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. B, BAREND OB EEMENEENERKARBY] .. BEHEHS
REERKRAEFMEERNES, MTFHERGRIBEHINMRIEE B ERMNE
FtH9250 CIESZ300~400 CLAL . EIF A EMAEE SR ARG SR AN S
Z—. B—HHE, XREUMHEMIREMFRTEDRITHNESRN, HETIZ2EEHE
BT, EtHEEMPESESNFRMA—TEENHTH . MW FHPEERSEM
=, mEW, FUFTHERNEEZZMMEEXR., ERNHBEMREEEEENA
FIESHANAIEIR ., G155 . EESHIHS, HIEREFEEE250 CLLTMY,
EREAERFEIBIMIRMENE ( TIERETE300~400 CLAL ) , E5HmAE
BEHRWIEE250 CLAERERMTSHESRESRI TR, HIAREREEK, R
BUFBLLEFENRE S . A, BFEARE250~400 CLLEAIMIEEISTRE SR
X—REXERILUBMLK, LUIERIN. IT10S2EXR, BESTHMESURIBIRSHE
EREEE IR RARNL, MZ-FERMPERAIIEITE 0 "EREF RS2
HNZTTEREOMPBRE, ERIBICININER, FF& 7 AI-Cu-Mn-Zr, Al-Cu-
Sc-Fe-SiEn] F§F350~400 CHIMIAEE . AXMEZAI-SI-Cu (Mg) . Al-CuFRmi#
HERaEEA, ERTETMHRNWERESENRRERE, ARNA TIEFEER
FFEMPES SRAEFRTEENKR, RERET A RMAEEENRER
*,

1 HFEMPES MRS AT
11 EFEaiadBimAEEiRs S

EHRNMHRHSIREE BB NENHEENLE, FAMRNEBRE, B8RITZ
RIN FBFI R GEHORTES, WAI-SIEK . Al-CuZEFIAI-Si-Cu (Mg) &R, XJ5HERISZEAET LA
SERERNGRLE,

AT EHRABIMAREE, HERaEFHNEERNETEEMY. Cu. MgiT
T o -AIFNEREBELNN0.34% ([REHDE, TH) , RIREAELH14.9%,
FEESEMIEEMYSIHE, EMERDHT o -ARBRRFRL, SRR IEF LI/
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i, B'FlB"ENRISEIRE(NISS €, BEIRER
SMRAN, TERESSOMAMLEE, FILLAI-SI-
MgRFIEMIMEE SN TERE—MR{ETF185 C. Cu
£ o -ARERHEEEBREL0.2%, RIREBELN
5.65% , 17 EA-AS RIS IE AT LT REN RV AS A
0'F0 60", HNG2EIRERX225 €, BYIEEEEN
FRSERE. HEAINMFICURT, kT H
BN BRI ZHIAL-SI-Cu-MgEBIEMPUEE S, K
ZHRERPINI AT SERAXEEE. RS
ESRVEIBEMR T HAITFSIE 0 A0 6 "HH. B '3k B "HELA
A, BT LAFERLQ" ( AlMgeSicCu, ) EEZGRMWIE, &
SHMPGREDIIA250 C., EBIEHMIE, 250 C
KL EIRE EIRATRRESETMALCU. Mg,Si FiaE
B, AREEERNK, £ES5E K o -AEPHEEX

R, mURNESEFEESHERaENERRESE
TP, LAZL205A. ZL207F0ZL206 91 XZKATAI-CuE i
BREE, HTFHEIE2MeeE, ENATAIVLF
A B RAEE . W FRAF AIVIEEESE
ARHEEEIRE S, TEEAISI-Cu-Ni-MgRES, M
BEMZLIOSSHEEMINLE S, BAF T
EZENBELIESSAHIDEMFR, WHEIRH
SIRMEHITTIRARSR, HiRESERUNGEE
=ATE o-AIRFREAERSISZEE BTSN
RURLERD, B RPRFIERPRZEERY 8 -Al;CuNixd &
SMNMBENIRESMRENEE, HREFTIRSEF
HIAMARRY v -ALCuNi, REERFIREY & -ALNi. E5
HAFERAEEFTEAEMD . MR NEENA
BRI,

