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1. FOREWORD

This report summarizes the results of the SQO-EV6 (Round 9) proficiency testing program on
the adequacy of specimens to resist specified severities of sinusoidal vibration. This program
is carried out under a simultaneous participation format, as described in clause A.2.2 of
ISO/IEC 17043: 2023 (Types of PT schemes).

South Quality conducted the testing program in March/April 2026 with the aim of assessing
the laboratory's ability to competently perform the designated tests.

2. ORGANIZATION

Program Coordinator: Lic. Esther Casas

Assistant Technician: Berenice Ferrel

Statistics: Lic. Manuel Tozaki

Supervision: Eng. Emiliano Medina
3. OBJECTIVE

The objective of this proficiency testing program is to visually and functionally inspect the
equipment under test, using the following standard:

Standard

IEC 60068-2-6: 2007

To verify this, electronic equipment has been selected.

Participants in this program have not been previously informed about the expected behavior
of the samples they receive.

As part of the usual practice of this program, three different sample combinations may be sent
to participants.

i. Sample A (PASS) + Sample B (PASS).
ii. Sample A (PASS) + Sample B (FAIL).
iii. Sample A (FAIL) + Sample B (FAIL).
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4. PARTICIPANTS

In the present round, 23 laboratories have participated with the following details:

CODE Country ISO 17025 accredited Results delivered
o1 Australia Yes Yes
02 Malaysia Yes Yes
03 Netherlands Yes Yes
04 France Yes Yes
05 Portugal Yes No
06 Argentina No Yes
07 France Yes Yes
08 Spain Yes Yes
09 Peru No No
10 Bangladesh Yes Yes
1" Chile Yes Yes
12 Germany Yes Yes
13 Spain Yes No
14 South Africa No Yes
15 Tirkiye Yes Yes
16 Germany Yes Yes
17 Thailand Yes Yes
18 Belgium Yes Yes
19 Italy Yes Yes
20 China Yes No
21 Brazil No Yes
22 Mexico Yes Yes
23 Finland Yes Yes
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5. HOMOGENEITY

A homogeneity study was conducted to verify the compliance of the samples with the
requirements of the IEC 60068-2-6 standard, using an ISO 17025-accredited laboratory.

Six batches, each consisting of 35 units of different electronic equipment, were prepared and
tested to assess the result homogeneity.

The control process followed ISO 33405: 2024, clauses 7.41.1 / 7.4.1.2. Stratified random
sampling was applied, and the samples were selected using random-number-generation
software.

The results of this test are presented below:

Size of each batch: 35 units
Tested samples from each batch: 8 units
Test conditions: 10-500Hz, 10m/s?, 1 oct/min, 3 axes, 15 min/axis

HOMOGENEITY OF RESULTS IN THE SAMPLES ANALYZED
DETERMINATION

BATCH: LEV3018

BATCH: LEV3019

BATCH: LEV3020

Visual inspection

YES

YES

YES

YES

YES

Functional performance NO

Size of each batch: 35 units
Tested samples from each batch: 8 units
Test conditions: 10-500Hz, 10m/s?, 1 oct/min, 3 axes, 15 min/axis

HOMOGENEITY OF RESULTS IN THE SAMPLES ANALYZED
DETERMINATION

BATCH: LEV3468 BATCH: LEV3469 BATCH: LEV3470

Visual inspection YES YES YES

Functional performance YES NO YES

Samples for this program are taken from the selected batches identified as LEV3020, and
LEV3468.

The analysis of the test data indicated that the selected samples exhibited sufficient
homogeneity for the program. Therefore, the results of participants identified as outliers
cannot be attributed to sample variability.
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6. SAMPLE INFORMATION
The following samples were sent for testing (Participant Code 21):

Batch: LEV3020
Sample ID: 21

Switching power supply
Characteristics: In: 110/220V; 50/60Hz; Class 1- Out: 12Vcc; BA; 60W

' Trademark: SIMALED

Model: 12V-5A(S)-60W
Batch: LEV3468
Sample ID: 21

ATX power supply
Characteristics: 220 V- 50Hz - 600W

‘ Trademark: ACONCAWA
Model: ATX 600 X 24 P 2S
7. IMAGES
SAMPLES
SOUTH
QUALITY
PROFICIENCY TESTING PROVIDER
Program: SQO-EV6 R9 Client: C125
Batch: LEV3020 Code: 21
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SAMPLES

T S S BN T

SOUTH
QUALITY

PROFICIENCY TESTING PROVIDER

ACinpat | 20V | impetCurent| 27A | Frogoency | SOHZ
DCvolnge | +5V +12v -2V 43V | vseasv
DCcurent | 134 1A 05A A | 1A
Volage Range) 475V -525V | 114v-126V] 108V-13v | 308v-35v | a7sv-525v

Program: SQO-EV6 R9  Client: C125

= S Batch: LEV3468 Code: 21

8. ASSIGNED RESULTS

The assigned results are obtained from the results reported by all participants (Consensus
values).

