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Table 1 The mass fraction of chemical composition in
WC-Co cutting cemented carbide matrix
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Fig. 1 The curves of Co’" concentration in cemented
carbide soaking solution under different pH conditions
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Fig. 2 Open circuit potential diagram of cemented
carbide immersed in different pH cleaning agents
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Fig.3 Electrochemical impedance spectroscopy of cemented carbide immersed in different pH cleaning agents
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Fig. 4 Equivalent circuit diagram of impedance spectrum
of WC-Co cemented carbide
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Table 2 Equivalent circuit parameters of WC-Co cemented carbide under different pH cleaning agent conditions

pH R/(Q + cm’) 0/(Q" - em™) n R/(Q + cm’) 0,/(Q" - ecm™) 1, R/(Q + cm’)
10 43x10° 1.7x10° 0.92 5554 3.1x107" 0.78 6.9 x 10°
11 1.1x107 44x10° 0.88 2261 1.7x 10 0.88 32x10*
12 8.7x10™ 1.5x107 0.66 562 26x107" 0.89 1.4x 10"
13 6.7x107 46x107° 0.49 73 6.4x107" 0.92 1.0x 10*

®3 AFEpHFEEXFELET WC-Co-Cr BEREEHMFURBESH

Table 3 Equivalent circuit parameters of WC-Co-Cr cemented carbide under different pH cleaning agent conditions

pH RJ(Q - cm?) 0/(Q7 - em™) n R/ + cm’) 0,/(Q7" + em™) n, RJ(Q + cm?)
10 1.6x10° 6.4%x10° 0.91 4720 0.4x10™ 0.79 1.9x10°
11 1.1x107 11x107° 0.85 3461 24x107" 0.86 52x10*
12 23x107 41x107" 0.86 4010 42x107 0.88 4.1x10*
13 22x10™ 28x 107" 0.90 2570 6.0x107 0.80 29x 10
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Fig. 5 Co’* change curves of WC-Co cemented carbide at different temperatures

—30C;

Z
=
3
(=]
(=9
'S
2 03

-0.4

0 4000 8000 12 000
time/s

a) WC-Co i 54

open circuit potential/V

0 4000 8000 12 000
time/s

(b) WC-Co-Cr B &4

6 BRASEARFERRETHIFREELLE

Fig. 6 Open circuit potential diagram of cemented carbide at different cleaning temperatures
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Fig. 7 Electrochemical impedance spectra of cemented carbide at different temperatures
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Effects of Different Ultrasonic Cleaning Processes on the Corrosion Resistance of

Cr-Doped Cemented Carbides

HU Zichao', WANG Dong’, GAO Jiangxiong’, NI Yumeng"’

(1. School of Materials Science and Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;

2. Zhuzhou Huarui Precision Cutting Tools Company Limited, Zhuzhou Hunan 412199, China )

Abstract: In this study, the cemented carbide without Cr addition (WC-Co) and the cemented carbide with 1% Cr

addition (WC-Co-Cr) were used as the research objects. The effects of pH value and cleaning temperature of cleaning

agent before coating on the corrosion resistance of WC-Co and WC-Co-Cr cemented carbide were investigated by means

of atomic absorption spectrometry and electrochemical test. It was found that the WC-Co cemented carbide showed the

best corrosion resistance when the pH value of cleaning agent was 11 and the cleaning temperature was 50 “C , while WC-

Co-Cr cemented carbide showed the best corrosion resistance at a cleaning agent pH of 10 and a cleaning temperature of

30 °C . The Co was selectively dissolved as an anode on the surface of WC-Co cemented carbide. After the addition of

Cr, the Cr,0; passivation film was formed on the surface of cemented carbide, which effectively improved the corrosion

resistance of WC-Co cemented carbide.

Keywords: WC-Co cemented carbide; Cr; electrochemical test; galvanic corrosion
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