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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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RESULTS
Test .
Sequence/Environment Requirements Results
Group 1
Visual inspection There shall be no Pass.
corrosion, discoloration,
cracks, etc., which could
affect the functionality of
the part.
100% Continuity test Proper continuity through Pass.
each circuit
Voltage drop < 4mQ (initial Pass.
measurements) Voltage drop [mV/A]
Way 1 Way 2 Way 3
Minimum | 1,463 2,131 1,321
Average 1,5755 2,219 1,332
Maximum | 1,688 2,307 1,343
Thermal mapping The temperature of the Informative.
EDB shall not increase 82% of Absolute
i AT [°C
above the ambient Qe | e [FE [°c]
temperature by more than —
50 and/or the EDB Minimum 99,7 72,2
temperature shall never Average 113,5 86,0
exceed its material .
deflection temperature (in L EED 128,6 101,1
this case, 215C).
75% of Absolute
. AT [°
Note: current temperature [°C] ulig
Due to the max vehicle Mini
steady state load current inimum 78,0 50,0
uncertainty, it was Average 100,6 74,2
performed 3 different tests Maximum 115.3 100.6
and the results are just for ’ ’
customer information. — Absolut
atrix solute o
FORD temperature [°C] AT
Minimum 32,6 51
Average 44,4 16,9
Maximum 61,9 34,4
Voltage drop < 8mQ (final Pass.
measurements) Voltage drop [mV/A]
Way 1 Way 2 Way 3
Minimum | 1,468 2,086 1,32
Average 1,533 2,166 1,4135
Maximum | 1,598 2,246 1,507
TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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Test

Sequence/Environment Requirements Results
Group 1
Power dissipation The temperature of the Informative.
EDB shall not increase
above the ambient 82% of
temperature by more than current at Absolute AT [°C]
50T and/or the EDB o temperature [°C]
temperature shall never 125°C
exceed its material Minimum 181,8 56,8
deflection temperature (in
this case, 215C). Average 196,8 71,8
Maximum 220,1 95,1
Note:
Due to the max vehicle
steady state load current %t Absolute G
uncertainty, it was current at temperature [°C] AT [*C]
performed 3 different tests 125°C
and the results are just for Minimum 1655 405
customer information. : :
Average 186,9 61,9
Maximum 216,1 91,1
(v)
75% of Absolute o
current at AR Y AT [°C]
85°C P
Minimum 124,5 39,5
Average 146,2 61,2
Maximum 173,8 88,8
Voltage drop < 8mQ (final Pass.
measurements) Voltage drop [mV/A]
Way 1 Way 2 Way 3
Minimum | 1,484 2,276 1,647
Average 1,634 2,391 1,759
Maximum | 1,784 2,505 1,87
Heating test Informative. Only informative test.

Visual inspection

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

Please see results at item 4.14 of this test

report.

Informative.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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Test Sequence/Environment Requirements Results
Group 2
Visual inspection There shall be no corrosion, Pass.

discoloration, cracks, etc., which
could affect the functionality of the

part.
100% Continuity test Proper continuity through each Pass.
circuit
Dielectric test Leakage current < 1mA Pass.
Leakage current
[mA]
Minimum 0,005
Average 0,008
Maximum 0,010
Insulation resistance >10MQ Pass.
All samples >50GQ.
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc., which
could affect the functionality of the
part.
Test .
Sequence/Environment Requirements Results
Group 3
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc.,
which could affect the
functionality of the part.
Voltage drop < 4mQ (initial measurements) Pass.
Voltage drop [mV/A]
Way 1 Way 2 Way 3
Minimum 1,22 1,66 1,38
Average 1,70 2,07 1,74
Maximum 2,80 2,40 2,47
Remove and reinstall all There shall be no Pass.
components degradation in the design
intended performance.
Thermal shock Samples must pass in items Pass.
below.
Flex flexible members 20 There shall be no Pass.
times degradation in the design

intended performance.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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Test

Sequence/Environment Requirements Results
Group 3
Voltage drop < 8mQ (final measurements)  Pass.
Voltage drop [mV/A]
Way 1 Way 2 Way 3
Minimum 1,16 2,35 1,54
Average 1,52 2,67 1,94
Maximum 2,35 3,03 2,32
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc.,
which could affect the
functionality of the part.
Test Sequence/Environment Requirements Results
Group 4
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc., which
could affect the functionality of the
part.
Soak samples at -40C for 72 Samples must pass in items Pass.
hours below.
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc., which
could affect the functionality of the
part.
Remove and reinstall all There shall be no degradation in Pass.
components the design intended performance.

