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RESUMO

A industria corticeira tem uma importancia fulcral na economia nacional portuguesa. A
partir da cortica é possivel conceber uma imensa diversidade de produtos para varios
setores. De todos os produtos, destacam-se as rolhas de cortica como sendo o mais
produzido em Portugal.

A competitividade no sector rolheiro faz com que as empresas que operam neste ramo
se redobrem em esforcos para aumentar a sua competitividade, estando
constantemente a investir em novos métodos produtivos, com o objetivo de diminuir
custos de producado e ganhar alguma vantagem sobre a concorréncia.

O presente projeto teve como objetivo concluir o desenvolvimento de um sistema
automatizado de descapsulagem de rolhas de cortica capsuladas. Este equipamento,
concebido de raiz no ISEC, por solicitacdo da empresa Beira Correia Lda, tem vindo
a ser desenvolvido por varios grupos de alunos, tendo culminando com a entrega de
um protoétipo a referida empresa, para que comecasse a ser utilizado.

Dada a boa base de trabalho que foi deixada pelos grupos anteriores, no decurso do
presente projeto foram realizadas otimizacdes ao nivel do sistema elétrico e
eletrénico, na programacdo do autbmato programavel, na guia de encaminhamento
de rolhas no interior do tinel de aquecimento e no batente fixo de prisdo das capsulas
do extrator de rolhas, bem como a elaboracéo dos esquemas elétricos e pneuméaticos
e de um manual de utilizador. Deste modo os operadores podem comecar a utilizar o
equipamento sem ser necessaria formacao especifica.

Por outro lado, e no fim de realizadas as devidas otimiza¢des, houve ainda tempo para
pensar no que poderia ser melhorado numa eventual segunda versdo do sistema,
sendo concebido um conceito de protétipo para um novo extrator de rolhas, bem como
apontadas as melhorias que podem ser realizadas no tinel de aquecimento, de modo
a estabilizar as temperaturas no interior do mesmo.

Palavras-Chave: Rolhas de cortica capsuladas, industria corticeira, descapsulagem,
aumento de competitividade, automatizacédo, electropneumatica, programacgéo de
automatos
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ABSTRACT

The cork industry is of extreme importance for the Portuguese national economy. Many
by-products can be extracted from raw cork, in order to be used in a great variety of
sectors. Of all these by-products, cork stoppers are by far the most produced in
Portugal.

The competitiveness in the cork stoppers sector forces companies to double their
efforts in order to increase their competitiveness, by constantly investing in new
production methods, with the objective of reducing production costs and gaining an
edge over competition.

The main objective of this project was to conclude the development of an automated
decapsulation system of capsulated cork stops. This equipment, entirely developed in
ISEC, was requested by Beira Correia Ltd. company. Several groups of students
developed and a prototype, delivered to the referred company for use and testing.

Given the solid work base done by the preceding groups of students, improvements
made to the system were mainly focused on the electric and electronic system, PLC
programming, cork stops guide inside the heating tunnel, fixed capsule fixation flap on
the cork extractor, elaboration of pneumatic and electrical diagrams and user manual.

Thus, the operators can start using the system right away, without any need of specific
qualification.

Bearing in mind an eventual second generation of the system, a virtual concept model
of a new cork extractor is presented, as well as some ideas for the improvement of the
heating tunnel in order to stabilize its inner temperatures.

Keywords: Capsuled cork stoppers, cork industry, decapsulation, increasing
competitiveness, automation, electro pneumatics, PLC programming
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1 INTRODUCAO

A industria corticeira tem uma importancia estratégica para Portugal, sendo o lider
mundial na producdo e exportacdo de produtos derivados da cortica. Muita dessa
exportacdo deve-se ao facto de a industria corticeira se ter vindo a reinventar ao longo
dos anos, ndo se cingindo apenas a producdo de rolhas de cortica para a industria
vinicola. Atualmente, além da industria corticeira, a cortica € também utilizada na
producdo de artigos de decoracao, artigos de moda, isolamentos de varios niveis,
desde aplicac6es domésticas até aplicacdes na industria aeroespacial, passando pela
industria automovel, entre outras.

Segundo dados da APCOR - Associacao Portuguesa da Cortica, a industria corticeira
representa 1% do total das exportacdes portuguesas, o que equivale a um saldo de
816 milhdes de euros na balanca comercial portuguesa. Se compararmos com as
exportacdes de produtos de cortica dos restantes paises, Portugal tem uma quota de
exportacdo 63% de todos os produtos de cortica exportados em todo o mundo, 0 que
equivale a 986 milhdes de euros, o que mostra bem o dominio de Portugal neste setor.
De todos os produtos de cortica exportados em todo o mundo, as rolhas séo o principal
produto, com 72% de quota de exportacdes, o que equivale a 710,7 milhdes de euros,
mostrando assim o claro dominio do subsetor rolheiro na inddstria corticeira. De
seguida vem o subsetor dos materiais de construcdo e decoracdo, que representa
25% da quota de exportacfes mundiais de cortica, representando um valor de 246,8
milhdes de euros.

Relativamente ao destino dos produtos de cortica exportados por Portugal, 95%
destes tém como destino 130 paises diferentes, sendo que, de todos estes produtos,
70% tém como destino o continente europeu.

Os principais clientes da industria corticeira portuguesa sao a Franga, que representa
um saldo anual de 174 milhdes de euros em rolhas de cortica, enquanto a Alemanha
€ o principal cliente dos produtos de construgéo e decora¢do, com um saldo anual de
50 milhdes de euros.

Relativamente a posi¢éo da industria corticeira no mercado de trabalho, em Portugal
existem 685 empresas doeste setor, criando 8310 postos de trabalho diretos, sendo
49% destes destinados a mao-de-obra qualificada. A esmagadora maioria das
empresas deste ramo (80%) situam-se na regido entre Douro e Vouga (APCOR,
2020).

As empresas da industria rolheira — principal subsetor da industria corticeira —
procuram aumentar constantemente a sua competitividade, investindo em
equipamentos cada vez mais modernos e com maiores capacidades de produgéo.
Uma das lacunas ainda existente consiste no facto de as rolhas de cortica capsuladas,
gue ndo cumpram com os requisitos de qualidade da empresa, sejam ainda separadas
da capsula de forma manual, para que possam ser reaproveitadas. Esta situacédo
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permitiu identificar um ponto onde se pode ainda aumentar a competitividade,
bastando para tal a criagdo de um novo equipamento capaz de executar este processo
de forma autbnoma e automatizada.



Politécnico de Coimbra | Instituto Superior de Engenharia de Coimbra

2 ENQUADRAMENTO

Este capitulo enquadra o projeto desenvolvido, o qual nasceu da necessidade da
empresa Beira Correia Lda, que opera no setor rolheiro, aumentar a sua
competitividade. Esta empresa solicitou a colaboracdo do ISEC no desenvolvimento
de um sistema automatizado de descapsulagem mecanica de rolhas de cortica
capsuladas, tarefa atualmente desempenhada de forma manual por um funcionario
da empresa.

A inovacéo do sistema consiste na realizacdo, de forma automatizada, de uma tarefa
gue anteriormente era realizada manualmente por um funcionario da empresa,
evitando uma funcdo monétona e rotineira. Esta funcdo seguramente iria causar
problemas de saude ao referido funcionario, devido a varias horas em posturas pouco
ergondmicas, nomeadamente doencas inflamatoérias e lesées musculo-esqueléticas.
A eliminacéo desta funcao tera também um efeito positivo na moral do funcionario,
pois este passara a desempenhar outras tarefas menos rotineiras.

O sistema desenvolvido permite fazer o pré-aquecimento da cola que une a capsula
a rolha de cortica capsulada e de seguida efetuar a separacdo destes dois
componentes. Deste modo € possivel reutilizar as rolhas de cortica que tenham sido
produzidas, mas que ndo cumpram os padrdes de qualidade.

Este sistema permitira ainda aumentar a produtividade da empresa através da
automatizacdo do processo de separacao das rolhas, e a reciclagem das rolhas de
corticas e capsulas rejeitadas.

Até chegar a fase descrita neste relatdrio, o projeto passou por diversas etapas,
nomeadamente, estudo da temperatura ideal da cola para que ocorresse a separagao
entre cortica e capsula, concecédo dos primeiros protétipos, selecdo de componentes,
construcdo da estrutura de suporte, instalacdo do tinel de aquecimento, programacao
do autémato programavel, ligacdes elétricas e pneumaticos.

O presente relatorio diz respeito a etapa final do projeto, que consistiu na resolugéo
de problemas remanescentes de todas as etapas anteriores, que surgiram aquando
dos testes de funcionamento, bem como na otimizacao final do sistema, para que se
pudesse considerar pronto a entregar a empresa. As otimizag¢des incluiram a alteragéo
de componentes ja existentes, que necessitavam de melhoria, a completa
reformulacdo da parte elétrica e do programa de controlo do sistema inserido no
automato programavel, bem como a adicdo de novos componentes, que estavam em
falta, mas que eram importantes para a colocagéo do sistema em servico em ambiente
industrial.

O sistema foi finalmente enviado para a empresa, onde foi testado em ambiente
industrial, tendo o seu funcionamento sido validado. Foi apenas solicitada pela
empresa, e ja efetuada, uma alteracdo ao programa de controlo, a qual sera descrita
em pormenor no Capitulo 5 “Programagéao do automato”.
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3 CARACTERIZACAO DO SISTEMA AUTOMATIZADO DE
DESCAPSULAGEM DE ROLHAS DE CORTICA CAPSULADAS

O sistema desenvolvido tem como objetivo efetuar a separagdo mecanica de ambos
0os constituintes de rolhas de cortica capsulada — corpo de cortica e cdpsula —
rejeitadas por falta de qualidade, de modo que estes possam ser novamente
reaproveitados.

O sistema inclui um tapete rolante responsavel pela movimentacdo das rolhas
capsuladas, dispostas em fila e orientadas verticalmente com a capsula em contacto
com a superficie da tela transportadora do tapete rolante, para o interior de um tunel
de aquecimento que tem como funcao derreter a cola termofusivel que une a capsula
ao corpo de cortica. Tem como centro nevralgico o quadro elétrico, que reune
componentes elétricos do sistema, incluindo ainda um autémato programével
responsavel pela automatizacdo do mesmo. Deste modo € possivel realizar a
separacdo de ambos os componentes de forma automatica e semiauténoma,
permitindo ao operador realizar outras tarefas enquanto supervisiona o funcionamento
do sistema.

Este capitulo caracteriza generalizadamente cada um dos principais constituintes do
sistema, nomeadamente, tunel de aquecimento, tapete rolante e respetivo
motoredutor, quadro elétrico, extrator de rolhas e estrutura de suporte. Nos capitulos
seguintes sera feita uma descri¢cdo pormenorizada do sistema.

Figura 1 - Sistema automatizado de descapsulagem de rolhas de cortica capsuladas
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3.1 Tunel de aquecimento

O tunel de aguecimento, com um formato paralelepipédico, com um comprimento de
1847mm, largura de 246mm e altura de 200mm, é o responsavel por fazer o
aquecimento da cola termofusivel que une a cpsula a rolha de cortica, para que,
posteriormente, seja possivel ao extrator fazer a separagéo das rolhas. Para isso sdo
utilizadas resisténcias elétricas de infravermelhos de 750W, colocadas no interior do
tunel, que funcionam de forma intermitente, de modo a manterem o tunel a
temperatura desejada, ajustavel pelo operador mediante um ecra tactil.

O tunel de aquecimento foi construido em chapa de aco inoxidavel AlSI 316, com 2mm
de espessura, tendo este material sido utilizado nas superficies exterior e interior do
tunel que envolvem o isolamento em manta térmica. A manta térmica feita de 1a de
rocha envolvida em pelicula de aluminio, normalmente utlizada para envolver
condutas de climatizacao, foi inserida entre a superficie interior e a superficie exterior
do tunel. Permite que seja possivel tocar na superficie exterior do tunel de
aguecimento com este em funcionamento sem provocar queimaduras.

Uma vez que sao varios os tipos de rolhas capsuladas a processar, € possivel alterar
as temperaturas minima e maxima de funcionamento do tunel de aquecimento,
através do ecra tactil, de modo a permitir que o sistema seja compativel com diferentes
tipos de rolhas.

A saida do tanel de aquecimento esta colocado um sensor de infravermelhos que faz
a contagem das rolhas que saem do tunel. Apés sairem 4 rolhas, a saida de mais
rolhas é bloqueada através do avanco da haste de um cilindro pneumatico de simples
efeito, localizado a saida do tunel de aquecimento. Este cilindro permanecera atuado
até que seja feita a separacéo entre as rolhas e as capsulas, na zona do extrator de
rolhas. Apds a separagdo, a haste do cilindro pneumético da saida do tunel de
aquecimento ira recuar para assim permitir a saida de mais 4 rolhas do tunel de
aquecimento. Este processo é ciclico.

Figura 2 - Entrada do tinel de aguecimento
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3.2 Tapete rolante

O tapete rolante funciona em coordenacdo com o tunel de aguecimento, pois € a
velocidade do tapete rolante que define o tempo que as rolhas estédo dentro do tunel
de aquecimento.

A velocidade do tapete rolante foi estudada na etapa inicial da concecéo do sistema,
em funcao do tempo de exposicdo necessario para derreter a cola que une a capsula
a rolha de cortica. Em funcéo da velocidade linear definida para o tapete rolante, foi
selecionado um motoredutor com 2,7rpm no veio de saida.

Para o tapete rolante foi selecionada uma tela transportadora com malha em fibra de
vidro e revestimento em Politetrafluoretileno (PTFE), comercialmente designado por
teflon, capaz de resistir a uma temperatura maxima constante de 260°C e 300°C de
pico, para resistir as temperaturas do forno. Esta tela € fechada com uma uniédo
metalica.

Para acoplar o tapete rolante a estrutura de suporte do sistema foram utilizados
diversos elementos, tais como o tambor mandante, o tambor mandado, as
chumaceiras e os blocos de tensionamento, por serem facilmente integraveis na
estrutura de suporte do sistema.

Figura 3 - Tapete rolante

3.3 Quadro elétrico

O centro nevralgico de todo o sistema localiza-se no interior do quadro elétrico. E a
partir dele que todos os componentes elétricos e electropneumaticos do sistema sao
alimentados (com uma tenséo de 24V DC).

Todos os sinais de entrada séo processados pelo autbmato programavel, situado no
interior do quadro, que enviara os sinais de saida para os diversos componentes, de
acordo com o programa previamente elaborado e carregado no automato

programavel. O programa sera descrito de forma mais pormenorizada no Capitulo 5.
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SIEMENS.

Figura 4 - Quadro elétrico

Tabela 1 - Lista de componentes do quadro elétrico

Descricao Funcao Marca |Quantidade
Autémato programavel Controlo do sistema Siemens 1
Médulo de sinal Ligacdo do termopar Siemens 1
Médulo de comunicacgéo ngagao do agto,ma}to Siemens 1
programavel, ecra tactil e PC
Ecra tactil Monltorlzag_ao e controlo do Siemens 1
sistema
- Protec@o do motor elétrico do ABL
Disjuntor motor 1
tapete rolante Sursum
Disjuntor diferencial Protegao d,a S resisteéncias Hager 1
elétricas
Disjuntor diferencial Protecao do qutomato Hager 1
programavel
Relé Interface comando/poténcia Finder 2
Suporte de relé Interface comando/poténcia Finder 2
Modulo dererl)éotegao de Protecdo do relé Finder 2
Bot&o Botédo On/Off Telergon 1
Bot&o Botdo de emergéncia ABB 1

3.4 Extrator de rolhas

O extrator de rolhas é constituido por dois cilindros pneumaticos de duplo efeito,
controlados por duas electrovalvulas. Um dos cilindros é responsavel pela prisdo das
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capsulas, enquanto o outro é responsavel pela separacao entre as rolhas de cortica e
as cépsulas.

Os cilindros pneuméticos estédo equipados com guias lineares que previnem eventuais
empenos nas suas hastes, derivados das forcas exercidas aquando da prévia prisdo
das capsulas e da posterior separacdo dos dois componentes das rolhas de cortica
capsuladas.

Apés a entrada das 4 rolhas capsuladas no extrator de rolhas, € feito o avanco da
haste do cilindro de duplo efeito responséavel pela prisdo de rolhas, prendendo as
rolhas capsuladas entre o batente fixo e o batente mével. De seguida, com o avango
da haste do cilindro de extracao, é feita a separa¢ao do corpo de cortica e da capsula
e, para além da extracdo do corpo de cortica, 0s corpos de cortica extraidos sé@o
empurrados para cima do batente fixo. Com o auxilio dos bicos de sopragem de ar
comprimido, 0s corpos de cortica extraidos caem para o interior de um saco ou caixa
de recolha. O recuo da haste do cilindro pneumatico de extracdo coincide com a
atuacao dos bicos de sopragem de ar comprimido.

Depois de ocorrer a separacdo, a haste do cilindro pneumético de prisédo de capsulas
recua, permitindo assim que, apenas as capsulas (das quais foi removido o corpo de
cortica) sigam em cima do tapete rolante na direcdo do tambor mandante, onde irdo
cair para dentro de um saco ou caixa de recolha. Nesta altura é permitida a saida de
mais 4 rolhas de cortica capsuladas do interior do tinel de aquecimento, para que
sejam encaminhadas para dentro do extrator, para a realizagdo de mais uma
sequéncia de extracao. Este processo € ciclico.

De referir que a contagem das rolhas que entram no extrator € feita por um conjunto
emissor/recetor de infravermelhos, que estao fixos a estrutura de suporte do extrator
de rolhas.

Figura 5 - Pormenor do processo de separacédo
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3.5 Estrutura de suporte

A estrutura de suporte foi construida com perfil de aluminio extrudido de 45mm, tendo
também sido utilizados outros acessoOrios compativeis, tais como o0s pés de
nivelamento, os fixadores de canto, as porcas quadradas e os parafusos de fixagao.
J& para a estrutura que envolve o extrator de rolhas foi utilizado perfil extrudido de
30mm.

A estrutura de suporte do sistema automatizado de descapsulagem de rolhas de
cortica capsuladas possui uma altura méaxima de 1500mm (incluindo o quadro elétrico
e 0 circuito electropneumético), um comprimento de 3070mm e uma largura de
290mm.

Figura 6 - Estrutura de suporte
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4 DESCRICAO DOS COMPONENTES DO SISTEMA
AUTOMATIZADO DE DESCAPSULAGEM DE ROLHAS DE
CORTICA CAPSULADAS

ApOs a caracterizacdo geral de todo o sistema automatizado de descapsulagem de
rolhas de cortica capsuladas, este capitulo descreve de forma mais pormenorizada
todos os seus componentes e suas funcdes.

As caracteristicas técnicas dos componentes constam das fichas técnicas, anexas ao
presente relatério. Nestas consta uma descricdo mais detalhada de cada um dos
componentes.

4.1 Circuito de comando e controlo

Este circuito é responsavel pela gestdo do funcionamento do sistema, seja a
monitorizacdo dos diversos parametros de entrada, como a pilotagem de todas as
electrovalvulas, ativacdo e desativacdo das resisténcias de aquecimento e do motor
do tapete rolante. A maior parte das funcdes deste circuito sdo desempenhadas pelo
autdmato programavel. A parte elétrica incluida neste circuito deve também fazer a
protecdo, contra eventuais sobrecargas, de todos os componentes que constituem o
sistema.

4.1.1 Autémato programavel

Para o comando e controlo do sistema automatizado de descapsulagem de rolhas de
cortica capsuladas recorreu-se a um autdémato programavel Simatic S7-1200 do tipo
CPU1214C AC/DC/RLY. Este autdmato possui 14 entradas digitais, 2 entradas
analdgicas e 10 saidas digitais. O automato € responsavel pela rececao de todos os
sinais de entrada provenientes do ecra tactil e dos diversos sensores instalados no
sistema. Mediante os diferentes estados desses mesmos sinais de entrada e do
programa contido na sua memoria, 0 autbmato promovera, nomeadamente, as
devidas pilotagens das diversas electrovalvulas existentes no circuito pneumatico,
ativacao ou corte das resisténcias elétricas de aguecimento, bem como o arranque e
a paragem do tapete rolante de transporte das rolhas. Sera feita uma descricdo mais
detalhada no Capitulo 5.

11
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SIMATIC
$7-1200

Figura 7 - Autdmato programavel

4.1.2 Ecratactil

De modo a permitir a interagdo do operador com o sistema, foi utilizado o ecra tactil
KTP 400 Basic Mono PN. Este permite ao utilizador navegar pelos varios menus que
constituem a interface de comunicacdo. E possivel efetuar o arranque e a paragem
do sistema, selecionar entre 0 modo de funcionamento manual e automatico, bem
como monitorizar e alterar diversos parametros de funcionamento, nomeadamente
temperatura minima e maxima do tanel de aguecimento, estado das pilotagens das
electrovalvulas associadas aos cilindros pneumaticos e das resisténcias elétricas do
tunel de aquecimento.

Figura 8 - Ecra tactil

4.1.3 Modulo de sinal para termopar

O autémato programavel foi ainda expandido com um maodulo de sinal, do tipo SB
1231 TC, especifico para termopares. Este médulo é responsavel pela aquisicédo e
posterior conversdo dos valores de tensdo provenientes do termopar, utilizado para
medir a temperatura no interior do tinel de aquecimento. Os valores medidos séo
posteriormente convertidos para graus Celsius e tratados pelo programa, sendo
mostrados no ecra tactil em graus Celsius.

12
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Figura 9 - Modulo de sinal para termopar

4.1.4 Modulo de comunicacéo

Recorreu-se a um médulo de comunicacdo do tipo CSM 1277 para efetuar a
comunicacao entre o autbmato e o ecra tactil. Este médulo possui 4 portas RJ45, duas
das quais sdo usadas pela configuracdo atual. Uma terceira € usada para ligar um
computador de modo a permitir efetuar alteracbes ao programa e/ou aos diversos
menus do ecra tactil.

Figura 10 - MAdulo de comunicagéo

4.1.5 Botado On/Off

O botdo On/Off tem como funcao realizar o corte de alimentagdo do quadro elétrico.
Pode ser usado para desligar o equipamento, apds o seu arrefecimento, ou para o
corte de energia, caso haja necessidade de realizar algum tipo de intervencdo no
qguadro elétrico ou no equipamento em si, sem haver o risco de este arrancar
subitamente e provocar lesdes ao operador.

Figura 11 - Botdo On/Off
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4.1.6 Botdo de emergéncia

O botdo de emergéncia provoca a paragem imediata do sistema e a despressurizacao
do circuito electropneumatico quando o operador o pressiona, independentemente de
estarem ou ndo reunidas as condi¢des de paragem do sistema. Por isso, este botéao

serve apenas para paragens de emergéncia. Para esta funcao foi selecionado um
botdo com contacto normalmente aberto.

Figura 12 - Botdo de emergéncia

4.1.7 Interruptor diferencial

O interruptor diferencial funciona como uma protec¢éo inicial a todos os componentes
do quadro elétrico. Sendo um interruptor de 30mA, destina-se ndo sé a protecao dos
componentes do quadro elétrico, mas também a protecdo de pessoas, na

eventualidade de o operador tocar em algum dos circuitos antes desligar o sistema no
botdo On/Off.
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Figura 13 - Interruptor diferencial

4.1.8 Interruptor de protecdo ao motor elétrico

Este interruptor é responsavel pela protecdo do motor elétrico, que movimenta o
tapete rolante, através da intensidade de corrente que esse motor consome. Caso 0
motor entre em esforco e o consumo ultrapasse o valor nominal, o interruptor

interrompe a corrente elétrica que o alimenta, evitando que este sobreaqueca e se
danifique.

14
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Figura 14 - Interruptor de protecdo ao motor elétrico

4.1.9 Disjuntores de protecdo ao autémato e as resisténcias

Para protecdo do autdbmato foi utilizado um disjuntor de 4A, que interrompera a sua
alimentacéo caso o consumo ultrapasse os 4A.

De igual forma, para a protecao das resisténcias elétricas de aquecimento do tunel foi
utilizado um disjuntor de 16A, dado que o consumo destas € muito superior ao do
automato programavel.
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Figura 15 - Disjuntores de protecdo ao automato e as resisténcias

4.1.10 Relés de controlo do motor e das resisténcias

Para permitir que o automato faga o arranque e paragem, quer do motor elétrico que
aciona o tapete rolante, quer das resisténcias elétricas de aguecimento do tunel, foram
utilizados dois conjuntos constituidos por duas bases de relé, com bobinas e
respetivos médulos de protecao.

Aos relés cabe a funcéo de, mediante a presenca de tensdo de comando na bobina,
permitir a passagem de corrente para o0 componente a controlar, visto que, neste caso,
tanto o motor como as resisténcias estao ligadas ao contacto normalmente aberto.

15
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Figura 16 - Relé de controlo do motor e das resisténcias

4.1.11 Sensor de saida do tunel de aguecimento

Para realizar a contagem das rolhas que saem do tunel de aquecimento foi utilizado
um sensor fotoelétrico. Este sensor emite luz vermelha visivel e, através da reflexdo

desta, deteta a presenca de qualquer corpo que trespasse o feixe de luz por ele
emitido.

Figura 17 - Sensor de saida do tunel de aguecimento

4.1.12 Sensores de entrada no descapsulador

Os sensores utilizados para contar as rolhas que entram no descapsulador diferem do
sensor de saida do tunel de aquecimento pelo facto de serem um par de sensores
(um recetor e um emissor). O emissor emite luz vermelha visivel e o recetor recebe
essa luz. Com a passagem de um corpo pelo feixe de luz, este é interrompido. Essa
informacéo é enviada ao autdmato, que por sua vez faz a contagem das rolhas, tal
como sera explicado no Capitulo 5.

Figura 18 - Sensores de entrada do descapsulador
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4.1.13 Motoredutor de acionamento do tapete rolante

O motoredutor é responsavel pelo acionamento do tapete rolante, mediante a ordem
de arranque dada pelo automato programavel. Para isso foi selecionado um
motoredutor monofasico de 0,18kW e 1,49A com velocidade de entrada de 1390rpm
e velocidade de saida de 2,7rpm. Este motoredutor tem a vantagem de nao necessitar
de manutencéao.

Figura 19 - Motoredutor de acionamento do tapete rolante

Para determinar a velocidade de saida requerida, foi necessario saber o tempo para
0 aquecimento das rolhas, de modo que a separacdo entre o corpo de cortica e a
capsula ocorresse em condicfes ideais. Apds diversos estudos experimentais
realizados pelo grupo que comecou a desenvolver o sistema, chegou-se a concluséo
gue as rolhas teriam de ser aquecidas durante 5 a 6 minutos (Tomé, Ferreira, &
Pereira, 2015).

Como todos os componentes do grupo de comando do tapete rolante ja tinham sido
selecionados, os calculos seguintes confirmam a correta selecdo do motorredutor.

O comprimento do tunel de aquecimento é de 1847mm, a velocidade de saida do
motor redutor selecionado é de 2,7rpm ou 0,282rad/s, o diametro do tambor mandante
€ de 50mm, o numero de dentes do pinhdo é de 12 e o nimero de dentes da roda é
dels.

A relacéo da transmisséo por corrente pode ser calculada por:

n? dentes roda (1)
n? dentes pinhao

Sendo de 5 =1,25.

A velocidade do tambor mandante pode ser determinada pelo produto entre a
velocidade de saida do redutor e a relacdo da transmissao por corrente calculada
anteriormente, ou seja, 0,282 x 1,25 = 0,226 rad/s.

A velocidade periférica do tambor mandante € igual a velocidade linear da tela
transportadora, calculada por:

V=@ Xr (2)
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Sendo de 0,226 x 0,025 = 0,0057m/s, ou 0,0057 x 60 = 0,339m/min, ou seja, como

uma rolha percorre 0,339m num minuto, 0 tempo necessario para percorrer o interior

- . 7 1,847 .
do tunel de aguecimento sera de a9 5,44 minutos.

’

44X60
100

Convertendo 0,44min em segundos obtém-se = 26,4s.

Logo, com o motoredutor selecionado, o tempo que uma rolha demora a percorrer o
interior do tunel de aquecimento é de 5 minutos e 26,4 segundos.

4.2 Circuito electropneumatico

O circuito electropneumatico é responsavel pela separacdo das rolhas de cortica das
respetivas capsulas. Para isso é utilizado um conjunto de electrovalvulas e de cilindros
pneumaticos, cuja funcdo € explicada seguidamente.

4.2.1 Electrovélvula de seguranca

A electrovalvula de seguranca é responsavel por garantir que todo o circuito
electropneumatico pode ser despressurizado de imediato, quando solicitado (por
exemplo, ao pressionar o botdo de emergéncia). Para esta fungéo foi utilizada uma
electrovalvula 3/2, normalmente aberta, com pilotagem por solenoide e retorno por
mola. Como esta electrovalvula é a valvula de seguranca de todo o sistema
pneumatico, foi ligada de modo que alimente, com ar comprimido, 0 circuito
electropneumatico somente quando o solenoide recebe 24V DC de tensao, permitindo
gue uma guebra de energia, acidental ou intencional, faca despressurizar de imediato
0 circuito electropneumatico permitindo, por exemplo o recuo manual das hastes dos

cilindros pneumaticos em caso de emergéncia.

Figura 20 - Electrovalvula de seguranca

4.2.2 Electrovalvula do cilindro de saida do tunel de aquecimento

O cilindro instalado a saida do tunel de aquecimento € um cilindro pneumatico de
simples efeito com retorno por mola. Para a sua atuacdo recorreu-se uma
electrovalvula 3/2, normalmente fechada, com pilotagem por solenoide e retorno por
mola semelhante a utilizada como electrovalvula de seguranca. O facto de esta ser
normalmente fechada, faz com que, quando o solenoide recebe 24V DC de tenséao, a
haste do cilindro avance, inibindo assim a saida de rolhas do tunel de aquecimento.
Ja quando deixa de haver tensdo no solenoide, a electrovalvula regressa ao seu
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estado inicial, por intermédio de uma mola, provocando o recuo da haste do cilindro
por intermédio de uma mola.

Figura 21 - Electrovalvula do cilindro de saida do tunel de aquecimento

4.2.3 Electrovalvulas dos cilindros de prisdo e de separacao de rolhas

Os cilindros de prisédo e de separacao das rolhas séo cilindros pneuméticos de duplo
efeito. Para a sua atuacgao recorreu-se, para ambos os cilindros, a uma electrovalvula
5/2, de posic¢des estaveis, em que ambas as pilotagens séo efetuadas por solenoides.
Quando existir tensdo de 24V DC em um dos solenoides, a electrovalvula permite a
passagem de ar comprimido pelo seu interior de tal forma que provoca o avanco da
haste do cilindro de prisdo de rolhas. Ao existir tensdo no solenoide oposto, a
electrovalvula ira mudar de estado, provocando assim o recuo da haste do cilindro.

Figura 22 - Electrovélvula dos cilindros de pris@o e de separacédo de rolhas

4.2.4 Regulador de pressédo de prisdo de rolhas

De modo a limitar a forca exercida pelo cilindro pneuméatico de prisdo sobre as
capsulas das rolhas, foi instalada uma valvula limitadora de pressao para limitar a
pressao de avanco do referido cilindro. Esta valvula permite também adaptar essa
pressdo aos diferentes tipos de rolhas capsuladas, mediante a regulacéo da pressao
atraves da rotacdo do comando rotativo da valvula.
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Figura 23 - Regulador de presséo de prisdo de rolhas
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4.2.,5 Electrovalvula dos bocais de sopragem de ar comprimido

ApoOs a separacdo entre a rolha de cortica e a capsula, realizada pelo cilindro
pneumatico de separacao, é efetuada uma sopragem das rolhas de cortica, de modo
a facilitar a sua saida do sistema automatizado de descapsulagem de rolhas de cortica
capsuladas. Paraisso recorre-se a uma electrovalvula 2/2, normalmente fechada, com
retorno por mola. A electrovalvula permite a passagem de ar comprimido para dois
bocais de sopragem quando existir uma tenséo de 24V DC no solenoide da referida
electrovalvula. Logo que cessa a tensdo no solenoide, a electrovalvula regressa ao
estado inicial por acdo de uma mola, interrompendo a passagem de ar comprimido
para os bocais de sopragem de ar comprimido.
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Figura 24 - Electrovalvula dos bocais de sopragem de ar comprimido

4.2.6 Cilindro pneumatico da saida do tunel de aquecimento

Para permitir a saida de 4 rolhas de cada vez do interior do tunel de aquecimento, foi
colocado um cilindro pneumatico de simples efeito, com retorno por mola, cuja haste
avanca sempre que o solenoide da electrovélvula responsavel pela sua atuagéo é
energizado. Quando o solenoide deixa de receber energia elétrica, a electrovalvula
retorna a sua posicao original por intermédio de uma mola. Consequentemente, 0
cilindro pneumético é despressurizado e a sua haste recua por a¢do da mola.

Uma vez que este cilindro pneumético ndo € responsavel por esforcos elevados, foi
selecionado um cilindro de diametro 8mm e 25mm de curso, minimizando assim o
consumo de ar comprimido na sua operacao.

ol se—

Figura 25 - Cilindro pneumético da saida do tunel de aquecimento

4.2.7 Cilindro pneumatico de prisao de rolhas

Para prender as rolhas durante o processo de separacdo da rolha de cortica da
capsula, foi utilizado um cilindro pneumatico de duplo efeito com 25mm de diametro e
40mm de curso juntamente com uma guia linear, para ajudar a distribuir e suportar as
cargas elevadas geradas pela acdo do cilindro pneumatico ao prender as rolhas, e
desse modo evitar empenos na haste do cilindro.
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Figura 26 - Cilindro de prisédo de rolhas e respetiva guia linear

4.2.8 Cilindro pneumético de separacéo de rolhas

Este cilindro pneumatico é em tudo semelhante ao cilindro de prisédo de rolhas, tendo
0s mesmos 25mm de diametro, mas 80mm de curso. Visto que o processo de
separacao das rolhas também podera induzir alguma flexdo na haste neste cilindro,
estad também acoplado a um guia linear.

Figura 27 - Cilindro de separacéo de rolhas e respetiva guia linear

4.2.9 Realizacdo dos esquemas elétrico e electropneumatico

Para a realizacdo dos esquemas electropneumatico e elétrico do sistema
automatizado de descapsulagem de rolhas de cortica capsuladas, que constam dos
anexos do presente relatério, foi utilizado a ferramenta Solidworks Electrical,
embebida no programa informatico Solidworks. Esta ferramenta foi bastante atil nesta
tarefa, pois possui uma vasta biblioteca de simbolos pneumaticos e elétricos,
facilitando assim a realizacdo dos esquemas de todo o sistema.

A realizacdo do esquema pneumético permitird aos técnicos de manutencdo da
empresa Beira Correia Lda. compreenderem melhor o circuito electropneumatico,
permitindo a manutencdo ou detecdo de problemas, sem que seja necessario
desmontar os varios componentes do circuito. Além disso, caso seja necessario
efetuar a desmontagem de todo o circuito electropneumatico, os técnicos de
manutengao poder-se-40 apoiar no esquema realizado para fazerem a remontagem
posterior de todos 0s componentes.

A semelhanca do que acontece com o circuito electropneumatico, os esquemas
elétricos terdo a mesma utilidade, mas com todo o circuito de comando e controlo.
Este circuito possui a agravante de ser muito mais complexo que o circuito
electropneumatico, pois tem muitos mais componentes e pontos de ligacao.
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5 PROGRAMACAO DO AUTOMATO

Para que todos o0s componentes que integram 0 sistema automatizado de
descapsulagem de rolhas de cortica capsuladas desenvolvam a sua funcéo, foi
necessario elaborar um programa, que consta dos anexos do presente relatorio,
responsavel pela gestdo de todo o sistema, de modo que o autbmato programavel
possa fazer o controlo dos sensores e atuadores, nomeadamente das electrovalvulas,
entre outros componentes anteriormente descritos.

Durante a elaboracédo deste programa, que passou por varias versoes de teste até
chegar a verséao final, foi necessario testar o funcionamento do sistema para cada
versao, de modo que fossem apontadas as diversas necessidades de melhoria do
programa.

Todas estas operacdes foram realizadas através do programa informético TIA Portal,
o qual integra todas as vertentes da programacdo, simulacdo, monitorizacdo e
operacédo de equipamentos de automacao.

