Anexo |: Equipamiento

1. Equipamiento del sistema de medicién

El equipamiento consiste de una camara CCD con su Optica, filtro y sistema de
iluminacién laser. Ademas incluye una estacion lineal de traslacion (ELT) de alta
precision y su control. Sobre el carro de la ELT se situan los diferentes componentes.
En la Figura 2, se muestra una imagen del equipamiento.

o Camara: Modelo PL-A471, de la marca PixeLinck.

o Lente cAmara: Modelo 31214 MCN, de la marca Goyo Optical Inc.

o Léasery lente: Modelo Sting Ray DS-1014, de la marca COHERENT.

o Estacion lineal de traslacion (ELT): Modelo ILS250PP, de la marca

Newport.

o Controladora de la ELT: Modelo ESP301, de la marca Newport.

A continuacién se muestran los hojas de caracteristicas definidas por el
fabricante de cada uno de los componentes del equipamiento.



1.1. Camara

The all-in-one digital camera designed with
your machine vision application in mind.

General Description Easy to Use

The PL-AT41 is a high-parformanca, 1.3 megapixel
manochrome C-mount camera designed spacifically for
machine vision applications. Fully [IDC 1.3 (DCAM)
compliant, the PL-AT41 uses a standand FiraWire interface
for plug-and-play operation with the host computer.
Exanded features—such as trigger and ganeral-purpose
output contrals—add a level of funcionality beyond tha IDC

standard, providing excellent paformance for the price.

Cosl-Effective

IIDC 1.3 (DCAM) Compatible with
Extended Features
FireWire Interface

33 fps Uncompressed at 1
Extended Dynamic Range
Global Shutter—Frame on Demand
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External Trigger (TTLto 12V range)
Available in “*Right Angle™ Configuration
Fully Supported by Software, for
Operation “"0Out of the Box’

Easy to Use!
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» Compatible: The PL-AT41 can be operated right out of the box
with any sysiem that supports the FireWine (IEEE 1394) IIDC 1.3
gpecification. Within minuies, tfhe camera can be controlled by
any DG software such a3 Linw:, Mationsl
Instruments LabWIEW, and a host of ofer applications.

» Connectable: The PL-AT41 connects io the computer via a

d@aﬂ\a‘ﬂiﬁcﬂﬂaﬁuﬁtamplmmlnﬂmmuﬁd
allows high-speed data communication. Mo specal or

mpumhaimagﬂtaﬂdhmind The camers’s two

be connecisd iogether
Mm aahyaFi'e'hlebl.ﬂ ﬂmmrﬂlﬂggu
allows Camerss to be synchronized with each ofher or with

Advanced Features Include:

& On-boand non-volatie vy for storage of the
settings. When the camera ks shut down, it can be restarted with
fthe same settings even when connecied io & different computer.

Ihalwdnhﬂ:hdaﬂhnhﬂm without kosing
data inthe image, by dafining up to the thres “knes point” in the

extemal syatema.
mpnmlam
# Controllable: The camera’s rich set of features and capabilities "
can &l be controled through softvare. Agiobal shutier and o Twog for camera-based
extemal trigger allow synchronization in demanding machine mﬂﬂabaq_"f'm“'f“, m'*mm'mna hTha
vislon applicalions. raspnnd o &n input trigger signal inconporating weer-defined
» Fast: In video mods, the camers’s ghutier™ can deliver dielays.
33 fpa at 1k x 1k resolution, 107 fps st VGA resolution (640 x Enhanced trigger with delay timings relative o culput controls.
480), and 8000 fpa at 64 = 64, all with a user-definable region of ¢ and start of image caphune.

Iintereat (ROM). Full-field-of-vew images can be decimated for

. & Decimation (RO sub-sampling) to increase fisld of view at lower
& Extendable: With the Developers Kit, PielINK supplies an o On-camers, wser programmable lookup table (LUT).
exenzive Application Programming Interface (API) and camera o In-field reprogrammablity of the camera fimmware. Extend fhe
control GUI for fast and easy application development. camera’s lifetime by apphing updates via FireWire.

PixeLINK provides extensive software support. Go o the PielINK web aiie {www: pbelink com) to download an
extensive sample application for configuning he PL-AT41 and for viewing and capluring images. The applicaton demonarates e full
capabilities of the camera, inchuding is 1IDC featunes.
Pbalmmnnﬂmamenaﬁnpu‘ammmmhﬂ:wuhymmutfhaFL—!.H-i The SDK includes an

Programming Interface (API) designed to gimplify integration and shorten the cycle of your software. The AP, which is
mpﬂﬂevmcﬂmw Basic, allows access to the exiended features of this camera, increasing functionsality beyond the 1IDC

The PL-AT41 ks also sold bundied with the SDK a3 a Developars Kit

PixelLINK
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Informacion maés detallada y catalogo del producto, acceder a la pagina web
http://pixelink.com/home/products/.



http://pixelink.com/home/products/

1.2. Lente de camara
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GOYO OPTICAL INC.

Industrial Lens

High Resolution Megapixel Lenses

Item No.GMTHR31214MCN
47.5 17.526
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ITEM NO. GMTHR31214MCN
Focal Length 123 (mm)
Iris Range F145-16
Angle of View 5" 3959° x30.17° x 48.38°
(HxVxD)
MOD 0.1 (m)
Fiter Thread MZ7.0. . P=05
Dimention (D xL ) @30x475 (mm)
Weight 90 ()
Motes Jmegapixel

3-8-31 HAMASAKI], ASAKA, SAITAMA 351-0033, JAPAN,
GOYO OP T"'CAL ’ﬂﬂ., TEL+81-48-474-2235 FAX+81-48474-T373
hittp:ffwww. goyooptical.com - E-MAIL-info@ goyooptical.com

GOYOOPTICAL Inc.,

Informacion més detallada y catdlogo del producto, acceder a la pagina web
http://www.goyooptical.com/.



http://www.goyooptical.com/

1.3. Lasery lente

€> coHERENT.

Coherent StingRay

Structured Light Pattern Generating Laser

In today's warld of expanding 30 vision systems, the camera and laser are equal
partners in the accuracy, stability and repeatability of the measurements made
and used by these applications. The requirements on the laser for uniformity,
power, painting and electrical stability ane far above a typical illumination system
requirements. Having a source which produces very high power density very

thin measurement cross sections with a uniform return that does not mask

the profile of the object is critical to the continued success of these demanding
applications. The technology and advancement of these lasers has stayed the
same for many years now, not giving the user the ability to leverage this portion
af the system beyond its current technalagy.

The Coherent StingRay laser platform is a re-wision of this technology, taking
technology and best practices from leading edge applications in Bioinstrumen-
tation and Laser Measurement and Contral. The Coherent StingRay laser incor-
porates state of the art electronics, o ptics and mechanics to provide a compact,
highly flexible and reliable laser source that re-sets the standard in Machine
Vision.

30 Trangulation Thesry Lasar
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Superior Reliability & Performance

Coherent $tingRay Features:
= 450 nm te 830 mm

= Power up to 200 mW

+ Uniformity up to 95%

« External focusability

« Pointing <10 prad/"C

» Microprocessor controlled
+ Advanced service monitor

+ R5-232 controllable with
GUI interface

+ Auto scaling input power
5 to 24 VDC
Coherent StingRay Appleations:
+ Non-contact Helght Measurements
+ Automative Production
» Extrusion Measurements
+ Medical Dental
* Transportation
* Wood Processing
» Steel Praduction
» Microelectronics Inspection
» Food Portioning/inspection

+ Glass Inspaction

wwwe Coherent.com/Coherent StingRay

Informacion maés detallada y catalogo del producto, acceder a la pagina web

http://www.coherent.com/.



http://www.coherent.com/

1.4, Estacion lineal de traslacion (ELT)

For Motion, Think Newport®

ILS Series

<

HIGH-PERFORMANCE MID-RANGE TRAVEL LINEAR STAGES

* High stiffness, FEM optimized extnaded aluminum body
awoids fharmal bending effects

* Precision recirculating ball beaning shides provide
accurzie inear motion without ball cage migration

Thea ILS Sarias linear stages ara availeble from 50 to 300 mm traval and offer high
pesiormance at low cost. Fast, sub-micron minimum incremantal motion is provided in a
highly stiff and robust peckage. Fastures include: recirculating ball bearing slides to
provide axcellant peyload capshilities and long life; FBM-optimized extnaded aluminum
body to avnid bending effects or deflection under load. The ILS series are eveilable in ball
scyew and linear motor drive versians. Tha preloaded, backlash-free ballscrew varsion
provides rapid mation with fast stap end settiing timas. For PR, CC end CCL modals,
position megswemants ara read with a 4000 pis/rev. encoder mountad directly on tha
screw. The HA model festures an imegrel linaar scala providing 0 pm resolution
feedback. The linear motor warsion IL3-LM series employs & centared, high efficiancy 3-
phexse gymchmonous imonless, linaar motor & driving element, providing high speed, high
accaleration and high system resporsiveness. The LS series stages are ideal for many
precigion industrial applications such &5 semiconductor wafer inspection, micro-alectronics
test and assembly, pick and place, DMA seguancing and lasar machining.

-
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| hort step and settling tme

»Ball screw drive version alivws rapid movement with 'ﬁ]u TuhE
* LM version with 3-Phase synchronous inonless finear
mutor with inear steel ecale
Specifications
s ILS-LM
Varsian PR CC COL= HA
Traval Fanga ) 53, 100, 150, 70, 750 W0, 700, 300
Wiimum incromantzl Metin gn) 02 um
Lini-diractiora] Fapaatabiliy jum) M 15 CLICL 18 [T 4
B-diractional Rspecashility™ jpm) ST HAE 07 E [T
- isis Arrracy P ) LS 3or +15; LS00 4 or 22 I35 & or +2 L5100 3ar £15 LS 3 415
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LSZ5E Wor 45 L5258 750 1275 L5300 5 0 25
Maimum Sposd jmms) PP 50 O & 0T 1 1m B
Fitch P& prad) L550 50 or 575 ILS100: 990 ar 150 00 er 150
IE15E 150 ar £7% L5200 300 or 4100
LS 70 or 2175
Yawt# jacad) ILESEE 50 or 475 L5100 75 or 305 L0 75 ar 4375
L5150 100 or 250 L5200 130 or =55 L5200 130 or 45
5T 150 or +75 L5308 200 or =00
WATEF [hi 20,0
Weaaght Jogy IE500C: 4.2, ILS100CE: 4.5, WSisall: 4.8 L5370l 5.1, ILE20iT: 54
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Informacion mas detallada y catdlogo del producto, acceder a la pagina web

https://www.newport.com/.
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1.5. Controladora

Integrated 3-Axis
Motion Controller/Driver
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Precision Motion— Geerandesd™

Informacion més detallada y catdlogo del producto, acceder a la pagina web
https://www.newport.com/.
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Anexo Il: Disefio Prototipo

1.1. Concepto y opciones de disefio

El concepto para desarrollar el disefio de este proyecto es la regulacion de una mesa
de calibracion en las tres direcciones espaciales, es decir, los tres ejes de rotacion y las
direcciones espaciales primarias. La siguiente ilustracion muestra el concepto general
sobre el cual se va a desarrollar el disefio.

Figura 1: Concepto de regulacion.

Las diferentes opciones de disefio se basan en la integracién del sistema mecénico
de regulacion y basqueda de puntos de apoyo que permitan una libertad de movimiento.

Diferentes opciones de disefio han sido valoradas para alcanzar el disefio final. Estas
opciones han sido modificadas debido a limitaciones en el disefio, integracion de
componentes o versatilidad del disefio, o la busqueda de un disefio sencillo y de facil
montaje.



1.2.  Concepto Inicial

La necesidad de un sistema mecanico de regulacion, se debe a la busqueda de un
prototipo para realizar diferentes mediciones de calibracion sin necesidad de un sistema
autonomo. La siguiente imagen muestra el sistema actual.

Figura 2: Concepto actual.
En el sistema actual se puede diferenciar:

- Brazo robético [1]: Encargado del posicionamiento de la mesa de calibracion,
modelo KUKA KR5SIXXR650.

-—
4

Figura 3: Brazo KUKA.

- Mesa de calibracion [2]: Patron de dimensiones.

Figura 4: Mesa de Calibracion.

- Conjunto de medicién [3]: Formado por camaras, laser y sistema de
desplazamiento lineal.

Figura 5: Conjunto de medicion.



El punto inicial para el desarrollo del proyecto se puede definir como la creacion
de un sistema de regulacion mecanica que permita reproducir la regulacion actual
desarrollada por un brazo robético. El sistema debe de contener una mesa de
calibracién, cuyas dimensiones son 250x137x20mm.

37

Figura 6: Dimensiones mesa de calibracion.

Esta mesa de calibracion se caracterizar por tener, en su parte inferior, un area de
medicion de unas dimensiones (aproximadas) de 200x137. Esta area es uno de los
factores méas limitantes para el desarrollo del ensamblaje, ya que debe de quedar libre
para su correcta funcionalidad.

# 201 "

Figura 7: Dimension de area de medicion.

En este sistema, a parte de la integracion de la mesa de calibracion, también se
debe de tener en cuenta el conjunto de camaras y laser para realizar la medicion.



1.3.  Opciones de disefo

El concepto de regulacion mecanica y manual, sitla a los diferentes puntos de apoyo
como el primer punto a tratar. La definicion de estos puntos permite la creacion del
modelo, limitado por factores estructurales, de fabricacién, libertad de movimiento,
montaje y espacio Util.

Los diferentes puntos de apoyos integrados en el disefio deben obtener una
influencia en la zona de medicion minima o inexistente. Afiadiendo que no pueden
modificar ni dafiar el elemento a calibrar.

Zona de medicion <

Figura 8: Zona de medicion.

Las zonas de amarre de estos puntos de apoyo se deben de situar en la parte superior
o en la inferior de la mesa de calibracion, dependiendo de las limitaciones de cada area
de apoyo. En la siguiente imagen se muestran las dos areas evaluadas para la realizacion
de la regulacién mecanica.

Superior Inferior

Figura 9: Zona superior e inferior mesa de calibracion.



Los primeros bocetos desarrollados para definir los puntos de apoyo se han
centraron en el area superior, consiguiendo total libertad en la parte inferior donde se
encuentra la zona de medicién. Las dos opciones valoradas son:

Opcion 1: Regulacidn con tres puntos de sujecion y un acople circular entre la placa
y el sistema de regulacion.

Opcidén 2: Bandeja de apoyo para la mesa de calibracion regulada con un angular
con 4 puntos de regulacion.

Opcién 1 Opcién 2

Figura 10: Opciones regulacién en zona superior.

Estas dos opciones de amarre superior muestran diferentes factores limitantes, los
cuales evidencian que el posicionamiento desde la parte superior no es el mas indicado
para este proceso de calibracién. Los factores limitantes analizados son:

- Elevada complejidad de regulacion, debido a la concentracion en un &rea
pequefia de todos los puntos de regulacion para obtener los grados de movilidad.

- La disposicion de una masa suspendida sobre los puntos de regulacién, daria
lugar a una regulacion mas imprecisa debido a que el elemento a calibrar no
estaria en contacto directo con los puntos de regulacion.

Debido a los factores definidos anteriormente, la opcion de regulacion superior no
se ha implementado en el desarrollo del presente proyecto.

Las zonas que ofrecen mayor versatilidad y facilidad de reglaje son las caras
laterales y las esquinas inferiores de la mesa de calibracion. A diferencia de la
regulacion en la parte superior, esta regulacion se realiza directamente sobre la mesa de
calibracion.



En la siguiente imagen se muestra los 10 puntos de apoyo que permitirian una
regulacion sencilla y mecénica del sistema.

Puntos de apoyo -

Figura 11: Opcidn regulacion en zona inferior.

Una vez definida el area de apoyo, el proyecto debe orientarse hacia el disefio
estructural de los componentes que permitiran desplazar la mesa de calibracion en las
tres direcciones espaciales.



1.4. Desarrollo concepto

Estructura resistente, compacta y verséatil es el concepto a desarrollar. Integrando
sistemas de regulacion, elementos comerciales y piezas impresas en 3D.

1.4.1. Sistema de regulacion

La regulacion mecanica estructural esta basada en tres sistemas mecéanicos: tornillo-
tuerca, conjunto muelle y posicionado.

El sistema tornillo-tuerca, se emplea en la conversibn de un
movimiento giratorio en un movimiento lineal continuo. El sistema utilizado se basa en
una tuerca fija que produce el avance del tornillo cuando este gira, este avance depende
de dos factores:

- Rotacién del tornillo [V]: movimiento rotatorio del tornillo respecto al eje.
- Paso de la rosca [P]: Distancia sucesiva entre dos crestas del tornillo.

|Avance [A] = Paso [P] x Vuelta [V] |

Figura 12: Sistema tornillo-tuerca.

El sistema conjunto muelle, es un ensamblaje formado por tornillo, tuerca y resorte
elastico (o muelle) cuya funcion es devolver la pieza a su posicion inicial y mantener el
sistema en tension constante. El siguiente esquema permite mostrar una idea del
conjunto y de su funcionalidad.

Figura 13: Sistema conjunto muelle.


http://concurso.cnice.mec.es/cnice2006/material107/maquinas/maq_movimientos.htm#giratorio
http://concurso.cnice.mec.es/cnice2006/material107/maquinas/maq_movimientos.htm#lineal

El sistema de posicionado, consiste en la utilizacion del sistema conjunto muelle
unido a un sistema de regulacion por tornillo mas tuerca. Facilita el montaje y centrado
inicial de la mesa de calibracion, la adicion de la pieza en forma de escuadra se amolda
al lateral de la mesa para limitar la posicion en esa direccion.

Escuadra

Regulacion
tornillo + tuerca

Sistema
Conjunto muelle

Figura 14: Sistema posicionamiento inicial.

La regulacion mecanica es la combinacion de los tres sistemas nombrados
anteriormente, situados en las cuatro esquinas de la mesa de calibracion.

| |€— Escuadra 1

] |€— Escuadra 2

Figura 15: Sistema de regulacion global.
Se dividen en dos subconjuntos:

- Escuadra 1: Sistema tornillo-tuerca para la regulacion en el plano vertical y
horizontal.

Figura 16: Escuadra de regulacion 1.

- Escuadra 2: Sistema tornillo-tuerca, conjunto muelle y posicionado para la
regulacion en el plano vertical afiadiendo una rigidez al sistema para devolver su
posicion inicial.

Figura 17: Escuadra de regulacion 2.




1.4.2. Fabricacion componentes

La versatilidad de disefio y la facilidad de produccidn utilizando la impresion en 3D
como proceso de fabricacion, ha permitido crear un total de seis piezas con material
PLA inyectado de diametro 1,75mm. [ANEXO PLANOS]

Figura 18: Proceso de impresion 3D.

