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Analysis of Performance of Multi-functioned frictional force

measuring instrument using adaptive smoothing

Tae—Soo, Kim*, Gwang—-Su, Kim**
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Abstract We have developed the multi-functioned friction measuring instrument for the previous
research. In here, we improved the performance of friction measuring instrument by applying the
adaptive smoothing method and analyzed the friction of plate and monitoring function of friction
surface through scratch tests. We substituted lubricant steel plate to lubricant oil used for
reducing the friction when fabricating steel plate because lubricant oil was regarded as one of
the major causes for the environmental pollution. In particular, the functions of various plate
such as galvannealed steel sheets were analyzed because friction coefficient could be changed
depending on the type of organic/inorganic plate or state of coating layer. Therefore, we
demonstrated that adaptive smoothing method could enhance the accuracy of measuring
instrument which eliminate the noise. As a result of using the method, it showed the reduction
rate 0.0417% for the friction coefficient 0.16.
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Fig. 1. Schematic of Friction Power Measurement
Device
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Fig. 2. Layout of Friction Power Measurement Device
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« PC Intel Core Duo E8400, 3.0Ghz,
2Gb(Dual)

« CCD Camera Cl-M4+CL, Scanning
progressive 1060 lines 24 frames/sec

Lens : ML-Z07545D, 5.4 pym

Graber Board : Grablink Expert2

FDA7001

Servo Motor : FMACJ01-ABOO

A/D Converter : SCC-68 DAQ

PLC : LS MASTER-K K200S

* Robot : DRM80-S-100-1-L10-ST400-L2,
Base width 80mm, Lead 10mm Speed
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Fig. 3. Multi Component Load Cell and Indenter
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Table 1. Friction Coefficient Measurement Conditions

£ &= 58 =4
Specimen Size 100x100 mm?
Friction Stylus Tip SKD11 steel
Friction Stylus Tip Size 10 mm
Friction Stylus Tip type One Side
Sliding Speed 25mm/min
Normal Load 20N
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Fig. 4. Friction Coef. Measurement Values using
SKD11 for Steel Plates.
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Fig. 5. Friction Coef. Measurement Values using SUJ2
for Steel Plates.
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Table 2. Friction Coef. Comparison of Indenter
Material and Several Steel Sheets

Indenter SuUJ2 SKD11
Specimen o f.ji o :::i“i
Lub. Steel 0.15 0.028 | 0.13 0.057
CR 0.18 0018 | 0.17 0.034
Gl 0.18 0.002 | 0.16 0.027
GA 0.39 0.110 | 0.24 0.055
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Fig. 6. Comparison of Friction Coefficient of
Lubricated Steel Sheet with/without OIL handling,
(a)Organic, (b)Inorganic, (c)GA
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Table 3. Friction Coef. Comparison of Window Sizes

Method g 523} HNzuE
Cof. (15-5) (15-5) (%)
0.1 0.0017 00426 | 0.0409 1
0.13 0.0023 00312 | 002891
0.16 0.0008 00425 | 004171
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