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ABSTRACT  

The Infrared Atmospheric Sounding Interferometer 
New Generation (IASI-NG) is a key payload element of 

the second generation of European meteorological 
polar-orbit satellites (METOP-SG) dedicated to 
operational meteorology, oceanography, atmospheric 

chemistry, and climate monitoring. 
It will continue and improve the IASI mission in the 
next decades (2020-2040) with the main objective of a 

spectral resolution and radiometric error both improved 
by a factor two compared to IASI first generation. This 

instrument is developed under the lead of CNES, 
responsible for the development and procurement of the 
IASI-NG system (Instrument, Ground Processing 

software, Technical Expertise Center). Airbus Defence 
and Space is responsible of the development of the 
“Space Segment”, mainly consisting of the instrument 

itself.  
On IASI-NG, three mechanisms are required. The Dual 

Swing Mechanism (DSM), developed by Airbus, is a 
key mechanism for the instrument and subject of this 
paper. It aims at translating two pairs of optical 

elements at constant Optical Path Difference velocity, 
thus performing a Fourier transform interferometer. 
This paper will present the instrument and will then 

focus on the DSM itself. Specifically, the generic 
building block approach will be presented as well as the 

parallelogram architecture. More focus will then be 
given on the guiding elements, flexural pivots and ball 
bearings, design and validation approach, due to their 

high lifetime and high performance nature (flex pivot 
>11° and 193M lifetime cycles). Finally, the key lessons 
learnt from closed loop performances will be presented  

in this paper. 
 
THE IASI-NG MERTZ INTERFEROMETER [3] 

The IASI-NG instrument shall provide operational 

meteorology data such as temperature and humidity 
atmospheric profiles and also monitor other gases like 

ozone, methane or carbon monoxide on a global scale. 

To achieve that, it performs spectral measurement in the 
infrared between 3.6 µm and 15.5 µm using Fourier 

Transform interferometry. Compared to IASI, the new 
generation instrument shall improve the radiometric 
signal to noise ratio and the spectral resolution by a 

factor two.  
Characte

ristics 

Requirement Value  

Geometry Sounding point size 

Spatial sampling 

Geolocation error 

~ 12km 

~ 25km 

0.5 km 

Radiomet

ry 

Radiometric calibration error 

NedT @280K 

0.25 K @ 280K 

0.1-0.4 K 

within spectrum 

Spectral Continuous spectral covering 

Spectral resolution 

Spectral sampling 

Spectral calibration error 

3.6 – 15.5 µm 

0.25 cm-1 

0.12 cm-1 

5.10-7 

Table 1. IASI-NG main requirements [3] 
 
The heart of the instrument is a modified Michelson 

type interferometer: in the Mertz concept the field 
apodisation compensation is performed simultaneously 
with the Optical Path Difference (OPD) scan thanks to a 

dedicated interferometer mechanism principle. This 
mechanism moves in synchronization the two couples 

of Internal and External Prisms. The beam reflection is 
made at the outer face of the External Prisms.  
The OPD resulting of the interferometer mechanism 

motion is monitored by the Laser Metrology. A 
frequency stabilized laser source sends five beams into 
the interferometer: these beams undergo interferences in 

the interferometer in the same way as the science beams 
and five detectors receive the resulting metrology 

interference signals. The Laser Reception Electronics 
acquires and processes these data. The computed OPD 
is used to synchronize the detector acquisitions so that 

interferogram data are acquired at constant OPD 
intervals. The five signals are also used to derive the tilt 
of the differential wavefront which is used for on 

ground correction of the instrument spectral response 
function. 

  



 

 
Figure 1. The IASI-NG interferometer [3] 

 
THE THREE MECHANISMS INSIDE THE 
INSTRUMENT  

On IASI-NG, three mechanisms are required, as shown 

in purple in Fig. 1: a Beam-Splitter Mechanism (BSMA, 
developed by CEDRAT Technologies, presented at the 
18th ESMATS in [1]), a Scan mechanism (SCM, 

developed by COMAT, presented at the 19th ESMATS) 
and a Dual Swing Mechanism (DSM, developed by 
Airbus, subject of this paper). The DSM aims at 

translating two pairs of optical elements at constant 
Optical Path Difference velocity, to perform a Fourier 

transform interferometer, as presented earlier. 

