METROLOGIA E INGENIERIA INVERSA



SOBRE NOSOTROS ‘

IMDE nace en 2005, como una empresa de manufactura y disefio de dispositivos de prueba y ensamble,
enfocados a la cadena de suministro automotriz.

: D )

Mision Vision 2020 Politica ambiental

Generar soluciones en medicion, Nuestra presencia en el sector Utilizar materiales de facil

automatizacion y manufactura, industrial es tres veces mas alta, reincorporacion a una
que brinden respuestas efectivas a por la diversificacion en la misma economia circular y brindar

las necesidades de nuestros proporcion de nuestros productos, L

. . . . . condiciones de
clientes y del sector industrial, con la mejora de nuestra capacidad - :

los mas altos niveles de calidad técnicay la tecnologia mas mantenimiento neqesarlas

requeridos, en un menor tiempo. avanzada en nuestra para prolongar la vida util.

infraestructura.



PRODUCTOS Y SERVICIOS

“F Metrologia e Ingenieria inversa

o o Dispositivos de prueba eléctrica, herrajes, contras de montaje y sub-ensamble
Q

Fabricacion de moldes, pulido de corazones, recuperacion de geometria, sistemas
de des-moldeo, electrodos al cobre berilio y dispositivos de fin de brazo

Calibradores, gauges, dispositivos de verificacion y Mecanizados de precision

q

ﬁg Integracion y automatizacion de procesos y lineas de produccion.

\



PRODUCTOS Y SERVICIOS ‘

Ingenieria inversa y metrologia

Medicion de pieza en sitio Certificacion segun la norma ISO 10036
Medicion por contacto Escaneo y modelado de superficies

Medicidn por escaneo




PRODUCTOS Y SERVICIOS |

Reporte dimensional con
modelo matematico 3d o
sin modelo,

ingenieria inversa,
escaneo 3d generador de
nube de puntos y reportes
dimensionales

y modelado de superficies.

(‘ / HEXAGON

METROLOGY
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VENTAS

ventas@imde.com.mx
722 764 96 96
7291072080
ID 32*7*39143
01 (722) 2742275

CONTABILIDAD Y ADMINISTRACION

administracionycontabilidad@imde.com.mx
01 (722) 2742275

www.imdemanufactura.com

CONTACTO

@

ad

SERVICIO AL CLIENTE

atencionclientes@imde.com.mx
722 523 69 67
ID 91*15*%55932
01(722) 2742275
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CERTIFICATE OF CALIBRATION

Roport
Number 20183-8077-UC
Issue date 27 March 2018
Cusntomer
Company Hexagon Matrology Maxico
Address
Bivd Isidoro Sepulveda #800-2 / Apodaca, NL 66833 (MX)
Phone «52 B1 8 3214530
Instrumaont
Type Articulated Arm Coordinate Measunng Machine (AACMM)
Seral number B525-7-8077-UC
Model BS25-T

Maasuring range 2500 mm
Callbration date 27 March 2019

Tests
Standard IS0 10360-12 : 2016

The mstrument kssed above wirs calibinled and lested under monitored and compensatad environmemal
conddons. using gauges that are troceabia to nabonal laboratones. Environmantal conditions during tha lests
and dantfication numbars for the instrument and gauges are repored below in this cartificate. The calibration
and tas! procaduras conformed (o 1S5S0 10380-12

Results

Probang parformance of the AACMM Pass
Articulation performance of the AACM Pass
Langth measunng performance of th AACMM Pass

Sea the last page of this certificale for detailed measureman resulls.

Accoeptance
We heraby certify thal the AACMM Ested above passed all acceptance tests. 27 March 2019

=y T AW

Operator -~ Gonzalez Inspector Prilip Climaco




CERTIFICATE OF CALIBRATION

Terms and definitions

AACMM Artculated Arm Coordinale Measuring Maching.

Measuring range  Diamater of the spharical volume within which an AACMM 15 capable of measunng
Specified by the manufaciurar

Cone Mechanical, kinamatic seat (nest) that repeatably holds the centar of a spharical surfacs
in & lixad posilion in space.

