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Coarsening of Eutectic Si in Die-casting Al-Si Alloy by Zn and Modification
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Abstract; The effects of Zn on die casting Al-10Si-0.3Mg-0.6Mn alloy were investiagted by means of microstruc-
ture observation and tensile test. On this basis, a kind of die casting aluminum alloy with good comprehensive
properties was prepared by adding Sr and RE. The experimental results reveal that the addition of Zn can improve
the strength of the alloy with the decrease of elongation, however the fine eutectic Si become coarser, and long
strip and massive Si can be observed. The coarsened eutectic silicon can be refined again with 0.04% Sr and 0.1%
La/Ce mixed rare earth, where the yield strength, tensile strength and elongation of the alloy reach up to 167
MPa, 324 MPa and 10.2% , respectively.

Key Words: Al-10Si-0.3Mg-0.6Mn Die-casting Aluminum Alloy. Zn, Modification Treatment, Microstructure, Me-

chanical Properties

W fE B8 :2020-10-25; & B A 20 B 89 : 2020-11-28

EEWE 4 P PR B B T H (2018K006)

F—1EHF/ N C, B 1996 4 A BT R, B (200240) , E-mail : hpw687 @ outlook. com

WEEE . W], B 1972 4 A #8% , 1 (200240) , E-mail ; plm616 @ sjtu.edu.cn

5| A& kW 30, = R Ghulam Asghar, 8. Zn X JE# Al-Si & &35 5 Si AL ZOHAL IS A8 AL BLLT ). #eF 8538 Bl 85 4. 2021,41(4) :483-489.
HAN P W, YUAN L Y, GHULAM A, et al. Coarsening of eutectic Si in die-casting Al-Si alloy by Zn and modification treatment after
coarsening[ J]. Special Casting & Nonferrous Alloys, 2021, 41(4):483-489.

[6] k¥t .9 DA ZEE.L.TU FEPIELE R RNITRIT N [11] JONAS]J, QUELENNEC X, LAN J, et al. The Avrami kinetics
(1. HA B RS TR, 2013, 42(10): 2 088-2 092. of dynamic recrystallization[ J]. Acta Materialia, 2009, 57 (9):
[7] SR bl AL, 56 4 55 KA 4 e R B AR 78 B A A R 45038 iy o T B 2 748-2 756.
BELT &R KA . 2013, 36(1): 127-132. [12] X4k R Ha, 2596 fE. Laasraoui-Jonas v 55 %5 i M1 25 4 T i [
[8] F & EIW . A0 W . 5. AerMet100 4 (19 A E T b Sl 4 27 A8 K MBI AZ3 A & AT &I P EA 6 LR ¥,
SN TEAAT RO AR 5 JA €6 42 .2016,36(1) : 121-125. 2013, 23(4): 889-903.
(9] ARLLWH . WAB IR T . 4. Ti-48 Al-2Nb-2Cr 4 4 S T AT K A 4 [13] SELLARS C M, WHITEMAN J A. Recrystallization and grain
KRBT, Fefh s Mo B4 4, 2020, 40(2): 228-232. growth in hot rolling[J]. Metal Science, 1979,13(3) :187-194.
[10] SARKAR A,CHAKRAVARTTY J K, SAMAJDAR L. The avra- [14] =B e, PN b & 0TS 7075 536 4 45 5 & I B )% 17 1
mi kinetics of dynamic recrystallization in cadmium[]]. Metallur- LIl EA @4 @274k . 2013, 23(6): 1 507-1 515.
gical and Materials Transactions, 2010, A41(10): 2 466-2 470. (gﬁiﬁ . j(ljh%ﬁ%)

483



Fefp i oA (05 &

2021 4F45E 41 B4 4

FEBE A A LA 0 10 L s B L R A 10 5 o
InTAPERE  PTFR A PR DA RO R S e M R
T2 TR A R R E B T SR A, AL
SR B4 £ 4 P 45 TR IXCI) /0 L S AH 6 [ 45 5 78 A 0
PR R R %/ H B RAT R s vk fg L 7o 7 v
REFNH /NI A 4 W i 1), A5 80z o B R
Gi) R AL-SI G A PER S ME LA 2 VR AT M s
RIBIGBERTS i R REZER , H AT R g g A
S AL T Ok S LR RE R 5y Al g s T L R Si
R E A AW,

