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C02-01
RERFUE & 1 AN M PUE LR & SR
fetnE

T E AR A A R A ]

6xxx R A AT M. IR R JEARGREE AT SR S R, R DURAUN . SeBIR G
PHE R B R R 6ok R E S BRENG IR A, EORMBHERLE] BT [ i b B E B
ST REAR 10 Je A B ANDE S (v i R RE, T FE b T R 26 1F 2 ), BORMPRHEIE A 4 B RS R 1
NHGEAEE,  HAPRHE RS B R 0 Ao R R OR . IR S AR R A RO PRI, 3B SRR
RS 6xoxx KRG SRS RIEIERE S R B TERE RO ULAC, 212 AT R B A5
MR AE AR R e . B QTR R TR S 6xxx REA 5 M PUE I R0 R 5RA . A Z00 R %
BRI TAAE RIS BRI R, E QI 7 &t EAd = SRE sy, P fh A ok R N
b — LB AT 51 o

C02-02
FRUA RIS = 5 B BRERA
Wi 2
1. WF RFRE AL =S5 Rl WA RLERAE R AR QT 72 Be
2. WE R A B OK T s B S =

T RS B R RTINS SR AL AR (9 00« &5 DA B AR R R AE I AFAEXE R, X — B LUK R 56 =
SRER G SRR . FRATT AR U I SR F TR T 40 A (4032 S LB (TEM) RS AR RN 88 — M T 3 AR A 1
e, AR, AT TRERA A SRS 4, B0 2xxx R (AICu, AICuMg A1 AICuLiMg), 6xxx
Z(AIMgSi AT AIMgSICu) Al 7xxx % (AlZnMg #1 AIZnMgCu)&r4x, K T RERIE 4y, 3T T AR
OB T2, DMEER “HERE-45M- T2 2K R, SAREFIEN S 2P TEM FBRZES IERH
TEM(STEM), FRATTH) 3 B 5 76 T B F A AR 1K 28 5 B (1) & vt B i A A DA R o] B ot 2238 B 1 R 1)
KT BTN AT A4 FRATHIIE AR I

(1) STEM 11 J5 173 HE e AR BOAR AT DAFE R 1 RUBE S AL BEOULA AT H A 25 AR, {H2 HRTEM 1514
HER G AH & Pl 2 = 1 RGBT rT e, AT DASR AR H F B 1 20 R A R B2 (1R 4 (BT HE A &5
Pl o IX PRI A 25 45 T DL SR A R i wh A L) 2 v 1 S A s e o

(2) AL R ZHE T AR R TS S FESAS I . B I AT X e B A AR T
1%, PRI AR K BTG R 22 T AR B4, 0T B RRIE I 2R R 2ok 51 S e 145 B 13 . FRATHBE 7T 8
INPRE AT O 5 A AT R 3R 0 20RHT RISk B AR T AN o R RO SR AL TEM W82, F6A1 148
AN T AR AR RV TR TEM FE S O AR BT 75 I B2 AT BRIz (% T S PR pAdA ol o R L

C02-03
BB &4 Al-Fe-Cu-xzr BT ST
ot IR
L RS T DR A S TR
2. SRR MR RIS S TR MUY SRR 2 s 5

BOCHARIRIERL (LPBF), J& T —FugMHliEsoR (AM), T et sl B =4I e, £
Pl AR AR S AT RAT T T B ML AT S ER e FUA RO SR R M e R, HLAE LPBF i fE

1



R E MR K S 2024 B8 R AR R K S C02. EikRE A4

SRR AR &, A LPBF BORTERBUY & i 45 & &M T TAAEER KRB K . 124 01k, BRItdsR
HERAEEI, ZHERE G &R RTE LPBF UL, 5 RKAETFEL. 0 miida & 41 LPBF BUE MM,
ATARRET I RG-S MR AR, B IR T R E5% Al-1Fe-0.6Cu-xZr(x=0.3. 0.6. 0.8. 1.3at%)&
SRR, FERGWMIT Zr FEN LPBF & &M . oW SE /A J1 22 RE IR . BF 90 R0, BE Zr 5 &
(30,45 & S RO PR 2 38 205 75 LPBF Sl 2 QAR S50 B3 120 9 />, 3 T REL AR 32 PRI . 15400 3R B LPBF
FSEAE 3 2 by s vl (R R e M e TR AR e It S O FE AR E (MVG) AT Marangoni )% V0AHK . Zr &
EHNSAE MVG )45 SN 21,3598/ Marangoni i i, A F Tkt A e R g 3 Tt 55— 5T, Zr
TR EA BEEmm . VR LPBF BUE MR & & #R I 5 X (CGZs) FI4H it X (FGZs) X & 47
AT S S5 K6 (B Zr & B (RN, CGZs AR K IRIATIR & 28 ks A 1) S5 o 30K P El IR ot 21055 2 it 11
¥R (CET) S Hi T-BE Zr 2 58 I, [ 0 5 T PRl B A6 P22 (G) A5 ok ] 1 23 (R) < LU (GIR)IZ T B AIK o Wb 4h,Zr &5 5
(R IE S8 CGZs Ml FGZs i aRLIZ M A4k, 3 /& B T ¥ 2 26 (G*R) 3G I e gk 7P 3 obi i 44k . e
T R B R P RO A4 0 A5 i o 225 ), LPBIF 1l 4% 1975 0.8 1 1.3at% Zr (U454 4 )L T4 80 IR ILH A 72 11
PERE . AR TAE RN BAE RIFBUEERIIL R 1= MR 3T B LPBF 456 &3t 7 BRI Al R IR 42 .

C02-04
FBE F73%t Al7050 £ iRt 4R /) 1 BE BT
JUOTAS, ORETEr, BRI, Eed, BHE, KE
WL A M REEBE Rl & & 0T ST T

RICHEE T FEE 0 R AIT050 S8R i A EIRITR A IERE s . A R, &
S TE R E g TP S I T SRR RE R o B . R EE DU 1), MR SRR oAl ERLFTRL R (¥ 5 )
FEIRB R IAF T AR ES . BNy B 3 g 58 1 & iR B AR A 3 O, ik
(I At AR <5 it B 3K R 2 BORRIZRAE o i dih AR 170 2B 2 B R S AR S M ARG it 2R i PR R BE 37 1)
SR URAh, R EE ZARALITER Zn. Mg A Cu WiHEER )7 1A T8 i SR O B, B i e S
BUKE AIZnMgCu 25 Ao ANH B AL, & e 3005 [ P 5 BERTA O IS4 R 84 s & &Itk
FEMLUE A R ERE L 22 5, BREEAHAEAE A, 1R 1 & BRI tkat.

C02-05
1B KB X SA02AI-Mg &4 772418 B8 K it &8 ot A 52 g
W, XRiE k>
N

BT 1 IR KR EEXS 5A02 F - oM AL GRS il M RE A some . A i T B (SEMD S RgiE 7y
Hr (EDS) XANFIR Kl BEARFEREAT 55 TR 7 oo 8 ek 3e 5 H 7 HUN AT (EBSD) 704 1
FEAFERKIRIE T 5A02 406 &8 K SRR AT AL FR 45 SRR RE . Bt 4 il SR & 1 & e 141k
RE, I S I PRAG 1 BRI S R . PR RAERW], IR KGR EEXT BA02 HR & A R A
GUAEW RN . FEE IR KRB &, PrhiaRE IS T . CRRR 1h B KINA], 23R QR EEACT 300°CHY,
BUREDU A BB kPR RERE IRLEE T o B0t e 43R KR PE T 300°CHT,  1aCREST & 18068 Pl Ik e BB IR FE T i

8

C02-06
25~300°C 3% 15 B VL 9 BB F R Al-Cu-Li-Sc B &M R
FiEfE, R
ALK

BURATZE TR 2@ Iz & 0o st it & et TSmO EaR, ST, 3RRc. 4es bl =5
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&, A RRAE — PR G S Il 25°C~300°C YR FEVE I N I s B2 . R H AR IE, BERIZEE SIKIRA TR
KRG AfFsEbr TR, AFFiE T 7 —M#i 8 Al-Cu-Li-Sc &4, fE 25°C, 200°CH1 300°C 5%
4394 482 MPa, 351 MPa £l 186 MPa, ALt Al-Cu-Li &4 . ¥ Al-Cu-Sc &4, 7075 5464 K 2219 44
G&5%, B 25°C~300°C Bl fE VG N AR R 2R G 1 RE . ANHEF0 R e 32 o e ikt FAES G 4R A T
R .

C02-07
FoRRPI R REZME 6xxx BEEMRHTFFR KB
skifg b2, FE 2, WS Y, Lt
L FRMUREE Itk e <5 a5 A RHIT L B
2. Bt CGRMD BRI

AN FEREURR G EHT R A, AR E T A SNTERS T R R & A e
(I ZESRA H AT E AT 6xxx FR G S RHNBEAR BUIR X AEIRE RN . FFA 4 1R R T RE &R
LERIMRIIT FT B A v o e ) R IRAR P Bxxx ARSI R S N RO 38 I oM 4L 2L 2 G L A B 4 I
Mz, Al TR e SR ae bkl HEARSEZIE 410MPa, FEfHE 10%, 57 38% KT 150MPa.
B e 1A e o AN v W R B A 4 . HRT, AT R REsRET) 6xxx G e nae M TR
TEHEZREE R . 7RI IR DL BB 56

C02-08
FRE S SR MAT ANEFRERA
XXX L, Yue Yin?, Yuxiang Wu?, Siyuan Zhang?®, Andrea M Mingers?®, Dirk Ponge?, Baptiste Gault®, Michael
Rohwerder?, Dierk Raabe?
1. &JBSRTE R E SRR, A, i
2. Max-Planck-Institut fUr Eisenforschung, Disseldorf, Germany

v e B < R0 S F) 5 P i B b |32 B B R Dl SR, AE RIS AR T, AR
158 1 B0 1T A S o S JR ORI 7 1 e A s BT AR E B o R R O 4 AR A
WU S ey AR o ARG PEBE R OC LB, AR L 7050 J9fBil, 0] s pdied e v AS [R]85 S b ) 7
P =4 S FARETHORD, @077 7050 &4 fER KB i, B, BE, HICER R SLH R LUK R A
AT S, R A ] e N PIBILIE A R AR A G R R R . B TS R B AR 1 PR
NI M EIRGIERESR L 7 BB 4R 3.

