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Figura 1 — Comparagéo entre o diagrama de relés e o Diagrama Ladder.
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I MANUFATURA VIRTUAL
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Il MAQUETE VIRTUAL
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Figura 2 — Exemplos de maquete virtual.
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Figura 3 — Algumas representagbes do Brago Mecénico [3].
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Figura 4 — Brago Mecanico (SCORBOT-ER V) [3].
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IV AMBIENTE DE PROGRAMAGCAO E INTEGRAGAO PARA
MANUFATURA VIRTUAL

FaW. "= $ FAB LA = A = W% & = " LR U x W TH# =1

T%&H#E " OFD O/ TH N3 Y 9#. = LW < F "KM [ F MNFE o= &I %
& *=#/ " & W %' v - V& & U MWL 28 %l L= L ) * 1 &# )
=197, /.Y P 2%& 1" & W . 9#. "7 Yi=# = &1 ", - AB /MMM <=1 *
= K&
Fo W/l $ *AB . %W.$ AB = %H# [H# /g4 50 #% -+ 0. %"= %" % .
—1& W. . .9#= * W = $ *AB %M. F Wl - Y Q. W= BB =g = o ]
& 7. 1IC.1 " &2'™$ = 0Hd#E $.% L& % =1 AB . > %L%AB . % = $ * >4
- =17 T ST = =20 Mo#F R W AT, o= $ *AB/ A= -1 >
M*"3",3X"V:9#. =" %6 1 %$# $.%!'".= $ = AB = #/ > AB %"#1/+
/. & & #HIEKH 1 - W= 0 AT 9#. S W, %W.$ AB *$K7. & = $ *

#* %t 46 AB K=
software ™1=C. ™. &#1 1 ™. = $ * AB . * W FW : . ".7. 1 - & & *HWE AB & *
BOU= $ % LA OB U THH M5 TILGT TR LR 4 Ve 1= WIKT.L = % AB S K& M I/

T0&# W . software™.= $ * AB . IF O /M. K [ TINT.= [ & <

Ao r oy r gt r vt LA/O5 0 o= ) %Y L L%& . - 1S T O

0e&t L% < OHL THHE = 1] #* L AB "/ =% V" /O # W. .).&#AB
= $ oM =0 VIB " ETOfR [ -0 7 6 & %Y W= O . =& " TF 2% !
gt LIB Aot Lt F W = *OH K OH# ] -, 7# UL & FHm& AB LK

" % Oi$# U

Escrita 7 Leitura

varredura /
T
Execucdo

Figura 5 — Varredura de Comunicagéo.
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Figura 6 — llustracao da arquitetura do sistema.
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Tabela 1 — Formato do pacote de transferéncia de informacgées.
Tabela de Leitura
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Tabela 2 — Exemplo de pacote de comunicagdo entre maquete e APIMV.
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Tabela 4 — Caracteristicas funcionais dos contatos

i Estado de Estado do fluxo de Descricédo do
Simbolo Variavel | Alimentagio' ativagao da . ¢
variavel elemento energia Comportamento
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ooyt ot KT AB T 7 KT true 4 %K $ %6 AB - =t Ll LGN 5 Lt
SO -1 0 true 4 WK $ LG <Nt & W % ¢ S A B .\ T V)

& %"+AB #) "L %8 % e UK =L D 9#L&E M= RTIF= 1D S T8 WL L1
% &t &# -

Tabela 5 — Caracteristicas funcionais das bobinas

Simbolo VAR Alim." | Estado | Comportamento | Simbolo VAR Alim. | Estado | Comportamento

_ !/ " 2$+& "
edge" ) < _%/ AB edge” < _%/ AB

15t/ 1§t/

154/ true” & *= %G @ 1$t/ true & Y
A0t 2%

& *= %G .U " 2%& " <% AB D
true o7 K7L =0 %L&L YT Mrueb

&t/ &% >.% " - %

%7. U oto1 Tt 2% Tt L% AB D
true & ot 7 K7L =0 %o&. LY falsed
& % *.% " - -t%

cfolcle

/>
™ a *.% AB > .%. $ &G.$ %" /1 . _.*F.%D
# True> Li$W & N7 " AON5 . False> 1+$%:t& .1 A7 " 4OFFE)
#, Edge > L+$%tt& [ %MAB . .1/ " “_false= true . Edge > L:$% & [/ %LHAB . .1/ " "_true=  false)
7 #V>7 + AB LN =0 BWROHS *= &#) Ftue. " =11 ] % = false

+
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&V OMUHT - 1 288 L #0&

% *.% 1 Y.*.G W. FTo#t T %2, %I+, %"

