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Scope/Abstract and Conclusions 

Purpose 

Validation test according to ADVP annex. 

Summary 

Please see conclusion at each group test. 
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1. RESULTS 

Test 
Sequence/Environment

Requirements Results

Group 1

Visual inspection There shall be no 
corrosion, discoloration, 
cracks, etc., which could 
affect the functionality of 
the part. 

Pass. 

100% Continuity test Proper continuity through 
each circuit 

Pass. 

Voltage drop < 4m� (initial 
measurements) 

Pass. 
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Thermal mapping The temperature of the 
EDB shall not increase 
above the ambient 
temperature by more than 
50°C and/or the EDB 
temperature shall never 
exceed its material 
deflection temperature (in 
this case, 215°C). 

Note:  

Due to the max vehicle 
steady state load current 
uncertainty, it was 
performed 3 different tests 
and the results are just for 
customer information. 

Informative. 
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Voltage drop < 8m� (final 
measurements) 

Pass. 
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Test 
Sequence/Environment

Requirements Results

Group 1

Power dissipation The temperature of the 
EDB shall not increase 
above the ambient 
temperature by more than 
50°C and/or the EDB 
temperature shall never 
exceed its material 
deflection temperature (in 
this case, 215°C). 

Note:  

Due to the max vehicle 
steady state load current 
uncertainty, it was 
performed 3 different tests 
and the results are just for 
customer information. 

Informative. 
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Voltage drop < 8m� (final 
measurements) 

Pass. 
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Heating test Informative. Only informative test.  
Please see results at item 4.14 of this test 
report. 

Visual inspection There shall be no 
corrosion, discoloration, 
cracks, etc., which could 
affect the functionality of 
the part. 

Informative. 
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Test Sequence/Environment Requirements Results

Group 2

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

100% Continuity test Proper continuity through each 
circuit 

Pass. 

Dielectric test Leakage current < 1mA Pass. 
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Insulation resistance >10M� Pass. 
All samples >50G�. 

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Test 
Sequence/Environment

Requirements Results

Group 3

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., 
which could affect the 
functionality of the part. 

Pass. 

Voltage drop < 4m� (initial measurements) Pass. 
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Remove and reinstall all 
components 

There shall be no 
degradation in the design 
intended performance. 

Pass. 

Thermal shock Samples must pass in items 
below. 

Pass. 

Flex flexible members 20 
times 

There shall be no 
degradation in the design 
intended performance. 

Pass. 
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Test 
Sequence/Environment

Requirements Results

Group 3

Voltage drop < 8m� (final measurements) Pass. 
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Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., 
which could affect the 
functionality of the part. 

Pass. 

Test Sequence/Environment Requirements Results

Group 4

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Soak samples at -40°C for 72 
hours 

Samples must pass in items 
below. 

Pass. 

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Remove and reinstall all 
components 

There shall be no degradation in 
the design intended performance. 

Pass. 

Flex flexible members 20 times There shall be no degradation in 
the design intended performance. 

Pass. 

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Test Sequence/Environment Requirements Results

Group 5

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Soak samples at 125°C for 72 
hours 

Samples must pass in items 
below. 

Pass. 
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Test Sequence/Environment Requirements Results

Group 5

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Remove and reinstall top cover 
20 times after removing from 
hot chamber 

There shall be no degradation in 
the design intended performance. 

Pass. 

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Test Sequence/Environment Requirements Results

Group 6

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Component insertion/removal 
test 

J-case Insertion force < 60N 
J-case extraction force > 6,8N 

Pass. 
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Test Sequence/Environment Requirements Results

Group 6

Top cover pull-out test The maximum effort to remove the 
top cover from EDB shall be less 
than 90N. 

This item was approved by an 
agreement between FORD and TE 
engineering because this item is a 
carry over item and it was approved 
on Ford Program BV 226/BV 256 acc 
to specification S96FG-14A073-BA 
and ES-5L1T-14A067-AA item 2. 
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Test Sequence/Environment Requirements Results

Group 7

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part.

Pass. 

Drop test There shall be no breakage or 
degradation in design-intended 
performance.  
Shake the EDB vigorously in 3 
directions and there shall be no 
audible rattle, buzzes or squeaks. 

Pass. 

100% Continuity test Proper continuity through each 
circuit 

Pass. 

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part.

Pass. 

