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Test Report Overview

Test Plan

The specimen is subjected to the tests in the column "HIS Combined Test" in succession. The order of tests is based on
IEC recommendations, which take into account the fact that certain tests can affect the outcomes of subsequent tests.
The specimen must pass all tests in order to qualify for the prescribed environmental ratings.

Test Type

HIS Combined Test

Test Recommended
for IE35 (3K5/3M3),
extended to 3M4
and excepting 3Z8 —
Operating

Test Recommended
for IE12 (1K3/1M2) —
Storage

Test Recommended
for IE21 (2K2/2M1) —
Transport

Cold, Steady State,
Non-operating

68-2-1 Ab, -25°C, 16 hrs

68-2-1 Ab, -25°C, 16 hrs

Cold, Steady State,
Operating

68-2-1 Ad, -5°C, 16 hrs

68-2-1 Ad, -5°C, 16 hrs

68-2-1 Ab, -5°C, 16 hrs

Dry Heat, Steady
State, Operating

68-2-2 Bd, 55°C, 16 hrs

68-2-2 Bd, 45°C, 16 hrs

68-2-2 Bd, 45°C, 16 hrs

68-2-2 Bd, 55°C, 16 hrs

Solar Radiation

dry heat test above

10°C added to dry heat
test above

10°C added to dry heat
test above

dry heat test above

Thermal Shock,
Non-operating

68-2-14 Na, -25°C to
ambient, 5 cycles

68-2-14 Na, -25°C to
ambient, 5 cycles

Thermal Shock,
Operating

68-2-14 Nb, -5°C to
ambient, 2 cycles, 0.5°C/
min, 3-hr dwell

68-2-14 Nb, -5°C to
ambient, 2 cycles, 0.5°C/
min, 3-hr dwell

Mechanical Shock,

68-2-29 Eb, 150 m/

68-2-29 Eb, 150 m/

68-2-29 Eb, 100 m/

sources not rain

water per Ra 2 1-hr 2m
drip height, 0° angle

for exclusion of special
condition 3Z8)

water per Ra 2 1-hr 2m
drip height, 0° angle

Operating sec?, 6 msec half sine, sec?, 6 msec half sine, sec?, 16 msec half sine,
100 pulses in each of 6 100 pulses in each of 6 100 pulses in each of 6
directions directions directions

Free Fall ISO 4180-2, 2 falls, ISO 4180-2, 2 falls,
height based on mass height based on mass

Water from 68-2-18 Rb, for dripping Omitted (see rationale 68-2-18 Rb, for dripping

Non-operating

100-200 Hz, then ASD
0.5, 200-2000 Hz, 3 axes,
30 min/axis

Static Load ISO 2234 1ISO 2234 ISO 2234
Vibration 68-2-64 Fh, ASD 1.0, 68-2-64 Fh, ASD 1.0,
(Broadband), 10-100 Hz, -3 db/octave 10-100 Hz, -3 db/octave

100-200 Hz, then ASD
0.5, 200-2000 Hz, 3 axes,
30 min/axis

Vibration
(Sinusoidal),
Operating

68-2-6 Fc, 3.5 mm disp
to 9 Hz, then 10 m/sec?
accel, 9-500 Hz, 3 axes,
10 sweep cycles

68-2-6 Fc, 3.5 mm disp
to 9 Hz, then 10 m/sec?
accel, 9-150 Hz, 3 axes,
10 sweep cycles

