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Component Analysis in Plating Coats Using Thin-film FP method

XRF No. 113 X-Ray Fluorescence Analysis

Analysis of Plated Samples Method (difference between Bulk FP method and Thin-film FP method)
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Ag (wt%) Pb (wt%) Thickness (µm)

Standard value 3.00 0.0300 10.0

Bulk FP method 2.10 0.0594 -

Thin-film FP method 3.29 0.0311 10.5

Table 2. Analysis of Ag and Pb Concentrations and Thickness in Lead-Free Solder Plating

Thin-film FP method, which takes into account the sample thickness, enables more accurate determination of the 
concentration of components in the plating film.
In particular, it can be effectively used for RoHS Directive screening inspection of plated samples.

Analytical Examples of Electroless Nickel Plating and Lead-Free Solder Plating

■Analytical Example of Electroless Nickel (Ni-P) Plating

Table 1. Analysis of P and Pb Concentrations and Thickness during Electroless Nickel Plating

■Analytical Example of Lead-Free Solder (SAC305) Plating

■Two FP (fundamental parameter) method

When a plated sample is quantified in Bulk FP method, the quantification is calculated based on assumptions different from the actual condition of 

the sample. Therefore, by performing calculations with Thin-film FP method, which takes into account the layer structure of the plated sample, the 

concentration of components contained in the plated film can be determined more accurately (Thin-film FP method is optional).

Base material

Plated layer The elements that make up the plating layer
Samples reaching an infinite thickness * shall be
Bulk FP method, Quantitative determination.

Electroless nickel (Ni-P) plating and lead (Pb) free solder are used in various products as thin film plating.

In Ni-P plating, Pb is used as a stabilizer in the plating bath, and even in Pb-free solder plating, a small amount of Pb is

contained as an impurity (0.1wt% or less). Therefore, it is necessary to control whether the concentration in the coating film

exceeds the limit value for Pb and other substances regulated by the RoHS Directive.

This paper presents an example of analyzing the concentration and thickness of Pb in Ni-P plating and Pb-free solder plating

films. Note that this is a measurement example and does not guarantee the performance of instrument.

The elements that make up the plating layer
Specimens that do not reach infin ite
thickness *Thin-film FP method, Quantitative
determination.

Measurement conditions and analysis conditions

• Tube voltage: 50 kV, 50 kV

• Primary Filter: For Pb, For Cd

• Atmosphere: Air

• Measurement time: 60 s, 60 s

• Collimator diameter: 1 mmφ

• Analytical Line: Pb Lβ, Sn Kα, Ag Kα, Cu Kα

• Layer Structure: Cu (base material)/Sn, Ag, Cu, 

Pb

X-ray fluorescence of elements contained in the plated layer

Base material
Plated layer

X-ray fluorescence of elements contained in the plated layer

Analysis resultsMeasurement conditons and analysis conditions

• Tube voltage: 15 kV, 50 kV

• Primary Filter: OFF, for Pb

• Atmosphere: Air

• Measurement time: 60 s, 60 s

• Collimator diameter: 1 mmφ

• Analytical Line: Pb Lα, Ni Kα, P Kα, Cu Kα

• Layer Structure: Cu (base material)/Ni, P, Pb

Analysis results

P (wt%) Pb (wt%) Thickness (µm)

Standard value 6.76 0.0481 4.93

Bulk FP method 6.65 0.0278 -

Thin-film FP method 6.79 0.0515 4.98

*Infinite thickness: The thickness at which the X-ray fluorescence intensity of the elements contained in the layer does not increase as the layer 

thickness increases. Fe, Ni and Cu in iron and steel are about tens of µm.

*Because lead-free solders sometimes contain As, the analysis line for Pb was set to Lβ, which does not interfere with the spectrum of As.
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