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Main Features.

v Visual Factory SPC is a computer application designed to facilitate the recording and
analysis in real time of statistical studies of the process and machine capability.

v" The main characteristics of the system are:

v" Complete system for Statistical Process Control (SPC).

v" Process studies by variables and by attributes.

v" Process and machine capability studies.

v’ Calculations for Normal and Non-Normal processes (asymmetric distributions).
v Self-control module for use in production.

v" Direct data input from measuring equipment connected to the computer.
v Data acquisition from three-dimensional and vision machines.

v Definition of data entry guidelines.

v’ Integration with your company's ERP to obtain information.

v Analysis of short- and long-term results.

v" Wide variety of views and reports, which can be extended by the user.

v Real-time search of all the information.

v" Complies with the current IATF 16949:2016 standard.

v’ Different options to suit your needs.

v Easy to configure and use.

v ltis supported by the Technical Support team.
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Integration with other systems

® visual factory
SPC

7 @ visual factory
‘\ L .
o AUTOCONTROL Aplicaciones

CHENWLETRE
medida de
adquisicion de
Ordenes de datos.
Fabricacion (ERP)

One of the main characteristics of the Visual Factory SPC system is its connectivity and integration
with other systems present in the industry nowadays. Some of these systems are listed below and
will be further explained:

- Visual Factory SPC: It is the central core for our statistical process control solution. It is in charge
of the definition of guidelines, data entry and exploitation of results through views and reports
that can be defined by the user.

- Visual Factory Autocontrol: Standard application for data acquisition in a workshop
environment. The main characteristics of this application are its ease of use and speed when
introducing data.

e - Visual Factory AADTV: Standard application for data acquisition from files generated by
three-dimensional CMM and vision, or any device generating a text or Excel file that can
be interpreted to import data into the Visual Factory SPC database.

e - Measurement equipment: Visual Factory standard applications are designed to acquire
data directly from measurement equipment. The ESSerialDIl application allows
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configuring communication interfaces between the protocols of most device
manufacturers and Visual Factory.
e - Link to customer's ERP and/or MES systems to:

o Obtain information from the POs (Production Orders) to facilitate data entry at the self-
monitoring stations.

o Synchronize control guidelines data. This avoids data entry duplication.
o Obtain the operating status of the machines to plan data entries.

o Report of information relevant to the measuring position and stored in the ERP and/or
MES from Autocontrol.

Note: These links often require integration projects between the ERP and/or MES
manufacturer and our applications.

e - Specific developments in integration and data acquisition. Several examples of these
developments will be shown at the end of this document.

Visual Factory SPC

Control guideline

% Explorador SPC - 0O X
Archive  Registro  Ayuda

._#_.},JX(\ N @ B

- J:°} lIESquZ (NUCLEQ) Definicion de la Referencia
=13 Fase 1

S 3:;{: \:’anables
#- % Altura 265 mm : 50
- Ref [105-002)
& 72 Dismetro 20 ECrE 105002 |
* %4z Dismetro 5 mm Desciipcién [NUCLED ]
S Nedbuos Fanilia [FamILia T =
# \; Inspeccidn final (Gréfico p)
5 % Fase 2 Cliente [cLENTE 2 =
S AT
7§t Varisbles Ne de Plano [123377.887 99 ]
+- &2 Longitud 14,07 mm
# ;;; Longitud 28,5 mm Fecha Plano 04/03/2015 -]
A
+ 7i Longiud 65 mm Rel. Clente [ag99333788C ]
\_,_,_\ Atributos
=2 Documentos
S Planos
Croquis ejemplo

Primera pieza
Comunicados clients
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Through Visual Factory SPC's References module, it is possible to define the SPC control pattern
for each of the references. By means of this module we will be able to define:

Main reference data
The user will specify the important fields related to the reference: code, description, ...

In addition, the same user can extend the fields that will be used for the general definition of the
reference.

This information usually appears as a header in reports.

SPC Explorer

As seen in the "SPC Explorer" on the left of the screen, the user can divide the SPC control
guideline by phases (this is an optional functionality). In each of the phases, the user will indicate
the characteristics to be controlled, by variables and by attributes.

There si also a documentation section to incorporate documents associated to the guideline.

Defining characteristics by variables

% Explorador SPC - O X
Archivo Registro Ayuda

&llx‘/ld%ﬁill

= €2 105-002 (NUCLEO)
=4 Fase 1

= % Vaiiables o )
A ) 255 Codgo [Aua285mn | T
+ %£a Dimetro 20 mm Descripcién [ ‘
[+ rgg Diémetro 5 mm .
=N Atiibutos Operacién IFase 1 ‘
# » Inspeccién final (Gréfico p)
= % Fase 2
=% Variables

General Proceso Limites proceso Capacidad Avisos Obser.
Especificaciones

e Lokl 14577 w Urided R
%% Longitud 28,5 mm - . "
+ %% Longitud 65 mm 18 M peiniida :
N Atributos 1 Min. permitido ]
B Documentos i 2
p Plaos Ne decimales [:] Clasificacién [:]
Croquis ejemplo
Primera pieza Constante de referencia
Ld) Comunicados cliente 4
T — S —

Adaquisicidn de datos

Equipo medida: I I

O Teclado
@ Interface DMX 10 v

The most relevant aspects of the feature will be indicated.
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As you can see on the screen, you can also indicate the measuring equipment with which you will

carry out the data entry.

It should be highlighted that you can define characteristics with only one limit.

