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Effects of Ti, Sc, Zr Joint Addition on Microstructure and Properties of

7005 Aluminum Alloy
Ni Peixiang', Xing Yi*, Sun Jun', Wang Lei', Zuo Xiurong®

(1.Institute of Tianrun Crankshaft Co.,Ltd.; 2.Shandong Weihai Housing Provident Fund Management Center;

3.Key Laboratory of Material Physics Ministry of Education, Zhengzhou University)
Abstract ; Microstructure and properties of 7005 aluminum alloy with Ti, Sc and Zr compound modification before
and after deformation were investigated by optical microscope, scanning electron microscope, hardness tester,
MTS810 servo hydraulic testing machine and EDS energy spectrometer. The results indicate that 7005 alloy modi-
fied by joint addition of Ti, Sc and Zr possesses the finest grain size as well as optimal strength, elongation, and
electrical conductivity, which has better effects than those by single refine or Sc and Zr joint addition. The tensile
strength and elongation of the alloy are increased by 24% and 55% than the national standards, respectively,
which is mainly attributed to the formed primary Al, (Sc, Zr,—,) and Al; (Sc, Ti,—,) particles coherent with the
matrix during solidification, playing a role of heterogeneous nucleation, thus refining the grain. LLarge amounts of
dispersed Al; (Sc, Zr,—.) particles with high thermal stability are precipitated in alloy after homogenization and
solution treatment, which is coherent with matrix, enhancing the hardness and strength.
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Fig.1 Microstructures of as-cast alloys with different refiner treatment
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Fig.2 Microstructures of as-cast alloys with different refiner treatment

555



R Fh B3 MA@

2023 4F4H 43 B 4 W

Tl A AL S A 4 B ok LR . 20 330 pm T HL
A B MR IB A B B B2 05 23 pm; GRAL 4ii 4
Ja 5 4B I OB AR X B2/, 20 170 pme, HUBE i A8 A0 AR
A AE AR 2 19 pm SeZr A Ti L Se Zr 40L&
RN ELAR M 20 0 50 pm H 35 pm I HIJGAR
Ao WA AR AR BE Y T 204 deoRL 19 808 LR L AT
B MACRCR W] R . Se Zr e i Ak L B Al Ti /9 264k
P 245, i, S Ze S US I s i) 20 AL 80CR 5 B

(a) GRAI fm e

(b) Sc.Zr mit
A3 FR@its X TF 7005 &4 SEM % #
Fig.3 SEM morphologies of as-cast alloys by different refining methods

x2 3cHim A BEES
Tab.2 Energy spectrum analysis of point A in Fig.3c %

Mg Sc Ti Cr Mn Zn Zr Al

0.16 3.77 0.85 - - 2.37 14.77 78.07

(b) GRAI @4k
B4 FR@mTXT 7005 52H EEH T HRAHEE G L2MHER

Fig.4 Microstructures of 7005 alloys after deformation and heat treatment by different refining methods
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Ti Content on Improvement of Mechanical Properties of Lower Crankcase
Zhao Yuliu', Xu Yiwu?, Zhan Fengwei*, Zhou Haijun', Xue Xiaojiang', Qian Zhian',
Wang Peijian', Zhang Sen', Kang Yangyang', Chen Hanming’
[ 1.Guangdong Hongtu(Nantong) Die-casting Co., Ltd.; 2.GM China; 3.Nantong Hongjin Metal Aluminum Co., Ltd.]
Abstract:In view of the lower cylinder housing for the new generation engine, the tensile strength and yield
strength of the alloy are the higher than other products in performance. Therefore, the final target can be achieved

by constantly adjusting the chemical composition of liquid aluminum and the process parameters of die casting.

Key Words: Chemical Composition, Mechanical Properties, Processing Parameter
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