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1. —# % B4RIRH R H, 635

&4 3xxx A 5|46,

12 FRRGEH—& Lg4ao4FAt, =

ETFTHREATHGF —BLORARECE, FIAARBOELSL
dxxxR 5 e&, AP B ATE R AR E S L, SEFRSF BT
BRPAAZEGRE ERASIATROET HEMREABRELTE
& SMntd 5 #BR .

2. A BRIGEARERM, X T AT RIxxRF L4204 REHY
0.18 wt. % #5981,

AEAERIGAFTERM, AP ATAIxxER T AL 045 KTY
0.1 wt. % #4Si,

4 BF|ZRIGFFREAIM, P ATRAFAHRELH60unS,

S AR RINGARERAM, —FTORLETFHESH S —B LK
Fod ML TFHRRARE S —B LS —ARBAE,

6. A B R1GRIFTHA M, L PArR4RIT8 05+ o) AT ik dxxxd
a2 4-18 wt. %Si, ZHH0.5 wt. %Cu, BEFHH?2 wt. %Mg, & &
#0.3 wt. %Mn, RH0.8 wt. %Fe, EHK1.5 wt. %Zn, & &H40.2
wt. %Ti,foR &§%0.4 wt. %Bi.

T.RAZRSWGAREAM, EFENTRATRCENEERE
WA M EEG1-30%.

8. RA| R RINMIABEAM, XA PO ELEL, EH 0L
EB40.9 wt. %Si, EK&H%0.8 wt. %Fe, &k HH1 wt. %Mg.

9. RAI R RKIM4AIFHAM, KPR FPAHECERFHHLT wt. %
Mn, X %92 wt. %Zn, RH40.2 wt. % In, ZFH#0.25 wt. %Ti, &
%1.0 wt. %Cu, BFH0.25 wt. %Zr,FoZk$H#0.3 wt. %Cr.

10 RAIZRSNFABAM, AFHRTAHEGLESRFHH0.6
wt. %Si, & #0.6 wt. %Fe, R&H£0.5 wt. %Cu, RFH &1 wt. % In,
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Fk 5 0.2 wt. % In,

11 RA| ZRSHRBRBEAM, KPR FHELCLRFHH.6
wt. %Si, E&H#0.3 wt. %Fe, RFH 0.4 wt. Mg, KHL0.25 wt. %
Ti, 5 %0.4 wt. %Cu, mFHH1.5 wt. Zn, R H 0.2 wt. % In, B &
£0.2 wt. %V, &K FH 0.3 wt. %Cr,

12. A 2 RK1IGFARER M, AP AR PG RLEERLH15-45
um,

13. RA|ZRIGEARBERH, X TR FAEGRAEERL20-40
umfE,

4. BRAZRIGMAMEFRIH, AT HELCSEEEL, FHOLESR
54£50.18 wt. %Si, & &5 #0.8 wt. %Fe, £0.5-1. 6 wt. %Mn, ZFHH1
wt. % Cu, £90. 01-1.5 wt. % Mg, R&H 0.3 wt. %Crf&F0.25 wt. %
Ti,

15. A ZRIGERTEAM, HF AL QL ELL, EHOLR
BH%0.08 wt. %Si, ZHYHO0.7 wt. % Fe, #91.0-1.5 wt. % Mn, %
0.2-0.8 wt. %Cu, 0. 01-1 wt. %MgFeZ H 0. 25 wt-%Ti.

16. BA|ZKIGFABFEN M, AT ARAL S EL4L, BHAELK
F40.11 wt. %Si, ZH0.6 wt. %Fe, £41.0-1.5 wt. %Mn, X5 Y
0.8 wt. %Cu, £50. 01-1 wt. %MgFe K FH#£50. 25 wt—%Ti.

17. A ZRIGFAREI M, AP RACAEZLZREB LB
R AL,

18. RAZRIGFAREAM, AT AR EZLARBELEZITR
A AAL 22,

19. A ERIGERFEIA, X PP A LG E LRATRD
£ AMK,

20. AR A Z R 1969403 7 M, b F FriR S e BTik o A X 1) 44 d 4k
FHERREVHIER,

2L RAZRIGEARBAM, A FHRASAERLE EATE &4
Erad,
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22 MA| B RIGAIRBER M, — T OIEERREH S —&E L
1xxx, 3xxx, 5xxx, 6xxx, TXxX X 8xxx4-4 € &,

23. BA| 2 K194 0 #, L Prik b At S 1k,

24, A R R 1 4R T4 R A, 2 F A& F A4t Rk 4 1k,

25. RAVZRSHRMB R A, £ ¥ T2 FAT A 40 2 RE 6948 &
TEY- Y B

26 RA|ZRSOERBERM, X FAARE = b AT AT B 1L 60
pm3E,

27. RA| ZRSE MBI A A, X P TR E ZPAT LRGP S
FoFARE LY RE G EMSBURF

8. RAIZRIGEARBEAM, AP RS RBEL T RBERENY
60-98% .

29. RAIZRIGARBEAM, AP CH L RBRTAEETFR
BFEFa L, AP TREFOHGFTOLFEAMBEF G Ly
AIEF£200um x300 pm x 100 pm.

30. RAIZRINERER M, AP xR B OELARRTY
0. 05 wt. % #9Mg, P& P AT A RABILL0. 05 wt. % egMgFeprid S LA
TAiLL0.5 wt—% #9Mg.

LA R RINREEER M, P AR R My FBMAEFE T4
FPTiR G P ALY KAk,

L. BAZRINAREA M, KPR HBRARB LN ES
19 B AR 3R B KT 65 MPafe R 44431 3% B X T 165 MPa,

BPARAZRIGARERA M, CRLARLBEEL150-5000 pm,

34. RA| R R1GFAF4E 7 A, € LA 4308 i SWAATK I AR 4B ASTM
G853 R 49 K T 20K 69 4R 4 )5 W A hkbik

35. —FP4RIR B, QR A 2R IGMRE R M.

