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Development of a rotary erosion-wear test apparatus with temperature
measurement system for liquid-solid two-phase flow

Li Ping Peng Xuezhou

(School of Material Science and Engineering, Henan Polytechnic University , Jiaozuo 454000, China)

Abstract : During liquid-solid two-phase flow erosion wear, part kinetic energy of solid particle convert into heat energy, it makes
temperature of flow component and slurry rise, erosion wear and friction heat accelerate the corrosion rate and the wear rate of flow
components material, they speed up the damage of flow component. Under the condition of high speed erosion wear, the friction heat
effect should be attracted more attentions. In this paper, a rotary erosion wear test apparatus with temperature measurement system is self-
designed and developed to carry out real-time measurement of sample temperature during liquid-solid two-phase flow erosion wear test.
Three holes were machined near the surface, center, and near the back of the sample for erosion wear test, three thermocouples were
inserted and connected to the temperature sensor as well as computer through the wires, thus it can online measure and draw temperature
curve of different parts of the sample in the process of erosion wear test. The apparatus has many advantages such as simple structure,
convenient operation, stable and reliable data, and good visual features. This device can simulate erosion wear working conditions of wet
metallurgy, chemical, mining, hydropower and so on, especially measurement and analysis on generation and transfer of sample friction
heat as well as its influence on erosion wear characteristics.

Keywords : temperature measurement system; liquid-solid two-phase flow;erosion wear; testapparatus; temperature rise; wear rate
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Fig.1 Schematic diagram of test apparatus
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Table 1 Main chemical compositions of 2Cr13 (wt% )
C Si Mn P S Ni Al Cu Cr Nb Mo Fe
0.177 0.93 0.50 0.023 0.001 0.29 0.022 0.14 12.25 0.008 0.016 balance
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Fig.2 The microstructure of 2Cr13
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Fig.3 The temperature curves of the five tests
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Table 2 Reliability test results of temperature rise
AT/C
w/C o/C w/ %
1 2 3 4 5
TR I g 3.6 3.7 3.5 3.2 3.3 3.46 0.207 5.98
TN =S 3.4 3.6 3.4 3 3.1 3.30 0.245 7.42
R 5 i 3.4 3.5 3.4 3 3 3.26 0.241 7.39
B 3.8 3.8 3.6 3.3 3.5 3.60 0.212 5.89
*3 AEREBEREENEREHE
Table 3 Reliability test results of wear rate for samples
BEBR/ (g -m > -h™h) w/ o/
w/ %
1 2 3 4 5 (gm2h™) (gm2h)
2Crl13 80.75 83 81.75 83.5 84.5 82.70 1.473 1.78
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