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Abstract With the IPG YLS4000 optical fiber laser, N-doped Fe-based amorphous composite coatings are prepared
on a high strength steel substrate by three laser processes. The three coatings show amorphous structure with
crystalline phase on them. The hardness, wear resistance and corrosion resistance of the coatings are evaluated,
indicating that the coatings have higher hardness, better wear resistance and corrosion resistance than substrate.
The coating 2 fabricated under laser power of 1.5 kW and laser beam scanning speed of 180 mm/min has the highest
amorphous phase content among the three coatings, and it also exhibits the best performance compared with the
other two coatings. The results show that proper laser process parameters are important and coatings with higher
amorphous phase content have better properties.
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Table 1 Composition of base material (mass fraction, %)

C Si Mn P S Al Nb Ti N

0.09 0.15 1.90 0.0035 0.001 0.03 0.045 0.07 0.005

V& A RER BB 4 40 U M FessNis SinsBia B 4 8 A, >R R B 4 100~200 H 75 Bl P9 19 6k kB2
(99.9%) K3 (99.5%) Fl 4k (B B4 5 B 43 5Ky 18 %) R Bk (Si B4 5 15k 43 0 hy 44.3% )45 43 B 9 2R 4 I — < L 491 ok
TTBCH B S R AR L TR BREE (2 IR A 5],
2.2 BEMBMHOERKEREALLIE

P2 BREBIR G ¥ AT WIE B & S AR A 3 48 S B e A7 B A AR B, SR 5 1 R AL B & 4 b
AT 2 = s AN SR R 0 . SR IPG YLS4000 't £F 30 48 X 15 2 bR E AT OB AL B 0B 48 B HAR
4 mmo KEIR GBI G A K ARG 45 700 8 ) BSORIIR | T 7 A T U T v B RA b 3R T, TR Y R Y
J 1 mm, [ AR TR  BOGAIE T2 A A S AR T FUH R R AT ORI B SRS I K
B JG R AR B TS BT RS . B kA4l AN By B R AV i R P 0K i o8 8 L/min, H
R AL T2 RO C b BT 2 280 6 2 fr s

2 BE AW AR R RHOCL T T 2

Table 2 Nitriding process and laser process for master alloy powder

Nitriding process Laser process
Cladding materials Coating number
Time /h Temperature /C Power /kW Scanning speed /(mm/min)
1.0 72 1
FesNisySisBiy 2 500 1.5 180 2
2.5 360 3
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Fig.1 Macroscopic morphology of coatings
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Fig.2 Typical metallurgical structure of coatings
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Fig.3 XRD patterns of coatings prepared by different laser processes
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Table 3 Amorphous phase fraction in coatings prepared by different laser processes

Coating number 1 2 3
Amorphous phase fraction /% 76.2 85 30.8
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Fig.4 Microhardness for coatings 1, 2, and 3 from Fig.5 Volume loss of three coatings and substrate
surface to substrate in wear test
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Fig.6 Potentiodynamic polarization plots of three coatings and substrate
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Table 4 Potentiodynamic polarization parameters of three coatings and substrate

Parameters Coating 1 Coating 2 Coating 3 Substrate
E.oe ImV -615 -585 -691 -1117
Lo I(A/cm?) 0.255 0.025 0.988 29.4
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