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C02. BB EESE
SEERE. BNE. BER. BRITE. Fa%. N

C02-01
mERE S ST RS MM
Fak
SIEP

ety EH S L RE AR ROT R M A AU TR ASEE R & ST R MBI, BiETRERM LI K
RSN TR AT R RN T . LA R A A B S [ 4L piE iR R R A &
FORMEEVI R 7> WA . IEEEN AR B2 . hoRin & NI AER & & =K, N HBFEIRTTSREE
ABREE TR AR A BHH HOR, BLREIRIANE N 5 it LG A SEIL TR . s S
IR TR T AR I A R BOR, DL SRS BT MRS PE R 48, SEBLs X IO A v vl 5
. WHLARZEE RS WHLEE & il 20%, PURACHT AT ISR ARH 52 iR, 281, WHLH &
OB 8 A REE 1, A4 CHLRI R A BT i) B e Sk Ol . [ KL CO19 i 5 N1 & 8.8%
iR E e, FEH Alcoa 1%, E™ TR 1708V, HANGAEMEGE T ARIEER . G e it
il B ML 1 L o

C02-02
Al-Cu &< 0'fH R IR R H 751 R i g w7t
R
R K
Al-Cu &4 HAR S5 N, S TEOEER A, AT HTR . IRE TSR 2 M. o
FHZ Al-Cu & & FZ AR, HAGe Bk e G & MRt RALEM BT 2T B
JRERTHEAMERE I, BT AI-Cu &4x 0'AH il I 2800 47 0 B ke e PEFR A BILE . 250 K& PA HIR R (1)
I RAHT 4% (1) SSSS—O'HTP—0'; (1) SSSS—0'S-HTP—0', H: iy 0'S-HTP #4483k (1) o'/ 4H /N B A
BRI o ARIRET RO R 0787 HAHTE 300C PRI #E, IR oA MALAN 0 MRS FIE R, FRIKE
SHFEENME. Sev Zry Mn JCERME S AIE SR O FE W 2] oA S L N ES, $Em oFH R E
PEFI SRR 122 RE, A3 54 7E 300<T fRUR 1000h J& 1) Z M58 4598 KT 300MPa.

C02-03
G E SRR T RER R R
TRFH2 LR KEAL BN EWEL TRME
1. FEHFRMSN T ERFHR R
2. biEREKF

B A b ATt o A i 1990 I FH 3 55 % SR AR B 4, i — AR M RREE AR i i 75 R I A 55 1)
K ARAS R 1 5 PR A 2 i T 253 M R AZ OBk XFF7E 300~500°C H iR IX 18] AR A% IR 1, 464t
BRA4TE 200°C LA EAERE R A s ekl S EMRRE R BRI H Pl Bt e ik, eI M G H A
S s R R 1 (RIS, G RAIE AT B B 1D 1R IR SRR g o R BT T SR . S g B
> ELEN R e 1 S B IE AR B, AT A AR IR A L, B R R R S TF AR R TR T
HEREM LR N ORGSR, A TMESh. SRR ERTFBRERA S
S A PERE X YRR BRI . LIS HOLIE R T E N A, SIS SRR E R AT HAE DL R
A AL G SRR AN BRIk, L2 RS M ITHE& S8 iR I TERERIL. AR H, ZRE
ik L S S 1E 400°C@20MPa )56 1F P IRASH R L AR 9.9%10-10 s-1, EEHAR LAY AR5 411K 1-5
M EY, BABNEEN  RIGEETE . ARAMZIEIE AR RO A 230 3 K P e A A T AR — 8
FERE M. it — DT oAb L SUARTR 0 8, RAL R GE 0, HE— D S VA3 I 10 e R oy 1 e
REARML. JLih & S TEG A T RO RS 0 T ZE MM S M RE R . @l SR A ST Rk %
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AR & 2025 CO2. mkfgfe &N e
eI ay, ARG A RS A, FRPRTIRIBREE . YRR, R, e

WA F1 7 e ] X W) 8 25 PR AR SR, HLL o R e VA A T4 2 IR TR R P A e & bl AT
TREEAF IR . IO IE 73 T2 2515 21 (G i 36 i i B EEIA 21 197HV, A0 T B # v
MmEetERERI. il AR ERER U & e R A TR, ZZakRE, HRERNZME
RSN REREEER BB TR i TR AR, RN s P RE — ARG BE T B, BARATI
HIAE -

C02-04
W Al-Si A 1N F R R

BRI, EA 2

LRI EER

2. AR T K

BEE B REIRVAEE . A T, BUTSHRSEN IR KR, BE &N R AW . 8

B e LG -DhRe— A Bert, AT R MR ERE R K, HATC RIS H AT . @, K2
RG-SR )2 1t R A T AR B BN, 1K — 2 JE PR LN VG . S SEIAR & &0 2 J7 TN,
RIS HAME, POEILE AI-ST S E&E TR, I s ids . IS, HERTE . FLHIARTE
PACPRSE Z P F B A S5y, AT RO A 2R R4 DL RS A RSE S TESRRHIE AR 8, G AR
WOWZHEA, T SEIL & 4 ) AR 5 5 e R R A

C02-05
AHAFX TiB2/AI-Zn-Mg-Cu-Zr EEMBHRMALIIE K 71 FHERERI W
XA
s Tk

ATAERRER . BB AT AE S S, RAWAR TR RRAEX TiB2/Al-Zn-Mg-Cu
HAEMEI 125 RE S SR LA A I 250hT HE R e o 38 3 o5 A8 SO g L) PRI AN 5 T PR AR T R 1
LI o3 AR DA G5 TiB2 H Bt . BRI %L 55%248 2 ] LAAS AR ) L1 5 B 4 PN 350 A 288 407 58
GyE, T HA A IR SR SR RS, T L0 e 5 LA B o B R R LA T B R NG 4 N
() ZRE) 5 B 5 B K /N S BN e 35 o XM L AR T & 55% )5 & & AL ET I A A BN A, TR Ak
(IR AR 5K, % Hovh AR AL A g 4h | T 5 4 . A Bl 55% A0 & (1) & & I P hL o 75 2 893MPa,
J RGP A 2] 875MPa. XU rl #LIFE AL T 8o 55% 2 7E RD Il TD J7 W) E3A RiFphrfhvEae, IF H At fif
HKal DLEIE 6%LL L,

C02-06
PR Al-Mg-Zn-X &1 T HEF IR
ZHA. BYL. HE. mHE
hEABIRHEERIA R AR A e m A AR A E s =

P R A5 ey e 2 e B AR A e f HE T v o DR S T P P W R 285K, % 48 A-Mg-Zn 5 T I
o MR PR B AR T ABCRA R LRI, S B AT R EUR e te. DEER, BT ER
JEE S A VA2 BR038T 2  < BETE O SRS GEVE RETA ) B 22, HrP IR T AR e AL Al e i
[ RN A S 15 G PERERR T A% Lo Rk 1P . AT FE I I il 45 2 — PSRBT 5 5 s e Jiie, M T AR 1
R F, QBRI = Mg 510 Si D[R & S SRIE, Jyk e FfeH y oi BE AN pe g L B0 e it
SRR TT S BIBCR A B2 e B (DFT) MURFERHEREHLAEH (SQSS) THEAIRAIRIL I T-Mgsy(Al,Zn)se
RS, RN Zn & B EC T ABKRE, JHRTT T T MRS PR 22k 456 SO IR IE
KL, AQICUlSI i b it — DA T ARTEARE; 2T MO R MH & Mg & & Al-Mg-Zn-Si &4,
Si et GPT' XL RIF IR B A, 45 G I L @R AL SEBL 1 BARGOK TAH 555 A/ T XU B
FIHT s DA AR A R 2R S 1 BE R AR T4 48 Al-Zn-Mg-Cu &<, XTI st st e
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RO T BT 1

C02-07
HEREBEI-HHEEE N TH &M & H R R R
X F > REME. FHRM
I N AL

AR, T Mok R AR I T (FSP) 5yl filig (WAAM) AHEE & 1R A 144
filiE (AMD T2, DR WAAM 6 &Hud R m LS. MR ) S PRI inl . {5 Er2319
JR22H14¢ T AlI-Cu &4, FEHAT T )20 FSP LLSGE TR Z IO ES . 438 T /2 1A FSP XF WAAM #5464
WO Sy Re o . 25 53R, S e AT B (R X S FLBR R AN [F] . JZ 18] FSP DLidE s
FSP T H AR ZI 8RR AN TR B F K WAAM 484 &L FLEMFLm AR 8. o, Fia 2
FSP o] LR Ak i, MIMAE WAAM-FSP & 3R 15 58 58 i 4l R X 3. 5 WAAM FE AR L,
WAAM-FSP #f fi AT B8 KRB E I AR EE A, X2 T FSP I 2B FEAE FH RIS 2 AR TE 5 2 1 5 —
AR R PR RI 50 0 TR A o J221A] FSP 3458 1 BT £ 1 Al-Cu & 4 i B AN AE iR, 3X 2 ZLJH K F 2 7] FSP
SRMFLBR G, MRtk 28 ARRUR R AN L FE A . AR A0 R WAAM-FSP 543
Wi AR & m T RE T BB A SRR .

