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1. SCOPE

This procedure describes the methods to be used for environmental stress screening (ESS) of

the Lightning Mapper Sensor (LMS) lens assembly. Unless otherwise specified, the

procedures shall be completed in the order listed, prior to performance of the ATP. The first

unit, S/N 001, will be subjected to the Qualification Vibration Levels as listed in paragraph

5.3.6, while the remainder will be tested at the Operational Level. Prior to ESS, all units

will undergo Pre-ESS Functional Testing that includes measuring the on-axis and _ 0.95 full

field Modulation Transfer Function and Back Focal Length. Next, all units will undergo

ESS testing, and then Acceptance testing per PR 460.

2. APPLICABLE DOCUMENTS

NAS8-98236

111-6714

111-6826

PII 2001

PR 460

Contract - Lens/Filter, Lightning Mapper Sensor

Top Assembly, LMS

Interface Control Drawing - LMS Lens Assembly

Internal Inspection of Optics Assemblies

Acceptance Test Procedure, LMS

3. TEST FACILITIES

The temperature cycling procedures described herein shall be performed at Kaiser Electro-

Optics Inc., Carlsbad, California. The vibration test shall be performed at a qualified

environmental test facility.

4. EQUIPMENT

5002229

5002097

SM-16C

Vibration Holding Fixture
Vibration Fixture Base

Temperature/Humidity Test Chamber, Thermotron

PROCEDURE

Preliminary Inspection

5.1.1 Note that the top assembly consists of two pieces, the Lens Subassembly and the

Solar Reject Filter.

5.1.2 Record the S/N and date the ESS procedure is initiated on the ESS data sheet (DS-1).

5.1.3 Review the operation sheet to ensure all steps prior to ESS have been completed and

signed off.
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5.1.4

5.1.5

Inspect the LMS lens assembly for completion to the requirements of drawing 111-

6714. Verify that all visible screws and retainers are per the drawing. Verify that the

four vent filters are staked with epoxy as per the drawing and that excess epoxy has

not blocked the breathing paths.

Verify that the optics are free of contamination and bond line defects in excess of

surface quality requirements. Note or map all obvious defects. Lightly shake the

assembly, and verify there are no loose components.

5.2 High/Low Temperature - Survival, and Thermal Cycle - Operational (Paragraph 3.4.2

of NAS8-98236)

5.2.1 Evacuate the lens assembly in the vacuum oven at a rate of 12.5 in Hg/min to

achieve 25 inches minimum of mercury and hold vacuum for 5 minutes minimum.

5.2.2 Pressurize the lens assembly using dry nitrogen at a rate of 12.5 in Hg/min to achieve

ambient pressure (14.7 psi).

5.2.3 Repeat steps 5.2.2 through 5.2.3 but increase pressure slightly above ambient

(positive pressure) and hold for 1 minute. Remove the lens assembly from the

vacuum oven and immediately proceed to the next step.

5.2.4 Carefully place the lens and solar reject filter on the center rack of the SMI6C

chamber. Ensure that the dryer switch is turned on. Record the date and time the

test was started.

The chamber shall be programmed to transition from ambient to +50 ° C at a rate of

5 ° C per minute.

5.2.6 The lens assembly shall be maintained at +50" C for 120 minutes (interval 1).

5.2.7 The chamber shall be programmed to transition to -35" C at a rate of 5 ° C per minute

(interval 2).

5.2.8 The lens assembly will be maintained at -35" C for 120 minutes (interval 3).

Operational: (Reference Figure 1) '

5.2.9 The chamber shall be programmed to transition to +50 ° C at a rate of 2 ° C per

minute (interval 4).

5.2.10 The lens assembly will be maintained at +50 ° C for 30 minutes (interval 5).

5.2.11 The chamber shall be programmed to transition to -35 ° C at a rate of 2 ° C per minute

(interval 6).
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5.2.12 The lensassemblywill bemaintainedat -35° C for 30 minutes (interval 7).

