E | BEF e
7ILZHEDA S al| 72.5 bi| 72.0 cl 68.3
Ox a2 | 0.26 b2 | 0.25 2 0.25
TILVZBERAITY T a3 | 27.6 b3 | 28.2 c3 28.2
E#EA7)L S HER a4| 5.5 b4 | 6.1 c4 6.1
ZOMBRAT )L =S5 a5| 57.7 b5 | 57.7 c5 57.7
RESNIZTILZE S a6 | 40.5 b6 | 40.9 c6 40.9
EUR L7z 7)L=EERL 3 a7 | 14.9 b7 | 15.4 c7 15.4
Ox a8 | 18.7 bs | 18.8 c8 18.8
TILESFERRA IS Y T a9 | 66.3 b9 | 64.6 9 64.6
BEERT)LZHEm al0| 8.1 bio| 7.6 c10 7.6
ZOMBRAT )L ZEER all| 8.1 bi1| 8.1 c11 8.1
cl12 : SSE &l LWV TCEAE
SN T7ILE
SHOsE

BAROTPIZRISYTEOBLIOVWTODHZL. BROT7YTIL—RIBA I B OHTZ1TS.

HRTREVCHRAROTBERIEER Y Sy T (fliig 2 ) R F oL &L ENOFI AR B ERIFER ISV TE,
BEEAYIIHERMESEOEH 1TV JAMIBKRLIZ 7Y T L — RIS A )V BRI o] &2 IRRY

Do
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4.2 HFRFAREABROLQDER. SZIRRFRE

BEHEEFE.ERHF EEJEI\?)L 74/%

O TR EAMFHETE

A9 TH BB AR OERERIEL TEMA TR &% RIS TEI MY TR IRERM (BRFR) %
RAFEIDEDTHD. ROD-1 £D-2 TSN TLS.

O-1 B, BEAELEDBIESEE (REMT5) ((LDEMEBARZSVURETEURL. BERE
HARENEVTERBIERHREE (BEME) 2REIDFEDTHD. O-2 BHEANIET., Bt
BICEDRISY TR ZHIHIL . ©-1 THREY IEMEHIOBLILERISYTOREMIEZRSILZBINELT
AN
@ WEAMEEELIISEMNITMFOMSE

KIAFRFEL. FREI ISR ITEMIC IO THE RN ZEE(LIBLICLD. O-1 THFESNZE
EMEEREBEL T, BIF OS2 R I RMEMEBEFOFIT 2B I B ERMMZRIST 5%
BELTVS, HETHREUCBEREMNISORTICERSIN. PIZZUAOERER . RO GHG HF
HEBOXRIEHIRCEIATESL(CT BIcth, BIESIRBAMFAFE MBS REZ R I D.

ABEAMFEFEF ROD-1~@-5 THERINTLS,

@-1 MEEEERO - #HEZ BWVAREEEERAM T, O-1 TRESNSBEMELL TRESN
SMEFMNSBEAEZERIEL T SUBRECENTHESERO - EHSECLOTEN OB E %R
L. BERMMOEFEMERDMIE(CET B 2 RIE T 2Rtz FET .
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@-3 STEMZFCLSBEY IV MM OSRERIZET AR T, SIERZFZERL. @-1 PO0-2
TERISSN R ORI 2 T8, Bz O OfBMSIE. i TIOEINT—RNwI I3
ELEOT BERMMAFREIET S,

@-4 LCA-BBEREIETE O-1. @-2. @-1. @-2 ORFAFEIMOD LCA FATORERIFFFE
(CBE93 Al BTS2 RMEL . BERITOTZANERNIHEEET BTN RERETL T IFROEALCEIFTD
BBEREZZIRI Do

Q-5 EE - 8T IRHFERERZERFOEE. MUABMFROBREEZIBHEL. ARMARIER
O. QEHBL THEME - BERFEMOER - ERRSRBLzET 3.
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4.3 MERFREE O A THRIEKRBEMTORFE
[ERBEREMBRCAFTEPIVIZVAERDO7YI IV — RIS DIVikiiEEFE |

ES =N

AFREICHVTE H 3.2 (p3-3) ([R9 NEDO RIBENEAHZYRI AT NI BAEFIOH. [FAFRMAFEIER
OFHE TR BRAMIFTE | (ORI AR FEAHI TEIEL TL\S. FRRRIEROER. O-1 B ITECHTER
T T ERBRERRAN ©-2 FBRRATR(C LB RISy THERL GO 2 T—YHBROTHD. B 4.3.1 (ZENSO
HFAElZ R .
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M. PE
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FE : p3-2 208

EREADESRD
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79 7Yy FNEROZERARR

AAFRFARIEBTE. AR Ot 2N EREROESERE B3 A Rz R I iz AR,
RERMEL TR EERBAETINIZUAEE0OEEZTIEEL I 2L EBRIEL TS, NEDO EASHET(EH ]
BliE% Si5%A_EDTIVZZUALRIZYTHS Si3% L TFOTIVZZ) L%ER, UK 70%LL EELTVBH, TR
RETZRISVTOIRRTNS. BEMRPBBZELLT. Si7%IEEDRISY TEEFINS Si3% U TO7ILZZY
LB, UK 60%¢. M (C#BEOBVERTELL TS RIEBEIZEELTIE NEDO EAGTEIL BHED
Si7%IZE DRIV TEEANS Si3% U T OTIZ=D L%EUR, YNR 70%D3ERMZIBIF T3, Si (38FiERE
RORIZYICZEFNTHD. ROBENEHEDRAISYITIE 7%RELROTVD, —F . ABEORIGE
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(&, BREMEUTORRICAVRIENTERZRIAHN DD CNICHIZ. IXNERZE 60%IZE LT DENTENEEA
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AARBRIAR(C(E 3 DOYTT—IHHD. ©-1-1 TIEERIEIRCLDREMTSIMIC LD ERILFIRREIC
HIF2HEOFVa-Al HOREEZHIEHT 2Rz, O-1-2 TldEGEHUa-Al O BEEIINEATZFFEL TL
%, Fle. ©-2 TIEBRERIOEIBIARE ORI Sy SERIAMFFECLDD-1 (LB T RIRBRN B Z
FRICHITEIS ZBIFEZITO TS, -1 £D-2 OFEAZAHENEDUICED, SEFETILERRIERDRI SV
ZHEAREEET D,

BARDERARTEL TE. @-1 [CBVWTESRLAINCEZHERICBVWTHEBZETHD Si7%IEEDRI YT
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03 SISWIEE DRI ZYTIEEHANS Si3% AT OTILZ=D L%EIN, UK 70%(FHEMRL TV, —/. D-1-1
(CBVTEHEERRNBOHENHDERIEIFEBERAOERINABNIRELTHED. TANZ> NOBENFE
LDENTVZEO0, ©-1-2 (CBINDBHRF. TUAMREEEANFH THD. BHUEHZINZ VR4 TOESR
ZFEATUUTOFETHD. O-2 BV TIEIIRITH T BORBEIREEE TR RISy T ORRIIREEZ5E TU. 31
FMBRMTIL Y- BBErEigE 193 Al OBIRZ T T U, A5y T#ERHBUILIREETO LIBS DHfrh'alfE
EIOTHED, FTEBDSEE THENT TIZDFECHD.
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RN R34 IR (EFREI) BIRGERRIR (S EIEDER)

FREE .

Si7%IZE DRIV TEEHANS Si3%U T OF =" L% ELR,
IR 60% 9 Bl DBRHE TS Z4ERAETD. EEORI5Y
SIRLAJUZHIFBa-Al FBR TANOEREEEBUEASTEICHAZV BIZRRTE.

