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Table 1 Chemical composition of Al-10Sr alloy (w/%)
Sr Mn Mg Fe Ca Zn Si Al
9.85 0.0045 0.0036 0.0852 0.0384 0.0063 0.0428 Bal.
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Table 2 Chemical composition of Al-20Si alloy (/%)
Si Fe Ti Mn Mg Cr Cu Al
20.52 0.18 0.02 0.0048 0.0037 0.0018 0.0012 Bal.
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Fig.1 Al-Sr alloy phase diagram
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Fig.2 Phase characterization of Al-10Sr master alloy: (a) XRD pattern, (b) SEM image, (c, d) EDS analysis results of A (blocks)

and B (acicular) in Fig.2b, respectively



WA BRI RS TR

46 3%

K3 A RE #IMER Al-10Sr &2 TE 5
Fig.3 Optical micrographs of Al-10Sr-xRE alloys: (a) x=0, (b) x=
1.0, (c) x=2.0, (d) x=3.0, (e) x=4.0, and (f) x=5.0

RE J& AI-10Sr A& 15 MRS R A T HE AN,
BVBE#E RE & A9, Al-10Sr & 4 1 Al,Sr #
K ER+D 8 FORDIR #5380 IR+ K E k.
Y RE W INEIE S 4.0%0, JURE ALSr Ay 3 E
IR, JeE iR (B 3e), MiXgit— L1 n
RE & & 2 5.0%H, X HILERIR Al Sr #7243 0/ & 5
FR S LR 36) AR BT, RE [958 In & %t T Al-10Sr
e & et ALSr MBS A EEW N, JFH
4.0%RE (AR ED MIRINEAZ— AT

DL b sz a 45 nT DU RE JCERTE Al & 4 RHE
BEAT#ERE . 4 Al-10Sr &4 iR RE J5, HT
RE 5 Al [ P 225 4 0.5, /T Sr AT AL ) H 4k
Z{H 0.66, [FIEF Sr &= S & T RE, {H137E %[
AR A Je T R ALST A . B ALST HITTE KK,
T [ A= & FUTH BT T T 3 Sr X3k, R RE JEF &
SETE B AR S ATy, BRAS T AlLSr FHITK K,
A5 JEREDIR BT ALST AHIZ B #4820 A ek Cn
Kl 3b. 3c. 3d. 3e). [FIMFIEARK M ATHTZE Sr X
B RE & &AM RS, AT RE 5 Al TR TE
ZE5K K. DRI AIRE HiHZ 5 7E a-Al AR &R
W TRAE, X o-Al BRI SRR BIET HLAE T, AT B
YAk a-Al FEAR IR o 10 4k 2238 nfs 0 & =i Gx

FI| 5.0%I ), AIRE HiAH % H 1 2, [ AWK,
A3 5 EAE ALST A K S RTHT 1) RE & & SR F F%,
FECALST B IR A R (il 36).
2.3 ## Al-10Sr-RE H & &Xf Al-20Si & & TR M

EAiAl

eSS AI-20Si &4, VIR EERTE SR R S
KANRHEBEEMEERMEERNE. K, YRS
Y/, rATERIS AT, 3 AI-20Si (19772 M RE
R . fETAARH, N Al-Sr H a4 448 5 77 2
A7 T R /N AR 3 4 5y RAE
Al-20Si & 4 H i 2% Al-10Sr Fi1 AI-10Sr-4RE ]
A 4 AR AR BC I ) SEM B . ATLLB A, fE
BN AI-10Sr-4RE HE & 4 )5, Al-20Si & 4 9] fnhE
RSP R KA AN k2, INFiE Al-10Sr H1[a]
G a7 AR Al-20Si A4, B ERRE R RS
9 46.22 pm, H RSP )R /NE B Dy 23.07~70.04 pm (&
42). TN Al-10Sr-4RE HE & 4 )5, ¥l b EE 73
RPh 2458 um, HRSFER/DEHDY 13.81~37.61
um (P 4b), [A)IA] & ek ok B A 15 58 48 49

AR H1, Al-10Sr o8] 4 1 A8 BT RIOR 32 LR
T ALSr M A& . RsFR oA fis i), — ek,
PR ALSr ELEHIR I 23 A 2450, 3 1 Al Sr B2 1
HHRE, 153 AlSr b T —F# ¥ A RERE,
LEIMAZE AISI &8P LS, BN 550 ik
AEUEES ) Sr, AR BE T AR BRI R FIRE, T
o — AR EEPE BT, BAT A AR R AR
/R RE JCERAEAIR T T R A/ MuEY), 22
SRIAZAE O, AN, i R TS Tt T
RO Sr R RIER M, A3 Sr R 1R B R AR
CABEUF IR . P, Lk B RAF M HRE fER S
MIRCR, S AERA RIFAIER, 7E48bid fE b
BE 4% (I 40 4k 1 5 2022,

