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Design and analysis of the cladding powder for laser direct writing signs

LIU Jia-liang , LIU Shun-hong, WU Yong-liang, DUAN Yuan-wei
(College of Matetials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; In order to develop special cladding powder for laser direct writing signs, and obtain convex shaped logo on

weathering steel Q450NQR1 used in railway freight cars, based on uniform design and optimization, the composition of alloy powder

was analyzed in theory and confirmed in experiments, and the data of appearance, hardness, corrosion weight loss and corrosion loss

rate were obtained for different component. The results indicate that when the mass fraction of alloy composition is w(Ni) =0.20 ~
0.22) ,w(Cr) =0.14 ~0. 155,w(Si) =0.01 ~0.015,w(B) =0.005 ~0.006, and Fe as the remainder, the obtained cladding

layer has beautiful appearance, metallurgical honding with the substrate, and better atmospheric corrosion resistance than the hase

metal. The result is helpful for application of the system of laser direct writing signs on railway wagons industry.
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Table 1 Nominal composition of Ni25A

chemical elements Cr Si C B Fe Ni
mass fraction  0.02~0.05 0.025~0.035 <0.01 0.012~0.016 <0.15 balance

A 2. RS SWARE T WP BT, BREH
RKEEA W74 Cr,Si, B, Fe, 2B E D ECY
0.02 EBHH A CaF, HATHAREE LK, Kb B oo
ENEESBUE(LIEE N 0.011 ~0.038,Si 24 0.013 ~
0.036,Cr 4 0. 15 ~0. 30, &I E 0 Fe #H71H %,
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Table 2 The third round formulation design

formula 45 silicon ferrob- ferrochr-

. iron/g Ni/g
number steel/g oron/g omium/g

14 1.1 2.5 21 26.4
15 0.52 2.28 12.5 29.7 5
16 0.52 2.28 12.5 25.2 7.5
17 0.59 3.64 12.5 25.77 7.5
18 0.59 3.64 12.5 28.27 5
19 0.57 1.36 12.5 28.07 7.5
20 1.1 2.5 21 21.4 5

B4 EASERER AR, 848 Bk
3SHER, BES M AN EE S EA:
w(B) =0.004 ~0.01,w(Si) =0.012 ~0.022,w(Cr) =
0.10 ~0.28 ,w(Ni) =0. 15 ~0. 30, 4l Fe, BAKLSY

W3,
Table 3 The fourth round formulation design

formula 45 silicon ferrochro- ferrob- ) )
) Ni/g  iron/g
number steel/ g mium/g oron/g
B-1 0.89 12.34 1.365 11 24.405
B-2 0.9417 17.34 1.911 15 14.8073
B-3 0.9933 22.34 0.91 10.5 15.2567
B4 1.045 10.34 1.456 14.5 22.659
B-5 1.097 15.34 2.002 10 21.561
B-6 1.148 20.34 .001 14 13.511
B-7 1.2 8.335 1.547 9.5 29.418
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continue

formula 45 silicon ferrochr-
number steel/g omium/ g ferroboron/g Ni/g  iron/g
B-8 1.252 13.34 2.093 13.5 19.815
B9 1.303 18.34 1.092 9 20.265
B-10 1.355 23.34 1.638 13 10.667
B-11 1.407 11.34 2.184 8.5 26.569
B-12 1.458 16.34 1.183 12.5 18.519
B-13 1.51 21.34 1.729 8 17.421
B-14 1.562 9.335 2.275 12 24.828
B-15 1.613 14.34 1.274 7.5 25.273
B-16 1.665 19.34 1.82 11.5 15.675
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Fig. 1 Morphologies of the coating with different powders

a—medium carbon ferromanganese powder b—nickel base powder Ni25
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Fig.2 Morphologies of the coating with different formulations
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Fig.4  Part morphologies of optimize formulation
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Fig.5 Microstructure of cladding layer and heat affect zone(400* )

a—microstructure of cladding layer b—microstructure of heat affect zone
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Fig. 7 Corrosion loss rate
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