Figura 19: Componentes impresos en 3D.

La fabricacion de las piezas en materiales mas resistentes, como Aluminio o Acero,
era la idea preliminar, no obstante el proceso de impresion 3D ha permitido la
fabricacion con una resistencia idonea para el sistema de regulacion. Diferentes
componentes comerciales han sido integrados en los alojamientos disefiados en las
piezas, a través de métodos de fijacion como adhesivo liquido.



El desarrollo del disefio de las piezas estructurales se ha realizado a traves del
software 3D Inventor, este software ofrece herramientas profesionales para el disefio
mecénico, la documentacion y la simulacion 3D.

Las piezas han sido disefiadas e integradas en el disefio final con sus respectivos
planos, siendo importadas en formato “.gcode” para ser procesadas con el software
apropiado de la impresora 3D. El software utilizado para procesar e imprimir las piezas
en la impresora 3D ha sido “Cura 15.04.5”, prepara los modelos para ser impresos
haciendo facil la obtencién de resultados 6ptimos.

Ultimaker"

=

. Figura 20: Interfaz software Cura



1.4.3. Elementos comerciales

En el actual proyecto se han integrado diferentes componentes comerciales para su
utilizacion en la estructura general y en los sistemas de regulacion.

En la estructura general, se han utilizado componentes estructurales como perfiles
de aluminio y sistemas de sujecion como escuadras y tornillos.

e Perfiles de aluminio: Dimensiones 40x40mm del fabricante BoschRexroth.
e Escuadras: Dimensiones 40x40mm del fabricante BoschRexroth.

Figura 21: Elementos comerciales estructura general.

Estos componentes comerciales proporcionan un montaje sencillo y de elevada
resistencia permitiendo libertad de movimientos.

La informacion de los elementos comerciales queda detallada en el Anexo
“Equipamiento Comercial”.



En los sistemas de regulacion se han utilizado los siguientes componentes:
e Tornillos: DIN 912 (Métrica4, 6y 8)
DIN 933 (Nylon, Métrica 6)
e Tuercas: DIN 934 (Métrica 4y 6).
DIN 934 (Nylon, Métrica 6).

e Resorte elastico: Muelle diametro ext. 8mm y diametro alambre 1mm.

La utilizacion de materiales, como el nylon, permite el contacto directo con el elemento
a calibrar evitando cualquier tipo de dafio sobre la superficie.



1.1. Diseno Final

Una vez evaluadas las diferentes opciones de disefio, el disefio final ha quedado
totalmente definido. En este disefio se han integrado todos los componentes y elementos

nombrados anteriormente.

Figura 22 : Conjunto General

Las diferentes areas que componen el disefio final son las siguientes:

Mesa de
Calibracion

Y,

v

Estructura Sistema de
Global regulacion
Conjunto de
Medicion

Figura 23: Componentes estructura general




Anexo I11: Componentes

En el actual proyecto se han integrado diferentes componentes para su
utilizacion en la estructura general y en los sistemas de regulacion.

1. Componentes disefiados

Los componentes disefiados en 3D y fabricados posteriormente son los siguientes:

Placa Base
Escuadra 1
Escuadra 2
Angular

La siguiente figura muestra las dimensiones globales de todo el sistema.

¥

U

650
ELI 15 :
IORSAE
3 2 —
Revisado por Aprobada por Fecha Fecha
| | | [ |
- Edicién Hoja
Prototipo | ‘1;1

A continuacién se exponen los planos mecanicos de las piezas disefiadas
y fabricadas, con sus dimensiones globales.
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24{11/2016

(0
[ [ “
r—h |

g - 19
gl | .
W/ -._ﬂ- n L
0z o1
) 'ty Ok
09
[T T T
RN
_
_
_
_ 3
S
_,.rr\.._ _IH|
_ =
!
A 13
05

Aprobado por

Escuadra?

Resisado por

Disafio de




5¢

11

25

@11

24{11/2016

Angular

Aprobada por

Resvisadn por

00°sT

Angular



2. Componentes comerciales

e Perfiles BoschRexroth 40x40mm.

2-26 MGE 13.0 | Perfiles
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A0xA0L 2NVS A0mADL ZNVS L(mm) K°
A= g-?tmi ¥ 1 wd. —l 50.. 6000 3842993189 /L
E;.. - 87 Em., " 1pd MiZE=M1Z 110.. 6000 3843 993 190 f L
W = :-g E:: il g P 2ouds. [ 6070 3842 629 X6
m, = 1:3 kg'm
Ouick & Easy (pdg. 2-8, véansa |os desplegzbie s)
4D A0xA0L INVE 184293 TH | ...
Longitud L {mm}) 50 .. G000
Mecanlzado estandar de parfiles Mi1Z/ D9,8) D17 / DBELT
[observar |2 longitud minima, pag 2-24)
Tapa: wiase A0n40 Mecanizado personalizado 0e peries DI/ DS/ MT | MTS/
{Lpy = 5400 mim) MIJ MIS } DG
DG, = 46% L,/ L =370/ 440 mm
ADxA0L 3N A0%40L IN Li{mm) M2
A= g'?:ﬂ: ¥ 1ud — B0 .. B000 2842993191 /1L
'.; - oocme - 1wl MIZET=MI12 110 .. G000 3842993192 /L
- K —
m; ::EE:: e o e [T — 070 3 842 629 367
m = LEkg'm
Quick & Easy (pdg. 2-8, wéanse los desplegabie s)
40 A0xA0L 3N 18429037 ...
Longitud L {mm) 50 .. G000
Mecanizado estandar de parlllas M1Z D98/ DIT / DEAT
[observar |2 longitud minima, pag 2-24)
Tapa: wiase 4040 Mecanizzdo personalzade Oe paries D DIS / MT / MTS |
(L, = 5400 mm) MIJ MIS } DG

DG, = 45% L./ Loy = 370/ 440 mm

Bosch Rexroth AG, 3 847 540 305 (201302)
DBR AUTOMATION, SL: Cf Jakon, 25, 22004 Malaga. Telf: 251 70 84 74, Fax- 951 21 57 17, E-mail: comercial@dbrautomation.com

Informacién detallada en: https://www.boschrexroth.com/es/es/.
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e Escuadras BoschRexroth

Elementos de unidn | MGE 13.0 3-21

@@ 5060 Rarura ES0 1 M. s
Juegn (astandar) a/e D 1 3842573549 BExF52
810 (g 1 23842523661 4xF52,
1xF5E
107 10 -ﬁ 1 2842523663 IEFSE
a7 Juegn designlINE a/e 1 3842538713 BxF52
8410 1 3842638714 4F52,
Ed 19F5E
1t "' 107 10 1 284253716 IxFSE
E- Ll-l Escuadra jestindar) a i 20 3842 523 646
“ J. & | Tapa 20 2842 523 666
a "r' I-:-I = Plara Intermedia para 10 1060 3842 633 63T
o - ranura de 10 mm
= Materiak Escuadra: fundicidn a presién de aluminio,
pulida
Escuadra oles/gnl INE: |zcada (RAL D00E)
Tapa, plaza Intermedia: PA; negro
Material de fMjacldn: acers; galvanizado
Volumen de suministro: Juego (estandar): escuadra,
e material de fljaclén (F5)
Juego designl INE: e scuadra designl IME,
— tarial da NMjacid 5
Mod. |Ranura) a [ M Mrrax tapa, mater faaen )
:H :w) F52 F55
DIN 7884 MEXI0
sofe0| B8 BO00 N 320 Nm ELTT 110 Nm. i| MEx14
a
10 3000 N 135 Nm 160 Nm - 2
@ 20740 Ranura ESD 9§ MW.° Fs
Juegn jastandar) 10/ 10 () 1| 3842529 383 oxFs6
Juegn designlINE 10/10 @ 1 328426MTI6 NFSE
Escuadra jestindar) 0 -ﬁ 100 31842 528 96T
Tapa iR 100 3842 529 007
13,2 Matariak Escuadra: fundicidn a presién de aluminio,
87 pulida
Lo Escuadra olesignl INE: |zcada (RAL S00E)
Tapa: P4; negro
Material de fljiaclén: acero; galvankzado
gL & Volumen de suministro: Juego (estindar): escuadra,
] material de fljaclén (F5)
Juegn designd INE: escuadra designl INE,
T tapa, material de fjaddn (F3)
2k
xziomm]
Modela| Fnax M Menczx Mrax F5E
M| =
aojan | aooo M 55 Nm 145 Nm 35 Nm 2

Bosch Rexrath AG, 3 847 540 355 (2013-02)
DER AUTOMATION, SL: Cf Jalon, Z5. 20004 Malaga. Telf: 851 70 84 74, Fax: 851 21 57 17, E-mail: comenzialidbrautemnation.com

Informacién detallada en: https://www.boschrexroth.com/es/es/.
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e Equipamiento de nylon:

o Tornillos M6 : DIN 933
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O mutessdes, dimermeones ¢ colones FAL o sxpecisln
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BRBEEEEE

ERBARE RS E S

Tomillo hexagonal con roesca parcial
SOIeWwS

Vg & haxagonals Mistags parts|
Parafuso hexagonal 0om rocoa parolal

*aimilar a DM 34810 {antigua DIN $31)
“Simdlar o DWW J4510 DIN B3]
*Zimilaine DM 34510 | anclanna DN B31)
“Somedants DIN J4810 {anfiga DiN B71)

Material estandar: Pollamida
Standard material: Polyamide
Matiére standard: Polyamide
Material padrio: Polsméds

Color: Blanco natural
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o Tuercas M6 : DIN 934

TORNILLERIA DE NYLON

NYLON FASTENERS - VISSERIE NYLON - PARAFUSOS DE NYLON

ISO 4036 (DIN 439)*

o £ .?/g - Tuerca baja hexagonal da nylon
Haxmgons auls
4 \ 1 Ecrcu hexagonal bac
=t & s
a1 k\q/ - +Bimilar a |50 4035 [antigua DIN 435)
e L] “Similar foI50 4076 (o DN A3
B H *Eimilaire 130 4038 (aneclenne DM 438
¥ “Samalhanie (50 4036 (anbiga DIN 439
Materlal estandar: Pollamida
o " ¥ AL o i dtn Efandard munnal. Podyamios
Offver matecal, dimemnons and ®AL or yoecs coloury wpon regue! Matitre ctandard:
Bur dermende woties oo, o memeoss, couleurs BAL ou speciau Matarial padnbo: Polamioa
Ciron ™ AAL o drrpont e Color- Negro m
Coulswr: Holr
Cov: Prafo
BRI AR
438M-5-100-13 ME {515 13 40 43-14-150-12 M14 [x1,6] 2 50
435N-10-150-14 L plle g ] 14 5 ZF9N-15-900-18 M1E [x1,00 18 aa
438M-10-T5~14 M@ |l T5) 14 25 L35-15-900-22 M18 [x1,00 24 40
43ON-12-100-16 M2 (1,00 18 =] AFON-18-900-22 M1E [x1,0] 24 20
43N 210017 WHE (x1.50 7 40 435-20-150-27 M20 [x1,61 ar 80
4350-14~100-22 M4 (X100 >3 ] £350-30-150-36 MED [x1.6] a8 5.0
DIN 34814 (DIN 934/555)*
o £ Tuerca hexagonal de nylon
f:: Harmgova nuts
r Eorcu hexagonal nylen
d i) Porca bevagonal da myfon
L
i +Eimilar a DN 34814 (anfigua DIN 334555)
\__,/J 4 l\\’c “Similar fo DUY 34814 (formar DIM 8348585)
| H DHN 24814 DN 234/6E5]
e L 2t “Samalhante (NN 26814 (antips (4N S34555)
Materlal sstandar: Pollamida
) . . Standard matenal: Polyamics
= ¥ & — Matidrs ctandard: Polyamids
O rafasaly, dirmasmons and FAL or speain colours won requasl. Mafarial padrdo: Polamida
Hur dermande ol s o rersses, oo uleurs RGL U specTaur
Catron e, dax ¥ RAL o T, drEpon T 1o ) Color: Blanco natural
Codowr: Wastural
M mcich sopue wh uc eubindes Coulswr: Elsno naturs|
g do R DN staickard Cow: Branco astural
=i om subasl sncense rame
Mol comnome o antps pedrko
EEEEENEE B
EES M2 12 4 S34M-10 L L] B i
SHND-Z5 M2,E 15 5 S34N-12 W2 101 19"
EE k] M3 2,15-z24 B E34M-14 W4 128 a
EEs M a2 T S34M-15 Wi 148 =
EE MBE 40 B S34M-Z0 [0 8.0 30
S35 MB 50 10 S34M-I4 L2 21,5 35
S3aM-8 ME B4 13

[rE— E



Equipamiento metalico:

o Tonillos M6: DIN 912

2. Tomilleria Allen.

DIN 912

TORMNILLO CABEZA ALLEN
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o Tuerca M6: DIN 934

TUERCAS
DIN 934

TUERCA HEXAGOMAL
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Anexo IV: Resultados

1. Caracterizacion

1.1. Ensayo Rotacion Z, Tornillol



Ensayo 1

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ Incu_1 IncX v u v u v u v u
0 0.00 1 0.091 11.8125| 1.25772367 89.6875 273.5] 89.9375| 1033.5625| 90.5625 261 91.0625 1022.4375|
1 0.25 0.5375| 0.0853135 8.1875| 0.87233031 89.5625 270.5 90.1875| 1029.5625 90.6875 261.125 90.9375| 1022.5625
2 0.50 0.9375| 0.0853125 7.125( 0.75868887 89.5625 266.875 90.0625| 1027.9375 90.4375 260.125| 91.0625| 1020.4375
3 0.75 0.9375| 0.0853125 5.0625| 0.54035931 89.8125 266.625 89.9375| 1023.5625 90.5625 259.625 91.0625| 1020.4375
4 1.00 1 0.091 4.875| 0.51893313 89.6875 264.625 90.1875| 1024.5625| 91.0625 258.75 50.8125( 1020.6875|
5 1.25 1.3125| 0.1194375 3.625 0.385493 89.4375 262.5 90.0625| 1023.5625 91.0625 258.25 91.0625| 1020.5625
[ 1.50 1.46771245| 0.13356183( 1.10002334| 0.11710383 89.5625 259,75 89.5625| 1019.4375| 90.9979249( 257.456203 91.0625| 1019.53125
7 1.75% 1.8125| 0.1649375 1| 0.10630793 88.9375 258.5 89.4375| 1020.4375 90.9375 257.5 91.0625| 1019.4375
3 2 1.25 0.11375 -1.875| -0.19932738| 89.3625 255.625 89.3125( 1017.6875 90.3125 257.625| 91.0625( 1019.4375|
9 2.25 1.3125| 0.1194375 -3.1875| -0.33854045 89.8125 254.625 88.9375| 1015.4375 90.3125 256.875 91.0625| 1019.5625
10 25 1.375 0.125125 -4.5625| -0.48546971] 89.6875 252.625 89.6875| 1012.4375 91.0625 255.75 91.0625| 1018.4375
11 2.75% 1.125 0.102375 -7.5625| -0.80441589 89.9375 249,625 89.6875| 1010.6875 90.8125 256.75 91.0625| 1018.6875
12 3 1.75 0.15925 -8.6875| -0.8175776 89.8125 248,125 88.9375| 1009.5625| 91.1875 255.625| 91.0625( 1017.4375|
1 | =4
\\ e
a 5
=
E. | | | . o | - —
-25 -2 -15 -1 05 R 1 15
| =4
1 \
Vueltas tornillo




Ensayo 2

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ Incu_1 IncX v u v u v u v u
0 0.00 0.9375| 0.0853125 10.9375| 1.16379311 89.4375 272.375] 50.0625| 1033.6875 50.4375 261.5 50.9375 1022.6875|
1 0.25 1.25 0.11375 8.875| 0.94348414] 89.6875 268.625 89.9375| 1031.4375 91.0625 260.625 91.0625| 1021.6875
2 0.50 0.875 0.079625 5.90625| 0.62863007 89.6875 266.5625 90.1875| 1026.3625 90.5625 259.625| 91.0625| 1021.6875
3 0.75 1.1875| 0.1080625 5.0625| 0.53902402] 89.1875 264.75 89.8125| 1025.3125 90.4375 259.5 90.9375| 1020.4375
4 1.00 1.3125| 0.1194375 3.4375| 0.36558366 89.4375 262.5] 89.9375| 1023.5625| 91.0625 258.5 50.9375| 1020.6875|
5 1.25 1.5 0.1365 2.875| 0.30568540 88.9375 261.625 90.0625| 1023.5625 91.0625 258.875 90.9375| 1020.5625
[ 1.50 1.3125| 0.1194375 1.875| 0.19909899 89.81325 258.625 89.0625| 1022.3125 90.5625 257.625| 90.9375| 1019.5625
7 1.75% 1.5 0.1365 -0.125( -0.01329176 89.6875 257.6875 89.93753| 1019.3125 91.1875 257.6875 91.4375| 1019.5625
3 2 2.0625| 0.1876875 -0.625| -0.0666619| 89.0625 255.625 89.0625( 1017.5625| 91.1875 258.75 91.0625( 1015.6875|
9 2.25 1.5375| 0.1763135 -3| -0.31502848 89.0625 253.875 89.0625| 1015.4375 90.9375 256.75 91.0625| 1018.5625
10 25 2 0.182 -6.625| -0.7037147| 89.0625 250.25| 89.3135| 1011.5625 91.1875 255.625| 91.1875| 1019.4375
11 2.75% 1.6875| 0.1535625 -6.8125| -0.72392588 89.0625 249.5 89.5625| 1011.6875 90.9375 256.25 91.0625| 1018.3625
12 3 1.5 0.1365 -7.4375| -0.79111963 89.6875 247.75 88.9375| 1009.5625| 50.9375 255.5 50.6875| 1016.6875|
— 10
) T T T T £ T T 1
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Ensayo 3