The challenges faced in this development are the 

combination of high performances and lifetime (193M 
cycles), while considering manufacturing, assembly & 

tests constraints. It appeared early in the project that 
new developments were required, as no off-the-shelf 
solution existed. In that purpose, to minimise risks & 

costs, synergies between the SCM & DSM were 
considered mandatory throughout the development. In 
particular, end-to-end performances of both mechanisms 

were carefully flown down in order to allocate budget 
and specify generic components: motor (torque ripple), 

ball bearings, encoder (velocity and accuracy) & 
Mechanism Drive Electronic (MDE). 
 

THE DUAL SWING MECHANISM 
ARCHITECTURE  

Key specifications & design drivers  

The key performances required from the interferometer 
were identified as the following: 

- Optical performances (differential tilt, line of sight, 
speed stability…) during kinematics  

- Robustness to launch loads (incl. stiffness) 

- AIT constraints, allowing for adjustability of the 
prisms configuration and kinematic motion 

- Mass & volume 
- Exported efforts & torques 
- Torque need at motor level 

- Velocity at encoder level 
- Life duration of guiding components  

 
Dual Swing Mechanism description 

The aim of the interferometer mechanism, the DSM, is 
to translate simultaneously two pairs of prisms in order 

to create an OPD variation and to correct at the same 
time the self apodisation effects that occur on 
“classical” Michelson interferometer fitted with mirrors. 

 
The adequate translation movement between the prisms 
(dual swing motion) is provided by a deformable 

parallelogram principle. Composed of four articulated 
levers (The Guiding Lever, the Internal Panel, the 

External Panel and the Driving Lever), the 
parallelogram provides, through its deformation, a 
differential translation of +/-42mm between two of its 

levers on which optical parts are mounted, as shown on 
Fig. 2. The total mobile mass is 12.5kg. 

 
Figure 2. The Mertz interferometer [2] 



 

  
Figure 3. IASI-NG interferometer [4] 

 

Rod drive kinematics 

The Driving Lever of the parallelogram is actuated 

through a Drive Unit composed of: 
- A Generic Actuation Module, composed of a 
Brushless Motor, Ball Bearing and Optical Encoder. 

- An eccentric shaft 
- A rod 

 

 
Figure 4. Drive Unit architecture with rod drive 

kinematics 
 

The kinematic profile generated by the rod is composed 

of two parts during a cycle: 
- A constant OPD velocity phase where the prisms 

are moving at constant linear speed (but the actuator 

compensates for the rod drive non-linear kinematic, 
as represented in Fig. 5) 

- A reversal phase around the dead points, where the 
internal & external panels speed changes sign, 
without changing the drive unit rotational direction, 

allowing smoother profile. During reversal, the 
drive unit quickly accelerates and decelerates in 
order to maximise the duty cycle of the 

interferometer, while minimizing inertial torque 
required on the actuator and keeping the exported 

efforts & torques to a minimum, as shown in Fig. 5.  
 

 
Figure 5. Kinematic trade-off, showing velocity profile 
selected, motor torque and exported torque spectrum 

The rod drive kinematic was a key aspect of the 
mechanism design as it provides efficient anti-rotation 
during launch, using singularities of the kinematic 

completed with a powering and short-circuiting of the 
motor winding to create viscous damping. This 
configuration allowed minimising constraints on 

satellite operations, storage and verifications.  
 

Designing an isostatic mechanism 

Designing an isostatic mechanism was considered 

mandatory in order to avoid any parasitic effort that 
would alter the repeatability of kinematic motion and 

performances, as well as to limit and master integration 
and kinematics loads on the pivot joints , allowing for 
their lifetime validation at component level only. 

The kinematics of the DSM is shown in Fig. 6.  

 
Figure 6. Kinematics of the DSM moving parts 

 
The DSM comprises 8 kinematic loops and only one 

desired mobility.  Thus, 49 degrees of freedom should 
be released (N=m+6B = 49 DoF). 
The pivot joints and ball bearings remove 12+2 degrees 

of freedom. Therefore the remaining 35 degrees of 
freedom had to be released through the implementation 
of flexible parts in the mechanism design.  

The sizing of these flexible parts was a critical aspect of 
the mechanisms design as it had to account for 

machining tolerances as well as AIT tuning capabilities, 
while being able to endure all loads during launch. 
 