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

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

part.
Test Sequence/Environment Requirements Results
Group 5
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc., which
could affect the functionality of the
part.
Soak samples at 125 for 72 Samples must pass in items Pass.
hours below.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
This report shall not be reproduced except in full without the written approval of TE. TE expressly disclaims any liability or obligation
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Test Sequence/Environment Requirements Results
Group 5
Visual inspection There shall be no corrosion, Pass.

discoloration, cracks, etc., which
could affect the functionality of the

part.
Remove and reinstall top cover = There shall be no degradation in Pass.
20 times after removing from the design intended performance.
hot chamber
Visual inspection There shall be no corrosion, Pass.

discoloration, cracks, etc., which
could affect the functionality of the

part.
Test Sequence/Environment Requirements Results
Group 6
Visual inspection There shall be no corrosion, Pass.
discoloration, cracks, etc., which
could affect the functionality of the
part.
Component insertion/removal J-case Insertion force < 60N Pass.
test J-case extraction force > 6,8N
sambles J-case insertion
P force [N]
Minimum 34,50
Average 41,11
Maximum 49,00
samoles J-case extraction
P force [N]
Minimum 28,00
Average 34,61
Maximum 41,00

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
This report shall not be reproduced except in full without the written approval of TE. TE expressly disclaims any liability or obligation
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Test Sequence/Environment

Requirements

Results

Group 6

Top cover pull-out test

Test Sequence/Environment

The maximum effort to remove the
top cover from EDB shall be less

than 90N.

Requirements

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.

Top cover
pull-out test [N]
Minimum 57,0
Average 62,5
Maximum 68,0

Results

Group 7

Visual inspection

Drop test

100% Continuity test

Visual inspection

Test Sequence/Environment

There shall be no corrosion,
discoloration, cracks, etc., which

could affect the functionality of the

part.

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.

Proper continuity through each
circuit

There shall be no corrosion,
discoloration, cracks, etc., which

could affect the functionality of the

part.

Requirements

Pass.

Pass.

Pass.

Pass.

Results

Group 8

Visual inspection

Acid battery spray

There shall be no corrosion,
discoloration, cracks, etc., which

could affect the functionality of the

part.

Samples must pass in items
below.

Informative.

Informative.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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Test Sequence/Environment Requirements Results
Group 8
Dielectric test Leakage current < TmA Pass.
Leakage current
[mA]
Minimum 0,004
Average 0,007
Maximum 0,011
Flex flexible members 20 times = There shall be no degradation in Pass.
the design intended performance.
Remove and reinstall all There shall be no degradation in Pass.
components 20 times the design intended performance.
Visual inspection Plastic, labels and graphics must Informative.
not crack, flake, bubble or Please, see photos at item 3.8.

deteriorate in any other way.

Test Sequence/Environment Requirements Results
Group 9
Visual inspection There shall be no corrosion, Pass.

discoloration, cracks, etc., which
could affect the functionality of the
part.

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

100% Continuity test Proper continuity through each Pass.
circuit
Visual inspection There shall be no corrosion, Pass.

discoloration, cracks, etc., which
could affect the functionality of the
part.

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.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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3.