68-2-6 Fc, 0.75 mm p-p
to 9 Hz, then 2 m/sec?,
9-150 Hz, 3 axes, 10
sweep cycles

68-2-6 Fc, 3.5 mm p-p
to 9 Hz, then 10 m/sec?,
9-500 Hz, 3 axes, 10
sweep cycles

Damp Heat,
Cyclical, Operating

68-2-30 Db Var 2, 40°C,
90-100% RH, 2 cycles

68-3-30 Db Var 2, 30°C,
90-100% RH, 2 cycles

68-2-30 Db Var 2, 40°C,
90-100% RH, 1 cycle

Damp Heat, Steady
State, Operating

68-2-56 Cb, 40°C, 93%
RH, 96 hrs

68-2-56 Cb, 30°C, 93%
RH, 96 hrs

68-2-56 Cb, 30°C, 93%
RH, 96 hrs

68-2-56 Cb, 40°C, 85%
RH, 96 hrs

Criteria for Passage of Test: The specimen must remain operational throughout the test, as demonstrated by visibility
of a display through the chamber window. The specimen must exhibit no signs of material degradation under visual
inspection following the test.
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Test 1 - Cold (Steady State), Non-Operating

Test 1 — Cold (Steady State), Non-Operating

Date of Test: December 2016

Test Standard: IEC 60068-2-1, test Ab

Test Conditions: -25°C (+/- 3°), 16 hours, specimen not energized, specimen packaged

Purpose of Test: To demonstrate that the specimen can be transported in conditions where the ambient air temperature
can fall to -25°C, as recommended in IEC 60721-4-2 to qualify the specimen for transport in Class 2K2 Climate as defined
in IEC 60721-3-2.

This test also demonstrates that the specimen can be stored in conditions where the ambient air temperature can fall

to -5°C, as recommended in IEC 60721-4-1 to qualify the specimen for storage in Class 1K3 Climate as defined in IEC
60721-3-1.

Cold, Non-Operating

30

20

10

Temperature (Degrees C)
o

Hours

Test Equipment

Thermotron SM-16 climatic chamber, with 4800 controller and 2 input channels for temperature and humidity monitoring
(calibrated by Southern Instrument Service, Certificate #12813 — July 2016)

Test Procedure

Unless otherwise noted, the procedure followed was the procedure described in Test 1, "HIS Monitor Testing," V0.92, July
2008, which in turn follows the recommendations of IEC 60068-2-1 for test Ab.

Test parameters were entered into the Thermotron controller as Program #1.

Results

Specimen was found to be in good working order following the test.

[\\\\E3
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Test 1 — Cold (Steady State), Non-Operating

Testing Pictures
The photo below shows how specimens were installed in the chamber.

© 2018 Hope Industrial Systems, Inc.
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Test 3 - Dry Heat (Steady State), Operating

Test 3 — Dry Heat (Steady State), Operating

Date of Test: December 2016
Test Standard: IEC 60068-2-2, test Bd for heat-dissipating specimens
Test Conditions: 55°C (+/- 3°), 16 hours, specimen operating

Purpose of Test: To demonstrate that the specimen can be operated in a location where the ambient air temperature can
rise to 45°C, and where combined effects of solar radiation, movement of air, and thermal radiation on the specimen can
produce a rise of up to 10°C over ambient, as recommended by IEC 60721-4-3 to qualify the specimen for operation in a
Class 3K5 Climate as defined in IEC 60721-3-3.

This test also demonstrates that the specimen can be transported in unventilated conditions where the ambient air
temperature can rise to 55°C, or in ventilated conditions where the ambient air temperature can rise to 40°C, as
recommended in IEC 60721-4-2 to qualify the specimen for transport in a Class 2K2 Climate as defined in IEC 60721-3-2.

This test also demonstrates that the specimen can be stored in conditions where the ambient air temperature can rise to
55°C, as recommended in IEC 60721-4-1 to qualify the specimen for storage in a Class 1K3 Climate as defined in IEC
60721-3-1.

Dry Heat, Operating
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Test Equipment

Thermotron SM-16 climatic chamber, with 4800 controller and 2 input channels for temperature and humidity monitoring
(calibrated by Southern Instrument Service, Certificate #12813 — July 2016)

PC and video splitter used to supply video to specimens

Test Procedure

Unless otherwise noted, the procedure followed was the procedure described in Test 3, "HIS Monitor Testing," V0.92, July
2008, which in turn follows the recommendations of IEC 60068-2-2 for test Bd.

NOTE: The period of exposure at 55°C was extended from 16 hours to 22 hours to facilitate management of the test.

