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Effects of Sc Content on Microstructure and Mechanical Properties of Z1.101 Alloy
Shi Bo, Cui Xiaoming. Wang Wei, Bai Pucun
(Materials Science and Engineering College, Inner Mongolia University of Technology)

Abstract: The effects of different Sc contents on microstructure and mechanical properties of Z1101 alloy were in-
vestigated by OM, SEM and TEM. The results reveal that when the Sc content is 0.3% , the grain size of a-Al
can be refined and the morphology of eutectic silicon can be improved. Meanwhile, the Rockwell hardness(HRC) ,
tensile strength and elongation of the alloy reach maximum values of 29, 197.95 MPa and 11.06%. After adding
Sc in ZI.101 alloy, Al;Sc phase can be generated to act as heterogeneous nuclei to refine grain size remarkably.
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Fig.2 OM of primary a-Al phase in Z1.101 alloy with different Sc contents
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Fig.3 SEM images of eutectic Si phase in Z1.101 alloy with different Sc contents
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-

10 um

10 um

10 um

(a) Mg T &% (b) Al &% (o) Sit#

-

2% Mg
90% Al
B6% Si

] iOpm

1% Sc

1% Fe

10 um

(D BxEZ@mafHH
BT B E

(e) Sc &

() Fe &

BH5 Sc&EHN0.3%8 ZLI0Ol &2 A X BAME R

Fig.5

24 HFMEESH

Kl 6 ATE Sc & iR ZL101 4 4 By 4 [ R E
A LAE . ZL101 54 FERE S Sc i in & 3 . 2 8L
FEHTMIG NS, 2 Se F i 0.3% I, & 4 il
JE(HROME &R KN 29, K& T Sc BRI RE e
A SUAHTE B, 40 14 KL, AT 588 b 6 4%, fff A B2 14 o
TS gk 2 9 Se W 2 i o- AL A AL A SioARAL L, S
BB 40 A,

200 f
285
5 8O
L 2751
B 70t

265

260 F

0.1 0.2 03 0.4 0.5 0.6 0.7 0.8
w(Se)%
B 6 RFE Sci4FTF ZL101 &4y E

Fig.6 Hardness of Z1L101 alloy with different Sc contents
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Surface scanning results of Z1.101 alloy with 0.3% Sc contents
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Fig.7 Mechanical properties of Z1.101 alloy

with different Sc contents
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Fig.8 SEM images of fracture morphology of Z1.101 alloy with different Sc contents
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Effects of Heating-aging on the Microstructure and Properties of 7050 Aluminum Alloy
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Abstract: The effects of different heating-aging process at initial temperature of 100 C on hardness, conductivity,
room temperature tensile properties and microstructure of 7050 aluminum alloy were investigated. The results in-
dicate that the average size and size range of precipitates are increased continuously with the increase of the final
aging temperature at the heating rate of 20 ‘C/h, which is larger than that at 40 ‘C /h when the final aging tem-
perature is 200 ‘C. The hardness and room temperature tensile properties of the 7050 aluminum alloy are firstly
increased and then decreased with the increase of precipitate size, and the fracture is characterized by mixture of
intergranular and transgranular fracture. Meanwhile the conductivity is increased with the heating-aging process.
The 7050 aluminum alloy with excellent strength and corrosion resistance can be obtained by adjusting the heating
rate and final aging temperature, which requires short aging time.
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