9. STATISTICS

The results must be treated as qualitative.

For qualitative results, the comparison will be made directly against the assigned results, so
any difference will be evaluated as Unsatisfactory.

The assessment involves assigning a compliance verdict (PASS or FAIL) to each verification
parameter (Visual and functional performance) carried out by each participant.

DSQ-015 -REV 08 - SQO-EV6 R9 FR 11682-21 7 of 30



10. PARTICIPANTS’ RESULTS

R e LEV3020 LEV3468
CODE Visual inspection Functional performance Visual inspection Functional performance
01 PASS PASS PASS PASS
02 PASS PASS PASS FAIL
03 PASS PASS PASS PASS
04 PASS PASS PASS PASS
06 PASS PASS PASS FAIL
o7 PASS PASS PASS PASS
08 PASS PASS PASS PASS
10 PASS PASS PASS PASS
1" PASS PASS PASS FAIL
12 PASS PASS PASS PASS
14 PASS PASS PASS FAIL
15 PASS PASS PASS PASS
16 PASS PASS PASS PASS
17 PASS PASS PASS PASS
18 PASS PASS PASS PASS
19 PASS PASS PASS PASS
21 PASS PASS PASS PASS
22 PASS PASS PASS PASS
23 PASS PASS PASS PASS
ASSIGNED RESULTS
LEV3020 LEV3468
Visual inspection Functional performance Visual inspection Functional performance
PASS PASS PASS PASS
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11. EVALUATION OF PERFORMANCE

Laboratory Code 01: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 02: The laboratory obtained UNSATISFACTORY result in the functional
performance verification of sample LEV3468. However, SATISFACTORY results were
obtained for the remaining parameters.

Laboratory Code 03: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 04: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 05: The laboratory did not send the results before the deadline.

Laboratory Code 06: The laboratory obtained UNSATISFACTORY result in the functional
performance verification of sample LEV3468. However, SATISFACTORY results were
obtained for the remaining parameters.

Laboratory Code 07: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 08: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 09: The laboratory did not send the results before the deadline.

Laboratory Code 10: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 11: The laboratory obtained UNSATISFACTORY result in the functional
performance verification of sample LEV3468. However, SATISFACTORY results were
obtained for the remaining parameters.

Laboratory Code 12: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 13: The laboratory did not send the results before the deadline.

Laboratory Code 14: The laboratory obtained UNSATISFACTORY result in the functional
performance verification of sample LEV3468. However, SATISFACTORY results were
obtained for the remaining parameters.

DSQ-015 -REV 08 - SQO-EV6 R9 FR 11682-21 9 of 30




Laboratory Code 15: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 16: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 17: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 18: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 19: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 20: The laboratory did not send the results before the deadline.

Laboratory Code 21: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 22: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

Laboratory Code 23: The laboratory obtained SATISFACTORY results in the verification of
all parameters.

12. CONCLUSIONS

The overall performance in the SQO-EV6 (Round 9) program, based on expected results from
the participating laboratories, was as follows:

- Participants Codes 01, 03, 04, 07,08, 10,12, 15, 16,17, 18, 19, 21, 22, and 23 have obtained
SUFFICIENT performance according to the expected results, and no action is required;

- Participants Codes 02, 06, 11, and 14 have obtained INSUFFICIENT performance in
comparison with the expected results and must take corrective action for the tests in which
their results differ from the expected values (see Appendix B).

The criteria used for the evaluation of the overall performance are the following:

e SUFFICIENT performance: No unsatisfactory results were obtained.

e INSUFFICIENT performance: An unsatisfactory result was obtained.
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APPENDIX A

A1 - PARTICIPANT DATA

Company: Luxparts S.A.

Laboratory: Laboratério de Ensaios Lightlabs
Country: Brazil

Client ID: C125

Contact person: Elisabete Minussi - Laboratory Analist - Team leader

(engenhariadetestes4pradolux@gmail.com )

A2 - INSTRUCTIONS

INSTRUCTIONS

. Environmental testing
PROGRAM: Test Fc: Vibracion sinusoidal
CODE: SQO-EVE
ROUND: 9
STANDARD: IEC 60068-2-6
COORDINATOR: Lic. Esther Casas

( ecasas@ptsouthquality.com )

D50-012 -REV 06 - SQO-EV6 RS9 February 2026 1ded
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1 - General

This document serves as a guide for managing the results of the SQO-EV6 (Round 9} program.

2 - Standard

IEC 60068-2-6: 2007

3 - Participant

LUXPARTS S.A.

Laboratdrio de Ensaios Lightlabs COREZE

4 - Tests involved

TEST

Verification of the adequacy of specimens to resist specified severities of sinusoidal vibration

5 - Samples

CODE SAMPLE QUANTITY

Switching power supply

In: 110/220V; 50/60Hz; Class 1 - Out: 12Vcc; SA; 60W
LEV3020-21 1
Trademark: SIMALED

Model: 12V-5A(S}-60W

ATX power supply

220V - 50Hz - 600W

LEV3468-21 1
Trademark: ACONCAWA

Model: ATX 600 X 24 P 28

6 - Notes

a) The deadline for the delivery of results is April 20, 2026.

b) Participants must submit the results using the usual report employed by their laboratory.