21. Group / Samples

Date Quantity
Group Part Number Rev. Code Sample Description Tested
All 2819069-1 A1 N/A Maxi Fuse Box Assy 40
groups
* Information either unavailable or not provided by requestor.
2.2 Wire Information
Group Overall Strand Number of Wire
Number Wire Gage Diameter Diameter Strands Length
All groups 6mm? 4,15mm 0,29mm 84 40cm
All groups 4mm? 3,49mm 0,31mm 54 40cm
All groups 10mm? 5,74mm 0,40mm 80 70cm
All groups 2,5mm? 2,77Tmm 0,39mm 19 40cm
SAMPLE PREPARATION
3.1. Voltage drop / 100% continuity test
TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
This report shall not be reproduced except in full without the written approval of TE. TE expressly disclaims any liability or obligation
arising out of or connected to this report or the circumstances set forth herein. Page 9 Of 1 7
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3.2. Thermal mapping / Power dissipation / Heating test

Samples inside chamber

3.3. Dielectric test and Insulation resistance test

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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3.4. Thermal shock / Low and High temperature exposure test

Samples inside chamber

3.5. Component insertion/removal test

Component insertion test

AFG 2500N

ADVANCED FORCE cAucsﬁ

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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3.6. Top cover pull-off test

3.7. Drop test

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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3.8. Acid Battery spray

3.9. Vibration test

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
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4. TEST PROCEDURE

4.1.

4.2,

4.3.

Voltage drop

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

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 125T, 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, 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.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
This report shall not be reproduced except in full without the written approval of TE. TE expressly disclaims any liability or obligation
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Test 3:

Soak the samples at a temperature of 85T, 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

44. 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 50C.
Please see below a table with the applied current and the reached delta T.
J-case [A] Total Delta T[°C]
30 30 50 current [A] T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Main cable
Individual applied current in each
.. 0 1,38 1,23 1,21 1,14 1,22 1,19 1,22 1,13 1,03 1,18 0,58
circuit [A]
7,5 7,5 12,5 27,5 7,01 7,38 5,06 7,13 6,87 8,51 7,61 6,83 7,36 8,85 7,51
8,3 8,3 13,8 30,3 8,64 8,71 6,15 9,25 8,82 10,99 9,79 8,72 9,57 11,24 9,13
9,1 9,1 15,1 B5)8) 10,48 10,73 7,61 11,10 10,61 13,40 11,88 10,65 11,70 13,74 10,74
10,0 10,0 16,6 36,6 13,12 13,41 9,50 13,77 13,51 16,54 14,73 13,32 14,21 17,42 13,26
11,0 11,0 18,3 40,3 15,62 15,90 11,16 16,40 16,00 19,97 17,54 15,76 16,90 20,86 14,57
12,1 12,1 20,1 44,3 18,81 19,24 13,83 19,89 19,46 24,14 21,36 19,09 20,70 25,32 22,39
13,3 13,3 22,1 48,7 23,15 23,72 16,88 24,33 23,81 29,67 26,18 23,53 25,46 31,23 26,96
14,6 14,6 24,4 53,6 27,24 28,24 19,86 28,82 28,11 35,49 31,00 27,85 30,21 37,50 30,21
16,1 16,1 26,8 58,9 32,91 33,85 23,87 34,38 33,33 43,04 37,24 33,11 36,54 45,15 33,24
17,7 17,7 29,5 64,8 40,09 41,62 29,14 41,76 40,59 52,60 45,59 40,54 44,62 56,26 35,64
19,5 19,5 32,4 71,3 48,78 51,16 36,25 50,84 49,81 64,66 55,72 49,47 54,82 70,00 41,55
Current x AT
80,0
70,0
60,0
50,0
O 40,0
e
—
<
30,0
20,0
10,0
0,0
0 27,5 30,3 33,3 36,6 40.3 443 48.7 53,6 58,9 64,8 71,3
Current [A]
—T1 w— T2 T3 T4 —T5 . TG —T7 — T8 —T9 e T1.0 w— [\ain cable

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
This report shall not be reproduced except in full without the written approval of TE. TE expressly disclaims any liability or obligation
arising out of or connected to this report or the circumstances set forth herein.

Page 15 of 17



- TE Rev. O

connectivity

Braganca-Paulista Electrical Components Test Laboratory

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

Thermocouples positioning

100% Continuity test
Measure the continuity between each EDB circuit.
Dielectric test

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

Insulation resistance test

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

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 125T

30 minutes at -40C

Transfer time: < 5 minutes.