Artefact Calibrated, tracenble referance object (e.g. a bar with known length)

Pace Probing size error, tactile. Unabbroviated symbol 15 P see 1 Tes s

Peorm Prabing form error. tactile. Unabbreviated sYymbol (8 Prom s ez 1a At

Lo Articulated location emor, aclile. Linabbreviated SYMBol IS Loy ses dn T Ak

Er Length measurement arror. unidirectional. Unabbreviated symbol is E, ., 5 e s

MPE Maximum Permissible Error

Specification MPE for the relevant AACMM acceptance test, as specified by the manufacturar

Deviation Differonce betwean the calibrated value and the measured valus of the test artefact

Acceptance The performance af the AACMM is varified for each acceptance critena (probing size

arror, probing form efror, articulated location error, and length measurement error) The
ermor is not greater than the MPE spacified by the manufaciurer

Instrument calibrated

Type AACTMM

Brand Haxagon

Serial number 8525-7-0077-UC

Model B525-7

Measuring range 2500 mm

Probe 50mm length, 15mm ball

Environmental conditions
Temperature ("C)] 201

Gauge(s) used

Nomenclature Serial number Report number Calibration date Calibration due
Length bar arlafact 71131 21363 25 July 2018 25 July 2019
Sphers arefact HEXSPH50-01 HEXSPHSC-01 323800 20 October 2018 29 October 2019
Temp monitor CAL-266 TME-107460 16 Oclober 2018 16 Oclober 2018
Traceability

This centification Is raceable to national standards and labaratories via the gauges listed above.

“



CERTIFICATE OF CALIBRATION

Measurament results
The measuremeant resulls for each AACMM pccaplonee teat aro lisled balow

Symbal Specification Measure Resull
{mbtsrsviatad ) {mm) {mm) |Pass / Fadl)
Probing size emor, tacllle
Pow 0.012 0.007 Pass
Probing form arror, tactile
- 0.025 0.018 Pass
Anticulated location armor
Low 0.048 0.026 Pans

Langth measyreman! ammor, unidirectional
Eum 0.031 0.022 Pass
Langth Measurement Error, Unidirectional |
0.04 .
00 |
|
Q.02 .
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o.01
'é‘ 0 i . = ] ¥ .
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E |
g 001 e ' —a B |
oo
0.03
0048 4 —
o 250 500 50 1000 1250 1500 1750 2000
Lengths (mm)
— MPE ® Horzonial *« Diagonal ® Vortical

This is the acceptance les! lo determine length measuring performance per (SO 10360-12. The charl shows
the calculated error for the 105 length measurements defined in ISO 10360-12. The length measurement error

is the diffarence between the measured value and the calibrated value of the test length,

e = e




Hexagon Metrology Inc
3536 Seagate Way

H EXAG ON Oceanside, CA 92056
METROLOGY
Scanning System Verification Report

Toemparaturo: 205°C

Repoit numbs Scanning System: A57S-7.807T-UC

RCC {008 TREZS-TB07T-LIC - 19-07-518A Scanning Sensor: 1507518 Technician: Jgonzalez

Customer:  Hexagon Metrology Mexico  Description: Scanning System Accumcy Date of verification: 3/277201%
Scannei: RSE Laser Scanner

Mo cagoe Mestkagy In u-mﬁnMnmmd-hrm#-am:mdnimumrmmuncﬂmdmmawmmm i1 has hasn calitrafed
Wmﬂfﬂmmmmﬁmwufmlmmwmu‘ immdmmwrnnmwprmmwmmw
certdvate ahad nof be reproduced, garaot in full, without wriffen consent

ahoratores Hesagon Melrnlogy inc. guaily management ysium I8 IS09001: 2015 registered.  Thes
from Hexagon b ooy inc Lniess oihervss indicaifod (1 M9 (ETIRINY SACTOn The sl invalyes meaurng & cartiiod

System Model: 8525-7 System Accuracy Spec: 0048 mm
System Accuracy Attended: 0.031 mm
Gauge used:
Nomenciature Senal number Rapart numbar Calpravon date Gauge centficate enciosad
Cortifiod sphire 4392-23 169023 262019
Sphers ! @ 20% Sphere I @ 50% Sphere 3
1-2 [IED] 1-d AL 1-Z 00110
-3 (R k| iX=F]] . 1+3 :
-4 IR 3 (75 T4 D.007S
1-5 [ -5 n16E ;—i 1
2-3 0218 3.3 5 25k - LLLE
FEE G030 2-4 ey ] 2 anio7
i-5 00258 75 T 2-4 00163
doll R RE] 1-4 T £-5 0.0153
3-5 00177 3-5 DO148 2.2 '
T T 0100 5 i — —
MAX 0.0310 — WAX - 0133
[ YOO | 00189 | —§T00 | 05180 . S Y-
“Diamdev | -0.0130 Blamdev | -0.0152 | y
: Diam dev j
Lab Manager: _W

|







CERTIFICATE OF |
CALIBRATION

ISSUED BY TN UNITED KINGDOM, LTD \
DATE OF ISSUE 18 January, 2019
L CERTIFICATE NUMBER 168699

! Poage 1 al 1 pages H

TN UN|TED K'NGDDM, LTD , APDI‘O:HI Sig_naturn
Unit K, Downlands Busines Park. Lyons Farm £/ )~
Worthing, West Sussex. BN14 9LA e
Tel: +44 (0)1903 891200, Fax: +44 (0)1903 891220 | B.De Padova |
—

