%25 B 8 TEFEREEFR 2015 4 8 J1
Volume 25 Number 8 The Chinese Journal of Nonferrous Metals August 2015

TEHES: 1004-0609(2015)08-2190-06

b [a) F 37 7% RO B T3 CrN R
2 A H 20 R T g T [k E RO =2 i

REHELE, EXHC, TE', Her!, REBE’

(L HEREEE SEOTT & AR S EUEE, JER 1100165
2. REFT RS =AM BRI E SRS, K& 116024;
3. mEBEEL SR SmE S E, YEk 110016)

% ZE. RHAMIZNS RIS TR, Wi SR A THEA 5 5 M i, 75 2024A1 S54RI CeN
PR, WFSTREIA SR BN TR B AN 2 A B AT S i ME e RS . 5 R BEE RGOSR E RO N, CrN
L5 B Cr,N 5 CeN [FIRG AHE W AR 4 CoN (W —HH S5 s A W v IR DB S W e, bR i)
SRPEIBEIN, ISR I /INRURL ) B W D, R RS UKL B TG N s CoN i) Aol 5 A s A8
TEWEZ R 7960 A/m INGER AL, 2350 23.9 GPa 5 392.6 GPa; CrN I 1) B AR AR Ak ith % (1) 55 et Hafor B 5
TE 3758 32 (R 1 T S8 0 i i BRAI, FETEIZ R 3184 A/m I, BT SRME, RN EA B0 bk

YRR CrN WM fid%: BN T4 WS Rt

RESES: TB43; TG174; TGl15 XHEkFRERD: A

Effect of axial magnetic field on microstructure and
corrosion properties of CrN films prepared by arc ion plating
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Abstract: The CrN films were prepared using magnetic field-enhanced arc ion plating on 2024 Al alloy substrates, and
the effect of axial magnetic field intensity behind the cathodic target on microstructure, microhardness and corrosion
properties of film was investigated. The results show that, with the increase of the magnetic field intensity, the complex
structures of Cr,N and CrN phase in the CrN films change to single phase of CrN, magnetic field has obvious effect on
surface morphologies of film, the number of smaller particles reduces and the number of larger particles increases. When
the magnetic field intensity is 7960 A/m, the microhardness and elastic modulus of the films reach the maximum values,
which are 23.9 GPa and 392.6 GPa, respectively. The corrosion potentials of polarization curves firstly increase, and then
decrease with the increase of the magnetic field intensity. The maximum value of the corrosion potential is obtained at the
magnetic field intensity of 3184 A/m, namely, corresponding to the best corrosive resistance.
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Fig. 1 Surface SEM images of CrN films deposited at different magnetic field intensities: (a) 0 A/m; (b) 1592 A/m; (c) 3184 A/m;

(d) 7960 A/m
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Fig. 2 XRD patterns of CrN films deposited at different

magnetic field intensities
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Fig. 3 Hardness(a) and elastic modulus(b) of CrN films at

different magnetic field intensities
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Fig. 4 Polarization curves of CrN films deposited at different

magnetic field intensities
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Table 1 Corrosion potential and corrosion current of CrN

films deposited at different magnetic field intensities

Magnetic field  Corrosion potential, Corrosion current,
intensity/(A-m™") o/V J/(uA-cm )
0 —0.575 8.8330
1592 —-0.59 9.9085
3184 —0.563 6.4597
4776 —0.605 11.777
7960 —0.603 10.309
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