5.2.13 Intervals 4-7 shall be repeated for two more cycles for a total of three complete

thermal cycles for the Operational portion of this procedure.

5.2.14 The lens shall be returned to ambient temperature at a rate of 2 ° C per minute. Hold

at ambient for 1 hour.

5.2.15 Record the date and time the test was completed, and remove the lens from the

chamber.

5.2.16 Remove the strip coating, and inspect the lens assembly as per step 5.1.4. Record

the results and any comments on the data sheet.

5.3 Random Vibration (Paragraph 3.4.7 of NAS8-98236)

5.3.1 Cover the exposed optical surfaces and protect the unit for transport.

5.3.2 Transport the lens assembly, the vibration holding fixture (P/N 5002229), and the

vibration base (P/N 5002097) to the qualified environmental test facility. Ensure the

required mounting hardware and hand tools are included.

5.3.3 Install the lens assembly on the vibration holding fixture using 8 each # 10-32 by

0.75 inch long screws. Utilizing a crossing pattern, torque each screw to 30 in. lbs.

Install the Solar Reject Filter on the side mounting surface of the Vibration Test

Holding Fixture using 8 each # 8-32 by 7/16 inch long screws. Utilizing a crossing

pattern, torque each screw to 20 in. lbs.

5.3.4 After the base plate is mounted to the shaker table, attach the holding fixture to it.

5.3.5 Attach accelerometers to the fixture and lens assembly housing. The control

accelerometer is to be attached to the vibration fixture within 2 inches of the lens

mounting flange. The response accelerometer is to be attached to the detector

mounting flange (smallest of the three flanges).

5.3.6 Subject one axis of the lens assembly to the input listed, for a duration of 60 seconds.

Record the time the test was started on the data sheet.

Random Vibration, Qualification Level - First Unit

10.97 Gp._s

Frequency (Hz) g2/Hz

20 0.01

70 0.1

110 0.1

200 0.18

400 0.18

2000 0.01
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Random Vibration, Operational Level - Second-Eighth Units

6.5 GRMS

Frequency(Hz) g2/Hz

20 0.0081

50 0.05

500 0.05

2000 0.003

5.3.7

5.3.8

5.3.11

Record the time of completion, and obtain plots of the vibration input and response

for each test completed.

Examine the lens and record any observations on the data sheet. Do not proceed

with additional vibration cycling if evidence of failure is evident.

Repeat the test on each of the two remaining orthogonal axes.

Disassemble the apparatus and protect the lens assembly.

fixtures to KEO.

Return the lens and

Inspect the lens assembly as per step 5.1.4. Record the results and any comments on
the data sheet.
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Figure 1 LMS Thermal Cycles - Survival & Operational
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5.4 Final Verification

5.4.1 Verify that the ESS testing has been successfully completed

documented. Forward the lens assembly for ATP per PR 460.

and properly
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KEO P/N: 111-6714-1

NASA P/N:

LMS ESS Data Sheet (DS-1)

Rev.:

S/N:

Date:

Pre-ESS Functional Test Complete:

Preliminary Inspection (Sec 5.1):

Stamp: Date:

Pass [] Fail []

Stamp: Date:

High/Low Temperature - Survival, and Thermal Cycle - Operational Test (Sec 5.2)

Chamber Calibration Status: Pass []

Test Start Date:

Test End Date :

Survival temperature cycle completed:

Fail []

Test Start Time:

Test End Time:

Yes [] No

Operational temperature cycle completed: Yes [] No

Inspection Results: Pass [] Fail [] Stamp:
(Attach Charts)

[]

[]

Date:

Random Vibration Test (Sec. 5.3)

Vibration Equipment Calibration Status: Pass

"x" Axis Test Start Time:

"y" Axis Test Start Time:

"z" Axis Test Start Time:

Inspection Results: Pass [] Fail []

[] Fail []

Test End Time:

Test End Time:

Test End Time:

Stamp: Date:

Comments/Observations:
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