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Analysis of Busbar Coating Thickness with 
Handheld XRF

Executive Summary

As the demand for electrification increases rapidly to support data centers, cloud 

computing, AI, EV charging infrastructure, renewable energy installations, and other 

aspects of daily life, the need for busbar production capacity and speed also increases. 

Busbars provide critical functions in power distribution, and quality must be 

maintained at a high level to ensure energy flows reliably and efficiently.

Busbars made of copper or aluminum are commonly plated with nickel and then silver 

or tin to provide stable contact points between components, and to prevent oxidation 

and corrosion. The thickness of that plating determines the longevity, performance, 

and price of the finished material. 

The Hitachi X-MET8000 Handheld XRF provides fast, precise, and non-destructive in-

situ analysis of busbar plating without requiring products be cut and brought to a 

laboratory for analysis, helping to maintain production velocity.
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Analytical Solution

The X-MET8000 is a handheld energy dispersive X-ray fluorescence (XRF) analyzer, optimized for 

high-speed analysis for a variety of applications, including measuring plating thickness. Calibrations 

can be supplied from the factory, or created by end users to handle site-specific materials and 

chemistries. An integrated camera and optional collimator help you locate your measurement 

locations. The X-MET8000 also includes metal alloy calibrations to verify bare substrates before being 

plated.

XRF is commonly used in the plating industry to measure thickness and composition, with the XRF 

instrumentation available in three main form factors: small-spot collimated (diameters < 40 mil), 

large-spot (diameter > 40 mil) bulk material, and handheld. Small-spot collimated instruments work 

at a stand-off distance and are intended primarily for measuring small features or for reaching into 

parts with complex geometry. These are the most versatile coatings analyzers, but sample sizes are 

limited to the shape of the instrument’s measurement chamber. Large-spot bulk material 

instruments collect XRF signal over a larger area, which helps measure thin coatings such as 

pretreatments on flat surfaces. Handhelds combine benefits from the other two form factors, and 

provide flexibility for measuring larger samples.

Key benefits of using 

X-MET8000
⎼ Rapid, non-destructive, easy, on-site plating thickness analysis

⎼ Handheld form factor allows easy access to process equipment

⎼ Portable and rugged to move around a facility or conduct on-site 
audits of suppliers or customers

⎼ Integrated camera and benchtop stand allow for easy positioning 
of small metal fragments

⎼ Real-time data sharing and management via ExTOPE Connect Cloud 
Service

⎼ Rugged touchscreen and intuitive user interface

⎼ Easy to use: reliable results with minimal operator training
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Background

Busbars carry a tremendous amount of current for essential energy infrastructure, and must provide 

steady and reliable transmission throughout the electric grid, powering data centers and charging 

batteries. Busbar manufacturers need to ensure that their components meet or exceed the loads 

required by municipalities, industry, and homeowners. That means selecting the right substrate 

material (copper or aluminum), designing the geometry that meets tight constraints and has 

appropriate contact points, and plating with the right material for the environment and conditions 

where the busbar will be used.

Plating material and thickness are critical design decisions, providing enhanced conductivity, 

preventing oxidation or corrosion, and providing reliable contacts throughout the busbar’s expected 

lifetime. If plating is too thin, the busbar will not deliver electricity reliably, dimensional fits will 

suffer, and the system will be susceptible to premature failure. If plating is too thick, mechanical 

connections may be difficult to make, manufacturers may overspend on plating chemicals, and some 

platings may delaminate. Platers need to achieve plating specifications with confidence.
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Analysis data

Measurements were taken using the X-MET8000’s factory calibrations for silver and tin 

thickness, with a measurement time of 15 s. The instrument was placed in direct contact 

with the busbar samples, operating in handheld mode. The factory calibrations do not 

require any additional standards, meaning that measurements can be taken as soon as 

the instrument is powered on. It is recommended to validate the calibrations with check 

samples to ensure accuracy.

Analysis Ag (µin) Ag (µin)

1 171.4 587.1

2 171.0 587.5

3 171.8 589.4

4 171.0 589.0

5 171.0 587.1

Average 171.2 588.0

Precision 0.4 1.1

Table 1. Static Analysis of Ag-Plated Busbar at Two Plating Thickness Targets

Analysis Sn (µin)

1 618.6

2 619.4

3 623.7

4 622.5

5 626.5

Average 622.1

Precision 3.2

Table 2. Static Analysis of Sn-Plated Busbar
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Summary

In only seconds, the X-MET8000 can analyze the plating thickness of silver and 

tin on the busbar. The X-MET8000 is an invaluable tool for performing quality 

control or inspection work with a handheld coatings analyzer.

Questions?

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

You can find more information on our website : Handheld XRF Gun Analyzer | 

X-ray Fluorescence | X-MET8000 | Hitachi High-Tech
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