Low temperature exposure test

Soak samples at -40C for 72 hours.

High temperature exposure test

Soak samples at 125T for 72 hours.

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.

TYCO ELECTRONICS CORPORATION. CONFIDENTIAL INFORMATION:
This report shall not be reproduced except in full without the written approval of TE. TE expressly disclaims any liability or obligation
arising out of or connected to this report or the circumstances set forth herein. Page 1 6 Of 17
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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/cm?);
-Allow the EDB’s to air dry at 25T for 24 hours;
-Soak the EDB’s at 125 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.
TEST EQUIPMENT

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

Instrument Model Calibration
Description Manufacturer Number Purpose
Number
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 Associated HypotUltra Il 93-339033-001 Insulation resistance and

Analyzer research, Inc. 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 Mecmesin AFG-2500 = 92-339017-090 Top cover pull-off test /
Dynamometer component insertion and removal
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
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Tecnologiaca Cantro di Tecnologia da Informagio Renato Archer
Informacao
Renata Archer Divisdo de Qualificagio & Andlise de Produtos Eletrénicos
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Technical Service Report

Rodowia Dom Pedro |, Km 143 6, Campanas, 5P
PALERE.I CEF 130689-901, Tel: 189-3T43-60509, Fax 19-3748-68051
CHPJ 04 22 50000001 -80 LE : lsénto

Page 1 of 2
Analyst (s): Report Date: Reviser: 'Revision Date:
R. Medeiros December 8, 2014 Sebastido Eleutério Filho | December &, 2014
Customer: Reguester:
Tyco Electronics do Brasil LTDA, Mr. Diogo Biasetto Rojas

Address [ Phona Number:
Rua Ampére - 304 - Campo da Penha, Braganga Paulista — SP. Phone Number. (55 11) 3404-6278

Product (s): Model (s): Quantity: Date received:
Connectors M.A, B Movember 27, 2014
1.Objective

Submit cennectors to thermal cyciing test

2.|dentification Of Product (See Attached Photographs]
Customer (dentification 1 to 6

nt (s
Thermal Cycling Chamber Thermotron ATSS-130, temperature range -70°C to 200°C, uncertainty +
2.0°C.

4, Methodology
Thermal cycling according to dascription below, see Table 1. Perform wisual inspection before and
after thermal cycling test.

| Reference Method IEC GODEB-2-14

| Temperature cycling test conditions 1125 & 2J°C and (-40 + 3} °C =
Exposure Time at each temperature 30 minules
Transfer mode | Test Ma; less than 30 seconds

“Total number of cycles | 125

Table 1 — Conditions of thermal cycling test accarding to IEC 60068-2-14

5.Test Execution
From: Movember 27, 2014 to December 3, 2014

6.Conclusion
The thermal cycling was executed according to specifications of item 4. Visual inspection after test
showed no damages

\.._?{‘J_\_\_H,] A
! o, A adin s o
k K L |I -L;_L!ll" w I"h‘:: Il

Rafael Cortés de Medeiros
Manager Name and Signature
B.Annex:

Rastrict Page 1 of 2 Date: December 9, 2014
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Ministerio da Ciéncia, Tecnologia e Inovagao Report DAPE 2k14M79
Centro de Tecnologia da Informagio Renato Archer
Divisao de Qualificacio & Analize de Produtos Eletronicos

FEL TGS - A, T RO ES

| Figure 1. Samples as delivered. B

| Figurs 4. Thermal chamber used to test

> : Figure &. Samq;:iel-!, no damages
Figure 5. Samples amanged into the chamber test. The ; ok for all other ;

ohserved after test
9.General Remarks

The resufts of this report apply only to the above identified samples.
The reproduction of this report only can be total and depends on the CTI authorization.

10. End of Report

Restrict
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INISTERIO DA CIENCIA, TECNOLOGIA € INOVACAO

INSTITUTO NACIONRAL D€ PESQUISAS ESPACIAIS

SOLICITANTE:

EQUIPAMENTO:
MODELO:

N° DO RELATORIO:

™ RELATORIO DE ENSAIOS DE VIBRAGAO
& CHOQUE

TYCO Electronics Brasil Ltda.

