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Testing & Consulting Services
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SEQUENCE OF TESTS

All emronmental tests were conducted in the sequence in which the tests are
listed herein. The performance parameters at room ambient temperature (25° +
5°) was measured before beginning the environmental tests.

General Test Conditons/Initial Aliveness Test

Vibration Test, Frequency

Bump Test

Salt Fog Test

Prop Test

Leakage and Immersion Tests

spuncus Emissions Test

Buoyancy Test (Category 1 only)

Performance Measurements/Extensive Aliveness Test
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1195 . (954] 025-0459

GENERAL TEST CONDITIONS / INITIAL ALIVENESS TEST

The EUT was stabilized at ambient temperature and a measurement made of the
carrier frequency, the power cutput, and the data message.

No adjustments were made to the umt under test throughout the complete test
program except for removal and application of primary power as required by the
detailed test procedure, All testing, wherever possible, was conducted m a
manner that did not emt radiation from the test site. Unless otherwise stated, the
tests were conducted at a temperature of 25°C + 5°C, except for unaveidable
seascnal temperatures for any outdoor tests.

A log of battery on time was maintained for the PLB being tested. Batteries were
not be replaced during a test unless it was probable that the battery on time would
exceed the prescribed operating lifetime before the test was completed, The test
would be terminated in the case of critical failure.
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . [954) §25-0490

VIBRATION TEST, FREQUENCY

The EUT was secured to the vibration table. The EUT was mounted in the same
position (with respect tot the direction of gravity) for all vibration tests and was
subjected to the simusoidal motion in each of its three orthogonal axes according
to the fellowing profite.

Procedure

The PLB was secured to the wibration table through its normal attachments or the
mounting intended for use in service conditions, with vibration isolators, if any, in
place. Additional straps or other helding means was not used. The PLE was
mounted in the same position {with respect to the direction of gravity) for all
vibration tests. Sinusoidal vibratory motion was applied to each of the three
perpendicular axes of the equipment, i.e., lateral, vertical or lengitudinal in any
sequence under the following conditions:

(a) Frequency (Hz) Peak Amplitude {mm)
4-10 2.5
10-15 OR
F5-25 0.4
25-33 0.2

(b) The frequency changed either linearly or logarithmically with time
between 4 and 33 Hz such that a complete cycle (4-33-4 Hz) would take
approximately 5 minutes.

{c) The PLB was vibrated in each orthogenal axes for a period of at least 30
minutes.

(d) The urit did not activate during the vibration tests.
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Holywood, FL 33020-1199 . (954) 325-0499

BUMP TEST

The EUT was secured to the testing equipment through its normal attachments or
mounting intended for use in service conditions and mouvnted in the normal
operating position(s). Additional straps or other holding means were not used.

The EUT was subjected to the bump test according to the following profite:

Peak Acceleration 98 m/s?

Pulse Dwuration 16 ms

Waveshape Half-cycle Sinewave
Test Axis Vertical

Number of Bumps 4000

The Bump test was conducted in three orientations; once with the EUT mounted
in each of its three axis. Upon completion of the bump test, an exterior
mechanical inspection was performed and an aliveness test conducted.

Unit did not activate during test.

Page 5

Fax {954} 925-5851 » Miami {305) 940-3166 « Email; qolabs@bellsouth.net



AS5,0

METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywoed, FL 33020-1196 . {054) §25-0489

SALT FOG TEST

The salt fog test was conducted on a complete Category 1 satellite PLB.
The EUT was turned OFF during the test.

The salt fog was prepared from a 5% * 1% salt (sodom chioride} solution. For
detailed guidance on the preparation of the solution and the apparatus for
generating salt fog, reference should be made to MIL-STD-810D (19 July 1983),
method 5092,

Before expesing the EUT to salt fog, it was conditioned for a duration of at least 2
hours at a temperature of 35°C & 2°C_ After this conditioning and with the
ambient tcmperature maintained at 35°C, salt fog was added and maintained at the
saturation point for 48 hours.

After exposure to salt fog, the EUT was permitted to dry at rcom temperature
(20°C £ 5°C) for 24 hours before being exposed to another period of 12 hours of
salt fog exposure at 35°C.

Upon completion of this exposure and after a 12-hour drying period at room
temperature, the exterior of the unit was inspected for corrosion, peeling paint,
and other signs of deterioration and the aliveness test conducted,

After the test, salt deposits and water stains were washed off with clean warm
water not exceeding a temperature of 38°C

ALIVENESS TEST is the successful completion of the units built in self-test,
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METALLURGICAL, INC.