Visto que tanto o autbmato programavel e o ecra tactil séo da mesma marca, esta foi
a escolha 6bvia para realizar a programacao.

No presente projeto, o TIA Portal teve a grande vantagem de permitir realizar as
diversas tarefas de programacao, simulacdo, monitorizacdo e operacao de uma forma
integrada, sem que para isso fossem necessarios diferentes programas a correr em
simultaneo no mesmo computador, otimizando assim 0s recursos utilizados.

5.1 Autémato programavel

Os paragrafos seguintes destinam-se a explicar de forma mais detalhada os diversos
blocos e fun¢des que constituem o programa final, em anexo, bem como explicar as
diversas linhas que constituem cada um desses blocos e funcdes.

A programacdo do automato programavel foi efetuada recorrendo ao programa
informatico TIA Portal. A programacao foi feita em linguagem Ladder, a qual se
caracteriza por ser uma linguagem de compreensao simples, pois utiliza simbolos
bastante parecidos com os simbolos dos esquemas elétricos. A simplicidade desta
linguagem de programacéo faz com que esta seja a linguagem mais difundida.

A programacdo em Ladder consiste em criar uma ou mais linhas, nas quais séo
colocadas as condi¢gBes (contactos, contadores, operadores logicos, entre outros)
necessarias para a ativacao ou desativacao de uma ou mais saidas do autémato.
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Figura 28 - Exemplo de uma linha programacéo em linguagem Ladder

5.1.1 Bloco “Main”

Parte do programa responsavel por, mediante as escolhas do operador, ativar 0 modo
de funcionamento automatico ou manual.

Além disso, neste bloco inclui uma operacdo de conversdo de temperatura que
consiste na divisdo da temperatura lida pelo termopar por 10. Esta divisdo deve-se ao
facto de o termopar ler as temperaturas em décimo de grau Celsius, fazendo com que,
por exemplo, ao ler uma temperatura de 101°C, o programa receba o valor de 1010
proveniente do modulo de sinal do termopar. Este valor é entdo dividido por 10 para
permitir a comparacao do valor recebido e lido pelo programa com os valores das
temperaturas inseridas pelo operador no ecra tactil.

Estdo também incluidas neste bloco as diversas condi¢cdes de arranque e paragem
do motor do tapete rolante, bem como a despressuriza¢do do sistema pneumatico e
a desativacao das resisténcias de aquecimento do tunel com o pressionar do botéao
de emergéncia.

Posto isto, pode-se afirmar que este bloco redne as funcdes transversais, estando as
funcdes mais especificas reservadas para as restantes funcdes do programa.

5.1.2 Fungao “Motor do tapete rolante”

Parte do programa responsavel pelo arranque do motor elétrico que aciona o tapete
rolante em ambos os modos de funcionamento do sistema: manual e automatico.

E ainda responsavel pela sua paragem, apenas deixando parar o tapete rolante,
mediante o desligar do motor elétrico, quando a temperatura lida pelo termopar estiver
abaixo dos 80°C. Esta seguranca impede que a mesma superficie da tela
transportadora fique exposta as elevadas temperaturas atingidas no interior do tunel
de aquecimento por muito tempo, mantendo-a em movimento até que a temperatura
no interior do tunel seja suficientemente baixa.

5.1.3 Fungéo “Tunel de aquecimento”

Parte do programa responsavel por gerir os diversos parametros relacionados com o
tunel de aquecimento.
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E esta funcdo que recebe e compara os valores de temperatura minima e maxima
definidas pelo operador, no ecrd tactil, para o tunel de aquecimento, ativando e
desativando as resisténcias elétricas de aguecimento em funcdo das temperaturas
previamente definidas.

ApOs o operador inserir no ecra tactil as temperaturas minima e maxima desejadas
para o tunel de aquecimento, o programa ira ligar as resisténcias sempre que a
temperatura lida pelo termopar seja igual ou inferior a temperatura definida na janela
“Tmin”. As resisténcias ficam a aquecer o tunel até a temperatura, lida pelo termopar,
ser igual a temperatura definida na janela “Tmax”, momento em que as resisténcias
sdo desligadas até ser novamente atingida a temperatura definida na janela “Tmin”.
Este funcionamento é ciclico.

Esta funcdo € também responsavel por alternar entre o modo intermitente das
resisténcias elétricas de aquecimento, ativado quando a temperatura lida pelo
termopar é igual ou superior a 75°C e o modo permanente, quando a temperatura do
termopar € inferior a 75°C.

De modo a evitar que o isolamento dos cabos das resisténcias elétricas de
aquecimento derreta e provoque curto-circuito no interior do tunel de aquecimento, foi
estabelecida uma seguranca nesta fungéo, a qual desliga as resisténcias elétricas
assim que a temperatura lida pelo termopar ultrapassar os 131°C.

5.1.4 Func¢édo “Descapsulador”

Parte do programa responsavel por gerir os sinais vindos dos diversos sensores
fotoelétricos de contagem de rolhas, bem como dos varios sensores fins de curso dos
cilindros utilizados no descapsulador.

Em funcéo dos sinais destes componentes, sdo dadas as respetivas ordens ao circuito
electropneumatico, tais como o avanco e recuo das hastes dos cilindros de prisédo e
extracdo de rolhas e avanco da haste do cilindro de saida do tanel de aquecimento.

5.2 Ecra tactil

De modo a tornar a interagcdo entre o operador e 0 sistema mais intuitiva, o
manuseamento do sistema é feito através do ecra tactil.

Recorrendo ao programa informatico TIA Portal foi necessario criar varios ecras que
compdem o menu do sistema. Cada um destes ecras foi programado de modo que
todos eles interajam entre si e ainda com o programa carregado no autémato
programavel.

A programacédo dos ecrds é bastante intuitiva, consistindo maioritariamente em criar
diversos objetos, como caixas de texto ou botbes e atribuir tags a cada um desses
objetos. As tags seréo a interface de comunicacéo entre o programa carregado no
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automato programavel e os diversos objetos interativos presentes em cada um dos
ecras do menu do sistema. Para isso, apés a criacdo de um objeto, basta clicar nele
mesmo e aparecera o respetivo menu de configuracdo, em que podem ser definidas
as propriedades do objeto, tais como a tag, o tipo (entrada ou saida), o formato da
numeracao (caso se aplique), cor, animacgdes, entre outras.

A Figura 29 mostra um exemplo do menu de propriedades para a caixa de texto que
define o setpoint da temperatura maxima do tinel de aguecimento.
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Figura 29 - Menu de propriedades de um objeto

No caso de o objeto a criar ser um botéo, serd também necessario associar a este um
determinado evento, tarefa que o TIA Portal permite fazer de forma bastante intuitiva,
bastando para isso clicar no botdo que se pretende programar e selecionar o
separador Events. No caso ilustrado na Figura 30, para programar o botao “Voltar”,
basta selecionar a opcdo Release, nesta selecionar a funcdo ActivateScreen e
escolher o ecrd “Modo Automatico”. Com isto, quando o operador larga o botdo
“Voltar” o ecra tactil regressa ao ecra “Modo Automatico”.
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Esta breve explicacdo mostra quao simpres é a programacéao de ecras tacteis com o
TIA Portal, facilitando assim a tarefa do programador. Resumindo o processo, basta
apenas colocar os objetos pretendidos a partir de uma lista, atribuir tags a cada um
deles e atribuir os respetivos eventos.
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6 APERFEICOAMENTOS REALIZADOS

O programa informético Solidworks foi claramente a ferramenta mais transversal aos
diversos aspetos do presente projeto. Com o auxilio desta ferramenta, nomeadamente
o Solidworks Electrical para o esquema do circuito elétrico e do quadro elétrico, foram
desenvolvidos e redesenhados diversos elementos para mitigar alguns problemas que
0 sistema apresentava no inicio do presente projeto.

Durante a concecédo de novos elementos, o Solidworks revelou-se uma ferramenta
fulcral, na medida em que permite a concecao de pecas em 3D contabilizando os
comprimentos adicionais para a realizacdo das quinagens dessas pecas.
Adicionalmente permitiu, a partir dos modelos 3D, a execucdo do desenho 2D
devidamente cotado para fornecer a empresa que realizou as novas pecas.

6.1 Circuito elétrico

Na versdo inicial do sistema automatizado de descapsulagem rolhas de cortica
capsuladas, todos o0s componentes externos ao quadro elétrico (sensores,
electrovalvulas, motor elétrico, etc.) estavam ligados diretamente ao autémato
programavel, o que, apesar de permitir que o equipamento funcionasse corretamente,
diminuia drasticamente a sua manutibilidade, pois os condutores estavam bastante
desordenados dentro do quadro, dificultando a compreensao das diversas ligacfes e
0 acesso aos diversos componentes elétricos.

£L_ AL RS B

Figura 31 - Quadro elétrico inicial

De forma a aperfeicoar o esquema de ligacdes do quadro elétrico, foi aplicada uma
régua de bornes, de modo a fazer uma ligacdo permanente dentro do quadro, com
todos os condutores passados por calhas. Os componentes elétricos ficaram mais
acessiveis, para o caso de ser necessaria a substituicdo de alguns, bem como para o
manuseamento dos mesmos.
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Figura 32 - Quadro elétrico apés a alteracéo

Também importante é o facto de este novo esquema de ligacdes permitir que,
desligando todos os componentes externos dos respetivos bornes, seja possivel
remover todos os componentes elétricos do interior do quadro em simultaneo, ou até
mesmo a remoc¢ao do quadro completo do sistema sem desfazer todas as ligacdes
internas. Além disso, foram colocados identificadores numéricos em ambas as pontas
de todos os condutores do quadro, de modo a facilitar ainda mais a manutencao do
mesmo, bem como a identificacdo mais rapida de todos os condutores, devido ao
incremento da organizacao geral. Outro pormenor que facilita a leitura do quadro, é o
facto de os bornes terem cores diferentes para as entradas e para as saidas, sendo
os bornes mais claros destinados as entradas e 0s mais escuros destinados as saidas.

N&o menos importante € o facto de todos os condutores do quadro elétrico terem sido
colocados de acordo com a norma IEC 60445, conforme mostra a Tabela 2.

Tabela 2 - Cédigo de cores de condutores

Cdédigo de cores de condutores - IEC 60445

Designacéo Condutor Cor
L1 Cinzento
Trifasica L2 Preto
L3 Castanho
N Azul
Monoféasica Alternada F Castanho
N Azul
Monofasica Continua F Vermelho
N Branco

Terra de Protecdo

Verde/Amarelo M
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6.2 Guiade encaminhamento das rolhas

A Figura 33 mostra a guia de encaminhamento inicial, em que o estrangulamento das
rolhas era efetuado a saida do tunel de aguecimento.

Figura 33 - Configuracéo inicial da guia de encaminhamento de rolhas

De modo a eliminar a acumulagcdo desordenada de rolhas e consequente
encravamento no interior do tinel de aquecimento, foi desenhada e executada uma
nova guia de encaminhamento das rolhas, conforme mostra a Figura 34. O

estrangulamento das rolhas passou a ser efetuado logo a entrada do tunel de
aguecimento.

Figura 34 - Configuracéo aperfeicoada da guia de encaminhamento de rolhas

Esta alteracdo produziu, no entanto, a necessidade de novos testes para verificar se
o comportamento das rolhas no interior do tlnel tinha ainda resultados satisfatérios,
principalmente a nivel do aquecimento das mesmas, visto que com a nova guia de
encaminhamento, a circulacéo das rolhas concentra-se do lado esquerdo do tlnel, em
vez de se distribuirem por toda a largura do mesmo.
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Apds diversos testes com ambas as guias de encaminhamento, verificou-se nédo havia
diferencas significativas no comportamento das rolhas, passando assim a ser esta a
solucéo definitiva para o problema do encravamento de rolhas no interior do tunel de
aguecimento.

6.3 Batente fixo de prisdo das capsulas

Outro dos problemas que surgiram nas primeiras fases de desenvolvimento do
sistema foi o facto de os corpos de cortica das rolhas de cortica capsuladas, ao serem
extraidos da cédpsula mediante o avanco da cabeca de extracdo movel acoplada ao
cilindro de extracao, por vezes ficavam entaladas entre essa cabeca de extracdo e o
batente fixo de prisdo das cépsulas. Isto fazia com que, com o recuo da haste do
cilindro de extracdo, os corpos de cortica recuassem juntamente com a cabeca de
extracdo, causando o encravamento do descapsulador.

Figura 35 - Configuracgéo inicial do batente fixo de priséo de cdpsulas

Para resolver este problema, o batente fixo de prisédo de capsulas foi redesenhado de
modo a ter um rebordo na parte superior que impeca os corpos de cortica de recuar
juntamente com a cabeca de extragdo movel acoplada ao cilindro de extracao.

[

Figura 36 - Configuracdo aperfeicoada do batente fixo de prisdo de capsulas
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6.4 Conformidade com o Decreto-Lei n.° 50/2005
6.4.1 Blindagem de protecéo datransmisséo de acionamento do tapete rolante

O Decreto-Lei n.° 50/2005 regula os requisitos minimos de seguranca e saude dos
trabalhadores na utilizacdo de equipamentos de trabalho. Estando o sistema
automatizado de descapsulagem rolhas de cortica capsuladas em conformidade com
este decreto-lei, € mais facil certifica-lo no futuro, caso a empresa assim o pretenda.

Ao cumprir com estes requisitos, reduzem-se drasticamente quaisquer perigos para
os operadores, podendo estes interagir com o equipamento de forma segura, sem o
risco de lesdes que muitas vezes tém repercussdes graves na vida dos trabalhadores.

Este pormenor torna-se importante para empresas certificadas com as mais recentes
normas de seguranca, pois este é o primeiro requisito para que o equipamento possa
operar em qualquer empresa certificada.

Uma vez que 0 equipamento ja estava bastante otimizado neste aspeto, uma das
tarefas do projeto foi a realizacdo de uma protecéo para a corrente de transmisséo do
tapete rolante, que de outra forma estava completamente exposta.

Para isso foi desenhada uma tampa de protecéo recorrendo ao programa informéatico
Solidworks, através da ferramenta Sheet Metal. Esta ferramenta permite desenhar
pecas em chapa com o formato pretendido, permitindo de seguida obter a planificacéo
dos cortes e quinagens da chapa necessarios para a conformacéao da peca, facilitando
assim a tarefa, quer do desenhador, quer do executante da peca.

Figura 37 - Protec&o da corrente de transmissé&o

A principal vantagem desta protecédo € que pode ser retirada facilmente através da
remocao de 3 parafusos, facilitando assim algumas tarefas rotineiras, tais como a
lubrificacdo da corrente de transmissdo ou a sua inspe¢ao, bem como a substituicao
de algum dos componentes da transmissao.
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6.4.2 Sinaléticas de indicagao de perigo

De modo que o operador tenha uma melhor percecdo dos perigos inerentes a
interacdo0 com o0 equipamento e dos riscos associados a esses perigos, foram
colocadas sinaléticas em diversos componentes, com indicacdo dos perigos inerentes
a cada um desses componentes.

Um dos riscos é o de queimaduras se, por exemplo, o operador tocar na chapa inferior
do tunel de aquecimento, que ndo tem isolamento térmico e que esta
substancialmente mais quente que a cobertura do tunel, isolada com manta térmica
entre a superficie interior e a superficie exterior.

PERIGO

ALTAS
TEMPERATURAS

Figura 38 - Sinalética “Perigo altas temperaturas”

Outro dos riscos é o0 de entalamentos ao interagir com o descapsulador caso, por
exemplo, o operador decida retirar rolhas encravadas do interior do descapsulador
sem antes despressurizar o circuito electropneumatico, pois um dos cilindros
pneumaticos pode mover-se de forma inesperada e provocar o entalamento dos
dedos/maos do operador, podendo ocorrer ferimentos graves.

PERIGO
CUIDADO COM
AS MAOS

Figura 39 - Sinalética “Perigo cuidado com as maos”

Por fim, h4 também o risco de entalamento na transmissdo por corrente que faz o
acionamento do tapete rolante. Caso o operador retire a prote¢do da transmissao
antes de desligar o equipamento da tomada para realizar a manutencao deste
componente, pode ocorrer o arranque do motor elétrico que aciona o tapete rolante
no momento em que 0 operador esteja a manusear a transmissdo, provocando
igualmente o entalamento dos dedos/mao e os ferimentos que dai podem aduvir.

PERIGO

=5 \ DE
® ENTALAMENTO

Figura 40 - Sinalética “Perigo de entalamento”
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7 MANUAL DE OPERACAO

Para facilitar a operacdo do sistema automatizado de descapsulagem de rolhas de
cortica capsuladas, foi elaborado um manual de operacdo, de modo a facilitar o
trabalho dos colaboradores da empresa que irdo operar o sistema, permitindo que
estes o0 consultem sempre que achem necessario.

7.1 Instrucdes de funcionamento
7.1.1 Ligar o equipamento e aceder ao menu inicial

Para o funcionamento do equipamento em modo automatico é necessaria uma
tomada de corrente trifasica de 16A e uma presséo de entre 6,5 e 7 bar. Caso o
equipamento va funcionar apenas em modo manual, € dispensavel o ar comprimido.

A primeira operacao a efetuar apos ligar a ficha de alimentacéo e o ar comprimido do
equipamento consiste em ligar o interruptor geral, localizado na porta do quadro. Apés
esta operacao e o processo de arranque do equipamento estar concluido, aparece no
ecra tactil, localizado na porta do quadro, um ecra igual ao da Figura 41, relativo ao
Menu Inicial.

SIEMENS

Modo Automatico

Modo Manual

Figura 41 - Menu inicial

Assim que o Menu Inicial aparecer no ecra tactil, o operador pode optar por selecionar
o0 Modo Manual ou o Modo Automatico, dependendo da necessidade.

Os Modos Manual e Automatico séao explicados nos paragrafos seguintes:
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7.1.2

Modo Automatico: neste modo o equipamento liga o motor elétrico que aciona
o tapete rolante, as resisténcias elétricas localizadas no interior do tunel de
aguecimento, bem como o0s sensores que ativam a sequéncia de
funcionamento do descapsulador. Neste modo, basta apenas alimentar o
equipamento com rolhas capsuladas e deixar que este faca a separacao das
mesmas de forma automatica, apds o processo de arranque estar concluido.
Modo manual: neste modo o operador pode ligar independentemente o motor
elétrico que aciona o tapete rolante, ou o motor elétrico que aciona o tapete
rolante e as resisténcias elétricas localizadas no interior do tunel de
aquecimento. Este modo pode ser util, por exemplo, em caso de avaria em
algum dos componentes do descapsulador ou em alguma outra circunstancia
gue o operador considere adequada.

Modo Manual

No caso de o operador optar pelo Modo manual, aparece um ecra igual ao da Figura
42. Este permite ao operador ligar o motor elétrico que aciona o tapete rolante ou
regressar ao Menu Inicial.

SIEMENS

Modo Manual

Menu Inicial

Ligar Tapete Rolante

Figura 42 - Modo Manual (Ecra 1)

Por questdes de seguranca, sé depois de ser ligado o motor elétrico que aciona o
tapete rolante é que aparece um ecra igual ao da Figura 43, que permite ao operador
ligar as resisténcias elétricas localizadas no interior do tinel de aquecimento.
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Figura 43 - Modo Manual (Ecra 2)
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Se o operador optar por ligar o tinel de aguecimento, aparecera um ecra igual ao da
Figura 44, que permite monitorizar a temperatura do tanel de aquecimento e ainda
desligar o tunel de aquecimento. No caso de o operador desligar o tunel de
aquecimento, surge novamente o ecrd do Modo Manual (ver Figura 43) que permite
voltar a ligar o tunel de aquecimento ou desligar o tapete rolante.

SIEMENS

?III'lll'lllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIlllllllllllllll’lllllllllllll

Desligar Tanel
de Aquecimento

ATIATALATATATATATILATAL AT AT AT LA A L A A

LRI LRI R R R

¥

S

Bl B 5

Figura 44 - Modo Manual (Ecra 3)
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Ao desligar o tapete rolante, serdq apresentado um ecré igual ao da Figura 45, que
informa que o tapete rolante sé se desligar4 assim que a temperatura do tunel de
aquecimento seja suficientemente baixa, de modo a proteger o tapete rolante de um
eventual sobreaquecimento que o possa danificar.

SIEMENS

‘ AVISO! BV

Por questdes de segurancga, o
Tapete Rolante sé ira parar quando a
emperatura do Tunel de Aquecimento
o permitir.

‘ Desligar Tapete Rolante
L

Figura 45 - Desligar tapete rolante

7.1.3 Modo Automaético

Caso o operador selecione o Modo Automatico, aparece um ecré igual ao da Figura
46. O operador pode optar por ligar o equipamento neste modo, monitorizar os
parametros de funcionamento ou desligar o Modo Automaético, regressando desta
forma ao Menu Inicial (ver Figura 41).
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Figura 46 - Modo Automatico
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Caso o operador opte por ligar o Modo Automatico, € aconselhavel selecionar
seguidamente a opgdo Monitorizagdo. Aparece um ecrd igual ao da Figura 47, que
permite ter acesso a todos os parametros de funcionamento do equipamento.
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Figura 47 - Monitorizagdo do Modo Automatico

Y

39



Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

Ao desligar o Modo Automaético, seréa apresentado um ecra igual ao da Figura 48, em
que o operador pode confirmar que quer desligar ou manter o equipamento em
funcionamento.

SIEMENS

 avisor RG]

Apesar de desligar o Modo Automatico,
por questdes de seguranca, o Tapete Rolante
0 ira parar quando a temperatura do Tunel de
Aquecimento o permitir.

Desligar

Figura 48 - Desligar Modo Automético

Se 0 operador optar por desligar o equipamento, sera interrompida a sequéncia de
funcionamento do equipamento e desligadas as resisténcias elétricas localizadas no
interior do tunel de aquecimento. O motor elétrico que aciona o tapete rolante ficara
em funcionamento até que a temperatura no interior do tinel de aquecimento seja
suficientemente baixa, de modo a proteger o tapete rolante de um eventual
sobreaquecimento que o possa danificar.

7.2 Resolucéo de problemas

7.2.1 Encravamento de rolhas na zona do descapsulador

Figura 49 - Pormenor das rolhas no descapsulador
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No caso de uma ou mais rolhas encravarem na zona do descapsulador, tal como
mostra a Figura 49, aquando da separacao entre a cortica e a cdpsula, o operador deve
pressionar imediatamente o botdo de emergéncia, localizado na porta do quadro.

Depois deve retirar manualmente a(s) rolha(s) encravada(s) e também todas as rolhas
localizadas entre o cilindro pneumético vertical situado a saida do tanel de
aguecimento e a zona do descapsulador.

Ap6s retirar a(s) rolha(s) encravada(s), o operador deve afastar as maos, de modo a
evitar lesdes que podem ser provocadas pelo movimento das hastes dos cilindros
pneumaticos de prisdo e de separacgdo, e sé depois soltar o botdo de emergéncia. O
equipamento voltara a funcionar de imediato.

O pressionar do botdo de emergéncia provoca a despressurizagao do circuito
electropneumatico do descapsulador, a paragem do tapete rolante, o desligar
do tunel de aquecimento e reinicia a contagem das rolhas que saem do tunel de
aguecimento!

Caso as rolhas comecem a encravar constantemente na zona do descapsulador, deve
verificar-se a temperatura do tunel de aquecimento através do(s) ecrd(s) de
monitorizagdo (ver Figura 44 ou Figura 47, dependendo do modo selecionado).
Normalmente, a temperatura deve situar-se entre os 120°C e os 135°C. No caso de a
temperatura ser inferior, ndo existird calor suficiente no interior do tdnel de
aquecimento para derreter a cola que une a cortica a capsula ao ponto de permitir a
sua separacdo. Nesse caso sera necessario esperar que a temperatura no tdnel de
aguecimento atinja a temperatura normal de funcionamento.

Outro fator que pode provocar o encravamento das rolhas na zona do descapsulador
€ a eventualidade de uma ou mais resisténcias elétricas ndo estarem a funcionar
corretamente, causando uma temperatura menos uniforme no interior do tdnel de
aguecimento.

7.2.2 Equipamento sem resposta

Caso o equipamento ndo responda as ordens de arranque, guer em Modo Automatico,
guer em Modo Manual, o operador deve abrir a porta do quadro e verificar se o
autémato esta no estado “STOP”. Para isso deve, no automato programavel, verificar
qual a cor do indicador luminoso situado mais a esquerda, correspondente ao estado
“‘RUN/STOP”. No caso de a cor do indicador luminoso ser amarela, como mostra a
Figura 50, 0 autdmato programavel esta no estado “STOP”.
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Figura 50 - Pormenor do autémato em "Stop"

Para voltar a colocar o autdmato programavel novamente no estado “RUN”, basta

regressar ao ecra do Menu Inicial e pressionar na tecla F3 (associada a “PLC RUN”),
conforme mostra a Figura 51.

SIEMENS

Modo Automatico

Modo Manual

puc stop I

Figura 51 - Destaque datecla "F3" no menu inicial

Apbs pressionar a tecla F3, a cor amarela do indicador luminoso mudara para cor

verde dentro de poucos segundos, indicando assim que o autdmato esta no estado
“RUN)!.

Caso o problema persista, € necessario verificar o funcionamento de toda a instalacéo
elétrica.
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7.3 Listade capsulas testadas

7.3.1 Cépsulas a evitar

De todas as capsulas fornecidas para serem testadas, alguns modelos ndo deram
resultados satisfatérios durante os testes, por mais mudancas que fossem testadas.
Posto isto, para o correto funcionamento da maquina, € recomendavel que sejam
evitadas as capsulas abaixo.

Figura 52 - Capsulas a evitar 1

O tipo de capsulas mostrado na Figura 52 é bastante sensivel a passagem da emenda
e a textura da tela, fazendo com que as capsulas virem com alguma recorréncia
guando estdo paradas a saida do tunel ou ja no descapsulador. Este problema podera
ser extensivel a qualquer outro tipo de capsula que tenha simbolos ou marcas
salientes como a da Figura 52.

Figura 53 - Capsulas a evitar 2

Outro tipo de cdpsula que obteve maus resultados nos testes foi 0 mostrado na Figura
53. Estas capsulas levantavam com alguma recorréncia quando o descapsulador
executava o movimento de separacdo, encravando a maquina na maioria das vezes.
N&o foi possivel chegar a uma conclusdo acerca deste fenébmeno, porque capsulas
com caracteristicas semelhantes ndo foram de todo probleméticas durante os testes
realizados.
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7.3.2 Cépsulas testadas com sucesso

As capsulas mostradas na Figura 54 foram as que foram testadas com bons resultados,
podendo ser descapsuladas em modo automatico.

Figura 54 - C4psulas testadas com sucesso
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8 OPORTUNIDADES DE MELHORIA

Apesar das diversas melhorias realizadas no sistema automatizado de
descapsulagem de rolhas de cortica capsuladas no decurso do presente projeto,
houve algumas melhorias que, apesar de identificadas, ficaram por fazer, ndo so6 pela
escassez de recursos, mas também pelo facto de a empresa Beira Correia Lda. ter
alguma urgéncia em receber o equipamento para comecar a usufruir dele. Estes
fatores levaram a compromissos em areas que podem, no entanto, ser melhoradas
no futuro, dada a natureza modular do equipamento.

8.1 Tapete rolante

Um dos pontos que é possivel melhorar, e que é provavelmente o que mais facilmente
se pode concretizar é a tela utilizada no tapete rolante.

A dada altura, numa fase bastante inicial do processo de concecéo, foi previamente
selecionada e instalada uma tela transportadora em malha quadrada, capaz de lidar
com as temperaturas elevadas do tunel de aquecimento. No entanto, posteriormente
verificou-se que este tipo de tela ndo é adequado para capsulas com padrdes salientes
na zona que contacta com a superficie da tela, fazendo com que estas rolhas
tombassem, causando encravamentos.

Figura 55 - Exemplo de configuragdo de cdpsulas inadequadas

Além deste problema, o facto de a tela transportadora utilizar uma unido metalica para
o seu fecho, faz também com que este tipo de rolhas capsuladas tombe quando a
unido embate nas capsulas, pois a unido € muito saliente em relacéo a tela.

Figura 56 - Unido metéalica da tela transportadora
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A solucéo para estes problemas passa por substituir a tela transportadora original por
uma tela com revestimento de borracha e com um sistema de uni&o diferente.

8.2 Tunel de aquecimento

Outra area do sistema automatizado de descapsulagem de rolhas de cortica
capsuladas que necessita de melhorias é o tunel de aquecimento. Na atual versdo do
tunel de aquecimento, sdo utilizadas 10 resisténcias elétricas para fazer o
aquecimento do tunel, de modo a derreter a cola termofusivel, permitindo assim a
separacédo entre o corpo de cortica e a cdpsula. Esta solugcdo tem a vantagem de as
rolhas precisarem de pouco tempo dentro do tlnel de aguecimento para atingirem a
temperatura necessaria para derreter a cola termofusivel. No entanto, e visto que as
resisténcias elétricas funcionam de forma intermitente, passa a haver uma grande
variacdo de calor absorvido pelas rolhas entre a fase em que as resisténcias estéao
ligadas e a fase em que estdo desligadas. Esta variacdo faz com que seja dificil
encontrar uma temperatura ideal no interior do tinel de aguecimento.

O problema criado no interior do tunel por esta situacdo reside no facto de as
resisténcias elétricas ndo s6 aquecerem o ar no interior do tunel de aquecimento, mas
também transmitirem para as rolhas uma grande quantidade de calor sob a forma de
radiagcdo. Este é o verdadeiro problema no interior do tunel, pois é devido a grande
qguantidade de calor absorvido por radiagéo pelos corpos de cortica que estes saem
queimados do tunel de aquecimento.

Para resolver o problema da transferéncia de calor por radiacéo, sugere-se que sejam
eliminadas as resisténcias elétricas do interior do tunel de aquecimento. Em
alternativa, sugere-se a colocacédo de um termoventilador para fazer o aguecimento
do tunel, que admita o ar do interior do tanel e que o envie ja aquecido de novo para
o interior do tanel. Apesar de o tlinel de aquecimento ter os porticos de entrada e saida
de rolhas capsuladas, as perdas de ar quente por estes porticos serdo minimas,
considerando-se a massa de ar expelida pelo termoventilador para o interior do tunel
de aquecimento igual a massa de ar aspirada por este do interior do tunel de
aguecimento. Esta solucéo ira permitir que a resisténcia do termoventilador possa ser
desligada ou ter um controlo analogico que permita regular a energia gasta pela
resisténcia em funcdo da temperatura do ar de admissdo do termoventilador.
Consequentemente permitirdA uma temperatura mais constante e homogénea no
interior do tunel de aguecimento, uma vez que o ar se renovara a uma velocidade
muito superior. Esta solucdo elimina também a transferéncia de calor por radiacao
para as rolhas, visto que o dispositivo que faz 0 aguecimento do ar deixa de estar
préoximo das rolhas, passando estas a ser aquecidas apenas por convecc¢ao forgada.

Este conjunto de melhorias levara também a uma economia de energia, visto que 0
facto de o ar admitido pelo termoventilador ser recirculado do interior do tanel e ja
aguecido, fara com que as resisténcias elétricas trabalhem apenas uma parte do
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tempo, ou entdo, em alternativa, que trabalhem a uma intensidade reduzida, suficiente
para manter constante a temperatura do ar no interior do tunel de aquecimento.

8.3 Extrator de rolhas

Relativamente ao atual extrator de rolhas, concluiu-se que o conceito utilizado podera
causar eventuais encravamentos de rolhas, exigindo que um operador desencrave 0
sistema para que este possa retomar o seu funcionamento. Além disso, com a solucao
atual, a cadéncia do sistema ndo vai além das 4 rolhas por minuto.

Para solucionar este problema, é proposta uma solugcdo de extrator de rolhas com
prato rotativo, semelhante ao da Figura 57. Com esta solugédo, os corpos de cortica
podem ser separados da respetiva capsula através de uma ventosa com VAcuo ou
com algum tipo de garra que agarre o corpo de cortica e faca a separacao. Esta
solucao, cré-se, vai aumentar ndo sé a cadéncia do extrator de rolhas, como também
irA aumentar a sua fiabilidade. Outra grande vantagem que podera advir desta solugéo
consiste no facto de se evitar partir alguns corpos de cortica na capsula, pois estes
deixam de sofrer um momento fletor para que ocorra a separagéo, passando a sofrer
uma forga de tracéo.

Outra grande vantagem deste novo conceito, é o facto de poderem ser instalados
outros equipamentos para realizar outras operagbes em volta do prato, como por
exemplo um sistema que faca a remocao da cola do interior das capsulas.

"@V - - g ‘

Figura 57 - Prot6tipo de um eventual futuro extrator de rolhas

E importante salientar que esta solucéo se trata apenas de um desenho de conceito,
gue podera dar origem a um novo prototipo, que tera de ser testado e aperfeicoado,
pois com ele poderao surgir novos problemas que teréo de ser resolvidos.
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9 CONCLUSAO

Apos a concluséo do presente projeto, torna-se 6bvio o quao dificil & a otimizacao de
um sistema ja desenvolvido no inicio do projeto, fazendo com que toda e qualquer
alteracdo teria de ser unicamente superficial e nunca uma alteracdo de conceito de
qualquer dos constituintes do sistema automatizado de descapsulagem de rolhas de
cortica capsuladas. Este foi o grande desafio do projeto: fazer alteracdes ao sistema
gue permitissem corrigir os defeitos ainda presentes no sistema, antes de este ser
entregue a empresa, para que pudesse desempenhar a sua funcado da forma mais
fiavel e rentavel possivel.