R HIHOREL ERIRR : O
T 100g FREEDSRLAILERERICT 7%Si HV5 3%IZEADRLERE
ol BERVETRE 2. SHEESD 2023 4 6 AICPRIBESERRAS (S45HEE
&3 R 2 !
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WERIE | o2
e e =
Bl BAR FRIEE :

FANT SO MEE AL, a-Al 1B 295,

FANTSY MeRza-Al 18 ERRS : O

SR EHIEk At OEELE BHEH=E. BLBSORDEILZEDIERMERDRETETT
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& 4.3.2 MBSV I OD B ER - RIETREOZEL

Si Mg Ti Fe Mn Cu Zn
% % % % % % %
640°C 1.4 0.11 0.25 0.19 0.74 0.31 0.65
635°C 1.4 0.14 0.19 0.35 0.98 0.37 0.71
630°C 1.5 0.13 0.17 0.36 0.95 0.35 0.72
7o 2.5 0.15 0.14 0.35 0.94 0.50 0.79
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BATBRIIVTICEFNDETROMNEZRESE, BRTIRODIE(LEZRZELD(C, RN EZ(EORIFYT
DFRE. BLUBRRIITREZZ(EERIIYTIOVTRENENICBLLEEABLETZLCED. XFUTILT
O-02AzERE{LI B EZBIEL T, LUT OIREIZERMUT,

a. ERED Y -HICLDIAREAIROFHIHIRFBSUAERIRA METE
m Bz

IH1T LIBS O MTABE LA PDIRARZIREEL . IRATHENSERATHRIZ I 2R ZASMNCT B,
B IAFRHAFEONRR
(i YRSy TD LIBS 3&RliER

WE. P20 L Z2EERFTFERERNOERTDHELL TREENROE LIBS ZAVLERIE THS. I
TICTZIZZOARYSYTZERIFIC LIBS NMRFEEN TWS, TZTEY (EHAROD LIBS HEDIEE BN RONEAREE
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4.3.11 HERAAELRTINZZOLRIZYT

< 4.3.3 IR17 LIBS TOERIFER

PRk fE£R B5(kg) =ty
2000% 31 0.87 0%
3000% 345 4.80 2%
5000% 768 18.25 7%
6000% 2355 78.00 32%
7000% 8 0.59 0%
Al other 464 20.70 8%
unknown 566 122.50 50%
a5t 4537 245.7
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BENPRVESZD. fERELTE TR YIRIVA XVAUIEENRVIENDN O, flld 0.5% U TOE
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DIEEHZDNINDNMOTHS Y SERIREZITIFTETHD.
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FIEE) ZHFCREL. EMNEFEEIREARNEERMEE (LIBS DiHEE) ZHEL T, LIBS DT
AL —Y—D&ENEREIRA > b BEN(SEIRTS 3D LB AT AORFEZBEUI,
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5%9 8000 N5, #9 1000 #zshHiL T Al BUREREHET IVICF B IBRIC. BEPEHROEERE LTI A
hOBEIWS (JEIFmOEEEREDIL - ABRERUVEBEORVAE) 2ZbEE 4 OO Al 5 )V 21ERK
L. #ESRIERAELLER U TORERO—FIEK 4.3.13 (CRT, S, LERD 4 OB, & Al RF B0
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2o

ATEF)L 4 AIEFN 3 AIEFNL 2 ATEF ) 1

true_positive
positive + true — true_positive

IGU =

positive: FRIUTz R (BIZRER)
true: 1EFROMELL(EIZRER)
true_positive: FRINHco>TVS 8 (EIZREN)

mioU 0.63 mioU 0.33 mioU 0.38 mioU 0.30
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@-1-1 HBREERO-)IFEDEREEFHFE (UACY) (GRS : RRIEKXF)
BEMESORI Y TR IBEUAFINZ WP ZZUAESZ. M ERRO-)LiHEz AV TRUSHRES
B32ET. BEMZEHHREL . IEHET OHlHEIZBE 80 TW\%, MEELEERO — )L #SE 0/ B SNEEREDEIRE
% 4.4.3 [ORY . AFETE—WOKGEINIEREEROO0-ILO L, Y1 RILE I XN TES T -V ERZRK
U. O- ) ZERTEERS DI ET—RISERZFHHE T D, MEROEELIRO—)VEHSERRD. O-)LEENNEW
N T H D ENNSWVD(IC BMEEE (CENTCIRSERO0 - )LOERNEIREL Rl BMEE DS
WO-IMEITINZ. iB%B T — UM ELBZRWESZEO-LEDIBEFIRIDDIC. ERN DN HRE L RZHSAIEEL
123, #ERE(E 30~80m/min LHEEIRO—-ILERHED 20 BIEEDD. 1 BTER 20 B OEEREHER
B0 CNUSK LB ERE(CGEVAEMETHD, IR T~ REEE. RBERAOE TO7 M\ T7—IhKSE
Vo FOHEERFD/HEIRE (L 1000K/sec (GEL. HBEERO-ILEED 10 FLA L. #E3£0 DC #&ED 500-
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oo CORMFT(E, EROBRFELFERD, O-IVRE. BEHEE, BZ5HEIN—ELRDERIARRGET S/
(CRISHHR TU TV, RO TERAEZBIEIIHE . INSORMAN—ELBIEBIRETORE - S I ZITO0E
W3, X 4.4.5 (CO-)I BEBOFHSHIGNSOIREZELDS 21l —2aViERe R . COFIDLS(C. O-IUEE
IR IDREMENTROE RS0, O-)VEEL 1 FCEOYAIIWIRREZECERT . #HE&FMIBN SR EINE
’J(JDﬂ'C%“B(DamJ* W EFRU. COPITEEHERIENS 90 M TREPDREN—TECAD, BUNZ/NSZANEMN
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VTR RAFEZEMU TELEEN DD, ZLD/V\VEEIZRRIEAFMEL TS, L. RRIETZ
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FOMELSERO - )L EF S ZERT 5. RREERKIRNRDED, EERMATOHGSZRIAI L TEREE
BIRL. ZAtzBEIEN'BN T, NEERREEO-VEE. &RE, O-)VREMRE, B55E=S. S
REOIHFERMORBELZBIEL. RREBREDOME. FARTECIRII TS, INEEREBREEIZRI-Y -1
FETHMIS SR FR I LB THD. FHESIHI/ NSRRI DR R ZEEDIAA TRE(ET 5. N5
O 3 EOEEREDEAR. BRNZFLH TR 4.4.5 (ORTS
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(1) HEEMOBEIELCLZehE

BN RIFERMZFANDID. O—ILVELE. BERERE. FHA0—-)EIEOHEAESDEICEDIHERGEZEELT
HiEREVER, REBINAOFEZFANC, o, TNSZ/SEEEECEVUIEZUIZ T4 MO 5REFIEZ AN,
ABRTE

HEER(E, X 4.4.6 (CRITOZIIMONR-IEETHD 3%Si #4 (Al-3%Si-1%Fe-0.8%Cu-0.5%
Mg) TiTofz. #&(3ME 50mm DIRZHHE I it B ERRO— )L imEkk (\BISEERHE) TiTofz. #nEtEn
fThREER 4.4.7 (C. IHEHOEE%ZK 4.4.7 (ORT . #&ER(L. & 4.4.8 (ORI R TEMUR . #5E1R
OEREEINOFHEHZ—F vV EMTEERERICEDITOR, Flo. BIBEZMTHRSNISEREHEIRE 1mm £T5H
IR (CEVLMBL T4 #MEVEEL, 5I5RHERZITolc, 1mm B20 T4 MERFTOITIEER 4.4.9 (CRT.
5|sRERBR(SEIE 1T B2 5 | 5REMEL . s afEEERE 25 mm, 18 12.5mm O/)\EERER T (R 4.4.8) ZFAWT
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HERMAEEBUIHREIRONZ—FIvIICLBREFHADOHIZR 4.4.9 (RY . SRERMAFTERULIRE
IRTEINNEEE(CRAND. Tl ZHSIROUEEROERNSFHMELLREEINOIRRZE 4.4.10 (ORI
Ol EINNFEHSNBIOIED. AFRENSES 200um U TOEINARASNILED. x(FRHELEINARSN
D TH?. SRIERATENMEEZCREAN. EEE. O—-)LEOEMEFRmNMEN (O—ILEIERNEL, HFEE
BEAFELV) AT, BINORVWRENMESNERNMESNT.

