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Main results of the IDERPLANE project

Based on our know-how, we have been able 
to correctly reproduce the phenomen of shear-
sustained growth on specimens / bi-disk tests / 
test articles by a deployment of different 
experimental techniques and hundreds of 
million test cycles /rotations and to describe it 
in terms of shear-driven propagation.

IDERPLANE DELIVERABLE D4.1 2 - FEM for defects on full-scale test articles

Figure 2.2: Detail of the artificial defects in FE model: a) Half penny-shaped defect (radius 380 µm); b) Slot
with a depth of 100 µm; c) Slot with a depth of 150 µm; d) Cylindrical defect (diameter 400 µm, depth 270
µm); e) Cylindrical defect (diameter 100 µm, depth 100 µm); f) Cylindrical defect (diameter 200 µm, depth
100 µm); g) Cylindrical defect (diameter 400 µm, depth 400 µm).
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Clean Sky project 
n. 821315

Main results of the IDERPLANE project

The newly designed test bench and set-up of 
tests on full-scale test articles were 
successfully applied to:

• provide demonstration of damage 
tolerance for the integrated bearings.

IDERPLANE DELIVERABLE D4.1 2 - FEM for defects on full-scale test articles

Figure 2.2: Detail of the artificial defects in FE model: a) Half penny-shaped defect (radius 380 µm); b) Slot
with a depth of 100 µm; c) Slot with a depth of 150 µm; d) Cylindrical defect (diameter 400 µm, depth 270
µm); e) Cylindrical defect (diameter 100 µm, depth 100 µm); f) Cylindrical defect (diameter 200 µm, depth
100 µm); g) Cylindrical defect (diameter 400 µm, depth 400 µm).
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• confirm fatigue thresholds that had been 
obtained on multiaxial tests
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A-A ( 1 : 1 )

BILL OF MATERIALS
COMMENTSMATERIALQTYPART NUMBERITEM

 DIN 39NiCrMo3/AISI 39NCD31Input shaft1
StandardSKF NJ 209 ECJ+HJ 209 EC3Locating bearing2
 S355J21Spacer D45 L2003
Standard12x8x45 UNI 66042Key 12x8x454
 AISI 9310 VIM-VAR/EQV.2Drive-driven gear5
 S355J22Spacer D45 L15 C6
StandardSKF NU 209 ECP3Non-locating bearing7
 S355J23Spacer D45 L108
StandardINA ZM402Lock nut9
 S355J24Oil squirter-ring10
 S275JR2Cap-front11
StandardSKF 58x72x8 CRW1 R2Oil seal12
 S275JR2Cap-rear13
 AISI 3094Oil squirter-roller14
StandardM8x30 UNI 593724Hex bolt M815
 DIN 39NiCrMo3/AISI 39NCD31Output shaft16
 S355J24Spacer D45 L15 NC17
Standard12x8x80 UNI 66042Key 12x8x8018
 18NiCrMo5 UNI 78461Return gear 119
 DIN 39NiCrMo3/AISI 39NCD31Idler shaft20
 18NiCrMo5 UNI 78461Return gear 221
 S355J21Spacer D45 L9522
 S275JR1Cap-idler23
 DIN 39NiCrMo3/AISI 39NCD31Main gear shaft24
StandardM8x30 UNI 593129Allen bolt M825
 TBD/AISI 9310 VIM-VAR1Main gear26
CustomSchaeffler NUP2207-E-XL-TVP21Main bearing26
 S355J21Spacer D35 L1027
StandardINA ZM301Lock nut28
 DIN 39NiCrMo3/AISI 39NCD31Cap-gear29
 S275JR1Housing-front body30
 S275JR1Housing-rear31
 S275JR1Housing-top32
Standard10 UNI 17072Dowel D1033
StandardM10x55 UNI 593118Allen bolt M1034
 AISI 3096Oil squirter-gear35
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Maple ingranaggio, Mark I

Test gearbox assembly
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Figure A.1: Test gearbox: Maple Ingranaggio, semi-technical drawing.
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