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AFERIZ. TENICBNAEWMEBMEEET 5AMAL-In-Si-NgR e > kK%
VZOEERE. REWEERE T OIS AR, BOIC, BEMERRVE
DHEEFREICETZEDTH S,

BRI

55%AL-InRICKER I NZBRAL-InFR D > THMRIL. InDIBEHRIRME EAL
DEWREBMHEE NEILTETWS 8, BREHRD > ZMROFTHE W
BUHERTIENSMONTWS, TDH, AMAL-InD > XHRIE. Z0E
hEmREN L., RBEEAICBINZERCEZOEMDE. A—KL—
V. BCIRECE. FiEBEOLIABRESFLZALICERINTWS, FIC. K
[BRICL 2BMRP. BT CTOERFEN EAREFORG. BE
HEXED., JYBRLWERRIETTO, MEEICEBNZHMRY, XvFT
VAT —MBEANDERNBE o> TWVWE I END, EE, BAMAL-InRDH > X
HROBZEIFIEIML TWDS,

BRIAL-InZR & > ZTHRDH > T RIRIE. InZBAFMICER LA TV R
4 MRICRE L7ED (a-AlME) & 7Y RS MER (149 —FV KR
SARN) ICEETHIn-AIHSEABEN OB IN, a-AELSD > ERED
REABICEREB L/ BEEET 2 RHTHD, DL REHM
BEEBEICLY., RANLOBRETREIEMICRDI D, BENIES
ICETLICS KRY . BRAL-InR & > THRIZ D > T REENR—DARE
D - TEMRICLENBNAMBMZRIBETEZIEHEHONTWVWDS,

CD&DRBRAL-InFR D > THIRICH LT, I HICRFNLEREH &Y
BEADRINTEY. MgZR L 7ARAL-In-Si-Mg% s > TR N EAL
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INTW3,

T D& D RAMAL-In-Si-MgRsd > TR & L Tl Bl 2 (XHrarsaik 112,
H o> FREREFICMZEZOAL-In-SiGE&Z2H. FZAL-In-SigE&h. 45~60FE
ENDITRTIVI =D L, 3T~4EEDILREIAKR V. 2~2. 3EBE % DS
ERT2EETHY. BMDREMNM ~SEERTH D, ARAL-In-Si-MgF
& > THRDFERINTWS,

oo FEFXEA 21K, > TRIEFIC2~10%5DMNg, 0.01~10%DCad 17
PESEIEZETHREDALEAZNZ & & HIC. THEERAER LA
BOREEREBDZEEBNE LIBRAL-In-Si-NgFR & > % SR H' B
InTW3,

T 5T, B3 ICIE. BE% T, Mg : 1~15%, Si:2~15%, Zn: 11
~25%%EH L. BRIHPARCARITENRMYNSRDWMBEBBEHKL. &
> X RERICFET DM,SiHPNIIn B EDEBELENOREIZ10un
UTFETEHIET FRRECMADOMRIEDHE % B - 7= /FRIAL-Zn-Si-Ng%
& > TR FERINTWS,

LR UZARAL-InFR & - THRIE. BWEBHROZANRNY TIVIEKREBT
DEBLNRTHD DD, BEEABIMWVREBTHERINDZ&H%EL
. TOABRICH T Z2EREBUVDAERTH D, ZDD, BRAL-InkD >
XRONBREHET 2 LD REMEAFZEINTWN S,

Bl Z AL STHR 4 1 IE. o IREARIC0.01~10%DSr 2 EBIEZIET
o UdROMMRBE ZH0E L 72 8mA L-Zn-Si-NgR & > X HRA IR I T L
%,

T, FEEXEEICH. &> TREFICE00~3000ppmDSr 2 2B I 2
ET. FELRMREIE L BSRAL-Zn-Si-Mg%R & > THRAFERINT WD
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R ORFEASTHONTWDS,

B ZASRFEFCER 6 113, MIITERDM BB ZWEIE LI L EZEMNELT
. Si-MgAEhDMgD, H-> XTEHDOMLEICH T 2EELLE%EEL LB/
Al-Zn-Si-Mg% & > RN BRI N TV S,

Fho, REEFXXHA 7 1T, BRIAL-In-Si-Mg%s > R DD > TRELICY
LY VBB BB T 2ILREEEZTMT 5 & T MREM P B&HFEDH
EEMS>ERMARERINTWS,

e, BRAL-INRO > TEROKEIC. ERKE. 7514 v —8E., L2
BES R L BERERIE. 7L ARFE. O—ILREELIET YRR
FACL > T, VERIFRIBOEHITOL D BHRABIIAEIN, ISHIC, R
HOBREMAMRESERINTWS, ChHDERICHA 720, BRIAL-In
%o EfRIE. /OX—NEEBETIEREEEBKRL. 754 -8R
IKH 70X — M REGFEEREZSAIE,. TOLIC. BEEEORY) XTIV
RBERIREY 7 v RRBERESOMEEICEBN - ERRIRE K L 2%
SRAE SN TV,

LA L. BESZ D& D RBEMRICOWVWT, BIEAEMETHZ 70X —
NEERT 2 EPBBRINTSEY., 7O0X—F7)—TH>THMEM
PRENFEZHET I L2RRMROAFEIBRCEINTWS,

INSDERICHIG Uizt UT, B A ISt 8 ICIE. sHMDFRE
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WTHRABER STV =V L - BHREED>EXE () ZH>F L. BIC
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W3,
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LALAAS, A1 ~3ICHETRINAELI L, o X KERANgE
SEIEZEMA. —BRICHEMOE AL ST LR SARWL,

B 1 ~ 3ICER I NBRAL-Zn-Si-Ng%sd > TR TIE, - ETM
DIMIEEBIEZZ EDHTHEMEOE ELER>TWEH, ERED4THE
(AL, Zn, Si, Mg) LIADHDICLZHED. Do TREEZENRT 2E£EM
- EBREEEYHOBHICOWTERINTSE LT, MEREOEBLICOWVWT
—RBICEBDZENTERD >z, ZDD. LEBDATERDDODEEFENE
ETHDH > TRMEME AV TEMAL-ZIn-Si-NgRe > Ttk ZEHE L 1BE
TH, BRIEESREERT 2 & ZTOMBEICIESDENBHY., Mg&EHRML
IRVAL-InFR & - THERICH L TH T LHBAICI R SAWN, &WD B@ELH
o7,

FRRIC. > IABREOREBICSVTH, D> EHEPICSrERMLED
AT, BT LEYTROMOARMBEHERIE S DN TEBRTIEAL,
FEEF Xk 4 RO S ICRTR S NBRAL-Zn-Si-Mg% & > FHRICDOWTH, it
BUEHABREZMIUTETVWRWGEENH o7, IMAT. MgA B L» T Wit
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[0012]