[F& 1mm O T4 #O53REREDERAMUNMMSSNIRER T ORMREIRFIE %2 4.4.10 (TR, o, BFAMF
DEAFUZEIEUERER 4.4.11 (ORY, PEBHRETHS5/5R54ES 250MPa. HU 24%% _LEIS515R
58 310MPa. fHU 24.7% &MU, B 4.4.11 [LREERMF. SRERMFENENTHEHSUARNSERL
I T4 #OIEN—UVT HEIFREZNS D5 SREXER T DIMEE R T . HUMRW SR ERA TIERUIREEIRNS
PERUIGHA TN TR E OB THRETDFEAE ., sERR RECEEINREHZ<RENZ. INSOFERNS.
RVEERM THEIDDONRVEEZSNS.

SRBRSEF
Sei
= 4.4.6 SERM OB HERK (mass%)
PATE S Si Fe Cu Mn Mg Zn Al
HERY 3.0 1.0 0.8 0.2 0.5 0.4 Bal.
s
+F4.4.7 HEEHEOLREEEESRM
E’X .
O—JL<hE |_'f;: ; 300mm
'llaa : 50mm
O—-JLA+E FiE]
O—-JLEZE (m/min.) 20-80
eEEEEE (mm) 60. 100. 150
O-)LfarEE (k) (N/mm) 2 ~ 420
O—JL/BED {0
4.4.7
RN O—)Le5&EHE (Mg 50mm)
#+x 4.4.8 HHEFM4EABRMEE S
30 150 E-1 E-2
30 100 C-1 c-2 C-3
60 150 F-1 F-2
30 60 A-1 A-2 A-3 A-4 A-5 A-6
60 100 D-1 D-2 D-3
60 60 B-1 B-2 B-3 B-4 B-5 B-6
O-JLER b e ik 5 20 50 100 210 420
(m/min.) (mm) O0—)LfEE (N/mm)
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& 4.4.9 HHBEUR. T4 MERFITOTIE

TR

100

4.4.8 SIRHEREZAFEHEBRAR AR

I5H FH7T
IR (JrEEL) 380°Cx 4 ki
AEERE 3mm—> 1mm&T
b ABE S AR 530°C 30Sec — KiF—> LARS—HBIE — 80Cx5h
ERai] 515RsHER
_ R25
3I3RAR v
FZR GL=25.0, W=12.5mm T_\_“f—:/ ~1s
BISREEBRFTSME  FERERTAI ———@D -
JOANYRERE  10mm/53

WIW/NS
-2

LW/NOOT
-2

W /NOZ P
£-2

4.4.9 #HEREENT—FIVICLBEINTM

x 4.4.10 MrEERRICLSEZEBINGHMER

30 150 A X
30 100 O A A
60 150 O | A
30 60 A A X X A X
60 100 O | T X X
60 60 O A O e A X
O-JLE®R SEE PR 5 20 50 100 210 420
(m/min.) (mm) O—JLfErE (N/mm)
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500 30 500 30
mSIEME mN e B m3EHE mfiH e MU
400 RUBEm,| 2 wle Ouuem |
s ~ & 300 20
s * e e RS = 51383 MRS <
= PR “ < «
E 200 15 & E 200 15 &
100 10 100 10
0 5 0 5
A-1 A-2 A-3 A-4 A-5 A-6 C-1 C-2 C-3 E-1 E-2
500 30 500 30
m5|5ReME WS e Ayt m55REE mfiis e Y
400 - 25 400 . 25
® o  GUEMmIL, o FLIELIN
© 300 2002 © —
= <5 0 ey EET RS
- 5 = < %
{3 200 ges Bl 15 & E 200 15 &
100 10 100 10
0 5 0 5
B-1 B-2 B-3 B-4 B-5 B-6 D-1 D-2 D-3 F-1 F-2
4.4.10 BEMHTIERUEBERNSERUTE T4 M OMARAVFIE
*4.4.11 ZREBREZHTORXERY
30 150 24.5
30 100 24.7 12.8
60 150 14.1
30 60 192 | 146 | 176 | 21.3 | 11.2 | 103
60 100 13.2 13.7
60 60 19.0 17.8 24.6 24.2 11.3 10.6
O-JLELR b B ik 5 20 50 100 210 420
(m/min.) (mm) O—-JLEE (N/mm)

C1-3 O-JLfaE 5N/mm O-=J)LEZR 30m/min. sEEESE 30mm
C2-2 O0—-JLfE&E  100N/mm O—JLEZR 30m/min. ZEEIERE 30mm
350

C1-3

300

SRR T8 11019111 10 00 33

250 +

~

T 200 (8) Cl1-3 B0 24.7% 3I3RatERA THRERE O
=
E 150

2 C2-2
100 §

50

0

0 0.05 0.1 0.15 0.2 0.25 03 (b) C2-2 {01 12.8% 5I3RatERA TRUFERAFEDIMER
veH

4.4.11 BEMTHERUESIRNSIERLUE T4 MOSH—0F RS BRREROIME
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N3LEZENTVS, $HiS0-I)LREACEE (J0X)\vF)  FB (O-VEERECFEITAE) OENENDEE
SN TICEOTSURO-IVEFRL. REBNICREIZEZRAN.
slBRY5 &
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(ORT . REMERR(C(F, #E. TEHO 2 BEGEVS. O-LyMUSIRE 3 ZHEEUHE0- L2 FRU. &
4.4.13 ([CER&(CAWVZO—-Ly btttz B 4.4.12 (CO-)LREORRZ R T .

BENHHEIRZNS—FIYIICED REOBNZRANC., Fe. HERICBILIEZITV O MEUIARTHEIDAL
R&4TV\ DAY T OI—F—BBOBNINDIRRZERER I B E(CLDRMEEINZFHELIZ. BOBAZE. p32mm.
ROLE 1.6, UDINRFEIE 3.4kN T1To1C,

R

NI—FIYIICLBREOTHIERZR 4.4.13 (ORI T3y MEHEO—)L TERUARTEEINA RSN
BEASURO-IUCEOERUSSER T BN EE N, FRDAEROEREZR 4.4.14 (ORT . BEOD
73y hO—-)LTEHGUIARZ AL IEhY T EEINDRENN, B25U0—)L THEUIRe R LIthy T T
(FREBNOHENRDASNT, LT, FEEFZOIO- I THERUAREEBERROD - I SERUARE
DEEINMIHISNBIERMESNT. COLNS. FEREROSMEBRERLDEEINIIFIZRMENSEE XN
Do

& 4.4.12 PESHOMERGIIESRST

L% R P
O=bF(mm) = . o = 4.4.13 SEFO—Ly hOALEE
O—-JLitE& &l P EyF (mm) |H WEE (mm)
O—JUERE (m/min.) 30 =5 181 0.91
FREEEE (mm) 100 e 1.27 0.63
O-lmE 0 (N/mm) 20 e 0.01 0.47
O—JL5SAE] ;]
b Eadi:i] FESERDT—F Vv Ii%
o
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"
jung]
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4.4.14 BAEO-VCEOIFRUIEEIR O MORBDRAAC S 5 REEINETAT

(3)iE &/ XIVSEIRAARC L BeE

HEELRERO—)LEFECIDERUARDRE(C(F. FENBEERNIRN S LN RSN THD, coT0S 17
DETNEETHEHERMICIVIRIND . BHNBEMERNIEETZEREL T, JXILED—)LOEREFECH T
BBBDIRENCLDEDEEZANTED I BBOFRKELO—IVERBEDFERMDMC, JXIVORARPLEMEE
WEEIDIEEZSND. T T REGEM LCORND ) XN EHORERF 21701k,

