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Engineering Polymers for Metal Replacement

Lightweighting, mechanical performance, cost reduction and sustainability are some of the requirements driving the
market to search for metal alternatives. Using engineering polymers for demanding metal replacement applications has
a long and successful history at RadiciGroup High Performance Polymers, where our continuous focus on innovation

has resulted in a very wide offering of materials.

Low density and excellent mechanical performance are typical characteristics of our materials specifically developed as
metal alternatives. Moreover, engineering polymers allow for design freedom and lower part cost, owing to the potential
of function integration, modularity and reduction in post-processing time and labour. Based on our experience and
analysis, the replacement of metals with engineering polymers leads to a significantly lower environmental impact,
thanks to the reduced weight of components, among other factors.

Function Integration

- Functional benefits through part integration

+ Design possibilities even with complex parts and more
opportunity for design innovation

« Better surface finish with integral colours

0il Circuit Valve Body

Cost reduction

+ Lower tooling and manufacturing costs
* Fewer post-processing operations

* Longer tool life

+ Higher productivity

+ Less energy demand for part production
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Engineering Polymer
® Raw Material Costs

Die-cast Aluminium

H Finishing Costs
Comparative Cost Analysis

Typical Values for Metal Replacement Projects for 500.000 parts/year

B Processing Costs H Tooling Costs

Lighter parts with high performance

* Less density

« High specific stiffness and strength

+ Vibration and noise damping

+ Higher corrosion and chemical resistance
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160 RADILON A RV500RW Steel AHSS

RADILON A RV350W
140 RADILON S RV500W Magnesium AM1000A

RADILON S RV350W ‘ RADILON DT RV500W

120 Aluminium 6001-T6

100 Aluminium 7001-T6
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Mechanical Properties Chart

Lower environmental impact

+ Lower CO, emissions from material production

* Lower CO, emissions due to lighter parts: very important for
vehicle parts.

* Lower CO, emissions due to fewer post-processing operations
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W Die-cast Aluminium  ® Sand-cast Aluminium

Oil Pan - LCA - CO, Footprint (kg)

- Engineering Polymer | Die-Cast Aluminum Sand-Cast Aluminum
Part Weight 1.1 kg 185kg 1.85kg




Selection of Materials for Metal Replacement

Product Name Polymer Type Key Features Typical Applications
RADILON® S RV300W PAG-GF30 - Very high stiffness and strength
RADILON® S RV500W PAG-GF50 * Good surface appearance + Automotive

. A + Consumer Goods
RADILON® S URV300W PAB-GF30 - Very high stiffness and strength « Industrial

+ Easy flowability
RADILON® S URV500W PA6-GF50 » Good surface appearance
LA L L BT FrEGEIRES - Very high stiffness and strength . Automotive
RADILON® A RV500RW PAG6-GF50 » Deaveliored o ChemiEnt ) Eleslions  Consumer Goods
* Industrial

RADISTRONG® A RV500W » Very high stiffness and strength

RADISTRONG® Aroma RV500RKC2

(PAB6+PAX) - GF50

* Excellent surface appearance
+ Lower moisture absorption

+ Water Management

+ Improved dimensional stability

* Industrial

RADILON® D RV500RKC PA610-GF50 * High chemical resistance
. . * Water Management
» Partially obtained from renewable sources
RADILON® DT RV300W PA612-GF30 * Excellent chemical resistance * Industrial
* Improved dimensional stability + Consumer Goods
RADILON® DT RV500W PA612-GF50 * Very high stiffness and strength + Water Management

Successful Metal Replacement Projects

Engine Mount made of RADILON® A RV500RW 339 BK [PA66-GF50]

* Very high stiffness + Very high strength

* High fatigue resistance * Excellent heat ageing property retention

Windlass Reducer Housing made of RADILON® DT [PA612-GF]
* Very high stiffness + Very high strength

« Excellent chemical resistance

+ Good dimensional Stability

Road Manhole Cover made of RADILON® S RV350W 333 BK [PA6-GF35]

+ High stiffness * High strength

+ Good fatigue resistance + Good processability

RadiciGroup High Performance Polymers: CAE Service

Customized technical support fuelling the success of innovative metal replacement
projects, realized using our broad range of engineering materials. This is what
RadiciGroup High Performance Polymers can offer its customers, thanks to its
state-of-the-art computer-aided engineering (CAE) virtual simulation tools and the
experience and skills of its technical specialists.

jﬂliﬂ

The information provided in this document correspond to our knowledge on the subject as of the date of publication. The information may be subject to revision as new
knowledge and experience become available. Data provided fall within the normal range of product properties and relate only to the specific designated material. The data may not
be valid for such material if used in combination with any other material or additive, or in any process, unless otherwise expressly indicated. The data provided should not be used
to establish specification limits. Such data are not intended to substitute for any testing you may need to conduct to determine the suitability of a specific material for particular
purposes. Since the above mentioned companies cannot anticipate all the variations occurring in end-use conditions, the above mentioned companies make no warranties and assume no
liability in connection with any use of the above information. Nothing in this publication is to be considered as a licence to operate under, or a recommendation to infringe, any patent rights.
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