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Introduction

This document contains all general test specifications, including all available test parameters, required for various accessory products. The general test specifications provide a common basis for definition of product-specific tests as they appear in the resulting TTD (Technical Terms of Delivery) and/or PD / LB (Product Description / Leistungsbeschreibung); following the practice of ISO standards, the component or product examined is called “specimen”.

In most cases, the test specifications are based on various common standards (e.g., EN 60068-2-2) and if no modifications or additions are needed, the standard applies “as is”. On the other hand, if a product-specific test variant is required, the deviating and/or narrowing conditions and parameters are stated explicitly and they override the corresponding specification of the standard.

The concept of "severity" as employed in international standards is applied. The complete test specification is always understood as the basis given by the standard with a particular severity, optionally altered by additional information. Consequently, all circumstances of conditioning and all applicable parameters must be looked up directly in the standard and first then modified by the optional explicit data contained in the respective sections of the test specification table. In the resulting product-specific tests the section "Product-specific Information" may contain additional statements pertaining to the given product and the section "Additional Agreements" may reflect modifications to the test specification negotiated in the course of the development project.
The applicable standard itself (if any) is displayed in the upper-right corner of each test specification table and denoted by "Ref" for brevity of reference. For example, in the test table for TAD_A001 the word "Ref" stands for "EN 60068-2-2" and, consequently the reference "Ref, Clause 12 and 13" points to Clause 12 and 13 of standard EN 60068-2-2.
Tests which are not based on a common standard are fully specified by the description provided.

As a rule (and if applicable), the specimens of accessory products are tested in switched-off state. For specimens with mechanical interfaces it may be meaningful to perform the tests on one half of units with the interface component attached (e.g., plug to connector, phone to holder) and the other half with an open (disconnected) interface. Additional details and possible modifications of these rules may be specified in section "Product-specific Information".

Each test is uniquely identified by its “Test Number” which consists of two parts: the first part (e.g., “TAD_A001”) points to the common general test specification while the second part reflects the code of the product-specific test variant; the second part is set to (GQR) for all tests in this General Quality Requirements document. Each page footer shows the common  “Release”  identifier and the corresponding  “Release Date” indicating the currency of the document.

A flag scheme marking the applicability of various items by a full "●" or an empty "○" circle for “Yes” or “No”, resp., is employed throughout the test specifications.

There are two categories of test specifications:

Test Series may optionally be used to define sequences of single tests which are specified by the referenced Test Modules (see below). The main purpose of introducing Test Series is to exactly describe transitions (Pre-Test Actions, Post-Test Actions) between execution of single tests (Test Execution). A Test Series may combine tests of the same or different kind, e.g., mechanical, climatic, etc.

· Test Modules specify the single tests in detail, including all options for test parameters. The flags in the left-hand and right-hand columns of the test table indicate the checks to be performed before and after the test (Pre-Test Examinations, Post-Test Examinations). Test Modules are sorted in groups according to their type, e.g., Mechanical Tests, Climatic Tests, etc.
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	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Series
	to Test
	
	

	TAD_S001
(GQR)
	Vibration & Shock at Room Temperature
	

	
	
	

	
	
	

	Test Series
TAD_S001: Vibration & Shock at Room Temperature
Test Series Purpose
( This test series reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to Vibration & Shock at Room Temperature.
( This test series may be used to study structural integrity, mechanical robustness, and dynamic behaviour of a product/component.
Procedure & Conditions
( The procedure of this test series is combining the vibration and shock examinations at room temperature and consists of two steps.
Step_01
Vibration
Pre-Test Actions

( None
Test Execution

( Perform test according to TAD_M001.
Post-Test Actions

( Perform checks according to TAD_M001 evaluation criteria.
( Keep the specimen mounted on the fixture tool and continue with the next step; the same parts are being used in TAD_M001 and TAD_M002 (see next step). Consequently, the specimen quantity needed for this test series equals the quantity for a single test module.
Step_02
Shock
Pre-Test Actions

( None
Test Execution

( Perform test according to TAD_M002.
Post-Test Actions

( Perform checks according to TAD_M002 evaluation criteria.
Evaluation Criteria
( None in addition to specific test evaluations.



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Series
	to Test
	
	

	TAD_S002
(GQR)
	Vibration & Shock at Low and High Temperatures
	

	
	
	

	
	
	

	Test Series
TAD_S002: Vibration & Shock at Low and High Temperatures
Test Series Purpose
( This test series reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to Vibration & Shock at Low and High Temperatures.
( This test series may be used to study structural integrity, mechanical robustness, and dynamic behaviour of a product/component.
Procedure & Conditions
( The procedure of this test series is combining the vibration and shock examinations at two temperatures (low and high) and consists of four steps.
Step_01
Vibration at Low Temperature
Pre-Test Actions

( Cool down at rate of 5°C per minute to the low temperature specified in TAD_M001 and wait at this temperature long enough to achieve thermal equilibrium.
Test Execution

( Perform test according to TAD_M001 at low temperature.
Post-Test Actions

( Perform checks according to TAD_M001 evaluation criteria.
( Keep the specimen mounted on the fixture tool and continue with the next step; the same parts are being used in TAD_M001 and TAD_M002 (see next step). Consequently, the specimen quantity needed for this test series equals the quantity for a single test module.
Step_02
Shock at Low Temperature
Pre-Test Actions

( None
Test Execution

( Perform test according to TAD_M002 at low temperature.
Post-Test Actions

( Perform checks according to TAD_M002 evaluation criteria.
( Keep the specimen mounted on the fixture tool and continue with the next step.
Step_03
Vibration at High Temperature
Pre-Test Actions

( Warm up at rate of 5°C per minute to the high temperature specified in TAD_M001 and wait at this temperature long enough to achieve thermal equilibrium.
Test Execution

( Perform test according to TAD_M001 at high temperature.
Post-Test Actions

( Perform checks according to TAD_M001 evaluation criteria.
( Keep the specimen mounted on the fixture tool and continue with the next step; the same parts are being used in TAD_M001 and TAD_M002 (see next step). Consequently, the specimen quantity needed for this test series equals the quantity for a single test module.
Step_04
Shock at High Temperature
Pre-Test Actions

( None
Test Execution

( Perform test according to TAD_M002 at high temperature.
Post-Test Actions

( Perform checks according to TAD_M002 evaluation criteria.
Evaluation Criteria
( None in addition to specific test evaluations.



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Series
	to Test
	
	

	TAD_S003
(GQR)
	Nickel Resistance after Sweat Exposure
	

	
	
	

	
	
	

	Test Series
TAD_S003: Nickel Resistance after Sweat Exposure
Test Series Purpose
( This test reveals the ability of a product/component to withstand some common substances of real-life situations. Specifically, it examines effects due to application of Sweat followed by examination of Nickel resistance on the same specimen.
Procedure & Conditions
( The procedure of this test series is combining the Sweat and Nickel examinations on the same specimen and consists of two steps.
Step_01
Sweat
Pre-Test Actions

( None
Test Execution

( Perform test according to TAD_A008.
Post-Test Actions

( Perform checks according to TAD_A008 evaluation criteria.
( Use the same place on the surface of the specimen for the next step.
Step_02
Nickel
Pre-Test Actions

( None
Test Execution

( Perform test according to TAD_A009.
Post-Test Actions

( Perform checks according to TAD_A009 evaluation criteria.
Evaluation Criteria
( None in addition to specific test evaluations.