SER(E. 18 100mm DARN'EHIE CEHMEELEE RO - #nErE (\EIRERME) ZfERL. B2 IR ZIVRAR
THIGEERZITV\ IREIRRE DS, BIUREENEIOBMESRZERMUL, & 4.4.15 (AREILEIXL
FARDARFRAIE . B XINCEDBENIEFERORE 2RI . OBBDO/ IR, QBRI ZZEMUIL/XILT
(&, BRI BARERD R AN, BRI OZM(CLDEEENRA Uz, OIEFAZATE, £EA'EEETHIN &
EBRERRNERDB NIz, @REEJXIVT(F, FERIRERNSE ZYORENIS VRN BREE NIz, NI, BEELDEE
WM E R UL T/ RO -V OIERR SR ICHIT BBV NERD, R TOBZOIREMNE NIz
HEEZBND, —F T @RER/XIVTRVSEV R IR #HERIC—EBIEL Tz, ZOLSIC, JZILD
FARY® JZIVCRVWSRIEMA DR VLD, SHEARREFAEE(LL., JRIVSEIREDOEFSNETEAREVIENEA
BheRofce CNETORRENS. JRIUTKOHENZRMAEL T, BEEFIDZR, BE (JALEO- L O
(CBF2IEEZNECID)  IAMNEETHD, SEINSZ/ILT ISR/ LN ZAFRL . HERRANOFER
HEI Do HHE/ AWK EHERIMR

TV CMEEURL EE/AL RE/AL
4.4.15 W&FURJZINORERBIEBSNIZEHEEIROREEER
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@-1-3 LEIERFHMORELZTETE (UAC, #FREAFR. AEERIE, 7Y -, RFERE GHD.
RFHIE)

i@ 600mm OHEEIRO—)LEFENRZ . [NIEFEREEREEE I DINETHUFLIZ. 18 50mm O/ BUSRERHL(C
LPNEERIERERIT, BFEMEVRRZED. SIFHMOMD%ZE 4.4.14 (TRY. K 4.4.16 (CSfE
ETRRULHSIRBERETERULIHER. TNTNOIHSIROMEEERL, TNSZSRIEZEURORME
DHMEREEZRT . SEE CHERULEHER T, JOROBOWRENMESN SN IEAUL TR I LEINZE S
(CRDFBIENTE, —75. BEETHELARIICROFVRENESN. SEETHELARICESNE
NFRDITEHOEDTHO, BRIETHHEI BLICLD. LiEH TEEINMIFIEN BRI ERDANTT. TNEN
OHREBIEUHER, BREHGSUARESEELUARTE REERBINDZ(RESN. EEEHEUIARE
AEEEUART(E. BARREINEERSHSRN k.,

BRIERATERUCERSIRED. T4 #4. O #4. H19 #, ehEnZzitfeL. 1-Y- (L. = nTho
SUWELAEZER 4.4.15, BIOMEUFEZER 4.4.16 (ORT, Flo. TNENOIEH—UI HilERZR 4.4.17 (C

9

F 4.4.14 FERM OB HERL (mass%)
PAvE Si Fe Cu Mn Mg Zn Al
HERY 3.0 1.0 0.8 0.2 0.5 0.4 Bal.

{HisEaEhIS {EferEs s
JHAfEE  56N/mm H)EAfETE 0 N/mm

. HEA0—)L A vy T 1.3mm MEAO—LA vy 2.3 mm

= &

< O-)LiaE >

A6  @heEEmEN A7

4.4.16 PHSEEDECLDFHEIRRE /B EERKREDEL)
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#x4.4.15 SIETHE
BE ESEs
HHsIRE 3.4mm
B [} | 2.0
EANIE 360Cx4 h
BEIEE 1mm FT/HRIELE 0.3
G T4 [9) H19
EANIE HAI 530Cx3# —K4% | 400Cx2h
(IKBELNT—E51E)
EESER) 1 3R
= 4.4.16 BRI
T4 0] H19
5|5k A Y 5|5k (i3] Y 5|5Re&E (i3] 103
(N/mm?) (N/mm?2) (%) (N/mm?2) (N/mm?2) (%) (N/mm?2) (N/mm?2) (%)
EXEFEITAE 309 166 23.3 187 81 25.1 317 290 2.3
EEEASE 288 167 12.0 181 82 18.2 325 297 2.1
AB (Ef7/AmM) 348 259 19.5
N AsH&S5. ABH2 n# &3 B
"= SABUH  24.7% SAMU 26.8% n# &3
350
350
300
ey
300 // ' 250
250 ! ©
© / : S 200
o 200 1 = = il
Z i 150 o 1
n 150 ; E :
2 1 ! 2 100 P '
100 EETAAME . — EEETAM \
R IR EEERAA oo ERERAE N \
0 : B 0 : ‘ ;
0 005 01 015 02 025 03 0 005 01 015 02 025 03
vIH vFH
(a) T4+t (b) O#4
350
300 P :
]
250 '
T i
a 200 H
Z 1
R 150 :
2 5 :
]
50 :
0
0
0 0.02 0.04 0.06 0.08 0.1
VTH
(c) H19#4

1~ T XOBUFT, HEE

M 4.4.17 [5H—UITHEE (a) T4#4. (b) o#f. (C) H19#

=

=l

HERO-)ILEHE (BEFR #itELC C) M IREOLMERR

SKEREERT %, I, LERAELTIERIETHS D CHE. BEELZTOIAREINTHRAELU. #itBL C C
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TV, ZOIS. @EVIEFAERTREHDN REEOD2 DC #EMOBNRAZ G EE>TVST — A%
W 2, SABEFELRBEL TORWMATR THD . Mo THRAZREREFIK RERPE TEH2N . MR MRS G
MR TVBEE Z5N D, MERMELLE T LTIV IEEMERENINZV\EETREENZ  MER)
(DN REFRETHD DC IHEMEHiEE CC MTIIEBEFEENERO TS, K 4.4.18 (C ASTMG85AL BE
stBRZ ESELIBROME 2RI . DC $HEME—ARNBRILEREETH N, HitEL CC MEHREICEENLND
TW%, X 4.4.19 ((ZNTNOREOMNIEEE., SEM-EDS O Fe & Cu OYYESIBE%RY ., DC #($HRE
AEIT—THIDCHU. HEL CC M(EHREPOEBEIINAE, FRBENTVRLHERIEN S, FIHIED
Fe. CuhMgioTWV%, CNHEBAZREDZDR RO TV RIEEEN®Z . HEE MDD MEZDAN=
ANEEEICSEDFRETHD.

*ASTM G85AT
KB CCHt DCH

iy
ac

4.4.18 #t2 CC #1& DC #MOIREAZRE

¢

DC #

TR CC #1

4.4.19 #tBY CC 4L DC #AORREBEHEMR D10
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HRZAFEMROFME -2 ITENEC K3 HMmE( LR
HRAREBR2-2-1 (UACI. WM IEXF)

WRARIEEHD-2 TEEBEMENRIOEVWSAIIVEEEEZEARVI AN TEEMURZEAEDESILT.
SREABSEMRAMRIE LU TERT 3L ZBEL TWS. EXVUTHINTEL TEIAAFTAFEIER@-2-1 T,
BEATARINI (HPS) SLUREUCEIRERRXRIENLEUSEXSARIIL (IF-HPS) ZAWVz. & 4.4.20
(CHPS. [ 4.4.21 (C IF-HPS D& %Z/RT . HPS (3 L FTENSEEZMIBNBZSA REREIETARESREA
WIUI HES5Z2FETHD. TOVI HEIRBCEINS T | IRBEXSTA REDH TRESND. ROTREH(C(E
RO A ZDRFFEEVD, A XHAREBBEEMEST . A51 RAFTERU., RIS, ZIT—EDRFA
ReE3EEZD L. ENRRIEOH I L TAREULZBIRELLIZEDN' IF-HPS TH%. X 4.4.22 (C IF-HPS
T ZHLIS > TIONRERY . BIRIEDLUENBAEEICR X 2D, REREEZRIRUERTHD, KERE
23R,

4.4.20 HPS DR

(@)

Upper anvil

Plunger
Lower anvil

Sheet sample

(b)

High pressure High pressure High pressure

l : Ff’ £ |
VP

| 4 ¥
1st pass 2nd pass 3rd pass

y
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4.4.22 IF-HPS TERIEUARMIMER

AED S TINOVERIST
WRERIEE Q-2 TEIHBEY>TIELT, %k 4.4.17 (TRY 9 OMERDTINZZIAERZFRUIZ N—2
BEREVTAIIVERELT, $EELTEDNS ADC12 tJE@Mth@Dﬂé 6022 OEE@ZIBEL. TNZ
B, MRAREBO-1 OREYRRBAICLOTRRURICIRESN 5Bk Z ED. KO0 8 BOEE
([DNVTIN=REEHS Si. Fe. Cu. Mg [2DWT, UBA ’7)Léﬁ’i¢’ﬁ;§%@”55§—3(i§§bb5é%ﬂﬁﬁ@%ﬁN’E*“b
BIETRORNEBOREZRET LU, A—AE&R(E. PIVZZUATIERERAINTLS DC #Hi& TRISL
FEEDTHNA. BAFRFAFEIEEH@-1 TEML TOWSAMEEREEBRMEZ ERULHEL CC HO5HlZRMUT,

x 4.4.17 AEULEECFHENK

HLMERHR (W%
ae4 ( )

Si Fe Cu Mn Mg Zn Al
R—E5% 3.0 1.0 0.8 0.2 0.5 04 Bal.