36. —FF A& F WM AR M EAFER M ERGF &, 0

(@) £ F R AEAxSLARBCER xS M iessd
A8 ZAK;



03810670. 1 A} ok P OFE4/4m

(b) A& TF525C FHIBE T SRAEIZ SR E S A iR A
—#L; Fa

() B HMARSRERKEBETEA HATHRLE,

3T A BRI Tk, EF T () QERRAFTRECE, PAFHS
BB R IR G R A G S50 B R B AR,

38. MA| ERI6K T ik, P TR () QIEABIKR T H L
it 8 S 42 fARECESEUE T K,

39. RA|ZRI6H T ik, AT T @) @R CE 26 4 P Atid 4
W, T RAFABTKEEARBECELALE T 4K,

40. RA) BRI F ik, AP HRILERLBEY 9B KE
-H= X,

41 RF|BRI6H Tk, AP RIUERABEN S RHALEXE
-0 K.

42, RA R 36 97k, K F TR Rt T4R 4L, X444 Mo
FERFEEEFESTES/FHRE LK.
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KAt B AR MRAE R H

LR

AEXAPGEALELLEBRK"0"E KT EA &M 4AFH A M
Al FTHIEXEFRG Tk AL, CTEAATELEAREERE
TR —H [ ERRNMG SN ELSEE R,

KRAHF

ARBEAMHEFTOERLBEZSHARRLSL EHEL4L. s a
B RFZMRREATRENFTLY. tldo, K5 HMBEEHEY
REABEAARINFARBEG EAFBIBRRPYHLE., XLBERS
6B 8 KRB, AR E AT E RN A K EHGAH R T iRAlax
N REENFHFSERELAZLEERASRGER, BRALE
Ao B —F & B ko K 4B AR

XRFLELARRT FEEEHN—FHBREBSiIHFEMTRAM
8 S E& M W R 64 WKL 8] & 1k 9 B Ae R RV o404 B 3R 89 A
. £ E & #INo. 2,821,014 Miller) #:i£ T F T4y A i, AL 3k % 97
B A KR S AT EEA L RS AW G o B B R 6K 5
R, SEEEARBIBHRE —BRBIADRAZAREE W E ik
HEte— A 2B E. £E8+H|No. 4, 586,964 (FinneganF A) £ T
—ALEXLBRKMEA I 3xxxk 5| $44 (B, -HIX®E K) At %
FEIRBEERBAMG TR, AXLBRKZEIAYS I TERAY
Fe AR IR B Jp it A2 F R AR S 1538 Fo By SRR Ak 4 48 K B AR 09 7 A
2ELR.

A EFRINIRE], SIE T T 2ot & kbt = A EX el 4247
X RAK AR &AM KEFRE R,

—HEFEAARLAHYH ARG FTEERTLE + 4
Nos. 5, 037, 7074=5, 041, 343 (F A AR FFortinFA). X+ H|iR
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TARA ST (KT 0.15 wt. %) 3xxx & 5 426 A&, ©He & REL
BEMEABEANEIFEERGBL, ERREEEA1-15 wt. %
Sitgdxxx A7 4AIRBEOLE. FPHENIHAFTHMBARAAESHAS/
CERBRR LEAARBAMZES FSiMdxxxmBROE KT #
I, SiMAKT Mnéd B3t a i & EMn-Sis# /& (39, ALy, (Fe, Mn) ;Si
AR IR FESIY A0 KR, XA Si MR EMTER N
HEFYHZHDE. FH EBAAN THEASLEF458 2 BAKER P M,
ARG R E T RSB BRI TR AR EEREHER.
Bk E A 4G RAEFIEH, — L 2 BRZARMR, B ik Ixxx B EFR
EIE A, RE4B I FIL, THRATATFHEAHEEEEEX (B
Tk FPARE-IXAEBK) R LEBK (BT EAE-0EK) = &
A T ¥ At B AR A BT IR 4 %9 #Mn (3o, AL, (Fe, Mn) 5S1i)
ARG ESEHLESZAFRARKRY KSR (B, £-HXXE X F)
S, Bl FRABFn R BE A (28E T+ FNo. 5, 041, 343
HERHARELAALLSEKG KL THEEN, BAHAZXESLERL
ARBOEINEZERRUFEISETLE BN AN IKENESHEA
BN EHHERE., TLBR-BKXKEAFHAZATFERPE R H
i, Big M EARARUBEEE 2R M e, b F 84
XA BB (AR "), MR RE T FELSREH 4L G
EWSAETHBR. A, FRBECEADIR O TFENGLLELE
FARBEOCEMEE, FURITFHEARBEH o RFGRETH.
LY AL RETXELL B, AT 4L B AP LENE
E AxxxARBLELNASEL) PHELEKE K& EIE M,

W T F AL B AR AR % f B st — 8 foik 4 44 5-8F B 09 W
BEEREYA,0-8 KARER M F Rt dxxx b4 4 LF L% 3
AL E, F A EET B MR R T BBk B Mo RR
ESHeTHHBAFARTIN, $4ERARSEEFARERPTL T
EHELFF/REK., EALZE, EX Y MBI T A48T R
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HEYHE, AEMKERERTF OMKF XA BTl R AR R4 F
8 By SRR ARADAR K3 fo F R A R S MA T BRI H KB X
87 A

