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WEFEOR LA TE, MEBERTESFEICIYENDS, HilxEk
. Mg, Si, Cu. Mn, Ni. Zr, Ag, Cr, RUGZnHiLER
Ihd 1Bl toxTRIEFLENE, Mg, Mn, Ni, Zr, Crik, &
BEOETHPARZIVEDOD, BEOALYURIAEL., HICMgeS i &%
BFICERET DL, EZLYMLETES, Culd,. SERODETIMDRL,
MEAZMLETES, Ag, Znid, BEROETHIARL, BEOHELHR
HHhDEEBT D, BEOMALICKLY., BCABLREDRNIBEZRELET
. BUVWERBIAQELZA LGNS, SVWEMBUREEZETEHIENTE
. THEEME., BHFEORALICEEET S, JIBLAETROEEEIFO0%
AEO. S5%LTF. FIBLATROABEEEBEIZOBULT. O%LUTHE
Fond, FIC. FIBELETROGFZEENO. 005%LET. 0%
TThd&, LROBMEOA LR, MERME. BIHHEORLMRRE %S
"RV, BLROEEEIR. PIAEUTIESFLONS, LEBOEFESEED
. RCUTOERTROSEEOHBEILSVWT, ZVWEEBEEZHNLLS
. DRWEESEXREZSOHZWMERICH B,

(Mg) O%#B0. 5%LLT. TICO. 05%LEOD. 5%k 0. 05
%ELEO. 4%LLTF. 0. 1%MUEO. 4%UTF
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05%LEO. 2%

(Cu) 0. 05%LAEO. 5%UTF. HICO. 05%UEOD. 4%UTF
(Mn, Ni, Zr, Ag, Cr, RU'Zn, KT, F&HTnHRa &HER
ZEPHB) AETO. 005%UEOD. 2%BLTF, BICAETO. 005
%EEO. 15%UTF

BH, BERHICAWSAHTZIVI ZU LONRS DN ZTW. BERHICA#HYE L
TFe, EROMgLREDHRMITRAGEESUIHE. CLDTRDSEE
DAMEDEERDLDICETRORFMEBLZAE TS L0, BB, Felp&
DERMTRICBTIEEEIF. BRICAVWIPILI v LAMEERICESE
N5TRESUEFETHY. BT LE. RMEZEKRLAW,
REMEDOA | 5E8IR2 254K T2A 1 E&IE. FellllZA T, Tik
VBOYRLELE—HFDITREZETDHIENTED, TiPBIE. HER
IKHEWT, Al B2DEREMMBICT 28R’ H 2, Bl ERE#EEET
DEEMERMICT 22 & T, SHEBICEEPHIRA E ON T PERLLE
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BET2A 1685221, HMALERMEBEET I5E8ICHHERL T, HEY
BYUIRLOHIFEZIBEREICHET LB, MEEECESFEICEN
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FHORBSENCES L REOSBUEELE. LR0RESEEES
222 PEHOSHAIEES2 24 EAHICLT, SIESSAE30um,
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LM TFTHB e, MEEEPESBEICBNDEME LTOEREEEED
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WO 2018/079047 18 PCT/JP2017/030732

1. Bum2RE BICTum2llT, 0. 95 um2ll T THB I &EMNFE
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DEEHHTEES i bDL (Si b/ Sfb) 1. 1UE44LUTTHS,
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40T, BIC3OUT. 20T, 1T5UTTHBIENLYTFFELL,
LS i b/ SfbA1. 1UETHNE FHREEZEAEIEKSLALKTH
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LS i b/ SfbA1, 3INBH6., OKCHLWTHBE, EELFVEEX
bnhd,
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R EOICLTEEINODHRDABEEBRT 5 & DA< RY FHW,
Flo. KEODEBE., CuRUS i OV EL—AEERFTDHEDAEL
RBIEMICH B,
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- BNEEERAREN
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LONBIFOND, BERREACOLIICNIVA | &2 25821
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IO MR L B < 25, BEREEHN0. S8LUTTHDA | A81KR2 214,
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EREFEEDOA | EEB220—fFlE LT, RKEEIN3IuUumUTTHSH
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s TLT, RSB LAERFICERET 2RENOEBOIFHEZRD S, &
BIEIC, BE7TEORBRELRERKICS T2 REMOEBOFHAERAN
b, COBETT7TEDORERRKICHTZ LEEBOLEZRICEHALLEEZE
HmE (KRB &9%, #F8No. 1—-5, No. 2—5, No. 3—1D
EHEE (RER) IEIREIC, 2um2, 3um2, 1, 5um2Tholk, Ihb
DEBERS, EBNo., 1—-1H»M5No. 1—-23, No. 2—1H,5N
0. 2—23, No. 3—1H5BNo. 3—120FHEE (HR) ICDW
TH0. 05 um2lE4 0 umeATRTHY, H< 4 um2 AT THo k.
- )8