Test parameters were entered into the Thermotron controller as Program #3.

Results

Specimen was found to be in good working order following the test.

ANV
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Test 6 — Mechanical Shock, Operating

Test 6 — Mechanical Shock, Operating

Date of Test: February 2017
Test Standard: IEC 60068-2-29, test Eb

Test Conditions: 150 m/sec?, 6 msec half-sine pulses (nominal), 6 directions, 100 pulses per direction, specimen
energized, specimen unpackaged

Purpose of Test: To demonstrate that the specimen can be operated in conditions where it can be subjected to moderate
shock, as recommended in IEC 60721-4-3 to qualify the specimen for operation in a Class 3M5 mechanical environment
as defined in IEC 60721-3-3.

This test also demonstrates that the specimen can be transported in conditions where it can be subjected to moderate
shock, as recommended in IEC 60721-4-2 to qualify the specimen for operation in a Class 2M1 environment as defined in
IEC 60721-3-2.

Test Procedure

Applied Technical Services report "Shock and Vibration Testing of LCD Monitors," JOB #D266033, Purchase Order
#71739, Dated February 22, 2017, is incorporated by reference. For the complete report, please visit:

http://www.Hopelndustrial.com/assets/Test Report ATS6.pdf

A video signal was applied to the monitors during the exposure. 100 shocks per axis per direction were applied. Each
shock had an amplitude of 15G, a pulse duration of 6 msec and half-sine time waveform.

Results

Specimens were found to be in good working order following the test.

Below are pictures from the test.

[\\\\E3
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Test 6 — Mechanical Shock, Operating

AN\
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Test 10 - Vibration (Broadband), Non-Operating

Test 10 — Vibration (Broadband), Non-Operating

Date of Test: February 2017
Test Standard: |IEC 60068-2-64, test Fh

Test Conditions: ASD 1.0 from 10-100 Hz, -3 db/octave 100-200 Hz, then ASD 0.5, 200-2000 Hz, 3 axes, 30 min/axis,
specimen not energized, specimen may be packaged

Purpose of Test: To demonstrate that the specimen can withstand moderate levels of random vibration, as
recommended in IEC 60721-4-2 to qualify the specimen for transport in Class 2M1 conditions as defined in IEC 60721-3-
2.

Test Procedure

Applied Technical Services report "Shock and Vibration Testing of LCD Monitors," JOB #D266033, Purchase Order
#71739, Dated February 22, 2017, is incorporated by reference. For the complete report, please visit:

http://www.Hopelndustrial.com/assets/Test Report ATS6.pdf

The displays were tested in a packaged configuration. The packages were placed into a fixture to simulate a shipping
environment. A random vibration was applied for a duration of 30 minutes per axis over three mutually perpendicular
axes.

Results

Specimen was found to be in good working order following the test.

[\\\\E3
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Test 11 - Vibration (Sinusoidal), Operating

Test 11 — Vibration (Sinusoidal), Operating

Date of Test: February 2017
Test Standard: |IEC 60068-2-6, test Fc

Test Conditions: 3.5 mm peak acceleration to 9 Hz, then 1 g (10 m/sec?) 9-500 Hz, 3 axes, 10 sweeps per axis at 1
octave/min, specimen energized

Purpose of Test: To demonstrate that the specimen can withstand moderate levels of vibration while operating, as
recommended in IEC 60721-4-3 to qualify the specimen for transport in Class 3M4 conditions as defined in IEC 60721-3-
3.

This test also demonstrates (by extension of the vibrational frequency range to 500 Hz) that the specimen can withstand
moderate levels of vibration, as recommended in IEC 60721-4-2 to qualify the specimen for transport in Class 2M1
conditions as defined in IEC 60721-3-2.

This test will also demonstrate that the specimen can withstand moderate levels of vibration as recommended in IEC
60721-4-1 to qualify the specimen for storage in Class 1M2 conditions as defined in IEC 60721-3-1.