C02-09
Al-8Ce 5 &HAR GHEEMAL: BEREBFEAN Sc. Zr &Sk
b, MiEm*, EER
VLGB T2

A e T IERIRRO RS, RIS EAE, RHRH0 A L BE K % BRI BRI ke, 2
BT Z 0. Al-Ce 4 B il MR RASE 005, SRR LR 1 s R e & N T 38—
S3RT Al-Ce & & I0IREE, AU T BB HE, Sc-Zr TR IR P A IR Al-8Ce 24240
SR PERSHURON. S5 R hM AT 0 AL-8Ce 2 i T L B B 7 8 BT R 055
SRR, W oAl A1HHK, @ AI11Ce3 HIAMLIE AR IFIEE &5 WK, Sc-Zr Bt & fkAbInRg Al-8Ce
f4 SHASMILL, a-Al BIREEIAE Jo IR, S5 AILLCeS i F RIS NZFHEIR, %4325 F AI3(Sc
ZeV R 5 R VR Sc-2r 6 25 3 467 MO A A 1T o Sc-Zr 2 & LT AL-8Ce 4 41 195 AR
BTG U P AL 2 R AR R, L S8 R S8 e #5519 157 MPa 7 85 MPa
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SR $ETHE] 192 MPa Al 115 MPa, 4 lHEm 1 22.3%A1 35.3%; it b 5, T AI3(Sc, Zryki+
) R, SEERIEE (M 192 MPa & 272 MPa)Fil i 52 (M 115 MPa % 221 MPa) {22 3%, Al3(Sc,
Zn)FH ISR 32 O HT H sRAG . AT SUE T i@ AL Al-Ce & &M= iR MERE, Mg sk s
BEYERE, YK Ce TRIENEEETEAESLRNN AR RIKIENS% .

C02-10
B RS AN AT R E Al-Cu-Li-Sc &£ K5aE
WCRE, Xiak*
PN

Al-Cu-Li &4 LAHAL R AITERERY 2 N T AT IR K&k, SR, #IER Sc JmR S
AR IR A S (Cus So) &AM, BIAEHNAEHLE Al Fikth Cu i1 & & M, SEMLES
TR Ty (ALCuLD) SEALAIFT N Cu JR 78 MR, RZ PR A1ERE,  H AT T W s X — AR AR
AT FUARA R o AT TER I AL il 2 A s i il JF45 & TEM. EBSD Al SEM/EDS AL, #4t
WEFE 7B R BB AR T 5 TR B VR0 S If Al-Cu-Li & &ML, J12EERERI M . SEM/EDS RAELS
RRW], BRI T A BRI REAT RO R AR, et i (] P AR BRI (R, b (Cus Se) H 4R
FHIITE R, FRAAH AR $d 1.5% T %3] 0.8%, &GN Al B4k Cu Ji & &. il TEM RAE
FSRAGKRT SR8, T6 I U35 Fra T AH (GPB X\ SAH. ToAH) i, T AHRAES M R E I,
UEAk, AL A S Cu R AR D, (et EL A LI T AR SR S AR R B, 48T 5 &
IR o 2, I Cu ez M A AT I I R AT, T6 MAEHE R IRAG 17— FhomE-HE fetk R 4F (s
JIR 5 5 >500 MPa, [F]I RHF>1006 1B 53D 195 Sc JToE I Al-Cu-Li &4, IR T ZHEENITEE
AL IERER) Al-Cu-Li & S HRAH SRR .

C02-11
Ti. VEARINEE Al-8Si EEHEESALA SN
Fogt, XSCE*, ME mad B’
1. ERHEE T RZEM RN S TR 2R
2. HEKZRERMERAA

AlSi LGS RARRE B Bom A R esiE veRe, Am L RASUH K AEAY S, LKk
B A YR 4 R S ) R 1 BT R A o AR ARG G AR Al-8Si-0.3Mg-0.5Mn & & N LAl i
A Tiv VILRIR GRS EES S SHR SR Em. &4RRY, MEZARMEREM, 640
PUL 0 P FGE (R B R R 4. R & A48 R Y Al-8Si-0.3Mg-0.5Mn-0.08Ti-0.08V & 445 &k Reteif,
JE R R 154MPa, Fidv i 301MPa, WijE K% 13%. MEE SINE K& It S9Ny 5, T
e AR 7.56pm, & Fe AHRABRIRES A0 T4k,  AMIELRUE & & 2B MR RN S AL T2 80, 1T
SIBREE . LAk, AW DS I E SRR AL AT TR .

C02-12
M B & LR A3ST 434 &L GURI ) S B
RS, B
FPX

I B SO E R =R IR R R, R T Mn IR RN A357 $8 A SR =R
i S5 RE IR . Min TG Al A3S7 G & 55 I EiR i iR H 158MPa #2521 159MPa.  J# Iki®
FE 1 96MPa #2155 101MPa. KR i1 3.9%3 5 5] 4.7%, 1 T6 S&4EIRPUHE H 309MPa #2752
320MPa. Ji Ik H 287MPa #25£) 303MPa. K3 i 1.2%4¢ =3 3.7%; M7E 250°C b fHif, Mn
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TG S A3ST A& AR HThisR At 97MPa #2 =% 112MPa. JiE 58 B 89MPa #2531 90MPa. fH#
KR 10.7% NP % 5.9%, 1 T6 A& 4 MPHisi/E i 207MPa $2m £ 225MPa, i ik 3%/% f1 205MPa 2
F] 216MPa, i K3 2.9%7% = 3| 3.3%. Mn A&l A3S7 A &858 T6 &5 T A S iR T e
HE R E S 3] 7 B R4 TE. Mn SaEtbxt A357 &4 6 AR a-Al HIAIIL S, Si AHBCH B S (15
M, {HEEK T E Fe MIEE . Mn FIIIAETS n-Fe M54 AlL5(Fe,Mn)3Si2 A, XA THmA & =iE
AR T R B0

C02-13
WK PRI A-Mn-Mg-Sc-Zr 4 i Ab BT 51
5K
o k2

BOCHARIKIER (LPBF) Al-Mn-Mg-Sc-Zr fEfill s fer, - FHRRIAEERE, &e N ERA RS
B N AT S (25 T S 1, BRSO tkRE . AEHELR BRI & S HA S IER EZ 57k, AT
T PR AL R B G A S TERERI . E 5, SR SHRINAGIE, #8757 LPBF il % & &L
A AT 9 VAT R ARG R AR R R RE RSN . 2R, WFFT T FMIRTHE I B (IR L, 4B 1 4S
e AT SRR IR FLAE FLEE, 13 Y 07 AT LT PR 40 ) A B ) P ) PR 5 T S R v o PR R i
PhERERIHLEE .

C02-14
HTH 7 HRGHEITTIER Al-Mg-Si & & GRRAT AR RN
TOLME*, SRR, KK
R Tl K

T8 & SO IAMIAT AR/ S s HEE M RETET, SECHZR A S AT AZ K AR
AR Z Gi— 1A, BUEA ST R 10k o ke . BSEZEE R, WS ANET R T eRg
BrE RN ROR, $EHE AT A A R RS M ot (AR SR T ERD R A
PR SR ORI AR T NI TSRS, RIL A-Mg-Si &4 B B'v UL, U2, BZEMEEAEILAA
HFREERI TG CALSE JEFE), 3@ AILSE R PR AR AER I, B B~ UL SAH ML AR S bR B #2
it AI-Si JE PRI . AR M e g BN . TEE Al-Mg-Si-Cu &4, Cu JEi 1S Gl i AT 7 1
#% Cu sub-unit clusters, 0] B IITERL, IR Cu WA QPL Al QP2 MR R, PR, H#R AJETE
EEAANHT A A A 7 RS A ST T BRI, $2 51 T #7H A-Mg-Si &4+ Al-Mg-Si-Cu #7 A #57%
P12 AT H T

C02-15
B R RBBRTE AISiFeNiMn &4 TiB2/AISiIFeNiMn & &Y BISH R E SR8
xae*, TR
R TR

IO RIRIGREE A BIEE) AI-ST &4 B RIFRBOE R =R )5 RE, {2 AISi10Mg % LPBF
WIAR S & miR i 22, XM T HN V.. ARSI Fe, Ni Z48 &0 AN &1
sEAR IS AT DA R s e iR 1 e Re . ARSCHETT 7 — M) LPBF E AISiFeNiMn &4, Jf a1 s
I 2wt% 5 Awt% L RCK SR TiB2 Ky AR DA 4R 5 E G AR b T H LPBF BUE SRR LS4, ol
BAAHL, T IR SR R RE . BEAIR I, X T AISiFeNiMn &4, HEFERGRRER
7151 BE(520MPa, 8%)IFIRT, &4 R MIMANRER S T A48 AR e, SR TR
P RMESR S . 400°C T HyihusaEiAE] 150MPa. 1At TiB2/AISiFeNiMn E& 4k, TiB2 HY5aiAkis s
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IYARAEFARA RN, PR RN . b5 TiB2 SEMEE, EoMEH ERpihtEma e,
EHR PR R TE. IIN T 4wt%TiB2 HIFE S TE 400°CHy Prhrss T+ T 26.7%, iA%] 190MPa.