FTONLEEANOEBEERICOWVWT., EifEZ& Y., SAZETNETFHE
WiE (SEM) TEHRLT. KEXUAREORKE. HRARERENEL, 2
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Tid. BFEEERTIEA I AERICOVWT, ZTOREHISFEIAMEIC3O0
umETORBEENS., BIRISZOUMXEIRISOumTHEIERA
BORBSBACHEEEZES, 2FY., —DOHBHIOWT, BIREHERK L
TWETARDA | BEBOETRETNNL, —DDREBRIERAEREEZ &Y,
BE 7T EORBREANEESE &5, 2 LT, ESREXBUERBICEET
2REOEEEEEA KD D, HARTEIC. AT BORBRIBAEEEIC
BIITEOAMEREEARS, COAETREDOAEESHICHTITED
BEMTEREZFE L EEZETERA (um?2) &LT, R13H456KR16(C
~Y
ERORAMDRESIBRERHICKZ T, EX3 0 umOBRIKORENE
o, EEFT1500um2THIBROKERERTEE Y., LhORA
BOREBSBACHEE TIE L 2BEEERKICLT. BEOKBAEEEIC
BITDKEOEFEEB (um?2) 2kdie, TOBRER13INMDHER16(
~Y
[0132]  LtE#EMEICEWVWT. EFRZEBXTIRA | SE€RICOVWT, BIRE 3
OumXRILREISOumTHERAMOARBIEHERE % &5, RER
ERIESEEIE. LRERAMOFOLHLEA | EEBOPDICERDLIICED
. TLT. REBKBNEESICEFET 25804 EREICHT 2NEKE
AEBRBICEET 280 A HEEOLL THE/ RE] 2K D, #HART
s, BETREOKRBIEAERZIRCHNIBIBAEREE & > T TRER
SRE] ERDD, OB TEOERBICS T TRERE] 2F
BLIEZL TR REAI &LT. R13H5K16ICRT, LdDR
AR DORBIEAEMR T L /2B e S EHRICL T, LROREDOKIENR
ERE LBa D LR TS REB] 2Kk, TORRER13IM5
=16IIR7,
[0133] - fESEMIR

F/o. LREEFEICEWT, JIS G 0551 (SH—HERNEOIEM
EEEBRAE 201 35) ICENL T, SEMEEKICHRIEEEIX, &
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[0134]

[0135]

BAICBWT, HBRREZOMT 2RI ZHERBNEET D (VIR . HERg
DRIIF. COHBRBICL>T1 OBEULOBERNHLIPEINZEEET S
o —DOODMEMFEICKH LT, 3SADHBRESIVWT, BREENRERD., Th
SORBERMNERETY L LELTHREENZE (um) &LT, R13056KT
6ICTRY,
(K=REEE)
BONERHOBWBBERICOVT., MBHWELREL TEEDHE L.
BE100gHEYDKEOEEE (m1 /100g) ZRHELE, ZTOWHE
RER13INSERT16ILRT, KEOSEEIZ. FEEHRAARMEICL T
AET 2, FLIRE, PIVTVKRHRTRIAZ DIFHICHBEZHZA L, ME
AL CKREMOH R ERITHET S, MELAEAREZSBEAS LICEL
TKREMOARENEE L. BnEEREBTAEL T, KROREELESE
TEIETKREDERFEERD D,
(REMIR)
- BYEBRIRE
BONERHOBWBBERICOVT., MBHWELREL TEEDHE L.
BRHREERT MBI ERRREBOTHRZICEIS L, 2FR (Al &%
) AEBE LT UTOLDICLTEERRBEZAE Lz, TORRER
17Hh5KR20IERT, RSIKRTLIICEARROEET 00 ZHREL.
BE1000KREDI> S, RAFMO—EOEILABICETT 2 LD ICHEHFM
150&%2% R (Al&2R) 2HBELT. BFM1600EHEBEET
% (AEEFRIEERET) . BEMI150IKERTDLIIC. HhDOEBETO
ODLE—HEORLAMICETTELIIC. ABSELBHRE (Al &R
) ZHEFM150DLICKEICEET S, ABSEEFM150LDREH
FTOLICFIEDEEDSHE1 10 (ZZTE200g) 2#BEEL. REBHMH
THREWEDILT D, CORET, HANSORPITEEZEE L. BHEICH
>THEHBSD—im%E LAICEI2RY ., — 572 EICL>TEIERA (N
) BRIET D, RBSEEFEM150EMENTNEG LB LENS T
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[0136]