¢) The samples are to be handled as routine lab samples, with all testing, documentation, and reporting
adhering to IEC 60068-2-6.

d) Samples must be retained until the end of the program, which concludes with the submission of the final

report.
e) To review the results, the submission of images of the tests is appreciated. These images can be attached at
the end of this document or sent via email.

bsQ-012 - REV 06 - SQO-EV6 RO February 2026 2de9
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DSQ-015

7 - Test conditions

CODE CONDITION TEST SEVERITIES
10-500 Hz, 10 m/s?, 1 oct/min round-trip, 3 axes,
LEV3020-21 P d-off ' ! : 4
owered-a 15 min/axis effective (single-point control at fixing point, rigid horizontal mounting)
10-500 Hz, 10 m/s?, 1 oct/min round-trip, 3 axes,
LEV3468-21 Powered-off 15 min/axis effective (single-point control at fixing point, rigid horizontal mounting)

8 - Parameters to determine

CODE PARAMETERS RECOVERY / STABILIZATION PHASE PARAMETERS
{BEFORE VIBRATION) {AFTER VIBRATION) {AFTER RECOVERY)
- Visual inspection 2 hours at maximum load - Visual Inspection
LEV3020-21 -Voltage measurement -Input: 220V -50Hz - Voltage measurement
(After 15 minutes powered-on - No load) -Qutput: +12 V at 11 A (resistive load) (after recovery load)
- Visual inspection 2 hours at maximum load - Visual Inspection
LEV3468-21 -Voltage measurement -Input: 220V -50Hz - Voltage measurement
(After 15 minutes powered-on - No load) -Qutput: +12 V at 11 A (resistive load) (after recovery load)
DsQ-012 - REV 06 - SQC-EV6 R9 February 2026 3de9
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DSQ-015

PHOTOGRAPHS

Sample 1 — Sample Conditions and Positioning
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PROFICIENCY ESTING PROVIDER

X-Axis — Sinusoidal Vibration Curve
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Y-Axis — Sinusoidal Vibration Curve
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Z-Axis — Sinusoidal Vibration Curve
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Sample 2 — Sample Conditions and Positioning

G |20 | iy | s | g
oy
) iy SNEETeE
Rarge 43V S35V L inav- 126v] o v [ Sosv sy ey

eeSH £ e
=y & |

DSQ-012 -REV 06 - SQO-EV6 R9

February 2026

7de9

-REV 08 -

SQO-EV6 R9

FR 11682-21

17 of 30



PROFICIENCY ESTING PROVIDER

X-Axis — Sinusoidal Vibration Curve
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Y-Axis — Sinusoidal Vibration Curve
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A3 - PARTICIPANT RESULTS (TEST REPORT #3923)

lightlabs

@ unilumen
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lightlabs

Formuliria FORM-LAB-016
3 7
Relatéric de Ensaio Data da revisio: | 19/02/2026
Pagina: 2/33

Ne da solicitagio da ensaio: 3923

1. INFORMAGGES DO SOLICITANTE

Cienle Luxparls S, A | CNPJ: 28,865 523/0001-82
Endereco CEP: 37718252 | Rue Dr. Faulo Jorge Nader, " 356, DisL. Ind., Pecos de Caldos - MG
Solizitante Elsasete Minussi Contata +55133) 3729 6363

2. INFORMAGOES DO ENSAIO

Identifieagdio det emostra

Amoslra n®

o1

sobre a amostra

Maodelo

12 SAIS] B0V

Faor'canle

SIMALED

Apicacia
Fonte uminasa

Fonte de alimetagio craveada

Niio aslicdvel

Tensdo nom 1al V]

110,00/ 220,00

Descrigin da amastra

Amostra 1: Cor g LEV3020 21

Fonte de alimeatgio craveada

Entrada: 110220 ¥; 50760 Ha; Classe 1 - Saida: 12 Vag; § A; 66 W
M-z SIMALED

Modelo: 12V 34(5) 60W

finformagdes forecidas peio

[Amastra ne

InformagBes sobre a amastra
Wodzlo ATREOD % 24P 25
Faorcanic ACGNCAWA
Apicagin

Fonte de alimeatagio ATX

Fonle uminoss

Tensao nom aal ™

Nao a2licavel

Nao aslicivel

Deser g ds amuslra

Amoslra 2: Cddpo LEY 3848-21
Fonle de alimelagio ATX
2204 S0H: 600

Maca s ACONCAWA

Modelo: ATRE00 « 24 P 25

i

<+ lightlabs

farmagdes formecidas pein cliente)