F1 RETMHBRAESSMRINS . THEER AN ARG
Table 1 Traditional heat-resistant aluminum alloy material composition, heat-resistant temperature and typical application

parts
G Al Si Cu Mg Fe Mn Ni Ti Zr Vo MR G R
A356 S 6.65 0.05 0.35 0.07 0.03 - 0.12 - - <185 s
AS7GU FS 7.04 0.48 0.36 0.11 0.06 - 0.14 - - <250 5
ZL702A 4 6.0~80 1.3~1.8 03~05 035 0.1~0.25 - - <250 e
w319 Aot 7.43 3.33 0.22 0.38 0.24 - 0.12 - - <250 {AKEN
351 PSS 9.3 1.87 0.36 0.12 0.1 - 0.12 0.06 0.07 <250 i 3%
ZL205A At 0.15  4.6~5.3 - 015 0.3-~05 0.15~0.35 250~350 TRk
M142 4 11~13  25~4 05-1.2 07 0.3 1.75~3 0.2 0.2 - 350 T %€

1.2 BETFESmHEEE (= 250 C) RsRMITIERE MIFAERE . B EFRHHIEZEMETRENTE R

B R IEERRS S A

EREERTINEISIES S FIRRENNBRME,
BEME S TTERMIF K SRR T EERIE ST
PorERAREE—L, WiRMZr. Er. Sc. Mn,
Mo. Cr. VEB Tt tEHIILERITE, JUFEMK
AlM (M=Zr, Sc, Er, V&) i o -Al (Mn,
Cr, Fe) SisREUEY . BEMTXLBUENHEZE
( number density, BRI AITIEENEE ) BIR,
BRI RIFABE, HBEE ARG
AOfH R IAEIDEL, kB KEMNESARRZRKA KR
REEESNMARLEEREE. EEAILKE
Seidman = HDunand ZUEHEIAFIR L T HHIE T HR
BEERMFCRUENG S TTERGHE I E™,
(1) FLFEARERRME; (2) £ o -AIEEKPE
MERE; (3) 1f a-AIRRPEY BEE; (4)
MIIENEENHEEMESEEET M. HPHE
(2) 70 (3) AITTENLUTE o -AIER T 228 E
AOSREATEAE, MBEBReMNENmINZE, FiE

FTTEMHLITE, 8ETi. Zr. Hf. Nb, V. Ta. Sc.
Er%. [BENTF3DAPEIA, IEZTME S HIS T
FeRWBIBEEL RS EEYS TR ARz, @i
TR EAPESARNSc. Zr. Er. Ti, PBEFH
- ERPSIENE, ScluF iz, [INEIKRE
Er. ZriEy MEHKENITER, XENZ-FEREET
BT BERIScTTENER, BEIRS 7 IIEEAE
EME, 8114400 CLALETT,
IERTAWKZEE(CRTEN, REIREFERAE
NENFEGRUMESHIERMELIBERSe, HE
KR T —RIUEMHEESUHEERNREaE, A
BT HIEETSErsEpiRasEEEm Y., &
Er R0 EHIEAI-SI-Mg & (e g "B, &
BR"EEEENNRY, REEEEEFaNARE
. IS Al-Si-Cu A FIRIMNETTREMS Er 18]
EeaeERRENBHM,
HFScEMEESNUWITET o -AIRKFHNEIRE
BIR, M EEEREALM (M=Sc, Zr,
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Er, Ti%F ) HEZEHRERRMELN, RARSIE
BERREMNER, TeiREEMERE, TeXNRE
EeHEIEEME" . LB AZINERTN
NIZU3E HIATE S IR S Al-Cu-SciR R i AVERY
REEFTEESEE R EULRS e A5 HE
S TRIFAIA . 2RI 7TxxxE & &35
2 (retrogression and re-ageing, RRA) HIEA, A
HELRRATRRAX—mE (EL) "9, BEUEAI-CuE
EHIRINGFIEScANL e [T BT EALME (RRA )
FESLHLALSCIUENT H R WA EIRY , BILIE=SciE 6 '-
ALCUtEFREAVRE, KIEES 0 -ALCulBRIEZE K
PREN, TMT2TAERRFHNZSENIERWAERNHT
FREM (co-stabilization ) ", J9iX—I% ARz SLFRA
AEETEM, E2ttRERBELI 7R EWw
(ER2) ", =i T ARG E SIF AN TIEE
17250 ‘CLA EiRERRIAGMRAN, FFSLEL 77300 C. 30 MPa
RO B AR IAEE <107 s HIMRIRIEERIER 5>600 hAY
1F%5m, aaFHEEERTEZFAREINEER
S5