[0137]

OOMmMETRELLETDOEHRELZEERN (N) &5, ZOBER
Nz, #110DEEBICI>THLUBDERAD (ZITIEH2N) TRRUKE (
BIERS) 1R N) ABEREAERE TS,
- REMAS
BONALERHOWEERICOVWT, HBERBEEREL TEEDHE L.,
BREERT 2B EEBEBAREBVCHERRICES LTEHRR (Al &%
) ZEBE LT MROSXTAZESOT745— BlAE. ZYGO%t
ZNewView7100) #AVWTEREMEY (um) ZRELEL, TIT
id. BFE (AIEER) ICHLT, 85umX64 umDRAFMDMEEIC
DWT, BEMEHHEIRa (um) 2RHOZ, BRI, A7 BEDLEE
ICHBIT2EMEHEEIR aZilAR, A5 7 BOERICE T2 EMFEHEIR
aZzFHLEEZRAMAS (um) &LT, R17H5K20ICRT,
- COEE
BONALERHOWEERICOVWT, HBERBEEREL TEEDHE L.,
BREERT 2B EEBEBAREEVNC, FORRORAICNET 2HE
BIICHET 2 CONEEEAR, CONEBEE (BE%) &, SEM—ED
X (ZRNF—2HBBXRHN) BEEZAVWT, BEFROMEEE%=5k YV
ELTHELE, ZORRER13IHNSERT16ILRT, B, WEBESRICHE
A5EHREERT DA | GEBOREIHEFINNE L TWBIHE. BER
BEBRETIRIC. A | AERICH T DIBBNE & OEMBEFTTIX. BEH
DB EEICHE L THREIN. CONBELBETISHETEAVATREED
Hd, —H. WEEBRIEADI2EFEEENT DA | ERFICDOVT, ZTOXK
HICBITHCONEBEEZRET 2HE. A | EEIRICH T HIEERE & =M
LTWAWERZNRETEE, CONBEEZRELCRETESEEZDL
N3, TIT. TITRTIADA | BERHIRORY S TARZBRILE
MERIRICB W T, HBEBRBICERL TVWAVRLRREAENRET S, H
DRIBONBEECHABRIBO D B, MBIEEEICEM L TWAVWER%RIE
WRICTDIEHTE S,
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[0138] - REBRILIE
BONERHOBWBBERICOVT., MBHWELREL TEEDHE L.
BRHREERT MBI ERRIREBNT, ERBORERILEEZUTOL
DLTRIELAE, 2T, BFR (Al &€ ORABILEOES %HH
R5, BRTEILEE TARADRBICHITHDRABLIREROEIZHFER, D&
EH7TADORBICH T HRABLCEOEI ZFH L L(EZRABEECES (
nm) &LT. R17HHKR20ICRT, 7AREIYaVRY v v— (
CP) Izl T. {FRFOMEE=EY, MiE%*SEMEET S, 50n
MIZE A A D LLEMNEVERLEICDOWTIE. TOSEMEARGBERVWTE
IZAWET D, SEMEARICEWT, 50 n mZEUTOLRIEVERLIE
ZHETHHEICE, IR XIEABEFHHIMH (ESCA) ICL->TREA
MO (RN &) JEIRIVF—PRABEXEDIHT (EDX) ILL20
MEZYIRT) Z1T> TUET %,

