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A+ 1

dAH LFvE Fu AFS AxsE WHOoRA,

7xxx A2 &FHE TS ATsts dAZA, 4] Txxx AlElR EFE 3ES 88 Txxx AlEE &
T eowA AlEEes, 7] xxx AlEl2 dRvE das Alwste AL

dFHE e TR AES ATE] 9l A7 &8 Txxx Al dRE Fes FEee 9l

A dRvy Fu T2 AFS AT A8 47 EFvE 39 T3 AEFS dAsee 9l

A dRuE T AFS 4] A8 Y] ddstE dFvuE g T2 AEFS gdske A 2

271 GdE dFvE e AEs SASte L Abd-Algde dAlE 2§eke, B
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AA7031, AA7033, AA7035, AA7035A, AA7046, AA7046A, AA7003, AA7004, AA7005, AA7009, AA7010, AA7011,
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AA7034, AA7036, AA7136, AA7037, AA7040, AA7140, AA7041, AA7049, AA7049A, AA7149, AA7204, AA7249,
AA7349, AA7449, AA7050, AA7050A, AA7150, AA7250, AA7055, AA7155, AA7255, AA7056, AA7060, AA7064,
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A7 3

A = A2l SlolA, A7) Txxx AlEl= dFulE e

4.0 WA 15.0 S3%2] 7Zn;

0.1 WA 3.5 %] Cu;

1.0 WA 4.0 S3%2] Mg;

0.05 WA 0.50 FZ%2] Fe;

0.05 WAl 0.30 %] Si;

Hdl 0.50 F=F%] Zr;

A 0.25 FTH%] Mn;

A 0.20 TH%2] Cr;
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Hd) 0.25 TF%9] Zr;

o 0.05 %2 Mn;

) 0.05 %] Cr;

ol 0.05 FF9%e] Tis =

Hol 0.15 29 Ex-ES 28t

AEE AL, W,
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3T% 6
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S Y T FHS VFoR 3 T HJAE((wt. DE UEI 259 94 A=
A AlA, ™= ETEY A gis] Hdl 0.15 wt. % 2 &Fv|Eo|t).

Holq Apgd o, "d2"9] ouji= o 15T x| ¢k 30T, dF Eof < 15T, < 16T, ok 17T, <F 18T,
ok 19°C, oF 20°C, <& 21°C, <F 22°C, <F 23°C, <k 24°C, °F 25°C, °F 267, °F 27C, <F 28°C, <k 29C, ¥

ol AMAE 2 Wels 2ol 23H = ojud shepi e B BE SHHNE Eiehs Ao ofdEofok
todE S0, "1 uiA 10"er V)EsHE Wl AL 13 HOE 10 Abel(R olE 3ol Yol &t
= sk9l WSl S 1 ol Ham(elE =01, 1 WX 6.1) 0% AlFste] 10 olste] Hdlgk(elE =1,
1 =

