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BS, MS, PhD Degrees - Metallurgical Engineering 
 Michigan Technological University

Ten years in the steel industry
 Steel product development

 Metallurgical quality

 Application Metallurgy Lab Manager

More than 20 years materials engineering consulting
 Engel Metallurgical Ltd

Who Is This Guy…?
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 Engel Metallurgical was founded in 1983

 Located in Sauk Rapids, MN

 Employ 3 Metallurgical/Materials Engineers, 3 Metallurgical 
Technicians, and two administrative staff

 Operate an ISO 17025 accredited test lab

 Provide services to manufacturing companies, insurance 
companies, & attorneys

ENGEL METALLURGICAL LTD.
Who are we…?

A Metallurgical Engineering Consulting and Testing Company
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 Complete materials support to manufacturing clients
• Alloy grade and condition

• Mechanical testing

• Material selection

• Weld procedure & welder qualification testing

• Failure analysis

Services We Provide
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 Metallurgical characterization of structural members
• Material specifications based on age of structure

• Identify steel manufacturer(s)

• Identify steel grade(s)/properties

• Determine equivalent steel grade(s)

• Assess weldability

Services Related To 
Existing/Historic Structures
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 Field testing
• Hardness testing

• In-situ metallography

 Laboratory testing
• Chemical analysis

• Tensile testing

• Metallography/microstructures

• Weld/Welder qualification testing

Services Related To 
Existing/Historic Structures
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 American Swedish Institute – Carriage House

 Northrup Auditorium – University of Minnesota

 Franklin Heating Station Boiler Room – Mayo Clinic

Example Projects
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 Preliminary site visit to develop sampling plan prior to demolition
• Exposed beams in attic space

• Identified three steel beam producers

 Sample procurement for laboratory testing
• Samples from structural members in areas to be modified

 Quantitative chemical analysis

 Tensile testing

 Metallography/microstructures

 Assessment of weldability

American Swedish Institute – Carriage House
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American Swedish Institute – Carriage House
Exposed Beams - Identification of Steel Producers for Various Members
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American Swedish Institute – Carriage House
Sampling of Representative Steel Members
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American Swedish Institute – Carriage House
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American Swedish Institute – Carriage House
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American Swedish Institute – Carriage House
Microstructure Evaluation
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American Swedish Institute – Carriage House
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 On-site hardness testing of several structural 
shapes and rivets

 Estimation of tensile and yield strengths based 
on hardness testing and literature data

 Limited tensile testing performed

 Limited quantitative chemical analysis 
performed

 No assessment of weldability

Northrup Auditorium – University of Minnesota
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 Review of laboratory test results
• Chemical analysis

• Tensile testing

 Comparison with current steel grades

 Recommendations on weldability

Franklin Heating Station Boiler Room

Mayo Clinic
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