From this screen you will also indicate the parameters that configure the SPC analysis of the

process:
M Medida > TS [ 75 < MEDX Selecci
eccionar todos
M Medida < TI [ 7% Ascendentes
MX> Lscx [ 7R Ascendentes Quiter todos
] MR > LSCR [ 75 Ascendentes
Estudio s> Lscs [ 7% Descendentes
[J Solo control de proceso M%< Lucx [[] 7R Descendentes
[] Pemitir tamafio de muestra variable MR <LICR [[]75 Descendentes
Estudio Gl subs Ms<ucs M> 90% X Tercio
%R v PSR 7K > MEDX 4> 30% R Tercio
Distribucién Normal « Tomas 7R > MEDR M > 90% S Tercio
. . M 7s > MEDS M < 40% X Tercio
Célculo estabil. No calcular + Datos Toma [2] 7% < MEDX (< 40% R Tercio
Intervalo [ M 7R < MEDX [ < 40% S Tercio
Objetivos [[] Limites calculados dindmicamente a partir de los datos
Cp/Pp pedido Cpk/Ppk pedi  Cambio limites Establecidos 5
Célculo Cp/Cpk en estudios normales Célculo Cp/C;  Cambio pagina Manual v
Utilizando estimador de sigma v No utilizar
Célculo Pp/Ppk en estudios normales Célculo Pp/Py  Limites de control por defecto
Utilizando la sigma total V| |Utlizandocu  ota  Los valores que se introduzcan se utilizardn como valores por defecto de los
Presentacién de indices limites de control para los primeros estudios en los que no existe informacién
Presentar siempre Cp/Cpk y Pp/Ppk piewa
I L] T —
w ] wo ]

Visual Factory SPC is based on the reference "SPC 2" edited by the AIAG (Automotive Industry
Action Group) and the standard IATF 16949:2016.

It should be noted in the definition of studies:

e Possibility of entering a variable number of samples. For example, for a given

characteristic we can indicate a sample size of 5, but in a specific sampling we can enter

only 3.

e Diversity of statistical graphs: X-R, X-S, Sliding Averages, and individual values.

e Several possible distributions: Normal, 2- and 3-parameter Weibull, 2- and 3-parameter

LogNormal, Johnson Transform, Extended Normal. You can choose these distributions or

indicate that the application should select the one that best suits the data entered at any

given time.

Visual Factory SPC
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e Possibility of calculating process stability using Anova - F Test and other procedures.
e Automatic calculation of process limits according to various criteria.
e Definition of intervention messages.

From this screen it is also possible to define the parameters for carrying out machine capability
studies.

e As with the process studies it is possible to
Distribucién Normal v
- select from several possible statistical
etivos
Cm Peddo distributions.
CnkPeddol  [133 ] Pieass? [C—

A s B R —

Mota: SiPiezas 1 <= N? Datos < Piezas 2 se utiiza Cmk Pedido 1
SiPiezas 2 <= N® Datos se utiiza Cmk Pedido 2

Defining characteristics by attributes

@ Explorador SPC - (m] p 4
Archivo  Registro  Ayuda
P33 Xv | NaE B
=

= ":} 195;0021['""5'-50] Definicion caracteristica por atributos (Referencia: 105-002)
=l 74 Fase

=) %2 Vaiable:
$F Vaik S o7 .
¥ % Aaa 265 m feoe |
o Vit dwsict
+ %% Didmetro 5 mm B

- Nt O

* x; Inspeccién final (Gréfico p)|

7, General Defectos Avisos Observaciones
=75 Fase 2

= 5{; Variables
% %5 Longiud 14,07 nm Ileoislo [ |
? Gzt o .
+ 7% Longitud 65 mm - -
Nz Atributos Meta 0,000 General [Defectos; Avisos Observaciones
-3 E?Mﬂm Gréfico B |Codigo |Descripcion | Defectos Clasiicacion | Defectos Méx.
= [d Planos o
D C:q.is ciomplo Representacion Tantopor 1 ﬂ
Primera pieza [ Limites calculados automaticamente L D1 |Rebabas
Ll Comunicados cliente o limikes o |_[p2 |Aceite en exceso
5 . D3 Supetfice rayada
Cambio pagina — T
; » Merwo D4 Analisis de mateiialincortecto
Equpodemecice L [Tos Otros

Limites de control por defecto
Nota:  Los valores que se introduzcan se t

limites de control para los primeros
previa

A —
uEnIA i

Defining the parameters and defects to be analysed in attribute studies.

As with variables, it is possible to define the parameters that define the statistical study and those
that should be highlighted:

e Process graph: p, np, cand u.
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e Defects to be checked.

e Automatic calculation of the process limits according to various criteria.

e Definition of intervention warnings.

Guideline Documentation

&} Explorador SPC
Archive Registro  Ayuda

EYNE 22N EY A=) :
Em wﬁ'-:l]l]21[NU[:LEl]] Definicion de documentos (Referencia: 105-002)
=¥ Fase
Eg{\p Wariables
- %gn Altura 26,5 mm
#2o Digmetro 20 mm Descripcidn
] (- *%r Didmetro 5 mm
E\‘;g .ij‘butos

[ M Inspeccion final (Grafico p) g i
Elgé(\p Fase 2 =
Egp “ariables

; f?" Longitud 14,07 mm
;{\p Longitud 28,5 mm l
»gp Longitud B5 rmm

------ \=;¢ Atributos A
L Dacumentas

Tipo Planos w

|Er0quis ejempla |

----- d Comunicados clientes

It is possible to attach and/or link images, Word, Excel, PDF documents, ...

Visual Factory allows to define document categories (Blueprints, First piece, ... come by default,
but the user is able to customize it) where records with documentation can be added. This
documentation will also be visible from the Autocontrol module.
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Process studies by variables

For each of the characteristics we can see the history of studies carried out both of process and of

capability.
% Explorador SPC - m] X
Archivo Registro Ayuda
Q| X v | Q- @ || Defecto [~
=B @105_002 (NUCLED) dio PC po ariab Refere a 05-00 aracte a ase
= %4 Fase 1 MG
= % Vaiables Fecha Maquina N estudio Cédigo Cerrado
= i Alturs 265 mm 11/09/2016 11:03:05 M1 3/ OF-2016003 O
EEJ 5 td‘ = : e 18/07/2016 10:51:21 M1 2|0F-2016002
studios pacidar 0
8- Didmetro 20 mm 07/05/2016 17:33:01 | M1 ‘ 1|0F-2016001 |
%% Didmetro 5 mm

Usually the Production Order is associated with the study code. This makes it easier to follow up
later.

From the application itself it is possible to enter data via keyboard or from measuring equipment.