No entanto, o facto de ndo poderem ser feitas alteracdes de fundo ao sistema durante
0 presente projeto, tornou-o mais desafiante e originou, paralelamente a este projeto,
a concecao de uma ideia para um prototipo de descapsulador, que pode vir a ser
desenvolvido no futuro pelo ISEC, em conjunto com a empresa Beira Correia Lda..
Este conceito esta descrito na seccdo3 do Capitulo 8.
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ANEXOS
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Foreground color  |0,0,0

Button
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Aguedmentn

Background color 126,128,128 |roregroundcolor 255,255,255 |

N e e ) B
ment

|$creenmrre h-!n:bl.lanual_z |k!h]ect |D |
Function listi5etBit
fTag ligaridesiigar aquecmentol1) |
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Modo Manual_2

Hardcopy of Modo Manual_2

Layer_26

Layer 28
Layer_29
Layer_30
Layer_31
Bar_1

Type

General
Maximum value
Appearance
Background color

Foreground color
Show limit markers

Bar edge style
Scales

Divisions

show scale

Label

Integer digits

Show "+ for positive)
numbers

Unit

Layout

Modo Manual 2

Bar
200
128, 128,128

192, 192, 192
Checked

M one:

o
Checked

3

Unchecked

Bar orientation Top

Moda Harual

anm

Background color  |192, 1532, 182 Grid color 192, 1532, 192
Template Template_1 Tooltip

Chacked
Checked
Chicked
Checked
Chacked
Checked
Checked
Checked
Checked
Chicked
Checked
Checked
Checked
Chacked
Checked
Chicked
Checked
Checked
Checked
Checked
Checked
Checked
Chicked
Checked
Chicked
Checked
Chacked
Checked
Chicked
Checked
Checked
Checked

Minimum value o Process value o
Background color of 128, 128, 128 Segment coloring  Segmented

bar
Color of scale 192, 192, 192 Show limit lines Unchecdked

30 border style U nchecked

Large mark labeling |1 Scale gradation 25

\Auto-scale U nchecked

Decimal places o Double-lined scale  |Unchecked
label

Show scale marks  |Checked Use exponential for- U nchecked
mat

Height 159 o positien 31
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\Scale position

N e e e )
ment
Nene |

g color |128, 128,128 fill pat- Transparent Border color 0, 0,0
3D border style uUnchecked Border width 1 Line style Mone
Foreground color 0,0, 0

margin o Fit to size U nchecked Height 20
X positi 66 Left margin 1] Right margin 2
v 13 Top margin 2 Width 162

128, 128, 128
3D border style Unchecked Border width 1 Line style Mone
Foreground color (0,0, 0
Bottom margin o Fitt to size (Checked Height 15
X positi 5 Left margin ] Right margin 2
¥ position 217 Top marngin 2 Width 128

Bution
EBit number ] Huotkey MNong Text
Graphic ist (Graphic oFF raphic ON
Pracess value Text list ext OFF Dasligar Tunel
e Aguedmentn

Background color 128,123,128 |Foregroundcolor 255,255,255 |

s [Mada Manual_1 |jobject o |
Function listiResatBit
[Tag ligaridesiigar aquecimental1) |
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Satpoint Temp Max Tunal Man

192, 192, 192

128, 128, 128 Colo 192, 192, 192

m—|

Satpoint Temp Min Tunal Man

110 field
Display format Decimal Field length 3 pattern
Mode Inputioutput |Process value | |ishift decimal point |0
Show leading zeros |Unchecked

192, 192, 192

128, 128, 128 Colo 192,192, 192

w_|
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g coler |0,0.0 fill pat- Transparent Border color 0,00
[term
3D border style Unchecked Border width 1 Line style Mone
Foreground color (0,0, 0
Bottom margin o Fit to size (Checked Height 15
X position 246 Left margin ] Right margin 2
¥ position 51 Top marngin 2 Width 33

| assignment |Unchecked 220
|LED tag | | Bitin the LED tag |0 | Graphi |
Softkey F2
Function
| assignment |Unchecked 221
|LEDtag | |Bitin the LEDtag jo | raphi |
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Monitorizar

Hardcopy of Monitorizar

oo

Tm

Moniborizar

Tamngsr [E1

MHame Monitorizar

Layer_22
Layer_23
Layer_24
Layer_25
Layer_26
Layer_27
Layer_28
Layer_29
Layer_30
Layer_31

HmiScreenltemData_1

Type Bution
General

Bit number 0

Graphic list

Process value

Text ON Back
Appearance

Background color 128, 128, 128
Design

30 border style Checked
Layout

Fit ta size unchecked

¥ position 20

Text

Font Tahoma, 11px, style=Bold

Mizcellaneous
Tooltip
Security
\Autherization

Background color

Template

Hotkey

Graphic OFF

Text list
Foreground color

Focus color

Height
Width

Horizontal align-
ment

Layer

192, 192, 192

Template_1

Chacked
Checked
Chicked
Checked
Chacked
Checked
Checked
Checked
Checked
Chicked
Checked
Checked
Checked
Chacked
Checked
Chicked
Checked
Checked
Checked
Checked
Checked
Checked
Chicked
Checked
Chicked
Checked
Chacked
Checked
Chicked
Checked
Checked
Checked

255, 255, 255
128, 128, 128

30
69

Centerad

0 - Layer_¢

\Allow operator con- (Chedeed

trol

Grid color
Tooltip

Mode
Graphic ON
Text OFF

X positien

vertical alignment

Mame

182, 182, 192

[Text

Woltar

230

Middle

Hmiscreenttembata_1

83



Otimizagéo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

Totally Integrated
Automation Portal

g color 128, 128,128 fill pat- T 1 Border color 0,00
[term
3D border style Unchecked Border width 1 Line style Mone
Foreground color 0,0, 0
Bottom margin o Fit to size U nchecked Height 20
X Tt 50 Left margin o Right margin 2
16 il Width 133

110 field
Display format Decimal Field length 3 pattern 9
Mode ‘output |Process value | |lshift decimal point |0

(Show leading zeros |Unchecked

g color  |192, 182, 192

fill pat-

Border color

0, 0,0

3D border style unchecked

Foreground color

0.0.0

Left margin

¥ position 105
e e

Top mangin

2

Horizontal align-
ment

128, 128, 128

unchacked

0,0, 0
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g color |12B, 128,128

unchecked

Foreground color 0,0, @

128, 128, 128

margin o Fitt to size (Checked Height 15
X positi L] Left margin ] Right-lrp 2
it 167 op marngin

unchacked

Foreground color 0,0, @

128, 128, 128

Unchecked

o,0,0

o Fitt to size (Checked ight T4
261 Left margin 0] | Right margin 2
108 Top margin z | width il
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N o ol
ment
Flashing  |None |

g color 128, 128,128 fill pat- T 1t Border color 0,00

3D border style Unchecked Border width 1 Line style Mone
Foreground color  |0,0,0

Bottom margin ] Fit to size (Chedeed Height 24
X Tt 256 Left margin o Right margin 2
'Y position Top mangin 2 width 59

67
ahoma, 9px, style=Bold |
i Mene |

Background color 192, 192, 192
Border width 1

Bit ] states alue status ON

aphic list \Graphic OFF |FilotLight_square_N_off_mono |4 ic ON |FilotLight_square_N_on_mono |
Process value o
sackground color 192, 182, 192 Border color 0,0.0 D border style
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128, 128,128 Colo 192,192, 192

moolip | flayer  jo-tayer®  |Name [Flotlight Square N _Mono2 |

lampadas de aquecimento

PlotLight Square_MN_Mono_3

raphic 110 field
Bit number o states alue status ON
\Graphic ist \Graphic OFF |FilotLight_Squars_N_off_ mono |4 ic ON |FilotLight_Square_N_On_mono |
Process value o
| ] color 192, 192, 192 Border color . 0.0 D border style ! d

128, 128,128 Colo 192,192, 192

moolip | flayer  jo-tayer®  |Name [Flotlight Square N _Mono3 |

m_|

lampadas de aquecimento

PlotLight Square_MN_Mono_4

raphic 110 field
Bit number o states alue status ON 1

|Graphic list |Graphic OFF |FilotLight_square_N_off_maono ic ON |FilotLight_square_N_on_mono |
Process value ]

| ] color 192, 192, 192 Border color . 0.0 D border style L d

128, 128,128 Colo 192,192, 192

Toop | e o0 [Name Foilghtsquame i vonos

m_|

PlotLight Square_MN_Mono_ 5
raphic 110 field

Bit number o states alue status ON
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128, 128,128 192, 192, 192

moolip | flayer  jo-tayer®  |Name [Flotlight Square N _Mono2 |

m_|

lampadas de aquecimento

PlotLight Square_MN_Mono_3

raphic 110 field
Bit number o states alue status ON
\Graphic ist \Graphic OFF |FilotLight_Squars_N_off_ mono |4 ic ON |FilotLight_Square_N_On_mono |
Process value o
| ] color 192, 192, 192 Border color . 0.0 D border style ! d

128, 128,128 192, 192, 192

moolip | flayer  jo-tayer®  |Name [Flotlight Square N _Mono3 |

m_|

lampadas de aquecimento

PlotLight Square_MN_Mono_4

raphic 110 field
Bit number o states alue status ON
|Graphic list |Graphic OFF |PilotLight_square_N_oOff mono |4 ic ON |FilotLight_square_N_on_mono |
Process value o
| ] color 192, 192, 192 Border color . 0.0 D border style ! d

128, 128,128 192, 192, 192

Toop | e o0 [Name Foilghtsquame i vonos

m_|

PlotLight Square_MN_Mono_ 5
raphic 110 field

Bit number o states alue status ON
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Property name Process valug % lampadas de aguedmento
Circle_1

[tem
Border width 1 Line style
Height 23 1z
|position 140 T4
-Layer O Mame rele_1

rcle_2

255, 255, 255
3D border style Unchecked |[Border width 1 Line style None
Foreground color (0,0, 0
margin o Fit to size (Checked ight 15
X positi 110 Left margin 0] | Right margin |z
143 Op marngin

128, 128, 128 Border color
3D border unchecked Border width 1 Line style Mone
Foreground color 0,0, 0
margin o Fit to size \checked Height 15
X 270 Left margin ] Right margin 2
Top marngin 2 i

Width 36
e—

Plotlight_Square_N_Mono_6&

|G|q:ll'|: list | |Filul|.ight_5:pi re M_Off_mono || ON |Fhl1.iﬂ'll_5q|am_ﬂ_0n_m |
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ckground color

192, 192, 192

states

axt field
g color 128, 128,128 fill pat- T 1t Border color 0, 0,0
[tern
3D border style unchecked Border width 1 Line style Mone
Foreground color 0,0, 0
margin o Fit to size (Checked Height 15
X 210 Left margin ] Right margin 2
121 op marngin

Text fiald_10
et fiekd
g color |12B, 128,128 fill pat- T 1t Border color 0,00
[termn
3D border style unchecked Border width 1 Line style Mone
Foreground color 0,0, 0
Bottom ma o Fit to size (Checked Height 15
position 231 Left margin 1] Right margin 2
121 Top mangin 2 Wit

idith 16
_ tical alignment _niddla
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|Filotiight_Square_N_Off_maono

cilindro da saida to tunel+

shing

¥ position B4
. e
Flashing ___ Nome |

Top marngin

Width 16
e—

et fiekd
g color  |128, 128, 128 fill pat- T 1t Border color {0, 0,0
[termn
3D border style uUnchecked Border width 1 Line style Mone
Foreground color 0,0, 0
margin o Fit to size \checked Height 15
X 210 Left margin ] Right margin 2

197
]
Nene |

Widthi

g color |128, 128,128 fill pat- Transparent Border color 0, 0,0
[term
3D border style uUnchecked Border width 1 Line style Mone
Foreground color 0,0, 0
margin o Fit to size \checked Height 15
X L] Left margin ] Right margin 2
¥ position Top marngin 2 i 233

Layer - Layer_0 Mame et field_12
Softkey_F1
Function key
i bal assi unchecked 270
LEDtag | Bitin the LED g0 Graphic |
Softkey F2
Function key
i bal i U nchecked 221
LED tag | [Bitin the LEDtsg__ [0 I |
Setpoint Temp Max Tunel Auto
110 field
Dizplay format Decimal Field length 3 pattern 9
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|Ilude |IIPI.I'|fmI‘I|]I.I‘l ||lm-cess|nlh.|e |-D |Fhi‘ﬂdec'-ul point |-D |
leading zeros |Unchecked
Background color  |192, 192, 192 Background fill pat- Solid Border color 0.0.0
[termn
3D border style Unchecked Line style solid Foreground color |0, 0,0
Unit
Hidden input
Bottom margin 2 Fit to size U nchecked Height 23
X positi o Left margin 5 Right margin 2
¥ position 105 Top marngin 2 Width 47

Tooltip | llayer  jo-layer0  [Name ___[Setpoint Temp Max Tunel Auto |

ag ax

3D border style Unchecked |[Border width 1 Line style None
Foreground color  |0.0.0

o
X position 13 Left margin ight margin 2

g color |128, 128,128 fill pat- T 1t Border color 0, 0,0
[termn
3D border style unchecked Border width 1 Line style Mone
Foreground color |0, 0, @
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Bottom margin ] Fit to size ecked Height 15
X position 82 Left margin Right margin 2
¥ positio B4 op mangin 2 Width 33
N i el
Flashing  |wone |

- ) Mame et fiald_2
Text field_14
Typ axt fiekd
g color 128, 128,128 fill pat- T 1t Border color 0,00
[term

3D border style Unchecked Border width 1 Line style Mone
Foreground color 0,0, @
Bottom margin o Fit to size (Chedked Height 15
¥ position 145 Left margin o Right margin 2
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Rui_Neves_10/PLC_1 [CPU 1214C AC/DC/RIy]
PLC tags
Name Data type ‘Address Retain Visible in
HMI from HMI

Lgy [LigariDesligar Bool %I0.0 False Trua [True
gy [Termapar Int LIWED False Trua [True
gy [5ensor Saida do Tunal Bool I01 False True Trug
gy [semsor Entrada Desencapsulador Bool %102 False Trua True
gD [Fim de Curse Cilindro Frende Rolhas- Bool &IOS False True True
gD [Fim de Curse Cilindro Descolz Rolhas+ Bool 103 False True True
g0 [Fim de Curse Cilindro Descols Aolhas- Bool 104 False True True
D EMERGENCIA Bool [l0.6 False Trua [True
g Motor da Passadeira(1) Bool Q0.0 False Trua [True
qm [Limpadas de Aquedmento Boal 001 False True True
g [Cilindra da Saida Do Tunel Bool B00.2 False Trua [True
Hg] [cilindra Frende Rolhas+ Bool ®Q0.3 False True True
Mgy [Cilindre Descola Rolha+ Boaol WO0.4 False True True
Hg] [Cilindra Frende Rolhas- Bool BO0.5 False True True
L Cilindra Descola Rodhas- Bool B00.6 False Trua Trug
L Sopra Cortica Bool W07 False Trua [True
gD [Vahula de Sequranca Boal w010 False True True
gy [Modo Automaticolbanual Bool MO0 False Trus True
g (58 Mator Bool M40 False True True
NgD (SR Lampadas Bool k4.1 False Trua True
gy [Memoria Sensor Saida do Tunel Bool M52 False True True
g [Memoria Sensor Entrada Desencapsulador Bool 5.3 Fakse True True
LgQ [5R Desencapsuladar Bool Tahi4.2 False True True
g0 [Ligar Motor Manual Boaol BMO.5 False Trus True
g [Deshigar Motor Manual Bool BMO.6 False Trus True
] [LigariDesligar Aquecimentoa Bool BMO.7 Falze True True
g [Temp. Tunel It TeMW16 False True True
g [Motor Manual Bool k23 Falze True True
g Motor Automatico Bool hiE 2 Falze True True
g [Memoria Lamp. Aquecimento Bool k45 False True True
g [%Minimo Temp Int TehW13 False Trua [True
=) H%Maximao Temp It [hMWZ20 Falze Trua [True
g (Teg_l It [MWZ22 False True [True
g TR 2 It [RMW23 Falze Truea [True
T Lampadas Intermitentes Bool [%BM5.5 False True True
g [Lempadas ON Boal BM5. 6 Falze True True
g |Lémpadas OFF Boal (6M5 7 Falze True True
MED (SR Lampadas Intermitentes Boal BhS 4 Falze True True
hgn [Reset Comtadares Boaol M50 False Trug True
g [Cilindre pescolagem - 1 Bool [BME.1 False True True
g (Cilindre Descolagem + 1 Bool GME.2 Falze True True
gl [cilindre Descolagem -2 Bool ME.Z False True True
gy [Cilindro Descolagem + 2 Bool M54 False True True
gl Tmin It (kAW 12 False True [True
gy [Tmax It [hAWE Falze True True
0 Tmax10 It (MW 10 False Trua [True
L Tmin10 It a1 Falze Truea [True
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Rui_Neves_10 / HMI_2 [KTP400 Basic mono PN]

HMI tags
Modo automatico/manual

Name Modo automaticadmanual \Connection HM_Connection_2 Data type Bool
[ArTaY ] 1 ‘A ddress

\Acoess mode ic accesT PLC tag "Modo Automatico/Manual” Coding Binary

ligar motor manual

Mame [ligar motor manual \Connection HM_Connection_2 Data fype Bool
lArTay o 1 \Address

lAccess mode <symbolic access PLC tag "Ligar Mator Manual™ ‘Coding |Binary

desligar motor manual

Name idesligar motor manual \Connection HM_Connection_2 Data type Bool
[ArTaY ] 1 ‘A ddress
\ACoess mode ic accesT- PLC tag "Desligar Motor Manual® Cading Binary
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ligaridesligar aguecimento(1)

Hame ligaridesligar aguecimenta{1) (Connection HM_Connection_2 Data type Bool

sensor saida do tunel

Hame (sensor saida do tunel (Connection HM_C ion_2 type Bool

sensor entrada desencapsulador

MName sensor entrada desenca \Connection HM_Connaction_2 Data type Bool
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cilindro descola rolha+

Mame cilindro descola rolha+ \Connection HM_Connection_2 type Bool
AT o Length 1 ddress.
Access mode r<symbalic acoesT- PLC tag "Cilindra Descola Rolha+” ing Binary

HM_Connection_2
1

"Cilindra Frende Rolhas+"

Name Motor da Fassadeira(1) (Connection HM_Connection_2 Data type Bool
LAY o Length 1 A ddress
\Access mode fe ic acoese> PLC tag ["Motor da Passadeira{1)” Coding Binary
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cilindro da saida to tunel+

Hame cilindra da saida to tunel (Connection HM_Connection_2 Data type Bool
\ArTaY o Length 1 \Address
|ACcess mode e ic access> PLC tag "“Cilindro da Saida Do Tunek” Coding Binary

cilindro prende rolhas-
Hame cilindra prende rolhas- \Connection HM_Connection_2 Data type Bool
\ATEY ] Length 1 \Address
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cilindro descola rolhas-

Hame cilindra descola rolhas- (Connection HM_Connection_2 Data type Bool
\Array 1] Length 1 A ddress

|ACcess mode tsymbalic acces> PLC tag "Cilindro Descola Rolhas-" ‘Coding Binary
PLC name FLC_1

fim de curso descola rolhas +

Mame fim de curso descola rolhas + \Connection HM_Connection_2 Data type Bool
\ATEY ] Length 1 ‘A ddress %I0.3
|ACCEss mode r<absolute acoess= PLC tag ["Firn de Curso Cilindro Descola Rol- | Coding Binary
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Anexo B - Data Sheets

Cilindros Camozzi

INTERRAONAL SAMDARD CYLINDEAS » SERIES L&, 23, 24ANMD 25 MINI-CYLINDERS

Series 16, 23, 24 and 25

mini-cylinders

PHELISATIC ACTUA TION 2019

Series 14: @ 8, 10, 12 mm- non-magnetic

Series 23: p 16, 20, 25 mm - magnetic, auto-cushioned
Series 24: p 16, 20, 25 mm - magnetic

Series 25: @ 16, 20, 25 mm - magnetic, cushioned

Serles 1&, 23, 26 and Z€ mind-cylinders ane
deshgned atarding o 150 663 2.

It s passible 1o choose from three
different types of cushioning: mechanical
(stamdard bumper om Serles 1&and 26),
adjustable pneumaric cushioning (Serles
25) and pReumanc auto-cus hlomlng
[Serles 2Z). This lastTwersion, thanks 1o 3
paTEnTEd SYSTEM, AUTDmarkally adpusts
The cushioning In order 1o prvide oprimal
decelerarion during the entire cushioning
phase. The oy linder enjoys smoath,
ode-Tree miov emient, reducing vibramons
and neoise, while also guarantesing high
reliabiliy and CORSTANT performance over

The asopred techinkcal solutions and the
cholce of manerials heve provided the
Iasks for & complere range of versarle
and wery rellable mink-oglinders. They
are sultable 1o be used In a multhde of
Indusrial applications, especially whers
Operaring Condiions undergo thanges
wer thimee Lice for examiplewear of
machilne componens. Varous mounting
accessories are avallable 1o fx the
oylinders In differant ways.

@
» Single and double-acting
» In compliance with 150 6532

» Stalnless steelrod and barrel

= Anodized aluminium
end-blocks

» Cushloning types: mechanical
WIth bumper, pneumatic
auto-cushioning, adjustable
pneumatic cushloning

Hme.

GENERAL DATA

Wpoof construction crimpad

Operaiion single acting and double-acking

Dasign 150 6432

Matarials anodire sluerinium and-caps - stainke ool barmal and rod, aluminksn piston - MER/PL ssalx, othar parks: seq tha roding eampla
Eracksts rod end - flanga - fegt - trunnion

Bonas Sorien 15T w8, 10, 1.2 - Sorkes 2T, 24 and 257 816, 20, 25

Operaling lemperature 07 + BO°C [wih dryair-20°0)

Sorie & e B = e 10:10- 250 mmi - Series 1628 1210 - 200 mmi - Saries 23, 24 and 25 @ 162 10- 600 mm; 8 20 - @ 25 10 - 1000 men

Operafing prevmre 110 bar{doubie-acting); 2 = 10 bar {singla-ating)
Fluid fitharad aft in dazs 70,4 aooerding to 50 B5T3-1.
1 st ctud air s e, [ 15 recommanded o usa oil SOVESZ Onca applked the isbriation should nawer be intermiptad.
Speed 10 + 10 mem/sac e thout nad)
1.05.01 Ferscorn demdegrest| by inchrial appliasam.
ormrd Yarnsis rarerton
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FHELIMATIC ACTUATION 20079

STANDARD STROKES FOR MINICYLINDERS

u = Doulle-acing

* = SIngle-acting
STAMDARD STREOKES
Sarkay B 1 i L] 50 Bl 10 125 1E0 200 250 200 13 L] 500
15 a - - - - - - [l [l [l
16 1 L] L1} L] - ] [l L] L] L]
1& 12 - - - - - - - - - - -
. 18 L] L} L] - - - L] ] L] ] [l - - -
Fo ] 20 N - N N ™ . . ™ . . " ™ . .
. 25 L] L} L] - - l. L] ] L] ] - - - l.
iy 14 - - - - - - - - - - - - - -
FEF I | . . . . - - . . . . . - . -
iy 25 - - - - - - - - - - - - - -
C(DDING EXAMPLE
FRES
24 L&= BON MR, W ek wsnionng
3= magn e, #no aEnloning
= M e, W i memanicl asnioing
25= magn o, slrTane orniosleg
" RSN
N = mmeand
2 OFERATION PHELIMATIC SYMEDLS
1= Sngle 1150, TOR Sprisg, no cusslon (o for series 14, 24) CE02 [5. LE) - (5086 |5 24]
2= dounie-xTiNQ O[5 15) - (D08 (x. 24&] - (02 Je 25)- (D09 [= 25)
I = doUDR- 3TN O, (MTOLGE- M O |5 15) - D02 (v 24) - (024 Je.25)- D13 [x 25)

7 dngio acting, mn.lﬁmu oy o saries 18, 24]

CEDN [5. LE) - (510 [ 24]

MATHIMLS
A= roacd maieee s ALS) SO roed, malniess maetAIS) 304 e, amdred AL asd-oinde

BHE

8- Emm [ony for series 15]

0= 10w oy o sories: 15)

12= 12/ oy for sories: 15]

L= 18 mm (aay for sorie: 25, Bla )
20= 1 mm ey for wories. 25, Ba )
25 75 mm (ony for e 29, fa 25)

(RSTALLTION
A= Micrss ou M. + Psion o ok mun Mo U
L = cyuiniar m ek fony fon 870 - B825)

100

TROKE [xa grapn]

= sangad
W= 1o s I FECM
W= 1o o PR, + 150 (00 series 25 ony )
L _]= mmengiod rod_ __mm

PNEUMATIC SYMBOLS

The preumari sgmibols wwhich have been Indicared In the DDDING EXAMPLE are shiwn Dalow.

I’I 1
H_'_fl s

105.02

IMTERRA IOMAL STA HIASD CYLINDERS 1 SERES 16, 27, 24 AND 25 MINI-CYLIMDERS L
—
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INTERRATOMAL STANDASD CYLINDERS 1 SERES 16, 21, J4AND 25 MNI-IYLINDERS

ACOESSORIES FOR MINICYLINDERS SERIES 16- 23 - 24- 25

PMELIMATIC ACTUATION 2019

@=

Fosor mourt Mod. B Fromy/rear flange mount Rear onannion backer R Tork end Mod. & Swivel ball jodn: Mod. GA
Miod_E Mod. |
{ " - Q‘ 3 Yg ) é‘\
=
Piston nod socket jolng PisTEN rod Lok mut Mise i Mod v Sedf allgning rod Cowpding plece
Maod. &Y Mo U Mol K Mo, GEF
Al acoessories are supplled separanaly, e cepl far plsson md lock nut Mod. U and nose nur Mod. v
I SERIES 23: APPLICABLE MASSACCORDING TO THE CYLINDER'S SPEED
CHOMCE OF THE CYLINDER
1) Chioose the fight size acoording 1o the fone nesded In the applicaton
Z] Chedk onthe graph If the working conditons, mass and speed INTersec
at a paint below the ourve thas comresponds 1o the skze chasen
M = Mass applied 1 he oglinder
W = speed applled 1o the oplinder (mys)
Ex aimiple:
Mameser - 20mm; e speed- OAM/s  Applcable mas - Sig;
WA
T 1

[ES]

1,49

1.4

1,00

Wl

S

D] —_

22 — -

]

iN] Lot ] foa 114 le o 1uu
kgt

1.05.0% tﬂ-nu--n-m—u:.:r:
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PHELIMA I AT ION 2019

| series15. 23, 26 and 25 mini-gylinders

INTERRA TIONAL STANDASD CYLINDERS 1 SERES 16, 2%, 24 AND 25 MINI-CYUINDERS

=
&= 30 TR HTOkE
DIMERSIING
Smim @ EW KON BE W D N B QOF U X L3« AM L3 LF IS L WE L6 L7 KO SN 0 D3 Aoagmaosslon s
15 E B 7 MM Mol 4 03 ME 8BS G M 17 10 45 12 & 1 W & 19 15 15
18 W E 7 ML Ml 4 1.1 ME A B &M A 17 10 45 17 & 18 9 M 19 - 15 1§
1 12 12 & MBS ME&l & 133 ME & 15 75 S0 1L 15 A5 17 9 #@ 9 3B 24 5 A5 @ -
o] 16 12§ MIAS Ml & 1IR3 ME & 111 B! SE 16 IS 55 17 0 @ 12 I 24 5 As A& ]
PHIE 16 12 B MIAalS Ml & 143 ME K 101 B2 56 16 IS5 55 17 9 22 10 3 4 & a5 A m
FEE A 16 10 MIALE MEMLE B A3 @@ E 137 95 AR 20 1B E A 12 M 18 ML T & & 18
ZE2AZE 75 15 10 MEELS MIMLZS B 265 GlgE 10 DALY 14 ERS 27 20 E @22 12 28 15 S0 % W @ & 16
I Series 16, 23, 24 and 25 mini- oy linders with throug h-rod
I
=a
{7 ik N e
+= 36 T TINRE DR s l: T
#4 = WIS ME sroks ke
1y L] [
L R | _r|_ A L ) .
[ 17 _ - _
" L .
[IMEREIING
imm B B B [ J1 E P2 e+ 1@« AM I3 W4 L5 WEe L6 1T B W fmeymromskn sk
15 16 7 WXL M7 03 O ME 4 1@ A& 12 10 A5 12 & 9 W
15 16 7 MixL2s M7 1,3 WS 4 1@ & 1z 10 45 12 16 % A 19 -
1 16 B Ml&lE Ml 13T MR & 13 M 16 15 45 T 2 9 3 M & -
2] 73 B M&1S  Mal I3 M5 & 132 S5 16 15 55 I 2 12 3@ M § 1]
P AP B MIElE Ml LI WS & 137 B 16 15 55 17 22 10 3@ M & 10
P IS L0 MEELS MBS 23 GWE B 1 & 20 1@ B M M 16 M & 7 15
IS5 PAPS 10 MEMLE  MIMLIS A5 GME 00 1eA5 SRS 27 @0 B @@ M 16 S0 32 @ 16
Pracurn, g gnisd Far induneriall agl icmiom. 1.05.04
o ke smrmani o —*
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DN | 7ERA OMAL SRMDASD CYLMDERS . SERES 16, 23, 24 AND 25 MINI-CVLIMDERS PMELSATIC ACTUA TION 2009
p—

| series 23- 25- 25 mini-cylinders with rod lock (Mod. RLE)

"_‘_ 3 "

+= 20 ThE ETOCE ! _ | o
- a: L2 -
L1
[T

[HMERSIONS

Sories. [ ] ] WE L5 r L+ L1+ FiN]
-2 #; ] T T [} 145 182 500
25-24-25 % 10 [ Ta e 153 1895 400

L0505 Perschorn desigrese b inchurrial applirios.
=0 . pa— [S—— i —
5
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Relés Finder

)QVOOO0

_l

O

finder

SWITCH TO THE FUTURE

Miniature PCB Relays
8-10-12-16A

Medical and
Gentistry

Control panels

Panels for electrical
distribution

Tays

Automation for
béinds, grilles
and shutters

Door and gate
openers

Bactronic
dircuit boards

Vending
machines
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40 SERIES
PCB/Plug-in relays 8- 10-12-16A

Powar rolays 1 and 2 poda for direct PCE or
sockat mount
Type 40.31/51
- 10012 A @5 mm pin pitch])
- 10012 A &0 mm pin pitch])
Type 40.52
- 20D BA (5.0 mm pin pitch)
Typa 40.61
- 100 16 A (.0 mm pin patch])
= Pin length 3.5 mmi for PCE mownt
= Pin length 5.3 mmi for Plug-in mount

= DC coils (B50 mW or 500 miV) =100 12Acn PCE 10 Awsth |- 2COBA
= B mm Creepage and Clearance, & EV {1 2%50ps) = 1.5 mmi pin pitch (4031), = PCE or 55 Senes socket mount
between ooil ard contact 5.0 mm pin pitch (40.51)
* Meets BN 603351 glow wire requirements = PCE or 85 Series socket mount
= 05 series zockets for PO or 35 mm rail M WHu M EHN
mounting [EN 60715) with Sorew, Sorewless or TR SRR
Pkin erriest | Kl i
* Codl Irdication 2nd EMC suppression modules H Enm X EEM
99 geries and Timer modu ke 8630 options:
= Environ mental L]
AT B~ fiux proof Gtandard) ] Q& []
AT W - wash tight (Dpion} _ __

= h\. |

F 2 hd &1

"ag "an
* Mourited on sockets = 104
“*'With the AgSn0y material the maxmum peak
current is 120 A - 5 ms on normally open
conkact
Fon L nrwes sz i Fin length 1.5 mmifor PCBondy | Finlength 33 mmiforPCBor | Pin length 3.5 mm for PCE only
“General technical information” page V Pin length 5.3 mmifor PCRor | Sockets Pir leregth 5.3 mem for PCB or
sockets sokets
For outline drawing se= page 12 See ordering information Sz ordering infonmation See ordering information
Comtact spacification
Cantact confiquimticn 100 (SPOT) 2C0(DPOT) 100 (SPOT)Y
Fated currentTaximum peak curnent A 13%70 BN15 1630
Fated woltage!
Maximum switching woltage WAL 500400 2504400 2505400
Rated load AC1 WA 3000 2000 4000
Rated load AC15 30V AC) WA 1000 750 1000
Single phase motor rating (230V AC) L 0.55 03r 055
Breaking capacity DC1: 3071 10V230V A 1206025 BALEDIS 16MEDTS
Mini switching load i (W/m} 300 55 30055} SO0 (1IVs)
Standard contact materisl Aghi AgNi AgCdD
Coill spacification
Nominal voltage (U} W AC (5060 Ha) — —_ —
VDo 5-6-7-9-12-14-18-21-24-38- 36- 4B - 60 - 30 -110- 125
Rated power DCfsensitive DC W LASALS DESS QESMS
Operating range AL — — —
DC/sensitive DC | (073 1.5)UWA0T3...1.5)Uy 073 1 S/ I0.73....1 5}y 073, 1.5)Un"I0E... 1.5}y

Holding wolage 0C 004 Ly 0.4 Uy 0.4 Uy
M¥iust drop-out vokage o 01 Ly 0.1 Uy [IARTH
Techmical data
Mechanical e oycles 10- 108 10- 108 10 - 10¢
Electrical ife at rated load AC1 oycles 200- 107 100 -1 100- 107
Operaterelease time ms 743 (1043 sensitive) 73 (124 sensitive) T3 (103 sersitive])
Iresulartion between ooil
and comtacts {1 /50 psp KV & (8 mm) & {8 mem} 6B mmj
Diedectric strength
betwesn open oomtacts WAL 1000 1000 1000
Ambient temperaine range T —40.._+85 —ill.._+85 =40 +85
Enwimonmental protection BT === AT === AT Ir===
Appeovals (ccording to type) @ @ I 4 (M pINA M &

*=** See general technacal information Guidelines for automatic flow solder processes™ page 11
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40 SERIES

10 PCE/Plug-inrelays 8 - 10-12-16 A

SERIES

@ Ander

Ordering information
Exarnple: &0 series PCB relay, 200, 230V AC coil

D
4 0.5|/|2.8.2 232 0.0/ |0 0O

5-1:4 o Comtrt mastarial D Spadal versions

Typa See table below 0= Standard

1 =PCE- 1.5 mm pirming, fat B Comtact cirouit 1 =Wiash tight (RT I}

3 = PCEPlug-in - 15 mm pinning 0= 0 (nPOT} 3 = High temperature (+125 °C) wash

S—W-Smpt:m: 3 = NO (nPST) tight

1y = PCBPlug-in - 5 mm pinning - Dptions

Ma. of polas 0= Fin length 5.3 mm Plug-in relays)

1=1polk 2 = Pinlength 3.5 mm (PCH releys)

1=3pok

Cail warsi

= AC/DC bistable

7 =Sensitive DC. L5 W

B AL (SOV60 M)

0= Standard OC, 0LES W

See il specifications

Salacting foaturas and options: only combinations in tha sama row sra passibla.

Preferred selections for best availability are shown in bald.

Tarminal pin Typa Coil varsion A B C [

PO relay, 011 Sensitive DC 2 {AgCd0) - & (AgSnOy) o o ]

pinlength1Smm [0 1m Standard DC/eensitive OC | 1 (AgNi 0-3 2 0-1
H0E] Standard DC/eensitive DC | 1 (AgHil - 2 (AgCdO} 0-3 2 g-1

POR/Plugrin by | 4031551 AC/zensitrve DC 0 iAgNi} - 2 (AgCdi) - 5 (Agh+Au) 0-3 [] 8-1

pinlengthS3mm [0 3151 Seandand DT 0 (Agi} - 2 (AqCd) - 5 [Aghi-+Hau) 0-3 0 0-1-3
4052 AC/zensitive DC 0 (AgNi} - 2 (AgCd) - 5 [Aghii+Au) 0-3 L] B-1
4052 Standard DC 0 {Aghi} - 2 (AgCdi) - 5 (Aghi+Au) 0-3 L] 0-1-3
406 AC/sensitive DC 0 {AgCd0) - & (AgSnOy) 0-3 o g-1
406 Standard DC 0 {AgCd0) - & (AgSnOy) 0-3 o g-1-3
H0ET Standand DC/eensitive DC | O (AgNi} - 4 (AgSnly) o o o-1
4031/51/52 | Betable 0iAgNi} o o ]
H0E] Extable 0 iAgCdO) o L] ]

1030 W, e Enchern atcom
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40 SERIES
PCE/Plug-in relays 8-10-12-16A

Technical data

Insulation according to EN 61810-1

D finder

i

40

SERIES

Mominal voltage of supply system WAl

Fated insulation voltage WAl

Podiution degree

L)

Inzulation betwaen codl and contact set

Type of insulaticn

ﬂn:rmlhgeulngnrr

Rated impulse valtage V{12450 psj

Dielectric strength VAL

Insulation batwaen adjscent contacts (40.51, page &)

Type of insulation

Un:rmlhgeulngnrr

Aated impulse voltage V{12450 s

Dielectnic stremgth VAL

Inzulstion botwaon adpscent contacts (40.52, pags 2 + 40062)

Type of insutaticn

Un:rmlhgeulngnrr

Aated impulse valtage V{12450 s

Dielectric stremgth VAL

B"("E| [8%F E“i “EE
3

Insulation botwaon opaen contacts

Type of discomnecticn

Dielectric strength WALV (1250 s}

Insulation botwaen cod terminals

Rated impulse voltage (surge) differential mode
{aceording to EN 61000-4-5)
Otthar data

Boursce: time: BOVNC

Wibration resistance (10, 150)H= ROMNC

05 (1 chargeower}

15/ 2 changeower)

Shiock resistarce NONC

213 (] chargeower)

21012 (2 changeover)

QE5

with rated cunrent

1240113051y

| 2 480.61./52%3)

ms

a

o

Powver last to the enviranment writhout comtact current W
W

T

Recommended distance between relays mounted on PCE

z5
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40 SERIES
PCB/Plug-in relays 8- 10-12- 16 A @Ill‘lﬂﬂ' SERIES

Contact specification

H 40.17 - Mawimuam D] bresking apacity H 80.7 - Mawimum 1 breaking capacity
Types A0LIVSISLE] (page 3} Types 40.31/51/52/61 (page 4) and 40.11 (page 5}
40,81 B
1 A0.11307S :
FI= = T |
z = 155 :
g g I
£ e ol #0.52 - 2 Conacts In serkes
£ = == .
i sings contact e i e
Tl Il.l| ] ] ] — = Ly mnglo ontact —
x| [ | | L1 | I - ——
F- B Ta Ho bl 20 a Bd ] L 18 =3
DC voitaga (V) D voltage (%]
H 4006 - Maximnum DCY brasking capacity
Type 40L62 (page 5)
e
= o
E 5 ] 2 pontacts In saries
i’. e
la contact
a l=l| q| I
g [ & | |
- ] " i bl F-)
Do woltzaga (V]

» When switching a resistive: load (DC1) having woltage and current values under the ourve, 2n electrical e of 2 100- 107 can be expected.
* In the: case of DC13 loads, the connection of a diode in paralle] with the load will penmit a simillar elscirical life as fora DO load.
Mote: the release time for the load wall be increased.

