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■measurement condition and reference materials

Film thickness measurement of electroless nickel plating by FT110A

XRF No. 99e XRF Coating Thickness Gauge

Example of Electroless Nickel Plating

2016.07

Repeated measurements of the same sample with increasing 

focal length from the standard focus showed that even when 

the focal length was +80 mm, the change in the measured 

value was within 10% of that measured at the standard focus. 

Repeatability was also reduced to less than 3% in 10 second 

measurements, with good results.

Thus, the quick measurement function of the FT110 series is 

considered to be very effective for measuring the thickness of 

electroless nickel plated samples with irregularities.

tube voltage 50 kV

tube current 1000 mA

measurement area Diameter 0.2 mm

primary filter ON

measurement time 10 s, 60 s

quantitative method Thin Film FP method

analytical line Ni Ka, Cu Ka

BG Sub
For DPD% Order

(Default)

focal length Free

Table 1  measurement condition

Table 2  Results of 20 repeated measurements of electroless nickel plating

 (10 second measurements)

Electroless nickel plating is one of the chemical plating and is an alloy plating of nickel and phosphorus. Because of its 

high hardness and excellent abrasion and corrosion resistance, it is used in a wide range of fields, including electronic 

and automotive parts. Many parts to which electroless nickel plating is applied have large irregularities, and 

conventional film thickness gauges can only measure parts. For such samples, the FT110 A's autofocus function and 

the ability to measure by arbitrarily switching the focal length (quick measurement) are expected to be effective.

This document presents an example of measuring the thickness of electroless nickel plating at various focal lengths 

using the FT110A Quick Measurement function and evaluating the effect on the measured values. We also evaluated 

the repeatability of changing measurement time, which we will introduce together.

In order to evaluate the change in the measured value due to the difference in 

the focal length and the repeatability when measurement time was changed, 

20 repeated measurements were carried out using the reference material 

used to prepare the analytical conditions.

FT110A

In preparing the analytical conditions, we used the Hitachi High-

Tech Science Thickness-Making Standard Cu/Ni-P(11.29 mm, 

P 9.1 wt%).

■experimental results

Figure 2  Effect of focal length of film thickness

This is a measurement case and does not always guarantee performance in both instrument.

focal length

(mm)
Standard +5 +10 +20 +30 +50 +80

standard focus

Difference from 

(%)

0.0% -0.4% 0.0% -1.6% -2.9% -5.7% -7.7%

Table 4. Effect of focal length on measurement results

 (based on 60 second measurements)
The degree to which the measurement result changes when 

the focal length is increased, based on the measurement 

result at the standard focus, is shown on the left. As the focal 

length increased, the average value of the measurements 

tended to decrease, but even when the focal length was 

increased to +80 mm, the change was less than 10%.

Focal Length (mm)

Standard +5 +10 +20 +30 +50 +80

mean value 11.75 11.63 11.82 11.60 11.53 11.18 10.98

standard 

deviation
0.120 0.122 0.149 0.126 0.146 0.188 0.267

RSD% 1.0% 1.0% 1.3% 1.1% 1.3% 1.7% 2.4%

Focal Length (mm)

Standard +5 +10 +20 +30 +50 +80

mean value 11.90 11.84 11.89 11.70 11.56 11.21 10.98

standard 

deviation
0.087 0.098 0.078 0.078 0.059 0.087 0.149

RSD% 0.7% 0.8% 0.7% 0.7% 0.5% 0.8% 1.4%

Table 3  Results of 20 repeated measurements of electroless nickel plating

 (60 second measurements)
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