ZEDHY, ThHLO RORD, H-> FREOREICHE L TOIRDRAE
XL, Do TEERADOHEREZERZIBETNhEH T,

T, BMAL-In-SUBICMgZ R LA TIRICO > X2 L2HEE. ©
> XRIRAPICIT -ALFRICHII A, Mg SitE. MgZn 8. SiEMHHET 2 T & YA
HhTW3, LALANs, BHOMEHEYFRELLENMEMEICKIFTHE
ICDOWTHBALMIFINhTWARN T,

I 5T, WMESFEICOVWTIE., WThORMICOWTH+DICHEEZR S
ZENTERD D, FEFXHR 6 DBRAL-In-Si-Ng%sd) > FHAMRIC D W TIE
. MITERROINERE DOIFAREBICH T D MHEFBEOHSEHI RSN TVWEED
D. RMBOLRIFICHS T ZMASEICOVTIEERINTE ST, KEL
A DRRITEAE L TEBETH >/, F/o. FFIFFXXE 7 DARAL-In
-Si-Mg%sd o TEIRICDOWTH, BREMICEBNAMEM CPHBEENSZ LN
DEIFBRELONT, ILABZUENEZTN TV,

ISICERL, BEERICOVWTIE, EdLz&DI. FLAERF. O—L
. TURZAMMEFICE > T, OFERITLIB0ERITDL S Ak~ BRINT%
I N/RET, REOBBRMAMENERI NI A, R HE 8 ORI T
. MIZOWMEMPRANREDSBLT LERELTE LMD SV AL
27,

BEMROMWMRMIE, THhET2H> FMMROMWMBMEICHKEIND &I
WO ETHRL, REARICOVWTH, LORRMBOMODOFHEZEIEEA wn
ICHERARZEND, BEICLYRANFELLTHEMOLOTREEICIEES
9. BEMRE L TOABRRBIIEHRVWEEZOND, IHIC, EFTIE
BRIENELRDZD. BENICHEEMET T 2BIEH2, TODLH. M
B ERANRICBNAZBREHRZF5ICIE. THTHZ 0> ZHROME
MERAARERET D ENEETH D,

AFEBIZ, MHIEBICESR. BRENICEBNLMRMEET 2A[AL-In-S
i-Mg%éd > TR KRV ETOREFEERTZ2IEEBMET S,

Fre. AR, RENICBN AMEEROTHBAHEEEZET 2 RENIEH
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[0013]

[0014]

WREVCZDOHREREERMTEZIELEENET B,

I5IC, ARBIR. RENICEBNAMEMERCNIBHEEEET 285
SRR ORISR EZRHBTHIEEENET 5,

RRAERERYT B1-ODFK

AFEPESIF. LROFREEZMRRT AR ZToER. BRAL-In-Si-
Mg%ed > XD > TEREDOHMKIE. Al In, SIRUMIDBE % FHIET 2
TR, FPE LTEENITROBELHHT I EHEETHD
ZEIWIEBL., EORTHCDEREICDWTHEEAFHEZTD 2 & THE
MOLEENRAIHFITEZ L EREHLE,

Fro. BRAAL-In-Si-Mg%sd > R D D > T KR ISR T Mg SiHHKR U
SIHBICDWT, > ZTRIREICHITEZERDDINZ VAR, H> TEEDHK
FEICE > THHENER L, TOFEELRLIELL, HRONS VR
DTRWTNADDELIMTE LRWZEENH Y., BRIAL-In-Si-MgZ%k - = fik
DOMRBHEN. ThOOEDOEELLEICL > TE L. FFICNSIEPSIHEICEL
AR, SIENDRWEEICTHEMNLENICA LTSI & ERALE, L
. INHOMGSIHEB L USIHEICDOWTIE, —IAFE AIZEEERET
BEWEEEEA L. - TREBEEAREIZAIEHELN O ZRETHBRH 5 WIERE
BETFRBREODEREZERL THEEDEVWAHFTZ I LI FEICRETH S
ZENFLNTEY., BERVEFHEHREZAVTERRZT>ZE&TI/7OR
BHREFD TR THZN, MEEPHRE V> Y/ ORBRELE
T OMGSI RUSIHOEFERELLERETHEIET DI EIETE AN >,

ZDRH, AEPELRIISICHBEMRZERLER. XMELEITEICEB L
. Mg SitEESIHEDFEDLOIITE—Y DELLZFBTE I &ICL>T, D
GELLEZEENICRETE D&, IHIC, H> XTEREARICMSIHEESIHE
NMREOHFRELLEREH/BET SE. REMICBNAMEMZRIRTIXIIL%
RE U,

AT, AEBEESIZ. ERLAZD> TREFADCoSHEEPMSiTE&SiHE
OEELREHE L LT, H> ZBROSHRBEEFIHT S &ICE> T
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CROMORMOFEEEREICI A, REABREICEBN o > XHRLE
bhadZE&BHMRE LT,

[0015] F/. AFEBELIX, IED > TEELICERINIERRERICOWTE
REZTW. EREEZ, BEOBES. FEDEBELEMENLERT S
CEIE>T. ERRREDOSH > TRFEE OFEMER., BEWRELZEH. M
HEEEORENLDHEIELICRDIEERHE L,

I 5T, ARBPELSIF. IO > TRELICERINERRERT TS
AX—BBEICDWTERFTETWV., IERREE. RE ORISR OHRE D %
EEMENSEBRLDD., T5M4T—2EFEE FEOR) TRFIEERY
B EMDOEBRT 22 EICE 2T BEONY THPEEEEEDHSZ
ENTE, JOX—b 7Y —TH>THEBNANIERMBEERIRTES

EHRE L
[0016] AFHHIZ, UELEOHRICEDEARINAEZEOTHY., ZOESIEUTOE
YTHb,

1. ®oXREZIRX ZBMAL-ZIn-Si-Ng%sd > Xtk TH > T,

AIECED > T FIRIE, Al : 45~65EE%. Si: 1.0~4. 0EE%KUMg : 1.0~
10.05E% % 2B L. BREDPInNR AR ALEM AN SR 2K EE L.

RIS A TR DCo2BEN,. RIGEH > THEOHRESICIH L T0.0
BUEENLUTTHY, FIsED > TRIEADST KUMG,Si D XHREHTEIC £ 30l
RES, UTORER (1) 2MET 2 & 2HHET 5. ARAL-In-Si-Mg
R o X R,

Si (111) /Mg,Si (111)=<0.8 - - - (1)

Si (M) :Sio(M1)E (EMREFRd=0.3135nm) OEITERE.

