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A major influencing factor was the concentration of NaCl. The value of type A uncertainty was 1.1 times the
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Uncertainty in Potentiodynamic Polarization Resistance Measurement
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For the estimation of uncertainty in potentiodynamic polarization resistance measurement, the type A uncertainty
was measured using type 316 stainless steel in an acidified NaCl solution. Sensitivity coefficients were determined
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for measurand such as scan rate of potential, temperature of solution, concentration of NaCl, concentration of

HCI, surface roughness of specimen and flow rate of purging gas
value of type B uncertainty, and the combined standard uncertainty was 10.5 % of the average value of polarization
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Sensitivity coefficients were large for the measurand such as the scan rate of potential, temperature of solution
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and roughness of specimen. However, the sensitivity coefficients were not the major factors influencing the combined
standard uncertainty of polarization resistance due to the low values of uncertainty in measurements of the measurands

resistance.
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Table 1. Evaluation of type B uncertainty.

Measurand Uncertainty evaluation

Resistance - system(using dummy cell)

- micrometer

- balance(NaCl weight)

- pippete(HCI volume)

- mass(chemicals: NaCl, HCI)

- beaker(volume of H,O)

- sensitivity coefficient(NaCl, HCI)

Exposed area

Concentration- solution

- potentiostat

Scan rate-potential e .
p - sensitivity coefficient

- thermometer

Temperature-solution . .
p - sensitivity coefficient

- surface roughness tester

Surface roughness A .
& - sensitivity coefficient

- flow meter

Flow rate for degassin . .
& g sensitivity coefficient

Table 2. Test conditions for sensitivity coefficient measurement.

Test condition

- NaCl; 1.0 & 1.5 %
HCI; 0.5 & 1 cc/L

Measurand

Concentration-test solution

Scan rate - 0.166 & 0.250 mV/s

Temperature-solution -2 &29 C

Surface roughness - 0.02 & 0.08 um(Ra)

Flow rate for degassing - 50 & 100 cc/min
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Fig. 1. Polarization resistance measured for the evaluation of
type A uncertainty.
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Fig. 2. Polarization plots for the determination of sensitivity
coefficient of the solution temperature.
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Fig. 3. Polarization plots for the determination of sensitivity
coefficient of the NaCl concentration of solution.
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Fig. 4. Polarization plots for the determination of sensitivity
coefficient of the HCI concentration of solution.
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Fig. 5. Polarization plots for the determination of sensitivity
coefficient of the surface roughness.
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Fig. 6. Polarization plots for the determination of sensitivity
coefficient of the scan rate.
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Fig. 7. Polarization plots for the determination of sensitivity
coefficient of the flow rate of N, gas.
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Table 3. Type B uncertainty in polarization resistance measure-
ment.

Measurand u(xi)’ (0F0%)* | u(xi)(61/6x)*
Temperature 3.54x107 | 1.20x10° 42.48
Roughness 3.99x10° | 1.10x10° 43.89
NaCl concentration 11.50 6.2x10 7130.0
HCI concentration | 3.37x10° | 1.44x10° 0.48
Scan rate 2.07x10° | 1.64x10° 3.39
Flow rate 8.83 6.40x10” 0.06
Resistance 1.07x10™ 4.0 0.43
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