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Abstract: Aluminum bronze alloys are widely used in marine industrial fields such as ship propellers, high-
pressure pump bodies, and valves due to their excellent mechanical properties, cavitation resistance, and
corrosion resistance. However, traditional casting processes have drawbacks in the preparation of aluminum
bronze alloys, including long production cycles, high costs, and low part precision, and the as-cast alloys
are prone to internal porosity, shrinkage cavities, and surface slag inclusions. As a novel advanced
manufacturing technology, laser additive manufacturing enables rapid forming of metal components, and its
rapid cooling process facilitates the formation of fine grains, thereby improving alloy performance,
demonstrating great potential and broad prospects in the preparation of aluminum bronze alloys. This paper
focuses on two processes, selective laser melting and laser melting deposition, introduces the laser additive
manufacturing processes for aluminum bronze alloys and the associated challenges, reviews recent research
achievements both domestically and internationally on process characteristics, microstructure, and
properties, analyzes the main existing problems and research gaps, and finally points out that expanding the
variety of aluminum bronze alloy materials for laser additive manufacturing, optimizing laser process
parameters, and controlling defects during the forming process are key directions for future research.
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Fig.1 Influence of laser power and scanning speed on monorail morphology
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(a)wide track, P, =300 W ,u,=200 mm/s; (b)narrow track, P, =300 W ,u,=700 mm/s; (¢ )irregular track , P, =300 W ,v,=1200 mm/s;

(d)balling effected track, P, =300 W, v,=3000 mm/s; (e)marked areas correspond to i: wide track,ii:narrow track,

tii:irregular track, iv: spheroidized track, v:unmelted powders
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aluminum bronze alloy samples and corresponding EDS element diagrams

(a)as-deposited ; (b)heat-treated
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Table 1 Mechanical properties of aluminum bronze alloy prepared by LAM process
Method Alloy Post-processing I\Y/[ililf stength/ UTS/MPa Elongation/% HV Ref.
SLM Cu-10Zn 203.4 269.2 26.4 [23]
C63000 As-deposited 858+15 1123410 2.7+0.3 [35]
Heat-treated 531+4 807+3 1843
95800 As-deposited 781470 1071+10 3.61+0.6
Heat-treated 400+25 714410 33.6+0.3
CuAll0Fe3 575-595 384.1 [15]
Cu9Al4Fe3Ni As-deposited 479+13.39 1.49+0.07 393+28.86  [34]
Heat treatment at 600 °C for 1 h 794+4.43 3.38£0.001  267+29.85
Heat treatment at 700 °C for 2 h 654+0.66 14.81+0.18 205+28.74
Cu-Al-Fe-Ni-Zn 479 1.49 393 [29]
C18150 As-deposited 21347 262438 31+3 [63]
Aged at 480 °C for 4 h 40447 501+9 20+1
Cu-15Ni-8Sn 522 653 17 [24]
Cu-13.5A1-4Ni-0.5Ti 541426 7.63+0.39 267.1-289.1  [28]
LMD NAB/15-PH Transverse 418.45 754.64 10.1 [53]
Longitudinal 548.68 854.57 4.32
Cu-9Al-5Fe-5Ni 593-713 769-949 12 [45]
Cu-9Al1-4Ni-3.5Fe-0.5Mn Transverse 645+5.7 21.2+1.5 188 [46]
Longitudinal 637+9.9 26.0+1.0
Cu-30Ni Cu-30Ni 317.16 240.49 13.9 [56]
Cu-30Ni/C71500 229.08 258.72 3.37
C71500 374.90 233.39 31.5
NAB powder Top(L) 319.24-10.20 756.943.850 28.3440.67 [61]
Top(T) 314.049.470 740.4412.78 22.8140.64
Middle(L.) 391.14+12.43 798.2+6.500 24.50+1.10
Middle(T) 334.94-3.360 753.3+£5.710 26.774+1.28
Bottom(L.) 527.7£11.10 887.84+12.94 17.564+1.28
Bottom(T) 480.14+16.21 842.8412.43 14.9840.75
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