RE B9 WIE TP A0 AT Bk

oL o

Hkel o], "Fx AF", "FER 55 AR, "FX EFvE AE", "Fx g5 5

5 d W74 FZ(direct chill casting)(FF ¥4 sA-FZ(direct chill co-

casting) & 233N EE W& Fx, A& FER(AE B9, EY HME FX27](twin belt caster), EY &

5 FZx7](block caster), T 499 & A% F27]9 A& YA E X
Ll

R=R
il = =
sh), AR £z, 3 ¥ FZF(hot top casting), =& Y9 v Fx W o8 AAEE AFS A A3
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HaEA xdats EFuE Faolth. doo] A3de Txxx AlEl= ¢FvE FHEel &+ 9
El g2 ATk, dE Eol, o] F Txxx AlEFE &FvE FEE ]9 Txxx
Alglz &Frg Fas 2N, oo AFEA] ek=Th: AAT011, AA7019, AA7020, AA7021, AA7039,
AA7072, AA7075, AA7085, AA7108, AA7108A, AA7015, AA7017, AA7018, AA7019A, AA7024, AA7025, AA7028,
AA7030, AA7031, AA7033, AA7035, AA7035A, AA7046, AA7046A, AA7003, AA7004, AA7005, AA7009, AA7010,
AA7011, AA7012, AA7014, AA7016, AA7116, AA7122, AA7023, AA7026, AA7029, AA7129, AA7229, AA7032,
AA7033, AA7034, AA7036, AA7136, AA7037, AA7040, AA7140, AA7041, AA7049, AA7049A, AA7149, AA7204,
AA7249, AA7349, AA7449, AAT050, AA7050A, AA7150, AA7250, AA7055, AA7155, AA7255, AA7056, AA7060,
AA7064, AA7065, AA7068, AA7168, AA7175, AA7475, AA7076, AA7178, AA7278, AA7278A, AA7081, AA7181,
AA7185, AA7090, AA7093, AA7095, 2 AA7099.
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¥ 1
S ZZ YA E (wt. %)
Zn 4.0-15.0
Cu 0.1-3.5
Mg 1.0-4.0
Fe 0.05-0.50
Si 0.05-0.30
Zr 0-0.50
Mn 0-0.25
Cr 0-0.20
Ti 0-0.15
BLE 0-0.15
Al T
[0031]
[0032] AR Ao, 2 GMA o] AL E R0 E FE2 % 20| AAE v} 2E da 24S e
X2
& T YA E(wt. %)
Zn 56-93
Cu 02-2.6
Mg 1.4-2.8
Fe 0.10-0.35
Si 0.05-0.20
Zr 0-0.25
Mn 0-0.05
Cr 0-10.05
Ti 0-0.05
BETrE 0-0.15
Al -
[0033]
[0034] AR Ao, dFuF FFS FF F THS JIFoE 49 WA 15%(AAWN, 5.4% WA 9.5%, 5.6% WA
9.3%, 5.8% WA 9.2%, W 4.0% WA 5.00)¢ Fo= old(Zn)S TddTh, dF 5o, GFuly TS o
4.0%, °F 4.1%, °F 4.2%, F 4.3%, % 4.4 %, °F 4.5%, k4.6 %, F 4.7 % < 4.8% °F 4.9 % 5.0 %,
F 5.1%, 9F 5.2 %, 9 5.3%, F 5.4%, <F 5.5%, F 5.6%, 2 5.7%, <F 5.8%, °F 5.9%, °F 6.0%, <F 6.1%, <F
6.2 %, °F 6.3%, <F 6.4%, °F 6.5%, <F 6.6%, °F 6.7%, <F 6.8%, °F 6.9%, < 7.0%, °F 7.1%, < 7.2%, °F
7.3%, °F 7.4%, °F 7.5%, < 7.6%, °F 7.7%, °F 7.8%, °F 7.9%, °F 8.0%, °F 8.1%, <F 8.2%, <k 8.3%, <
8.4%, <F 8.5%, °F 8.6%, °F 8.7%, °F 8.8%, °F 8.9%, °F 9.0%, °F 9.1%, °F 9.2%, °F 9.3%, °F 9.4%, °F
9.5%, °F 9.6%, °F 9.7%, °F 9.8%, °F 9.9%, °F 10.0%, <F 10.1%, <F 10.2%, °F 10.3%, <F 10.4%, <F 10.5%,
ok 10.6%, <F 10.7%, <F 10.8%, °F 10.9%, <F 11.0%, <F 11.1%, <F 11.2%, °F 11.3%, <F 11.4%, <F 11.5%, <
11.6%, °F 11.7%, ©F 11.8%, <F 11.9%, ¢F 12.0%, ©F 12.1%, °F 12.2%, <F 12.3%, ¢F 12.4%, °F 12.5%, ©<F
12.6%, °F 12.7%, <F 12.8%, °F 12.9%, <F 13.0%, °F 13.1%, <F 13.2 %, <F 13.3%, °F 13.4 %, °F 13.5%, <F
13.6%, ©F 13.7%, ©F 13.8%, ¢F 13.9 %, ©F 14.0%, <k 14.1%, <F 14.2%, °F 14.3%, °F 14.4%, ©<F 14.5%, °F
14.6%, <F 14.7%, <F 14.8%, °F 14.9%, == oF 15.0%9 ZnS X3t & vl % = FAHT
[0035] AR HFeo, dFujF FFS Y F FEHS VIFoR 0.1% WA 3.5%(dAAN, 0.2% WA 2.6%, 0.3% WA
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2.5%, T+ 0.15% WA 0.6%)° o= FE(Cu)E 2gett. & &9, &5 T52 ¢F 0.1%, °F 0.11%,
°F 0.12%, °F 0.13%, <F 0.14%, <F 0.15%, <F 0.16%, °F 0.17%, °F 0.18%, °F 0.19%, °F 0.20%, °F 0.21%, °F
0.22%, °F 0.23%, <F 0.24%, °F 0.25%, °F 0.26%, <F 0.27%, <F 0.28%, °F 0.29%, <F 0.30%, <F 0.35%, <F
0.40%, °F 0.45%, ¢F 0.50%, <F 0.55%, °F 0.60%, ¢F 0.65%, <F 0.70%, °F 0.75%, <F 0.80%, <F 0.85%, °F
0.90%, <F 0.95%, <F 1.0%, <F 1.1%, <F 1.2%, °F 1.3%, <F 1.4%, <F 1.5%, °F 1.6%, °F 1.7%, <F 1.8%, oF
1.9%, °F 2.0%, <F 2.1%, °F 2.2%, <F 2.3%, <F 2.4%, °F 2.5%, °F 2.6%, °F 2.7%, °F 2.8%, °F 2.9%, °F
3.0%, °F 3.1%, °F 3.2%, °F 3.3%, <F 3.4%, Tx oF 3.5%9] CuZ ETT 4= Q). T2 FTAEC.

15 ﬂliﬂl

Adr Ao, odFuE FFL 1.0% A 4.06(AAW, 1.0% 4 0%, 1.4% WA 2.8%, Tx= 1.6% WA

A]

3
2.6%)9 do= uavgg)S XTI dF o, dFvE TS oF 1.0%, °F 1.1%, °F 1.2%, °F 1.3%,
oF 1.4%, °F 1.5%, <F 1.6%, °F 1.7%, <F 1.8%, <F 1.9%, °F 2.0%, <F 2.1%, °F 2.2%, <F 2.3%, °F 2.4%, <F

2.5%, °F 2.6%, < 2.7%, < 2.8%, ¥ 2.9%, °F 3.0%, °F 3.1%, °F 3.2%, <F 3.3%, <F 3.4%, <F 3.5%, <F
3.6%, ©F 3.7%, °F 3.8%, ¢F 3.9%, L= <k 4.0%9 MgE T 4+ Yut. BT FEGE TAHECH

AR AL, GFulE FFS W ok 5% WX UR(GAD, 5.5 WA 13.5%, 6% HA 13%, 6.5% WA
12.5%, TE 7% WA 1299 Zn, Cu, L Mgo =3 S EF3th, oS B0, Zn, Cu, 2 Mgo =3 FFe
°F 5.1%, °F 5.5%, °F 6.0%, °F 6.5%, °F 7.0%, °F 7.5%, °F 8.0%, <F 8.5%, °F 9.0%, <k 9.5%, °F 10.0%, °F
10.5%, <F 11.0%, <F 11.5%, <F 12.0%, <F 12.5%, <F 13.0%, <F 13.5%, Hi= oF 14.0%Y 4 Uv}t. 2% Z%
2 ®EAEY.