Test Sequence/Environment Requirements Results

Group 8

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Informative. 

Acid battery spray Samples must pass in items 
below. 

Informative. 
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Test Sequence/Environment Requirements Results

Group 8

Dielectric test Leakage current < 1mA Pass. 
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Flex flexible members 20 times There shall be no degradation in 
the design intended performance. 

Pass. 

Remove and reinstall all 
components 20 times 

There shall be no degradation in 
the design intended performance. 

Pass. 

Visual inspection Plastic, labels and graphics must 
not crack, flake, bubble or 
deteriorate in any other way. 

Informative. 
Please, see photos at item 3.8. 

Test Sequence/Environment Requirements Results

Group 9

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

Vibration test There shall be no breakage or 
degradation in the design-
intended performance. 
Shake the EDB vigorously in 3 
directions and there shall be no 
audible rattle, buzzes or squeaks.

Pass. 

100% Continuity test Proper continuity through each 
circuit 

Pass. 

Visual inspection There shall be no corrosion, 
discoloration, cracks, etc., which 
could affect the functionality of the 
part. 

Pass. 

2. SAMPLE & WIRE DESCRIPTION 

The Certification of Conformance (C of C), submitted with the test request, lacked the necessary information to 
verify the samples tested. Therefore the Test Lab cannot verify that the samples have been produced, inspected, 
and accepted as conforming to product drawing requirements, and made using the same core manufacturing 
processes and technologies as production or parts. 
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2.1. Group / Samples  

Group Part Number Rev.
Date 
Code Sample Description

Quantity 
Tested

All 
groups

2819069-1 A1 N/A Maxi Fuse Box Assy 40 

* Information either unavailable or not provided by requestor. 

2.2. Wire Information 

Group 
Number Wire Gage

Overall 
Diameter

Strand 
Diameter 

Number of 
Strands

Wire 
Length

All groups 6mm² 4,15mm 0,29mm 84 40cm 

All groups 4mm² 3,49mm 0,31mm 54 40cm 

All groups 10mm² 5,74mm 0,40mm 80 70cm 

All groups 2,5mm² 2,77mm 0,39mm 19 40cm 

3. SAMPLE PREPARATION 

  
3.1. Voltage drop / 100% continuity test 

Voltage drop

Way 1 Way 3

Way 2
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3.2. Thermal mapping / Power dissipation  / Heating test 

3.3. Dielectric test and Insulation resistance test

Samples inside chamber 

Metal sheet 

Applied 

voltage 
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3.4. Thermal shock / Low and High temperature exposure test 

3.5. Component insertion/removal test  

         

Samples inside chamber 

Component insertion test Component extraction test
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3.6. Top cover pull-off test  

3.7. Drop test 
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3.8. Acid Battery spray 

     

3.9. Vibration test 
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4. TEST PROCEDURE  

4.1. Voltage drop 

Measure the voltage drop between points described at item 3.1 by applying 1ADC to the circuit. 

4.2. Thermal mapping  

Due to the max vehicle steady state load current uncertainty, it was performed 3 different tests and the 
results are just for customer information. 

Test 1 (82% of specified J-case current): 

Apply 82% of the max nominal J-case current to each input/output circuit simultaneously until stabilizes. 
Measure and record the temperature increase above ambient. 
Applied current: 
Way 1 = 24,5Adc; Way 7 = 24,5Adc and Way 8 = 40,3Adc. 

Test 2 (75% of specified J-case current): 

Apply 75% of the max nominal J-case current to each input/output circuit simultaneously until stabilizes. 
Measure and record the temperature increase above ambient. 
Applied current: 
Way 1 = 22,5Adc; Way 7 = 22,5Adc and Way 8 = 37,5Adc. 

Test 3 (Ford matrix specified current): 

Apply the currents specified at Ford matrix to each input/output circuit simultaneously until stabilizes. 
Measure and record the temperature increase above ambient. 
Applied current: 
Way 1 = 22,5Adc; Way 7 = 3,9Adc (1,2A nominal steady state op. current + 2,7A max. steady state op. 
current) and Way 8 = 6Adc (2A nominal steady state op. current + 4A max. steady state op. current). 

4.3. Power dissipation 

Due to the max vehicle steady state load current uncertainty, it was performed 3 different tests and the 
results are just for customer information.  

Remove and reinstall all components before tests. 

