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Qualification Sample Configuration

The jumpers submitted for qualification were 2 meters long each. They were
manufactured using the HCP-M0200T-DO1FS cable (OFS p/n AC02201-10),
preconditioned using standard recipe B, -40° C to +80° C for seven cycles. This was
terminated with CM-230-1.8 connectors (OFS p/n BP01016-32).

Equipment
Equipment Use
ESPEC TSA-71S Thermal Shock Chamber  Thermal Shock Test
Thermotron S-8C Chamber Temperature and Temperature Cycle Tests.
Test Equity 1200 Chamber Humidity Test
Rifocs CP-2025 Power Meter Active monitoring of change in
Rifocs 647R 850nm LED Source attenuation/insertion loss tests.
3M Photodyne 22XLC Multimeter Pre and post environmental test insertion
3M 8XE-0850-B 850nm Source loss measurements.
MTS Sintech 5/G Tensile Tester Tensile loading and fiber retention tests.

DT03732-23 230-SMA TK-6 Termination Kit Test jumper manufacture.

Performance Criteria

Insertion Loss @ 850nm: 1.5 dB maximum

I Insertion Loss @ 850nm: 1.0 dB maximum

Fiber Retention (Connector to HCS® coating only): 5.0 Ibf. Minimum

Thermal Shock Test

Sixteen samples were measured for pre-shock insertion loss and then submitted for
thermal shock testing. Twelve of the samples were mated, placed inside the chamber
and change in insertion loss was monitored. Thermal shock was conducted according to
MIL-STD-202 method 107D. Insertion loss was measured post-shock.

Number of cycles: 5

Minimum temperature: -62°C

Maximum temperature: +85°C

Dwell time at each temperature extreme: 1 hour
Change time between temperature extremes: 5 minutes

Results:

Maximum change in insertion loss during test cycles: 0.76dB - PASS
Maximum insertion loss pre and post test: 1.03 dB - PASS

Maximum change in insertion loss pre vs. post test: 0.48 dB - PASS
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Sixteen samples were measured for pre-test insertion loss and then submitted for

temperature testing. Twelve of the samples were mated, placed inside the chamber and
change in insertion loss was monitored. Temperature testing was conducted according

to MIL-C-83522D (3.5.3.2). Insertion loss was measured post-test.

Number of cycles: 1

Minimum temperature: -46°C
Maximum temperature: +85°C

Cycle profile:
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Results:

Maximum change in insertion loss during test cycle: 0.65dB - PASS
Maximum insertion loss pre and post test: 1.19 dB - PASS
Maximum change in insertion loss pre vs. post test: 0.62 dB - PASS
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Temperature Cycle Test

Sixteen samples were measured for pre-test insertion loss and then submitted for
temperature cycle testing. Twelve of the samples were mated, placed inside the
chamber and change in insertion loss was monitored. Temperature cycle testing was
conducted according to DOD-STD-1678. Insertion loss was measured post-test.

Number of cycles: 5
Minimum temperature: -46°C
Maximum temperature: +85°C

Cycle Profile:

Step | Temperature | Duration
1 25°C 24 hrs
2 Ramp to - 2 hrs

46°C
3 - 46°C 8 hrs
4 Ramp to 25°C 2 hrs
5 25°C 6 hrs
6 Rampto 85°C | 2hrs
7 85°C 8 hrs
8 Ramp to 25°C 2 hrs
9 25°C 6 hrs
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Results:

Maximum change in insertion loss during test cycle: 1.00 dB - PASS
Maximum insertion loss pre and post test: 1.19 dB - PASS

Maximum change in insertion loss pre vs. post test: 0.54 dB - PASS
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Humidity Test

Sixteen samples were measured for pre-test insertion loss and then submitted for
humidity testing. Twelve of the samples were mated, placed inside the chamber and
change in insertion loss was monitored. Humidity testing was conducted according to
DOD-STD-1678 (method 4030). Humidity was set to 50% for the first 48 hours and was
increased to 90% for the balance of the temperature cycles. Insertion loss was
measured post-test.