AR Ao, dFNFE FFS T F FEHS VIFSE 0.05% WA 0.50%(AAW, 0.10% WA 0.35% Ei=

0.10% WA 0.25%)¢] ¥oz d(Fe)s X3, dE 9, &FuF a2 <F 0.05%, °F 0.06%, <F 0.07%,
°F 0.08%, °F 0.09%, <F 0.10%, <F 0.11%, °F 0.12%, °F 0.13%, °F 0.14%, °F 0.15%, °F 0.16%, °F 0.17%, °F
0.18%, °F 0.19%, <F 0.20%, °F 0.21%, <F 0.22%, <F 0.23%, <F 0.24%, °F 0.25%, <F 0.26%, <F 0.27%, <F
0.28%, °F 0.29%, <F 0.30%, °F 0.31%, ¥ 0.32%, <F 0.33%, <F 0.34%, °F 0.35%, <F 0.36%, <F 0.37%, <F
0.38%, °F 0.39%, ©F 0.40%, °F 0.41%, <F 0.42%, °F 0.43%, °F 0.44%, <F 0.45%, °F 0.46%, <F 0.47%, ©<F
0.48%, <F 0.49%, W= °F 0.50%2] FeZ *3at &= vl BF T2 FAEC.

A A9, d4FnE FFE FdFY F FFHE J|F0E 0.05% WA 0.30%(AAW, 0.05% WA 0.25% FE=
0.07% WA 0.15%)2] oz HI&E(Si)S FF3. s B9, &ZuF 5L < 0.05%, <F 0.06%, <F
0.07%, °F 0.08%, °F 0.09%, °F 0.10%, <F 0.1 126, °F 0.13%, ¢F 0.14%, °F 0.15%, <F 0.16%, <k
0.17%, <F 0.18%, °F 0.19%, <F 0.20%, °F 0.21%, <F 0.22%, °F 0.23%, <F 0.24%, °F 0.25%, °F 0.26%, ©<F
0.27%, °F 0.28%, <F 0.29%, T+= °F 0.30%9] Sis X 4= Jdd. BF T2 BEAET.

U Ao, dFuE FFS 7Y F THS V1= Hd 0.50%(AW, 0.01% WA 0.25%, 0.03% WA
0.20%, T 0.05% WA 0.15%)¢ %¥o® A=FF(Zr)S TAsIch, oS Sof, &dFuF TS ok 0.01%, <

0.02%, <F 0.03%, <F 0.04%, <F 0.05%, <F 0.06%, °F 0.07%, <F 0.08%, <F 0.09%, <F 0.10%, <F 0.11%, <F
0.12%, <F 0.13%, °F 0.14%, <F 0.15%, <F 0.16%, <F 0.17%, °F 0.18%, <F 0.19%, <F 0.20%, <F 0.21%, <F
0.22%, <F 0.23%, °F 0.24%, <F 0.25%, <F 0.26%, <F 0.27%, °F 0.28%, <F 0.29%, <F 0.30%, <F 0.31%, <F

e} e} e}

0.32%, <F 0.33%, °F 0.34%, <F 0.35%,
0.42%, <F 0.43%, <F 0.44%, <F 0.45%,
& & Qo vE A, t}%% Zr% s <
0.03%, ¢F 0.02%, =% <F 0.01%) 9] Yoz xge 4 Qo).

0%). BEF T30= T

0.36%, <F 0.37%, <F 0.38%, <F 0.39%, <F 0.40%, <F 0.41%, <F
0.46%, °F 0.47%, °F 0.48%, °F 0.49%, =+ <F 0.50%¢] Zr& X%
FE 72 0.05% PIRHAZAD, ¢F 0.04%, <F
O

2o A%, Zrol F7F Fol EARA BEHEF,

= oo
N

rkﬂJ

AF Ao, dFuw Fu F5Y T sHFS VIF2E H 0.25%(AAH, 0.01% WA 0.10% == 0.02%
2] 0.05%)9] %oz Witn)E X odE 5o, dFvE FE < 0.01%, <F 0.02%, °F 0.03%, °F
0.04%, °F 0.05%, °F 0.06%, °F 0.07%, < 0.08%, °F 0.09%, °F 0.10%, < 0.11%, °F 0.12%, <F 0.13%, <F
0.14%, °F 0.15%, <F 0.16%, 2 0.17%, <F 0.18%, °F 0.19%, °F 0.20%, <F 0.21%, °F 0.22%, <F 0.23%, <F
0.24%, T 9F 0.25%9] Mns X33 4= o). dF Ao, Mol 5 Tl EASHA Zeti(S, 0%). BT &

gz FA AT},

U Ao, dFuE FFS 7Y F THS V1= Hd 0.20%(AY, 0.01% WA 0.10%, 0.01% WA
0.05%, T+ 0.03% WA 0.05%) 4 oz AF(r)E XS}, oA E 59, ¢FvE F=2 & 0.01%, oF
0.02%, <F 0.03%, <F 0.04%, <F 0. ok 0.0 ok 0.07%, <F 0.08%, <F 0.09%, °F 0.10%, <F 0.11%, <}

]
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.15%, °F 0.16%, °F 0.17%, °F 0.18%, °F 0.19%, E=& °F 0.20%°] Cr& X3
e ol EASHA Beth(S, 00). BF T2 AT

1—40

0.12%, °F 0.13%, °F 0.14%, °F
Aot &5 Bl Crol

Ay Ao, dFuE Fa2 FF9 FTHE 7T 2 Hd 0.15%(dZAd, 0.001% WA 0.10%, 0.001% WA
0.05%, T+ 0.003% WA 0.035%) 9] oz ElefE(Ti)S X33}, o Eof, &L ¢F 0.001%, <F 0.002%,
ok 0.003%, ¢F 0.004%, <F 0.005%, ©F 0.006%, <F 0.007%, <F 0.008%, <F 0.009%, <F 0.010%, <F 0.011%, <k

o}-t

0.012%, <F 0.013%, <F 0.014%, <F 0.015%, <F 0.016%, <F 0.017%, <F 0.018%, <F 0.019%, <F 0.020%, <F
0.021%, <F 0.022%, <F 0.023%, <F 0.024%, <F 0.025%, <F 0.026%, <F 0.027%, <F 0.028%, <F 0.029%, <F
0.030%, <F 0.031%, <F 0.032%, <F 0.033%, <F 0.034%, <F 0.035%, <F 0.036%, <F 0.037%, <F 0.038%, <F
0.039%, <F 0.040%, <F 0.041%, <F 0.042%, <F 0.043%, <F 0.044%, <F 0.045%, <F 0.046%, <F 0.047%, <F
0.048%, <F 0.049%, <F 0.050%, <F 0.055%, <F 0.060%, <F 0.065%, <F 0.070%, <F 0.075%, <F 0.080%, <F

o}
0.085%, <F 0.090%, °F 0.095%, <F 0.100%, <F 0.110%, <F 0.120%, °F 0.130%, <F 0.140%, Z=+= 2F 0.150%<]

Tig 23 = Aok, dF d5ell, Ti7k &5 Tl A L= (S, 0%). 5 = TAEH.