Customer Hexagon Metrology, INS Oside
3536 Seagato Way
Oceanside CA
92058 USA

Calibratad in: UK

Order No 435548

Date of Cslibration 18-Jan-19

Description; CMM Referance Ball

Part No NCAT-7-52013

Siza 25 400mm +0.5um Grade 10

Material Stainless 440C

Serial No 4393-86

|dent No -

Report The ball has been calibrated against the Laboratory Standards for diametar on
one plane(s) with the measured diameter(s), comecled for elastic compression
and expressed to the nearest 0.000 05mm given below, and for roundness on
one plane(s) with the results as given below

Plane | Corrected diamater (mm) Roundness (ym)
| | (LSC: Ar=)
A f - 2540035 | 0.06
B e , O - |

e e o = T ——

Roundness Uncertainty + 0.025pm (1n)

Uncartainty of Measurement £ 0.000 65mm

Equipment DIAMETER: Heidenhain ND2B81B + CTE001 Transducer @ 1N
ROUNDNESS Talyrond 73PC Roundness Analyser

Temperature: 200C+1°C

Traceabllity: To National Standards via Gauge Blocks serial no: 10054
For USA Ta NIST on Certificate No. 683/286258-17

This Laboratory is accredited In accordance with the recognised International Standard ISONEC 17025:2005. This
accreditation demonstrates technical competance for a defined scope and the operation of a laboratory quality
management system. (refer joint ISO-ILAC-AF communiqué dated Jan 2008)

The reported expanded uncertainty |s based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 85%. The uncertainty evaluntion has been carried oul In
accordance with UKAS requiremants.

This cenificats is issusd in accordance with the laboratory accreditation requirements of the Linited Kingdom Accreditabon
Sarvice i provides traceabliity of measurement to the S| system of units and/or to unils ol measurament realised al the
National Physical Laboratory or other recognised nalional standards laboratories This cerificate may nol be reproduced
ottier than in full, except with prior wrtten approval of the issuing laboratory
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N CERTIFICATE OF |

P~ ISSUED BY TN UNITED KINGDOM, LTD
U NN DATE OF ISSUE 6 February, 2019 |
“hilpi CERTIFICATE NUMBER 169923 |
0102 — — — :

Page 1 of 1 poges

_TN UNITED KINGDOM, LTD Approved Sianature |
Unit K. Downlands Business Park, Lyons Farm e PWA |
Worthing, West Sussox. BN14 9LA fediet/e e |
Tel: +44 (0)1903 891200, Fax: +44 (0)1903 891220 ~  B.De Padova '

Customer: Hexagon Matrology, Ins Oside
3536 Seagate Way,
Oceanside,
CA 92056, United States

Calibrated In UK.

Order No 435548 — A

Date of Calibration: 6-Feb-18

Description Modified Precision Ball (Matt Finish)

Part No NCAT-T-204094 k

Size 25.400mm <2 Spm Grade 25 /

Material: Tungsten Carbide c B

Serial No: 4392-23

Report: The ball has been checked against the Laboratory Standards for diameter on
one plane with the measured diameter, cormecled for elastic compression and
expressed to the nearest 0.000 05mm given below, and for roundness on one
plana with the resull 1o the nearest 0.1um, given below

Plane  Undeformed diameter (mm) Roundness (um) | Surface Finish (um)’
[ e (LSC: Ar =) (Ra) &
A ] 25.400 10 S 022 | 023 |

*NOTE Not UKAS Accredited but Induded for completeness and expressed to the nearest 0.1um

Uncertainty of Measurement: 4 0.000 25mm

Roundness Uncertainty: #0025 ym

Equipment Diameater Heidenhain ND281B + CT6001 Transducer @ 1N
Roundness:  Talyrond 73PC Roundness Analyser
Surface Finish: Form Talysurf Intra System

Temperature 20°C+ 1°C

Traceability To Natlonal Standards via Gauge Blocks serial no: 10054
ForUSA: To NIST on Certificate No: 683/289255-17

This Laboratory (s accredited in accordance with the recognised International Standard ISONEC 170252005 This
sccreditation demonsirates technical competence for a defined scope and the operation of a laboratory quality
management system (rafer joint ISO-ILAC-IAF communiqué dated 18 June 2005).

The reported expanded uncertainty (s based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with UKAS requiremants.

This certificate is msued in accordance with the lsbomiory accreditabion requiremenits of tha Linited Kingdom Accreditation
Sarvice. It provides traceabllity of measurement 1o recognised national standards, and to units of measurament realisaed at
ihe National Physical Laboralory of olher recognised notional standards laboratores, This certficate may nol be reproduced

olbwer than in full, except with prior writlen approval of the muing |sboratory
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