C02-16
B & TTEX Al-Mg-Zn &4 T-Mg32(Al, Zn)49 FfasE 5 1228 DFT BF 5%
BERE 20, MRS, R, mEE VY, sk M2, EAaR VR, e b
1. P EEHEE LA R A FA G EM R &I T EXE SRR =
2. A TR AR 7 A R A H
3. bt f o & Bt 7T e B

T-Mgsy(Al, Zn)g AHTE BT TLAZ X AI-Mg-Zn A & EZL I R, HAT i FERPERESZ Cu Al Ag
A SN ITER IR E R . A SR % B2 B LR (DFT) X A-Mg-Zn & 4 I RGRAGAT T-MgayAl, Zn)ag
FHHEAT T @5 00, RN T Cu Ml Ag & Xt T AR e MEA 122 M BERISE I . F 0 & 5% & 4Lt
REEEN, THERE T RISk fett. & Cufl Ag SEMIIN, T A S SORE A £
MM TS, Ag ORI RAE T RIE AR E, EX BN 1Rt &
B, TAHER RS Cu SR 2B, 1M Ag M2 AN & . Pugh #ENIFITAFA L AT 4878 T Cu & &
BN FECT AHTIME RS TG RS LM AR, i ME TR E RN R T A&t
F0F T AHPEREMIREMT, A AI-Mg-Zn & & I0A SRR RE L AL AL 7 B 3 S 8%

C02-17
B EAR A A Al-Zn-Mg-Cu &SR 38 I 307 R 2L S0 2R IR B
I, g sk
1 PR RSB A SR
2. PEIREMRRISE S TR AR

Al-Zn-Mg-Cu £ 4 23 F U5 42 I 28 R 25 Y BERR R AT R aR B <8, RS 05 A8 SO 1T ) FAKL BEDIR
AL ) 45 R AR IO BT HE . SR PRI AR B AR T T E S L R RS (T4) AN I RG2S (T6) 1)
Al-Zn-Mg-Cu & & [ AAT AFHZUEAR . WAL A7 EBSD WLSE, AL ) LART o BT # 2 FEE il Ul A8 IR 25 Ff
) (AU, St —28 T ARG AT LB S A R R K . 53R, 100 MPa/150°C/4h "~ AN[R] i
RUANAE FARZS (U5 AR B AR B 3R INN : TA 25 >T6 745 > [EIVEAS, BV BE A AT H 2 BE 1R 38 s A% A% 551 T /)N »
WS N ZJCERZS A ity o v 5 PR AT R R N S 328 ) ) RELR 2 05 A 7 A% PRI ) 2 2 5L P i AR i R A 8
I BB HEP A ST T &G, FeA EAZSFE SN BE SR SR PRGN T 15.5%, T4 2514007 8.8%. 1fi T6 &
FE B T 0T HAE OGP BT FLAE R, /N B2 A T UG B AR (R RE AN AR o 66 F PR 65 73 i 288 Ak B 0, ] DA A
HEOLEEIGTE,  HAUA A ERAS A R ORE S L UL B AR 2 B I I AR . BAS>T4 E>TE A

C02-18
HALEEST Al-1Si-0.6Mg-0.2Fe & A, SHEMM f12EERE I W
XA, KEHR T, ERE
1. R TR
2. JTHRIEEER

In this study, the electrical conductivity (EC) and mechanical properties of extruded state
Al-1Si-0.6Mg-0.2Fe alloy (ES-Alloy) are enhanced through T6 heat treatment, and the underlying mechanisms
are analyzed in conjunction with model calculations. Results demonstrate that the optimal heat treatment process
for the ES-Alloy is 550 °C / 2 h + 230 C / 16 h. Through the heat treatment process, the alloy’s EC and ultimate
tensile strength are 57.0% IACS and 247.6 MPa, respectively, which are improved by 4.6% and 54.8%,
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respectively.

For ES-Alloy, after heat treatment, owing to reversion and recrystallization, the average grain size of the
alloy is 175.9 um and becomes 6.93 times larger. Combined with theoretical calculation, the contribution of grain
boundary strengthening to the alloy’s strength is only reduced by 9.1 MPa. However, the reduction of grain
boundary area reduces the scattering of free electrons during the transport process, which is beneficial to
improving EC. Moreover, by modifying the heat treatment parameters, nanoscale Mg2Si and large-size AlFeSi
second phases present in the alloy keep a favorable lattice match with the Al matrix, proving that this makes the
main contribution to the alloy’s strength. The microstructures give consideration for both the high efficiency of
electron transport and the enhancement of mechanical properties. So, it is advantageous for the improvement of
EC and mechanical properties.

C02-19
PIBREI AT RERYIERAAES SR

P, ERIP

AL Ht 3 TR

A e RSO RE P AN = 4 Fe 2%, BRI A IR S AL A, Wi 7™ 2 AR & e VE e
HH, M ITT R B IIAUR] LR, RN SO s SRR, ISeE & e tkge. ATk
BP #hZe iz, RN, SCREA SENUMBENLRAR (RF) SEHLEE 27505, @R G G R AT
R ETRER, FEPrARALE: Geior. BoMEE, SEN+3H TR, G&Mr+H _MEE
+HIASEHE T 2R TS BE S o 45 RAR W], 2 DA i+ 50 A S AR s N RFAE, TN RE 7 24T &
FPEE. T LA IR N RAEAR T EE A4, Feo Y Al La R DURE Feu E Y AI'E La AXS
B R MBI R, Rk Fe SEMME LRMINESEREE, KF, BHAEXAREHNE
(0~0.2%) (13 & & VEREREAT TN, JFREAT T SC9RI00IE, 3RS TR I E AR E .

C02-20
it $T F AR A & & R H AW R SRR A
A, YL, Wik
1. ZHE TR
2. "R

AR v F 4 F AU AT B 6 & I i P A R 1 I . &5 A T SRR B 77 2 SR B s o
T —H4 Al-Fe-Ni-Sc I #F AR A 4. Al-Fe-Ni-Sc & & B EE . AELAFL2 JERE I 263 MPa, H
7E 200°C'F, JEMRSRE . PriismEIiaeiA %] 196 MPa fil 212 MPa, Z#ib# j5 L S %A 53.4% IACS. HH%:
WAHEMNMEG SIS, HeiRmERAHE. Z6SHRNANNMESSESENS, miRmE R
Fto HATA/EM— Dt R BT T Sc Jum B & ELHIIN X & grRsafb R E . fik g &
SR ARISEAAR ST 5C RIEZ, 7R T Al-Fe-Ni-Sc & & s b WLk, SZBL T i 44 5 i 5 . Al-Fe-Ni-Sc
IR, A B3 s KSR R 2 i L R I IR AR A P R L ROR

C02-21
FtERERFIE Al-Si A HR R
HE T, TR
AL ntf BT TR B

HREURT T ML e £ A 2 BRI BT SR, A R BT K MR ARk AP RCRIR K
PSS 5 8 1) L o I o) WL i S SRR R =, DA 4032 AR AL-Si 5 < ARME IR It A2 e 8 3 %
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RIEZIK R, m AR TERR T EOR, THACE M RERRT RERI A S LR e Rt ] AL-SI & g S L%
R 22 i B B R TR

AR A HEAS T EARIR AT S A S 7%, i ALSE Sa o Bet . RS E . b
TEUSAFESRAETZNFB, R 7 EFEITE Siv Cuv Mg, Ni. fili&@tboos Tiv Sr. Sh Ll
LI A 28 SO AR B e L ZUPERE M2 R il % AL LA NI ST IR e B 1, TR AR UL 58
JE>400MPa, JER5EEZ>360MPa, FEAHZ>5%, P AEIA S H 2 BB KT AHTFO T SEHUET RV 4
TR RL R TERE IR A ] £ BAT BB SR

C02-22
Al-Nb-B ZHALFIXT ADC12 $8A$ i R~ e iish M /) 2 M AR AR
W, Ak, AE Y
1 REEHR TR TR T b
2. KEFLT RS, MEbRFL TR YR

B AR IR E SR R OR, BEE T, RN K, SN A, X R Y )
FEFEEE G 4 B 3 S )5 BEANIVE I [RII, 3E 75 OR9F R AP IR AN . SRL A Ab R i mr DA4EfbEE & 44
g, Semi R, e AR . RIS G . ASCBIE RO R . CT W2, s
PRI 2 IR AR SR TR R SWTE TN Al-ND-B Sk 401k 7% 54 ADC12 &4 H 2 iin
SPE. BRI ETERERISSVE ] . S5 3R, AI-Nb-B 4k Nl LLE Z 411k ADC12 &4 )
RZTG FimhL, HRRK TR G SR, R T A S5 ERaMER =R B P rERE . AN
0.5 wt.%f#] Al-Nb-B &nkrgiit 55, ADCL2 486 & I 1E s K EE A 900mm 3 i1 2] 1090mm, #4745 ADC12
AP (UTS) . B ARSRE CYS) AHK R (EL) 4> B 175MPa. 136MPa fil 3.5% #2755 201MPa.
147MPa 1 5.7%. B4/ 1 R AP T 1= BEVAPH T A0 A0 A N 5 TIOW 2 2R R At A 6T 9 79 R L5 X ) PR 4 e DA
Tk B 0 AR

C02-23
Al-Cu-Ca R 45 E 50 & S A S RN & BAR KT
R >
AEH AR K7

M A5G Al-Cu & R H AR, s AMEVEIF St nl, AT e B R AL R, RS
iR IR MANSESUSEAET 2N . 2 Al-Cu & mTRIEX K, GamEiErtggs, £
B RE AR ) MU ke ZfLaE By, PREIRGI SN, AR TR, dEim Al-Cu & aTHd
I Ca Jiz, AILATES &R Bk s Al-Cu-Ca = ek diil——AlI8CudCa #H, Zi/)N T A 4 1ikEE
XTa], $ETtEEmpEGitae. Woh, CafE Al A RATRURA E AT HOR 4, Kk Al8CudCa MHEAT R
G mR AR E V. BT L RANENE 1 &SR ARBURE, TR M EME . Al TR, BT
REIRIOHL RGHAR T T ANF Cu. Ca & &M Al-Cu-Ca & &S KMERE, 4R KW, Al-7Cu-0.6Ca &4,
TEE IR T HPTHiR A H] 404MPa, Wik 22y 5%, HAMF 15 R 1 58 DLBHR i AR EUR
il —FhaE R AF s iE v B S AP ERE R & R At 1R B

C02-24

AT RBIRAE S 1
FHZE
R BB WA PR A =, St & e BoR BRI

PGP N IAUE B BRI L, X E R 2 MA G ok R AR . & i & e e
e PR OB AL AR 73, T2 NI TG Z0 i TR TARSE = SR B B & A B A 3
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HAr, wmf SR e e B A st 1, FE R L 10%, JCHREZIBEION 1%, B ik
Wrpt s, [Hk, v B4 MORHEF LR R SRR R A . 2 SR v il R e, X% A R
(P ERH R A L FesE PR B RBR s, XPAMRHIN T L 2 A IR P REZE R ™ . LA SRR A &M
RO TEIET 2 SR R A I HIE K, QRG-SR sl HPEHL T T Z5E T Ie =
W, SOl iR & SR AN, R ER 2 e MR EINT R, HiTesRE a4 L s+
oA TSR E L R FRE L BA LR R ECRREAT B SIS X, HA SRk H S 1 Rl 80% 117
Traile B EORAE - PAA RIS 1 et ig, (B5 E bR LE T 28 .