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	Ref:

EN 60068-2-2

	TAD_A001
(GQR)
	Cyclic Dry Heat
	

	
	see Ref, Test Bb: Dry heat for non heat-dissipating specimen with gradual change of temperature
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Ageing / Material
TAD_A001: Steady-State Dry Heat
Test Purpose
( This test reveals the ability of a product/component to withstand certain ambient conditions without damage or degradation in the specified performance. Specifically, it examines effects due to application of Steady-State Dry Heat.
( This test may be used to simulate product/component storage or transportation where no special measures have been taken with respect of maintaining pre-defined ambient conditions.
( see Ref, Introduction; see Ref, Clause 12 and 13
Scope of Testing
( Structure, behaviour, and appearance of (electro-)mechanical parts made of plastic or metal;

special attention to mechanical stability  (plastic moldings, composite materials), surface ageing
( Capability of electronic components to survive conditioning
Equipment Requirements
( see Ref, Clause 14
Procedure & Conditions
( The test procedure described in Ref, Clause 16, 17, 18, 19, 20, and  21, shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity; if the duration of the test exceeds 7 days, this number may be reduced by 3 units every 7 days.
Parameters & Severity
( see Ref, Clause 14, 18,  and 20
Severity Variable
Severity Value
Temperature

Duration

Minimum QUANTITY to test
(+85 +/-2) °C

4 days

6 units

[products without electronic components]
Temperature

Duration

Minimum QUANTITY to test
Step 1: 16 h at 85 ºC, including an initial time for temperature stabilization

Step 2: temperature change to 40°C within 15 min 

Step 3: 8 h  at 40 ºC including an initial time for temperature stabilization

Step 4: temperature change to 85ºC within 15 min

21 days (repetitions from step 1 to 4 for 21 d)
9 units

(reduced by 3 units every 7 days)

[products with electronic components]
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	Ref:

EN 60068-2-78

	TAD_A002
(GQR)
	Steady-State Damp Heat
	

	
	see Ref, Test Cab: Damp heat, steady state
	

	
	
	


[indoor products (except carrying cases) with electronic components;

	for indoor, outdoor, and car products (except carrying cases) without electronic components (problemat
	
	Temperature

Relative humidity

Duration

Minimum QUANTITY to test
	(+40 +/-2) °C

(93 +/-3) %

21 days

9 units

(reduced by 3 units every 7 days)

[outdoor and car products (except carrying cases) with electronic components]


	
	Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	
	
	

	
	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●

	


	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	Ref:

EN 60068-2-68

	TAD_A003
(GQR)
	Dust and Sand
	

	
	see Ref, Test Lb: free settling dust
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Ageing / Material
TAD_A003: Dust and Sand
Test Purpose
( This test reveals the ability of a product/component to withstand certain ambient conditions without damage or degradation in the specified performance. Specifically, it examines effects due to application of Dust and Sand.
( This test may be used to simulate product/component storage and operation under real-life situation.
( see Ref, Introduction; see Ref, Clause 1, 3, 5.1, 5.2.1
Scope of Testing
( Behaviour and appearance of (electro-)mechanical parts made of plastic or metal;

special attention to movable parts, dust protection parts
Equipment Requirements
( see Ref, Clause 5.2.2 and 5.2.3
( Equipment Specifics & Exceptions

- Contrary to Ref, Clause 5.2.3 (pointing to Clause 6.1.4.1, Variant 1), the dust used for this test shall be the so-called 'Arizona test dust, Category fine', designated as ISO 12103-A2 in international standard ISO 12103-1.
Procedure & Conditions
( The test procedure described in Ref, Clause 5.2.5, 5.2.6, 5.2.7, 5.2.8, 5.2.9, and 5.2.10 shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics & Exceptions

In agreement with SIEMENS, determine the critical surfaces of the specimen (e.g., those with holes, opennings, slits, etc.) to be stressed and evaluated.
( Measurements Specifics & Exceptions

- AFTER test: Knock the specimen on a hard surface and blow away extraneous dust. Check the tendency of any moving part (especially keys) to stick by pressing it 20 times.
Parameters & Severity
( see Ref, Table 1 (Test Lb), Clause 5.2.2, replace 5.2.3 by ISO 12103-A2, 5.2.7, and 5.2.9
Severity Variable
Severity Value
Duration

Minimum QUANTITY to test
4 days

3 units
Evaluation Criteria
( No impairment of functionality (especially, degradation in function of moving parts, e.g., key sticking)
( No impairment of accoustic properties (microphone, loudspeaker, ear piece)
( No degradation in function of dust protection parts

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	Ref:

EN 60068-2-60

	TAD_A004
(GQR)
	Gas Mixture
	

	
	see Ref, Test Ke: Flowing mixed gas corrosion test
	

	
	
	


10 days

	3 units
	

	
	Evaluation Criteria
( No impairment of functionality (especially, change in electrical parameters, e.g., contact resistance)
( No severe corrosion
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	
	
	

	
	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●

	


	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	Ref:

EN 60068-2-5

	TAD_A005
(GQR)
	Steady-State Solar Radiation
	

	
	see Ref, Test Sa: Simulated solar radiation at ground level
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Ageing / Material
TAD_A005: Steady-State Solar Radiation
Test Purpose
( This test reveals the ability of a product/component to properly operate under earth-typical environmental conditions. Specifically, it examines effects due to application of Steady-State Solar Radiation.
( This test may be used to simulate product/component storage and operation under real-life situation.
( see Ref, Clause 1
Scope of Testing
( Structure, behaviour, and appearance of (electro-)mechanical parts made of plastic or metal;

special attention to mechanical stability (plastic moldings, composite materials), surface ageing
( Capability of electronic components to survive conditioning
Equipment Requirements
( see Ref, Clause 3
( Equipment Specifics & Exceptions

- Lamp providing natural sun light spectrum, e.g., Fa. Hoenle SOL 1200, recommended.
Procedure & Conditions
( The test procedure described in Ref, Clause 2 and 4, shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( All surfaces of the specimen which are exposed to light and visible during normal use of the product shall be tested.
( Conditioning Specifics & Exceptions

- DURING test: Contrary to Ref, Clause 4.3 and 4.4, the test procedure following a special time dependence of temperature-radiation profile shall be applied. Surface temperature measurement sensors shall be used for a minimum of one unit and no forced air cooling shall be be applied.
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Time dependence of temperature-radiation profile
Parameters & Severity
( see Ref, Clause 3
( Parameters Specifics & Exceptions