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ Incu_3 IncX v u v u v u v u
0 0.00 1 0.091 11.75| 1.03633411] 89.4375 270.5] 50.1875| 1033.5625| 90.5625 261.75 91.0625( 1022.8125|
1 0.25 1.0625| 0.0566875 10.5| 1.11678296 89.4375 269.75 90.1875| 1031.4375 90.9375 259.375 90.8125| 1020.8125
2 0.50 1.3125| 0.1194375 8.375| 0.89135726 89.5625 268.75| 89.9375| 1028.0625 91.1875 258.625| 90.9375| 1021.4375
3 0.75 1.4375| 0.1308125 6.125( 0.65210003 89.5625 265.75 89.5625| 1025.5625 91.0625 258.625 90.9375| 1020.4375
4 1.00 1.125 0.102375 4.875| 0.51816684 89.4375 264.375 90.1875| 1025.5625| 50.9375 258.625| 50.9375 1021.5625|
5 1.25 1.5625| 0.1421875 3.375| 0.35502503 89.4375 262.625 89.3125| 1023.5625 90.8125 258.75 91.0625| 1020.6875
[ 1.50 1.4375| 0.13081325 0.5 0.05317162] 89.4375 257.5] 89.5625| 1020.6875 90.8125 258.5 91.0625| 1018.6875
7 1.75% 1.875 0.170625 -1.40625| -0.14978492 89.3125 257.6875 89.3125| 1016.3625 91.0625 257.5 91.3125| 1019.5625
3 2 1.6875| 0.1535625 -1.625| -0.11959643 89.6875 256.75 88.9375| 1018.5625| 50.9375 257.75 91.0625( 1019.8125
9 2.25 1.8125| 0.1649375 -2.3125] -0.24565594 89.4375 254.875 88.8125| 1016.6875 91.0625 256.5 90.8125| 1019.6875
10 25 1.75 0.15925 -6.5( -0.69043538 89.5625 250.375 89.0625| 1012.5625 91.0625 256.5 91.0625| 1019.4375
11 2.75% 2.0825| 0.1876875 -7.9375| -0.84375005 88.9375 248.75 89.4375| 1010.3625 91.3125 256.5 91.1875| 1018.6875
12 3 2 0.182 -8.375| -0.67815855| 89.1875 248.5] 88.9375 1010.5625| 91.1875 255.5 50.9375| 1016.3125
1I:
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Ensayo 4

TEST1 - TORNILLO1

. B . : Incremetos puntoAl puntoB1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ Incu_4 IncX v u v u v u v u

0 0.00 1.3125| 0.1194375 11.03135| 1.17276018 B89.6875 272.6875| 50.0625( 1033.4375| 91.1875 260.5 91.1875| 1023.5625|

1 0.25 1.4375| 0.1308135 10.40625| 1.21322231) 89.5625 271.4375 89.4375| 1032.4375 90.9375 259.5 90.9375| 1021.5625

2 0.50 1.2822494| 0.1166847| 8.64968065| 0.91994108| 85.4353012( 269.380611) 89.375| 1029.53125 90.4375| 259.28125| 90.9375| 1022.53125|

3 0.75 1.3125| 0.1194375 6.25| 0.66475432 89.8125 266.25 89.6875| 1026.3125 91.0625 258.5 91.0625| 1021.5625

4 1.00 1.3125| 0.1194375 5.125| 0.54545574 89.6875 264.625 89.6875| 1024.5625| 91.0625 258.375| 50.9375| 1020.5625|

5 1.25 1.375 0.125135 4.4375| 0.4713937] 89.5625 262.5 89.4375| 1024.4375 90.9375 257.5 90.8125| 1020.5625

6 1.50 1.46975398| 0.13374761| 2.54057266| 0.27097814| B89.622992| 258.643645 89.1875| 1020.46875| 90.59375 258.5 91.15625| 1015.53125

7 1.75 1.75 0.15925 1.625| 0.17285678| 89.4375| 259.46875 89.1875| 1020.53125 90.9375 257.4375 91.1875| 1019.3125

3 2 2.125 0.193375 -2.0625| -0.21924213 B88.6875 255.5] 88.9375 1017.4375| 50.6875 257.5 591.1875| 1019.5625|

9 2.25 1.75 0.15925 -3| -0.31502902] 88.9375 254.625 89.1875| 1015.31325 90.8125 256.625 90.8125| 1019.3125

10 2.5 1oiD 0.15925 -4,4375| -0.47147089 89.8125 251.625 88.8125| 1013.5625| 91.0625 255.625| 91.0625| 1018.4375|

11 2.75 1.8125| 0.1649375 -6.625| -0.70464006| 89.5625 250.5 89.0625| 1010.4375 91.1875 255.5 91.0625| 1018.6875

12 3 1.75 0.15925 -7.40625( -0.78666587 89.6875 248.5625| 89.1875 1010.6875| 91.3125 255.5 591.0625( 1018.5625|
15
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Ensayo 5

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ IncU_5 IncX v u v u v u v u
0 0.00 1.25 0.11375 11| 1.16539433 89.3625 272.5] 90.0625| 1032.5625| 50.9375 259.625| 91.1875| 1023.4375|
1 0.25 1.4375| 0.1308125 9.0625| 0.96460438 89.4375 270.625 89.6875| 1030.5625 90.6875 260.5 91.3125| 1022.5625
2 0.50 0.9375| 0.0853125 7.4375| 0.79150992] 89.5625 267.875 90.0625| 1028.3125 90.5625 259.75 90.9375| 1021.5625
3 0.75 1.5625| 0.1421875 7.3753| 0.7855677] 89.4375 266.625 89.6875| 1027.4375 91.1875 259.625 91.0625| 1019.6875
4 1.00 1.5625| 0.1421875 3.5| 0.37238467| 89.4375 263.75 89.6875| 1023.5625| 91.0625 258.75 91.1875| 1021.5625|
5 1.25 1.0625| 0.0566875 3.375| 0.35896711] 89.5625 262.375 89.9375| 1022.5625 90.5625 257.625 91.0625| 1020.5625
[ 1.50 1.5625| 0.1421875 1.9375| 0.20602233 89.4375 259,75 89.3125| 1021.3125 90.6875 257.625| 91.1875| 1019.5625
7 1.75% 1.625 0.147875 0.3125| 0.03325397 89.4375 258.5625 89.0625| 1019.4375 90.9375 257.9375 90.8125| 1019.4375
3 2 1.875 0.170625 -0.6875| -0.07312873 89.6875 256.25 89.0625( 1018.3125 91.3125 257.5 91.1875 1018.4375|
9 2.25 1.625 0.147875 -2.6875| -0.2858668 89.8125 254.375 89.0625| 1016.3125 90.8125 257.5 91.3125| 1018.5625
10 25 1.6875| 0.1535625 -5.4375| -0.57762342] 89.6875 250.5| 89.1875| 1013.6875 91.0625 256.625| 91.1875| 1018.4375
11 2.75% 1.1875| 0.1080625 -7.8125| -0.83046421 89.6875 248.625 89.5625| 1009.3625 90.6875 255.375 90.9375| 1018.4375
12 3 1.8125| 0.1649375 -8| -0.850464592] 89.4375 248.5] 89.0625( 1009.4375| 91.0625 255.5 91.0625( 1018.4375|
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Ensayo 6

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ IncU_6 IncX v u v u v u v u
0 0.00 1.1875| 0.1080625 10.4375| 1.11041276 89.3625 272.5] 90.1875( 1032.4375 91.0625 260.625| 91.0625( 1023.4375|
1 0.25 1.3125| 0.1194375 9.5625| 1.01882638 89.8125 270.625 89.4375| 1030.4375 90.6875 260.625 91.1875| 1021.3125
2 0.50 1.375 0.125125 7.1325( 0.75744501) 89.6875 267.625 89.4375| 1028.6875 90.9375 259.625| 90.9375| 1022.4375
3 0.75 1.75 0.15925 6.125| 0.65035093 89.5625 266.125 89.0625| 1027.6875 91.0625 258.75 91.0625| 1022.8125
4 1.00 1.125 0.102375 4.4375| 0.47185782] 89.3625 264.5] 89.4375 1025.6875 90.3125 259.5 50.9375 1021.8125
5 1.25 1.4375| 0.1308125 2.875| 0.30603749 89.8125 262.375 89.5625| 1022.3125 91.3125 258.5 90.9375| 1020.4375
[ 1.50 1.5625| 0.1421875 0.4375| 0.04660577| 89.5625 258.625 89.4375| 1017.3625 91.0625 257.625| 91.0625| 1020.4375
7 1.75% 1.8125| 0.1649375 0.125| 0.01330597 89.4375 258.625 89.3125| 1018.6875 91.3125 257.625 91.0625| 1019.4375
3 2 1.75 0.15925 -1.25| -0.13305956 89.3125 257.875 89.0625| 1018.5625| 90.8125 256.375| 91.0625( 1017.5625|
9 2.25 1.6875| 0.1535625 -2.5| -0.265500596| 89.6875 254.375 89.0625| 1016.6875 91.1875 257.625 90.9375| 1018.4375
10 25 1.9375| 0.17631325 -6.4375| -0.68497826| 89.4375 251.75] 88.9375| 1011.4375 91.3125 256.625| 90.9375| 1019.4375
11 2.75% 1.25 0.11375 -5.6875| -0.60547137 90.1875 251.625 88.9375| 1011.6875 90.6875 256.5 90.9375| 1018.1875
12 3 1.5 0.1365 -8| -0.850464592] 89.9375 248.625 89.0625( 1009.5625| 90.8125 255.625| 91.1875| 1018.5625|
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Ensayo 7

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ IncU_8 IncX v u v u v u v u
0 0.00 1.4375| 0.1308125 11.3125| 1.20468431 89.4375 272.375] 89.9375| 1032.4375 91.0625 260.5 91.1875| 1021.6875|
1 0.25 1.25 0.11375 9.25| 0.98618137 89.375 270.875 85.625 1029.625 90.375 260.625 91.125 1021.375
2 0.50 1.625 0.147875 8.3125| 0.88303308 89.6875 267.25| 89.0625| 1029.3125 90.9375 258.5 91.0625| 1021.4375
3 0.75 1.5 0.1365 6.0625| 0.64454888 89.4375 266.625 89.5625| 1026.5625 91.0625 258.625 90.9375| 1022.4375
4 1.00 1.375 0.125125 5.6875| 0.60487465] 89.3625 264.625 89.5625( 1025.8125 50.6875 258.5 91.1875| 1020.5625|
5 1.25 1.5 0.1365 2| 0.21353054 89.1875 261.625 88.9375| 1021.5625 90.1875 258.75 90.9375| 1020.4375
[ 1.50 1.625 0.147875 1.1875| 0.1199869| 89.9375 258.625 89.1875| 1018.1875 91.0625 258.5 91.3125| 1019.6875
7 1.75% 1.875 0.170625 0.90625| 0.09631413 89.4375 258.4375 88.9375| 1019.4375 90.9375 256.375 91.1875| 1019.6875
3 2 1.75 0.15925 -0.5625| -0.05986214, 89.8125 256.875 88.8125( 1017.0625| 50.9375 256.5 91.1875| 1018.5625|
9 2.25 1.625 0.147875 -3.4375| -0.36654977 89.3125 255.5 89.3125| 1012.6875 91.0625 256.5 90.8125| 1018.5625
10 25 1.875 0.170625 -6.625| -0.70463915| 89.4375 251.375 88.9375| 1011.5625 91.0625 256.625| 91.0625| 1019.5625
11 2.75% 1.8125| 0.1649375 -5.8125| -0.61867739 89.6875 251.625 88.8125| 1011.4375 90.8125 256.25 91.3125| 1018.4375
12 3 1.1875| 0.1080625 -7.5625| -0.80349264, 89.8125 247.625 89.0625( 1010.4375| 50.9375 255.625| 50.3125( 1017.5625|
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Ensayo 8

TEST1 - TORNILLO1

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv_1 IncZ IncU_9 IncX v u v u v u v u
0 0.00 0.8125| 0.0739375 11.65625| 1.23991556| 89.9375 272.75 50.3125( 1033.5625| 50.6875 260.4375 91.1875| 1022.5625|
1 0.25 1.1875| 0.1080625 9.1875| 0.97694691 89.9375 270 89.5625| 1030.5625 90.9375 259.625 90.9375| 1022.5625
2 0.50 1.4375| 0.13081325 8| 0.85270761 89.5625 269.5] 89.5625| 1027.4375 90.9375 259.5 91.0625| 1021.4375
3 0.75 2.0625| 0.1876875 7.5625| 0.80441607 88.8125 266.5 89.3125| 1027.4375 91.1875 258.375 91.0625| 1020.4375
4 1.00 1.5625| 0.1421875 6.1875| 0.65761854 89.3625 264.5] 89.1875| 1026.8125 91.0625 258.5 50.8125( 1020.4375|
5 1.25 2 0.182 4| 0.42579129 89.4375 262.5 88.9375| 1022.4375 91.1875 257.5 91.1875| 1019.4375
[ 1.50 1 0.091 2.4375| 0.25995735| 89.6875 260.5| 90.0625| 1019.4375 90.8125 257.5 90.9375| 1017.5625
7 1.75% 1.8125| 0.1649375 1.5| 0.15959288 89.3125 258.625 88.9375| 1020.4375 90.9375 257.625 90.9375| 1018.4375
3 2
9 2.25 1.795 0.15925 -2.875( -0.30573569 89.6875 254.125 88.9375| 1015.4375 90.9375 256.625 91.1875| 1018.6875
10 25 1.9375| 0.17631325 -4.9375| -0.52485296 89.0625 252.5| 89.0625| 1013.6875 90.9375 256.625| 91.0625| 1019.4375
11 2.75% 1.75 0.15925 -7.25| -0.7704797| 89.6875 249,375 88.9375| 1011.3625 91.0625 256.625 91.0625| 1018.8125
12 3 1.625 0.147875 -8.625| -0.91765927| 89.3625 248.625 89.0625( 1009.3125| 90.8125 256.625| 91.0625( 1018.5625|
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Ensayo 9

TEST1 - TORNILLO1

L. R . R puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ IncU_10 IncX v u v u v u v u

0 0.00 1.1875| 0.1080625 11.9375| 1.26915505 89.3625 272.625 50.0625 1034.4375 91.0625 260.625| 50.9375| 1022.5625|

1 0.25 1.625 0.147375 9.0625| 0.96476384 89.6875 270.75 89.0625| 1030.3125 91.1875 260.375 90.8125| 1022.5625

2 0.50 1.375 0.125125 6.875| 0.73158842] 89.6875 267.375 89.5625| 1027.3625 90.9375 259.5 91.0625| 1021.6875

3 0.75 1.375 0.125125 5.7| 0.59783565 89.6875 267.5 89.3125| 1027.5625 90.8125 258.625 90.9375| 1021.4375

4 1.00 1.75 0.15925 4.6875| 0.4986065| 89.4375 264.75 89.1875| 1024.8125 91.0625 258.625| 91.0625( 1021.5625|

5 1.25 1.5375| 0.1763135 4.25| 0.45158656 89.3125 262.375 89.0625| 1024.3125 91.1875 257.75 91.0625| 1020.4375

[ 1.50 1.9375| 0.17631325 2.4375| 0.25965916 89.4375 261.5| 88.9375| 1020.3125 91.1875 257.5 91.0625| 1019.4375

7 1.75% 2.0825| 0.1876875 -1.03125| -0.10976089 89.5625 257.625 88.8125| 1017.4375 91.3125 257.4375 91.1875| 1019.6875

3 2 1.75 0.15925 -1.0625| -0.112950587| 89.6875 256.375 88.9375| 1018.6875 50.9375 257.5 91.1875| 1019.6875|

9 2.25 2.0625| 0.1876875 -2.0625| -0.21533241 89.0625 253.6875 89.3125| 1016.3125 91.1875 256.6875 91.3125| 1017.4375

10 25 2,135 0.193375 -3.875| -0.41194395| B88.9375 251.5| 88.9375| 1014.4375 90.9375 256.375| 91.1875| 1017.3125

11 2.75% 2,125 0.193375 -6.1875| -0.65772638 89.0625 250.375 88.8125| 1012.3125 90.9375 256.5 91.1875| 1018.3625

12 3 2.0625| 0.1876875 -6.875| -0.73008852] 89.3125 248.5625| 88.9375 1011.4375| 91.3125 255.5625 91.0625( 1018.1875|
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Ensayo 10

TEST1 - TORNILLO1

L . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV_1 IncZ IncU_1 IncX v u v u v u v u
0 0.00 1.1875| 0.1080625 10.9375| 1.164465989 89.4375 273.5625 89.8125| 1032.4375 90.8125 260.6875| 90.8125| 1023.4375
1 0.25 1.625 0.147875 10| 1.06134044 89,3125 270.625 89,4375 1032.6875 90,9375 259.5 91.0625| 1023.8125
2 0.50 1.25 0.11375 6.40625| 0.68240854 89.8125 268.4375 89.6875| 1027.4375 90.8125 260.625 91.1875| 1022.4375
3 0.75 1.5 0.1365 7.0625| 0.75271468 89.6875 267.375 89.4375| 1026.5625 91.0625 259.5 91.0625| 1020.3125
4 1.00 1.6875| 0.1535625 5.15625| 0.5479945 89.6875 264.8125 89.0625| 1025.6875 91.1875 258.375| 90.9375| 1021.8125
5 1.25 1.1875| 0.1080625 3.1875| 0.33952596 89,4375 263.3125 90,1875 1022.4375 90,8125 258,8125 91,1875 1020.5625
6 1.50 1.75 0.15925 0.875| 0.09315719 89.5625 259.625| 8§9.3125| 1019.3125 91.1875 257.625 91.1875| 1019.5625
7 1.75 1.75 0.15925 1.6875| 0.1794683 89.5625 255.625 88.9375| 1020.8125 91.1875 257.5 90.8125| 10159.5625
ki3 2 1.8125| 0.1649375 -0.375| -0.03995069 89.4375 257.625 88.8125| 1017.3625 90.9375 257.625| 90.9375| 1018.3125
9 2.25 1.875 0.170625 -2.4375| -0.2592746 89,5625 254.5 89,0625 1015.4375 91.1875 256.375 91,1875 1018.4375
10 25 1.75 0.15925 -6.5625| -0.69896745 89.5625 251.625| 88.9375| 1010.5625 90.9375 256.625 91.0625| 1018.6875
11 2.75 1.8125| 0.1649375 -6.4375| -0.68407712 89.4375 249,75 89.1875| 1011.4375 90.9375 255.625 91.3125| 1018.4375
12 3 1.9375| 0.17631325 -6.6875| -0.71134313 89.4375 248.375 89.0625| 1010.4375 91.1875 255.625| 91.1875| 1016.5625
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Incremento de U relativo

Test 1, Tornillo 1, IncU

30
25
20 ——Seriesil
15 —— Seriesi2
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Vuelta tornillo