533 Estudios SPC por variables - Ref.: 105-002 (NUCLEO) Carac.: Fase 1/Diametro 20 mm - (m} X
Desde : 11/09/2016 11:03 Hasta
Codigo: OF-2016003 Descrpcidn: Motivo Cierre:
Interface:: Teclado TI: 19,96 TS: 20,04 alor ref.: 0 Unidad ref.: 1
Cp/Cpk: 1,670/1,459 bietivos: 1,660/1,330
DISTRIBUCION NORMAL / Media= 20,00505 Sigma= 0,01124
[ 80 81 82 8 84 85 | A
Fecha 12/09/2016 12/08/2016 12/09/2016 12/08/2016 12/09/2016 12/09/2016
Hora | 01:33:.00 01:53.00 02:03:00 02:13:00 02:23:.00 02:33:.00
_ Operaio |
Lote
; ]ng E’E Estudios SPC por variables - Ref.: 105-002 (NUCLEO) Carac.: Fase 1/Diametro 20... — a X
3 20,00400 N° estudio Sl
; £$1‘£ O usquina M1
% Zﬁm Fecha : '11109I20‘IB 1:0
R 0,01500 Fecha Cierre
S | 0,00589 Motivo Cierre |
X+4S | 20,03036 Cédigo OF-2016003
X-45 | 19,98324 3 Descripcion |
Vé_ido 1 Sub. totales :85
| aveos [N A sivg viidos 8
N° datos A425 o

<
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As we enter data, we can open a second window in which we will see in real time how the graphs
are updated.

Statistical Analysis
This functionality allows the study of the stability of the process and to establish which of the
distributions is more suitable for the data entered.

Andlisis estadistico
E stabilidad
Calcular sequr Resultado:
No calcular
Método abreviado

Anova - FTest

Normalidad-
Realizar aunque el estudio no sea estable Palue minimo: 01

Resultado:
Palue=0,0615. Estudio NO NORMAL

Distribucién con mejor ajuste

Realizar aunque el estudio sea normal

Distribucion Te_sl K-S Estadistico K-S P-Value Pardmetros

Normal 0,064 0,0615 Media= 20,00505 Sigma=0,01124

‘Weibull 3P 0,054 0,1684 Alfa= 0,082 Beta= 9,2433 Offset=19,92626

‘Weibull 2P Mo se puede estimar.

LogMormal 3P Mo se puede estimar.

LogNormal 2P 0,064 0,0628 Mu=2936 Sigma=0,0006

Johnson 0,048 0.2777 SU:Z =-0081 +1,6152%Asinh((X - 20,0037)/0,0146 )
Normal Exten. 0,226 0.0000 x119,9883 x2 20,0265 Sigma=0,00738

Distribucién seleccionada: | jghnson v

Distribucién actual: Normal

Process studies by attributes
In the same way that the studies are carried out by variables, we can introduce data from studies
by attributes and visualize their results in real time.
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8| 18 | 2 | 2 2 23 A
Fecha | 26/01/2016  26/01/2006  26/01/2016  26/01/2016  26/01/2016  26/01/
Hora 112605 112519 11:538  11:2556  11:2616 11
\Operaio | ! | | !
Lote | | | |
Muestra 973 ; y — Reks : =
o Déféo: 5 % Estudios SPC por atributos - Ref.: 105-002 (NUCLEO) Carac.: Fa... [m} X
D1 - Rebabas 2 \osrSt (e Bares
D2 - Aceite en exceso 1 5
g—i’—ﬂﬂ’lﬁ%@@;— : Fecha 2600120161
mm—’““ EaieS 0 Fecha Cierre 26/01/2016 1
0,005 Motivo Cierre 0001
v 6 OF-2016001
25
25 74 8 1 % & % % % » 3 =
P snaciuto scumsac
e 8 g P4 8
< > I

Machine capability studies.

In the same way that process studies are recorded by variables and attributes, we can perform a
historical machine capability study.

E Estudios de capacidad - Ref.: 105-002 (NUCLEQ) Carac.: Fas.. — ] X

Maquna: M1

[Fecha 26/01/2016 0322
(Codigo: Descripcion:
interface: Teclado  [T1: 19,96 15: 20,04 Nalor ref.: 0 Uridad ref.: 1
bietivos: 1,66/1,33 (M&s de 1 datos)
ISTRIBUCION NORMAL 7 Media= 20,00372 Sigma= 0,01284
| om0 | 120 | 130 | 140 | 150 | 180 | 170 A
1 | 2001800 1999600  20.00000 | | |
2 | 2000500 20,0040 [ :
3 | 2002400 2000900 | S Estudios de capacidad - Ref.: 105-002 (NUCLEO) Carac:Fase I/Didmetro20.. — O X
4 | 1938200 20,00000
5 | 2000300 1993900
| 6 | 2000000 19,33300 2 .
; gmmo fgwm g : n ‘Getco vaoes navauses
9 | 2000100 2001700 |Méquina Ll
10 2000000 19,33000 |Fecha 26/01/2016 9:2
Codigo
y: = RO
N° datos 140
Wedia 20,003720
Sigma 0,0128444
Maximo 2004600 v e
< > o
[R— -
. | R / )
- ] 2. -
= i g
: I
q | :
'. ! MEE
Pt
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Using the data - Reports

& visual Factory SPC 7.5 - o X
Archivo Ver Ir Registro Accién Ayuda
X | & ) || Estudios para una OF RS

en: N2 estudio = Tipo lgual ~ Buscarahora forar Dindmica

Buscar:
Estudios por vanables

Q-_\, N® estudio » |Fecha Cédigo Cp Cpk Pp Ppk Media Sul
'yﬁ = Ref ia: 105002 (5 el ]
~| Cédigo catac.: Altura 265 mm (1 elementos)

=|Magquina: M1 (1 elementos)
| 1] 07/05/201617:3... OF-2016001 | 1603 1600 1335 1,333 26.43906
y = Cé&m carac.: Didmetro 20 mm (1 elementos) ) )

