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Effect of Annealing Treatment on Microstructure and Mechanical
Properties of CrAIN Hard Coating
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Abstract: The CrAIN coating was prepared on the surface of high speed steel by multi-arc ion plating and annealed at
different temperatures. The effects of heat treatment on the microstructure, mechanical properties and friction and wear
properties of the coating were investigated by scratch tester, hardness tester, scanning electron microscope (SEM), X-ray
diffraction (XRD) and friction and wear tester (UMT-3). The results show that after annealing, the hardness of the coating
decreases, the roughness increases, the Cr and Al elements decrease, and the O element content increases. The grain
coarsening occurred after annealing. The CrAIN coating annealed at 700 ‘C has higher hardness, excellent binding force
and the lowest friction coefficient. The coating has excellent wear resistance and friction reduction performance and high
temperature stability. After annealing, the wear mechanism of coating changes from abrasive wear to abrasive wear and

adhesion wear.
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Tab.1 Process parameters of CrAIN coating
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Fig.1 Thickness and roughness of coatings at different annealing
temperatures
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Fig.2 Cross section morphology of CrAIN coating at room
temperature before (30 ‘C) and after 600 ‘Cannealing
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Fig.3 Line scan element distribution of CrAIN coatings before and after annealing
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Fig.4 XRD patterns of CrAIN coatings before and after
annealing
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temperatures




+814- FOUNDRY TECHNOLOGY

Vol.42 No.09
Sep. 2021

100 pm

B 6 700 ‘CiR k J5 CrAIN %2 i IR IE 5
Fig.6 Indentation morphology of CrAIN coating after annealed
at 700 'C
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Fig.7 Scratch topography of CrAIN coating annealed at 700 ‘C
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Fig.8 Acoustic emission signal curve of coatings at different
annealing temperatures

(a)3B K Y Y B 10 7E 3 1
B 10 BB IR fOWL IR 551
Fig.10 Micromorphology of wear marks
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Fig.9 The variation of friction coefficient of coating with time
under different annealing temperatures
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Tab.2 The composition of the micro area on the surface of
the wear mark

JLHE alX b X c X d X e X fX
Ct 32.02 6.46 23.18 27.38 2.60 10.06

Al 24.85 1.94 18.15 18.01 - 5.99
N 16.49 - 10.94 9.77 - 271
C 5.24 3.54 5.59 715 433 8.73

Fe 11.29 66.35 26.39 22.63 65.75 48.10
O 10.11 21.70 15.75 15.06 27.31 2441
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