524 Al-10Sr Hi 1] & 4 PA & Al-10Sr-4RE H1 [H] &
SIAE AI-20Si AE&MEBHETE. HEWTLE
o, A TR R IAE A 40/ S L ALST FHFIEER

a b

100 um

B 4 AREGINFT Al-20Si &4 B H 408 5
Fig.4 SEM images of Al-20Si alloys with Al-10Sr-xRE
addition: (a) x=0 and (b) x=4.0
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Backscattered electron image (a, b) and EDS results of (c, d) Al-20Si alloy with Al-10Sr-xRE addition: (a) x=0, (b) x=4.0;

EDS results of bright phase A (c) and grey phase B (d) in Fig.5b

(1) Si Ao XTECRIL, AR LIAR AI-20Si H1, 4/
S AlLSr A A IR, Si AHRTE g~ X
AW T RE A Z JE 1 AlSr #4345 i1, fE401k
Al-20Si & &l B 2 A 35 55 1 ALSr B8 025 5y Ui 25
Sr, FEIAT W] A EA A ORI . Tk — D
SE 2 PR T A3 6 B Bl R I N S R R K G A
fThENE (EDS) Morard, 45 F Wik 5¢ f15d. 4i/hre
HAEE Al St #1Si JoE, fFERETTER I FEE K 2
Bk A KRERIVIGEEE, 43T EDS MR, #5
W et R E U X S5 3 B 2 N o KIS A BT A £ 2R
Si. A LA E 4H /N FAE DN Al Sr, ZKESFE N SiAH .
AR JFEHLER M A AR (S JEFREE (Si)
JEF HARSRISEMEE S, 15 Sr 155 % EE
Si A A K LI AT Ay, BLAS Si A, R P24 K
A GRS RS, WK T R A K BT 7R W
IEA PSSl R MR RN, B T AR
P Sr g FE T, AR Sr JE Ty EOE FE D
PR, MTANSE T Sr 7E Si AR AR K L T AT i SR 40
REM Sritm T REAMEZ K KT ERLAE, [F
R 100 o) A AV S (1L I B AR AR K a3, (R )
FEE AT AR LR BT —80 4] & i 1)
A RL A A /NS S (0 D7 el R R o [ N 7
4 AIRE #iAH, AIRE B S E a-Al FAK & AL 5
£, AT a-Al SRR, M40k a-Al k. 4

a2 B BRI FIE R, AN 5T B W] S RELE %
AT 3 5), R ETHLAE o-Al f SR 1) AIRE Hr
FHAR BE A R HCITR R AT, (E1§ Al-20Si A& 1E
W 2 ff Be AR 2 BRI AT &, i $E s AI-20Si
B 15 ERE

3 & it

1) i@ AI-10Sr H Al & & MHAFEH a-Al 3
Al,Sr AHZH A -
2) N RE ZJ&, AI-10Sr 1A & 4 Al,Sr A1
SR AN BB, & RE SEEI, AlSr [(E
PHEPIR I BOR AR, 24 RE R INEik 3] 4%¥, Al,Sr
AH5E 4 R HER o

3) 4B A Al-10Sr-4RE T Al-20Si 75 i &b FE I,
RE WA S AMAL ) SRR 0 kL, A 1540 SR R (R 00 A e T 1
51, SRR SFIEE N 13.81~37.61 um, P44k R
<A 24.58 pm.

4) M RE ZJa AlSr M 4fia Tox ik, 4k
Al-20Si ()20 RN 2 .

(L3N

SE

[1] Liao Hengcheng, Dong G M, Sun G X. Journal of Materials
Science[J], 2003, 42(5): 517

