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	Test No.
	Description
	Standard

	
	1 Quality Requirements and Environmental Conditions for Chargers

1.1 Criteria for Acceptance

See quality assurance agreement document.

The acceptance criteria for a delivery lot, test criteria’s, test procedures and test reports, are fixed in a separate quality assurance agreement (QAA)

1.2 Agreed Quality Characteristics for Reliability

Housing:


The housing of the equipment must be torsional rigid in installed condition. There must be no tangible play between the housing shells.

Plug-in System:

Sturdy plug-in connection with locking function. 
Appearance:

Uniform housing surfaces free of paint streaks. Fixed by marginal product. Dirt-repellent surface resistant to fingerprints.

Heating:
The temperature on the housing of the charger is not allowed to exceed 85 °C under worst case condition and at an ambient temperature of 45 °C and after 30 min at full load.

Resistance against cosmetics and oils:

After contact with cosmetics/oils it must be guaranteed that a changing of the housing material behavior does not result in dangerous situations to the customer (see cosmetic test).

1.3 Agreed quality characteristics for time and consumption

There must be no clearly visible signs of scuffing through normal handling of the charger.

1.3.1 Labeling:

Inspection:

The labeling must not exhibit any signs of breaks or pores when inspected from a distance of 25 cm.


	EN 60950-1

	
	
	
	


	Test No.
	Description
	Standard

	CH-1
CH-2


	Wipe resistance:

The ink must not be rubbed off after being rubbed backwards and forwards ten times with a cloth soaked in white spirit. Slight transfer of colour to the cloth is permissible (see cleaning resistance test).
Environmental Testing:

The quality characteristics for printing quality, adhesive strength and wipe resistance must also be satisfied after climatic testing set out in section 1.7.
The functions of the device must be assured over its entire service life, with the device remaining free of visible signs of wear.
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1.4 Mechanical Environmental Conditions

1.4.1 Static load

The housing of the charger must be able to withstand a partial pressure exerted by a spherical stamp with Ǿ 8mm and r = 10 mm without evidencing signs of damage when static load is applied in the middle of the biggest supporting surface of the charger. There may be no permanent deforming of the material.

Method & Conditions:

Force (stamp see above):
200 N

Stamp motion in:
10 N / sec
The stamp moves back after reaching the 200 N.

Requirement:
100% functional after test, no physical change

1.4.2 Rip-off test

The purpose of this test is to control the welding process of the supplier.

Method & Conditions:

· Fix one of the two welding housing parts (e.g. plug-side) and pull off the other side (e.g.cover-side) by clamp-fixture until it is ripped off.
· The clamp is only allowed to touch one of the housing parts. 
· Maximum force must be recorded.
Pull speed:
10 mm / min_

Test temperature:
ambient temperature: 23 °C ±5 °C
Requirement:
Recorded force maximum: > 600 N
	Basic test
Basic test



	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	SLT 
	1.5 Simulated life test (SLT) for Chargers
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	Basic test



	Quantity to Test
	14 units
	
	


	Test No.
	Description
	Standard

	SLT-CH1
SLT-CH2
	1.5.1 Function test

Method & Conditions:

Test temperature:
ambient temperature: 23 °C ±5 °C

Test items:

1. Voltage check
2. mechanical function
3. appearance of plastic housing and cable
Evaluation criteria:

· Mechanical function must pass specification.
· No material deformation or crack is allowed
1.5.2 Temperature shock

 Method & Conditions:

Step 1: 45min1) at 85ºC, including an initial time for temperature stabilization

Step 2: temperature change to -40ºC (temperature stabilization is to be reached within 5 min.

Step 3: 45 min1)  at -40ºC including an initial time for temperature stabilization

Step 4: temperature change to 85ºC (temperature stabilization is to be reached within 5 min).

Number of repetitions (from step 1 to step 4): 27 cycles

1) The exposure time is measured from the moment of insertion


 of the specimen into the test chamber.
Evaluation criteria:

· Mechanical function must pass specification.
· No material deformation or crack is allowed
	Basic test



	Quantity to Test
	14 units see SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-CH3
	1.5.3 Drop test
Method & Conditions:
Height of Drop:
1 m

Type of Surface:
concrete or steel
Number of drops:
7
Drop direction:
1 corner, 3 adjacent edges, 3 adjacent
 
surfaces
Evaluation criteria:

· Mechanical function must pass specification.
· No material deformation or crack is allowed.
· There shall be no mechanical damage to the test device (no

loose parts inside).

