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AUGMENTED REALITY

ADDITIVE MANUFACTURING

NDT

4.1 Option Gestion Opérateur

4.2 Niveaux de compétence

Niveaux de compétence F Q1 Q2 Q3 Q4

Priorité d'affectation 1 2 3 4 5

4.3 Compétences des Opérateurs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
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BI Q4 Q1

INVENTAIRE F F Q3 Q4 F Q4 Q4 Q4 F F F Q1

DEMONTAGE Q3 F Q2 Q4 F F Q3 Q4

EVAL_RAPPORT TECH. F F Q3 Q4 F Q4 Q4 Q4 F F F Q1

MONTAGE Mod1 Q4 Q3 Q4 Q3

MONTAGE Mod2 Q4 Q4 Q4 Q4 Q4 Q4 Q3 Q1

MONTAGE Mod3 Q4 Q4 Q4 Q4 Q2

MONTAGE Mod4 Q4 Q4 Q1 Q2 Q4

MONTAGE Mod5 Q4 Q3

MONTAGE Q4 Q4 Q4 Q3 F

FINITION Q4 Q2 F Q3 Q2 Q4

CONTRÔLE_FINAL_APRS

BI Q4 Q1

INVENTAIRE Q2 Q2 Q4 Q4 Q1 Q4 Q4 Q4 F F F F

DEMONTAGE Q2 F Q2 Q4 F F Q3 Q4

EVAL_RAPPORT TECH. Q2 Q2 Q4 Q4 Q1 Q4 Q4 Q4 F F F F

MONTAGE Mod1 Q4 Q4 Q2 Q3

MONTAGE Mod2 Q4 Q4 Q4 Q4 Q4 Q4 Q3 Q1

MONTAGE Mod3 Q4 Q4 Q4 Q2 Q1

MONTAGE Mod4 Q3 Q4 Q1 Q4 Q4

MONTAGE Mod5 Q3 Q4

MONTAGE Q4 Q4 Q4 Q1 Q4

FINITION Q4 Q4 Q4 Q2 Q4

CONTRÔLE_FINAL_APRS

1 même opérateur
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FLOW SIMULATION

LOGISITIC

VIRTUAL REALITY

TEST

INSTRUCTION OF THE FUTUR

COBOTIC

Current Initiatives



Create immersive space before real construction

Recreate current space to try new organization or to add new technologies

Anticipate new machines or new tools entry in service

Place future user in the virtual environment and analyze their reactions 

Use the virtual environment for training

 Our targets aimed with factory 3D Modeling :

 Quicker definition of industrial industrialization

 Right at the first time : constraints anticipation

 Full immersion  pro active industrial solutions

 Space and flow optimized

6

Factory 3D Modeling
Industrial Organization
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Predictive flow Simulation : 
Development/programming of dynamic and statistically relevant models 

to represent the behavior of complex systems.

 Our targets:

 Contribute to the reduction of the TAT and to the improvement of the efficiency

 Test industrial scenarios (ramp-up / down, impacts mix, organization)

 Participate in the validation of big investments

 Collaborate in the development of this technology in SAFRAN (Landing Systems, Aircraft Engine)

Predictive Flow Simulation



TAT / Throughput
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MRO model

Headcount and skill matrix

Standard Times (constant or statiscal distribution)
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INVENTAIRE

WORKSCOPE F F F Q4 Q4 Q2 Q4

DEMONTAGE_MOD

DEMONTAGE_MOT

DIRTY_REV F F F Q4 Q4 Q2 Q4

EVAL_RAPPORT TECH. F F F Q4 Q4 Q2 Q4

Complete engines

Isolated Modules

Repair

Overhaul

Arriel 1 & 2

Qty / mix /
Seasonality

Dynamic MRO Model
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Quick impression of light tooling :

Blanks, erosion cover and or layer, slip gauge, endoscopic guide, immobilizer with dent, caoutchouc
insert

Print tools prototypes before industrialization

 Our targets :

 TAT : no constraints cause by supplier manufacturing time

 Manufacturing costs : 24/24 and 7/7 working machine, without operator :

high flexibility and reactivity (tool break)

 Prototyping cost : design validation for preliminary design

 Revenues increase by tools sale

ADDITIVE MANUFACTURING
LIGHT TOOLING PRINTING



Track and monitor all parts, accessories, engines, modules and tools

Store movement data in order to quickly identify anomalies

 Our targets:

