@ element CLEVELAND

MATERIALS TESTING EXPERTISE.
CAPACITY YOU CAN COUNT ON.

ELEMENT MATERIALS TECHNOLOGY
WHO ARE WE

Element Cleveland is part of a global network of Element laboratories and experts specializing
in materials testing, product qualification testing, and failure analysis.

We are the recognized leader in materials technology. We support our customers by utilizing
our analytical expertise and knowledge. This ensures quality and integrity for advanced
industrial products throughout the supply chain. With over 180 years of collective experience,
we are the preferred partner for our customers’ most critical testing needs.

INDUSTRIES WE SERVE

Our accredited and industry-approved laboratories provide materials testing, product
qualification testing, and failure analysis for companies in multiple sectors:

«  Aerospace & Defense

- Oil&Gas

« Transportation

ELEMENT CLEVELAND

Since the early days of the automotive industry, Element Cleveland has supported Ohio businesses with materials testing and inspection. In 1911,
metallurgists in the new laboratory tested Henry Ford's new parts destined for the Model T. Today, the laboratory's experts assist companies
worldwide with Nadcap-accredited materials analyses, chemistry, mechanical testing, metallography, weld evaluation, heat treatment, and more. In
addition, Element Cleveland's failure analysis team provides workable solutions to companies faced with materials and product problems and failures.

MAIN EQUIPMENT

e ATS Stress Rupture & Creep Frames e Charpy Impact Testers e X-ray Fluorescence (XRF)
*  MTS Servo-Hydraulic Fracture Toughness » Vickers & Knoop Microhardness Tester » X-ray Diffraction (XRD)
Frames, 20Kip to 55Kip capacity «  Metallurgical Scopes with Video Systems « Powder Characterization Equipment
+ Elevated Temperature Tensile Frame, « Optical Emission Spectrometer (OES) including: BET Surface Analyzer, Gas
60K Lbs. capacity . Pycnometer, Tap Density, Rheometer,
« Inductively Coupled Plasma Mass . . ; .
« Room Temperature Tensile Frames, Spectroscopy (ICP-MS) Laser lefractlon Particle Size Analyzer,
60 to 400k lbs. capacity . . Ro-Tap Sieve, Hall/Carney Funnels and
’ « Inductively Coupled Plasma Optical Apparent Density
* Heat Treat Furnaces - Class 2 / 2000°F Emission Spectroscopy (ICP-OES) . A
« Scanning Electron Microscope with EDS ; * Machine Shop including: CNC Lathes,
9 . P * Gases - Hydrogen, Oxygen, Nitrogen, CNC Mills, conventional lathes and mills,
» Rockwell and Brinell Hardness testers Carbon/Sulphur CNC Grinders, Thread grinders
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INDUSTRIES WE SERVE

* Aerospace

« Airframe Structures

« Automotive

- Automotive Parts

« Components

¢ Building & Industrial Construction
« Castings & Forgings

«  Commercial Vehicles

» Electronic Systems

- Engineering & Supply Chain

- Exploration

e Fastener Manufacturing

» Fossil Fuel Power

e Ground Support Equipment

« Heavy Equipment

« Infrastructure

. Land-Based Power Generation
« Landing Gear

OUR SERVICES

Chemical Analysis
» Optical emission spectroscopy (OES)

« Inductively coupled plasma (ICP-OES
and ICP-MS)

« Materials identification

» LECO gas analysis for carbon, sulfur,
oxygen, nitrogen, hydrogen

» Compositional X-ray (XRF),
Residual Stress and Phase ID X-ray (XRD)

« Powder Characterization

Mechanical Testing

»  Full-size yield

» Machined tensile

« Elevated temperature tensile
»  Axial tensile

= Nut axial tensile

« Proof load tension and compression
- Wedge tensile

« Core hardness

» Surface hardness

¢ Hardness testing

¢ Impact testing

« Mechanical testing for Metals & nonmetals

» Tensile testing & stress

¢ Rupture/Creep Testing

- Bend testing

e Torque testing

* Recess torque

e Locking torque

»  Stress durability- torque

« Stress durability- external load
» Hydrogen embrittlement

e Stress rupture

* Creep rupture

« Tube flare and flattening testing

Metallurgical Testing

* Microstructure evaluation

* Grainsize

«  Grain flow

* Micro cleanliness

» Percent delta ferrite

* Microhardness

*  Macro etch

« Surface discontinuities

» Decarburization

« Case depth

« Alphacase

* Thread evaluations

e Stress corrosion

« Oxidation/ corrosion

» Intergranular attack

« Non- traditional machining evaluation
(EDM, ECM, LBMR)

Heat Treatment

* Heat treat response plus Jominy hardness
(certified lab size furnaces)

Welding Technology

»  Weld process improvement

+  Welding inspection

»  Welding procedure qualifications

*  Welding & brazing procedure development

*  Welder qualifications

*  Weld evaluations (verify Robotic
applications)

« Brazing procedure qualifications
« Brazing qualifications

* Hydrostatic and pneumatic
pressure testing

Non-Destructive Testing
« Fluorescent penetrant*

« Magnetic particle*

- Magnetic permeability

» Ultrasonic*

» Visual inspection*

Full Machining Capability
Fastener Testing

Fractography Services

Fracture Toughness

Hardware Testing

Equipment & Components Testing
Material Properties Testing
Materials Testing

Metallurgical Analysis

*Through Element Middleburg

CLEVELAND

Failure Analysis & Consulting

« Materials selection

« Manufacturing and process evaluation
» Scanning electron microscope (SEM)
- SEM/EDS

» Residue analysis

« Corrosion analysis

« Fractography

« Replication/field metallography

« Reverse engineering

ACCREDITATIONS

+ Nadcap
< A2LA
« 1SO 17025

APPROVALS

- Bell Helicopter Textron
« GE Aircraft Engines

* Nuclear Industry Assessment Committee
(NIAC)

* Nuclear Procurement Issues Committee
(NUPIC)

«  Westinghouse

« Airbus

« The Boeing Co.

» Beechcraft

« Cessna

*  Gulfstream

* Honeywell

» Hamilton Sundstrand
*  Pratt and Whitney

* Pratt and Whitney- Canada
« Safran

«  Sikorsky

KEEP YOUR TESTING
PROGRAM MOVING.

From chemical analysis and mechanical
testing to metallurgy, failure analysis, and
specialized materials testing, Element
Cleveland brings accredited expertise and
broad in-house capabilities together under
one roof. Contact our team today to discuss
your testing requirements, available capacity,
and next project.
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