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Abstract

As-cast ADC12-xCe (x = 0 - 1.92) alloy samples were prepared by gravity casting. The microstruc-
tures and phase compositions were studied by optical microscope (OM), scanning electron micro-
scope (SEM) and X-ray diffraction (XRD). Meanwhile, the flow property and tensile mechanical
properties at ambient temperature were tested. The results show that as-cast microstructure is
refined significantly when Ce is added into ADC12 alloy. Primary a-Al changes from the coarse
dendrites to fine equixed and cellular grains, and eutectic silicon does from acicular to fibrous or
granular shapes. Meanwhile, the filamentous and strip new phase Al,Ce is precipitated. Most of
second phases tend to exist in the form of strip and fiber. With increasing the Ce content, as-cast
comprehensive properties are first enhanced, and then reduced. The flow length, tensile strength
and elongation of ADC12 alloy are 1287 mm, 188 MPa and 1.5%, respectively. The flow length of
ADC12-0.66Ce alloy with best flow performance reaches 1340 mm. The tensile strength and elon-
gation of ADC12-1.07Ce alloy with best tensile mechanical properties increase up to 196 MPa and
2.5%, respectively.
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Al-Si-Cu REEG4&EIICHHE . RIFIMsITEGE. AFa e e BV RESEIL R, AR R EIE
FEIZMATIRE fefn. % TR [2] [3] [4] [5]. fHAZ, %A G B U SR A A
IAVERC T, R SRR Rl H AN 2%, SRR TR RN FH SR, R 2 Bl A Sk Bk
2 T 5T BORYE S Foom BEAN S % . [ A A 98 N D3 L3 s b La [6] [7] [8] [9]-Sm [10] [11].Y [12]
[13]56# 1= RE K4k Al-Si-Cu RAEMAL. SEEVIA: Si MR FHILFANT AL HIH A, R &4k
HEA, N s iR EER MRS, 5 Eid RE ML, CefbEFE, MIgERE, HIZS5N
IEEEA RN IS Ce () ADCL2 & 4441 5 TR IR 7T o itk AR SCR I 5 853 1) 4578 N 0~1.92%
Ce [1] ADC12 A& BEA 1A M RE B RE AR N MR R IARE, R4 SO L5 ERE, i€ Ce HIAIER
I, S SARRA R ST s RS R A SRR .

2. B GE

ADC12-xCe A4 %¢ t Tl ADC12 A &4 (B p 7 W& 1)F1 Al-30%Ce (4= SCBg4 T 4, 35850
B E A, wioe) b El A SIE T R. 56, K ADCL2 & 44T N H a4 s BELp (4 S8 1R p TR,
RPEEIaLE, IIAFRELH AI-30%Ce 1A &4, FHEZE 1013 K, 781 h WHiEE 2 IR, DAARIESA AR R
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Table 1. Composition of industrial ADC12 alloy ingot (weight percent, wt%)
F 1. Tl ADC12 A5 (REB 7EE, wi%)

Element Si Cu Fe Zn Mn Ni Mg Sn Al
Nominal 9.6~12.0 1.5~35 <13 <1.0 <0.5 <0.5 <0.3 <0.3 Bal.
Measured 10.36 1.68 0.92 0.612 0.166 0.074 0.164 0.001 Bal.

H RS 1) ADC12-xCe & & 567 115 M BE il FE & S5 5 A S5 1 R BB (ICP, JY Ultima2)ill
1311) Ce S &M 0.66%. 1.07%F1 1.92%. FEHEA 775 1% R A AH R AL B VI G AHIARE, AR S
W AR SC R E ARG S, FH 4 vol. Rl R PR J&5 T R s i B FD s BB 1Rk B (OM,  Leica DMI
3000M) A7 A RETE A (EDS, FEI Quanta 200) ¥4 HiF 244 (SEM, MLA 200) b5 Hr 8 AT 4 41
AP M ARAE X FRATHX(XRD, SmartLab) F#47 5047, I0 T4 /N Bz i FE7E DNS200 7Y
T3 RERTRIRLARIG ML E AT IR, AR RN 1.3 x 10° s AR Tl ER AR K, k&
TEAN R o345 4 B B 1 e

3. HR5ITR
3.1 SR

R &) ADCL2 SR AATET oAl Bk, BOKEDREBRZRA . I TSI AH
R, BRI BRSO A 258l ¥3IN 0.66% Ce J&, 4GAM AR R, HORHERRIL RrEdE
B AT A WIN1.07% Ce J5, HAHL PR S A i, JLarE RSN, TR 2MmikpR, 28
K AISSi-Fe AANKCR G T IL R 8] . WRIN 1.92% Ce 5, #4140 5 AR S A T AR L,
FERNRRS IR, BAAE, ALK, oIk et (LA 1).