C02-08
MESBAEN Al-Cu RESAREW K /1=K
HI5. KIE. xR
74 2503 K

WEE DAV PRIE K e, X R R e SR AR PERE SR T B 2R, R a e fUR TANBRIN 28 —
K JEprrl, DI mtbom . M e A4 e Dok BT 2 N o ASCARORAE LA ety 1m,  sH e d it
MR Al-Cu & &N i B, RETIRY Bod o R Cd. Y Uk %o R Cu 5189 Hud %t R Sc
JE 52 [ sE A HAR R, BeAEIFRE T FhBL Cd & e s V5 S UM %M, LA Se & &tk
TEERAE 0-Al,Cu/a-Al F T R OVRAL RO ALZEG ) o B HEE S T S = 4R TR BOR S
RALTFBL BRI IAMERIW, REGRIFIT 1 Cd. Sc TR I Cu JTIe B Hrifh. ik
SEPTBIIREI . B FUAIRER], Cd PG A TTaR NI RS- R 1 eI 24ah /g 2 AN RN 25
JFH Cd BURAE 6-AlL,Cu FTHEAH ALK AR A 1 19 2 M AN SR, A R 11 iR 2B Fe b B
0"-AlLCu JTIEAHIIAA L . BEAT Sc T & HITRTE 0-AlL,Cu/a-Al FHTH i — 25 FE 0-Al,Cu JTTEHH LA
H A el R TERE, MG S R =R B YA R IR IAFENE . B Al-Cu & & RO K F1 A TEREMIR
ik, RITIFE BT Cd. Sc e tbyu R Z B MRS & 1E KNS Al-Cu &4 F12A TERE R .

C02-09
T Sc/Zr/TiB2 kit Al-Mg A& BMRAT N IKE
2R, BET* TR
ST Ny N

IS Scizr SPERE—RETERE Al-Mg ZEER A ST R IEH 2552 2100 . 2R, IR Sc Rk
A R R RIS . AT, TR TiB, ORLAY 51 A SR 5 oW 254 B AR R,
MRS Sc AIE T RIS HAR R -2 . Al-Mg-Sc-Zr-TiB, & 4 IR SR Hidi sy 442.4 MPa, FEHZ N
16.6%. JEIETMEE, BAIRHT Lip-Aly(Sc, Zr) Gk AR EL S AR R, A RETHUAES, s in 1/ A
fm - (LAGBS) I LL B 4061 T 3h A 45 5 (DRX) . TiB, HIRL IR i (PSN)RLS K T DRX, #E—54
0T LAGBs FilJLAn] b B4 % FE (GND) . h4h, TiB, BURLHIES T MRS 7, #i T DRX &R A4

K, MM K TR T O, NRHREE 1 7 N 0

C02-10
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it B mATSEEL LPBF AlFeCuZr &4 iHvase itk
RE B>
BB TR AR S TR T

AE R R TR IR, RS MRS SRR 2 N . AT, A IR i
200°CH, @AY BRI TR IR,  SEURA &GS 208 TR, AT ) 20 AR b EnR
IR . fE0E, RATRA B RRZEE (LPBF) HARGIE T —FERA AZIEEHEN
Al-1Fe-0.6Cu-1.3Zr &4. Al-Fe-Cu-Zr &4 2 3t B A AN 8] X3 S SO o — N2 BT iE Rk Aokt
X (CGZs), “FHI kiR~ 0.95 pm, i (Al Cu)Fe3 K BURIITIE R4 SL ik, ZRARLE 5 (GBs)
MEFETRE . F ARSI RSN 0.45 um HERLIX (FGZ), HAEA a-Al FkiH &R HT i —4~ AI3Zr
YRR (NI, TR N I E S8R T R gk S e . DR, BT Ik S e Jofi 45
FI%) LPBF Al-Fe-Cu-Zr &4 7E il TR IR R B RA0E 1, #4n, 7E 450°C (0.82Tm, Tm 4 sl
FED BImk S5 A N ORI 24 /NI, BRI IR RRREH 0 e A5/ 204 (CGZ dRi RSN 1.48um, FGZ éivki R
SN 0.79um), R R A RIS ENE, & T IS IRIE R INRIHNE RS 4. TR AT K
E AR G SR PR AR AR R SRR, BRI S MR S ) TARE R A

Co02-11
WEAHCK F B RORL G 52 Al-Mg &-& R Z
. TEF. SR>
GRS NN

mlEREHOE Al-Mg & & B m LEaR i, ehiE. S SRR RN TR, R EA R RN PUESE
AT O KRR L. =BV Mg W] DU AR & 128568, 8 S@ MU B 55 T LY
ERRL, SETHRDRLRSE . EAERCEERE T, VA Al-Mg & e HAARENEE . HEIMIHCK TiB2 Fi
RS RS EUF I 45 & 0 A i Ae e v, AEIR SO RE AR B WA SR R B A A bt
XHEE Al-Mg &< i N AR E M ZE I e, 38 A0 B B RO R 42 A PR R T ) A R AL,
FETHMPRMERE . B SEIRIT 1 BRI 2E 45 e A% RN 5 o P45 i PO, P2 0O 2 b KAT O, 3T T S
R AR E M, HOT R AR BG4S SR I IRIR IR K +SERIB K OT 3, 7 1R X iR ffe i2f 745
A AL IR, X e RE BB B & AT A N B A B B 3

C02-12
RO BB F B e = 5 e BHEERAR
T 3T 4+
I PNG 2
e RS A e RTINS A AR (R )53« G LA SR B R AE AR AEME RS, X — B LR R 1% 5
PR EG SRR E . FATRHE B R R 70 PR A S BB (TEMD AR RTINS — 1 S5 B+ SRR A o
XL, AR, FRATIEAR T RERAM EREE A4, Bl 2xxx & (AICu, AlCuMg 1 AICuLiMg),
6xxx & (AIMgSi F1 AIMgSiCu) F1 7xxx & (AlZnMg F1 AlZnMgCw) &4, XA T ARG SN, I
AT T AR A T2, DMEE AR RE-S50- T2 2 B R R . S5 EREN IEN &0 HF TEM RIERZEH:
IEMFHE TEM (STEMD, AT 32 B s E T B R 7R IX S8 8 B & 4 b H B s A0 R DA% o) B 3ok
AR NORFIC T EA TN AT M. RATHIB FER B
(1) STEM 5 7 HF2 SUG BOR AT DLE R 1 ROBE SRR EDWL AT tHAH S5 A AR, (B2 HRTEM BB 73
HER G A HL & P e = GBI /AT rT Re, AT DASR RS H FRBE X 20 R AR BRRE B2 (A 4 B BT HE AH &5
Pl o IX PR A 25 4 ] DL SE A RO R L) 2 v 6 S5 AR 3 e o
(2) FaE e R Z BT HAH ) o A G5 AL T A = BEBNAS I o BEAE I AT, X e gl At tHAH )
TEA%, BRI IE R RE E AR R AT, I B FE R DR B 28k 5] 2 e A 14 B B0 AE . AT 7T
JIr 7 BORS 40 B0 AT U S5 H AT A SR I ZBOREH AN SCHR b B B AR E R AN TR
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C02-13
e IR AL BE X MR BMIRAL CT KR 5N
F*
g Tl K2
il 2. WERREGSMEHENE. FIR. FTERBIUEKNA, FEmid. RN AN ) 44
RAR A R R BRI AR A ) A PSR T A AR ARy R AT PTG 2B By R AL IT,
FSA VAT FS AP AR T 5 PR TN ) A 74 i ) B S S0 T B o i 1 X R 5 i BE ) A TH ALK 2438 (CTD
BOR, Ghi6 WROKR GRS B 12 ) i 6 AUz ), T SEI K/ KGR 1 =4 o g . i8I e B8 i
R, ARIRAEER . AR (R AR/ZS #h 5T, M-I E RS, SCIUBRIRARTE . BIGR2
UL R R 857 WA R TOU N R a &M RS BRI CT iR . Mhem ARBEAEE X 52k il
fr CT B IR, R RIR T SR B AE A RHE IR 00 N I n] SR 22 21k

C02-14
B THRER T ARRESBHEES oM REIT N
%fi* 1.2‘ _:F_Z—r_/l 1.2‘ %{&7_% 1.2‘ j(ljrti,g 1,2‘ _J}]_)A—*l,Z,fi
1. EITRFREIR - B
2. FREEAE TREBARW G
3. TR