Caracteristicas por variables

Estudios por variables
=|Maquina: M1 (1 elementos)

@ 1| 07/05/2016 17:0...|OF-2016001 1,500 1,330 062 20,004532
=|Cédigo carac.: Didmetea B omeat1

Estudios de capacidad .;IMéquina Mi{i e Opciones de consulta
1] 0 )
t L rdenar | Agrupar| Mostrar| Formato Columnas | Formato de laVista | Impresora
@ =] Cédigo catac.: Longil I & pa] - l b b ] =
Subgrupos Variables. ~Méquina: M1(1 e (® Normal O saL
1] 0
- I C 3 C e C d 3
El —=|Cédigo carac.: Longi i £
o Cédigo ~  lgusla ~ | HOF}
j L. ~|Maquina: M1 (1 g
L Principal 10 ~  (Ninguno) v
%% Variables (Ninguno)
N Aui [Ninguno)
[Ningunc)
Maestios {Ninguno)
its Autocontiol
7 Configuacisn Eonceiy B
Registro; 14] 4 2(de5 P|M|< >
Con Fittro (OF: OF-2016001) D:\Datos\BasesVFWFSPC7S_Ejemplo.MDB .

Visual Factory has different modules where we can visualize the information previously
introduced according to different criteria.

It is worth mentioning that the user can define views to organize the data according to his/her
needs. Applying filters, grouping, ordering, and giving format to the data of each one of the
modules. The views can be public for all users or private.

For example, some of the reports that we can obtain:

e Listings of the general parameters of the process studies by variables, attributes, and
capability.

e Lists of information of data introduced at subgroup level. For example: data entered in
the last 15 days, data entered out of tolerance, data entered with warnings and without
entered notes.

e Lists between dates, with specific filters for reference, characteristic, for an PO, ...
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e Chart of Evolution of Capacity Indexes:

% Evolucién indices de capacidad
Archivo Edicion Ver Ayuda

o

3 3 |[coycon] poypox
IReferencia: 105-002 Cadigo carac.: Didmetro 20 mm
Maquina: M1 Estudios SPC

2 3
W ssdo

Méquina Nfestudio/ |Fecha [cadigo [co [Cok I [Pek. |Cp/Pp pedido
M1 1 07/05/2016 17:0... OF-2016001 1,500 1330 1082 0,942 1
M1 2| 18/07/2016 10.5... OF-2016002 | 1577, 1403 1077 0958 1
M1 | 3 11/08/2016 11:0... OF-2016003 1670, 1459 1186 1,036 1

e Causes, Measures and Decisions Pareto charts entered when notifications occur

4 pareto por VARIABLES

B 23 [dmln

- O

Archivo Edicion Yer Ayuda

X

Pareto por VARIABLES (Causas)

7]
]
@
>
-]

[&]

i
o
-

M1
Causas

Causas

lDescmc«'m de Causas

]Total

M1

Defecto de maguina, mecanico

c1

Cambio de carga en el material

Visual Factory SPC
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e Cumulative defect Pareto chart (attributes): The user can filter between the two dates, by

reference, ...

E3 Pareto Acumulado - a X
Archivo Edicion Ayuda
R+ 2 3

Pareto Acumulado

Total Defectos
g & B

»
o

D1 D2 D3 D4 D5
Defectos
Defectos [Descr'pcién Defectos [Total [Total % A
D1 Rebabas 4 53,33 %|
D2 Aceite en exceso 2| 26,67 %
D3 Superfice rayada 1 1333%
D4 Analisis de material incorrecto 05 667 % S
Ningun filtro aplicado
e Time evolution of defects.
4 Grafico de evolucién de defectos - m] X

Archive  Edicion Ayuda

Ba-
Grafico de evolucion de defectos
7500
5000
u
]
[
g 2500
¥
3
i
£
o
2
=
o
5]
=4
@
Perindo
Afioy Mes. |Piezas Muestreadas |Piezas Defectuosas |ppm |
01102018 | £ 3 526445

Mingun filtro aplicado
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e Studies grouped between dates

ELECSOFT Estudios agrupados SPC

Fecha inicio: 01/04/2018
Fecha fin: 01/01/2017
Referencia: Testde Ford

Referencia Caracteristica oT Maquina Operacion N°® Datos Media Max. Min. Desv.
Testde Ford Test 1 (Todas) (Todas) (Todas) 500 20,0045 20,055 19,955 0.0126
Testde Ford Test 10 (Todas) {Todas) (Todas) 102 64,9157 87.900 62,000 1.1094
Testde Ford Test 11 (Todas) (Todas) (Todas) 150 44913 5.800 3.200 0.5080
Testde Ford Test 12 (Todas) (Todas) (Todas) 500 26,4991 27,110 25540 0.1248
Testde Ford Test 13 (Todas) (Todas) (Todas) 500 28,5493 28,896 28,412 0.0492
Testde Ford Test2 (Todas) (Todas) (Todas) 100 14,0879 14,071 14,085 0.0012
Testde Ford Test3 (Todas) (Todas) (Todas) 875 130,0392 130,140 129,940 0.0328
Testde Ford Test4 (Todas) (Todas) (Todas) 200 0,5040 2,000 0.100 0.3807
Testde Ford Tests (Todas) (Todas) (Todas) 200 718,3000 840,000 500,000 61,0308
Testde Ford Test® (Todas) (Todas) (Todas) 500 0.0253 0,074 0.001 0.0135
Testde Ford Test7 (Todas) (Todas) (Todas) 800 0.0083 0.028 0.002 0.0047
Testde Ford Test§ (Todas) (Todas) (Todas) 500 30.0087 30.050 29.930 0.0397
Testde Ford Testd (Todas) (Todas) (Todas) 800 19,9973 20.140 19,820 0.0837

e Studies grouped by day

ELECSOFT Estudios agrupados SPC

Fecha inicic: 01/04201€ Fecha fin: 01/01/2017 Referencia: 105-002

Referencia Deseripeién Ref. Carac. T TS Lic LSC  N°Datos Media Min. Max. Desv.
0710512016