Number of cycles: 21
Minimum temperature: +25°C
Maximum temperature: +65°C

Cycle Profile:
STEP | TEMPERATURE | RELATIVE HUMIDITY | DURATION

1 25°C 50% First 48 hrs
2 Ramp to 65° C 90-98% 2 hrs
3 65° C 90-98% 2 hrs
4 Ramp to 25° C 80-90% 2 hrs
5 25°C 90-98% 2 hrs

Results:

Maximum change in insertion loss during test cycle: 0.57 dB - PASS
Maximum insertion loss pre and post test: 1.17 dB - PASS
Maximum change in insertion loss pre vs. post test: 0.25 dB - PASS
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Tensile Loading Test

Ten samples were fabricated with a fiber only crimp so as to isolate the retention
performance of the connector to HCS® polymer crimp. No conditioning was performed.
The fiber was as is when taken from inventory. Since this is a destructive test, the
following section, Fiber Retention Post Thermal Cycle, addresses the same test, but
after the jumpers have been thermal cycled. Tensile loading was conducted according
to MIL-STD-1344A (method 2009). A strain rate of 0.5 cm/min was used.

Results:
Fiber Retention (Connector to HCS® coating only) minimum: 8.88 Ibf. - PASS

Fiber Retention Post Thermal Cycle Test

Fourteen samples were fabricated with a fiber only crimp so as to isolate the retention
performance of the connector to HCS® polymer crimp. The samples were thermal
cycled. Tensile loading was conducted according to MIL-STD-1344A (method 2009). A
strain rate of 0.5 cm/min was used.

Number of cycles: 7
Minimum temperature: - 40°C
Maximum temperature: +85°C

Cycle Profile:

Step Temperature Duration
1 25°C Start
2 Ramp to -40°C Y hr
3 - 40°C 1 hr
4 Ramp to 85°C 1 hr
5 85°C 1 hr
6 Ramp to 25°C Y hr

Results:
Fiber Retention (Connector to HCS® coating only) minimum: 6.11 Ibf. - PASS

OFS Specialty Photonics Division

Page 7 of 10
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Flex Life Testing

Twenty samples were measured for pre-test insertion loss and then submitted for flex life
testing.

The tested end was placed between two Yz inch diameter rollers slightly above the boot.

The width of the rollers was large enough to accommodate the cable jacket; this side
was also attached to an 8lb. weight.

ROLLERS \
NN FLEXED END

T ATTACHED TO
PENDULUM

\ ATTACHED TO 8 LB.

WEIGHT

The flexed end was coiled around to a 2-inch mandrill while the pendulum flexed the

cable 180°. Each cable was flexed for 2000 cycles at a rate of about 13 cycles per
minute.

Results:

Maximum change in insertion loss after test cycle: 0.43 dB - PASS
Maximum insertion loss pre and post test: 1.41 dB - PASS
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Vibration Test

A fixture was designed to simulate normal operating positions and conditions while
strong enough to withstand the vibration testing. The design was adapted from the
illustration specified in Method 2005 MIL-1344 of MIL-C-83522D. The fixture was
manufactured out of aluminum and welded together at Qual-Tests’ request. A central
hole was tapped- 74-36 UNF-2A thread to accommodate the military splice bushing

outside thread diameter (ref. AP01618). The splice bushing was secured in place with
Loctite 601.

VIBRATION TEST FIXTURE

/ CM-230 1.8mm HARSH ENVIRONMENT SMA

Mr(k
\

SN CLAMPED ENDS

BOLTED TO —
VIBRATION
PLATE

The sample was measured for pre-test insertion loss and then submitted for vibration
testing. The parts and fixture were shipped to Qual-Test for vibration testing to Method
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2005 MIL-1344 of MIL-C-83522D. The connectors were mated into the splice bushing
using 4 inch pounds of torque.

The assemblies were submitted to two forces of 10 and 20 G’s at three axis’s, for four
hour durations.

TEST )
RUN # CONDITION AXIS DURATION | #0OF G'S
1 1] Lateral 4 hours 10
2 v Lateral 4 hours 20
3 Il Longitudinal 4 hours 10
4 v Longitudinal 4 hours 20
5 1] Vertical 4 hours 10
6 v Vertical 4 hours 20
Results:

Maximum change in insertion loss after vibration testing: 0.61dB - PASS
Maximum insertion loss pre and post vibration tests: 1.40dB - PASS

Conclusion

The connector meets specified performance criteria with regard to the specific tests
detailed in this report: thermal shock, temperature, temperature cycle, humidity, tensile
loading (i.e. crimp retention onto the HCS® coating both without and after thermal cycle)
vibration testing, and flex life testing.
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