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BE: XBHEBETFEME. XFEIN. B5BFEHMBEMBEASNESTUKFE,
5T MoRI [E$5AI-8Ce B BMNUIALR . NZMREFISIAEREIIRIN . EREE, 5EEEMH
a -AIRIEAEFIAI-AL Ce, ERBAER, MoEEEHIUABRSEFE, ZEaMIMNE TBEMR,
BMgmtERIF N EEHMUELRLHEFN .. E5H5AI-8Ce-xMga IR IREEMIIRE
BESETMIEENIEINMIEN, MESBKETIASENBEESEFMeE NG
AR IIOLEREKEE, EH5AI-8Ce-0.50MgEERIEENEENGE RS, HERREN
112.8 MPa, i#i58E.9225.0 MPa, {B{KZ/910.3%, #MEFF153.7W/ (m - K) .

XEE: ENHHIE; Al-Cet®; WMWIAR, HFMRE, SHltae

TSR, BEERASER T ROME SRR EHRE kM, B
RERERMR. DeESMBMIELARE. B2, BEBRNARFEMEREAEM, B
MRENNRGETTENA SR HEY , MRTERPERERY, WEEmE
R EREINEREDY . EHRESREZE/N. aEs. SHEeET,
M 2R AFEFBERENBY .. BREME ST AFTRIRETASEE
RESNETIMSARY ., KM, ERNESBIRESE, WWADCL2. A380E, HASER)
90~110 W - m* - K*, £R458 (213 W - m™* - K') =95 z—, WLUHEBINEE
FERHRIBERERY

Al-Ce-Mg&aEFESBRSHEMEANRIBESEREHRa MR, B8
ZAI-Ce-MEEHNZUEFHEERR SR, MEESMLEESERXIIRE.
tesh, ERINHEE S SRR EEETEZTNEREEE"". BHEE
ENEFRFEESMABNEBRRFNE_H, XSHRERROITEHESRET
FE AT E S SNREIIME . EAI-Ce-Mga2H, CexZELIAlL Ce,2/E/T
HWEMHFRFE, BEE FCeFAIRFPHEAETUREAT Y, MEET,
MgrEtE 2R ELAE A 8214 50.89wt.% ( 1.00at.% ) ™, T ECeTt=EASE Mg
HREARTHEREY., B, AHRLUAI-SCeEENENR, BIISEHIESEH
EFREIMgE BHIAI-8Ce-xMg (x=0, 0.10, 0.25, 0.50, 0.75wt.% ) &%, 53T Mg
TTENEEHMNAR . RIS ERERISNT .

1 ER=E

KRB EDFIS, HE T FAEMgEERJAI-8Ce-xMg (x=0, 0.10, 0.25,
05, 0.75wt.% ) &%, RINRAEZEBEBEEEE FRASHIENX (ICP-AES)
M BENEELRAD . EEMRI AT EESE (A1=99.9wt.% ) . TAl4bix
(Mg=99.9wt.% ) . Al-20wt.%CeF[E/E&% ( Al+Ce=99.9wt.% ) . BIYTOYO-
BD350V5 R EEFHFNHE T AN, EENEFHFE, EHFHFNREENER JUEL
Firx, EHIRENT20 C, RENTIEEN200 C, FHENEABTREM BT
BRERTIRUEWNEF~. BFaEhZMeelhdiEid T RN ESE

HopIRTS, ALREEH PR ENELINALPIR . SERN=ERA(FILREZWIicK/



FOUNDRY ﬁ @,‘S%

Roell Z100w A BN it 4T, ElAEFREEA50 mm,
FEREHL mm/min, SMESNEEEDHITER
AR . BT ERHEALMER SN A
BTN ENHEHEFRE, HFmiIEVEWNEILFR
BMEIRE TR . KRR BEDSHAEE FEME
(SEM, Phenom XL ) XEEAIMMELR N LD FHIT
FIE . RAERBERIEENOXSTEITEHMY ( XRD, Ultima
V) SrEaE+rIEER, INRBEN20 kV, 1A
EHSEE10° ~100° , FHFERENL /min, KAE
S F M (TEM, 2100F ) WA ESHISNIELLHT
e
BFERAHNKFERAEEREEE, HERN
BRH12.7 mm, EER25 mm, @S RIE, X
FANetzsch LFA 44753 T & & E25 C TSR
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C, (Al') =0.67+5.90 x 10T (2)

