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Tribological Characteristics of Plasma Ion
Nitriding Surface Treatment

Sung Hoon Choa, Seon-Kyo Kim and Joo Seung Park*

Samsung Electronics Co,
*National Institute of Technology and Quality

Abstract— Scuffing and severe wear of the highly stressed sliding components have been very crit-
ical problems in the development of a rotary compressor. In order to improve durability and re-

liability of the compressor, plasma ion-nitriding was applied on the shaft and the vane surface. The

effects of different treatment conditions on the mechanical and tribological properties of the ion-ni-

trided surfaces were investigated. Ion-nitrided surfaces showed better tribological performances than

untreated surfaces. The best wear performance was observed when the shaft was nitrided in the con-

dition of 450°C, 7 hours, N,:

H,=1:4 gas mixture by forming a ductile nitrided layer which has vy’

phase microstructure. As nitrogen gas pressure increased, € phase layer was formed. This hard phase

layer was observed to be more beneficial for the vane in reducing friction and wear.

Key words—plasma ion nitriding treatment, rotary compressor, accelerated wear test.
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Fig. 1. Schematic configuration of the rotary com-
pressor.
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Fig. 7. SEM micrograph of the surface topography aft-
er ion nitriding.

Table 1. Surface roughness with increase of treatment
temperature in N,:H,=2:1, 10hours

Temperature ("C)
Roughness Ra (um) 0.186

No nitriding 300 400 450 500
0.182 0.119 0.233 0.363
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Table 4. Test types and conditions of each test sample

Lubricant or Load Speed

. Durati
Environments (kgt) (m/s) uration

Test  Test Type

Shaft/ Pin-on-disk Suniso

Bearing mineral 0oil 3 0.63 1000 m
Suniso

Vane/ Vanc-on-disk _mineral oil 180 0.52 5 hour

Roller

R22 only 418 0.052 1 hour
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Table 5. Wear scar area of the pin

Material Wear Scar Area (mm2)
Original pin 0.415
Nitrided pin at N:H,=1:4 0.140
Nitrided pin at N,:H,=1:1 0.291
Nitrided pin at N;:H,=2:1 0.321
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