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Table1 Chemical composition of Fe-based JG-8 alloy powder (/%)

Fe Cr Si Ni C Mo Mn

76.14  17.59 0.55 4.57 0.31 0.51 0.33

Volume/%

D10=61.35 um / \
Dso=126.6 um L
Dgo=193.5 um \

/o

10 100
Particle Diameter/um

1000

BRIt IG-8 15 S AT SR 20 Aii Al LaoOs FURL T 3t

Morphology (a) and particle size distribution (b) of
Fe-based JG-8 alloy powder; Morphologies of LayOs;
particles (c) and 0.8%La,03 Fe-based composite powder (d)
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Table 2 Process parameters of laser cladding
Laser Laser
Feeding Scanning Overlap ower/ spot
rate/gmin®  velocity/mm s rate/% " W diameter/
mm
20 5 50 2.0 5
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Light path system LI %18 4 280 r/min, B [A]25 30 min. k3L JG-8 &
Fasesfcamn SH SRR GIEEEIR 3 AR, FE 2
Laser cladding head (RTEC UP-Lambda) il AARUBHE, f/H 3 4
ponder FE 197 8 AR B 452 T R XS BB JG-8 B ok
T 0 £ 125106 25 T R 0 AR B A5 0

2 HR5HE
2.1 HEEFREMUARSHT

Coating

Substrate

B2 obkmEid s s B3 NI E G R NE 3R LA
Fig.2 Schematic diagram of laser cladding process ANF La, 03 FRMERERMAS A =5 . W
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Fig.3 Microstructures of Fe-based composite coating with different La,Os3 contents: (al~a3) 0%, (b1~b3) 0.4%, (c1~c3) 0.8%, and
(d1~d3) 1.2%
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Fig.4 XRD patterns of the coating with different La,O3 contents

%3 [E 3a3~3d3 #RICZX AT EDS T4 R
Table 3 EDS analysis results of points marked in
Fig.3a3~3d3 (w/%)

Point Fe Cr C Ni (0] Si La

68.6 121 16.1 2.1 0.1 0.9

B 50.2 25.0 221 23 0.1

C 73.6 17.1 5.4 2.3 0.7 0.7

D 67.6 22.0 6.2 25 03 06 01

E 61.8 14.2 213 25 0.1 - 0.1
49.0 24.9 213 3.8 0.2 - 0.5
69.4 16.2 9.1 3.6 06 09 0.2

H 61.3 27.2 7.5 2.7 0.4 - 0.7
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Fig.5 Microhardness of substrate and composite coatings with

different La,O3 contents
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Fig.6  Friction coefficient curves of substrate and composite

coatings with different La,O3 contents
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Fig.7 Forces on the GCr15 ball and substrate during the friction

and wear experiment
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Fig.8 Volume loss of substrate and composite coatings with

different La,O3 contents
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Fig.9 Wear trajectory topography: (al, a2) substrate; (b1, b2) 0% La,O3 coating; (c1, c2) 0.4% La,Os coating; (d1, d2) 0.8% La,03
coating; (el, e2) 1.2% La,03 coating
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Effect of La,O3 on the Microstructure and Properties of Laser
Cladding Fe-based JG-8 Alloy

Wang Qiang*?, Yang Ju®, Niu Wenjuan®, Li Yangyang®, Zhang Kang*, Mao Xuan', Wang Yonggang®
(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

(2. Shaanxi Research Center of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Fe-based JG-8 alloy composite coatings were prepared by the laser cladding technology with different La,O3; contents on the
surface of 27SiMn steel substrate, and the effect of adding La,O3 on the structure and properties of Fe-based JG-8 alloy composite coatings
were systematically studied. The phase structure and microstructure of Fe-based JG-8 alloy composite coating were tested by X-ray
diffractometer (XRD) and scanning electron microscope (SEM) equipped with energy spectrometer (EDS) The hardness and tribological
properties of the Fe-based JG-8 alloy composite coating were analyzed and evaluated by a microhardness tester and a friction and wear
tester at RT. The results show that the addition of La,O; can effectively refine the structure and make the crystal grains transform from the
original columnar crystals to fine cellular crystals. The hardness of the Fe-based JG-8 alloy composite coating shows a trend of first
increasing and then decreasing with the increase of La,O3 content. Among them, the hardness(HV,3) (5327 MPa) of the 0.8wt% La,03
Fe-based JG-8 alloy composite coating is the highest. Compared with the Fe-based JG-8 coating without La,O5 adding, the hardness of the
0.8wt% La,03; Fe-based JG-8 alloy composite coating increases by 19.4%. In the friction and wear process, the main wear mechanism of
the Fe-based JG-8 coating without La,Os is adhesive wear and fatigue wear, while the main wear mechanism of the 0.8wt% La,O3 Fe-based
JG-8 alloy composite coating is abrasive wear. The 0.8wt% La,O; Fe-based JG-8 alloy composite coating has the lowest volume wear,
which is 22.9% of 27SiMn steel substrate.
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