C02-25
T A TR & & B S R TR A5
L. 25
5 €1 4 B AL A P TR R A

Aa e E MBS R SERRE RS, T2 MH TS MRESE. a5 B ML
BRI o M BUE BCILS, BVE S e S AR KA, s e ™ FR R T AR e, Ja)
i BRIV RS R A L, DURE S S BR f 1 7 2

ASCRH SR BYE A IRTCT VAT FC 6061-T4 & 425 i R rh RIS PR OB L, S 12T
Voronoi itk ) L A5 7 A T i (RSB VEAT FR T (CPRE) A MR Y (I AHWIAR A, A 1 44 25 it i A v (R R 7
AR, BT T B ERLRT kLI e A5 AR R R IR RS A . S5 3R S R
AL BRI RT S BRI AR ZE L S KB REEEm, SR RSTOR, R E™ B M A AR
HR AR T AL AP 30 P P 7 ) SRR 1 i (B 2 S AL

C02-26
Formation mechanism of the microstructural heterogeneity in a die-cast Al-Mg-Si alloy and its effect on
mechanical properties
Qicai Sun*', Lingyang Yuan? Liming Peng"
1. Shanghai Jiao Tong University
2. Fengyang Aiersi Light Alloy Precision Forming Co., Ltd

Al-Mg-Si series alloys fabricated by high pressure die casting (HPDC) have a broad application prospect in
the production of large-scale and thin-walled die-castings. However, the die-cast Al-Mg-Si series alloys usually
exhibit obvious microstructural heterogeneity. This study investigated the microstructural heterogeneity of the
die-cast Al-7Mg-3Si alloy along the thickness direction, and the corresponding formation mechanism was verified.
In this study, the die-cast sample can be divided into four distinct regions (R1~R4) from the surface to the center
in turn according to the area fraction of the primary a-Al. Two aspects were considered to be the main reasons for
the formation of microstructural heterogeneity. On the one hand, the externally solidified crystals (ESCs)
preferentially formed in the shot sleeve and aggregated in the casting center. On the other hand, the cooling rates
were quite different in each region, leading to different solidification behaviors. Based on the combination of the
microstructural observation and calculated cooling rates, a physical model has been proposed to describe the
formation mechanism of the microstructural heterogeneity. The heterogeneous microstructure of the die-cast
sample resulted in the inhomogeneity of mechanical properties along the thickness direction. The R2 exhibited the
highest micro-hardness than the other regions because of its highest amount of eutectics. Moreover, the casting
surface with fine grains (R1) is conducive to improving the EL, whereas the center (R4) showed the lowest tensile
properties due to the existence of ESCs and porosity band.
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C02-27
BRAIEE BT RAR S % Al-Mg-Si &£ MHS A
JEHE, ZEFE
VLVHHE TR

AL AR SO A R SE IR AT 2T B RIS BORIE L 51 N K EAT RN AR ) BAZE B o #L ok
A4, i ELA R 0 AR PR ECE . BRI AR BRSO ) A R AR, TAEI SR
JSEAE AL AR IR, — A S BB R 1A UM AR Ik 1,160 T IZEARA T ZEHAFE AT R PR AL 2,
AEABAR AR T I DL life b, il &R e s 24T, Hl, R T BRI & e i 7T
BOWBRZ o AAEdLEL AI-Mg-Si 5 & U B, IR TEAN R B AR Ty SN A T IE VO & 46 S L SR g 2 g
s, wyde T ES B S — 2R RE AL IR DB EOR, Dy ke & &M IE N Sl 2
%, BIR%E. PUESHE. SIS NTRSE SRR R R .

C02-28
RIS IE- SR A SUB S N T T 202 6 B R 7055 e
AEHIE 2, KB A TR
L ST R PR A T
2. IR T A (4 R S T R R

AXEHMN YA EESEMTEEEPIMNHAGER, BFRITBEHEEREERD N
Al-8.1Zn-2.05Mg-2.4Cu-0.12Zr (wt.%) ¥ 7055 &4, @A F A &L a e m ot . KK
SR BT E— = A LA N T AU T 2R, & B R M msR g 7055 &4, R0t HA
ML ZAFN 122 REEAT T AT M RAEFINR . 25 R R &840 kSR E—F A LA N LIRS
AP ERE NIRRT RS, £ BRI BB . IR El A 451 7055 454
SRR E 4 L3R, X AT SR A R 2 o0 . Ham KPihisi g (UTS) AJE IRGRRE (YS)
K FIEAE (UTS: 772 MPa, YS: 752 MPa), £56 I RAE R I8 | 7%, & 4 5 32 2 LAGK AT H AR MgZn2
Al AIBZr E SN IITREC A, DR di RS (R 2R i . ki i A AT HLAE T, BEAS T ki,
g PN MgZn2 4K HARR BE/NT- 10 nm,  FF HLHAT B 458 ST THIA$ [210]MgZn, 77 171 43+

C02-29
S RALE R R R TiB2 Winark & ¢RI R Mk ae i R RPLHLERT T
KRR, EWTEA?, SR Y2, T
1. BB KA RS TREE BRI A BT 7T
2. bigRO@ KA GEIL Fatsri R ke

A S AR AR BRI i PR R A5 4R RE A 4 (Silafont®-36) | N> B JE AL [ 4 TiB, ik, FFR T — (e
AN R R IR B 2 G A B e R R A R AP RERERS I L 2 N L RS KBRS M A H 28
R EVER TR, HABREN WS AE. AR 2 REE TR H GO SEATRALE, 45
EE VRSB AR AR ST B, AR A IR, T A L LA
AR P . A EEER Y-

1 58 TR S S RAL R I, T RE i I T 36 1 78 L A o AF I R 9 BT DA I AN iyt [ A A T TiB,
TIURELAE AR 1A L2 Bt [ I R R 78 70 0 il i 3K 859 50 73 B TiBo UKL L H 558 A Z [N LR &R, oo
MR 2B AT I8 B A 5 5 R T ] 5 R BURL A 5 AR 5 R

2. TiB, MBI NI 3774 7 K EHM /N IRE ap-AlFeMnSi A7 CRAF<1 pm), Hidr . dnfRgity 516480
Alys(Fe,Mn)sSip AHANE, I BLEEW 5 3350 SiAHA . BT i X TR gt , 78O X 2
FAERKEM ap-AlFeMnSi AL Si A, AITTHAE 1 JEA R, 2 & S R HOIR XI5 Sy A7 IR DX
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Ko MIMERAF MBI AL, FIT S Bk,

3. JRIEI ST A LA RSB RCR s TiBy BURLAS IS N A IR BRI S (0.3 wi%). H#s
IBURL & BRI (2.4 W), S H BG4 rh ™ AR R B B[] obr LUB ™ =6 AR 0K T 2R, AT 55 17
MLV, SERVE R,

4. ISR IEAL E A TiB, BkE (0.3 wt%), &< iEREEZH S 18 MPa, JEMIZ4RE 0.9%, 1T
W7 B AT R S M R T e SRIB R R I R B 2O A BR RIS, A EBON IR
SR I — AR A S AR A R

C02-30
The effect of Mn or Cr addition on the purification of Al-Si alloy
Yi Han', Shuyu Yang®, Dan Feng', Yiheng Cao? Pizhi Zhao**
1. Chinalco Materials Application Research Institute Co., Ltd. Suzhou Branch
2. Chongging National Innovation Institute of Light Alloys CO.,LTD.
3. Chinalco Materials Application Research Institute Co., Ltd.

Aluminum recycling has a great beneficial effect on the environment and economics. However, one of the
greatest challenges is the removal of impurity elements to meet the application requirements. Particularly, iron is
one of the common impurity elements in aluminum, which can significantly deteriorate the formability, so it is
important to remove iron from the recycled aluminum.

This paper studied the precipitation separation process of Fe-rich intermetallic compounds in
Al-6~10wt%Si-1wt%Fe cast alloy with the addition of manganese or chromium. The effect of the melt holding
temperature and cooling rate on the precipitation behavior of Fe-rich intermetallic compounds was investigated
using OES, OM and SEM-EDS. Intermetallic compounds formed during solidification were simulated using
Pandat software. The results shown that the Fe-rich phases tended to precipitate in regular polygonal shape with
Mn addition, which was identified to be Al12(FeMn)3Si2 phase by SEM-EDS. On the other hand, chromium
addition accelerated the precipitation of Al12(FeCr)3Si2 phase, with higher aspect ratio than Al12(FeMn)3Si2,
hindering the separation of Fe-rich phases.

As the holding temperature and cooling rate decreased, the volume fraction of Fe-rich phases increased and
the level of residual iron in the separated aluminum melts decreased gradually. When 2wt.% manganese was
added to the Al-7wt%Si-1wt%Fe alloy, the iron removal rate was as high as 75%. In comparison, when 0.5wt.%
chromium was added to Al-9.5wt%Si-1wt%Fe alloy, the iron removal rate was 42%.

