Journal of the Korean Society of Propulsion Engineers 95
Vol. 17, No. 5, pp. 95-100, 2013

Research Paper DOL: http://dx.doi.org/10.6108/KSPE.2013.17.5.095
I %2 Graphite 2419 vl EAd B3 dFL

VARt - BN - ws

A

F5ge - QA

A Study on Wear Properties of Solid lubricating Greaphite
Materials

Hoyoung Yang® - Jaehoon Kim*" - Yeonwook Kim?® - Jaeseok Ha®
Sunghan Park® - Hwankyu Lee®

*Department of Mechanical Design Engineering, Chungnam National University, Korea
® Advanced Propulsion Technology Center, Agency for Defense Development, Korea
*Corresponding author. E-mail: kimjhoon@cnu.ac.kr

ABSTRACT

The important design factors for designing solid lubricating of dynamic seal are tightness, wear
resistance and lubricant films. In this study, the effect factors influenced solid lubricating properties of
the graphite were analyzed and wear behaviour caused for various test conditions was compared with
results obtained from reciprocating wear tests. Also the optimal conditions for formation of lubricant
films were investigate to evaluate wear properties of graphite materials. The repeated procedure for
the formation of wear particles and lubricant films, and the dissipation of lubricant films was
estimated the wear mechanisms with changes of wear depth. Therefore the lubricant film of graphite
seal was generated by adhesion of wear particles on the worn surface and it was very useful in wear
characteristics.
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. graphite= Z/7Z(layer structure)E 7}%
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AN 8% graphite

~Rel o2 SMo st 97 97

Table 1. Mechanical properties of W-25Re.

Densi Tensile Poissons Shear Shore
) tsy strength ratio modulus | hardness
(g/em’) (MPa) (GPa) (G) (Hs)
19.7 1370 0.290 159 43

Table 2. Mechanical properties of graphite.

. Flexural Shore Grain

. Density .
Material 5 | strength | hardness size
@) | ey | s | )

HK-6 1.86 85 68 3

AT] 1.76 32.8 46 25
£ Az /Uepd o] £4. Table 12 W-25Re &
Al AAH AL JeRE EolT)

IA FEA= A4 wR 54 F3, §F
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Fig. 2 Test specimens.
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*Resolution : 0.5 pm

*Accuracy : £ 30 pm/m

* Scale interval : 200 pm/m
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Reciprocating movement

Fig. 3 Description for MS40 wear depth measurement
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Fig. 4 Coefficient of friction as a function of axial
load.
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Fig. 5 Magnified photos of worn surface for HK-6 and
ATJ (axial load, 25 N, x50).
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Fig. 6 Specific wear rate as a function of load

(ATJ, HK-6).
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Fig. 7. Results of positive COF and wear depth for
HK—6 tested on 75 N, 1Hz at RT.
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Wear depth (mm)
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Fig. 8. Magnified results of wear depth for HK—6
tested on 75 N, 1 Hz at RT.

(a) Step 1

(b) Step 2

(c) Step 3

Fig. 9 Schematic illustration of adhered films, wear
particle between contact surface.
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