I~

A Ao, dFrE e %H—;LJ %— THEe 7IEoR Aol 0.10%(A ), 0.01% WA 0.10%, 0.01% HA]
0.05%, Hi= 0.03% WA 0.05%)°] F2o2 Y, La, Ce Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, %
Luz o]Fozl o 2 AJFJHL *}Ur oo das I, dE 5ol &FvE T o 0.01% °F

0.02%, ¥ 0.03%, ¥ 0.04%, ¥ 0.05%, °* 0.06%, 04 0.07%, <F 0.08%, ¥ 0.09%, =¥ <F 0.10%9], Y, La,
Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, ¥ LuE o]Fojx o 2XE HelxE s} o4t

A8 EFT 5+ dvh BT Fez mAEH

YR Ao, dFnE FFS FF = FHS J|FoE HY 0.10%(AAD, 0.01% WA 0.10%, 0.01% WA
0.05%, T 0.03% WA 0.05%)2] %o=Z Mo, Nb, Be, B, Co, Sn, Sr, V, In, Hf, Ag, Sc, & NiZ o]Fojx
TOoRNEH Hduds i oo YaxE XL, dE Bof, dFvuEFE 5 9 0.01%, °F 0.02%, °F
0.03%, <F 0.04%, <F 0.05%, <F 0.06%, <F 0.07%, <F 0.08%, <F 0.09%, %= <F 0.10%9], Mo, Nb, Be, B, Co
Sn, Sr, V, In, Hf, Ag, Sc, % NiZ o]Fo7 o 2RE MYz af} oo dirs X3 & it

gz FA AT},

AR AL, &dFnE FFE 0.15% olak, 0.14% ©]3F, 0.13% olak, 0.12% ©]&F, 0.11% o]&}, 0.10% ©]3},
0.09% ©]&F, 0.08% ©]3}, 0.07% ©]&F, 0.06% |3k, 0.05% |3}, 0.04% ©]3}, 0.03% ©]3}, 0.02% ©]&}, i
0.01% ©]3le] %oz wWwz BB AHHE U2 vE Y (ninor element)E EIerh, AR
HAAFHoN A, o] BELELS Ga, Ca, Bi, Na, Pb, = 0|59 2L ¥F8HA 7, olo AHA It ul
A, AR AAFPE A, Ga, Ca, Bi, Na, ¥ PbR o|Ffzl o 2RE] He== 3l o] Y47 0.15%
olal, 0.14% ©]&}, 0.13% ©]3}, 0.12% )8}, 0.11% ©|s}, 0.10% ]6}, 0.09% ©]3}, 0.08% ©lsk, 0.07% ©]3},
0.06% ©]3}, 0.05% ©]38}, 0.04% ©]a}, 0.03% ©l&}, 0.02% ©]8}, Wi 0.01% o]ate] ko &Fnlg FF U

AT Add. EE EeEe] &2 0.15%(lE 501, 0.100)5 sk fev. BF SRR A8, 9
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GFE e AlEe] AERD AAEHAAM, AES 2 A= ¥ wIAH 54 AT F A dE &

A AAGHA A, oled FFvE i AIEE ARA-AlE A5, Holx 100 MPa, # o]k 120 MPa, Ziou
140 MPa, #Hoj% 160 MPa, #oJ&= 180 MPa, #o]% 200 MPa, #o}& 220 MPa, #o%= 240 MPa, # 1% 260
Pa, Aok 280 MPa, Zo|% 300 MPa, A% 320 MPa, #o] 340 MPa, 2 Hdj <F 360 MPa, Hul <F 380
WPa, = o ©F 400 MPa®], 1S0 6892-1 Algell mel A= 5 dm®p)S 2teth. 8 F71e] A9
Hol A, el dFuE du AES " AR'S ®elw, ol dF 50, dFvw @ AEC], 10
6892-1 Al gell wel S5 = FE FERp)7E AT 7S, ABA-AlE AFe] 71k FF 25 WPa o]}, 20

MPa °]&}, 15 MPa °]&}, MPa ©]3}, T+ 5 MPa ©]3hibd S713hS ondch. LS AukA o2 W7}
oF 79 WA oF 1809, oF 14 WA oF 180%, oF 219 WA oF 180, °F 90U WA °F 180, E= °F 120
d WA oF 180%doltt. AR AAGE A, B 73k oF 79, oF 149, oF 21, oF 309, °F 40, °F 50
A, oF 60, °F 70, °oF 80, °F 90, °F 100, °F 1109, °F 1209, °F 1304, °F 1404, °F 150%, °F
1609, °F 1704, == oF 180 eltt.
)i i Al AEdle WY

FECIAM, AHAE dFrE S AR iAE e AlFelt. 2 @AMl AAE 2L W] WeE

. .

Ejr‘

st=5 om=gte] glo], & WAl A E dFvlE g A —5—@% o] Az Fet

s Ko 7;3]3%‘:}. 2 AN, Az U2 dFuE Ga AEdx

i ofh 2L B>
oX oX o o

A AE dFrE F5 AFS dE 5o FF, 43, 4d, &A3, € 95 9§ Ax ¢
7tad 7 Ak 2 HAAC Ved R s T AES T Abd-AlEE .