Test 1:

Soak the samples at a temperature of 125°C, then af ter the stabilization apply 82% of the max nominal   
J-case current to each input/output circuit simultaneously until stabilizes. 
Measure and record the temperature increase above ambient. 
Applied current: 
Way 1 = 24,5Adc; Way 7 = 24,5Adc and Way 8 = 40,3Adc. 

Test 2:

Soak the samples at a temperature of 125°C, then af ter the stabilization apply 75% of the max nominal   
J-case current to each input/output circuit simultaneously until stabilizes. 
Measure and record the temperature increase above ambient. 
Applied current: 
Way 1 = 22,5Adc; Way 7 = 22,5Adc and Way 8 = 37,5Adc. 
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Test 3:

Soak the samples at a temperature of 85°C, then aft er the stabilization apply 75% of the max nominal     
J-case current to each input/output circuit simultaneously until stabilizes. 
Measure and record the temperature increase above ambient. 
Applied current: 
Way 1 = 22,5Adc; Way 7 = 22,5Adc and Way 8 = 37,5Adc 

4.4. Heating test 

Test performed only for customer information. 
At the beginning of test, It was applied a current of 25% of J-case capacity, then the current was 
increased by steps of 10% until the delta T reach 50°C. 
Please see below a table with the applied current and the reached delta T. 
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4.5. 100% Continuity test  

Measure the continuity between each EDB circuit. 

4.6. Dielectric test 

Apply 400VAC for 2 minutes between the conductive parts to the outside surfaces of the housing (Al 
metal sheet). 

4.7. Insulation resistance test 

Apply 500VDC for 1 minute between the conductive parts to the outside surfaces of the housing (Al metal 
sheet). 

4.8. Thermal shock 

Test performed at FACTI-CTI Renato Archer Technology and Information center. 
Please see details of test FACTI test report nr. DAPE 2k14/179 annex. 

125 thermal shock, according to cycle described below: 
30 minutes at 125°C 
30 minutes at -40°C 
Transfer time: < 5 minutes. 

4.9. Low temperature exposure test 

Soak samples at -40°C for 72 hours. 

4.10. High temperature exposure test 

Soak samples at 125°C for 72 hours. 

4.11. Top cover pull-off test 

Apply a force to the top cover centered above each of the release latches one at a time (do not apply the 
force directly to the latch but as close as possible) at rate of 5cm/min. 

Thermocouples positioning
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4.12. Drop test 

Drop the EDB a distance of 20cm onto a concrete surface. Repeat once for each opposite direction in all 
three perpendicular axis for a total of 6 drops. 

4.13. Battery acid resistance test 

-Spray the EDB’s with battery acid (sulfuric acid with a density of 1,28g/cm³); 
-Allow the EDB’s to air dry at 25°C for 24 hours; 
-Soak the EDB’s at 125°C for 96 hours. 

4.14. Vibration test 

Test performed at LIT-INPE laboratory. 
Please see details of test at item 36 of FORD spec. ES-5L1T-14A067-AA and INPE test report nr. 
TYCO52-R01 annex. 

5. TEST EQUIPMENT 

All equipment containing a calibration number is calibrated and traceable through TE to the National Institute of 
Standards and Technology (NIST). 

Instrument 
Description Manufacturer

Model 
Number

Calibration 
Number Purpose

Climatic Chamber Weiss WK1 340 92-339032-004 Low temperature exposure test 

Data Acquisition Agilent 34970A 93-339048-846 
Thermal mapping / power 

dissipation and heating test 

Dielectric 
Analyzer 

Associated 
research, Inc. 

HypotUltra III 93-339033-001 
Insulation resistance and 

Dielectric test 

Oven Fanem 320 92-339032-010 High temperature exposure 

Digital Multimeter Agilent 34401A 93-339033-029 
Voltage drop / Thermal mapping / 
power dissipation and heating test 

DC Power Supply Agilent E3649A 03267 Voltage drop 

Digital 
Dynamometer 

Mecmesin AFG-2500 92-339017-090 
Top cover pull-off test / 

component insertion and removal 

6. APPROVALS 

Approvals are secured electronically through the corporate document repository routing and approval system. 

Testing & Report By: Diogo Rojas, Laboratory Engineer 

Reviewed & Approved By: Paulo Almeida, Laboratory Coordinator 


































