- Room temperature = (+25 +/-2) °C
Severity Variable
Severity Value
Irradiance

High temperature

Exposure time

Minimum QUANTITY to test
1120 W/m²

(+55 +/-2) °C

16 hours

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[depending on material]
Irradiance

High temperature

Exposure time

Minimum QUANTITY to test
1120 W/m²

(+55 +/-2) °C

24 hours

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[depending on material]
Irradiance

High temperature

Exposure time

Minimum QUANTITY to test
1120 W/m²

(+55 +/-2) °C

48 hours

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[depending on material]
Irradiance

High temperature

Exposure time

Minimum QUANTITY to test
1120 W/m²

(+55 +/-2) °C

72 hours

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[depending on material]
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	

	TAD_A008
(GQR)
	Sweat
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics
○
Electric

Characteristics
○

	Test Modules: Ageing / Material
TAD_A008: Sweat
Test Purpose
( The test is intended to see, if painted surfaces, plated surfaces and metal surfaces can withstand sweat.

Preferentially, parts in delivery quality have to be provided directly by the supplier. In addition to that it is necessary to avoid surfaces with scratches or cutting edges which are especially vulnerable to corrosion.
Scope of Testing
( Appearance of (electro-)mechanical parts made of plastic or metal;

special attention to surface ageing, coated surfaces
Equipment Requirements
( Test box with holder containing sweat-like liquid (test agent 1, test agent 2); for a correct partial concentration of test agent vapour, use a ratio of about 1:15 between the volume of liquid and the volume of test box (e.g., 0.3 l liquid in 4.5 l test box); temperature-controlled oven
( Test agent 1 (alkaline sweat):

  100 ml de-ionized or distilled water

  5 g NaCl

  5 g di sodium hydrogen phosphate (Na2HPO4 x 12 H2O)

  Add NaOH until reaching pH 9.5
( Test agent 2 (acid sweat):

  100 ml de-ionized or distilled water

  5 g NaCl

  5 g di sodium hydrogen phosphate (Na2HPO4 x 12 H2O)

  2 ml of 99% acetic acid

  Add NaOH until reaching pH 4.7
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Example of a test box
Procedure & Conditions
( The test procedure described in the following points shall be successively executed with both test agents (alkaline sweat, acid sweat) for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Position the specimen on the holder in the test box and cover it with blotting paper (see illustration); then place the test box in a temperature-controlled oven.

- DURING test: Expose the text box with the specimen to high temperature for duration, as given by the specified severity.
( Measurements Specifics

- AFTER test: Examine the specimen and evaluate its condition.
Parameters & Severity
Severity Variable
Severity Value
High temperature

Duration

Minimum QUANTITY to test
(+45 +/-2) °C

3 days

6 units

(3 units per test agent

with 2 test agents:

alkaline sweat, acid sweat)
Evaluation Criteria
( 
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, no signs of corrosion of surface, no discolouration,  no impact on the adhesion of glued parts)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

○



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	

	TAD_A009
(GQR)
	Nickel
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics
○
Electric

Characteristics
○

	Test Modules: Ageing / Material
TAD_A009: Nickel
Test Purpose
( According to EN 60950 and UL 1950 the vendor has to minimize the risk for nickel allergy.  Therefore the nickel test is to be done in case of plated surfaces/galvanization.  Preferentially, parts in delivery quality have to be provided directly by the supplier.

The oxidation of nickel is achieved by performing the sweat test before the nickel test. (The nickel test is based on the formation of a red complex in the presence of Ni2+ ions and dimethylglyoxim. Therefore the Ni metal has to be oxidized at first to Ni2+ ions so that the evidence of Ni can be provided.).  In addition to that it is necessary to avoid surfaces with scratches or cutting edges which are especially vulnerable to corrosion.
Scope of Testing
( Release of nickel from plated and metal surfaces
Equipment Requirements
( Cotton swab; components of test agent must be stored separately
( Test agent:

  5 mol/l ammonia in de-ionized or distilled water (component 1)

  1% dimethylglyoxim in ethanol (component 2)

  (formula: C4H8N2O2; trade names: dimethylglyoxim or 2,3-butandiondioxim or diacetyldioxim)
Procedure & Conditions
( The test procedure described in the following points shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Prepare the test agent by mixing both components immediately before testing (e.g., put two drops of each component on a cotton swab).

- DURING test: Rub the surface of the specimen with a cotton swab moistured by the test agent for duration, as given by the specified severity.
( Measurements Specifics

- AFTER test: Examine the specimen surface and the cotton swab for any sign of red colour (from rose pink to heavy cherry).
Parameters & Severity
Severity Variable
Severity Value
Duration

Minimum QUANTITY to test
30 sec

3 units
Evaluation Criteria
( The nickel liberation must not occur throughout the whole surface tested; no red color throughout the whole surface tested is accepted.

The release of Ni2+ ions should be in the commonly observed range.
The part yielding the best nickel test result is to be selected if comparable parts of several suppliers are available.

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

○



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Ageing / Material
	to Test
	
	

	TAD_A010
(GQR)
	Cream, Oil, Vaseline
	

	
	
	

	
	
	


Vaseline

	(+45 +/-2) °C

8 hours

3 units
	

	
	Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	
	
	

	
	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

○

	


	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Climatic
	to Test
	
	Ref:

EN 60068-2-14

	TAD_C001
(GQR)
	Cyclic Cold and Heat
	

	
	see Ref, Test Nb: Change of temperature with specified rate of change
	

	
	
	


	3 units
	

	
	Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	

	
	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●

	


	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Climatic
	to Test
	
	Ref:

EN 60068-2-30

	TAD_C002
(GQR)
	Cyclic Damp Heat
	

	
	see Ref, Test Db: Damp heat, cyclic (12+12-hour cycle)
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Climatic
TAD_C002: Cyclic Damp Heat
Test Purpose
( This test reveals the ability of a product/component to properly operate under earth-typical environmental conditions. Specifically, it examines effects due to application of Cyclic Damp Heat.
( This test may be used to simulate product/component storage and operation under real-life situation.
( see Ref, Clause 1 and 2
Scope of Testing
( Structure, behaviour, and appearance of (electro-)mechanical parts made of plastic or metal;

special attention to mechanical stability  (plastic moldings, composite materials), surface ageing, glueing properties, humidity condensation, electrolytic corrosion, material migration, surface porosity, capillarity attraction
( Capability of electronic components to survive conditioning
Equipment Requirements
( see Ref, Clause 3
Procedure & Conditions
( The test procedure described in Ref, Clause 5, 6 (use Variant 1), 7, 8, and 9, shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
Parameters & Severity
( see Ref, Clause 3, 6, 8, and 9
Severity Variable
Severity Value
Upper temperature

Number of cycles

Minimum QUANTITY to test
(+55 +/-2) °C

6

3 unit
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Climatic
	to Test
	
	Ref:

EN 60068-2-5

	TAD_C003
(GQR)
	Cyclic Solar Radiation
	

	
	see Ref, Test Sa: Simulated solar radiation at ground level
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Climatic
TAD_C003: Cyclic Solar Radiation
Test Purpose
( This test reveals the ability of a product/component to properly operate under earth-typical environmental conditions. Specifically, it examines effects due to application of Cyclic Solar Radiation.
( This test may be used to simulate product/component storage and operation under real-life situation.
( see Ref, Clause 1
Scope of Testing
( Structure, behaviour, and appearance of (electro-)mechanical parts made of plastic or metal;

special attention to mechanical stability  (plastic moldings, composite materials), surface ageing
( Capability of electronic components to survive conditioning
Equipment Requirements
( see Ref, Clause 3
( Equipment Specifics & Exceptions

- Lamp providing natural sun light spectrum, e.g., Fa. Hoenle SOL 1200, recommended.
Procedure & Conditions
( The test procedure described in Ref, Clause 2 and 4, shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( All surfaces of the specimen which are exposed to light and visible during normal use of the product shall be tested.
( Conditioning Specifics & Exceptions

- DURING test: Contrary to Ref, Clause 4.3 and 4.4, the test procedure following a special time dependence of temperature-radiation profile shall be applied. Surface temperature measurement sensors shall be used for a minimum of one unit and no forced air cooling shall be be applied.
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Time dependence of temperature-radiation profile
Parameters & Severity
( see Ref, Clause 3
( Parameters Specifics & Exceptions

- Room temperature = (+25 +/-2) °C
Severity Variable
Severity Value
Irradiance

High temperature

Number of cycles

Minimum QUANTITY to test
1120 W/m²

(+55 +/-2) °C

3

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[carrying cases]
Irradiance

High temperature

Number of cycles

Minimum QUANTITY to test
1120 W/m²

(+55 +/-2) °C

1

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[outdoor and car products (except carrying cases)]
Irradiance

High temperature

Number of cycles

Minimum QUANTITY to test
700 W/m²

(+40 +/-2) °C

1

2 to 12 units

(2 units per irradiated surface

with up to 6 surfaces)

[indoor products (except carrying cases)]
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, cracks or permanent deformation)
( No change in appearance (especially, signs of ageing of surface and/or in colours)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	Ref:

EN 60068-2-6

	TAD_M001
(GQR)
	Vibration
	

	
	see Ref, Test Fc: Vibration (sinusoidal)
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M001: Vibration
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to application of Vibration.
( This test may be used to study structural integrity, mechanical robustness, and dynamic behaviour of a product/component; the effects of transportation may be simulated.
( see Ref, Clause 1
Scope of Testing
( Mechanical behaviour and electrical characteristics of (electro-)mechanical parts;

special attention to structural stability, interface connections, solderings
( Capability of electronic components to survive conditioning
Equipment Requirements
( see Ref, Clause 4 (definitions in Clause 3)
( Equipment Specifics & Exceptions

- Shaker suitable to test the specimen

- Head expander for fixation of the fixture plate

- Specimen-specific fixture tool made of aluminium
Procedure & Conditions
( The test procedure described in Ref, Clause 6, 7, 8 (use Endurance by sweeping), 9, 10, and 11, shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity (1 unit per axis +X, +Y, +Z; 1 unit per axis -X, -Y, -Z); the steps described below can be used for specification of a test series at a selected temperature, or as a stand-alone test.
( Conditioning Specifics & Exceptions

- BEFORE test: Mount all housing parts of the specimen firmly on the fixture tool, if possible in the same way as in the intended product use (no movement of the unit is allowed).
( Measurements Specifics & Exceptions

Determine electrical characteristics meaningful to the performance of the specimen and prepare measurement setup.

- BEFORE test: Record initial characteristics.

- DURING test: Monitor and record transitional characteristics under stress.

- AFTER test: Record final characteristics.
Parameters & Severity
( see Ref, Clause 4 (definitions in Clause 3)
( Parameters Specifics & Exceptions

- Low temperature = (-25 +/-2) °C

- Room temperature = (+25 +/-2) °C

- High temperature = (+65 +/-2) °C
Severity Variable
Severity Value
Frequency range

Vibration amplitude:

- displacement for 5 Hz - 20 Hz

- acceleration for 20 Hz - 500 Hz

Duration in sweep cycles per axis

Minimum QUANTITY to test
5 Hz - 500 Hz

1.8 mm

3g (approx. 30 m/s²)

10

6 units

(1 unit per axis with 6 axes:

 +X, +Y, +Z, -X, -Y, -Z )
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, loose or broken parts, cracks or permanent deformation)
( No degradation in function of locking and catching parts (especially, they must not open while testing)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	Ref:

EN 60068-2-27

	TAD_M002
(GQR)
	Shock
	

	
	see Ref, Test Ea and guidance: Shock
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M002: Shock
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to application of Shock.
( This test may be used to study structural integrity, mechanical robustness, and dynamic behaviour of a product/component; the effects of transportation may be simulated.
( see Ref, Introduction; see Ref, Clause 1 and 2
Scope of Testing
( Mechanical behaviour and electrical characteristics of (electro-)mechanical parts;

special attention to structural stability, interface connections, solderings
( Capability of electronic components to survive conditioning
Equipment Requirements
( see Ref, Clause 4 (definitions in Clause 3)
( Equipment Specifics & Exceptions

- Shaker suitable to test the specimen

- Head expander for fixation of the fixture plate

- Specimen-specific fixture tool made of aluminium
Procedure & Conditions
( The test procedure described in Ref, Clause 6, 7, 8 (use Clause 4.1.1: Half-sine pulse shape), 9, and 10, shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity (1 unit per axis +X, +Y, +Z; 1 unit per axis -X, -Y, -Z); the steps described below can be used for specification of a test series at a selected temperature, or as a stand-alone test.
( Conditioning Specifics & Exceptions

- BEFORE test: Mount all housing parts of the specimen firmly on the fixture tool, if possible in the same way as in the intended product use (no movement of the unit is allowed).