Mg,Si (111) : Mg,Sid(111)E (EREIFREd=0.3668nm) DOIHTIEE

[0017] 2. AU > EKERAPODSI O XFEITEIC L 2EIFTARED. UTOREMFK (2
) EWMET DI EE/HET S, AR 1 ICEEEDBRMAL-Zn-Si-MgRed > X5
o
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

Si (MNN=0 - - - (2)

Si (111) :Sio(1M1) & (ERIkEd=0.3135nm) DEIFEE
3. FIEEOH > TREN, ISICSr: 0.0~ 0EBENAE2ET D & e HE
3. AIEE 1 XIE 2 ICEEEHDBRAL-Zn-Si-MgR 8 > X §iix,

4. FIEEO > TREFDALIDOESBEEN, 0~60EENTHZ I EaFHET
3. BIEE 1 ~3 OWThMMEBOARAL-In-Si-NgR ) > X iR,

5. RIECH > THEHRDSIOSZHEN. 1.0~3.0BERTHZ I & & 5FHE
T3, GRS 1 ~4 OWTHOICEEEDOBRAL-In-Si-NgR & > X §liR,

6. RIECH > THBEHROMGOEFEN. 1.0~5.0BE%TH 2 T & &RFHME
T3, BIEE 1 ~5 OWTNMNMEBEDARAL-Zn-Si-Mg% > = fHliR,

7. o TEEREERFZ ZBRAL-In-Si-Mg%s > XHRDHEESETH > T,
RIS » X MIEDEIL. Al : 45~65E 8%, Si: 1.0~4. 0B E% R UNg
:1.0~10.0EE% A28 L. BRIFInNRUCRIBUAED, SREERES

T2HoXTBRHIC, THEAREZZEIE2AMO > IWBTREEZER,

BIEE® > IAD AR LB A DCoZBE%E. B > TADMEEIC
XL C0.080EB%LUTICHIET 2 &AM E T2, BRAL-Zn-Si-NgFH s
> TR OBEE S E.

8. FIZZH > ZB/A, X5ICSr:0.01~1. 0EEBE2ETHIEaFHET
%. RUEC 7 ICECEDBRAL-In-Si-NgR e > X R DEIEFH %,

9. A1 ~6DWVWThH 1 IHICEEEHDBRAL-In-Si-Ng%sd > XHHRD&H >
EMRE. BO>EFELICERINICREES., %12 2 RELERK
TH>7T.

AR bR RRIRIE. TRFBAE. VLY UBEE. 72 VLB, 7o )L
) aVels. 7ILF KRR, RY TR FIEEE. R F7ILFL VR 7
T/BERVC T YEREMEDCD SNLEBRIND DR EH—TEOMAEES. Pk
BY. Siib&¥. Colba¥. Nitba¥. Inflb&¥. AULEY. Mglb&#. Vib
BY. Molb&¥. Zribad. TiEEMRUCalbt &M > b 5 BIRI ©h 24
BLEB—ROEBILEME., 28F T EE2R/HET D, REWEHIR
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[0025]

[0026]

[0027]

o

1 0. FIEE 7 XL 8 ICEEHDARAL-In-Si-Mg% s > X TR DEIEFEICSL -
THBRIND>TREE, ZD>ERBELICERINERERES., ZiE
A BHRELIBEROEEHETH > T,

BUECIERRERIRIE. TRFVHAE. VL4 VEisE. 72 UL, 72 UL
) OVREE. 7ILF KRB, RY T XFEEE. R F7ILFL VKB 7
T/BERVC T YEREMEDCD SHNLEBRIND DR EE—TEOMAEES. Pk
A, SibEY. Colbd¥. Nifba¥. Infb&¥. AUEEY. Melb&¥. Vib
BY. Molb&¥. Zriba¥. TiEEMRUCalb &M > b 5 BRI h 24
BLEH—TREOEBLEEME, 28FB T2 Ea2FHHE T 2F7ALEBHERD
KEFHE,

15, RiEd 1 ~6DWThH 1 IBICEEEHDBRAL-ZIn-Si-Ng%s > X R D
SERELIC, BEEXBIEREEEZNT LT, BEISEKI Wi BEMRTH
2T,

RIEC bR, (a)  TRFIEREETIZT A VMR IL S Y
BRERT (b) : EXT7x/—I)LBREET 2 ITRF VEEEEZ S5 T30~50
BE%SHL. &% (a) &% (b) O&FAKE ((a) : (b)) ' HE
LT3 : 97 ~60 : ODEHETH DBERD & 2~10EERDNF T LLE
., 40~60EEX%DIVII A=Y LILEMRV0.5~5E% DT v RibEWEE
CEBLEEYME. 2E8B L.

AIEERBIRIE. 75X —BEEZDRCEEHL. BT54A T —BEN, U
LY VEEERET IR IZTIREE. NFYvLbEaH. ) VEBLEY
RUOBET T2 LEUEREENE. 2288322 2/FHET 5.
BREETRR
1 6. B2 7 XL 8ICEEHDARAL-Zn-Si-MgR > X HRDEEHEICL -
THERINDH > EFE LI, BEISMEREEEN LT, BESERIN
T BREIROBEFETH > T

AIES bR RIRIE. (a) : TIRFIEEEBT2T7=FHRIIL SV
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[0028]

[0029]

[0030]

[0031]

BIERY (b)) :EXT7x/—ILEBREETZIRFIRIEEZ ST T30~50
HBE%2EL. & (a) && (b)) OEALLE ((a) : (b)) H BHE
LT3 :97 ~60 : 0DEETH DMIEMD & 2~10EE%DNNFT IV LLE
). 40~60EE%DVI A=Y LEEYMRV0.5~58%D 7 v RILEWE S
CEBILEmE. 228 L.