HIGH RANGE & HIGH LIFETIME FLEXIBLE 
PIVOT JOINTS  

Key design drivers for new flexible pivots 

The parallelogram kinematics of the DSM is ensured 
through 11 pivot joints + 1 for the rod head from the 

Drive Unit (see Fig. 6). These pivot joints contribute to 
the DSM performances. The key performances required 
are synthesised in Tab. 2 :  

 
Performance Unit Value  

Angular range  ° 11 

Max torsion torque Nm <0.30 

Radial stiffness N/µm >15 

Axial stiffness N/µm Not critical 

Lifetime M Cycle >193 

Table 2. DSM pivots requirements 



 

Ball bearings are good candidates regarding the first 
four criteria. However, regarding lifetime, ball bearings 
are known to be more limited in number of cycles, 

especially when there is no ‘re-circulation’ of balls (ie 
ensuring that each point of both rings sees at least two 
balls and that each point of each ball can go from the 

inner to the outer ring). When this criterion is not 
fulfilled, ball bearings are known to accumulate debris 

and grease at specific point, which can quickly lead to 
very detrimental performances in a reduced lifetime. 
Therefore, for IASI-NG, flexible pivots were considered 

the most appropriate solution. This choice comes with a 
main drawback, the center of rotation is not constant 
(so-called ‘center-shift’ phenomenon). This effect had 

to be quantified and the DSM architecture was 
optimised to minimise the impact of this phenomenon 

on the OPD velocity performances. 
 
Heritage flexible pivots at the time of designing the 

DSM were known to be very scattered with regards to 
fatigue lifetime, requiring extensive testing and high 
reject rate on each batch procured. To that end, Airbus 

made the choice of designing new flexible pivots for 
IASI-NG that could ensure repeatable performances. 

This generic design may as well easily be adapted or re-
used for new missions, as was already the case.  

  
Figure 7. Left: Airbus-design flexible pivots for IASI-

NG; Right: Center shift illustrated 
 

Validation logic & results 

As new flexible pivots were required, an extensive 

validation campaign had to be performed. It was 
decomposed of three phases  illustrated here after. 
 

Phase 1: Material validation 
 
Phase 1 consisted of validation of different materials 

with respect to the different manufacturing steps. The 
results are presented in Tab. 3. 

 
Manufactu

ring step 

Success 

criteria 

Test results 

Mat. 1 Mat. 2 Mat. 3 

EDM 

cutting 

Geometry N/A OK OK 

Roughness Ra 0.3 Ra 0.45 Ra 0.45 

Dye 

penetrant 

No crack N/A OK OK 

Polishing Visual N/A NOK NOK 

Micrograp

hic section 

No burn OK OK OK 

Table 3. Synthesis of Phase 1 of flex pivots validation 

 
As a conclusion of phase 1, material 1 (Titanium) was 
not investigated further. Material 2 & 3 (Steel) showed 

good results, except for polishing. Polishing is known to 
be critical to fatigue performances, and therefore, 
additional improvements were implemented in the 

manufacturing process to ensure better results .  
 
Phase 2: Performances characterisation 

During phase 2, the flexible pivots performances were 
deeply investigated. Materials 1 & 2 from Phase 1 were 

discarded. Materials 4 & 5 were added to provide 
potential back-ups.  The results are presented in Tab. 4. 
 

Test Success 

criteria 

Test results 

Mat. 3 Mat. 4 Mat. 5 

Buckling >3200N 3375 N N/A N/A 

Strength 

4 points 

bending 

0.2 % yield >2500 

MPa 

2500 MPa N/A 

Ultimate High 
dispersion 

>2500 
MPa 

N/A 

Fatigue 

4 points 

bending 

Wöhler 

curve 

N/A OK OK 

Endurance N/A 500 MPa 450 
MPa 

Table 4. Synthesis of Phase 2 of flex pivots validation 
 

Material 3 was discarded at it showed a high dispersion 
in ultimate bending strength. Material 4 was selected as 

the baseline material.  
 
Phase 3: Flight design qualification 

During phase 3, the final flexible pivot design for IASI-
NG was qualified. The test consisted of: 
- Roughness measurement on all units  

- Buckling test 
- Radial stiffness 

- Staircase fatigue tests  
- Complete lifetime on 3 units  

 
Figure 8.  Buckling test set-up for IASI-NG flex pivots 

 

For lifetime testing (staircase fatigue & complete 
lifetime), a dedicated test bench was designed & 
manufactured to perform accelerated lifetime. It consists 

of a rod drive kinematic principle, with variable 
eccentrics to modify the torsion angle during test. 

