. .
ZURICH L4BORATORIO ZURICH DE CALIBRA cAo

PRESSAO & TEMPERATURA

Laboratério ZURICH de calibragao - REDE BRASILEIRA DE LABORATORIOS DE CALIBRACAO (RBC).
Laboratorio de Calibragao acreditado pela Cgcre de acordo com a ABNT NBR ISO/IEC 17025, sob o nimero CAL 0561.

CERTIFICADO DE CALIBRACAO:

CALIBRATION CERTIFICATE: N°LP - 25944 /2024

gi”‘:'t’;‘:ner FAMABRAS INDUSTRIA DE APARELHOS DE MEDICAO LTDA I
Endereco: 4 Do ACO ITAQUAQUECETUBA - SP EGMABRA
Adress: U, €O, 658 - ITAQUAQU UBA - Industria de aparelhos de medigio LTDA
Solicitante: 0 MESMO
Requester:
Descrig¢ado do Instrumento : // Description of the instrument:
- n . P o.

Instrumento: Manémetro Digital Fabricante: ZURICH Orde.m de Servigo N°: 7971 /2024
Instrument: Manuf: Service Order:

. °Série: ifi 30-
Modelo: Z.10.B5A 128 N°Série: ID/9510/02/2022 Identificagdo: 5,
Model: Serial Number: Identification:
Faixa de Indicagao: , , 1 4 /cm= Faixa de Calibragao: , , 40 or/ome Resolugdo: 4 451 ygtrom?
Indication Range: Calibration Range: Resolution:

Condig¢ées ambientais da calibragdo: /Environmental calibration condition:

Local da Calibragao: / Calibration Location:

Temperatura: 20°C +2°C Umidade Relativa: 55 o, 50 9 Pressdo Atmosférica: g5 73 mbar Laboratério da ZURICH
Temperature: Relative Humidity: Atmospheric pressure:
Padrao (6es) Utilizado ( S ) na calibragdo: // Standards used for calibration:
Cadigo // Code Descrigéo // Description Rastreabilidade // Traceability Ne Certificado // Certificate number Préxima calibragao // Next calibration
BAL-04 Balanga de Press&o Pneumética FLUKE /EUA - A2LA 1599.01 1500372659 margo-29

Procedimento de Calibragao: / Calibration Procedure:

A calibragéo foi realizada pelo método comparativo com um Padr&o do laboratério ZURICH, na sua posig¢&o de trabalho e utilizando o procedimento:

The calibration was achieved by the comparative method with a ZURICH standard gauge, in its working position and using procedure:

RESULTADOS DA CALIBRACAO: / Calibration Results:

PL7.2-01rev.02

Valor de Referéncia( Padrao ) Valor Indicado (teste): Incert d Fator d Graus de
Reference values ( Standard ) Value indicated (Test) in: kgf/cm2 nee ?z? e a orA e . Liberdade
. Medicao Abrangéncia )
o efetivo
3 . é s Primeiro ciclo // First cicle Segundo ciclo // Second cycle Measurrter'n:nt Ct:vetrage Effective
@ g < kgf/cm? uncertainty actor Degrees of
I~ =
- }% - KPa ™ N a5 J kgf/cm? K freedom (Veff)
oL S
g = -g 5 w0 0 0,000 0,000 0,000 0,000 ooo0 | - | @ |
= 3 <t
= § '7; 8 2 g‘ 49 0,500 0,499 0,498 0,498 0,498 0,001 2,08 34
=R =1 I3
% % < 5"; ; . 147 1,500 1,498 1,498 1,498 1,498 0,001 2,00 oo
=
= % g % ) 3 294 3,000 2,997 2,997 2,997 2,996 0,001 2,08 34
=
; é L §. E (?7 392 4,000 4,001 4,001 4,001 4,000 0,001 2,08 34
Q
; § 13 8 < 490 5,000 5,002 5,002 5,002 5,001 0,001 2,08 34
=21 =
"g § ‘_5 =t 588 6,000 6,003 6,003 6,003 6,003 0,001 2,00 oo
— 5 Tg % 686 7,000 7,002 7,002 7,002 7,001 0,001 2,08 34
: 785 8,000 8,002 8,002 8,002 8,001 0,001 2,08 34
© 883 9,000 9,000 9,000 9,000 9,000 0,001 2,00 oo
981 10,000 10,001 10,001 10,001 10,001 0,001 2,00 oo
CARACTERISTICAS METROLOGICAS APRESENTADAS EM RELACAO A AMPLITUDE DA FAIXA DE INDICACAO:
METROLOGICAL CHARACTERISTICS PRESENTED IN RELATION TO THE RANGE OF INDICATION:
Erro Fiducial Repetibilidade Histerese Incerteza Fator de converssao para o Sl.
Fiducial error Repetitiveness Hysteresis uncertainty conversion Factor
0,004 kgf/lcm? 0,001 kgf/cm? 0,001 kgf/cm? 0,001 kgf/cm? _ B
0,04 % 0.01 % 001 % 0,01 % 1kPa = 0,0101971 kgffem
Observagées / Notes:
1- 0sresultados deste certificado de calibracdo referem-se somente ao instrumento calibrado.
The results of this calibration certificate refers only to the calibrated instrument.
9. Este certificado de calibragdo pode ser reproduzido somente por inteiro, sendo proibida sua reprodugéo parcial.
This calibration certificate may only be reproduced in its entirety and its partial reproduction is prohibited.
A incerteza expandida de medicéo relatada é declarada como a incerteza padréo de medicGo,mutiplicada por um fator de abrangéncia k, o qual para uma distribuigéio t com Veff Graus de liberdade efetivos corresponde a uma probabilidade de géncia de 95%.A

