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Saab ar ett litet féretag
Product Realization Process

‘Technology acqusition

( Internal process) [ ®felsle=]o}s Design Prepare

) Improve

) Produce
/

Robustness *

4
Creative TeChnOIOQY (Global

Work

2 Stream process)

Strategy

Deliveries to Business



The Saab R & T Networks

Universities, Research
Institutes and Science
Parks

* Examples:
* Technology Office Boston/MIT
* LINKLAB

* National Aeronautics Research
Program

« ECSEL, ENDREA, HMI, WITAS
» Professors, adj. prof.

* Ph. D. students

» Defense Res. Institute-FOlI,...

* EU research,....

e Etc.

Cranfi



Airframe Engineering

® Structural design

® Systems installation

® Structural analysis

® Material and process technology
® Structural testing

® Flutter and load analysis

°

_ Components and standards
Structural design

Systems installation

Structural testing

Composites Global Spectrum Concept 3D Solid CAD



DURABILITY AND DAMAGE TOLERANCE MANAGEMENT PLAN

Mission Analysis IService Loads Monitoring
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32 Different Mission Types

CLIMB AIR COMBAT

CRUISE
RETURN

Aerodynamics

Flight Dynamics



Load cases

AR
G CcLmMB COMBAT
RETURN
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Missions
FE model

\
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Local stress results per loadcase Sequence of load cases

\ /

Prediction of fatigue and damage tolerance properties




Sizing of a bolted joint

Analysis Chain

FE-ANALYSIS
Simplified modelling

using “fastener elements”

PRESIZ

COBOJ

FE-analysis

Failure
prediction

Report




Structural Testing

Rear fuselage with fin and rudder Canard wing and pivot
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Wing to fuselage joint
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DURABILITY AND DAMAGE TOLERANCE MANAGEMENT PLAN
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Flight Test




DURABILITY AND DAMAGE TOLERANCE MANAGEMENT PLAN
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DURABILITY AND DAMAGE TOLERANCE MANAGEMENT PLAN
Feedback

Mission Analysis IService Loads Monitoring

| A

Loads Analysis I Flight Testing

Structural Analysis

I
Local Analysis Structural Testing
Details—p= Complete A/
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Service Life Monitoring

Wing-Fwd fitting: Bending

Canard: Bending : i .
Torsion Fin - Aft fitting:Bending

C.g. : Load
factor

-

Pylon # 4
Pylon # 5

Pylon # 3
Pylon # 2
Pylon # 1

Outer Elevon: Torsion



Modellkonceptet

Effektivitet

Kvalitet

lexibilitet 1 livscykeln
_agring av kunskap
Etc etc




Analogier med andra omraden

* Elektromagnetisk teknologi
* Aerodynamik, flygmekanik och styrning
» Systemutveckling

-Avionik
-Styrsystem



Elektromagnetisk teknologi
(Maxwells ekvationer)

* Elektromagnetisk kompatibilitet
* Antennprestanda
* Smygegenskaper- ex Radarmalarea



JAS 39B Yistrommar
FDM, 300 MHz

39 1546



6.3.1

Aerodynamics, Flight Mechanics and Control

T

Aerodynamics P8 | 1
the essence of flight 4 -' ) 3

ﬁ Verification

® Flight mechanics
® Control law development
e Simulation

e Performance calculations
Aerodynamic data

Wind-tunnel testing

Flight Display 6.3.1.1 Flight Simulation 6.3.1.2



CED Model to Simulate Aerodynamics




The Flight System ARES39

Flowchart
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Flight Simulation
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Tools and Methods

Presentation Tactical
alternatives SCenarios

VAPS = VirtualAvionics Prototyping VEP = VirtualFrontPanel TACSI= Tactical Simulation
System

39 1057



Funktionsutveckling. Verktyg och metoder

Prototyping

® Virtual cockpit

® Function
simulation

®* Models
® Scenaria

TACSI =
Tactical Simulation

39 1552 eng

Human-Machine
Systems Lab.
(HMSL)

FOX. Mission
and OP analysis
Air combat
Simulation

PMSIM

Functional
Simulation

Research- and
Development
Simulator

VRS
Center for

Virtual Reality
& Simulation

DFS
h Dynamic Flight
Simulator

SYSIM

Systems-
Simulator




Simulation
* Film clip from PM-SIM




Modellkonceptet

Effektivitet

Kvalitet

lexibilitet 1 livscykeln
_agring av kunskap
Etc etc




JAS39Gripen

Two Seater




Holistic Integrated Product Development

IPD: A way to optimize the contribution
from people, processes and tools to
achieve product optimality

early knowledge and understanding
communication

balanced team

simultaneous product and process
Modeling and simulation

N
>

FKC 1997 40



Supporting IPD
The role of the DMU

FKC 1997 41



3D Solid CAD




Collaborative Development

- Saab integrator—Sundstrand ( US )
supplier

- Subsystem:Auxiliary Power Unit. APU
- Requirements modeling

- Analyzing information flow for
communication efficiency

- Communication using models, eg digital
mock up, system performance modeling
etc



equirements Performance Modeling
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APU

Computer simulation
removal APU.




Defense and Civil Security
Network Enableg Gapabilities




Unmanned Air Vehicles
Some Swedish demonstrators

VTOL UAV  WITAS/LiU

Fildr FMV/Saab



SAAB Venture Capital
Councll

Leveraging defence R&D by bringing competitive
technologies to civil markets in
win-win arrangements




Nobel Biocare

* Bofors Surface Treatment Labs (
70-ties) unique surface structure
for titanium toth-
proteses/implantate compatible
with human tissue.

* Series production started in
Bofors.

* Nobel Biocare is now on the
stock exchange and has 1300
employees.



Safety Airbag

* Originating from military
pyro technology

* Military sensors for
release of the airbag.

* Airbag in the Draken
fighter aircraft-1950-ies.




Saab Marine Electronics

e Turnover 2002 100+MUSD
» Radar-based level gauges




MXComposites

eMX Composites AB s business concept is to provide unique light and
high strength components, licenses and know-how based on our
patented concept of High Speed Machining of Metal Matrix Composite
(MMC) to customers within the Aerospace, Space and Automotive
industry.

eMX Composites holds deep experience from production methods,
high speed machining, structural mechanics, metallurgy, material
analysis, design of combustion engine and aerospace co

Connecting rod for MC

Founded: 2002
No of employees: 4 Brake Components



The technology Is used in the Enduro
World Championships

MX Composites is supplying
connecting rods to the
Husaberg Racing Team

» Better acceleration
* Less gyro effect
* Less vibrations




22172

AMM, Active Medical
Materials




SM M Medical AB

SMM Medical offers multinational medical
device companies production and marketing
rights of patent protected medical device
products based on active materials which is
controlled by an electric potential.

The device concept is patented in 80 % of the
medical world market and gives customers
value growth through cheaper production, new
markets and better healthcare.

Examples of active
materials

Owners: Iteksa 48,0 % Founded: 2002
Saab AB 52,0 % Nbr of employees: 3



TRACAB

superior sporting experience

Use of advanced image processing
and multiple cameras to analyse
several interesting situations in sports
events, especially football.

AB SMEDBY ;
VARME & SANITET ||

This project brings together
competencies from three different
actors, which enables new to the
world product features within the
sporting event market to supply the
audience with superior sporting
experience.

Owners: Saab AB 33,3 %
Hego AB 33,3 %

RHAG 333 % Project started: 2003
; (0}
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