C02-31
RIRFRIE X HRFEA CT FEBE IR T HINA
X A A
P TR

BT X HEMERGEER A EAWZ R (CT) HoR, @il 45 & WK GRS % 3 ) 7 6 ALz
i, SCEL TR R X LR CT R, RENEXT 2K 2 R A AT = 4E AR R . X IR R
TIPS CT My & fuxfEe, ey 7 ApRefmaCmnivest, areiei b BIRiE. BN, BAJEM
AN R S5 S5 IRA AR N HEAT AR =4 SR SR AL RS BRI AT, IR RS 7 E AR
E SRR R R R R, B0 M TSR RIS AR TR UK. W R im A i X
SYERJEAL CT £0R, W DMERR & & SEPR I 26 AF N, SEI U Py s o0l 8 M Ak s v At 7, DA Aesn
B EREAE K G A A fe it 1 R . PR REIRAL X SHEL CT Wk FURINAT &, AT T
BESERS IO RS 2, NG AR BT N AL RS- T 1o A IS . X
WECRKIN L, AR xR & S RHENSRIA S N B0 IR, NS SR RRR IR T .
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C02-32
A AR O BE YRR AR TR N BRATLAE BA R AR T 9
s>, AR
Hh B RS R

i RALE MR ER, SR IR L B BURFE MR T3, JFELRIERt BT T3 A
[ A 5 LWL PR AR RO AIL 8 45 K BE R SR P A i B P o 2, 8 17T RETRIR LA R 3 0 I3
RGUHKS AN AR 85 AR AR AR HEAT T HERR S A TP IR A AR (0.001~100 s-1) FH 4 ik 56 -
R, SIS 2 BE AR A5 RO BR TR, i AR o3 Hr 45 SR S0 25 SR 0] LB UE AR TR 1) 2K
Vo BeJa R IRER SRR R N T A LG B 73 e s BIF T EANAS IR 3 B AR B A B B BURA R K
RE RIS DU 2 AR R AL (RN - R PR e G5 SRR W JRURERIT G R0 AR LR BERE HH N 2 T 1)
BE R T vt B30 AR WA S o S INIE IR BRI T RE R RN K i, L Y- 17 AL B 2% S A VR e LA
HLBEHE AR FERIE R, AR R IR BE DT HT S i, A AR AL O WA s P FAEAIR, SR B v AR 0
FERAR RS IR BEVERE 5, RENS A RS ML o S5 R A

C02-33
T RAL EBSD hfHRISIE R~ Al-Zn-Mg &-& b4 H 57 5 4123 R £ B o S R L)
EhTt, XiEk*?, R *
1. FRRFERE &M IR
2. PR ERL S TR R

BT R A7 EBSD Riffuikiamt 7t 7 BA 7 AL Al-Zn-Mg &4 5t (Grain boundary, GB) [f)i# 4%,
BIF 9. 235 R W S o AH 2311 s T8 AR AN L A0 /- (Grain boundary misorientation angle, GBMA)
FIEFR R 25 (m'/(Abb)) FK, B ITIESJUTLEA 4 (Geometrically necessary dislocation,
GND) KENATAH K. AFIER T =ME A&t (High angle grain boundary, HAGB) X GND %
FERIRY N AT AEE0 o FEFIAIRE S 2T IR R ) 45255 GBMA &b, GND % B s in e ANl 5. sk,
BTSN 77 B A i PR R A 5 AR IR SR 2 AT HAGBS, F: GBMA iy 352455 m'/(Ab/b)§Eifik. R, 1E
25235 GBMA FIik m"/(Ab/b) ) HAGBs Fff i st AT S N ) - 45 G AR AR Ahi S8 B I R #6 7 S.80H GBMA,
AHEFUHE T BRI AE N R N HAGB B GND %I4T M.

C02-34
HBEBEREN T Al-Zn-Mg-Cu R &SRB IAT N 5T
AL, 2R
AR E R A AR E S TR AR 7T O

T T R E R R Al-Zn-Mg-Cu R msR A & MRS TAT N S H SUE A, TEIR VRN
340C % 450C A1 10° s & 10 s (¥ AR T S R A HEAT T AR IR AR L, AL T VI A 5 RE A 4
T, JHFIH EBSD 1 TEM HARR T 7 B RN T HARI SR P i H S 45 R W,
PG FE T DA R Bh 28 T 45 Sl St AN 239.82 KJ/mol FAIK % 181.60 KJ/mol, #Huhn TEF i) skfa
X 3akaeksl>, I Lt H R B A RE AR R AR T ARES B T R M A P4 i 1 0 b

C02-35
Cu/Li b4 Sc i Al-Cu-Li &4 /725 Re AR AT R B T 5T
AR, AP0, akak et
1. v E A AR B PR A w1 04 @ ) 4% 0 T 22 2 s i =
2. B LREEARMABREIRAF
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an)
(aay

3. b B mIT b

Cu. LifEABEHEG &N EAER, HEEEEYWE ST BAHRFE &G, Nisgmas 4
1R . AT, @A S AT R BAERE . SR AT AR AL B AT N IR 45 S EBSD A TEM
EROMAL T FB, KRG T Culli LEXTH Sc 1 Al-Cu-Li &4 7 YERER B AT Nisem . 4551 3%
B, B Culli LLIBRMR A &MV 5R B /K L ERE A R, Culli LA ik S B R A & R T
AN ERF Culli ELif&4r, T1. 0's 8RS A B vamk A A — 5. 4R, BE#E Cu/li ELi
FAG, T1 A58 DTk 2R M 81% 4% 2 66%. [FIRT & CulLi LLIIREAR, & & H /N B & ST i AH (LAGBS)
BTG I BRSO, KA AT A (HAGBs) fABIZ#IAR K H. Cu &K, ¥S3UK Culli bt
B &P [ ThEE 7 1 -

C02-36
HLR B [ 45 VB BV I & AL-Si-Ni-Cu 3E R B & IBT A
T
B 2 TR

i GERA R, RIFEEME. RIS ER2NMER. S3Ea2 e et
A R ATIIRAE . AT TN Tt PR R S SRR, RPN, IR R R
PR RE [0 45 b 2ok T A - AL-SI-Ni-Cu RZ Tt i & . 3 FREE 45 R RS 1 ARHESL &
Al-Siv AISI-Ni 4. INE, R HBE MES SRy BN TR R, BHFT 7 4E AISI-Ni 25 & 7 Jlds A
Al & & Cu JeE A & OISR, FFIE T AI-Si-Ni-Cu 3L 5 mRl. fESRZ R BamfE oL r, o
Rl A0 45 iR E AN LT 22 Te & Ik i 02— PRI s b i, R IR K 77 .

C02-37
MR TR B HIABA 5 Al-Mg-Sc-Zr &4 SeBE -5 3K th F 58
AR Y, T, IR, ZEEMK S KRS Mookt B 2
L AER RS AR R AR R 2 S TR B
2. AL R K B AH A BOR B i 7T e

—HEUCK, WRIUEAISOTAE RS SR AR SN S B R GURAT AH, DUSISCBL R S 2R )
PrEIESE . ST, X HARBUESR A, DO 4G 5 S A AR A B R AR I R 2 R P AT I . AR T
KT LB ARG 8715, £ Al-MQ-Sc-Zr 54 IR 2 1 AR A i 5 KT HR AR I 45 o AE TS 2505
B, AR AR AR T AEAEAT PN Sey Zr JRUT R, X0 Als(Se, Zn) IR IR T AL, it 1 4R AR 1Y
TR B 5 RIRE B 7 KA RR A AN IS o A e R L AR P45, TR HCR B Zr A 253 1 #r
AR BRLAG . 9K AR IE S Orowan HLEINESE 1 & e i5RE, JF HAZHE - HAR IO B 2R T 1 LA
R, ITSEBL T 05 1 50 B - SR ) [FI G 55 o X IR AR N RIS SR AR 1 22 PR RESRTHR AL 17— 2% 6
WA

C02-38
F—R oxx BESEREREEARET 1R AT AR
MR seoehs, akR st 2w, MRpEee
1. iRy BEEsk, Wi Kb, 410083
2. RERS W AR REAS HE G A [E S s, IR KD, 410083
3. R RE: R R E R A M AR SR, IR Kb, 410083

AR ook R e AR iR 5 1877 16 o BT R A DRGET— AR T iR R AR
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AN FJAE B 1) IR 7 5 e 1 B ARATL A2 X AR s S e 25 RO 2 2R 260 %7 K[R8 7 g e e 8 0 L
BABEZEEM . R3CAE 70°C. 0% X IR 1 44 T /& 1 7085 864 JEM (160mm) T/2. T/4 Fik)Z
R J3JE5 0 (DCB 24y @ik, HWHot 7 &40 & d b g5 A& ST hAH (GBPs) b\ 20 AR Al i AL
. ERERW: T2 RS B EFRL 58 R T BE (KIHEAC) &k, KZE/&E; T/2 & GBPs
BOVHKHE#, REBMNESS; T2 P RS mITIX GBPs [f] Cu & &E&(k. Zn &k, RES5ZHM
K e AA R Cufwtr, T/2 &5 Mg & E&RIK, RIZH&E. T2 fiB 1) SCC itk i3 m TR mfz
B, FESRRTRBES RS, HMAZES: Q-GBPs FIfik Zn. Mg & &1 A-GBPs K.

C02-39
farh 2 A R R B e 8 S A BE B T AR 2
FLAELL
IR KA

TR R R (1 G5 AR RE B AT D9 A BRAR R SRR AL I R AL . PRI, H RTIABOA FTEE T IR RES
By 52 < b 22 L B SRR S A R S5 A AT, SO B A BRSO A (0 BE R S DA o AR RS — 1
JEEAN 7 T3 S5 RGN T R i HESR DU IR A S A R A I S M AN BE R, WABAIIE ] T 9
KA TR e S A4 T LB I i KA AL ST BRI E , $87R T HIE RRE S 4EA% 4N -F8 Ik R Z 18147 AE 2RI
KE, RIT GRS BN RSB 25 5 BE RIS RES, AL T AR AR R IR/ R A TR B e AN
LA eI . R 5 T2 A8 B BRI AL FE o B SR L 3 . JRATTHE— 2548 % T HE DR DY i
AN LRI RE T ST, UG T HIR e RE SR T 2 A A R 2T EIREE R, PPL 748
AR AR SR DY AR RS AR AR AR EVE, on TR ROE B N I E Sk . i TARR
(67 BRI 2 67 B S B FE RO A 22 O L RO LG LA, SRS TN s R 7 6 e o R R g AR S
GOURNIPS: i 7

C02-40
A novel high-strength Al-La-Mg-Mn alloy for selective laser melting
Xinkui Zhang*, liejun li
South China University of Technology

Developing high-strength Al-(La, Ce) alloys for additive manufacturing (AM) would entail considerable
economic benefits. In this work, a novel near-eutectic Al-La alloy containing 5.50 wt.% Mg and 0.60 wt.% Mn
was designed and fabricated via selective laser melting (SLM). Submicron Aly;La; intermetallics with 3D
continuous cellular-dendritic and granular morphologies were observed at the interior and boundary of the melt
pool, respectively. Interestingly, these intermetallics are hierarchical and contained numerous AlgMn and Mg,Si
secondary nanoprecipitates. The as-fabricated alloy exhibited a tensile yield strength (YS) of 334 MPa and
ultimate tensile strength (UTS) of 588 MPa at room temperature, which is the highest UTS reported for Al-(La, Ce)
alloys with an appreciable failure strain of ~6.4%. The 3D continuous cellular dendritic intermetallic and high Mg
content afford significant strengthening and work hardening ability. In addition, the hierarchical feature of the
intermetallics generated additional microcracks to coordinate the deformation.