Formulirio codigo: FORM-LA3-016
= Revisio: 7
lightlabs Relatdrio de Ensaio Data da revisio: | 15/02/2026
Pégina: 333

Ne da solicitacio de ensaio: 3923

Descrigho do ensaio

Objetivo do e1sa's

Acal za- 0 ensa 0 oo programa de prof ciéncla com cod go SO0-EVE (Rodada 9)
coordenads pela South Gua ity. O objetive da ensale do programa € averiFragio da
adiequagio das amostas sara «es st a 1'veis especificos de vibagio senodal

(Infarmagaes fomecias pelo

Ensaios rea zados

Local do ensaia

Teste de vioaséo seno dal

Lakoateio de E153°0s Light abs,

Metados anicades

Amoslra receaia em 06/01/2026
In'cio do esaio 04/04/2026
Firi t ensa’; 13/04/2026
Metodologta
D 520700 Gom © "equeride pela drograna de ensa o de ool e

» IEC BO0BS-2-6_Fd 7:2007-12 - Tesles ambienlais  Pacle 2-6: Tesles  “esle Fe:
W aragio fsencida )

Condgiies do cnsaio:

» Amasta desligada

» 10-500 Kz, 106 mys?, 1 octfmin {ida ¢ votal, 3 eios

» 13 minfeine sfetives (contrs ¢ om poate fnice no pente do Fragie, mentagem
nar'zontal rigida)

Requisilos 107 malvos

De azodo com & reque ido pelo arogra na de ensa o de orol T@acia:
Medidas anles da vite agiio:

- Inspeo visua

- Med gdo de Lersin (Aods L3 mitules energ sao  sen carga)
Fase e recuzerayio/ Eslak lagho [Azos 8 vibragio)

- 2 horas em e ga naxnma

- Enlrads: 2204 50 Hz

- Saida: 412 8 11A (8 -ga res sl va)

Paiime: s (Apds -ecuperagio)

~Inspegio visua
- Med g de tensio (a0ds carga de ecuperagio)

Documentes complementares

I LAR GIG_REV.GA Procedmentos na miguina de vib-agie
Descrigin oo arocsdiments ate-no: ESTe metarn & UM arocsdinents conalanenta’

agme 0 fo

ado narmativa, desc-cve o5 oroced mentos nara a correra ogcra

aqupamanta e realzagin do ensae, inchire a andlise o1 do e1saio, a controle
dos condl¢Bes amb entals, a5 verifizagBes funzonas e de segu-anga do equ samente,
2 lroca de € x05 & 0 posic onanento das a Toslras e sensores, bem oMo
aracedimento deta nado sara operar o equisamento & confgurar os pardmetros de
ensaio,

s

B e
P

lightlabs .

Formulério FORM-LAB-016
~ : 7
lightlabs Relatdric de Ensaio Data da revisso: | 13/02/2026
Pégina: 4/33
Ne da salicitaio da ansaio: 3923
3. RESULTADOS
2.1 WIBRAGAO SENDIDAL
3.1.1. Equipamentos
& materiais utilizados
Equipamento DMM Certificada de calibragio (35‘2:; Validade
Maguina de vibragao eletrodinamica  DMM 601 ¥L20240005803 25/07/2024  31/07/2029
Acelerdmetro— Input 1 DM 601 YL20240005803 25/07/2024  31/07/2029
Acelerdmetra = Input 2 DIM 601 YL20240005803 25/07/2024  31/07/2029
Termo-higrometro DMM 614 52435/25 | 53030/25  07/01/2025  31/01/2027
Multimetra digital DMM 207 BO156/25 24/06/2025 30/06/2026

Testador de carga eletronico

Mao aplicavel - - -

Suportes de fixacio

Hao aplicavel - - -

<+ lightlabs

Formulario [ cadigo: FORM-LAB-016
228 Revisio: 7
lighttabs Relatério de Ensaio | Data da revisdo: | 19/02/2026
| pagina: 533

Ne da solicitagdo de ensaio: 3923
312, Amostral
3121 Cond

1icals da amost-a

“

lightlabs .
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Formulério codigo: FORM-LA3-016
“ Revisio: 7
lightlabs Relatério de Ensaio | Data da reviso: | 19/02/2026
Pagina: 6/33

Ne da solicitagio de ensaio: 3923

Imagens 1 a 7: Condicdo inicial da amostra 01

A lightlabs .