- =% Wr=_1 " =+ %G . o=+ & # M - U =170 9#. L e A -
% AB true 4 9K $ F _%. $6 AB " - % "1 %245 et oW -1 0 true
4 %K $ & % *% "1 %25
Tabela 6 - Caracteristicas funcionais dos blocos de fungéo
Variavel Acionamento Q
Simbolo (valor) (entradas Estad Operacao (saida Descrigao do Comportamento
digitais) stado digital)
edge vy
BtV ied = W7 o true
true & W %"
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% "t & W . & W T =K L [.F= 6 - #) "o % Bt D/ & OHF& W[ 9. L.
> Wl* -/ o v.=l 1 &G 48 * e $6 ABOT - =i ML # L L) FLUENW 5 =L iyt
& %t L 2B T WG L& %™

IV.3.1 Posicionamento e fixagao

Poox Wi, = ¢ * AB " %$# $.* " IB -/ VEK& VO#. V. 1> 0™ & Wi#n/ .
= N*./ 1. & %+$# AB & MOV 1 L%t Rt/ L 9#. = LW A R gL I &t %
[ % = BAB " /. *% " = #IHK+ & % .&& % e L& W !

&M LW O$K& ot % S R Tt #R & W%HW = "B .= NRIL $#%!

Tt V= #IEK: 2 & =% "o & %.)B V. Tde&# M oW i = BAB % "t $*
#0V [+-# VKIB =& D #*F R LWL = FtW. "= $ * AB 1 > AC.! &
*6.% "1 WH*T ) = 0: "= %J7. = $ * = & WI#/ ™ V& *=%.%W.1% %.=_. AB "

2% % ¢ V& &I MU T L LW W %t = L& = %W Y = & % L% %
[0 VA =% 1" &% )B % ™ $ *: &®AB %1/ - P """ LU #&* = [ > W : 1*". # 1
% * AC.I+*= [ W.! = 1# & 11t:& AB : /. = ./ AB _ t%/.$ AB F 2%1&  %". ol " o $.>
T b= NXOD K™= 1 % -. % d

= LAB % /. 4) 050"t tow o I= A M7 "M o= .""AB t /. LN = L&t % L%/
1 & &# = BAB " LW LWt TE S L ) % G . & #% M. 1# & 6 AB %
t$ > Moo # D L% TIB O#IT T = %™ T=% 1" &%)B ™ ..*.% =R e
& . ) AB "W Ut $ /[t &* =W o %t 4 % . LSH#RT 1 =2)* = IAB F
ol & =% o)t 4 #5H = 9#. % $ &GLE =L JI9#L T T LW $ K&
Vo= " = 10 R o ) - 8%t & Wit . 2$1&

V=0 " L% TL#HTE R %Wt = & W JUB =t L SH % OS#H !
%l>. U .2 Bl S /N ) B & = %%t L$hti& = &t % LU %
& #% U "% %G ? " 1= A . _"™AB : =1 of. 1 yl*>. 1 * _"3& *=C.* " % AB "I
=W vt %t Lt & W OHL L i < I# 1S AB I e b L
F'l= LAB " +$ * LHMTE % G 9#. . LW &#= . & #% P 9#. oy R TR ]
& %)C. > 1/ " 1% O# o * oK. L W& W L% =+ MG Tt M $ R o=l . #
Hot&t > & > $oHF oW TE H#%T 3= %% & L #L % o6t & <3 #IL
ha* . #a"3 & 6 & W /[ % %G " % . '& #% ! _3
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X=150 Y=40
P, . X=1 P, Y=2
P,.X=1 P_,.Y=3
#. posicionamento horizontal de tels;
f: posicionamento vertical de tela;

Fint { Pog 7 linha do diagrama;
Pin: 7 { Py 1 coluna do diagrama.

Figura 7 — Exemplo de Localizagdo de um Contato

IV.3.2 Conexao dos elementos

I I I TRl o T4 [ B B C RN et/ B ) AB . & %.)B
. L L% VB =0 & AB T = b Wt Lt ) A% # IS RIS
CBHOOSH @& *<#Y AB

I
I
11 12 1 12 13 1 13 14 !
?F’in Fout I'F'in Fout I.F'm Fout ‘,'
; : ; \
1 I
' 24 20, 22 23, 23 241
T Fin F'nut:. Fin F'nut:. Fin Pnut?
Figura 8 - Pontos de Conexao
1> 0/ TIB & %I+« . ™ 1 & %.& "™ 1 %/ . 1+Of y" =W oW "t ML #R I iSH o