C, (Ce) =0.16+0.98 x 10T (3)

C, (Mg) =0.89+4.58 x 10T (4)
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HEE, R Ce[RFAUREEIN, FEREBIAHA
DBE, EAFRERT, SEREN o -AILK R
SHITER. BE o« -AWRNKK, 8P EEH
Bm, FekEERREN, WITAISAI-Ce2EEIW
BB EFITEIFRK, ERERRINEREE. &
EAEXRDEE (E4) JLUME, a+FHNHE
HAAI-ALCe,, EEEHISEMEIG S, HEBRIHEDS
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Table 1 Chemical composition of experimental alloys /%

Ce Mg
o B R i R Al
I R SR B
Al-8Ce 8.24 1.70 0 0 N
Al-8Ce-0.10Mg  8.04 1.66 0.12 014 A
Al-8Ce-0.25Mg 8,59 1.78 0.27 0.33 S
Al-8Ce-0.50Mg  8.37 1.73 0.52 0.63 N
Al-8Ce-0.75Mg  8.30 1.71 0.69 0.83 i
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Fig. 1 Diagram of the casting
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Fig. 2 Filling speed and transformation location during die casting
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Fig. 3 SEM images of die cast Al-8Ce-xMg alloys with varying Mg content

AR RIEAT, TEMA o -AlFlALCe, 2 BB EYA
B, BIATEXRDIHIIIFEFAIFEREMEL /min,
BRAREBRNEIEMIAIE —BER . EMIEEM
1200, o -AlIFDAlLCe T8 IERREFIR EA S B A%
BBENTN, XMEEL, MgmENRIIFA=KEE
o -AlIFIAL, Ce,fIFIR D R S S HIERI AN, Mu
FERALEL, MEFRIRINF=SEEEAI-8Ce
BEAVHMBLRF SRR ABER .

E5Fr~JAlI-8Ce-0.75Mg&E S HITEMBRIZ % B8
Fo ALEAN o -AIRK[110] @ HE A% X B F1757E
B, NFETLUEREL, ERFPIERAEEAsREET
HENFEE . F22BIEDSTHE LT o -AlEKFZA
VEMSRSITESR, NFILIEE, ERFHIMgEE
S5XRITNEELrmoIEREL. S5 E5EAI-8Ce-
*MgEEHISEMEER . EDSEDIGNIZESR . XRDTETE
EMTEMBBZ R BB R AT LS EEIEHAI-8Ce-xMg&E &
FMgRFLEASHEREETAIRKRF, BaE+
IRBEMIRIE _BER

2.2 HEFMEE

El6Fr~E5AI-8Ce-xMgB S HI =B RLHIR IS
ZER, NFITLEEEENER2EMRALRER
EMgEERVIEINTIEIMN, MEAKENEEMIEEN
IBANMRERE. Bk, X8 FHIMIEEM0IE
MIZE0.75wt.%ES, &EAERZBEMNI2 MPalgIIZE
115 MPa, Hiis®EM177 MPalNZE231 MPa, e
N 28.3%BE(EZET7.9%,
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Fig. 4 XRD patterns of die cast Al-8Ce-xMg alloys with varying
Mg content
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Fig. 5 TEM bright-field image and selected-area electron diffraction
pattern of « -Al matrix [110] zone axis in HPDC Al-8Ce-0.75Mg alloy
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EEEEIHAELT UL, MgERFEAIERK
FHEBSEENE R RN YREEERERSNE
ZFEE, BERMyRFHIEA SIS N EBRIE
EIRRRE, Ao IEF~ERIIANN TELI
MNEMEEHIMZ, NMEREEESHEE", X2
BEHEEXETENEEZERR. DHKR, H824F0
Mg2E50.50wt.%AT, SEXRIMERMAGEIME, L
&SN ERREFNALRES5/9112.8 MPaF1225.0
MPa, {R{%910.3%,

