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Relationship between surface roughness and stability
of standard weight
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Abstract

In this research, the relationship between surface roughness and stability of standard weight with
different surface roughness i.e. 0.02636, 0.16315, 0.48183, 0.87301 and 1.04617 [ m was studied. The
study was conducted by obtaining the change of mass value versus time scale in one year. The results
are shown that mass value of the standard weight will be increasing 0.99, 1.28, 1.42, 1.97 and 2.23 mg
respectively per year.lt can conclude that the standard weight with more surface roughness value will

show more increasing in mass value.
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Figure 1 The international prototype of the kilogram at the

International Bureau of Weights and Measures (BIPM).(2)
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Figure 2 Change in mass with time with Pt-Ir prototype
No. 52. AAms reversible, i.e. mass change corrected

by cleaning. A ma irre versible mass change. (4)
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Figure 3 Increase in mass with relative humidity for

various metal surfaces. (3)
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Table 1 Surface roughness of 5 standard weights
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3. Nalar19190d (Results and Discussion)
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Figure 4-9
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Figure 4 Changes in mass of standard weight no. 1.

No. of standard weight R (um) R (um)
1 0.0286 0.3724
2 0.1594 1.9263
3 0.5167 4.7970
4 0.9042 7.0151
5 1.0999 8.7070
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Figure 5 Changes in mass of standard weight no. 2.
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Figure 6 Changes in mass of standard weight no. 3.
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Figure 7 Changes in mass of standard weight no. 4.
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Figure 9 Changes in mass of standard weight no. 1-5.
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Figure 10 Trendline of changes in mass of standard weight

no. 1.
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Figure 11 Trendline of changes in mass of standard weight

no. 2.

Bulletin of Applied Science Vol.2 No.2 August 2013. | 87



Change of mass (mg)

1
13 5 7 9 111315 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61
Time

Change of mass (mg)

2
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61
Time

oNo.1 BN02 Nod “Nod XNo5

Figure 12 Trendline of changes in mass of standard weight

no. 3.

Figure 14 Trendline of changes in mass of standard weight

no. 5
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Figure 13 Trendline of changes in mass of standard weight
no. 4.
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Table 2 Equation of trendline of changes in mass of 5 standard

weights with different surface roughness.

No. of standard weight Equation of trendline
1 y = 0.0027x
2 y = 0.0035x
3 y = 0.0039x
4 y = 0.0054x
5 y = 0.0061x

Figure 15 Trendline of changes in mass of standard weight

no. 6.

Table 3 The results of changes in mass of standard weights

with dlifferent surface roughnessat different time.

No. of Changes in mass of standard weight (y) mg
standard Time(x) = 100 days | Time(x) = 365 days

weight

1 0.27 0.99

2 0.35 1.28

3 0.39 1.42

4 0.54 1.97

5 0.61 2.23
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4. a1 (Conclusion)
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