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➢ PROJECT LOCATION: 

Italy, Poland and Czech Republic

LIFE BIOBCOMPO: « Lightweight 

bio-based polymer composites for 

lower emission vehicles »

➢ DURATION: 

Start: 01/07/2018 - End: 30/06/2021

➢ PROJECT TYPE 

Project funded by European Commission on LIFE Programme
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Key actions:

1. Development of low density thermoplastic bio-composites with cellulose fiber for automotive components

2. Prototype production, virtual analysis; process performance and quality control, pre-industrial manufacturing

3. Monitoring of the environmental impact of the developed bio-composites

4. Optimization of the recycling process of the developed formulation and characterization of recycled bio-composites
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INTRODUCTION LIFE 

BIOBCOMPO – LIFE PROJECT

Vehicle CO2  

emission 

reduction

How? Where?
Automotive 

interior 

and 

exterior trims

Vehicle parts 

weight reduction 

by 8%,

through the 

deployment

of low 

density 

bio-composites

GOALS
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PARTNERS
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product responsible
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Dissemination

Expert
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 SAPA Goals: Transforming raw materials into a finished components with a few 

automated steps (One - Shot® method), reducing: workforce, mistakes, cycle time, 

scrap pieces, weight of the component.

 Main Costumers: Aston Martin; BMW; CNH Industrial; FCA; Ferrari; Rolls Royce; 

Volkswagen Group.

 Main Products: Door panel components; Interiors; Exteriors; Dashboard 

components; Engine Area; Wheel Cups/mirror cups.

5 VARNISHING 

INSTALLMENTS

CO-DESIGNER
4.5% TURNOVER RE-

INVESTED IN R&D

140 PRESSES

99.000 MQ

COVERED
61.500.000

COMPONENTS 

PER YEAR

KEY FACTS

10 FACTORIES +1700 PEOPLE

SAPA SPA
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Were identified some of reference polypropylene-based materials related to current 

applications: 

 the PP 20% glass fiber for under-shell applications; 

 the PP mixed with 15% glass fiber and 15% talc and PP 40% glass fiber.

All the materials of interest are listed in table 1.

Material designation ISO material_ID Matrix
Glass fiber 

content (wt%)

Talc content

(wt%)

PP 135.90 PP -GF20 PP-20GF-HOMO PP homopolymer 20 0

PP 130.50 PP -(GF15+TD15) PP-15GF-15T-HOMO PP homopolymer 15 15

PP 145.110 PP -GF40 PP-40GF-HOMO PP homopolymer 40 0

Table 1 Material designation and ISO standard symbols of reference materials

PARTS DEFINITION
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PARTS DEFINITION

IDENTIFICATION COMPONENTS 
The table 2 shows the demonstration 

components for the PP 135.90.

Components Materials Pattern

 Aerodinamic Side shield LT 

JTD MODALE

 Aerodinamic Side shield RT 

JTD MODALE

 Aerodinamic Side shield LT 

VELOCE

 Aerodinamic Side shield RT 

VELOCE

 Aerodinamic central shield 

BZ

 Aerodinamic central shield 

JTD

 Aerodinamic rear shield SCR 

VELOCE

 Aerodinamic rear shield  RT 

Black QV

 Aerodinamic rear shield  LT 

Black QV

P 135.90 FV 20% 

BM 50 NERO
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SPECIFIC REQUIREMENT COMPONENTS 

In relation to the position of the component inside the car, each of them will have specific features that must 

be verified, so for each components were selected qualification tests shared with the other partners, the table 

below shows some of them.
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PARTS DEFINITION