B e AR S A A BE AT 3 A8 P A S ML HE SR B S R AR, (BARAE b 7R R AR A ke
MO S5 5 J1 52V ERE . OB FUREACHE & B e & e R AT RS2, ASHE 7T AL 4 Tl 5052 45
FENG, IMAAF STEFE (0~3wt%) BATHE, =R MIFE &S s iAo s r s s 1
RN . 2 E YK IR AR I T 2 W R TE T (DBS) JThe 2 RUEASHAITERERAL, Wt ViEw
B EREE G iR SRR A ST O S . S5 RERYT, & e RE AR GT B I 2T R AR iE S (4
5 dpa JEAEAD, HAEES ElE, BAREERSS; GBI (0.05dpa) ~, B RO RERE S BN
AN =15 =i i 71 R R 115 NG (N N VT Y7 e s /18° S D S i (B G W e S R U1 P B
A A-IE R E A (V-SiV-Mg) RE H Has 6, I m e BEAL A A S0 45 0 o s sl ik
M, FEZEYREIEDT S SH N, AL TEM WERD], SRR T HAHM T A s R w4 5 4
Kah e sk, Hud B, AR R R IR . X — IS  T i R AL S I B
A2y RAEREE AT AT 9 5 I R R T SLAS (R B R AT, Sk RSB A AR S A A A 1 R S R 1 2R
Ko AWFFTHE— DRI T M R+ R GRS R, IF S 9K IR SR 45 RAEAT X . R B ek
B T AL U S AR RS AR 1 R BT, IF SR SRR T 2 BEAAT O o BT FENER A 52
b - B R AT EL AR P BILAR B2 1 SRS AKHR, RN R i TS B2k R 2 5 A R S e S AT
MRS

C02-15
T #%& Al-Cu-Mg-Ag A& RIRFRFA MR R AR RES &
MR, K>
BlAne e NS
PR 2B GRIF RS SRR B R ECEN R & &1 SRR AR, R GG, AR H
TP Al-Cu-Mg-Ag & & Bl FE A ME RE I iR RS A% 7. SRR 70 B 3R AT iR RS PRI (]
LR KB FEZ A2 R AT SR = 558 A sth S0 #f 2 BT A Al-Cu-Mg-Ag & & 7EA A THE S R 1)
a4, IHaiE BRI R AT HE 3N 1S5 R4 %A, THE 45 e iR K T
NEA R TRIR KGR, B JGAREE R R S, SRR b B 2 [V B RO PR 5 T 60%
DL b TR AT AEAS B B B 2 IR 7 22 R R TS R[5 417E 210°C/190MPa 544 T BIRFEERT (A2 5 60%
Pl
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C02-16
FRYIEBY & 7075 455 & &R R PIA YL E
R ARA*
Hohai University
Nanjing University of Science and Technology

BRI R iR 2 AR IR 2L PR ot GRS I A, e e o) 2 B VAR T AR A AR R SR SRAG AT HE A B
Bt EMRAAL IR T Z . AT AR E IR EL R AR IR K TEH#% 7 imse®l 7075 faaa VBRI
615MPa,SEMHF Ty 11%), iz H v IS BOR il 4 1 s 7075 #ha < O iR 9%y 1000MPa, SEfifi 2y
5% ), I FH JE A7 FHR SR A HT R BRI 25 T4 5 7075 86 4. W AR I =i 7075 486 &R T SR ik
IR RE Y AN VA= Vi S 1N AL A

C02-17
HET YRR =R N B mEE S K 5H &
G R, IR, kKA. KEH
IR K E
g Al-Zn-Mg-Cu A & PR LA 5 (0 Ll B R i B A Re e, B 2 R TS R B As @S540k .

SRTMT, RN I R4 (Stress Corrosion Cracking) BUSME ™ B[R T 1% & BT )2 TN H. thah,
BR A I I JES e  ARE Re  R  AE EII RR B OC R, IR TSI SR R 5 R 11 () I - S 7
TR RE RO — I R BRAR . RItE, R —Phafe R s FE S AR e i B R kit B (1) Al-Zn-Mg-Cu & & H A &

B o RCEI o FIRSEEE T 20040, I 7 4eRer A o A FIZH R, 5T\ T T-Mgsa(Al, Zn)gg
FHAT AlgyMnsCug FH o Atk Bly A K 5] 35 45 5 40 SPring-8 (R 20 i X S = 4E g R, Seihiiis 7
R SN BT R R RS A 55 RAT N . BFFERIL, AMETE Al-Zn-Mg-Cu & 4113 7 & kit
PR 3 AR, M0 BHAR A A ) 1 B Th RE R (R b AU 7= AR RV 4, FR51 R R HEN S8 T AHAT Alg;MnsCus
FH PR FEIE BB ST T &&MLr G rERe, HrhisafEiA 752 MPa, B3y 11.3%, [FHT A48 5 1
RSB ERE . AL, @SGRORS A BERIEER, AR BT T R B SR X
WA BTN G5 RRY Al MnsCus MA@ 52 = & S kg, B3 T ERAB N, i
Pt 7 A X RS RN EIREE . T AE A —FsREMERE, Reie A R0 Em R atn, FRIRELE
At n HFH %S SEENR BN SE M A E 4. 28 b, ASTIRH T — R v 5 gk 2 ik o A A
BRI B B N 77 JE kT PR RE (PR SR ol I P AR P AE RN BEAT O, Bl A% T e v A AR
ST L7 R BRI Al-Zn-Mg-Cu & 42 o IX — SRS ANUREE G S 1B TH R 1387 LK, 38 nT ) 2 S e
G &AM SRR R, BARE R TS HAME.

C02-18
Al-Cu-Ca Rl 4G 58 & SR M R AR MR T
B Ex
AL AR K

BEEENMENR. IRE MANESUEG LT ZMN . Hi, Al-Cu REEHRAME R, A
PELFSEMR A, JF B R MRS B RR L BUR . B AI-Cu & &l THREFE X HEK, AamsEtkmeizs,
FEREE AR A 2 LA Aapn s i, PR H N . Ca Jua RS IR SRl sl R4
e Ca B0 FBURTRE BN, SECERMEE, PUET RS S —BE ™% R E] Ca K& &E. Wi
RIL, MEEEEE SR Ca SR AT LAERI(AN+AI4Ca JEfH L, Al-Ca R&4 1T LRI R 45 1E PERE
A AdERe, HiT Ca AT HEVA MR, EaErmEAE. N T EeE Al-Cu & e MFETERE,
AHEFTFA R Cu & Al-Cu & iR 1 — & B Cayua, I L 1 Ca szt & & AR BTA 152,
RS REW], BN Ca iR G, SaBFLanHaemy ., B X [0 55 & A2k, (E7IN Ca J5 ) Al-Cu &<k
R BB A, ARG IR RISGE, HlT Ca RIS BGSIE R AlCuCa i, SE&®fE
Ja B A B R N T R SR ORISR REFRAR, O T ERAS AR R pEIETEREAN /)
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IR A<, A Al-Cu-Ca it T & &L, ARG —MRUEEL S SRR TTH 90y 429MPa, I i fif
N 8% &4

C02-19
Al-Cu-Zn-Mg & & Z W R/FE ST HAT R E KRB A
Eyel, a2
IR | e R R AT S
2. KRR S TR

AR G S T PR R A R, SREEVER P R R — BRI H AR . 0T H AR e iR
o5k, Z ot HAH B R HLE AR A RS AT A A 7T o A SCRI LSS 7 AR (TEM) . i FHREH
RAPT), MJET BRI AL BT Al-Cu-Zn-Mg &4 1084 1040 0 I AL Y32 BT L A R S 98 12k 1)
LB ST . /D Zn Befieit S-Al2CuMg AT, A S AH4HML: Zn A1 Mg & =55 I0H 8] - Zn-Mg B17% 1 GP
XITERG (it n-MgZn2 #HF1 T-Mg32(Al, Zn)49 ATt . Zn/Mg Lt 2.5 B, W 2505 & AT AH i 2%
AR SAH ERR n AHFIERIR T AH, 2 oot AR SL a8 0 & 4 00 5R BB MEA B A o = ol o 2080 5 42 i g 28 -
I JE T A I R A A R 4% SR A AR BT AT A . 120°CAR IR IS 25 IR 38 20 KR ST Zn-Mg IFEREE N 1
AT HHEA BOEAZEERR . 150°CI 208 Cu-Mg BIFETZ A, IR0 374 GP XA GPB [X . 180°CH 25 ik
i Cu/Mg LI Cu-Mg HJ1i%, /NRST Zn-Mg BI#E R, #HriFPI: SSSS — GP IX+GPB X — n+T'+S' —
n+T+S. M A E 4209 10~15 nm B, 25 ARG AR B AR . A SO S s & A th AR 1) R 42 Ao
WL ESE RIS