TZ(Casting)

2 @AM JfAE BHE &F SRV Fae TR &7V Fa TR AEES AEE 9AE X3
o oy e dFHE T T2 AEFS Yy T FAHS AEE ATE F Ak odE Eof, dF AAF
Bloll A, a2 AA ¥4 (direct chill, DO) F& TS Ab&ste] FxEo Fx J3Ls AT, 5 o
AANGeNA, FFe EQ-WE Fzy| EJ-F Fzy|, EE B2 Tz AFRS T £ AW o]
A3HE A = AL FZ(continuous casting, CC) &S ALg&dle] FxET. 93 AAGeAA, 2 AL
el ZdolE, HoE, 2EY 59 FHRE T2 AFS ATsy] A8 C 344 93] et dF AA
FelolA, &8 TFS Fx Ao APE = A A= 27](degassing), 226 Z2] A (inline fluxing),

o]
£ ABE Aol U DA LA A o] 1) A DAS AL $ A B2 A9IAAN, 7
WAL AFVE FE AEE Az 99 AsE £ A ke v g R CaeE

2 Abgstel 9, WY, BeolE, ~EY B ol Ayl glo] TS olg Fx xﬂ%Oﬂ

:;

723 dAE B PAMd Ve e RAEERH Axd $F2 dFE 9 AES 71Este] FHojm 450
TAAY, HoJw= 450C, ZHol% 460T, Aol 470T, Aok 480TC, FHoJ:= 490T, ok 500C, FHoj:=
510C, A= 520TC, Aok 530C, Aojk 540T, HoJ= 550T, Aok 560C, Aojk 570T, EE Hojx
580C)9 3 #<% 2 (peak metal temperature, PND)E A= GAE 38 4= Q). dE 5o, %
dFulE F AEF-S 460TC A 6407, 480C WA 620°C, 500°C A 6007C, 520TC x| 580C, 530C WA
575C, 535C WA 570C, 540°C WA] 565TC, 545C W#] 5607TC, 530°C =] 560C, HEi= 550TC WA 580C<]
xR 7tE" vk A AAFE F doje] o] dF AAFHA, PITRES] 7FE &5+ 100 T/AIZE
olsl, 75 T/AIZE o3}, 50 CT/AIZE o]8}, 40 CT/AIZE o3}k, 30 C/AIZE o]8}, 25 CT/AIZF o]8), 20 T/AIZE o]
3, = 15 CT/AIZE oldto|t}, i tf& olelgr AAIFH A, PMTRS] 71E &%+ 10 T/ WA 100 C/+
(A, 10 T/E WA 90 CT/¥, 10 CT/& WA 70 T/E, 10 T/E WA 60 CT/&E, 20 T/E HA 90
T/H&, 30 CT/& WA 80 T/&, 40 T/& WA 70 C/&, =& 50 T/ WA 60 T/&)olt).

PR Ao, Fx GFvE GF AFL olold A A B AAHEE HEHHF, AN W LxolA
FAR). A% AAGERIA, Fx AT G AFS Ao 2400, P e T 30 WA 64
) B AAHEE gk, AF o, AY AAGHA, Fx GFE FF AFL Holw 45009 &
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ol 4] oF 308 Eeb, o 1A1ZE Bk, oF 2412k Bk, oF 3A17F Bk, oF 4A B, o 5A7k Bk, °F 642
Feb, o 7AIZE Eek, oF 8A1ZF Bk, oF 9417k Bk, oF 10417 Bk, oF 11AZE B<h, oF 12412 Bk, oF 13
AIZE EQF, o 14717 EQb, oF 154 Feb, o 16A1%F Feb, oF 17417 B9k, ok 18417 B¢, o 19417 ¥
oF, oF 20417k E<b, oF 21417 F<b, oF 224k Feh, of 23A%F Heh, o 2A7F Bk, i olE Aole) g

A8 @A Foll, i oo dA3F ¢k Havt FAEY. A Ao, EFuE FF AFS ©WUE oF 250
C ok 500C T ok 350C WA oF 450C)¢1 %o A wjx|=o] d7F ¢

A€t

2R AN A, d2u)E dF AES ok 4 pm WX ok 15 mn AolA (AW, 5 mm WA 12 mn Alo]H) &
47t ddEY. dE 5o, dFvE Fe AFS F 15 m AlelA, oF 14 mm Ale]A], F 13 mm Alo]A], oF 12
mm Ale]A], ¢k 11 mm Ale]=], 2 10 mm AlolA, 2F 9 mm Alo]A], 2 8 mm Alo]A], ¢F 7 mm Alo]A|, 2F 6 mm A
ojA], EE o 5mm Alo|A= A7 ¢dAF 5 Sl

& A, &Fg de AFS 4 m o3k AlOA(S, ANE)R d3t g4dd 5 Utk dF ol AAF
Hol A, dFus g5 AES F 1 mm WA ¢F 4 mm Al|AZE A7t ddFT. odF B9, 4Fug &5 AF
S o 4mm AolA, <3 mm AolA, ¢F 2 mm A)X, B < 1gm AoJAZE A7 A= 4 v},

A7 A Foll, s ool Wz b sjavt dEdew FgET. A AAFHAA, A3 g dARSR
Hol ot AF(edd, ZdolE, 4olE, Ex AE)E vy AlolA(thin gauge) #lolE & AER WY3F ¢
Ad ¢ k. dF AAFHA, olglgh ¥E-Alo]A] 4olE e AEE A 12.0 me] 74, dF 5o #
A7F ¢F 1.0 mm WA 2F 12.0 mm, F 2.0 mm WA < 8.0 mm, 2 3.0 mm WA F 6.0 mm, E=+= 2F 4.0 mm WA
°F 5.0 ¢l FAE ZEE: W7F hAddn. dF AAFeA, olg uBH-Ao]A] 4olE e AEE of
12.0 mm, <F 11.9 mm, °F 11.8 mm, °F 11.7 mm, °F 11.6 mm, °F 11.5 mm, °F 11.4 mm, ©F 11.3 mm, <F 11.2

