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DYNAMIC TEST AND MODELLING LABORATORY

It is the first and unique research laboratory in Turkey, associated 
with defense industries and is also called DTM-Lab

DTM-Lab was founded in 2007 after a project  entitled “New 
integrated armor design: development and optimization of 
alternative interface materials” and supported by the Department 
of the  Development and Planning of the Turkish Government 
(DPT) as guided project

The project aimed the use of foam materials as interlayer 
material in integrated armor structures

The project was directed by Prof. Dr. Mustafa GÜDEN and Prof. 
Dr. Alper TAŞDEMİCİ.

DTM-Lab is a financially self sufficient laboratory; operated by the 
funds from the projects and graduate students
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WHY DTM-LAB?

“Try and see” Edison approach in armor systems

Performance measurements in ballistic tests are tiresome and 
expensive

Lack of information about stress wave propagations and 
transitions

Effectiveness of external factors during tests

Numerical and experimental stress wave transition analysis

Determination of stress wave transition by SHPB

Ballistic tests in optimal designed configurations 

Numerical optimization, i.e. designs

In all these areas, DTM-Lab is a leading institution among 
national and international centers
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DTM-LAB COMPLETED PROJECTS

Tübitak Misag-NSF-7 (2003-2008): Wave propagation in multi-
layered materials

DPT(2007-2009): New integrated armor design: alternative 
interlayer materials 

Tübitak 106M186 (2006-2008): The use and development of high 
strength ceramic reinforced aluminum foams for the crush boxes 
of automobiles 

Tübitak 106M353 (2007-2010): The development of numerical 
and experimental test methodologies for the blast resistance 
multi layer materials at high strain rates
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DTM-LAB COMPLETED PROJECTS

SANTEZ 00054.STZ.2007-1:The processing and design of spinal 
cages based on porous and foam Ti6Al4V  

NAS (Belarus)-Tübitak (Turkey) bilateral Project (2008-2010): 
The analysis of technical properties of cross-wedge-rolling for 
Turkish and Belarussian industries

Tübitak 115M534 (2015-2017):Development of static and 
dynamics testing methods for concrete 

Tübitak 214M339 (2015-2017): The design and optimization of 
biomimetic based energy absorbing armor system



8

DTM-LAB PUBLICATIONS (SCI) (2007-2021)
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DTM-LAB SERVICES

Modelling (ANSYS/LS-DYNA&LSDYNA): multi-layer armor 
systems, crushing, explosion, strike, rolling 

Structural equation determination: JC (metal), JH2 (ceramic), 
Mat162 (composite) 

Technical consulting: High strain rate deformation, material 
selection and modelling, development of new test methods

Dynamic test system design and manufacturing : SHPB test 
setup (compression, tensile and shock tube) 

Project development and partnership: low-weight materials, 
material design with biomimetic, concrete, autoclaved aerated 
concrete, glass foam, composite structures
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DTM-LAB HARDWARE AND SOFTWARE

Compression SHPB (Ceramics, metals and composite materials, strain rate 5000 /s)

High Temperature Compression SHPB (strain rate 5000 /s ) 

Compression SHPB (Soft materials e.g. foams and so on: strain rate 5000 /s) 

Tensile SHPB (strain rate 2000 /s)

Shock Tube

Gas Gun Projectile System (Steel and Ceramic impactors: velocity 300 m/s)  

Drop Weight Test System (Max. Velocity : 24 m/s, Max. Energy :1800J) 

Quasi-static Universal Testing Machine (Video extensimeter, 300 kN) 

High Speed Camera System and Image Analysis (Fastcam)

Data Collecting Systems

VARTM Composite Manufacturing System

Ceramics, Ash and Tube Oven

Cutting Machines

Metallography equipment (polishing and optical microscopy)

Work Stations (5)

LSDYNA and MAT162 Modules

ANSYS



11

SPLIT HOPKINSON BAR
Al-bar SHPB compression: foam and soft materials: strain rate 5000 /s 316 SHPB tensile: all materials: strain rate 2000 /s 

Inconel SHPB compression: foam and soft materials: strain rate 5000 /s Inox SHPB compression: foam and soft materials: strain rate 5000 /s 
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SHOCK TUBE, DROP WEIGHT, PROJECTILE AND 
QUASI-STATIC TESTS

Shock Tube Drop Weight Test System (Max.Velocity : 24 m/s, Max. Energy :1800J) 

Gas Gun Projectile Test System (Steel and Ceramic Impector: velocity 300 m/s)
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OTHERS

Data Collecting System High Speed Camera System and Image Analysis (Fastcam)

Work Stations VARTM Composite Manufacturing System
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DTM-LAB EMPLOYEES
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GRADUATES (PhD)

Kaan Toksoy (Roketsan)

Ali Kara (CMS Jant)

Kutlay Odacı (Roketsan)

Elif Gültürk (Yard. Doç.)

Uğur Türkan (Yard. Doç.)

Cenk Kılıçarslan (Norm Cıvata)

Sinan Yüksel (Serbest) 

Doğuş Zeren (Norm Cıvata)
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GRADUATES (Master)

Çağrı Ergönenç (Serbest)

Semih Seven (Doktora, TAI)

Selim Şahin (Doktora)

Kıvanç Turan (Delphi)

Gözde Tunusluoğlu (Ford)

Eren Dizlek (Tırsan)

Cem Çakıroğlu (Bosch)

Yiğit Atila (İnci Döküm)

Umut Savacı (ETÜ)

Mustafa Altındiş (Almanya)

Mustafa Sarıkaya (2244- Doktora, TAI)

Mesut Bayhan (2244-Doktora, TAI)

Dilan Polat (TAI)

İlker  Canbaz (TAI)

Burak Akyol (TAI)

Metin Çakırcalı (Almanya)

Halit Kavi (Bosch, Bursa)

Övünç Akil

Deniz Karsu (Philip Moris, Almanya)

Emrah Çelik (Doç. University of Miami)

Egemen Akar (Tübitak)

Doğuş Zeren Alpay Hızal (ABD)

Uygar Yıldırım 

Onur Kocatürk

Sinan Yüksel

Ozan Balya
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STUDIES ON THE MATERIAL STRUCTURES

Lattice structures

Epoxy and polyester based carbon and glass fiber composite 
structures

Biomimetic (Balan) based cores

Corrugated core sandwich structures

Aluminum, titanium and lead foam metals

Glass foams, concrete and autoclaved aerated concrete 
structures 
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