 Reduction of seeking time

 Reduction of control

 Optimization of tool storage

 Big data : flow analysis and improvement actions
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Logistic - Geo Tracking



Allow worker to manage service order and job reporting using voice recognition

without manual action on computer

 Our targets:

 Make the worker more autonomous

 Allow worker to be more focused on added value

 Reduction of Stop and Go between asset and computer

 Reduction of paper management

 Big data: standardization of data recorded
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Connected Worker - Voice Recognition



Allow to clean asset without disassembly

Ease the dirty review

Flexible tool with less environmental impact

Alternative to sand blasting

Ideal for oil and cokefaction pollution

Can be apply before return to customer

 Our targets:
 Efficiency operating time reduction
 TAT reduction : flexible mean

 Qualitative gains:
 HSE : green technologies

 Reduction of cosmetic claim

12

Cleaning

Before Ice
cleaning

After Ice cleaning
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 Detection of cracks by Thermography (NDT alternative)

 Objectives : 

- Automatisation of the cracks detection with termography and picture analyse

- Replace NDT process by automatic system

- Generate data OF MRO dammages

- Optimization of information exchanges between SHE (RPC) and  SHE sites during inspection of parts

R&D test on Makila part / 2017

NDT - Thermography Control



Directly assessment information on a parts surface

(roughness, depth of cracks, width of cracks, etc.)

Remove all doubt and save parts from scrapping, save time on deeper analysis

Alternative to other metrology tool

Uses to remove doubt on quarantine parts and save more parts

 Our targets:

 Efficiency : operating time reduction 

 Part saving : direct from evaluation, and quarantine

 Data storage and analysis : criteria improvement
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NDT - GELSIGHT



Bring instantaneous enhanced criteria decision to the evaluation specialist

Real time information and support – (hotline)

Observe, Execute and record mode

Decision help thanks to enhanced criterias in field view

Direct observation database (evaluation)

Step by step management of tasks

 Our targets:
 Efficiency operating time reduction
 TAT reduction
 Reactivity
 Training cost (new engine configuration)
 Quality less human factor
 Big data
 Flexibility

15

Augmented Reality - Evaluation Enhancement
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Test – Digital Clone

All bench components are cloned

All test material are followed in configuration

The troubleshooting can be done at anytime by distance: no need to be on the spot

 Our targets:

 Reactivity  troubleshooting from 3 to less than a week

 Human resources  less travel for TAE  - 33%

 Test cell availability  from 83 to 95%

 HSE  troubleshooting by computer rather than on the shop



Final control conduct by high definition camera 

Camera movements control by two small robot fully autonomous & decision help

Human control reduce to the only zone inaccessible by the robot

Last task memory

Technology already used and mature on CFM engines

 Our targets:

 Labor time : on 1h => 10 min left to human control

 TAT reduction : 1 days the first year

 Quality : less human factor and C to A level for Airbus Industries quality-supplier cotation

 HSE : Less human movements around the engine

COBOTIC - Final Control by Robot
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1. A company anticipating its customers needs (“Outside in”)

2. The best performer in terms of operational cost, quality and delivery

3. The most efficient and agile organization

4. Recognized as the benchmark in management  by processes, automatized and reliable 

5. An innovative organization

6. Environmentaly self sustainable (energy  & water usage efficiency, recycling, neutral CO2 emission)

7. A strong and unified company culture, aligned with our values. 

8. Part of the best companies to work (Top 100 Great Place to Work)

9. Active player in social responsability, interacting with our community  and our employees

10. A voice recognized and influential at Corporate level

SAFRAN HE Brasil – What we want to be in 2020...
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 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

example of the MAKILA-2_PlayerStd 2D

2 – Advanced courses with new technology for added value 
example of RV (Virtual Reality) Borescope Player

3 - Advanced courses with improved technology for Deep Maintenance courses 
example of RV (Virtual Reality) Deep Maintenance procedures Player

 II - TRAINING CATALOG COURSES AS OF 2018 NEW ENGINES
4 – RV  ARRIUS-2R_EngineExplorer3D

 II - TRAINING TEACHING AS OF TOMORROW….?
5 - RA (Augmented Reality) Diota Player 
6 - RVI (Immersive Virtual Reality from CapGemini) SafranHE Prototypes for 
Management & Commercial personnel