 
Figure 9.  IASI-NG flex pivots test bench and set of 

eccentrics 



 

The staircase fatigue testing allowed determining the 
Wöhler curve and associated standard deviation of our 
flexible pivot design, which was compared with tests 

from phase 2. 
Finally, a complete lifetime of three flex pivots was 
performed to complete the qualification. During the test, 

the torsional stiffness was monitored as a key 
performance indicator, as shown in Fig. 10: 

 

 
Figure 10.  Lifetime testing of S/N28 

 
Lessons learnt 

The validation campaign was extensive, but proved to 
be of importance, especially as some materials or 

manufacturing steps showed to be non-satisfactory, and 
corrective actions had to be implemented before 
processing the qualification & flight hardware. 

The lifetest of the flexible pivots through a dedicated 
test bench was, in the end successful. However, initial 

objectives of acceleration proved to be high and had a 
significant cost impact.  
Additionally, as is often the case, the test bench itself 

proved to be of much lower reliability than the pivots . 
The consequent breakdowns and maintenances had a 
distinctive impact on the test schedule. 

 
HIGH LIFETIME BALL BEARINGS  

Key design drivers for ball bearings 

Ball Bearings are required on the DSM for the Drive 
Unit, which is performing continuous rotations. Two 

ball bearings are required on the Drive Unit: one for the 
Actuator, and the other for the rod foot. 

 
Figure 11.  Ball Bearings on the DSM Drive Unit 

The key characteristics of these Bearings are detailed in 
Tab. 5 below: 
Parameter IASI-1 IASI-2 

Used for DSM (motor) & SCM DSM (rod foot) 

Balls diameter 4.763mm 

Pitch diameter 66mm 21.5mm 

No of balls 32 10 

Preload Rigid, 170N Rigid, 46N 

Rings material XD15NW 

Balls material  440C 

Cage material  Phenolic Resin 

Lubricant Maplub SH051a 

Table 5. IASI-NG Ball Bearings characteristics 

 
The key requirement is the high lifetime (>193M 

cycles) requested for the mission. Another requirement 
is that the IASI-1 bearing design is common to both the 
DSM & the SCM, and so must fit to both missions.  

 
On this bearing, key design choices were made: 
- The rings material is XD15NW (high nitrogen 

martensitic stainless steel), rather than 440C. 
Indeed, previous work from ADR & CNES 

demonstrated better lifetime performances on this 
material and IASI-NG was one of the first mission 
to consider this material (alongside with GOCI-2) 

- The balls were chosen in 440C. An initial trade-off 
between 440C & ZrO2 balls was initiated, although 
concerns about the ZrO2 lack of electrical & 

thermal conductivity lead to discard this material 
during early development. Note that Si3N4 was not 

considered, due to CTE mismatch with rings. 
- The lubrication was chosen to be Multiply-

Alkylated Cyclopentane (MAC). Perfluropolyether 

(PFPE) lubricants were excluded for their well-
known degraded performances for very long 
lifetime. Solid lubricants were also excluded 

because of the high lifetime. The trade-off between 
a grease & oil lubricant was part of the validation.      

 
Validation logic & results 

The ball bearing validation logic relied on 3 phases. All 
bearings tests performed for the validation were 

performed in ultra-high vacuum (in CNES TVac 
chamber), following CNES heritage & experience on 
bearings performances & lifetime.  

 
Phase 1 : Discrimination of open parameters  
 

The objective of this phase was to perform the trade-off 
between oil (Nye 2001a) & grease (Maplub SH051a) 

lubrication for both bearings and for DSM & SCM 
operational cases. For that, a unique ball bearing 
breadboard was developed, relying on a rod drive 

principle, as shown in Fig. 12. The lower shaft rotated at 
continuous speed, to model the DSM mission, and 
includes two IASI-2 bearings and one IASI-1 bearing 

(lubricated with the preferred grease version). One 
IASI-2 bearings include a torque sensor. The upper 

shaft performs a sinusoidal motion to model a simplified 
SCM kinematic. Two IASI-1 bearings are mounted and 
monitored for their friction torque.  



 

 
 

Figure 12.  Ball Bearings BreadBoard 

 
The results of this phase, after roughly 20% of the 
lifetime, showed similar performances between grease 

& oil, as shown on Fig. 13, although grease showed 
somewhat higher values. Following this phase, grease 
was nevertheless chosen for its better long-term storage 

performances and heritage [5]. Note that both bearings 
show an initial increase of friction during run-out, 

which then stabilises. 