mm, °F 11.1 mm, ©F 11.0 mm, <F 10.9 mm, <F 10.8 mm, °F 10.7 mm, < 10.6 mm, °F 10.5 mm, °F 10.4 mm, <}
10.3 mm, ¢F 10.2 mm, ¢F 10.1 mm, °F 10.0 mm, <F 9.9 mm, ¢F 9.8 mm, *F 9.7 mm, °F 9.6 mm, F 9.5 mm, ©F
9.4 mm, ¢ 9.3mm, F9.2mm, < 9.1 mm, 9.0 mm, ¢ 8.9 mm, F 8.8 mm, F 8.7 mm, °F 8.6 mm, °F 8.5
mm, 2 8.4 mm, ¢F 8.3 mm, ¢F 82 mm, 8 1mm, & 80mm, F7.9mm, < 7.8mm, 7.7 mm, °F 7.6 mm,
°F 7.5 mm, °F 7.4 mm, F 7.3 mm, ©F 7.2 mm, ©F 7.1 mm, ©F 7.0 mm, 2F 6.9 mm, °F 6.8 mm, °F 6.7 mm, <}
6.6 mm, ¢F 6.5 mm, F 6.4 mm, & 6.3 mm, & 6.2 mm, ¢ 6.1 mm, & 6.0 mm, & 5.9 mm, ¢ 5.8 mm, F 5.7
mn, 2 5.6mm, ¢ 55mm, 54 mm 53mm 52mm F51m 50m °F 4.9 mm °F 4.8 mm,
F4.7mm, 2k 4.6mm, < 4.5mm, °F4.4mm, F4.3mm, 4.2 mm, F 4.1 mm, ¢ 4.0 mm, & 3.9 mm, ©F
3.8 mm, ¢F 3.7 mm, ¢ 3.6 mm, °F 3.5 mm, 2F 3.4 mm, °F 3.3 mm, °F 3.2 mm, °F 3.1 mm, < 3.0 mm, <} 2.9
mm, °F 2.8 mm, F 2.7 mm, °F 2.6 mm, 2F 2.5 mm, 2 2.4 mm, 2 2.3 mm, 2F 2.2 mm, °F 2.1 mm, °F 2.0 mm,
F1.9mm, ¢ 1.8 mm, ¢ 1.7mm, ¢F 1.6 mm, ¢ 1.5 mm, & 1.4 mm, ¢F 1.3 mm, ¢F 1.2 mm, ¢ 1.1 mm, ©F
1.0 mm, ¢F 0.9 mm, ¢F 0.8 mm, ¥ 0.7 mm, ¢F 0.6 mm, ¥ 0.5 mm, ¢F 0.4 mm, ¢F 0.3 mm, ¢F 0.2 mm, E=+= <F
0.1 mo FAE ZEs Yzt gdHc,
A3}
SA3 dAE ANE, ZHoE, B Ho|EE Ao 2REH 430T WA 510T (oA, 440C WA 500T, 450
T WA 490C, 460C WA 480C)°] &2 7tdste dAE X238 F vk, AE, FHE, B 40E=
SE(AA, ¥ #hs E
Jo]E= 430C WA 510TC 9]
45%, °F 50%, °F 55
100%, <F 105%, <F 110
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E)—gé]

2 AAREAA, SEelE, HelE, Ex AEE olojA AHHE AolAel Zxs= "ad @AM F 50
T/s WA °F 400 T/s Atololld W& 4 Qe w@ad £E2 25T WA 65T =2 Yzd § vk dF
5o, g4 x5 9F 50 C/s WA ¢F 375 CT/s, ¢F 60 CT/s WA < 375 T/s, & 70 T/s WA ¢F 350 C

] o
/s, ¢k 80 C/s WA °F 325 C/s, F 90 C/s WA °F 300 C/s, °F 100 C/s WA ¢k 275 CT/s, <k 125 CT/s
ok 250 C/s, ¢F 150 T/s WA ¢k 225 C/s, T oF 175 T/s WA ¢k 200 CT/s¥ 5 Y},
EA

A )
By
12
[N~}

SHlolE, Ex HolExs A, B) B/EE VA Ee vE Add9d @3ed )
g FHlelA, AE, SHolE, = HolEs B2 A& dudd & Utk

FHlA, AE, ZHolE, T HolExs VA B AR F9edEr).

ALF-Al & (A-71)

BogAel] AAE e dutgor gA3 9 ggd oA Fol Abd-AlE 9AE 3T ARN-AE
Ae EA8 GA Foll TS WHAZF < 60T WA oF 130T (e, oF 65C WA &F 125C, <F 70

120°C, °F 75C WA °F 1157, °F 80°C WA °F 1207, T& ¢ 85T WA ¢k 115T)Q 2%z 7tdets o
2 23 . AR AA oA, ALH-AFE SAE EA3 Foll IS oF 80T WA oF 1 °}
90C WA & 1100)Z 7Mgste dAE =388 = vk, Abd-Ala @A o oigF 2423ke] 7]3F Sok(o A

o

E=)
LY
R}
2
Do
o
>
w
L
=)
2
(@]
>
w
.0
R}

o

2
\N]
>
w
b
=)
2
—
o
>
w
ﬂ.’
=)
2
©
>
w
b

o} ;AW o 60%, e HU of 90#
(post-solutionizing quench)3} A}H-Al& Alo]Q]

g g . o E 5o, &AS A AHH-AR

oF 104 WA Hol oF 35391 199 Aol AIZkY 4= 3t}

o
AA-AE AN FFE G AFES A Fol, A9 AFS ARAoR A wE A AFL
| glol 92 AN E LERRE oA deew AuH.
A e o Hol 37, W4 A §, EE o5 oo £FL
) wxdth Q% ANFEelA, A3 AN E LEiE oA Aeowe] Wk o 48A%F, oF 3647
2 DA FQh, i ol Aole] lolo] Ak Welol A dojdrt. AFNF F
A