AhERaaheeFL 480N T ik, A0ELATLEXB K
FRE, TEXRELEAGRELR, THITARBLEREEH ALY
RIKCEESERRGEL, FEIBAH . AT —FEELASRAH
REREFZELREGHEAATEIEGESE. LEELAA TS
MEBERBATERZBZBGEAFE R ARG & 0-5 K4RIBEA H
AR B JE S

XPAA B

AREPHAEAAluminum Association (AA) 3xxx4-4 %, AA 4xxx
CERARBROE PMERAFINNEBLETHNGEEEARER M, B
TEARMGIBEE BF, PAT) AR A T R EEITHES & kb ? 3
mTity AT, ZEh HERLBRKEH (0-BXK) THERNTERBH
HUEBRTZZREEEAGEE, RAFBEAS L MEASYH A —&iE
BORFEROIBAT. ALALF AR TFHRREERHOFTE. AR
BHEAMTARLERBKEKE, PHTRESEAECLFLESA.

3xxx TR EAE R BHYH60um) FAtf dxxxsfFE 0 E, HHF)
B EIZLRREESEAMIRPSIESMixxxsAR @ BB F
AMAEY HE IS, FRASHIHZEHIE A TE/FHRE)
LAECSHARREERGOMSBAF. PAAHRSEEEREREF
EARA GG4AFH R R0, B h 3B B Fo iR AR MM 4 S K 0 4R 1R
BRAPA/REHHARBEREAHFBREG A, BR, KA ATE
B HAe [ BB AR BEBEAFEAREG T4 S EB AR
BREINARLARLE QIR LEHSISCTHAE iR F Aok,
T iR K R RAEK),

&7 Al 1xxx, 3xxx, 5xxx, 6xxx, R1xxx84 L EEH & LR TE
Ixxx AT ERAFTA, AFENTHERF X UEERERIAKE
AR ERA/ RBE . 3xxxiS AR B T Hs 3 ERAR T AT 460
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pmég AT L, XA KR F S Mg BOR B ERIT R BB T A
EPATHXAERTA B it B R R AR BREEAR R LT
& WL,

AEPLOE—FA R BrELEEREL M ERGFE, 63
TR () £ F R EAxxx S 2RRBECEFR Ixxxd b2 N t4ad4+
Aty B A4k, (b) KT 4525C FHhIBAZ AR T A kehtas
BHERBEAE—R, o CORREETISRERKEE R RSATHRAE,
AFEARNTRTORERARBECE, PH AL LER LMY
B, BREAXxFARBECER TSR ELENBAE, REKRSHE
o HE | LA, B b, AAARTHEIR K|S EARROCELSL
FEAEBARTAGIATE ERER.ES —FRFETY, EoKiBitE
BESLELAEFTAEERER, A PHARBEEARLOCE L 48
BAMEEMBRIERLBEABNRSEBXE-I KA -0m K. @it
HAHFARBEEAME (RIAFERFBLE), A RFHEES
EXF RS/ FARELH K.

REHERBEAHTEH TFTER (ZRAMg, Si, foCu) EFitfalsF
AR ZY BB, KA R4RIRE R A B A AR 65MPatg4R R4k
Fe 2 6 FAP BB IR E A AR 1L 16 5MPaty AR F 1038 &,

P B &4 ) ik

Ala, 1bfelcy AR B FTREAEHEAFTENYTEE;

B 2RABEAL ARG ATEL MR B TG BB H;

HIZRLAAMBRRA MG RE M E;

HAZRELARFHEAHGRBE R HE;

HSRRAFANGEEFER TAHRN-0 & KEAMEL M
BB RBMBAY;

HORALARMBPEAMEGRBEOGBMEA; o

B7a-TifBT1j-Tqa A R AR ZAHARER MFEALRLERE
BAMHBMRE.

ARG RAFTE
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AR ESEIEA D EXHT, REFAHI. KXATAGR
EEARLEA"RBARGEEHFTH ERNZESLALT 2h T LK
Fo/RAEL F X EBMBE FAENRN, REAIBATH THIAR
S g .

ERBAEFMBAEEN, XL THEEMRY QIEATETER ML
Fo Rk KALZ B 6§ KB — KA/ B oK. EEHLH0.5241. 6 wt. %Mn,
Blde B EQILHA G T E4E20.46,0.47,0.48, w3 H EFe b 3t
1.61,1.62,1. 63F21. 64 Mn, XE M F AL )N E o Sc/E M 8,
At B Fe / AERTEH,

AEXRAFBE TS EERARERM, RT EAMMGBHE (77,
PAD AR A T R ERARBEER B RTIGRAE, CELLER
K&EH 0-BK) FHEFRZLATBLENTHR—RELGFFE
B BR R

AREBLARBAMTURZ ORAEEFE R, GF 4xxx4AF8
QAL EQIxxxE3IFe B HF M T AT, Z &5 (Bla) LiEHE
EPALEHRE 4xxxARBEELL) XY, wEES (B &3
— B ¥4 £ PAL 1xxx, 3xxx, 5xxx, 6xxX, TxXx 3K 8xxx4-4 48 A% 49 IE 49
BEOE (o, KAME)4 LGS, SIS —ERBEEFH2L, B
FXFEE xxFARBOEIL, EERES Blc) QEART IR
EFAT2RS L3, AP 4xxxA R B O E I BB EF/NPA2fS5 L,