030 18, v bt o
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40 SERIES

10 PCB/Phug-in relays 8-10-12- 16 A P andor

SERIES

Coil specifications

&0 31751526 1/63) DeC coil data - 0.5 W sensitive (types 4031/51/52/61/62)
Maminal Resstance | Rated coil Mominal | Cail Operatingrange | Resistance | Fated coil
valtage consumption lag code coreumpion
Uy Uiy R 12Uy Ly [ I, U R TatUs
Ll L] Ll 2 mil v Ll v o mahl
5 9.005 165 s ®| 130 5 | 7005 ar 75 so | 100
& ‘9.006 a4 9 35 109 [ 7.006 4.4 9 75 80
7| emz 51 105 T 7| 7007 5.1 105 100 p
9 G005 [ 1] 135 135 72 a 7000 [ 1315 160 56
12 a2 [T 13 70 55 1z | 7012 [T 13 288 a
14 9014 10.2 1 L] a7 14 7014 10.2 I A00 35
18 e 11.1 T S00 36 7018 13.2 7 G50 T
21 9.021 15.3 35 Foo £l 21 7.021 154 5 SO0 24
28 | oms | 17s % oo | 27 2 | 7o | s N 1150 7
3 | omE | 3os o o | 7 7018 | 305 82 1600 175
36 Q3G 263 54 2000 18 36 7036 263 54 2600 118
a8 | 9mE | 35 7 1500 14 48 | 7o | 35 7] 2800 10
60 | 9060 | 418 %0 5500 11 60 | 7060 | 438 2 7200 a4
50 9090 65.7 135 12500 iz a0 7.090 65.7 125 16200 56
ne | eno | s03 165 18000 62 m | 7aw | se3 | 1as 13500 47
125 125 0.2 188 23500 53 125 7.125 ‘912 183 A2000 19
* Ui = 0.E Ly fior 40,61
D coil data - 0.5 W sansitiva ftypes £0.11)
Mominal | Coll Operatingrange | Resstance | Rated coil
'Hﬂhgﬂ code ConRr |q.|-|.il|.l|
LUy Ui U R Tally
W L) Ll = mfl
[ T.006 A4 105 75 80
12 T2 BA i 300 L
1 7024 | 7S o 1200 )
48 TO4E 35 B4 00 104
@ 7060 | 438 s 7200 [E]
Ecﬂhhwum'lﬁ'lm'lj ACTDC coil data - bistabla [rypes 40.3 15 1/525%61)
Mommnal (=] Oy ing range Res: e | Fated ool Mominal| Coil | Operating range |Resistanice| Fabed ol | DC Ry
wvoltage ode consurnption ltag cods L pti EEaret
Uy Ui R It Ly (50 Hy Ly Ui |- R Tat Uy Foe
¥ v ¥ = mé L] v ¥ 2 i 2
& B.0DE 43 (33 il 168 5 B005 4 55 23 215 ar
12 B2 96 132 ] 50 & | BDDE 48 [1 a3 165 62
24 Bi024 1932 4 130 A5 12 B012 QEf 132 130 k] 220
48 BO4E 384 518 1350 21 M B024 1932) 264 520 &0 910
(1] B.D60 L3 (23] 2100 168 48 [T 384 528 2100 1 3600
110 BI110 BE 121 G500 94 110 LA (] BE 121 11000 10 16,500
120 B120 B 132 f ] B4 - . .
5Tl B30 8 ] S8000 c A = Resistanos in DC, Rar = 13 2B TW
20 | B0 | m 264 31500 a1

[RECE PR ——

il
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40 SERIES
PCB/Plug-in relays 8- 10-12- 16 A @ findor SERIES

Contact specification

R A0 - DC ol oparating rangs v ambient temparature R 40 - DC codl operating range v ambsant tem
Standard ooil Sensitive coil, types 40.31/51/52/61.62
u a9 u a4
LY -‘“"'-n__ uﬂ .“"-“
e S I 4
I“'—-i
[F.2 14
Lo 3 14 ane1 ]
_,—:#F— A03EUSER
L5 na 1 I 1 1 I 1
20 a 20 & ] a0 L] L] o 49 L w0
ra ra
R 40 - D coil operating rangs v ambiont temperatura R 40 - AC coil op g ranga ¥ ambisnt tamp
Sensitive coil, type 40,11
o LT
o+ ] Us
i =
15 15 i
. 1__
(K] 1b 1
F] 2 |
[ L]
- ] F o] £ & L =1 a F ] L1 ] ] ]
rm ro
1 - Max permitted ooil voltage. 1 - Max. permitted ood voltage.
2 - Miin. pick-up voltage with coil at ambient tempemrbune 2 - Min. pack-up voltage with ooil 2t ambient temperature.

Wiring disgram for 40 sories bistabla codl warsion

AC Oparation
Rc=13- B =

D = N4DT7 ]: o
1

1 et 1 0

_/—’L"_:_

VAR oz

(-

On momentary dasure of the SET swatch the relay is magnetised through  On momentary closure of the SET switch the relay s magnetised and the
the diode and the relay contacts trarsfer to the set position and remain in -+ relay contacts transfer to the 5=t position and remain in this position.

thits position. On mamentary closure of the RESET switch the relay is demagnetised
On momentary closure of the RESET swiich the relay & demagnetised  thrceugh limiting resistor (oc) and the contacts retum to the resst position.
thrcaugh limiting resistor (R 2nd the contacts retum io the resst position.

Notasz The minimum SET or RESET impulse time is 20 ma. The maximum time cn be continuous. In practice, abways ensure that the SET and RESET
contacts cannct be operated simuttaneously.

0310 18, v . H iy
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95 SERIES

B5.P5
Ser page 14

=)

&,

g
:

R |

Socket overview for 40 series relays

SERIES
"Miodula | Socket |Relay | Description Mounting Accassoris
99,02 |95P3 (4031 Push-in tarminal sockets Pared or 35 mmirail | - Coil indication and EMC
9LpT | 4051 -F-nrﬁutu.:hltmmcbnn (B S07 15} mouwnt mmmdu
057 -Tnph'mml.f—imm - Jumper link
2061 - Batinmi terminals - Coil - Timer modules
% 4062 - Plastic r=taining and release
clip
“Mioduls | Sock Rl [y ] - A -
990 (9503 (4030 Sorew torminal (Box clamp) sedest | Pane] or 35 mm rail = Coil indication and EMC
9L0c | 4051 -Tnph'rriml.f—l:ntm (EM 6071 5) mount !.Ipptﬂl:‘ﬂﬂl‘rlldﬂﬂ
an5y |- Botiomterminals - Coil - Jumper link
2061 = Timer modules
= 4062 - Plastic retaining and release
clip
Modula | Sockat Dascription M 9 Ac
99.02 | 9555 4051 Scrawlass tarminal sockat Pareed or 35 mm rail - Coil indicaticn and EMC
4052 - Top terminals - Contacts (BN &0715) mount suppression modules
4061 - Batinmi terminals - Coil - Timer modules
: #0627 - Plastic rtaining and releaxse
| d.p
Modula | Socket | Relay | Desoription Mounting Arccassonias
95,80 | 95.83.3 | 4031 Sorew tarminal (Bex clamp] sockat | Pared or 35 mmirail | - Coil indication and EMC
- Tap terminals - MO and COM (B S07 15} mouwnt suppression modules
Contacts - Jumper link
- Batinm terminals - Coil amd NC - Plastic r=taining and release
Contacts clip
Description C] g B
Sorew terminal (Bex clamp) socket | Pared or 35 mmirail | - Coil indication and EMC
- Top terminals - Contacts {EW B0715) mount suppression modules
- Botinm terminals - Coil = Jumper link
- Plastic retaining and release
ciip
Dasoription Mounting Arccassonias
Sorew tarminal (Box clamip) sockat | Parel or 35 mmirail | - Metal retaining dip
- Tap terminals - Contacts (B S07 15} mouwnt
- Batiom terminals - Coil
Modula | Socket | Ralsy | Dezoription Mounting Accazsonias
— | 951332 | 403 PCE sockat PCE mounting - M=tal retaining clip
— 95152 | 4051 - Plastic retaining cip
4052
4061
4062
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95 SERIES
Socket and accessories for 40 series relays

P tindor X

2-way jurmpar link for 95 P2 and 95 P5 sockets 09742
Rated values. T0A- 250V

L Hn

Tl

0310 18, v . H iy

Marker tag haldar for 9503 znd 0505 sockets IIHIM
® ]

087,00 & Thund]
B sariss timar modulas
(12 24V ACDC; Bi-funcion: Al DI 0005 s... 100 k) BEIOLO24 0000
(110, 125 A Bi-functicn: &I, D (0.06 s 100 k) BEI0E 1 HLOGN0
(330 240 AIC; Bi-functicn: &I, DE (0.06 = 100 k) BE 308 3400000

se0 14 Approats secosing o yeet € € I KB
99,02 codl indiication and EMC supprassion modules for 95.P2 ard 95.°5 sockets
Dicde [+Al, standard polarty) ... 2200 DC | 09,02 3.000.00
LED {6... 240 DCAAC | 0002002459
LED (28 60N DCAAC | 0002006059
LED (110..._ 2400 DCAAC | 9902033059
LED + Dicede [+A1, standard polarity) {6.... 243V DC | 9902902459
LED + Diode (+A1, standard polarity) {28.. 600 DC | 99.02.9.060.59
IJII+DG:|¢|.-[+AL:Iznd.urdpchi-tﬂ (170, 3200 DC | 9902933059
LB+ Varistor (6. 240 DCAAC | 000020024 58
LB + Varistor (28 60N DCAAC | 9902006058
L B + Varistor (110..._ 2400 DCAAC | 9902033058
RC circuit {6....240 DCAAC | 9902002409
RIC circuit (28 60N DCAC | 59.02.0.060.09
RC circuat (110, 2400 DCAAC | 59.02.0330.09
Residual current by-pass (110, 240 &C | 00028 33007
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95 SERIES
Socket and accessories for 40 series relays

Scrow tarminal (B ox clamp) socket paned or 35 mim il mount:
For relay type

Acrossories

Metal retaining dip

Plastic mrmgand release dip

(suppiied with sodket - pudaging

Brwavy jurnpeer fink

Marker tag holder {for tags 06048 type)

Identification tag

Modules (s table below)

Tirmer miadules (sez table below)
Hmﬁ“ﬁiﬁgﬂmm 43 hg:..vﬁ-:l: 'IJ mm,
for CEMERE therma DE0AE
Tachnical data

Rated values

Dieelectric strength between ooil and oomtects (12050 ps)
Protection categony

Ambient termperature

@ Screw tongue

Wire strip length

M. wire size for 9503 and 95.05 sockets

050
09518

10A- 250V
(1
F0

°C | —~40...+70 (see diagram LS5}
Nim | 0.5
mm | 8
mm#

salid wire strandsed wire
Tubi/2x25 Tudi1xd5
ANG | 1x10/2x14 Tx12/2x14
* For currents = 10 A, contact termirak must be connected in parallel (21 wath 17, 24 with 14, 22 wath 17).
With the relay 40.51 the change-over contact will be 21-12-14.
L 95 - Total sockst current v ambient temparatura

Tortal ket curmnt [
ouammoceE L HH

aa 4 - “ - ]
[ ]

B-wary jumpar link for 55,03 and 9505 sockets
Rated walues

..F: LT .

HITI T

| 095180 thiacsy

16

{12.... 240V ACVDC; Bi-functicn: A, DI (005 =... 100K B530.0,024.0000

{110... 125V AC; Bi-functiore Al, D& {0.05 5... 100 h) B53I0.6.120.0000

{230 340 AC; Bi-functior: AL D005 =100 by 63052400000

Appraa acording 1 yperC I HE S

99,02 coil indication and EMC sappression modulas for 85,03 and 5505 sockets

Diode (A1, standard palarity) 6. 2200 DC | 93.023.000.00

LED 16... 24V DOAC | 99.020.024.59

LED 8,60V DOAAC | 302006058

LED (110 240 DCAAC | 9902073059

LED + Diode +A1, standsrd polarity} 6. 24 DC | 99020.024.99

LED + Dinde {+A1, standard polarity) (28...60) DC | 99.025.060.99

LED + Diode {+A1, standar polarity} (110, 220 DC | 99.025.220.99

LED +Vaaristor 6. 24V DOAC | 93.020.024.58

LED + Varissor (3860 DOAAC | 9302006058 f
LED + Varistor (110 240 DCAAC | 9902073058 x
RC circuit 1. 24 DOAAC | 9902 0.034.08 i
RC circuit (3860 DO | 9902006009 i
R circuit (110, 240 DCAAC | 9902073009 -
Residual current by-pass {110... 240V AC | 9902 8330.07 ..
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2030 18, v v, i e mkx v

95 SERIES

Socket and accessories for 40 series relays

SERIES

Scrawl, ot paned or 35 mm il mownt 95,55 (blus) | 95.55.0 blacky
For reday typs 4051, 40,52, 4051, 06D
Accessonias
Metal retiring cip 09571
Plastic retzining and releaze dip
{supphied with socket - packaging code SPA) 095013
Mesdules (see table Below) [T
05.55 Timer modules (zee table Eelow) BE3D
Approvals Shast of marker tags for plastic retaining and rebeasa dip
{accomding to typel: 95913, 48 tags, 6 x 12 mm, for CEMBRE thermal transfer
C€ &l P s
Technical dats
- Rated values 104- 250V
Dielectric strergth between coil and contacts (1550 ps) | 6EY
Protection categary P20
Ambient temperatune: °C | -25.. .+ 70 {see diagram LE5)
Wire strip length mm | B
Mawx wire siz= for 95.55 socket solid wire stranded wirs
mmé [ 2x (05,15 2x([05..15
BNG | 2x(31._18) 2x(21...18)
* For ourrents - 10 A, contact terminals must be connected in parallel (21 with 11, 3 with 14, 12 with 12},
With the relay 4051 the change-over contact will be 21-12-14.
L 95 - Total socket current v ambiont temparatura
.|
zm
T - -
5 o - A
e =
‘a . f' ?' = ]
L s
: B |2 Sle
T F i " o
[y
=l
LXK
- =
T
108
Bib saries timar meodulas
[12.... 241V ACDC; Bi-function: AL DV {005 5. 100k} BEB0L0L0ZA.0000
(110, 125} AC: Bi-functicn: Al, Dt [0.05 5_... 100 K BEDILE 100000
; [230. . 240 AC: Bi-huncticn: Al, Dt [0.05 5_.. 100 ) BEI0.E 1400000
B30 Appravals facconding to typet ([ I EL BB
00,02 coil indication and EMC supprassion modulas for 0555 socket
Diode (+A1, standard polarity) #6.._2200v DC | 99.02.3.000.00
LED {624 DCAC | 98.02.0.02459
LED 2B....600 DCAC | 99.02.0.060.59
LED {110.._2403% DCAAC | 09.02.033059
LED + Dhode: (+A1, standard polarity) {624 DC | p0.02.9.02409
LED + Dicede: [+A1, standard polarity) {28... 600V DC | 00.02.9.060.09
LED + Diicscie [+A1, standard polarity) {110..._2200V DC | 98.02.9.320.99
LED + Varistor {6..._24W DCAAC | 98.02.0.02458
LED + Varistor {2860 DCAC | 99.02.0.060.58
D Modules with LED + Varistor (110.... 240 DCAAC | 99.02.0330.58
ron-standard polarity  RC cincuit {624 DCAC | 98.02.0.024.09
(+AZ) on request. R circwit {2B.._60W DCAALC | 99.00.0 06003
AL circuit {110.._240% DCAAC | 00.02.0330.09
Residual cument by-pass [170.... 2400 AC | 98,028 73007
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Disjuntor Motor ABL Sursum
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JD Auspice Co. Ltd.

Tel: 02-2585-8780

Fax: 02-2505-8412

Maik: jd.auspice@msa.hinet.net
Web: hitp:/Aww _jdauspice.com
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ABL@)SURsUM

Technical Data

Motor Protective
Circuit Breakers MS
- with overload and

short circuit fripping Page
Motor Protective
Circuit Breakers BS 7
- with overioad tnpping Page
Transformer Protective
Circuit Breakers MST
- with overload and

short circuit tipping Page
Motor Protective Circuit
Breakers MSH (for AC motors)

overload and

short circuit tripping Page
Motor Protective Circuit
Breakers MSW (for AC motors)
- with overload and

short circuit fipping Page 13
Motor Protective Devices
for variable-speed
fan motors Page

Accessories Page

Motor Protective
Circuit Breakers MA Page

Accessories Page

Manual Motor Controller MA

e - Motor Protective Circuit Breakers

Accessories Page

Bz B0 808 2B B iERE
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Motor Protective Circuit Breakers

AsL@sursum MS

Overview

3 Insulated
flush mounting
enclosure
P41 or IP 55

Padlocking
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AsLsursum

Motor Protective Circuit Breakers
MS

Exandads

Mdaohanical anduranca =
Eladirical anduranca

Max oparating frequancy
Ambiant mpaaieg

ol ancicsed], M min.
enaioeo, ma jmin.

Fasisianca to machanical shacks
insiallaion position

Cross sooiion [1 or 2 conducis]
Torgus for berminal Sorews
- Main poncuckr

- Ausdlary condurior
- Aundliary contacd for bont mounting

Fariodd Impulss wistand voltaga Uip
Cvarvoliage catgony | Folulion kaval
Fated oparating voliaga L
Fiated cparating curant e

Fraguanzy

LAilzmiion catagory
{[EC B0B4T-4-1, DI EN BIMT-4-1, VDE DBE0-102)

Temparaure oampansalion
{raferanos values o VOE [ EC)

Temparaiure oampansalion
Ciparaing range

Powar ko Iniwat par path of asmant

Rated short girouit withstand rating |, M3
IEC 60947-2, DIM EM 60847-2, VDE i

Technical Data

|EC 60947, DN BN E094T, WOE 0SB0

0,1 1 108 swhching Cyies
30 swiiching cyckas [h
+EE°C -2 C
+4FC{-2TC

1Egf10ms

arvg, Im IF 41 anciosura wariical

1,0-Er; 075 - 41 (wilh fomula]
2 conductons difiering oy nat mora than 2 slzes

ny3

G0V AL

1,16 — 32 A accoming In saling rangs

AR highar hequenoias, Ma alecomagnatio ripping valuas rse by a fackr of abost
1.1 at 100 He; 1.2 2 200 Hr; 1,4 2t 800 Hx, 1.5 al 500 He

AC-3 man. 530 ¥

ECidarc

-2 C_4+65"C

oy min. =ating range 0,8 — 1,06W | by max:. soling ranga 1,5 - 26 W

Curmant limiticr
SBEMEIZ

TR reng e (A]

23aw 400w =0aw

Mo addional prolooiive davices neasded
ObE-1EA Inhermniy siabla for amy
salpcied shor cinoull curanis

oy (k&)
EDaV 23aw 400w

Mo addiional prolootive davioss nosded
Inharantly stabla for amy salociad short ciroull

ZE-G3A 3
A E 3
1E-32A o E 5

Ewfiching times at shor oFoull

minkmum command Sme 2 ms

opaning daky 2ms

opaning fima Tm=

CLNTEES
25
25 =]
2 100 =]
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Motor Protective Circuit Breakers

MS

AsLsursum

Technical Data

Back-up-protection M (if the short oirouit curment is higher than the short cinouit withstand rating of M3)

Faslad cumarm
0 -DEA
0,16 - 025 A
D25 - D4 A
D4 -DES A
aEa-14
1-184
15-254
25-4A
4-E3A
E3-10A

Eack-up Lusa (gL, ak] ()

0-18 4
18-204
-84
E-12A

Back-up-protection BS

Falad oument Fusa

1A}
04-n58s
0B3-1
1-18
16-25

1A]

m W e

BD

BD

Fatad cusmanl
]

2E-4

4-83
E3-10

d-18

ax

]

A0V 500V EQaV
Mo b kup fuse nacassary
Inhanan By stabia for any
saleciad shorl choull cuments
= 20
35 25
ED 35
8a ED 3k
aa (= 35
80 EZ B
aa EE B
80 B -]
Fuss Rated currant Fuss
) [#) )
L] 18-20 1]
L] 20-25 1]
25 x-32 1]
35

a2

'
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Motor Protective Circuit Breakers
MS

Dimension Drawings

—] g T" [—
e }_ HU§ A
¥ ) 2 8 1Sk
N ]> ‘l ;L
T, l ! v i
J__ ne . l = R 2
| IR S T, A -I 15
—at L AS
Insulated enclosure IP41 / IP55 MS.G41 / MS.G55
e,
. % kN
| §
J |l [ o
passitio 1o Intograte 1 MPCB v Sl %
2 2 sida mauntod aadlary |
contacts L]
y
U
k d flush nting
MS.F41/MS.F55 T "oaee
I D: \ =T
b= = .
A »--—L‘JF:—.}- - 2 1 | e
e = :
l .
i
Insulated enclosure with CEE plug Emergency-stop button MS.PT - PS.PS2
u

4 ik [ L
%% 2 g]fﬁ [,) i —E" —~ F:[[J- i I:j %
¥ __an - LLJ 1 _GB,I 1 Lﬁ ""“Mw; : W v e
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Motor Protective Circuit Breakers

AsLsursum

MNominal Rated Motor Currents

Mominal rated motor ouments for three-phase motors (reference values. for cage mions)

Lowest possible short cirouit fuse for three-phase motors. The maximum value is calculaied acconding 1o setting range.

The raminal ratesd motor curments aee valid for normal shree-phame motons

0,75

14
15

Mckr pawr rﬁcﬁvm Fusa 400 1.rI Fusa E00 W
ratod raiod ratod
molor  Smtup molr  Statup

ament  dinecl i cumeni  dinect ia cument
[T R = A A A A A A A
o7 = [T 2 - [F1] P B 017
o7 -] [T z [E1] 2 - 0,25
ar =) (%3 4 z oAl 2 S 0,33
o7 [ 1.4 4 2 0.8 2 - 0,28
or - 14 4 z [T:] A 2 nr
are [ 2 3 4 12 A 2 (1]
0,75 -] 27 10 4 15 A ! 12
0,78 T4 az 10 4 19 B [ 15
agt T4 45 10 3 25 B A 24
agt T4 63 18 1D LT B A 20
a8t e BT 20 10 5 10 i )
082 B0 1,5 25 18 5,8 16 10 53
[T [ 148 32 18 &5 20 10 3
[T B 19,6 32 5 11,3 5 18 ]
[T ar 26,4 &0 32 15,2 32 16 121
[T 8T 33 BD 40 T 40 5 174
a4 = 5 100 3 =3 3 a2 F=T
a4 B &3 125 BD 36 =] 40 oY)
a4 - b4 125 ] il BD ED =3
=3 (= [ 0 100 5 100 3 [*]
L= a2 "7 200 125 &8 125 ED 54
056 = 14 =0 10 1] 1B 100 &5
056 E: 173 =0 200 ] 200 125 ™
[ T 3 315 =0 134 200 16D 107
05 o Fr 0 315 18 =34 200 128
= T 43 50 0 196 FE 200 157
[ 3 i a0 500 F=1 400 =1 184
a7 3 485 [ -] 70 DD 35 24
[ &= [ a0 5] 40 Ei D0 7
[ 3 - - - 37 =0 E 340
a7 = 5 = = E44 EDD =1 438
028 B - - - 523 1000 EDD 54T
g8 &= - - - TED 1000 EOD E15
a8 ar - - - - - - -
[T ar - = = - - - =
&8 ar - - - - - -

with surface and inbernal suriace cooling with 1500 mirr 1.

Start-up direct  Stari-up current mad. & x nominal rated motor curment

L time mee. & 5.

YA Startup: Start-up ourrent max. 2 x nominal rated motor curnent

10

Start-up time man. 165
St motor circuit breaker relays ina line o 063 x
protectise nominal raled motor current.

Fuss

mold Etartup
d

uuuuhﬂ

aimlimalm

ik

m s

BHEER

8 Bmzm @E==E8

228 &

11

15
24

38

6.5

128

deae wBia

- ek
AL

almliralm

BHES

BEER

L]

i e e R

B R H

gema

25
160

s

AR

B30

Mominal rated fuse curents for YA starts ame also valid for theee-phase

motors with sEp ring rolors.
Use largar fusas for a higher ratsd ourent, star-up current andior = longar

stari-up mes.
TheI:Eh'ﬂ valid for “delayed-action” or "gl" fuses [DIN VDE DE3E)

Fior NH-fuses with aM charscteristio, fuss = nominal reted current is
L
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Motor Protective Circuit Breakers
MS/BS

AN &z s

funciions;

ﬂ'ﬂml‘l

400445 ¥

Mpuﬁ?igm
B0V

012

037

[T
(%5
1,1
£
55

125

185

BaOY

0,08
o1z
0,18

0,55
1,1
15

A

125
16
22

B B

The MS motar proleciive circuit breakers ofier optimal prolection for molors
and other loads up 0 32 &, due fo its high brealing capaoity with ssrongly
limited current.
Thg-euq.q:padmhpl'luﬂium sensitivity, isolaing and main swilch

4 ranges nominal rated curments from 0,1 up o 32 A
'I'I'EHPCH:-E:derdmduphE,ﬂ & 2t AD0V. Ranges > 8.3 A provide
a shorl cirouit withstand rating of & ki. The MPCEs ane iemperature
compensaled; the actuating ournent of the short circuit tip is 12 xk,.

e®. The ME motar prolective circuit breakers ars VDE-tested and UIL-approved.

Oparating
oursant

short circult
trip A}

RpiERepieguf!

IEC 80847-4-1, DIN EN 60847-4-1, VDE 0660-102

i

I

I A
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Botdo de Emergéncia ABB

AL Ik IR
mpree

PRODUCT-DETAILS

CE3T-10G-11
Machine Stop CE3T-10G-11

General Information

Extanded Product Type CEIT-L0G-L1
Product ID 15FASLA500RIDTR
EAM T3A20500308585
Catalog Description Maching Stop CEIT-L0G-11
Compact Maching Stop - Twistrekass - Musheoom - Green - Hon-Sluminated - Black
Laing Description plastic - IMOH+HIMC
Ordering
EAN TA2050030A585
Minimusn Order Cuantity 1plece
Cusstoms Tarift Humbar B53IEI00L
Dimensions
Produst Hat Width .03m
Produsct Hat Halght a0am
Produsct et Dopth / 0oTm
Langth
Produsct et Wisight 0032 kg

Container Information
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CE3T-10G-11

Package Leval 1 Units bag 1 plece
Packags Laval 1 Wideh oim
Packags Lival 1 Height 0.03m
Packags Laval 1 Depth / oim
Length

Packags Laval 1 Gross .02 kg
whaight

Emaronmental

RoHS SRS Folcwing EU Directive 2001/65/EL
Additional Information

Actustor Typs Musshocm
Bazal Matarial nfa
Block IHOHINC
Color Groan
Connection Type Screw Clamg
Function Twist ralease
Mumination Hon-ilsminated
Humbsr of Ausdiliany 1
Contacts HC

Humbsr of Ausdiliary 1
Comntacts MO

Produsct Hain Typs CE3T
Prodisct Hama Maching Stop
Prodisct Rangs Compct
Prodisct Type CE
RoHS Date DEIE S

Certificates and Declarations {Document Number)

clifus Cartificate UL_E496500- 20071030
Data Sheet, Technical 15FCISIOTCNR0L
Infrmation

Dasclaration of BCMT015-005451
Conformity - CE

Emvironmantal 15FCI5100900201
Informaticn

Instructions and I5FCISI01IMOA0L
Marials

RS Infcemration BCMTA0IS-H0S451

Classifications

ETIM 4 ECD02024 - Accessorks Tor control drouit dedoes
ETIMS ECOOZ034 - Emargancy STop complets
ETIME ECOOZ034 - Emargancy STop complets
ETIMT ECOCL02E - Push BUtion, complets
Object Classificasion 5
Coda

UNSPSEC 321500
WEEE Category 5, Smaill Eguig {Ho External Dimension More Than S0 cm)

(o]
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CE3T-10G-11 a

Categories

Low Voitage Procucts and Systems — Control Products — Plot Devices — Compact Range

»P%
v
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Motoredutor Nord

Intelligent Drivesystems

FLEXBLOG™" & MINICASE"
WORM DRIVES

Speed Reducer / Gear Motors

F1033 DRIVESYSTEMS
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FLEXBLOC™ & MINICASE®
—oneetReducers

FLEXBLOC™ and MINICASE® Worm Gears

NORD modular worm gear products cover 5 industry standard center distances from 31 mm-75 mm (1.2 In-3.0 In)
and range In torque capacity up to 3,779 Ib-In. This product offering comes in a varlety of standard, single worm,
and compound worm ratios ranging from 5:1 to 10,000:1. The product family consists of the FLEXBLOC™ (SI Serles)
worm with universal gear housing and the MINICASE® (SMI Serles) worm characterized by its smooth outer surface
design and Its separate footed and flanged gear housing. Exceptional modularity Is guaranteed by offering a
unified set of factory-stocked and easy-to-assemble accessory kits. This flexibility allows for a varlety of Input and
output mounting options along with a large varety of output shaft options. The FLEXBLOC™ and MINICASE®
worm gear products share many Innovative design features.

HEXR { +i1 i
[0 stocked worm-mod ACCESSOry Kits

niversal foot and flange-mou DUsINgs

ayed hollow-bore units with solid shaftkit:

adaptable to any mounting positio

arsal ol fill)

ISy to asse CCessO

oF sold f DUt 3s standard

ACCcommoagates

or Drakemoto

a35efnbDred

stox ed C-Face

Tom stocked parts

Mmoot

e

h-bodled foo

nount housings

Ve

DOre or one-plece

T as

standard

ot
ores

accommodate plug arts

ssem

0

NOto

ble accessories
soHd s 1

pgrat motoror o (emoto

7ed options possipie
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Product
—Features

Dual Pinion Shaft Bearings Worm Pinlon Gear Alluminum Alloy Housing

Two bearing supports main- Surfaced hardened alloy steel gears with Light weight, high strength,
taln accurate gear and shatt an optimized tooth form maximize gear optimal heat dksipation and
alignment, Isolate and pro- contact and provide long service life, natural corrosion resistance.

tect motor bearings, and pro-
vide smooth/quite operation.

Flange or torque-arm mount
optiors avaliable.

Worm Gear

Fine-grained bronze alloy
minimizes wear providing
maximum strength and

Input Configuration
NEMA, IEC and free Input
shaft designs are readily
avallable, Inmgral motor

mounting &  optional. durability.

Adaptation to servo motors

k possible,

Moator Coupling Output Shatt

Guarantees accurate motor Hollow bore and single-

sided or double-sided
shafted models are also
avallable,

shaft alignment, minimizes
fretting and provides a low
backlash / high strength
connection,

, y Output Bearings Ol Seals
Lt NN LUE Y  overstzed bearings provide high radial and Doutie-1ip oll seals provide

PR axal load capacities and long service life, extra sealing and protection
N agalrst the elements,

¥k

* Easy to assemble and disassemble.
* Eliminates fretting corrosion common to quill-mount Inputs.

* Malntains shaft allgnment and provides vibration-free torque transfer.
* Protects and Isolates motor shaft and reducer shaft bearings.

* Provides a stiff, high-strength, near-zero backlash connection.

* Reduces the chance of bearing, shaft and key fallures.
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Innovative
—esignFeatures

WHICASF® One Piece Housing
) NORD heavy-duty, one-plece housings are preclsely
Bearing 5eats machined to exacting standards. intermal reinforcements

further Increasa strength and rigidity. All bearings and
seal seats are contalned within the casting, eliminating
splits or bolt-on carrlers that can weaken the housing
and allow oll leakage. Bores and mounting faces are
machined In one step, producing extremely precise toler-
ancas— thus ensuring accurate positloning of gear teeth,
bearings and seals, and longer lfe for all components.

Increasaed torslonal strength and rigidity.
Ellmimates howsing splits and bolt-on carrlers.
Leak-free housing design.

L]
L]
L]
* Versatile mounting options and accessory kits.

Modular Construciion — ",

Easy-to-configure Input and ocutput accessories. T :
Intagral motor or motorized c-face units. \ - a
NEMA, IEC or solid shaft Input options. . . ™ =y
Footed, flanged or shaft-mount. . "ﬁ; . °F
10:1 helical pre-stage & compound assemblles. @ “h

Keyed hollow bore, solid shaft, and
bushing-kit options.

Factory Ol Filled

NORD factory-filled gear units allow for easy commis-
sloning of the gear unit and prevent damage caused by
dry start-ups. Each unit Is filled with a quality gear lubri-
cant that Is recognized by the Industry.

Malntence free / lubricated-for-life.
High-quality long-life symthetic lubricant.
UsDa H1 lubrcation readily avallable.
optional venting capabilitlies.
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nsdan
—Sealed Surface Gonversion

The MEW NSDr Sealed Surface Comverslon System offers a cost
aeffective walght saving alternative to stainless stesl reducers.
Through a revolutlonary process the reducer housing and Its com-
ponents are electrically catalyzed resulting In a surface comversion
atthe molecular level. NSD=m provides exceptional chemical, corro-
slon and abraslon resistance. The converted surface also becomes
extremely scratch reslstant as it becomes 6-7 times harder than the
orlginal aluminum alloy.

The MOk package Includes stalnless steel reducer hardware and
c-face gasket for the motor. Optlons Indude stainless steal reducar
shafting, smooth-bodled stalnless steel oface motors, and food
grade lubricants. NSDw s the Ideal package for many harsh en-
vironments Involving chemicals or wash-downs and areas where
sanitation and cleanliness are the highest prionty.

Avallable FLEXBLOC™ ; MINICASE®* worm Unlts with NSDu Conversion

SK15131 / SK1SMI31 | SK1SM0/ SK1SMIA0 | SK15150 / SK1SMIS0 | SK15163 / SK15MIG3
NASC Input X

NS6C Input x * X

N140TC Input X X X

rmclan System Package

+ Standard electrically catallzed reducer housing
and accessorles

Standard stalnless steel hardware

Standard C-Face gasket included

Housings surfaces are salf dralning

Food grade H1 synthetic lubrication (optional)
Stalnless steal output shafting (optional)

Stalnless steal C-Face Inverter duty motor

up to 10HP (optional)

* 3 ¥ear warranty when supplied with synthetic lube

el |5 Useful In Many Harsh Environments
{not lien e to but Inciuding)

Some of the Many Benefits of radas

Ellmimation of galvanic corrosian
surface corwersion 1s 1000% harder than paint

+ Cost effectlve altemate to stainless steel
+ Chemical wash down * Corroslon resistance
*= Damp andwet environments * Chip resistance
= Marlne / Coastal * Mon propagating from saratches or other blemishes
* Food & Beverage Industry * Highly Cleanable low frictlon surface
* Car Wash *  Non-porous
= Dalry # Lighter than stalnless
* Phamaceutical * Chemlcal resistant
& Water and waste treatment .
-
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FLEXBLOG™ & MINIGASE®

MEMA C-FACE COUPLING ADAPTER
For attaching skondard motors

Kt contalns:
+ Adapter fange

+ Coupll
. Nuhspu;g balts

2ZMND RECAUCTION

Helical 1001 gecr sat

Fits all size gearboess
Lifistimmie mﬂﬁc Ik bozant
Saaled unit

Kit contalns:

# Precimemblad unit
* Balts

SOUD INPUT SHAFT
Fits all size gearboxes
Lifetime lubricont
Zealed unit

KIt contalns:

+ Preamembled unit
# Balts

DOUBLE WORM ADAPTER
Mounts the SK151/SMIAT tothe input of

e larger SK151/5MI40 - SK15175MI75 fo
praduce a high reduciion double worm gear unit

Kt contalns:
+ Adapter flonge
+ Coupling
+ Shaft

“ b

HNORD C-FACE MOTORS & BRAKEMOTORS
3 phoss, 230/ 480, 40 Hertz
3 phass, 575V, &0 Heriz

Options:
+ Power off brake + Encoders
+ Mumerous brake options + Space healer
+ Tharmistor temperaiure sersors — + Canopy drip covers
# Thermostat temperciure sensors  # Encapsuloied windings
# Blowar fan + End b=l drain hales
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SOUD OUTPUT SHAFT

inch dmensians with standard

Plug irvke standard hollow shaft

Insidll on either side

Kit contains: oiptions:
+ Shaft + Dowble solid shaft
* Kﬂ’ﬁ

+ External srap ring

BS OUTPUT FLANGE
Multipls Ranges avallabls kr sach
slze gearbox. Aonge pllots are
canfered In sed bare.
Kt comtalns:

# Dia cost flange

+ Balts

SHAFT PROTECTION COVER
Seals shaft ard Safety profection from roting shafts.
Kit contalns:
* Cowar
* Bolts

FO-OT PLATE
Mounts to the boltom of the FLEXBLOCT™
fo provide dropn compatibiliby with
ATy Worm geor reducers,
Kt contalns:

+ Foot ploie

* Bolts

TORQUE REACTION ARK
For shalt mounting
Rubber shock absorber installed in attachment end.

