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25~40 um ) . Al (99.5%4fE, 25~40 um ) . TiB,
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1.2 REHIE

EHNBELRESNE, MBEZIERAE
32Cr3MolVINREIEIL70 mm x 70 mm x 10 mmAg<S
KR, ERNENITELE, ERFENEAE
DR ENER, BARRIIBEELRTER, Ak
HHRS, EETREENIRMEIEE RSN ESHITES
2. MARFERIPSEIES, BeERECAENSE
WZR2PR, RIBNE2R. BERRERBEET
ZJZ20 mm x 20 mm x 10 mmi<AK, ARSHES
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Table 1 Chemical composition of mixtures for coating

W /%
Wz FeAl TiB, Fe/AlIYEE K Lt
c1 100 0 1:1
c2 95 5 1:1
c3 90 10 1:1
c4 85 15 1:1

(a) Feky®

(b) AlB A

(c¢) TiB#A&

Bl Fe. AIFOTIB#RAISEMIAZSR
Fig. 1 SEM morphologies of Fe, Al and TiB, powders

F2 EREBALBEIZSH
Table 2 Extreme high-speed laser cladding process parameters

HOLTR KW H# R (m-min™) HeBE HAR/mm sk (g-min™) EEHI%
2.5 14 1 20 70
Rk BOEH P X e
AR FIEH ¢ E R EFENEE R I0.08~0.18 um/TiHH{TEEEREE
\\ // RIR
Wk 1.3 BN

AR X

frit

FeAl-TiB, X 4rif 2

32Ce3Mol VY

E2 BeEREEEREE
Fig. 2 Schematic diagram of extreme high-speed laser cladding
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( SCIR{Y28: HT-1000, =M FRIFERHEFABIREA
5)) . 220 NPEMEE ~, EaVHRERRNERE
BE5 mmAYALR B IR L TheEAIB R, BREN
294 m/s, FEERFIZH10mm, SEERA0IRISIRE 9600 °C,
MiztAT 87930 min, EEREIFERRREAEDK, FmEME
FEE (Ra ) 790.01 mm, BRI AITEN RSB
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Fig. 3 X-ray diffraction patterns of FeAl-TiB, composite coatings
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Fig.4 SEM image of cross-sections of C3 composite coating
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Fig. 5 The EDS analysis of C3 composite coating
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El6 FeAl-TiB,E&RENISEMEKR
Fig. 6 SEM image of FeAl-TiB, composite coatings
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Fig. 7 Microhardness distribution of composite coatings
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Fig. 8 Variation and average friction coefficient of FeAl-TiB, composite coatings
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Fig. 10 Two-dimensional and three-dimensional wear morphologies of FeAl coating and FeAl-TiB, composite coatings
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Fig. 11 SEM morphology of the worn surfaces of FeAl coating and FeAl-TiB, composite coatings
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Fig. 12 The EDS analysis of C3 composite coating wear surface
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Friction and Wear Properties of FeAl-TiB, Composite Coating Produced
by Extreme High-Speed Laser Cladding

ZHI Jun-min', WANG Shi-giang', ZHANG Kui*, MOU Guang-giang', PAN Guang-hao’, L1 Xiang’, CUI Yi-
dan®, CHI Xin-yu’, YUAN Jian-jun’

(1. Shandong Dongfang Engineering Co., Ltd., Zibo 255120, Shandong, China; 2. College of Intelligent Equipment, Shandong University
of Science and Technology, Taian 271001, Shandong, China)

Abstract:

To improve the friction and wear performance of FeAl-based composite coatings at high temperatures (600 °C),
different FeAl-TiB, composite coatings with varying TiB, mass fractions were in situ prepared on the surface
of 32Cr3MolV steel using an ultra-fast laser cladding process, with Fe powder, Al powder, and TiB, powder
as the raw materials. The phase composition, microstructure and wear mechanism of the composite coating
were studied. The results showed that the in-situ composite coating formed a good metallurgical bond with the
substrate. With the increase of the mass fraction of TiB,, the coating surface became denser, and the remelted
TiB, was distributed on the surface of the composite coating in the form of grid. The TiB, reinforced phase
can withstand the compressive stress and shear force during the friction process, which effectively improves
the wear resistance of the composite coating. When the mass fraction of TiB, is 10%, the friction coefficient
and wear rate of the composite coating are the lowest, and the wear resistance is the best. With the increase
of the mass fraction of TiB,, the wear mode gradually changes from plastic deformation to abrasive wear,
accompanied by oxidation wear.

Key words:
FeAl-TiB, coating; in situ synthesis; extreme high-speed laser cladding; wear resistance; wear mechanism
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