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Gleeble Systems help forge new fields of research at the University of British Columbia 

Professor Matthias Militzer, 

PHD, one of the influential innovators in Canadian materials engineering with Research Associate Thomas Garcin, PHD.  

Innovators at the University of British Columbia’s (UBC) Centre for Metallurgical Process Engineering (CMPE) are 

revolutionizing the field of metallography, aided by the latest advances in Gleeble technology. An internationally 

recognized, interdisciplinary research center focused on the development of advanced metallurgical processes and 

products; the breadth of research conducted within CMPE ranges from hydrometallurgy to microstructural design at 

the atomic-scale. 

We recently had the pleasure of speaking with Dr. Thomas Garcin, Research Associate and Lab Manager at CMPE. 

Garcin, coauthor of several upcoming conference papers related to the applications made possible by Gleeble 

technology, highlighted the Gleeble 3500, Gleeble Hot Torsion Machine, and the new LUMet System as integral 

components of their research. Garcin notes: 

“Our end goal is improving efficiency and sustainability of current processes, while developing innovative products 

and applications. CMPE strives to be a nexus for collaborative research between groups with similar mandates and 

the Gleeble system is instrumental in meeting that goal. It has been used extensively for many years to conduct 

diverse thermo-mechanical treatments (TMT) in Steels and Aluminum alloys in view of developing models for the 

prediction of microstructure evolution.” 

To aid their research, the group at CMPE acquired the new Laser Ultrasonic Metallurgy (LUMet) system as an 

attachment to the Gleeble 3500: 

“LUMet offers the potential to transform the nature of metal and alloy processing by rapidly accelerating laboratory 

studies” says Garcin, “using LUMet to conduct in-situ measurements can take months off of the time needed to 

develop process models.” 



By firing a green, frequency-doubled Nd:YAG laser directly onto a specimen, LUMet is able to detect changes in the 

metals and alloys as they are subjected to thermomechanical treatments. By reading the ultrasonic pulses produced 

in the specimen from the Nd:YAG laser, the LUMet system allows for non-contact measurements of a specimen’s 

elasticity and microstructure including phase transformations, crystallographic texture, grain size, and many other 

characteristics vital to CMPE’s research. 

With LUMet at their disposal, Garcin and his team are able to derive results from experiments in states that would 

have otherwise been impossible using traditional methods. The benefit of employing LUMet in tandem with the 

Gleeble system is that all of these measurements can be done insitu, in real-time, during precisely controlled 

thermomechanical processing. 

Use of LUMet and Gleeble technology at CMPE can be divided into two categories. First and foremost, graduate 

students, postdoctoral fellows and visiting researchers can take advantage of the Gleeble 3500’s ability to heat 

specimens at rates of up to 10,000°C/second, up to 10 times faster than conventional furnace equipped machines. 

This allows for the performance of a wide range of tests and characterizations to be carried out by students and 

researchers at CMPE, and in a fraction of the time at other institutions. Currently, experimentation with Gleeble 

machines includes uniaxial compression testing, hot tensile testing, welding process simulation, mushy zone testing, 

and CCT diagram determination. 

“Our students and researchers benefit from the fact that this tool is user-friendly.” says Garcin, “With our guidance 

you can use this system, even though you may not know all the details of the machine, and still receive high-quality 

results.” 

At present, about 30% of students conducting research at CMPE are utilizing LUMet; a number Garcin sees rising as 

the advantages of laser ultrasonics become more apparent. Already, students and scientists from around the world 

have flocked to CMPE for the chance to incorporate LUMet into their research, positioning themselves at the forefront 

of a new wave of disruptive innovation, thanks, in part, to the advancement of laser sensor technology. 

“Those who come here to UBC, who have heard of this system and technology, are often amazed at the quality of the 

final design and compactness of the LUMet System.” Garcin says, “Our long term goal is to establish an International 

Centre of Excellence on Laser Ultrasonics for Metallurgy here at UBC.” 