¥y=-6.1731x+11.014




Incremento de U absoluto

Test 1, Tornillo 1, IncU

10
36

iy
&

IncU

Lineal ()
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¥

Vuelta tornillo

y =-6.6943x-0.5523




1.2. Ensayo Rotacion Z, Tornillo2



Ensayo 1

TEST2 - TORNILLO2

L. R . R Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
Incv IncZ Incu_1 IncX v u v u v u v u
0 0.00 1.125 0.102375 12.09375| 1.28729875 89.9375 272.9375| 89.9375| 1033.4375 50.9375 260.375| 91.1875 1021.8125
1 0.25 1.135 0.102375 8.96875| 0.95608465 89.6875 273.6875 90.1875| 1031.3125 91.0625 262.5 91.0625| 1024.5625
2 0.50 1.375 0.125125 7.8125| 0.83155927| 89.5625 273.375 89.9375| 1032.4375 91.0625 263.625| 91.1875| 1026.5625
3 0.75 1.40625| 0.12796875 6.921875| 0.73589549 89.46875 273.5625 #9.90625( 1035.40625 91.15625 266.59375 91.03125( 1028.53125
4 1.00 1.5 0.1365 6| 0.63879077 89.6875 274.625 89.5625( 1035.4375 91.1875 268.625| 91.0625( 1029.4375|
5 1.25 1.1875| 0.1080625 4.5625| 0.48522911 89.6875 274.5 90.0625| 1036.5625 90.9375 270.375 91.1875| 1031.5625
[ 1.50 1.5 0.1365 2.9375| 0.31276762] 89.5625 274.5| 89.4375| 1036.3125 91.0625 272.625| 90.9375| 1032.3125
7 1.75% 1.4375| 0.1308125 1.6875| 0.17973461 89.5625 276.75 89.6875| 1035.3625 90.9375 273.375 91.1875| 1035.5625
3 2 1.625 0.147875 -0.2375| -0.02529804, 89.3125 275.75 89.5625 1034.6875 91.0625 276.625| 91.0625( 1038.5625|
9 2.25 1.5625| 0.1421875 -1.875| -0.19958967 89.4375 276.625 89.4375| 1036.5625 90.9375 277.5 91.0625| 1039.4375
10 25 1.5625| 0.1421875 -3.5(-0.37235281 89.6875 275.6875 89.3135| 1037.3625 91.1875 279.6875| 90.9375| 1040.5625
11 2.75% 1.6875| 0.1535625 -5.5625| -0.59235836 89.3125 277.375 89.4375| 1037.6875 91.0625 282.625 91.0625| 1043.5625
12 3 1.4375| 0.1308125 -8.4375| -0.89763635| 89.8125 276.75 89.1875| 1037.5625| 50.9375 284.625| 50.9375| 1046.5625|
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Ensayo 2

TEST2 - TORNILLO2

L . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacidn del tornillo
IncV IncZ IncU_1 IncX v u v u v u v u

0 0.00 1.25 0.11375 12| 1.27381717 89,6875 272.625 90.0625| 1034.5625 91.0625 259.5 91.1875| 1023.6875

1 0.25 1.125 0.102375 9| 0.95787721] 89,5625 273.5 90.0625| 1032.6875 91.0625 262.625 90.8125| 1025.5625

2 0.50 1.1875| 0.1080625 8.8125| 0.93630562] 90.0625 273.875] 89.8125| 1034.5625 91.0625 263.375 91.1875| 1027.4375

3 0.75 1.4375| 0.1308125 5.625| 0.59906593 89.3125 273.75 89.9375| 1032.6875 91.1875 266.5 90.9375| 1028.6875

4 1.00 1.125 0.102375 5.4375| 0.57838158 89,9375 273.625| 89.9375| 1035.4375 91.2125 268.5 90.8125| 1029.6875

5 1.25 1.125 0.102375 4.96875| 0.52880312] 89,5625 275.,4375 90,1875 1036.5625 90,9375 270.5 91.0625| 1031.5625

6 1.50 1.5 0.1365 4.5 0.47940835 89.4375 275.625] 89.4375| 1036.4375 90.9375 271.625 90.9375| 1031.4375

7 1.75 1.375 0.125125 1.25| 0.13321334 89.6875 276.625 89.5625| 1035.0625 90.9375 273.75 91.0625| 1035.4375

8 2 1.375 0.125125 -2.5| -0.26625118| 89,4375 275.5] 90.0625| 1034.6875 91.0625 276.625 91.1875| 1038.5625

9 2.25 1.4375| 0.1308125 -2| -0.21317543 89,4375 276.75 89,9375 1036.5625 91.3125 278.625 90,9375 1038.6875

10 25 1.375 0.125125 -4.0625| -0.43247955 89.4375 275.625] 89.8125| 1037.3125 91.1875 280.5 90.8125| 1040.5625

11 2.75 0.125 0.011375 -6.1875| 0.01996057 90.9375 282.625 90.9375| 1043.5625 90.9375 282.5 91.1875| 1043.3125

12 3 0.875 0.079625 -8| -0.85046335 90,1875 276.375 90.0625| 1038.3623 91.1875 284.625 90.8125| 1046.3125
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Ensayo 3

TEST2 - TORNILLO2

L. . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_3 IncX v u v u v u v u

0 0.00 0.9375| 0.0853125 11.9375| 1.26770157 90.1875 272.625| 90.0625| 1034.3125| 90,9375 259.625 91.1875| 1023.4375

1 0.25 1.1875| 0.1080625 9.375| 0.99598395 90.0625 272.625 89.9375| 1034.4375 91.1875 262.625 91.1875| 1025.6875

2 0.50 1.1875| 0.1080625 7.9375| 0.84375477 89.4375 273.375| 90.0625| 1033.5625| 90.9375 263.625 90.9375| 1027.4375

3 0.75 1.375 0.125125 7| 0.74685107| 89.0625 273.5 90.0625| 1032.6875 90.9375 266.5 90.9375| 1025.6875

4 1.00 1.1875| 0.1080625 5.5625| 0.59265054 89.5625 274,875 90.0625| 1035.4375| 91.0625 269.625 90.9375| 1029.5625

5 1.25 1.1875| 0.1080625 4.4375| 0.47216775 89.6875 274,625 90.0625| 1036.4375 91.0625 270,75 91.0625| 1031.4375

6 1.50 1.3125| 0.1194375 3.4375| 0.36618465| 8§9.3125 275.5| 90.0625| 1035.3125 90.9375 271.5| 91.0625| 1032.4375

7 1.75 1.31451396| 0.115962077| 2.392728598| 0.25487447] 89.7459721| 277.410458 90| 1036.5625 91.0625 273.75 91.3125| 1035.4375

8 2 1.25 0.11375 -2|-0.21265121 89.6875 274.75| 90.0625| 1035.4375| 91,1875 275.625 91.0625| 1038.5625

9 2.25 1.3125| 0,1194375 -2.65625| -0.28255533 89.5625 276.5625 89.9375| 1036.5625 90,9375 277.75 91.1875| 1040.6875

10 25 1 0.091 -4.03125| -0.42902853| 89.9375 275.5625| 89.8125| 1036.4375| 90.9375 279.375 90.8125| 1040.6875

11 2.75 1.8125| 0.1649375 -5.5625| -0.59323588 89.4375 277.5 89.3125| 1036.5625 91.1875 282.625 91.1875| 1042.5625

12 3 1.623 0.147875 -8.25| -0.87833882] 89,9375 277.375 89.0625| 1037.1875 91.0625 284,625 91.1875| 1046.4375
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Ensayo 4

TEST2 - TORNILLO2

L. . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_4 IncX v u v u v u v u
0 0.00 0.9375| 0.0853125 12,1875 1.29382623 90.1875 272.625| 89.8125| 1034.5625| 90.8125 259.375 91.0625| 1023.4375
1 0.25 0.9375| 0.0853125 9.6875| 1.02909892| 89,9375 272.75 90.1875| 1034.6875 91.0625 262.5 90,9375 1025.5625
2 0.50 1 0.091 8.4375| 0.89543121 90.0625 272.75] 89.9375| 1035.4375 91.0625 263.75| 90.9375| 1027.5625
3 0.75 1.1875| 0.1080625 6.125| 0.6527435 89.5625 273.5 89.8125| 1032.5625 90.8125 266.375 90.9375| 1027.4375
4 1.00 1.4375] 0.1308125 5.9375| 0.63187719 89,4375 274.25] 90.0625| 1035.5625 91,3125 268.5] 91.0625| 1029.4375
5 1.25 0.9375| 0.0853125 2.625| 0.27901316 90.0625 273.25 90.1875| 1036.4375 91.1875 271,75 90,9375 1032.6875
6 1.50 1.3125| 0.1194375 3.0625| 0.32596917| 89.6875 274.5] 90.1875| 1035.8125 91.3125 271.75] 91.1875| 1032.4375
7 1.75 1.25 0.11375 2.125| 0.22623901 89.5625 277 90.0625| 1036.5625 90.9375 273.625 91.1875| 1035.6875
8 2 1.15625| 0.10521875| -1.890625|-0.20123222 89.5625 275.625| 90.1875| 1035.6875 91.03125 276.5625] 91.03125| 1038.53125
9 2.25 1.09375| 0.09953125 -2.109375| -0.22459837 89.8125 276.625 90.1875| 1036.3125 91.09375 277.6875 91.09375| 1039.46875
10 25 0.9375| 0.0853125 -3.75| -0.39924492| 90.0625 275.875| 90.0625| 1037.6875| 91.0625 280.625 90.9375| 1040.4375
11 2.75 0.625 0.056875 -5.875| -0.62548263 90.1875 276.75 90.1875| 1037.5625 90.9375 282.625 90.6875| 1043.4375
12 3 1.125 0.102375 -7.8125| -0.83087163 89.4375 277.25] 90.1875| 1038.5623| 90,9375 284,75 90.9375| 1046.68735
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Ensayo 5

TEST2 - TORNILLO2

L. . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_5 IncX v u v u v u v u
0 0.00 1 0.091 11.4375| 1.21360832 90.1875 271.75| 90.0625| 1034.4375| 90,9375 259.625 91.3125| 1023.6875
1 0.25 1.125 0.102375 9.6875| 1.0290992] 89,9375 272,875 89.9375| 1034.6875 91.0625 262.5 91.0625| 1025.6875
2 0.50 0.8125| 0.0739375 8.625| 0.91570656| 90.0625 273.125 90.1875| 1034.8125| 90.9375 263.25| 90.9375| 1027.4375
3 0.75 1.1875| 0.1080625 7.4375| 0.79424917| 89.6875 273.375 89.9375| 1032.5625 90.9375 266.625 91.0625| 10244375
4 1.00 1.2125| 0.,1194375 6.3125| 0.67189554 89,9375 274.75| 89.9375| 1035.6875 91,3125 268.375 91.1875| 1029.4375
5 1.25 1.1875| 0.1080625 4.34375| 0.46213527| 89.6875 274.8125 89.9375| 1036.4375 91.0625 270,75 90,9375 1031.8125
6 1.50 1 0.091 3.46875| 0.36907362 90.0625 274,625 90.0625| 1036.3125| 91.0625 271.5625| 91.0625| 1032.4375
7 1.75 1.25 0.11375 1.9375| 0.20625955 89.9375 276.625 89.9375| 1036.5625 91.1875 273.75 91.1875| 1035.5625
8 2 1.0625| 0.0966875 -1.8125( -0.19295257 90.0625 275.75| 90.1875| 1035.5625| 91.0625 276.5] 91.3125| 1038.4375
9 2.25 1.125 0.102375 -2.4375| -0.25957281 89.8125 276.5 89.9375| 1036.6875 90.8125 278.5 91.1875| 1039.5625
10 25 0.875 0.079625 -4.375| -0.46605305| 90.1875 275.6875| 89.9375| 1036.4375| 91.1875 280.4375| 90.6875| 1040.4375
11 2.75 1.125 0.102375 -5| -0.53215079 89.5625 277.5 90.1875| 103B8.6875 90.9375 282.625 91.0625| 1043.5625
12 3 1.0625| 0.0966873 -8.0625| -0.85844562 90.0625 276.625| 89,9375 1037.3125 91.0625 284,625 91.0625| 1045.4375
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Ensayo 6

TEST2 - TORNILLO2

L. . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_6 IncX v u v u v u v u
0 0.00 1.0625| 0.0966875 10.875| 1.15458347| 90.0625 271.5] 90.1875| 1034.3125| 91,3125 260.5] 91.0625| 1023.5625
1 0.25 0.6875| 0.0625625 9| 0.95692931 90.3125 272.625 90.1875| 1033.6875 90,9375 262.875 90,9375 1025.4375
2 0.50 0.9375| 0.0853125 9.0625| 0.96349654 90.0625 273.6825| 90.3125| 1034.4375| 91.0625 2683.5| 91.1875| 1026.4375
3 0.75 1.3125| 0.1194375 6.25| 0.6654356] 89.125 273.875 90.375 1033.625 91| 266.59375 91.125| 1028.40625
4 1.00 1.0625| 0.0966875 6.75| 0.71946755| 90.0625 274,875 §9.8125| 1035.4375 90,9375 268.75] 91.0625| 1028.0625
5 1.25 1.25 0.11375 3.9375| 0.41917203 89.4375 274.75 89.8125| 1035.4375 91.1875 270.625 90.5625| 1031.6875
6 1.50 1.3125| 0.1194375 4.4375| 0.47263482 89.6875 274.5] 89.6875| 1036.4375| 91.0625 271.5| 90.9375| 1030.5625
7 1.75 0.96976313| 0.08824845( 0.58703265| 0.06253395| 89.9979737| 275.642815 90.1875| 1035.46875 91.3125 274.5 90.8125| 1035.4375
8 2 0.8125| 0.0739375 -1.875| -0.19958933 90.0625 274,625 90.1875| 1035.6875 91,3125 276.625 90.5625| 1037.4375
9 2.25 0.9375| 0.0853125 -1.6875| -0.17973383 89.8125 276.5 89.9375| 1036.4375 90,9375 277.625 90.6875| 1038.6875
10 25 0.875 0.079625 -4.5| -0.47932966| 89.9375 275.5| 89.8125| 1036.5625 91.1875 280.625 90.3125| 1040.4375
11 2.75 0.625 0.056875 -6.0625| -0.64528679 89.9375 277.5 90.3125| 1037.5625 91.1875 282.625 90.3125| 1044,5625
12 3 0.623 0.056875 -8 -0.851861 90.0625 277.75] 89.6875| 1038.3125 90,9375 285.625 90.0625| 1046.4375
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Ensayo 7

TEST2 - TORNILLO2

L. . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_8 IncX v u v u v u v u
0 0.00 1.0625| 0.0966875 11.5625| 1.22687147 90.0625 271.5] 90.1875| 1034.3125| 91,3125 259.375 91.0625| 1023.3125
1 0.25 1.3125| 0,1194375 9.3125| 0.9905638| 89.5625 273.125 90.0625| 1033.4375 91.1875 262.625 91.0625| 1025.3125
2 0.50 0.8125| 0.0739375 9.234375| 0.98166852 90.3125 273.6825| 90.1875| 1034.6875| 91.09375 2683.5| 91.03125| 1026.34375
3 0.75 1.25 0.11375 7.9375| 0.84694757| 89.4375 273.25 90.0625| 1033.5625 90.9375 266.5 91.0625| 10244375
4 1.00 1.25 0.11375 6.0625| 0.64459915| 90.0625 273.5625] 89,9375 1036.5625 91,1875 268.6875| 91.3125| 1029.3125
5 1.25 0.625 0.056875 3.75| 0.39904764 90.0625 273.875 90.0625| 1035.4375 90,9375 270.5 90,4375 1031.3125
6 1.50 0.6875| 0.0625625 3.75| 0.39931022| 90.1875 274.5] 90.0625| 1035.9375| 91.0625 271.5| 90.5625| 1031.4375
7 1.75 0.5625| 0.0511875 1.5625| 0.16617435 90.0625 275.5 90.4375| 1036.6875 91.0625 273.5 90.5625| 1035.5625
8 2 0.4375| 0.0398125 -1.375| -0.14631762| 90.1875 275 90.0625| 1035.3125 91.0625 275.5] 90.0625| 1037.5625
9 2.25 0.75 0.06825 -3| -0.31971055 90.1875 275.5 90.0625| 1035.5625 91.0625 278.5 90.6875| 1038.5625
10 25 0.625 0.056875 -4.6875| -0.4986065 89.9375 274.5] 90.0625| 1037.4375| 90.8125 280.625 90.4375| 1040.6875
11 2.75 0.4375| 0.0398125 -5.9375| -0.63208478 90.1875 276.625 90.3125| 1037.4375 91.1875 282.5 90.1875| 1043.4375
12 3 0.623 0.056875 -8.3125( -0.88564632 90.1875 277.5] 89.6875| 1037.4375 91,1875 285.5] 89,9375 1046.0625
~. 19
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Ensayo 8

TEST2 - TORNILLO2

L. . L. . Incremetos puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_8 IncX v u v u v u v u
0 0.00 1.125 0.102375 11.5625 1.22687121 89,9375 271,625 89,9375 1034.5625 91.0625 259.625 91.0625| 1023.4375
1 0.25 1.0625| 0.0966875 9.625| 1.0223759 90.1875 272.5 89.9375| 1034.4375 91.0625 262.25 91.1875| 1025.4375
2 0.50 0.9375| 0.0853125 8.6875| 0.92317293 90.3125 273 90.0625| 1034.3125| 91.1875 263.375 91.0625| 1026.5625
3 0.75 0.75 0.06825 7.71875| 0.82337004 89.8125 272.9375 90.0625| 1033.6875 90.9375 266.625 90.4375| 1024.5625
4 1.00 1.1875| 0.1080625 5.875| 0.62527799 90.1875 273.5] 89.6875| 1035.4375 91,1875 268.5] 91.0625| 1028.6875
5 1.25 0.75 0.06825 3.90625 0.415249 89,9375 273.5 89.9375| 1036.4375 90.75 270.5625 90.625| 1031.5625
6 1.50 0.3125| 0.0284375 2.59375| 0.27558934 90.1875 273.6875| 90.1875| 1036.4375| 91.0625 271.5| 89.9375| 1033.4375
7 1.75 0.625 0.056875 1| 0.10629049 90.1875 274.75 90.1875| 1036.8125 91.0625 273.75 90.5625| 1035.8125
8 2 0.3125| 0.0284375 -1.625| -0.17302005| 90.1875 274.8125] 90.3125| 1035.6875 91.0625 276.5625] 90.0625| 1037.1875
9 2.25 0.4375| 0.0398125 -1.6875| -0.17961565 90.0625 275.75 89.9375| 1036.5625 91.0625 277.25 89,8125 1038.4375
10 25 0.625 0.056875 -4.5| -0.47925309| 90.1875 275.375 90.0625| 1037.6875| 91.1875 281.625 90.3125| 1040.4375
11 2.75 0.125 0.011375 -6.0625| -0.64528654 90.4375 277.375 90.3125| 1037.5625 91.0625 282.625 89.9375| 10444375
12 3 0.5625| 0.0511875 -8| -0.85144124 90.3125 277.625| 89.6875| 1038.6875 91,3125 285.625 89,8125 1046.6875
~ 19
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Ensayo 9