108-002 NUCLEO Altura 28,51 28,000 27.000 28.359 28839 195 28.508 28.190 28.780 01122

105-002 NUCLEO Diametro 20 19,980 20,040 19,892 20018 an 20,005 19,958 20,055 0.0137

105.002 NUCLED Didmerro 5 2000 7000 2855 818 38 4a3 3400 5500 05845

105.002 NUELED Longitud 14 14080 14075 14088 14070 100 1088 14085 1407 0.0012

105-002 NUCLEO Longitud 28 28.200 28.800 28.483 28815 190 28.551 28.423 28,698 0.0505

108-002 NUCLEO Longitud 85 60000 70000 61238  68.603 39 8ase7 62000 66900 10870
08/05/2016

105.002 NucLED Altora 26,51 26000 27000 28355 28839 305 28438 28840 270 01323

105-002 NUCLEO Didmetro 20 19.980 20.040 19.993 20018 290 20.004 19.955 20,081 0on7

105-002 NUGCLEO Didmetro 5 2.000 7.000 2855 8.128 m 45 3200 5.800 0.4879

108-002 NUGLED Longitud 28 28200 28800 28483 28815 310 28348 28412 28095 00484

105-002 NUCLEO Leongitud 85 80,000 70.000 81.238 88,603 LE] 84,871 82.000 87,900 11411
18/07/2016

105.002 NucLED Altora 26,5 1 2000 27000 283859 2888 w0 28501 28350 28800 0.1008

108-002 NUCLEO Didmetro 20 19,980 20,040 19,892 20018 398 20,004 19,958 20,085 0.0131
19/07/2016

102.002 NucLED Altora 26,51 2000 27000 28385 2888 1t zes04 28270 28780 o083

105-002 NUCLEO Didmatro 20 19,960 20,040 19.993 20018 s 20,004 19,978 20019 0,0075
11109/2016

105-002 NUCLEO Altura 20,5+ 26,000 27.000 20359 20,039 378 20,488 20,190 20,780 0.0899

105-002 NUCLEO Diametro 20 19,560 20.040 19.993 20,010 300 20,005 19.958 20,055 0.0120
12/09/2016

108-002 NUGLEO Altura 28.5 1 20000 27000 28388 20839 55 28812 28330 28780 0.0887

105-002 NUCLEO Didmetro 20 19.980 20.040 19.993 20018 85 20,004 19,991 20014 0.0054

e Certificates to customer of a PO.

ELECSOFT

Listado de estudios por variables

Referencia: 105-002

Cédigo carac. | N° estudio Cp Cpk
lLongitud 28.5 mm 031 [
Altura 26,5 mm 603) 600)
Diametro S mm 527 522]
Longitud 65 mm 358 3.
Diametro 20 mm S0/ 3
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Visual Factory provides an integrated report designer that will allow you to adapt the printing

formats to the requirements of each company. It also has the possibility of integrating advanced
reports made in Crystal Reports and Microsoft Excel.

Grouped Studies

Estudios agrupados por
Seleccione las condiciones del estudio:
Referencia Intervalo
Obelatemie [ 8 @enwerechss
® Seleccionat  [105.002 - Desde [01/01/2001 -
Hasta [01/01/2017 vI
O Mes (mm/aaaa)
S TN = .
(O Céd. estudio
i —
® Todas A Incluir sélo lote
Osirs [ @ 5 |
Cancelar

Visual Factory SPC stores the data entered in studies (usually related to PO). Process studies are

then performed based on these studies. But it can be interesting to obtain studies under other
criteria, for example, between dates, for a month, ...
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ELECSOFT
[ Estudio especial SPC ]
___________ Histeama |

s 2700000 o neas 2o L, Ls=aroeno
26.50000 - —
Tokranca bfasor 200000 | “OF

N*dedxas 1375
26500116

Reforencia: 105002 Camcierisfcx: Atum 265 mm Maguina: Todss
irservalo Dwede 01012001 Hasta 01012017

Pég:1 2304/2017

Other Features

v' User creation. It is possible to use user security integrated into the application itself or to
use Windows security and Active Directory.

v' Permissions manager. The application has a powerful permissions manager that will allow
the creation of user groups with differentiated access to the different functionalities of
the application.

v' Support master for the creation of the control guidelines, studies and recording of
incidents.

v Definition of application literals. It is possible to define the literals that appear on the
application screens. Fields can also be added and removed from the device card.
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Easy to install and use

v" Standard SPC application easy to install and update: Uses the most up to date InstallShield
and Windows Installer technologies

v" Easy to learn and configure: Uses Elecsoft Application Framework technology: user
interface based on Microsoft Outlook philosophy, with the possibility of configuring
reports and views, as well as performing powerful searches.

v" Compatible with Windows 7, 8, 8.1 and 10 of 32 and 64 bits.

v" Compatible with Office 2000 to 2016 32-bit and Office 2010 to 2016 64-bit
v' Uses MS Access or MS SQL Server 2008 R2 to 2016 databases

v" Supports data migration from other applications

v" User interface available in Spanish and English (check with ELECSOFT for availability of
software in other languages).

v Training courses and advice according to your needs

Standards used

v/ 1SO 9001:2015. Quality management systems. Requirements.
v'IATF 16949: 2016. Automotive quality management system Standard.

v" SPC 2nd edition elaborated by AIAG (Automotive Industry Action Group)

Visual Factory SPC Editions
Visual Factory SPC SME

Basic edition thought for companies that do not require SPC management directly from the
workshop. It has all the calculation and reporting power of the professional edition, but without
the Autocontrol options.

Visual Factory SPC Professional

Full edition designed so that data entry and process monitoring is carried out by the operator
himself at self-monitoring stations located on the manufacturing lines.
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Differences between options

Functionality SME Prof.

Definition of references and characteristics

<

Studies of process and machine capability.