C02-41
FTH%E Al-Cu-Mg-Ag & &R IR IR A RE I SR R ¥
AL SR>
AEERHEOR

BEARAR AV . RIS KRS ARD AR T HOE T AR & e R iR R ALERE, SERAE T G dr. 3R T —
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s Al-Cu-Mg-Ag & < il AR RE R R RS 2 075 . SRATELR 70 Mk A fok ROT L R IR 7] 538
SR 2 T 5% 2R A 3o SR = s 25 il FARA St S AR 1 52 DT A AI-Cu-Mg-Ag & e fE AN A THIELH 3 N (K H 45
mE, IR LR R R A XIS FE 1228 RIGIRYESLPRA % F, THE 45 B K ] T F
A R AR ROT RR KGR E B R [ I RAC B ek ROT P B R ] i e R R4 i 17 60% L L.
ZOTIE VT AEA B R B AR SR ) AR RTR T, (A8 AE 210°C/190MPa 2% 14 T IR SE I (] 32 5 6096 1A L.

C02-42

JFAL B4 TiB2 MBS SHF RFEHR SR
KIMEE 2, skiE*2, )2, B2, WS, LY d AL, Rl TEEL EEEL K

RN, RV, REE Y, OMENY, EREY

1. KIEH T RZEMERIE S TG, KiE 116024

2. bR AR E R BRI R BEA R AR, b5 100083
3. St B HIAR g A E s, dbad
4. KIEF T REZ TP 7, 9% 315016

I AR RS T2 M TR A A TiB2 SR AISIIOMnMg &4, W TR A A TiB2 X
AISilOMnMg & &5 R8s 2R ) 2 Be s i . BF LRI 5N TiB2 P& T o-Al kit R, ik
TEEYM T BIES, S nRmTa — e, MiEEHIN TiB2 i, AISiLOMnMg % 4 [ 2E{f 2 0 i
PEE . 24 TiB2 I8N 0.018%I00}, A 4 1) IR FE « P 5 A A 2 160 MPa .« 322 MPa Al 7.4%,
FEAR BRI S T 84%. IXFEHIRLIT WS RIN, BEE TiB2 @I, R I L] H 1 i 2R
GRS T4k, W7 01 A B B 22 40N B9 8 RS /D R4 A%

C02-43
FRE S S AR R AT 5T
£ I O 72 P8 Lo <Y 7 N
1. B TR2AEIR AR AR b A B A seie ==, widk By 430000
2. BB TR AL A PR S (ks 5 i TRERCARBF 72 A Cy, WAL 57 430000
3. WidbFEd szEs =, Widt EFH 441000

B A S1E R ERAE, DR RS E R . R AT Pieh s W . (Al
R R, ERE MR SRR AT A& 2N e A & MR M- 5 SRR g A
SRR SRR 5 mmie B A B G 7, o B LR AR 50% 0L, IREZRHEER
70%0LA b, BHE eSS IR e e . WM Z RS mE S SR0Y, BAKRENR. =48
FeEEN . WEKASEESERRE, PEREER M. OB K.

G S ERAENEZE, FIH W /0 BEE SR AT RUE R I SIEERE, (H2 7 KFIK ]
N LI S RS B, IF HSE E TR A 2 r= AR gt S oG . it mmRiE & &k
TetEfe, HRTHE AR BN 2 R IR — R TZ (HFQ®) FIR R . HFQ®ZH MR 7 51|14 1
BRI 2 B AT A A 3, A SR Rk, B S BN T b B DASRAR o & S (58 . R
F HFQ®T. 2] LASR A3 e 56 AN =k BE IR B . (EJ2 HFQ® T Zi B RUE (A1, B8 & 4 #rf i I B
()<<l 73, (HFARTRCPERESRALIT ] > 12 /NF, P8 BRI T 2B P2 RO, I HIH A 1] (1) N TR 3502 B R
TERIFBIREFE « D T b fa AT A R N TR 2%, IR BB T6 S E SE NRIEIEL, 18 200-350°C F i
ITHUY . 7075-T6 4564 1E 300°CHT B[] f {1 AL {1 6 Ak 30%, & ZimAE(HHN] 3 5. fERHIRE T,
250°CH} 7075-T6 A48 & &R FRIKTE & fE O = 5182-0 £, HAR T6 B4EH &1 =il R B RETS
FPEE, (HR2 T6 BIEHNE R E BN T6 5N 93%-97%, 11 EEEREE—P T
B, AHELT T6 &G &R, BmERKEIZE 30%.

EEXEH AT SRS A S RO L 2R A, $EH T — s mes & SR O% 1.2 (Pre-hardening
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forming, PHF). Xf TIRE 4. MUBIRE KNG 4, KA PHF AL T2 KBk HoRHE e o4
(150-300°C) JE I, WIEJE LT N T 2, BHERG m k) sk S & Mtk . st TS iR
PIRBE R E S, IR AE =2 R, KA PHF A EOE T2 H AR IREHEZS BOY, Y
JE TR R BRI O] SRR m R RE A1, B TAESRBGS Y (O /W 7D VRIS ] N T 235014 432
g, R TR

7075 fR A S 2 TR AL, A 200°C N M RYEREZ =T O A & 1E 200°C F MR ERE, R
L R =R R R RE o R PHF SAIE T E IR EE G Rk, SIE & R I, Joal. B SEEE,
HHIXTFEN T R ATIER] T6 &6 4 M 1% R .

7075 G &AL PR AL, HER 50 mm MR E S W S G SRR G Y, RIWH RIFH=E
HREYERE. KA PHF T2 7075 S 6 & MEAGE, SOEE RIF, HEEREA IR & X550 AR
¥, R AR AT 5 43 79 490 MPa A1 570 MPa, 34T T6 a& . MW BS54
TE IR 2R AN [E] AL T B DX S P 22 KT 10%, BB JE R 23R T T6 A58

TR AR BT AR {11} AR K, 5 FCC &M Mg —2, BRI+ B FAras far
A AR, SEUEARTE R RFSLIE /N B SR A E LA RS 10 264 S ANV 45 € (1) Talor Shied,
) AR R A, ANWERE LT LAY, DARR S I AR S IEAE AT AR AR EAE R, fRUE T
PHF T ZME G e . PHF L2 RAFGRML SR, JHE T RIEE RN T TR, s —
Ak, BRORER S T A P R AN = SR R, SRAS o ) ek B AR & e

C02-44
Cu &EX Al-Cu-Li &€ AT N R AR M RERIR M 7T
TR Y2S, A2
1. T EA BRI IR A 7 A e Jm bRk %0 T 58 s =
2. AW TAEBARHT LA IR 2 A
3. bRt Bt IS B

Al-Cu-Li & 42 T2 MR A0k 1 2 1 5 —AREREE & 4, Cu S R IR & B E I 21 & 4 2 Mhtie A 1)
M AT N B i &M . ACHFFT T Cu A& (3.1 3.7+ 4.3, 4.7wt.%)%F Al-xCu-1.3Li & & o 41448 Fl
PERERISZ MR, 487 1 Cu B &6 B AT doRiARrAIE | 7 2 1t RE AN 57 R ALY e (FCG) 1t RE H 2 ma pL ] o
TR, B I RO (K, DURh & 4 1 RE B NS P 2 e TG T, R TR e g8 N R4 RIS 2L
A, Cu ErEpIsnstsmE M EX A EIRTT; 47Cu &4 T1 M oEEmH B2 A RSFEAN, &
S ROEE P55 AN B e v 1T 24 Cu 7 F P 22 3.1 wit. QoI , A5 4 (1 ReE AR e ik 2 43 3] P8k 40 HV 1 200 MPa
FHHE, Cu B8R IN A I s &4 FCG PEREAHR]: 24 Cu AL T 3.1~4.3 wt.%Mf, FCG i## [
Cu ZEa MK, ¥ REHEARMN 9.54x10-4mm/ & Ik [% 2 2.04>10-3mm/J& X (AK=25~26MPa-m1/2, #
ST RIBYD, 4.7Cu A4 FCG BN ZINP; & Cu ) 4.7Cu A& fhidi . FREE ML, S8t
FCP M:AE ™ HE AL, (R, 24 CudiNINE A 4.3 Wil , &4 124 REA FCP 8 vl ik B H U B VT RC R «

C02-45
BT A IR N A T 2 RIBRE Al-Zn-Mg-Cu &4 58 BEAIR i it
s>
SRl

1E Txxx F Al-Zn-Mg-Cu & RIBt e, oo iia BRI pil i 2 8] AN FHe 2 /2 — A B Bkt (9 i o
T FRPIR M, AT T R AR IR FE PR &L (VNRRAY T2, I 5L G0 S8R 2okt
H(T6. T77 A1 T73) 4T 7 VEAELA . VNRRA HRIRZZEINFET B i Pt i #b BORT 120°C A5 IR I
R B R, AT ESB R Al-Zn-Mg-Cu & & IR it . AL RGWTR T VNRRA T EMIHT AT M-
12 RE AN M RE . 5 T6 BFEAH L, VNRRA SRFEZRIN HH B s A B A R i IR e B, 3 ] LAYA PR 5 2
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P R 78 7 KRB A T ARG A . R T T HI VNRRA BRI bk RE 5 T77 ilFEM 2, X5
AT A Cu & EEGS HAESE DAV K. Ak, T REGEPTHR T2, #% 7 ia 177
T N SBHEZE S OHZRANINR, A THREGERI S OMOEEZE, WnE
SRENE ] T KRR EAR AR & e I Dok A A7

C02-46
GPa &R E T Al-7Si-3Cu-(0.4Mg) & & HR K S ae
T e, RAAH, BEAC
EIAE

1.
2. WEIRIE T K2

SR F 15 45 ] (HP S) = BRI 285 Ak B ) £ 159 3 He 2L AR S AL Si ANk Si YA 1) Al-7Si-3Cu-(0.4Mg)
G4&, LUESE Si BRAERRWE LA, SREH: BEREE KT, o-Al ST
BWRES, L Si LA AL EBETR TE . fE 5GPa BtE K /R, A& AERERIEgK AL EA, JF
A 4(E 6GPa &L 1 R AR A A 5 & [E Ak . X 5 GPa fl 6 GPa [& 1 NEtE &4, Zmf 3kt
HJE, Al-7Si-3Cu &4 HIVTVEM EE8 04 . ALCu TR TCHEN Si BikiAH, 5 Al-7Si-3Cu-0.4Mg &
&R BYTHER B 0 R RIS T {100 a1 T A2 K Si K (Sipoo) » 48 = 48 IR -T454T (3D-APT) 4341 1] %01 Si[100]
FHN IR E 4 Mg To 3, H 5 EAE R AAELE Cu TTH AT A% SipootH 2 E T T A &M J1%5%1%RE, 6 GPa
JE /1 R EEE ) Al-7Si-3Cu-0.4Mg & 72 I R AL 35 i A28 31 259.6 HV, R4 ik $1] 1161.8 MPa.

