’i' Z * ’

e - MEXICOo

A8 CENAM

CENTRO NACIONAL DE METROLOGIA FORCE AND PRESSURE METROLOGY DIVISION
FORCE AND TORQUE GROUP

The force and torque group is part of the Force and Pressure Metrology Division in the
Centro Nacional de Metrologia (National Metrology Center, CENAM, Mexico).

The activities in charge of this group are:

v'Calibration of high accuracy instruments (for Mexican secondary laboratories, mainly),
v'Advice in force and torque,

v'Research and development projects (for external clients and inside CENAM),
v'Training (courses, in-laboratory practical training),

v Assessment of technical capability,

v'Proficiency tests.

LABORATORIES.

The group is responsible for 3 laboratories:

» Dead weights force machines laboratory (Primary National Standards),
* Force transfer machines laboratory,

 Torque laboratory.



Dead weights force machines laboratory
(Primary National Standards).

In this laboratory force reference standards
are calibrated (e. g. force transducers, load
cells, proving rings). Three dead weight force
standard machines (DWFSM) are used as
our national standards: a) 50 N to 2 500 N; b)
500 N to 50 kN; c) 2 kN to 150 kN.

Their maximum relative expanded uncertainty
is 20 x 10, relative to the reading. All
machines have the capability for calibrations
in tension and/or compression.

o

2,5 kN DWFSM

150 kN DWFSM

Force transfer machines Laboratory.

In this laboratory, 3 force hydraulic transfer
machines (FHTM) are used - by the direct
comparison method - to calibrate load cells,
proving rings, dynamometers, Amsler
capsules and tensometers. The maximum
measurement range is 2 MN, for tension
and/or compression. The maximum relative
expanded uncertainty is 7 x 104, relative to
the reading.

From 2 MN and up to 5 MN, only
calibrations in compression can be
performed; with a maximum relative
expanded uncertainty of 25 x 104, relative
to the reading.

3 FHTM: 500 kN, 1 MN and 2MN



Torque laboratory

It is possible to calibrate torque meters,
torque transducers and torque wrenches
of different types. The measurement
range is from 1 N-m up to 2 kN-m, with a
maximum expanded relative uncertainty
of 5 x 104, relative to the reading. The
laboratory has dead weight torque
standard machines (DWTSM) and
torque transfer machines (TTM).

2kN-mTTM

20N-mTTM

2 kN-m DWTSM

1KN'-m DWTSM and TTM

In the near future, the laboratory will
expand its capabilities to a larger torques.
The maximum measurement range will
be increase up to 20 kN-m, with a
secondary reference torque standard
using a high accuracy torque transducer.
With this torque transfer machine (TTM),
by direct comparison, calibrations could
be performed.

4 ﬁﬁ‘lf

20kKN-mTTM



FORCE AND

v 3
i

TORQUE GROUP
Staff

DR. JORGE C. TORRES GUZMAN
Ph. D. (Mechanical Engineering),
M. Sc. (Mechanical Engineering),
B. Eng. (Mechanical and Electrical Engineering)
EXPERIENCE: 13 years
E-mail: jorge.torres@cenam.mx
Head, Force and Pressure Metrology Division

DANIEL RAMIREZ AHEDO
M. Sc. (Mechanical Engineering),
B. Eng. (Mechanical Engineering)
EXPERIENCE: 12 years
E-mail: dramirez@cenam.mx
Coordinator, Force and Torque group

ALEJANDRO CARDENAS MOCTEZUMA
B. Eng. (Industrial Engineering)
EXPERIENCE: 10 years
E-mail: acardena@cenam.mx

J. JESUS GALVAN MANCILLA
B. Eng. (Instrumentation and Process Control Engineering)
EXPERIENCE: 9 years
E-mail: jgalvanl@cenam.mx

FERNANDO MARTINEZ JUAREZ CALIXTO MORALES AGUILLON FERNANDO MARTINEZ MERA
B. Eng. (Mechanical Engineering) M. Sc. (Control and Automatization), University Superior technician in
EXPERIENCE: 8 years B. Eng. (Electronics Engineering) Computer Sciences.
E-mail: femartin@cenam.mx EXPERIENCE: 4 years Studies underway for B. Eng.
e-mail: cmorales@cenam.mx (Informatics Systems Engineering)

EXPERIENCE: 8 years
e-mail: fermarti@cenam.mx




PUBLISHED PAPERS
IN SPANISH:

Barrera Dominguez H. A., Torres Guzman J. C., Ramirez Ahedo D. A., Disefio del Patrén de Transferencia de
Par Torsional para Altos Alcances (20 kN-m). XX Congreso Nacional de Metrologia, Normalizacion y
Certificacion. Mérida, México. Octubre de 2005.

Torres Guzmén J. C., Ramirez Ahedo D., Presente y Futuro de la Metrologia de Fuerza y de Par Torsional en
Meéxico. Simposio de Metrologia 2004. Querétaro, México. Octubre de 2004.

Ramirez Ahedo D., Peschel D., Subias Juarez J. F., Torres Guzman J. C., Sistema de Referencia para la Medicion
de Par Torsional de Bajo Alcance (0,1 N-m a 10 N:m). Simposio de Metrologia 2004. Querétaro, México.
Octubre de 2004.

