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VEHICLE 
WEIGHT REDUCTION

Fig 1_ Example of a lightweight car and where each 
material is applied.
photo credit by Renault

LIGHTWEIGHT

With tighter vehicle emissions legislations, 
the need for the vehicles weight reduction 
to reduce energy consumption is 
mandatory.
In order to achieve a lightweight 
construction it is inevitable the replacement 
of steel with lighter materials, such as 
composite materials.
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Selection of the concept 

The automotive metal structural components manufac-
tured by  stamping or hot stamping process are the most 
appealing to be replaced by unidirectional thermoplastic 
composites. 
To meet the objectives of the LaTCh II project, the target 
component of the design is a structural part of an electric 
car - a MacPherson type suspension arm. 

CREATION OF AN 
AUTOMOTIVE  STRUCTURAL 
COMPONENT

Specification of product requirements

For the targeted suspension arm, 5 real scenarios were 
quantified to be evaluated concerning the extreme forces 
at which the component is exposed during its useful life. In 
addition to the identification of the static loads applied to the 
suspension arm, boundary conditions of the strut system 
were studied and settled in order to proceed to the structural 
analysis as one the following steps.

Fig 3_ Static loads applied on a steel suspension arm

Fig 2_ MacPherson 
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Fig 4_ Results on the displacement on the injection-moulded 
thermoplastic

PRODUCT 
DEVELOPMENT

MODELS AND
ENGINEERING DESIGN

Having the starting point as one initial proposed CAD 
model, the following step was the FEM analyses process 
using Abaqus software. The results of the simulation 
analyses indicate critical areas where continuous 
unidirectional carbon fiber should be applied as the 
reinforcement needed to the balance between the 
mechanical resistance and the displacements, responding  
to the requirements. 

Different reinforced thermoplastics presenting distinct 
mechanical properties had also space to FEM analyses, 
feeding the iterative process of the development of the 
concept.

The final solution that safetly responded to the 
requirements is a 60% glass fiber thermoplastic body 
with a reinforcement of a thermoplastic matrix continuous 
unidirectional carbon fiber. 

ACHIEVEMENTES - THE PRODUCT

The study provided a significant reduction of 44% of weight over its counterpart in steel.
The results on the brake and acceleration tests were in accordance with the requirements and the previous 
simulations, proving the validation of the product.
The results on the fatigue lifecycle tests did not show any structural failure and the aging also did not cause 
degradation in the performance of the parts, in both the static tests of braking and acceleration.
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PROTOTYPE
MANUFACTURING

The production of the prototypes followed the 
implementation of the manufacturing processes plan at the 
facilities of Moliporex.

After the validation of the mould, the prototypes 
were produced by the process of hot stamping of the 
unidirectional carbon fibre laminates and overmoulded
with PA6+60% GF.

Fig 6_ Test gauge to perform mechanical testsFig 5_ Final prototype and the detailed unidirectional carbon fibre

TESTING 
AND MONITORING

Stationary tests representing the braking and acceleration 
conditions, and fatigue tests at least 2 million cycles with 
normal and aged prototypes had been conducted, showing 
no unexpected failures or displacements, and proving the 
accomplishment of the product.
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PROCESSES
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THINKING
 A COMPOSITE  MATERIAL PRODUCT

THE PRODUCTION OF AN AUTOMOTIVE 
STRUCTURAL COMPONENT WITH EFFICIENT  
CYCLE TIMES

The increase in usage of lightweight materials on 
automotive sector depends on the development of its 
associated processes. Hot stamping of thermoplastic 
composites typically combined with over-moulding, is a 
process of enormous potential for the automotive industry, 
but require improvements on their evaluated costs in the 
cycle times. These processes justify their preferential 
application in terms of structural componentes, such as the 
suspension arm.

ONE-SHOT PROCESS
Hot Stamping and Overmoulding
The new one-shot process concept allows higher 
cadences and predictably lower production costs on 
the manufacturing of the a target chosen component - a 
MacPherson type suspension arm - as it aims to merge the 
phases of hot stamping of the laminate and overmoulding of 
the thermoplastic into a single step on one single tool.
In this new approach, after the consolidation of the UD 
tapes originating the laminate, it should be cut to size, 
heated, transported and positioned into the mould in the 
injection machine, where is stamped and sequentially over-
moulded.

