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R1 ZLIVAHEREEUFNS
Table 1 Chemical composition of ZL114A
aluminum alloy wg /%

Si Mg Ti Mn Fe Cu Zn Sb Al
6.94 058 0.18 0.10 0.08 0.08 0.05 0.12 R

R2 ZLIA-THE T ZSH
Table 2 T6 heat treatment parameters of ZL114A alloy

b TR PRE W BERRA EEREE
WLEEC WUE/C WHER AME RUE/C RehtEs
[ <300 540 14 K 40~50 -0
W% <100 160 8

£33 TREFHLETESH
Table 3 Parameters of secondary solution treatment
Ap T A T TR ek R I
M WREE W] AP WA R MR R W
<300 °C 538 °C 12h %55 542°C 2h 45°C/K 160 °C 6h
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Fig. 1 Size of step test block
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Fig. 2 Size of tensile specimen
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EOHT T — L4/ NI o -ALE(R, DEIBbRAYETL
VB BMBITRERERE30 mmiY, BTIHRE
ERIEBIN, SEHREDEREMZ N, SbrtEEE
TRMRZERESDEREXZNRAEE . WE3cHE
KUEFR, BRALSHHHEERFRZMAK
BREEPIK, RIGEIRFAIERIR . SMBIRRE
EIBZE40 mmAS, PHARIIREREECAREH—L T
b2, SOUELRMRTE, HREFHESHEMNEE
N, DERERERENAHZLIN, REFRFHE
[FRR, WEBRIFETLIER.

El4Frm AR REEM i RES D F ERENI
AR, HE4EH, 10 mm[EERRFEHTRGRE .
EREE. MIKRSHEEEEDHI)9231.3 MPa.
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202.3 MPa. 6.9%568.3 GPa; SMEiXEEELE
20 mmAT, HOFHGRE. EBREE. HRESEMERE
29389219.6 MPa. 194.3 MPa. 5.6%566.6 GPa,

510 mmEEMBIXREL, DZEUEBEERAK,
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EEFREN B REER, B I0E N D
B, fHREERHSNOAEFRERS, ZANTD
HiTEPAEERMERMERIR, NEMHERZSZE
—ERENRG, FOnfiaE. BEREE. HK
T EMMEE5879201.6 MPa. 181.3 MPa. 5.1%
566.6 GPa, 510 mm Bl tRABEL, Fiiniism
ES5EREES B FET29.7 MPa521 MPa. Hi
BILIREEEEI mmAd, BRESNREH—FT
B2, SbTRLTRYIREETE, FHNARE.

EREE. MKESHUHEES5HH186.3 MPa,

171.3 MPa. 4.2%564.3 GPa, 510 mmEEM1EittR
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BIRREEIEZE30 mmiS, ShoEEHSELRPKLE
RIFNERYER, HFSANTHESEFERFEREN E
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No
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EEMBXREHRARE. EREE. BKXS
MIEE S /9342.6 MPa, 297.6 MPa. 8.7%568.6
GPa., LML REREIEZE20 mmAd, HAEESTHE
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286.6 MPa. 8.3%568.6 GPa, MEBERK. Lis

(b)