C02-20
HEAE Al-Mg-Zn-Si A& B K BURERT T
EBEY. BET . BAE. &Y
ALsE e B 5 b

AR, ATRE T —FE i i mee & Al-Mg-2Zn-Si &4, a4 BA 5. 2o tEaeth = ks
o KHWE-IREE-FAR e (TTT) AN AR -ERe 4 (TTP) 5T 1 Al-Mg-Zn-Si-Mn-Zr & 4 1%
KU o BT ) AR A S B B R, RATTRIL TTT 2o AHERA PPAN %A S I K RBUE
Rlbt, AR¥E TTP M2k, #ie & &M KEUKX N 227°C~397°C, £HZ10 333°C, Z2HE N 1.35 s, %
B EE (TEMD WFFT T Wrst i O R b O AL 20548, R I Mg Al Zn JR -7 7E s G FE R DL T A
T M VLA BT A T kAL o X T 3500 N T A B ok RO T AR B 8D, PR T
IR AR . HeAh, B4 Al-Mn JREUH . & Si . GIE) &5 AIBZr A2 kG5 S ik 26 3
BIRIALERAL, BAE &SR & 5 5 AL-Mn SRECH 2 526 S 8 K BURPE R B EE R 3R . Bribz ok, A1
AR KT HE A ) FAZ S 2 AT HE 3l 7 22 AT T IR N AT

C02-21
PLaEsE & eI POKEE ZHROR BT sk
|l
S PR

XU BT AR A R SR A B HER) 77, A S A4 538 et 454 e SR AR IR A
REFR M 1R ER. e S AAR. M. EERILASEAZ A, RREMREN TR EM R
R A REA DT I B ERIEA R (E RSG5 R A RS A G R AR SR, I R U
BUE, RIFEMRCER 7R AR AEF NI ZETERRAR, A5 SURARM I MEW A EAE IR KA. Gt 4R
WAWTF, Ebr Ot 72 NAMERINLEIRERES, W T —ms S e RO A S Bt T RS
i IR TE R i ) =4 IR T IR BORAE SR 12 0 L R HE E B3R AL, WHREATIB W R 2R % S e 8]
WEER BRI 2 5T R & S PUENERE T 2T B, (B2 H RNE 8= 55 —AMRBURIR V5 A1 S HLx
BEEHUANGRE SR SR GEN,  DRIE S R RSORE ) U 28 S AN TE T 83 . AR AR AT BL AR &
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S ARBURL BT AT IS IR, IR R IR SR ARG RO 1 TR R i S, DB AR & &
IR ERM—ES .

C02-22
BRI X SHRIFAL CT B A STFR IR
x| AR
BBk K%

AHFER M SRR E ST N R, G kibi) X HEHEIMZEER (CT) Bk, Mg T E&
WORG S BRI RVERE AL R R G Z ARG HOK IR = H e 6 . AR (R R DL R 42 B 3h
I MEEE, RIS T M EHE R (2300°C), BHKIE (<—100°C). EZRRJPIRZES . R JE I S 4%
PG SE IR T I = AE T R RAERE ) o @I A S AEAN FUIRICA S T RO, RS T
BEAESALBE . R0 88 AN 1 S H A E M SR M R R . SRIe g RR Y AR EERT,
E e YIS NG fLIR B I RERED S ERrE i L X R RIS e, ORI 55 75 i A1) 2
PEREMISCHEIN 2. BbAh, JRADWE BN ZAMOR IS, NESHnE e d et st 5B TZ LR
7 BRAKYE . AW S R R X S CT BT &, AU 7 %48 CT BORAEN Sm A 58
R EIER S, SR A e RE 2 B RE G T R BRI FO IR 1 ORBE T B BRI R B3 1R
Tt 7R A SRR SPGB A SR L, v kR & AR SRR AN TR N 3R
TH I

C02-23
HE R XS 2196 484864 /1R R M Bk AT A IR BT R
. RE
AR K2

SRR RN R A AL 22 B e DL TEM WS, WFF 7L T HE [ A PR A A B
Xf 2196 Al-Cu-Li &4 /)% ERe. O LA, il JyFI A2 AT N IR o 5 S B B[] % T I 28 Ak 2
REBTEATIR T6 S G EMmEMNATIE NS A SNyt . 2T Hd R nladi iy, 35 [ A B TS
BT H T DTUE AR A B R (G G 00 B8 BEFISR B FRAIC, (HEEMESE S, XA R T 5 SR AT i Lid
o PR RGBT RO 8 T A 0T AR ECR 500 A, A & sa i usE] T6 BMKF, H
FEREVESE R . EEEVA T OISR, AR o p AU ) o R R A AR . R ST AR R A RS i A
I3 A LA PRZ 5 BE RT3 K BRI B, 7 JoF DO g iy = A A g, b3 s & S PR btk ge . AT
HAHF Cu Fr &R 2 A R T80 fn SRS Z TR R FA A IROBE, B 4 S T BRI o e 8 8 )0
4 2196 Al-Cu-Li & 4 1) = [ ¥ FE I 2 L 22800 515°C/90 min +170°C/24 h.

C02-24
Microstructure evolution of Al:1Ces phase in Al-10Ce alloy based on laser directed energy deposition and its
high temperature strengthening and toughening mechanism
Zhao Xin, Wenchao Yang*
Northwestern Polytechnical University

This study investigates the effect of the Laser Directed Energy Deposition (LDED) process on the
microstructural evolution of the AIl11Ce3 phase in AI-10Ce alloy and the high-temperature
strengthening-toughening mechanism, with a comparative analysis against the traditional casting process. The
results show that the high cooling rate and strong temperature gradient of LDED process inhibit the formation of
coarse primary Al11Ce3 phase and promote the refinement of eutectic Al11Ce3 phase. At the same time, columnar
crystals are induced to grow along the construction direction, and the density of the alloy is significantly improved
by optimizing the process (the porosity is only 0.37 %). Compared with as-cast alloy, the tensile strength of
LDED samples at room temperature is increased from 143 MPa to 217 MPa (increased by 51.7 %), the elongation
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is increased from 7.1 % to 12.9 % (increased by 81.7 %), and the mechanical properties at high temperature
(200-300 °C) are also significantly optimized. Strengthening mechanism is mainly attributed to: (1) The
refinement and uniform distribution of Al11Ce3 phase effectively hinder high-density dislocations; (2)
Elimination of primary phase and passivation of phase interface reduce stress concentration; (3) Columnar crystals
and large-angle grain boundaries cooperatively regulate dislocation motion. This study provides a theoretical basis
for addressing the limitations of LDED in the preparation of large Al-Ce heat-resistant structural parts.

C02-25
RSB A B A T REE S HAHRE S B ERRA NFTRE
Bl Ad M3 ARSI LS REE 1S, B RIS, e 123
1. bR
2. BRI TR R ANA 4 5 i 4 [ R S S
3. B REFARRL S TR
A FIRTC T FHE A S 1AM A I A BE R I 2R 5 VE R AR . SR S b Ak, 41
HEE (SEMD. iEhTHEE (TEM) KA TFEBURATSH (EBSD) HiAR, 24T 60 mT 2 ARWH1EA FEH
I s AL, RN T S8R E 4 00738 BAE VLI 45 3800 SR 815 4 7F 100C 8 h+160<T
24 h IS AR TG A RARBE AR AT R, SRAT I LR & 122 Ve Re , uhi s 2 ik 503 MPa, Ji iR 5# % 437.5 MPa,
i3 10%, ZERBERE 174 HV. SHHFEIZAE T RIEGN A EAR L, A8 AR REA AR RGP f5
SR EERT . ARRUHINE T R 7P 80t fE, $&m 7T B ARTEAZ R IR T AT AR, A A
SERRSE AN W B I S5 AR B Y 88.44 nm [ 22 A AR 37 XU I B4 AR B 36.69 nmo [RIESF, A A BEAS AL
S WL AR S ged (TLAD 5905 (0"H1)D B AL 3550045 AT HAHBRAK T B S5 s 308,
BENE T AHEEM. BT HE N B, L BUHNEINRERT T &8, RIHER R

LRETERE.