RRALFE

=114
450°C/20min

AALEE

ELE

Hrit+ i fk 250°C/8h 250°C/6h

i WA |

(b) 6 "-ALCUFTIEAHZ 1 AN 7] I R4 3R 132 1L 2300 °C/30 MPa
1350 hiifs 2 8 i A RO 43410 P AR
E1l [EFBa3unatE (RRA) TZREER 6 -AlLCuliERE
ISR EIRS IR HI LA K2 300 C/30 MPa/350 hiBZRit i /m AR~
PaKizlnd:q
Fig. 1 Schematic showing the processing protocol and particle size
distribution of 6 -Al,Cu precipitates, comparing different heat
treatments, as well as creep test versus heating at 300 “C
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FZHIAR?M, STEM-EELSFIAPTIIIERR 7 MnF1Zr{E
BEZI1F300 CHFEFE200~5 000 hf5HEA&/HEEHE 0 ‘18
FELHRENS . ACMZEEZi3300 CTHREER
0 TERETEMITIAPTERELE RS INES™ ., Mnfl
ZricRBRT 0 HSEARNREL, 1257 0 1892
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REPEY A EMNS6 N ER . RESERBY
0.1wt%, FIFSI=ERE 0 HEREBR S, SEMn
7 0 1EFRmAYRERIRE TR, MMnXt 0 1BAYREN
ER=RIE T,

ZF, T2 RS, REZFMnESHME
EHARIN, BT LAERMIHEL 6 -Al,CutB7E200 CLAE
R LIS, HBAI-CUX—EHERSE R
IR ZIRERF 2 FRBEENMHRB S SRR
IRE300~400 CX|g],

EMHRFIERAENELRNASE, AR
BB NG S —E R AHM RN EZE N B . Nemak
X EIRACMZ RS EEHT TR F LR, FRAFAVL
AIHyper200& DA ETEE, EFINZEIAZEI200 kW, EHf
AlCu,MnZr& &I BRENAF300 Callbl ERYFIR
WBEY, ZE2E W EFRINemAlloy HT200, SAI-Si

(Cu) MG SHEREBELRSIEL, BE4T
T, 200 CLAE—EZF300 °C, BFERBTZr. MnE
BMAaESK, 183387 0 -ALCUBRIREEM, Za2
EEEZEE®NEREE, 1300 CHEREERIA
125 MPa, MEHRMAREEUA319 (AlSi,Cu,) ,

AlSi,Cu0.5Mg (T6=/% ) &, BT 0 '-Al,CutBAIHE
1, AESEERNEBXR, BEREEYRERTRE,

300 “CHYEEF50 MPa,

REGEHUTREMENRNN, BTEEERFR
RHNEBREURSEEETEZENBEEIER, TX
TR MR WARE (KN, B=E, st
%) NEN, SEXFRITREERE. £EE
HEYESEMBRIDE.

WFHFERAERE, MEXRAMIENTES
SRR BRI AL AR $5iE T 2 RIS 4
RINLAZEEM . ShiEFAZR T Zr. V FITiE R I0XTAl-Cu-
SIEENEIE™ . AFTX/INESTTEEREITESR
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Fig. 2 Representative TEM and HRTEM images showing the precipitation of (a-c) AA-treated and before creep and the precipitation of ( d-f )
RR-treated and after creep of Al-2.5wt%Cu-0.3wt.%Sc alloys. The statistical size distribution of 6 "-Al,Cu precipitates and Sc-entities/Al,Sc particles
shownin (g) - (h) , respectively. TEM, transmission electron microscopy; HRTEM, high-resolution TEM; APT, atom probe tomography
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Fig. 3APT of the 6 "-Al,Cu precipitate revealing the solute enrichment along the interfaces of ACMZ alloys after 300 °C preconditioning
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Fig. 4 The mechanical properties of the newly developed NemAlloy
HT200 compared to the AISi ( Cu ) cast alloys used in series production
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1.3 EFANETERAHEMAEEES SRR
£ BRMEFHIAL-SI, Al-CuFAI-Si-Cu-MgZRfif ity
HSEEEPR, o -AIEFRNERBERSHmMAEEEA
. WTAISIEGERi, WMISHHERESIHSE
FEXNFEENMEEHEREXEEN—K., AL, WX
KR HRERSTAMERET, HESHERELRARTHN
(R REAR ) NEEAR, WTFMAEEW
KREBFREHIIRZ . Ni. CeSAIEAKZ GTULRSE
HRERLN, EFREFITEEERAK (Calphad ) B9%
B, MIAF&ETAI-Ni, Al-Ce, Al-Ni-TM (1TiER%
70X ) MAI-Ce-TMEEMMN S SR RN BTG E.