R—ZX&& CuLX | 3.0 1.0 [<0.01 0.2 0.5 0.4 Bal.
R—ZX&%& 04Cu | 3.0 1.0 0.4 0.2 0.5 0.4 Bal.
R—2&& Felll | 3.0 0.5 0.8 0.2 0.5 0.4 Bal.
R—2&%& Feld 3.0 2.0 0.8 0.2 0.5 0.4 Bal.
~N—REE SiH 2.0 1.0 0.8 0.2 0.5 0.4 Bal.
R—Z2&% Sitg 4.0 1.0 0.8 0.2 0.5 0.4 Bal.
R—X&€ MgE | 3.0 1.0 0.8 0.2 0.3 0.4 Bal.
R—X&% Mg | 3.0 1.0 0.8 0.2 0.8 0.4 Bal.

4.4.23 [C DC $HE&ETRIEUEEEICOWVT, Feilid HPS t° ARB &L \Wofc BRI AN TICE I 2 RIEPE
ERDBREIEZERDODLIEZRI . DC #5154 . 520°C. 4h DIFE(LIIBZEMMUI. I9E{CUIREOTEIRZ
480°CICHNZAL . FEEH(OE I CE TRRIEZEZZERML. #REZ 30mm H'5 5mm FTRUZ. 20, ERE
BATARE 5mm OMAA % EEH(OEL THEEZEZEMUZ. HPS (LT 200[C0WTE. ARIEH 0.9mm (C
1RBFTHEIZEL. ARB (CHFTREDCILTHREN 2.0mm (LB F T/HREELEZIT O,
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Dot D) HHILE MUMEE o) AMEE
520°C-4h 480°CRAtA, MDHPS,HPTAIZA t5.0mm=10.9mm
t30mm=t5mm  QARBINTFA t5.0mm=12.0mm

A E AR

4.4.23 DC #EMOLEEEROES TIE

4.4.24 (CHtBL/AE RSO —)L(BARE, #it8Y/#8 8 CC) TRIELMRIOERVS AN LRID/SEEZENR
DEGETIEZRY . FHEDFEDELE THEEL CC (IREN' 3~4mm, #&EL CC (IAREN 6mm L1382 TWS, FIZ.
fit2e/48E CC #MDOIHSTONENREN DC HEMELENTRNCENS, BIETROBEIFENZ BT, )
[EN' DC S ELERTEL Fo. BLVBEIBEZHERTI 3. DC IS ERRD, 1IB(CAIER, ZARIEEAT
DITHEELDHEMUL. BREIELEZOIREE DC A TOBBELEREBFLUE,

CC /) SHEE
\ EECC tBmm=0.9mm
\ $#tECC tdmm=0.9mm

\—/\/\/bf 5 E BE AR

4.4.24 CC &M OGEELEROEES TIE

4.4.25 [OBEEZERN SO TEMLER 2R SBMEALIEE 540°C. 30 DORIUELR, KIHZEIR
B, KB ROMBHIERFFNCLRFIENED S, [RAIGHRECTREL. MREREZER(CR
fzo UDUL HPS, IF-HPS DI TRHCEMARERENZIRERD, BRAIRIFOEENEUBDITENS., KHE.
AREBAOREODRIC, 7 BEZERCHE. BRI ZEDH THILT, HPS, IF-HPS OTIZ(CHEVTHRINE
RICISN SR DZE(CL DR EZERSE T, MtEL/H8EY CC MIHEMREN DC #HAELDFHNCENS, BiETk
DEBENZVENRIAFNZDT, BMEAIBZI TRV TO HPS NITEHEMUR, FeBRESVIHIN
T ORE(CEFRUIRZITITE T ORI D EBitAH 1T,

BRI
540°C x 30min

w.Q. iSeubUsE

HPS,IF-HPS,
ARB
AT EER

4.4.25 SREELEROINT - UL T
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B RER
@-2-1 IF-HPS ZRVVeREALHLbitT

IF-HPS OFFEDRIEZFEEL T HPS #4 TOHMEFEZ B, B 4.4.26 (C DC #HELN-XER(CHET
BnEEENR, FBACAIREE, HPS TASA RE 5mm ELHBEE. R34/ R&E% 15mm ELIIHE D5 5REKER
OFERERT o BRI O RHIKBERY 7 BRICSISRERZ L. HPS #HIEA LR TOKGEE
EmbFhe 7 BT T2 RiEUIA# TS SR ERZ RIBU I . IFAMEIBRDIRRENS HPS DR5
A REIEINCHE, . BI5REEH EFU. HPS15mm TE35I5REEN 635MPa (GEUT, &z HPS 4435
FIEEAA L LR GREIEATZT TRAEEMEDIENME RSN, 51 R8 15mmOFINAS1 FE 5SmmdEDiREEH
UBIEARUIZ. 2OELI(E HPS BUHAIIVBEMRKR T IV ZZUAEEDERE - SEHLE RAHZTOTATHBE
EZZBNTI,

700 28
afth @3] g = K(::10)
600 170 @5 |5R5E - 4
' 540

< 500 471 20
o
2
U 400 362 183
EE 326 319 E;
- 300 12 &
'S
& 200 164 8

100 3.4 4

0 0
AEEER  SE(EnBg HPS 5mm HPS 15mm

4.4.26 N—AGEORTEN TEUIERATOMRIO 5 5RIAERDFER

4.4.27 (CRIESED HPS15mm O RIO5RKERDIEREZR T . LWITNOMREFMELIETOHKIBE
EmEFNE 7 BT oD T2 # T3 I3RatERE R, SEREUVLEEOHRTHE Cu LAGED
HPS15mm £ TO53RKERFER (515R58E 473MPa. U 14% )P rhfE B4R (515838 400MPa. U 15%)
Z(FRERUIAER RO,
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HPS 15mm

14

n it m53RES mHU

700
635

54

I
8

35

it 1. Bl3ki4&(MPa)
8

200

100

560

648 39

583

556 54

AN—2 CulbZ 0.4Cu Fejit Fei SiEh

4.4.27 ZFEESEO HPS15mm #0535 | 5RHERFER

Sitd  MgE, MgiE

(%)