MAXI FUSE BOX & BRACKET

N/A

TYCO52 - RO1

VERSAO: 1

INPE/LIT.PM.118/14

Av. dos Astronautas, 1758

a

- Caixa Postal 515 -

CEP 1222

27-010 - 830 José dos Campos - 5P - Tel: (Oxx12) 3208-8262



| RELATORIO DE ENSAIC N°:
MINISTERIO DR CENCIA, TECNOLOGIA € INOVACAO . TYCO&“BM - |
" INSTITUTO NACIONAL DE PESQUISAS ESPACIALS A | VERSAO
RELATORIO DE ENSAIOS DE VIBRAGAO- RESUMO
> Documento No. ' TYCOS52 - RO1
> Versdo / Data de emissio Verséo 1 (Emitida em 27 de Outubro de 2014)
> No. total de paginas 21 péaginas
M> Solicitante TYCO Electronics Brasil Ltda.
At.: Sr. Diogo Biasetto Rojas
» Endereco Rua Ampére, 304 - Penha (CEP: 12929-570)
‘ Braganca Paulista - SP - Brasil
» Espécime(s) / Produto(s) MAXI FUSE BOX & BRACKET
P/N: 2819045-1 (Maxi Fuse Box) & 2819068-1 (Bracket)
» Quantidade 04 (quatro) Amostras identificadas com #01, #02, #03 e #04
» Especificagdo de ensaio(s) Conforme condi¢bes de ensaio definidas pela Solicitante (Ref.:
Especificagdo Ford PN: ES-5L1T-14A067-AA):
- Ensaio de Vibracao / Durabilidade (3 horas/eixo):
> Resultado(s) do(s) ensaio(s) Vide paginas seguintes deste documento
» Data de inicio do(s) ensaio(s) 15 de Outubro de 2014
» Data de conclusdo do(s) ensaio(s) = 16 de Outubro de 2014
> Areado LIT No. / Laboratério LITO2 / Laboratério de Ensaios Dinamicos
» Processo LIT/PAC No. ELIT.2183.14.PRO (Servigos #: 335523 )
» Ordens de Servigo Nos. 0153.14.LIT02
CONTROLE DE VERSOES
Pagina Verséo Data Referéncia de modificagao
129, A1aA3; 1 27/10/2014 - Versao original
B1aB4;C1acCs
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ENSAIOS DE VIBRAGAO - MAXI FUSE BOX & BRACKET

1. INTRODUGAO

Atendendo a solicitagdo da empresa Tyco Electronics Brasil Ltda., o Laboratério de Integracéo e
Testes - LIT, do INPE, realizou em suas instalagdes uma série de ensaios de vibragdo em quatro (4)
amostras da Caixa de Fusiveis & Bracket, fornecidos pela Solicitante. Os ensaios n&o tiveram
acompanhamento de representantes da Solicitante e as condi¢cdes de realizacdo e os resultados
obtidos sdo apresentados a seguir.

A série prevista de ensaios foi realizada e completada, com sucesso, sem quaisquer
ocorréncias impactivas ao andamento dos ensaios ou a integridade fisica das amostras.

2. OBJETIVO DOS ENSAIOS

Os ensaios tiveram por objetivo avaliar a resisténcia mecéanica dos espécimes quando
submetidos a ensaios de vibragéo nos trés eixos principais de excitagdo, conforme condigbes definidas
pela Solicitante e apresentadas no item 7.1 deste documento.

3. PERIODO DE REALIZAGAO DOS ENSAIOS

Os ensaios foram realizados na area de Qualificagdo de Sistemas - Laboratério de Ensaios
Dinamicos, do LIT, no periodo de 15 a 16 de Outubro de 2014.