RIRBEIR. 7517 —28Ba00<evB L. XTS51 7 —BEN. ¥
LY UiEEEBTZIRYIRTIVEEES., NFY0LEEY. ) VBILEY
RUOBET T2 LSUEREENE., 228F T2 2RHETIE
RMROEEFE,

FEADHR

AEBPICEINIE, ZRENICBNTWMEMEET 2B85A1-In-Si-NgRd > =
R = IR TE B,

Fro. ARBICLNIE, REMICBNATBMRUOTHESEEAET 2XA
WEBER RO TOREEREERETE S,

TSI, AFEBICINIE, RENICBN AMBERUNMISWMEMEEET
ZREMRR O TOREESEERETE D,

BIE DfE & 2R A
[R1IBABENERBEOEES Y 1 VLR (JASO-CCT) OFN%HRAT 2728
DETH %,

RPEERT 2 7-HDHEE

(BRBAL-Zn-Si-Mg% & - E FliR)

AFPOBRAL-Zn-Si-Ngksd - TR IZ. FRKREICOH > TREZRA D
o ZLT, SO>XRIEIE, Al : 45~65EE%., Si: 1.0~4. 0EE%RUNg
:1.0~10. 0B E% % SHE L. BRI INRURITBITHYN SR DMEREE
5,

RIS > ERIRFADALIZEEIF. MRYUEBERED/NS VAN S, 45~65
BEEBTHY., 1FFLIF50~60EE% TH D, Zhid. BIEEH > T FEH
DALZSEENDLABL EHBEERHNIE, AlOTY R4 MEEIEL. a-
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[0032]

[0033]

ALBOT Y RS54 NREBE ERICT 20> ETREEEEBDENTE
2/DTHP, BTV R4 NREHBN; O > THEDRERFHAICERET %
BEEZN2 I &T. BRETRBNMEMICAQY., o THEEFOMEMED
MLY2, FLIDa-AEOTY RS54 MED, Z<BETZIEE. BER
ETRBENMERICARY, BELNBZICTHMMRICEZLICK K AZDT,
BMIELETZ20, AIDSEEANEERULEETEHIENTFE LWL, —
. B> EREFDAISEENSEER4BADE, InDFREN a-Alh
ICES LHICENL U, a-AEOBRRRGAIIE TE T, Al-In-Si-Ng%
HoEDMEBUENSEILT D, D&, BIEDH> XREFDAISEEILCSE
EWLUTTHDIIEEEL, BELLIZ0EEDRLUTTH S,

AIEED > X RIRADSiIE FIC itk & ORMEICERT BFe-ALRR VX
[&Fe-Al-SiRDAEEEBORREZINFIL. H>ETFRELMROBELES
EIEAVBNTHRINING, REIC. SiEEH LAAL-InRO - B IR
HRBEIWED &, HRREOFe & AT DALRSINERIERIE L. Fe-ALRRT
/XIgFe-Al-SiROERBREILAMEH TR, 0> X REREICERT 2
M, TDEEFe-ALl-SiRAELIIFe-ALREE LY BRREEINEVDT, Fe-A
I-SIRESDLEEAFTWE L, AEGEBELAOKRERSMNFIINDS, 20k
b, FIEH > TREADSI 2ERIZ. 0EEWULETZIEE2ETZ, —4
. BIEEH > EHBHRDOSIEEEN40EERABA DS &, AR LARAEELE
DORRINFINRAEMNT 27217 T, D> XTRERICBEGSIEAFET
B2ETEBNMREIND D, SISHEEIFLIEBERUTET 2, I5IC,
RIS > XREFDOSIOEEEIEX. BELSIHOFEEMFIOSR RN, FE
LLIB.0EEWRLUTET S, b, BIRT MO EEE DOEAKRT. BIRD
(1) OBFFBERNZHBZLPTVWERNLE. AIEESIOZEER.0~3. 082
%ETDIENTFFELL,

RIECSD - T HERIE. Mg%1.0~10. 0EEYSET %, Al > X REHICMg
HEETHIET, ERULASi N SiHHOEBEILEYOE THEEIESC
ENTE, BRORBEZINFTEIENTE S,
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[0034]

[0035]

e, R > EREREFRIMgEZET 2 &, H->TREFICEEELLEY
THIMInBEERI N, SYTMBHEZALEIE28RIELOND, IO
> XFRFPDOMIZBEEN.0EEDRBOHZE. RIECEBERAILEY (MgSi. Mg
In) DERMLY L., FEHTH S a-ABEAOBEZBICMAERIND 0. +
DRMEMEHIRETERY, —FA. AIRD> TREPFOMEFTENZ KD
&, MERUEOBELEMEHIREMT S &ICMA. a-AEOKERICAEVIIINT
PMETT 24D, SEEIF10.0EBEUUTET S, I5IC, B> IKE
mOMgEERIZ. O>XHEEO ROXKEEME L, H> XABTEBEES
LT HERND. L.OEERUTETHIENNTFELWL, B, RIEESIOEE
ECOBR/RT, R0 (1) OBRREHZLPTVERHNSIE BIEEMID
SEEA30EERETAHIENFFELL., FORMBEEDO@BIIMEERT S
&, RIEEMgDEBE%3. 0~5.0E8% & TB &ML YIFE LW,

F/o. FIEED > TREE. InRUCART BRI ESET 5, CDIB, &7l
AR AMYISFe22ET 5, T DFeld, SARDBTHEIEAD > XAH
ICAHT 22 ETATEMICEEND H D& REAEBOHMIEIC T HhiERK
DODIEIC L > THIGI N B ER. Al > TREFRICREAENICETH
22&ER%, BIECH > ERREFDFeSHEEIL. BFE0.3~2.0EERREET
Hb,

ZFOMOREBBARFY & LTI, Cr. Niy Cu, Co. WEAZEIFOSND, T
NOOM L. THISHR® 27> L 2B 058 A2 08 RHas ICHE L 72W-CR
PCo-Cr-WRDBHEEND > TRFICAET S &, H-OXRDERNELRD
SBEPICARHME LTESENTWVWDE I E, IHIL, INHLDOKRDTERREB
ICHRMUL72h > TEROBETHERB LR Y MPAFESRERVWTEET 2
Z&T, RIEEOH > TRERICAAEMICZEND I L&D,

Z LT, AFEBOBFMAL-In-Si-MgZRed > Xk id. FIEZR LB A HYF
DCoZHEN . AR > TRREOMEEICH L T0.0BIEENUTTHB I &
R E D, RIECO > THERICEEINCold, ARMAL-In-Si-Mg%& -
XMROMBUEALIEIEZBENHZENS, LR LD > EREHDA
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[0036]

[0037]

[0038]

[0039]

. Zn, SiRUMGDOEBFEZBEIICHIE L LT, I SICAENAHEYE L
TOCoBEEZMASZ I LT, MBREDLHEEIMA DI ENTE S, BFRD
BEH DS, FIRATRNAMYDDCo2BEIL, FIEEH > TREDHBEEIC
X LTO020EERUTETHIEMNFFELL, 0LONEFEERUTETZIE
NEYTFFELL, 0BERETEHIEDNREFET L,

BRH. FIEEO > ETFBEAICERFINLCold, EICa-AlRADERETTRE L
THFET 3, BBRRAREZBALBRE TCoZEUHE. MEk-H > TREIHK
T 2AEBICFe-Co-AlRIEEMPFe-Co-Al-Si RILAME L TIHHT 2158
H5,