(b) 20 mm

(c¢) 30 mm

B3 FREEEMSHRESSIEER
Fig. 3 As-cast microstructures with different thicknesses

(d) 40 mm
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Fig. 4 Mechanical properties of as-cast step block samples
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Fig. 5 Microstructures of T6-treated step block samples with different thicknesses
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Fig. 6 Mechanical properties of step block samples in T6 state
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R eSS BI9302.6 MPa, 260.6 MPa. 3.3%568.3
GPa, 510 mmp/MEitiBEL, HNFMBETEBE.
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HESITH, 40 mmEEXRETNIEE, &
RSN EFBERDEIN A ATV ARE<E
R, £EEENNGED. ohESRRKAK, BESFALH
MERE|—EHERIAN ARG . WEBIFR, 40 mm
[EERBUARNN0.12%Sbrt R fE B LR KRR RIFHIRE
BZERMR, EETNDEEERSZBER, 8%
MRIOFEMeEZE —ERENRG. A7 BEMHER
KEE ( >20 mm ) EHHRALRHRIEARAHE RFEE,
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RIBHIE RS .
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o, WETb. EREBRNAMEISRES, BRRE
DS, MgETRBREBHEADE o -AIRKA
=B, ERRIIRETHESDITRENTEHT, T8
BEFE T, Si. MgEnRAMTEHERFAEE;
EREfERIS42 CiRIE2 hidiEd, @BAELAISI. MgitE
B—REEAHENDLE o -AIEEXRES, BEEENN
RBIRERRAAENLE . Si. MgrTHEAIRERR
R IBITFERH AR o -AIEAREBAAN . Hrd, SitH
AR SBETBERR/), EROEZ SR
o FAF40 mmEE N RESB LRI EIEEIRLT
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Fig. 7 Microstructures of secondary solution treated step block samples with different thicknesses
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Fig. 8 Mechanical properties of step block samples in secondary solution treatment state
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R EES559356.0 MPa. 317.6 MPa. 9.6%5
69.6 GPa; 20 mmEEXRFEIINILRE . BIREE .
R SEMIEE 55 9339.6 MPa, 304.0 MPa. 9.1%
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(a) 10 mm _IK[EVESK O

12.9
Element  Wt/%  At/%
MgK 01.55 01.84
10.3} Al AIK 66.63 7123
SiK 2597 2341
TiK 05.84  03.52
77L Matrix Correction ZAF
w0
&
51t
2.6t Si
Ti
0 Ti
0 1 2 3 4 5 6 7 8
E/keV

(a) EDS4rHT1

(b) 40 mm TOZSHIAL
El9 RrASEMNN4EER
Fig. 9 SEM images of fractures
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RIEBFREE THENNE, RIFE—SR/N, B
LHFANARII SRS GRME, EhOXREA
WERZIBEAARMET, WE9ETLMUEFTR.

5 #ig
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BEEMSHREEIEIN, EREFREREZT K
BiK. sPREZ0IK, EESFETEEN.

(c) 40 mm YK VA ZSWT 10

(b) W

E10 WICOEDSMKEER
Fig. 10 EDS results of fracture
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(2) ANN0.12%SbAIZLIT4ABE 10 mmEEIXEHFESFEINIGEE. BREE. BEESEEBEDHIN
231.3 MPa. 202.3 MPa. 6.9%568.3 GPa, T6:SFIgifisaE. EiREE . REESEMHEES5/9342.6 MPa.
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SR FHBRELEE .
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WrRAE T A EIZ, XERS10 mmEENEFESREE . BREE. MEKRSHEEES D RIR S
356.0 MPa. 317.6 MPa. 9.6%569.6 GPa.,
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Effect of Secondary Solution Treatment on Microstructure and Mechanical
Properties of ZL114A Alloy Modified by Sb Element

FAN Zhen-zhong'?, CHEN Jun-zhou'?, CHEN Xin-lei"?, LI Da—kui"?
(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. Beijing Advanced Engineering Technology and
Application Research Center of Aluminum Materials, Beijing 100095, China)

Abstract:

The modification effect of Sb element is greatly affected by the solidification cooling rate. In the present
research, the effect of secondary solution heat treatment on the microstructure and mechanical properties
of ZL 114A alloy step test block with Sb addition was studied. The results showed that when Sb element
was added 0.12wt.%, the average grain size of the primary o-Al matrix was about 164 pm and the eutectic
silicon phase was refined with a dispersed spherical morphology; however, with the decrease of cooling rate,
the shape of eutectic silicon was transformed from spherical to long rod, needle and polygonal morphology,
and the distribution tended to be concentrated. The secondary solution treatment improved the modification
effect of Sb element in the low cooling rate state. Because Si and Mg elements that distributed along the
grain boundary were repeatedly dissolved and precipitated in the a-Al matrix, the size of silicon particles was
reduced, and the morphology and distribution were improved The fracture morphology transformed from
intergranular to dimple, and the average tensile strength, yield strength, elongation and Elastic Modulus were
356.0 MPa, 317.6 MPa, 9.6% and 69.6GPa, respectively.

Key words:
ZL114A alloy; silicon modification; microstructure; mechanical properties; quenching treatment
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