Utilization of Gleeble technologies at CMPE has also opened up additional avenues for funding, primarily in the form 

of contractual work from industry partners in search of new modeling tools for characterizing the mechanical 

properties of alloys destined for a multitude of applications. 

Three current, long-term projects in particular standout as a mainstay of CMPE’s research endeavors, notes Garcin, 

these include: Microstructural evolution in the HAZ during girth welding of high strength pipeline steels, in 

collaboration with Evraz Inc.NA  and TransCanada Ltd.; Microstructure development during extrusion of AA3xxx 

aluminum alloys, in collaboration with Rio Tinto Alcan, the global leader of aluminum mining and production; and 

Microstructure Engineering of Intercritically Annealed Dual-phase Steels, in collaboration with ArcelorMittal, the 

world’s largest steel producer. 



 

For more information on the breakthroughs being made at UBC with the aid of Gleeble technology, including the 

LUMet system, we recommend the following papers: 

Recent conference papers related to LUMet 

In-situ measurements of grain growth and recrystallization by laser ultrasonics Militzer M, Garcin T and Poole 

W J, 5th International Conference on Recrystallization & Grain Growth, 5-10 May 2013, Sydney, Australia. 

Microstructure engineering of dual-phase steels Militzer M, Poole W J, Garcin T, Kulakov M and Zhu B, 

International Symposium on New Developments in Advanced High Strength Sheet Steels, 23-27 June 2013, Vail, 

Colorado 

Laser ultrasonics for in-situ monitoring of microstructure evolution in steels Militzer M, Garcin T, Kulakov M, 

Poole W J, Baosteel Biennial Academic Conference, 4-6 June 2013, Shanghai, China  

Development of the Laser ultrasonics technique with Gleeble 

Evolution of austenite recrystallization and grain growth using laser ultrasonics. Sarkar S, Moreau A, Militzer 

M and Poole W J, (2008), Metallurgical and Materials Transactions 39A(4), 897–907. 

A new technique for the quantitative real-time monitoring of austenite grain growth in steel.  Dubois M, 

Militzer M, Moreau A and Bussière J F, (2000), Scripta Materialia, 42(9), 867–874. 

Laser-ultrasonic monitoring of phase transformations in steels.  Dubois M, Moreau A, Militzer M and Bussière J 

F, (1998), Scripta Materialia, 39(6), 735–741. 

HAZ simulation 

Nonisothermal austenite grain growth kinetics in a microalloyed X80 linepipe steel Banerjee K, Militzer M, 



Perez M and Wang X, (2010) Metallurgical and Materials Transactions, 41A(12), 3161–3172. 

In situ measurement and modelling of austenite grain growth in a Ti/Nb microalloyed steel.  Maalekian M, 

Radis R, Militzer M, Moreau A and Poole W J, (2012), Acta Materialia, 60(3), 1015–1026. 

Intercritical annealing 

The effect of the initial microstructure on recrystallization and austenite formation in a DP600 steel Kulakov 

M, Poole W J and Militzer M, (2013), Metallurgical and Materials Transactions A, in press. 

Austenite formation during intercritical annealing. Huang J, Poole W J and Militzer M, (2004), Metallurgical and 

Materials Transactions 35A(11), 3363–3375. 

Hot-rolling 

A microstructure evolution model for hot rolling of a Mo-TRIP steel. Liu D, Fazeli F, Militzer M and Poole W J, 

(2007), Metallurgical and Materials Transactions 38A(4), 894–909. 

Phase transformation 

Modelling phase transformation kinetics in Fe-Mn alloys Jia T.and Militzer M, (2012) ISIJ International, 52(4), 

644–649. 

Mushy zone  

A new methodology for measurement of semi-solid constitutive behavior and its application to examination 

of as-cast porosity and hot tearing in aluminum alloys. Phillon A B, Cockcroft S L and Lee P D, (2008), Materials 

Science and Engineering, 491A, 237-247. 