ATARYFRGEIHESERRSRELH0.18 wt. %Si, R
#0.8 wt. %Fe, 0.5 wt. % £251.6 wt. %Mn, BHH1 wt. %Cu, &
B #0.3 wt. %Cr, #50. 01 £ 451. 5 wt. % Mg, & H£0.25 wt. %Titd
BEEE. AN, BLETURTLSRTLH0.08wt. %Si, REiE#0.7
wt. % Fe, %1 wt. % £291.5 wt. %Mn, 0.2 wt. % £%0.8 wt. % Cu,
#90.01£491.5 wt. %YMgFeTAH T A 20.1 wt. % £40.25 wt. % Ti
84264 Mg K F LR G AANAREF (A EITHRARFAR
# (R H), #R4ECAB) , AT A 3 (3 A Nocolock® K £ % w % Mgéd
A do, SCs BN FobrE 69 RAE KT, K&K AR 60,43

10
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HgTim AN E o2 miFE]. TishIxxxa2 & E R e/ER —& e
WAL, Em@TiImAFEETHFEPHEBEX (S3EARE
Rt F K S RELSIMAxxxéRIR 8 Q& 1Y B Y rh) Fofe ik X 3%,
(RA T A F 2R F KR RERYP T H 8302t F 218 & & 4k 4 46t
B EZH., EAHXE, BHH0.25wt. YA FHTITRAELSS
Y, X PREMANL0 1 wt. % ££50.25 wt. %Ti, Crey2ARTH
TRAE— R ERFEEAM+CHTIRTF 1.4 wt. % (R FH
0.3 wt. %) #)KFE, LY RARTAT AL, R&HH0.25 wt. % (Je
£90.02wt. % £290.25wt. %Zr). Agé9R A R THTXE,0.01£1.0
wt. %,

G3THEDC(AA) TLHERTAL O RBRFEEH4E (8B
G, ARBE, FABRF) NERF &, KA H P L EFEMIEH
Wk, EROR, HERFRER S EZHHRETREISOCHEE
B 1) 8 S E AT AR E T ARELS40C IR .

WAL, RAE (A2 RARBLEZ I GMITEL Ml
RAFEAHOS)NARBERBARA LA EREA FRENF
Ao, #EEK S RABKREMG AT RAELERIEH525CH#L
L, SdBAXERBAE, SPHMMEFER. REAIHEL
AL AR BT REZKFS25CTHRLEE (4, FiH iR KK
BRAEK), EFHEEBEAITLI0CH LN HIKTF 00400488
SR Bt ) 69 R beik A ik B (RBILS0C/4) 84 b ) B K & 4Kk K
(Bp, "prig "8 K, AR E SR R) THASF, BACNRERHLE,
WREBEREZAD525CTA LR atM4E (E525Ch LIKF 415
28, THBRAEE, —BRH, FAEXPRRBEA MR L2 LKTY
485C &6 I EFo 1B KB B Ao KT £9100) B 6 1B K AR 38,

P AT B E A bl B 6 iR 2t T RATE RIS & B kb A iR B
REEY, AAARAANAPAGFH (Blc) P, Higid&, PALENLSEF
BELTHAEMEIRR. FEHEA T &b 36a 4R 6 58K ¥ 64
L83 H Le P AT R BEARSI LM R M dxxxA R 6

11
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ElFTEHMAFPAID T KETHFE, A LB R UBZ S IEBRATREE
B B3R Ak, 5 st d 44284 B dpi@ ik dt o A 3, A R Adkds
(Bp, A A BB RERTELE) ERTFRAESE THFSIEAMBEAREL
BT ELERZEOKF. RAAFERBEBMEGE TAKF LS H U
FHIEINHREL R, RRKFHEBEEGFIEEAEL, BATHFE—
At % By AR AR Z AT T AR, A A B R A BRAEAGA
FHARBN A/ TR FAOEEL. Bk, REMHHRL
FAT B EAEAN I LM P ELRE . AT 2R R4 S369 5
HRAR, b EATR, X RREN R AKPKTFRESI ELIZMT, B
S —BERTHRY B m TR EAR (B, —RAKT 20 % 498, V)
B AKAL TR T RS B AL, B s AT Y AL, AR B4t B ¥R
SARAR GG R

FA TR T TG, o R 4442 €8 Mn, AR L 4 — AR
QABEBRBEMFH P/ R THFESLLARELBEEY
L FRAE, RS FAESSNHEFERR ML, EMEMLRER
HEAEIBRFERERCEHAGE LR, T AR ZLE
FERAFASLGEMEBIL0C, AT AR HEALKMGOL AL
g, e R A6 B AR KAK, FATT by T H BTN BZ LA TE
B e RiEBHEGPAMLERRT, Bid#® RIEK NG Fdxxxsn 1B
BROUETHROEA . RELERE, A KASEEREA TG E
ARALAR L 630C A —RIEA RA HHUR 094270k 9482t sh 89 F 4¢
AL,

LR AL LR T EFRE LA § Y radhrt B3R rked B A &bk
IR L. AL, 4xxxRF R CEINBEASIS LY A5 1B
R, LT RKSISE—RALAA FRER VBRI, HIt, LFE64E
R A AR EYAEHNEIREE, A HERETSIFH: —BR
W, BRKGH A EGOIHRERE (P, BERTOENRMAEKEE)F
HES R, RLTUER, B EA TRV EAARECENE/ALR
B2 BB E F F X3 MM Laxxxdi B 08, X & A AT

12
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BV AELST0CZ EegatE) ARER Y B3R @ik. B ¥ 4HEA #A
B Fe XA BAKE K. AT E R B BARE R B A IKS1 €& A
HFREGFAT. AT REBEERA Ao eh &R, 25 RE| £
B, 60 um T BOA S B AT A FH RSB FATAFG LR, LT
AEWEBERAHS60pnRH15-45 p R H20-40 un., FFRA
A1-128i-0. 2Mg4R )R 3 6L E 6y B R 6§ L Z4A 4394, 30-35 pmR R vA
ATFHEFAGBRE, 2R EER, FALEETRETRRRESTF
GBI BRBMTE M, XM AN BA N —RESL G S RAFT
EABRERARTETAESINAES/PARE LY A,