Thermal Shock Requirement Shear Performance Requirement

Thermal Cycling Requirements Fastener Tear Out Requirement

Cold Impact Requirement Impact Load Requirement

Humidity Resistance Requirement Deflection/Sag Requirement

Extended Heat Ageing Requirement Heat Shield Requirement

Dimensional Stability Requirements Air Dam Performance Requirement

Burn Resistance Requirement Park Block, Driveway Requirement

Corrosion Requirement for Mechanical Fasteners Spat Requirement

Chemical Resistance Requirement Recycling Requirement

Stone Blast / Abrasion Performance Summer Road Test

Moldflow Analysis Winter Road Test

CAE and/or FEA Analysis Vehicle Reliability Tests

Thermal Growth Requirement Hand Held Car Wash Test

Material Requirements Vehicle Vibration Requirements

Dimensional Requirements Vehicle Durability Requirements

Part Identification and Marking Vehicle Durability in Climactic Chamber Requirement

Traceability Torque Test

Water Absorption and Shedding Requirements Corrosion / For Life

Shipping Requirements Vehicle Water Testing Requirement

Wear Resistance Requirement Mud Packing High Pressure Spray Performance

Test
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PARTS DEFINITION

IDENTIFICATION COMPONENTS 
The table 3 shows the demonstration components for the PP 130.50 (PP rinforced with 

15% of short glass fibers and talc mineral filler).

Table 4 Demonstration components mpolded whith materials of interest

Components Pattern

Front bumper lower cover MCA

Cluster reinforcement
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IDENTIFICATION COMPONENTS 

Among component molded with the PP GF40 has 

been selected as a demonstration the of Plastic 

box dash upper panel, the table below shows 

the technical specifications for this component.
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PARTS DEFINITION

Table 5 Specific Requirement component molded with PP GF40 

Dimension and tollerancing

Treatment and finishing materials

Marking

Aesthetic characteristics

Moldflow analysis

Heat behavior

Dimensional stability

Extended thermal aging 

Resistance to thermal cycles

Cold impact resistance

Resistance to chemical agents: green gasoline, 

diesel fuel, engine oil, battery solution, coolant, 

window fluid, power steering oil.

Burning speed

Adhesive

Test
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DEVELOPMENT OF NEW 

MATERIALS

Natural fibers are considered very interesting as fillers:

 Recyclability 

 “Bio” origin

 Low density

 Low production cost

 Low hazard manufacturing processes and low emission of toxic fumes

 Less abrasive damage to processing equipment compared with that for synthetic fiber 
composites

Using natural fiber as a reinforcement for polymer matrix composites has many advantages but 
also some drawbacks:

 Lower durability than for synthetic fiber composites

 Lower strength, in particular impact strength

 Greater variability of properties

 Lower processing temperatures limiting matrix options



L I F E B I O B C O M P O . E U

13

SELECTION OF MATRIX,FILLER AND ADDITIVES

MATRIX: FILLER/REINFORCEMENT ADDITIVES

• PP HOMOPOLYMER

• PP HIGH IMPACT 

COPOLYMER

• RECYCLED PP

• PLA, PP-PLA BLEND

• CELLULOSE (fiber)

➢ High aspect ratio

➢ Fiber treatment

➢ Nanocellulose (MCC-MFC)

➢ Regenerated Cellulose

➢ Recycled cellulose

• TALC (lamellar)

➢ High aspect ratio

• HYBRID (cellulose/talc)fillers

• LOW DENSITY fillers

• COUPLING AGENTS

• COMPATIBILIZERS

• IMPACT MODIFIERS

• PLASTICIZERS

• NUCLEATING AGENTS

• DISPERSING AGENTS

• MELT FLOW ENHANCERS

DEVELOPMENT OF NEW 

MATERIALS
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Material_ID Matrix
Cellulose fiber

content (wt%)

Glass fiber

content (wt%)

Talc content

(wt%)

Reference material
PP-20GF-HOMO (PP-

135.90)
PP homopolymer 0 20 0

New material
PP-20CF-HOMO PP homopolymer 20 0 0

PP-20CF-COPO PP copolymer 20 0 0

Material_ID Matrix
Cellulose fiber

content (wt%)

Glass fiber

content (wt%)

Talc content

(wt%)

Reference material
PP-15GF-15T-HOMO 

(PP-130.50)
PP homopolymer 0 15 15

New material
PP-30CF-HOMO PP homopolymer 30 0 0

PP-20CF-10T-HOMO PP homopolymer 20 0 10

Density natural vs conventional fillers

DEVELOPMENT OF NEW 

MATERIALS
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Molding test of the components previously selected with the “Bio” materials identified 

before.

