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AUTOMAZIONE……..QUALI INCOGNITE   ?!

1. INTRODUZIONE
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1. INTRODUZIONE

TECNICA TRADIZIONALE :  HAND-LAY-UP  (HLU)
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MAIN AUTOMATED COMPOSITE MANUFACTURING TECHNOLOGIES

FILAMENT WINDING 
ATL : AUTOMATIC TAPE LAY-UP    :        Wider tape (12 inch or more) 
AFP:  AUTOMATIC FIBER PLACEMENT:  Narrower tape (0.125”, 0.25”, 0.5”) 

Multiple tapes (up to 32 or 64 )
Fiber steering 
Heating source for thermoplastic  
composites 

CCM:     CONTINUOS COMPRESSION MOULDING
CM:       COMPRESSION MOULDING
ARTM : AUTOMATED RESIN TRANSFER MOULDING
ESTRUSIONE, ETC

PANORAMICA TECNOLOGIE AUTOMATIZZATE
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FILAMENT WINDING 

ATL : AUTOMATIC TAPE LAY-UP 

AFP:  AUTOMATIC FIBER PLACEMENT

PANORAMICA TECNOLOGIE AUTOMATIZZATE
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CCM:     CONTINUOS COMPRESSION MOULDING
(FINO A 80 m/h di profilati rettiliniei)

PANORAMICA TECNOLOGIE AUTOMATIZZATE
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MAG IAS machine MTorres machines

Automated Fiber Placement (AFP) 

machine at Concordia University

Ingersoll machines

Fraunhofer machine
CORIOLIS machine

PANORAMICA TECNOLOGIE AUTOMATIZZATE
Tipologie diverse di AFP
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1. Boeing
2. Spirit
3. Airbus
4. Bell Helicopter TexTron
5. Bombardier (Coriolis)
6. ATK

7. COMAC
8. SUPERJET 

9. FINMECCANICA - AA (Grottaglie-

Foggia)

10. FINMECCANICA –AW (Brindisi)

1. Sheffield university (UK)
2. Manchester Institute of Technology (UK)
3. Bristol University (UK) 
4. Fraunhofer Institute (Germany)
5. NLR (Netherlands)
6. Univ. of Missouri (USA) 
7. Union College (USA)
8. Australia
9. Japan
10. Concordia University (Canada)
11. National Research Council Canada (Canada)
12. TUM  Munich (Germany)
13. COMPODITATOUR (France) 

PANORAMICA TECNOLOGIE AUTOMATIZZATE
Diffusione macchine  AFP-ATL

NOVOTECH SrL – Avetrana (TA)

GRUPPI  INDUSTRIALI UNIVERSITA’ E CENTRI DI RICERCA
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AFP – VISTA DA UN COSTRUTTORE 
CORIOLIS COMOSITES
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AFP – VISTA DA CORIOLIS COMOSITES

AEROSPACE & AUTOMOTIVE
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Relevant Equipment and SW

AFP Machine
ABB IRB-6640/205/2.75
standard robot 8-fibre placement
head, developed by Coriolis
Composites s.a.s. (France),
mounted on a linear axis with a
working length of 3m. Material
heating can be performed by a
3kW laser or IR lamp.

Virtual Product 
Development

Hot Press for RTM and CM
with plates of [m] 1.2 x 1.8,
400°C Insulated Plates.

Composite Curing Oven
400°+/-2°C
uniformity temperature,
size [m] 1.0 x 1.0 x 1.2
with Vacuum Line.

Infuser Servo injector for HP-RTM/VARTM
molds, up to 4000cc per shot

Hypaject MKIII injection system thermostatted
up to 10bar injection pressure for RTM.

ACR3 Dual Zone Hot Bonder
with SR Blanket kit from
BriskHeat Corporation

Manufacturing, Curing, Machining and Repair of Composites

Vertical Machine Center
MV 214 P 12B from
Quaser.

2016 NOUS Proprietary



Technology - Targeted Innovation

00

Compression 
Moulding Process

Injection 
Moulding Process

Resin Transfer 
Moulding Process

Automated Fiber 
Placement Process
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DOUBLE CURVATURE COMPOSITE 
PANEL WITH RAMP

MANUFACTURING

CONCEPT, DESIGN AND FEASIBILITY STUDY

DEVELOPMENT OF A REGIONAL A/C TAIL CONE PORTION (1/4)

Design & Manufacturing of Composite Layups           

by AFP Process - LAMITECH Project

2016 NOUS Proprietary
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ESPERIENZE DI SVILUPPO DI TECNOLOGIE 
AUTOMATIZZATE  

(NOVOTECH & COMPOSITI AVANZATI)
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DEVELOPMENT OF COMPLEX COMPOSITE DEMONSTRATORS

Design & Manufacturing of composite demonstrators 

by AFP Process - SPIA Project (ongoing)

2016 NOUS Proprietary

in

in

NGTP VERTICAL FIN PORTION

M346 FUSELAGE PORTION

A/C TAIL CONE PORTION (1/2)

..in progress



Exploded view of 
components used 
in RTM process

This method offers high precision moulded parts and enables integrated solutions offering high
quality and repeatability beyond a reduction of weight, costs and assembly time.
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View as built of Composite Stiffened Panels 
(TS)  samples manufactured by RTM process 

for an International R&T Project with 
University of Naples “Federico II”

Design & Manufacturing of Composite Layups           

by RTM process

2016 NOUS Proprietary



Design & Manufacturing of Composite Layups           

by RTM process
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MANUFACTURING OF RIBS FOR REGIONAL A/Cs : 
FROM SUB-COMPONENT TO A FULL-SCALE DEMONSTRATOR

2016 NOUS Proprietary



Design & Manufacturing of Demonstrators by             

RTM process
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2016 NOUS Proprietary

HANDLE FOR 
HELICOPTERS

AIRCRAFT WING SPAR

HELICOPTER DASHBOARD SUPPORT
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Out of Autoclave Panels (CYCOM 5320-1) using AFPM
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Partners:

2016 NOUS Proprietary
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TP In-Situ Consolidation using AFPM (in progress)

 Layup performed by NVT

 Materials provided by AAAEM

 NDI and Mechanical Tests will
be performed by Cytec

(b)
Layup at T ≈ 400°C 

(c)
Layup at T ≈ 400°C on a 
thermal insulation plate 

(a)
Layup at T≈250°C

Partners:

2016 NOUS Proprietary



Sandwich Panels using AFPM

-45°

Thermoset 977-2 (Cytec)
45°

90°

0°

Adhesive
3M™ Scotch-Weld™ 

Structural  AF 163-2

Component Honeycomb

Adhesive
3M™ Scotch-Weld™ 

Structural  AF 163-2

0°

Thermoset 977-2 (Cytec)
90°

45°

-45°

Test 
trial
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Rapid Preforming process using AFPM
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 Preforming of Prepreg for PCM or Dry Fiber material for Infusion process
 High Surface Quality
 OOA process (Hot Press or Oven depending on the part)

Advanced preforming process :
• Fast
• Consistent
• Less manual labor
• Automated

Automated Fiber Placement steps compared to Hand Layup

2016 NOUS Proprietary
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Fiber steering and buckling optimization



Optimized stratification strategy



Thank you 
for your attention 

If You Want To Go Fast, Go Alone. 
If You Want To Go Far, Go Together.

2016 NOUS Proprietary