Cervantes Contreras J., Torres Guzman, J. C., Influencia del tiempo en celdas de carga de alta exactitud. XIX
Congreso Nacional de Metrologia y Normalizacion. Monterrey, México. Octubre de 2003.

Torres Guzman, J. C., Flores Martinez, F. J., Caracterizacion de Elementos Elasticos para la Medicion de
Fuerza. XVI11 Congreso Nacional de Metrologia y Normalizacion. Mexico, D. F. Septiembre de 2002.

Ramirez Ahedo D., Torres Guzman J. C., Disefio y Construccion del Patron Primario Nacional de Par Torsional
en México. Simposio de Metrologia. Querétaro, México. Mayo de 2001.

Galvéan J., Torres J. C., Ramirez D., Sistema de Control para el Patrén Nacional de Par Torsional. Congreso
Nacional de Instrumentacion, SOMI XV. MTE 1-1. Querétaro, México. Octubre de 2001.

Ramirez Ahedo D., Torres Guzman J. C., Sawla A., Determinacion de la Incertidumbre en la Calibracion de
Maquinas de Pruebas de Tensién y/o Compresion en México. IV Congreso Internacional y XVI Nacional de
Metrologia y Normalizacion. Guadalajara, México. Octubre de 2000.

Ramirez Ahedo D., Torres Guzman J. C., Determinacion de la Mejor Capacidad de Medicion de Maquinas y
Sistemas de Calibracion de Fuerza y su Clasificacion para Laboratorios Acreditados. XV Seminario Nacional
de Metrologia. ISN-0188-4328. Querétaro, Mexico. Octubre de 1999.

Torres Guzman J. C., Ramirez Ahedo D., Aseguramiento de la Calidad en las Mediciones de Fuerza. XV
Seminario Nacional de Metrologia. ISN-0188-4328. Querétaro, México. Octubre de 1999.

Torres Guzman J. C., Ramirez Ahedo D., Medicion Primaria de Par Torsional. XIV Seminario Nacional de
Metrologia. Aguascalientes, México. Agosto de 1998

Ramirez D., Torres J. C., Peschel D., Disefio y Construccion de un Sistema de Medicion de Par Torsional
Secundario en CENAM (México). Congreso Metrologia ‘96. La Habana, Cuba. Octubre de 1996.

Torres Guzmén J. C., Mida su Fuerza para Aumentar su Productividad. Congreso PROMET. Querétaro,
México. Noviembre de 1995.

Ramirez Ahedo D., Determinacion de la Incertidumbre en la Calibracion de Dispositivos Elésticos para
Medicion de Fuerza. Congreso PROMET. Querétaro, México. Noviembre de 1995.



IN ENGLISH:

Torres Guzman J. C., Ramirez Ahedo D., SIM Force Standards Comparison up to 10 kN. IMEKO TC 3 19th
International Conference on Force, Mass and Torque Measurements. Cairo, Egypt. February 2005.

Torres Guzman J. C., Peschel D., Ramirez Ahedo D., The Torque National Standard for 20 kN-m in Mexico.
IMEKO TC 3 19th International Conference on Force, Mass and Torque Measurements. Cairo, Egypt.
February 2005.

Galvan-Mancilla J., Torres-Guzman J. C., Automatic Control System for Torque National Standard. Journal of
Applied Research and Technology. Vol. 2, No. 1. Pages 54 — 61. April 2004.

Torres Guzman J. C., Sawla A., Ramirez Ahedo D., Force Standards Comparison between PTB (Germany) and
CENAM (Mexico). Joint International Conference on Force, Mass, Torque, Hardness and Civil
Engineering Metrology, IMEKO TC3/TC5/TC20. Celle, Germany. September 2002.

Li Qingzhong, Torres Guzman J. C., Ramirez Ahedo D., Force Standards Comparison between CENAM
(Mexico) and NIM (China). Simposio de Metrologia 2002. Querétaro, Mexico. May 2002.

Ramirez Ahedo D., Torres Guzman J. C., Cruz J. P., Saffar J. M., Force Standards Comparison between
Mexico and Brazil. 17th International Conference on Force, Mass, Torque and Pressure Measurements,
IMEKO TCa3. Istanbul, Turkey. September 2001.
Torres Guzman J. C., Ramirez Ahedo D., Dead Weight Force Machines comparison within the Interamerican
Metrology System. 17th International Conference on Force, Mass, Torque and Pressure Measurements,
IMEKO TCa3. Istanbul, Turkey. September 2001.

Torres J. C., Franco A., Mendoza J., Determination of the Masses’ Value and Uncertainty for the 150 kN Force
National Standard from CENAM Mexico. IMEKO TC3/APMF “98. Taejon, Korea. September 1998.

OTHER PUBLICATIONS IN SPANISH
Technical publications on sale at CENAM’s Library:

Ramirez Ahedo D. A., Torres Guzman J. C., Galvan Mancilla J. J., Metrologia de Par Torsional (Torque
Metrology). CNM-MMF-PT-002. Last edition 2005.

Torres Guzmén J. C., Ramirez Ahedo D. A., Céardenas Moctezuma A., Medicion y Calibracion de Fuerza
(Force Measurement and Calibration). CNM-MMF-PT-004. Last edition 2005.

For additional information, please consult our web page:

www.cenam.mx/fyp