C02-26
ENBYKERERES
A fEgE . A
AN S

FEI R AR TARAM B 3 AL sl A e Wi e X, IR R BRI 4 2 — o TR mi B 4
G e R REREA IR B T Al SR E A, b B T SEBL XU H bR . ASCHRIE | — P g, 18
T 435 A v ] A B 5 R e BN 2 CHPEPD, 76 3R RSB 7 Bt i BB P g (BRI R %08 0.3
) Al-10 Wt%Si & 4. 1ZEa IR T 2 4 FAT {11128 A B E s M {111 -{ 111 W R 28 i, etk
Rtk H AT A CIE SRS E, HRRGSNEmEGE. BiEW BT 2HE (TEM) Mg, 7131/
SR, (MDY FEE—VEF B HE (DFT), B 799K 288, Si BITROWEEH TE Rt 2 K it BE AL i Fik
B, GoKZR G SIS 32 B I 28 - 28 il i BlORH S 2 A ST 0 2R A I S A T LN, X AL A
bE TS i Sit A 508 it A B B A M) 5143 B9, AT S I8 50 (1) B 45 403 2 Al BE K B IR A A3 i o X S50 R IR
JBe vt e B U e AT S i B e XA R AL 1 3 ) R

C02-27
HEEED R RERI MO A RS R R 2
X PR 23 R*
RPN

e PERERD & e A ) 2 AR R IR SR A PR RE, AT LU BT 4R a8 TREN A 5. KR T i imt
FUBEEAE SEMUAS s AR PG PUIEASIE S5 2 BOR IS e B 5 . il G e mitE Rt & &/
WA, DIHARBIIZREEREER, &2 0nT & r Wt Ao . BG4 B e T HL 25T H AR R 28
ZFE, FENTHARAE &L 0 TLAS, A T2, TB. &6 Q& HADEM. HITHARESEREZE, 5%
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IR AN TSN 26 AF R R R o ok SR S RHE FIRE 2 32 M TR AF S0, TESRHER S, 5 MR
PRI E A ZMRFEAHT WAL & 5 B AL S MR (RO &8RRI T Ia &2 IERER
LR FERER, IRZIFEM A & G i) LB F IR B RE -

ARG R T ARG U TR 2 S 2 W RE G & 2 VERE S WO S R = 0T FU kA, $2 %
AR A B R BT S O A SR R 2 1) 22 PR RE AL & SRIBR A ROT FE Stk o I A /) Kb 2
WIS I T 2%, HfEm R AR A S MR G AT, Hn (D AE&TRmaiit~, #
THHT AR S SR SR H Fn & e VERE A P R S LB . D9dn il & e i Tk AL B SRR 20 T 28R
SHMAR . FIRy, S KR TR A VEBE DN A 2 BORHA NS 25 BE 0 0 5 JR ME S PERE TR iR &
BB SN T2 R BOE TARR A XEE S .

C02-28
BB Txxx RES S MFHIE
I A
Hp R BT S AR

Al-Zn-Mg-Cu (7xxx R) G4 H iR i s i R &4, HHEEAN R B E . a2k, 7xx R
BEEMENTUIRAA R, fE R SEI AN S5 R P A TE R BB . 9K n-MgZnafiT
FHRAD G G I DS, B BCHTRI 70 R I e e EUNE 1) 32 BORIE . AL G A8 i IS 3T 2k T 221X — 1
A, HAEFMLELE R T E T n AHEEAS . SR, AR, T M R R AR REE ), X
WA HAE S & & R IR K BIRIRAS . AT T 8 e Txxx RES G A5 50 R 0 I i 0k
HA T M HAT N, BIEER T O RES T XTSI . 451K, 1EMHFBRE KT,
P I A A BT AN B B AL T ORI A 4, AU n AR B IR TGS AR — R . Mg
SPHBE AT UE S, X FRPERESE IR TSR T AHST A L] i 2 2 38 . R BRI AL T 20T 20, I
Ko — AR AT EN R A St TR M.

C02-29
HT BT T Z M Al-Mg-Si 8775 86 R Rl it BRI 5
BEY. REER*
S e S PN

I 2HELE Al-Mg-Si &4 (6000 REAE) KA MR, RIEFAIm TP, SR K& TR i
SRE R, TR NHT RS REMM SRS, 8%, A% Rat s, #IEEM g (o
FrE #L . R ERIE ) FOEIVE R AR B fS, R SRAS BAR 1 ZH RN R DU 2 TSR R SR . [,
B AI-Mg-Si A & AR TE 3 245 Fi 45 B AH SURFIE S X Ji5 6 ] v b A b A0 A P 8 R L I R0 2 M e AN
T} JEF PP RE R B R, T A ELER R A SRR AF A EEE .

KTAERFFE T Al-Mg-Si &4 IIEAS TR 400-550C, NAZH % 0.01-10s7, HENAF 0.2-0.8 k41 F 4%
TR L, [ R R 1 e A A A . BT R I, AR AR TR B A v o A R 2 2 3 B VA ) i oK
R T 25 0 T B ZEL R R B 0 o T A AT B e v L AR SR AR (494 500 0.01s™), AiE&:5)
A T4 b A LA P45 S AL R K EHEAI A, TR KB S AR T ZY, I HAx sk N+
TG EAR P AL B B, ] T S5 S A A B (S TG d . R ERTHA &0 0 e Re A P e .

C02-30
Mg & BN S S SRERREEL SEAT AT
FAT 2SR VA kMY Eige . aE g B e
1 EITRZERIESRE, EI], 361102;
2 WEEA B LIREERI O, T, 361102;
3 EEzANLREARIMEAR, Jbhi, 100088;
4 EHbBZRFEL (ERD BHCERAR, HEK, 401329;
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Al-Mg & 4159 5 T HAL T R B v A 22k Re . ) 2 N T ek it A 2 2% S 45 AR 1B N
AR A4, R Mg S EUE T EE8R5RE. HARRKRETY, RN 72 S8EEN A mR
BRBE, WALETIRSE . AR B E R B INEAT A I, BEE RIS, X0 G 40 ) 2 e A
W AR, IE4 AL, ST Mg 7 200 i IR SR TE A 2 G S AT N IS AT A T3 I (R AT e 485 SR
AHFFLATUFARE Mg &8 (2.2 wi%e. 2.4 wit%. 2.6 wi% F1 3.5wt%) (1] Al-Mg & & NF R %, #HT T
JR AL B - I LR ER AR RR R P AL, DL B A ik B8 4R RS I K R IR R 14 7 T 55 o 8 T R Ak 25
Py T SR MR 25 5, 0L T [V Mg & = 5506 445 R Pa 3G K R B AL 2 R I TE IR BOR R
YR IERE R EY, ER 100 dpa BIfZ4S & TRAS, Mg &=itle, BRI E o, JEE
Al-2.2%Mg 5 Al-2.4%Mg 2 [i] H 3B S5 SURIE K, 31X = B T [ Mg 5750 8 RE AT 45 38 T A% S A ELAR
FARIBEAGAE F o L ArE HE S0 45 R B, [E1V Mg & 285, A [F14E BRI = SR EE R IR A B
KB REIR T R-3h, PR-2R DL - 48 S 0 = PR B E AT . [Blitk, Mg S 238Nz 1 ke e &~
RLET 25 (Y, - F B0 AI-Mg A 4 R IR AT Ay B AR - 791 2 X T) 30 M P v 3 P S B B0 3 -7
B2 SO KT Mg S . AT & SR A T IR PR 0t T SR s S5
ws%.

C02-31
RABESSHRE: —FETIREINMESUTRRAITE
B ZRt K0 K5
1. At mas bk A 5 s =
2. AU TIEEARVIF A WA
3. LA B S b
4. AERBHE M RIRE S TR B
N TR NREHM B R, AW TR AR & &S St . sl

i 151 A& SRy 5 PR R B AR A, N ARFEE SRR, ik )\ 5 LU R A ORI
RFAE. X FEEERTT A (GBR) AL S HIAL KR EE TN, A HER (Mn) 52— R st &
et R, KERIERY], & Mn MG RAE RN ER, 3D R MRS % 2 R B it
(DFT) H5RM], Mn JCEGE R EIF G sm B A s LN, 4R 1 & e rsritie. A
J&7R T HLas S SIS R Wit R AT R

C02-32

AR RAE S SIS HIRE S RAHLH]

XER. BEF* GET. REE. X2, TEK

REHE TR
AW FCEE RS Culli b, Sia 2R SMEAE T2, MW 7 s e S Tt

XA E AR AR A s AL BRI A o F TR, 4K CulLi be vl 835 B3 4 S04 Ja B B AR IR 235 5 0 A1
XU LI AL BRAT AR AR P BT AR il D9 Ja S0 AR R B 2k Atk BRI 28T T Fe 4 SRR W
GP-Li X5 SR Oy To AR BURAZAL 51, B AR 5 [ I R T 20— S o e FE AR Ak
HCBL T KIS a 7157, AWHEE sy - T2 MR, KB Tt AsE R . RS 50 Ak
HERLE, SEHL AR o - YRR A P RIS T, SRR AT Tt Al S P DU 5 FE AN SEfif 50y 694 MPa., 740 MPa
A 6.5% ik e R R B i, RS LR S A0 B B AR AR TR B3 1738 SRS

C02-33
X Al-Mg & SARPERERIR N

WA

LIPS

WEFL T ANTE Lu & 85 Al-Mg &< 223 0 27t e AT JE otk BE B0 B o 45 SRR B, T Lu(0.1%)
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W

