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Table 1 Components of artificial seawater and acid rain™! (/%)

Material Seawater Acid rain
NaCl 2.453
MgCl; 0.520
Na,SO4 0.409
Other 0.291 )
HNOs - 0.200
H2504 - 3.000
Friction sensor _ Weight
AN\
1 1 | Ball
Base ' TC4 samples

e

Voice coil motor
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Fig.1 Schematic diagram of Anton Paar TRBfriction wear tester
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Table 2 Mechanical properties of materials

Material Elastic modulus, Poisson’s ratio, Yield
E/MPa v strength/MPa

GCri15 120 0.34 1700

TC4 208 0.30 880

*3 BHMESAESE

Table 3 Parameters of corrosion and wear experiment

Load/N Cycle o/lmm TIC

2,4,10 5000, 10000, 15000 15 25-30
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Fig.2 Wear morphologies of TC4 alloy under different loads and media
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Fig.3 Wear morphologies of edges of TC4 alloy under different loads and media
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Table 4 Corrosion quantities (AM.) and corrosion rates (1) of

TC4 alloy in three media

Property Distilled water ~ Seawater Acid rain
AM/g 0.0007 0.00042 0.00063
Mx10™ g-mm2.s? 1.09 6.54 9.82

5 GCri5/TC4 7£ 3 N P HIEMA TR
Table 5 Synergistic factor (y) of GCr15/TC4 alloy in three media

Load/N Cycle Distilled water ~ Seawater Acid rain
5000 491 18.34 17.62
2 10000 3.64 -0.20 23.35
15000 4.32 18.88 47.70
5000 1.55 21.00 34.58
4 10000 1.35 17.98 47.05
15000 0.80 -7.11 19.55
5000 0.25 12.43 17.58
10 10000 0.26 13.81 22.94
15000 0.26 11.30 17.26
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and EDS analysis result (g) of grinding mark
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Synergistic Factor Between Corrosion and Wear of TC4 Alloy in Artificial Seawater and
Artificial Acid Rain

Dong Longlong®, Yu Shurong®, Li Shuxin?, Song Wei*
(1. College of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 730050, China)
(2. Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China)

Abstract: Using GCr15/TC4 as friction pairs and distilled water, artificial acid rain, and artificial seawater as corrosion media, the effects of
different media on the corrosion mechanism and corrosion wear interaction of TC4 alloy were studied by the TRB® pin-disk friction wear tester.
The results show that the wear mechanisms of TC4 alloy in three water-based media are significantly different. Adhesive wear is the most
pronounced in distilled water, and the fatigue delamination dominates in artificial seawater. However, the abrasive wear is the most significant in
acid rain. The wear length, width, depth and volume of the wear profiles in acid rain are greater than those in artificial seawater and distilled water.
The wear volume of TC4 alloy in artificial acid rain is larger than that in artificial seawater and distilled water, and it is increased linearly with
increasing the number of cycles and normal loads. GCr15/TC4 is the most sensitive to acid rain, and it suffers the most serious damage. In these
three media, the synergistic factor of TC4 corrosion and wear in descending order is artificial acid rain, artificial seawater, and distilled water. The
wear loss of TC4 alloy in distilled water is dominated by mechanical factors, whereas in artificial seawater and acid rain, it is dominated by
corrosion-wear interaction and mechanical factors. The synergistic factor is decreased with increasing the load increases, and the influence of
mechanical factors on corrosion wear becomes more significant.

Key words: TC4 alloy; corrosion wear; fatigue damage; synergistic factor; oxidation
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