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Disclaimer

The views expressed in this presentation are those of the author(s)
and do not necessarily reflect the official policy of the Department
of Defense or the U.S. Government.

The mention of any non-federal entity and/or its products is not to
be construed or interpreted, in any manner, as federal endorsement
of that non-federal entity or its products.
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Background

Military aircrews continue to report back discomfort, pain, and injury
associated with flying rotary-wing aircraft.

The Defense Centers for Public Health - Aberdeen (DCPH-A) and USAF
are collaborating on a project to expand limited data on aircrew
operational vibration exposure.

The project is funded by the National Defense Center for Energy and
Environment, Safety & Occupational Health Focus Group.

It focuses on four platforms in addition to an initial study conducted on
the HH-60M and UH-72.

This presentation focuses on the UH-60L Blackhawk.
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Objectives

Characterize and assess aircrew vibration
exposure aboard the UH-60L.

* Investigate multi-axis acceleration spectra
for targeted flight test conditions.

* Apply MIL-STD 1472/ACGIH (ISO 2631-1)
to assess comfort and health risk.

* Conduct an aircrew survey regarding
discomfort, vibration, and equipment.

* Document data in the AFRL Collaborative ; Photo by Staff Sgt. Bethany Rizor
Biomechanics Data Network (CBDN).

Improving Health and Building Readiness. Anytime, Anywhere — Always

UNCLASSIFIED — Approved for public release; distribution unlimited.



Methods - Data Collection Unit
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* Four systems required for flight test n 28
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Methods - Seat Locations

. Measurement
Station . Sensor Type
Site
Seat Base Triaxial Accelerometer Pack
. . : Seat Pan Triaxial Acceleration Pad
Pilot (right cockpit seat) Seat Back Triaxial Acceleration Pad
Helmet Six-Axis Helmet Mount
. . ) ) . Ferbazail Triaxial Accelerometer Pack
Crew Chief/Flight Engineer (mid cabin, Seat
side-facing right seat) Seat Pan Triaxial Acceleration Pad
Seat Back Triaxial Acceleration Pad
Floor beneath .
T 1 Accel ter Pack
Crew Chief/Flight Engineer (mid cabin, Seat riaxial Accelerometer Fac
side-facing left seat) Seat Pan Triaxial Acceleration Pad
Seat Back Triaxial Acceleration Pad
Crew Member (aft cabin, rear-facing FIoorSt::‘r;eath Triaxial Accelerometer Pack
el esel] Seat Pan Triaxial Acceleration Pad
Crew Member (aft cabin, rear-facing Floorsl;zr;eath Triaxial Accelerometer Pack
izl Seat Pan Triaxial Acceleration Pad
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Methods - Vest and Helmet Setup
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Photo by DCPH-A, Steven Chervak
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Methods - Crew Seat Setup
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Methods - Rear Seat Setup

SeatPan
Acceleration
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b J _ : seats
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(Note: Actual measurements taken at rear-facing seats)
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Methods - Test Conditions
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Methods - Data Processing

* Unweighted Acceleration Spectra (1-150 Hz)
= |dentify the frequency location/magnitude of major peaks.
= PRF: Propeller Rotation Frequency
= BPF: Blade Passage Frequency
* Weighted Overall Accelerations (1-80 Hz, ISO 2631-1)
= Assess the comfort reaction and health risk.

= pVTV: point vibration total value (vector sum of overall accelerations for
three directions at seat pan and seat back)

= oVTV: overall vibration total value (vector sum of pan and back pVTVs)
= Estimate allowable exposure duration associated with no health risk
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Results - Unweighted Acceleration Spectra
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Results - Unweighted/Weighted Overall Acceleration
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Results - Blackhawk Comparison
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Results - Aircraft Level Flight Comparison
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Conclusions

Aircrew are exposed to significant higher-frequency multi-axis vibration
(above 10 Hz).

The assessment shows aircrew comfort and potential for health risks can
occur in as little as 1-2 hours due to exposures over current recognized
threshold limits (ACGIH, MIL-STD).

Active aircraft vibration mitigation technologies can sufficiently reduce this
threat.

The mechanism(s) by which vibration may affect aircrew physiology and
health risk are still not clear and further research is needed to improving
mitigation concepts.

The vibration data collected will be used to establish appropriate criteria for
developing effective mitigation concepts through modeling.
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