Formulério Codigo: FORM-LA3-016
<+ Revis3o: 7
lightlabs Relatério de Ensaio | Data da revisfo: | 18/02/2026
Pégina: 8/33

Ne da solicitagio de ensaio: 3923

Imagem 8: Suporte de fixac4o da amostra

Imagem 8: Suporte com amostra fixada

5 lightlabs

DSQ-015 -REV 08 -

SQO-EV6 R9

Formulério Cadigo: FORM-LAS-016
= Revisiio: 7
lightlabs Relatdrio de Ensaio Data da revisio: | 19/02/2076
Pagina: 7433
Ne da solicitacdo de ensaio: 3923
3122 EsperTizaghes do ensg'o
Condigbas
Temperatura ambiente el 22,2040,88
Umidade relativa [ 55,60 £ 8,70
Pressia atmasférica [hPa] 874,002,532
Parimetros do ensaio
Frequéngia inicial [Hz) 10,00 £ 0,50
Frequéndia final [Hz] 500,00+ 0,50
Aceleragao [m/s]* 10,00+3,00%
Taxa de varredura [ogtfmin] 1,00 + 0,80
Fixos de vibragao X,YeZ
Tempa de ensaia por eixo [min] 15,00

Estratégia de controle

Controle em um ponto dnica no ponto de fixacio da amostra

Filtros dos sinais

Os sinais de medic3o & controle faram processados pelo sistema
i zando filtros digitais internos de condicionamento,

1. filtro passa-baixa fanti-aliasing)
2. processamento digital de sinal conforme configuragio padrao
do sistema
Nerhum filtro externa adicional foi aplicado

Pardmetros da amostra

Te icial de saida

Estada funcional no ensaio

1 12,2840 = 0,0088

a6 operacional

Parimetros do suporte

‘ Material

Ao |

| Peso aproximade

++lightlabs

[kel 1,96 ‘

Formulério Codigo: FORM-LA3-016
b3 Revisio: 7
lightlabs Relatdrio de Ensaio Data da revisio: | 19/02/2026
Pagina: 9/33

Ne da solicitagso de ensaio: 3923

3123, EspecificagBes de execugdo do ensaio - Eixo Y

Pardmetros iniciais do ensaio
Eixa de vibragio

Y

Localizag%o do sensor

Lateral do suporte

Imagem 10: Conjunto suporte/amostra instalado

Grafico 1: Perfil de ensaio

o {Aceleragio X Frequéncia)
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Ne da salicitacio de ensaio: 3923

Pardmetros finais do ensaic executado

Grafico 2; Perfil de ensaio final {Aceleragio X Fraquéncia)
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Formularia Codigo: FORM-LAB-016 Formulario Cédigo: FORM-LA3-016
P52 Revisdo: 7 P%a Revisio: 7
lightlabs Relatdric de Ensaio Data da revislo: | 19/02/2025 lightlabs Relatério de Ensaio Data da reviso: | 19/02/2026
Pagina: 10/33 Pégina: 11/33

Ne da solicitagso de ensaio: 3923
31.24.

Especificages de execugio do ensaio - Eixo X

s E— iniciais do ensaio
| Eixo de vibragao X |
‘ Localizag%o do sensor Lateral do suporte de fixacio i
N e —
. SR

Do B Qo e B B Qo e Suacow

Gréfico 3: Perfil de ensaio i

idrio {Aceleracio X Frequéncia)

+* lightlabs .

Formulario Codigo: FORM-LAB-016 Formulério Codigo: FORM-LA3-016
E%2 Revisdo: 7 e Revis3o: 7
lightlabs Relatdric de Ensaio Data da revislo: | 19/02/2025 lightlabs Relatdrio de Ensaio Data da reviso: | 19/02/2026
Pagina: 12/33 Pagina: 13/33
Ne da solicitacio da ensaio: 3923 Ne da solicitacio de ensaio: 3923
Pardmetros finais do ensaic executade 3.1.25. EspecificagBes de execugdo do ensaio - Eixo Z
g ol iniciais do ensaio

| Eixo de vibracao z |
\ Localizag%o do sensor Parte superior do suporte de fixagdo |

bt et St Grsrwen Go e B B e Baase Do

Grafico 4; Perfil de ensaio final {Aceleraciio X Fraquéncia)

Eervoscnni Gramean e Bstan Beeens B Baanmn B

Grafico 5: Perfil de ensaia intermediario {Aceleragao X Frequéncia)
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Formularia Codigo: FORM-LAB-016 Formulério Codigos FORM-LAB-D16
P52 Revisdo: 7 5 Revisfio: 7
lightlabs Relatdric de Ensaio Data da revisia: | 13/02/2025 lightlabs Relatdrio de Ensaio Data da revisio: | 19/02/2026
Pagina: 14/33 Pagina: 15/33
Ne da salicitacio de ensaio: 3923 Ne da solicitacdo de ensaio: 3923
Pardmetros finais do ensaio executado 3.1.26.  CondigBes finais da amostra
"I E— Parimetros de da amostra
Tempo de recuperagio [h] 2,00
Carga na entrada - Tensao v 220,00
Carga na saida - Tensdo 1 12,00
Carga na saida - Corrente (4] 5,00
h N ] Regra de deciss da
W—-—Nm Nao aplicavel, a 30do 4 P q de ensaio ¢ para aserem avaliados. Aregra
de decisiio ¢ em relagio a aprovacio do laboratdrio perante os demais participantes.
Condigdes finais da amostra
Condigaes da amostra 3o foi observado alteracbes nas condiées fisicas da amastra
Estado funcional Nia houve 30 no estado funcional da amestra
Tensao de saida V] 12,2890 0,088
- - o Py = - po P O conforme
R S D Sioen S B il Resultado 0 Nao conforme
Grafico 6; Perfil de ensaio final {Aceleragio X Fraquéncia) ®
Resumo do ensaio