YO# o # )RS ACLY WL LY - & b= s VTR S %t LA = Wt %t L # T
P AK" = P -K& 1" & %)B % . . .. % D

° . O>9#. 1 - L&, 2%+& 4 B 0 o+ V7L M& %L i L= 8 %-)B "
T (IR S N A S </ I G VA Y R - 5

. F+o>9#. 1 - & 2% 4 5 't o= ] SH W= 2y 4T o>
=" -. 5
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Tabela 7 - Exemplo de resolugéo de légica

PA
12 i
i nh oz oo
B ——
—— ;
. % a ""
0, 0, i
;&//D : +/§#/aa' # a % a“
# a*3
JK <= L & K LEN &
Légica OR Légica AND
45 4-5
IV.3.3 Edicao dos elementos
K. ".."™AB I1".* & " &b# V"o WG Lt ot 9. 1 x / 1IB ) "t
= BAC.T & %G.&™ I = of. 1., =17, " /. *% # $ AB #oV & = % %! Y I e
"_wAB U = %W 1. $# .2 =W V. # = Y% & %W $.* " = LAB " 2 H:05 " /.
07 %t o#R I A = & =-A G o= & 0 V. & "MK Doz %> 0/ AB 4 11#%/ - " " %
.o*x 0?5 o wW> 1/ $#* 1= BAC.1". +) AB>
L T |
I 1 1 I
(11 : 12 : 13 :
?100,40 ,’150,40 ?200,40 ‘ll
I 1 1 I
oo e, R :
:21 : 22 : 23 :
® °
’I 100,20 ! 150,20 ! 200,20 ’I
Figura 9 — Exemplos de posigbes de fixagao na tela
JUHAB TR L LR LW -l 9#. B TR Sl T el Y BTy A I o= > #1]1
= hAB = ) " "_ ¥ ) AB L - %M. = $ *AB L. % .$ L& &#
#* ke * %, = HBAB & /" &I# %T. LI #U 1# 1) AB D-F= o o8+ )]
VJo% ot LSA%T &l LT M 0514 = HAB 1 #Y " = U :? o " * 1 #*
t#1/ AB " o= hi& % FLW OL#HFE F= %LU
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100,40

ajusta automaticamente

100,40 15040 200,40
" %0.00
||
'i | Rl
MOUsE
{5

Figura 10 — Exemplo de fixagdo de componente na tela

=
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IV.4 Gravacgao de programa

OHT M. F 6% KW Y. 9% 9%, = $ F L% T % I $ %6 ™ ™ 1_$#%.
* %t 4 -0 @
Tabela 8 — Formato dos arquivos de armazenamento do diagrama (.LAD ou .RNG)

Atributos Descricao Tipos Objetos
ListaE.count S e I T3 V) 1%/ 1. el
label % *.
categoria $#= "_& 11144 AB
tipo t=
atr | +-#/
td = s
vi W18
texto > WK+
Figura I e )

id %)
X & "% " G 6w 1%/
y I LWt
pin.X =W ".&%.)B F.I9%." % G 6 %
pin.Y =W ".&%)B % 7./& —y
pout.X =% ".& %.)B % G 6 W
pout.Y =% ".& %)B % 7. /&
gb.Name % *." = .1.% AB $K+#&
gb.Text /)" = .1.% AB $K#
gb.Width $# " = 1w AB $K# $ #=— )
gb.Height M " .= 1% AB $K® -
gb.Left = L& % *.% G 6% " .=_1.% AB $K+#&
gb.Top = L&t % <% 7./ " = 1% AB $K#&
%)
= & W L [-# 1 = P=2)* 1 > %! e
alt)
ListaT.Count | 9# %/ "."./)/ ! $.$" 1 = § = 0/ 1. . D1
tb.Name ho<L UL L Lwe [ S
th.Text &. VO#. & *=C.> [/ )
th.Width St " 1) N
tb.Height FEED) %/ :
th.Left = &t % <% G 6 W " /)
th.Top = W&t % <% 7.0k " 1)
DY
=/, & WHW . [+-# 1= 1=2)* 1/) 1 e
D)
o > =t R Y HIL%& . $A#WY = NXL/ O LIo# % 1= %G.& *I=ATD I

&H% T L 9#. & < % 1 = BACLY ML % ¢ ACLY + L7 WY = #EOU T LW SH %
= $ *F 1 y# "o UggE VK" W AB = Fa W= S *FAB .= ™= !
[TET] ! -* !-#! u-7+u ! #$ -!