C02-47
REFHRERRESSESRBRE K LHRMRED T
FHm, RISCME*, BERE, HARLL, EE, RAK, BOH, R
g R

7 R e SE R R S e R TR R, R R A RIS BRI
877, Bl RSB A = 25 PV SRR O AL REAN I SO, S LA D K S A A5 A R A S
B A7 N P RS 2 PR, 7 B 20 MV R R o T 22 ABGE AR — o REEVEAR L T2, TG RIVEH
J7 ARG, ATRA R A2 5] UM RIE R R tEREfn & e it AW T 2 MG, EE T HUNE
TATSH . PRGBGSR TR, BT T b 2 g T A FEBGE IR LA A X 7085 e
GAERTT I B RR B OHAL SRR . BFARERRY], S ihiRBEinmiRBE P 2 & 2 ik
G BN R R R D, A A CE R R, PR ESBIE R TR RE KRR ALk e
1N, BhAS LS RIRE R, SR Ingn ), HJR SR AR T s S H A RE PR, BEUGEER
AR T 18 B SR TR ST T M o BRI 340°CHIRBIE B & 460°CrRiit i fa, I A 7085 FR A
SR e DU SRR O 548MPa,  JEAHANTIA 12.2%, O e R 25 7 7 1 R FE 2 8.6%.

B

C02-P01
Study on high-temperature tensile properties of carbon fiber reinforced 2A14 composite
Shiyin Huang", Qingnan Meng*"*, Jinhao Wu?, Mu Yuan', Sifan wang', Xinyue Mao, Yuting Qiu’
1. College of Construction Engineering, Jilin University
2. Jiaxing Key Laboratory of Intelligent Manufacturing and Operation & Maintenance of Automotive Parts,
School of Mechanical and Electrical Engineering, Jiaxing Nanhu University
3. State Key Laboratory of Superhard Materials, Jilin University , Changchun 130026, China
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The short carbon fiber reinforced 2A14 aluminum alloy composite was prepared by vacuum hot pressing
sintering and hot extrusion. The influence of the volume fraction of carbon fiber on the tensile properties of the
composite at different temperatures was studied. The results showed that the increase of carbon fiber content will
enhance the tensile strength of composites at high temperature. The tensile strength of composites with carbon
fiber volume fraction of 10 vol % at 220°C was close to that of 2 vol % tested at 180°C. The tensile strength of 10
vol % composite (360 MPa) at 220°C was 13.9% higher than that of 2 vol % composite (316MPa). The increase
of high temperature strength corresponded to the load transfer mechanism.

C02-P02
Er XHRERBA A356 &&H R M %M R
il M2, A2, EEE T2, g
1. HEBERA MRS 2 e E AL s (PEREE SR D, TR, 110016
2. B QUHAM B b (R ERE 2B &7, TRFH, 110016
3. VLB TR R TR R 222 FE, ThFH, 110016

A356 A4 AlSIi-Mg RE 4, BAEMMTM SR, #HT/MNYRERBMSE. HERERNR
BA SR EE T KT 320MPa, HKFE LT 7%, om T/NURERBEEMIMREER. MAES 4
HOIMATER TR & — MRS & SR A 20s 1%, (EM L uE X A356 & 4R Re s HL3E T 7

WICLL Er 4461 A356 & & ATF AN R, KA E %5 7%, it Thermo-Cale {4+ DSC. OM.
SEM. EBSD. TEM. Hifiszeb4 iR 17 Er TEAT A356 & &HAURITERERISZm, 4550 % 1. (DEr
N A AIBEr M, (B HIEAZIRE 246 Si MM Al M2 )5, I T R = R AZAZ O Al AL ki
{5 Er 7] DUERR SR 3L SR AR AR Rtk B R, R 3 & S B )RR e BE FRAEG, #071) Si AR AR K (2)Er
FEEES Si L, U Er LIS T2 SIS (TPRE)HLH] . 40 T6 #AbHL G Si AHITESREEAE A
BONIRITEFIRERIR, Mg 2117 Si A2 AL Mg2Si #H, Er £ H1 Fe. Mg~ Siv Al 250 R T AL S AEAE
THLZzH . B)RAHAIER 0.6Wt%Er [MHihromE A K Z 1L, 43308 260MPa. 4%. £id 540°ClH
F+180°CHT 241 T6 #AL B f5 , 0.6Wt. %Er & 4 IPTHL 3 B R IESE T, K 2 RIS, 4333l 9 323MPa.
5%. (4)JRAGA A SR MBI RERAE, FHET T EBSD-KAM BRI ) E ZAERTE Si AR
EgE A, RN Te #UCE S, Hfhli O EAAE D RINTIE, RS & MWRE 20T 46 b v W e %
A JGHIMERI AL . W T4 ST T8 SN Er s EX A356 A4a RIS, NTF R IR SEBR B A AR
FRHEA WO FF .

C02-P03
Cu i Sb TEEMH AT Al-Mg-Si RE SA LR SR KR
Ty, MY, FI0E
AR K

WF9T T Cu JLEAM Sb LR IARINAT b3 Al-Mg-Si R G4 HLM A ERE I se . 45580,
A 1.5wWt.%Cu, #IAE a-Al FAE G SRR SF BRI/, (H3E 5 Mg2Si AR B 21 400K A8 ot IR,
SHAE GRS, TR TR, 47N 1.5 wt.%Cu F 0.2 wt.%Sb AJ LLEEZRA 3L & Stk i R, ZRik It
fm M@2Si FITESR, HGHE T 5 Cu i InA &S S AR, hEEE T &8 aEMEfE. G635
bn Cu #Sb 5, &M EIRGERE. Db AE 2557 B 134MPa. 267MPa 1 6.0%42 = 31| 142MPa.
301MPa 1 6.5%. ik ICE Ao E X BB AL IR A 1E N AL-Mg-Si RE &R FIRME T
i RS

C02-P04
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EAR TR ALY R A4 540 & & R AR BE IR h
ZERUK, AT, SKRIRSE, EESS, 9k, S
IR R

R EEIRTT AISILOMY &I T2 JERAR TR J5 2234 A 3556 338 4 1) 32 B2 A0 11 S5 Ak 2H 21
AR . LPBF B S 505 B OO ThE 300 W, 3 1350 mmi/s, flFHZEE N 30 um,
FAHEIAIFE Y 170 pm,  FAH SIS NAIAT 2B MR 67 BRI AISI10Mg 3 oK B BE B G B m it 112
PERE . T ORI R A R BRE A ERT N R S S AR URL, SLM S AARRE (B L L 32 B0 o fh . 19
SRAL  SRECR A AR A AL I SR AL o 7ETE AN ISR A T 1 4E AISILOMg B oK TR LR 3R E v 461 MPa,
JERSRSE N 272 MPa, ZEfHIZ A 9.85%, ffifE Ay 126 HVO.1; £ 150°CHEM NS T (4l AISi1OMg ¥ K
AR FES R SR A 334.7 MPa, JEJIRGRSE M 237.1 MPa, ZEffiZA 2.53 %, F# A 128 HVO0.1. {E 150°C
FERINFAMIZAE T, R R PR RE KR B B P 12t R~ A 2 S B RN, 150°CHEM I #4
KA, SRR RO, AR RIS a-Al SRR ST SRR 2% E B PE R R S . a-Al it i
A Si MEIATH BRI, MORALIS R AL, & SEHH 1R A R ]

C02-P05
Al-Cu-Y #& RARFE R SERIE SHAFHE
B, XIpax, A5
R R

TR, MtnEmERNTHEEEY, DIRSEE&MPiRimsE. mHE, mEmmiEs. JEoE, &
Y W] LAHGEER G 1A e, BRI (AR . I AT N AR R . B B R BT SE IR O
ghkiRyE bR SRR AT HE, B T E LA AR RAR DA . £1X Al-Cu-Y 44 2 (1A - i 55
ASER, A TARIE T SCIRER YA #6145 T — &R 51 Al-Cu-Y =T &4 B K R X BHATHH AR (XRD).
4 B 7 B AR (SEM) A L FHR &1 B3 T (EPMA) R AEF Bl 52 17 820K Al 673K Zrim i . T

CALPHAD JiiE L 3ikfF iR Al-Cu-Y 7 RIIRIIAZHL, U i & st IR SR AR 2415
E

o

C02-P06
Al-Si-Cu-Mg ¥ FE BRI T2 KapL a5
gkEE, ARuhsEx, Eo0E, skidSE, MSCEn, EfEA

R K 2

PERE A ORI BRPAIEES IR, DLACHTREIRR E MR KR, REREE RAFE. MR
R R TR ARG, BAeSREREMIEIEME . KRB RS RE AI-Si-Cu-Mg &4,
T EEAEE T2 E SRS ASI-Cu-Mg & & B SR A RERISE M, RS T 618 25 K 46
Al-Si-Cu-Mg &4 MR . REASEE Al-Si-Cu-Mg &4 A4 2 BA I ER IS, BRE o-Al 2
S)orAn TR, SR Si A EIMBPRAEE T R A4, AlLCu AHRAIL SRIRAEE T 4k, Q-AlsCu,MggSis LA
JERIRAFAE T fb AL o AT AL B P= 28 1) [ s b 32 BRI T & Cu AH A A SO RS 5 SiFHIRIA BT 21
EFIBRAL . REUGALHE T2 500 [E¥5ALHE 3h, 180 A RLALEE 10h, A &:A6 [RAHE N 145.6HB, JERSEE A
397.0MPa, HifisE N 425.0MPa, FEMHFA 2.1%. (EHBEHAEE T Z5 25K Hidion N 436.5MPa,
I JiE IR RSN 413.0MPa, ZEHZN 1.9%. A S H R, XA L% Al-Si-Cu-Mg & &% A
RS BEASHATIE R 8T . SRS B 2 ALET, REINIH A IIE, RGBS ] DI g2
IR ERERIRHT AR SCRAT 0, RHATHAEREREATAR 2, #5E & & eI B AR AR, mORET A A o
FATE G Gk PR AR SIEAL R, TEAAS . AR E SN ERETERAKR; MfE G SRS 5
A, RZAEE. ShAEERGRIRTT . EFES RS Al-Si-Cu-Mg & 4 3R AL 3 B UE -T- 41/ N YR ECH AT 5 23
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C02-P07
2024-O 406 SR HOM AL B rRTY M B B2 AR 5L
i >
ALE AR K2

2024 fRE S HOMAE N RHLE E AR, Bz MRAES R . B REEER . BT HEITR
s, 2024 A ETAES M. KER. MM AR, 5B ARG FE iR dr, ™ E 4
TR UL RE . EATAES, RAARRIURE R TE, XA R R 2024 456 G0k 2E 47 B db 2,
SR AR AT RE I o IR T BB TR A SRS, SR T eI AR A 1)
YRS, RGN T 2024 A SAROM E TAHE R HEARI S EE TZR B, PRI AR
k. GiRRW, LASFEDRURE G T2 ARG (O 26 AR & BI7E 1%L, HLdusiEik 480 MPa LA
E, FFORFFIE(RAE 10000 E, BOMPEREIRH RAF, 2 WHLRBART &M kL.