1.3.1 AI-NiXAI-Ni-TMZ
Al-NiZ A9 & 5 a5 7E6. 1wt i . Makhlouf<s

(a) HBALNIML Y 1A 1E100 nmA A
&5 Al-3Ni-0.1Zr&
Fig. 5 Scanning electron microscope micrographs of eutectic regions in Al-3Ni-0.1Zr displaying Al;Ni microfibers
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MRTANIGENHETLZMHEE, ANIREEREFHN
RENMERUNEMRE™ . BT ALNIERIBEEHIF 4
KR HAREY, AMI—BEHAEBEMN B TR
MEkS. SESHARGHHES . HINTERTE
(TM) AT —ZRe A EMEE. ARAIL, MEE
FEIERYAL-3.1%Ni-0.15%Zr& S RERLZT400 °C/100 hiE
KALIE, ALNIEREERARESRIFNARISEE. B
TiREEERE, BEMAEEHIRMZr. CrE kit
B2, Al-3.1Ni-0.15Zr& $£253400 °C/100 hiE X4 E
B, BT EEEFEALZRKTHERLSN, ZrmETE
o -AJALNISRENMRER, BT AN SREHEW .

EFLSW ( Lifshitz-Sylozov-Wagner theory ) i1+ E&
OB IR EEA10.3 nm/sPREZE4.1 nm¥ls, ZEF
b X = Dunand#UZ B B 53 7 Al-2.9Ni-0.11Zr-0.02Si-
0.005Er, at.% ) &SEHIHRALNIBRF2EMEMZIW
HEPST, 300 CHEEETIRG S, HEMEBRLSE
FEALNITHS o -AIRE 28, ALNIMTHELRE
S5EARFUENEEERRFEEZRERMILE], AlLZrl
KIUEBR R KRR TREA BN 2% E 0] LA 2B
it. BRIZHARIEL, HIISERBIT400 CLUE,

ALNIIEFHEFFIATIREI ( l5 ) B AiZRESH
FREEREBIT400 €., X—ER5E[271FE .
SFHEZrRIN2 _JL/LL LU EHLRBBALNIRELT
HRNREEESH SR, TivaryERRT7TES
SRR 5 % HI & HOAI-4Ni-0.5Cr, Al-4Ni-0.6Cr#l]
Al-5Ni-0.7Cr=fE &AL R =IRF250 CHHZF
B, A BB RIE S AR FIK
SRR RE, FEEE=EEERZERBII350 MPa,

250 CHI/EBRIBEZ1A191~232 MPa, Makhlouf&&rfss T
Al-Ni (4%~6% ) -Mn ( 2%~4% ) &% FRIHELERFIHR
R IBEHISBIHLEIDY . XRBFBILIEREBERT K
HEALNIE, EAREFR EFEOAIME, FILRT
FAI-NI-TM ( TMIEERTTE ) a&kiR, HIEdRE
FRSHRENTEEHEEXEE, B2, HRK

(b) 400 C{5-15:816 hj5 ALNIFHLF4E A2 7E500 nmZ: 47
SHEALNITEIISEMAZER
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1.3.2 Al-CezAl-Ce-MZ%

CeENBm A& IEFTHNRITR—BEXREE
ZTOMAA. Al-Ce ZTRENERAM D ELI0Wt. %
(2.1at.% ) Ce, \NEiBEEER, CeS5AIKERRR
N2 AR MK AL Cesi, 2N FRDIHE o -AlE
KL, MRS HZIE11%, FEMXT o -AIRKTEEE
RYUESRMN, PRES(EEIEED, NMEELid T aiit
1B, FasTHESEEEReNNF M. =R TAI-
12wt.% CeBERUIMASREAIX161 MPa, {HIKEFANIA
13.5%, EEEk, ERINTAI-CeERKAI-Ce-TMESR
T T TZHO5Y . DunandZ 5t T Al-12.5wt.% Ces
SR HERED ( o-Al+TEEHKAL CeH ) DRIE
19322 C/56KF0400 C/IB4RAIRUIALMIE, EEREM
BE(RIFATEY ) AL, Ce 8 RIFAIFUR AT .
HUFFAAI-CeEfiita & B BT B,

B SEUITAI-Cea I TEM, WIIAMg.
Cu. FeETX, 6&MRELRYLUE—FRS,. Zeng
ZEHR T =2/EEHAI-8Ce-yMg (=0, 0.10, 0.25,
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EMESLIIS E MR BE R, LI TR
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HOmAEEISER & M AT 350~400 C LA EAORGIN SR
T =M. BN, F—MHRENE. HEEE.
MHRERTERAR, URNSRZEISETHIENRL
RARRIRIE R B BRI EHFTNE SR RR I
IR RERRE . Bit, SEHEHIERANE
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A% . B, NENMRAESRESERIBRERT
IR EIESBIRET AR, B OmuEISa

BERIFERBEEREAT K,

SEHR:

[1] SK&Ek, XU, SEEF. HEMPESSRIARHENRESE [J]. #1SHR, 2022, 36 (2) : 20120048-1-9.