1 -
AFEL oo A3tet Bl FAHLE Ad-AlE REEZHE AeoR Yyrd £ Q. dF AA3

! el A
T e AES AR-AE SR (EE, AR-AlE SRR s 5T olske] RRelA) #HFHL, ©
4877k, oF 36417, oF 24413k, oF 18AI3F, oF 12413t Fk, EE ofF Afele] ofe] AIRF Wgld A dee
= Y7o

97 gl ARl G AES AP 7k Hol Q= Freln, thakd Wk 4% L &1 43 340l A
§57)0] AFsh. olH e Areld, HPE T4 Yo AFVF FF AFE J

ANF EE

£ A 2 AN AR Txxx A= dERE S AlE R FAEE AX S5 Aednh. 95 A4
GElell A, Az BFS gdd EFrE G5 AES 22 4w ¢FvE g AEEs AT olHd Alx
=% de Absal, BEY, Edde, 9, A= A, vd7], daed 2 F dee] Ao i AA dd &
TR, g, dpolx gl spel=, wit, RE, AW, AR AHeld, A% WA, b, AR, W, Wik 7
T EE A4S AF &, ol gk, A7) B, B3, &R 87, B AS 8718 EFsAR, ol
AR A et

A g2 AAFEAA, 2 BAA e EEE e ARE AsA, Fe7], 2 AR o8-S vRE A
F R/ Ee 2F &8, B 99 b dste 380 AME 5 gltk. dF AAldelM, el AAlE &
v e A HE, A=, X9, gex ), g BAA(E S0, A-2e, B-28, % -Ze),
- g, o aid, S oaid, iR =, oF F, B EfA gE e g2 BE AA REs Al



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

by
o
e
o
ot
ol
N
b
s
m}‘(_:‘
1
R
ofi
oo
oo
M
o
=
>
k1
2

A b ANFeelA, B FAN ANE FEeE FF AR WA 7] S84 AeE F AL e
of, Bl AAE vy HF AFS FUE L AR HUES Tk A4 FAE 99 Azshs
FE Qrh Q¥ AN, FHe FUEES Bol, 2APEE) 2 B3 P AN 9% Al

=
(rudder), <7tt(elevator), 7F&H(cowling), T+&= A

Adist ge FxE FFEF FA FES Az 9
S AR 4 vk A% e ANFEA, B gANe ANE SFVE G AES AE B8, AE x4
3l 2 Az 98 AHe8 Ao

d d , B
o, He, = X FE H-F2E FTeT A F
ks

A AAPHE E@SE ANFee] tfF gr] ARe oA % AP BHomu Fold gloln EBA ol
A mE AAE AR FJUE AL g ol U Be £4, W4, R gl FYdAE 41

@ Aol

obelel AHgEE wpsh o], Awe] AFE ] i QJele] AFE 1E of Az Y AFOE FelHom

olshslofol gek(elaT, "AAFE 1 WA 4" A 2 =

ANFE 1 gAY DFVE G
]

H W
2A, 7xxx AlEl2 dFHE FE2 &
kel

= = =
w des Asdte A dFrlE g T AES Awsr] 9l &6 Txxx Alg= dFrE des FE8
= WA st dRvE 4w T2 AEE Awsy] fs dFvE g 72 AEe ddseke 9 o
de dFvE G5 AES s A8 dEstE dFvE de 2 AES ddske @ R add 4F
v g AlES SASetaL ARd-Al RS dAlE Eeshs ot

AAEY 285 AAFEH 19 Wl glolA, Txxx Al &FHlE IS AAT011, AAT019, AA7020, AA7021,
AA7039, AA7072, AA7075, AA7085, AA7108, AA7108A, AA7015, AA7017, AA7018, AA7019A, AA7024, AA7025,
AA7028, AA7030, AA7031, AA7033, AA7035, AA7035A, AA7046, AA7046A, AA7003, AA7004, AA7005, AA7009,
AA7010, AA7011, AA7012, AA7014, AA7016, AA7116, AA7122, AA7023, AA7026, AA7029, AA7129, AA7229,
AA7032, AA7033, AA7034, AA7036, AA7136, AA7037, AA7040, AA7140, AA7041, AA7049, AA7049A, AA7149,
AA7204, AA7249, AA7349, AA7449, AA7050, AA7050A, AA7150, AA7250, AA7055, AA7155, AA7255, AA7056,
AA7060, AA7064, AA7065, AA7068, AA7168, AA7175, AA7475, AA7076, AA7178, AA7278, AA7278A, AA7081,
AA7181, AA7185, AA7090, AA7093, AA7095, & AA7099= o]Folx o 22X E] Aelx= o),

AAEY 3 AANFEY 1 WA 2 F o] AN BRie] glojA, Txxx AlEl2 &FHE FES 4.0 WA
15.0 5% Zn; 0.1 WA 3.5 5% Cu; 1.0 WA 4.0 3% Mg; 0.05 WA 0.50 %] Fe; 0.05 WA
0.30 =% Si; AW 0.50 FZ% Zr; AW 0.25 TF%] Mn; A 0.20 T3%] Cr; A 0.15 T %]
Ti; 2 W 0.15 T EES Edshy; oy = Al ot

AAFE 4= AAFEEH 1 WA 3 F Ao HAAjoe el oA, Txxx AlEZE EFvE Fe2: 5.6 WA
9.3 %] Zn; 0.2 WA 2.6 =% Cu; 1.4 WA 2.8 =% Mg; 0.10 WA 0.35 %] Fe; 0.05 WA
0.20 =% Si; W 0.25 S%F%S] Zr; HW 0.056 %] Mn; ) 0.05 F3H%] Cr; ) 0.05 TH%2]

Ti; 2 AW 0.15 T weas 38 oju = Al W olt),

AAFE 55 AAIYEH 39 WA lelA, Mo, Nb, Be, B, Co, Sn, Sr, V, In, Hf, Ag, Sc, Ni, Y, La, Ce,
Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, % LuZE o]Fojx Fo2RE Auy= Hu 0.10 =%
3t o) Ate YA FE zIEE HhHolt),