Vo7 1 s 7" L% 1= A YD U"AB T e/l %L 1B &+ LT G Tt 1/ #ACL Y
=W > ). %IB DHtiE Wt O H%S O # MR =% 1 #F MG Tl & %" K 1 O#7 1 Of.
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FEH TS NG =L # N H #FL UG L& % /L L) L%IB DOH#L U0 &

&* = § * U_Ln7 T SHE St

IV.5 Fluxo de Energia e Processamento

#) "o % B & wHe =0 LW .= $ < AB " I9#. " = "o L% V%A
7K = 1" ON%IB "M %G & * t% 0 Op# Tt
Fluxo da esquerda
para a direita
Linha mestre
[Alimentacdo)
e i
¢ ) ! A energia flui por
___________ toda a linha no
sentido vertical
Figura 11 — Orientagdo do fluxo de energia no Diagrama Ladder
& *. % Ut TG =t ABOTU#H LR = Wt =0 R OBA L& Tl - B& =
6# & * = _1.W (01N * T7.6G -t " LT - =g & %o &% <l

= =sttIl o, ot &t LA E LT &S . = [ %&. W Yt ot KT AB T
7 oHK7. ML &t %WB 1 W&/ 9. & <K%t/ & M.& T L RLW

O = #* *_1* 7 K7. 4 51 10 &*™ T A=W % T % - 4 5.
% * *.W. &G " 4 05 = > & *= [ F W vo&T O #FTILTRWT e .yt
7 K7. LA )= of oyttt 7 AB i$# true: & %/ & *= %G
& % *.% . 1# & =11 Yoo 6#: J%9% W & W [ O/.* 0 & WKt K% & T & &
6# I+*- 6 %" [H# AB %7. 1 FRH#T BA UL Ut 7 K7L SH % "7 Ut dm&t falseb:
& W/ & *=% 7 K7. .7 [/ F# & - & . O ./ % F& o#
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DIl = FALSE ) T[] =TRUE

bn

- <mm> Lr
[DI1—| <:E:> Dol

Figura 12 — Exemplo de representac¢do grafica de mudanga de estado

= &1L > " 2%& 7 . %G MG . & * % 4 #%S$I5: L% UL & = )
o0t = ML & M & t#Y AB M O O$# "3

Linha mestre

[Alimentagao]

Rung 0

da esquerda |
para a direita’

para baixo i i
Rung 1 T ——A—C >—

Rung por Rung

[linhas de comando]

Figura 13 — Sentido e dire¢do do processamento da logica

B I=_%" #) 7.0+ It % % %B = ". # o= #FE& W Y - &t o= LW
W.+ VF& #% 9#. UK VT.%' /" % 9. L %Y Wt o= &I R LSRN = L=
-t) % 7/ B & FHUG 1. L) % o RUIR OO % G ; & UG = ol Bt Ll -l L&
& BB L 28 & %TH6EHL #) W71 * % - Wi#l Y )= AB [ TID T #* O#.
=Moo =0 # T WHO#) & WK B =.1.% "1 V=174 [ % 7 V" 00 Y - &
& W L 2%& " o= $ ¢ AU+ TS U #N O WHAB RO =T+ & L #) 7.0 [ TILTOg
& W I .+ =W ".7 # [# & BB . 9#. 3 L& = IN7L =1 R =
S 7T TH 19%$t, :%B .%& %/ % AB " J19#. T T & W/ = 41l BB GK #) .
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e S/ TIv oo SsS#EYT 7 Ut =10 R /oI & W GK <% AB &G.$ %" /1 o+ 7. /&
G -t %" & W /1 o& ™ Uo9#. % W ,1. .> I " I177 AB false: = [ %W %B GK #)
A7 LR B Bl oY et R

Tabela 9 — Exemplo de Diagrama Ladder com possibilidade de fluxo reverso

Caminhos possiveis para o fluxo de energia

DI ——=DI1 — —DO0— Y] DN | Dod— Dio Don —DO0— Dio on —D00—;
o Lo O — - O — O —A
D2 D3 DIs DI2 =} D12 oI5 DI2—— D12~ DIs— D2 DI3 —DIs—
— =~ e e o e e —A— A
Dl4 Dl Dl Dl4—
——— ——— — Ll:
(i) (ii) (iii) (iv)
Alternativa PROIBIDA Fluxo Bloqueado
DI0 — DI DO0— DI0 — S0 DOD
- O — - -—0
DI2 — Q== 0I5 DIz — |EDIB==DI5
—||—Fi| = —~ = -
oE Di4 —
— |__r Fluxo Inverso LI -
(v) (vi)
IV.6 Varredura de Execucao
7 tHO"L)GHAB L H#F & UL & .= &I RN UL < ACLY S# YT = $ ¢ 1K
R B V- B B B A B O R T S AT - Y
s = o B S B B O P T T -7 AR A7) D B A

T S B £ O 1 Ty A VA o/ A *OH[.9H. = M 7.6 [# 16 14/# AB
&M oL W o to= & &% KL TwT7 1Y .1 L& O$# 2> 1/ && o/