4. IDENTIFICACAO DOS ESPECIMES

o Denominagdo...........c.c................. : MAXI FUSE BOX & BRACKET,

© PIN. : 2819045-1 (Maxi Fuse Box) & 2819068-1 (Bracket);
o Dimensbes externas [mm].............. . ndo especificado;

e Pesounitario................................... ndo especificado;

o Quantidade.................................. : 04 (quatro).
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5. DOCUMENTOS APLICAVEIS E DE REFERENCIA
5.1 DOCUMENTOS APLICAVEIS

e DA1: E-mail Tyco de 03/07/2014 (Solicitacdo de ensaios):
* DA2: Documento de especificacdo Ford PN: ES-5L1T-14A067-AA.

5.2 DOCUMENTOS DE REFERENCIA

e DR1: Manuais dos sistemas de vibracdo LDS V964LS:
* DR2: Manuais do Controlador/Analisador Spectral Dynamics SD2560.

6. REQUISITOS TECNICOS
6.1 AREA DE ENSAIOS

Os ensaios foram realizados na area de Qualificacdo de Sistemas do LIT (“Hall” de Testes), na
area de Ensaios Dindmicos, que apresenta as seguintes condicdes ambientais controladas (somente

pessoal autorizado tem acesso a esta area):

e Classedelimpeza............................ : 100.000 (IS0 8);
o Temperatura........................oooeei... 1 23°C +/- 2°C;
e Umidade relativado ar .................... :50% +/- 10%.

6.2 EQUIPE TECNICA ENVOLVIDA

Os ensaios foram realizados pela equipe do LIT com acompanhamento por um representante
da Solicitante, conforme segue:

e PeloLIT.............: Eng. Homero A. F. de Souza;
Eng. André B. Aguiar;
Téc. Flavio Alexandre.
Téc. Carlos Eduardo Correa
Téc. Gabriel Faria Silva

Todas as atividades relativas a instrumentagéo, montagem do adaptador de vibragéo sobre o
meio de ensaio e realizacéo dos ensaios foram de responsabilidade da equipe do INPE/LIT.

6.3 MEIOS DE ENSAIOS

Para realizacado dos ensaios foram utilizados os meios de ensaio e/ou facilidades listados na
Tabela 6.3.1.
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Tabela 6.3.1 - Lista de Equipamentos/Meios de Ensaios

Equipamento Fabricante Modelo No. de Série Data Calibragdo ' Fornecedor
Vibrador eletrodinamico LDS VI64LS - * LIT
7C0ntro!ador de Vibragdo = Spectral Dynamics | SD2560 #1) - 03/04/2014 LIT
Acelerdmetro Endevco 2221D 10015 2210412014 LIT
Amplificador de Carga Endevco 27218 DK35 12/03/2014 LIT
Adaptador de Vibracao Tyco - - - Tyco
Interface LIT (disco) | Kimball |- |- |- LIT

(*) Meio de ensaio verificado com utilizagc&o de instrumentacéo calibrada.

7. CONDICOES DE ENSAIO
7.1 ESPECIFICACAO DE ENSAIO

Uma coépia da solicitacdo de ensaio (e-mail de 03/07/2014) esta apresentada no Apéndice A
deste Relatério. Um resumo da especificacdo de ensaios é apresentado a seguir.

7.1.1. ENSAIOS DE VIBRACAO

e Norma de Referéncia....................... . Especificacdo FORD n° ES-5L1T-1 4A067-AA, item
36 Figura A e Tabela 1;

e Meétodo de ensaio........................... - Condicionamento de vida por vibracao senoidal
superposta com vibragdo aleatéria (“sine-on-random”);

e Faixade freqiéncia......................... . - 10 - 1000 Hz;

Nivel de vibragdo senoidal................... : 50 -200Hz// 8,5 ¢g:;

200 - 650 Hz //5 g:

* Velocidade de Varredura senoidal....... : 0,75 Hz/segundo;

* Nivel de vibragdo aleatéria ................. : 10 Hz // 9,6 (m/s?)*/Hz;

300 Hz // 0,327 (m/s®)?/Hz;
1000 Hz // 0,0296 (m/s%)*/Hz;

e Duragdodoensaio.......................__ . 3 horas/eixo;
 FEixosdeensaio.................... 03 (X, Y&2Z).

» Condigdo das amostras.................... : Desligadas;

s OQutras informagées ........................ . Ensaios realizados a temperatura ambiente (23°C+2°C).