[0139] (MiErZEt)
BONAEHRANOBWEERICOVWT, FIrmt 1 28R L T, MEERME (
J/m) ML, BBEERRD &, FAAEEREA 1 mTHZEHB O
ICEEEEY . DA 1 mEAICED EIFcR. BEETIE. SN
B LA WRADEDEE (k g) ZAIET 2, COEOEEICENMEE
(9. 8m/s2) &ETHERMI mEENI/EEEEZTEH (1 m) THL
f B % TEEMEDOFHE/S A —4 (J/ mXiE (N-m) /m) &F3, K
DI THEEM DM/ NS X — 4 2 BHFMERE (22 TIE0. 75mm2) TR
LBz mES Y OMEEMHOFTHE/NNZ XA —4 (J/ m-mm2) &L
T. "1 THE5KR20ICRT,

[0140] (HFEZEN)
BoONLREARNDIRFMNEIERICOWVWT, FEFXEA1 28R L T, nFE
27 (N) 25 Lz, Bl EZR~R2 &, mT T XERO—IRICEY TS
NICIHFEEZHRTF vy J THEL, BEEROMKOBBEBEEREL T
 BERAEBEF Yy I TERET S, BF v v THRE S L ASEY
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[0141]

[0142]

DimFA ETEBRRICOWT, ABDOIREARK AW TRITIFORATE (N
) ZAIEL. ZORKEE (N) ZmFEEND (N) & LTFHMET 5, RO
FRARESBAKERE (Z2TIE0. 75mm2) THRLUKELBENEEY
YDmFEEN (N mm2) &LT, R17HH:KR20IITRT,

(T &%)

BOoNERABNOBEEMRICOVWT, MEWEBEEREL TEROHE L.
BREENRT IMBEIGERMEEZRVTERRISIES LT, £RD 1 XDR
mEEfle L TRKEZERREZIT> T, BROBEZ BRMEFRICTHENE,
ZTORRER2 1IITRT, BKEEZDROFHEIE., SEENREDONaC |
KBREAVL., HREBEEZ961FE & T2, *2 11CIE. CONBEN8HE
E%THDHMNo. 1-5, CONBENOEERTHY. HEFNEE
BICHE L TWARVLWERNO, 2—207, CONEEN40EE%THY
. EEFIANBREICHBELTWSREBENO, 1-109C2WT, HERLTHE
7, 4B, ABNo. 1-5%kk<, EB8No. 1T-1Hh5No. 1-23
. No. 2=1HHBENo. 2—-23, No. 3—1H5No. 3—12ICD
WTH, HBNo. 1 -5 -ABRDERTH -,
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[0146] [3R17]

0.755q (¢ 0. 37Tmm X 7TABRE  E/-iE ¢ 0.39mmX TR D OJEHEIRER)
o
| W | B | B | o | WEE | oy | 05
No. X fR#K B [T/m] ﬁ{tﬁf‘f k=] -
[ & m] (FHR) [nm] [J/m*mm®] [N] IN/mm’]
1-1 | 1.39 0.1 51 12 16 58 78
1-2 | 1.09 0.1 42 12 17 60 80
1-3 | 0.97 0.1 30 15 19 63 84
1-4 | 0.81 0.1 103 18 23 63 84
1-5 | 1.70 0.1 55 17 23 64 86
1-6 | 1.93 0.2 27 16 21 76 102
1-7 | 1.51 0.1 110 14 18 69 92
1-8 | 0.54 0.1 18 10 13 77 102
1-9 | 0.86 0.2 19 13 18 62 82
1-10 | 1.69 0.1 111 10 13 68 91
1-11] 0.93 0.1 60 12 16 62 83
1-12] 1.59 0.5 41 13 17 71 94
1-13 [ 1.09 0.2 108 14 18 62 83
1-14] 1.28 0.2 5 12 16 66 88
1-15| 1.70 0.1 82 10 14 68 91
1-16 | 1.87 0.5 6 16 22 71 103
1-17 | 0.93 0.1 95 13 17 66 88
1-18] 1.42 0.1 10 17 22 65 86
1-19] 1.00 0.1 41 12 15 65 87
1-20] 0.85 0.1 69 16 21 69 92
1-21 ] 0.99 0.1 27 16 21 64 86
1-22 1.11 0.1 111 18 23 73 98
1-23] 1.64 0.5 19 11 15 71 95
1-101] 0.76 0.1 34 5 7 60 79
1-102] 0.88 0.1 19 7 10 38 51
1-103] 1.01 0.2 13 11 15 61 81
1-104] 1.08 0.2 15 9 12 76 101