2.3 Sinitae

B7H/EEAI-8Ce-xMgE £ 1E25 C YRS K
NER, NFAILUEY, 5EMNEXHESEE
KPMgE2AEINMEE . Al-8CeaEMREXRH
BL70W/ (m - K) , EEFEEAIRN213 W/ (m - K)
0¥ 3FFAI-8Ce-xMgE £ 3K, MEEEMAKDHIIMS
SMOENNZN0.75wt. %, BEAIRSEREMEIMNL70 W/
(m-K)BNEIT148 W/ (m-K) , FET12.9%,
BENASEBEERTE R FEEMNIE M
T, X—ERSChenEANAREREBEVE, 185
SHIRSREE B PEASIS SR INML IR/

18]

o

BEENASEKIEZHGETBEFHNAESTR
BIMMESHRERE . BERR T, BFIESEE
SAER, RIBHRVESHRBIERY, ARG, B
FMRFEAZIAIRRPEAERERED Y, MA
MR FHRBATAINRFHER ., L, MgRFH
ElA=SHAIERN RSPt SMEEE, WIAT R
FHIPINEERMY, XNFEEFEFNEREHES
PERSIER, RLBFRMMESEIEK, GRS
KR, BISEMEIE T LK SEEAI-8Ce-rMgE =
RIS EKREMgEENTEERM KR .. JULT, &
BRANELXSHBRONESERIEERL, USRS
ZIN\F1, UEERINELREN-265, XBHHEKE
BEFEBRMIRFHSEFENNat%, SEHRSE
B=TE26.5 W/ (m - K) o IFARFRFTHIZRIAI-
8Ce-xMgEaE, BEHMERILIBISEEEITES
g, it&EpsEXNR (6) .

A=A 5—26.5C (6)
P, A HAEMEEAISCeHINER, HIEH169.9 W/
(m-K), CCHEEERFTEAMIPNEE, at%.

SEHA:

®2 [E$AI-8CexMgAE & o -AIEFEHMMoE 2
Table 2 Mg content in primary « -Al matrix of die cast
Al-8Ce-xMg alloys with varying Mg content ~ wg /%

JtMg 0.10Mg 0.25Mg 0.50Mg 0.75Mg
0 0.097 0.217 0.503 0.719
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Fig. 6 Mechanical properties of HPDC Al-8Ce-xMg alloys
with varing Mg content
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Fig. 7 Thermal conductivity of HPDC Al-8Ce-xMg alloys
with varying Mg content
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(1) [E8AI-8Ce-aMgEEEEH o -AlFIEEN
Al-Al,,Ce, ER2HER, o -AlFERURSEIREFE,
Al-Al,, Ce, 1 RBLUE PR D o E BRI KIE

(2) MgTE/E5Al-8Ce-xMgEa & FLIERETE
£, B2TESMgNE _BERL, BEMgTtEANRN

“ENE S HMWBLLRRITAER R ABAER .

(3) BEEPHIMIEENSWNITEEEER
TENZEaMee, HEREEH112.8 MPa, iR
f£79225.0 MPa, fH{KZ910.3%, HEZFH153.7 W/
(m-K) .
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Effects of Mg on Microstructure and Properties of Al-8Ce Die Casting
Alloy

QUAN Bei-bei, LI De-jiang, ZENG Xiao—qin, XU Jiang—kun
(National Engineering Research Center of Light Alloy Net Forming, School of Materials Science and Engineering, Shanghai Jiao
Tong University, Shanghai 200240, China)

Abstract:

The effects of Mg on the microstructure, mechanical properties and thermal conductivity of Al-8Ce die casting
alloy were studied by scanning electron microscopy, X-ray diffraction, transmission electron microscope
and flash thermal conductivity meter. The results indicate that the alloy consists of primary a-Al and Al-
Al,,Ce, eutectic phase, and Mg atoms exist in the solid-solution phase without any Mg-contained second
phase detected and the addition of Mg barely has influence on the microstructure and phase constituents of the
alloy. The yield strength and ultimate tensile strength of the alloy increase with the Mg content, whereas the
elongation and thermal conductivity of the alloy decrease with the Mg content. The experiment results also
reveal that the HPDC Al-8Ce-0.50Mg has more excellent comprehensive properties, with the yield strength,
ultimate tensile strength, elongation and thermal conductivity being 112.8 MPa, 225.0 MPa, 10.3% and 153.7
W/(meK), respectively.
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