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X-ray Fluorescence Coatings Analyzer FT230
Application Test Report 6 – May 2026

Analysis of Electroless Nickel Coating Thickness and 
Composition

Executive Summary

Electroless nickel coating is widely used in the electronics and metal finishing industries 

for a variety of reasons.  In printed circuit boards (PCBs), it is a critical component of 

both ENIG (electroless nickel immersion gold) and ENEPIG (electroless nickel electroless 

palladium immersion gold) as a diffusion barrier between copper and the final finishes.  

In metal finishing, it is applied to mechanical components like valves, automotive 

brakes, tooling, and fasteners to protect critical parts against wear and corrosion.  

When controlling electroless nickel coatings for metal finishing applications, both 

thickness and composition are important.  Applying the right thickness ensures a good 

mechanical fit.  Controlling the chemistry, with phosphorus content ranging from 2 to 

12 wt%, is necessary to achieve the desired hardness and corrosion resistance of the 

coated components so that they deliver the expected performance over their life 

expectancy.

The FT230 X-ray fluorescence (XRF) analyzer with a high-sensitivity silicon drift detector 

(SDD) measures electroless nickel thickness and composition simultaneously on many 

metal substrates.
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Analytical Solution

The FT230 is a high-tech instrument designed to help manufacturers and plating shops maintain 

quality, purpose-built to improve testing programs.  Beyond excellent analytical capabilities, the 

FT230 includes features to accelerate and simplify the task of measuring parts in production, at 

incoming inspection, or in final quality control.  The analyzer includes both manual and automated 

focusing, distance-independent measurements to reach into recessed areas, a standard camera and 

a second wide-view camera that shows the entire measurable area on the sample stage to help 

operators find measurement locations, and unique machine vision Find My Part  software to 

automatically set measurement routines. 

Key benefits of using 

FT230
⎼ Large sample chamber with long Z-axis travel to fit parts of varying 

sizes

⎼ Large-area, high-resolution SDD with sensitivity to directly measure 
phosphorus, and for improved precision on complex coatings

⎼ Automated sample focusing for increased throughput and ease of 
use

⎼ Optional second, wide-view camera for easier feature locating

⎼ Optional Find My Part  smart recognition for quicker set up times
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Background

Electroless nickel is applied by chemical deposition instead of electroplating.  The process uses an 

autocatalytic reaction where a reducing agent drives reduction of nickel ions onto a metallic 

substrate.  The result is a uniform deposit even over widely varying shapes and contours of 

mechanical components used in the automotive, aerospace, food processing, and oil and gas 

industries.

XRF is a non-destructive technique that has been widely accepted for decades for measuring coating 

thickness and composition, valued for its ease of use, accuracy, and ability to measure complex 

geometries.  Coating analysis by XRF is standardized by industry norms such as ASTM B568, and 

benefits from using traceable reference materials made in ISO 17025-accredited facilities for 

calibrating and validating the instrument.
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Analysis data

Electroless nickel thickness and composition testing was conducted over several 

substrates using an FT230 with a round mechanical collimator having a diameter of 12 mil 

(0.3 mm), and a measurement time of 30s.  The indicated precision is based on a series of 

30 static measurements. 
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Analyte Tested range Standard error Precision (2σ)

NiP thickness
17 – 807 µin

(0.45 – 20.5 µm)
1 µin (0.025 µm) or 5% relative, whichever is 

greater
14 µin @ 327 µin

(0.363 µm @ 8.3 µm)

% P 4 – 14 %P 2% absolute 1.09 %P @ 8 %P

Table 1. Typical performance for NiP/Fe

Analyte Tested range Standard error Precision (2σ)

NiP thickness
17 – 807 µin

(0.45 – 20.5 µm)
1 µin (0.025 µm) or 5% relative, whichever is 

greater
6 µin @ 327 µin

(0.144 µm @ 8.3 µm)

% P 4 – 14 %P 2% absolute 1.22 %P @ 8 %P

Table 2. Typical performance for NiP/Cu

Analyte Tested range Standard error Precision (2σ)

NiP thickness
17 – 807 µin

(0.45 – 20.5 µm)
1 µin (0.025 µm) or 5% relative, whichever is 

greater
15 µin @ 327 µin

(0.390 µm @ 8.3 µm)

% P 4 – 14 %P 2% absolute 1.26 %P @ 8 %P

Table 3. Typical performance for NiP/Al

Summary

Hitachi’s range of XRF analyzers for coatings applications brings high 

performance, accuracy, and reliability to a series of durable, hardworking 

instruments that help keep your production running and your product quality 

high.  When one nanometer can be the difference, our coatings analyzers 

deliver accurate results with software that is easy to use and features that 

speed up analysis.

Visit our website for more information on FT230. https://hha.hitachi-

hightech.com/en/product-range/products/coatings-analyzers/xrf-coatings-

analyzers/ft200-series

Questions?

Contact Hitachi High-Tech America Inc., at hha.contact@hitachi-hightech.com
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