CONTINUOUS UD CARBON FIBER STAMPING 
SIMULATION

AniForm® Suite was the software purchased to simulate 
the stamping process, with the objective of obtaining the 
best  pre-cut geometry. This cut-into-form geometry will be 
inserted into the mould and be overmoulded without any 
necessary final trimming.

THE PROCESS
The main objective on the reduction of the number 
of steps, envisioning the one-shot process was 
successfully achieved.

ADVANTAGES
\ Short cycle times
\ Final part without further operations

Fig 7_ Results of the simulation of the geometry of the blank before and 
after stamping – PA6 pre-impregnated UD carbon fiber
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REINFORCED THERMOPLASTIC INJECTION 
SIMULATION

The Moldflow software was used to find the best 
compromise between filling and minimum pressure drop 
and injection time.

Fig 9_ Schematics of the one-shot process steps Fig 10_ Robotic arm handling the laminate through a 
suction cups system

Fig 8_ Results of the simulation of the geometry of the blank before and 
after stamping – PA6 pre-impregnated UD carbon fiber

Inserts

Injection

 

OPTIMIZATION OF THE INTERFACE 
UD LAMINATE - REINFOCED THERMOPLASTIC

In order to obtain a characterization of the interface be-
tween the continuous fibres laminate and the overmoulded 
thermoplastic, laminate blanks were produced and samples 
were machined. Then, with different processing conditions, 
they were overmoulded in a tool designed and produced by 
Moliporex, in order to obtain the final test specimens for the 
mechanical tests, to better understand the influence of the 
temperature and pressures on the process.
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CREATING
 A COMPOSITE MATERIAL PRODUCT
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TENCATE CETEX TC910 NYLON 6 Blank (UD 
PA6+Carbonfiber)

 PRODUCTION OF PROTOTYPES – FROM 
THE MATERIALS TO THE MANUFACTURING 
RESOURCES

After the development of the product design using 
SolidWorks and Abaqus, AniForm and Moldflow, and 
the implementation of the necessary resources, the 
manufacturing of the prototypes had started.

IMPLEMENTATION OF THE MANUFACTURING 
PROCESSES

The implementation of the necessary resources to initiate 
the production of the prototypes has gone through the 
installation of a manipulator robot and an infrared oven, and 
through the design and manufacture of a hot stamping tool 
with overmoulding.
Following the one-Shot process concept, the laminate is 
first consolidated and cut into the desired geometry to be 
insert into the mould.

The laminate is then properly positioned on the workbench, 
so the robotic arm installed pick it up with the suction cups 
system, and transports it to the infrared oven. 
In the infrared oven is where the laminate is heated until the 
melting temperature. 
It is also already well positioned to be finally transported to 
be inserted into the support guides inside the mould.

After the heating of the laminate the robot transports it to 
the injection machine to be stamped and overmoulded, with 
the pre-studied PA6 GF60%.

The mould is installed on the injection machine (400 ton) 
and includes the metal inserts that incorporate the final part 
– the silent blocks of the arm suspension
At the same time of the stamping and overmoulding there 
is already another laminate ready to be heated. As soon as 
the mould opens and a finished part is taken off, the robot 
introduces another laminate to begin the stamping and 
overmoulding process, maximizing cadences.

Promyde B300 P2 G60 S (PA6 60%GF)
Injection overmoulding

Thermoforming

Fig 11_ Shear Test



Latch II - Lightweight Thermoplastic Composites         //                 15

PROJECT
& CONSORTIUM
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PROJECT 
CONTEXT 
AND MAIN OBJECTIVES
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The European Commission set different standards on the 
reduction of CO² emissions for new passenger cars and 
vans, until and after 2020: targets for emissions in 2025 
will have to be 15% lower than 2021 and 30% lower in 
2030. 
The most cost-effective way to reduce the energy 
consumption and emissions of a vehicle is to reduce its 
weight. To achieve lightweight construction, automakers, 
suppliers, assemblers and component manufacturers are 
investing in R&D for the replacement of steel with lighter 
materials, among which composites play a great role. 
Outlined by four entities in consortium - Moliporex, 
Cadflow, INEGI and MCG - two projects focused on 
the manufacturing of lighter composite components 
for structural automotive parts with similar or better 
mechanical performance over their counterparts in steel 
was developed.

