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Fig.1 Morphology of 2A50 aluminum alloy powder
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Fig.2 Tensile specimen for heat treatment test: (a) specimen

prepared by LMD; (b) tensile specimen
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Table 1 Parameters of heat treatment process

No. Heat-treatment process
1# 540 ‘C/1 h+150 C/4, 8, 16,24 h
2# 520 ‘C/1 h+150 C/16 h
3# 540 ‘C/1 h+150 C/16 h
4# 560 ‘C/1 h+150 C/16 h
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Fig.3 Heat treatment process route of LMD 2A50 aluminum alloy
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Fig.4 DSC curve of the 2A50 aluminum alloy prepared by LMD

AR IR G 1 o-Al SERZL R, B35 My AR
B P Ak oy A, KK T HoE gk, B R £ . K] 5d~5f
43 ) N AE [ IR A 520, 540, 560 C AR JE B
PR G H . AEIF T LLE 2 [ i Ak 2 ) R A
RO ZE 23 H B A AR B ASE T R AR g W SRR, B
JEIH R, BT AL AR, b R R
i fm TR AL S R R A S AT R N,
SR AR E R D, A S AR B I
%, WEEBEVAIRER S, RO EALMR. &E5K- 4 F
DSC Mkl 2 A, JE 1 7 3k A Vs IR FE 2 N

KI5 WOLEALTTI 2A50 455 65U OM J SEM Fiit 4141
Fig.5 Microstructures of LMD 2A50 aluminum alloys by OM (a) and SEM (b~f): (a, b) as-deposited; (c) enlarged view of region B in
Fig.5b; solid solution treated at 520 ‘C (d), 540 “C (e), and 560 C (f)
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Fig.6 Morphologies and EDS mappings of LMD 2A50 aluminum alloy: (a) as-deposited and (b) solid solution treated at 540 C



- 2582 - Wi JmA RS TR % 51 %
S (620) 1601 ) As-deposited
A A A A
- ] s [[_ISolution-+aging —
= —I—
. SHA-560 C ® Al ,CuMg, 1Siz 3 ) 120
E —_SHA-540 C Al g
2 A ; SHA-520 C aMa.S1 A —
G £ sof
5] (004) S
£ (203)4210), ‘ . ks
A [} w
(111) (200) (220) E 40+
mA A Ao S
) F— S
[P 1 Y] T
20 30 40 50 60 70 80 0 L A L L L
2019 20 520 540 560

K7 WOGHEALTTIR 2A50 486 6 AR #d B 5 (1 XRD &
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Fig.8 Vickers hardness of LMD specimens aged for different

time
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Fig.9 Vickers hardness of LMD specimens under different
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Fig.11 Fracture morphologies of specimens under different conditions after tensile test at room temperature: (a, d) 520 ‘C/16 h,
(b, €) 540 "C/16 h, and (c, f) 560 ‘C/16 h
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Heat Treatment Process of 2A50 Aluminum Alloy Prepared by Laser Melting
Deposition Method

Zhao Yuhui*?2, Sun Libo***, Zhao Jibin*?, Wang Zhiguo™?, He Zhenfeng'?, He Chen*?
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)
(2. Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110169, China)
(3. University of Chinese Academy of Sciences, Beijing 100049, China)
(4. College of Material Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to improve the comprehensive mechanical properties of additive components, the heat treatment process of high
strength wrought 2A50 aluminum alloy was studied based on the laser melting deposition technology. The effects of different heat
treatment parameters on the microstructure and mechanical properties of additive samples were studied by X-ray diffraction (XRD),
scanning electron microscopy (SEM), microhardness tester and tensile test. The results show that the as deposited samples have obvious
columnar dendrite structure. After heat treatment, the coarse columnar dendrites fracture, and the grains begin to spheroidize and form a
uniformly distributed massive second phase at the grain boundary. Under the optimized heat treatment conditions (540 °C/1 h+150 °C/16 h),
combined with the solid solution strengthening of solute elements and the precipitation strengthening of the second phase, the average
values of yield strength, tensile strength and microhardness (HV) of the additive samples increase from 85, 207 and 889.55 MPa in the as
deposited state to 245, 321 and 1344.56 MPa after heat treatment, respectively.

Key words: 2A50 aluminum alloy; laser melting deposition; heat treatment; microstructure; mechanical properties
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