After injection molding, the components were analyzed through the Qualification Tests.

MANUFACTURING PROCESS

COMPONENT TESTED MATERIAL

Aerodynamic side shield PP-20 CF-COPO

Aerodynamic central shield PP-20 CF-HOMO

Cluster reinforcment PP-20CF-10T-HOMO

Cluster reinforcment PP-30CF-HOMO

Tested materials and reference components
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MANUFACTURING PROCESS

Volumetric warpage_PP+FV [PP 20 GF ]

Volumetric warpage_PP+CF [PP HOMO 20 CF] Filling Time_PP+FC [PP HOMO 20 CF]

Filling Time_PP+FV [PP 20 GF ]
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Characteristic Value

Injection temperature 175°C-190°C

Mold temperature 80°C

Shot length 195 mm

Clamping force 900 kN

Weight reduction of Aerodynamic central shield

molded with PP-20CF-COPO

MANUFACTURING PROCESS
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Weight reduction of Aerodynamic side 

shield molded with PP-20CF-COPO
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MANUFACTURING PROCESS

 

 
Characteristic Value

Material dried 105°C for 3 hours

Clamping force 900 ton

Injection temperature 165°C-190°C

Mold temperature 50°C

Shot length 165 mm

Clamping force 800 kN
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Weight reduction of cluster reinforcement 

compared to the reference part molded with PP-

15GF-15T

 -7,7% for PP-30CF-HOMO

 -7,3% for PP-20CF-10T-HOMO
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MANUFACTURING PROCESS

Characteristic Value

Material dried 105°C for 3 hours

Injection temperature 165°C

Mold temperature 90°C

Shot length 195 mm 

Clamping force 900 kN



L I F E B I O B C O M P O . E U

20

SOPHIA HIGH TECH
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Currently only the following material formulations are available:

- PP 40 GF (PP 145.110)

- PP 20 GF (PP 135 90)

- PP 15 GF + 15 talc (PP 130.50)

CONVENTIONAL MATERIAL

BIO BASED MATERIAL

DATABASE MATERIAL is required for the injection molding simulations; dB materials will

cover commercial and new biobased material.

PP 145.110

PP 135 90

PP 130 50

In order to realize a full database for materials, it is necessary to perform a specific testing campaign. 

Currently, the DATABASE MATERIAL, used to simulate Injection Molding process (for the current available

formulation) has been realized through following tests:- Differential Scanning Calorimetry - DSC;-

Rotational Rheometer;- Capillary Rheometer”

MATERIAL CHARACTERIZATION

- PP HOMO 30 CF

- PP HOMO 20 CF 10T

- PP HOMO 20 CF

- PP COPO  20 CF
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Prova di trazione 

 
Mechanical test: Dynamometer Thermal test: Vicat/HDT tester Rheological test: MFI tester

MATERIAL CHARACTERIZATION

MATERIAL CHARACTERIZATION

 Mechanical: tensile, flexural, impact properties

 Thermal: vicat softening temperature

 Morphology: Scanning Electron Microscopy (SEM analysis)

 Rheological: MFI
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Material Et [MPa] σmax [MPa] εb [%]

PP-30CF-HOMO 2823±138 55.3±1.0 5.58±0.28

PP-20CF-10T-HOMO 2972±96 46.7±0.3 5.17±0.04

PP-15GF-15T-HOMO 

(PP-130.50)
3250±121 55±2 3±0.35
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MECHANICAL PROPERTIES: Tensile properties (ISO 527-2-1A)