Fai conduzido um ensaio de vibrag3o sencidal canforme a norma IEC 60068-2-6, com faixa de frequéncia de 10 a 500
Hz, aceleragio constante de 10 m/s* e taxa de varredura de 1 oct/min (ciclo ida e volta).
f b i digda na: i fixada rigic a0 horizontal, trol

em ponte tnica na ponte de fixagdo.
O pracedimento foi executado nas seguintes etapas:
1. Inspegio visual e verificagio funcional pré-ensaio da amostra
2. Ensaio de vibragio senoidal nos trés eixas ortogonais (X, ¥ e Z), com duragao de 15 minutas par eixo.
3. Procedimento de recuperago, no qual a amastra permaneceu operando sab carga méaxima por 2 horas.
4. Inspegdn visual e verificagdo funcional pos-ensaio da amostra
A0 final do ensaie, ndo foram danos visuais ou funcional da amosira.

L jrmrameces
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Formulério Codigo: FORM-LAB-016 Formulério Ccodigo: FORM-LAB-016
s Revisio: 7 Py s Revisio: 7
lightlabs Relatdrio de Ensaio Data da revisso: | 19/02/2026 lightlabs Relatério de Ensaio Data da revisso: | 19/02/2026
Pégina: 16/33 Pégina: 17/33

N2 da solicitagdo de ensaio: 3923 Ne da solicitacdo de ensaio: 3923

&
@

Imagens 13 a 20: Condicdo final da amostra 01
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Formuléria [ codigo: FORM-LAB-016
“% Revisio: 7
lighttabs Relatério de Ensaio | Data da revisso: | 18/02/2026
| pagina: 18/33

Ne da solicitacio de ensaio: 3923
3.13. Amostra2
3.1.3.1.  Condicbes iniciais da amostra

Y e B ddl

Imagens 21 a 24: Condigdo inicial da amostra 02

5 lightlabs

PROFICIENCY TESTING

Formulério Codigos FORM-LA3-016
= Revisfio: 7
lightlabs Relatdrio de Ensaio Data da revisdo: | 13/02/2026
Pagina: 19/33
Ne da solicitagio de ensaio: 3923
3132 EspecificagBes do ensaio
Condigtes ambientais
Temperatura ambiente [cl 22,60 0,88
Urniddade relativa ™l 51304870
Pressio atmosférica [hPa] £73,00+2,53
Parimatros o ensaio
Frequéncia inicial [Hz] 10,00 0,50
Frequéngia final [Hz] 500,00 £ 0,50
Aceleragio [mfs]* 10,00£3,00%
Taa de varredura [oct/min] 1,00+ 0,80
Eixos de vibragio X.¥el
Tempo de ensaia por eixo [min] 15,00

Estratégia de controle

Controle em um ponto unico no ponto de fixagio da amostra

Filtros dos sinais

Os sinais de medicao e controle foram processados pelo sistema
LabGenius, utilizando filtros digitais internos de condicionamenta,
incluinda:
1. Filtro passa-balxa fanti-aliasing)
2. Processamento digital de sinal canforme canfiguragao padrao
do sistema
Nerhum fitro externa adicional foi aplicada

+* lightlabs

T I — Formiulario TCsdigo” [ FORNFLABOTE
E24 Revisio: 7
lightlabs Relatério de Ensaio Data da revisio: | 19/02/2026
Pigina: 20/33
N? da solicitacio de ensaio: 3923
Desenho esquemitico das saidas da amostra
1 3
saiDA 1 M SAiDA9 SAIDA 14 SAIDA 18
saipa2 @ W saipa 10 L] u
EE | | saipa19 W
P i [
saipazl W SAiDA 15l o
LI | 2 4
sApacE W SAIDA 16 SAIDA 20
u | | saipa21 W
SAIDASH M sADA 11 saipa 17l n
SAIDA 6 W sAiDA 12
5
SAIDA 7 M sAiDA 13 -
SAiDA 22 SAIDA 23
saipac® W
HE B

Imagem 25: Esquema de identificagdo das saidas da fonte

lightlabs .