7.2 EIXOS DE REFERENCIA

Os eixos principais dos espécimes foram definidos conforme especificado pelo Cliente (vide
Figura 7.2.1):

e X eixo transversal;
Y: eixo longitudinal;
o Z: eixo vertical.
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Figura 7.2.1: MAXI FUSE BOX & BRACKET- Eixos de referéncia X)Y,2)

7.3 INSTRUMENTACAO DE CONTROLE

O controle da vibragdo foi feito através do monitoramento do sinal proveniente de um
acelerbmetro (ACEOQ1) instalado no dispositivo.

Apresenta-se no Apéndice B a ficha de instrumentagdo com a identificagdo do acelerémetro
utilizado nos ensaios e suas respectivas caracteristicas relevantes e, no Apéndice C, fotos ilustrativas
da posicao de montagem deste sensor.

7.4 MONTAGEM DOS ESPECIMES PARA ENSAIOS

As amostra foram ensaiadas simultaneamente, fixadas as faces de um dispositivo em aluminio,
fornecido pela Solicitante.

As amostras foram encaminhadas para o laboratério previamente fixadas através dos
respectivos suportes (Brackets) as faces do dispositivo de vibracdo e, portanto, o conjunto foi
manipulado como um bloco monolitico.

Para os ensaios no eixo vertical Z, o conjunto foi montado sobre a armadura do vibrador. Para
0s ensaios nos eixos lateral (X) e longitudinal (Y), o conjunto dispositivo mais amostras foi montado
sobre a mesa transversal do sistema de vibragao.

As fotos apresentads no Apéndice C deste Relatorio mostram o esquema de montagem

utilizado na realizacao dos ensaios.
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8. DESENVOLVIMENTO DOS ENSAIOS

Os ensaios de vibragéo foram realizados em trés etapas, numeradas e identificadas cada uma
como um ensaio particular, conforme esta apresentado no Apéndice B deste documento. Os ensaios
foram realizados na seguinte sequéncia de eixos: X, Y e Z. Todos os ensaios foram completados com
sucesso sem quaisquer ocorréncias impactivas ao andamento dos mesmos ou a integridade fisica das
amostras.

As amostras foram inspecionadas visualmente antes, durante o transcorrer e ao final dos
ensaios em cada eixo, constatando-se que ndo apresentavam sinais de danos mecanicos externos
e/ou indicios de desprendimento das pecas.

9. RESULTADOS/COMENTARIOS

Os ensaios foram realizados e completados com sucesso como descrito no item 8 deste
relatério e foram aplicados em conformidade com as especificacbes apresentadas no item 7.

Os registros obtidos nos ensaios de vibrag&o séo apresentados no Apéndice B deste relatério e
representam a Densidade Espectral de Aceleracéo [g°/Hz] do sinal de controle em funcéo da freqiiéncia
[Hz].

Através de inspeco visual externa realizada durante e apos os ensaios, constatou-se que no
haviam indicios de ocorréncias de danos mecanicos externos e/ou partes soltas nas amostras
ensaiadas.

Cabe observar que durante os ensaios foi observado ruido de choques entre partes devido a
folga existente na fixacdo das amostras aos respectivos brackets. Tal ocorréncia foi mais significativa
no ensaio no eixo X (eixo transversal das amostras).

Os resultados apresentados neste documento sio restritos as amostras relacionadas no item 4
e para as condi¢Ges gerais de ensaios explicitadas no item 7.

Fotografias ilustrativas da instrumentacdo de controle, da montagem dos espécimes sobre os
meios de ensaio estéo apresentadas no Apéndice C deste Relatorio.