Kt contalns:
= Torque arm
* Bolts

SHAFT BUSHING
Hallow shoft bushing for Increased bore Rescibility.

Kt contalns:
+ Bushings with set screw
 Kay

FIXING KIT
Optiona mounting devics that engages the
customer solld shalt tap and drows the end of he
shalt into conbact with the hollow bore snap ring.
Kt contalns:

+ Corbeon Stesl retaining washer and balt

* Spring loaded steel snap ring
# Plase cover
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—Ratings _—

RPM | [lb-m] | Input HP
3 350 584 | 3.56
5K 151 50 7z k] £00 | 2.00
SK 15MI 50 10 75 A6 | 214
12.5 40 637 50
3 17 | 770 70
20 BE 717 .30
o5 70 573 i
30 58 & N
A0 43 735 | 0.83
50 35 581 065
&0 75 646 | (.55
B0 37 503 | 0.4
100 8 540 | 0.3¢
SK 151 50/H10 50 EE thr 742 0.
SK 1SMI 50/HV0To60 T 18 [ @94 | 0.09
standard Worm Ratlos SK 151 50/31 150 [ 12 un?? [ 0.40
* 51 -100:1 single worm ratios. SK 15MI 50/31 s [ 04 T 7575 T G.11
* Upto 10001 with a 1021 hellcal pre-stage option.
+ Compound Unit ratios up to 10,0001 Type Rafio | Ouiput | Torque | Max
RFM [.:l—rl] Input HF
z 350 Udd | 6.0
Type Ratic | Quiput | Torque | Max SK 151 63 =2 5 5
RPM | [lb-in] | Input BF| | sk 1smi 63 10 7 86 | 371 ]
<K 151 91 5 350 204 30 125 A0 47 | 200
7.5 733 739 i) 5 17 77 1.07
0 75 230 | 0.80 20 574 | 907
SK 15M1 31 125 A0 212 0.61 L 70 05 72
5 17 | 257 | 0.46 | 30 58 416 84
20 BE 230 | _0.49 A0 a7 R g
25 70 221 .38 50 35 213 .00
a0 58 766 | .44 &0 70 15 ]
a0 a7 248 | 0.34 B0 27 D44 | (.40
50 35 230 | 0.27 100 18 074 | 0.57
&0 70 212 1023 | oo 50 o5 751 0.50
B0 77 05 | 0.8 | u
100 18 Bs [ 0.17 SK 15MI 63/H10 T T5Ed | 0.15
— _ - p— =K 151 53771 150 | 12 L 2007 | 0.83
o [I:-'ml ] |mputbp| |SKI1SMISI/3 FaresT e T 2707 [ 020
5 350 336 | 210
SK 151 40 ; Ratic O Max
75 | 233 | 380 | 1.60 Type uiput | Torque
10 75 | 377 24 RFM | [lb-m] | Input HP
SK 15MI 40 125 40 353 00 5 350 | 1735 | 10.36
15 17 FET 04 SK 15175 75 7337 | 2071 | _B.41
70 [T} 208 | 077 10 75 | 2000 | 42 |
75 70 372 | 0.60 SK 15MI 75 12.5 4D [ 1912 | 477
1 447 | 0.67 3 17 | 2336 | 5.1
40 47 407 | 0.5 20 BE 2168 | 3.65
0 35 81 0.41 o5 70 T008 | 270
40 70 354 | 034 | 30 58 1929 | 2.7
B0 77 397 | 0.97 A0 47 7212 | 2.9
15nnu ! 5& 21 Wu'aa 0 35 2082 o
C g &0 70 056 ]
S, ! =
% CRE
SK 151 40/31 =
SK 15MI 40,31 0.06 SK 151 75/40
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Motor
—Hhatings

Motor Snecifications g W g cc
Imverter duty * TEFC =

synchronows speed 1200rpm @ &0HZ * 4-pole = Three-phase
1.15 Service Factor = Continuous Duty = 40°C Amblant

up to 32007t Elevation * Class B temperature rise

Class F Insulation

230/460M or 200-208U or 575U - 60Hz

Power Speed Matar Type (Frame)

Thgl A | [pm] Integral NEMA C-Face
0.16 .12 1700 63 5/ &3 S/4-GEC
0.25 018 1680 63 U4 &3 L/A-GEC
033 0.5 1710 D 71 S/A-GEC
05 037 1720 71 U4 71 UA-GEC
0.75 055 1710 B0 5/ 80 S/4-56C

1 075 1650 B0 L4 80 L/4-GEC

230/460U* or 575U - 60Hz |Energy Efficient (EPAC) ()

Powier Speed Motor Type (Frame)
Thpl kWl | [rpm] Integral NEMA C-Face
1 0.75 1750 B0 LHA B0 LH/4-56C
1 0.75 1750 B0 LHY B0 LH/4-143TC
1.5 1.1 1740 o0 5HY 00 5H/4-145TC
2 15 1745 a0 LHA 00 LH/4-145TC
E] 2.2 1765 - 100 LH/4-182TC
5 3.7 1770 - 112 MH/4-184TC
* Comsider a gear unit with MEMA C-face input
+ 208-230/ME0V Rating Possible Erakemotor with Fan

230/4608* or 575U — 60Hz |[Premium Efficient (E1sA) ()

Power Speed Motor Type (Frame)

[l [kW] [rpm] Integral MEMA C-Face

1 0.75 1750 80 LP/4 80 LP/4-55C

1 0.75 1750 80 LP/4 80 LP/4-143TC

15 11 1740 o0 5P/ 00 SP/4-145TC

F] 15 1745 o0 LP/4 50 LP/4-145TC

3 2.2 1765 * 100 LP/A-182TC

g 17 1770 * 112 MP/4-184TC Encoder Optlon

* Consider a gear unit with MEMA C-face input
+ 208-230v460V Rating Possible
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L, L L [standant)
L BR {Brakemubor]

’
]

e

DIMENSIONS
A B ] E F O QA i} UH
SK 151 31 3.15 2.48 1.57 213 1.73 382 3.82 0.625 0.4625
SK 151 40 3.04 3.07 197 276 234 4.78 4.69 0750 1.000
SK 151 50 472 3.62 236 315 274 567 5.14 1.000 1.125
SK 151 63 567 4.4] 2.83 3.94 335 &85 &.22 1.125 1.4375
SK 151 75 &F77 512 339 4.72 3.54 8.08 7.87 1.375 1.9375
Metric Shaft available
NEMA G-FAGE DIMENSIONS
48C 5&C 140TC 180TC
Byailable cC Available CC Available CC Byailable cC
SK 15131 X 1.50 X 1.8¢ - -
SKE 15140 X 1.4& X 1.%3
5K 151 50 X 1.4 X 1.93 -
5K 151 63 X 1.4é X 1.93 X 3.06
5K 15175 X 161 X 1.61 X 2.14

NEMA C-FACE GEARMOTOR DIMENSIONS

ERC-6351 SC-T150 [ SEC-BOSA-LH-LP ( 140TC-20L-LH-LP | 140TC-GOLH-LP | 180TC-10OLH-LP (1807C-112MH-MP
L LER L LBR L L ER L LBR L L BR L L BR L LER
SK 15131 FEF | 978 | 844 (1072 246 [ 1198 [ 246 [ 11.98 - -
5K 15140 FE7 | 978 | 844 (1072 246 [ 1198 [ 246 [ 11.98 [ 10.00 [ 13,95
5K 151 50 FE7 | 978 | 844 (1072 246 [ 1198 [ 246 [ 11.98 [ 11.00 [ 13.95 - -
5K 151 63 FEF | 978 | 44 (1072 246 (1198 [ 246 [ 17,98 [ 1000 [ 1395 [ 11.97 | 15.57 - -
5K 151 75 - - B44 (1072 246 | 1198 | 946 | 11.98 | 11.00 | 1295 | 11.97 | 1557 | 13.56 | 17.24
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MINIGASE®

QA L irtaredard) & L iriadardl
Tbrakanciod | erskarre=zon
@ @ Pees
¢ '!il!' J"[I:JJ { aeiil L
I m 3 3
Motorizel frp——
G-Face Reducer
GEARBOX & SHAFT DIMENSIONS
A B D E F o Qn u UH
SK1SMI31 | 3.27 3.54 1.57 2.56 2.95 3.54 3.82 0,500 0.625
SK1SMI40 | 378 472 2.09 315 3.94 4.53 460 0.750 1.000
SK1SMISD | 472 472 2.48 315 3.94 5.24 514 1.000 1.125
SKISMIED | 5.47 531 2.95 3.94 433 6.34 6.8 1.250 1.4375
SKISMITS | 677 B.69 3.54 512 5.51 7.94 787 1.375 1.9375
NEMA C-FACE DIMENSIONS Mo Shoftovaloble
48C 5&C 1407C 1801C
Porcilabla oc Available o Punilable fve Arwalabls oc
SK 15M1 31 X 1.50 X 1.89 . ;
SK 15MI 40 X 1.46 x 1.93
SK 15MI 50 X 1.46 X 1.93 . .
SK 15MI 63 X 1.46 X 1.93 X 3.06
S 15MI 75 ; . X 1.61 X 1.61 X 216
INTEGRAL GEARMOTOR DIMENSIONS
&35/1 71541 BOS/L/SH,/LH/SP/IP| FOSH/LH/SP/LP T00LH/LP 112ME/MP
L LER L LER L LER L LER L LER L LER
SKISMID31 | 7.57 | 978 | B.44 | 1072 | - -
SK1SMID40 | 759 | 979 | 844 | 072 | 931 | 11wz | - .
SK 1SMID 50 B44 | 1072 | 931 | 11.83 | 1084 | 1380
SK 1SMID 63 . . . . 831 | 1183 | 1084 | 1380
NEMA G-FAGE GEARMOTOR DIMENSIONS
SEC-635L | SGCTISL | SGC-BOS/LLH-LP | 140TC-B0L-LH-LP | 140TC-30LH-LP | 1B0TC-1OOLH-LP |180TC-112MH-ME|
Lo Jueer | 0 Juse| o |uer | v Juer | © e | 1t | uer | 1 | 1Em
SK1SMIZ | 7.57 | 078 | 844 [1072| 946 [ 1198 | 948 | 1198 | - }
SK1SMI4D | 7.57 | 978 | 8.44 |1072| 946 [1198 | 948 | 1198 [ 1100 | 1395
SKI1SMISD | 7.57 | 978 | 8.44 |1072| 946 | 1198 | 948 | 1198 [ 11.00 | 1305 | - .
SK1SMIG3 | 7.57 | 978 | B.44 [1072| 948 | 1198 | 248 | 1198 | 1100 | 1295 | 1197 | 1557 | - .
SK 15MI 75 B.dd [1072| 946 |11.98 | 9.46 | 11.98 | 11.00 | 1395 | 11.97 | 15.57 | 13.56 | 1726
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Product
—Ouennew

UNICASE™ SPEED REDUCERS

.
o
i

HELICAL IN-LINE

- Foot or Flange Mount

- Torquea up ¥ 205,000 lk-n

- Graar rafios — 1.82:1 o over 300,000:1

NORDBLOC® 1 HELICAL IN-LIME

- Foot or Flange Mount

- Torque up to 24,550 |b-in

- Gear ratios — 1.88:1 fo over 370:1

PARALLEL HELICAL CLINCHER™

- Shatt, Flange or Foot Mount

- Torque up to 797,000 lk-n

- Geaar ratios — 4.24:1 o over J300,000:1

SCP SCREW CONVEYOR PACKAGE
- Shatt, or Flangs Mount

- Torque up b 53,100 |b-in

- Geaar rafios — 4.32:1 o over 1500:1

RIGHT ANGLE
HEUCAL-BEVEL 2-5TAGE

- Foot, Flange or Shaft Mount
- Torque up o 5,840 |bin

- Gear ratios — 4.1:1 fo 72:1

RIGHT ANGLE HELICAL-BEVEL

- Foot, Flange or Shaft Mourt

- Torque up fo 283,000 lkn

- Gaar ratios — 8.04:1 o over 300,000:1

RIGHT ANGLE HELICAL-WORM

- Foot, Flange or Shaft Mount

- Torque up to 27,585 |b-in

- Geaar rafios — 4.40:1 o over 300,000:1

HIGH PERFORMANCE
MOTORS & ERAKEMOTORS

INVERTER/VECTOR DUTY

- Sandard ar Enangy Eficlant

- Integral, NEMA or Meic IEC
- 1/6 10 250 hp

OITeST SErvICE

UNICASE™ SPEED REDUCERS

MINICASE™ RIGHT AMGLE WORM
- Foat, Flange or Shaft Mount
-Torque up 1o 3,540 Ibin

- Gaar ratios - 5:1 ko 500:1

FLEXBLOC™ WORM

- Modular bolkon options
-Torque up 1o 4,683 Ibin

- Gear ratios — 5:1 ko 3, 000:1

MAKXDRIVE™ LARGE INDUSTRIAL
GEAR UNITS PARALLEL HELICAL

- Modular bolkon options

-Torque wp 4o 2,027,000 Ibin

- Gaar rotios - 5:1 o 1,600:1

MAXMDRNVE™ LARGE INDUSTRIAL
GEAR UNITS HELICAL-BEVEL

- Modular bolkon options

-Torque wp 4o 2,027,000 Ibin

- Gear ratios - 5:1 ko 1,600:1

NORDAC
AC VECTOR DRIVES

SK200E FANILY

- Deceniralized, high performances
- 380-480V, 3-phass to 10 hp

- 200-240V, phase fo 5 hp

- 200-240V, 14phase fo 1.5 hp

- 100120V, 14phase fo 1 hp

SKS00E FAMILY

- Compact, high performancs

- 380-480V, Jphass, to 50hp
- 200-240V, 3phass, to 15hp
- 200-240V, 1-phass, to Ihp
110120V, Tphass, to 1.5hp
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Resisténcias Ceramicx

Ceramic elements
Ceramic trough elements
Ceramic hollow elements
Ceramic flat elements
Cerami edison screw elements

42

Product Guide

Quartz elements

Quartz elements
Panel heaters
Single tube quartz heaters

Quartztungsten/ halogen tubes
Reflectors and projectors
Fast IR

Accessones

¥ resitec’

Mo
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AW CERAMICK (8

CERAMIC TROUGH ELEMENTS
Useful wavelength range 2 to 10pum

(FTEFHTEAITE] are industry standand curved ceramic
inframd heaters wsed in a wide range of industrial,
commercial and domestic applications. These solid
cast elements corsist of 3 high temperature ReCrAl
reststance alkoy embedded in 3 spedally formulated
ceramic body allowing operating temperatures up D
FErCard a maximum porver of 10000 FTE Model
iy

FTE Full Trough Element, Smdad Wanages 500 J50W J00W 400 SO0W £50W 0N 500W. Sandad ‘aliage BN, Average weight %

7_"&,'_'-

E ¥ 'Jﬁﬂ
& I

QCE Cruarter Curved Element LFTE Large Full Trough element,
Sandad Wattages WOW  1S0W. Sandad Watages WOOW  TH00W.
Sandan Salage BN Evesage weight 7y Sandad 'ialtage BV, Average weghtd3g
'r'-' 245 Ll
: ¥, 1 jﬁ.
'-‘:I ji[n] B

- m
1]

I
S (€

3 resitec
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- |'l— HEATIMNG UF CURYES —II'-I—CC'C'.

NG DOWN CURVES —I1

Healingup eseling dosn aurves bassdeon FE stz of senagesurie:
tamperaure with mindfaredtharromser 2t & anemisy f 09

00 (elment mountsd inan ok edsteel eflecion R )
700
HTE aTE
a0 — SOOW | TSOW | - - -|LFTE 1500W
— | 5 - — | LFTE 1000W
510 — | BIOW | IS5W
— | SOOW| XSOW| 135W | - O3S0
40 — | 40| oW - — | E 150
— | I50W| 115W
20 — | W | FTEL-AN 1000
00
103 .
o
‘Wamage oW 1500 300 A00W 00w S T 1000w
Mean st e mg mC 4057 430°( 55 B T
M povwer dendny S’ 15 kwim Wewm® | 24 kwi J0wwm? LT 45 ki B0 kW
Radant Walt dendtyat10em | Q10Wm" 026 W 048w’ | CE% W 1H Wi

e

Easzdontestsef aerme axfae tavperdure wih minforedtheamomazretatmemks ity of il % glerent monizdinan dlominizzd sed refletog Rd)

(e

Wamag

Mean sfae wrpeame
M pavweer denaty

Badant Wamt dendtyat 1 lwm

W 1500 pleel ) P ] 315N oo
H1°C 4057 4407 57 86 [ %1
1 kwm® T8 kW M’ J0kwim? 9 kW B0k’
(6 W 0.6 W IRELT

Eazdonteds f penge arfxetemprane wih an nfred hemoretr seat anem sty of 0095 (slement moundinan dumnizds sl efeder, FAS)

Wamage 5w 1500
Mean sface wrpesatm 5157 T
Mt paweer dendiy Bwe | s0owm’
Radiant Wam dendnyat 1 mm (RELT
c € Eazdentests efienige arfxetempratue with annfred thermraretr sgtatan ety of 095 (skment and el eflector, BAS)
FTEL-LN Full Trough Element Long - Long Nedk,
Srandand Wattage 1000
Srandard Valrage 2300
e i -
I : ¥ . .
pa = Ce
Ml cimeruio m Tolerancesagaly
w I‘"_E_ _'.S_it_E_l_Z' (eramioe W

142



Politécnico de Coimbra | Instituto Superior de Engenharia de Coimbra

Sensor Panasonic CX-412E

Panasonic

L1132 | Comnept PHapiidiio Sangor CIC-00 WerE | Aol Cantoby | |ngapirigl Doviy: | Pampgorn o

CX-412 | Compect Photoelectric Sensor CX-400 Ver.2

el B r L
' Pooark: o [ 2
) Pkt Emmpst Fhurississhls Bemar
Coinlle Tirx-inanlong wnaing rgs]

— ok R Dampist Fhokabarbis Saascr OF-0H Yk
v preciemt. [ — [T P S A p———"
Spac Dwiall

Ax of Eplesbar 11, 2018
i vl el ol B preivaly e sl e ke
[ ] |
T | 2o
L L1} ]
i mriing ey sl NG D, FoHE Cincth
Naiag Mg 1P SLEIET
A o AT b o e cp—— il
Banaing clianl ek ol ey [opiiemal] ane Bl o clianl of BRILES nam L0 I
fming meurell ol ok e b slnberdesl
Hysbarasin -
o LE e N I o el
By vellapn = It 57 Do)l o e ' G Ml P 90 I o el
Erritier: 20 el or e
Cuamin corumlion PHCHAE 1A
L s
gt . — Iurnl:.n;T- F‘ il wral O
-mm!“-h Pt 450 et ik sl 'Iﬂwh [mki
e, ik curenl}
Dl opmration Bulickelils wilwr Light-08 or Derie0N
Uitk it el [
Fpre B 1 mmor .
e ha | |
Cxvetion Ixdower e o e st o o )
e LEDHglin Uy urnier sl Ighl meshaml monii o ainlie cel
iliny rireive
acxn oo it ik ivininiro’ e or-Ealeindi i)
[ whm i [ ]
e e o
. .'.; L e 2 bl L
Suniabieall, i Meinicioh pirminilin’) -
o
Pyalwotion T (Y
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e Mrson. purmacenie. bivieslessrch rumisdes jepte=detel] prinipen| =G Slege. g cd=3imedus g cd=1Shanal p mi=-Tis.. 18
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Accsssories
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Part Nl ME-EXES
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Sensor Sick GTB6-P1211

°
<
.
=
P
o
<
w
-
B
-
E
«
@

l

GTB6-P1211
G6

SICK

BARREIRAS DE LUZ MINIATURA Ssnsar Inteligencse.

146



Politécnico de Coimbra | Instituto Superior de Engenharia de Coimbra

GTE&-P1211 | G&
BARREIRAS DE LUZ MINIATURA

Informagtes do pedido
GTBG-P1211 1052440

Dartraz versdas do sparslo @ ecezzorics

Figern pods zer difwrsmis

CE M-
[Proem) X

Dados tecnicos em detalhe

Caracteristicas

Princiipic do sensor, detecgio Sensor oe huz da refkxdo, SUpresES0 do fundo
Dimensoes (Lx Ax P) 12 mam x 31.5 mmi x 21 mm

Forma da corcaga (saida de lus) Ratargular

Distincia de comutagao max S mm ... 250 mm

Distancia de comitagio 35 mem ... 140 mm

Tipo de lux Luz varmaiha izl

Emizzor de uz LED PinPoint &

Tamanho do porto de luz (distincia) & & mm {100 mm)

Comprimento de onda 850 nm

Ajuste DEpothe da Jusio Mmeoanioo, 5 vt

' Dizjesc w zar dutectaca com 50% de keminczidads (om baze no pedris brancs, DIN S033),
T ik il rrichim: 100,000 b m Ty m #35 "CL

Mecanica/sistema elatrico

Tenzao de aimentacio wvoc_sovoc Y
Ondulagao residual FETL =

L \alorazfimits nm aparnciic sm rede prossgide contrs curseciruitos mis. B A
% Mz pode wstar wcime oo sbaine das ssleninciez Uy,

2 G carga.

* Emn cuze des Ly = 24V, 1 mikcx w 50 mé.

5 Tarrpo da fencionaments do zinl com carge Shmica

% Com propercie sombralu 10
T Mz dabrar o cabo ze sl aztier  cma Sempsenrturs ssaie de 0
- Zaz pr dux comtrm imrziee de pékox Uy,

mE-Ert-h:l:-hmmmltH-ﬁ-im
1% 0w Smiclar protegiciaz comie zoeczmene & surts-cieui.
L Es b ihckmcia de terperwturs mpcz mpee +L 10 "L

S cixta Shaeat cnlles | 2000010 1T RN
Bajaitc 3 2 Feragbac cem oviza privic

147



Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

GTBE-P1211 | G&
BARREIRAS DE LUZ MINIATURA

Graw de protecao
Temperatura ambéente, operagio
N* arquive UL

oma®

PHP

ComutagSo por sombra/luz
Salacionavel, com oomuitaclo por sombre/e
Uy - (= 3 V¥)/apros. OV

% 100 ma ¥

cozsps

1000 H: T
Cabo, Zfos, 2m !
PvC

0,14 mm2

-35 =g _ 455 "¢
40 T . +TD "C

MRHH.E348458 & NRKHT EZ48458

“wmmmmﬂwmmmmsk

% Ko pods sxier mcime cu skmi dez obsrancies Uy

S
) Em cuze de Uy = 24 ¥, 18 mix = 50 mé

mﬁmhhﬁu—m*ﬁ-lm:—#-ﬂuﬂh

) Corm proomio sormboyle 1L

nﬁnﬂmruﬂuuﬁm-mmﬁ-hhﬂ "C.

LT - dot coire i

B = Ertrucaz & zuiduz protedidaz i solandede moera.
mﬂ-hwmm-:urmdmh

1 Ereybifiduds d termpertors wpiz wuzss +/-10 "L

Classificagbes

ECH@== 5.0
ECM@== 514
ECH==< 8.0
ECh@==s 6.2
ECH@ss T.0
ECh@== BD
ECh@ss B1
ECh@== 9.0
ETIM 5.0

BAS08-13 13127 | Sam datty Sheat onllas

Bujeitn 3 stwragies zam avizs privic

2TITOS0

2TITOS0d

2TITOS0

2TITOS0d

2TITOS0

2TITOS0d

2TITOS0

2TITOS0d

ECOOZT1D
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GTE&-P1211 | G&
BARREIRAS DE LUZ MINIATURA

ETIM 8.0 ECOOZTIO

Ezquema de conexao

Curva caracteristica

=122

% of serming dstanoe
25

20 3

/wm
15

/ 100K
10

s/

| S S0%

& -

ﬂ |
4] 50 G 1% 2006 2XHO A
(197) (394 (S91) (TET) (US4 (1181)

[Distance ;n mm {nchi

(@) Otjeto com rmiss3o Ga 90% (com bace no branoca Standand DIN SO33)

& Distancla de comutacdo sobra cinza, remissSo 18%
3 Distinoia de comutago Sobre prein, remizs3o 6%

S cixta Shaeat cnlles | 2000010 1T RN
Bajaitc 3 2 Feragbac cem oviza privic
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GTBE-P1211 | G&
BARREIRAS DE LUZ MINIATURA

Tamanho do pento de luz

GTEE
@88 @58 @53
mli m]n [GETT]
g
o
=5 1 0 1
wa 150 250
(187 (A H] [
[+ 4"

Al dmereiaore IR e Jre)

Grafico de distancia de comutacso

GTEE

@

@ 1 1

& _

a 200 300
(T&T) (11&1)
D maanec 2 bin v (lanechy)
Sarniin ra g e [ s i e

T} Dbjeto com remiz=So de 90% (oom baza no branoo Standand DIN 5033}
§ Distinola do comutag3o sobre cinza, remis=3o 18%
3 Distinda de comutagdo sobre prebo, emis3o 0%

Oppoes de ajuste
Opgio de configuragso

@ LED indicador, varda: tancsSo de alimentagdo stva
@ LED Indicador amarsic: status recepao luminesa
B Alste de sorsiblliidada: potenciGmeto

DOIBM-LE 1127 | Sam it Sheat onllas EEHSOR S FOTDELETRIDNS | SHOK 5
Bujeitn 3 stwragies zam avizs privic
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GTB6-P1211 | G6
BARREIRAS DE LUZ MINIATURA

Desenho dimensional (Dimensdes em mm)

X pazy
LS o

LTS

Y=

5
&
i
!

RSN

.

%
=g
07 | 3pam 153
mm L mry

1) Bimo do sistiema option, recepbor
&) Elmo do sisiema optioo, emissor
@ Furos de montagem M3
E LED indicador verde: tans3o de almantaclo stha
# LED indicador amansic status recepcao eminoss
# Comutador luz / combras L = comutagio por uz, [ = comutas 3o por sombra

Aceszorio recomendado
Chtrn varztaz do mperelhe & scezzsnez
Descricdo resumids Tipa N* der awrbigio:
Sictemaz de fieagSo univerzsiz
) Bloco de aparts para 3 Txag@o de sersorms G @ W10 nas barmas nedondas de 10 mm, BEF-KHEISGD 20TS0ED
_-.'.F- Tixacao da abé mo mex. 4 mm de sspessura de chapa, Aluminio (Dlooo de Thacdol, Apo
: ‘1.--' Imcxidavel (camtonaira de Nxagso), Bloco de fkaglo com dispositive para TEeg3o de bar-
ras redondas, camonalra de fixagso, mataral de fixagao
Camoneiras e placaz de fixagso
.ﬂ Ao InoxidSval [ 14301) EEF-WHN-GD 2082505

ProtecSo do aparelho [mecSnica)
. Ao Inoxidavel 1 4300 (SWE 3041, manga de potecesn de 3 Mm oe aEpessra para G, EEF-5G-GE01 2063044
] e Agn Inoxidavel 1,430, nol matena de el

Dinfragma

Diafragmas longitudirais de renhus, rannuras verticals, larguras das ranhuss L0mm,  BEF-SLIT MASH-G0 2075254
n 2 pagas, preto. Aluminia, Diafragma de ranhura (2 unidades)

e dota She-w online | TDLSIG-1Y 1123
Sujedto 3 aFeragbec oem sviza privic
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Tela Transportadora

Process pad Comveyor Befts

Tedhnical dstachest

PTFE Mesh 30-89 Glass 4x4 Brown Ammeraal Beltech

Artide code- FPROSD0D0T

General information

Prochect growp Feak Products

Eedt consiruction

Fabwic tension layer Flreglass

Color beige

Tharactevistics

Food Grade (FG) ] Accarding: yes

Amti-static (AS) i

Tedhnical dats

Bedt thickmesx 0.76 mm 0,03 in

Wiight 0.47 kgim? R

FTFE comtent %

Dypey ating tessper ature cartinuou fromdto =73/ 260 *C =584 f 500 °F
short fromito =73/ 300 *C 0947572 °F

Eelt length masmum 100000 mm 3937.01 in

Bedt winith ssandard 3200 men 125.58 in
maximum 5000 mm 196,85 in.

Fabwication

Recommensded splic: method Peak Products

Aeitional informaticn

The information applies at appro. 20 *C (68 *F). Keep the beft tension 1o a practical working minimum for maximuem belt and machine ife.
Store loose and wrapped in plastic. The allowable product temperature may vary. Consult our specialists & cate of guestions or remarks.

I OF CONE UL CivElOQTaT, T PR L I o 1o inaeaion Tin Sate spiacet thar inclacisd ie pesvica | m;mm-cm Radiliny for e incomect e of e show nmsd infomuasan
Subgect 10 The Gnen R R condions of T AR 2eery, I Sppied iy 1 openming rompanies, e ol otes pefomed - naryican mercere 3 freed ey -

& Arrecasl ishech HO1 inghn A4 locifact macremieg T3 e 100 Frresd mecnecey J6 e 1040 Fagm i1
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Interruptor Telegrom Calibre 1

INTERRUPTORES DE LEVAS O-I

INTERRUPTORES DE LEVAS O-1

T A 16l25132140

: ﬁ.'ri 12 3 4567 & % WM 12 13 W56
Interruptor trascuadro ira12¢ 7 e PSS -

e

[1- 000 15]
[T 00075 =
[T - 00033
[T 00040 !
1x .
2 x
iox
4 x
5 X
1 ¢l
;o b S
8 x
: x @
. - - B o x
informacién tecnica (€ [T (W EAL
3 nox B
cokar Eam—— Iz
Segun JEL 60944 poriom :
UL508 - CAN/CSA C22.2N=14
Sagqun EC 600473 e 5 Tz Tan
L] 25 32 ] E] Dimensiones (mm)
wm 600 600 600 600 {
“Fansitn da mpuisn Ui & 0
Ua 415V ACZTA 2 [ 20
Inienzidad g ampea AT B ISV ACZZA 2 5
Uoa1sv ACIEA 0 z En 2 #ia 42 pa TEIm= WRAT
Imtansidad de coroceoubo condidonal A 1 o=
olgs A 3 3 i !
Podar de corta A 160 200 256 [ERE L -1 -
Intansidad do ot duacen [ 5g) X 500 650 800 & -
Drrackon Macanica iconforma 3 noma, Oty valonas consultar) 10000 10000 10000
‘Conducton fighda da ot . a6 286 Fri) Eng [
Condeciorn fiadtde da cobm e Ind Ind 3 L
S4gun ULS08 - CAN/CSACIZ TN 14 6 5 Tz H1
L] A 6 25 Iz
[= Wac 600 600 600
2N HP 5 15 10 15
Potancs de ampioo AC 4BV HP L] 15 20 =
000 HP 0 15 F 5
Condicionss nomMakas da sarvicka:
-S40, 2.000 m. an
Inchestrtakes) 060
T4, ACTIAY ACTIA:
EEE msos 100 201 301 a0 50 603
L 464 605 T4E B9 1032 174
TETE HI 496 638 78 922 W64 16
HZ 755 B95 1E,7 1178 1321 W&3
L 498 673 B4AE W23 M98 1373
TIZTH Hl 53 TS5 B8 1055 13 MO
H2 7BE 963 1132 1313 M88 &3
‘o P Mayor INRoRTRIcion de @5t Sark: Cresorios, ver pag 34-31 |esquemss, var pag 3443
b0 114
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Termopar RS Pro

%

Datasheet

IEC Mineral Insulated Thermocouples with Threaded Pot
Type ‘K’ with threaded pot & tails —310 stainless steel or Inconel® Alloy 600 sheath

\__/

# Mineral insulated Type ‘K’ Thermocouple

= (Choice of 310 stainless steel or Inconel® Alloy 600 sheath

= Highly flexible, sheath can be bent/formed to suit many applications and processes

= [.5mm diameter fast response option, other diameters include 1.0, 1.5, 3.0 & 6.0mm
= |[nsulated hot junction

* Probe temperature range -40°C to +1100°C

* M2 x 1.0mm fine pitch threaded pot seal (200°C)

=  MB& locknuts available as an option (see below)

#* 100mm tails, PFA twin twisted 7/0.2mm, colour coded to |EC 584

ENGLISH

Specifications

Sensor type: Type ‘K’ (Nickel Chromium/Mickel Aluminium) to IEC 584

Construction: Flexible mineral insulated probe with 310 stainless steel or Inconel® Alloy 600
sheath with MBS x 1.0mm fine pitch threaded pot seal & tails

Element/hot junction: Single element, junction insulated from sheath (offers protection against spurious
electrical signals)

Termination: 100mm PFA twin twisted 7/0.2mm tails, +green/~white colour coded in
accordance with [EC 584

Probe temperature range: -40°C to +1100°C »1.0mm diameter
-40°C to +750°C — 1.0mm diameter and below

Pot seal rating: 200°C

RS014/0E16
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310 stainless steel: Good corrosion & oxidation resistance to suit a wide range of processes, satisfactorily

operates in sulphur bearing atmospheres

Typical applications include brick & cement kilns, glass industry, heat treatment & annealing furnaces, power

stations, flues, heat exchangers etc.

T/C Probe
Dia. (mmj)
05
0.5
05
05
10
1.0
1.0
10
1.0
10
15
15
15
15
15
15
3.0
3.0
30
3.0
3.0
3.0
45
45
45
45
6.0
6.0
6.0
6.0

KHKRHHRKHKRH:RHH:KHHRKHRKHHRHH%

Probe
Length (mim)
150
250
500
1000
150
250
500
1000
1500
2000
150
250
500
1000
1500
2000
150
250
500
1000
1500
2000
150
250
500
1000
250
500
1000
2000

+Positive
tail wire
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green

-Negative
tail wire
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White

Allied
code
J0644208
70644209
J0644210
70653318
70653304
70653305
70653308
J0B41611
70653309
70653307
J0641663
J0641664
JoB41612
70641613
70653310
70653311
J0641665
J0641666
J0641614
J0641615
70653312
70641616
70653315
70653313
70653314
J0653317
TJ0B41667
J0641668
J0641617
J0641618

RS order
code

444-1231
444-1247
444-1253
T87-7866
TET-7822
T87-7826
787-7835
219-4359
787-7838
787-7832
228-7445
228-7451
219-4365
219-4371
TET-7841
T87-7844
228-7467
228-7489
219-4387
219-4393
TET-7E4B
219-4416
787-7857
787-7850
TET7-7854
787-7863
228-7495
228-7502
219-4422
219-4438
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Inconel® Alloy 600: Excellent oxidation resistance to 1100°C {not suitable for sulphur bearing atmospheres
above 550°C)

Typical applications include heat treatment processes, annealing furnaces, chemical reactors, man -made fibre &
synthetic material production, steam boilers, paper industrny etc.

