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Table 1 Chemical composition of test alloys (/%)

Alloy Si Mg Fe Cr Al

ZL101-0Cr 7.175 0.295 0.183 0

ZL101-1Cr 7.125 0.311 0.170 0.10
ZL101-2Cr 7.093 0.289 0.169 0.19
ZL101-3Cr 7.110 0.315 0.167 0.28
ZL101-5Cr 7.105 0.305 0.186 0.48
ZL.101-8Cr 7.201 0.299 0.173 0.79
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Fig.1 Dimensions of tensile test sample
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Fig.2 XRD patterns of the ZL101 alloys with different Cr contents
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K3 KA Cr &5 ZL101 & &t o-Al FIL g Si GAHZE R
Fig.3 OM images of a-Al and eutectic Si in ZL101 alloys with different Cr contents: (a, a') ZL101-0Cr, (b, b") ZL101-1Cr,
(c, ¢') ZL101-2Cr, (d, d') ZL101-3Cr, (e, e') ZL101-5Cr, and (f, f') ZL101-8Cr
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Fig.5 SEM images of ZL101 alloys with different Cr contents: (a) ZL101-1Cr, (b) ZL101-2Cr, (c) ZL101-3Cr, (d) ZL101-5Cr, and
(e) ZL101-8Cr
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Table 2 EDS results of the points arrow marked in Fig.5

Element content, /%

Element content/at%

Point Second phases
Al Si Fe Cr Mg Al Si Fe Cr Mg
1 B-AlsFeSi 58.16 24.55 17.29 - - 64.59 26.15 9.26 - -
2 n-AlSiMgFe 50.37 26.06 8.48 - 15.09 52.33 26.01 4.26 - 17.40
3 S-Al12(Cr,Fe)sSiz 59.69 12.77 14.36 13.18 - 69.59 9.31 10.38 10.72 -
4 S-Al13CraSis 50.02 19.78 1.42 28.78 - 59.09 22.46 0.81 17.64 -

K6 ZL101-3Cr

HaP AN FETEEE AR R
Fig.6 SEM images and EDS element mappings of eutectic structure containing second phases with different morphologies in

ZL.101-3Cr alloy
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Fig.7 DSC curves of ZL101 alloys with different Cr contents:

(a) warming curves and (b) cooling curves

%3 FRICraEM ZLI01 & AELER
Table 3 Undercooling results of ZL101 alloys with different

Cr contents

Alloy TmlC TnC ATIC
ZL101-0Cr 572.04 571.01 1.03
ZL101-1Cr 573.44 572.09 1.35
ZL101-2Cr 573.97 572.56 1.41
ZL101-3Cr 573.19 571.08 211
ZL101-5Cr 573.28 571.25 2.03
ZL101-8Cr 568.41 566.93 1.48
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Fig.8 TEM (a) and HRTEM images (b) of Ali3Cr4Sis phase for ZL101-3Cr alloy; HRTEM image of white box area in Fig.8b (c); and
SAED pattern of Fig.8c by FFT transform (d); corresponding EDS mappings of element Al (e), Si (f), Cr (g), and Fe (h) of Fig.8a

S-Al(Cr,Fe)Si

K 9  p-Al(Cr,Fe)Si #1/] TEM-SAED /% HAADF-STEM Al EDS 43 #7 45 #
Fig.9 TEM (a) and HRTEM image with SAED pattern of g-Al(Cr,Fe)Si phase (b); HAADF-STEM image (c) and EDS mappings of
element Si (d), Cr (e), and Fe (f)
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Fig.10 Mechanical properties of ZL101 alloy with different

Cr contents
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Effect of Trace Element Chromium on Microstructure and Mechanical
Properties in ZL101 Alloy

Cui Xiaoming, Cui Hao, Bai Pucun, Liu Fei, Du Zhaoxin, Zhao Xueping
(School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: ZL101-xCr(x=0, 0.1, 0.2, 0.3, 0.5, 0.8, wt%) aluminum alloys were prepared by vacuum electromagnetic induction melting
furnace. Using OM, XRD, SEM, EDS and TEM, the microstructures of ZL101 alloys with different Cr contents were characterized, and
their mechanical properties were tested. The results show that the main phases of ZL101 alloy include primary a-Al, (a-Al+Si) eutectic,
Al13Cr4Sis, f-Al2(Cr,Fe)sSiz, and Fe-rich phases (B-AlsFeSi and n-AlSiMgFe). The microstructure of ZL101 alloys after adding trace
element Cr is refined. With the increase in Cr content, the o-Al dendrites tend to be equiaxed, the eutectic structure area becomes narrow,
and the Fe-rich phase and eutectic Si size become smaller. Al13CrsSis and S-Al12(Cr,Fe)sSiz phases are formed in the alloy eutectic
structure. Adding Cr element can improve the undercooling degree of the alloy, which has a positive effect on refining the alloy structure.
When the Cr content is 0.3wt%, the microstructure refinement and modification effect and mechanical properties of the cast al loy are the
best, and the tensile strength and elongation are 182.88 MPa and 3.38%, respectively

Key words: ZL101 alloy; trace element Cr; microstructure; mechanical properties
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