
BOOSTING
SCIENTIFIC

KNOWLEDGE

3-5 de octubre de 2018

Encuentro RIA-SpaceTec:

Instrumentacion astronomica en España

MEDA Instrument; Wind Sensor Development

CAB: José Antonio Rodríguez Manfredi; Javier Gómez Elvira; Mercedes Marín; 
Sara Navarro; Josefina Torres; Roser Urqui

AVS: Miguel A. Carrera; Antonio Frenández, Arkaitz larman; Cristina Ortega; 
Iñigo Sard; 



GLOBAL SME



MARKETS

ASTROPHYSICS    ACCELERATORS    FUSION     SYNCHROTRONS     NEUTRONS      LASERS    SPACE



VISIT OUR NEW WEB PAGE!!



NEED > OPORTUNITY
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DESIGN

MEDA WIND SENSOR

The main functions of the WS2 structure are:

• To provide a structural connection for the WSs, in 
order to withstand the different loads and to 
provide the required minimum stiffness.

• To protect the WS against pebble impacts during 
landing.

• To deploy WS2 boom in order to position the 
sensors at a distance of 378mm

• To provide routing capability of the flexible PCB
from the ASIC rigid PCB to the WS transducer.

Deployment mechanism
Hold Down & Release mechanism
 Latching mechanism
 Light and stiff Structure



ANALYSIS

MEDA WIND SENSOR

- Motorization margin analysis

- Modal analysis

- Random vibration analysis

- QSL analyses

- Thermo-mechanical analyses

- Microphonics analysis

- Traverse analysis

- Combined load analysis
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Sine Survey X(WS2 Transducer)

WS2 Transducer X (first sine) WS2 Transducer X (after quasi-static) WS2 Transducer X (after random -6dB) WS2 Transducer X (after random qualification)

First Mode 
-WS Trands X(first sine): 304Hz
-WS Trands X(after quasi-static): 304Hz 
-WS Trands X(after random -6dB): 304Hz 
-WS Trands X(after random qualification): 304Hz 

Second Mode 
-WS Trands X(first sine):  494Hz 
-WS Trands X(after quasi-static): 494Hz 
-WS Trands X(after random -6dB): 494Hz 
-WS Trands X(after random qualification): 490Hz 

Third Mode 
-WS Trands X(first sine): 783Hz 
-WS Trands X(after quasi-static): 783Hz 
-WS Trands X(after random -6dB): 783Hz 
-WS Trands X(after random qualification): 776Hz 
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Sine Survey Z (WS2 Transducer) 

WS2 Transducer Z (first sine) WS2 Transducer Z (after quasi-static) WS2 Transducer Z (after random -6dB) WS2 Transducer Z (after random qualification)

First Mode 
-WS Transd Z(first sine): 147Hz 
-WS Transd Z(after quasi-static): 147Hz 
-WS Transd Z(after random -6dB): 147HzHz 
-WS Transd Z(after random qualification): 149Hz 

Second Mode 
-WS Transd Z(first sine): 309Hz 
-WS Transd Z(after quasi-static): 309Hz 
-WS Transd Z(after random -6dB): 309Hz 
-WS Transd Z(after random qualification): 309Hz 

Third Mode 
-WS Transd Z(first sine): 485Hz 
-WS Transd Z(after quasi-static): 485Hz 
-WS Transd Z(after random -6dB): 485Hz 
-WS Transd Z(after random qualification): 486Hz 

Fourth Mode 
-WS Transd Z(first sine): 608Hz 
-WS Transd Z(after quasi-static): 609Hz 
-WS Transd Z(after random -6dB): 608Hz 
-WS Transd Z(after random qualification): 608Hz 
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Sine Survey Y (WS2 Transducer)

WS2 Transducer Y (first sine) WS2 Transducer Y (after quasi-static) WS2 Transducer Y (after random -6dB) WS2 Transducer Y (after random qualification)

First Mode 
-WS Transd Y(first sine):  149Hz 
-WS Transd Y(after quasi-static): 149Hz
-WS Transd Y(after random -6dB): 149Hz 
-WS Transd Y(after random qualification): 147Hz 

Second Mode 
-WS Transd Y(first sine): 306Hz 
-WS Transd Y(after quasi-static): 306Hz
-WS Transd Y(after random -6dB): 306Hz 
-WS Transd Y(after random qualification): 306Hz 

Third Mode 
-WS Transd Y(first sine):  490Hz 
-WS Transd Y(after quasi-static): 490Hz
-WS Transd Y(after random -6dB): 490Hz 
-WS Transd Y(after random qualification): 486Hz 

Fourth Mode 
-WS Transd Y(first sine):  619Hz 
-WS Transd Y(after quasi-static): 619Hz
-WS Transd Y(after random -6dB): 619Hz 
-WS Transd Y(after random qualification): 619Hz 



DEMOSTRADOR

MEDA WIND SENSOR

MARS SIMULATION CAMBER at CAB



WS1 ENGINEERING MODEL

MEDA WIND SENSOR

Credits: CRISA



QUALIFICATION

MEDA WIND SENSOR

Initial Functional Test in 
ambient

WS2 MP EQM  Sine and 
random vibration & Quasi-

static acceleration

Intermediate Functional Test 
in ambient

WS2 MP EQM Pyro-shock

WS2 MP EQM Thermal 
Vacuum cycling

Final Functional Test in 
ambient

Functional Test in ambient 
before TV

Initial Mechanical 
Functional Test in 

ambient

WS2 MP EQM Sine 
survey, random vibration 

& Quasi-static 
acceleration (stowed)

Intermediate Mechanical 
Functional Test in 

ambient

WS2 MP EQM Sine 
Survey (deployed)

WS2 MP EQM Thermal 
Vacuum cycling

Final Mechanical 
Functional Test in 

ambient + Self Induced 
shock

WS2 MP EQM 
Pyrotechnic shock

Intermediate Mechanical 
Functional Test in 

ambient

Intermediate Mechanical 
Functional Test in 

ambient + Self-induced 
shock

32 DEPLOYMENTS!!



QUALIFICATION

MEDA WIND SENSOR



NEXT STOP: MARS

MEDA WIND SENSOR
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