Technologies associated with thermoplastic 
composites

The technical feasibility of the production of components in 
unidirectional continuous fibre thermoplastic composites 
has been demonstrated in the LaTCh project by the hot 
stamping and overmoulding injection processes. However, 
the need to reduce the number of operations in the process 
was identified.

LATCH II
MAIN GOAL

Targeting the implementation of a one-shot manufacturing 
process, LaTCh II project comprises the convergence of 
the hot stamping and thermoforming technologies into 
one single step, allowing the reduction of the number 
of operations, equipment, tools and human resources 
required to obtain the final component, at higher cadences 
and competitive production costs. At the same time, the 
complexity of the target product was increased due to 
the inclusion of metallic elements, constituting hybrid 
components.

PROJECT 
IMPLEMENTATION PLAN

The LaTCh II project was divided into 7 main activities were 
are distributed over 36 months and subdivided into several 
tasks in a chronological logic of inputs required to carry out 
the tasks upstream.

ACHIEVEMENTS

The study comprised several analyses, with different geometries, materials and lay-ups, until a composite solution that 
fulfilled all the requirements was achieved.  The analysis were supported by FEA and MFA software such as Abaqus, 
AniForm and MoldFlow. 
The study provided a significant reduction of 44% of weight over its counterpart in steel. 
Big paradigm change in the sector by the development of high value-added products.
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PROJECT 
CONSORTIUM PRESENTATION

PARTNERSHIP

The partnership set up to carry out this 
project, consisting of three companies 
(Moliporex, MCG and Cadflow) and one 
R&D entity (INEGI), met all the necessary 
conditions to successfully accomplish 
the objectives and in the longer terms, 
commercially monetize the results, 
materialized into a final demonstrator 
competitive product. The diversity and 
complementarity of the institutions involved 
had exceeded the sum of all individual 
contributions.

Moliporex

With its name linked to the Portuguese Mould industry 
since its foundation in January 1986, MOLIPOREX is 
an innovative company with a deep knowledge in mold 
manufacturing for the injection of thermoplastics.
Using the most advanced technologies, MOLIPOREX is an 
expert in the engineering and manufacturing of high-quality 
moulds and components, for demanding industries such as 
the automotive industry, electronics, medical and others.

MCG

MCG is an end-to- end contract manufacturer of metal-
based solutions and products.
We deliver innovative insight in product design, 
manufacturing processes, and supply chain integration.
Our business area include Automotive, Transportation and 
Industrial applications.
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INEGI - INSTITUTE OF SCIENCE AND 
INNOVATION IN MECHANICAL AND 
INDUSTRIAL ENGINEERING

INEGI is a Research and Technology Organization (RTO), 
bridging the University – Industry gap and focused on 
applied Research and Development, Innovation and 
Technology Transfer activities for the industry. 
Being a non-profit private association, INEGI is an 
active agent in the development and consolidation of a 
competitive model based on knowledge, on high product 
and process technological content and on technological 
innovation.
INEGI has a set of scientific and technological expertise to 
provide the basis for their 4 fundamental axes: Research, 
Innovation and Technology Transfer, Scientific and 
Technological Consulting, Provision of Services.

CADFlOW

Cadflow has its activity focused on the supply and technical 
support of PLM (Product Lifecycle Management) solutions.
CADFLOW bridges international software and hardware 
companies (Siemens PLM, Autodesk, Evatronix) and the 
Portuguese market. The company has built over its years of 
experience a strong connection with the industry, namely 
with the sectors of molds, automobile, aeronautics, design 
and product development. 