TEST2 - TORNILLO2

L. . L. . puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacion del tornillo
IncV IncZ IncU_10 IncX v u v u v u v u
0 0.00 1.0625| 0.0966875 11.25| 1.19361492 90.1875 271,625 89,9375 1034.5625 91,1875 259.875 91.0625| 1023.8125
1 0.25 0.875 0.079625 9.25| 0.98351102] 90.0625 272.75 90.0625| 1033.6875 90.6875 262.625 91.1875| 1025.3125
2 0.50 1.125 0.102375 9.0625| 0.9622317 89.9375 272.625| 89.9375| 1035.5625 90.9375 263.625 91.1875| 1026.4375
3 0.75 1.1875| 0.1080625 5.875| 0.62599749 89.5625 273.125 90.0625| 1032.5625 91.1875 266.5 90.8125| 1027.4375
4 1.00 0.8125| 0.0739375 5.8125| 0.61862531 90.3125 274.3125] 90.1875| 1035.5625| 91.0625 268.6875| 91.0625| 1029.5625
5 1.25 1.5 0.1365 5.0625| 0.53902399 89.4375 275.625 90.1875| 1036.3125 91.3125 270.5 91.3125| 1031.3125
6 1.50 1.5 0.1365 4.125| 0.43909652| 8§9.3125 275.6825| 90.0625| 1036.6875| 91.0625 271.625 91.3125| 1032.4375
7 1.75 1.25 0.11375 1.0625| 0.11309206| 89.5625 276.5 89.9375| 1035.5625 91.0625 273.5 90.9375| 1036.4375
8 2 0.75 0.06825 -0.875| -0.09314184 90.1875 276.625| 90.1875| 1036.5625| 90.8125 276.5] 91.0625| 1038.4375
9 2.25 1.5 0.1365 -2| -0.21321107 89.5625 276.75 89.9375| 1035.3125 91.3125 277.5 91.1875| 1038.5625
10 25 1.3125| 0.1194375 -4.96875| -0.52806702| 89.5 274.5625| 90.125| 1037.8125 91.1875 280.625 91.0625| 1041.6875
11 2.75 1.0625| 0.0966875 -5.125| -0.54590309 89.5625 277.75 90.3125| 1037.6875 90.9375 282.375 91.0625| 1043.3125
12 3 1.0625| 0.0966873 -6.8125( -0.72523411 89.5625 277.75] 90.3125| 1038.6873 91,1875 284,625 90.8125| 1045.4375
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Ensayo 10

TEST2 - TORNILLO2

L. . L. . puntoAl puntoBl puntoA2 puntoB2
Posiciones tornillo Rotacidn del tornillo
IncV IncZ IncU_10 IncX v u v u v u v u
0 0.00 1.1875| 0.1080625 10.90625| 1.15756932| 89,9375 271.4375] 90.0625| 1034.6875| 91.1875 260.625| 91.1875| 1023.6875|
1 0.25 1 0.091 9.5| 1.00909805 90.3125 272.5 90.0625| 1034.5625 91.1875 262.5 91.1875| 1025.5625
2 0.50 1.25 0.11375 8.90625( 0.94560277| 90.0625 272.5625| 89.9375| 1035.5625| 91.1875 263.75| 91.3125| 1026.5625|
3 0.75 1.25 0.11375 6.1875| 0.65848379 89.6875 273.625 90.0625| 1033.6875 91.3125 266.375 90.9375| 1028.5625
4 1.00 1.0625| 0.0966875 6| 0.63800475| 89.5625 273.9375] 90.0625 1035.3125] 90.9375 267.5625] 90.8125| 1029.6875|
5 1.25 1.25 0.11375 4.4375| 0.47193516 89.5625 274.5 89.9375| 1036.5625 91.0625 270.5 90.9375| 1031.6875
6 1.50 1.25 0.11375 2.875| 0.30641451 89.6875 275.3125] 89.9375| 1035.5625| 91.0625 272.6875| 91.0625| 1032.4375|
7 1.75 1.4375| 0.1308125 1| 0.10644837| 89.1875 276.5 90.0625| 1035.4375 90.9375 273.5 91.1875| 1036.4375
8 2 1.1875| 0.1080625 -1.8125] -0.19282605 89.5625 275,375 90.0625 1035.4375| 91.1875 275,875 90.8125| 1038.5625
9 2.25 1.0625| 0.0966875 -2.4375] -0.25957286 89,9375 276.5 90.1875| 1036.5625 91.3125 278.375 90.9375| 1039.5625
10 25 0.9375| 0.0853125 -4.625| -0.49256499| 90.1875 275.5] 89.9375| 1037.5625| 90.9375 281.625| 91.0625| 1040.6875|
11 2.75 1 0.091 -5.625( -0.59837493 90.1875 276.625 90.0625| 1038.4375 91.1875 282.625 91.0625| 1043.6875
12 3 0.9373] 0.0853125 -7.09375| -0.753421469| 89.9375 276.623| 90.3125| 1038.4375] 90.9375 283.6875] 91.1875| 1045.5623
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Incremento de U relativo

Test 2, Tornillo 2, IncU
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Incremento de U absoluto
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1.3. Ensayo Rotacion X, tornillos 3y 4



Ensayo 1

TEST3 - TORNILLO3-4

Posiciones | Rotacion Incremetos puntoAl puntoB1 puntoA2 puntoB2
tornillo | deltornillo| Incv_1 IncZ IncU_1 IncX v u v u v u v u
0 0.00 1.5625( 0.1421875 11.96875| 1.27232098| 88.8125 272.8125 88.8125| 1034.5625 89.8125 260.625 90.9375| 1022.8125
1 0.25 3.3125| 0.3014375 11.59375 1.23510541' 86,3125 273.6875 87.3125| 1031.4375 90.0625 259.5 90.1875| 1022.4375
2 0.50 4.25 0.38675 11.6875 1.24349538' 85.1875 272.5625 86.0625| 1034.6875 89.5625 261.6875 90.1875| 1022.1875
3 0.75 6.31414169| 0.57458689| 11.2679792 1.19849403' 82.1217166| 272.285958 83.25| 1033.4375 88.9375 260.625 89.0625| 1022.5625
4 1.00 8.87655014| 0.80776606| 11.6429609| 1.23655164] B0.2468997| 272.660922 80| 1034.8125] 88.9375 260.5 89.0625| 1023.6875
5 1.25 10.3764037| 0.94425273| 12.6429792| 1.34452271| 77.2471927| 272.285958 78.125| 1034.5625 87.9375 260.25 88.1875| 1021.3125
5] 1.50 11.1888426| 1.01818468| 11.5492048| 1.22694648| 75.9973147| 272.78391 77| 1034.56235 87.4375 260.5625 §7.9375| 1023.6875
7 1.75 14.375 1.308125 11.40625( 1.21222772] 73 272.6875 73.375| 1034.1875 86.8125 260.625 88.3125| 1023.4375
8 2 16.063568| 1.46178469| 12.5804121| 1.33797895| 70.372864| 273.660824 71| 1034.5625| 86.6875 260.375| 86.8125| 1022.6875
9 2,25 18.125 1.649375 11.96875| 1.27252969 67.875 272.5625 69.125| 1034.5625 86,0625 260.75 87.1875| 1022.4375
10 2.5 19.1884032| 1.74614469| 12.142906| 1.2926164] 66.9981935| 273.785812 67.625| 1033.6875 85.8125 260.625| 87.1875| 1022.5625
11 2,75 21.75 1.97925 11.78125 1.25331444' 64.125 271.8125 64| 1033.5625 85.5625 260.375 86.0625| 1021.4375
12 3 23.4375| 2.1328125 12.46875 1.32577‘3-25' 61.5 272.8125 62.125| 1034.5625 85.1875 260.875 8§5.3125| 1021.5625
IncV_1
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Ensayo 2

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
IncV_2 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u

0 0.00 1.9375] 0.1763125 12.59375) 1.3394217 0.4375| 0.0398125) 88.8125 272.4375] 89.0625| 1034.9375 90.5625 260.75| 91.1875| 1021.4375|
1 0.25 3.25 0.29575 11.6875| 1.24544541 0.25 0.02275 86.5625 273.875 86.9375| 1031.5625 89.9375 259.75 90.0625| 1022.3125
2 0.50 4,373 0.398125 12.25| 1.30205856 0.373 0.034125| 85.3125 272.625| 86.1875| 1034.6875| 90.1875 260.375| 90.0625| 1022.4375|
3 0.75 6.4375| 0.5858125 11.71875| 1.24534267 0.6875| 0.0625625 82.4375 272.3125 83.1875| 1033.4375 88.9375 259.625 89.5625| 1022.6875
4 1.00 8.68905014| 0.79070356| 12.0804182| 1.28606792| 0.12655014| 0.01151606| B0.2468997| 273.535836| 80| 1034.3125| 88.5625 261.375| 89.0025| 1022.3125|
5 1.25 10.75 0.97825 13.59375| 1.44815345 0.625 0.056875 77.4375 274.6875 77.9375| 1034.4375 88.0625 260.5 88.8125| 1021.4375
[ 1.50 11.625 1.057875 12.40625| 1.31958686 0.5625| 0.0511875 76.25 272.5625] 77.125| 1034.5625 B88.1875 260.625| B88.4375| 1021.6875|
7 1.75 14.1887084| 1.29117246| 13.1429487| 1.3986099| 0.75120838| 0.06835996| 73.2475832| 272.910897 73.875| 1034.5625 87.3125 260.25 88.1875| 1020.9375
2 2 15.9385863| 1.45041136| 12.7053693| 1.35460259| 0.25108632| 0.02284886| 70.7478274| 274.535739 71.125| 1033.9375 B86.8125 261.5 B86.9375| 1021.5625|
9 2.25 18.25 1.66075 12.90625) 1.37300006 0.6875| 0.0625625 68 272.6875 69| 1035.6875 86.5625 261.375 86.9375| 1021.1875
10 2.5 19.25 1.75175 12.84375| 1.3673618 0.875 0.079625 66.8125 272.8125 67.9375| 1035.3125| 86.3125 261.625] 86.9375| 1020.8125
11 2.75 21.5625| 1.9621875 12.59375| 1.33964347 0.5 0.0455 64 272.8125 64.625| 1035.5625 85.6875 261.5 86.0625) 1021.6875
12 3 23.4375| 2.1328125 1296875 1.38020946 0.3125| 0.0284375 61.6875 273.4375 62.0625| 1034.6875| 85.1875 260.625] 85.4375| 1021.5625
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Ensayo 3

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas

Incv_3 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.75 0.15925 11.625| 1.23664175 0.375 0.034125 89.0625 272.625] 89.1875| 1034.5625 90.5625 261.5] 91.1875| 1022.4375)
1 0.25 3.375 0.307125 11.96875| 1.27526757 0.5 0.0455 87.3125 274.1875 87.1875| 1031.5625 90.0625 259.375 91.1875| 1022.4375
2 0.50 4.3125| 0.3924375 12.34375| 1.311217535 0.4375| 0.0398125 85.5625 272.5 86.0625| 1034.4375 89.9375 259.5625 90.2125| 1022.6875
3 0.75 6.8141661| 0.62008911| 13.2054609| 1.40169381) 0.7516661| 0.06840161| B82.6216673| 272.660922 83| 1035.5625 89.0625 259.25 90.1875| 1022.5625
4 1.00 8.8125| 0.8019375 11.96875| 1.27237307 0.09375| 0.00853125 80.15625| 272.59375] 79.84375| 1034.46875 88.5625 260.5625 89.0625| 1022.5625
5 1.25 10.501422| 0.9556294| 14.0179132| 1.49196433| 0.68892198| 0.0626919) 77.622156| 273.535836 78.375| 1034.5625 88.1875 259.5 88.8125| 1020.5625
6 1.50 11.6263548| 1.05799829| 13.5804609| 1.44647453| 0.81385485| 0.07406079| 76.2472903| 272.660922) 77.125| 1033.6875] 87.9375 259.625) B88.6875| 1019.5625
7 1.75 14.1262084| 1.28548496| 11.5180036| 1.22368132| 0.43870833| 0.03992246| 73.2475832| 271.736007| 74.125| 1034.5625 87.8125 260.625 87.8125| 1022.6875
8 2 16.0635924| 1.46178691| 12.9867231| 1.37887169| 0.00109242| 9.941E-05| 70.8728152| 272.410946| 71| 1035.8125 87.0625 259.9375) B86.9375| 1022.3125
9 2.25 17.6875| 1.6095625 12.53125| 1.33135233 0.5 0.0455 68.625 272.8125 69.375| 1035.4375 86.5625 260.5 86.8125| 1022.6875
10 2.5 19.1875| 1.7460625 11.96875| 1.27379059 0.625 0.056875| 67.25 272.5625| 68.25| 1035.4375| 86.8125 262.375| B87.0625| 1021.6875
11 2.75 21.4375| 1.9508125 12.0625| 1.28212931 0.625 0.056875 63.875 272.8125 65| 1034.5625 85.8125 260.4375 83.9375| 1022.8125
12 3 23.4375| 2.1328125 12.5625| 1.33615123 0.0625| 0.0056875 651.5625 273.4375| 62.0625| 1034.6875 85.4375 260.5625| 85.0625| 1022.4375
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Ensayo 4
TEST3 - TORNILLO3-4

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas
Incv_4 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.6875| 0.1535625 11.21875| 1.19347513 0.1875| 0.0170625 89.0625 272.375) 89.0625| 1034.4375 90.5625 261.8125] 90.9375| 1022.5625
1 0.25 3.375 0.207125 13.28125| 1.41300506 0.25 0.02275 87.0625 273.5 87.1875| 1035.6875 90.3125 261.0625 90.6875| 1021.5625
2 0.50 3.875 0.352625 12.9375| 1.37682752 0.5 0.0455] B85.6875 273.75 B6.0625| 1034.4375 89.4375 260.375) 90.0625| 1021.9375
3 0.75 6.9375| 0.6313125 11.5| 1.22304366 0.375 0.034125 82.875 273.5625 83| 1034.5625 89.5625 261.4375 90.1875| 1023.6875
4 1.00 9.0625| 0.8246875 12| 1.27392093 025 0.02275| 80 272.3125 80.25| 1034.3125 89.0625 259.3125 89.3125| 1023.3125
5 1.25 10.9375| 0.9953125 12.46875| 1.32482093 0.625 0.056875 77.625 273.5625 78.125| 1035.5625 88.4375 260.75 89.1875| 1023.4375
6 1.50 11.6263548| 1.05799829| 11.6742048| 1.24042907| 0.81385485| 0.07406079| 76.2472903| 272.78591] 77.125| 1034.5625 87.9375 260.5625 88.6875| 1023.4375
7 1.75 14.25 1.29675 12.15625|) 1.29235881 0.5625| 0.0511875 73.25 273.8125 74.125| 1035.6875 87.8125 261.625 88.0625| 1023.5625
3 2 16.5635863| 1.50728636| 12.8616499| 1.36828159(-0.12391368|-0.01127614| 70.7478274 273.9108 70.875| 1035.1875] 87.5625 260.9375 87.1875| 1022.4375
9 2.25 17.9384765| 1.63240136| 12.7991377| 1.36040431| 0.25097647| 0.02233886| 68.4980471| 274.160775 68.875| 1035.4375 86.5625 260.5625 86.6875| 1023.4375
10 25 19.375 1.763125 12.656253|) 1.34441331 0.6875| 0.0625625 67 272.5625) 68.125| 1035.8125 86.8125 260.625) B87.0625| 1022.4375
11 2.75 21.8125| 1.9849375 11.28125] 1.20130702 0.4375| 0.0398125 54.0625 272.4375 64.9375| 1032.5625 86.3125 260.625 86.3125| 1021.8125
12 3 23.1875| 2.1100625 13.15625|) 1.40004967 0.1875| 0.0170625 61.5625 273.6875| 62.1875| 1034.4375 85.1875 260.125] B84.9375| 1021.6875
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Ensayo 5

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Carpetas Vueltas
Incv_5 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.3125| 0.1194375 10.375| 1.10503105 0.6875| 0.0625625| 89.0625 272.6875 90.0625| 1032.3125 90.6875 261.4375 91.0625| 1022.8125|
1 0.25 3.4375| 0.3128125 13.03125| 1.38470156 0.5625| 0.0511875 87.0625 273.3125 87.1875| 1034.9375 90.0625 259.625 91.0625| 1022.5625
2 0.50 4.37680646| 0.39828939| 13.53491743| 1.43894388| 0.68930646| 0.06272689] B5.4963871| 273.410849 86| 1035.3625| B89.6875 259.3125 90.3625 1022.3625|
3 0.75 7.1875| 0.6540625 13.21875| 140750975 0.32125| 0.0284375 82.6875 2740625 83.1875| 1035.1875 90.0625 261.25 90.1875| 1021.5625
4 1.00 8.87653794| 0.80776495| 12.1741804| 1.29482698| 0.18903794| 0.01720245] 79.9969241| 273.285861 80.25| 1034.4375 B88.9375 260.6875 89.0625| 1022.6875|
5 1.25 11.25 1.02375 12,875 1.37265849 0.5 0.0455 77.4375 273.4375 77.9375| 1034.3125 88.6875 261.6875 89.1875| 1020.3125
b 1.50 11.6875| 1.0635625 14.3125| 1.52278147 0.25 0.02275| 76.75 273.5625 76.75| 1035.0625] B88.1875 259.4375 88.6875| 1020.5625|
7 1.75 13.9387267| 1.26842413| 11.8304731| 1.2575997| 0.50122669| 0.04561163| 73.6225466| 272.410946) 74| 1034.5625 87.4375 260.75 88.0625| 1022.5625
E] 2 16.375 1.490125 13.78125| 1.46632021 0.125 0.011375| 70.8125 274.9375 71.3125| 1035.5625] B87.5625 260.5 87.3125| 1022.4375
9 2.25 18.0634765| 1.64377636) 12.8303753| 1.3656831| 0.62597647| 0.056096386] 68.4980471| 274.410751) 69.25| 1035.3125 86.6875 261.5 87.1875| 1022.5625
10 2.5 18.75 1.70625 12.6875| 1.34967158 0.625 0.056875 67.8125 272.8125 68.1875| 1035.5625 86.3125 261.4375 87.1875| 1021.5625
11 2.75 21.3125| 1.9394375 12.28125] 1.30564944 0.6875| 0.0625625 64.3125 272.6875 #5.1875| 1035.4375 85.8125 261.25 86.3125| 1022.3125
12 3 23.625 2.149875 12.84375| 1.36870769 0.375 0.034125 61.6875 273.3125 62.0625| 1034.5625 85.3125 261.625 85.6875| 1020.5625
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Ensayo 6

