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ABSTRACT. The National Metrology Centre of Mexico (Centro Nacional de
Metrol ogia, CENAM has five years of formal operation. Wthin this
peri od, CENAM has installed four pressure |laboratories which allow to
carry out calibrations for the conplete pressure range of the Mxican
i ndustry needs. The four |aboratories that have been devel oped are:

a) vacuum (from high to | ow vacuum down to 1 x 10°° Pa).

b) barometric pressure (up to 120 kPa).

c) low pressure (up to 7 MPa in relative and absol ute nodes).

d) nedium and high pressure (up to 500 MPa).
In these |aboratories there have been set up primary standards, which
are the national standards for traceability, as well as working

standards for external calibration services.

This docunment presents the Mexican efforts been carried out to ensure
formal pressure netrology application and assure the traceability
chain for the quantity of pressure in Mxico. Ceneral results of the
conmparisons held and uncertainty of the pressure neasurenents
performed at CENAM are here presented as well as the classification of

the accredited secondary | aboratories in Mexico.
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1. I ntroduction.

Mexi co joined the Meter Convention
on 30th Decenber 1890, wth the
purpose of warranting wuniformty
and equi val ence in neasurenments for
t echni cal and conmer ci al

activities.

The National Accreditation System
was initiated on 9th June 1980. The
accreditation system is integrated
by CENAM t he secondary

| aboratori es and other experts.

CENAM was founded in July the 1st
1992. The Centre initiated
operations officially in April
1994. CENAM is a gover nnent
institution dependi ng on t he

M nistry of Conmerce and | ndustry.

The Force and Pressure Met r ol ogy
Division (at CENAM is the one
responsi bl e for the standards of
absol ute pressure, relative

pressure and vacuum

2. Pressure | aboratories.
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Deadwei ght bal ances for absolute
and relative pressure are used to
cover a nmeasuring range starting

from2,5 kPa up to 500 Mra.

In t hese | aboratories it is
possible to nmake neasurenents and
calibrations by cross floating or
direct conparison having gas or

liquid as pressure fluids.

2.1 Mercury Baroneter. CNM HG 6.

The new Mexican nercury baroneter,
called CNM HG 6, is a type U
mercury colum, with a nmeasuring
range from 1 kPa to 120 kPa of
absolute, relative and differenti al
pressure W th a nmeasuring

uncertainty (with k = 2) of =1 Pa.

Thi s nmer cury col um uses an
interferonetric Ilaser system to
nmeasur e t he hei ght di fference
generated by the unknown pressure.
The design nakes possible the
operation of the instrunent in
manual and automatic node. |In order
to inprove the operation of the

system and the stability of the
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measurenents, the original design

(which is Italian) was nodified.

3. Vacuum | aboratori es.

The transfer st andar ds vacuum
| aboratory has a measuring range

from 1 x 10°° Pa to 100 kPa by

using the direct conparison nethod.
The range is covered wth an
uncertainty of 0,001 R up to
+0, 000 05 R The standards used are
a spinning rotor gage [SRG (with a

5

measuring range from1 x 10 ° Pa up

to 1 Pa) and a set of three
capaci tance diaphragm gages [CDG
(with nmeasuring ranges of 1 Pa to

100 Pa, 100 Pa to 10 kPa and 1 kPa

to 100 kPa).

3.1 Medium and Hi gh Vacuum Primary
St andard. CNWM SEE- 1.

The new Mexican vacuum primary

st andard, cal l ed CNM SEE- 1, is
based on the static expansion
t echni que. The standard covers

medi um and high vacuum neasuring

ranges from 1 x lO'GPa to 1 x 103Pa

of absol ute pressure wth an
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estimated uncertainty (with k = 2)
from+0,008 R up to 0,000 5 R
The CNMSEE-1 consists of f our
vacuum chanbers of know vol unes.
Two small volumes of 0,5 L and 1 L
and two expansion chanmbers of 50 L
and 100 L, this vacuum standard is
the first LatinAnerica.

4. Accredited

Secondary Pressure

Labor atori es.

To guarantee the adequate national

traceability for industry, CENAM
offers calibration services, nmainly
to secondary | aboratori es. To
fulfil this activity in a better

way, t he pressure secondary
| aboratories have been classified
into three groups (according to
their standards used, environnmental
condi tions, type of wor k and
uncertainty of measurenments). Up to
now, t here are 21 secondary

pressure | aboratories accredited.

To ensure national honpgeneity, two
nat i onal compari sons have been

performed among the accredited
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secondary pressure |aboratories, Standard used for the Conparison.

with CENAM as the pilot |aboratory. —
Type: Di gi tal nanoneter.

Manuf act urer: METRON.

4.1 Conpari sons anong Pressure
Secondary Laboratori es. Measur enent 7 MPa (1 000 psi)
Two conparisons anong the pressure range: relative pressure.
secondary |aboratories in relative
Accur acy +0,001 F. S
pressure (7 MPa and 35 MPa) have
. . d ass: Resol ution, 7 kPa
been carried out . A digital '
di t (1 psi).
manoneter and a pressure bal ance (according to
(deadwei ght s) wer e used as manuf act urer)
conpari son standards, respectively. Oper at i on Air.
fluid:

The results obtained show that an

acceptabl e state of concordance has

4.1.2 Conparison up to 35 Mra.
been achi eved anong Mexi can

In this comnpari son al 4
secondary | aboratories.

| aboratories level | participated.

4.1.1 Conparison up to 7 Mra.

St andard used for the comnparison.
The wi dest spread neasurenent range

in i ndustry and secondary Type: Pressure bal ance

| aboratories is 7 MPa. The first (deadwei ght) .

nat i onal conmparison was nade in Manuf act urer: | AVETEK

this range. The conparison standard

Measur enent 0,7 MPa to 35 MPa
used had a zero derive of 20 kPa in

: 100 to 5 000 psi
a 10 weeks peri od. range: ( psi)

rel ative pressure.

In this conparison 6 secondary

| aboratories level Il participated.
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Accur acy +0, 000 25 R

d ass: from 10% to 90% of
(according to t he measuri ng
manuf act urer) | fange.

Qperati on Distilled water.

fluid:

4.2 Uncertainty Eval uation.
I'n or der to eval uat e t he
uncertainty of the nmeasurements

during calibrations and/ or
compari sons, secondary |aboratories
have to consider, at |east, the
foll owi ng sources of uncertainty:
Ref erence standard used for the
measur enent, including: effective
ar ea, masses, gravity
acceleration, fluid col um.

Measurenents repeatability.

Conpari son standard threshol d
(di scrimnation).
The calibration uncertainty is
eval uat ed by foll owi ng t he

recomendations of the Guide |SO
| EC- Bl PM O M./ TAGA/ WE3, 1995 “Cuide
to the Expression of Uncertainty in

Measurenment ”.
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5.1 nternational Conparisons.

In order to achieve international
honbgeneity, we have carried out

several international conparisons

with other National Laboratori es

(e.g. Germany {PTB}, USA {N ST},
France {BNM LNE}, China {NNM, SIM

{InterAmerican Metrol ogy Systen}).

One is now under way within SIM
havi ng CENAM as t he pi | ot
| aboratory, the neasuring range is
up to 100 MPa wusing oil as the

manonetric fluid.
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FI GURE 1. Mexi can nat i onal compari son anong secondary accredited

| aboratories, up to 7 Mra.

Pressure National Comparison (34,5 MPa)

Error = Uncertainty (kPa)
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FI GURE 2. Mexi can nat i onal compari son anong secondary accredited

| aboratories, up to 35 MPa.
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