T/C Probe Probe +Positive -Negative Allied RS order
Type Dia. (mmj) Length (mm) tail wire tail wire code Code

K 05 500 Green White T0e44211 444-17609
K 10 1000 Green White Toe41619 219-4450
K 15 500 Green White T0641620 215949466
K 15 1000 Green White T0e41621 2194472
K 30 500 Green White 70641622 2154488
K 30 1000 Green White T0641623 2194404
K 3.0 2000 Green White Tog41624 219-4501
K 30 3000 Green White 70644335 455-3750
K 6.0 1000 Green White 70641625 2194517
K 6.0 2000 Green White Toe41626 219-4523

Optional M8 x 1 fine pitch threaded Locknuts:

Brass:

_—
Thread Allied Code RS order code
Brass ME x Imm F0651753 762-1162
Stainless Steel:

~— s,
» -
'J"

Thread Allied Code RS order code
§/5teel M8 x 1mm JOE51761 Te2-11B7
RS014/0E16
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Stainless Steel Compression Glands — Parallel, Tapered & M16 Thread
(BSP, BSPT, M16)

(B5F poraiiel auompie - 381-7362, soe below for other sizos) (B5PT topared exampls — 286-787, sea bafow for other sizas)

Thermocouple inswallation fittings

To suit a wide range of mineral insulated and other probe type sensors offered by RS

Male in-line stainless steel compression type with nut & olve

1/8", 1/4", & 1/2" BSP parallel or BSPT tapered threads available. 1/2" M16 thread also available.
Suits 1.0mim, 1 Smm, 3.0mm, 4.0mmi, 4 Smm, 6. 0mm 8 0mm, 1/8", 1/4" or 3/16" probe diameters
Stainless steel locknuts also available (see below]

B5F Parallel:

Type Thread 5ize Thread Type Suits Probe @  Allied code RS order code
StfSteel 1/a" BSP Parallel 1 Ormm J0E54828 B0A-7975
StfSteel 1/a" BSP Parallel 1 .5mm 70643728 381-7334
5tfSteel 18" BSP Parallel 3.0mm 70643725 381-7340
5tfSteel 18" BSP Parallel 4.0mm JOESTTEL B39-9566
5tf5teel /8" BSP Parallel 4.5mm FOESFTES B39-9569
5tf5teel /8" BSFP Parallel &.0mm 70643730 381-7356
StfSteel 1/a" BSP Parallel 1/a" 110-3476
StfSteel 1/a" BSP Parallel 1/a" JOE577E2 8399557
StfSteel 1/a" BSP Parallel 3f16" JOE577E3 8399563
5tfSteel 14" BSP Parallel 3.0mm 70643731 381-7362
5tf5teel 1/a" BSP Parallel 4.5mm FOES7TE6 B39-9572
5tf5teel 1/a" BSFP Parallel &.0mm 70643732 381-7378
StfSteel 1/a" BSP Parallel 1/a" JOESTTET B39-957%
StfSteel 1/a" BSP Parallel 316" JOESFTTS 8399547
5tf5teel 1/3 BSP Parallel 3.0mm J0657788 8399579
5tfSteel 12" BSP Parallel 4.5mm FOE57791 B39-9588
5tf5teel 1/2 BSP Parallel &.0mm 70643735 381-7407
5tf5teel /2 BSFP Parallel 8.0mm JOE57FTES B39-9581
BSPT Tapered:

Type Thread 5ize Thread Type Suits Probe @  Allied code R5 order code
5tfSteel 18" BSPT Tapered 1_0mm J0654831 B04-7984
RS014/0B16
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5t/Steel
St/Steel
St/Steel
St/Steel
St/Steel
St/Steel
5t/Steel

St/Steel
St/Steel
St/Steel
St/Steel
St/Steel
5t/Steel

St/Steel
St/Steel
St/Steel
St/Steel

M16
St/Steel
St/Steel
St/Steel

1/8"
1/8"
1/8"
1/8"
1/8"
1/8"
1/8"

1fa"
1fa"
1/a"
1/a"
1/a"
1/4"

1/2"
1/2"
1/2"
1/2"

1/2"
1/2"
1/2"

BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered

BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered

BSPT Tapered
BSPT Tapered
BSPT Tapered
BSPT Tapered

M16
M16
M16

Stainless 5teel locknuts also available:

—

Thread

5/Steel 1/8" BSPP
5/Steel 1/4" BSPP
5/Steel 1/2" BSPP

Allied code RS order code

J0651755 T62-1180
F0651760 T62-1184
T0651762 T62-1193

1.5mm
3 .0mm
4. 5mm
6.0mm
1/an
i/a"
3f16"

3 .0mm
4. 5mm
6.0mm
1/an
i/a"
3f16"

3 .0mm
4 Smm
6.0mm
8.0mm

3 .0mm
6.0mm
8.0mm

F0637825
T0636461
JO63TEI6
JOE5FTE2

FOE57793
FORSTTI

70643733
FORSTTIE
70643734
JOESFTET
FOE5FTE5
FOE57730

JORSTITIT
J0637E2E
70637829
FOE5FTE0

FOESTEND
JORSTFTIE
JOE5FTEE

286-743
158610
286-759
8399591
110-447%
8359554
B39-9597

381-7384
B39-9604
381-7350
B39-9608
8399601
B39-9585

B39-9541
286-TBY
286-793
B39-9550

B39-9617
B39-9610
8399614
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Brass Compression Glands — Parallel, Tapered & NPT Thread

BSF, BSPT & NPT

Thermocouple installation fittings

To suit a wide range of mineral insulated and other probe type sensors offered by RS
Male in-line brass compression type with nut & olive

1/8" & 1/4"BSP parallel thread to suit 1.5, 3.0, 4.0, 4.5 & 6.0mm. 316 also available.
%", %" & 1/8" BSPT tapered thread to suit 1.5mm. 3.0mm, 4.5mm, &.0mm, 1/8" & 3/16"
Brass locknuts also available

BSPP Parallel:
Type Thread 5ize Thread Type Suits Probe @  Allied code R5 order code
Brass 1/a" BSP Parallel 1.5mm JOE5FTES 839-9496
Brass 1/a" BSP Parallel 3.0mm 70643725 3817277
Brass 18" BSP Parallel 4.0mm FOESTTEE B39-9450
Brass /8" BSFP Parallel 4. 5mm FOE5TT6E B39-9500
Brass 1/a" BSP Parallel &.0mm JOE5776E 8399507
Brass 1/a" BSP Parallel 316 JOESTTET 8399503
Brass 14" BSP Parallel 3.0mm 70643727 381-7306
Brass 1/a" BSFP Parallel 4. 5mm FOESTFTTO B39-9519
Brass 1/a" BSP Parallel 316 JOE5FTES 8399513
BSPT Tapered:
Brass /8" BSPT Tapered 1.5mm 70637822 286-715
Brass 1/a" BSPT Tapered 3.0mmi 70637823 286-721
Brass 1/a" BSPT Tapered 4. 5mm 70637824 286-737
Brass 18" BSPT Tapered &.0mm FOESFTTI 8399529
Brass 18" BSPT Tapered 1/8 FOESFTTL 839-9522
Brass /8" BSPT Tapered 316 JOESTTT2 B39-9525
Brass 1/a" BSPT Tapered 3.0mm JOESTFTT4 8399531
Brass 1/4" BSPT Tapered &.0mm JOESFTTE 8399544
Brass 1/a" BSPT Tapered 1/4mm JOESTTT6 B39-9538
Brass 1/a" BSPT Tapered 316 JOESTTIS 8399535
Brass 1/3 BSPT Tapered &.0mm JOE577EL 286-771
NPT
Brass /8" NPT 1.5mm FOE57FTEL B39-9553
Brass locknuts also available: Thread Allied code RS order code
Brass 1/8" BSPP FO651756 T62-1171
Brass 1/4" BSPP F0651757 762-1174
# . Brass 12" BSPP 70651758 762-1178
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Interruptor Diferencial Hager CDC440P

Ficha tecnica de produto

CDC440P

Inter. dif. 4P 40A 30mA tipo AC 4M

Aurguitecturs

H*© de polos 4P

Tipo de pdlos 4P
Modo de fmgao Calha DiM
violtagem

Tensao estipulada de resisténoia ac choque 4000 Y
Corrente ebictrica

Sensibilidade difesencaal M maA
MesistEncia s ondas de choque: 0,25 kA
Pader de fecho e de corte 3l A

Caornente condicional de curtocirouito atribuida Inc de G kA
aomdo com EM G100E-1

Corrente [ temperatura
Caornenie pominal 3 -15"C 404
Cormmie nominal @ -30°C 408
Caornenie atribuida a 0°C 404
Cormenie nominal a 1072 408
Correnie nominal & -107C 40 A
Correnie nominal 3 167C 408
Correnie estipulada a 20°C a0A
Cormmie nominal a 267C 408
Cormenie nominal a -257C 408
Cornente estipulada a 20°C 404
mlemﬁmludaa&i“ﬂ 40 A
Cormmnie estipulsda a 40oC 404
Cormenie estipulada a 45%C 404
Cormmie nominal a 5°C 408
Cormenie nominal a -57C 408
Cornente estipulada a s0°C 404
Cornente estipulada a 55°C 404
Correnie estipulsda a GO°C A0A
Cormenie nominal a GE™C 408
Correnie estipulsda a T0°C A0A
Poténdcia

FabEnoia total dissipada em i GEW
Disparador

Dispano rapido (Short time) nam

ResistEncia

H® de manobras eléctinoas am oicles 0]
H*® de manobras mecanicas A0

Camacnziea: somicas rujors o modticscbe som avize prkes:
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Ficha tecnica de produto

CDC440P

Dimensdes

Frofundidade produlo instatado T mim
Altura produto instalado L3 mm
Largura produte instalado TOmm
Dimenstes da construcso (DM 430000 1
Instalacha, Montagem

Tipo de clip de fixagsos sobre calha DIN para aparelhasmetalico

modulares

Tipo de ranca alta para produtos modulares
Desmontabilidsde mfenor para aparedhos modulares

nac aplicavel
nao

Elevada desmontagem para produios modulares NS
Equipamento

Acesnoriiavel nam

Tipo selectvo nam
Padries

feafio EM G103E-1
Drirectrva Eurcpeia WEEE em conformidade
Seguranca

indioe de proteogan 1P IFZ0

Tipo de proteocia diferencial AC
Condigbes de utilizagho

@rau de poluigdo de acordo com a 1EC GIGGE § IEC z

oo4T-2

Altinude 00 ™
Temperahss de smazenamento -56a70"C

Camacnziea: somicas rujors o modticscbe som avize prkes:

161



Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

Disjuntor Hager NFN104

Ficha tecnica de produto

NFN104

NFN104

Disjuntor 1P 4A C 6/10kA TM

Fosicyo do newtro
Himmea de polos protegidos
Tipo de pélos

Curva

Conectividede

Sem neufro

TP
TP

slmhamento dos bormes inferiores para aparelhos
modulares
Almhamento dos bormes superiones para aparelbos
modulares

Termmnais alinhados

Tenmmal alinhado

ek
Tipa de tens3o de alimentacao AL
Tensda alternada estipulada de uhlizagao 230400 V
violtagem
Tensao estipulsda de isolamento B0 W
Tensan estipulsda de resisténoia ao chogque GO0 W
Corrente ebéctrica
Poder de corte extipulada 230V 501 1 G kA

Foder de corte asignado lon a 240 AC de aoordo com G ke

IEC 00901

Fode de corte de sorvigo confonmes ENGOIS0 G kA
Pdo limife em c.a. 2300 | EM GOO47-2) 10k&
Pdo Oitima em oo, 2400 (NF BN G004 7-7) 10k&

valor nivel mingmax de funoionamento magrEbos em 5110 In

altemada

valor do nivel min/max de funcionamento magnetics 715 In

em DC

Walor rivel mingmax de funoionamento termico em 1,13 1,45 I
altemada

valor do nivel minmax. de funcionsmento EBrmico 1,1371.45In

eam DG

Camacnziea: somicas rujors o modticscbe som avize prkes:
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Ficha tecnica de produto

NFN104

Corrente [ temperatura

Corrente nominal @ -157C 400 A
Correnie nominal @ 3070 B0 A
Corrente atribuida a 0°C A4G0A
Correnie nominal 3 10°C 44T A
Corrente nominal 3 -10°C 400 A
Cormenie nominal @ 2570 412 A
Corrente nominal @ -257C EI10A
Cornenfie estipulada a 2050 44
Cormenie estipulsda a 3550 IOTA
Cormente estipulada a 4050 ET4A
Cormenie estipulada a 455G 3G A
Cormente nominal a 5°C 450 A
Corrente nominal @ -57C ATIA
Corrente estipulada a 505 3ATA
Corrente estipulsda a 558 333 A
Cormenie estipulada a G0°C BITA
Cormente nominal @ GE'C 300 A
Cormmmie estipulada a 70mC 05 A

Carnenie atribuida a 0°C de acordo com IEC GIFMT-2 B4 A
Correnie nominal 2 10°C de soordo com |EC GOE47-2 1A
Correnie nominal 3 -107C de acordo com 1EC GIG4T-2 BGIA
Caorrenie nominal 3 15°C de soordo com |EC GO947-2 02 A
Caornenie nominal 3 -157C de acordo oom 1EC GD947T-2 6T5 A
Correnie nominal @ 200C de soordo com |EC GO947-2 400 A
Caornenie nominal 2 -207C de acordo com IEC GD94T-Z BOGA
Corrente nominal a 257C de soordo com |EC GOO4T-2 475 A
Correnie nominal 3 -257C de acordo com 1EC GIG4T-2 EOT A
Caorrenie nominal 3 3070 de soordo com |EC GOO47-2 461 A
Correnie nominal 3 35°C de soordo com |EC GO947-2 440 A
Correnie nominal @ 40°C de soordo com |EC GO947-2 432 A
Correnie nominal @ 4570 de soordo com |EC GOO47-2 416G A
Corrente nominal @ 5°C de acordo com IEC GOO4T-2  B2TA
Cormenie nominal 2 -57C de soordo com IEC GOMT-2 552 A
Correnie nominal 3 507C de soordo com |EC GO94T-2 4 A

Cornenie nominal 3 55°C de soordo com |EC GO947-2 303 A
Correnie nominal 3 GOFC de soordo com |EC GO947-2 360 A
Correnie nominal & GE°C de soordo com |EC GOO47-2 34T A
Corrente nominal a 707G de soordo com |EC GOO4T-2 3208

Al
de o de

cCoeficients de cormece 3o do disparo magnebion 3 11

100l k=

Coeficients de cormece 3o do desparo mageetoon 3 12
Z00IkE

Coeficiente de cormeop3o do dispano magnéton 3 15
4001k

cCoeficients de cormece 3o do disparo magnebion 3 1

GO k=

Coeficiente de cormece 3o da comrente nominal para 2 1

aparehhos justapostos

Coeficiente de cormeop 3o da oomente inal para 3 096
aparchhos justapostos

Coeficiente de cormecg 3o da comente nominal para 4 € 0.9
& aparelhos ustapostos

Coeficiente de cormece 3o da comente nominal para & DES
aparehhos justapostos
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Ficha tecnica de produto

NFN104

_—

FabEnoia discipada por palo IG2W

FabEncia activa maxima dissipada por palo de soordo 3 W

oom norma de produto.

Faténcia total dissipada em M 2G2W
I

N® de manobras eléctnoas am ciclos 4000

M® de manobras mecanicas D

Dimensdes

Frofundidade produto instalado TOmm

Altura produto instaladoe &3 mm

Largura produto instalsdo 17,5 mm

Instalacha, Montagem

Tipo de conexso para proditos modulares oo parafuso

[mdrio de aperio MM

Tipo de olip de fixagao sobre calha DIM para aparelhos plastion

modulares

Tipa de tranca alta para produtos modulares nao aplicavel

Tipo de higagio infernor para aparelhos modulares: Tenmmnal Boonnesct
Desmonitabilidsde mfenor para aparebhos modulares  simo
Elevada desmontagem para produtos modulares sim

fAudaptado para montagem encastrada Sim
Ligagio

Pasicss das gaiolas a montante para a entrega abertos
Pasicis das gaiolas a jusante para a entrega abertos
Sengan max de ligagdo dos term. a usanie. byapbes a 1,75 mm®
parafuso, proabo flexivel

Capacidade de igagao de termnans de parafuse a 1/25 mam™
montante com oabo flexivel

Seogio de bgacso dos bomes a jusante com /35 mam®
parafusos, em caba rigido

Sengan de bgacao dos bomes a montante ocom 1,35 mam™
parafusos, em cabo rigido

Equipamento

Acessonavel sim
Padrées

o EM GO0-1, [EC GOM4T-2
Directiva Eurcpeia WEEE em conformidade
Sequania

indioe de proteogao 1P IFZ0
Condigbes de utilizagho

@rau de poluicdo de acordo com a 1EC GIGGE F IEC z

Goo4T-2

Classe de imitag3o da energea 1"t 3

Altinsde 000 m
Temperahsa de amazenamento -26a 00 "C

Camacnziea: somicas rujors o modticscbe som avize prkes:
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Ficha tecnica de produto

NFN104

Temperahsa de calibragao 60 "C

Camacnziea: somicas rujors o modticscbe som avize prkes:
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Disjuntor Hager NFN116

Ficha tecnica de produto

NFN116

NFNT16

Disjuntor 1P 164 C 6/10kA TM

Fosicyo do newtro
Himmea de polos protegidos
Tipo de pélos

Sem neuiro

TP
TP

Alsnhamento dos bornes inferores para aparelt

modulares

Almhamento dos bomes superiones para aparelbos
modulares

R isti Sectri

Tenmnal alinhado

Tipo de tensao de alsmeniagso AC
Tensao alternada estipulada de whilizsgao F30y400 V
voltogem

Tensan estipulada de isolamento 00V
Tensao estipulada de resisténoia ao chogque GO0 Y
Corrente ebéctrica

Poder de corte estipulado 30V 5001z Gha

Fode de corte asignado lon a 240 AC de acorde com G ka

BEC G001

Fader de corte de sarvipo confonme ENGo0 G kA
P limife em c.a. 2300 | BN G0947-2) T0ka
Pdo Oitima em oo, 2400 (NF BN G004 7-7) 10k&

valor nivel mingmax de funoionamento magrEbos em 5110 In

altemada

valor do nivel minmax de funcionamento magnetioo 716 In

em DG

Walor mivel mingmax de funsonamenbo iEnmico smo 1,13 1,45 n
alternada

valor do nivel minmax. de mcionamento Ermico 1,1371.45In

Comcicrzicar smicas rujonm o modiicsclo som aviso pries
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Ficha tecnica de produto

NFNT16

Corrente [ temperatura

Corrente nominal @ -157C 19,75 A
Correnie nominal @ 3070 HLE A
Corrente atribuida a 0°C 105 &
Corrente nominal 3 107C 1776 &
Corrente nominal 3 -10°C 1937 &
Cormenie nominal @ 2570 16,46 A
Corrente nominal @ -257C LA A
Corrente estipulsda a 3050 0GA
Corrente estipulsds a 3500 1553 &
Cormente estipulada a 4050 1504 &
Cormenie estipulada a 455G 14,54 &
Cormente nominal a 5°C T8 &
Corrente nominal @ -57C TO0E A
Corrente estipulada a 505 1402 &
Corrente estipulsda a 558 1340 &
Cormenie estipulada a G0°C 1291 &
Correnie nominal a G C 123z A
Cormenie estipulada a 705G 1LTA

Caornenie atribuida a 0°C de acondo com IEC GIFMT-2 21,21 A
Correnie nominal 2 1070 de soordo com |EC GOO4T-2 20 A&
Correnie nominal 3 -107C de acordo com 1EC GIG4T-2 2211 A
Caorrenie nominal 3 157C de soordo com |EC GOO47-2 19,79 A
Caornenie nominal 3 -157C de acordo oom 1EC GD94T-2 F2.54 A
Correnie nominal @ 200C de soordo com |EC GO947-2 193 A
Caorrenie nominal 2 -207C de acordo com 1EC GD94T-2 2297 A
Correnie nominal a 257C de scordo com 1EC GOO47-2 10,79 A
Correnie nominal 3 -257C de acordo com 1EC GIG4T-2 2330 A
Caorrenie nominal 3 3070 de soordo com |EC GO947-2 10,26 A
Correnie nominal 3 35°C de soordo com |EC GOO47-2 1T.72 A
Correnie nominal @ 400C de soordo com |EC GO47-2 1717 A
Correnie nominal @ 45°C de soordo com |EC GO947-2 1057 A
Corrente nominal 2 5°C de acordo com IEC GOO4T-2 M TE A
Cormenie nominal a -57C de soordo com IEC GNMT-2 2166 A
Correnie nominal 3 50°C de soordo com |EC GO047-2 1G4

Correnie nominal a 55°C de soordo com |EC GO947-2 1530 A
Correnie nominal a GOFC de soordo com |EC GO947-2 1474 A
Correnie nominal a GE°C de soordo com |EC GO947-2 1406 A
Correnie nominal a 7000 de scordo com 1EC GOO47-2 13,36 A

Al
de o de

cCoeficients de cormece 3o do disparo magnebion 3 11

100l k=

Coeficients de cormece 3o do desparo mageetoon 3 12
Z00IkE

Coeficiente de cormeop3o do dispano magnéton 3 15
4001k

cCoeficients de cormece 3o do disparo magnebion 3 1

GO k=

Coeficiente de cormece 3o da comrente nominal para 2 1

aparehhos justapostos

Coeficiente de cormeop 3o da oomente inal para 3 096
aparchhos justapostos

Coeficiente de cormecg 3o da comente nominal para 4 € 0.9
& aparelhos ustapostos

Coeficiente de cormece 3o da comente nominal para & DES
aparehhos justapostos

Comcicrzicar smicas rujonm o modiicsclo som aviso pries

167



Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

Ficha tecnica de produto

NFNT16

S

Faténcia dissipada por polo 2G2W

FabEncia actva manima dissipada por polo de scordo 365'W

omm norma de produto

FabEncia total dissipada em i FEEW
I

N® de manobras eléotnoas am ciclos 4000

H® de manobras mecanicas 000D

Hmensies

altura produto instalade 3 mm

Largura produto instalsdo 17.5mm

Instalagho, montagem

Tipo de conexso para proditos modulares oo parafuso

[ndrio de aperio MM

Tipo de olip de fixagao sobre calha DIM para aparelhos plastion

modulares

Tipo de ranca alta para produtos modulares nao aplicavel

Tipa de ligacao inferior para aparelhos modulares Tenmanal Boonnesot
Desmaontabilidsde mfesor para aparebhos modulares  =im
Elevada desmaontagem para produtos modulares sirm

fAdaptado para montagem encastrada sim
Ligogio

Fosicyo das gaiolas a montante para a entrega abertos
Fasicda das gaiolas a jusante para a entrega abertos
Seoglo max de ligacso dos term. a bgagies a 1725 mm®
parafuso, proabo flexivel

Capasoidade de igacso de termanais de parafusn a 1,725 mam®
montante com oabo flexivel

Sengan de bgacso dos bomes a jusant= com 1,35 mam™
parafusos, em cabo rigide

Seopao de bgacso dos bomes a montante com /35 wmam®
Equipaments

Acessomavel s
Padries.

o EM GO0-1, [EC GOM4T-2
Directiva Europeia WEEE em conformidade
Sequania

indioe de proteogao 1P IFZ0
Condigbes de utilizagho

@rau de poluigdo de acordo com a 1EC GIGGE § IEC z
Goo4T-2

Classe de limitag3o da energea 1"t 3

Altrtude TR
Temperahsas de amazenamento -26a 00 "C

Comcicrzicar smicas rujonm o modiicsclo som aviso pries
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Ficha tecnica de produto

NFNT16

Temperahsa de calibragao 50 "°C
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Autdémato

SIEMENS

Data sheet 6ES7214-1BG31-0XB0

SIMATIC S7-1200, CPU 1214C, compact CPU, AC/DCirelay,
onboard /0: 14 D1 24 W DC; 10 DO relay 2 A; 2 A1 0-10 V DC, Power

supply: AC 85-264 V AC at 47-63 Hz, Programd'data memory 75 KB

* Programming package STEP 7 V11 5P2 or higher

Rated value {AC)
= 120V AC Yes
= 230V AC Yes
permissible range., lower limit (AC) aav
permissible mnge, upper limit (AC) 264V
# permissible range, lower limit 47 Hz
= permmissible range, upper Emit B3Hz
Causment consumpion (rated value) 100 mA at 120 WV AC; 50 mA at 240V AC
Inrush curment, ma. 208 at 4V

Cwtput current

BEST214-1BG31-00EB0 Subject to change without notice
Page 17 0arzar2ma @ Copyright Siemens
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for backplane bus {5 V DC), max. 1 600 mA; Max. 5V DC for SMand CM

Encoder supply

L]
]
=

Permissible range: 204V 1o 28.8V

Power loss, typ.

o
:
i
&
i

=
=

=

i
|

=

= integrated 75 kbyte

» expandabile Mo

= integrated 4 Mbyte

= present “fes; maintenance-free

» without battery Yes
fior bit operations, typ. 0085 ps; § nsuchon
fior word operations, typ. 1.7 ps; § msinecion
fior floating point anithmetic, typ. 2.5 ps; | mstruction

CPU-blocks
MNumber of blodks (total) D8s, FCs, FBs, counters and timers. The madmum numbser of
‘addressable blocks ranges from 1 to 85535, There is no

= Mumber, man. Limited only by RAM for code

Diata areas and their retentivity
Retentve data area (indl. timers, counters, flags), 10 kbyte

||

= Number, mas. 8 kbyte; Size of bit memory address area

* Inputs 1 024 byte
& Dutputs 1 024 byte
« Inputs, adjustable 1 kbyte
* Dutputs, adhrstabie 1 kbyte
Mumber of modules per sysbem, mas. 3 comm. modules, 1 signal boand, 8 signal modules
BE5T214-1BG31-0xB0 Subject to change without notice
Page 2iT 0823219 © Copyright Siemen
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# Hardware dlock {real-ime) fes

# Backup time 480 h; Typical

# Deviation per day, max. 60 simonth at 25 *C
Mumber of digital nputs 14; Integrated

» of which inputs usabide for technological &; HSC {High Speed Counting)

functions
Sourcesink nput es

all mounting positions:

— up to 40 *C, max. 14

= Rated value (DC) 24v

» for signal 0" 5V DCat1mA

» for signal =1~ 15V DC at 2.5 mA

= for signal ™17, typ. 1mhA
fior standard inputs:
— parameterizable 02 ms, 0.4 ms, 0.8 ms, 1.6 ms, 3.2 ms, 6.4 ms and 12.8 ms,
selectable in groups of four
—at™0" o ™", min. 02 ms
—at"0" o ™17, max. 128 ms
fior intermupt nputs
— parametenzable fes
fior technological fumctions
— parameterizable “fes; Single phase - 3 at 100 kHz & 3 at 30 kHz, differential: 3 at
B0kHz & 3 at 30 kHz
» shielded, max. 500 m; 50 m for technolegical functions
» unshielded, max. 300 m; fior technological functions: Mo
Mumber of digital outputs. 10; Relays
Short-cinouit protection Mo, to be provided extemally
® with resistive load, max. ZA
= on lamp load, max. 30 W with DC, 200 W with AC
707 1o 1", man 10 ms; max.
® ™1™ 1o 07, mase 10 ms; max.
BES5T214-1BG31-00B0 Subject to change without notice
Page 3/7 08329 @ Copynight Siemens
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= of the pulse outputs, with resistive load, max. 1Hz

# Number of relay outputs. 10

# Mumber of operating cycles, max. mechanically 10 million, at rated load voltage 100 000
« shielded, max. 500 m

= unshieked, max. 150 m

g
8
5

kA

Mumber of analog inputs

* Voltage Yes
«0wm+10V fes
* Input resistance (0 o 10 V) =100k ohms

100 m; twisted and shielded

:
!

g
";f
g
[0

Mumber of analog outputs

Analog value generation for the inputs

» Resolution with overrange (bit including sign], 10 bit

.
# [ntegration time, parameterizable fes
# Conversion time {per channel) 625 ps

# 2-wire seqsor fes
1. Interface
Interface type PROFINET
Physics Ethemet
solated fes
automatic detection of transmission rate es
Butonegotiation s
Autocrossing es
= PROFINET 1D Controller es
Supports proiocol for PROFINET 10 s
PROFIBUS es
BES5T214-1BG31-00B0 Subject to change without notice
Page 4/7 08329 @ Copynight Siemens
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5

= TCR/IP Yes
= TCF/IP fes
» [50-on-TCP (RFC100E) Yes
= IoOP Yes
* supported Yes
# LIser-defined websites s

]

= MODEUS

Communication functions

* supported fes
® 35 Server Yes
# as client fes
Test commissioning functions
# Statusdcontrol variable es
= Varables Inputsfoutputs, memony bits, DBs, distibuted 1/0s, timers,

|

= Forcing fes

* present Yes
Integrated Functions
Mumber of counters B
Coumniting frequency {counter) mao. 100 kHz
Freqguency measurerment fes
controlled positioning Yes
PID controller es
Mumber of alarm nputs 4

Potential separation

= Potential separation digital inputs 500V AC for 1 minute
# between the channels, in groups of 1

= Potential separation digital outputs Relays

# between the channels Mo

# between the channels, in groups of 2

BE57214-1BG31-00B0 Subject to change without notice
Page 57 08rzar2ma9 © Copynight Siemens
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Permissible potential difference
between different circuwits 500V DC between 24 V DC and 5V DC
EMC
# Interference Immunity against discharge of Yes
sigtic electnicity acc. o IEC 61000-4-2
— Test voltage at air dischange aRV
— Test voltage at contact discharge GV

# Interference immunity on supply lines acc. to Yes
IEC &1000-4-4
# [nterference immunity on signal cables acc. to Yes
IEC 61000-4-4

= on the supply lines acc. to [EC 61000-4-5 Yes

# |nferference mmunity against high-frequency Yes
radiaton acc. to |EC 61000-4-6

» Limit class A, for use in industrial areas Yes,; Group 1
» Limit class B, for use in residential areas “fes; When appropriate measures are used to ensure compliance
with the limits for Class B according to EN 55011

Degree and class of protection
Degree of protection acc. to EN 60529
= [P0 fes

Standards, approvals, certificates

CE mark fes
CSA approval s
UL approval fes
cULus fes
FM approval s
RCM (formerty C-TICK) Yes
Marne approval s

Ambient conditions

= Fall height, mazx. 0.3 m; five Bmes, in product padcage

& [T, -20°C

- max. B0 *C

# horizontal installation, min. -20°C

# horizontal installation, mas. [
BEST214-18G31-00B0 Subject to change without notice
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= vertical installation, min. =20 *C

= vertical installation, max. 50°C

- min. -40*C

- man. 70°C

= Oiperation, min. 795 hPa
# Oiperation, max. 1 080 hPa
+ Storageftransport, min. B60 hPa
# Storageftransport, max. 1 08D hPa
= Installation altitwde, min. =1 000 m
= Installation altitude, max. 2000 m

= Operation, max. 95 %; no condensation

# Vibration resistance during operation acc. to 2 g (mfs7) wall moamting, 1 g (m/s™) DIN rail
IEC &DD68-2-6

# Operation, tested acconding to IEC G0068-2-6 fes

= tested according o IEC 60068-2-27 “fes; |[EC 68, Part 2-27 half-sine: strength of the shock 15 g (peak
wvalue), duration 11 ms.

» 502 at RH < 60% without condensation 502 < 0.5 ppm; H25: < 0.1 ppm; RH < 60% condensation-free
Configuration
Programming language
—LAD fes
—FBD Yes
—5CL es
» adjustable Yes
Width 110 mm
Height 100 mm
Depth 75 mm
Weight, approo. 4559
last modified: OBMS2019
BEST214-1BG31-00B0 Subject to change without notice
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Ecra Tactil

SIEMENS

Data sheet GAVE647-0AA11-3AX0

SIMATIC HMI KTP400 Basic mona PN, Basic Panel, Keyftouch
operation, 47 STM display, 4 gray levels, PROFIMET interface,
configurable as of WinCC flexible 2008 P2 Compact/ WinCC Basic
V10.5/ STEP T Basic V10.5, contains open-source software, which is
provided free of charge see enclosed CO

General information

Product type designation KTP400 Basic mono PN
Design of display 5TN
Screen diagonal 38in
Display width ¥6.8 mm
Display height 576 mm
Mumber of colors 4 Grayscales
= Horizontal image resclution 320 Pixel
# Vertical image resolution 240 Pixel
= MTEF backlighting {at 25 *C} 30000 h
= Backlight dimmable Mo

Control elements

= Fumnction keys
— MNumbser of function keys 4
BAVEEAT-DAAT1-3A000 Subject to change without notice
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— Mumber of function keys with LEDs o
= Keys with LED Mo
* System keys No
» Numeric keyboard fes; Onsoeen keyboard
# alphanumeric keyboanrd “es; Onsoeen keyboard
= Design as touch screen s
Mounting position wertical
Mounting in porirait format possible s
Mounting in landscape format possible es
mmaximuem permissible angle of indination without s
extemnal ventilation

|
i

Type of supply voltage DC
Rated value {DC) 24V
permissible Ange., lower limit (DC) 192V
permissible mnge, upper limit (OC) 288V
Cusment consumption (rated value) o1A
Starting current inrush Mt 05 A=

Active power input, typ. Iw

T
A
&
|

Processor type RISC 32 bat

i

i

g
i

Memory available for user data 1 Mbyte

1

* Hardware clock {real-ime) Mo

# Software clock Yes

* retentive Mo

» synchronizable fes
GAVBE4T-DAAT1-3AX0 Subject to change without notice
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Interfaces

Mumber of ndustrial Ethemet interfaces
Mumber of RS 485 imerfaces
Mumber of RS 422 imterfaces
Mumber of RS 232 imerfaces
Mumber of USE interfaces
Mumber of 20 mA imerfaces (TTY)
Mumber of paraliel imerfaces
Mumber of other interfaces
Mumber of 50 card slots

With software interfaces

Eﬂﬂﬂﬂﬂﬂﬂﬂ-ﬁ

X1

# |ndustnial Ethemet status LED

Protocols
PROFINET
Supports protocol for PROFINET 10
IRT
PROFIBUS
MPI

EFEE

= TCP/IP
= DHCP
= SNMP
= OCP

= LLOF

FEFEa

« HTTP
= HTML

= CAN
# Etherlet1P
= MODEUS

Fit
;
E
s

Interrupts/diagnostics/status information

D = informat T

Degree and class of protection
IF (at the front)

Endiosure Type 4 at the front
Endizsure Type 4x at the front

IP (rear)

S

Standards, approvals, certificates

BAVEEAT-DAAT1-3AM0 Subject to change without notice
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CE mark s
cUlLus s
RCM (formerty C-TICK) fes
K.C approval es
= ATEX Zone 2
= ATEX Zone 22

= cULus Class | Zone 1
# CULus Class | Zone 2, Division 2
# FM Class | Division 2

* Gemanischer Lioyd (GL) Yes
= American Bureau of Shipping (ABS) Yes
» Bureau Veritas (BV) Yes
= Det Morske Vertas [DNV) es
* Lioyds Register of Shipping (LRS) fes
* Nippon Kaiji Kyokai (Class NK) Yes
= Polski Rejestr Statkow (PRS) Yes

Ambient conditions

# Dperation (vertical installation)
— For vertical installation, min. a*c
— For vertical installation, max. 50°C
* Operation (max. tilt angle)
— At maamum tilt angle, min. o*C
— At maamum tilt amgle, min. 40°C
= Dperation (vertical installation, portrait formiat)
— For vertical installation, min. ac
— For vertical installation, max. 50°C
» Oiperation (ma. tilt angle, portrait format)
— At maamum tilt angle, min. o*C
— At maamum tilt amgle, min. 40°C

BAVEEAT-DAAT1-2AD Subject to change without notice
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i
g

Message indicator fes

Alarm system (incl. buffer and admowledgment) Yes

Process value display {output) Yes

Process value default {input) possible fes

Recipe management fes

(Cefgummensoere

# STEP T Basic (TIA Portal) “es; via integrated WinCC Basic (TIA Portal)
# STEP T Professional (TIA Portal) “fies; via integrated WinCC Basic (TIA Portal)
« WinCC flexible Compact fes
* WinCC flexible Standard fes
« WinCC flexible Advanced s
« WinCC Basic (TIA Portal) fes
« WinCC Cosmfiort (TIA Portal) fes
= WinCC Advanced (TIA Portal) Yes
#* WinCC Professional (T1A Piortal) fes

|
§

# Mumber of onfinefruntime languages 5
Projectingages
* Languages per project £
Libraries Yes
Task planner
» time-controlled Mo
= task-controlled Yes
Help system
# Mumber of characters per info et 2]
Messgesymem o
# Mumber of alanm classes 32
* Bit messages
— Mumbser of bit messages 200
= Analog messages
— Mumber of analog messages 15
# System messages HMI es
= Number of characters per message
& Number of process values per message g
* Message indicator fes
= Message buffer
— Number of entries 256
— Ciroulating buffer fes
BAVEEAT-DAAT1-3AM0 Subject to change without notice
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— retentive Yes
— maintenance-free s
Recipe management
# Mumber of recipes 5
» Diata records per recipe 20
# Entries per data record 20
# Size of intemnal recipe memory 40 kbyte
= Recipe memory expandable Mo
Variables
# Mumber of variables per device 250
# Mumber of variables per screen a0
= Limit values fes
= Multiplescing fes
* Structures o
* Amays es
Images
# Mumber of configurable images 50
# Permanent window/ default fes
# Global image fes
# [mage selection by FLC Yes
# Image number in the PLC Yas
Image objects
= Number of objects per image a0
= Text fields Yes
* [/ fields fas
# Graphic I/0 fields (graphics list) fas
= Symbeolic /O fields (text list) fes
= Dateltime fiekis Yes
& Switches Yoesg
= Butions fes
# Graphic display fes
» |cons Yes
* Geomedric objects Yes
Complex image objedts
« Number of complex objects per screen 5
# Alarm view Yas
# Trend view fes
» Liser view Yes
* Statusicontrol Mo
* SmyiGnChient view Mo
= Recipe view fies
BAVEEAT-DAAT1-3A0 Subject to change without notice
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= f{x) trend view

= System diagnostics view
* Media Player

# Bar graphs

# Sliders

# Pointer instruments

* Analog/digital clock

FFE FEF

= Mumber of text ists per project
# Number of entries per text list
# Number of graphics lists per project
= Number of entries per graphics list

# Mumber of archives per device:

» Number of wser groups.
= Mumber of user rights
# Number of users

» Passwond exportimport
# SIMATIC Logon

FF2 K8

# Keyboard fonts
— US English

]

= MPIPROFIBUS DP

= USB

= Ethemet

= using extemnal storage medam

FFEF

= 5371200

= 57-1500

= 57-200

= ST-300/400

= LOGO!