2 N#E# ADC12-xCe A4 1) SEM A4, 2 I 71K 2 W& S X M) EDS 43 brés . B
HIERAFH) ADCL2 A e B A a-Al BRI 2(a)H 4#) BB TCHMAILIE 2(2) 1),
IREHUIRAH (LI 2(a) h 2#) Rk S AR ZCRAH O] 2()H 32 k. W8I Ce J&, BRAZAE RIAMH LA, &
LA LAR AN ZCIRAAAE R S (LM EAHOLIE 2(2)F 9#). HBEH Ce S EMIEINTIZHIEL . 71N 0.66%
&, BEAHALATAEKRIERZEN AR, RAEERDERIR: W 1.07% Ce J5, MM HIZR, H
W2, TR, REOSRMEAFIEMN: 2 Ce =M NE] 1.92%0, K25k L AHAAER AHY
PAZCAR LT YR LE
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Figure 1. OM microstructures of as-cast ADC12-xCe alloys. The illustrations in the lower left

corner are the OM microstructures with greater magnification
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Figure 2. SEM microstructures of as-cast ADC12-xCe alloys
[ 2. $575 ADC12-xCe A& HI SEM HAHLALR

Table 2. EDS results of each points in SEM microstructures of as-cast ADC12-xCe alloys (atomic percent, at.%)

2 2. $57%5 ADC12-xCe &% SEM fINZALR & ¥ HY EDS Z£R(EFE L, at%)

Alloy Position Al Si Cu Fe Mn Ni Ce
1 71.75 11.85 1.42 12.03 2.79 0.16
2 66.75 16.22 15.43 0.42 0.03 1.14
ADC12
3 24.73 74.75 0.24 0.13 0.05 0.09
4 98.88 0.68 0.23 0.13 0.04 0.04
ADC12-0.66Ce 5 65.82 15.33 18.62 0.23 - - -
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Continued
6 51.81 33.22 - 12.89 2.08
ADC12-1.07Ce
7 68.50 1.09 29.32 0.43 0.57
8 62.00 9.17 25.59 - - - 3.24
ADC12-1.92Ce
9 60.78 25.32 - - - - 13.90

GRS %A ADCL2 &4 XRD 1% H K& Fo-Al 4k, Si AHAID &R AlL,Cu. AlgSiFe, HH
(U2 R, TR I 1.07% Ce Ji5, #5456 411 XRD SBRA77E LR PURI AR RIS, JE BB T Al,Ce AR
3). IXFKH, ADC12 &N Ce 5 AR IIHT#: LAHRA Al,Ce. XL SEM R ZR AT 1, K etk
AN ALCu AH(IL ] 2 w5, 7. 8#), KA HRIUPIREE — A0 AlgSiFe, #H(ILIE 2 1 6#), a4l Al,Ce
FHOILE 2 9#).
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Figure 3. XRD spectra of as-cast ADC12-xCe alloys
3. $5%5 ADC12-xCe &£/ XRD i

3.2. EErSIERE

IR A ADCL2 &4 23R IF I BITERE, sl B A F] 1287 mm. 1 0.66% Ce,
BEASWRE R — i E, W KEREZE 1340 mm. (HAEELEN Ce (1.07%M1 1.92%), & &t
HKEAEE TR, H25 T ADC12 &4 (W 4). HMWAHALE 2], ADCL2 HhliG &5 HS F
B a-AL FAR L ERIR Si AL ANUIR ALCu. B HOIR AlgSiFe, HAL, H#ORAHK SR AHFE SRR S Fe 2>
PRAS & 42inal, IERmMENEEE, KHImah ek —M. 29N 0.66% Ce Ji&, Ce TEFFRHLHIY AL
Z AN EVRURDIRAR L AH, A B OIRAR D, FERSEAR /N, &SR sl B3, iR s 1 fe
BE|—ERT. EAN Ce (L.07%), #RMLTERRFG LSRG L, HREML, WIkdE&Rhishtk
RE N FE[14] [15]. [FIB, I&& Ce BEIR/DIEM A RIS 2, BRARIEIAREEE, [RIAEREXS DR B RE -
B2t & Ce 2R AR ERE, RED —EBREHA TR ICAY), M FHES IS AR 2 % .

H BG4S ADCL2 A& s A hiif /17 R — M, PihisafE 188 MPa, i3
1.5%. Ffid Ce SR, HARLEA PN IIEMERRILIR SE K, 78 Ce &N 1.07% M Huh 5 & Al
KRk F] 196 MPa Fl 2.5%, Hil 2K R g m iR EIA R 67% (ML 5). Ce yuz &l 3L iR E (K,
IR BN HIATE W3RN N: ATe = Tey — Tems W Teo TERB &S ML RIRIE, Tew B A S
piln B, ATe >0, BrLMERFL Sh&EE X (A3, M6 SAEEEFE IR a-Al B R AERENE, & SPihiag
FEA L REI[16]. ININIER Ce, #EMAGURAERPENAL, BIRLHAE ELR Si S RENRE, #
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Figure 4. Macro-graphs (a) and flow length (b) of flow property samples of as-cast ADC12-xCe alloys
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Figure 5. Tensile mechanical properties of as-cast ADC12-xCe
alloys
[ 5. $57% ADC12-xCe A& MR RN ZMERE

4, &5ig

(1) ADC12 &AM Ho-Al Bk, Si A& Al,Cu. AlgSiFe, #HZH K Ce A INAL W] b 40
T HAHL, WA a-Al BRI BB EE % A8 /N IR Sl R S5 ot A S MO B IRSL ARG A S 20 /s
MR,  tHIUHTHE - AH AlCe, B EIZHTINZ, K2 L AFIER LABE T DUR A 4ERAF1E

(2) %7 ADCIL2 A& UK. Prhiss A 255y 1287 mm. 188 MPa 1 1.5%. % Ce &
BN, 35 G 4eEa RSt m )G % . ADC12-0.66Ce & 4 i sl Itk B fetd:, i sh K ik £ 1340 mm,
1M ADC12-1.07Ce & & Hifif /122 R dme,  Pihn o B A K 2243 Sl 52 1 42 196 MPa il 2.5%.
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