[2] Chandrashekharaiah T M, Kori S A. Tribology International[J],

References



+ 1314 -

LR A

46 %

2011, 42(6): 59
[3] Feng P F, Tang J L, Jin X Y et al. Mater Sci Technol[J], 2009,
22(1): 50
[4] Bian Xiufang(34 75 J5). Metal Casting Genetics(%% it 4 J& it f%
2#)[M]. Jinan: Shandong Science Press, 1999: 165
[5] Kori S A, Chandrashekharaiah T M. Wear[J], 2007, 263(6): 745
[6] Dolata-Grosz A, Dyzia M, Sleziona J. Archives of Foundry
Engineering[J], 2008, 8(4): 13
[7] Shin S S, Kim E S, Yeom G Y et al. Materials Science and
Engineering A [J], 2012, 532(4): 151
[8] Ma Zili( [ 3L). Chinese Journal of Rare Metal (Fi 5 4 J&)[J],
2001, 25(1): 60
[9] Wang Yingxin(ZEi#¥7), Guan Shaokang(><#% H), Wang Jian-
giang( L2 5%). The Chinese Journal of Nonferrous Metals(+
[ A 0 4 )& 2441 [J], 2003, 13(3): 617
[10] Lin Guanglei(#k %% ). Aluminum Processing (%5 L)[J],
2002, 25(2): 24
[11] Wang Jiefang(FE7AT5), Xie Jingpei(it#fiil), Liu Zhongxia
(X E4k). Foundry(#%3&)[J], 2005, 54(1): 24
[12] Sun Dandan(#hF}JF), Li Wendong(Zs 3 %4). Shandong
Internal Combustion Engine(1Li 45 P #5#1)[J], 2003, 5(3): 34
[13] Liao C W, Chen J C, Pan C X. Procedia Engineering[J], 2012,
27(6): 805
[14] Lu S Z, Hellawell A. Journal of Material Science[J], 1995,
47(6): 38
[15] Chandrashekharaiah T M, Kori S A. Tribology International
[J], 2009, 42(8): 59

[16] Xiao Yunzhen(Z = #1), Ma Hongsheng() %% ), Lu Guimin
(# 5t %). Chinese Journal of Nonferrous Metals (" E # t4 4
J& 2 3R)[3], 1997, 9(2): 137

[17] Qi Xiaogang(s7 % NI), Bian Xiufang(34 75 5), Wang Yuhou
(EEJE). Foundry(#i&)[J], 2000, 49(6): 321

[18] Lipinski T. Archives of Foundry Engineering[J], 2010, 10(5):
89

[19] Han Yanfeng(&ZEW%), Liu Xiangfa(X|#H7%), Bian Xiufang
(3475 55). Special Casting & Nonferrous Alloys (4511 4% it J%
A4 4)[J], 2001, 3(2): 21

[20] Fu Gaosheng(f# & t), Chen Wenze([% 3 #T7), Qian Kuangwu
(Bt [E ). Journal of the Chinese Rare Earth Society (' [ #;
-+ 2£4))[J], 2003, 10(6): 558

[21] Shamsuzzoha M, Hogan L M. Journal of Crystal Growth[J],
1985, 72(5): 735

[22] Lu S Z, Hellawell A. Journal of Crystal Growth[J], 1985,
73(4): 316

[23] Qin Jingyu(ZEH &), Bian Xiufang(i2555), Han Xiujun(if
757 ) et al. Chinese Journal of Materials Research(#4 %}
IR [I], 1999, 13(2): 162

[24] Samuel F H, Samuel A M, Doty H W et al. Metallurgical and
Materials Transactions A[J], 2003, 34A(9): 115

[25] Li Jianguo(Z= % ), Ma Hongtao( #4t¥%), Zhang Baiging(ik
}13%). Acta Metallurgica Sinica(4: J&2#3%)[J], 2000, 36(6):
579

[26] Wen Qiang(3C &), Jian Zengyun("&1%i2), Zhu Man(2k ).
Acta Metallurgica Sinica(4: J& =1k )[J], 2014, 50(5): 610

Effect of RE on Microstructures of Al-10Sr Master Alloy and
the Application in Al-20Si Alloy Casting

Qiu Zhihua®, Li Yunlong?, Chen Huan?, Chen Jianchun?, Zhang Guodong®, Pan Chunxu'
(1. Wuhan University, Wuhan 430072, China)
(2. Hunan Jinlianxing Special Materials Technology Co., Ltd, Yueyang 414005, China)

Abstract: The effect of RE elements on microstructure of Al-10Sr master alloy and the application in Al-20Si alloy casting was
investigated. The results reveal that the morphology of Al,Sr phase on Al-10Sr alloy can be changed obviously by adding RE elements to
the Al-10Sr master alloy. The morphology of the Al,Sr phase on Al-10Sr master alloy changes from acicular shape to small blocks with the
RE addition increasing to 4.0 wt%. The best additive amount of RE is 4.0 wt%. As a result, Al-10Sr-4RE master alloy alterant have
prepared successfully. After RE addition, the primary silicon distribution on Al-20Si alloy becomes more homogeneous and its grain size
decreased to half a time than other Al-10Sr alterant.
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