Fr. FME LTDCoNEET ST ETMRENSILT 2HBEICOWT
IETREETIEH DD, CorEBR LIz a-AED/NY PEIMETTEETER
REAENT 2HEP. CoxEFLALAMPBRRIETTHY —RELT
WeEL., AEICEEY 2 REMBERHERETMR TSI ET. BREEN
BINT 2HMEBEHELTWD,

5T, AR > ERREFOATRHMAHYPOMEERICOWVWTI, RIS
REFINABWS, BRICEBLEBE. O THROIZIERFEICHEEZR
X AIREMEN D D7D, BETTLLOEEBUTET I ENTFELL,

Z LT, AFEBPOAGMAL-In-Si-MgFRe > TR TIE. RIGEH > TEEFOD
Si BUMgSi D XHREHTEIC L BOREDL. UTOEFK (1) 28ET S
EHET D,

Si (111) /Mg,Si (111)=0.8 - - - (1)

Si (M) :Sio(1NN)E (ERIkRd=0.3135nm) DEIFEE, Mg,Si (111) : M
.SiD(111)E (FEfEkRd=0.3668nm) DEIHTEE

ER UL DI, REBOBRBAL-In-Si-Ng%sd > X Hlk Tld. FiI5cMg &Si
DEBICE>TH> EFERICERT DM,SIHESIHBDEELERE, HED
ZSICHIHT R EHNEETHD. INOHFTHBEICRIETEEICOVWTIL
REFAEZ#EL THYRBELGEREZWVS, UTOLDIBAAZIXLDHE
Ihd,
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[0040]

[0041]

[0042]

BRIAL-In-Si-Mg% & - THRHIBREEICEI NS, LBOLERL
BIE. a-AlEIY EBEMNISERE T 2R, BRINDBERERYDIEE
BMIAEERRIEE WD, TDLDAM) v FOBRIETICEWTIE, BHRI

ZEBRERMIDMBINICCL, TORRE L TH> XHEOREERY
RNBEBEHELTWVWDS, T 0O > THEOREERARLMRIZ.

H > XRBARDSIASIHTIZALI MSIHHE LTEET ZHEICLYERICE
MBI EDD, MgSIABICHT 2SIHHOEELLRETIF2ZENEMTHD
EEZObND,

AIEE® > T RIRADSi &Mg,Si & DFFELLEIE, XIREHTEICL YFELNE
FE—vmELBAWT, BMRE (1) :Si (111),/Mg,Si (111)=0.8% /=7
EEETBHN, BRSO XRERDSI ENMg,Si & DEFELLEIEE (1) 258
XA, DEYL S (111) /MgSi (111)>0. 8MIBAICIE. IR - X K&
RICEET 2SN E 570, AR LAMHNEERRIEE. BRERY
DEETH/ZIENTET, RIEED > TRBEOFREFRARALURISELNIC
KLK23%, AROBRD D, MgSilcT 2SiDFELE (Si (111) MgSi (
111)) & 0.BATFTHBZ &NFFELL, 0.3UTTHEINLYIFHELL, 0
L2UTTHDZENEICHEZ LWL,

22T, museE& (1) IZsWT, Si (1M, Sio(M)@E (EfREfRI=0
.3135nm) DEIHEETH Y. Mg.Si (111X, Mg,Sio(1M1)E (EREFREd=0.3
668nm) DEIITEETH 5,

AUEE XHREHFTIC L WS (111) &Mg,Si (M) ZRET B HEE LT, A
> XRREO—EBEMBIICHIY H L. MRICLDREBTXRERZTD I
& (MRXIFEITRIEE) TEHTZIENTES, EIMEEDORIEICDW
Tld. EREMRd=0.3135nm(CAEH T BSiDEIFE— /A, ERIFREd=0.3668n
ML T BMGSIDEITE—V8E., ZAEL. ThOHDLREEHT D&
TSi (111) /Mg,Si (1N %EBBZEMNTEB,

BRH., MAXBEITAEEZERET 2IRICHERD > ETHEDE (HD>FK
EEEYHETE) Ik, BERLSI (1M1) EMg,Si (N AERET ZEEAHNS, 0
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[0043]

[0044]

gl EBHNIEE L, 0.3 EHB T ENFFE LWV, T, FIEEH > TREE
HIYHIERIC, o TREUADHEIRMIDMRICEEINDHELH DD,

INSDEEEIEEYBIEO >ETREDAHICEENDEDTHY., F/ogih
LEE—JREICRET S &AW, X5, Rt » TREEZMRICL
TXHIREIFZETTD DI, > TEMRICTER I N8 > TRIRICH L TXHRE
FaEIT>&. O> THERERBOTAMOFELZIFIELWHEHLLEROEE
ZITD CENREROHTH B,

T, AFEBPOBFAL-In-Si-MgRe > R TIX, E£3RL7AL Zn. Si,
Mg, RUNRELEMAHYE L TOCoDBEAFIE L2 LT, &Y REMICTH
BRUEEALITZIENTEZANDS, FIEEH > T RERDSIOXIRONHTE
I & BEIMEEN. UTORR (2) EfEkd I &M IFELL,

Si (MN=0 - - - (2)

Si (111) :Sio(1M1)@E (ERERd=0.3135nm) DETEE

—MBEIC, ALERDKBRPANDBHBRIGICEWTI, SiElAY — Y
A MELTHEETDETHRILD a-AEDBRRERET 2 &PHMENTW
205, SiEDRCTZIEIEa-ALBDREEINGIT2EATHEEND
THY., TOHFTHER (2) OLIISIHEIFELLAVWREETSEZE (
gIEeSi(MMNDEFE—/@EEE0&T 2 &) NHREDRZELDIDIC
REENI TV,

Ad. XBEFICKYSIOMDEDEITE—/BEDRIEREK. R L
TcBY TH D,

ZZT, M UZREKR (1) K (2) @I LODFEICDOVWTE
RICRERINRVL, fIZE BR (1) ©Ef (2) 2T 701l
. AR > TEEFDOSIOZHEE. WOEEERTAIDSEEDNNZ V%
AETDIEICE>T, SieMgSiDFEELE (Si (111) &Mg,Si (111) DEHT
ME) ZHIETE S, RIS > EHBEFOSIOEEE. MOESEERTALD
SHEEONSVRIE. ST LE—EDOSEEEICRETNIEERZR (1) ©FE
% (2) 2®BLEBZRTIEARL, FIAESIOSEE (BEE%) IC&> TNk
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[0045]

[0046]

[0047]