C02-P08
Sc 1 Zr thE BRI Al-7Si-0.7Mg 454 4R BRI oM
AHSLHT, Ak
AR KZEM LR 5 TR 2B

RN THEF Sc F Zr 3E et Al-7Si-0.7Mg £ 6 S A FPERE s, RIS % T AN A Sey Zr
EE (OWt%Sc+0.2Wt%Zr. 0.3wt%Sc+0.2wt%Zr I 0.6wt%Sc+0.2wt%Zr) FIiRFE. 4551 EW, BiE Sc 58
FIXEIN, a-Al SRRk, Hid&E Sc (0.6wt%) HLRCRANE S, FH7E & A b AT H i %
B Ptk AlSi2(Sc. Zry Ti)2 #. DSC 455 %H Sc. Zr M AN FE, 1M T a-Al TEZER
B, HHRIT ERigii. EHREHEI a-Al SRR T REIREC A SOR AISi2(Se. Zr, Ti)2 #H,
25 200nm-800nm, H 5 Al BRSNS & RiF, nERRBIEZIZG. B Sc &aErgm, W
B o SN 5 PG, (KR B R A 1E 0.3wt%Sc+0.2wt%Zr FRAINE T 3K453 () Al-7Si-0.7Mg & 445
B IR, HAES T ERGERE . PrhiaR AR 73708 153MPa, 284MPa 1 6.6%, T6 & 737l
357MPa. 403MPa il 6.7%. Sc. Zr & &I Al-7Si-0.7Mg 484 4 7124 M RE ) B A IR T oM 2H 2L
4itk 5 AISi2(Sc. Zr. Ti)2 KB

C02-P09
ARSI B A TEX 2195 484 A& &% R MW
2R
e Lk

Mg FEAURH G SR TR Wk, iR e AR A S I RIAE AT, FEAES . R S 40
TR T2 RUE, (HARAVIRAAAE S A SRR Rl AL, BRI R o 3l W FE AN R AL I 2%t 2195
S SN A 2V E BRI RE M, R B RO SEAR e e, (R SR BRI, ¥ FLAROM 5 IAELARCR
FALE SR 1 o R (R A S R FRAIR, LRI RLAG & 0 T ZHE— 2D 5w 1 9 (R A A R A {1 4 B ) )
AL 5INFRTRR K T, SR EERE A 3R T, {H3Y RD 5 TD 7 [a] B SE A 2 72 A MFAEL I L T ZIH0p 1) 26.3%
PR3] 10.8%, #F RD J7 A AYSEMIAREET} 25%. I POWALNEE, WAL SR FL T ZZ a3 hag k T
ST UABRARED R R . O AR TEAR R, TR T AR RS, BG8 T AT A ST 1), SEILA
EIRRE. FEMR L K E SR FEE R T

C02-P10
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Al-Mg-Sc &R RREIFE T E T AlFeMnSi Al AI3(Sc, Zr) TR EUH 12 B Hx 7 221 B8 i 2
IE*

AERRHECR

T Sc Fl Zr EEMA & r) Al-Mg-Sc A & B AR R TRk Rear . Rt Relr SO0, FEMT
v WAL NS AT T Al-Mg-Sc & &R RSB LM AR K44 F, AlFeMnSi
A AIB(Sc,Zr) VR HUH I8 AR LA RS R Jg 52 PR e . 25 SRR, AR T =403 501k, BRI ST H
) AIB(Sc,Zr) TR HUHE R B8/, Hed S s s, B BRIP4 i PERe: 1£ 350°C/1h 1B K5, #4% OS
(350°C/6h) A 4 J15 1 RE I 2 = T = 23 214k THS8(270°C/6h+350°C/6h+500°C/8h ) A4, 1H /& 550°C/1h
1BKJE, OS M THS8 &4 /i tEre il WRAE AL EE T En,  350°C/1hiRK)E, J1I#tERen %
PR EUR KON EE THS8 442, OS &4 AI3(Sc,Zr) iR U N~ s/, B H m, NI EA EE T
HERAPER;  550°C/h B K JE, 75 REA AL 2 B2 RUONTE IR FE T, WFRG 411 AI3(Sc,Zn) VR HUr iR
PR FE 2NN, TR H SR A AR AR ZE AN K o ()N 36 T A RA A L 43 B Tl 1 Jee e i A 5 52 s
HHAEYIA

PURRRX

C02-PO01
Study on composition, Fe-rich phase morphology and sedimentation behavior of A380 aluminum alloy after
adding Mn to remove Fe
Shuyu Yang', Yi Han*!, Dan Feng®, Yiheng Cao? Ranran Zhu', Dongwei Xu*, Pizhi Zhao®
1. Chinalco Materials Application Research Institute Co., Ltd. Suzhou Branch
2. Chongging National Innovation Institute of Light Alloys CO.,LTD.
3. Chinalco Materials Application Research Institute Co., Ltd.
4. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University

In this study, the influence of Mn addition on the theoretical Fe removal rate of A380 aluminum alloy was
explored by using the thermodynamic calculation software JMatPro, and the Fe removal effect was verified by
experiments. By means of direct reading spectrum, optical metallographic microscope, scanning electron
microscope and energy dispersive spectrometer, the chemical composition change, morphological evolution and
precipitation behavior of Fe-rich phase in the alloy were deeply studied. The results show that the theoretical Fe
removal rate increases with the increase of Mn addition, and after the Fe-rich phase begins to precipitate, the Fe
removal rate gradually increases with the decrease of temperature. The experimental data show that the average
content of Fe in the purification zone of ingot is 0.35 wt.%, and the actual Fe removal rate is 61 %, which is
consistent with the theoretical prediction. The primary crystal Al15(FeMn)3Si2 phase is enriched in the bottom of
the ingot in the form of star, snowflake and polyhedron, while the eutectic Al15(FeMn)3Si2 phase in Chinese
characters is distributed all over the ingot. The size and morphology of Fe-rich phase are the main factors
affecting its sedimentation effect.

C02-P0O02
Unveiling the effect of deformation parameters on the dynamic recrystallization-dependent superplasticity
of a novel Al-Cu-L.i alloy
Guotong Zou™*?, Jun Li', Yagi Xu', Shijie Chen®, Lingying Ye*"??
1. School of Materials Science and Engineering, Central South University
2. Key Laboratory of Nonferrous Metal Materials Sciences and Engineering, Ministry of Education, Central South
University
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3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center,
Central South University

Superplasticity is the phenomenon of metal materials that show elongation of larger than 200% under certain
conditions, which is sensitive to deformation temperature and strain rate. In this work, the superplastic
deformation behaviour and underlying deformation mechanisms of an Al-Cu-Li alloy under various temperatures
and strain rates are studied. By using uniaxial tensile, in-situ scanning electronic microscopy (SEM), and Electron
Back-Scattered Diffraction (EBSD), the superplastic deformation behaviour, microstructure evolution, dynamic
recrystallization mechanism, and fracture mechanism of 2A97 Al-Cu-Li alloy were analysed comprehensively and
discussed. Results show that the tested alloy exhibits the largest elongation of 780% at 430°Cand 0.002 S-1, the
excellent superplasticity is achieved mainly by dynamic recrystallization and grain boundary sliding (GBS). At the
optimal deformation condition, the banded grains transform into equiaxed shape via continuous dynamic
recrystallization facilitated by coarse secondary phases, and then the GBS plays a vital role on the subsequent
deformation stage. Increasing the temperature or decreasing the strain rate causes grain growth, which affects the
elongation adversely. At lower temperatures or higher strain rates, the recrystallization process is hindered, and the
banded grains that are not conducive to GBS are kept until fracture, which also leads to lower elongation. This
work provides a reference for the selection of the optimum deformation parameters of the studied alloy, and in
addition, explores the influence of deformation parameters on the superplastic deformation behaviour and
mechanism of alloys with initial unrecrystallized structures.

C02-PO03
In-situ surface study of the behaviors and mechanisms of superplastic deformation in a 2195 Al-Cu-L.i alloy
Jun Li, guotong Zou, zhixin Shen, shijie Chen, yaqi Xu, lingying Ye*
Central South University

Al-Cu-Li alloys typically undergo dynamic recrystallization during the initial stage of superplastic
deformation so as achieve fine grains, static recrystallization that generally does not occur before superplastic
deformation. However, in this study, a 2195 Al-Cu-Li alloy with equiaxed recrystallized microstructure was
manufactured before superplastic deformation, and it could achieve an elongation of 523% at a temperature of
430 °C and a strain rate of 2x10™ s™. In order to quantitatively calculate the contributions of grain boundary slip,
intragranular dislocation slip and diffusion creep to the total strain, high-resolution grids were etched on surface of
the samples using focused ion beam technology to observe the processes of grain boundary slip and cavity
formation under a large strain range of 0.92-1.61. Besides, the microstructure evolution during superplastic
deformation was also observed through SEM, EBSD and TEM. The results have shown that diffusion creep was
the primary deformation mechanism, with a maximum contribution of up to 74.3%. The dynamic diffusion of Cu
element was confirmed, and the Cu-rich particles on the grain boundary gradually diminished or vanished with
increasing strain, resulting in weakened grain-to-grain connections. Additionally, cavities were observed in the
striated bands where no particles were present.
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