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Fig. 1  Schematic diagram of fretting wear test rig in

high-temperature controlled-atmosphere environment: 1—Tube
specimen; 2—Cylinder specimen; 3—Holder of tube specimen;
4 —Holder of cylinder specimen; 5—Bolt; 6— Asbestos
insulation; 7—Sample chamber; 8—Piston of hydraulic system;
9—~Counterbalance weight; 10—Thermocouple; 11—Heater;
12—Nitrogen bottle; 13—Spring; 14—Connecting rod; 15—
Pressure sensor; 16—Fixing bolts; 17—Adjusting screw nut;

18— Vibration exciter; 19—Mouting plate
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Fig. 2 Variation of Fi—D curves as function of number of cycle with different normal loads at 300 ‘C in nitrogen environment

(£,=10 Hz, D=200 pm): (a) N=1; (b) N=10; (c) N=100; (d) N=1000
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Fig. 5 Relationship between depth maximum depth of wear traces of Inconel 690 alloy and displacement amplitudes or normal

loads at 300 “C in nitrogen environment: (a) F,x=66 N; (b) D=100 um
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Fig. 6 SEM images of worn scars of Inconel 690 alloy at 300 ‘C in nitrogen environment (D=100 um): (a) Fr,.=36 N, f;=10 Hz;
(b) Frax=66 N, /=10 Hz; (¢) Fax=36 N, f, =50 Hz; (d) F10x=66 N, £;=50 Hz
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Fig. 7 SEM images of wear scar cross-section of Inconel 690 alloy at 300 “C in nitrogen environment (Fp,, =116 N, £;=50 Hz,

D=200 um): (a) SEM image of wear scar cross-section; (b) Partially enlarged SEM image of zone 1 in Fig.7(a); (c) Partially enlarged
SEM image of zone 2 in Fig.7(b); (d) Partially enlarged SEM image of zone 3 in Fig.7(c)
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Fretting wear behavior of Inconel 690 alloy under
alternating load conditions at 300 °C in nitrogen environment

ZHANG Xiao-yu, REN Ping-di, CAI Zhen-bing, PENG Jin-fang, LIU Jian-hua, ZHU Min-hao

(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The fretting wear mechanisms and kinetic behaviours of Inconel690 alloy were investigated on the improved
PLINT fretting rig under alternating loads conditions in high-temperature controlled-atmosphere environments. The
results show that the fretting running behaviors are closely related to the normal excitation frequency. In parallelogram
shaped Fi—D curves, the friction fluctuates periodically, and accordingly the fretting runs in the slip regime (SR). Five
stages of friction force curves can be observed at 300 ‘C in nitrogen environment, including initial stage, ascending
stage, peak value stage descending stage and steady stage. The fretting wear behaviors for Inconel 690 alloy strongly
depend on the normal load, displacement amplitude, temperature, atmosphere, excitation frequency and other test
conditions. The super position effect of fretting wear behavior due to the combined effect of alternating normal force and
tangential force is produced, so that delamination phenomenon becomes much more prominent. The abrasive wear and
delamination are the major mechanisms of Inconel 690 at 300 °C in nitrogen environment.

Key words: alternating load; fretting wear; high temperature; superposition effect; delamination
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