VALDEBLEREZADUVENH D,

Fre, AIRO->TREROSIOZEE, WOEEERVALOEZBED/NS
VAT HIMICE, Ho TREHMIFORE BIZE, o XERONH
X)) ZIRAETDLEICE-oT. BR (1) ©FEFE (2) 2T LI S
i (111) &Mg,Si (111) DEIEE ZFIE T X 5,

Fre. AFEBPOBRFAL-In-Si-MgRAMR Tld, BIEEDH > I KEH. 0.01~1,
VEEWRDSrESBTHIEMNTFE LV, BIRO >IHENSrZ2SETE&
T, Y7ROMORBEORARMBORES L WYHRICHFI T2 ENTE
. RELGRANGRMEEZERRTE S,

R, BIEEY TIRRMGE I, BIEED > TREOREICEER I WY 7RO
MR 22 RETHY . RIEEO > TRERTICSWVWTH-IFVWEE LTE
BIND, TOLDAYTIRREIE. RSO > EREFICNGE S RML &
BAEIC. BELPT RS, TDLO. FIESARD > TR TIE. FIEEH
EFERICSHESBEITDIEICE>T. RO > ERBERBICH VW TSr &M
9& Y HBEMICERE I E, MO RGEIIFEIT S & T, RIS 7IRRBA
DREEMZ D ENAREE A D,

Fre, AIROH - TRERF, R UAMgE ARICERERYOREM %ML
It BROETZEEIEIMREZTZIENTEDIR N, A51T0.0
1~108BE&%®D, Cr. Mn, V, Mo, Ti, Ca, SBRUBDI>BHSBIRI B —F&
XIFZREULEE, ILICEFTHIENTFELYL, ERLAEKDDEETEER
E%0.01~10EE% & LEDIE, +9RBREENRER/DIIENTED L
EBHIT, MRPEIRIT DI EERVEDTH S,

BB, AR > TREONEER. BEFMLZEET 2800, FEH
724 45~120 g/ mTH 2 I EDFFE LW, e » T REDMEEH45g,m?
UEDZEICIE., EMGEORBEAWMEBENMNUELLZARICTL T+
BRMEMNB LN, Fi. B > XREONEEN 1209, ML TDHZEICIE
CMIEOH > XENEORELMA DD, BhAMBLERIRTEXS2
THd, AROBERND. FIEEOH > TREDHEEZIL. 45~1009,/ mTH B 2
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

ERLYITFELL,

RIECO > I REDOMBERICOWTIE. FXIE, JIS H 0401 : 20135F (IR
NBEBEAXFHXAFLUYT ARSI VOBEBERTRHEEREDD > TRIEERA
fEEE L. BERIROIIREEENSEHT 25 ETEBHTZIENTED
o COAETHREDHIZYDD>ENBEEEKROZICIE. IERREOH > XX
AN’BHLBWEDICT =TT VT LTHLREIR L EABEREET 3
ZETRDBIENTES,

Fr. AIEEH > TREOKDMEKIE. LR L7zCoDEEEERA UL, >
ERELAEBEIEL CREIE. TOBEREICPEADHINTPRTRN
DHETHRRTDIENTEDS, COHFEXEIHLETE—HTHY., HoX
RIEOKDHR % ERICEETESAETHNIEEDL>WDAHETHERL,
BICIRET 25 D TIEARL,

BE. KERICLYEBESNIARAL-ZIn-Si-Mg%R e > RO D > = REIZ
BEELTIED > TADEMEIFIEREERS, TD/H, AIEEH> TR
FROMMOEIEIL, H> TB/EMEFET D EICLYBERCITI &N
TE D,

Flo. AFEBPOBRAL-In-Si-MgFsd > X R 2 @M T 2 THSARICDWT
. BICIREIRINT. BRINZMEECHERICE U T, AEMIRPRIER
RELZBEEMER TSI EMNTE S,

I 50, BIRRTHEARAB 2 HERICDWVWTEH, BIRERIhARWL, flx
(. FUEEEMESHMR DS, BREELETRE. BETREZRLED0EFERTI
ENTE, FIRSALEHROBZBEICIE. ISHICSBEEETIREZMA THRETE
3, IHIC, HROFEERTZOICARMD > X TRRORIC. BiEsRaRET
RBEZRDIEEHTURTH S,

CARIAL-Zn-Si-Mg% & - X R DBLEHE)

AFEBADARMAL-In-Si-Mg%&d > TMRDEEHEIF. H->EREZRA S
BRIAL-In-Si-MgR&d > XHRDHEIERZETH > T, RIEEH > T REDOHMKIE
. Al :45~65EE%. Si:1.0~4. 0EE%KUMg : 1.0~10.0EEN%%ZZHE L
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[0054]

[0055]

. BEDINRUARELEM AN SR BN EE T 20> XAFIC, THuiH
RERBEIC28/H>INIBTRELZER 3,

BRP. FIEEARMD > TNBTRICOVWTIE, BIRT 280> XBDFREUH
C BIRER IRV, Bl E, ERAED > XRE T, IR Tk s
R B HoTRRBEIDIEICLI > THIETE S, HROMBIRE
ICHWTIE, RIS T gk B 5 OMBHEEO O ICERRREHQCEZET &
EHIT, HROBILAME LB ODREICERET 2MELBCELETT 2
. BR-KEZFHEKEORTFEAITONRLIENTH S,

F/-. RIECARMO > TWEBITRICAVWSEH>TBICDOWVWTIE, Bl
ST, AIRO > TREOHEBRILHE LTEH > TR0OEREIFERSFEL
B2 EDS, Al:45~65E 8%, Si:1.0~4 0EE%RUNMg : 1.0~10. 08 &
%EEE L. BELSINRUCRIBNARMEDI SRZ2EREETEEDERW
2TENTED,

ZF LT, AHBPOARMAL-In-Si-Mg%sd > R DEIEFETIE, RIS >
TR0 AR DCoZEESE, RISH > IBOHMEEICH L T0.080
BEWBUTICHE TS 258 ET %, AlEtOH > TREFICEFEINSC0
. B3R U7k DI, ARAL-In-Si-Ng% s > THRDOMEMEEZ LI 215
BEBHDBIEND, HoEARPDAL In, SiRUMDSHEEZBEHNICHIE L
LT, SOICAREBHAYE L TDCoSEEBEMA ST T, WEMD
LEEMRA DI ENTE D,