U# +#Y AB 9#. = VW 1D & <HMm& AB %& %W 1. % O:$# U

%1 . L%&t
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estados da manufidura

maquete m

controle
MO0 rlﬂm = B!
= !
M=
(cliente)

comandos ™

Figura 14 — Transferéncia de dados

IV.7 Simulador de

=*# AB ".7 = =% V)% 4y e ot LR % 0 =% %/ "
% .$ AB & FO#H OH#. * OH#/.THH <V %" T.=_9#.% ! =48 AC.! UL Q.= ho=
link & >~ > 9#./..="_1.= % = 2% . & W . . [.VK, 1 = 9#.% *2"# . $.$ "
Tt WL = S *AB I &W & 4 =W VTl Wt G 49 [ = %/ T LT TG 4k ]
ot % 2% Lt L)Ly 2% = 1 # & % =% 1 . t#Y AB M %L M

Lxg " % O$# U

F 2l Simulador =10l x|

ENTRADAS SAIDAS

oo [ D4 [T Doo

Conn [ Dis [ po1

Doz [ D6 [ Do2

Coiz oz [ Do3

AlD [ aoo

All [ aon

Alterar | Fechar |

Figura 15 — Janela de simulagéao de I/O

WA &#Y TS WL = INW& 9L v L %&t Yoo # 0 =R KTV V*ROG WU
= W7l *<o& $#%! softwares ™. = $ * AB H"#I/+ " F_O& " BB Mil= W—t16 * Lkt D
&1 " E )" G .%) wWe&Xx " T E XUt ottt &G%TL XML WY #

g " 12="_1_ &G > " O# %" = $ * 1. % W .* ).&#AB #oW. 7 H T
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DGHAB U HS ML LT N & Ve R RO LT = 8 -#1IR L #1607 )

P %L O IRHE T T OH LY W= Y =0 #IEKY L) - G & Tl 9T DL # 4 DA & =]
B (- T | I/ A 3K S ) Vi - B R S RS VR B S E S
= &1 > " 2% TOONL%& ™. #%& % *.% ™ W " "_ /Ol 1.$#H0W >

o KRN L Yyttt %ot % /D

. voy v oWt Wt 9 W o)t 1B S 7T T M 9T L H# D

. = $ > L vyt ooy L I™I=ClY% [ -0 ML H# D

o I . 6" 7T UH# MU )HAB 4 D ) &#HAB M 2%& L L1&H 9D

. L A B /T I 0= T d i VA L A R A 1

* Ot AB = ML & %I #* +$ * Yt 40H M & <= 1) = #F & W CHE
& F= " " = 470448 Vo #H* WYL 1L+ 9#. #O5 L#HF - % & FHE O 1T & 1 Of %
%t =0 & WAkt L 2% LY -0 L&t =0 & W o#. 1K M1 & " FT7 KT & =

CLTLTot& Yl T KT L W I+ Of. 7 K7. ". . W " . & %4AB 7." Mt
#) "o %o B =0t L %t - % 9#. & % 7 K7L LT

CIo Maior -~ D00

— == =0

Al

2 -

Al

Figura 16 — Diagrama Ladder usado no exemplo de simulagédo

S# %" =% * &*.A "o etotl K AB Tt T KT | false: = | %W %B GK

& W L 288 = %/ & *= " I01$# T 5
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Dlo Maior

ooo

—A{
AlD

(R
Al

F 2l Simulador =131 x|

ENTRADAS SAIDAS

C oo [C D4 [ poo

Con [ oDis [ po1

C oz [ D6 [ poz

Coiz Coir [ po3

a0 | [T Ao

an | [ o1

Alterar I Fechar |

Figura 17 — Exemplo de simulagdo em estado inicial

A R Rat: B VA =1 = fruer +-. %" #) "o %%t = %/ - &
Y. HUAB 9%, = M. T 6 I# =_ AB LT & = Tt T 9L T >+
oH#. 7 R #) "o %, $t o= %/ - =% 9#F. = I# 7.6 &% 40i$#  "@5

D10 ——Maior 71— D00 —;
LII — Lo F Simulador ol x|

| |
= ENTRADAS SAlDAS
Al "i-_.n.'_'f.].--’in Di4 [mn;
o Oon Dos | Ooos
Mpiz D6 " Doz
Coi3 o7 ™ po3
~[z | a0 | L
AIO = A 12
e At [T Ao
Alterar I Fechar |

Figura 18 — Exemplo de simulagdo com acionamento
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V COMPILAGAO LADDER