- DURING test: Contrary to Clause 8.1, apply only 1 shock
Parameters & Severity
( see Ref, Clause 4 (definitions in Clause 3)
( Parameters Specifics & Exceptions

- Low temperature = (-25 +/-2) °C

- Room temperature = (+25 +/-2) °C

- High temperature = (+65 +/-2) °C
Severity Variable
Severity Value
Peak acceleration

Duration of nominal pulse

Minimum QUANTITY to test
50 g

11 ms

6 units

(1 unit per axis with 6 axes:

 +X, +Y, +Z, -X, -Y, -Z )

[products mounted in cross-country vehicles]
Peak acceleration

Duration of nominal pulse

Minimum QUANTITY to test
30 g

18 ms

6 units

(1 unit per axis with 6 axes:

 +X, +Y, +Z, -X, -Y, -Z )

[other products ( except mounted in cross-country vehicles)]
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, loose or broken parts, cracks or permanent deformation)
( No degradation in function of locking and catching parts (especially, they must not open while testing)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	Ref:

EN 60068-2-32

	TAD_M003
(GQR)
	Free Fall
	

	
	see Ref, Test Ed: Free fall
	

	
	
	


1500 mm

	3 to 9 units

(3 units per critical corner

with up to 3 corners)

[products used at breast level]
	
	Height of fall

Minimum QUANTITY to test
	1800 mm

3 to 9 units

(3 units per critical corner

with up to 3 corners)

[products used at head level]


	
	Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, loose or broken parts, cracks or permanent deformation; minor surface impairment allowed)
( No conductive parts accessible

	
	
	

	
	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●

	


	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	Ref:

SN 27650

	TAD_M004
(GQR)
	Abrasion
	

	
	see Ref, Test for abrasive strength
	

	
	
	


Minimum QUANTITY to test

	(approval imprints)
	200 cm

3 units

[approval imprints]

	Minimum abrasion path

Minimum QUANTITY to test

(labels)
	60 cm

3 units

[labels]


	
	Evaluation Criteria
( The actual abrasion path resulting in the abrasion area of 0.25 mm² must be greater or equal the minimum abrasion path, as given by the severity.
( Up to the minimum abrasion path the prints must stay clearly legible and no substantial damage to coated and/or imprinted surfaces must occur.

	
	
	

	
	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

○

	


	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M005
(GQR)
	Static Load
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
●
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M005: Static Load
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to application of Static Load.
( This test may be used to study effects of rough handling of a product/component and to demonstrate a minimum degree of robustness for assessment of safety requirements.
Scope of Testing
( Mechanical behaviour of (electro-)mechanical parts;

special attention to structural stability of housings and of operating elements
Equipment Requirements
( Universal tester using spherical stamp with rod diameter of 8 mm and sphere radius of 10 mm; specimen-specific fixture tool
Procedure & Conditions
( The test procedure described in the following points shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

In agreement with SIEMENS, determine meaningful pressure points on the specimen (e.g., middle, top, bottom, left, right) to be stressed and evaluated.

- BEFORE test: Mount the specimen in the universal tester.

- DURING test: Apply gradually (force increase 10 N/sec) the load given by the specified severity at all defined pressure points.

- AFTER test: Dismount the specimen.
( Measurements Specifics

- AFTER test: Examine the specimen and evaluate its condition.
Parameters & Severity
Severity Variable
Severity Value
Load

Minimum QUANTITY to test

(complete housing)
200 N

3 units

[complete housing]
Load

Minimum QUANTITY to test

(display window, outside to inside)
120 N

3 units

[display window, outside to inside]
Load

Minimum QUANTITY to test

(display window, inside to outside)
50 N

3 units

[display window, inside to outside]
Load

Minimum QUANTITY to test

(keys)
200 N

3 units

[keys]
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, loose or broken parts, cracks or permanent deformation)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

●
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M006
(GQR)
	Twist
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
○
Electric

Characteristics
○

	Test Modules: Mechanical
TAD_M006: Twist
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to application of Twist.
( This test may be used to study effects of rough handling of a product/component and to demonstrate a minimum degree of robustness for assessment of safety requirements.
Scope of Testing
( Mechanical behaviour of (electro-)mechanical parts;

special attention to structural stability of housings, surface coatings, inlay parts
Equipment Requirements
( Push-pull twist tester and specimen-specific fixture tool.
[image: image7.jpg]



Example of a push-pull twist tester
Procedure & Conditions
( The test procedure described in the following points shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Mount the specimen (axis in horizontal direction) in the fixture tool.

- DURING test: Successively apply the torque (force times distance from axis) given by the specified severity (e.g., 0.5 Nm = 5 N x 0.1 m) in the positive and negative sense with regard to the specimen axis; repeat this basic cycle at a rate of 5 cycles per minute for a number of times (number of cycles) given by the specified severity.

- AFTER test: Dismount the specimen.
Parameters & Severity
Severity Variable
Severity Value
Torque

Number of cycles

Minimum QUANTITY to test
0.5 Nm

50

3 units
Evaluation Criteria
( No impairment of functionality or optical appearance
( No mechanical damage (especially, loose or broken parts, cracks or permanent deformation)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

○
Electric

Characteristics

○



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M007
(GQR)
	Temperature Difference between Phone and Holder
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics
○
Electric

Characteristics
○

	Test Modules: Mechanical
TAD_M007: Temperature Difference between Phone and Holder
Test Purpose
( This test reveals the ability of a product/component to properly operate under earth-typical environmental conditions. Specifically, it examines effects due to Temperature Difference between Phone and Holder.
( This test may be used to simulate product/component operation under winter conditions when mobile phone at room temperature is inserted into cold holder in the car.
( CAUTION: This test does not make sense before the relevant mechanical tolerances have been finalized. Before executing this test, the test TAD_S002: Vibration & Shock at Low and High Temperature must have been executed and passed.
Scope of Testing
( Mechanical tolerances between mobile phone and holder;

special attention to interface connections, locking mechanism
Equipment Requirements
( Mobile phone (3 units) at room temperature
Procedure & Conditions
( The test procedure described in the following points shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Cool down the holder to the low temperature and wait at this temperature long enough to achieve thermal equilibrium.

- DURING test: Insert the mobile phone at room temperature into the holder.
( Measurements Specifics

- DURING test: Check mechanical tolerances and functions.
Parameters & Severity
( Parameters Specifics

- Room temperature = (+25 +/-2) °C
Severity Variable
Severity Value
Low temperature

Minimum QUANTITY to test
(-10 +/-2) °C

3 units
Evaluation Criteria
( No impairment of functionality (especially, phone and holder must fit together; insert/remove and lock/unlock must work)

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

●
Acoustic

Characteristics

○
Electric

Characteristics

○



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M101
(GQR)
	Straight-Pull Static Load on Assembled Cable
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics
○
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M101: Straight-Pull Static Load on Assembled Cable
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a cable at its mechanical interface to another component. Specifically, it examines effects due to application of Straight-Pull Static Load on Assembled Cable.
( This test may be used to study effects of normal and rough handling of a product/component.
Scope of Testing
( Mechanical stability and electrical characteristics of a cable and its wires;

cable is assembled permanently with another component (e.g., cable to housing)
Equipment Requirements
( Specimen-specific fixture tool and load
( Specimen usually consists of a single cable assembled with a plug, a housing, etc.; if more parallel cables are used in such an assembly, they shall be tested together and considered as a single cable for all purposes of this specification.
Procedure & Conditions
( The test procedure described in the following points shall be successively executed for a number of new specimens (see Minimum QUANTITY to test) and at temperatures (low, room, high), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Mount the specimen (axis in vertical direction) in the fixture tool with the cable hanging down and apply a selected temperature (be sure to achieve thermal equilibrium before testing).