Al AR AI-Mg & &R R R ph e . BEE Lu & & Tt bl 7 24 M e R I 8 ik 1k BB S 0%
BRI A BTSSR 0.3wtl PEREA Bl . BRI SR Lu ML, PIRSRE B
169MPa #2 T %= 188MPa, $2 & 11.4%; K3 i 13.3% #2714 23.3%, $2/5 1.8 %5 111 Ji 1th FEA7-1.053V
R E-0.967V 45, SRl R %t 5.3510-4 Alem” [B{KF] 3.75x10-6 Alem?, it BT P g K IR
He Lu S mRA S LA 1 RN Rl BE ) 32 B R R 2 — 840 Lu VST, 5365 Lu HEE K
FE R AIBLu 1L &4,

C02-34
AR I B o B B B Al-Zn B ST SR 2 RE I B T
& B
ol AR 2B

KK BRBIEARIEREDS. ASHE (CIP). BB EREFIE T ZH %7 9 %
Al-27Zn-15Mg-1.2Cu-0.08Zr &4 WAL REKH: ARLAH ] B E 5T A S5 R IRRH SRR, (R
ISR 32 35 —ARRIORL KA H s AT A S S A P S (i s AR kL . X LU i o, 8 200 #H FHIAL 2 1)
PR G SR AR RS T PR e (B T I A L ZURRAE L AT LR A8 BE T s R RS SR 4N, BRI
IR )58 W4 150C M 250C MEE P&, FE RAEEMREL. SAcHik. ™H
Zn Pt R OEE —AHSE 2 EERRE I EER, SECLRAE S A e ) B3 FRK. WiESi iRk, bEE
PUEEET R, &b 2O M 150°CHE N K 8 W3 120545 250C # KR
IHEMENT L . AT AR T R & 4 P FAH IR - S A 2300 2 1 B T 117 N TR SR T

C02-35
B 3 R RN 2 Al-Ce & HR SR
L. iR B
M SN2
FURE B MR A A b AR s s oL i e h RE A, X HAR T RA I DR . BUIR K
o FLAXAPEME N R E M A% OB 2, R PURACIR A o i L, A (1P e LR i B A

RS RGFE R R S ReFaAs . B mR . S AR MRS, T BT RE0 AR IR I, F#
BB N RACE EEAEH . Bl E R AR REA 7000 R&M16000 REGE 4, HAMFEERN G # S S A
RE R DL S AT 2 56 I, G2 A FL K P 0 i TR ASE S5 AR A R R 7 200 5 3R o o] 78 DR R 22 I 1 5 1 it
b, FIRRTFHEREAR R . TG B R A, R B AR A A T XA R ) R 7 O Y o
SRS, AHIT 7T R A S R AR ) £ e R A Al-Ce 364 4, SEBURAL Gk SUESE M R . 54
A Al-Ce G0, BIRIRIGRLEA Al-Ce & &5t B E W m . E—Plid Si uRE SN, B RIKIE Rl
A Al-Ce-Si &4 = P4 52 Z A %] 500MPa, 400°C FHifi %A %] 180MPa, 400°C/200h #1272 f5 =il
Prhi sk F] 300MPa,  FeH m R A SN e B, Ry AR R Rl Rl = i A Al-Ce &< e L 057 1)
TR e RS S 12

C02-36
WA B BERUTRIST Al-Cu-Mg-Ag & &4 SR RE AL W
R#ER*
YLTGEL TR

A PR EEERUTAY (AFSD) H AR BRI HL BB 7 AN AL AN E ] 1) 5 00 AR IR B b R0 58 42 3503 1 45 44
MEAWS 1. Bk, AFSD &5k THaRk M HlE R AR R BARTT . SR, HUNEE R FIROU 25 14 2 18] 1)
SE TR R MR A H P TR A FVIERESRUITE Al-Cu-Mg-Ag 555 & MO ZH ZUR1 ) 21
RERORCMT . EARREFCH, KA AFSD HAR N L Al-Cu-Mg-Ag 864 50k B 715 BUH T4 (EBSD).
X FEATH (XRD) FUEH T RS (TEMD g i . MUTARESFE g7 T ERA i, it
TIRALHLE], BAL T AR EEETAL Y Al-Cu-Mg-Ag & & IO 25 J1E Itk RE 2 Al R & .
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C02-37
Bot A1 R R AR & AR R BB RAE
T s>
R R
MEEFHOCHEM GBI G THURSUERIM R R S RERRIEYIFR R, AESONT

—RIBEKHET DREFZOFHSOE A RBEAR . miE T8 S U sl - BB R & & B
FEREIEM BB ROR. ORIRBE % AT A PERE ), ZOR B i &2 200-400°Cil AL FH I, &
MBI ACE . SR ILA M ISR G S VEREAS S, T8 70 RO ARG R i 1 A2 454 1O
7 S R s i A A A T L R L SR T T <M i A1 ok [ I MR [ 9 0 5 e L A 5 L 3
WA HREOTR, SIAWETIL Cottrell THIITCER, — 5 HSEHLZ RUZsRL. 55— 7 mFHAS il T
TINIHE2ER, 4% T 300°C N Huhi s >300MPa M #EE &4, FFIHT R BUBRAIE .

C02-38
6xxx $aEr< TP IR BUT AR A P R BTH S iR
# —
SElPNES
6xxx R G e B REIIR AR B RO, IR RO A 2 4. h AN L[]

PALL 6082 Hf[kth 4 (Al-Mg-Si-Mn-Fe J5) SURERIAPRL, TR 17— R 50 DLyRHUHIAT HAH i %0
FILAE: H5E, G oa-Al(Fe,Mn)Si SR EUH+B" Tt AR BT HAT NAFAE M A HAE . X BB T %
= H3e e Siim, JEBIEARE RS EERal b, et A HBGE I [ 5 7 v+ iy 514 at
M, 7£ 6082 &< 7 ARBIBALIY o-Al(Fe,Mn)Si SREUHHB" BT AR, FHIE S AR SA B I A7 75 B S <[]
A BB AR AR Fite, BEaARREEFA”, JEieiE 7 ORE M sREUH T (DFZs) 5 oRis
(DZs) ZEMPRIX-MEX", FPEEE T EERmE S, R, EMBIFT AR, 6082 & & iXfh
XUSEAAR ARSI A B [ 20 A B A [ R TR, 3 BUKTE G G AN REAE L A ) 57 o 40 ) ) S SR,
TIEEPEREAN IR 2

C02-39
FLJuER Sc Ml Er XF Al-Cu-Li &&90KHT H 3 /1280 /1 SRR g2
W, BARR. ZEE. THRA
AL s T k%

Al-Cu-Li A 4 [R5 5t =y W PR LR R 23 R U % 52 0%, (B L ZE Fe i R iRt Re AN /2, PR T 32 B
F o AHIFFEEE RN £ Sc F Er 702, W4 Al-Cu-Li & & 90KMT A ML 3h 1%, R0 T s )
VEREMBR . Sc @ R AR AR, T TS, ek 80 »E AT HARTE R, [F RS
S RPINE, PihidREIL 482 MPa. ZE{HEIL 6.0%. ErikS Cu. zZn Al Mg B4EIX, (it T HEZ, M
i 8'H, fHi&45mE M 373 MPa #&7F 3 457 MPa, JEffUR M 2.8%38 N % 4.9%. Ht—D&&dE LR, &
TF T # Al-Cu-Li &4, R Sc Tla &t e gk o A, (2t 7 ARCK gL A] 1T Bl . & 4 7E 300°C
I3 100 h JE {75 fR%F 300 MPa ffifidu s i, B o i@ W 9K thAHZE ), AT seBl Al-Cu-Li &4
i 4  BEFETE

C02-40
R4 P BURLIG 3R AISi1OMg A& 5 EERF
FEM FELY MR AL
1 R KRE
2. ML ] 25 b8 AR S50 T 30E SR st =
SLM (Selective Laser Melting, WOGIEX M) EN—M&EEMHIEEAR, f£a@RPEE8Rirs
BRI B ERS, R SRR G R S SR B RIFIAEA M. ASCGEHAYK TIN BURAIRHCK
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AISTi1B FURLAE A S AR R, BF 78 1 &4 SLM I 2 A SEAR AN AE1E X PR AROUL 2L 23 R0 0 S M RE A
M PR TIEST SLM EUE AISi1OMg MR G SR AN EE T2 R 70 1 PR SR AR BRI  SLM i Y
AISi10Mg Bk 34 5 52 A BRSO 2 ZFR 77 5 P e 1) 5 M A A FATLEE o X4 N5 273 45 1.09% 11 AISTi1B B,
SA MR E IRGEEIA R 7 346.7 MPa, HLHisi/E N 459.7MPa, SEfHZ A 5.02%, 4 RHEE A 121.8HV 1.
TN 53 508 0.5%0) TiN FUki iy, #4861 & Ak 55 5 9 249.5MPa, fiti 58 /%4 496.9 MPa, ZE{H12% 4 9.62%,
Y[R BEON 127THV 15 e 160°CH 24 6h J5 , A KM JE IR 5E FE 7T LA 2 365.2MPa, fithy 55/ 514.1MPa,
MORMIEE A 140.0HV 10 TiB, FURLVE M 5 03 FEAZ T s AT LAARAK SoRL,  HLAZAEFEAS T b A7 A K,
fE A R T 250, DB M RMERE M & ) . 4K TIN BRLIAEETEIR T AISilOMg AR E
ZIH5(001) 7 W I EEARERL A, D 7 AR TEAR . (R T A SRR, BEAS TR OR . (RIS R ET AL A S
YER . PRMBURIIE SR AISILIOMg A RHE ARGRIE . PLdrst /s S E R 7 RERT .