 

Gleeble Founder Hugo Ferguson recipient of Davies Medal for Engineering Achievement 

 

We are pleased to announce that Dr. Hugo Ferguson, Dynamic System 

Inc.’s (DSI) Founder and Gleeble co-inventor, has been awarded the 

prestigious Davies Medal for Engineering Achievement, the highest 

honor granted by the School of Engineering at Rensselaer Polytechnic 

Institute. Bestowed on successful alumni for their tremendous 

engineering achievements, public service commitment, and technical 

and managerial accomplishments; the Davies Medal symbolizes Dr. 

Ferguson’s lifelong pursuit of innovation, his business acumen, and his 

dedication to the advancement of science and research. 

The Early Days 

Born of humble beginnings, Dr. Ferguson left his family’s small dairy 

farm as a young man to enlist in the United States Navy.  Out of the 

service, Dr. Ferguson was determined to get an education. Supplementing the GI Bill that his service had earned him 

by working during his pursuit of a Bachelor Degree in Physics from Rensselaer Polytechnic Institute, a private 

research institute in Troy, NY, Dr. Ferguson graduated debt free from Rensselaer in 1956. 



An innovator at heart, Dr. Ferguson found like minds in Dr. Warren Savage and Dr. Ernest Nippes, faculty at 

Rensselaer heavily invested in welding research. Combining their talents, the three researched, designed and 

constructed a solution to a newly discovered necessity, the need to study the Heat-Affected Zones (HAZ) of welds to 

prevent the structural failures that had led to several Liberty Ships breaking apart at sea during WWII. 

From their efforts emerged the first weld HAZ Simulator, predecessor to today’s Gleeble Systems. 

Building an Industry 

In 1957, Dr. Ferguson, along with Dr. Savage and Nippes, founded DSI as a means of offering their invention to the 

material science community. The “Gleeble”, as coined by Dr. Savage, filled a void by providing a powerful tool for 

studying and improving upon welding processes. 

As the Gleeble evolved in response to the challenges of the times, so grew its applications and the practical benefits 

to manufacturers and material scientists. Following up on the first international sale of the Gleeble in 1962, the 

introduction of the Gleeble 1500 in the late 70’s put Dynamic Systems on the map. 

With the continued demand for Gleeble and its many attachments, the  start-up Dr. Ferguson helped create has 

maintained its status as the globally renowned, leading producer of thermal-mechanical testing and physical 

simulation systems. 

Congratulations, Dr. Ferguson!  

 

Gleeble Research Featured at the ICPNS Conference in Oulu, Finland.   
 

The 7th International Conference on Physical and Numerical Simulation 

of Materials Processing (ICPNS) was held in Oulu, Finland.  Researchers 

from all over the world converged in the beautiful city near the Arctic 

Circle to present research and network with industry colleagues. 

 

The event built on previous successful conferences in Harbin (1990), 

Hainan (1997), Beijing (1999), Shanghai (2004), Zhengzhou (2007) and 

Guilin (2010), this conference has now been held outside China for the first time.  The local organizer of the 

conference is the Centre for Advanced Steels Research (CASR) at the University of Oulu, where physical simulation 

has been a key activity in the development of new advanced low-alloy and stainless steel grades for the last two 

decades. 

 

Many of the papers presented at the conference featured research that was conducted using a Gleeble system. 

David Ferguson, President of Dynamic Systems commented, “The quality of the presentations here at ICPNS is quite 

impressive. It is an honor to support this conference which showcases leading industrial and academic work. We are 

very proud that our systems provide some of the most brilliant minds in the community with the tools that enable their 

cutting edge research.”    

 

We would like to extend our sincere gratitude to the individuals and organizations that made this event such a 

success, including presenters, sponsors and organizers. We would like to offer a special thanks to the Conference 



Chairs, Dr. Pentti Karjalainen, Professor Emeritus at the University of Oulu, Finland and Dr. Jitai Niu, Professor at 

Harbin Institute of Technology and Henan Polytechnic University in China. 