BRI B P AT2H R ORIRZE, R T4 (7, AR E
ZEGTH TN GO FHNTRIRIFORBREELRERGL,
¥ A2 R kAt G 3R FE ARk AR P AT/ SR B LSRN E LS
HR P& oy KRR PO, Blde, S3fe P A2 Z ey FH £
FREVHISER, ARSI dit2tf b bFH I MG XZRETE
Zt. MAGHCY, CrRASTT A FHBI S EAMME BF, REERA M),
Ao Nt In, In, HSnTA TP ERME . ZHEEZE, BAGBELYT K
ERARBEETRALE ARAEARBIENOAUEFHXEARELY . A
— BT, THInHK Inde NdxxxARECE LA FH I B rRARER @
wEH,

s TFARARBAMGAHD LEERAFRCES SR (B, KB X
ABER), THRWEAEPHHHLFEARFEE., TEARE RS =
PASHEREEZRITO0 ponGe, ARERLEETHRALEA M) AKX
MR E AR EWHTH RSB, B A& AR — TR R, T
H-vEARRGEREARERA NI Y, TERMg, SifCuk B4
B KA L RA, RS FRTEBLGHRGE. XK, HRAREE
BEARITERIERTHYN.

AFARAEPRGFRLOERALESSLEFEAFH/SRB LAY
HFE B2 BARL PG FATSET A R XA A 6942 R R Rt
SEFEBHEE., —BEH, —BRRAAAWBEBAIRANAE

13
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(Mn, Cr, V, Zr %) m AT P AT R A, B A S MNEE-F3 AR R4 F 48
SR HIEMS, RERFTHANAE, XRAHABFREZEREMRLY, X
ARHEOARESEAENFTARLE R, RRLEA—BAKEA,
st FARST RSB F ¥ AT, AR E LS TBILLH0.9 wt. %
Si(dm, £90.02-0.9 wt. %Si), R %2 wt. % Mg, RABiL0.6 wt. %
Fefm Rt 41 wt. % Cu, XA PHRERHEMARLILO0 5 wt. % #9Cu,
Cu, Ag, Zn, In, K SnegmAst T T A B F R ARG o b iS4
ZRHOEERRTHATEY., LIRARTE TR, ZH%0.2wt.
%, MO AR TH TR, KRB H1. Twt. % . Tit§mARTH TR
8, ZH40.25 wt. % (3=, £0.1-0.25 wt. %Ti). HATRIME R
FRCHTER) REASISFEH0.6wt. %, FeRFEFO. 6 wt. % ¥A
BA BEACo, InZInty FAHAXTA FRALRZRZEAAARE
(CAB) 4B BHER ATRIMELRFL (AT HE® HELASI
KFFEFHH0.6 wt. %, Mg/KFEKFH0.5wt. %, FeK-FRFHLHO0. 3 wt.
% (42, £90. 15-0. 3 wt. % Fe) LA RA H&A In, CuX Indd 4 £ 2T A
FEMAZIELRFEN R AARBERA MG N ERFTEP, 4xxx
AIRECERLE RRILL0.05 wt. %Mg, PATEA RARiLL0.05 wt.
% Mg s B RAILL0. Swt. % Mg, R PHAEHBHTLFRTR
2, AL RERTBERESETATE EEE AT S EHHE
bh, FATRE R R EBRF TS BARLZLIL00C, AP LA
REBHAEZMENSERAREY. pRPATSLHEAL KK, PA2LT
b TFAHBAREAZLARTEAN, wRAFHFZ TS, Bigd
BEER NG dxxx AR B CELY HHER RELERE, A4
&S FE R AT 46 P AT Rk 49, 125 AT e Bl A8 ZAL630C A
—RIEA RS RRGE2AE,
MFREFAATASTYES/FARD LAEEEIBRAFH T
A, e T @& RARTEH0.9 wt. %Si (3, 0.02-0.9 wt. %Si), R4
it £50.6 wt. %Fe, RABit#1 wt. %Cu(dw, 0.2-1 wt. % Cu), FXBitH
0.25 wt. % Ti(3,0.1-0.2 wt. % Ti), fek$H 1.7 wt. %Mo, Mg#Ae

14
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Ao T it Mg AR T D (o, A RS, BRI A TR
B MM 2 AR HCABRARE, F)FRBUERRTAHATLA
B, RBHA 1wt %. 2 BAFEE (Al-Mn-Si-Fe) ¥ by FSiMdxxx &L &
Fo T EEMFAT (R PALASH T RAAS P AL/ PAHRE LYK,
B b, TEARKEESIMATARUREES P LG/ PAHRE LY T
K 5BIRH

AULETRAFSoe4im FRFEAR $4 (B, &#HA FREA
P ES/PARE EHRASMaS R B EF G AR A TR
KBt %, & £ BMny#OR F 69 AR ) 89 4-E 69 F MR . AT R A8
FEHREGERFR LGRS BELETAL XA ERAGEEA
EAREE R OB T H AR L,