 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

example of the MAKILA-2_PlayerStd2D

1 - MAKILA-2_PlayerStd2D_20180201.mp4
1 - MAKILA-2_PlayerStd2D_20180201.mp4


 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

(example of the MAKILA-2_PlayerStd2D)

2 – Advanced courses with new technology for added value 
example of RV (Virtual Reality) borescope Player

2 - RV Endoscopie_Player_20180219.mp4
2 - RV Endoscopie_Player_20180219.mp4
CC2-ARL1.AVI
CC2-ARL1.AVI
CB2.AVI
CB2.AVI


 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

(example of the MAKILA-2_PlayerStd2D)

2 – Advanced courses with new technology for added value 
example of RV (Virtual Reality) borescope Player



RV (Virtual Reality) borescope Player



 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

(example of the MAKILA-2_PlayerStd2D)

2 – Advanced courses with new technology for added value 
(example of RV (Virtual Reality) borescope Player

3 - Advanced courses with improved technology for Deep 
Maintenance courses 

example of RV (Virtual Reality) Deep Maintenance procedures Player

3 - RV MP_Player_20180219.mp4
3 - RV MP_Player_20180219.mp4


 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

example of the MAKILA-2_PlayerStd2D

2 – Advanced courses with new technology for added value 
example of RV (Virtual Reality) borescope Player

3 - Advanced courses with improved technology for Deep 
Maintenance courses 

example of RV (Virtual Reality) Deep Maintenance procedures Player

 II - TRAINING CATALOG COURSES AS OF 2018 NEW 
ENGINES

4 – RV (Virtual Reality)  ARRIUS-2R_EngineExplorer3D

4 - RV ARRIUS-2R_EngineExplorer3D_20180119.mp4
4 - RV ARRIUS-2R_EngineExplorer3D_20180119.mp4


 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

example of the MAKILA-2_PlayerStd2D)

2 – Advanced courses with new technology for added value 
courses

example of RV (Virtual Reality) borescope Player

3 - Advanced courses with improved technology for Deep 
Maintenance courses 

example of RV (Virtual Reality) Deep Maintenance procedures Player

 II - TRAINING CATALOG COURSES AS OF 2018 NEW 
ENGINES

4 – RV  ARRIUS-2R_EngineExplorer3D

 II - TRAINING TEACHING AS OF TOMORROW….?
5 - RA (Augmented Reality) Diota Player 

Many Applications…..

« domestic world »

« Medical world »

« Industrial world »



« Glasses/Tablet application »

« Hololens from Microsoft »

« Iphone application »



 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

example of the MAKILA-2_PlayerStd2D)

2 – Advanced courses with new technology for added value 
courses

example of RV (Virtual Reality) borescope Player

3 - Advanced courses with improved technology for Deep 
Maintenance courses 

example of RV (Virtual Reality) Deep Maintenance procedures Player

 II - TRAINING CATALOG COURSES AS OF 2018 NEW 
ENGINES

4 – RV  ARRIUS-2R_EngineExplorer3D

 II - TRAINING TEACHING AS OF TOMORROW….?
5 - RA (Augmented Reality) Diota Player 

« Ipad/Tablet application »

5 - RA DiotaPlayer 14_11_2016 15_38_39.mp4
5 - RA DiotaPlayer 14_11_2016 15_38_39.mp4


 I - TRAINING CATALOG COURSES AS OF TODAY
1 - Approved courses with current 2D technology : 

example of the MAKILA-2_PlayerStd2D

2 – Advanced courses with new technology for added value 
courses

example of RV (Virtual Reality) borescope Player

3 - Advanced courses with improved technology for Deep 
Maintenance courses 

example of RV (Virtual Reality) Deep Maintenance procedures Player

 II - TRAINING CATALOG COURSES AS OF 2018 NEW ENGINES
4 – RV  ARRIUS-2R_EngineExplorer3D

 II - TRAINING TEACHING AS OF TOMORROW….?
5 - RA (Augmented Reality) Diota Player 
6 - RVI (Immersive Virtual Reality from CapGemini) SafranHE
Prototypes for Management & Commercial personnel

6 - RVI SafranHE_PrototypesManagersetCommerciaux.mp4
6 - RVI SafranHE_PrototypesManagersetCommerciaux.mp4