 

Additionally, the team at the University of Oulu was instrumental in organizing the event and making all 200+ visitors 

to Oulu feel welcome. The efforts of Dr. David Porter, Dr. Mahesh Somani, Juha Uusitalo, and Seppo Jarvenpaa were 

all much appreciated. 

 

Plans are underway to hold the 8th ICPNS conference in 2016 in Russia. As plans develop, announcements will be 

posted on www.Gleeble.com. 

 

Gleeble Papers 
Over the years there have been thousands of papers published that reference data collected using Gleeble 

simulation equipment. In our newsletters, we highlight some of these papers by sharing publicly available abstracts. 

Due to copyright regulations, we may not be able to share the full paper with our readers, however these papers are 

typically available via university libraries or the websites of scientific publishers such as www.sciencedirect.com or 

www.scientific.net. (Fees may apply.) Additional abstracts / papers can be found using common search tools such as: 

www.scholar.google.com. 

 

Formation of Ultra-Fine Ferrite Grains in Low Carbon Steels Through Low Temperature Heavy Deformation, 

By: Z. Yang, Y. Zhao, R. Wang, Y. Che, Y. Ma, Q. Chen, Oct  1 2000 , Acta Metallurgica Sinica (China) (pp. 

1061-1066) 

Abstract: Formation mechanism of ultra-fine grains in common carbon steel by heavy deformation at low temperature 

was investigated.  The experiments were carried out on a hot deformation simulator (Gleeble 2000) with the 

methods of water cooling during deformation and decreasing strain. The results show that the formation of ultra-fine 

grains is resulting from the common effect of dynamic recrystallization and deformation induced ferrite (DIF). When 

heavy deformation was carried out in 870-760 deg. C, homogeneous and dynamic equiaxed ultra-fine ferrite grains 

can be obtained.   Ferrite content and dynamic recrystallization are controlled by deformation amount.  Strain rate 

influences the critical deformation amount for obtained DIF.  Cooling process has no key effect on the ferrite content, 

yet it can control the grain growth rate. 

 

Microstructure Evolution of Al-Zn-Mg Alloy During Hot Deformation, By: J. Shen, J. Tang, S. Xie, Oct  1 2000 , 

Acta Metallurgical Sinica (China), (pp. 1033-1036), Affiliations: General Research Institute of Nonferrous Metals, 

Beijing, China        

Abstract: Microstructure evolution of an Al-Zn-Mg (AA7005) alloy during compression at elevated temperatures was 

investigated by compression on Gleeble 1500 dynamic materials test machine. TEM was employed to analyze the 

microstructures of the alloy and electron back scattering pattern (EBSP) was conducted to study the orientation 

differences between neighboring grains and hence dynamic recrystallization behavior of the alloy.  Semi-empirical 

relations between subgrain sizes and deformation variables were constructed by linear regression. The mean 

subgrain size increases with decrease of temperature compensated strain rate Z, Zener-Holomon parameter, while 

http://click.icptrack.com/icp/relay.php?r=34803976&msgid=564008&act=MSME&c=1010301&destination=http%3A%2F%2Fwww.gleeble.com
http://click.icptrack.com/icp/relay.php?r=34803976&msgid=564008&act=MSME&c=1010301&destination=http%3A%2F%2Fwww.sciencedirect.com
http://click.icptrack.com/icp/relay.php?r=34803976&msgid=564008&act=MSME&c=1010301&destination=http%3A%2F%2Fwww.scientific.net
http://click.icptrack.com/icp/relay.php?r=34803976&msgid=564008&act=MSME&c=1010301&destination=http%3A%2F%2Fwww.scholar.google.com.


the reciprocal f the subgrain size has a good linear relationship with the natural logarithm of Z value, and that of the 

hyperbolic term of flow stress. Geometric dynamic recrystallization is found to be active under a critical deformation 

condition in ln Z<21.0, and fine equiaxed grains with high-angle boundaries develop resultantly. 