	Basic test



	Quantity to Test
	6 units see SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-CH4
SLT-CH5

	1.5.4 Temperature cycling test

Method & Conditions:
Step 1: 60 min1) at -30 ºC, including an initial time for temperature stabilization

Step 2: temperature change to 75 °C within 60 min 
Step 3: 60 min1)  at 75 ºC including an initial time for temperature 

  stabilization

Step 4: temperature change to at -30 ºC within 60 min

Test duration: 48 h (repetitions from step 1 to step 4 for 48 h)

1) The exposure time is measured from the moment of insertion of the specimen into the test chamber.

Evaluation criteria:

· Mechanical function must pass specification.
· No material deformation or crack is allowed.
1.5.5 Temperature / humidity test

Method & Conditions:
Temperature:
65 °C


Relative humidity:
90 ±3 %
Test duration:
48 h
Evaluation criteria:

· Mechanical function must pass specification.
· No material deformation or crack is allowed.
 
	Basic test

 EN 60068-2-14

	Quantity to Test
	4 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-CH6

	1.5.6 ESD test 

Method & Conditions:
The test points include all openings. 
Charger has to be tested at 25°C and 30% ~ 60% rel. humidity.

Evaluation criteria:

· No SW/HW failure is allowed.  For further detailed requirements see Chapter VII EMC+ EMF under section 1.4.1 ESD-requirements

	Basic test



	Quantity to Test
	6 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-CH7

	1.5.7 Vibration random

Method & Conditions:
Frequency range: from 5Hz to maximum 500Hz; Grms=3g

Frequency (Hz)

Acceleration (m/s2)

Velocity

Way

5

0,296

0,009

0,300

50

30,000

0,095

0,304

500

30,000

0,010

0,003

Vibration:
all 3 axes (X, Y and Z) 

Test duration:
1 h per axis (= 3 hrs)

All handsets are to be tested in “power on” mode; 2 units with test SIM inserted.

Evaluation criteria:

· The functions acc. SLT-1 may not be affected or impaired in any way.

· Neither material deformation nor a crack is allowed.

· There shall be no mechanical damage to the test device (no loose parts inside).


	Basic test

IEC-68-2-36


	Quantity to Test
	14 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	CH-Ca-1
CH-Ca-2


	1.6 Cable and Connector tests

1.6.1 Straight pull static load on assembled cable
· [image: image3.jpg]Clamp housing

· Cable hanging vertically

· Test temperature 0°, +25° and +45°

· Load 30N (do not drop load into the cable) 
· Duration of load: 1 minute

· 1 cycle

· Electrical test as described in section 1.6.4
· Visual assessment of sleeve stability and shape retention

1.6.2 Periodic bending under load of assembled cable
· Plug positioning and cable displacement as indicated in drawing

· 2000 cycles per 130° displacement position

· Room temperature

· Load cable with 3N

· Electrical test as described in section 1.6.4
· Visual assessment of sleeve stability and shape retention
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	Basic test



	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	CH-Ca-3

CH-Ca-4

CH-Ca-5

CH-Ca-6


	1.6.3 90° bending static load on assembled cable
· Housing fixture and cable displacement as indicated in the drawing

· Load 1 time in all four directions with 10N per cable for 1 minute

· Apply load at 0°, +25° and +45°

· Electrical test as described in section 1.6.4
· Visual assessment of sleeve stability and shape retention
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1.6.4 Concluding electrical test

Test all individual wires for continuity singly and test inter-wire insulation.
1.6.5 General cable and connector tests

AC Connector:

Plug-in cycles:
5000 actuations
Requirement:
No visible signs of wear
Output cable:

Plug-in cycles:
5000 Actuation

Requirement (max. resistance):

40 m( per contact


No visible signs of wear
Twisting cable: 
The cable should be twisted 1080 degrees (3 turns) to the left, back to relax situation and then 1080 degrees (3 turns) to the right. This should be done 15 cm behind the strain-relief from the housing. No malfunction of the product should occur during or after the procedure.

The mechanical cable test must be performed according to A24851-A1-A27-*-7624 and A24851-A1-A28-*-7624.

1.6.6 Cable and plug design

The cable and plug design must be in accordance with technical delivery conditions and specifications for these parts.
	Basic test



	Quantity to Test
	3 units per test
	
	

	Test No.
	Description
	Standard

	CH-3
CH-4

CH-5


	1.7 Climatic Environmental Conditions

1.7.1 Temperature range - requirement for chargers

Storage Temp. Range (Package condition):
-30°C to +85°C 

Fully Functioning:
0°C to +45°C

1.7.2 Humidity range - requirement for chargers

Storage Humidity (Package condition):
10 % to 90 % 

Fully Functioning: 
15 % to 85 %
1.7.3 Damp Heat Test, Constant exposure

High Temperature:
40°C ± 2°C

Relative humidity:
93% ± 2%

Test duration:
10 days

Requirements:
100% function; no physical change

1.7.4 Heat with solar radiation

This test has to be done in case of new housing material.

