INTRODUCTION

When measuring contact angles (6) with a
tensiometer, how much uncertainty Is there
In the estimate’

OBJECTIVE

Determine the uncertainty in the estimates
of & from a Wilhelmy tensiometer across
the full range of wettability
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ANALYSIS

Contact angle (@) from solid perimeter (p), liquid surface
tension (y) and from the force measured by tensiometer (f),

6 = ArcCos[ij
Py

Estimate uncertainty in contact angles (06) using standard
error propagation techniques,

20
of

where absolute uncertainties are o dop and oy and
corresponding relative uncertainties are
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Insert partial derivatives and rearrange terms
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Replace the f/p ¥ terms with cos@
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RESULTS

More general result
00 = iCOt@-(Azf +A2p JrAzy)l/2
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More correct result

o0 = tcotd - [
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CONCLUSION

Uncertainty in 8 from the Wilhelmy tensiometer:
Small in the middle of the range
Increases asymptotically at the extremes