Test Procedure

Applied Technical Services report "Shock and Vibration Testing of LCD Monitors," JOB #D266033, Purchase Order
#71739, Dated February 22, 2017, is incorporated by reference. For the complete report, please visit:

http://www.Hopelndustrial.com/assets/Test_Report ATS6.pdf

The setup was identical to the setup used for Test 6 (Mechanical Shock). A sinusoidal sweep was applied to the displays
along three mutually perpendicular axes. A total of 10 sweeps per axis were performed.

Results

Specimen was found to be in good working order following the test.

[\\\\E3
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Test 12 — Damp Heat (Cyclical), Operating

Test 12 — Damp Heat (Cyclical), Operating

Date of Test: January 2017

Test Standard: |IEC 60068-2-30, test Db, variant 2

Test Conditions: Ambient to 40°C, 90-100% RH, 2 24-hour cycles, specimen operating

Purpose of Test: To demonstrate that the specimen can be operated in a location with high humidity combined with
moderate changes in temperature that could produce condensation, as recommended by IEC 60721-4-3 to qualify the
specimen for operation in a Class 3K5 Climate as defined in IEC 60721-3-3.

This test also demonstrates (by extension of the temperature to 40°C) that the specimen can be stored in conditions of

high humidity combined with moderate changes in temperature that could produce condensation, as recommended by
IEC 60721-4-1 to qualify the specimen for storage in a Class 1K3 Climate as defined in IEC 60721-3-1.

Damp Heat, Cyclic, Operating
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Test Equipment

Thermotron SM-16 climatic chamber, with 4800 controller and 2 input channels for temperature and humidity monitoring
(calibrated by Southern Instrument Service, Certificate #12813 — July 2016)

PC and video splitter used to supply video to specimens

Test Procedure

Unless otherwise noted, the procedure followed was the procedure described in Test 12, "HIS Monitor Testing," V0.92,
July 2008, which in turn follows the recommendations of IEC 60068-2-30 for test Db, variant 2.

Test parameters were entered into the Thermotron controller as Program #5.

Results

Specimen was found to be in good working order following the test.

ANV
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Test 13 — Damp Heat (Steady State), Operating

Test 13 — Damp Heat (Steady State), Operating

Date of Test: January 2017
Test Standard: JIS C 0032 (IEC 60068-2-56, test Cb)
Test Conditions: 30°C, 93% RH, 96 hours, no condensation, specimen operating

Purpose of Test: To demonstrate that the specimen can be operated in a location with high humidity, as recommended
in IEC 60721-4-3 to qualify the specimen for operation in a Class 3K5 Climate as defined in IEC 60721-3-3.

This test also demonstrates that the specimen can be transported in conditions of high humidity, as recommended in IEC
60721-4-2 to qualify the specimen for transport in a Class 2K2 Climate as defined in IEC 60721-3-2.

This test also demonstrates that the specimen can be stored in conditions of high humidity as recommended in IEC
60721-4-1 to qualify the specimen for storage in a Class 1K3 environment as defined in IEC 60721-3-1.

Damp Heat, Steady State, Operating
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Test Equipment

Thermotron SM-16 climatic chamber, with 4800 controller and 2 input channels for temperature and humidity monitoring
(calibrated by Southern Instrument Service, Certificate #12813 — July 2016)

PC and video splitter used to supply video to specimens

Test Procedure

Unless otherwise noted, the procedure followed was the procedure described in Test 13, "HIS Monitor Testing," V0.92,
July 2008, which in turn follows the recommendations of JIS C 0032.

Test parameters were entered into the Thermotron controller as Program #6.

Results

Specimen was found to be in good working order following the test.
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US / International
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Suite 100
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Toll Free: (877) 762-9790
Internatonal; +1 (678) 762-9790
Fax: +1 (678) 762-9789

Sales and Customer Service: sales@Hopelndustrial.com
Support and Returns: support@Hopelndustrial.com
Accounting Department: accountng@Hopelndustrial.com
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NR16 2JU
United Kingdom

Phone: +44 (0) 20 7193 2618
Fax: +44 (0) 20 7117 1194
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