Control graphs, histogram and Henry Straight Line

< | 2| < | <

Normal and Not normal distributions

Statistical Analysis

Reports and labels designer

Linked and/or attached files

Displaying of images in the reference setting

Customization of public and private views to filter, group, sort and format listed records

Display of public and private views

Customization of fields and literals

E-mailing of reports and export to PDF

Access data base

< | 2 2] 2| 2] 2| 2| <

Special reports configuration with Crystal Reports and MS Excel

Import between databases

Export to MS Excel from the views

Simultaneous access from several stations

MS SQL Server data base

Direct reading from measuring devices

Evolution chart of the capability indexes

Causes, Corrective Measures and Decisions Pareto charts

Studies grouped by variables

Accumulated pareto of defects over time

Time evolution of defects chart

< | 2| 2| 2| 2| 2| 2| 2| 2| | 2| 2] ] | 2 | 2 2] |

Including an Auto Control License
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Visual Factory Autocontrol

Visual Factory Autocontrol is mainly intended to be installed in a workshop environment so that

the operator him/herself can easily and intuitively enter the process data.

Visual Factory SPC. Autecontrol (7.5.0)

Fg8 Base de datos \D:\Datns'\EasesVF\VFSPC?S_Eiemp!e.MDB

cFg Pto. Control [Pruebal ()

Fa | Plo. Fab. PoFab1 () |

|T0das

Referencia [105-002 (NUCLEQ)

Caracteristicas (1) | Pautas (2) |

F3 Maquina [M1 I F4| Operario
F5  Cod. Estudio |OF-2016001 | " Nueva (Shift F5)

[ADMIN (Administador)

Reabrir (Ctl. F5)

/ IUrden / |C6digo / |Descripci6n

=|Operacién: Fase 1 {4 elementos)
- Altura 26,5 mm

% |Digmetra 20 rmm

Y |Diémetro 5 mm [

N |Inspeccion final |Gréfico p
j_Opéracién: 'Fase 2 (3 elementos)

%% Longitud 14,07 mm

.%: :Lungitud 28,5 mm

7% Longitud BS mm

Caracteristicas Variables |Qperacion=Fase 1' or Operacion= 'Fase 2'

Caracteristicas Atributos  |Operacion='Fase 1' or Operacion= 'Fase 2'

Datos SPC(F7)

Salir ESC)

Ayuda (F1)

The most important features of this application are:

e Data entry by keyboard and/or simple and intuitive measuring equipment.

e The application performs a data entry cycle with all the characteristics defined in the

control guideline.

e There are two possibilities to select the study:

1. Introduction of Reference, Machine and PO (study code)

2. By directly selecting the PO. For this option it is mandatory to interface with the ERP or
MES system to obtain the Reference and Machine data through the PO.

e Configuration of control stations (usually associated to computers)

Visual Factory SPC

Page: 19



© elecsoft

visual factory

characteristics that can be displayed.

When entering data, it shows:

Configuration of production stations. For each station, you can filter the references and

£ 105-002/Altura 26,5 mm - ] X
Referencia [105-002 (NUCLEQ) | Caracteristica | Altura 26,8 mm |
Maguina M1 | Operario [ADMIN (Administadar) |
Tolerancias |Entre 26 v 27 mm | Operacién [Fase 1 |
Intervala medicion: |:I Equipo | | Intertacs val. Ret. (oA |
Ne 87|| N*Estudio  [N$: 3 (11/09/2016 11:03:05) | Cadigo |oF-2016003 |
Fecha 23/04/2017|[ Cp/Cpk [1.7901.789 |Pp/Ppk [1.67171.671 |
Hora 12:51.08 I
Cerrar estudio (F5) | Avisos (F6) ¥R(F) || Histo. (FB) Henry (F9) Doc. (F12)
Valor A Grafico XR
1 27,00+ LST=27,00000
2 -
3 2075 F
4 E LSC=26,638636
5 |_ 28.50 T Med. =28,495080
£ E LiC=26,359484
<2251
v 28.00 f LIT=26,00000
x LSC=0,511377
R
Med.=0,241900
S | 'E
®+35 || 2 o0.00F- B e e imepemmnoaoanye r T T -=q----=-}| LIc=0,000000
T T T T T 1 T T
#-33 | 10 20 30 40 50 €0 70 80
Avisos ]
£ Subgrupo valido Grabar (F11) Cancelar (ESC) Ayuda (F1)

The user can switch between the X-R, Histogram, Henry's Straight Line and Documentation

screens:
Carmar estudio (F5) Avisos (F6) XR(F7) Histo. (F8) Henry (F9) Doc. (F12)
Histograma
L1=26.00000 ‘WN=26,50000 LS=27.00000
-3s Med.=28.50009 33
125 . - I l
100 3 .
8 ! Cenar bstudio (FS) | Awsos (F5) XA (F7) Histo. (F8)
%0 ! Recta ge Henry
ot i 11426,00000 o
o4 ———=t en B i v
LR RN RN EEEEEE I : i
BERBEBEERBRBEE gt
CETITEITTTITTY
888858 EBBE8888

Aurs 26,6 mm (mm)

Aburn 26,5 mem (mm)

Cenar estudio (F5)

Henry (F9) Doc (F12)

e
Avisos (F6) XR (F7) Histe

77 e [Croques ejemplo]

~7

An important aspect is the possibility of entering Causes, Measures, Decisions, and comments

when control notifications occur:

Visual Factory SPC
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B 105-002/Ahura 26,5 mm - o x
Referencia [105-002 (NUCLEO) | Caracteristica |Altura. 26,5 mm ]
Méquina (M1 | Operario |ADMIN (Administador) ]
Tolerancias [Entre 26y 27 mm | Operacién [Fase1 ]
Intervalo medicién: : Equipo : Interface (Teclado | val. Ret. (oA ]
Ne 87)| NeEstudio  [Ne: 3 (11/09/2016 11:03:05) | Cadigo |oF-2016003 If
Fecha TR ook (7o 18 Poroc |
Hora 12:51:08
Cerrerestudio (F5)| | Avisos(F) | XR(F7) Histo.(F8) | Henry(F) Doc (F12) |
Valor Py |lincidencias
12 ;gﬁ Causa: F4 | F5 [Cambio de carga en el material |
3 26,00000) Medida Correctiva: £4 F5 [interrupcién del control dentro del muestreo de una l:arran9||
; i Decisiones: _ 74 | F5 [Clasificar 100%, la parte comecta suministrada
R>LSCR ‘olver a realizar control despues de los ajustes.
v
X 26498000
R 0,390000]
s 0.350029
Subgrupo vaélido Siguiente (INTRO) Modificar (F3) MNuevo (F2) Salir (Esc) | Ayuda (F1)