%1
RAFEEASHREH |CE FoFHRELES
8 F 4t A %)
BB ENGAEE (um) | 60max #¥ 60-100
(5-60) (60)
(20-40)
Si 0. 9max 0. 18max 0.02-0.9
(0. 02-0. 9) (0. 11max)
(0. 6max) (0. 08max)
(0. 4)
Fe 0. 6max 0. 8max 0. 6max
0. 15-0. 3) 0.10-0.7) (0.15-0. 3)
Mn 1. Tmax 0.5-1.6 1. Tmax
(1-1.5)
Cr 0. Imax 0. 3max 0. Imax
Mn+Ti+Cr<1. 4
Cu 1lmax 1max 0.2-1
(0. 01-1) (0. 01-1)
(0. 2-0. 8)
Mg —MIRETF4HE | 0.01-1.5 1. Omax
RHR
In sy e ¥t |0 3max L BN L8
THTEH ATHTRY
2max 3max
Ti 0. 25max 0. 25max 0. 25max
(0. 1-0. 25) (0. 1-0. 25)
r 0.25max 0. 25max 0. 25max
(0. 02~0. 25) (0.1-0. 2)
XETETAMHAK V=0, 2max V=0. 2max V=0. 2max
In=0. 2max Ag=0. 01-1.0 In=0. 2max
Al W # 2K ¥ ¥ &%

15




03810670. 1 oM B FE1/18m

4xxx4AR B O E1QIE QA 44-18 wt. %Si, ZHH0.5 wt. %Cu,
RKBH42 wt. %Mg, K&H£0.3 wt. %Mn, K FH#0.8 wt. %Fe, EFHH1.5
wt. %Zn, BB #0.2wt. %Ti, R FHLH0.4wt. %Bithd 4. ARES
BIHOETSHRRAEENGEREENLH1-30% . o RELE A
A LH4RREEE (o, Blc), FACENOLET S X ALFHFTAR
Fl XA LR,

Wik h AR TRAIHGREERG), RBLEEEE (—FFE
ik FEBEE A N.5,476,725) RBLHAFLE + A ¢ 3#
No.10/004, 041 2001410A 230 £ X, MA"F i 24448 ", 5INE
B ELE) R malk, RAAHATF LB L FNo. 5,476, 725
IR B, 3xxx BB THARBRES MMM INFELEERG 4 P A
BRiEEEE, FIFARFixxEARABROCETETRRMEAILAHER
TR, REAHALEMRIGER. PREARNSA-L4E, KX
Frid e F AT o2 AEEARRE T 5 B 4xxx40 B8 6 E M 3xxxb 44
Hafehes. STARRAK T REEGLH60-98% . 400484 A%k
B BETARY150-5000 pm,

REALLZERBRT RER, 2420 L% B3t KL A
FEat e i,

x4 1

ATFTREHATHAUEREEANESTES/PAAREG LRSS E
ARGFEGBMSERAFGEERNS, L HERAKLAFNRYEE
REARBRM, AP EHEBRERLTLH . R34 T Hralkedsda
BUABRFAMBEIREXHRBEFRRE F A —RESHFEIRRF
MBE., EFRRBAITHEALEXLLBRREZE, BRABTHAEY
FoM AR REEREDTHLRLBER, XEEFRLE A48
Bl 69 R AR B & o K00 CIEEAR AR, WA I, SF 3R89 AR, 5.
BEEBRBRYARBRET L LEANEFEEKE, AAREZE,
BREBRGRE, LR, WA, 2 thfdF ., ok b AEETE L R4
SEENRHBRR, FERALST AL/ PTG LIRS 2 4 4 foF

16
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ESBEH, MALRIPIFE E—R BT, EROEDHEUTE
W FATBE AR PTHR ARATE R T R4 B &, 4B X (0-
B K) 6 H B 6 R A R AR BB S — AP TR ASHEBEBLIFR
£,

MEIPHREFR A Y, BEKTLI uothditst FRPES
WL BRI KE (AAKRFEL  ERRFEH, A Lxxxd4
#Mn, BP 1% fE AR 3t # A4 6G KF (0. 35 wt. %Mn, £44No. T9) FL AL
FATBANG ISR RABLYrh P ERERTE T GANESD
(PL3 B A RDFeE) . LB RAH, A E1xxxt9Zr (0. 18 wt. %, A4
No.SF) L E kAT MM G A QY AR T RARBH TS
TRBBER IS (RERERARE ) (bik 5 44KB,CAE). 14
A M, NF2 08 45 R G LR R A, 3xxx8 2T A T4+, R 2SS MK AL,
B BA xR BCESL FA R AN ILERBIK, RRATHELA
YT AT, R TR EBIZ AT, SRR TR EARELERIEZ PG F
SIMAXXX &L EY H i M6 BRI MEE MRS, TG AELR
AP, BRGRRARTEHEL R AAA BLENHE A GIvE T4
o GG AL Fo Sy A5 1A R b zenerdbh g4, —F A9, BARRR
REEAK S, Cu, MgF RS PG BREELRBE EWGHA,
ARZEMNARNHBEGSEALE., FLE®RB.

X2
e | B 4888 (wt. %)
No. Si Fe Mn Cu Mg In Ti Ir In
1 S 0.06 ]0.17 ]0.92 [0.29 |0.24 (0.0 0.18 [0.0 0.0
2 g 0.06 [0.17 [0.90 [0.49 [0.13 [0.01 ]0.17 |0.00 0.0
3 g 0.05 10.15 [0.89 ]0.53 |0.01 [0.01 [0.18 |0.00 |0.0
4 ¥ At 0.05 10.20 Jo0.01 [0.01 JO0.01 |0.01 |0.005]0.0 0.0
5 ¥ At 0.12 10.19 ]0.05 J0.06 [0.01 ]0.03 |0.02 [0.18 }0.0
6 ¥ A 0.19 [0.46 f0.98 {0.00 [0.02 J0.65 |0.016{0.0 0.0
7 WP A 0.26 10.27 (0.35 j0.00 0.01 J0.00 {0.165[0.0 0.0
8 ¥ At 0.10 1 0.16 |0.00 [0.01 [0.05 [1.0 0.01 J0.10 0.0
9 k) 0.08 10.20 |1.02 [0.23 |0.04 |0.02 [0.02 |0.0 0.0
10 P At 0.88 [0.45 [1.17 [0.22 [0.03 [0.02 j0.18 [0.0 0.0
11 4xxx# e 110.0 [0.15 [0.03 [0.02 [0.02 [o0.01 [o0.01 [0.0 0.0
A
12 4xxxmF € 1 12.0 |0.20 J0.05 [0.05 |o0.18 [o0.08 [0.02 [0.0 0.0
E

