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Inspecting General Aviation Aircraft Structural Steel
Through Fabric with an X-MET8000

Executive Summary

In 2025, the FAA issued Airworthiness Directive AD2025-02-
1 for certain aircraft, requiring inspection and replacement
of specified components with 4130N. Traditionally,

identifying the material type involves cumbersome qualitative
tests that requires handling hazardous chemicals, and
even then, surface conditions can affect the results.

With the X-MET8000, the process couldn’t be simpler.

The X-MET8000 provides fast, precise, and non-
invasive inspection of aircraft structural steel
made with 4130N and 1025, which commonly
was used before, through fabric coverings.

Designed for precision and efficiency, this advanced analytical
tool enables non-destructive inspection of structural

steel through fabric coverings, providing critical insights
without disassembling or damaging aircraft components.
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Analytical Solution

Without using XRF, the original way to test if the aircraft

frame is made with 1025 or 4130N was with nitric acid. First,
the fabric had to be cut and removed from the carbon steel,
the glue and paint on the carbon steel had to be removed,
then a drop of nitric acid was applied to the exposed carbon
steel. If the area where the acid was applied turned yellowish/
brownish color that meant the carbon steel was 1025 - the
nitric acid was corroding and dissolving the iron in the steel. If
the area where the acid was applied stayed clear, that meant
the carbon steel was 4130N, which resists corrosion due to the
presence of molybdenum and chromium. This is a qualitative
test that requires handling of hazardous chemicals and can

be influenced by surface conditions, amongst other things.

With the X-MET8000, no preparation of the general

aviation aircraft is needed. A factory-loaded calibration

for alloy analysis (Alloy_LE_FP) was used for this test,

with a measurement time of 15 seconds. The nose of the
X-MET8000 was positioned flush against the carbon steel
component, leaving the fabric in place. Through the fabric, the
X-MET8000 reports any metallic elements it detects, including
molybdenum, notifying the user if the carbon steel is 1025
(molybdenum is not included in the grade definition) or 4130N
(a specific range of molybdenum composition is required).
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Key Benefits of using
X-MET8000

Rapid, non-destructive, easy on-site
screening for molybdenum, a differentiator
between 1025 and 4130N

Handheld form factor allows easy
access to critical components

Portable and rugged for bringing
the lab to the sample

Real-time data sharing and management
via EXTOPE Connect Cloud Service

Rugged touchscreen and intuitive user interface
ensure the analyzer can be used with gloves on

Easy to use: reliable results with
minimum operator training

Results in seconds
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Background

Some general aviation aircraft have fabric covering the carbon
steel frame of the aircraft. Carbon steel 1025 was commonly
used to build some aircraft components, but over the years,
some failures have been observed due to fatigue and
corrosion. A replacement in the form of 4130N entered the
world of general aviation aircraft design and is now commonly
used because of its strength and resistance to fatigue. In
2025, the FAA issued Airworthiness Directive AD2025-02-

11 for certain aircraft, requiring inspection and replacement

of specified components with 4130N. This inspection

can be conducted using an X-MET8000 handheld X-ray
fluorescence (XRF) analyzer by screening for the presence

of molybdenum (Mo); this test is performed in seconds and
without the need to remove coverings from the steel frame.
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Analysis Data

Reference materials of 1025 and 4130N were analyzed without
any coverings and then beneath each of two different aircraft
fabrics. The tables below show the measurement results

from a series of static measurements taken at 15 seconds.

The inspector can choose to display comprehensive results

or keep the screen simple and display only the element(s) of
interest. Molybdenum was selected as the key differentiator
instead of chromium because the molybdenum X-ray signal

is more energetic and more easily transmits through fabric.
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Table 1. Static Analysis of Uncovered 1025

Analysis Si (wt%) Mn (wt%) Fe (wt%) Mo (wt%) Grade
1 0.10 0.47 99.25 n/r C-1025
2 017 0.42 99.29 n/r C-1025
3 0.3 0.41 99.35 n/r C-1025
4 0.14 0.44 99.30 n/r C-1025
5 0.14 0.42 99.30 n/r C-1025
Average 014 0.43 99.30 n/r C-1025
Precision 0.05 0.05 0.07
Table 2. Static Analysis of Uncovered 4130N
Analysis Si (wt%) Cr (wt%) Mn (wt%) Fe (wt%) Mo (wt%) Grade
1 0.62 093 0.46 97.37 0.17 C-4130
2 0.70 096 0.50 97.43 017 C-4130
3 0.72 0.87 0.43 9773 016 C-4130
4 0.63 098 0.42 97.46 0.16 C-4130
5 0.75 0.91 0.46 97.65 016 C-4130
Average 0.68 093 0.45 97.53 0.16 C-4130
Precision on 0.09 0.06 0.31 0.01
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Table 3-1. Static Analysis of
1025 Covered with Fabric #1

Analysis Mo (wt%)
n/r
n/r
n/r
n/r
n/r

Average n/r

a h w N -

Grade

C-1025
C-1025
C-1025
C-1025
C-1025
C-1025

Table 3-2. Static Analysis of

4130N Covered with Fabric #1

Analysis Mo (wt%)
1 0.32
2 0.28
3 0.28
4 0.30
5 0.31
Average 0.30
Precision 0.04

Grade

C-4130
C-4130
C-4130
C-4130
C-4130
C-4130

Note: In addition to elements specified in 1025 and 4130N, the X-MET detected Al, S, Ti, Cu,
Zn and Sb with Fabric #1in place. These are presumed to be present in the fabric.

Table 4-1. Static Analysis of
1025 Covered with Fabric #2

Analysis Mo (wt%)
n/r
n/r
n/r
n/r
n/r

Average n/r

a h w N -

Grade

C-1025
C-1025
C-1025
C-1025
C-1025
C-1025

Table 4-2. Static Analysis of
4130N Covered with Fabric #2

Analysis Mo (wt%)
1 0.20
2 018
3 0.18
4 0.20
5 0.20
Average 0.19
Precision 0.02

Note: In addition to elements specifiedi n 1025 and 4130N, the X-MET detected Ti
with Fabric #2 in place. This is presumed to be present in the fabric.
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Grade

C-4130
C-4130
C-4130
C-4130
C-4130
C-4130

Summary

When measuring the carbon steel under the fabric on
general aviation aircraft, the X-MET8000 can identify if
molybdenum is present, notifying the user that the carbon
steel is either 1025 or 4130N. An additional benefit of this
screening is the identification of other elements present in
the fabric or underlying steel. The X-MET8000 is a great,
quick tool for this inspection and many others like it.

Questions?

Contact us at hha.contact@hitachi-hightech.com.

Hitachi High-Tech America, Inc.


mailto:hha.contact@hitachi-hightech.com?subject=Inquiry App Test Note Vol 1