[2] &Y, BIE, (&5 Al-Cu XTIPYESSIMRHE ()] PESe2ESIR, 2021, 31 (7) : 1827-1841

B &—&. XN, #%E MPEESSHRIE: HMEALRITSITEEKE ). BFH. 2021, 57 (2) : 129-149.

[4] BT, W&, KFEE, & HS. REREVTIRESSRHEE ] TESE2EFIR, 2022, 33 (4) : 969-99.

[5] LID, LIUK, CHEN X G. Influence of transition elements (V, Zr and Mo ) and cooling rate on the precipitation of dispersoids in Al-7Si-
0.6Cu-0.35Mg foundry alloy [C]//MATEC Web of Conferences. 2020, 326: 02003.

[6] KNIPLING KE, DUNAND D C, SEIDMAN D N. Criteria for developing castable, creep-resistant aluminum-based alloys-A review [J]. Z.
Metallkd, 2006, 97: 246-265.

[7] BOOTH-MORRISON C, SEIDMAN D N, DUNAND D C. Coarsening resistance at 400 °C of precipitation-strengthened Al-Zr-Sc-Er
alloys [J]. Acta Mater, 2011, 59: 7029-7042.

[8] VONQ, DUNAND D N, SEIDMAN D C. Improving aging and creep resistance in a dilute Al-Sc alloy by microalloying with Si, Zr and
Er [J]. Acta Mater, 2014, 63: 73-85.

[9] LUCAAD, DUNAND D N, SEIDMAN D C. Microstructure and mechanical properties of a precipitation-strengthened Al-Zr-Sc-Er-Si
alloy with a very small Sc content [J]. Acta Mater, 2018, 144: 80-91.

[10] EB¥HC, ¥, &=iF, L EMESESHEASIAREE . FEEEeEESIR, 2011, 21 (10) : 2361-2370.

[11] &, BT, 85, & SEESESWRHEE V). PEMERERE, 2022, 41 (10) . 778-785, 807.

[12] GAOY H, Cao L F, YANG C, et al. Co-stabilization of 6 '-Al,Cu and Al3Sc precipitates in Sc-microalloyed Al-Cu alloy with enhanced
creep resistance [J]. Materials Today Nano, 2019, 6: 100035.

[13] &—&, XK, PNZE EESITEBUTHRAVLS S HEIE [J]. PEM IR, 2019, 38 (3) : 231-241.

[14] YANG C, ZHANG P, SHAO D, et al. The influence of Sc solute partitioning on the microalloying effect and mechanical properties of Al-
Cu alloys with minor Sc addition [J]. Acta Mater, 2016, 119: 68-79.

[15] GAOY H, YANG C, ZHANGJY, etal. Stabilizing nanoprecipitates in Al-Cu alloys for creep resistance at 300 °C [J]. Materials Research
Letters, 2019, 7: 18-25.

[16] GRESHAM HE, EATON L, FARNSWORTH A G. Aluminum base alloy [P]. Rolls-Royce Limited, Great Britain, 1957. U.S.P. office.

[17] MEETHAM G W. High-temperature materials-a general review [J]. Journal of Materials Science, 1991, 26: 853-860.

[18] &XE, HL(E RAHEFUNSIIEATMNEE S REIMERED T ). S8HL, 1994 (3) . 15-18.

[19] SHYAM A, ROY S, SHIN. Elevated temperature microstructural stability in cast AICuMnZr alloys through solute segregation [J]. Materials
Science & Engineering A, 2019, 765: 138279.

[20] BAHL S, XIONG L H, ALLARD L F, et al. Aging behavior and strengthening mechanisms of coarsening resistant metastable 6 '



'- .
20244F ETHET3% LIFIR Founory {Eﬁé

precipitates in an Al-Cu alloy [J]. Materials and Design, 2021, 198: 109378.

