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Experimental Study on Wear Behavior of Material Pairs under Normal and Sliding
Mixed Loading Conditions

il’é'-r , BIET| 2 HUS S, upyg 4
Sung-Woo Choi', June Kee Min?, Il-Wook Jeong ‘and Sang-Hu Park*™

1 AT

\J

| A 3ats HUIIZAIABYSHR (School of Mechanical Engineering, Pusan Nat'| Univ.)
2 BARO[A-RHY HEI|EMEH (Rolls Royce PNU UTC)

LG EA HHIMY 2R (LG Electronics)

4 BA0ED HUZE U SIS T H SR (ERC/INSDM, School of Mechanical Engineering, Pusan Nat'| Univ.)
B4 Corresponding author: sanghu@pusan.ac.kr, Tel: 051-510-1011

Manuscript received: 2009.6.8 / Accepted: 2009.9.18

A pair of connectors for transferring torque is widely used in various types of a mechanical
system. By the repetition of mechanical contact between a pair of connector, wear occurs easily.
This kind of defect sometimes can cause a serious problem of health in case of the connector is
used in a refrigerator. In this work, the material combination of connectors was experimentally
studied to reduce the amount of wear; for the combination of connectors, various types of
engineering materials including polyacetal, polycabonate, stainless steel (STS-304), NiP coated
STS-304, and STS-310 were evaluated to check each wear behavior. Also an effective method of
wear test was suggested for precise controlling of wear conditions such as contact area, contact
force, and relative motion speed. From the test results, it was found out that a pair of polyacetal to
STS-304 and STS-310 showed the lowest specific wear rates among other pairs.
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Fig. 1 Schematic view of connectors in the ice maker
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Fig. 2 Schematic process for measuring contact load

between connector-A and -B
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Fig. 3 Experimental results of connector load variation
according to the amount of ice pieces
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Fig. 4 Variation of maximum connector load during 10
times experiments
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Fig. 5 Connector materials; (a) Ni-P coated STS-304
(coating thickness of 10 pm), (b) Nylon 66, (c)
STS-304 only
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Fig. 7 Images of wear part on connector-B: optical image
of @ and SEM image of @
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(c) lower fixing jig
Fig. 9 Details of specimens and jigs
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Table 3 Results of wear weight after 180 sec

Pairs (ring-disc) Ring(g) Disc(g)
STS 304 - STS 304 0.001 0.004
STS 304 - Polycarbonate 0.001 0.001
STS 310 - STS 310 0.005 0.001
Ni-P STS 304 - STS 304 0.003 0.001
STS 304 - POM 0.000 0.000
STS 310 - POM 0.000 0.000
STS 310 - Polycarbonate 0.000 0.000
POM - POM 0.000 0.000

Table 4 Results of wear weight after 600 sec

Pairs (ring-disc) Ring(g) Disc(g)
STS 304 - POM 0.000 0.000
STS 310 - POM 0.000 0.000
STS 310 - Polycarbonate 0.001 0.004
POM - POM 0.001 0.002
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