Testing & Consulting Services

2874 Stirling Acad - Hollywood, FE 33020-1198 - (954} 225-0409

DROP TEST
Drop Test on Hard Surface

The EUT was soaked at minimum stowage temperature {-55°C) for 2 hours.
Then the unit was soaked for an additional 2 hours at 40°C, The drop test was
then performed within five minutes after removal from a temperature chamber,

The height of the lowest part of the EUT relative to the test surface at the moment
of release was 1000+ 10mm. The EUT was dropped six titmes onto the test
surface. It was released once with each surface of the EUT facing downwards.
The antenna was secured in its normal stowage position for the test. The Satellite
P1.B was remeved from pouch before conducting the drop test.

The test surface consisted of a piece of solid wood with a thickness of at least 150
mm and a mass of 30 kg or more,

Upon cempletion of the test an exterior and interior mechanical inspection and

aliveness test was performed. The interior mechanical inspection was deferred
until the conclusion of the leakage and immersion tests.
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . [954) 925-0490

LEAKAGE AND IMMERSION TESTS

The EUT was turned OFF duning the leakage and immersion tests and the tests
performed m the following sequence.

1. The equipment was placed in an atmosphere of +65 + 3°C for one hour. It
was then immediately immersed in water at +20 + 3°C to a depth of 100mm +
5 mm, measured from the highest point of the equipment to the surface of the
water, for & period of 48 hours.

2. The EUT was then completely submerged at a depth of 1 meter for one hour,

3. At the end of the test period the equipment was removed from the water,

wiped dry and then subjected to an aliveness test.

4. The EUT was opened up and inspected for damage and visible ingress of

water viewed with the unaided eye.
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 . (954) 025-0450

SPURIOUS EMISSIONS TEST

The spuricus and harmonic emissions measurements for the 406 MHz and
121.5MHz was performed with the EUT at the Minimum and maximurn and
ambient temperatures. These emissions did not exceed the limits given in figures
2-1 and 2-5, respectively, when measured in a nominal 100Hz bandwidth.
Measurements of the 121,5Mhz signal were performed dunng the testing of the
Aurciliary Radic Locating Device Transmitter test.
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1199 - {954) 925-0459

BUOYANCY TEST (Category 1 only)

The satetlite PLB was allowed to float in calm fresh water, The satellite PLB was
removed from pouch before conducting test.

Please submil picturc of unit floating with test report.
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METALLURGICAL, INC.

Testing & Consulting Services

2870 Stirling Road - Hollywood, FL 33020-1164 - (954) §25-0485

3.0 PERFROMANCE MEASUREMENTS / EXTENSIVE ALIVENESS TEST,

Upon Completion of the environmental test the EUT was subjected to the
following performance measurements. Tests were conducted by ACR and
witnessed by QC Metallurgical, Inc,

1.) 406 RF output power
2.} 406 Frequency stahility, Short Medium and long term stabilities.
3.} Message format

4.} Data encoding

5.) Modulation {including rise and fall times).

Procedure: The above measurements were taken on the ACR Beacon avtomated
test system that measuores all of the above parameters. Testing was monitored by QC
Metallurgicsal, Enc. at the ACR Facility.

A sample data sheet can be seen below.
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METALLURGICAL, INC.

Testing & Consuiting Services

2670 Stirling Road - Hoellywood, FL 33020- 1188 . (354) 525-0499

SUMMARY

All tests were conducted in accordance with special procedures as identified at the
beginning of each sequential procedure.

Results indicate that unit PLB-100 successfully met all minimum requirements as
established in each test procedure.

Sequence of tests

(ieneral Test Conditions/Initial Aliveness Test
Vibration Test, Frequency

Bump Test

Salt Fog Test

Drop Test

Leakage and Immersion Tests

Spurious Emissions Test

Buoyangy Test (Category 1 only)

Performance Measurements/Extensive Aliveness Test
This concludes the Testing of the ACR Electronics PLB-100 testing to meet the

performance standard of the RTCM Standard for 406 MHz Satellite Personal
Locator BEACONS (PLB), RTCM PAPER 5-97/SC110-STD.
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METALLURGICAL, INC.

Testing & Consuiting Services

2870 Stirling Road - Hellywood, FL 33020-1159 . (954) 3250453

SIGNATURE PAGE

Test conducted for: Test conducted by:
ACR. Electronics, Inc. ().C. Metallurgical, Inc.
5757 Ravenswood Road 2870 Stirking Road

Ft. Lauderdale, Fl 33312-6645 Hollywoed, F1 33020

Test Program Birected By:
().C. Metallurgical, Inc.

Test Witnessed By:
ACR Electronics, Inc.
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