- DURING test: Apply slowly (without dropping) the load given by the specified severity and stress the specimen for 1 minute.

- AFTER test: Remove the load and dismount the specimen.
( Measurements Specifics

Determine electrical characteristics meaningful to the performance of each conductor/wire of the specimen (e.g., ohmic resistance, wave impedance) and prepare measurement setup.

- BEFORE test: Record initial characteristics.

- DURING test: Monitor and record transitional characteristics under stress. Observe the stability of the cable sleeve and of the cable shape.

- AFTER test: Record final characteristics.
[image: image8.jpg]‘Specimen

Fousrg.
Comecir, | ] |

Cable





Scheme of testing setup
Parameters & Severity
Severity Variable
Severity Value
Load

Low temperature

Room temperature

High temperature

Minimum QUANTITY to test
30 N

(0 +/-2) °C

(+25 +/-2) °C

(+45 +/-2) °C

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[indoor products]
Load

Low temperature

Room temperature

High temperature

Minimum QUANTITY to test
30 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[outdoor and car products]
Evaluation Criteria
( No impairment of functionality (especially, connectivity of each conductor/wire and mutual insulation); the difference between the initial and the final characteristics should not exceed 1 per cent.
( No damage to cable sleeve and/or cable shape

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M102
(GQR)
	Periodic Bending under Load of Assembled Cable
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics
○
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M102: Periodic Bending under Load of Assembled Cable
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a cable at its mechanical interface to another component. Specifically, it examines effects due to application of Periodic Bending under Load of Assembled Cable.
( This test may be used to study effects of normal and rough handling of a product/component.
Scope of Testing
( Mechanical stability and electrical characteristics of a cable and its wires;

cable is assembled permanently with another component (e.g., cable to housing)
Equipment Requirements
( Specimen-specific fixture tool and load
( Specimen usually consists of a single cable assembled with a plug, a housing, etc.; if more parallel cables are used in such an assembly, they shall be tested together and considered as a single cable for all purposes of this specification.
( The cable bending relative to specimen axis is usually implemented in a testing setup with a moving fixture tool and a loaded cable kept in vertical position.
( The testing procedure described below assumes a testing setup capable of double-sided bending from 0° (vertical axis) to +65° and -65° which can be applied to a specimen in any axial orientation  (e.g., initial at 0° and rotated by 90°).
Procedure & Conditions
( The test procedure described in the following points shall be executed at room temperature for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Mount the specimen (axis in vertical direction) in the fixture tool with the cable hanging down.

- DURING test: Apply slowly (without dropping) the load given by the specified severity. Execute the first cycle in the initial orientation by bending the cable away from the specimen axis by +65° (e.g., to the right), then by -65° (e.g., to the left) in the opposite direction, and then returning to the starting position in vertical direction; repeat this basic cycle at a rate of not less than 60 cycles per minute for a number of times (number of cycles) given by the specified severity. Remove the load, rotate the specimen in its vertical axis by 90°, and execute the same procedure in this orientation.

- AFTER test: Remove the load and dismount the specimen.
( Measurements Specifics

Determine electrical characteristics meaningful to the performance of each conductor/wire of the specimen (e.g., ohmic resistance, wave impedance) and prepare measurement setup.

- BEFORE test: Record initial characteristics.

- DURING test: Monitor and record transitional characteristics under stress. Observe the stability of the cable sleeve and of the cable shape.

- AFTER test: Record final characteristics.
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Scheme of testing setup
Parameters & Severity
Severity Variable
Severity Value
Load

Room temperature

Number of cycles

Minimum QUANTITY to test

(AF cable)
3 N

(+25 +/-2) °C

5000

3 units

[AF cable movable in normal product usage]
Load

Room temperature

Number of cycles

Minimum QUANTITY to test

(AF cable)
3 N

(+25 +/-2) °C

200

3 units

[AF cable fixed in normal product usage]
Load

Room temperature

Number of cycles

Minimum QUANTITY to test

(RF cable)
2 N

(+25 +/-2) °C

5000

3 units

[RF cable movable in normal product usage]
Load

Room temperature

Number of cycles

Minimum QUANTITY to test

(RF cable)
2 N

(+25 +/-2) °C

200

3 units

[RF cable fixed in normal product usage]
Evaluation Criteria
( No impairment of functionality (especially, connectivity of each conductor/wire and mutual insulation); the difference between the initial and the final characteristics should not exceed 1 per cent.
( No damage to cable sleeve and/or cable shape

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M103
(GQR)
	90-Degree-Bend Static Load on Assembled Cable
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics
○
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M103: 90-Degree-Bend Static Load on Assembled Cable
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a cable at its mechanical interface to another component. Specifically, it examines effects due to application of 90-Degree-Bend Static Load on Assembled Cable.
( This test may be used to study effects of normal and rough handling of a product/component.
Scope of Testing
( Mechanical stability and electrical characteristics of a cable and its wires;

cable is assembled permanently with another component (e.g., cable to housing)
Equipment Requirements
( Specimen-specific fixture tool and load
( Specimen usually consists of a single cable assembled with a plug, a housing, etc.; if more parallel cables are used in such an assembly, they shall be tested together and considered as a single cable for all purposes of this specification.
Procedure & Conditions
( The test procedure described in the following points shall be successively executed for a number of new specimens (see Minimum QUANTITY to test) and at temperatures (low, room, high), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Mount the specimen (axis in horizontal direction) in the fixture tool with the cable hanging down at 90° to specimen axis and apply a selected temperature (be sure to achieve thermal equilibrium before testing).

- DURING test: Apply slowly (without dropping) the load given by the specified severity and stress the specimen for 1 minute. Remove the load, rotate the specimen in its horizontal axis by 90°, and re-apply the load for another 1 minute. Repeate this procedure also for rotations of 180° and 270°, thus successively stressing the specimen in all 4 basic orientations.

- AFTER test: Remove the load and dismount the specimen.
( Measurements Specifics

Determine electrical characteristics meaningful to the performance of each conductor/wire of the specimen (e.g., ohmic resistance, wave impedance) and prepare measurement setup.

- BEFORE test: Record initial characteristics.

- DURING test: Monitor and record transitional characteristics under stress. Observe the stability of the cable sleeve and of the cable shape.

- AFTER test: Record final characteristics.
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Scheme of testing setup
Parameters & Severity
Severity Variable
Severity Value
Load

Low temperature

Room temperature

High temperature

Minimum QUANTITY to test
10 N

(0 +/-2) °C

(+25 +/-2) °C

(+45 +/-2) °C

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[indoor products]
Load

Low temperature

Room temperature

High temperature

Minimum QUANTITY to test
10 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[outdoor and car products]
Evaluation Criteria
( No impairment of functionality (especially, connectivity of each conductor/wire and mutual insulation); the difference between the initial and the final characteristics should not exceed 1 per cent.
( No damage to cable sleeve and/or cable shape

	Post-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics

○
Electric

Characteristics

●



	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M104
(GQR)
	Straight-Pull Static Load on Stand-Alone Cable
	

	
	
	

	
	
	


- BEFORE test: Mount the specimen (axis in vertical direction) in the fixture tool with the cable hanging down and apply a selected temperature (be sure to achieve thermal equilibrium before testing).