C02-41
Al-Mg-Zn E32 XA & IS NIAR I 25 K H BB AR AT R IR e
kBE R S AELY. kERL EEE!
L ALK
2. TSR S
3. LIk

E &N RARR R (dynamic strain aging, DSA) T8 102 AR HERE N ¥ R 73 B m] S A5 B AR
REEE ORI, 52 RAESNSZEAEFMIIS . DSA LG KA SR8 BRUE S 275 KR SR T 2k
Fa, FE Portevin-Le Chaelier (PLC) M (RIFEUGIRALT) ML, 2Em W2 s & &M B MR IAT N
HERE 1R, RE DSA BLRAEZ MG &b O I #kaE, SR 2410 27 AR F0k F an e 20 )9 3% o 22 65
TR AR 2 AL AR Ty T AT R Z PR . AT DA Mg & (>6wt.%) Al-Mg-Zn 58 AR & 4 BN
BERARL, RilG s RO RAIEHT  J1# 0P SRR, % BB SCBE I AT TR AN RS T 45 KW,
Al-Mg-Zn A2 XRG4 W RARAT A FR AR UG S B 5 7 A R AR T8 3 (B AEAE SRR AF I o AR BN, 5L
R NG SN BITAERAR; IR, BEENA SR, MANPRAEN IS, &E&EE&MINT
TEEAb R, r o5 P 5 DRy SR S e SR R B S AR S R A0y, B o7 A o R 9 /Nt [ 2D 3R T o b, 4 NiAR T
1 0.1 5T K 0.00005 s, AR B ZRAR 2SR T A BURIRIEAS g A+B BRI C L. =4ER THRETE
B (3D-APT) 2T 5iEH T B4 (TEM) BUuR 4 Filk— bR, RRARHE T (<0.0001 s, DSA i
FE Mg-Zn JUEDBIASHTH, BEIG, XTI 52 20 5 A7 48 AN B D) 0 A& 28 J5 S AR . TR
AN S FENT R EER T, &40 RS E R BURK 7 2 NASE R . &)E, ETRM
) Kocks-Mecking #5&7Y, 4% | —Fh et 2000m b v] 20 A0 FIAMRALE BT AL, 12oB i RURS i T 1 AN
[F) I AR o N R - SR 4%

C02-42
AE M A EE T R E Al-Mg-Zn-Si S-& RS 4E R BYLHBIA
E?é}a 1,2,3,4‘ ]‘E%JJL*LZB‘ ?%ﬁg 1,3‘ £@Z,§4
1 E A AR E A PR 7 G R S bR 4 [ 2 A s 2
2. BHFLREHARR ABEA R AR
3. dLBUE G R BT TR

4. FRACKZERPR R FEWF 50208 5 A SE g
EFxte Mg & AI-Mg-Zn-Si & & MIRAT N, AHE Ul IS SRR SIS RGIR T T IR SES A
SIEAFRARZE (106 102, 103 s FHRGUHE ST I . SRERW: BIASE R G 408 ko
FE S PP R R AN G, (BAE 102 s I IE MR i K. S5 IR R NAREE RN i IR 5 P 5 0o o P B ¢
/AN, ABAE 1072 s E R LR Y . 456 2 REERIE (SEM/EBSD Wi 14341 J&¢ XRDITEM) KIL: ¢
GURLHAAE T HAARZE A (DL MgSi N3 HY AT N 2 00 2 AR — AR dE 2 (107 s7)
NPT B R R E RSO R A PR (102s7) W BT HAHATILAAS S 8L T R IE
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TR B3 W7 s NARIER (103 s71) AL L RHK 5 58 A /didh, (RAER L L 3 S 8,
W TRFAE B0 38 ) /N R ST 3 S BT T A7 AR

R

C02-P01
SRR B Al-Si &R E T EMm b
. MESE. BRTE>
Jemt Tk ok

KRB85S T 20 % TiB2 1458 AI-Si-Cu-Ni-Mg &4, KRR S IEAT [ P AN b 2, 5 /e @il #kk
HTZMAREmama i BrEEEASME . & REW, &5 580 54 036N
515C/6h+535C/2h. LI ZH 0 FHAT Q AH D EEARENA IR &4, Sl AU s KRR B B, R 3L 5
Si KRk B /N . AHRHIIEI L T 208 175CTieh, I &4 AR~ 91.2 HRB, NITE IR E R
T 55 i v ML o FHASE T PR [ TR+ IR KA B S A 4y e DI XU [ 5+ s R AL P 5 45 G PR BB AE 314 T PR 42 T
PURLSRE . i RO DA B R R i T 12.2%. 10.4%. 70.3%, BEFREIR/D T 48.4%.

C02-P02
Al-Zn-Mg RFEIEBEEHH & SRR
VR TR
AL B R K

WA EE N TN & Z A e B a AR, B s AR, s R s, L
Al-Zn-Mg R GERMaHEmE. U7 e, REFMIRIEMRGER, DERH RN TRE,
Z R FAUENUR . VRERIE . BTa s I T R SR SRR SR, SRS e R
& BoE. AL SRR R PINVEBER IR T, RN TN A . B, R R RE R AT T
Al B RE, SRRy AT ML A 1R R BRE PR AL

AurrtiEd TEM S 2 AT, RGHlE T 32 MURFE R IES & S FRIEHERE . 5056
RY: B8 BN 91 80G S PURRE B AR (WEfE 1225MPa), i ik 58 FrEL 52Tt %5 585MPa, JE{f =
NBEZE 20.4%, BEEEEHIEE 223Hy; BEE EACIN G EPUR SR E EXUERFAE, 2 Zn/Mg=1 It i 55 L B
DRRE, SEffRfrEns R AR . EMERRE, WAERARTT B SR & &5 6 12k
W RGN, RARPERG YRR ST & &R R, Hom -2 ML O R RN AT ML BRI R it T 2 5%,

C02-P03
Sr Xt Al-12Si-4Cu-2Ni-Mg &4 178 R LB K e 14 8
M. BB
Jeat Tk K2

A TAEWEFT T Sr Xt Si AHFIAS FRALEE, 4387 1 Sr JC &S Al-12Si-4Cu-2Ni-Mg & 4 2HZUR 17241 RE 52
M. SRS, TR GALE S BB & & S SR ZE ST T RAEM M. S5 R I, 22T
T E N3 (TPRE) LA A 2% 5 5 525 5 (NT) WL AN B 58 4 ik Al-12Si-4Cu-2Ni-Mg 4 Si M IAZ BHLEE .
W T ZEZAR S AL A R R S Sr 9K B4k, Al-12Si-4Cu-2Ni-Mg &4 h TR R 2 1S Al 99K
Hr A/ B AICU 9K AT 4 . 3X =R gk A0 Sr R 1 3L F S 80T Si AR RS RS R £k . BE
F Si MHRRREMIES, SRR FRRRthRE (UTS) FEMAE (ED HFEFiEm. d&ER Sr
ST MK AI2SI2Sr MTEH, AFTAEEMN B REEMEER ¥ ERENE S ST X T6 &
Al-12Si-4Cu-2Ni-Mg & & & Ni SRS TEA . MRREE IR A MM, T6 A& &EmiE T
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] UTS 1 El 5&4&m Si #HI0AR R FEE 2 P4, 0N 0.01wt. %Sr 5 & & P4k Si AATE Ni &)@
T E VIR R R I = 45450, 55 SRR T UTS M ELIAEIE(E. Si 528 G &4+
B = YEIB RS MR, & &R 1R T %

C02-P04
FIE Al-Zn-Mg REESHREM SRR A
VR sk
ALE R K2

AR, 1M Zn R SR Al-Zn-Mg & & IR SO Fi i e, BN AMTR 1T 2058, HE
BT EE IR R AR AR N T . RATEN X Al-Zn-Mg & & i Bt B am AL pLEI AT Zne Mg & &
FI%F T Al-Zn-Mg & & om I T RE RORS T FEAIF 70 o B X El 20 BT 8% Tl 1] 46 A5 AL 7 V2258 & S oW 4 2 J%
PEREMIRZIA, 15y Zn &2 MR Al-Zn-Mg & & P &5, BAENERE Al-Zn-Mg & 4150
BT s Se e 5, DL — B3R HER -G PR .