4.4.28 (CHitB/#8E CC TRISEUIN-ZXEED HPS15mm MR35 I5RERDFER%E DC #HEDN—-X
ARV TRUCHERZTR T it CC. #2L CC OFMALE(C. HPS ITRNSEMEAIEZ T ol Rl D75
B CAIRZITORI OTAARIELER TR IBRIBE NS BB Z TR IV NE DC #HED HPS
MERZFDOSIIRMBE LRI, — T3 THIEL/HEEY CC TRGUR—REED HPS #OHUE, LWINE DC #H1E
DR=ZXEED HPS M EDEARIO, CNIE CC MEREDRFEICHRI DEDEE RSN, 51, CC M TRIE%
EURVEGOEEMERTENE, MUNE DC HEMERFU EDBICRBENHIFINS,

g 8

ffit 73, 515R38 S(MPa)
8

7

628

584
563

518

N—2E5EDCHE N—2EEHECC X—2EEHECC X—2EEMECC X—2E&&HEICC

S EEH Y

A EaEEL

EEEESY

uiith m33RES w AU

B LEEL

A E LIRS Y

4.4.28 DC SR UHitEL/HEEL CC DN—REED HPS 15mm MO5|sRitERIER

HPS (&2 RIDEEE - SEMH L EIEER I LN TSRO T MBOXREUEDHD IF-HPS TOHITZ:
Hzo IF-HPS T3 HI2ZIXT SHBOID . M TERERN TEBDIR THRIOEINAFEAE T BTENHD, KEUE
ERDRHIC, BINBNN T TERRMFERNEERD. B 4.4.29 (C 15mm-1P DR TIIUR-2EE
(DC #51&). & 200mm O IF-HPS Y JILOAMREE%/RY . IF-HPS FTOEAMHE HPS #MEBUTHS.
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15mm-1P &(3 1 BFR&IZDD HPS Z2—E(C 15mm R34 RERTERMA TN LIULIEZRIKRT D, 15mm-1P O
A TEIMBOIREBCEINDZCFEEL TV, HPS MDIZE . MRIEARZIIRSE TN TS RZEDDH, ElN
BN TEAN IF-HPS T HPS LEMROFATIITZERMEI DL MTHRHRSNTVSEFEHERSNTL
BROEPREDALTEINIFEET D, B 4.4.30 (C 3mm-5R DERHTIITUNR-ZXE®R(DC #H1E). 1RiE
200mm @ IF-HPS B> JILOoMR%ERY . 3mm-5R £(F 1 HFR&ID. FiE 3mm QX541 Rz 5 )V (2 FE
F )OI, #Z54 K& 15mm D HPS Z1TolcltZRY . BH. MITEMAD R (EETRASA FeEMELizC L%
BIKT 3. CONMTICIOTHRION T R(SHIRENBEFFEIIRENBVEFFO AL A NEKRD, EINBHITS

BIENTENR, DC #HEUVCEERIOVTIN-ZEEUHIDOERCOVTE 3mm-5R OFMFT IF-HPS 21752
ET. EINORUVRIE 200mm OMHIZ/ERITHIETTEN.

4.4.29 DC $5i5UER— 22D IF-HPS HMOIME(II T4 : 15mm-1P)

4.4.30 DC #HEUIN-ZAEED IF-HPS #4OSMER(IN LS4 :3mm-5R)
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4.4.31 (CHitB/182Y CC TRIGL. MREIEREREMMEALIEZITOA-X&E0IRIE 200mm O IF-HPS
MONMREEZRY . DCHEDMRIEFUL 3mm-5R QA TEINBINITE . B8, #EL CC D IF-HPS
MTRANZEINIBRIEZEDERPETEC THD, IF-HPS TEUZED TR,

fitEe CC #&E CC

4.4.31 #tB/t@E CC TRISURR-REE D IF-HPS #O5MR (I T%AF:3mm-5R)

@-2-2 ARB ZRWEXE(LHE (UACI, FRIFKTF)

AAFRERIEEQD-2-2 TREXRVITHINLELTHRORUVEREZ (ARB) 2RV, ARB NTFETE
50% CIELELIARZ IR, EREDETHEE 50%0E FZIMA5FETHD. 0 1ty MeigEiRI LT, R
DEAERKERVTHZEATBIENTES. X 4.4.32 ([C ARB DIRAR%ZTRT .

4.4.32 ARB DETX

4.4.33 ((R-ZEEDBMEFFRIEM LR E (R Z EREUMRIOB5RRERD S-S 1-T
ZR9. 100°CE 170 CORFNEEEFVI NG, FAMKEREL TYTOEyh—RIESIER TRE S MESZRU K
WIEFREEUZ ATBSRCIOTEIREER ERU. Fe, BaE 170°COH 100 CELERTEIREEN S
13%—73. SI3REE OE VMO 7T MEIERBERICH DT, 170°C. 5 BB RILIEAT RIS 3RES
399MPa. U 17%ERD, FEER(515RES 400MPa. U 15%)Z(FEHERUFFIEZFSNI.
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450
400
&350
<300
g 250
%200
©
g 150
2100 — A E M —— #44{£100°C100 h

50 —— ARt 170°C 5BSRS
O L L L L L
0 0.05 0.1 0.15 0.2 0.25 0.3

nominal strain €

4.4.33 N=Z2EEOBMMEFERUIFNLIBROM ROV T HERER

4.4.34 ((R—AEZR(OVTERERINTRMIBRAZIRTT DI, SHTARAL BRI TIERUARM OS]
sREXBRIERZ . #HtEh(C5 I3RS, BEICHUELTIOYMIZEDZERT ARB (FVINE 1 NZA(BRIEZESR
50%) Tdolz. Fz. BRI 7 BEBUIRUTITOMR, MELHRUOTOY M TEEDHBE. BHARE - FHUN
L= RADDOBIMRITEOTED. ZOR T, BRRUTEHCAIEZITOIZIER(C 170°C. 5 KEEO A TEN %170/
R=AGENREBREMISAL. 55R5#E 399MPa. U 17%THol. SIRFERDDICKHER ARB (& 1 )¢
ATHRTHD, BAIBERAHILOTIF ARB RUTEMNREFRIRI 52 ERUI,

500 ,
as0 B IW+ARB +  4,v+ARB+ag100
*{wiARB+agi70! 29170 34/E400MPa
o 400 F------ P—— a _IwtARbtagl/V. = 7. - e TS sl
a i e agl100
2 350 } ;W . 1w+ag100
° \ | 1+ +agl70 e
= 300 Y | iw
2 250 | ARBHI T . :
£ 200 + ELIE ; BMbEE
= 150 b T J
& 100 | &
50 | 3 AL 0D
E—l
0 1
0 0.05 0.1 0.15 0.2 0.25 0.3

Total elongation,e

4.4.34 R-25EOZENNTHIURRMATOS 3RS RV DR

4-62



REFENROFME -3 S HERZECLIBETIIZUAMOSHEEMANE T IR

Si > Fe BEDR M TREZE(CE . DD MEBELESERO-IIHEREEIFMEFREELHHEM. BIET
HESNZBETINIZULMIE, SBEVES. ZRESORSMEREDFENKREKRRD. COLIBRMOTL
AR Z IEREC TR T B(C13, SR OEZEE ZSBE(CBIRT 3OO FETIL (UUF. #BETIL) O
WAL D, TH. BMOZHISHFFEZRIRIIMAETIL (LT BRBEE) (3. TUARRCHITD
IS VT HOTRICE AR EEZRETEBLRERTHD.

TUVABHES 21— 2 AL AERZNTOSR#RBIEREL TR, SEKIA Hil'48 NAEISNTULBH FHITIL
ITVLMOZ IS HEFEOBIRABEMEVCEN BN TS, Hill'48 (CRDZFIRFFRBIZREL TIRESN
YId2000-2d (&, ZILZZO LM OFFHEOBIRBENZVEENTVSEO0, BEUSX—5ZRTEIDH(CE. =
MOZEISIVRECAET IHENE D, HF AL T-YQ-1 TEHENET N BESEMOZ IS
MHEERES BIcsh. —AXEIREEESSRERER(CANX . +F5I5REAER A Z AW Z#h5 3Rt ERz1Toic (K
4.4.35) . EFIVBAESEME. EHEOE TESDENRSNILEOD. ZOMAT DN TEE L IR EDFRERS
R)GOEPNEK REVZBICIFFIENMRERTEEE D, IREWZBIC 4TI Z7T(C. BFFABEER

(von-Mises. Hill'48. YId2000-2d) D/\SA—5%ZEFELZETA. YId2000-2d (&, HRERCLDSFLEIH L
FHOLNREZRORERBIR TETVSIENHER TSR,

| W) LEIG I EET UL
Recycled Al 4 —-—
o.:0,=12 ~ 2 =2 !
© [ X = o
% 300 . o C
N o >
© : 34 ~ 200
@ 200} ) [
§ - s
%
(%] !
$ 1oof s ‘ ’ @ ! |[Recycled Al
[y = EXp.#1 y = 2
= =Exp.#2 x -05 1 00 L i || £§=0.02
. , | | - —Exps2 = O  Experimental
-001 000 001 002 003 004 ~ag— S == von-Mises
el ; ; = = = - ~Hill'48
Logarithmic plastic strain £° = = Y1d2000-2d_Model_1
(M= 5.45)
(©) oxioy =1:2 0 | | A
0 100 200 300
" . = True stress o, / MPa
B - 35 [9REER :