3 - incerteza padréo de medigéo foi determinada de acordo com a publicagdo EA-4/02.

The expanded uncertainty of reported measurement is declared as a standard measurement uncertainty, mutiplied by a coverage factor k, which for a t distribution with Veff effective degrees of freedom corresponds to a coverage probability of 95 % .The standard

measurement uncertainty was determined according to publication EA-4 /02 .

4 A validade da calibragdo do instrumento deve ser estabelecida pelo usuario.

The instrument calibration expiration should be established by the user.

5 - Pontos de Calibragdo conforme solicitado pelo cliente

Data da calibragéo / Date of calibration Data da emisséo / Emission date
25 Abril 2024 25 Abril 2024

Rua Serra da Piedade, 183 - Vila Prudente - Sdo Paulo - SP - Brasil / CEP: 03131-080

Assinado de forma
EDENILSON digital por
LOURENCO DA Egi’;’é‘sgg oA
CUNHA:31512 cunmaz1512897892
897892 Dados: 2024.06.13

08:54:58 -03'00"

Edenilson L.da Cunha
Signatario Autorizado

Folha / Sheet: 1/1
Este Certificado atende aos requisitos de acredita¢do da Cgcre, que avaliou a competéncia do laboratério e comprovou sua rastreabilidade a padrdes nacionais de medida (ou ao sistema internacional de

ZURICH INDUSTRIA E COMERCIO LTDA

Tel: 55 (11) 2020-8080 / Fax: 55 (11) 2965-9202 / Site: www.zurichpt.com.br / e-mail: laboratorio@zurichpt.com.br




CALCULO INCERTEZA EXPANDIDA COM CURVA DE CALIBRAGAO

PL-27

VVC 1° CARREGO 1° DESCARREGO 2° CARREGO 2° DESCARREGO cerTIFicabo Ne LP-25944

0 0,0000 0,0000 0,0000 0,0000 INC.DO PADRAO 0,01 %

0,5 0,499 0,498 0,498 0,498 K= 2

1,5 1,498 1,498 1,498 1,498 UNIDADE kgf/cm?

3 2,997 2,997 2,997 2,996 FAIXA 10,0000

4 4,001 4,001 4,001 4 B 0,999679231

5 5,002 5,002 5,002 5,001 A 0,001302046

6 6,003 6,003 6,003 6,003 CORR. | 0,999999891

7 7,002 7,002 7,002 7,001 CURVA : Y=A+BX

8 8,002 8,002 8,002 8,001 incerT.paprio - 0,001000000 kgf/cm2

9 9 9 9 9

10 10,001 10,001 10,001 10,001

y ycalc Desvio Desvio? Pref Pref?