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
IncV_6 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u

0 0.00 2.1875| 0.1990625 13.1875| 1.40274207 0.5625| 0.0511875 88.3125 273.375 88.8125| 1035.4375 90.4375 260.75] 91.0625| 1021.6875|
1 0.25 3.8125| 0.3469375 12.0625| 1.28550285 0.5625| 0.0511875 86.8125 273.4375 87.1875| 1033.4375 90.4375 261.3125 91.1875| 1021.4375
2 0.50 4.3125| 0.3924375 13.6875| 1.4559266 0.3125| 0.02B84375| B85.6875 273.625 86.1875| 1033.6875| 90.1875 260.5) 90.3125| 1021.4375|
3 0.75 7.18914779| 0.65421245| 10.5804426| 1.1276856| 0.87664779| 0.07977495| 82.2467044| 273.035885 83.125| 1031.1875 89.4375 260.625 90.3125| 1022.4375
4 1.00 9.3125| 0.8474375 12.90625| 1.37074389 0.3125| 0.02B84375| 79.4375 272.9375 79.9375| 1035.3125] B88.9375 259.75] 89.0625| 1022.6875|
5 1.25 10.8125| 0.9839375 12,375 1.21610101 0.1875| 0.0170625 77.9375 273.4375 78.1875| 1034.5625 88.8125 260.5625 88.9375| 1022.6875
b 1.50 11.6875| 1.0635625 13.25| 1.40869565 0.5625| 0.0511875| 76.6875 273.8125 77.0625| 1035.6875| B88.1875 260.5625 88.9375 1022.4375|
7 1.75 14.125 1.285375 13.5| 1.43621772 0.875 0.079625 72,9375 273.8125 74.0625| 1035.5625 87.3125 260.6875 87.9375| 1021.6875
8 2 16.5 1.5015 13.71875| 1.45859254 0.4375| 0.0398125 70.25 273.3125 71| 1035.9375] B87.0825 260.375 87.1875| 1021.4375
9 2,25 18 1.638 14.28125| 1.51877135 0.25 0.02275 68.6875 274.3125 §9.3125| 1036.4375 87.0625 260.5 86.9375| 1021.6875
10 2.5 19.1884032| 1.74614469| 13.2991804| 1.4147121| 0.75090323| 0.06833219| 66.9981935| 273.285861 67.75 1034.9375] 86.1875 260.1875 86.9375| 1021.4375
11 2.75 21.75 1.97925 13.1875| 1.40216748 0 0| 64.1875 2729375 64,1875 1035.5625 85.9375 260.5625 85.9375| 1021.5625
12 3 23.8125| 2.1669375 14.03125| 1.49341035 0.375 0.034125 61.125 273.9375 62.125| 1035.5625 85.5625 260.5 85.3125| 1020.9375
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Ensayo 7

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas
Incv_7 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.4375| 0.1308125 11.71875| 1.2467731 0.1875| 0.0170625 89.5625 273.6875 89.6875| 1033.4375 90.9375 260.375| 91.1875| 1023.3125
1 0.25 3.8125| 0.3469375 11.875| 1.26199262 0.1875| 0.0170625 87.3125 273.5 87.1875| 1035.6875 90.8125 261.625 91.3125| 1023.8125
2 0.50 4.9375| 0.4493125 12.46875| 1.32514739 0.5625| 0.0511875 85.5625 273.75] 85.8125| 1035.3125 90.1875 260.6875 91.0625| 1023.4375
3 0.75 7.0625| 0.6426875 13.53125] 1.43924728 0.4375| 0.0398125 82.6875 274.6875 82.9375| 1035.6875 89.5625 260.625 90.1875| 1022.6875
4 1.00 9.06403794| 0.82482745| 13.8929548| 1.47964195| 0.37653794| 0.03426495| 79.9969241| 272.78591) 80.5| 1034.8125 89.1875 260.375| 89.4375| 1019.4375
5 1.25 11.1875| 1.0180625 13.71875| 1.46291192 0.1875| 0.0170625 77.5625 274.6875 77.8125| 1034.3125 88.8125 261 88.9375| 1020.5625
6 1.50 11.6263793| 1.05800051| 13.7366132| 1.46280543| 0.56387926| 0.05131301| 76.7472415| 274.660726| 77.125| 1035.6875] 88.1875 261.3125 B88.9375| 1021.5625
7 1.75 14.2512023| 1.29685941| 13.1429182| 1.39654227| 0.68870223| 0.06267191| 73.1225954| 273.535836| 74.25| 1036.1875 87.8125 260.75 88.0625| 1022.6875
8 2 17.0625| 1.5526875 14.34375) 1.5260452 0.125 0.011375] 71 274.8125) 70.875| 1036.9375] 87.8125 261.25 88.1875| 1021.8125
9 2.25 18 1.638 13.78125| 1.46607341 0.375 0.034125 68.6875 275.0625 69.1875| 1036.5625 86.8125 261.375 87.0625| 1022.6875
10 2.5 19.3125| 1.7574375 12.8125| 1.36207523 0.375 0.034125] 67.3125 273.1875| 67.8125| 1036.5625| B86.75 261.8125] 87| 1022.3125|
11 2.75 21.875 1.990625 1290625 1.37209308 0.5625| 0.0511875 63.75 273.4375 64.75| 1035.1875 86.0625 260.375 86.1875| 1022.4375
12 3 23.9981874| 2.18383506| 12.7002582| 1.35300135| 0.75181257| 0.06841494 51.125 274.8125| 62.375| 1034.8125| B85.6213749| 261.736984] 85.875| 1022.4375
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Ensayo 8

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas
Incv_8 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.4375| 0.1308125 13.15625| 1.39855643 0.3125| 0.0284375 89.3125 273.875 90.0625| 1035.6875| 91.1875 260.5625 91.0625| 1022.6875|
1 0.25 3.125 0.284375 11.0625| 1.17930296 0.5 0.0455 87.5625 273.8125 88.0625) 1033.4375 90.6875 262.9375 91.1875| 1022.1875
2 0.50 5.125 0.466375 12.84375| 1.36837208 0.625 0.056875| 85.4375 274.625 85.9375| 1033.4375 90.4375 260.3125 91.1875| 1022.0625|
3 0.75 7 0.637 12.1875| 1.29648507 0.375 0.034125 82.4375 274.6875 83.0625| 1034.4375 89.6875 260.8125 89.8125| 1023.9375
4 1.00 8.8125| 0.8019375 11.875| 1.2625108 0.0625| 0.0056875 80.3125 273.5625 80.8125| 1034.9375 89.5625 261.1875 89.1875| 1023.5625|
5 1.25 10.5 0.9555 11.6875| 1.24145703 0.25 0.02275 78.4375 272.6875 78.4375| 1034.4375 88.6875 260.1875 89.1875| 1023.5625
b 1.50 12.0638671| 1.0978119| 12.8303755| 1.36344688| 0.50136705| 0.0456244| 76.4972659| 274410751 76.875| 1035.4375 88.4375 260.375 89.0625| 1023.8125|
7 1.75 13.75 1.25125 13.4375| 1.42898248 0.125 0.011375 73.9375 274.4375 74.4375| 1035.5625 88.0625 260.4375 87.8125| 1022.6875
8 2 17.1230715| 1.5581995| 13.5752154| 1.44526315| 0.31442852 0.028613 70.3125 274.8125 71.1875| 1035.3125| 87.996143| 260.912069| 87.75| 1022.0625
9 2.25 17.75 1.61525 13.46875| 1.4306043 0.1875] 0.0170625 69.125 273.1875 69| 1036.5625 86.5625 260.5 87.0625) 1022.3125
10 2.5 18.875 1.717625 13.15625| 1.39844291 0.375 0.034125] 67.9375 273.5625 68.0625) 1036.3125| 86.5625 261.125 87.1875| 1022.4375
11 2.75 21.5 1.9565 13.5| 2.44357847 -0.5 -0.0455 65 274 63 722 85 261] 86 708|
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Ensayo 9

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas
Incv_9 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u

0 0.00 1.43949565( 0.1309941| 12.6741438| 1.34689717| 0.50199565| 0.0456816| 89.3710087| 274.035738| 90.125| 1035.6875 91.0625 260.8125 91.3125| 1023.5625
1 0.25 3.5 0.3185 11| 1.17083699 0.625 0.056875 86.9375 273.6875 87.9375| 1032.5625 90.8125 260.5625 91.0625| 1023.6875
2 0.50 5.175 0.466375 12.9375| 1.37535888 0.875 0.079625 85.4375 273.5625 85.9375| 1035.5625 90.1875 260.6875 91.4375| 1022.5625
3 0.75 6.87665999| 0.62577606| 12.5491621| 1.3338335| 0.68915999| 0.06271356 82.49668| 273.660824| 83.125| 1035.4375 89.3125 260.8125 90.0625| 1023.1875
4 1.00 9.46875| 0.86165625 13.375| 1.42087859 0.5 0.0455 7996875 273.59375 80.09375| 1035.53125 89.0625 259.6875 89.9375| 1022.6875
5 1.25 10.7514464| 0.97838162| 13.3929182| 1.42427482| 0.06354639| 0.00581912| 78.1221072| 273.535836| 78| 1035.6875 88.6875 260.625 88.9375| 1021.8125
6 1.50 11.8125| 1.0749375 13.625| 1.45118908 0.6875| 0.0625625 76.4375 275.5625) 77.1875| 1034.5625| 88.3125 260.4375) B88.9375| 1022.4375
7 1.75 14.375 1.308125 14.40625| 1.5310594 0.5625| 0.0511875 73.25 274.5625 73.875| 1037.0625 87.6875 260.5 88.1875| 1022.3125
8 2 16.625 1.512875 14.21875| 1.51448537 0.5 0.0455] 70.9375 275.9375) 71.0625| 1036.5625| 87.1875 261.875) B88.0625| 1022.1875
9 2.25 17.8125| 1.6209375 14.375| 1.52805331 -0.1875| -0.0170625 68.9375 2754375 62.9375| 1036.4375 86.9375 260.0625 86.5625| 1023.0625
10 2.5 19.1875| 1.7460625 12.21875| 1.29975003 0.6875| 0.0625625 66.9375 273.3125] 67.9375| 1035.1875 86.4375 261.5] 86.8125| 1022.5625
11 2.75 21.1875| 1.9280625 13.59375| 1.44553387 0.0625| 0.0056875 64.6875 2744375 65.1875| 1036.5625 86.3125 261.25 83.9375| 1022.5625
12 3 23.8125| 2.1669375 13.25| 1.40962075 0.25 0.02275] 651.9375 274.5625| 61.8125| 1035.9375| 85.375 261.3125| 86| 1022.6875
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Ensayo 10

TEST3 - TORNILLO3-4

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
IncV_10 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u

0 0.00 1.8125| 0.1649375 13.34375| 141813986 0.1875| 0.0170625) 89.0625 273.625] 89.3125| 1035.3125] 90.9375 259.8125] 91.0625| 1022.4375|
1 0.25 3.1875| 0.2900625 13.25| 1.40881137 0.9375| 0.0853125 87.0625 273.5 88.1875| 1035.5625 90.4375 260.5 91.1875| 1022.0625
2 0.50 4,1873| 0.3810625 12.875| 1.36916755 0.5625| 0.0511875] 86.3125 274.75| 86.0625| 1035.1875| 89.6875 260.625| 91.0625| 1023.5625|
3 0.75 6.9375| 0.6313135 14.21875| 1.51100828 -0.0625| -0.0056875 82.9375 274.8125 82.8125| 10326.8125 89.8125 260.375 #9.8125| 1022.8125
4 1.00 9.31405014| 0.84757856| 13.9242109| 1.48339928| -0.12344986| -0.011233594| B0.2468997| 272.660922| 80| 1034.6875| 89.4375 260.4375| 89.4375| 1019.0625|
5 1.25 10.5 0.9555 14.21875| 1.51423856 0.5625| 0.0511875 77.625 273.9375 78.875| 1035.4375 88.8125 260.625 28.6875| 1020.3125
[ 1.50 12 1.092 13.40625| 1.42830124 0.25 0.02275) 76.5625 275.6875| 76.9375| 1034.4375 B8.6875 260.75| B88.8125| 1022.5625|
7 1.75 13.875 1.262625 15.625| 1.66256229 0.3125| 0.0284375 73.625 274.6875 74.25| 1036.4375 87.8125 259.5625 87.8125| 1020.3125
2 2 17.0010741| 1.54709774| 13.9241682 1.482906| 0.68857411| 0.06266024] 70.4978518| 273.535836 71.25| 1035.6875| 87.5625 261.1875| B88.1875| 1020.1875|
9 2.25 18.25 1.66075 14.8125| 1.537442805 0.125 0.011375 68.6875 274.1875 69.1875| 1036.4375 87.3125 259.5625 87.0625| 1021.4375
10 2.5 19.15625| 1.74321875 14.5( 1.54241507 0.78125| 0.07109375 67.125 274.5625| 68.125| 1036.6875 86.5| 260.71875| 87.0625| 1021.53125|
11 2.75 22.0625| 2.0076875 13.15625| 1.39867398 0.75 0.06825 64 272.5625 65| 1035.5625 86.3125 260.5 86.8125| 1021.3125
12 3 24,125 2.195375 13.40625| 1.42712246 0.375 0.034125 61.4375 275.0625| 61.9375| 1035.6875 85.6875 261.375 85.9375| 1022.5625|
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1.4. Ensayo Rotacion Tornillo X, tornillos5y 6



Ensayo 1

TEST4 - TORNILLO5-6

Posiciones | Rotacion Incremetos puntoAl puntoB1 puntoA2 puntoB2
tornillo | del tornillo|  Incv 1 IncZ IncU_1 IncX v u v u v u v u
0 0.00 1 0.091 12,75 1.35866432 B89.6875 275.06825 89.9375| 1033.5625 90.4375 260.6875 91.1875| 1022.4375
1 0.25 -0.875 -0.079625 14.25| 1.51588344 89.0625 273.375 89.0625| 1035.3125 88.1875 259.625 88.1875| 1020.5625
2 0.50 -3.0625| -0.2786875 12.6875| 1.34944678| 88.8125 274.4375 B88.8125 1035.4375 83.25 261.1875 86.25) 1023.3125]
3 0.75 -3.8125| -0.3469375 12.0625| 1.28360439 87.9375 273.4375 87.9375| 1035.4375 83.9375 262.1875 84.3125| 1022.5625
4 1.00 -5.875| -0.534625 13| 1.38336485| 87.6875 274.5 88.1875| 1035.8125 82,0625 261.625| 82.0625| 1022.6875
5 1.25 -8.125 -0.739375 12| 1.27579987 87.5625 273.5625 87.0625| 1035.5625 79.125 261.6875 79.25| 1023.4375
3] 1.50 -10.251361| -0.93287385| 11.8252521| 1.25855587 86.9375 273.4375 86.6875| 1034.3125] 76.3722781| 261.661996| 76.75| 1022.4375
7 1.75 -11.3125| -1.0294375 11.59375| 1.23438078| 86.3125 273.125 86.5625| 1033.9375 74.75 261.5625 75.5| 1022.3125
8 2 -14.25 -1.29675 11.75| 1.24901575 86.4375 273.4375 B86.3125| 1035.4375 72.25 261.6875 72| 1023.6875
9 2.25 -15.375 -1,399125 12.90625| 1.37153054] 85.8125 274.5 85.9375| 1036.5625 70.875 261.4375 70,125 1023.8125
10 2.5 -17.125| -1.558375 11.4375| 1.21529983 84.9375 272.8125 85.0625| 1034.4375 67.5 260.6875 68.25| 1023.6875|
11 2.75 -16.8125| -1.5299375 11.71875| 1.24462456| 85,1875 273 84.8125| 1034.5625 68.25 260.1875 68.125| 1023.9375
12 3 -19.0625| -1.7346875 14.1875| 1.51047572 84.4375 275.6875 85.1875| 1035.6875 64.875 260.6875 66.625( 1022.3125]
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Ensayo 2

TEST4 - TORNILLO5-6

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
Incv_2 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.25 0.11375 13.1875| 1.40308754 -0.75 -0.06825 89.9375 273.4375] B88.8125| 1035.3125 90.8125 260.8125] 90.4375| 1021.5625]
1 0.25 -1.1240128| -0.10228517| 12.649586| 1.34507185| 0.0009872| B.9835E-05| 88.9355256| 273.455422 89.1875| 1034.46875 88.0625 260.0625 87.8125| 1022.5625
2 0.50 -1.9375| -0.1763125 12.84375| 1.36567339 0.1873| 0.0170625) 87.9375 273.75| B88.6875| 1034.9375| 86.3625 260.3125] B86.1875| 1022.6875|
3 0.75 -3.875 -0.352625 13.34375| 1.42000316 0.3125| 0.0284375 88.0625 273.875 88.1875| 1035.5625 24 261.0625 84.5( 1021.6875
4 1.00 -6.3125| -0.5744375 13.46875| 1.4351912 0.1875| 0.0170625) 87.6875 274.25] 87.8125| 1035.0825| 81.3125 261.4375| 81.5625| 1020.9375|
5 1.25 -7.81401962 | -0.71107579| 13.1377032| 1.39627521| 0.12651963| 0.01151329 87.0625 273.6875 87.5625| 1035.9275| 79.6219607| 260.662094 79.375| 1022.6875
[ 1.50 -9.9375| -0.9043125 12.375| 1.31896516 -0.25 -0.02275 87.3125 273.4375] 86.9375| 1034.3125] 77.25 260.8125] 77.125| 1022.1875|
7 1.75 -12.0625| -1.0976875 13.375| 1.42338643 0.125 0.011375 87.0625 274.3125 86.6875| 1035.4375 74.5 260.9375 75.125( 1022.0625
2 2 -13.6261901| -1.2399833| 13.0126971| 1.38163286|-0.43630993| -0.0397042 86.4375 272.4375] B86.0625| 1036.4375| 72.8726199| 260.537106| 72.375| 1022.3125
9 2.25 -16 -1.436 13.4375| 1.42898171 -0.1875| -0.0170625 86.1875 274.1875 85.8125| 1035.9375 70 260.8125 70| 1022.4375
10 2.5 -17.1884276| -1.56414692| 11.4502393| 1.2176309| 0.37592764| 0.03420942 84.8125 273.3125| 85.0625| 1034.5625| 67.4981447( 261.41202] 68| 1023.5625
11 2.75 -19.2490724| -1.75166558| 12.999408| 1.38314272| 0.75257543| 0.06848436] 84.3714969| 273.410849 85.375| 1035.5625] 65.3733522| 261.287033 65.875| 1021.6875
12 3 -21.125( -1.922375 13.0625| 1.39001568 0.5625( 0.0511875| 83.9375 274.1875| 84.5625| 1035.1875| 62.875 260.9375| 63.375( 1022.3125|
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Ensayo 3

