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Macro morphology of FeCrNiCu alloy powder at

Fig.1

initial state
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Table 1 Composition of test material (/%)

Material Ni Cr Cu Mn Si Ni C Fe
45 steel 0.15~0.25 0.15~0.25 0.10~0.25 0.50~0.80 0.17~0.37 0.42~0.50 Bal.
FeCrNiCu alloy 4.52~4.62 11.77~12.87 2.52~3.80 0.30~0.90 0.58~0.68 4.52~4.62 0.14~0.25 Bal.
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Fig.2 Forming process of with cylinder structure variable radii
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Fig.3 Overall shape of cylindrical structure with variable radii

after laser cladding forming
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Fig.4 OM images of cylinder structure with variable radii: (a) top cladding layer, (b) middle cladding layer, (c) bottom cladding layer,

and (d) interface
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Fig.6 Microhardness distribution of the forming layer of the

cylinder with variable radii
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Fig.7 Size of the cladding layer tensile sample

Fig.8 Sampling mode of the cladding layer (a) and morphology
of part samples (b)
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Table 2 Tensile experiment results of the specimens in

different directions (MPa)

Sample type Sample number Test value Average value

1060
1070
1030 1037
1010
1015

Longitudinal
cladding

960
840
800 840
780
820

Transverse cladding

b A W NN = B W N -
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Fig.9 Process curves of longitudinal and transverse tensile

experiment of forming layer
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Fig.10 Sample size of laser cladding layer for laser impact

experiment
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Table 3 Experiment results of impact toughness of FeCrNiCu

alloy layer at room temperature

Sample No. Impact energy/J  Impact toughness/kJ-m™
1 10.38 519.04
2 14.55 727.54
3 12.67 633.62
4 11.98 599.03
5 10.22 511.08

Average value 11.96 598.02
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Process and Mechanical Properties of FeCrNiCu Alloy Cylinder with Variable Radii
Prepared by Pulsed Laser Cladding Forming

Ren Weibin'?, Cao Qinglin', Zhuang Bailiang®, Chen Shixin'
(1. Changzhou Key Laboratory for Remanufacturing, Jiangsu University of Technology, Changzhou 213001, China)
(2. Jiangsu Branch of China Academy of Machinery Science & Technology Co., Ltd, Changzhou 213164, China)

Abstract: Aiming at the outer and edge collapse of the cylinder with variable radii prepared by laser cladding forming, the decrease of the
mechanical properties caused by the thermal accumulation effect. optimized path and process of FeCrNiCu alloy cylinder by pulsed laser
forming were put forward. The direct cladding forming of the cylinder structure with variable radii was realized, and the good structure
and mechanical properties of the structure were verified. The results show that the top of the forming layer is fine and dense equiaxed
crystal structure, the middle of the forming part is composed of dendrites with a certain directional growth trend, the bottom of the
forming part is composed of cellular crystal, and there are granular Cr;C; enhanced precipitates inside and between the crystals. The
highest microhardness (HV,,) of the coating is 6750 MPa, and the microhardness (HV,;) of the coating is mainly distributed in
5540~5760 MPa. The maximum longitudinal tensile strength of the forming layer is 1070 MPa, and the tensile strength ranges from 1010
to 1070 MPa. The maximum transverse tensile strength of the forming layer is 960 MPa, and the tensile strength ranges from 780 to 960
MPa. The impact toughness distribution of the coating is 511.08~727.54 kJ-m™, and the excellent mechanical properties of the forming
part are verified by the relevant mechanical experiments.

Key words: pulsed laser; FeCrNiCu alloy; laser cladding; mechanical property

Corresponding author: Ren Weibin, Ph. D., Lecturer, Changzhou Key Laboratory for Remanufacturing, Jiangsu University of Technology,

Changzhou 213001, P. R. China, E-mail: renweibin100@163.com



