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The industrialized composite market needs low-cycle times and fast development 
processes for the whole value chain, from the material to the application.
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3. Processing Properties 
Dynamic viscosity f (T) – Resin DIN EN ISO 3219 Rotational viscometer at constant ω 

Dynamic viscosity f (T) – Hardener DIN EN ISO 3219 Rotational viscometer at constant ω 

Extra information: e.g. cone and plate system, controlled by drive Extra information: e.g. cone and plate system, controlled by drive 
 

  

 

 

 
Density [g/cc] DIN 1675  

Pycnometer 
 

Viscosity [mPas] DIN 53015 
25°C 
Brookfield viscometer 

Extra information    --- 
   --- 

Neat Resin    1.18 
   9000 

Hardener 
   0.96 

   40 
Additive 

   0.8 
   1000 

 

 
Mixing ratio [pbw] Resin 

      100                                  Hardener 
       23                                    Additive 
       1-2                                    

 

 
Cure cycle possibilities  

In Mold curing Post-curing Glass transition     temperature (Tg) 

Recommended Standard Process 2 min  
Tmould =120°C 
Tresin   = 60°C 
Tagent = 25°C 

 
120 min at 60°C 

 
65 Alternative 1 3 min at 120°C 60 min at 80°C 69 

Alternative 2 3 min at 100°C 180 min at 120°C 74 

Recommended Processing Temperature of the resin system is 60-100°C 

Resin Transfer Molding (RTM) is the current state of the art technology 
in high-volume production of thermoset composite parts. AZL Partner 
Companies founded a workgroup which meets every six months, in or-
der to accelerate the technology development and enhance the trust in 
the RTM technology. As a first project, a consistent Model Material Data 
Sheet (M-MDS) for RTM resins has been developed for speeding up pro-
cess and part developments. In upcoming meetings, next projects will be 
defined addressing the need for e.g. near process test methods, hybrid/ 
sandwich constructions, automated preforming or material, machinery 
and process databases for fast cost evaluations.

Current RTM data sheets vary widely in terms of content and data 
structure. As this hinders developers from identifying quickly their suit-
able material, the AZL Workgroup “High-Speed RTM Matrices” initiat-
ed and developed a consistent Model Material Data Sheet (M-MDS) for 
RTM resins.
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Model Material Data Sheet – First Workgroup Project

Technology-Oriented 
Networking

Building Trust in 
Technology

Impulses for 
Research Insitutes

Identification of 
Pre-Competitive Topics

Initialization of 
Projects

SUITABLE MATERIAL

MATERIAL BENCHMARK

MATERIAL DATA SHEET
-- Development of a M-MDS as the first selection 

tool for every process participant (material 
supplier, designer, machine/tool manufacturer, part 
manufacturer,…)

-- In workgroup meetings, the detail level and the best 
appropriate test methods has been discussed and 
defined

-- 26 properties as general information, information of 
the cured resin and material process properties are 
now included in the M-MDS

Based on the details given in the 
M-MDS, the user can screen various 
materials and match them with 
available equipment

This leads to the selection of a high-
speed matrix for specific application 
and machinery
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RESEX TM Resin 0123-1

CUREX TM Curing Agent 0123                        
                        

                        
              

ADDONTM Additive 1x

1. General Information

Description
The Epoxy Resin System contains resin, hardener and additive, which is yellowish 

brown in color when completely cured. 

RESEX is a pale yellowish low viscosity resin with short curing cycle at high 

temperature and a demoulding time of less than 2 min. It is produced from bisphenol 

A resin and epichlorohydrin.

Curing Agent is a low viscous amine hardener with a light yellow color. Additive 101 

is a silicone- and wax-free internal mold release agent with light yellow/brown color.

Applications
Specially designed for conventional RTM applications and provides excellent wetting 

and adhesion characteristics on glass, carbon or aramid fibers. No specific mixing 

process and construction materials are recommended. Typical applications include 

automotive parts like roof tops, pillars, deck lids, hood. The Resins system fulfills 

IMO 123 certification. 