Formulério Codigo: FORM-LAB-D16
=% Revisdio: 7
lighttabs Relatério de Ensaio Dara da revisso: | 19/02/2026
Pagina: 21/33

Ne da solicitagio de ensaio: 3923

Parémetras iniciais da amestra
Saitla 1 3,2600 4 0,008%
Saida 2 3,2600 + 0,0086
Saitla 3 5,1700 4 0,008%
Saidla 4 5,1700 40,0088
Saida 5 5,1500 + 0,088
Saida 6 12,1300 £ 0,0088
Saida 7 12,1400 £ 0,0088
Saida 8 3,2600 + 0,0088%
Saida 9 3,2600 + 0,0088
Saida 10 -11,5100 £ 0,0088
Saitla 11 5,1700 4 0,008%

Tensha inicial [v] Saida 12 5,1700 40,0088
Saida 13 5,1700 + 0,0088
Saida 14 12,1400 £ 0,0088
Saida 15 51700 0,0088
Saida 16 12,1400 t 00088
Saida 17 5.1700 £ 0,0088
Saida 18 12,1400 £ 0,0088
Saida 19 5,1700 + 0,008%
Saida 20 12,1400 £ 0,0088
Saida 21 5,1700 + 0,0088
Saida 22 12,1400 £ 0,0088
Saida 23 12,1400 £ 0,0088

Fstado funcional no ensaio

Wao operacional
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Formulario [ cadigo: FORM-LAB-016
P Revisko: 7
lighttabs Relatério de Ensaio | Data da revisso: | 18/02/2026
| pagina: 2/33
Ne da solicitagdo de ensaio: 3923
Pardmetros do suporte
[ Material Ag0 |
| Peso aproximado [kel 421

Imagem 26: Suporze de fixagdo da amostra

Imagem 27: Suporte com amosira fixada

5 lightlabs

Formulario Codigo: FORM-LAB-016
> Revisdo: 7
lightlabs Relatdric de Ensaio Data da revisgo: | 13/02/2025
Pagina: 2433

Ne da salicitacio de ensaio: 3923

Pardmetros finais do ensaio executade

I JE—

Y ESTING
Formulério | codigo: FORM-LA3-016
<~ Revisio: 7
lightlabs Relatério de Ensaio Data da reviso: | 19/02/2026
| Pagina: 23/33
Ne da solicitagio de ensaio: 3923
3133, Especificages de execucio do ensaio - Eixo Y
Parimetros iniciais do ensaio
| ixo e vibracio ¥
| Localizagio do sensor Lateral do suporte
Imagem 28: Conjunto suporte/amostra instalado
b 4
s

Ernmmese Qe Qiied Dt Basvien Beanon’ Dhenme geasien

Grafico 7: Perfil de ensaia intermediario {Aceleragao X Frequéncia)

4 lightlabs

Formulario [ cadigo: FORM-LAB-016
“ Revisio: 7
lighttabs Relatdrio de Ensaio | Data da reviso: | 19/02/2026
| pagina: 25/33

Ne da solicitagio de ensaio: 3923
3134, Especificagdes de execugdo do ensaic — Eixo X
Parimetros iniciais do ensaio
Eixo de vibracio X

| Localizago do sensor

Lateral do suporte

LI

Grafica 8: Perfil de ensaia final Aceleragio X Frequés
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Imagem 29: Conjunto suporte/amostra instalado

Grafico 9: Perfil de ensaio intermedidrio {Aceleragéo X Frequéncia)
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Formulario Codigo: FORM-LAB-016
=& Revisdo: 7
lightlabs Relatdric de Ensaio Data da revisgo: | 13/02/2025
Pagina: 26/33

Ne da salicitacio de ensaio: 3923

Pardmetros finais do ensaic executado

e

e

Grafiea 10: Perfil de ensaio final (Aceleragho X Frequéncia)

<*lightlabs

PROFICIENCY ESTING
Formulério | codigo: FORM-LA3-016
<~ Revisio: 7
lightlabs Relatério de Ensaio Data da reviso: | 19/02/2026
| Pagina: 27/33
Ne da solicitagio de ensaio: 3923
3135  Especificages de execucio do ensaio - Eixo Z
Parimetros iniciais do ensaio
| ixo e vibracio z
| Localizagio do sensor Parte superior do suporte de fixagdo
Imagem 30: Conjunto suportafamostra instalado
n P
\ s

Eervceicnn Gramemn Groma Busan Beems Branse Branmn S

Gréfico 11: Perfil de ensaio intermediario (Aceleragao X Frequéncia)
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E%2 Revisdo: 7
lightlabs Relatdric de Ensaio Data da revisio: | 19/02/2026
Pagina: 28/33
Ne da salicitacio de ensaio: 3923
Pardmetros finais do ensaio executado
. J——
/
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Formulério Codigo: FORM-LAB-016
i Revisdio: 7
lightlabs Relatdrio de Ensaio Data da revisdo: | 13/02/2026
Pagina: 29/33
Ne da solicitacdo de ensaio: 3923
3136 CondicBes finais da amostra

Parimetros de recuperacio da amostra

Tempo de recuperagio [h] 2,00

Carga na entrada - Tensio vl 220,00

Carga na saida - Tensdo v] 12,00

Carga na saida - Corrente (] 11,00
Regra de deciss da

N3 aplicdvel, a s0da d P q de ensaio & aserem avaliados. A regra

de decisiio ¢ em relagio a aprovacio do laboratdrio perante os demais participantes.