 

The Influence of B, P and C on Heat-Affected Zone Micro-Fissuring in Inconel Type Superalloy, By: S. 

Benhaddad, N. L. Richards, U. Prasad, H. Guo, M. C. Chaturvedi, Sep  1 2000 , Superalloys 2000, pp. 703-711, 

Affiliations: University of Manitoba, Canada        

Abstract: The influence of minor elements, viz., C, B and P, present either individually or in combination, on HAZ 

micro-fissuring susceptibility of Inconel 718 Superalloy was studied. The micro-fissuring susceptibility was evaluated 

by hot ductility testing in a Gleeble 1500 system and by the measurements of cracks in HAZs around electron beam 

welds.  It was then correlated to the microstructure of the alloys and the segregation of minor elements to the grain 

boundaries. It was observed that B affected the HAZ micro-fissuring susceptibility very adversely, but the influence of 

C was only marginal. The addition P to the B containing alloy made it more susceptible. However, the addition of C to 

both the B, and B and P containing alloy was beneficial in reducing the HAZ micro-fissuring susceptibility. The 

influence of minor elements could be reasonably explained by the segregation and/or formation of precipitates on 

grain boundaries.  

 

Feature of Flow Stress of Aluminum Sheet Used for Can During Hot Compression, By: G.-S. Fu, K.-W. Qian, 

W.-Z. Chen, J.-X. Kang, Oct  1 2000 , Transaction of the Nonferrous Metals Society of china, pp. 671-674, 

Affiliations: Fuzhou University, China   

Abstract: The flow stress feature of aluminum sheet used for pressure can during plastic deformation at elevated 

temperature was studied by isothermal compression test using Gleeble 1500 dynamic materials testing machine. 

The experimental results show that the steady state deformation is remarkable when the material is deformed in the 

temperature range of 350-500 deg. C at strain rates within the range of 10 exp -2 -10.0 s exp -1. The material is 

sensitive to positive strain rate. A hyperbolic sine relationship is found to correlate well the flow stress with the strain 

rate, and an Arrhenius relationship with the temperature. Semi-empirical constitutive equations of the flow stress are 

derived from all experimental data for tested material during plastic deformation at elevated temperature by 

polyelement linear regression analysis.  

 

Linking Plane Strain Compression Tests on AA6063 to Laboratory Scale Extrusion Via Constitutive 

Equations, By: J. Van De Langkruis, R. Bergwerf, S. Van Der Zwaag, W. H. Kool, Jun  1 2000 , Materials Science 

Forum, 331-337, pp 565-570, Affiliations: Delft University of Technology, Switzerland        

Abstract: Modelling aluminium extrusion is complex since mechanical behaviour of the materials is dependent on 

temperature, strain path, initial microstructure and microstructure developed.  These dependencies are incorporated 

in so-called constitutive equations and a simple method to determine them is by using plane stain compression 

(PSC) tests.  In order to assess the potential of using these constitutive equations for extrusion modelling, an 

AA6063 alloy was studied.  Plane strain compression tests were carried out with a Gleeble thermomechanical 

simulator at varying temperatures and for varying homogenization treatments, which involve different solute Mg and 



Si contents in the matrix.  Flow stress was recorded as a function of strain and the constitutive data were modeled 

using a modified hyperbolic sine law, which explicitly accounts for the effect of solute Mg and Si.  Extrusion 

experiments were carried out with a laboratory extrusion press using a simple die geometry.  Extrusion was 

performed at low speed and controlled such that isothermal conditions prevailed.  Temperature and homogenization 

treatments were identical to those of the PSC tests.  A linear relation between the flow stress during PSC testing and 

extrusion pressure was obtained. 

 