TEST4 - TORNILLOS5-6

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas
Incv_3 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.5625| 0.1421875 14.40625 1.53559239 0.0625| 0.0056875 89.4375 274.9375 89.1875| 1034.8125 90.6875 260.5] 91.0625| 1020.4375
1 0.25 -1.1875| -0.1080625 13.21875| 1.40554627 -0.6875| -0.0625625 89.8125 273.75 89.1875| 1035.6875 88.6875 260.6875 87.9375| 1022.3125
2 0.50 -2.625| -0.238875 13.59375| 1.44589492 -0.125| -0.011375 88.6875 273.625] 88.5625| 1034.6875 86.0625 259.5625 85.9375| 1021.5625
3 0.75 -4.5 -0.4095 12.6875| 1.34756642 0.125 0.011375 B88.5625 272.75 88.1875| 1035.8125 83.5625 260.5 B4.1875| 1022.6875
4 1.00 -5.8125| -0.5289375 13.3125| 1.41638664 0.75 0.06825| 87.375 274.5625 87.875| 1035.4375 81.2125 260.8125 82.3125| 1022.5625
5 1.25 -8.375| -0.762125 13.65625| 1.45325985 -0.75 -0.06825 88.0625 275.0625 86.9375| 1035.3125 79.3125 260.5 78.9375| 1022.5625
6 1.50 -10.1875| -0.9270625 13.156253| 1.40039548 0.625 0.056875) 86.9375 273.5 B87.0625| 1035.1875 76.25 261.0625) 77.375| 1021.3125|
7 1.75 -11.1263121| -1.01245944| 13.1064349| 1.39266653| 0.56381213| 0.0513069 85.9375 273.5 87.0625| 1035.6875| 75.3723757| 260.28713 75.375| 1022.6875
8 2 -13.2511535| -1.20585496| 11.9189715) 1.2663856| 0.93865345| 0.08541746 85.5625 272.375] 86.3125| 1035.3125| 72.1226931| 261.037057 73.25| 1022.8125|
9 2.25 -16.1875| -1.4730625 11.875 1.26251029 0.125 0.011375 86.0625 273.6875 86.3125| 1035.4375 70 261.6875 70| 1023.6875
10 2.5 -17.625| -1.603875 13.15625| 1.39741044 0.4375| 0.0398125 84.9375 272.875| 85.0625| 1035.8125 67 260.0625| 67.75| 1022.3125|
11 2.75 -19.3125| -1.7574375 13.03125| 1.38686326 0.9375| 0.0853125 84.3125 273.625 85.3125| 1035.6875 65.0625 261.5625 65.9375| 1021.6875
12 3 -20.9375| -1.5053125 12.125| 1.28930095 -0.1875| -0.0170625 B4.375 272.9375| 84.25| 1034.6875 63.5 260.8125| 63.25| 1022.5625
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Ensayo 4

TEST4 - TORNILLO5-6

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
IncV_4 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.25 0.11375 13.8125| 1.47200115 0.125 0.011375] 89.6875 274.8125] 89.5625| 1034.4375| 90.6875 260.5625) 91.0625| 1021.0625
1 0.25 -1.25 -0.11375 12.5625| 1.33527507 -0.75 -0.06825 89.9375 272.9375 88.9375| 1035.5625 88.4375 260.9375 87.9375| 1022.4375
2 0.50 -2.625| -0.238875 13.78125| 1.46571787 0.23 0.02275] 88.4375 273.875| 89.0625| 1035.0625| 86.1875 259.6875| B86.0625| 1021.6875|
3 0.75 -4.4375| -0.4038125 13.15625| 1.39970476 -0.3125| -0.0284375 88.3125 273.625 88.0625| 1035.3125 83.9375 260.8125 83.5625| 1021.8125
4 1.00 -6.1875| -0.5630625 15.09375| 1.60874334 0.3125| 0.0284375) 87.5625 274.9375| B88.1875| 1035.5625| 81.6875 2680.5] 81.6875| 1019.8125|
5 1.25 -7.8125| -0.7109375 12.65625| 1.34828098 -0.3125| -0.0284375 87.0625 274.25 87.1875| 1033.9375 79.6875 260.9375 78.9375| 1021.9375
[ 1.50 -10.0638671| -0.9158119| 13.3564654| 1.42203335| 0.62636705| 0.0569954 86.3125 274.875| 87.1875| 1035.0625| 76.4972659| 260.912069) 76.875| 1022.3125]
7 1.75 -11.8731447| -1.08045617| 13.6115949| 1.44901699| 0.50185529| 0.04566883| B86.4962894| 275.03569 87.25| 1035.1875 74.875 260.6875 75.125| 1022.3125
2 2 -13.375| -1.217135 12.6875| 1.35033304 -0.1875| -0.0170625 85.9375 273.6875| B85.9375| 1035.1875 72.75 261.4375] 72.375| 1022.0625
9 2.25 -15.8760558| -1.44472108| 12.6377154| 1.34357721]| -0.186444159| -0.01696642 86.0625 273.4375 85.8125| 1035.4375] 70.1228884| 260.912069 70| 1022.6875
10 2.5 -17.1875| -1.5640625 12.34375| 1.31121813 -0.1875| -0.0170625 85.4375 272.375| 85.1875| 1035.6875 68.1875 260.8125 68.0625| 1022.5625|
11 2.75 -19 -1.729 12.875| 1.37085413 0.375 0.034125 84.875 273.8125 84.875| 1035.6875 65.5 262.0625 66.25| 1021.6875
12 3 -21.125| -1.922375 13.5] 1.4366938 -0.125| -0.011375 84.4375 275.8125 83.9375| 1035.5625 62.9375 260.9375 63.1875| 1023.4375|
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Ensayo 5

TEST4 - TORNILLO5-6

Incremetos puntoAl puntoBl1 puntoA2 puntoB2
Carpetas Vueltas
IncV_5 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.4375| 0.1308125 14.15625| 1.50869625 -0.3125| -0.0284375 89.6875 274.6875 89.3125| 1034.5625) 91.0625 260.375 90.8125| 1020.5625|
1 0.25 -0.5625| -0.0511875 12.90625| 1.37400951 -0.1875| -0.0170625 89.1875 274 89.0625| 1034.4375 88.6875 260.6875 88.4375| 1021.9375
2 0.50 -2.75 -0.25025 12.71875] 1.35393702 0.125 0.011375| BB.6875 273.25] 88.9375| 1033.6875| 86.0625 260.0625 86.0625| 1021.4375|
3 0.75 -4.9375| -0.4493125 13.4375] 1.42874732 0.32125| 0.0284375 88.6875 273.3125 88.4375| 1035.3125 83.1875 260.0625 84.0625| 1021.6875
4 1.00 -6.56410507| -0.59733356| 14.5438739| 1.54578788| 0.25160507| 0.02289606) B88.3125 272.875 B88.1875| 1035.6875| B81.3717899| 259.037252 82| 1020.4375|
5 1.25 -8.0625| -0.7336875 13.28125| 1.41486319 -0.125 -0.011375 87.4375 274,75 87.4375| 1034.3125 79.5 260.6875 79.25| 1021.8125
b 1.50 -9.8125| -0.8929375 14.03125| 1.49181675 0.0625| 0.0056875| B86.8125 273.5 86.9375| 1035.4375] 77.0625 259.5625 77.0625| 1021.3125]
7 1.75 -12.4356447| -1.13164367| 13.0491071] 1.38971036| 0.50185529| 0.04566883| B86.49628594| 274.785714 87.25| 1034.1875 74,3125 260.5625 74.5625| 1022.3125
E] 2 -13.8125| -1.2569375 12.375| 1.31480659 -0.1875| -0.0170625 B86.1875 272.8125 85.9375| 1035.8125] 72.3125 261.0625 72.1875| 1022.8125]
9 2.25 -16.25 -1.47875 14.0625] 1.49434322 0.25 0.02275 86.1875 273.75 86.3125| 10354375 69.8125 259.125 70.1875| 1021.9375
10 2.5 -17.5625| -1.5981875 12.53125| 1.33102568 -0.5625| -0.0511875 85.8125 272.125 84.9375| 1035.3125 67.9375 260.1875 67.6875| 1022.1875
11 2.75 -19.4375| -1.7688125 13.5 1.43339726 0.1875| 0.0170625 85.3125 272.1875 84.9375| 1036.3125 65.3125 259.9375 66,0625 1021.5625
12 3 -20.810779| -1.89378089| 13.2991682| 1.41494321|-0.12327898(-0.01121839| B83.746558| 273.535836 84| 1035.1875] 63.3125 260.5625 62.8125| 1021.5625
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Ensayo 6
TEST4 - TORNILLOS-6

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
IncV_6 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.0625| 0.0966875 15.3125| 1.63065003 0.3125| 0.0284375 89.5625 274.25] 90.3125| 1035.4375 91.0625 259.5] 90.9375| 1019.5625
1 0.25 -1.3125| -0.1154375 12.96875| 1.38066297 -0.4375| -0.0398125 89.8125 273.3125 89.0625| 1034.3125 88.1875 260.5 88.0625| 1021.1875
2 0.50 -2.6873| -0.2445625 13.75| 1.46089527 0.0625| 0.0056875) 88.4375 272.8125| B88.9375| 1035.0625] 86.1875 258.9375| 85.8125| 1021.4375|
3 0.75 -4.875 -0.443625 14.53125| 1.54739401 -0.3125| -0.0284375 88.25 273.6875 88.25| 1035.6875 83.6875 260.5 83.0625| 1019.8125
4 1.00 -6.125| -0.557375 14.0625| 1.49827531 -0.125| -0.011375 B88.1875 273.5| 87.8125| 1034.5625| 81.8125 260.25| 81.9375| 1019.6875|
5 1.25 -8.125 -0.739375 14.03125| 1.49328682 -0.4375| -0.0398125 87.5625 274.375 87.0625| 1035.5625 79.375 260.4375 79| 1021.4375
[ 1.50 -10 -0.91 13.5625| 1.4413292 0.6875| 0.0625625) 86.5625 273.8125] 86.8125| 1035.4375| 76.125 259.6875| 77.25| 1022.4375|
7 1.75 -12.3731447| -1.12595617| 13.799156| 1.46837985| 0.25185529| 0.02291883| B86.4962894| 273.785812 87.125| 1034.5625 74.5 259.5625 74.375| 1021.1875
a3 2 -13.438684 | -1.22292024| 13.6064593| 1.4474603| 0.00118397| 0.00010774 85.9375 273.875] B86.1875| 1035.8125| 72.7476321| 260.737081] 72.5| 1021.6875|
a9 2.25 -15.9367371| -1.45024308| 13.2493897| 1.40881524| -0.4345645|-0.03954537] 86.3713016| 272.78591 86.25| 1035.3125| 70.7478274| 260.28713 70| 1021.3125
10 2.5 -16.7509704| -1.5243383| 13.4813922| 1.43180509|-0.31152964| -0.0283492 84.9375 273.375] 84.8125| 1035.5625| 68.3730593| 259.412216 67.875| 1022.5625
11 2.75 -19.9375| -1.8143125 14.46875| 1.54099224 0.25 0.02275 34.9375 273.5 85.1875| 1035.4375 65 260.4375 65.25| 1019.5625
12 3 -20.5 -1.8655 12.75| 1.35464889 -0.1875| -0.0170625 84.0625 272.6875 83.9375| 1035.5625 63.625 260.4375 63.375| 1022.3125
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Ensayo 7
TEST4 - TORNILLOS-6

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
IncV_7 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 0.625 0.056875 14.09375| 1.49981737 0 0 90.1875 273.5 90.0625| 1035.5625 90.6875 260.3125 90.8125| 1020.5625
1 0.25 -1.25 -0.11375 11.4375| 1.21679567 -0.375| -0.0341325 89.8125 272.625 89.0625| 1033.5625 88.1875 260.75 88.1875| 1022.5625
2 0.50 -2.9375| -0.2673125 12.78125| 1.35970373 0.1873| 0.0170625) B88.6875 273.8125| 89.0625| 1033.4375| 83.9375 259.25| 835.9375| 1022.4375|
3 0.75 -4.1875| -0.3810625 1203125 1.27854831 -0.3125| -0.0284375 88.5625 272.375 87.9375| 1033.4375 84.0625 259.1875 84.0625| 1022.5625
4 1.00 -6.45216222| -0.58714676| 10.5871349| 1.1262268| 0.20408778| 0.01857199] 87.9355744| 271.45552 B88.21875| 1033.65625] 81.5625 261.625| B81.6875| 1022.3125|
5 1.25 -8.31058979| -0.75626367| 10.6117109| 1.13022238| 0.31441021| 0.02861133| 87.6211796| 272.660922 88.375| 1032.5625 79.75 261.4375 79.625| 1022.5625
[ 1.50 -10.375| -0.9441325 11.90625| 1.26567691 0.1875| 0.0170625) 87.3125 272.5| 86.9375| 1034.4375| 76.375 260.5625| 77.125| 1022.5625|
7 1.75 -11.7481447| -1.06908117| 10.8617109| 1.15495255| 0.18935529| 0.01723133| B86.4962894| 272.660922 87.25| 1033.3125 75.3125 260.6875 74.9375| 1023.5625
a3 2 -13.0606447| -1.18851867| 12.0491926| 1.28132285| 0.08435529| 0.00585633] 86.4962854| 273.035885 86| 1034.5625 72.875 260.8125] 73.5| 1022.6875
a9 2.25 -16.25 -1.47875 11.34375| 1.20538679 0.25 0.02275 86.1875 272.375 86.1875) 1034.6875 #9.6875 261.0625 70.1875) 1023.3125
10 2.5 -17.1875| -1.5640625 11.59375| 1.23296306 025 0.02275| 85.1875 271.625] 84.9375| 1033.6875 67.5 260.4375 68.25| 1021.6875
11 2.75 -18.9375| -1.7233125 10.40625) 1.10713146 0.25 0.02275 85.0625 271.375 85.1875| 1033.6875 66 261.9375 66.375| 1022.3125
12 3 -21.3107485| -1.93927811| 11.9242292| 1.2676183| 0.439251534| 0.03997189| 84.3714969| 272.285958 85| 1034.5625 63.25 260.6875 63.5| 1022.3125
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Ensayo 8

TEST4 - TORNILLOS5-6

Incremetos puntoAl puntoBl puntoA2 puntoB2
Carpetas Vueltas
Incv_8 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.1875| 0.1080625 12.5625| 1.33669952 0.3125| 0.0284375 89.4375 273.25| 89.9375| 1034.4375 90.8125 260.625] 90.9375| 1021.9375
1 0.25 -0.1875| -0.0170625 12.53125| 1.33408684 -0.6875| -0.0625625 89.4375 272.5 B8.6875| 1033.8125 89.1875 260.4375 88.5625| 1020.8125
2 0.50 -2.5625| -0.2331875 11.5625| 1.22878269 0.0625| 0.0056875 88.5625 271.8125 88.9375| 1033.5625 86.2125 259.8125 86.0625| 1022.4375
3 0.75 -4.5 -0.4095 11.625| 1.23847156 -0.125| -0.011375 B88.5625 272.625 88.0625| 1032.4375 83.6875 260.5 83.9375| 1021.3125
4 1.00 -6.3125| -0.5744375 11.96875| 1.2742035 -0.0625| -0.0056875 88.0625 272.5625 88.0625| 1034.1875 81.8125 261.375] 81.6875| 1021.4375
5 1.25 -8.18901352| -0.74520023| 11.41898598| 1.2162536|-0.12348648| -0.01123727 87.5625 272.5 87.5625| 1033.3125| 79.4965973| 261.41202) 79.25| 1021.5625
6 1.50 -10 -0.91 11.71875| 1.24584765 0.6875| 0.0625625 86.4375 272.125 B87.0625| 1033.5625 76.375 259.9375) 77.125| 1022.3125|
7 1.75 -11.75 -1.06925 13.46875| 1.43377734 0.375 0.034125 86.5625 273.625 87.1875| 1033.5625 75.0625 259.1875 75.1875| 1021.0625
8 2 -14.0625| -1.2796875 11.90625) 1.26692718 -0.5 -0.0455 86.3125 272.125) B86.0625| 1034.5625 72.5 261.4375) 71.75| 1021.4375|
9 2.25 -15.75 -1.43325 11.15625| 1.18614506 -0.4375| -0.0398125 86.1875 272.25 86.0625| 1033.3125 70.75 260.3125 700 1022.9375
10 2.5 -17 -1.547 11.625| 1.23694595 0.125 0.011375] 85.0625 272.6875| B85.0625| 1033.6875 67.9375 260.8125| 68.1875| 1022.3125|
11 2.75 -18.9375| -1.7233125 11.46875| 1.21767199 0.0625| 0.0056875 84.9375 272.25 85.0625| 1034.4375 66.0625 260.0625 66.0625| 1023.6875
12 3 -21.375| -1.545125 11.59375| 1.23377288 0.0625| 0.0056875 84.5625 272.75 B84.9375| 1033.5625 63.5 260.8125| 63.25| 1022.3125|
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Ensayo 9