F/o. RIS > TBRPORFEARHYE L TDCoDEEEIX. RIGEH
XBOMEZICH L TO.080EERLUTICHET D& %EE L. 0.0208E%
PLTRICTRZENLIYFELL, 0LONEEBUTETEZIENILITFEL
W, BIEE® > TARFDCoSHEEN0.080EEN LU T THNIE, BiE L-ARAL
-In-Si-Mg% & > TR IT T+ DICENTWEMEZBETHIENTE S, Fk.
AIEEO > TAFRDCoZHEN0. 020EEWRUTTHNIE, LYBNEHEMEZ
BET22&0TE, 0LOVIEERUTTHNIE, HICBNATEBEEET ST
ENTES,
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[0056]

[0057]

[0058]

[0059]

[0060]

DL DIC. RIEEH > TBFRDCo2HEN D AWZ EBRAL-In-Si-Ng%sd
> ZHROHBENBNZ 720D, CODSHEEICOWVWT, FICTREDREIX
W<, BIEEOH > TBRPDCoBEFEIFINTH D I ENTETFFHLLY,

ZZ T, RIEEH > XBHRDCoNEFEEEAIEIFEIZ. FICRERS
naguw,

Bl Z S B AEERICHE L 7=Co-Cr-WRDAH KIEDRIFEH > IBFADBH%E
AT ENENTHEIEDD, COESFRAVANKELAER TSI E
DEFFE L LY,

Fre, AIEO>TBFOCODEEEEL BRI I2MOFEE L TIE, Tl
WARDCODEEENVRVEBHRED > ZBOERME LTHAVWS I ENTFE
L\,

I5HIC, CozBERBICHRMT 20> ZHMROBEICHER LR Y MPAR
K25 5 ARAL-In-Si-MgXe & > THIRDEEICBVWAWT EEBWTH S, 7l
Ry MCRIEEATHBICHNEZLCoASE LAEERMNREL. Ho X1
HANBAT S EEIFEITES0TH %,

T 5T, RIS > TBOREBIE. HICREIFTINAWVWS, (Fi=+200)
~650CDREEFHE T2 &EAFE L,

BIESARED TFRRZ. B +20CE LD, AR > TUIBR%E 1T D 72T
&, FIECARERERUEICT DRI ENMNETHY., AR +20CETB &
T. HIEE®D > TBROR/ANRBRETICL2REZMLET 27O THD, —
A, BIEEARD ER%E650CE Lz, 650C%=BA % &, AIEEH > THIE
DREDELPELCARY, H-o TREREMREDEICHKKT 2REEEED
ELR2BENDHZ/-0TH %,

e, OO TBITEAT D THEAROEBE CRARE) ICDWTH, FIC
FREIF I NARWA, ERIEHIVERO > TREICE (TS0 > TREDHERY
BREOEAZ CEHERAND. FIEEH > TBOREICH L TE20CLARICH]
g2 EDFELWL,

I BICFE . AUES FHUANR DRIGESD > TRFDRBERBEICDOWTIE, 0.5%
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

PETHZBZEDTFE LWL, TNIK0.5MKREDIFE, Fisc FHSERODFREIC
TRRD>ERBREMMTERVWEENDDH DD TH 2, FREFEDLIR
IKDOWTIREICRER I AW, REREEZR 5 &80 > TRIREE MR
EDRBICHKT 2AAEEEBNELAZEETNEHDI LML, SHURET
BENFTYTFFELL,

BB, ARMAL-In-Si-MgR&d > THRIZ. BERINZMEEICH U T, RIEED
SXRBO LIS, BEXEFEBZNLT. BEZHHNTZIEEHETES,

b, BIRBREEEMRT 25XICOVWTIE. BICBRERINT, EXIh
MBI CTEERIRTZENTES, flaE, O—)La—4—5%
A—FTr70—B%E ATV —BEFOHMHEENZEITFONS, BEEE%
EETIBNEBRE L%, BEARE. TARNER FEMBFOFRICEK
Y s L CTRIREMKT 5 EATRETH B,

e, BIEEHEBICOWTH, AR > TiROOH > TFIREAIGERIES
DENCERINZ B THNITFICREIE I AL,

(REAIBERR)

AFBAORDMLEIRIE, ERKREICH > TFHEE., &> TRELICH
BRINAbREEE, ZRA %,

ZDHBH, Al > XRIROEMIE. L L7 AFEBORRAL-In-Si-Ng%
&> ZHRDD > TFFEEBFERTH 5,

AFEBAOREDLIRMRIE, AIREELIIEREENM R IN TV,

ad. RIS bR, REWEFEROD < &b REICERIhhEE L
<. ARPERINIHEICH LU T, XEALEBHEROBEICERT2Z&D
TZE %,

T LT, AKBOXREUWEMR TIE. sIERbREEIR. TRFIRBEE. »
L& Viiis. 72 VIEEE. 72 VL) aVEig. 7ILE R, KU T
ZFIEIE. RYTZILFLUBIE. 73 /BERVTT vRBEDD B5HHRE
RIhzba &t —RBOoBAEE. Pla¥. Silba¥. Colba¥. Nitba
. k&M AUEEY. Mglb&H. ViEEa¥. Molba¥. Iriba¥. Tilked
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[0067]

[0068]

[0069]

[0070]

RUCalb MDD BN LZBRINZ DR EHE—BOERLEME. 228
T EERHMET D,

ERUIERRREEZD > TRELEICHRT 52 &E>T. H->EFRERED
HAMEEFD. FIERH > IRELITIEREREZE—ICEKT 5 2 & DNAEEIC
B EICMA. IERRROBRENRC /N PHREFDDIENTE S,
TORR. AFKBAORELEMIRORENATHRMER OTHEFEE DR A
EERaR A

ZZT, RISEREBEEERT 2HEEICOVWTIE. MREE LOBRSMS
. IRFVUERE. VLY UERE. o VEEE. 7oL aVERE. 7
V¥ NBilg. RY T ZXFILEEE. R 7 FL UBE 7I/BERVT Y
FEEDIBEMILBIRINZ VDR EE—EIBVLNS, AKROBERID
. BUEEIEEIE. LY VUBEERT TV VIVBED D LD R L —EEE
BIDIENMFELLY, 48, AIEEREREEZBRT 2WEICOVWTIE, £
mUBiEONMEEMEEEN D,

RIS IRFUBEBICOVWTIE. flxiE, EXT7z/—ILAR E27x)
—IVFE, VRS VBEZEQIRFIBEEZT) I I—FTIELEED
EZXT72/-VABOIRF VBRI, TROELYAFYA R ZFLY
FZFHARELLRRYFPILFL YT D=L EMML, TV 2NT—F
MELe®®, BRI RFORE BREITRFIRME RUI-FILR
IRFIUBBEBEERVNDEIENTE D,