Condigbes finais da amostra

Condigaes da amostra

3o foi observado alteraces nas condicées fisicas da amostra

Estado funcional

Naa foi observada alteracges funcionais na amastra

Grafico 12: Perfil de ensaio final (Aceleracio X Frequéndia)
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Saida 1 3,2850 + 0,0088
Saida 2 3,2850 + 0,0088
Saida 3 5,1310 + 0,008
Saida 4 5,1200 £ 0,0088
Saida 5 5,1590 + 0,0088
Saida & 12,1400 = 0,0088
Saida 7 12,1420 1 00088
Saida & 3,2880 + 0,0088
Saida 9 3,2840 + 0,0088
Saida 10 -11,5140 40,0088
Saida 11 5,1920 + 0,0088
Tens3a final W] Saida 12 5,1920 + 0,0088
Saida 13 5,1920 £ 00088
Saida 14 12,1600 20,0088
Saida 15 5,1960 + 0,0088
Saida 16 12,1610 = 0,0088
Saida 17 5,9500 + 0,0088
Saida 18 12,1630 = 0,0088
Saida 19 5,1960 + 0,005
Saida 20 12,1640 1 0.0088
Saida 21 5,1970 + 0,0088
Saida 22 12,1640 4 0,0028
Saida 23 12,1660 20,0088
Resultade O Cenforme
+* lightlabs s
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Formulario Codigo: FORM-LAB-016 Formulério | cedigo: FORM-LAB-016
P52 Revisdo: 7 P%a Revisio: 7
lightlabs Relatdric de Ensaio Data da revisfo: | 13/02/2026 lightlabs Relatério de Ensaio | Data da revisgo: | 13/02/2026
Pagina: 30733 | Pagina: 31/33
Ne da solicitacio da ensaio: 3923 Ne da solicitacio de ensaio: 3923

0 Néo conforme |

= \

Resumo do ensaic
Foi canduzido um ensaio de vibragdo senoidal canforme a norma IEC 50065-2-6, com faixa de frequéncia de 10-a 500
Hz, aceleragdo constante de 10m/s? e taxa de varredura de 1 oct/min (ciclo ida e volta),
A amostra foi submetid dicsa nso fixada rigi posican horizontal, com controle
em ponto tnica no panto de fixagio,
0 procedimenta foi executado nas seguintes etapas:
1. Inspecaa visual e verificacsa funcional pré-ensaio da amostra.
2. Ersaio de vibracio seroidal nos trés eixos artogonais [X, ¥ e 2), com duragio de 15 minutas par eixo
3. Procedimenta de recuperacin, no qual a amastra permaneceu aperanda sob carga méxima por 2 haras.
4. Inspecac visual e verificagaa funcional pds-ensaio da amastra.
Ao final do ensaio, néo foram observados danos visuais ou degradagéo furcional da amostra.

R ———— Imagens 31 a 36: Condig3o final da amostra 02
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Formulario Codigo: FORM-LAB-016
p%s Revisdo: 7 Formulirio Cédigo: FORM-LAB-016
lightlabs Relatdric de Ensaio Data da revisio: | 19/02/2026 P2 Revisdo: 7
Pagina: 32/33 lightlabs Relatdrio de Ensaio Data da revisdo: | 19/02/2026
Ne da salicitacéio de ensaio: 2923 Pagina; 33/33
4. CONSIDERAGOES FINAIS N2 da solicitagdo de ensaio: 3923

Reprodugio do documento
A reprodugio deste documento somente podera ser feita na integra & com autorizagio prévia do laboratdrio.

‘Amostra ensaiada
A amostra foi fornacida pelo cliente e seus resultados se aplicam apenas a amastra conforme recabida,

Os resultados
A validade dos rasultados dos ensaios estd restrita a um perfodo de 1 ano, a partir da data de sua realizagio.

Ds itens dos documentos normativos de referéncia deste relatario nfio descritos comao resultados nido foram salicitados.
pela requerente ou 3o fazem parte do escapo de acredizagio do labaratério.

Incerteza de medicio
Nao foi considerada a incerteza de medicéo para o relato dos resultados.

Observagies ou desvios referentes ao ensaio
Nenhuma observagio complementar,

es e interpretagbes
Menhum relato para esses resulzadas.

Provedores externos
Wao foi necessério o usa de externos para a realizacio deste ensaio.

Emenda ao relatéric
Menhuma emenda.

Informagdes adicionais
Nenhuma informagda adicional.

RESPONSAVEIS PELAS ANALISES

Responsavel
Elisa Otharo Scarcella Nahas

Signatdric autorizado
Sabrina Casagrande Souza

Final do Relatdrio de Ensaio

Este relatdrio foi aprovado eletronicamente por signatdrio autorizado.
Afteragdes posteriores somente mediante emissao de novd revisdo.

Pogos de Caldas, 13 de abril de 2025.
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