 
Figure 13.  Peak-to-peak friction torque on Bearings 

during Phase 1 (red is oil, blue is grease)  

 
Phase 2: Lifetime derisking 

 
The objective of Phase 2 was to perform early lifetime 
derisking and demonstrate robustness of the design. For 

this, the breadboard from Phase 1 was re-used, and 
continued to run for 12 additional months, to perform up 
to 236M cycles. Note that this is 10 times the expected 

SCM lifetime. 
On the SCM, an additional breadboard was included in 

the chamber and tested for lifetime on a more 
representative SCM profile. This test was voluntarily 
hardened, through a preload 6 times the nominal one.  

Both tests were successful, and no significant evolution 
of performances (friction torque) was noted.  
 

Phase 3: Qualification Life Test Models  
 

Finally, the IASI-NG mechanisms were qualified on 
dedicated Qualification Life Test Model (QLTM). Since 
both SCM & DSM have their own kinematics, each had 

its own QLTM.  
For the DSM the QLTM was applicable only to the 
Drive Unit (the flexible pivots were qualified 

independently). A QLTM of the Drive Unit was 
manufactured and included a set of flexible blades to 

model the parallelogram resistive torque during the 
kinematics.  

 
Figure 14.  Definition of the QLTM 

 
The qualification logic is presented in Fig. 15: 

 
Figure 15.  QLTM test flowchart 

 
Vibration & TVAC tests were performed on the unit 

without an encoder, as only the bearing was to be 
qualified, the complete DSM being qualified as part of 
the IFM qualification. Vibration tests were performed 

with a dummy load, and in QS only. Injected 
acceleration and duration of test were computed to be at 

least above the levels expected on the DSM.  
The unit was then put in ultra-high vacuum to perform 
its lifetime. During the lifetest, torque performances 

were recorded through the controller torque command. 
The test was successful, with no significant evolution of 
the bearing performances during the lifetest, as shown 

in Fig. 16. 
 

 
Figure 16.  Evolution of QLTM average friction torque 

during lifetest 

 
Finally, a dismounting and inspection of the bearing is 
expected to take place in the summer 2021 to confirm 

the good results seen during the test.  
 
Lessons learnt 

As for the flexible pivots, the ball bearings validation 

was extensive, considering the critical performances 
expected from IASI-NG. 

The approach considered, especially using a unique 
design for DSM & SCM, and a common validation 
approach proved to reduce overall development risks & 



 

costs. Nevertheless, the first ball bearing breadboard, 
testing 5 bearings at the same time, proved to be 
ambitious and led to delays in the validation. In the end, 

the intended objective of the different phases were 
somewhat altered by these delays, the design of the 
DSM & SCM being frozen before Phase 2 could be 

completed. Phase 2 nevertheless proved beneficial, as 
should test have demonstrated an issue in the design, the 

resulting changes could have been anticipated 
Finally, to perform the lifetest of more than 7 years in 
orbit in a reduced timeframe (12 to 15 months), a 

specific acceleration strategy, relying on testing at 
higher temperature, was implemented. To ensure that 
the test would be representative of flight conditions, 

dedicated computation tools & methods had to be 
developed, and will be re-used for future missions 

requiring long lifetime. 
 
INTERFEROMETER CLOSED-LOOP 
PERFORMANCES 

The challenge of common building blocks 
specification  

As mentioned early in the paper, to optimise the overall 
mission cost and development risks, a common 

approach was chosen. To that end, the SCM & DSM 
rely on the same ‘basic’ actuator architecture (the SCM 
uses a pair of the basic actuator, which was made 

possible thanks to a unique patented kinematic 
principle, whereas the DSM uses only one). The generic 
actuator is composed of: 

- A low torque ripple & low cogging brushless motor, 
procured from SOTEREM 

- A high-accuracy 22-bits optical encoder, procured 
from Codechamp 

- A super-duplex ball bearing, procured from ADR 

 
The above three components were identical for SCM & 
DSM, thus communalising development & qualification 

of these components for the IASI-NG mission. 

 
Figure 17. The standard actuator for IASI-NG (here the 

DSM drive Unit) 
 

However, despite using the same common actuator & 

components, the two mechanisms, SCM & DSM, differ 
significantly on their mission: the first is performing a 

step & ‘almost-stare’ (very small speed is still required 
to compensate for spacecraft ground speed during stare) 
and is driven by position accuracy & stability 

requirements, while the second is performing a constant 

speed rotation and is driven by velocity stability (<1%) 
during measurement. The difference in kinematic is 
illustrated in Fig. 18 and Fig. 19.  This led to very 

distinct requirements, and an optimum had to be found 
to specify common building block components for both 
mechanisms. 

