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Fig.1 Real-time coefficient of friction vs time of YG6/YG8/YG12 with different magnetic field intensities: (a) YG6, (b) YGS, and (¢) YG12
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Fig.2 Average coefficient of friction of YG6/YG8/YG12 with

different magnetic fields intensities
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Fig.3 In-situ SEM images of the cemented carbide samples before untreated (UT) and after magnetic field treatment
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Fig.6 Morphologies of TC4 samples corresponding to YG12: (a) UT, (b) 0.5 T, (¢) I T,and (d) 1.5 T
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Table 2 EDS analysis results of marked positions in Fig.7

Content/wt%
Position

Ti O Co \% w Al
1 69.15  30.67 0.18 - - -
2 8545 13.83 0.19 0.21 - 0.32
3 8042 348 1.96 14.14 - -
4 5459 17.10 250 2460 094 0.27
5 78.86  20.74 - 0.11 - 0.30
6 83.94 15.12 - 0.24 0.70 -
7 8729 1043 1.70 - 0.34 0.24
8 85.78 1145 1.86 - 0.60 0.31
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Fig.8 SEM images of wear surface on cemented carbide balls
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Fig.9 SEM images (a—b) and EDS element mappings (c) of wear surface on WC-C cemented carbide balls
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Fig.11 Phase distributions of the WC-Co cemented carbide
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Table 3 Phase compositions of Co phases in cemented carbide before and after 1 T magnetic field treatment (wt%)

Phase YGo6 YG8 YGI12
uT 1T uT 1T uT 1T
a-Co(fec) 0.00167 0.0166 0.329 0.01 0.277 0.0225
&-Co(hcep) 0.0817 0.124 0.0794 0.113 0.106 0.106

A RHRITEYE AT R 1 it B - BB HOAFAE , KAM th i ) B AR 8 5 ok R 5 55 3
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Fig.12 KAM images of the cemented carbide before and after pulsed magnetic treatment
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Effects of Pulsed Magnetic Field Treatment on Tribological Properties of Cemented
Carbide/Titanium Alloy

Chen Zhe', Xu Yangyang®, Yan Qiaosong', Chen Yitong’, Zhang Lin', Wu Mingxia', Liu Jian'
(1. School of Mechanical Engineering, Sichuan University, Chengdu 610065, China)
(2. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)
(3. Teaching and Experiment Center for Fundamental Computer Courses, Sichuan University, Chengdu 610207, China)

Abstract: WC-Co cemented carbide balls with different cobalt (Co) contents were modified by pulsed magnetic field. The effects of pulsed
magnetic field treatment on tribological properties of YG6/YG8/YG12-titanium alloy (TC4) were investigated by reciprocating friction machine
and SEM. The results show that pulsed magnetic field treatment can effectively reduce the coefficient of friction (COF) of YG cemented carbides-
TC4 titanium alloy friction pair. Main wear forms are adhesive wear and oxidation wear. Different intensities of pulsed magnetic field change the
energy amount generated. Taking YG8 as an example, the average COF are reduced by 20.5%, 29.7%, and 25.9%, after the magnetic 0.5, 1, and
1.5 T treatments, respectively, compared with that without treatment. At magnetic field intensity of 1 T, the average COF of YG6, YG8, YGI12
cemented carbide decreases by 19.5%, 29.7%, 20.1%, respectively. With the increase in Co content, the effect of the magnetic field treatment
increases first and then decreases, and the magnetic field response is the most significant when the Co content is 8wt%. As an external energy,
the pulsed magnetic field used on cemented carbide causes the Co phase from a-Co to ¢-Co and thus results in dislocation proliferation; as a
result, the ability of cemented carbide to resist plastic deformation is improved, and the corresponding macro-phenomenon is an increase in
strength and wear resistance, so that the friction performance is finally improved.
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