Alternative data entry for variable processes

[74) Pauta: General ()

= o X

Referencia  [105-002 (NUCLEO)

| Fecha  [23/04/2017 |Hoa (130206 |

Méquina IM1

| Operario  [ADMIN ]

Estudo  [OF-2016003

[ k0
NeSwb, |

| Catsctersticas _|Altwa 265 mm |Di

Descripcién ‘

_ Operacion  Fase1 [Fase 1

Ts | 27,00000 20,04000| 7.00000 14.07500! 28,8000 70,00000:
Tl | 26,00000 13,96000! 2,00000 14,06000 28,2000 60,00000

Interface | (Teclado) (Teclado) (Teclado) (Teclado) (Teclado) (Teclado)

Filio caracteristica [Ninguno

Grabar (F11)

Sek(ESC) || Suspender(F4) || Grsficos (F7) Doc. (F12)

With this screen we can move from top to bottom and from left to right to enter the data of the

different characteri

With this option it is also possible to define calculation formulas using one or more entries.

This form of display is also very useful when entering data from multi-dimensional measuring

devices.

stics.

Visual Factory SPC
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Visual Factory AADTV

Visual Factory AADTV (Adquisicién Automatica de Datos de Tridimensionales y Visién/ Automatic
Three-dimensional CMM and Vision Data Acquisition) is a standard application for data acquisition

from text or Excel files. These files are usually generated when 3D or Vision machines measure a
given part.

Example of one of these files:

] 00-0001-17-9-2014-OF01-0001.csv: Bloc de notas - (m] X
Archivo Edicién Formato Ver Ayuda
Date,Hour,Operator,Batch Serial Number,Measure number,Measure state,V1,V2,V3,V4
Nominal value ,,,,,,5.0000,10.0000,15.0000,10.0000
Lower tolerance,,,,,,1.0000,1.0000,1.0000,1.0000,1.0000
Upper tolerance,,,,,,1.0000,1.0000,1.0000,1.0000,1.0000
17/9/2014,10:25:27,3jrh,0F01,4,2,5.0100,10.0200,10.1100

The application stands by while the file is generated from the 3D or vision machine. When it
arrives, it interprets it and then uploads it.

/49 Adquisicién automética de datos a Visual Factory SPC - ELECSOFT, S.L. - ] X
i réfico | Historial | Sali |
Referencia ll:aaotelistice IMéqu'm [Eslucio [VN ITS ITI IFechay hora ITornas lN' Toma:
{ 000001 V1 OF01 5 |6 |4 |17/09/201410:25:27 5.01 501 501 501 501 5/5 |
000001 ‘V2 | OF01 10 ,“ ,5 V'I?IUBIZDM 1D.25:27‘ 10.02 10.02 10.02 10.02 10.02 |5/5
000001 V3 OF01 15 16 |14 17/09/2014 10:25:27 10.11 1011 1091 101 1001 (55
< >
Listo D:\Datos\VICI\spc\VFSPCY_Ejemplo.mdb

When the data indicated in the CPS Control Guideline is collected, it saves the subgroup in the
database.

Note: By default, the application requires that references and characteristics be previously
defined in SPC, but it can be configured to define them automatically with the information
received.

From this same application we can visualize the control chart and the most important process
data:
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Caracteristica: V1

iih

3

17/09/2014
10:25:27

5,010
5,010
5,010
5,010
5.010
5010
0,000
0,000
5.010
5010

P Adaquisicién automatica de datos a Visual Factory SPC - ELECSOFT, S.L. - m] X

Dpesacion: General

Lecturas | Gréfico | Historial | Saii |
Referencia: 000001
N® estudio 2 A
Méquina Fecha
Fecha 300097201 Lo

- Operario
Cédigo OF01 LUike
Descripcion 1
Sub. totales 6 2
Subg. vaiidos (3 3
N° datos 30 4
Media S1N7 ;
Sigma 0,23899 R
Sigma estimada 0,19347 S
Wéximo 5,600 X+48
Minimo 4,500 X-48
cp 1728 ¥ Ya,"d')
< > <
Listo

D:ADatos\VICI\spc\WVFSPC?_E jemplo.mdb

There are different configurations depending on the file to be imported. Currently the application
is prepared to read files from VICI, MCV, Tesa and Hommel vision machines. It also supports files
from 3D machines with Cosmos, Metrolog, ...

In any case, within the implementation project of the data acquisition application, the adaptation

and parameterization to the specific format provided by the client is contemplated.

Measurement Devices

Visual Factory SPCy Visual Factory Autocontrol allow the data entry from different measuring
equipment:

Mitutoyo equipment with digimatic output connected to multiplexers with RS-232 or USB
output with VCP (Virtual Comm Port). Also, Mitutoyo equipment with direct connection

via USB cable.

Silvac equipment with cable or Bluetooth connection (via VCP).

Tesa equipment with wired connection to an RS-232 port or to USB with VCP.

Sartorius and Metler scales with RS-232 connection.

Mecmesin outside meters

In general, any measurement equipment that has an RS-232 or USB output with VCP.

Visual Factory SPC is delivered with the ESSerialDII7 application that allows to configure interface
files to connect to different measurement devices.