& *=t AB ".#*= ¢ * o1 ] THAB U %$# S¢S K& I-24& = #* 0S# $.*
Tl U #H " 9#. & -t & WHAC.II9#. & &L 16 FHF WH AB 1. AC.LIO#H. [ B! X< < *+ =
T LTL HNU T &LUK

$ *F 1> "B & F= 1 I TK+ VG Pl & < % Vdrungsh: & VAL L L% 1= 1))
L& A% L Rt g o D - &%t 28 W .t # W, & *=t AB: lrungs B "1

V= " > 0. & #% & #% @ %G %G .= %t &t L% . & %TAB . 1 M-
=0 %t P o "™ LAB " #) Moo= &I FLW i& R KT % +#Y) AB M OO$# "3l - %"
= I g > " %, $ = 1& *=%.%W.1:". & "™ &* O$B# "/ F-1* = LW "™ W.+ *_%.

= &IV <% "L MG fH#o6 D U LT R = et 17 T = = 2)t*

7 T# 4T OB#H WS
V.1 Interpretacao légica

AK 7K+ P>/ " $t 1= . - #* +$ * = #N = #R RO & &
LT 10 SHATWWME XY

&t #.M #F=$ *: I=A M7 = =% AB T MHE & I Tt #
F 6 - %l % 4 ) 5r& ¢t #l Oois# "W

Diagrama
Sk Matriz
— | i} i———  |11]12|13|14
—| i} L {0 — |:> 211222324
| 3132|3334
—| i} i} {i—

Figura 19 — Disposi¢gdo matricial dos elementos

/.= . AB " 2%$& D I AT A T BV B L % o= 1 Tt 0 St
ATWWMS X Y %t 1 Y LoD % > [ " " s & ut %t = L&t % <% & W N L#)
ALt _o& %)Cl!

* e 8 * o =l - & W= & W - % 1§ ACT = A e T )
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TR W S VL=t & OHT <6475 %G 1= & #0 b

a4 ap ay
Ay Gy Ay ay

A=| Ay ay Ayy oo Qay (1)
LD Ay Qs Ay

L ) 7 O#f._ & " L) mLTL NI 1B & Bt L o/ VAR AT

o %/ & *= [ *W = K# UL & #F . # "o %% S TIET v g o* 1
/.= ./ AB " 2%& 1B & %I+ "1 DL S#H% 1= N>/ D

. Lo MU BT AB LU KT AB 4 < OO05F LIO#. T T 1 & W [/ 14 =21 4% AC.1 7. /& +15)
VTN R V&% K& R RN T L& & = %%/

>Nt BT AB LU KT AB 4 < Q05FMR L L& W /1)

. > . AB L& %)B TLM& WL VG L=t & #% G F LD

>& %)C.E™ e s < ot 1!

%'.> a" D=L % %G Mat o= L% & #% W oat Ltro.= bW %G . Ll L%&t D -a
= % MG L 7.t AB

%

L e I L A o CT ey AV B Rl LI VAR - T O O ot Lo

= Tt LU = - 1) UG = UG L& %t . AB * /&t 1 L.S#W.4 -0 "B

Tabela 10 — Equagbes que definem a relagdo entre vetores e matrizes do diagrama

R, =S8 ,P,, 45
P =L, ;R ; 4-5
I)z] Lab/S I)z]] 485
P,=C,.P,, 5
5 *—ih AB N+ 42%& 5. . M TUFI9H. T 4 5

i I !&%// L)
=5 *-% AB T+ 42%& 5%/ . 1 LML AL+ 4 L5
! & % )C. Y 7o R& 4 5 W . V& W /T & #h
B D
&50 > )/ %"ttt 9# AB 4-0D
'5 =1 % AB " 9# AB 4-5 = %/ %" . AB W . !
%-)C-! LI T - N NS VAR B SO o R B
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. 43%

LHETS < UUL LLSEWL 4 5

%/ AB °

(2)

| L
T 1 - ~ o~ ==
T T 7T 7T 7 S
B MR R
— o o < e} L |
_P oY P _ P_ —
f 1 w“ v “ v
o~ — N ) <
S O o o NN
%)
- -
> =T 8 2 @
o O O S4 ja) NN N ~
— ~ S
== - o O o 8 3 &
%) ~N ~N N

