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Effect of Displacement on Tangential Fretting Wear
Characteristics of 690 Alloy Tube/ 405 Stainless Steel Plate
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Abstract: The tangential fretting wear tests of 690 alloy tube/405 stainless steel were carried by a self-designed fretting
wear test rig. The effect of displacement (15 um, 30 um, 80 pm, 200 um) on fretting wear characteristics has been
investigated. With the increase of amplitude, fretting wear tests were running in partial slip regime (15 pm), mixed slip
regime (30 um) and gross slip regime (80 um and 200 um), respectively. The friction coefficient of partial slip regime
was lower associated with slight damage, while the friction coefficient of mixed slip regime and gross slip regime were
relatively higher. Additionally, the steady values of mixed slip regime and gross slip regime were almost same.
Generally, with the increasing displacement, the width of wear scar and wear volume increased. The main wear
mechanisms of partial slip regime were adhesion wear and delamination, while the main wear mechanisms of mixed slip

regime was delamination. And the main wear mechanisms of gross slip regime were delamination and abrasive wear.
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Table 1 Main chemical compositions of the test material
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Fig. 1 Experimental rig and experimental schematic diagram
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Fig. 2 Ft-D curves under different displacements
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Fig. 3 Friction coefficient curves under different
displacements
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Fig. 5 SEM micrographs of worn 690 alloy under different displacement
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Fig. 6 EDX results of worn 690 alloy under different displacement
K6 ANFEAIEE T 690 &R MEDXES R

Worn pit

(a) D=15 um (b) D=30 um

Debris layer

(c) D=80 um (d) D=200 pm
Fig. 7 Cross-section results of 690 alloy under different displacement
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Fig. 8 Wear volume and wear rate of 690 alloy tube
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