	- DURING test: Apply slowly (without dropping) the load given by the specified severity and stress the specimen for 1 minute.

- AFTER test: Remove the load and dismount the specimen.
( Measurements Specifics

Determine electrical characteristics meaningful to the performance of each conductor/wire of the specimen (e.g., ohmic resistance, wave impedance) and prepare measurement setup.

- BEFORE test: Record initial characteristics.

- DURING test: Monitor and record transitional characteristics under stress. Observe the stability of the cable sleeve and of the cable shape.

- AFTER test: Record final characteristics.

	[image: image11.jpg]Fixure
Tool





Scheme of testing setup

	Parameters & Severity
Severity Variable
Severity Value
Load

Low temperature

Room temperature

High temperature

Minimum QUANTITY to test
50 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

	Evaluation Criteria
( No impairment of functionality (especially, connectivity of each conductor/wire and mutual insulation); the difference between the initial and the final characteristics should not exceed 1 per cent.
( No damage to cable sleeve and/or cable shape

	
	
	

	
	Post-Test

Examinations
Visual
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	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M105
(GQR)
	Periodic Bending under Load of Stand-Alone Cable
	

	
	
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
Functional

Check

○
Acoustic

Characteristics
○
Electric

Characteristics
●

	Test Modules: Mechanical
TAD_M105: Periodic Bending under Load of Stand-Alone Cable
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a cable. Specifically, it examines effects due to application of Periodic Bending under Load of Stand-Alone Cable.
( This test may be used to study effects of normal and rough handling of a product/component.
Scope of Testing
( Mechanical stability and electrical characteristics of a cable and its wires
Equipment Requirements
( Specimen-specific fixture tool (edge radius 0.3 mm) and load
( Specimen consists of a cable.
( The cable bending relative to specimen axis is usually implemented in a testing setup with a moving fixture tool and a loaded cable kept in vertical position.
( The testing procedure described below assumes a testing setup capable of double-sided bending from 0° (vertical axis) to +90° and -90° which can be applied to a specimen in any axial orientation  (e.g., initial at 0° and rotated by 90°).
Procedure & Conditions
( The test procedure described in the following points shall be successively executed for a number of new specimens (see Minimum QUANTITY to test) and at temperatures (low, room, high), as given by the specified severity.
( Conditioning Specifics

- BEFORE test: Mount the specimen (axis in vertical direction) in the fixture tool with the cable hanging down.

- DURING test: Apply slowly (without dropping) the load given by the specified severity. Execute the first cycle in the initial orientation by bending the cable away from the specimen axis by +90° (e.g., to the right), then by -90° (e.g., to the left) in the opposite direction, and then returning to the starting position in vertical direction; repeat this basic cycle at a rate of not less than 60 cycles per minute for a number of times (number of cycles) given by the specified severity. Remove the load, rotate the specimen in its vertical axis by 90°, and execute the same procedure in this orientation.

- AFTER test: Remove the load and dismount the specimen.
( Measurements Specifics

Determine electrical characteristics meaningful to the performance of each conductor/wire of the specimen (e.g., ohmic resistance, wave impedance) and prepare measurement setup.

- BEFORE test: Record initial characteristics.

- DURING test: Monitor and record transitional characteristics under stress. Observe the stability of the cable sleeve and of the cable shape.

- AFTER test: Record final characteristics.
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Scheme of testing setup
Parameters & Severity
Severity Variable
Severity Value
Load

Low temperature

Room temperature

High temperature

Number of cycles

Minimum QUANTITY to test

(AF cable)
3 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

5000

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[AF cable movable in normal product usage]
Load

Low temperature

Room temperature

High temperature

Number of cycles

Minimum QUANTITY to test

(AF cable)
3 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

200

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[AF cable fixed in normal product usage]
Load

Low temperature

Room temperature

High temperature

Number of cycles

Minimum QUANTITY to test

(RF cable)
2 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

5000

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[RF cable movable in normal product usage]
Load

Low temperature

Room temperature

High temperature

Number of cycles

Minimum QUANTITY to test

(RF cable)
2 N

(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

200

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)

[RF cable fixed in normal product usage]
Evaluation Criteria
( No impairment of functionality (especially, connectivity of each conductor/wire and mutual insulation); the difference between the initial and the final characteristics should not exceed 1 per cent.
( No damage to cable sleeve and/or cable shape
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	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M106
(GQR)
	Straight-Pull Dynamic Load on Helical Cable
	

	
	
	

	
	
	

	Pre-Test

Examinations
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Inspection

●
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○
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Characteristics
○
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Characteristics
●

	Test Modules: Mechanical
TAD_M106: Straight-Pull Dynamic Load on Helical Cable
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a cable. Specifically, it examines effects due to application of Straight-Pull Dynamic Load on Helical Cable.
( This test may be used to study effects of normal and rough handling of a product/component.
Scope of Testing
( Mechanical stability and electrical characteristics of a cable and its wires
Equipment Requirements
( Specimen-specific fixture tools (fixed and moving; edge radius 0.3 mm) and load
( Specimen consists of a helical cable.
Procedure & Conditions
( The test procedure described in the following points shall be successively executed for a number of new specimens (see Minimum QUANTITY to test) and at temperatures (low, room, high), as given by the specified severity (note that the number of cycles for low & high temperatures may be different from the value for room temperature).
( Conditioning Specifics

- BEFORE test: Mount the specimen in horizontal direction between the fixed and moving parts of the fixture tool in such a way that the cable is loosely contracted (i.e., without any force applied) and its marked length comprises 30 windings.

- DURING test: Execute the first cycle by pulling on the cable in horizontal direction up to the given elongation length (see below) and then return back to the initial loosely contracted position; repeat this basic cycle at a rate of not less than 60 cycles per minute for a number of times (number of cycles) given by the specified severity.

- AFTER test: Dismount the specimen and keep it in loosely contracted state for a recovery period of 24 hours before measuring its marked length.
( Measurements Specifics

Determine electrical characteristics meaningful to the performance of each conductor/wire of the specimen (e.g., ohmic resistance, wave impedance) and prepare measurement setup.

- BEFORE test: Record initial characteristics; measure loosely contracted cable length of those 30 windings which will be subjected to stressing.

- DURING test: Monitor and record transitional characteristics under stress. Observe the stability of the cable sleeve and of the cable shape.