17
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5 3645 2

AT VA T iRIE VA W) B F AT /S 404 2t FRAR IR UK M Bk, AR A
e Ar4R T 42 B M b o dxxx 4R IR B A, G 4o4 ¢ B ARk o &t B
PR . AR BFFARBEEH RGBT EARIZE TR, AR
BRAOELBEEARILIOCES)4, L PR FE600C, RAME
1 01sentRiXEASTM E-6437%4& o SR A PR 4 B (FLDs) /£ B 3fnd o 4 A&,
EEERFEL B RPR) T, 5200 AF KA HELEXER-F
AR IR K fobkik 1 K (A FARAE"FA") 4R K £0-8 K, beik ik X (Fp,
Rif AR 2 S FTEKBE) N TFLORESELWIHE (Uxxx &, ¥4
FoBos) FEE MY RBERT. A, ABRTHBAaTMILEILE
¥ 4% iH HFLDs - F 4T FREF A, & AT EF 6 45K #2905 R)
FTRAZEHF G GITEE., FAZEEAKRSLNEEHAE
Bo MR, LSBT HLERANAMHELAHGILSLLHZER
EBRAMEASK ABREFEHLESHZET K. B4R 640
FURAFCEGIRNEEIARERA—F T LRBH®, #F—A
ZoREAAUNTGE T — NI KREREILEESE, HHGE4
BRIEARSBRAFHOEE, BB e e b KA FE S HA
HATREERS T B REG TR, MEXEEEARIZTL Y,

MiZBEFBEE, P4 dxxxAR B0 EMELHLEOL 2N
GIERBEABTOERS HRPEUSYILE), AA0KRYASABRET
AFEFTEHLIAHRSREABALCERASNRTF. FREAFAREZ
JE AR E AR B SR, AP R RS, FRRSHBE R HEE
BE95% . AR, BORW, "B EALEFMHPESH AL/ PR
BEHBRELEFESBRAFHBERILNE, X TAECER AL, 7
SFRRAEE, ARBCERADELEESCKRIEY (S AEFEHLGS
B)Fa b P ESLMANE = BEE A4 XAL) Z 18 & XM,

Mt FGFLD Y ST #ATH 3 . H ok, mdaR T3 F BIF6 AR
AMARREEN. Hlde, SHIFHRBR T THHNELZETFREFG
WFEO L, EFITTREFOHFTE LiERMHEES G KT %200
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pmx 300 pmx 100 pm, 3=, 4 h —fM 3, ¥ it & ¥ 42 73 4K FLDs,
AAEFORER. BB, TAERAREHZEMH BB FEA
AT, EEEARFUSTNEEMBZH LRKX MR 40, 3T
RAEBBR TG M, LB LWRMHBIFU-FAKFLDSE KA, F4o
WX EFLDs AT E & . B2 & E|, &2 UAAAR B R B ARLE, £214
Z G AR A B IR A AR AN L T B R B, At 3 b G4
RARMANN ZEAE, BAH B PAT 26T bt 48 K 347 2] 2
#. HRPEARB DS B IR, J kA B bR, ARIEASTM -85, &
14 RSWAAT G K LBR) X Z G, BB R-TFAE L ramE,

WG RLEERE, BFTAMRP, QR S, T,U, fmAAd , ¥V eg it &
BeARREARLRE T BREG/HINE R, ETXEFARRLSEHT
FOEFPHSBRFGRRER. A AT QG EEE N G ERSEk
BEXRKE LA QHGEE FRA A1) G ENRITESL o2+ 8
RSB EAR X EWF X AEBTa—qb 30, £ P EREE BHHE
BARMEEMALEZRFERAEINRSHEEAREL M (BT1j-T9
Fo BB GG EMZES4E (BTa-T1) XA & Frimbth i T IN0E
£2912-14% M BATE, HiZE &, B4R E A Bk B KH S (P-FAK
U-FA) P AR R B E 6 b AT, BPRRE P BB R THHALT. &
BLER, ARG REAS BT EALEL /P HRELEELFEY
MY BRAFHFEIARCHEEERARE, AP Ao LAH
A ENTI HRPEURAMMHERVEL, EAHLFTIE bt 2
EEBRRABRTEAR PG ERMOLEHETIS QB M B BUFY
X)), 2EFEGRBHTIEF PN EE~RLARERE AN Gk
PEUAAAL WFaY) ,

20
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&4
o8 E SRR, (Wt. %)

