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Abstract: M2052 alloys can absorb external vibrational energy, thereby reducing machine system vibration and noise. The
utilization of laser powder bed fusion for the preparation of M2052 alloys holds promise for meeting the service
requirements of aerospace precision equipment. The fundamental forming process characteristics of the M2052 alloy were
systematically investigated, the factors leading to defect formation were explained, and the microstructure and phase
composition of the M2052 alloy were analysed. An evaluation of the tensile properties was then conducted on the basis of
these findings. These results indicate that the process window for the laser powder bed fusion of the M2052 alloy is
exceedingly narrow. A lack of fusion occurs because of insufficient laser input energy, whereas the occurrence of cracks is
attributed to inappropriate parameter combinations. The as-deposited alloy displays fine cellular dendrites, along with a
trend of columnar crystal growth, exhibiting a pronounced[100] grain orientation and forming a single y-(Mn, Cu) solid
solution phase. The yield strength is (345+5) MPa, the ultimate tensile strength is (404+2) MPa, and the elongation is

Y75 B #3:2024-06-14

E&£ WA BHRKE LWL RI(2022YFB4600300 , 2022YFB4600301 ) 5 75 12 KR {6 2% B JL il BF 58 391 H (G2022WD) 5 [ 5 [ S8 B 2% 3k 4
(52175364 ; 5 & £ AR B 5 E 8 9080 = [ EWF50 IR (2023-QZ-04)

fEE B Iv: 22 20748, 2000 4F 4 B AR L B 58 77 1) ki P R 42 T8 O B4 A4 1 1 . Email: yijiepeng@mail.nwpu.edu.cn

WBIRAERR A ,1979 FA, W JOR. F 98 O ) D i Tk R 4 TR OGS B ) 1 5 P ) 3 B R i SR Al S R O
Email:tanhua@nwpu.edu.cn

SIRAER: Z 2N R RS GO s S TRAR TR R MR R, OB R R Al M2052 & 4 BUE REPE BC2H LR R SR [T].
P i H AR 2024, 45(8): 772-782.
PENGY J,ZHOUF,FENGE H, FAN W, FENG Z, DANGM J, TAN H, ZHANG F Y, LIN X. Research on the forming characteristics,
microstructure and properties of M2052 alloy via laser powder bed fusion[J]. Foundry Technology, 2024, 45(8): 772-782.

hEIM  hitps://www.cnki.net



SRl ESpRI ]

(EEIE A )08/2024

BER,EH R IRE M2052 & & F 45 M B A A BE T <773

5.21%=+0.57% at room temperature, demonstrating characteristics of brittle fracture. The primary reasons for M2052 alloy

brittle fracture are the formation of numerous microcracks and holes.
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Tab.1 Chemical composition of the M2052 alloy powder
(mass fraction/%)

Element Cu Ni Fe (@) C Mn
Content 22.09 4.87 2.02 0.09 0.019 Bal.
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&1 M2052 & 4 M AR RHE < (a) B AR IE S 5 (b) B AR RLAR 43 A1
Fig.1 The characteristics of the M2052 alloy powders: (a) powder morphology; (b) size distribution
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Tab.2 Changes in the laser power and scanning speed
during the experiment

Laser Scanning speed/(mm-s™)
power/W 400 600 800 1000 1200 1400
100 9259  61.73 4630 37.04 30.86 26.46
150 138.89 9259 69.44 5556 4930  39.68
200 185.19 12346 9259 7407 61.73 5291
250 231.48 15432 11574 9259 77.16  66.14
300 277.78 185.19 138.89 111.11 9259  79.37
350 324.07 216.05 162.04 129.63 108.02 92.59
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%, R bR E G AR T 28 7 ik AT ARl il 25 . D6 )E
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f# 5% (optical microscope, OM) T A 4% K14 , I+ >k
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Bl 2 REIZEAE T M2052 & 4 1 B8 I
Fig.2 The forming quality of the M2052 alloy under different parameter combinations
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Fig.3 Variation in the relative density and hardness of the
M2052 alloy
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Fig.4 OM and SEM images of cracks: (a) OM image; (b) SEM image
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A5 Bk ZOiBA M2052 A4 XRD A%

Fig.5 XRD patterns of powder and as-deposited M2052 alloys
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Tab.3 ICP test results for the as—deposited M2052 alloy
(mass fraction/%)

Element Cu Ni Fe O C Mn

Content 23.36 5.78 1.84 0.178  0.022  68.55
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Fig.6 EBSD analysis results of the M2052 alloy: (a) inverse pole figure; (b) misorientation distributions; (c) KAM figure; (d) grain
aspect ratio distributions; (e) pole figures
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Fig.7 The microstructure of the M2052 alloy: (a~b) SEM images along the building direction
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Fig.8 Room-temperature tensile results of the M2052 alloy: (a) engineering stress-strain curves; (b) tensile performance comparison of
the M2052 alloy under different processes
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Fig.9 Room-temperature tensile fracture morphology of the M2052 alloy: (a~d) fracture morphology at different magnifications
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