Visual Factory SPC
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ES Serial - CAELECSOFT\VRA\VFSPCT\SinTitulo.ess - O X
Archivo Configuracién Activar Ildioma / Language
Configuracion Puerto Serie Evento de Final de Registro
Data Bits Paridad Seleccionar el b
PM nd:::‘::in:: Imer:: zﬁlu:legislm,
~] OS5 OPar
COM 3 08 ) Impar )
g: ; o7 @ Ninguna ® C.amage Hehan "' 0uo B peticion de registro
COM 6 . () Tiempo entre registros. . . o
COM 7 @ J O EEh ) Nimero fijo de bytes Indicar KelE el=2
coMs v o
Velocidad Stop Bits P Hardware Activo  Titulo Cadena Agregar ASCII
1200 ~ ®1 (® Sin Protoc O cadena1l Agregar
4800 O XON/XOFF [0 cCadena2 Agregar
O15 (ORTS/CTS
02 () Ambos [0 cadena3 Agregar
Buffer [JRs485 / RTS
Aceptar Cancelar

In case it was not possible to design an interface through this tool, ELECSOFT could design a

specific interface for that particular equipment.

At a general level, it also manages the use of pedals for data entry from different devices.

Specific software developments

This section shows some of the developments made to meet specific customer demands.

Visual Factory Autocontrol — M

Maquina |Orden de fabncacibn[Referenda[Desaipaén [Lote Material [Tnempo prox mues1ra[
1111 OoTl R1 Descl L125 0569
| oT2 R1 Desc3 L124 (inactivo)
2222 oT2 R1 Desc2 L456 {inactivo)
Referencia R (OR1) Caracterfstica [C1 (DC1)
Méquina m
Tolerancias Entre 9.4y 106 Operario Admin
Intervalo medicidn: 1 Interface Teclado Vel Ret 051
Nt || N*Estudio N1 (31/03/2008 15:3454) Codigo oT1
Fecha | 01042008\ Cplpk  [1.84771.482 Forox
Hora 92903
[(avsose) | xRen ([ Hso.c [ HenyEs) ][ DocFiz) |
Valor A Grifico XR
v [ oo
2 10.000) 1025
3 10,000}
4 10.000)
5 3.500) 1000

0%
X 93000
or usueno Af - 8000} © 025
s 022%
il 105700 | RN ; " . . N

x-3s KRR h z 3 4 4 s 7 4 .
Avisos
[Cene [ Amedor ][ Zremy Sali Esc)

Application similar to the Autocontrol described above, but with the following particularities:

Visual Factory SPC
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e |t directly presents the pending POs at the main screen; the user can only select between

one of these POs. For each workstation, it is possible to configure the machines

associated with that workstation, so it only shows the POs of those machines.

e The application obtains this information from the MES system.

e Control of the time between captures. To do this, it connects to the MES system to know

which machines are active. The time considered is that of the active machine.

e Both the query and the data entry are made by entering the cycle of the defined

characteristics.

Visual Factory ADOBLF

[omien fechayhas .  [Pebes Ot e ttecacn A

°® U004 119 44 7P W11

® /082004 16,20 21 73 W

o 08072004 16 22 46 7P W1

° 100070049 204 1P O

3 L0820 11 1224 FP W

:. WO 1T QX e 5]

° UOR2004 1204 5 5P W

° TR0 13 €2 44

o T0R/2004 15 4657 P Wi

. 10002004 1595 0 PP LAl

® L0204 15% 5

’. TL0L2004 160019

o ont 1002004 16,1329 -
| [mogres 14 ¢J[ 3 e 2 I0)¢ .
— wirce

= Chispazos

F2Mevachisps @) 14 4 P Pl @ FBAvsosRet ({1 F7 Grétco

Datos refesencia
Refecencix [EENEEE | [ESPECTROMETRO OB [SUS 2/351)  Fechayhoxa  [T4706/2004 154 v
Probetac 3 [Muesa preverirear Orden do labrcacién H1 1

== P Cana R0
Inspector de fusiéer [ [ Medds [
Fechs fustex s Decisiéer [

%C [SUS 2351) 35 Medda < T

1
@2 % $1SUS 2351) St 1 18 MeddacTl
43 % Mn (SUS 2.351) MN 1 07 MeddacTl
4 XP (SUS 2351) P 1 022 Meddac Tl
5 XS [SUS 2359 S 1 01 MeddacTl
% % CR(SUS 2351) R 1 003 Medda< TI
a7 %N [SUS 2351) N 1 047 Medda<TI

9 Mo 018

14 <] Tde2s »[M]C

K P9 Concmr o/ 111 e 0050 Comwe

foooe

FiEr|
2

R ra s | [SONRG GINTRAR TOTOGIUUAS

ks (] vs | pOCBOAR SN FUNGR

| RWGTAS

Comertwe |

Software designed for data acquisition from spectrometers. It allows to keep a record of each of

the chemical elements that constitute the sample. It is possible to configure which of these

elements will also be saved in SPC.
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% .:j.!““ - e m:_;
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Ssivop 1292 2
% e 1 T [Pomedscsv <]
Pedenss 172 0 Referencia [0z3a021| :“MWM.PSA Huela 11
P 2091 16
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Podyworks mm? ‘: Caracteristicss & mpotar
1 ]
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Occonaro 7R ® ¥ punto 10142 5 6 4
G = ¥ puo1015X 75 8s 33
50 [ ¥ punto 1015Y 30858 29858 g8
OR2 “ ¥ punto 10152 S & 4
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Begro 113 de 109 b [0
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This application allows the import of files from a 3D CMM.

It accepts Tutor, Metrolog, PC Demis and Polyworks formats.

Excel add-in to export data to Visual Factory SPC

Dponte detos 5

| » *Arena Molno N 73

This add-in is installed in MS Excel and allows exports to Visual Factory SPC.

This add-in is very useful when the client uses a number of predefined formats in Excel for data
entry.

Visual Factory Table Import

This application allows imports from a table shared with the client. The structure of this table is
static, and the client must adapt to this structure.

The main aim of this application is to import data generated by the client through other means
and place it in the import table. Usually this is data from other systems which is generated
automatically or manually.
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Each time the application is run, the pending data will be imported. To automate the acquisition,
a scheduled Windows task is usually configured to run the application.

Importing the Control Plan from Excel

Different custom applications have been developed to import the data from control guidelines
defined in Excel. This way, the definition of Visual Factory SPC references can be completed
quickly and easily.
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