Ambient Temperature:
room temperature

Irradiation:
700W/m²

Duration:
8 hours

Humidity:
50%

Requirements:
no physical change

1.7.5 Mixed Gas Test / Salt fog test
Composition of Gas:
SO2
0.2 cm3/m3


H2S
0.01 cm3/m3

O2
0.2 cm3/m3

Cl2
0.01 cm3/m3
Test climate:
25°C/75% relative humidity

Test duration:
10 days

Requirements:

Alternative: salt fog test
Salt solution:
5 % NaCl (sodium chloride)

Ambient temperature:
pH value 6.5 - 7.2 (at 20°C ±2°C)
Storage temperature:
 20 °C

Duration of spraying:
 2 h

Storage time:
22 h




Number of repetitions:
1
Requirements:
100% function; no Increasing of the contact resistance; no corrosion


	Basic test

EN 60068-2-56

Optional test
EN 60068-2-5/SaC

Basic test

EN 60068-2-60
DIN EN 60068-2-52
Strength 2



	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	CH-6
CH-7
CH-8


	1.7.6 High Temperature / cyclic


Method & Conditions:

Step 1: 16 h1) at 85 ºC, including an initial time for temperature stabilization

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

Step 3: 8 h1)  at 40 ºC including an initial time for temperature stabilization

Step 4: temperature change to at 85 ºC within 15 min

Test duration: 21 days (repetitions from step 1 to 4 for 21 d)

Requirements: 100% Function; no physical change.

1.7.7 Dust Test


This test has to be done in case of an open design.

Type of test:
Ed

Duration:
4 days

Dust concentration:
6 ± 1g per day and m2
Dust composition:


<5µm:
39% mineral dust


5µm to 10µm:
18% mineral dust


10µm to 20µm:
16% mineral dust


20µm to 40µm:
18% mineral dust


40µm to 80µm:
  9% mineral dust

Operation mode:
switched off

Requirement:
100% functional after test without additional heating of the device

1.7.8 Cosmetic Test

Vaseline and hand cream are to be applied as representatives for the cosmetic agents.
Temperature:
45 °C

Test duration:
8 h

A glove is greased with the cream. Half of the test device is to be smeared using the greased glove. The test device is exposed to an oven temperature of 45 °C for 8 h. The exposed and unexposed surfaces of the product are inspected and compared.
Requirement:
no physical change of the housing material

leading to a dangerous situation to the customer

	Basic test

Optional test

acc. 
EN 60068-2-68
Basic test



	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	CH-9


	1.7.9 Cleaning resistance Test

The following cleaning agents are to be applied:

A: 
Ethanol 93%

B: 
AJAX expert cleanser

C: 
White spirit

A soft cloth is wetted using one of the cleansers. 10 back and forth movements are to be made on the test device like normal cleaning (no hard rubbing). After drying the test device is subject to visual inspection.

Requirement:
The ink must not be rubbed off the label.
1.8 Mechanical Conditions for the single charger packaging
If necessary the single charger packaging (in case of carton) is tested according to the following test series:
1.8.1 Packaging test series:

· Storage test acc. packaging (for details see chapter VI Quality Requirements for Packaging)
· Drop test


Height of drop:
0.80 m


Number of drops: 
7

Drop direction:
1 corner; 3 adjacent edges; 3 adjacent 


faces)

Requirements:

packaging and charger shall not be 


damaged 

· Vibration test acc.  packaging (for details see chapter VI Quality Requirements for Packaging)


	Basic test



	
	
	
	








Drop at  RT


100 cm


8 units: 7 - 14











ESD contact


± 6 kV


3 units: 1 -  3








ESD Air


± 10 kV


3 units: 4 - 6





Temp. Humidity


65 °C / 90% rel. H.


4 units: 11 – 14





Drop at  RT


100 cm


6 units: 1 - 6





Temp. Cycling


-30 / 75 °C 48 hrs 


4 units: 7 – 10




















Temperature shock


-40/85 °C; 27 cycles


14 units: 1 - 14





Function test 


Voltage check


Mechanical func.


14 units: 1 - 14








Vibration test


5 Hz to 500 Hz; 3g


1 h per axis (x, y, z)


14 units: 1 - 14








Function test 


Voltage check


Mechanical func.


14 units: 1 - 14
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