0,0000 0,0000 1 0,0000 0,001302046 0,001302046 1,69532E-06 0,0000
0,5000 0,4990 2 0,4990 0,500141982 0,001141982 1,30412E-06 0,5000
1,5000 1,4980 3 1,4980 1,498821534 0,000821534 6,74918E-07 1,5000
3,0000 2,9970 4 2,9970 2,9973407 0,0003407 1,16077E-07 3,0000
4,0000 4,0010 5 4,0010 4,001018648 1,8648E-05 3,47748E-10 4,0000
5,0000 5,0020 6 5,0020 5,001697558 0,000302442 9,14713E-08 5,0000
6,0000 6,0030 7 6,0030 6,002376468 0,000623532 3,88793E-07 6,0000
7,0000 7,0020 8 7,0020 7,001056019 0,000943981 8,911E-07 7,0000
8,0000 8,0020 9 8,0020 8,00073525 0,00126475 1,59959E-06 8,0000
9,0000 9,0000 10 9,0000 8,998415122 0,001584878 2,51184E-06 9,0000
10,0000 10,0010 11 10,0010 9,999094032 0,001905968 3,63272E-06 10,0000
0,0000 0,0000 12 0,0000 0,001302046 0,001302046 1,69532E-06 0,0000
0,5000 0,4980 13 0,4980 0,499142303 0,001142303 1,30486E-06 0,5000
1,5000 1,4980 14 1,4980 1,498821534 0,000821534 6,74918E-07 1,5000
3,0000 2,9970 15 2,9970 2,9973407 0,0003407 1,16077E-07 3,0000
4,0000 4,0010 16 4,0010 4,001018648 1,8648E-05 3,47748E-10 4,0000
5,0000 5,0020 17 5,0020 5,001697558 0,000302442 9,14713E-08 5,0000
6,0000 6,0030 18 6,0030 6,002376468 0,000623532 3,88793E-07 6,0000
7,0000 7,0020 19 7,0020 7,001056019 0,000943981 8,911E-07 7,0000
8,0000 8,0020 20 8,0020 8,00073525 0,00126475 1,59959E-06 8,0000
9,0000 9,0000 21 9,0000 8,998415122 0,001584878 2,51184E-06 9,0000
10,0000 10,0010 22 10,0010 9,999094032 0,001905968 3,63272E-06 10,0000
0,0000 0,0000 23 0,0000 0,001302046 0,001302046 1,69532E-06 0,0000
0,5000 0,4980 24 0,4980 0,499142303 0,001142303 1,30486E-06 0,5000
1,5000 1,4980 25 1,4980 1,498821534 0,000821534 6,74918E-07 1,5000
3,0000 2,9970 26 2,9970 2,9973407 0,0003407 1,16077E-07 3,0000
4,0000 4,0010 27 4,0010 4,001018648 1,8648E-05 3,47748E-10 4,0000
5,0000 5,0020 28 5,0020 5,001697558 0,000302442 9,14713E-08 5,0000
6,0000 6,0030 29 6,0030 6,002376468 0,000623532 3,88793E-07 6,0000
7,0000 7,0020 30 7,0020 7,001056019 0,000943981 8,911E-07 7,0000
8,0000 8,0020 31 8,0020 8,00073525 0,00126475 1,59959E-06 8,0000
9,0000 9,0000 32 9,0000 8,998415122 0,001584878 2,51184E-06 9,0000
10,0000 10,0010 33 10,0010 9,999094032 0,001905968 3,63272E-06 10,0000
0,0000 0,0000 34 0,0000 0,001302046 0,001302046 1,69532E-06 0,0000
0,5000 0,4980 35 0,4980 0,499142303 0,001142303 1,30486E-06 0,5000
1,5000 1,4980 36 1,4980 1,498821534 0,000821534 6,74918E-07 1,5000
3,0000 2,9960 37 2,9960 2,996341021 0,000341021 1,16295E-07 3,0000
4,0000 4,0000 38 4,0000 4,000018969 1,89688E-05 3,59814E-10 4,0000
5,0000 5,0010 39 5,0010 5,000697879 0,000302121 9,12773E-08 5,0000
6,0000 6,0030 40 6,0030 6,002376468 0,000623532 3,88793E-07 6,0000
7,0000 7,0010 41 7,0010 7,00005634 0,00094366 8,90495E-07 7,0000
8,0000 8,0010 42 8,0010 7,99973557 0,00126443 1,59878E-06 8,0000
9,0000 9,0000 43 9,0000 8,998415122 0,001584878 2,51184E-06 9,0000

10,0000 10,0010 44 10,0010 9,999094032 0,001905968 3,63272E-06 10,0000
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0,0000
0,1000
0,2000
0,3000
0,4000
0,5000
0,6000
0,7000
0,8000
0,9000
1,0000

Ucm2

9,10115E-08
7,88172E-08
5,83545E-08
3,74753E-08
3,00992E-08
2,79578E-08
3,1051E-08
3,93789E-08
5,29414E-08
7,17385E-08
9,57703E-08

0,001302046 0,001302046 0,001302046
0,500141982 0,499142303 0,499142303
1,498821534 1,498821534 1,498821534
2,9973407 2,9973407 2,9973407
4,001018648 4,001018648 4,001018648
5,001697558 5,001697558 5,001697558
6,002376468 6,002376468 6,002376468
7,001056019 7,001056019 7,001056019
8,00073525 8,00073525 8,00073525
8,998415122 8,998415122 8,998415122
9,999094032 9,999094032 9,999094032

Ucm? (max)

9,67703E-08 kgf/lcm?

UC= 0,000588022

U= 0,011760448 %

0,001302046
0,499142303
1,498821534
2,996341021
4,000018969
5,000697879
6,002376468

7,00005634

7,99973557
8,998415122
9,999094032

INCERTEZA =

0,01

%

82

Soma Pref?
Soma Pref
(Soma Pref)?

D
S2a
S?%b
ra,b
ua
ub

1,22919E-06
1530

216
46656
20664
9,10115E-08
2,61733E-09
-0,832495122
0,000301681
5,11598E-05

82

Soma Pref?
Soma Pref
(Soma Pref)?
D

S2a

S

ra,b

ua

ub

1,22919E-06
1530
216,0000
46656

20664
9,10115E-08
2,61733E-09
-0,832495122
0,000301681
5,11598E-05
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