Stress-strain curves

MATERIAL CHARACTERIZATION
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MECHANICAL PROPERTIES: 

Flexural properties (ISO 178)

Material Ef [MPa]

PP-30CF-HOMO
3252 ± 151

PP-20CF-10T-HOMO
3447 ± 114

PP-15GF-15T-HOMO (PP-130.50) 3680±107
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MATERIAL CHARACTERIZATION

Impact properties Notched IZOD RESILIENCE (ISO 180)

Material IZODn [kj/m2]

PP-30CF-HOMO 3.4 ± 0.2

PP-20CF-10T-HOMO 3,3  ± 0.6

PP-15GF-15T-HOMO (PP-130.50) 5,2±0.1
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Material TVicat [°C]

PP-30CF-HOMO 130

PP-20CF-10T-HOMO 125

PP-15GF-15T-HOMO (PP-

130.50)
110

25

Thermal properties: VICAT softening temperature (ISO 306)
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MATERIAL CHARACTERIZATION

Rheological: Melt Flow Index (ISO 1133)

Material MFI (190 °C, 5 kg) 
[g/10 min]

PP-30CF-HOMO 5,3

PP-20CF-10T-HOMO 10

PP-15GF-15T-HOMO (PP-130.50) 7 0
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MATERIAL CHARACTERIZATION

Scanning Electron Microscopy (SEM analysis)

Several cellulose fibers are clearly

visible in the PP matrix: 

• some fibers appear well dispersed

• some others seem to be arranged in 

bundles

Good dispersion of the hybrid

reinforcement within the polymer

matrix:

• lamellae of talc

• cellulose fibers

PP-30CF-HOMO PP-20CF-10T-HOMO
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PP-20CF-HOMO 2194 ± 81 40.7 ± 0.9 5,99 ± 0.43

PP-20CF-COPO 1586 ± 43 36.01 ± 0.20 10.8 ± 0.25
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(PP-135.90)
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±73.96
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MATERIAL CHARACTERIZATION

MECHANICAL PROPERTIES: Tensile properties (ISO 527-2-1A)
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Material Ef [MPa]

PP-20CF-HOMO 2764 ± 95

PP-20CF-COPO 1810± 45

PP-20GF-HOMO 

(PP-135.90)
3660 ±0.03

➢ Flexural properties (ISO 178)

MATERIAL CHARACTERIZATION

➢ Impact properties Notched IZOD RESILIENCE (ISO 180)
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Material TVicat [°C]

PP-20CF-HOMO 116

PP-20CF-COPO 97

PP-20GF-HOMO 

(PP-135.90)
117.2
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MATERIAL CHARACTERIZATION

Thermal properties: VICAT softening temperature (ISO 306)

Material
MFI (190 °C, 5 kg) 

[g/10 min]

PP-20CF-HOMO 16.3

PP-20CF-COPO 9.7

PP-20GF-HOMO (PP-135.90) 15

Rheological: Melt Flow Index (ISO 1133)
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Development of low density bio-

based thermoplastic composites 

for automotive components

• Lower DENSITY 

• Comparable Vicat temperature

• Lower Tensile strength

• Lower Flexural modulus

• Poor Impact resistance

Comparison of PP-20CF-HOMO with reference PP-20GF-HOMO 

MATERIAL OPTIMIZATION STRATEGY

• Process improvement (additives as lubricants, melt flow enhancers, etc.)

• Interface adhesion improvement (coupling agents, impact modifiers)

• Reduction of environmental impact (use of recycled materials; use of bio materials; low CO2 emissions

• Improvement of mechanical and thermal properties for the matrix and fillers
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Developments (WIP)

 Testing of New Formulation 

 Definition of Materials DB for all Formulations

 Process Virtual analysis

 Life Cycle Assessment

CONCLUSIONS

Best Materials Formulations

VEHICLE CO2 EMISSION REDUCTION
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Thanks for the Attention