/

4 JF‘F~ 27110/2014

Eng. responsavel: ©

Homero A. f?a;guim dé Souza
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Assunto: Vibracdo Maxi fuse box ( Bracket)

De: "Biasetto Rojas, Diogo” <diogo.rojas@te.com>
Data: 03/07/2014 17:03

Para: Homero <homero@lit.inpe. br>

CC: "pac@lit.inpe.br" <pac@lit.inpe.br>

Boa tarde Homero,

Conforme conversamos ontem, segue o perfil do teste que eu predso fazer {serd testado com sinal senoidal

sobreposto, pois € no compartimento do motor).
O dispositivo tem mais ou menos 15kg (4 pecas) e deve-se usar o slip table.
Segue anexo o desenho do produto e o perfil,

Qualquer divida eu estou a disposicio.
Obrigado.

Att,
Diogo Biosetto Rojus

~Vibrac&o ipg
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B1 - INTRODUGAO

Apresentam-se nas Tabelas B1.1 e B1.2 a
Controle de acelerémetros, respectivamente e, em
ensaios aplicados nos espécimes em questao.

sequéncia de execucdo de ensaios e a Ficha de
seguida, a lista dos registros graficos obtidos nos

TABELA B1.1 - QUADRO-RESUMO DA SEQUENCIA DE ENSAIOS

Ensaio # Test ID Eixo Ensaio / Tipo Observacgdes
01 MFXR01 1 Ok (Completadol)
02 MFYRO02 2 Durabilidade / Sine-on-Random Ok (Completado!)
03 . MFZRO3 = 3 Ok (Completado!)
TABELA B1.2 - FICHA DE CONTROLE DE INSTRUMENTAGAO
N° |Modelo, N/S | Sensib. Fungio | Certificado Data = Data Medida Observ.
[pC/g] de Calibr.# Calibr. = Instal. Isolacdo | (cabo #)
| [dim/a] [d/m/a] [GQ]
ACEO1| 2221D 10015 = 18,812 Ctrl CC-1982 22/04/14 15/10/14 N.A. Z577
NOTA: N.A. = Ndo Aplicavel.
B2 - LISTA DE FIGURAS
Figura N° ' Ensaio Ref. # Eixo Test ID Gréfico do Sinal de Controle
B2.1 01 X MFXRO01 Ok // 3h (Durabilidade)
B2.2 02 Y MFYRO02 Ok / 3h (Durabilidade)
B2.3 ! 03 p4 | MFZRO03 * Ok /7 3h (Durabilidade)
Nota 1: Ensaio realizado em duas etapas (Run1 e Run 2).
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Test Level, Q000
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Reference AMS: 8 350
Glipping 3.00 Sigma
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APENDICE C

FOTOGRAFIAS DA MONTAGEM DOS ESPE~CIMES SOBRE OS MEIOS
DE ENSAIO E DA INSTRUMENTACAO DE CONTROLE
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FOTO 01 - Vista geral com Amostras #01, #02, #03 e #04 montadas no adaptador de
vibracgao.

FOTO 02 - Detalhe do triedro de referéncia (X,Y,Z) utilizado na realizagso dos ensaios.
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/ = | RELATORIO DE ENSAIO N°-

|
INPE MINISTERIO DA CKENCIR, TECNOLOGIA € INOVACAO PA;:EO?Z'SS’:“O |
INSTITUTO NACIONAL D€ PESQUISAS €SPACIAIS c3 | 1 {

i

FOTO 04 — Detalhe da localizagao do acelerémetro de control

e ACEO1 para o ensaio no
eixo X.

Av dos Astronautas, 1758 - Caxa Postal 515 - CEP 12227-010 - S3o José dos Campos - SP - Tel (Oxx12) 3208-6262
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FOTO 06 - Detalhe da localizagéo do acelerometro de controle ACEQ1 para o ensaio no

eixo Y.

Av dos Astronautas. 1758 - Caxa Postal 515 - CEP 12227-010 - S50 Jose dos Campos - SP - Tel (Oxx12; 3208-6262
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FOTO 07 - Vista geral das amostras montadas, estando em configuragdo para o ensaio de
vibragéo/durabilidade aplicado no eixo Z.

FOTO 08 - Detalhe da localizacdo do acelerdmetro de controle ACEQ1 para o ensaio no
eixo Z.

Av dos Astronautas. 1758 - Caixa Postal 515 - CEP 12227-010 - Sao José dos Campos - SP - Tel (Oxx12) 3208-5262
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