4.4.35 B, Z#h515RAERICLD. ETINEEMOZSEITIFFIHREEET UL

FEROHEESISREAER. —#55RAERE B UBRUSBEMBIET N OZ HHZIREES 216, EEOTLR
BRFZERAZ S 21— 23> O E TS BUED—2EU T S/BMOTVAITRRAZRERZI T\ TUROUVS A LbE
RETBLEETEIL TS, IRTE. FATEHImEL T, BIfF SR THS A5083-0 #MZX5R(IC. TUATRRAZOEEEL
BRES 2L —2a TV BREMRETIIOBRAMNRIREIZITo (K4.4.36) . 221l -3 iERELR
IBE. B Hill'48 BFHRBEIEZRVES 2L —23> &0, BIRFFARETHS YId2000-2d ZRLVES 21
=232 0N EETREVLTNBRORATVI H2LBRTETHD. FRBENRVENHERTES. 5
#. ETINBESEMTHU TERBROFHEZITV. RIRFHABIESERCLZ TV AR 21L— 23> OFAKE
ERENRN, BET DAL TEEIN L E R T .
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OTHAE
0.18 @ SREEES LG
ERRE R & < AR

e 0.16 ] - :.. =y -

2 iq"w%'-", e W“‘”"‘h‘"ﬁ'

= 0.14 ‘ —

&P o =53

% = - - e
0.12 - CAE(HiIll4g")

5083-0 « CAE(YId2000-2d)

0.1

-180-135 -90 -45 O 45 90 135 180
[EIEA PN SA1I[deg.]

4.4.36 A5083-0 MOIVAITRAZ EHEERES 21l — 23> DIRO T HLEER

ERMOZSHIC ORI 2T ELL T, LROTF5 IR ZAVE Z#55RRER(E, ISO P JIS &
LTHRASEESNTOBZEEHD RBIHNBNISGRERE THD, — 75T\ iRz K I B(C(SFAHD 5| 5ReHER
W MLEESDRE, IS RAMERE A TERIAM SV CEN B meen ., EEROTVAKAZSZ1L-23>0
RIZ T FETDTERLTORN, OREICZEIS 2 IRENT 2F AL LT RE/ UL DR AZ R T
U3 H3IsRERE AAHEDRIIMELZ AR LR ABBREBREE I MRERINTHD, INZBEYIVZZY
LADOFHMISBEAY S L5 TEL TLS.

COFEDRBELL T, FHOTH5RAER TR CERRERFIENARETH DL, e\ FREXEIBERVT H
EENMRVCENETOND, FEHU T H53RAERE. sHERA OIRAS MZERZIRUICREE TS 05R3126(C. Bl
SRR DAL TRIAN D5 IRAG MRS ZIEGIEL TWS, 2L T, SBRF OER 2 F vy RICEHRSE D
&, ERF OF vy I HEAEBCHIEIRZ ISR TADMI 5, UNU. SBRRTR TIEERI ORI NNNELS . i
BRIETEN AL IECRD, Fle. M OBEMEE (OES SAEERIN T2 (CEMN TRERME TUTUES BET
WZZOLMSEHF OB EE (R LDBENZ V. COREECRLAITHS.

CORIBZFERI DI, SMERF FryJiE AR 28R T 2D TIIAL, (ERA ZERZEPOIREZRASE Tk b
BEFAEIRFIUIC, SR P ROKEBHECUIHINN I ZMU . 2+ (CUIARE T, 5l53RaiRz1To/. €
DFER. MEROIEERZRED I TR, SBRAIEZ ZEN(CHIETESLICAD, Fz, RHELDARVT
HEDFFEEERERTED LI (K4.4.37) . 51 HEEREATHRIRULET NV BESEMOSHIT IS
MTHMRIET VAL, 2221 — 23> FARGE O ENRZIREET B,

400

.| A5083-0, RD

&
=
&
g
£ e
S 5 &=

O L 1 L

0.00 0.05 0.10 0.15 0.20

Nominal strain ey /-

4.4.37 FEUVI H5|5R1ER 1518 — Z2AIR%
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BEVINZZU LM OBRAFHMEZITICHZD, ZOEFMRETEL T, BIFERTHS A5083-0 MZITZRICKD
Bz (RDLE 1.89) HIUBRDAAZ (BDLL 1.38) ZFEiELL. Fe. IWESLUVHEBERFERRZE00, IRT
mEDLER DD TIVZZDAEOEIFTHS A3004-H12 #ORAZEITOI,

ROBFZUIEHYTICRERBIRECTHESY | r BORSEDES DEN NSV ENTRIEENT OB DR
RICOFREFERMOERRETHOL (K4.4.38) . RIEOBROKATIE. IITEHEAC/>FRE R TE
RIDFEEURRZ I 2enTERNOR (K4.4.39) . RRFBEEODRODYTUIE DL YH — IS AIEL.
IR B Z LEERUIZEC S, O #HFITTARITH LI 5> DR DAIERES RS LR U TR EL TWSZEN )
hofz (K4.4.40) o LESD, TEIRRAZ DL TAZAAZ T 3R ONN TEAEIED R AL (CRZET BTesh.
BETINZULMMTREYRRED T, FHiiZRMEY 5.

50000 110

45000
40000
35000
30000
25000
20000
15000
10000
5000
0

83
A5083-0O  A3004-H12

. f ge
80 32 85 84
c ® -

s 76 77 77

70 ®

65 |08

60 \ P ——"
Stk INUF Y 2207

(1.5¢) (0.94t) AR {Bse it

X 4.4.38 &OfEE (14.4.39 &D-BRDFER(AS083) 4.4.40 ROHyTiEEHT

103

A/ FEEN)

BEYIWIZULAMOBMEEEZNICEIZ TV AN TAFHEOSREDLDICE. BETIZIZYAMOMRMEERR
DO FRZIRIC TR TEIRIMNBE THSD. ETTARAFTTIE, ZEH5IRABROERFEROEUES
I1b-33> (EREMBRERE) 2RVN\-Fr)l Ze55RRROGTERERZIRT -T2 REFE
BitzRWg. TNICED. BETIZZUAMOBMIBERNSER DR EPMRIET N EEEREE T 52 AT A
ZFRFEIDIEZBERET D, EBIL. ZOZATLOTINTY ML TRANZMBET N ZBWEKRRES 21 —33>
ZATIIET. BETINZZULMORNERCEDLSBHEMZEDADE, PREOTL NN THFMEERIR TE2ON %R
B TEM PGSR AT AORFEZBRIEL TS,

WREFRT, HFETEED, BIFREMITHD A5083-0 M2 RICEELIATLAORFEEITOTVSD. (FUD
(C. HEAaEOESHEM (R ZAE (K 4.4.41 £) U, eNZANT-HETBIN-FrIL Z8h5I55&
iRz EiE (4.4.41 AR) Ulz. ZOFER. LELOZ#515REMER T/ANTIE I -0 I HRRIROFE 1S
H (FAMEEHLIESD) 28BIRIZLZRUE (K 4.4.41 ) . CO&STHEEREEENTN-FvILZ
#5RER T, R4 BRESHEBZIIOVIIZUAGE (RENRTIVZZVAGR) ([CHULTEMIHIET.
1SRy NI-IZRAVERBF B OIS OilRT —52&R/U. S50, Z20illRT—45% A5182-0 7)==
DLAEERCODOVTEBUZ1I-INRYNI-I(EEBFBIBILT, A5083-0 HICHEMIGTEOREFEET I
ZREERUIZ,
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RERFER Z I BIR

