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Analysis of Shape Distribution Characteristics of
Wear Particles using Histogram

Kyusung Woo, Yonsang Cho*, Sungjae Jun* and Heungsik Park*’
Busan college of Korea PolytechnicVIl, *Dept. of Mechanical Engineering, DongA University

Abstract — It necessarily follows that wear particles are generated through a friction and wear in a mechanical
moving system. The wear particles are relative to the failure and the life of machine elements directly. To analyze
the wear particle, its shape characteristics were calculated quantitative values such as diameter, roundness and
fractal parameters by digital image processing. In this study, the histograms of shape parameters of wear particles
were used for the purpose of analyzing the distribution of wear particles in various conditions. We consider that
the histogram of shape parameter can be effectively represented to study a wear mechanism.
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Fig. 1. Schematic diagram of pin on disk type wear
tester.
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Fig. 2. Image processing algorithm.
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Fig. 3. Result of searching process for the boundary.

Diameter :JK
Roundness = P2/ (4x A)

Area (A} 1 Number of pixels x area of 1 pixel
Periphery (Pr) : Number of pixels x length of 1 pixel

Fig. 4. Shape parameter of a wear particle.
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Fig. 5. Histogram of shape parameter.
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Fig. 6. Transmitted images photos. of wear particles.
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Fig. 7. Histogram of diameter and roundness on all
wear particle for specimen.

3-2. OjHRIR} HEle) =+RE

Fig. 72 7} A8 2" 28 npdyaidl st
o A5 E53F=Y] EFEEE Yehd Zolt) (a) A
B EFEZAM STS304% 4 um ©]81e] =2 upgd]
A7F g F Azl vl mihg- @o) wiE Ae B
T lom, 48 um Alole) Rl Ho) wg AL &
= AUtk 22y 9um olAke] & YAl STS304 Hu)
+ LBC39IA o Bo] 2" Ag HojEt} a2z
(b) FH=S] =FEFA SM45Ce}F LBC39) »hEg)
A AR 2 o]l X Blwd F2 e
PFEAE ol ke A& 4 S gk zehv
STS3049] 749+ 2 o139 e 7R 243 Fe)
o] PAR= o] 2R ﬁ% & 4 U} ole) e

FHEA =FEIEE Fig 69 vlayate] dmA

o

ARl B 4 9%—5- 7t XHEOH 8l upzelxle] el

542 ARAA 2 vepl 3 lokar Azt
Fi=
Fig. 82 (a) 4pm B} 2k =9} (b) 4pm B

g2 Al oig Bihes) EFREES Ui A

Journal of the KSTLE

ST - 2 2 -

1200

—LBC3
~= SM45C

- STS304,

wo0 |

800

600 |

Number of wear particle

2.5 3
Roundness

(a) Wear particles less than 4 pm

300

—-LBC3
== SM45C
-~ STS304|

250

200

150

100 +

Number of wear particle

o [ ST = 2

1 15 2 2.5 3
Roundness

(b) Wear particles more than 4 pm

Fig. 8. Histogram of roundness on all wear particle.
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Fig. 9. Relative histogram of diameter on rate of
number of wear particle.
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Fig. 10. Relative histogram of roundness on rate of
number of wear paticle.
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