24,j
25,j

PGS

S
Ll2,j

S >
] a 2z X
L ! NN NN
__ L 1
I ] Il
— o~ o~ — o~ T ]
~ —

SEEEEE A P1P4,Pa_

4,j
15,
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V.1.1 Ligacdes entre os elementos
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% ¥ .).&HAB : O# %" 7 o LW -#1 L WIt % *<Jet. &
= h& % * % % +$ * . % /&> * 1 .9# AB
"3 "%
3 %
S-= 3 33 3?
L * *3 >0 |
%> At vt KT ABD%ag& #% . *a %G !
Th* g * > /16 > /6% _4.9# AB US#H! & * . . L%&t 1=% 1".& %.)B
N (T V- R R oY A R AN T ol =% OtHL%&  # %B . 1$ AC.!
& "™ & #% 1 W " o#N K6 i$ AC.T L% . 1 %G ! O# AB U L= L%/ > /16
$.%I1 & = %/ %" AB ".& % )C.V7_ /i& 1 W/ . TG 1 _-" & #% »
L12,j LI3,j L14,,' Lls,,
L , 1 L23,j L24,j Lzs,j
Lab, j = L L23,j 1 L34,j L35,j
Ll , L24, j L34, j 1 L45, j
_L 25, ) L35,_/ L45,j 1
> a& #% tguh a G 1 "g? . -a %G ! gu
VoYt LIB = Ve Y% - "
Tabela 12 — Interpretagdo do elemento
Representsgio Wi | X1
S, Grafica —I I_ |/ - * @
R ritaca —
prES:E Aa0 Hi i 1 ]
hatematica
Representsgio I »
LkJ Gréfica .
Representsgio ] 0
Matematica

&*

(4)

#

IS

JUOHR & #Y

(5
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1- & UVIB /. =/ " 1&> &W /1" & & * G -t AB . & *= [ *_.% 9#H.& " /=
#UAB ). &. B . LW V& %&t % t1:9#. $.FE& % L& % AB W . 7 N * ). *F= =
LI & W " :&#, +-. AB #) "o %o B & Wk, 9H K" L& W S St # YL
%11 Li/# AB W. =" 2% = 0.0 *[.* f& U8 $ Ix T4 K= [ WO - &
% d 5
& 1! )= L0B#H " U* /6.0 . Of ACLY & > L SW. * 4 -. "3»
Tabela 13 — Matrizes de estados
11.0 11.1 31.0 1= LAB "1 % o ) 1/ " 7 AB
— ——¥4 O
1.0 ... O oL
Lon S. }
=. AC.1& = 1 /6.1 i$ AC.Y %/ . 1 %G " . 4 a"bl-a 54,a"g3bs

o R R
: }: > s { } -_ :: | . ':':{S f+:$. of ﬁﬁ-ufs'.}: }
GG TN

.

AT

Nota: Operagbes do tipo “.” representam a l6gica booleana E (AND) e operagbes do tipo “+” representam a légica booleana
OU(OR)
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D= & T LT A5 LS.t % & #% 24 & #h = W I & # ]
$% o= TE&K&#H I = -[.%AB "Lyt W Wi ) - G =% te TE #% YT 3
= UK+ "o =0 AB /. #=AB " #) . %, $ % 1 %G !

Fo=mohl T % - "3yt t. KT AB T AR " ST IB F= "I
W% Y 9 AC = Y It g WL = 8 FAB T = % WL -
4 5 _%9# W R T T e A\ - Y L . =" Fl 27%# L7 7"

& F= [ F W 7.0 " &F=0)".=$ FAB % * <%, &G " 4 05 & *= [ *.% ".&"™
& F=%.%. 1 - "t % =2)% [2=& UUVLL T & W/

P Ig= W # L AB LR O#. LW T ML G o= ANt L T AB i$# Th
SR T ST R e LAt L T ABi$# 5= %" 1. 1 . AC.Y .O# & % 4
RN TN% L "B L o L$H%/. 1%/ "> ..a® .a' -a' .a: -sa". aLa 1"
S I= /W =4 ..a .a -za"  9#. - .S J1 0 O# 1 & H% W V. %8 W

- b 48 <= %/ ".= $ < AB I & L%y S" 5

V.2 Comportamento isolado

UKW Y. = 8 *AB /RN ALT= W o= m# Oy Wt Ut ML KT AB o#. 1

Y- =4 Bt > M=*3",3:& % *. 71/ % +.* 3
ST %t = ) s s b ot s %t W % KWL - 4 %,
voo#, Lyttt % & <= %G ™% AB . Y™ . K7 AB "7 K7, ML & ™ . . 40:%#

5 & *= /W oo #OV KW Y= T % d

Figura 22 — Comportamento do contato NA
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TELAS DO APIMV

Ft W= S K AB & W & = #E N
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1O# 1 O# /

