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Material reliability, mechanical integrity, chemical compatibility

MATERIALS & TECHNOLOGY        
DEVELOPMENT LABORATORIES   

DNV GL’s MTD Laboratories - Columbus, Ohio 

Over 90,000 sq. ft. office / laboratory space

 ▪ Oil and gas

 ▪ Power generation

 ▪ Nuclear waste

 ▪ National defense

We specialize in materials performance testing, research, and development for use in extreme operating 
conditions and environments found across a range of industries. 

 ▪ Materials compatibility in harsh environments

 ▪ Fatigue and fracture testing in sour environments

 ▪ Fracture mechanics assessment / engineering critical assessment (ECA)

 ▪ High pressure high temperature (HPHT) applications in deep water developments

 ▪ Corrosion, electrochemistry and environmentally assisted cracking

 ▪ Service life, operational reliability predictions

 ▪ Probabilistic modeling

 ▪ Forensic investigation

Our Columbus facility is recognized as one of the world’s leading materials testing laboratories.  Our staff of scientists, 
engineers and subject matter experts operate a full complement of testing apparatus and assessment methodologies 
to study a variety of material threats and their effects on service life.

HPHT     H2S      CO2     NH3     HCN     CO     H2          Seawater with cathodic protection     Boiling chromic acid     
HF acid      Multi-gas mixtures     Dense phase gases     Acid gases     Simulated nuclear waste (non-radioactive)

TESTING FOR HARSH ENVIRONMENTS
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MTD TESTING METHODS

Autoclaves

Proof rings
H2S / CO2 and HPHT capable

Constant load frames
H2S / CO2 and HPHT capable 

Flow loops
Multi and single-phase flow
Customizable to simulate in-situ conditions

4PB
136 fixtures, C-ring up to 7” OD for HPHT 
conditions, HIC testing, mass loss, crevice 

SSR / CSSR frames 
Slow strain rate / Cyclic or ripple slow strain 
rate 

HIC – NACE TM0284 

Hydrogen flux

Ambient and high pressure fatigue crack 
growth rate frames 

Fatigue test / Corrosion fatigue frames 

Constant displacement 

Rising load 

Atlas cells 

Potentiostats 

Stirred electrochemistry 

Tube furnaces 

Stress rupture setups 

RCA vessels 

RCE setups

Material degradation / component reliability
Smarter asset management

Our Columbus laboratory operates highly sophisticated testing 
apparatus to evaluate a range of material threats and remedial 
mitigation measures (e.g. coatings, corrosion inhibitors, etc.).  Material 
degradation and component reliability is the prime focus of our 
laboratory and testing methodologies.  

We test both metallic and non-metallic materials, with specialties in 
harsh environments such as sour service and HPHT.  

 ▪ Qualification /selection

 ▪ Capability for full suite of tests per NACE MR0175 qualification   
 requirements

 ▪ Fatigue and fracture - fitness-for-service / remaining life / time-to-failure

 ▪ Corrosion / crack growth rate

 ▪ Coating and inhibitor performance, CUI

 ▪ Probabilistic assessments and life prediction

Un-paralleled testing apparatus,                            
methodologies and protocols
Our laboratories encompass an assortment of standard, non-standard and 
customized testing apparatus.  We have the equipment and the expertise 
to study materials under load and in harsh environments in which they will 
serve.  

Full utility of our testing is assured by purpose-specific testing design 
protocol with a readily defined objective.  Our laboratory standards ensure 
highest quality results with the benefit of continuous improvement.

Innovation, advanced technology,                                
cutting edge technical skills
Our laboratories are staffed with scientists, engineers and subject matter 
experts with technical expertise and experience in material science, 
chemistry, corrosion, fatigue, and fracture mechanics.  

A systematic and detailed approach to material science is augmented 
by knowledge and understanding of applicable codes, standards, 
operations, and regulations. 
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MECHANICAL TEST FRAMES

We operate 60 mechanical test frames to evaluate environmental fatigue and fracture, with both servo    
electric (5,000 – 20,000 lbf capacity) and servo hydraulic (11,000 – 110,000 lbf capacity) units.

AUTOCLAVES

Our 80 autoclaves operate with up to 30 L volume and 
10,000 psig capacity, -40°C to 350°C, and can perform 
FCGR and FT tests up to 5,000 psia and 450° F.

Fatigue & Fracture

Electrochemistry

Corrosion & Cracking Research



STRUCTURAL INTEGRITY ASSESSMENT

We perform ECA of onshore and offshore pipelines, risers and subsea 
equipment, applying fracture  mechanics methods to international   
standards such as BS 7910, DNVGL-RP-F108 and API 579-1/ASME FFS-1.  