No. Si Fe Mn Cu Mg In Ti Lr Bi
13 A 0.06 | 0.17 | 0.92 | 0.29 | 0.24 0.0 0.18 0.0 0.0
14 & 0.06 | 0.18 | 1.01 | 0.25 | 0.25 0.0 | 0.01 0.0 0.0
15 & 0.03 1 0.30 | 0.99 { 0.26 | 0.48 0.0 ]0.175¢ 0.0 0.0
16 & 0.03 | 0.31 1.0 | 0.49 | 0.49 0.0 10185 0.0 0.0
17 &S 0.08 [ 0.41 | 0.97 | 0.51 | 0.23 | 0.02 | 0.15 0.0 0.0
18 RS 0.10 | 0.45 | 0.98 | 0.53 | 0.49 | 0.02 | 0.16 0.0 0.0
19 S 0.04 | 0.31 [ 0.99 | 0.25 | 0.72 0.0 0.18 0.0 0.0
20 & 0.05 [ 0.17 | 1.08 | 0.52 | 0.22 | 0.02 | 0.16 0.0 0.0
21 Wit 0.05 ] 0.20 | 0.01 | 0.01 [ 0.01 | 0.01 [ 0.005| 0.0 0.0
22 Wit 0.12 | 0.19 | 0.05 | 0.06 0.0 0.03 § 0.02 | 0.18 0.0
23 it 0.59 | 0.20 | 0.03 | 0.04 | 0.40 | 0.02 | 0.175| 0.0 0.0
24 At 0.44 | 0.19 0.0 0. 01 0.0 1.43 1 0.170 | 0.0 0.0
25 it 0.39 ] 0.20 | 0.03 | 0.04 | 0.40 | 0.02 [ 0.175| 0.0 0.0
26 ikl 0.40 | 0.15 [ 0.01 | 0.01 [ 0.01 | 0.02 | 0.01 0.0 0.0
27 ikl 0.41 | 0.16 { 0.01 | 0.01 | 0.41 | 0.02 | 0.01 | 0.0 0.0
28 At 0.40 [ 0.18 [ 0.05 | 0.10 | 0.03 | 0.05 | 0.05 | 0.0 0.0
29 PA¢ 0.35 | 0.18 | 0.05 | 0.20 | 0.03 | 0.05 | 0.05 0.0 0.0
30 Pt 0.40 | 0.18 | 0.05 § 0.10 | 0.30 | 0.05 | 0.05 0.0 0.0
31 it 0.35 ] 0.18 | 0.05 | 0.20 | 0.30 | 0.05 | 0.05 0.0 0.0
32 |[4AAEATE ] 12,0 | 0.20 | 0.05 | 0.05 | 0.18 | 0.08 | 0.02 | 0.0 0.0
33 [4AMANEATE | 10.0 | 0.20 | 0.01 | 0.01 | 0.01 [ 0.01 [ 0.02 | 0.0 0.0
34 | 4RUFBATE | 9.99 [ 0.25 | 0.03 | 0.01 | 1.36 | 0.05 | 0.01 0.0 | 0.11
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£S5
2ok |BE | RANPTASE | KR$ERK Y-E LA Pt ?
I.D. (pm (Hm
P 483 32/21/13/21/32 |53/31/304/32/63 |R/FR/R/ R/ | R
Q 483 32/24/13/24/32 | 58/32/308/32/53 B/ RIR/R/Z I~
R 483 32/24/13/24/32 | 58/35/301/31/58 BIRIRIRIZE | R
S 483 32/21/15/21/32 | 53/32/312/32/54 RIR/IRIR/E | R
T 483 32/21/16/21/32 | 48/32/329/30/44 Z/RIRI R E xR
U 483 32/21/19/21/32 | 48/33/317/31/54 |R/R/R/R/A | R
v 483 32/21/19/21/32 |45/31/321/34/52 |R/FR/R/R/IZ |F
v 483 32/21/16/21/32 |47/29/317/32/58 /R A %
X 419 32/20/32 53/313/53 A/R/A NA
(RTRA)
480 32/14/32 58/365/517 A/ R/E NA
483 32/14/32 58/366/59 A/ A/E NA
AA 482 32/27/18/27/32 |57/31/306/31/57 |R/BR/R/R/E | R
#.6
2ok
I.D. As-Brazed (AB) | AB+7X @RT AB+25-4r @218°C | SWAAT
TYS UTS TYS UTS TYS UTS TTP(XR)
P 60 | 53 141 54 142 55 143 60+
Q 74 | 55 144 55 144 54 141 60+
R 67 | 55 146 55 144 56 143 60+
S 61 |60 155 60 155 59 155 60+
T 68 |63 164 64 165 65 166 60+
U 63 |62 163 66 167 68 169 60+
\ 70 | 66 166 67 171 69 172 35
v 69 | 60 162 61 162 63 164 34
X 67 |60 150 61 153 61 152 24
Y 12 |58 158 58 156 58 159 2
Z 72 | 55 152 55 151 55 152 7
AA 61 163 65 170 70 172 60+

22



03810670. 1 oM P E18/18m

&7
E4K | 0-BKAEBRT 0-%1 K M S MY P8
I.D. i 4% (pm) MERE | A
KE | BE TYS UTS | %el | Olsen | (um)
(MPa) (MPa) (mm)
P 400 30 58 143 21 8.2 40 + £i&
P-FA 80 15 59 140 21 8.4 20 b £ %
( PA=fk
#E&X)
Q 600 50 61 146 19 8.2 45 ¥ £%
R 400 40 61 143 19 8.2 40 X
S 300 30 62 155 18 8.0 50 tER
T 300 30 64 161 18 7.9 70 b £3%
U 300 30 64 159 18 7.7 70 T 2R
U-FA 40 10 70 162 19 8.3 30 iEX
v 250 50 64 165 22 8.2 50 X
W 300 50 55 159 22 8.3 60 X
X 150 50 62 145 21 8.1 45 R
Y 400 15 56 148 18 7.6 170 x
Z 300 50 54 145 22 8.1 30 F
AA 78 22 68 156 18 7.5 60 ¥ Ei%

AERRRBRMENERAER THREBZBRBNER, AT T

HRER T EE G EAT S W ko o BRI B R B 4R 1T 3
A

2 o
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& 7h & 7q
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