RISV L VRIEBICDOW T, BlAE. BEMR) I L& UElE. 7L+
RRRYD LS UEIRE. RUVIZATFTLRRY LY VEEE RVI—FTIL%R
RUD LAY UEIEE. RYA—Rx—rRRUI LY VBESEAVDEIEN
TZE%,

RIS 7 7 VILEEBIC D WTIE. BlAE. RY 7V ) IVBRUZOHESE
CRYTOYIVBIRFIVRCEOREESE, R) X457 )IVBRUZOH
BEERK. RIVASVIVIVBIRFTIVRCETORESGHE., YLy —ToVI1L
BRAESE (FLEILIVERETI )RR . AFLY -T2 VILEH
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[0071]

[0072]

[0073]

[0074]

[0075]

EERELNEFOLN. ILICINSOMEBEZMOT7ILF RElE. TR+ &
fE. 7/ —IBIEFICL > TEMIEALBDEZRAVWEIENTES,

RIEEZ 2 VN2 ) aVEiEEe LTI, BIAE. ERIELTOTV ) ILERHE
EAEORBEIERIRICIMKDBET LISV YILEEET ZHIE5IC. &
EHZRMLEZBDENEITOND, . 72 )ILY) AVEEEZRWE
BEIICIE, MREICNA T, BRAMRENRETE 2,

RIS 7L F REEEBICDWTIE, BRI, HEMT7IILF REE. oY V&N
TILERNEEE. 7/ —ILVERTILF REIE. AFL U ET7ILF REiE. >
DaAVEMTIVE NS, 77 VIVEMTILF KB 4027 —TILF
R, BOFELA AN 7V —TILF RBESEESFLENTE S,

AIEEAR Y TRFIVBIRRIC DWW TR, ZEAILARVEBER) 7ILa—-lbE%

 BKEELTIATUMREEERIEDEICL > TERINEERERE
THY. ZMANKRVEE LT, BIXE TLIYIE. 2, 6—-F7%

LY YANKRVEENBWSN, RYTZLI—-ILELTE, FIZIE TFL
YJ)aA—, 1, 3=FanvIF—i, 1, 4=THIF—), 1,
4= JOnFHYIAE ) —LENRBIFLND, EFENICIE, RIRRY T
ZTNWIE, RYZTFLYFLI7HL—b RYNIAFLYFLIHL—b
RYIFLYFTAIL—=N RYUTFLYFITIL—NEDESFLND,
Ee. TNHSORYIRATVEEEZT 7 VILEELEEDERWSIEET
TD,

AIEERY ZILF L UBIEBICOWTE., I, TFLY—TFO)IEBHRE
B, IFLY AV )IVBHEESEK, DIVRFIILEER)FL T4
BEEREDIFLURHEEGHEH. ITF LY —FREMAIILKRVBHESK, T
FLYRTAA /I T—FLREFLN, ILHIC. TNODBEEEMOT7ILFER
B, TRF VBB 7/ —IUBESFICL>TERIELBOZAVS D
ENTES,

AIEE 7S /HEEBICDOWTIE. 7IVHB2WET I NMeEMETILTE RD
RIS > TERT 2RBMBETHY. XSIVEE. V773 U8R
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[0077]

[0078]
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[0080]

. FARFBEZIZFSNDD, MEEPHEE. BEEZOHRRDL L.,
IVHEIRERWR I EMFELW, XTI VRS LTI, BICRER
WA BRI, TFIMEAS I URIRE. X FILEA S I URlE. KiE
XS I VBEENESFOND,

AIEE 7 v HRBEBICOWTIE, 70404071 Y REEKY, 74 0F
L74v&E, PIVFIVEZNLNI—FIV, 2707 FILEZINIT—TI,

k%
S o\
)

ANVKRVBEEEZIIZRFIV, e ROFOTFILFLTIYIILI—FTI. T b
Z7N0AQTAEINEZ NI —FTIEEDOREGHRIEITFONE, ThHOD
7y ERBIEEBVWLBEICE. MRUEL T AL, BhAMEY BN Bk
KELHFTE S,

I 50, AIEERRELERT 28R, WMEMHCINIMHOmLEEE WS
LT, BICEEREBWD ZEMTFE LW, BiEHE LTk, REMEE (7
FIVIERRFBIESE) . A3 V8 (TFILEXASIVEE 7FiLI—F
WEA S I VBIRESE) . TFIVERER - A S I VEEE. RV VI T I U
BBEO7I /MR JOvIA4YSTR—b FFYHV ) UEM. T/
—IEREEZEERAVWS I ENTES,

Fre. AIRRIERREEEBRT 2€BILAMICOVWTIE, PILEY. Silted
. Colb&¥. Nilb&¥. Intb&¥. AULEY. Wgb&a¥. ViEE¥. Molb&4
. ik B, THEEHMRUCalb&MD S A LRBIRI WD D L —F@H
ALwbohz, AROBERH,S, RIKEBILEYWIE. PIEEY. SibaRUV
EEMDLIEDDVRLEB—BEERT DI ENFFELL,

Z ZT. RIECPbEYIE. RIRRIEHRRIEFICEEND & T, WMREP, MW
TFHMERLEIEZIENTES, FiECPILEYEE. PESE T 2LEWMTH
Y, BIZIE EE VBB, BB VEBERUPINLDIE. OB LEIRIN
IR EEERT DI ENTE D,

BUECEMR ) V. B VEERUTINLDEBE LT, FIREINS 2
ERLKFERBDEEMERWVWD I ENTES, HIZAIE. BIESERY V& LT
. U UEE B—UUERIRE. BT VEBIE. F=Y VEEE. o) VB E
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oy vEglE. MRV YVEE MRV Y VERE. B VEE. B VBERE.

REY VBB, RE) VEBIED I BEALEIRINZIDULEERWS I &EDNHFE
LW, /. RIECEHY VEEE LTI, RRAKRVEE ((RRAKVEBILEY) %
AWSdZEMIFFELWL, IHIC. RIBARRARVEELTUE, = bM)AO MY R
AFUVRARVEE, RRT74/TH9Y N)AIKRVEE AFILDKRRAKRY
B, XFLYERRARVEE, BLVCIFVTUVIRAKRVEBOD EHNLREIRI
N31DUEZRWSZEMNFFE LWL,

B, RIEEPIEEYMMIETH B HE. HER. BHRICHIT 2 EIHE~H
SHEILFREDIBTHB I ENMTFELL, EBEBETHH I ENLYEFFELL, 7L
H)EBERUVCTILAY TEERBEDIEHNLBRINDIDULTHDZ I &
AEFE LU,

FEEPEEMESTIERLER A, H> THRICENT 2 &, ZPILEWOD
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