 
Figure 18. DSM motor & OPD kinematic  

 
Figure 19. SCM 2 axes kinematic profile  
 

Regarding torque and telemetry disturbances, which 
both affect the closed loop performances, these were 

derived from a closed-loop analysis of performances. 
Indeed, once a choice of controller is made, two transfer 
functions are of importance: 

- 
𝐺

1+𝐾𝐺
 (1) for motor torque to pointing/velocity 

- 
𝐾𝐺

1+𝐾𝐺
 (2) for encoder disturbance to 

pointing/velocity 
Where G is the open loop transfer function from the 

disturbance to the performance measured, and K the 
controller transfer function. 

 
Budgets could be derived fitting to both missions, as 
illustrated in Fig. 20 and Fig. 21. 

 
Figure 20. Monochromatic acceptable torque 
disturbances for DSM & SCM 



 

 
Figure 21. Monochromatic encoder disturbance 
disturbances for DSM & SCM 
 

Note that: 
- The DSM is driving the torque disturbances 

specification, while the SCM is driving the encoder 
disturbances. 

- For motor, the main cogging harmonic was very 

close to the resonance frequency of the controller, 
leading to a stringent requirement on its amplitude 
(<0.1-0.2% of the maximum motor torque). 

Reaching such a low cogging torque level required 
careful design as well as important manufacturing 

and assembly operations improvements to guarantee 
these low levels of cogging torque. As the latter 
optimisation was identified, and therefore 

introduced, late in the project, allocation of the best 
motors to the DSM was also implemented, which 
was allowed thanks to a common procurement with 

SCM (the less performant motors being attributed to 
the latter, less sensitive to cogging performances) 

- Motor torque ripple was kept below 1% of the 
motor torque. As the motor torque and speed 
constantly varies, the resonance is not maintained 

and therefore the slight ‘above limit’ is not issue. 
- Bearing noise, acting mainly as a white noise, had 

to be kept to a low value during the complete 

lifetime to ensure stable performances. 
 

Therefore, the closed-loop tuning had to be considered 
early in the design to be able to derive envelope 
specifications for the different components. It is the 

result of a fine tuning to provide best performance, 
efficiently reject torque disturbances as well as 
telemetry disturbances, while ensuring stability under 

all conditions, especially with regards to the mechanical 
modes in the controlled transfer function. This was, of 

course, a process that was iterative throughout the 
development, as the closed-loop tuning evolved and the 
design and measured performances of the components  

or first models did as well. However, it is an important 
lessons learnt to anticipate the end-to-end performances 
in order to perform an efficient flow-down of 

specifications to sub-components.  
 
Lessons learnt from first testing 

Performances tests on the first DSM engineering models 

showed that instrument performance needs could be 

met, despite challenging assembly operations as well as 
unexpected components or closed-loop performances, 
thanks to both a stringent approach in initial budget 

allocation and a high flexibility in control algorithms 
design and implementation, which allowed to adapt to 
some non-conformances, such as a higher cogging 

torque than expected as well as a lower than expected 
first mode in the DSM open loop motor torque to 

velocity transfer function.  

Important lessons learnt were also derived on the 

complexity of specifying and designing a representative 
Electronic Ground Support Equipment (EGSE). Indeed, 

part of the first coupling tests on the first Engineering 
Model (EM) of the DSM proved to test not only the 
mechanism but also its EGSE.  In the end, it was 

concluded that performances were best validated 
through coupling with a representative Mechanism 
Drive Electronic. This approach is now the preferred 

approach for high performances mechanisms.  
 
CONCLUSIONS AND WAY FORWARD  

The DSM is a complex mechanism that required a high 

level of innovations and new developments. Therefore 
its overall development was the summation of multiple 

development sub-topics: flex pivots, ball bearings, 
motor, encoder, Drive Unit… Important lessons learnt 
were derived from these, especially regarding testing 

considerations and the generic & independent 
qualification of each key component.  

In the end, this generic approach, considered throughout 

the development of IASI-NG mechanisms, has enabled 

Airbus to develop essential “bricks” reusable for high 
accuracy mechanisms, now that both DSM and SCM 
are fully qualified. Moreover, the generic product line 

derived from IASI-NG will benefit future high 
performance missions for our customers , namely 

TRISHNA, for CNES, and LSTM, for ESA, (both re-
use the generic actuator module) as well as other 
foreseen prospects. 
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