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ADC facilities 
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ADC Infrastructure
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ADC responsibilities in CA3VIAR Project.

1) Manufacturing of Composite fan Blades including the mold manufacturing  : 

Number of parts=up to 22 , including the strain gauge instrumentation and the 

speckle pattern for aero acoustics measurements.

2) Design and manufacturing of the metallic mold for the CFRP blades production.

3) Manufacturing of metallic parts:

a) 1 spinner

b) 1 hub/ adapter/ O-ring

c) 42 stator vanes

d) Foot and wedge parts for the CFRP blade.

3) Instrumentation

The fan blades are instrumented with 3 SG on the suction side.

4) Inspection: Surface quality and roughness, dimensional checking of the parts.

5) Testing: Single blade ping test, static tests MGSE and static balance check.

6) Assembly to test rig and test execution.
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1) CFRP prepreg selection as Blade material. Material characterization performing 

Mechanical Tests Campaign for properties investigation (density, ply thickness, 

tensile strength, elasticity modulus etc)

2) Design, analysis and CNC manufacturing of the metallic mold for the CFRP blades 

production.

3) Strain gauge  application method: Trade-off Study.

4) Speckle Pattern for DIC measurements: Application method

5) Metallic parts: Stator vane 

6) Mechanical Tests : Ping Test and structural static test

7) Static Balance test

ADC support: From Design to 
Manufacturing process
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Material selection for blade structure. 
Mechanical Tests campaign

Supplier’s datasheet 
Production: Roll material, Length: 100m, width 300 mm

ASTM D3039 (Ambient Temperature)
A) Tensile strength 0o and 90o (MPA)
B) Tensile modulus of Elasticity 0o and 90o (MPA)
C) Poisson ratio
D) Tensile strain 0o and 90o (%)
E) density (kg/m3)
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Design and Analysis of Mold for Blades 
production

Upper and lower 
geometry mesh 

-Parametric thermoelastic analysis for developmental 
cost evaluation.

1) Material type: RAMAX steel  and Invar 36
2) Temperature distribution around the blade during 

curing process.
3) Global Mould deformations.

Key point: Avoid any imposed 
deformations on CFRP blade by local 
deformations of mold’s material during 
curing process. 
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Design and Analysis of Mold for Blades 
production
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CFRP blade manufacturing activities 

3D ply book and 2D 
plies layout with 

stacking sequence (IBK)

Kit cutting 
operations (ADC)

Plies application 
on closed  mold  

(ADC)

Autoclave curing 
(ADC)
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Strain Gauge positioning on Blade

Data provided by IBK

-Embedded or Semi-
embedded Lead wires 
channeling in the CFRP 
blade?? Less aerodynamic 
interference?? Less 
complexity during 
assembly process??
-Embedded Strain Gauges 
installation in the blade??? 
Less time consuming 
process than the surface 
installation??? Save 
installation time?? 
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SG installation options
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Basic layout of specimen

Option 1 Option 2

Option 3

Option 4

HBM K-CLY4-0060-6-350-3-005
HBM K-CLY4-0060-6-350-3-005 , 
modified embedded solution

HBM 1-LY16-6/350 HBM 1-LY16-6/350
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SG options: Functional Testing

Similarity with 

Resistance change check  under static load Electric current check (no static load)

Ruler

Laser beam 
(Temperature measurement)

Multimeter  
(Resistance measurement)

Laser 
distance 
meter

MGSE

Mass load

Multimeter  
(Voltage measurement)

Power 
supply , 
DC up to 
6.6. V

Digital Oscilloscope  
(mA measurement)

SG

SG

Keypoint : Load selection following the Strain 
field of the Blade (FEM analysis)
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SG options: Trade-off Criteria

Criteria Weight Factor

1-Market research 
and delivery time 20

2-Surface 
quality/interaction 

with air flow 
25

3-SG integration-
extrapolated to 

blade application
10

4-Integration time 
5

5-Functionality 
tests: Load 

application and 
Electric conductivity

20

6-Correcting after-
installation 

malfunctions 
10

7-Interaction with 
DIC paint/varnish 

method
10

TOTAL 100
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DIC speckle pattern: Trial tests for 
method selection.

Developing DIC speckle pattern specimen series:
1) Parameters: a) dot size sensitivity/stencil cutting method, b) spraying distance, c) 

polish/varnish option, d) prior or after autoclave application.
2) Evaluation methods: 
- Surface reflectivity via laser illumination by LUH.
- Surface quality after DIC application. (p.e. roughness). Performed by LUH and TUBS
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Pull-out static test

Key point: Maximum pullout load 
definition for the blade root 
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Single blade ping test set up

Accelerometer 353c34 
(glued), max mass = 
6.0 gr

MGSE support

Hard tip impact hammer,
Up to 3000 Hz (5db loss) 

Signal 
processing and 
amplifier unit

Fn +/- δFn (%)

Key point: Creating a list with 
numbered parts with data 
meausurements: mass (kg), 1st

Eigenfreq (Hz), approved-low % error

Tips: - Blade cold shape 
- MGSE Design: To suceed the BC that assumed on 
FEA models
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Static balance test set up

Holes for balance 
masses, Δm

Key point: 
-Selecting pair of blades following 
ping test measurements.ΔΩn= 
minimum
- Algorithm for balance masses 
calculations (counterweight 
selection), Δm

Ωn1

Ωn2

Ωn1 , m1

Ωn1 , m2

Δm



© Adamant Composites Ltd. 2012-2021

The use, distribution or copy of this material is prohibited without the prior written consent of Adamant Composites Ltd.

| Slide  20

Metallic parts: Stator vane

CV 722001-001A

No :     42 parts
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Thank you!!!!

Questions ????

Dr-Ing. Dimitrios E. Mazarakos
e-mail: mazarakos@adamant-composites.com
tel: +30 2610 931730
cell phone: +30 6974603960

mailto:mazarakos@adamant-composites.com

