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AUTOMAZIONE……..QUALI INCOGNITE   ?!

1. INTRODUZIONE



1. INTRODUZIONE



TECNICA TRADIZIONALE :  HAND-LAY-UP  (HLU)



2016 NOVOTECH Proprietary

POLTRUSION, PCM, ARTM, ETC

FILAMENT 
WINDING (FW) 

AUTOMATED TAPE 
LAYING (ATL)

CONTINUOUS 
COMPRESSION 

MOULDING (CCM)

Overview on Automated Manufacturing Technologies



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

PANORAMICA TECNOLOGIE AUTOMATIZZATE
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Overview on Automated Manufacturing Technologies



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



PANORAMICA TECNOLOGIE AUTOMATIZZATE





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







Pls, see Video Novotech-AFP Process.m4v



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



SEMINARI INTERDISCIPLINARI DI CULTURA AERONAUTICA – III CICLO
Napoli 16/04/2016  - Scuola Politecnica

PROCESSI DI PRODUZIONE AUTOMATIZZATA
Leonardo Lecce 



DEVELOPMENT OF COMPLEX COMPOSITE DEMONSTRATORS

NGTP VERTICAL FIN PORTION 
(2.5mtx1.5mt)

M-346 FUSELAGE PORTION (scale 1:1)

A/C TAIL CONE PORTION (1/2 & 1/4) 
including stringers laydown by AFP 
process

2017 NOVOTECH Proprietary

R&I Projects AFPM based: SPIA





Out of Autoclave Panels (CYCOM 5320-1) using AFPM
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TP In-Situ Consolidation using AFPM 

 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



Comparison between CADFiber simulation (left) and 
experimental laydown (right) of a 0° ply 



Sandwich Panels using AFPM
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Pls, see Video Omega1.m4v Pls, see Video Omega2.m4v



Rapid Preforming process using AFPM

 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



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.