JE#5 ALS G 4R WA sk s R A Mg, Cu 45,
Mg Al 5 Si & Mg, Si, 754 4 4 b R BT H i 1) 9
fRAEF  $E8 & & 0 i IRGR B s Cu W R & 4
I ENRE I W AT 5 AL i AL Cu 41, & 21 [ 7 5
AT 3 A VR L 42 & B 4 00 IR 5 R R AT L 9
JES L FE ALSE A & h Zn ARDE Jy i Ak T 2 T
FEL IR HE ST T Zn X ALLSi-Cu-Mg & 4 4L LR
RERYRZ W . & BLAE 1% Ju [N Zn W] 2 8F SiAH (1 3
b, 48 - & 4 0 BE BE L B B H BRI K . AR it
SEHUTRN YASIN A SV E— YK Zn S BFSE TR
B 1% 1 Zo XIS ALST A 4 PR RE R
R Zn S 1% . G0N EMEERE Zn &
IR T KR T, & & d b & SRS,
LR RRET IR . T 04 ST Y BIF 5 0 A5 B 2K L Y &
e ALSIE 4T Y Zn F i 1% &4k & St R
WK, WA Zn G ARRBIRT G &0 i T
et i Si, S BUPRKR B TR, AT PR EEEPE
H ) T Zn fHAR L ST SRR R 45 R R T
Bt B A 25 A g it . R L, A A A O A R s TRk
WM Zn X ALST & 4 2HZUERE Y 2 A . 5 1t [+
B 51 AAR BT E LA Pt dy Stk Ak i 1] 8,

AR 5 B A1-10Si-0.3Mg-0.6Mn £} BIF 58 % 42
FHES MA 2.5% 0 Zn, Z )5 it — M A Sr Fl La/
Ce RA M X5 & & #4748 BT AL 3 SR G2 W] T R X &
G 1 FPERE VAL SURRAE AT O I R ) AT AR AT — b
= Ja e R

1 RBER&ELHAEEGE

¥ Al-10Si-0.3Mg-0.6Mn 844 (Z1 54O 1EH
FERIA 4 KK A 2.5% (FE & 2 %0 F [FD ) Zn,
0.04% ) Sr.0.1% ) La/Ce IR A i . (RE) . 3815 Z2,
Z3. 74 &4, Lh4i Al.Si.Mg.Zn 1 A-10Mn,Al-10Sr,
ALIF1ORE Hfa) &4 I o Bk, & 4 19 S5 B Bl 4338 3 Ot
REAICP M, W 1. B 1 K RSBl R F,
fiiaeE RSP AR H GB/T13822-2017 %1t

484

F1 AMEEITNVHULERS

Tab.1 Chemical composition of the four kinds of alloys %

&% =
Si Zn Mg Mn Fe Sr La Ce Al
Z1 9.88 <C0.01 0.293 0.594 0.140 0.012 — — A
zZ2 9.47 2.49 0.297 0.578 0.136 0.010 — - A
Z3 9.88 2.45 0.295 0.569 0.138 0.048 - - NN
Z4 9.95  2.44 0.310 0.537 0.141 0.054 0.063 0.027 £&H
B 1 R R T
Fig.1 Die-casting mold and dimension of tensile samples
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Tab.2 Average grain size and area fraction of primary

o-Al in the four kinds of alloys
B o ALTH RS2 50/ % A o AL P35 il RST /pm

i FAAY BRI CEAL REAUH BEE LEAR
Z1 59.2 48.9 65.3 17.8 24.2 30.7
z2 52.3 46.8 61.4 17.6 19.5 23.2
zZ3 54.2 47.3 63.3 17.7 18.9 25.6
Z4 56.6 46.2 62.2 14.1 16.5 23.2
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Fig.3 SEM morphology of eutectic Si phase in the four kinds of alloys
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Fig.5 Elemental face scanning analysis of alloy Z2 and Z4 as well as EDS analysis result at point A
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Fig.6 TEM analysis results of the Z2, Z4 alloy
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Tab.3 The solid solubility of Zn in a-Al %
oS w(Zn)
A a- AL LR X o-AlL M
zZ2 1.49 2.65
Z3 1.31 2.68
zZ4 1.79 2.53
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Fig.8 Schematic diagram of solid-liquid interface in

the eutectic zone during solidification process
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Fig.9 Room temperature mechanical properties as well as

stress-strain curve of the alloys with different compositions
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Fig.10 Fracture morphology of the four kinds of alloys with different composition
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SEM photos of longitudinal fracture of the alloys
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