[21] POPLAWSKY J D, MILLIGAN B K, ALLARD L F, etal. The synergistic role of Mn and Zr/Ti in producing 6 '/L12 co-precipitates in
Al-Cu alloys [J]. Acta Mater, 2020, 194: 577-586.

[22] GUTIERREZ R F, STAUDER B, DIETZS, etal. High performance alloy for cylinder heads [J]. MTZ worldwide, 2020: 28-34.

[23] DIETZ S, DJURDJEVIC B, GUTIéRREZ R F, et al. Solidification path of NemAlloy [M]. K. Jarmai and B. Boll6 (Eds.) : VAE
2018, LNME, 2018: 209-219.

[24] SHIQ, HUOY, BERMAN T, etal. Distribution of transition metal elements in an Al-Si-Cu-based alloy [J]. Scripta Materialia, 2021,
190: 97-102.

[25] KOUTSOUKIS T, MAKHLOUF M M. An alternative eutectic system for casting aluminum alloys I. casting ability and tensile properties
[C)/ Light Metals 2015, 2015: 277-281.

[26] ROHATGI P, PRABHAKAR K V. Wrought aluminum-nickel alloys for high strength-high conductivity applications [J]. Metallurgical
Transactions A, 1975, 7: 1003-1008.

[27] PANDEY P, MAKINENI S K, GAULT B. On the origin of a remarkable increase in the strength and stability of an Al rich Al-Ni eutectic
alloy by Zr addition [J]. Acta Mater, 2019, 170: 205-217.

[28] MICHIRA, TOININJP, SEIDMAND N, etal. Ambient- and elevated-temperature strengthening by Al,Zr-Nanoprecipitates and Al;Ni-
Microfibers in a cast Al-2.9Ni-0.11Zr-0.02Si-0.005Er ( at.% ) alloy [J]. Materials Science & Engineering A, 2019, 759: 78-89.

[29] PANDEY P, KASHYAP S, TIWARY C S, et al. Development of high-strength high-temperature cast Al-Ni-Cr alloys through evolution
of a novel composite eutectic structure [J]. Metallurgical and Materials Transactions A, 2017, 48: 5940-5950.

[30] FANY, HUANG K, MAKHLOUF M. Precipitation strengthening in Al-Ni-Mn alloys [J]. Metallurgical and Materials Transactions A,
2015, 46: 5830-5841.

[31] LIUY, MICHI R A, DUNAND D C. Cast near-eutectic Al-12.5wt.% Ce alloy with high coarsening and creep resistance [J]. Materials
Science & Engineering A, 2019, 767: 138440.

[32] SIMS Z C, WEISS D, MCCALL S K, et al. Cerium-Based, Intermetallic-strengthened aluminum casting alloy: high-volume co-
product development [J]. JOM, 2016, 68: 1940-1947.

[33] SIMSZC, RIOSOR, WEISSD, etal. High performance aluminum-cerium alloys for high-temperature applications [J]. Mater Horiz,
2017, 4: 1070-1078.

[34] STROMME E T, HENDERSON H B, SIMS Z C, etal. Ageless aluminum-cerium-based alloys in high-volume die casting for improved
energy efficiency [J]. JOM, 2018, 70: 866-871.

[35] HUB, QUANB, LID, etal. Solid solution strengthening mechanism in high pressure die casting Al-Ce-Mg alloys [J]. Materials Science
& Engineering A, 2021, 812: 1411009.

Current Status and Prospects of Research and Applications of Cast Heat-
Resistant Aluminum Alloys

LI Hu-tian', SONG Wei', ZHONG Gu'", JIANG Hui-xue', LU Tong", ZHENG Zhi-kai', ZHOU Hai-tao?, WANG
Gen-quan’

(1. Chinalco Materials Application Research Institute, Beijing 102209, China; 2. China North Engine Research Institute, Tianjin 300400,
China)

Abstract:

Heat-resistant cast aluminum alloys have been widely applied in the field of high temperature and high stress
such as the cylinder head of diesel engines. With an increase in the power of engines and fuel-economics,
demand for high-temperature resistance and fatigue-resistance is more and more urgent. This contribution
starts from the review of conventional strengthening phases utilized in the design for a heat-resistant cast
aluminum alloy. Then the criteria for heat-resistant precipitates design and newly recognized heat-resistant
phase structure are summarized, followed by a brief introduction of the newly developed aluminum based
eutectic alloys for elevated temperature applications. In combination with some advanced heat-resistant
aluminum cast alloys which have found applications, perspective of the future development of heat-resistant
cast aluminum alloys is carried out.
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