[0147]
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[%18]
0.755q( ¢ 0. 37Tmm X TA#RE:  F7-1F ¢ 0.39mn X TAPR Y OJEHEIRLR)
\lJ-l
| mm | mm | o | wE | sy | S

No. | M | Es | /;1 HEE | EE |

[uml | (FEH | [nm] [J/m-mm?] |  [N] o

[N/mm”]
2-1 1.48 0.3 13 17 23 o7 89
2-2 1.78 0.4 21 10 13 66 88
2-3 0.56 0.1 41 13 17 69 92
2-4 0. 69 0.1 120 13 18 70 93
2-5 0.69 0.1 31 13 18 69 93
2—6 0.03 0.1 5 15 20 68 91
2=7 0.70 0.1 15 10 13 73 97
2-8 1.11 0.8 1 14 19 71 95
2-9 1.93 0.1 103 13 17 70 94
2-10 0.03 0.1 49 12 16 68 91
2-11 0. 60 0.1 61 13 18 68 91
2-12 1.22 0.1 11 12 16 70 94
2-13 0.78 0.2 10 15 20 67 90
2-14 0.67 0.1 46 11 15 71 95
2-15 1. 69 0.1 10 14 18 69 92
2-16 1. 29 0.2 5 15 20 73 97
2-17 1.94 0.2 19 13 17 70 93
2-18 1.47 0.2 13 14 18 74 99
2—-19 0. 69 0.1 106 14 18 67 90
2—20 1.54 0.2 39 13 17 71 95
2-21 0.66 0.1 115 14 19 08 90
2—22 1. 78 0.2 23 10 13 85 114
2-23 1. 36 0.1 10 12 16 71 94
2-201 0.62 0.1 10 5 7 98 131
2-202 1. 06 0.1 6 2 3 130 173
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[519]
0.755q( ¢ 0. 37mm X TARBRAR  F 721 ¢ 0. 39mm X TARR Y O EMERER)
\J-JJ-I

S| R | B | | o | TR | oy o g

No. X ¥ B [T/m] HirmEE | BED e

[ 1 m] (FEHR) [nm] [J/memm?] [N] gﬁ

[N/mm"]
3-1 | 1.78 0.2 28 11 15 63 84
3-2 | 1.40 0.1 111 10 13 86 115
3-3 | 0.63 0.1 21 16 21 68 90
3-4 | 0.90 0.5 97 15 21 77 103
3-5 | 1.80 0.5 43 16 21 76 101
3-6 | 0.77 0.1 12 10 13 66 89
3-7 | 1.63 0.3 47 11 15 68 91
3-8 | 1.36 0.2 98 15 20 65 87
3-9 | 1.49 0.1 47 15 19 66 88
3-10 | 2.87 0.4 10 10 13 66 88
3-11] 1.57 0.2 10 11 15 69 91
3-12] 1.61 0.1 72 11 15 71 95
3-301] 0.98 0.1 9 7 10 103 137
3-302]  0.90 0.1 18 5 6 72 96

[0149] [3=20]

[0150]

0.75sq($ 0. 37mm X TABKE 713 ¢ 0. 39mm X TABR Y OEFERE)
et | me | mE | mnr | o | BER | wF | B0
No. H & E3q B = U/E BrEE | BB 47 7
[um]l | (F# | [om] [J/m-mn?]| [N] o
[N/mm“]
1-1056 1.75 0.1 60 14 18 61 81
1-106 1. 68 0.4 45 15 20 62 83
1-107 1. 68 0.1 52 16 21 62 83
1-108 1.64 1.1 45 16 21 62 83
1-109 1.59 0.1 30 8 11 38 51
2-204 0.62 0.1 29 11 15 66 88
2—20b 0. 68 0.1 28 9 12 65 87
2-206 0.70 0.1 30 12 16 67 89
2-207 0.73 0.5 42 12 16 70 93
2-208 3.48 1.0 31 10 13 6b 87
2—-209 0.54 0.3 250 13 18 53 71
3-305 0. 65 0.1 25 12 16 64 85
3-306 0.62 0.1 24 15 20 67 89
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