=
AAGE 62 AAZH 1A 5 F lele] el e QoA ghaE LFnlE
Cl ' o

(
(

b AlE2 &Fve &

I
I
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_ﬁmw 5. % T =0 ﬂmmwlr FL T . 5F 55 £9 9 p® _ b BEE TS
g 2 BL PR EC pr wla e, By e Ry PR L TR 2Rl e L BT
e A ICHE - By TN X T T oY w2 o o TS Wy
MR T = v e T T W V= W y =k ow
oo < aﬂ < ﬁ W o R _wu CR wm p 5 TE TR R % < wﬂ x ° % o - w U =T E MM
po % o R o) T oEm T ge o o) o o O ) T 9 Pom T o e
4r o — N — ™ Ay < a0 © ~ A oo N o o N = 9 E = g
TSy WW — mn A< [V kg 9 o B g B 3 WW o 8= T 2 | M/ﬂ L = m\m m*_._.
) ) = =y xy T J < - X _ 00
LW EH ENEY 5T W%T%ﬂ%fzﬂa Ta T T2 ToS Tx o T ° _awo "
B B . ﬁoﬂ o BN \omwa_mror 760 2 Woo®e o B - B mR° R ,w_moq ~ ﬁo]oﬂ T B T E Nrﬂwkl
=B < T o xE XX % o K ~N X oo < L O CS N B® < < o< o X
M e B W VI IEH IB VD I IN D VR E IT BB D S5 RN
N o < o =) =~ % Iy =) = N o < w
3 3 3 3 3 3 2 2 = 2 = = =2 s 2
s & & & & g s & = = S ) )

A& g A el

J

%
<!

& A}

0=
=

AH 2L
=

BV E

E

@2 A

j=]

_16_

2.0 mm F79 g (cladded) AA7075/AAAAS182 LFw]H

[0107]



[0108]

[0109]

[0110]

[0111]
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AAld 2
1.4 mm F79 AA7075 &Fv)F 5 AES AES 519 A NS Zhe= 480TCoA < %iﬂﬂ, 350 C/s¢]
da5d $E29 ¢d E @ d, AH-AlE 9, 2 A AEE v FEee], $d3 7t A we Alxs)
A A A& A mRR R, AP-AlE 2 2 AES BISIA T, ARH-AlE ’\]ﬁ% XY, 4A7F,
5‘3% A7tk ARA-Al & %Et 70C T+ 100C9 Y. A A& (natural aging, NAD)E 15, 25, 35,
T 47 & 5T FARJE-wo]a Ate] S (paint-bake cycle, PB)& A= AH 2 AXA gk AHfol
A AES AFSITE. FARIE-Ho]A AlolE& AR W, 2%9] APA-HHE(pre-strain)o] U&= HH F fl=
BeelA MES AL, & 3a WA E 3de APA-AE AR 2 259 e aEa AlEo] FRIE-H]
ola AlolEE& AREA o9 FTFEA e diF I AE BStE EAET. E 3dE AEC] FJE-H
o]% (paint-baking)& AAAS Wl AHA-WEFES aHE =AY, 5 AEWPa)E IS0 6892-1:2016 A7l
g A agal AEo] FRIE-Ho]a AtolE

Wt SASGT. E da U % del AHNE ALY £ 24 283
AREA ol grad AE od AF Fue WsE =AU E s 4

) AAHA-HEEY] a3E ZAS. A% ZFE(MPa)E IS0 6892-1:2016 Al

Sct AH-AE AR R ewe] §HEA elm Aol Aol AtelF

o] Eﬂ‘ﬂE—Hﬂ 1%‘% AR

Mo rlo K1 omx KT od mlo

Zo dig #d AFE WIE =AY, & 5de AEo] HIE-HHS AFES ﬂ% }@—%63%94 aLs
A ETh, 7Y AAE(%)S IS0 6892-1:2016 Al Fol w}l =AU, & 6a WA & 6c= APH-AFE A7F 2
Lo FrA aga AlEo] HIJAE-HolA Alo]E& ARAEA AR A HEd Ui F AGES] ¥
& ZAET. & o6de AlEo]l HAJE-HOAE AHE W AH-HEEY] a9E =AEH. F AFEMS
1SO 6892-1:2016 A @el uwla} il SR E

SAsIAY. & 7a WA & 7dE APE-AlE AT
o] HRIE-Ho]a Ato]E& HAHEA AR TR HEo] g ¢
4 % 7de AEe] FRIE <
6892-1:2016 Al@el we} 7483513t & 8a WA = 8dE AMH-AlE Al 4 %J«Q SR aga HE]
HAE-Ho] A Alo]FE& AF=A A7 FraEA HE s t\"‘iﬁé 73} A|4=(strain hardening exponent)(n-
HE AT & 8¢ ¥ & 8dv AlEo] HRIE-HolAE ARS W AA-HYFES] afE =AY, dA T
o HEE (%)L 150 6892-1:2016 Aol whet A8k t).

%

-

E
oft
o
10

-

%3 WA % 8ol o8 EAIE wpsh o], 70CMe] AA-AEE A AL Lot Frhgel met 3B 7
8 27 100CAAe] Ad-Alel s, A Amel Alzkel dolel Aeglel, 4 WA 8T B Al
A-A D W 9% et vlad gueth. AEe] MAE-wolZ Afo]2e AN Fo 450 Warth 2 T
et GAbesgT. AAE-Hol Ato]F Ao o] AA-AFES A AES FB Fuo e F7}
£ ngrh,

el Qlgw RE B3, 53 4, ¥/, % 2% 1 A4} Belo] FuE 985 gt X wyo
R AAREE B ouwe] vkt B4 94S 98] dusA. oled AAFHE A B 4y A8
Ags7] A% Ao olaldol @k, ool thre] WH 2 Age vheel A Mol FoW g gol
2 owyo] Abg R S Holdol flo] Bl GelstA B Aol
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160 180
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X 29 974 80°C + 29 ¥4 126°C
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