= WmAC

= SINUMERIK

= SIMOTION

= Allen Bradiey (EtherMet/IP)
= Allen Bradiey (DF1)

= Mitsubishi (MC TCP/IP)
= Mitsubishi [FX)

EFEFEEFRFAaq

BAVEEAT-DAAT1-2AD Subject to change without notice
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= OMRON (FINS TCP) Mo
* OMRON (LINK/Multiink) Mo
 Maodicon (Modbus TCP/IP) Yes
= Modicon (Modbus) Mo

| Senicewolslcomfiguratonaids
» Backup/Restore manually fes
» Backup/Resiore automatically Mo
= Simulation Yo
= Device switchover Yes

Peripherals
» Printer Mo
* SIMATIC HMI MM memory card: Multi Media Mo
Card
= SIMATIC HMI 50 memory card: Secure Digital Mo
memory card
= LISE memory Mo
Enckesure material [front)

» Plastic Yes
* Aluminum Mo
# Stainless steel o

%
|

Width of the housing front 140 mm
Height of howsing front 116 mm
Mowmnting cutout, width 123 mm
Mounting cutout, height 33 mm
Owerall depth 40 mm

Weight without packaging 032 kg

Weight incl. packaging 053 kg

Last modified: CBr27/2019
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Médulo de Comunicagéo

SIEMENS

Data sheet GGKT27TT-1AA10-0AAD

Compact Switch Module CEM 1277 for connecting SIMATIC 57-
1200 and wp to 3 further nodes to Industrial Ethemeat with 1001100
Mbit's; unmanaged switch, 4 RJ45 ports, ext 24 W DC power supply
LED diagnastics, $7-1200 module incl. ele cronic Equipment Manual
on CO-ROM

Product type designation SCALANCE CSM 1277
Transfer rate 10 Mbit's, 100 Mbit's
Mumber of electrical connections

# for network components or terminal equipment 4
Number of 100 Mbit's 5C ports

= for multimode o
MNumber of 1000 Mbit's LC ports

= for multimode o

= for single mode (LDY o
Mumber of electrical connections

» for power supply 1
Type of electncal connection

= for power supply 3-pole terminal blodk

Supply voltage, curmrent consumption, power loss

BEKTZTT-1AA1D-0AAD Subject to change without notice
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Type of voltage I of the supply woltage
Supply volage

= exxiemal

= ezetemnal { minimum

= external § maamum
Product compoment § fusing at power supply inpat
Fuse protection type | at input for supplhy voltage
Consumed cument § maamum
Power loss [W]

satDC/at24V

05ATed Y

18W

Permitted ambient conditions
Ambeent temperature
= during operation
* during storage
# during transport
Relative humidity
= gt 25 *C / without condensation / during
operation | maximum
Protection class [P

0. ed°C
40 . +70°C
40 . +70°C

Design, dimensions and weight
Design
Whdth
Height
Depth
Met weight
Mounting type
» 35 mm DIM rail mounting
= wall mounting
= 57-300 rail mounting
= 57-1500 rail mounting

SIMATIC 57-1200 device design
45 mm

100 mm

75 mm

015 kg

s

s
Mo
Mo

Product functions / management, configuration

Product function
J—— L
Product function / switch-managed

Product fundlions ! Redundancy
Product function

» Parallel Redundancy Protocod (PRPVoperation

in the PRP-network

# Parallel Redundancy Protocol
{PRPVRedundant Metwork Access (RMA)

§

. specifications, approvals

fes

BEKT2TT-1AA10-0AAD
Page 214
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Standard
= fior FM

= for hazandows zone
= fior safety [ from CSA and UL

= fior emitted interference
= for interference immunity

FM3511: Class 1, Divison 2, Group A, B, C, D/ T.., CL A1, Zone 2,
GP.IC, T.Ta

EN 600079-15:2005, EN 6000702006, I| 3 G ExnAll T4,
KEMA 08 ATEX 0003 X

UL 508, CSA C22 2 No. 142
EN 61000-5-4 [Class A)
EN 61000-6-2

|
|

i ions, approvals [ CE
Certificate of suitability / CE marking

Standards, specdifications, approvals [ miscellanecus

Certificate of suitability
= C-Tick
= KT approval

Yes

EN 61000-6-2, EN 61000-6-4
fes
Mo

Standards, specifications, approvals [ ship classification

Marine classification association
= American Bureau of Shipping Ewnope Ltd.
(ABS)
= Bureau Ventas (BY)
= Diet Morske Veritas (DMV)
= Germanische Lioyd (GL)
* Lioyds Register of Shipping (LRS)
= Nippon Kaiji Kyokai [NK)
= Polski Rejestr Statkow (PRS)
= Royal Institution of Maval Architects (RINA)

fes

Tes
Tes
Mo
Yes
fes
Mo
Mo

i ions, approvals [ product conformity

|
|

MTEF

Further Information / Internet Links:

2Ty

Intermet-Link
= to website: Selector SIMATIC NET
SELECTION TOOL
= to website: Industrial communication
= to website: Industry Mall
= to website: Information and Download Center
= to website: Image database
= to website: CAx Download Manager
= to website: Industry Online Support

hittpaliwwear =5

ittpclTwrwe. <5 c et
Frttpezimallindustrd siemens . com
hittpeliznt il
hittpeliwwear =5 comicax
hetpsizuppartinchusirf ziemens,com

BEKTZTT-1AA10-DARAD
Page 34
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Standand

# for FM FM3611: Class 1, Divison 2, Group A, B, C, D/ T.., CL.1, Zone 2,
GP.IC, T.Ta
» for hazardows zone EM G00073-152005, EN 600073-0:2006, 11 3 G ExnA Il T4,
KEMA, 08 ATEX 0003 X
» for safety / from C5A and UL UL 508, CS5A C22.2 No. 142
= for emitted interference EM 61000-5-1 {Class A)
» for interference immunity EN 61000-6-2
Standards, spedifications, approvals [ CE
Certificate of suitability / CE marking es
Standards, specdifications, approvals [ miscellaneocus

Certificate of suitability EM 61000-6-2, EM 61000-5-4
= C-Tick Yes
.Kﬂw Mo
# Amesican Bureau of Shipping Eunope Lid. Yes
(RBS)
= Bureau Vesitas (BV) es
= Det Morske Veritas (DMV) Yes
# Gemanische Lioyd (GL) Mo
* Lioyds Register of Shipping (LRS) fes
» Mippon Kaiji Kyokai (M) Yes
= Polski Rejestr Statkow (PRS) No
# Rioyal Institution of Nawval Architects [RIMA) Mo

Standards, spedfications, approvals [ product conformity
MTEF 273y

Further Information { Intermet Links

Intemet-Link
* to website: Selector SIMATIC NET itpaFurwe.
SELECTION TOOL
* to website: Industrial communication it w3 comizimatic-net
» to website: Industry Mall hittpe=aiimall industrysi com
 to website: Information and Download Center ttp-liwww 5 comiindustrfinfocenter
-mwehg'hzhngedam H'.“D""' i = apel:
* to website: G Download Manager hetplwwar siemrens comicax
» to website: Industry Online Support bttt i -siemens.com

BOKT2TT-1AA10-DAAD Subject to change without notice
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functions that support the secure operation of plants, solutions,
components in 3 holistic indusinal security concept. With this in
mind, Siemens’ products and solutions. undengo continuous
development. Siemens recommends smongly that you regularty
check for product updates. For the secure operation of Siemens.
products and solutions, it is necessany to take suitable preventive
action{e_g. cell protection concept) and integrate each compoment
into a holistic, state-of-the-art industrial security concept. Third-
party products. that may be in use should also be considered. For
hitpdfanarw_siemens comfindustrialsecurity. To stay informed about
product updates as they ocowr, sign up for a product-spedfic
newsletter. For more information, visit

hitp-isupport. automation. siemens.com. (V3 .4)

Last modified: 0B/272013
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Signal Board

SIEMENS

Data sheet 6ES7231-0QA30-0XB0

SIMATIC 57-1200. Analog input. SB 1231 TC, 1 Al thermocouples
Type J or K

Product type designation SB 1221, Al 1x16 bt TC

!
i

Rated value (DC) 4V

Casment consasmpion, typ. 5mA

from backplane bus 5V DC, typ. 20mA

Power loss, typ. 05w

Mumber of analog inputs. 1; Thermocouples

permissible input voltage for curment input 5V

(destruction Emit), max.

permissible input voltage for voltage input 35V

(destruction Emit), max.

Technical unit for temperature measurement Degrees Celshs/degress Fahrenheit

|i

GESTZ31-5QAZ0-00B0 Subject to change without notice
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i\fuhage Yes
» Cusment Mo
« Thermocouple Yes; JK.T.E. R &5 B, N, C, THKMK(L): voltage range: +80 m\'
» Resistance themmometer Mo
# Resistance Mo
= -B0 mV o +80 mv Yes
* Input resistance (-80 m\V o +80 mv) 1 MOhm
= Type J fes
# Input resistance (type J) 1200 °C
= Type K fes
= Input resistance (Type K 1372°C
Temperahwe compensation

— parameterizable Mo

3
B
i

Mumber of analog outputs

E
a

Analog value generation for the inputs

|
:

. .

= Resolution with overrange (bit including sign), 15 bat; + sign

s

= [niegration time, parameterizable Mo

= Interference voltage suppression for 85dB at 10/ 50/ 607 400 Hz

imerference frequency f1 in Hz

|i|

Emorsiaccuracies

Temperature emor (relative to input range), (+-) 25°C H0.1%, to 55 *C £0 2% total measurement range
Repeat acowacy in steady state at 25 °C (relative o 05%

output range), {+/-}

= Commeon mode imerference, min. 120 dB

Intermupts/diagnostics/status information

Alamms Yes
Diagnostics function fes; Can be read out
# Diagnostic alamm Yes
BESTZ31-50A30-00B0 Subject to change without notice
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.Wﬁg& Yes
= Cument No
= Themmocouple Yes; J.K.T,E.R &5, B, N, C, TAKXK(L); voltage range: +80 m\
» Resistance thermometer Mo
= Resistance Mo
= -B0 m\ w +B0 mV Yes
# Input resistance (-80 my to +B0 mi) 21 MOhm
.T]peJ Yes
# Input resistance (type J) 1200 °C
# Type K fes
* Input resistance (Type K} 13r2°C
Temperathme compensation

— parameterizable No

Analog oulputs
Mumber of analog outputs o

= shielded, max. 100 m; shielded, twisted pair

Analog value generation for the inputs
M ncinl - -

+ Resolution with overrange (bit including sign), 15 bit; + sign

mias_
# [ntegration time, parameterizable Mo
# |nferference voltage suppression for 854dB at 107 50/ 60/ 400 Hz

imterference frequency f1 in Hz

|i|

Emorsfaccuracies

Temperature emor (relative to input Ange), (+-) 25°C #0.1%, to 55 °C £0.2% toal measurement range
Repeat acowracy in steady state at 25 °C (relative o 05 %

output range], (+i-}

» Common mode interference, min. 120 dB

Interruptsidiagnostics/status information

Alarms. fes
Diagnoshics fumcton fies; Can be read owt
» [Hagnostic alam Yes
BESTZ31-50A30-00B0 Subject to change without notice
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* Wire-break Yes
» fior status of the inputs Yes
« fior maintenance Yes

Standards, approvals, certificates
CE mark

CS5A approval

UL approwal

cUlLus

FM approval

RCM (formerty C-TICK)
KC approval

Marine approval

FEFEAAR A

Ambient conditions

# Fall height, max. 03 m; five imes, in product package
]
& min. =20 °C
- Max. 80 "C
# horizontal installation, min. =20 *C
# horizontal installation, mae. B0°C
= vertical installation, min. -20*C
= vertical installation, max. 50°C
Ambenttemperstre dwng sbragefiansporton
- min. -40*C
- max. y0*C
e
= Oiperation, min. 795 hPa
# Oiperation, max. 1 080 hPa
= Storageftransport, min. 660 hPa
» Storagefransport, max. 1 08D hPa

= Operation at 25 "C without condensation, max. 95 %

= 502 at RH < 60% without condensation 502- < 0.5 ppm; H25: < 0.1 ppm; RH < 60% condensation-free

Connection method
required front conmecionr s

Mechanics/material

Enclosure material (front)
» Plastic Tes
GESTZ31-5QA20-00B0 Subject to change without notice
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Dimensions

Wdth 38 mm

Height 62 mm

Depth 21 mm

Weight, approx. 35g

Last modified: 0862019
GESTZ31-5QA20-00B0 Subject to change without notice
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Regulador de presséo

AR-SMV4ZEN

@ m [ ORIGINAL INSTRUCTIONS |

Instruction Manual
Regulator AR10-A to AR40-A

ARID-A  ARZDA  ARIDA AR4D-A
Tnnmnanneu use of this product ks 1o Eguisie the ar pessure In the
clrcull.

1 Safaty Instructions

=« Always ensure compllance with melevant salery laws and
‘standards.

All work must be camed cut In & sale manner by a qualiied person in
‘compilance with appiicabls national Eguiations.

2 Specifications - continued

Nota 2] . L yobe feest b 10 i 150 He at
wibation swesp 0.35mm.

The testwas perdomed in the o mes and two discions, 7 min per oycks (20
oyckes), 20 times.

Mool woight[kg] | Portsize Imwnnm

ART0- .06 M5x 0.6 ArERE=T

AR AT VA 14

AR5 18 V4, 38

ARG/ 34 VA 36 va

ARA0- .68 14, 38, 12

AR40-0E-A B0 4

Tabte 2
Mok} Lise & bushing (part number 131358) when connacting the R1/8
e ssUNe gaugs to the AZ1/E.

23 Selection
Lk Weming
+ Although exhaust of the mSidual pressum to the iniet Side |5 possiole

Do not use In an a3 m

= Donotexposs to dea suniight. Use a sultabie profecive cover.

+ Do ot Install in 3 locelon subject o vibration or Impact in excess of
ucts:

+ Bafore piping maka sure fo clean up chips, cutting oll, dust sfc.
« Whan Instaling piping o fittngs, ensum ssalant makeral ooss nat
entar Inside the port. 'When using 52al iapa, leave 1 threed exposad
pipaMitting.

‘ip the spaciiiad tightening torgue.

= SMC products hawe baen |ubricaied for e at manufachues, and 0o not
maquira lubrication In sarvica.
= Il 8 ltwicant Is used In e sysiem, meier o catalogue Tor detalls.

+ Do not use bools on the pressure reguiator knob & this may cause
damage. It must be operaied manualy.

2 Specifications ]

21 = -+ Spaciicath  onine end of e
Saries ARCA 34 Lubrication
Constnction Pl
il Al
Amibient and T Emgerahire 6 In 60 °C [Nn Trsezing)

[ Froof pressure 16 MPa
[ 1o ope miing pessure 1.0 NP8
5ol pessure range 005007 WPa
Fresurs pauge port size Feter io Tetle 2
Luibficaion ‘Wol required [Reer i 3.4)
Etiration & Lm Miration or smaller
[ Waigni Feler io Tabie 2
Fort size Feler 1o Tale 2
‘Shock meistance o T 500 mys” [nominal pulss 6 me]
WIbration resistance Toe T B0 m's®
Talie 1

ot 1) two aues (hodzontal tmas
-dmnulmdmdl‘\omghhommrdb‘hi‘um .m}-pr

3 Installation - continued

+ Ba sum o niock the knab bafare BouStng the pressure: &nd lock It
afler seting the pressure. Fallure 1o 1olow this OCB0UNS: CaN CAUsa
dEmage ip M knob and the outie? prssUEe may fNuchuate,

« Pull tha pressum mguisior knod 1o uniock [You can visualy varlly
this with the “orange mark” that appaars In the gap)
= Push ihe pressum reguiator knob to lodk. When the knob i not

|
g
%
i
7
:

Pealer in catalogue for ‘How to Oroer.

5 Outline Dimensions (mm)
mflﬂmlﬂ outline dimansions.

Panel fitting dimensions

Plaie thickness.
ARI0-AMax. 3.5
AR20-A 10 ARZE-A: Max. 4
AF30-A o AR4D-DE-A” Max &

Panal mount

W v |z
AR10A 185 — -
ARzOA BE5(175) &
ARz A 365 |175| &
AR 455 (225) 7
[ETer ED ?'T
AR40EA S25|2 | 7

‘General Malnsenance

« Nt following propar i cause the product ba
m damage.

= It handiad can ba nianance of

aysms jparformad any by qualifiad pa:

» Balora performing malnienance, fumn off the power supply and ba sura bo
cut off the suppy . Gonfimm that the =i ks eisesed to

« Anar Instellation and mainienance, aparaling pressure and powar
10 the equipment and Tuncticnal and leskage tasts b
maka sune Me equipment s InEiglied comactly.

= I any eecrical & dstumed during maintanance, ensur
they em comacty and chacks am camed out as

nstructions
+ Chack periodically ecjustmant of the mguizors.

mnmmrewmmamwrmmanm
check the pessune pauge perlodically. Sudden pressue fuchuations
may sharen the cwreniily of the pREsuE gauge. A dghsl pRessure
pwlsmummusmm

7 Limitations of Use

T vty and
Raler o Handing Precautions for SMC Products.

+ Rieguiator I not to be Used &s a pressurs milel velve, Epply acdiional
measure to relieve large wolume of pressurised ar.

Rieter 10 W SIONONC GO, or Contacts.

SMC Corporation

LA : ord.com (Globall
fe:z? ahwmumng: FEFER Suhhmd-,mminlgn
uﬂm ‘moios from the manuiackeo:
g?nrasuc: &I D'D' "
Tempiate DKPS0047-| F-osH

Page 101
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Valvulas 2/2

SaaNEng

Installation and Maintenance Manual

-/-‘_/-' Serles VQ20/30 2 Port Solenold Valves

For furture reference, please keep this manual in a sfe place

Tha rarval o b raad s conpnctan wth e 2ot b crabapn

Sakaty bn
mmmmwmw&h prowant 3 hararous shus-
8o ander aquipmast msiractions it the vl

of petential haard by kb o “Castion " o “Danger
‘nwmﬂbﬂ]’.hmrnnwm#l'-‘m’!:n'-‘
andl eher ey

Mot 1: 15084 14 Proema fud power — Ascormmascations o the
pphciio

A CAUTION : cporator crror oo st i iy or
equipment damage.

Ay WARNING: Operator orror could M=t in sonious
infury o s of .

& DANGER : in axtrome condiorns, e 52
pamible sl of sorious inory or loss of e

A warnmG

1. The of preumatic.
sbility ﬁp.zmmﬁﬂgm
or decides its

o5
Snce fhe podurts spacflad haw are used 1 vaeus aperating
mschtiors, s commabity for o spcfic eouTct st
ezt ba banad on speckicion or aftor arcipsk andir fest 1
raoat your specifc sagulmmants.

oquipment.
g £ an i el
o ropar of pcumatic systorms s

andiing
b e by s asd experience cperons.

1wmnm-¢n cqupmnt or aitangt 1o

fpi lmo(lmmcnarlmrun nachnm ¢ Soud

nly b0 periormad or mebmation of mis leckod st
@ m be ahim tha e

aquipment s 1o b reracwed], cosfim the safty process

2s manboned showe. Switch off air asd slectical apples asd

gt ol rescial arntha
3 Belore wadl Wmmalmnd,"::mals:iq
[

e
Th‘ngnigl mhﬂﬂaﬂli
2. Iueporn 3 5o

4 Contact SMC If the product Is 10 be wsad I any of the
el condifians

|qummanirnmmuquu»gmudb
o, or i prodedt ks sed sutdoors.
] mhnnnm-pnm-r-umamruqa

navgten, whis, mwdical ppment, foad and bevaras,
A RN, SMOEMY HOp AN, RS
applition, or i

auipnest
A appikcation which ks the posstibty of haviag nagative
offocts on poople, Eepaty of Funzh, gersg pedal
salony g

B

A cumon

Ermure that te a supply sypstem & fitoed i 5 micron,

belo 1: St o 13T 581 Supply prossars 0 5WEa (5.1 lgkhrxlmu-rmlwa-cm:up:w

Mok 30 Uise Sy 3 42 provest dow condassation when ng 2
WeloZ: bam w—du.nh:cmrw:\llllrn

Vot : Vst s - - Ao e i 310 0K 1 it g e of sl
armatan, sath oo tie whes sserghad and

Shack e - -o o eed Ho nafncin

eon fet wing chug mmm-usnwmumnmnmw

amaten, gach ot whes asergoe ard

Melo'S: DON tommircl tya: Dest g, ot peoc ogetvalost 12 PGS).
Wetn & Col rotoel wrltage | DOVA for DM faemicl type o

(et |
A warninG

Ensun all o aad power suppes 2 ISOLATED befom commencing
Insalkaton

D0 nat install thess vaives I axpioeve at

r:.nm b cxpossd 0 ol ancios war llnm.r!ﬁlhq
[Nh.mldoc:ncngsla'dn[wramlhcprndvlnp

r du_,q % may NOY be
numswwudnbmndamnm:mm

Wiring the DIN Connecion Fig & (15

nrwhlnpmngE]a'dmrpm octar hassisg fan

tha spa tem

e b e s it o i he s e

E‘hu'ﬁm‘hnrrﬂﬂ p and carefuly sepasite blod: and
sing

Loxmen tha terminaiscxowes [Fig €3 of e biock and st sripped ko

Wi In sconizam wih th wiing dgan, S ach wie by

-tghieniag tha torminal sowe.

Tighiss e 3 grommet sut in sacure the cabla wie.

Nata: Orca the hassing s soparatad from e teminal biock € cn be
et 1y dirsciion troush S0 Incraments tn changs i aren-
faion of e eheciicl oty

A cumon

1. when usisg the indicator ight opbion amercha e s = NOT
image Be Ioht with the kad whes.

Essng it i connacior i pelled cut from the howsng n 2

sirighi Ing 2ad never 2t 28 angh.

Miota fhat whena 2 C-R devica b esad in paraliel with 3 switchi
e, Iuskaga will Incrase dua o the Gt that cument ek
agp parmes trusgh the C-A clemest.

Powar sucn

A cod: W08 o e of iad woltage
€ colk 2% or lews of rated voltage

Fig3
| Manual overris e |
Loding (Fig &)

A warninG

B oparating ary mansal owide buton o ALL sy
I}n s comectad aquiprast will commence

Fah down on the marual cvernk b (Fig 4, with 3 small scow-
s o Cae i tha betian own whist g
the betion thusch 9 cldowte.

Rermows e s,

b warninG

nlhapzﬂoﬂlhﬂnm owenrida ks beld” in fhe ON cadion

ULk 4

Replace ) i e tien
the scremeiiver 1

Tum rough 90 ard-Codws.
Aemovs the soawder a1d the ovenice wil be en-locked.

A camon

Manificld varsion

Cal rall semovaltet

To moest mantioid to DI il plam e Book of the: DN ral backst
n'*':rﬂ: sﬂunl‘!lijl:lh)ll it'lcihj

B A anin tha DN il and fighton the damp somw.
Tightzning torque & 0.3 0 0.4Nm 4 1= 4 bgfrmd.

Lomsen the damp saww on e A sde of both ends of the mankold.
Lk e A’ wda of the manfold off of he DIN =il aad skde In e
direction of the "8 ddk.

Fig 9

Contim tiat the gekt b comactly placad uader the i

Tighton the vaive: raaising savwes i the approprizis tomps (02 1
0.23Mm)

Maskold nourisg soow

Fig4

A cumon

Elactrical comaction (g 5)

Beckiloc
Blee: {1 00WAL) Al
(27
oo
Bl {B0VAL]
Fig5 Fig8

Fig 10
A caumion
Mastrman surber of vaives thet cas be operstad smultaseously

f e ax. smber of whves dmekmsoesy oered svneck fhe
e [ ey

For axkitiosal isformiatios phze cstact your bocal SWEC afkcn.
W o i bt e prode, e ot Felkowiey
SHC

ENGLARD Mo JIDESCEE  TUREEY Mo 2IZINEID
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VP300-SMW2EEN

?j% [ oriGmaL msTRUCTIONS |

Rafer io Dedaration of
for relevant

Instruction Manual c €
3 Port solenoid valve
Series VP300/'500/,700

Ll
Body paried Basa mouniad

The Iniendad use of this vaive ks I control the movemant of an
actuator.

1 Safety Instructions

Thesa sataty Instructions & Insndad bo pevant Nezardous sltustions
andor equipment damage. mlmmmwm
polential NaZand with the |abets of “Caution,” “Wami

10 10216-1: Manipuating Indus il roboks -Saly. efc.
« Beter to product catalogue, Operation Manual and Handing
Pracautions for SMC Producs for additional Informtion.

= Kaap this menual in & 550 place for Ml SR

- indicates a ich, i
di Caution ited, could resul in minor or moderate injury. ;
i . aring indicates Mzt il a meds offisk_
W Latich, if
Jpancer indicates 2 ez with 2 high level of i wnicn, #
i Danger oot avciced, will resut in deaih or sesious njury.

= Aways ensure compllance with relevant safety laws and
standards.

2 Specifications - continued

] [}
Enciosure Dust-tight (IPS5 for O, Y, T)
Tabla 1
Nodes:
Nake 1) , N malunction cccumed when esied in the

Imoad reelsiance.
mammnnmmmmmnrmm
amaiure In both energized and de-energlzed siates once for
ach conaltion. (Vales at the intial

Vipration eistance: No malhunction occumed In & one-sweap
tast pabwean 45 and 2000 Hz. Tast wes parormad In bo
energead and stEls In the axial drection end et
e right angies 1o the main vae and anmatue. (Values at the
Initil period)

22 Solencid Specifications

[Grommat (G, H) |pgy

ferminal (D}
Lypa pig
cieciicad et Wy Dlumgjsmmr
M-typa piug Conault terminal (T)
Call raed % L2 - —
[AC [0/ 60 ] 700,11 T30, 740
JAllowaia voliage fluctuation wollege:

3 Installation - continued

3.2 Emvironment

piSve atmosphems .
» Do not exposs to direct sunight. Use 2 suitable profective cover.
Node thal the valve Is not for ouldoor use.
. mmmhammmmammﬂﬂmﬁ
the products specfications..
= Do not mound In 2 location axposad bo ramant haat thal would Bsult
peciications.

- pravenisive.
‘Whan tha soienoid vawe |5 mounied In 2 control pamed of ks anargized
for & long time, make sure that the amibient lemperatuss is within the.
WEVE'S

environment
‘Wnan uEing ihe velve Inamvinonments with low humidily, take measures
o prevant siatic.
It e humidily rees, leke measuls i0 pevenl adnesion of weler
droplets an the vake.

3.3 Piping

-mmmmuwmmmmmmmmmm

.wnmlmmgmunmmmmmmmmm
anter Insikde the port. Whnen using seal tape, leawe 1 thread exposad
on the end of the plpaiting.

Nowes:

Naole 1) i ks In common betwean 110 VAG and 116 VAG, and betwean
220 VAC and 230 VAC.

Nole Z) Allowable voliage fuchuabion fs -15% bo +6% of the raied
woitage for 116 VAGC or 230 VAG.

Mol 3) Since vollage drops due o the Intamal crcut In 5, Z, T types
(with power saving circull), Me dlowsble woitags fuctuation
Ehiouid b within the felowing range.
24VDC- 7% o +10%
12VDC: 4% b0 +10%

Nole d) Vaive sisle Is not defined If elecircal Input Is oulside the

« Allwork must bs carmed out in a3 sale mannar by & qualiied persan in specified operating range.
mmmwmsmmmmm 23 Preumatic symibss
R 1 calague fo preumal oo,
2_1 anmamomum 24
‘Options “Z and *U Include LED Indication of coll energization.
ngum NG, n(Ncl-! ] Naole: Neon buly is usad for AG models O, Y, T.
Internal pilct Standard 02007 LED
| Enge (Pa) Haghpresse hpe 0210 LEL
Stangan 100 KPE 1D 07
a'“";,‘:“m 100 kPa 10 1.0
ranga (MPg) Plol prRssue same
s Min. 0.2
[Ambbnl and fdd biporshwe 0} |10l S0 (Nofmezing) | mLEDsmnmmepurmmqr Figure
JL’“‘EMJ_E_—M the soiencid s energlzed, the vave swiiches end the LED
—“MM—E'“ L '! | Oncoovery 30 days | e mmm whike the. 5
o Icching push fype |
Manual ovarride Sioiad Special procucts might have speciications dffersnt from (ose shown
Wﬂ—tﬁ ocking lever fype I Ml 5eclion. Contect SMG for 5peciic arawings.
Flol exniaust ype Ingicusl exhaust ;
Tibricaiion i e e T 3 Inst.a.l_la'_t_lluln
Mounting orientation Linresiriciad
bration maisEnce =] SOOED
%&@ T + Do nat Instal the product wnless e sakly nstuclions Nave bean
|___Roler i caiplogue | ad and unoarsiood.
Flow Reler 10 calsiogue

+ Tighien Nttngs 1o the spaciliad tgnianing tomus.
3.3.1 Connection of piping and fitings
Wnen scrawing ihe piping o itng Into the vake, tgien It as Tolows.

further two of fhree furmns. For & fighiening forgue guide, miar i the
taike balow.

[ Cormeciion e | ne Trm
178 36
T R
38 (AR
12 200 25

Naie) Emmnmmrg mayuamape thmad portion or osform
the paskal and cause Sir bakape. Insuficent tightaning may

+ SMC products have baen lubrcaied for IBe at manulacture, and do
Nt requirs Mbricalon In senvice.

+ W & lubricant s used in the systsm, refer in catalogue for detalls.

35 LightSurge Vohage Suppressor

It & valve typs without suppression Is used, suppression shouid be
proviciad a5 dose &5 possie io ihe vaive by e host controller.

3.5.1 DG

3 Installation — continued

ek

ity prrr o A
£

Fur GIN Lo i bt
0 Ik cnrnRolor

B —
WIN sUrge wollage  Supprassor | Grommet of LN-type plug
COMNecHr

oA

O g bl
“n Fe corne choe

With surge vallage suppressor | Grommet or LNHype plug
(os) CONNECHT
WItn Iighi‘surge voitage
SUBDIEEEON (7).

« Please connect comeclly he lead wies o0 + (posiive) and —
{negativa) Indica%ans on the connactor. (For Non-poiar yps, the kad
wiss can ba connacted fo etther ona.)

+ When the vaive with polarily proction diode [ usad, the voltage will
rop by approx. 1. Tharefors, pay atiantian 1o the aiowabe voitage
fiuchsation {Far detsls, reler io e solenoid spectication of sach iyps
of walve).

= Solenpiis, whose Bad wires have bean pra-wired: + (positive) side
red and — (negative) sk bisck.
= With power saving circult

Power consumption |5 decrased by apora. 13 D)' maucing the

walizge required to hod the valve In &n enargized state (ENBciive

enarglzing time Is ower 40 ms &i 24 VDC.)

+ Since the voliags will Arop by apprax. 0.5 W due o the rensistor, pay
afiention o tha aliowabia voltage Nuctuation. (For detalls, miar io tha
solenakd specificalions of each typa of vaive.)

Polari
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1|=u|:mma nstallodin
the connecior

NL- Maon bulb
Nota) LED for 24 VAC.

mlamwmsu@emmmnmms
io he prolaciion alement and raied

vnlnwmnm reter 1o the iaile below and pay attantion io

the surge voliage prolection on fhe controller side. Also, since the
response 1M d0ss changs, rafer io the spacications In Saction 2.

Ralar 10°3, 4, & por scienoid valas pracautions for mans oatals.

= When solencid velves e mounied In & control pansl, employ
measumEs 10 radlsle axcass Neal, 5o hal iemparaiuras remen wilnin
ha valva spacification range. Usa special caulion whan thiea of mone
stafions saguentially Signed on the manliold ane eurl]ruuq
anergized since this will C2USS 2 Orestic Bmparaturs risa.

o2 wer

= Exemal force applled o lead wire

Figra 4 )
Reafer to Spacific Product Precautions In the catalogue for moms detalls.

Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

3 Installation — continued

3.11 How to Utse DIN Terminal
Ground m

o6 Nm

Figra 5

Rafar to Spacific Product Pracautions In the catalcgue for moe ostsls.
3.12 DIN (ENT7 5301-803) Terminal

DN erminal ta the DIN connacior with lemminal
pitch 10 mm, which complias with EN175301-8038. Since the lerminal
pitch Is difflesent from the D fiype DIN connechor, these two types are not
Intanch angaatie.
Rafar o Spacific Product Precautions In ihe calsliogue for mos ostals.

3.13 Circutt with Indlcator Ihhml.ll-ln COMMRCHT)

DG (QU) circult AG [OZ) circult* DG (JZ) clrcult
p—-
=01 =
" — L.
= >
Pl
LED o
LED: Uight smitting flode.~ NL:Neonbtulp  LED
R: Resistor R: Resistor R:

Rasistor
D: Proiacive dode
* Nofa) The 24 VAC spediicalions are the same 35 those [ tha DC.
&

3.14 How to Utse Condult Terminal

e

HUEET

Weashar
Y

|25na:.vsum % \E:J

[Enmdmn

Figro 7
Rafer o Spacific Product Pracautions In he catalogue Tor moR ostels.
3.15 Solenoid Vaive for AC

3 Installation — continued

It the compressed alr supply Indudes chemicals, synihatic maenals
organic soivents), salinlty, corneie gas eic., It can kead o
[

Instail an air filker

Locked manual overrides might prvent the vaie responding fo baing
aleciiicaly de-anergisad OF Cause unexpectad movemant In the:
aquipment.

Reafer fo the calalogue for delalls of manual ovemide operation.

‘When changing iha clualion of restaning the veie afler e changa,
miake sure thel saiety b fully Essured &nd pay great Blantion.
Example: Chenging N.C. bo N.OL

Reafar ip Spaciiic Product Precautions In the catalogue Tor mom Getals.
5 How to Order

5.1 Swandard

Reater fo catalogua for "How to Craer.

5.2 Special products

Refar io orawings for ‘How 10 Oroer of special products.

& Qutline Dimensions (mm)
Fafer io calaiogue for culling amensions.

}|

7 Maintenance

;
|
|
g
i
E

|
%
a
|

28
Eg
B
g
g L
1
g

prouct.
the product, uniess requismd by Instailation or

I
I

I
|
il
;
z

mmmmummmmmm
condition, and If thara |5 any & Bakage.

= Removal of equipment, and supphyexhaust of compressed alr
‘Whean components 1Irst confem that massumes. &ne in
place 1o pevent

8 Limitations of Use

The gysiam gesignar should dsierming the afiact of the possite fallire
stelas on the sysiem.