Features and Benefits
Low Viscosity

Short curing cycle

Great surface quality

Good varnish ability with minimal surface preparation

2. Properties of the Cured Resin System

The material properties derived from the standard curing cycle (see 3.3)

Unit Value
Used Standard and

Description

Extra 

information

Young´s modulus MPa 2950
e.g. DIN EN ISO 527-1

(Tensile test)

e.g.: specimen width: 

5mm, testing speed: 

3mm/min

Tensile strength
MPa 82

Tensile Strain
%

10

Flexural modulus MPa 3000 e.g. DIN EN ISO 178

(3-point bend test)

---

Flexural strength MPa 135

Model Material Data Sheet

New challenges 
by high reactive 
materials

Robust cycle 
times < 3min

High-speed 
RTM matrices

High-Speed RTM Matrices
	 AZL Workgroup

Meeting every  
6 Months

http://www.lightweight-production.com
http://www.azl-rwth-aachen.de
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Workgroup History

Business Platform “High-Speed RTM” YOUR CONTACTS 

Stefan Schmitt
Research Assistant
stefan.schmitt@azl.rwth-aachen.de
Ph: +49 241 8024 518

WORKGROUP LEADER

Marina Biller
Head of Partner Network Services
marina.biller@azl-aachen-gmbh.de
Ph: +49 241 8904 380

PARTNERSHIP CONTACT

AZL Business Platforms were built in addition to the 
R&D activities of AZL workgroups and provide you with 
technology-related information on lightweight: Visit the 
RTM Business Platform to find established suppliers 
of High-Speed RTM materials and solutions as well as 
innovative development partners. Use cases provide you 
with an insight into realized RTM components.

Visit us at www.high-speed-rtm.com

MORE AZL BUSINESS PLATFORMS

More than 30 involved AZL Partner Companies

P R O D U C I N G  I D E A S R&D North America

SPEAKERS

2015

2016

2017

UPCOMING ACTIVITIES

Summary of workgroup motivation, discussion 
about the present status of a M-MDS, analysis of 
current standards and new test methods, definition 
of approaches for the ascertainment of parameters 
for reaction kinetics and flow simulations

4
Sep

21
Feb

26
Sep

14
Sep

Information on Business Platform, 
evaluation of a survey about defining 
test parameters and necessary test 
methods, proposal to use a generic 
automotive structure for focused 
derivation of development topics

Decisions on criteria for the 
M-MDS (test methods, parameters, 
adjustments), discussion about 
developments of data bases 
for material systems and RTM 
machineries

Presentations of RTM use cases, 
agreement on concluding steps 
of the M-MDS, workshop about 
roadmap of structural thermoset 
parts and the further activities

Proposal for further material data 
activities and introduction of the 
highest voted future topic hybrid/
sandwich construction, balancing 
of the present status with the need 
of exclusive Tier1 and OEMs

CONCEPT
OF M-MDS

IMPLEMENTATION
OF M-MDS

FIRST 
DRAFT

OF
M-MDS

NEXT 
PROJECTS

3 INITIAL WORKSHOPS

WORKGROUP MEETINGS

•	 Tobias Pflock | NETZSCH Gerätebau
•	 Hansdieter Pannen | TA Instruments
•	 Daniel Schneider | IKV

•	 Albrecht Manderscheid | Cannon
•	 Dr. Andreas Ferencz | Henkel
•	 Sebastian Schmidhuber | KraussMaffei
•	 Jaap van der Woude | PPG
•	 Steven Bakker | Saertex
•	 Philip Wagner | IKV
•	 Frederic Masseria | ESI GmbH

•	 Björn Hören | fka
•	 Alexander Chaloupka | NETZSCH Gerätebau
•	 Jiuheng Chen | IKV
•	 Nadine Magura | IKV

•	 Sigrid ter Heide & Lars Friedrich | HEXION BV 
•	 Shinichi Miyamoto | Mitsubishi
•	 Niklaas Wolters | Conbility GmbH
•	 Arne Böttcher | IKV

VARIOUS PRESENTATIONS 
ON STATE OF THE ART BY AZL &visit www.high-speed-rtm.com/dates

Definition of relevant topics and procedure to set up a  
Model Material Data Sheet (M-MDS)

2014

17
Feb

•	 Accompanying introduction and ramp up phase of the M-MDS in specific companies
•	 Use of synergies to quality assurance methods and data supply in general for large series thermoset processes
•	 Definition of the further RTM roadmap, including potential project proposals in close cooperation about topics like data bases, complex preforming, post 

processing (e.g. painting, joining) and hybrid materials, including sandwich integration 

+  ANONYMOUS
& EXTERNALS

http://www.lightweight-production.com
http://www.azl-rwth-aachen.de
http://www.composite-pipes-vessels.com