- AFTER test: Record final characteristics; measure loosely contracted cable length of those 30 windings which have been subjected to stressing.
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Scheme of testing setup
Parameters & Severity
( Parameters Specifics

- Elongation length = 90 x diameter of windings
Severity Variable
Severity Value
Low temperature

Room temperature

High temperature

Number of cycles (low & high)

Number of cycles (room)

Minimum QUANTITY to test
(-25 +/-2) °C

(+25 +/-2) °C

(+70 +/-2) °C

5000

15000

9 units

(3 units per temperature

with 3 temperatures:

low, room, high)
Evaluation Criteria
( No impairment of functionality (especially, connectivity of each conductor/wire and mutual insulation); the difference between the initial and the final characteristics should not exceed 1 per cent.
( No damage to cable sleeve and/or cable shape
( The marked length of the loosely contracted cable must not exceed 1.25 times its original length.
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	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	Ref:

EN 60529

	TAD_M801
(GQR)
	IP Class Protection
	

	
	see Ref, Degrees of protection provided by enclosures (IP Code)
	

	
	
	

	Pre-Test

Examinations
Visual

Inspection

●
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Check

○
Acoustic

Characteristics
○
Electric

Characteristics
○

	Test Modules: Mechanical
TAD_M801: IP Class Protection
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to penetration of foreign bodies and water inside the housing according to test specifications for IP Class Protection.
( This test may be used to study effects of normal and rough handling of a product/component.
( see Ref, Introduction; see Ref, Clause 1 through 10
Scope of Testing
( Protection of inner parts of the product/component against accidental contact, insertion of foreign bodies, water intrusion
Equipment Requirements
( see Ref, Clause 11 through 15
Procedure & Conditions
( The test procedure described in Ref, Clause 11 through 15 shall be executed for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics & Exceptions

- DURING test: The specimen is tested in an operational state as specified in section 'Product-specific Comments' below.
Parameters & Severity
( see Ref, Clause 11 through 15
Severity Variable
Severity Value
IP Code

Minimum QUANTITY to test
IP 30

1 unit

[protection class given by

Product Document and/or TTD]
IP Code

Minimum QUANTITY to test
IP 40

2 units

[protection class given by

Product Document and/or TTD]
IP Code

Minimum QUANTITY to test
IP 54

3 units

[protection class given by

Product Document and/or TTD]
Evaluation Criteria
( IP Class protection must satisfy the standard for given IP Code.
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	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M901
(GQR)
	Lifetime of Mechanical Operating Elements
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●
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●
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	Test Modules: Mechanical
TAD_M901: Lifetime of Mechanical Operating Elements
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a product/component. Specifically, it examines effects due to repeated usage or triggering, thus indicating Lifetime of Mechanical Operating Elements.
( This test may be used to study effects of normal handling of a product/component over its entire lifetime.
Scope of Testing
( Mechanical behaviour and electrical characteristics of (movable) operating elements (e.g., keys) of the product/component during a simulated long-term usage
Equipment Requirements
( Mechanical equipment capable of repeatedly actuating the operating element under test, e.g., universal tester; specimen-specific fixture tool
Procedure & Conditions
( The test procedure described in the following points shall be executed at room temperature for a number of new specimens (see Minimum QUANTITY to test), as given by the specified severity.
( Conditioning Specifics

All applicable operating elements of the specimen indicated in the severity table shall be successively subjected to mechanical stressing which simulates a normal handling.

- BEFORE test: Mount the specimen in the fixture tool of universal tester.

- DURING test: Actuate each operating element for a number of times (number of cycles) given by the specified severity.

- AFTER test: Dismount the specimen.
Parameters & Severity
( Parameters Specifics

- Room temperature = (+25 +/-2) °C
Severity Variable
Severity Value
Number of cycles

Minimum QUANTITY to test

(key used frequently)
10000

3 units

[key used frequently]
Number of cycles

Minimum QUANTITY to test

(key used rarely)
3000

3 units

[key used rarely]
Number of cycles

Minimum QUANTITY to test

(quiver/button/latch)
3000

3 units

[quiver/button/latch]
Number of cycles

Minimum QUANTITY to test

(RF connector used frequently)
3000

3 units

[RF connector used frequently]
Number of cycles

Minimum QUANTITY to test

(RF connector used rarely)
100

3 units

[RF connector used rarely]
Number of cycles

Minimum QUANTITY to test

(I/O connector used frequently)
10000

3 units

[I/O connector used frequently]
Number of cycles

Minimum QUANTITY to test

(I/O connector used rarely)
3000

3 units

[I/O connector used rarely]
Number of cycles

Minimum QUANTITY to test

(clip)
500

3 units

[clip]
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, loose or broken parts, cracks or permanent deformation)
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Visual
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	Test Number
	__________________________Description
	Specimens
	0
	Standard

	
	Test Modules: Mechanical
	to Test
	
	

	TAD_M902
(GQR)
	Periodic Bending of Belt Clip
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●
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○
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○

	Test Modules: Mechanical
TAD_M902: Periodic Bending of Belt Clip
Test Purpose
( This test reveals mechanical weakness and/or degradation in the specified performance of a belt clip. Specifically, it examines effects due to repeated usage by application of Periodic Bending of Belt Clip.
( This test may be used to study effects of normal and rough handling of a belt clip over its entire lifetime.
Scope of Testing
( Mechanical behaviour of belt clip during a simulated long-term usage
Equipment Requirements
( Mechanical equipment capable of repeatedly actuating the belt clip, e.g., universal tester; specimen-specific fixture tool.
( The testing procedure described below assumes a testing setup capable of changing the stress angle from 0° to an upper value (high, low) and then to 0° again within a given time (stress time); this is followed by a given relaxation period at 0° (relaxation time).
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Example of a clip bend tester
Procedure & Conditions
( The test procedure described in the following points shall be successively executed at room temperature for a number of new specimens (see Minimum QUANTITY to test) and both stress angles (high, low), as given by the specified severity.
( Conditioning Specifics

The specimen (belt clip) shall be subjected to mechanical testing with high stress angle (rough handling) first, followed then by low stress angle (normal handling).

- BEFORE test: Mount the specimen in the fixture tool of clip bend tester.

- DURING test: Actuate the specimen repeatedly according to number of cycles and associated parameters in the severity table (high stress angle, low stress angle).

- AFTER test: Dismount the specimen.
( Measurements Specifics

- DURING test: Check mechanical integrity and function of the specimen repeatedly after a number of cycles (check after cycles) given by the specified severity.
Parameters & Severity
( Parameters Specifics

- Room temperature = (+25 +/-2) °C
Severity Variable
Severity Value
High stress angle

Stress time

Relaxation time

Check after cycles

Number of cycles

Minimum QUANTITY to test
45°

0.5 seconds

5.5 seconds

10

100

3 units

(used for both stress levels)
Low stress angle

Stress time

Relaxation time

Check after cycles

Number of cycles

Minimum QUANTITY to test
20°

1 seconds

5 seconds

1000

5000

3 units

(used for both stress levels)
Evaluation Criteria
( No impairment of functionality
( No mechanical damage (especially, permanent deformation or damages at bending radius)

	Post-Test

Examinations
Visual
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