81 L
Riaiar io Hand| Prmmfusm Products.

8.2 Leakege voltage

Sdichirg ekemert
T

Figura 3
Taka nole hat the akage vollage wil INCreass whan & BSEI s usad
mmmmmmwabnmmvmga
suppressor) |5 usad to prolect 2 swiiching devica becausa of he
mgwmmmcnnmmw
resldual leakage vollege should be &s Tolows.
DC coll: 3% 0or lezs of the raied wollage:
AC collc 8% or less of he rated voltage
83 Low emperature operaton
Uniess oihersise indcaled In the specificailons for each vahe,
operation |5 possibia 1o -10 “C, but Sppropriae measwss shoukd ba
taken to evold solidifization of fraazing of drainege and molstue, aic.
84 Exemal pliot
Use axtemnal pliot In the following cases:

- When using A port as the reieasing port, e g alr biower.
- M maniiokd, axtamal pilot piping can be centralized In meniioid base.

85 Alrspring miumed spool valves
8.5.1 Imemal pllot type
For intemal pliol typa, the main vawe relums to the oniginal (de-

anarirad) position by means of the spring when the alr supply Is cul.
‘When only ne alectrical power IS cut, ihe relum |s by means: of the pliot
prassure and spring fome .
8.5.2 Exemal pllot type
For exiemal plict type, the main vahe retums io the orgnal (de-
position by means of the spring when the main air supply,

and the axtamal pliat supply, ks cut.

only the eleciical power [s cul, the reium Is by means of the
axtamal piot pressus Bnd spring lorca.
86 Saiatyelays
|ramwmasmmupmummmmsm
ansune that any output 9st pulsa durabion 15 shorer than 1 ms (o avoid
the vaive solenold responding.

Raler to Declaration of Conformity and www Smowoddoom for

contacts.

SMC Corporation

%:Tﬁ;aum'hw l.mulsF, LILmem
afications am subject b without prics nosice from the manuiactumr.

%Eﬁhl Rosaned.
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SYS000-TFOOTEN

¥ | oriGinaL INsTRUCTIONS |
& S\VC

1 Safety Instructions - continued

2 Specifications - continued

2 Specifications - continued

The essambly, cperalln Bnd Malnienance of MacNines o equipment Motes: Mofie 2) DIN terminal and M8 connactor with power seving crcut are not
Includng oW products mus! be perfommed Oy Bn oparalor who IS Note 1) [For validaied types reter bo section 5 'How to order. avelsiie.
fo Declaraion of appropriataly frained and experienced. Note 2) i ubrication s used In the system, use class 1 furbine ol (no = For dedalls, refer to the catalogue.
( € ‘Confarmity for  relevant + D0 not serice of SMemMpt t0 femove product and adiive), I50VGI2
Instruction Manual Directves. machinery/equipment undl saiety 1S confirmed. Nota 3) impact reslstance: Mo maifuncion oocurmed when i is tested in 23 PortSee
Port Solenoid Valve - Body 1) Tha Inspecticn end malnienance of machinaryiequipment should only e axial drection and at the right angles io the main valve and Tonm [T E— prre— Frr—
5 Solenaid V. Ported be parformed alber measures bo prevent falling or runewsy of the drivan amature In boih enerpized and de-enerized stales every once
Series SY3000/5000/7000/9000 abjects have been confimed. far each condilion. (Velues ai e inflial pariod) - s - - - -
2) When the product ks io be removed, confirm that tha safety measures Vibration resistance: No maltunction ocourmed in 8 one-swaen ] i - - = Eam -
o as mentioned abowe are Impiemented &nd the power from any fest belween 45 and 2000 He. Tes! wes perdomed at baih ﬁi'é 14 = = [Y:] .
e APOropriata SoUNSa IS CUL, 2nd read And UNdErEtand the Specnic product energized and de-enerpized stales In Me &dial direction and &t o = - -
.ﬁ racautions of el relevant products carenuly, me rignt angies to the main vaive and amature. (Valuss at the [T - - - -
i, ) Before machinery/equipment IS restartied, 1ake massunas to prevent sl s . - - -
F unexpectsd operation and matuncion. iota 4) Based an IECEIGZY 8 - - _ _
‘} MNote B) The By figure is estimated from SMC lie lests under SMC test T4 0 0
= Contact SMC beforenand and take special consideration of safety 1 = =
maasures i fhe product 1s to be used In any of the following Condiiions. The Bo figUre IS derved from By using ine 38 — = = T
The Intanded use of tha vaive Is o control the movement of an actuaior. - any assumption i IS0 1294912015 Annex C. Contact SMC for - = — — — _
Pafer fo how o arder for GE masked andor validated components. 1) Conations and envirarments outskia of the gvan spectications, o aetal. = H— = - -
U5E OUKB0OMS OF IN & PIECA BXposad 10 direct Eunight. g |e
‘Validated accordng io 1013845, see seclion 2. 22 Solenold Speciicatons Ca - - h h
2} instakation on equipment in conjuncion wilh atomic enery, rEiWays, Trommat T ::— E [Tw — — 0 0
. alr nawigation, space, shipping, vehicles, miitary, medical ireatment, AN tarminad (00, (Y] [Tz - - — 0
1 Safety Instructions combustions Bnd recrealion, of equipment In contact with food End ol ety “meﬁl e - - - -
These salety nh ‘are iniended to prvenl hazamous siual nmaq;séemm:?m umamnmu:mlsln':ﬁ Eloctical i plug connactos E 0 0 -
Endor equipment demage. These Instructions Indicate tne level of potenbsl m‘"'mmm“me n m:namamﬂcmmasa — H.L MW, WA DY TF‘E; = = -
hezard with ihe letiets of “Caution, Werming’ or “ianger. 3) An application which could have negaive efiects on pecple, property, Tabla 3
Trnayareajlnwnuesmrsa;slrmmmnemwmmnmm or animals requIing special satsty analysis [ouside fhe Scope af 1O P— oc 12,653 ™, 12
Ir!gmaﬂmd Standards (ISOEC) °, and ofher safely requistions. 13849 descried In i document]. wakage V) 24 Flow Characteristics
Igﬁ:;-;mﬂf "GE";‘”'Z:W‘WKL'“M 4) Usa In an interlock circut, which requines. the provision of double AC sus0 He 100, 110, 200, 250 =
: Ppower - - Genaral rules relaling bo sysiems. Inieniock for possible falure by using & mechanical proteciive function, Searios T b :
|IEC B0204-1: Salefy of machinary - - Elactrical equipment of and panodical checks 1o confim proper aperation. Allowabla vokiag fhectuation 210% of ratadwokage " 1 Svaooe 'Id":—ﬁ&ﬂ oot n[_:l &‘;{m]-
machines. [Part 1: Ganaral raguirsmants) . wiih laws nd 22 e o5 e
15D 102181 Manipulting Indusirist rabos - Safety. eic. + Al siacirical work must be carried ot In 2 saie marner by & qualfied | | Sandud | 025 e e ey o Stron s P o e
. with indicator light: 0 X
This manual containg essental information for the: profection of users and n wih appl neional regustians. -~ S¥000 2D L3 22 22
‘ohers fnom possible Injury andor egUIpment damags. —tian OC Tabk: 4
")
= Aead this manual befane Using he product, to ensure comect handing, Ak Caution W powar .4 (With indicator light cely) """ Mofe: The velues @iven In this tabke vary dependng on the difarant types
‘and raad the manuals of ralatsd apparais Detare Lse. The product Is p for use o [Starting 0.4, Holding 0.1] of Brctuation.
= Keep Mis manual In & sale piace for fulure relerence. The product herein gescribed IS basically provided for peaceful wsa In P [REL [
« To ensure salety of personnal end equipment the safety instructions in manutaciuring industries. 100V IUtﬂI.EMIJ indicater Ight:
mis manual must be obsesved, along wih oiner relevan saiaty I consdenng using e product in odher indusiries consull SMC n.al; 25 Response Time
praciices. balorehand and exchanga spec ‘& contract It J— e i SYR000
I anything is unclear, contact your nearest sales branch. 1oV light: 0.83) oan) Typect A fima (mes) (st the of 0.5 MPa)
] Caution Indicales & NEzand With & low leval of rek * Ensura that tha sir supply qualty meets the specilicalion In secion 2, 3. [115V] [un-ulwmiq.%il-.m .ﬂi‘ﬁ":‘w: "‘“‘i Without lighmenga | Wi lichisuege woliago supprossor |
dh Caution |whicn, if not avaided, could resut in minor or Apparan o L07] kage sopprossor | Typa 5,7 Typs A, U
moderate nury. 2 Spacifications _________________________JI-rrr B . A [ 2 csonsigio | 1zcrces i5orees [FET™
0V 18 Wihindoator | e g 2 poaiion
_ | Waming indicates & hazard with & medum level 2.1 Valve Specifications light: 1.22) . L 10cr ks 13 ar keas 100e boss:
A\ Waming ot nsk which, i nat avoidad, coul resut in deain — docklo
or serious Injury. 130 Wi i AL 3 posiion 15cr ks 0 or loss: 16 or bass
N ‘Danger INdicaies @ haz e with & high level of nsk gs] " ugﬁh I a'n"gm Tabike 5
indicator r
Danger rrlmnnntunuecl.*llrasmnmm o sarious it ight: s
- Diccks (Varistor hnnm::-u.d Typaof = e —
Sumavoliaga supprossar we frasek by Wi
A\ Waming Typa 5.7 TypaR, U
s Indicator light LED (A of DIN connacior is noon fighe ) 2 posit 19 e boms 26 or loss 19 o boms
-mmmmumwmuummumwmnwm Ty : T 2 pastion R — S
Who designs the or decides Wanal ovarrids (Marusal cpeeaion] | o Tocking push type, Pusk iam ook Tabio2 douklo
= Since the product specilied here s Iﬁeﬂ UNder Yarous Cpersting siotad Push ham lanar Hotes: 3 position 33 ox loss 38 or loss. 32 or loss
conditions, it compatiiity with speciic aguipment must b decided by n main IE Mote 1) In common betwean 110 VAGC and 116 VAC, and betwaen 2200 Tabk &
e parson who dasigns the equipment o decides Rs specificalions. u“"'“ WAGC and 220 VAC.
based on necessary analysiE and iest resulls. The epacied i + For 115 VAC 8nd 230 VAC, the eliowabie volage s -16 % 1o +5 % of SY7000
performance and assurance of the eguipmeni will be the = o rated vollage. — of 0.5 MPa)
FESpOnSIDity of e PETSON who NES OSbeminad S compaliilly wiln he T . o - ypa
procuct. TNiS parson should SlSo ContinuoLsly review &l Specincations of 1Pes %wngzzsm:m POWEY Mg CICU) a u: wimin the actuaion = T
- el ng voitage range dueto & e yps
e product refaming fo its Istest catalogue Information, with & view to - caused by the Intemal crcust 2 position singo 31 or boas 38 or loas 33 ¢ bose
due conskertion to any possibilily of equipment tiure when of 150 13840 22012
gung an ity of equl o mllonocls | SendZiype  24VDGT %l siD% 2 pestion
canfiguring the equipment. :’!ﬁﬁ?ﬁ ) 12VDC:-4°£W41D% 27 orlkess a0or kes 28orkss
= Only personnel with appropriste training should operate 54 millon cycle T type: Z4VDC: B % bo +10% 3 positian 50 or kess. 6 or leas: 50 or kess.
and equipment. E] 12VDGC: 6% 0 +10% THET

The procuct specified hare may become unsale i handied ncomeactly.

Page 106




SYB0O0-TFOOTEN

2 Specifications - continued

SYS000
| Bespomsa fma (ms) (at tha ol 05
Tk Wekut ighisurge | Wih
wita Typos,Z Typa AU
|nZposiion sngla |2 orloes At s Zoorlos
2 posiicn
i 35 0r less 41 o lems 35 0r less
_Sm &2 or loss. 64 on loss. &2 or loss.
Tabla s
28 Symbol
Pr—
i :I.‘IQJ
I W A=

[

Figure 1

Specisl procucts might have speciNcations aferent from those sHown in
this saclion. Coniact SMC Tor . Thase drawings will gve
the specificalion detals and compliance wilth the salely

= Pmducts with IPG6 anciosures (besed on |ECE052Y) are profecied
Egainst gust & watar; howaver, these products cannot De usad In water.

» Products compilant bo IPES sabisfy ihe spacificaions tnrough mounting.

= If using in an aimosphere where there ks possible contact with water

for & long time, meke sure that the Smilent lampersture s within the
‘spaciication of the vane.

23 AIr supply

= When exgemely dry air 15 used as the fluld, degradstion of the
Iul Inskde the equipment may ocour; resulting in
reduced rellabliity (or reduced service IHe) of the equipment.

Pleasa cortact SMC.
+ Install an &ir fier
Install an air Miter upstream near Me vave. Sslect an ar filer Wil &

aftercoaler, S dryer of walar separator.

Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

3 Installation - continued

34 Piping

+ Before piping Make Sure i cean Up Chips, cutting o, dust ete.
+ When insialling piping or fittings, ensure sealant malerial doas not enber
Inskde the port. When wsing saal iapa, leave 1.5 to 2 threads exposad on

tha end of the pipaMting.
=_Tightan things io tha spectlied hontening tomus.
Thread ing Torgus (H mi
[T Ting
B 1la 1210 14
[T 22m 24
B 12 28 1030
Table o
25 Lubricasion

= SMC products have bean lubricated for ife at manulacture, and do nod
Tequire IDMcation in Service.

continued becsuse e anginal lubricant Sppiled durng manufacturing
will bawashed away.

L6 Tubing atiachment/ detachment for One-touch Rtings

Tube atischment

+ Take & tube heving no flaws on Hs periphery and cut It off at & right
angie. When cutiing the bube, use tube cutters TK-1, 2 or 3. Do not use
pincars, NIpPErs or scissors efc. I cutting 15 done wilh fooks oiner tnan
tube cutters, the tubs may be cul diagonaly or become fiattenad. This
makes a sacure insialation impossible, and causes problems such &s air
Ieakage or the tube baing pulled out afier Inst=lation. Allw S0me extra
iangin in the tuba.

+ Grasp iha tuba and push It In siowly, Inserting It securaly =l the way Inlo

e fitiing.

+ AMer inserting the tuba, pull on It ightly to confirm that it will not come
out. Problems such as air keakage or fhe tube being pulled out can oocur
i the fuba Is not Inseried sacurety =il the way It e Nitings.

Tube detachment

= Push In the ralease bushing and the collar & the sama ime.

= Pull put the fuba whila hoiding Oown the relaasa bushing =0 ihat it does
not come out. f the relaasa bushing ks not pressed down SuMiciently
thare will be Increased bite on the tube and it will become mane dificull

I removing e fube fram the fiting.

47 Precautions on other tube brands

+ When u=ng non-SMC brand fubes, confirm that the ioliowing
are sasfied with respect to the cutside dametar toerance
af the tube.
MNylon tube 0.1mm
Soft nylon tube 10.1mm

+ Da not usa tubing ihal does not meat these oulsioe dameter Inlerances.
It may naot be possitle io connect them, or ihey may causa othar
problames, such as air leakape or ihe tubing pulling out after conneaction.

3 Installation — continued

3 Installation — continued

25 Indicator Lighy'Surge Voltage Suppressor = M Connector
+ Grommet, LM Plug Connector = Standard type (With polarisy)
- ndard With surge volage suppessor (0S)
mmmmrwm
Rad [+

Bk ()
= Won-polar fype
‘With surge voltage suppressor (OR)
o I
vartor i oo

W
With ight'surge voltage suppressor (T1U)
=) (=) [l

A
LED

+ Connect the standard type In Bccordance with the +, - poiarty Indication.
{The non-polar fype can be used with the conneclions made either way. )

= Since yoilage specilicalions other nan sEndard 24 VDG and 12 VDG do
not have diotes for palarty profection, Be carsid not o make emars in
tha palarity.

= Please usa caution the alivwable luctuation becausa thars B
‘about a1 walt drop for & valve with polarity profection. (For detalls, redar
1o tha Eolenoid spacification.)

* When wiring ks done at the Taciory, positve (+) Is red and negative [-) s
biack.

= DIN Terminal
Wiih surge voltage suppressor (DS}
NOLT
[FIS] ]
Varisior col
HO2

[y
mlmuu\gevm suppressor | DZ)
B

ET TR
3 (WA bype)

34
zr:w”;fpaa LED

Solencid valve side pin wiring diagram

= For e stendard type, connect + 1 1 end— 1o 2 for Type'W accorang ba
polartty, while + 1o & and — 1o 3 1o Type WA

+ For OC voitages ofher than 12 V and 24 V, Incomect wiing wil cause
amaps to ihe Sunge Suppressor crcult.

«+ Please use caution regarang the sllowsnle voliags Muchsation because
thare Is aboul & 1 Volt drop for & valve with polsrly protection. (For
datais, refer to the solenold Specfications.)

+ The W-type vake cannot be grounded.
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3 Installation — continued

* <For ACs

(There & no “5° oplion, because the generstion of surge vollage =
|prevantad by & rachfier.)

+ Grommet LM

Wit igh (GZ, 17, 07, M7 Mo

residual vollage of fe dode is approximately 1 V.

49 Whh power saving circult

Power consumplion smmmwmmmmrﬁmmm
1o hokd the vaive In &n energeed
[mmmmsmazn-snzwmr

Red
s
= e
8 i
°
' £
Ik £
f— L2
[z B
i 1: Starfing current | # :Holding curnant

The above circult reducas the cument consumption whan holding In order
0 sava energy. Rafar 10 the elecircal Power WEvelarm a5 Shown Deiow.
<Electrical power wavehonm with power saving drcubt
Applied

il —
o —

Standard

—

0

o.1% f

i

G2ms

Figuro 2
» Plaase ba careful not to reverss the palanty, since 2 dode 1o prevent the
reversed curment is not provided for the power saving cincull.
= Please use caution he aliswabie voitage Muciuation bacause
here Is about @ 0.5 wolt drop due to the ransistor. (For datails, retar i
1he solenaid specifications of aach type of valve.)

210 Resioual voliage of the surge Voltage SUDPRSSOT
It a veristor or dode surge vollEge SUPPressar IS used, Mere |5 some
resiiual voitage o ihe protectian element and rated volage.

3 Installation — continued

2.11 Vave Mounting

Mount it 50 thal there I no slippage of dalormation In gaskets, snd Sghtan
'wilh the tightening iorque 25 sNown below.

3 Installation — continued

2,13 How 10 Use Plug Connector

+ To altach a connecior, hold he lever and connector unil belwesan your

Modal Thigad siza Tighteringtorqua | Ingers and Insert straight onio the pins of the solanold valve so that
S Mz 016Nm the lever's pawi is pushed info e groove and kocks.
S¥eoon Ma nalm + To detach & connecior, remove the pawl from the groove by pushing
S 7000 M 14Nm the lever downward with your thumiz, and pull the conmecior siraighi
S M3 0N m out.

Tabls 10

212 Manual override

ol an sleciric signal for the vaiva, the manual (vamde = used
mrwmmwmnrmmmmmmrlamum manual
Dpersiion. Use e manual ovemide afer comming that theme B no

lmmﬁimﬁwﬂ‘“

Push oown on ihe manual ovemide wilh & Emall 831 head screwdriver untl
It shops. Tum B clockaiss by 90° to lock . Tum It counterciockatss 1o
release iL

it is not furned. it can be operaled the same way as the nor-iocking fype.
Da not apply excessiva torquawhen tuming he menual ovemoe [0.1 N mj.

Figuro 4

WPush-tum kocking lever rype [Type E] =7

Push oiown o he Manual overmide by inger Lt i Siops, and then tum it
B0° clockwise. The manual owamide is then locked. To release it, um it
counierciockaise. 1 I 1S not fmead, i can be operated the same way as iha

norHocking type.

Mote 1) Locking fype ks not sliowed In safely applcations.

Wher Incking the manual ovarride on the push-lum lacking typas (D, £, be
swre to push it down bedore tuming.

Turming without first pushing It Gown can causa gamage (o Me menual
owarmida and frouble such as air leakage, et

[Fgure &

2 Crimping connection of lead wire and socket
Sinp 3.2 to 3.7 mm at tha and of kead wiras, Insart he end of Me coe
wires evenly into fhe sockeds, and then cimp | by & crimping fool.
‘Whan ihis Is dona, 1eke care that the covenngs of the lead wires da not
enter the core wire crimping area.
{Please contact SMC for the dedicatad cimping tools.)

3 Installation — continued

2.14 How 10 Use DIN Tenmminal

Connection
1. Loosen the hoiding screw and pull the connector out of the solancid
vaa lanminal bhock.

2. After removing fhe holding screw insar a flat head screwdriver, efc.
Il Ma nobch on the botiom of the lenminal biock and pry I opan,
‘saparaiing the lenminal biock end the housing.

Loosen the leminal screws (slobied screws) on the benminal biock,
insert the cores of the lead wires indo the ferminals according o the
‘conneclion method, and fasten them securely with the aminal screws.
Secure ine cord by Tasiening the ground rut.

pa

-~

i|

Whan making connactions, take note Mat using ofer than the

sz (825 10 o7) heavy ouy cord will nat sanisly P 65 [endosura)
standarts. Alo, be surs io tighten the ground nut end hokding screw within
their specilied tormue ranges.

Changing the entry direction

Afer saparating the leemingl biock and housing, the cord entry can be
changed by attaching the housing in tha dasined direction (4 directions &t
B0* Intery|
'mmmrmamwmmmmmmmmﬁ
CONTs lead wires.

Precautions

Plug In &nd pull out tha connactos v ereally without biting to one side.

{Refarance) 0.5 mm’, 2-core or 3-core, equivalant to JIS C 3206

Care wire
crmping area  Covenng retainar
Yoo Core wira -
5“"“‘_‘ A B 'Lea:lm(ab::amm)
b T —— T L)
[y ¢
Covéning
Figuro 7
a Wi sockets

Artaching

Insert the sockets imlo ihe square holes of the conmector (+, -

Indication), and continue io push the sockets all the way In untl the

lock by hooking inko the seals in the connector.

{When they are pushed In, their hooks open and they are locked
) Then confirm that they are locked by pulling lightiy on

he lead wiras.

= Detaching

To detach & socket from & connecior, pull out the lead wie whils

pressing the sockefs hook with & stick having & thin tip (sppox. 1

mm.

I tne socket will be used BgaIn, M=t Spread ina Nook outward.

Terminal somow
a

. _hniurl?_\_\_\_
0230025 N

Figura 3

Type =™

DIN connector typa ¥ 15 2 DIN connactor that conforms to the DIN EN

175301-803 (DN pitch B-mm stendsrd).

« D type DIN connector with 9.4 mm pilch between temingds |5 not
niarchangeatis.

= T dislinguish from the D type DN connedlor, "N is listed at the end of
woltage symbel. [For connectar parts without Iights, N Is not Indicsted.
Please rater o the name plats b disinguish.)

=+ Dimensions are compledety the same as D fype DIN connechar.

Page 2ol 6
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3 Installation — continued

214.1 Series SY3000
A Caution

= SMC can provice 3 DIN style ierminal connecior Tor the seres SY3000.
This cannot be assambled to & siandard maniiold and sub-plate sinca
the DIN conneclor widih (15.8 mm) exceads that of tha vake body (10
mm). Conted SMC il you wish fo use with a manifold and sub-pliaie.

* The DIN styie lerminal connector and single manifold unit MEve no
axiemal plod spacificaions.

4 Settings |
41 Exhaust Throgtle

4\ Caution
The SY seres plol valve End main valve share & common exhaust nske
ihe valve. Thersiore, do not biock the amaust port when amanging e
piping.

42 Use Bs 8 3-Pon Vave

A Caution
In case of using & 5-pOn valve a5 2 3port vaive
Series SY3000/5000/7000B000 can be used as nomally cosad (M.C.) or
namaly opan (M.0.) 3-port port walves by chasing one of the cylinder pods
[A ar B} with & piug. Howewvar, they Enoul be usad with he exnaust ports
kept open.

|| g poeiiion B part A part
Gonfiguration NG N.O
[ E[E“ -ZAZ'_: ji:l?
0 v [
Single ;Eﬂ Fl N A l | ITqu
4 ‘EA)= 1 S(EE) (EA)S 1 BER)
t i) F)
B
5
5
5 (w4 2ing
z
Douple | Lilel raca R B iy
(EANS 1 SER)
L)

43 Changing Port Block

It using body port fhype, both A Bnd B port siZes can be changed by
repiacing the part biock Sssambly mountad on tha body. When changing
1his biock sseminly, the comact screw borque must b achieved (o awold
possible air laakage.

WIm the one-ouch fittng port block assembly, It IS only necessary 1o
change the fiting nd not the whale Dlock.

For SYED00

MS port block Assembdy
M5 port block Assamiy,  [C2880t= el

[

Figure 10

Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

4 Sattings - continued

Mounting screw Sghbaning orues:
Model Thread stre Tighten
SY3000 M2 012 Nm
SY5000 M3 0.6 N m
SY7000 M3 DENm
SY9000 M4 14Nm
Tablo 12

Porl size

Sya000 ‘One-touch fitting sar 84

‘One-bouch Niing lor 86

‘Dne-bouch fifing for 84

EYS000 One-bouch Niing lor 96
One-touch 1 jor 98
Cre-touch Niing far B8

Sy e touch fifing for 10
Cl"ls-mﬂn_lﬂhf 28

SYa000 One-touch iting for B0
One-louch fiting for 812

Tablc 13
+ One-touch fiting (Ingh size)
Appiicatia series Fosze

Cne-touch Niing for D32
Sa000 Tne-1ouch GG for B1/4"
One-touch ﬂm!ﬂ far @&
SvE000 Tine-ough TN for BVE"
e bouch g for D&/1E"
One-touch ﬂm!E far @616
Dine-touch g for DG
‘Dme-towch Nhng lor G616

‘One-iouch Ritting for B8

Tabic 14
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5 How to Order - D I—T_l
3 SYI000
5 SYGO00
7 SY7T000
8 SYIp0
Type of L Manual override
Validated * ; ov
2 position single - E
Al 2 Non-lacking Push-fum locking
push type: lewar ype
g Lottty .
[EAIE 1 3EB)
{F1
2 posiiion doutie
a4 2B Made to Onder
. ~ Z
X20 | Body poried exemal pliot
EA HERY =
""Isréf"_b' m T |m|m::1n;?eummmmu
{ aldsted ) f .
3 ‘cinsad canire T e
POS'"S'_:“ ) ght/surge vOHaQe SUDPRESON — - — - — - — - — - — - — SYBO000 Nas N0 DreceEr
i y for G.H LM W
- A - - Without light/surge valtage suppressce Without igni'surge voltage ‘ Hote) When placi order for body ported sclencid valve
- reg En W
E] W 5Uge wallage SUpprassor 'Wiih surge wolege suppreesor {Mon-polar type) = G 85 8 sngle unil, mounting screw for mantiold and
z ‘With ight/surge voltage suppressor Z | With ight/sunge voitage suppressor (Non-polar typs) — paskat are not aached. Order them seperstety, If
3 posttion axi R Wil surge vollSge SUpprassor (Mon-polar type) * DOZ and YO ars not svsilshla. . NPT necassary. (For detals, reler io e calalogue.)
U | with sghtsurge voltags suppressor (NorH-poler type) 'Wﬁcwﬁmm“m?m It i airaady T | WPTF
* For AC vobage vabves thara is o 5" cption. |} is absady dkin o the | ~ Excoptor M5 B port size
a - ar - L P imimimimimimm =
uilt-im bo the reciifier cirouit. 1 w [
- Fmﬂrm-uv DCve . :
- ;mrbhnnn-z- 1 [ Symisol Pont stze Appiicable series | !
3 pasition e canire 1 M5 MEx 0.8 SY3000 I
[*.\-i iR HEE 1= SYB000 1
e 24, 12VDG, | o2 1 Y7000 ;
5 ||| [ . 24,12, 8 5 3VDC/ 100, 110, 200, 220 VAC Bl i S vt = - i
L plug connector M plug connector \DiN e rminal ! 03 aB SY2000 !
. . L:Wilh leedwre | M:Winleadwre MM Withoot 0, ¥ With connecior ! !
b oo e o ot o flongh300 mm) lead wie 3 _Dne-touch fting (Metric size) i
ol '] 1| Symbol Lo Mimee |
= ‘Standard ' o One-touch ting tar 84 Sva000 !
T Wilh power sawing cicuil (24 VCD, 12'VDC only) ! (=] One-touch fitting for o6 !
* Powar saving cicut is ot availabla in the casa of D, Y, 00, 1| ot One-touch Niting far 4 1
Y¥O.W D or WAD typs. - :
_____________ e— 1| o8 One-touch fiting for 86 sveooo |1
' Forpc ! HE-: One-touch itting for a8 !
1 vl - .
Waligated © |- LN: Without sad - on Wgres - oo |
s ZavDG » ! wire HIEED One-louch fitting for @10 i
HID 12VDC . ! - S, HEE ‘One-touch Niting tar 88 ;
iy 5VDC . 1 S ;|_cw One-douch fiting for 810 S¥S000 |:
i[= EvOC 0 | .| oz One-touch itting for 812 ;
. 1
L] 3vDo . i ] | ; _One-touch fiting {inch size) ;
! For AC (5060 Hz) ! n 1 | symba Port size Appicanie |
1 idafed + | - .
in — val ; '[ W | onetoucnnmgoresar [
HH 200VAD : ; oE . . . . . oW One-ouch Mitling for 91/4” !
- compliant - - - . - 1| M8 [ Cnetouch iting for oBaz” 1
1|2 1ovacisvag - 1 - - :
- ! LN, W rypa: wih 2 sodhats i| M | Onewuenningiorevar  SvsDOD
H 4Dczznv.qc[23|:f\|;c;]nvmmm ! * For DIN terminal of SY3000 sarias, rafer 1 the catalogus. 1| me | cneouch niting for 516" h
specifications i & Mmmmmnmtmmmc DiN436500). For details, ralar o the cat - - .
! Sonk walsblowsh 2 and 24VDC. | LR Lo e Jormer or i bgus. i re | onetwenmmgrromie
1 For WOWAD, DC voitaga is only | N usmnmmmmicxmﬂ umndudu aml.nuu Rofior o tha catalogua for dotails. H N1 One-jouch fitting for ae" .
: . Bofarc s catakogus o 1 oad wieo g of L ar M phg connons. 1 . !
1 Mots) AC-typa modals that are CE-compliant | * Radarto s caisogua Land M - N One-bouch Nting or 8516 E—
B \otminas. ; Natal Emhc.dio hqnlmknl: Ploasa bo mwe o Bl tha blark 1o tho catalbogua. ! [ Ni1 | One-touch fiting for 0aE" !
! ! Meta) Wihan crdaring singl uri of hmmwmudvnmmmmwam L . !
I et e e 1 Page 5076

203



EYS000-TFOOTEN

6 Outline Dimensions (mm)

Rafer to the catalogue.

T Maintenance

7.1 General Malnenance

+ Mot faliowing propar maintanance procadures could causs the product fo
malfunction and lead io aguipment damage.

= W handied Improperly, COprassed air Can be dangerus.
of preumalic sysiems should be periormad any by Qualed personnel.

+ Before performing maintenance, wm off e power supply and be sure io
cul off the supply pressure. Condem ihat the ar Is released fo
atmosphere.

T Maintenance - continued

= After instaliation and maMenance, oY CpEraing pIEcsURE and power
o and ge lests io

Mia EUTE 1he BoUpMENt 15 INStaled comsry.

|

|
|
|
|
%

.

Do not make any modication to the product.
Do not dsassemble the product, uniess required by instaliation or
maintenance insiniciions.

After Installation and mainienance, epply operaling pressure and power
o and o ge tests io
males sure the equipment is installied comedily.

Whean the 3-position ciosed centra typa I In Its rest position, =i can be
¥Eppad between the valve and the cylinder. Exhaust this &ir pressure
befora removing piping of perorming 2y maintanance.

Whan the equipment is operated Sfter remounting or replacement, frst
confirm fhal measures ane in place i prevent lurching of achuators, etc.
Then, confimm tha the aquipment |s operating normally.

.

.

Low freq ‘operation

Vaes should ba operated st least onca every 30 days to prevent
malfunction. (Usa caution reganding the air supply.)

7.2 Throtte

+ The pilot wvale and the main valve share exhausis, therefore care must
be taken to ensure that the pping does not become restrictad.

8 Limitations of Use

&1 e and
+ The product used Qummmmmg-mﬂqum
and - Becept

Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

8 Limitations of Use - continued

2} For ey fallure of Jamags reporied within the waranty penod which ks
chaarly our responsiity, 8 replacement product or nacessary parts wil
be provided.

This imiled wesTanty applies only 1o 0ur product Independanty, and not
o any ather damape incumed due to the fallure of the product.

9) Prior to using SMC products, piaass read and UNGEERERD e
wamanty berms and disclaimens noled n tha spactied calslogue for the

particuar products.
™ yacuum pads are eaciuded from this 1 year warmanty.
A vacuum pad |s 3 consumabie par, 50 1 s wamsnied for & year afier it
5 cialverac. AlSo, evan within tha WerTanly period, e weer of 2 product
due 1o the u=a of the vacuum pad or Telilue due o the detanoration of
runbar matensl &re not coversd by e Imied wamenty.

+ Compilance Requirements
1) The use of SMC procucts with produciion equipment for ihe
manutacture of wespons of mass destruction WMD) or any other
weapan s siriclly prohiied.
2} The exporis of SMC products or bechnology from one coundry o
anather are govemad by ihe relevant security laws and reguisbions of
fhe coundrias invalved in the transaction. Prior 1o the shipment of & SMC
product 1o encther counlry, e=sure that all local rues goveming that
export are known and followed.

B2 Limitations

+ SMC products are not Inended for use as Instruments for legal
metrology.

Measurement Instruments thal SMC manufaciwes or sells newe not
been gualified by typa approvel fests ralevant to the metralogy
(measurement) laws of BECH country.

Thesedore, SMC products cannot be used for business or certification
ordained by the metrology (meesurement) laws of each country.

voliage
The supgressor residul valtage shouwd be 3 % or less of the rated
woltage.

+ Surge voliage SUpprEssOr
If 2 surge profection crcult contans non-orenary diodes SUch &S Zanar
diodas or varisor, & residual voltage will remain that is in proportion o
the proectve elements & the rated voltage. Thersiore, gwe
consideralion {o supe voitage prolection of the contraller. In the case of
diodes, the resiiual voliags |s Bpprodmately 1V,

= Low temperature operagion
Urnilzss athanwisa Indicated In the specificalions for each velve, operstion
s passitie o -10°C, bul appropriats measwes shoud be tken to avoid
solkdification or reezing of drainage and mosturs, atc.

+ Mounging
Mounting orientation |s universal.

Any usa In an IS0 13840 system must be winin the spaciiiad Imits and
Eppiication condiifons. The user IS responsibie Tor the spacificaton, design,

valldaion and manienanca of the salsly System
(SAPYCS).

The use of -pastion single valves with &F retumed or &FSprng retumed
Epanis has to be carsfuly considered.
The retum of the valve Spool Inio the safe pasfion depends on the pllot

pressure. If the plo! prESSUre drops Daiow the Speciiad oparating pressure
the following might occur

them befose using the product.

1) The wamanty pericd of the product is 1 year in sarvice or 1.5 years
alter the product is dalvarad, whichever Is Irst™. Alsa, the product may
have spechied durability, running distance or replacement paris. Please
consull y our Nesrest sales Drand.

L d mowemant af the actustor when the pliol ar prassure &=

restorac.

= Prevantion or delay of & Siopping of revarsing of mavement

= An uncommended change of ihe onginal posmon gwithout an input
Eignal).

The design of ihe satety system must tske Into account such benaviour.
Additional measures might be necassary. For exemple, the Instalation of
& addtional =r tEnk to mantan the pict pressure. SUch MESSUTES MUst
ba evaluzled by nsk assessment wihin the validatan

8 Limitations of Usa - continued

B.3 Safery relays

i & safe cutput from 3 satety relay or PLC Is used 10 oparate this vane,
ensure that any output test pulse duration is shorter than 1 ms o avoid e
WENB SHienoid responding

Output signal

Testpuse |.

Figura 11
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Anexo C — Esquemas elétricos e Pneumaticos

Esquema Pneumético
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Otimizacédo de Sistema Automatizado de Descapsulagem de Rolhas de Cortica Capsuladas

Circuito de Poténcia
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Entradas do Autémato
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Saidas do Autémato
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