AR B S T2, REGHI& T Z2FAREG K%S G SRR, SRERY: &
& Zn 5 Mg nEMN G E R A B RIEER . BAER S ERN, WrRsEE A m R
ZJENE, JEIRGRIE BT, TR ERE L PRAG, MRHEEEE RASE KBS, Mg SRR, JEARREAE
Zn/Mg=1 i LR R JE R BT, AR R4 AR LA B R e P2 Tt . A AR R T B E XSS S5
J1EEERE . B A S R T RGN, Al-Zn-Mg &40 R IRGREE . WrZLom . Al AGE R 5 5 A
585MPa. 1225MPa. 223Hv il 20.4%, FI BT H)4EE T15- RS

C02-P05
Si F &N Al-Cu-Mg & S BBE AT 9 K AT AR AR AR
B AR
KRR

TR Si & AT Al-Cu-Mg & I R AT S S A AT AR RS2, ASBIF 78R FHOE S - R s S ey
DHEESE T BB ER, KRR T Al-4.9Cu-1.6Mg-xSi (x=0, 0.1, 0.3wt.%) 4= R F2 AT HiAH
FHIE, IFHE T D02k Avrami-Johnson-Mehl J7 R @Mt 1 HAT B3l 75 BEFEE REM, #2m Si e B
458 Al-4.9Cu-1.6Mg-xSi £ 4 I RUChE A Y o 1X 2 BT ST o R U N2k T Guinier-Preston-Bagaryatsky
(GPB)IX k& S (ALCuMg) HHIIHTH . T H, B Si =AM, SAHMINTHBUSRERAC, M 7 &4
I 2T izl 7%, Ah, 24 Si B Rk H] 0.3wt%lf, 27 E M1 o (AlsCusMg) T H . o AHEIHT H 2
# Al-4.9Cu-1.6Mg-0.3Si &4 7ERT 2% 16 h B o AR BE [ FH B 42 .

C02-P06
Revisiting the atomic structure of T1 phase in Al-Cu-L.i alloys with HAADF-STEM and APT
Xiaoya Wang?, Jiantang Jiang*"
1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China
2. Research Institute of Physical Sciences in Special Environments, Harbin Institute of Technology (Shenzhen),
Shenzhen 518055, China

The T1 phase (AlCuLi) serves as the primary strengthening phase in Al-Cu-Li alloys. However, its precise
atomic structure remains controversial due to the challenges associated with characterizing the extremely light Li
element. In this study, we investigate the T1 phase using spherical aberration-corrected electron microscopy
(HAADF-STEM) and atom probe tomography (APT). Our results confirm the compositional configuration of the
T1 phase, revealing that its interfaces consist of mixed Al-Li layers with a Li content of approximately 17 at.%.
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The inner layer exhibits a more complex Li-Al arrangement, containing roughly 25 at.% Li. Based on
atomic-scale observations, we further refine the atomic model of the T1 phase. This work demonstrates the
potential of combining APT and HAADF-STEM techniques for uncovering the structure of complex
microstructures, particularly those involving light elements.

C02-P07
EERRRITHERIE Cu-Ni Bt AISIIOMg &4 7 8 ARG B A3 4 a8

S hh*

PN

JiE IR B BE A Ay i R R B ) — AN R, TRAMRHE SR AR o 1T RAT A SR T A A
FEMRRURE B 0L, ARSCWEST 7 HAZRE DU Cu-Ni 2k AISI1OMg T ZR . 2 PE Re Al 2L
Bl Cu A1 Ni BIGI ANBINEG IR T sl Aess YEE AP E CuNi Ao i [H % i 504 1'% CuNi
PR TR MERA, 5 Al BRTE R T NP 45 G 5, A ROHRR T EF AR R 8 S SR )
AlREME. 72 CuNi AHAIZL S Si I EERTS, &8RN 7R s 2. b, BAUhE b
B Al FEAR AT HORE IR Al2Cu sBA0AH, BRI T &e il Etiae . ERN RS T BRA &L
BTt AHRSTRI AR &< ZRET, RS, Sk &A% A 300°CT i JE Aok B2 7 il is 2] 7
307 MPa #1200 MPa (HHX}T AISi10Mg 4373l $2 T+ T 320%F1 344%) .

TURREC

C02-PO01
PIBREIEEEETRMA: 558
XIFAS BB, ARy
AR

e N L e 5 KRB BB A R T Z N, HLE5 ] e oy & YUt i 5 K I EE T A,
ARG [ HLas M ER S, TREREG ST AR SN . B, A CE SR 7 HdEik
ESTUCERN T, FEARAAN 1R S LA S 50k BEJRERIE 1 LA SIAEAR & e sk 1) i R
M5ttt EEWSE TR SOt SR . TESEA . O S E 43. PERE AR TN S . ),
EE T AT R 0 B I BdEBE . YRR S S RS, IR T RR KT IA
CEFEAPREE N TRE . WE ARG S R E . MMEREI 5 EL & &l , BENRG ST
R TS BAR EA 5 HoR S % .

C02-P0O02
Microstructure and strengthening mechanism of high-strength and low-density Al-Cu-L.i alloy
Yuxing Tian*', Hailong Cao®, Haitao Lin®, Linzhi Tang?, Yungiang Fan®
1. Chinalco Materials Application Research Institute Co.
2. Southwest ~ Aluminium (Group) CO., LTD.
3. Chinalco Advanced Manufacturing Co., Ltd

Aluminum alloys with high strength and low density characteristics have become an important trend
for future  aerospace  equipment. For a  novel  Al-3.0Cu-2.0Li-0.4Mg-0.5Ag-0.1Zr  alloy, its
microstructural characteristics and the influence mechanism of the main precipitated phases T1 (Al2CuLi) and
8'(A13Li) on strength were systematically studied. The results show that the alloy can obtain a highly saturated
solid solution and a lower recrystallization fraction after solid solution treatment at 530€~540€/30min. Aging at
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a lower temperature of 150°C can achieve better plasticity, while aging at a higher temperature of 170°C can
achieve higher strength; The pre-stretching amount significantly affects the strength and plasticity matching, and it
is proposed that the "saturated" pre-stretching amount should be between 3.5% and 4.0%. A pre-stretching amount
of 2.5-3.5% is beneficial for strength plasticity matching. During the aging process, the diameter and number
density of the &' phase remain relatively stable, while T1 changes significantly with pre-stretching amount and
aging time. Based on the dislocation shear T1 model, the strengthening of the alloy is mainly due to the combined
effect of T1 phase diameter D and number density Na (T1).

C02-PO03
Construction of In-Situ Reaction Oxide Film Layer on Aluminum Alloy and Their Corrosion Resistance
Properties
Zongxi Liu*"?, Benhong Ouyang’?, Baozhi Zang®, Rong Jing®, Kai Kang®, Gang Li*
1. State Key Laboratory of Power Grid Environmental Protection
2. China Electric Power Research Institute Co., LTD.
3. Yantai Power Supply Company, State Grid Shandong Electric Power Company

Aluminum alloy is widely used in the fields of aerospace and marine engineering due to its excellent
comprehensive properties. However, in harsh environments containing corrosive media such as CI~ and SO, it is
prone to pitting corrosion and intergranular corrosion, which seriously affect the service life of the material.
Although chemical oxidation processes could improve the protective performance by forming dense oxide films,
the coating was often prone to failure due to structural defects or internal stress caused by excessive film thickness,
resulting from differences in process parameters. And the influence of the oxide film on the corrosion resistance of
aluminum alloy was also not clear. In this study, a dense ANCF coating was successfully synthesized on the
surface of aluminum alloy by the chemical in-situ reaction method. The effects of in-situ reaction time on the
microstructure, composition, and corrosion resistance of the coating were investigated. The results showed that the
ANCF-3 surface coating obtained by in-situ reaction had an amorphous or nanocrystalline composite structure.
The contact angle reached 92.15°, the corrosion current density was reduced to 0.653 pA/cm?, the corrosion rate
was reduced to 7.11x10°5 mm/year, and the polarization resistance was increased to 3.04x10* Q-cm? These
improvements were mainly attributed to the synergistic protective mechanism of the hydrophobic surface and the
multilayer structure of the ANCF coating. The hydrophobic surface effectively reduced the wettability of the
coating, and the multilayer structure provided a physical barrier to prevent the diffusion of corrosive substances to
the aluminum substrate. This study provided technical support for the optimization of chemical oxidation
processes and was of great significance for promoting the application of aluminum alloy in extreme environments
such as marine equipment.

18