TEST4 - TORNILLOS5-6

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
Incv_9 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 1.5625| 0.1421875 12.84375| 1.36746959 0.0625| 0.0056875| 89.4375 272.625 89.8125| 1034.3125 91.3125 260.6875 91.0625| 1020.5625
1 0.25 -1.125| -0.102375 12.0625| 1.28455677 -0.625| -0.056875 B89.6875 271.5 89.0625| 1033.5625 B88.5625 260.875 87.9375| 1020.0625
2 0.50 -2.75 -0.25025 11.75| 1.24952872 0.125 0.011375 88.8125 271.5 88.5625| 1033.6875 85.6875 260.25 86.1875| 1021.4375
3 0.75 -4.0625| -0.3696875 10.78125| 1.14683914 0.3125| 0.0284375 87.9375 271.875 88.1875| 1032.5625 83.8125 260.3125 84.1875| 1022.5625
4 1.00 -6.3125| -0.5744375 12.125| 1.28856258 -0.1875| -0.0170625| 88.1875 271.5 87.8125| 1034.5625 81.6875 260.25 81.6875| 1021.5625
5 1.25 -8.125| -0.739375 10.40625| 1.10731189 0.25 0.02275 87.4375 271.625 87.8125| 1033.3125 79.4375 261.6875 79.5625| 1022.4375
6 1.50 -10.5625| -0.9611875 11.5| 1.2235449 0.3125| 0.0284375 87.1875 271.875 87.0625| 1033.3125 76.1875 260.5 76.9375| 1021.6875
7 1.75 -11.75 -1.06925 11.8125| 1.25741281 1.0625| 0.0966875 86.1875 272.3125 87.3125| 1033.4375 74.5 260.6875 73.5) 10214375
8 2 -14.3125| -1.3024375 11.84375| 1.25996485 -0.875| -0.079625 87.0625 272.25 86.1875| 1034.5625) 72.75 261.3125 71.875| 1021.8125]
9 2.25 -15.5635863| -1.41628636| 10.8252032| 1.15059837|-0.12391368| -0.01127614 85.6875 272.3125 86.1875| 1033.5625| 70.7478274| 260.662094 700 1023.5625
10 2.5 -17.3125| -1.5754375 10.65625| 1.13391455 0.1875| 0.0170625 85.0625 271.625 85.0625| 1033.5625 67.5625 261.6875 67.9375| 1022.1875
11 2.75 -18.625 -1.694875 11.1875| 1.18932288 -0.1875| -0.0170625 84.6875 273.1875 84.9375| 1033.9375 66.5 260.8125 65.873| 1023.9375
12 3 -21.5 -1.9565 11.28125| 1.19943399 0.125 0.011375| B4.5625 272.125 85.0625| 1033.8125] 63.4375 260.6875 63.1875| 1022.6875
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Ensayo 10

TEST4 - TORNILLOS5-6

Incremetos puntoAl puntoB1 puntoA2 puntoB2
Carpetas Vueltas
Incv_10 IncZ IncU_1 IncX IncVAB IncZ_B v u v u v u v u
0 0.00 0.5 0.0455 12.03125| 1.28106679 -0.875| -0.079625 90.3125 272.875 89.3125| 1033.1875 90.6875 260.4375 89.9375| 1021.5625
1 0.25 -1.125| -0.102375 12,375 1.3172901 -0.5 -0.0455 B89.6875 272.25 88.9375| 1033.6875 88.3125 260.375 88.0625| 1020.8125
2 0.50 -3 -0.273 11.6875| 1.24298416 -0.25 -0.02275 88.9375 272,75 88.9375| 1033.9375 86.1875 260.625 85.6875| 1022.6875
3 0.75 -4.375| -0.398125 11.53125| 1.22631626 0 0 B88.3125 271.6875 88.3125| 1033.6875 B83.9375 260.5 83.9375| 1021.8125
4 1.00 -6.43911727| -0.58595967| 11.8564288| 1.26149796| 0.00161727| 0.00014717 88.5625 272 88.0625( 1033.3125] 81.6217655| 260.162142 82.125| 1021.4375]
5 1.25 -8.4375| -0.7678125 11.46875| 1.22187604 -0.375| -0.034125 87.8125 272.875 87.3125| 1033.8125 79.25 262.0625 79| 1021.6875
6 1.50 -10.1263671| -0.9214994| 11.762601| 1.24993418| 0.18886705| 0.0171869) 87.3125 271.8125 86.8125| 1034.4375| 76.4972659| 260.412118 77.375| 1022.3125|
7 1.75 -11.625 -1.057875 10.75| 1.14346934 0.3125| 0.0284375 86.4375 272.5625 86.8125| 1032.9375 74.875 260.6875 75.125| 1023.3125
8 2 -14.1261718| -1.28548163| 11.8877398| 1.2659211|-0.31132824 -0.02833087| 86.8125 273.8125 86.3125| 1033.9375| 72.4976565| 261.41202 72.375| 1022.5625|
9 2.25 -16.375 -1.490125 11.84375| 1.25872345 -0.5 -0.0455 86.3125 272,75 86.1875| 1034.5625 70.3125 260.5625 69.4375| 1023.0625
10 2.5 -17.375| -1.581125 11.46875| 1.22007127 -0.125| -0.011375] B5.6875 272.875 85.3125| 1033.4375 68.0625 260.5625 68.1875| 1022.8125
11 2.75 -18.8732241| -1.71746339| 11.0492658| 1.17268039| 0.25177595| 0.02291161| 84.8714481| 271.536032 84.875| 1034.6875 65.75 260.4375 66.25| 1023.6875
12 3 -21.1857363| -1.927902| 11.424217| 1.21526252|-0.37323626| -0.0339645| 84.6214725| 272.535934| B84.75| 1033.1875 63.9375 260.3125 63.0625| 1022.5625
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1.5. Caracterizacion: Ensayo Rotacion Y, Tornillo3y 5
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1.6. Caracterizacion: Ensayo Rotacion Y, Tornillo4y 6
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2. Verificacion

2.1. Ensayo tipo 1



TESTTIPO 1

Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial 1.0625( 0.0966875 5.375( 0.5710308 90.0625 272.5 89.9375| 1035.5625 90.9375 267.75 91.1875| 1029.5625
Iteracion 1 0.83 0.15 -0.125| -0.011375 -1.0625]| -0.11305446 89.3125 266.5 89.9375| 1026.5625 89.4375 266.375 89.5625[ 1028.8125
Iteracion 2 ’ ’ -0.3125| -0.0284375 2.125| 0.2267602 89.4375 267.625 90.0625| 1027.4375 89.4375 266.25 89.4375( 1024.5625
Iteracion 3 -0.375[ -0.034125 -0.21875/| -0.02329602 89.4375 267.625 89.9375[ 1026.8125 89.4375 266.4375 89.1875 1028.4375
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV InczZ IncU IncX v u v u v u v u
Inicial 1 0.091 5.34375| 0.56782726 89.9375 272.5 90.4375| 1035.4375 91.1875 267.8125 91.1875 1029.4375
Iteracion 1 0.81 014 0.25 0.02275 -0.65625| -0.07017619 89.4375 267.5625 89.1875| 1024.5625 89.3125 267.75 89.8125[ 1025.6875
Iteracion 2 ' ' 0.4375| 0.0398125 0.875( 0.09351807 89.5625 267.8125 89.6875| 1025.4375 90.0625 266.6875 90.0625| 1024.8125
Iteracion 3 -0.1875| -0.0170625 0.625| 0.06673809 89.5625 267.5 89.3125[ 1025.6875 89.3125 266.5 89.1875 1025.4375
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial 1.0625| 0.0966875 5.84375| 0.62070267 89.8125 272.5625 90.3125| 1035.6875 91.1875 267.25 91.0625( 1029.3125
Iteracion 1 0.83 0.9 0.9375( 0.0853125 5.375| 0.57093695 90.0625 272.5 90.0625| 1035.4375 90.9375 267.5 91.0625( 1029.6875
Iteracion 2 ' ’ 0.375 0.034125 0.875( 0.09347952 89.4375 267.5 89.8125| 1025.6875 89.9375 266.625 90.0625| 1024.8125
Iteracion 3 -0.1875| -0.0170625 0.625| 0.06673809 89.5625 267.5 89.3125[ 1025.6875 89.3125 266.5 89.1875 1025.4375
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 Incv IncZ IncU IncX v u v u v u v u
Inicial 1 0.091 2.0625| 0.22007288 89.6875 272.625 90.1875| 1030.6875 90.6875 269.5 91.1875[ 1029.6875
Iteracion 1 0.83 0.32 0.375 0.034125 1.9375( 0.20588718 89.4375 270.375 90.0625| 1032.5625 90.3125 268.375 89.9375| 1030.6875
Iteracion 2 -0.0625| -0.0056875 0.0625| 0.00666118 89.9375 268.625 89.8125( 1028.5625 89.8125 268.5 89.8125( 1028.5625
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 Incv IncZ IncU IncX v u v u \" u v u
Inicial 0.6875[ 0.0625625 2.0625| 0.22012725 89.8125 272.6875 90.1875| 1030.5625 90.4375 269.5625 90.9375[ 1029.5625
Iteracion 1 01 0.32 0.5625| 0.0511875 0.21875| 0.02330937 89.3125 267.5 89.3125| 1026.9375 89.8125 266.5625 89.9375( 1027.4375
Iteracion 2 ) ) 0 0 1| 0.10671937 89.4375 267.3125 89.0625| 1026.4375 89.3125 266.4375 89.1875( 1025.3125
Iteracion 3 0 0 0.125| 0.01333882 89.6875 266.375 88.9375[ 1025.6875 89.5625 266.5 89.0625( 1025.3125




Punto A vs Punto B Valores en coordenadas globales (MTP) PROMEDIO Imagen vs Real
IncU1 IncU2 promedio | Y | z DX | Ay | Az IncX IncY IncZ InX InZ
Inicial 4.75 6 5.375 Punto A Punto A
Iteracin 1 0.125 -225]  -1.0625| 231258 | 22.9905 | -1.998 | -1998 [ -3.989 | -3.9904 01353 | 0 [ 00014 00117 00125 | -0.03505 0,011596024 0.000925
Iteracién 2 1.375 2.875 2.125 Punto B Punto B
Iteracién 3 1.1875 -1.625]  -0.21875] 97.9853 98144 | -1.9874 | -2.0124 | -3.2966 | -3.2251 01587 | 0025 | -0.0715
Valores en coordenadas globales PROMEDIO Imagen vs Real
| Y | z Ax | Ay | Az IncX IncY IncZ InX InZ
Inicial 4.6875 6 5.34375 A Punto A
Iteracién 1 -0.1875 -1.125]  -0.65625] 23.1134 | 23.0151 | -1.9939 | -2.0021 | -40006 | -3.9787 00983 | 00082 | -0.0219 006165 | 000615 | -0.01655 0.00508800 0.0005125
Iteracién 2 1.125 0.625 0.875 B Punto B 0880
Iteracién 3 1 0.25 0625 97.8727 | 978477 | 20079 | -2012 | -3.2403 | -3.2201 0025 | 00041 | -0.0112
Valores en coordenadas globales PROMEDIO Imagen vs Real
| Y z Ax | Ay | Az IncX IncY Incz InX InZ
Inicial 53125 6375  5.84375 A Punto A
Iteracién 1 5 5.75 5.375] 23.1134 | 23.0151 | -1.9939 | -20021 | -40006 | -3.9787 00983 | 00082 | -0.0219 006165 | 000615 | -0.01655 0.00508809 0.0005125
Iteracion 2 0.875 0.875 0.875 B Punto B
Iteracién 3 1 0.25 0625 97.8727 | 97.8477 | -2.0079 | -2.012 | -3.2403 | -3.2291 0025 | 00041 [ -0.0112
Valores en coordenadas globales PROMEDIO Imagen vs Real
| Y z Ax | Ay | Az IncX IncY Incz InX InZ
Inicial 3.125 1 2.0625 A Punto A
Iteracién 1 2 1.875 1.9375] 23.2239 | 232117 | -1.9817 | -1.9858 | -4.0338 | -4.0225 00122 | 00041 | -00113 0 0 0 0.006661184 0.0056875
0 0 0 B Punto B
Iteracién 2 0.125 0 0.0625] 232117 | 23.2239 | -1.9858 | -1.9817 | -4.0225 | -4.0338 00122 | -00041 | o0.0113
Valores en coordenadas globales PROMEDIO Imagen vs Real
| Y | z Ax | Ay | Az IncX IncY IncZ InX InZ
Inicial 3.125 1 2.0625 A Punto A
Iteracin 1 0.9375 -0.5]  0.21875] 23.0028 23.005 | -20001 | -1.9939 | -3.9845 | -4.0016 00122 | 00062 | 00171 00135 00112 0.0314 0.000161176 0.0314
Iteracién 2 0.875 1.125 1] B Punto B
Iteracién 3 -0.125 0.375 0.125] 97.8718 | 97.8326 | -2.0202 | -20488 | -3206 | -3.1261 00392 | 0028 | -0.0799




2.2. Ensayo tipo 2



TEST TIPO 2

Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial 0.9375| 0.0853125 5.53125| 0.58828151 87.6875 264.375 80.9375| 1026.5625 88.4375 259.4375 82.0625| 1020.4375
Iteracion 1 0.85 0.13 -0.125| -0.011375 1.46875| 0.15619755 87.5625 258.375 81.5625( 1020.6875 87.8125 257.5625 81.0625| 1018.5625
Iteracion 2 ' ' -0.06058979| -0.00551367| 1.14365052 0.121862| 87.6211796| 258.537301 81| 1018.8125 87.4375 257.5 81.0625| 1017.5625
Iteracion 3 -0.0625| -0.0056875 0.59375| 0.06330991 87.5625 258.5 81.0625| 1017.6875 87.5 257.4375 81| 1017.5625
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial -0.4375| -0.0398125 10.125| 1.07601476 88.3125 261.5 81.3125| 1023.6875 87.8125 251.375 80.9375| 1013.5625
Iteracion 1 1.55 01 0.4375| 0.0398125 0.5625( 0.05991126 88.3125 249.625 80.9375[ 1010.5625 88.4375 249.5 81.6875| 1009.5625
Iteracion 2 ' ) 0.125 0.011375 0.5625[ 0.05983258 87.6875 249.625 81.3125( 1011.4375 88.1875 249.375 81.0625| 1010.5625
Iteracion 3 0.3125| 0.0284375 -0.34375| -0.03655987 87.3125 248.5 81.0625( 1010.6875 87.8125 249.4375 81.1875| 1010.4375
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial 0.25192852| 0.0229255| 11.7372968| 1.24825946| 87.996143| 260.662094 82| 1022.8125 88.5 249.4375 82| 1010.5625
Iteracion 1 18 0.03 -0.0625| -0.0056875 0.96875| 0.1030917 88.0625 246.5 81.3125| 1008.6875 87.9375 246.5625 81.3125| 1006.6875
Iteracion 2 ’ ' 0.625 0.056875 -0.4375| -0.04665515 87.8125 246.4375 81.1875[ 1005.6875 88.0625 246.5625 82.1875| 1006.4375
Iteracion 3 0 0 0.90625| 0.09654368 87.5625 246.25 81.6875| 1005.5625 87.8125 244.3125 81.4375| 1005.6875
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial 0.5 0.0455 12.0625| 1.28413262 88.1875 261.625 81.8125( 1021.4375 88.9375 248.5 82.0625| 1010.4375
Iteracion 1 1.9 0.07 -0.25 -0.02275 -0.75| -0.07986199 87.8125 245.375 81.5625( 1005.6875 87.9375 245.75 80.9375| 1006.8125
Iteracion 2 0.125 0.011375 -0.28125| -0.02995204 87.6875 246.5625 81.0625[ 1005.6875 87.9375 245.375 81.0625| 1007.4375
Vueltas tornillo/s Incrementos Punto Al Punto A2 Punto B1 Punto B2
Tornl Torn5-6 IncV IncZ IncU IncX v u v u v u v u
Inicial 21 0.07 0.5625| 0.0511875 13.6875| 1.45736636 87.8125 259.5 81.6875| 1018.8125 88.9375 244.375 81.6875| 1006.5625
Iteracion 1 ) ) 0 0 -0.03125| -0.00333102 87.9375 243.5 81.0625( 1001.5625 87.9375 241.6875 81.0625| 1003.4375




Punto A vs Punto B Valores en coordenadas globales (MTP) PROMEDIO Imagen vs Real
IncU1 IncU2 promedio | Y | z Ax | Ay Az IncX IncY IncZ InX InZ
Inicial 4.9375, 6.125 5.53125 Punto A Punto A
Iteracu:')n 1 0.8125 2.125 1.46875|  22.229 221245 | -2.0593 | -2.01613 | -3.8262 | -3.8215 01045 | -0.04317 -0.0047 00585 | 0020585 | -0.00515 | 0.004809909 | 00008375
Iteracion 2 1.03730104 1.25| 1.14365052 Punto B Punto B
Iteracién 3 1.0625 0.125]  0.59375] 97.0626 | 97.0501 | -2.2781 | -2.2801 | -2.492 | -2.4864 00125 |  0.002 -0.0056
Punto A vs Punto B Valores en coordenadas globales (MTP) PROMEDIO Imagen vs Real
IncU1 IncU2 promedio | Y | z Ax | Ay Az IncX IncY Incz InX InZ
Inicial 10.125 10.125 10.125 A Punto A
Iteracion 1 0.125 1 05625 21.2451 21337 | 20674 | -2051 | -3.8131 | -3.8579 00919 | -0.0164 00448 | oaoe | 001025 | 002825 | 0002809868 | 0.0001875
Iteracion 2 0.25 0.875 0.5625 B Punto B
Iteracién 3 -0.9375 0.25]  -0.34375] 96.3714 96347 | -2278 | -2.2739 | -2.4988 | -2.5105 0.0244 | -0.0041 0.0117
Punto A vs Punto B Valores en coordenadas globales (MTP) A PROMEDIO Imagen vs Real
IncU1 IncU2 promedio | Y | z Ax | Ay Az IncX IncY IncZ InX InZ
Inicial 11.2245935 12.25| 11.7372968 A Punto A
Iteracion 1 -0.0625 2| 0.96875] 210235 | 208326 | -20592 | -2051 | -3.8381 | -3.8629 01909 | -0.0082 0.0248 0.08955 0 o000ss | 0006993682 | 0.00085
Iteracion 2 -0.125 -0.75] -0.4375/ B Punto B
Iteracién 3 1.9375 -0.125]  0.90625] 95.8668 | 95.8786 | -2.2575 | -2.2657 | -2.5611 | -2.538 00118 |  0.0082 -0.0231
Punto A vs Punto B Valores en coordenadas globales (MTP) PROMEDIO Imagen vs Real
IncU1 IncU2 promedio | Y | z Ax | Ay Az IncX IncY Incz InX InZ
Inicial 13.125 11 12.0625 A Punto A
Iteracion 1 -0.375 -1.125 -0.75| 21.0542 20.9371 -2.0551 -2.0469 -3.8493 -3.8733 0.1171 -0.0082 0.024 -0.02785 | -0.0041 0.01115 | -0.002102041 | 0.000225
Iteracion 2 1.1875 -1.75]  -0.28125] 95.8777 96.0505 -2.278 -2.278 -2.5037 -2.502 -0.1728 0 -0.0017
Punto A vs Punto B Valores en coordenadas globales (MTP) PROMEDIO Imagen vs Real
IncU1 IncU2 promedio | Y | z DX | Ay Az IncX IncY IncZ InX InZ
— . . ' Punto A
Inlc'|?I 15.125] 12.25 13.6875 A unto -0,0031 0 0 -0.000231023 0
Iteracién 1 1.8125 -1.875]  -0.03125] 95.4704 95655 | -2.2779 | -2.2779 | -2.5077 | -2.5059 -0.1846 | 0 -0.0018