Om
L W R S AP Sy 35
Q;y:f!“‘.-"ﬁk'{f_, : o " [~s083.0] Expenmcna
e S e e ° 300
r"“ £, 'Q,?-"ﬂ."~ ):j Macroscopic scale T = oo
[0t o e R f '] ~ s &y 0.01
& .,'r', " Q’}_\ i 4\ e = A 250 = .02
353;?‘ LS A ¥ ) o ” 0.03
B0y S ‘Aﬁsw "'.}1‘ & 200 " 0
1"‘}2v'[,. Z -
“ .1;",:’!‘ 2 £ 150
g M;(‘vh. e N o 100
" ,%"3 AL - E
r:':ﬁ; ‘{z’h &: 50 R
g & Sy il
- i :ﬁ‘.’: E h ¢ 0
w Nodal velocity 0 50 100 150 200 250 300 350
A5083—O$Z True stress o0y, [MPa]

g8 AT JN—F )L 3 3RE R ZMISTIHSIE

4.4.41 N\—=Fv)L Z#h5|5RRERIC L DFRM O L EHE I HFIEDOHETE

WA AZ S22 —2a 2 BEREICEM T 5 LT 7ILZZUAMAOEBEE AT EATE(CREL. BRI BTN
FETHD. AAF T, 50TV AREZOFRICEVWTEEERZBHR M. TURRRAARDITI T )\
DOFRCERREZEEREFINIS IR ZEREOTVARFICB VW TEE LRI EMNRATE S 2Rl
FFELUL. INSIE L OEREICHITPEEEAATIE IS I 212(C. BBl 3ReRER . — S ER, B AR
AUBR, BERERARTZFIRUIREEERTENER. 5 SREEM B AMZEA SR EREEIBROERERF EZ
WU, HIEFXTEFEREHmEL CBIFD A5083-0 M REL TRERFEDIRFEZ1T 12,

53R, Bt ARERERZEESANS 0. 45, 90 EAMICEML T RENSHBLU r BEZREI DL
TIRMNPIB I RESLVOERORSHZREU, Fo. Z#IEHBRZITOTEAILVIRROBEDZED
EAMOAEUR INSOERBRTAELLEBEZRIAFEETL AT S 210 -3 B OMER (&0,
RIC. K 4.4.42 () ([TRILICEARGRERDER TERETIG (BABMOISE) Z¥ErsE 3 REEmEHER
RNz, REEEEZ5Z5ETBRARBRORHICNFERAT 10%I2RETL. TOROEINEITIBIC
o T, HRBREOIGHUVT HEIFRCENAURZ . REZERIT DV T HEBNIARERBEE, BIFRIETI DR T (LK
PUTze COFSICAHEM DN iz RE2TEEMICBASNCUIZ. B 4.4.42 () (3. BEih5|5RO%E(CE
HEAMZSZ2REBREOE - U Bz R . AEHEFEHIEEUARICREISNIN 2~4% L5 L. 2
D&, RBICH FEBAEEORRLN—EE LR ULFFEENEARL. COLIICEERIRNEL T DR E
RhR2TEEM (BB,

250

Monotonic

113
A |

Angle from RD 6 = 0°
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TOFEBHEEEL TSDGs (Sustainable Development
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B LR S £, IR SRR 7T AT 7 [ 7%
& HERBUR DRk & B8RRI O3B LI R .
EEHRADYTIAF 2= NEAL DO T HEL &L
o T\Wh,
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# (RE: Resource Efficiency) 02z yarel
THT BN DS, EIBE I ik am 2 58 L ThD, BN
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B EIR A~ O FE 5 LS TW5S, K21k, EUTIX
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he, FERFMTED COHFEHPIIHI DA 737 MO
AR —EALRE, TRAVF—08I2B1T T A7 2—F VD SITRA DA L7k Ra/RmLTWb,
5 CO Bk A B I T rh, EHESH T, BIAM CEZBI§ 5% % Tied COHEHIH DA > 737 b3 K &
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S 56 234
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2 CEERITKZREMTED COHEHHIRTIE
HFT © MATERIAL ECONOMICS 2018, The Circular Economy a Powerful Force for Climate
Mitigation (SITRA, 2018) *? &£ NEDO T zE > 2 —ERk (2018)

% 1 World Energy Outlook 2018 (IEA, 2018) 3% 2 MATERIAL ECONOMICS 2018, The Circular Economy a Powerful Force
f li Mitigati ITRA, 201
Renewables 2018 (IEA, 2018) or Climate Mitigation (SITRA, 2018)

) ) . https://materialeconomics.com/publications/the-circular-economy-a-
https://www.iea.org/media/presentations/Renewables2018-Launch- P ) mpy y
. powerful-force-for-climate-mitigation-1
Presentation.pdf

Energy Efficiency 2018 (IEA, 2018)
https://www.iea.org/efficiency2018/
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LBV A TN DA A DK A TEY, BT §EZ:
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K3 BRICHBIFZEEZRMICETS CO,HEH. FEVRY, FFRIE
HAR @ RIBER FEICNEDO TRz > 2 — B **° (2018)

¥ 3 HMER<TU7IL70— (JOGMEC, 2017)

CFP 7Oy S L ICO BEEHBRENMT — 2N~
(EXRFEEHR, 2018-11-1338)
https://www.cfp-japan.jp/calculate/verify/database2012-2.html

LRIBMERDREMIGICBITH—ER JOGMEC, 2015)
HMERZE HHERERE RBFEESE, 2014)

The Circular Economy a Powerful Force for Climate Mitigation
Transformative innovation for prosperous and low-carbon industry
(SITRA, 2018)

%4 BHRFEICHIIDFEREM [\—T1 24 —)VIER (HHI) 1 &V S#ETH
FIEREER T BT L TIMECE, HERDYEIRV EZE L IlE% [EdH
fHHI EPER, A ClEMER D BEBA. VY1 7ILEZERLTV S,

%5 COBHERIZHFHRBMXEERZETIC) YA VIVREZR, TIRAF V735D
6, THRRISBEMX EES HHIERTERSD, BEEA VTV %E
o INAARZ (#3) D5 L. COHHEBIFERBZRRNSHE 2018F7A),

¥6 UTAUIVT—2T vy (EERTERRHR, 2018)

LAA—RY - AF =IO (BALRENER, 2018)
http://www.jisf.or.jp/news/topics/documents/zerocarbon_steel_
honbun_JISF.pdf
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TIFIAF 7)Y A7)V

-1 AL - Pill

TIAF vz iR e, BB EAE, SESE
B TR SN, Sk, ROETFKENR F§ 5L
EHIT, MHDOTIAF v/ FEEDOBILRIB T HINS,
IEA (International Energy Agency) 257 FAF

&1 BRDTSAFVIEERE (BT /F)

0] 2B M et A 9,326 9,424
Z DD B 1,194 1,156
=110 10,520 10,579

% 8 The Future of Petrochemicals, Towards more sustainable plastics and
fertilisers (IEA, 2018)

%9 TIRAFvIVHAIVOERMR (75 RF v/ ERMBHR, 2019)
https://www.pwmi.or.jp/pdf/panfl.pdf
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10,838 10,753 11,020

HPR D TORF YO TEER Web 1 b BICHETEBEHZE > 2 —1ERk (2018)

¥10 TSRF VI FEMREERE BREMD) (F5RF vy TEEER, 20125~ 20176)
http://www.jpif.gr.jp/3toukei/conts/nenji/y_genryou_c_2.htm
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EHTAHHEICT B, LWLV ar 28I TBY, V(7L
AT H720, DT ORHMIZH#EDLLEL TV 5,

@ VAR ED LT DB HE o
@ VHATNENT2TFSATF 7 DEBAEME
@ J0EN, D OFFIL 725 B L 53 B

EU TIZ CEIZTAE Y ar RN 7T AT 7 M2
D& 20144520204 X TO 70 AE R TdH B FF
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RO E SIS E SN TBY., FHE¥ESH (B H
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FAFIT HTA, BEMERE, FHEIIZEIIT 572
DOEAMFHTE - VAT LT - B BEREET 2 20134E 55
2019 4FICD T TRAN 1 20 MR L LIRL T b,
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HiPr : CORDIS*'2, InnovateUK % £ (Z NEDO AT B 38t > 2 —1ERL (2019)

https://cordis.europa.eu/projects/en

% 12 European Commission. “Project information - CORDIS”
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