ADVANCED ANALYSIS                           
TECHNIQUES AND TOOLS USED          
IN OUR LABORATORIES

Optical microscopy metallography

3D microscopy and laser scanning

Scanning electron microscopy (SEM)

3D profilometry 

Energy dispersive spectroscopy (EDS)

X-ray diffraction (XRD)

Raman spectroscopy and GC / MS

Fourier transform infrared (FTIR) 
spectroscopy

Differential scanning calorimetry DSC)

Gas chromatography / mass spectrometry

Bacterial testing (serial dilutions, 
epifluorescent microscopy)

MODELING / PROBABILISTIC ASSESSMENT

Our use of modeling in corrosion and crack growth is an 
essential tool for integrity management and life prediction.  
It complements testing and failure analysis and provides 
essential input to risk assessment and life prediction.  

DNVGL uses a variety of Finite Element Analysis (FEA) tools 
to measure, for example, degradation rate or to compute 
potential and current distributions along affected assets.  

We use Bayesian network models to integrate                  
empirical data, sensor inputs, probabilistic analysis and 
expert knowledge in order to establish in-depth under-
standing of component integrity.  



Industry leadership
We maintain a close association with leading industry and academic entities with shared interests.  Our association with NACE 
International spans decades with shared interests dedicated to the science of managing corrosion.  Past and present DNV GL staff is 
comprised of three (3) NACE past-Presidents and six (6) NACE Fellows, and staff has been the recipient of many distinguished awards.  
We take an active role in the NACE Foundation furthering its position as a continuous source of corrosion industry professionals. 

DNV GL MTD joint industry projects 
Pipelines and risers

1. Effect of Reeling on Sour Service Behavior 

2. Sour Service ECA Guidelines 

3. Sweet Service ECA Guidelines 

4. Standardization of SENT Test Method for Sour Service Environments 

5. Flexible Riser Condition Assessment: Prediction of Annulus Environment 

6. Characterization of FCGR and FT Performance of Offshore Pipelines under Field Representative Conditions

7. In-situ Determination of Pipe and Weld Properties

8. Girth Weld Repair Practice

Subsea equipment

1. HPHT PH Nickel Based Alloys for Bolting Application – Phase 1  

2. Rapid Characterization of Materials Performance for HPHT Applications  

3. HPHT PH Nickel Based Alloys for Bolting Application – Phase 2  

Downhole

1. CRA Materials Performance Evaluation for Downhole Application – Phase 1 

2. Fracture Mechanics Test Methodology for OCTG Steels

3. CRA Materials Performance Evaluation for Downhole Application – Phase 2 

4. Evaluation of CRA Susceptibility to Sulfide Stress Cracking (SSC)

Our close association with The Ohio State 
University’s Fontana Corrosion Center is 
exemplified by a       DNV GL-established 
professorship: the DNV Roger W. Staehle 
Designated Professorship.  And our gift to The 
Ohio State University Foundation was the basis 
for the establishment of the DNV Designated 
Chair for the Study of Corrosion.

DNV GL has provided continuous leadership in 
the development and execution of Joint Industry 
Projects (JIP) and the authorship of numerous 
industry standards, recommended practices (RP), 
guidelines and service specifications related 
to the science of materials and corrosion.  Our 
MTD team has authored nearly 500 technical 
publications since the year 2000.



Contact us

MTD Laboratories - Columbus, Ohio
Phone:  614 734 6125
Ramgopal.Thodla@DNVGL.com
www.dnvgl.com/us

DNV GL - Columbus
5777 Frantz Road
Dublin, Ohio 43017
Tel:  614 761 1214
info-usa@dnvgl.com
www.dnvgl.com/us

DNV GL - Houston
1400 Ravello
Katy, Texas 77449
Tel:  281 396 1000
info-usa@dnvgl.com
www.dnvgl.com/us

DNV GL - Calgary
2618 Hopewell Place NE        
Suite 150
Calgary, Alberta T1Y 7J7
Canada
Tel:  403 250 9041
info-usa@dnvgl.com
www.dnvgl.com/us

DNV GL - Mexico City
Av. Insurgentes Sur, No. 859 
Piso 7
Col. Napoles Del Benito Juarez
Distrito Federal, Mexico
C.P. 03810
Tel: +52 55 85268900, Ext. 76
ventas-mexico@dnvgl.com
www.dnvgl.com

Our primary offices - North America

DNV GL
NO-1322 Høvik, Norway
Tel: +47 67 57 99 00
www.dnvgl.com

DNV GL
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to advance the safety 
and sustainability of their business. We provide classification and technical assurance along with software and independent expert 
advisory services to the maritime, oil & gas and energy industries. We also provide certification services to customers across a wide 
range of industries. Operating in more than 100 countries, our professionals are dedicated to helping our customers make the 
world safer, smarter and greener.