-.# > = .1.%W software:& * ™ " 1" LpIMW#HAC.Y (%7 7+ 1%

&# Y VT hardwarel

V#lg > -, Ot/ . J# " HW" LI =
$ *AB> %1 &+ - ™S *

$ * AB

B

= %&= b

D
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V1.2 Tela de Estrutura

"M%t F = V% AB . < "UKT oot 9/ T = AB LT T =0 &%
=$ > Tdoo- %$. = $ *CAB L& &N TGN B o= = ) &1 FI 7 K741 ™
B> 0 (18 G " $#H BN L& Hi& AB = 4= U0/ = $ * "o&W . L & % <% % .
= $ F U _1ed v BH SN A% L TLREULO)#HAB W L 7Kt = $ < L M & AB ™.
= $ * 1 1=8&® ! & L%& . oLT %Y. *hOUUHAB o= $ D 1= & il = 2™e T

& %.)B F* O#./. T /#

o= /o = o YK JI9#.*R 6 T o= 1 L T 0T TR %/ ) 9#. 1 1= BIK7. =.
T%&# . %W .$ AB % . "+7. 1 1 softwares 9#. & *=C.* N> " & W .. * Y%=# AB " * O#_/.:
$# & N&HIB M. & " F2UH o &=" ot %W.".= $ * AB :& * > software /.= ./ "
TOmSH S L YL NN - G KT % - /L5 $ o v " ToO\_%&t *.%/
288 " /. = =+ L W .= $ > 1. # )softwarestW/. = ./ " V. uS# $.W .= $ > AB

Ot 2 1 #*> ).* = +#l 7 " ;% & * 1 =AC.I .MU I1&4AB 1= $ > AB 17 K7.41 .
& %$# AB J&HAB IL#* =AB = 9. VL a4t 1 g < WK TO#. & &/ 6. = ./ H.>
$ *AB 7.0, S W6 " "= F R SH= V% L SH# B L& M1 AB LN O#.
FpFo W T %2 =%&= L& T HUSH B =0 YL &t #F % T 288 1l =% 1 %$H .
L U%& W YL HI= 7L =t BT R b 0g W L T T T hed K74 = 0 %/ 1,
1S U7 K741 K "Lt = )7 4l F = %/ AB " 2% T=" 1 . VF> 9#./.:
Yot =0 #IHK+  #RIx 4g I Iyegp " F /0" = $ * AB % 4.>* %i$# AB 1
%oV J1& G. N OH/L T I# Vo> =t " =, = & * " &W . "o = = wB LY -. &
H* & FHW& AB & N OH /D% Y&V ot/ gt 1T LIB ot I gt =B
Y& 4 L o7 L Y | L%& Lt Tt

FJESTRUTURA

--[88] DESCRICAD
=T PROGRAMAGAO
E BLD Diagramaem Blocos Funcionais
) LD Diagrama Ladder
i 1L Lista de Instrugbes
5T Texto Estruturado
Ta SFC  Diagrama de Fungbes seqienciais
VARIAVELS

E CONFIGURAGAD

Figura 24 — Tela de Estrutura
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V1.3 Tela de Programacao

P %G . & > %"

O T oV L N DR DRI T T Mo ] R VA BV AR
DEHAB Y = S K L %MK g 18 <= 19# & *<=C.* Il /. B>
. "L0. KW DL %Ll & 6 * - /C.ND
. " $ o WL )=t e S xR = LG N & % drungd)
. —A G D USB TL& FLWKE L O#L W L #%SD
O$# U = .00 % $.% % 4%k %t 1 K= L . "2/ 6 #%AB " 1- /C.!
- "2 /c.rm "% *
& % rung> &G * . AB = &t & W+ rung &G > ". "MAB =
o v g JH g
MG L& < % 2 MY+ MG L& %t
Q " rung> &G * . "™AB = S l .4 g =
.y, _
s MG L& < %
ﬂ = . > = $ [ 9#.GKY% /. -+ Sbl. *=. ).&#AB " = § *
S|
_ * = ' *
e o s @ P8GR IR Tt M7 KT
> 6.% "D
7 586 * ;% = =&k &
= I
> 6.% .0/
Barra de Ferramentas '

Figura 25 — Tela de Programa.
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V1.4 Tela de Edicao

YoOM™AB =oRL &t 1S T -t L )& AR # MG Yl & R %t T & =
=, PLgu.1& *= D

. “L0. KW D= %t 1 - [C.ND
o . ™./ - G 4ABH %", & . MAB = =+ * /LD
. A G D LB L& KWK Y O#. ME <1 #US)
o L. N7z NUABYL N7 U= &R ITUNLAB M. =D& ™ = .1.% AB ".
OSWIE M= LWL & T = L LR = ) *=
OS#  M™ 1/ ;% & *«WhE AB " 1& F= L. L - [C.UUB SLWAE U 1% - U %L

7. 184 #%AB & " #* .1

Barra de Ferramentas

'E' Diagrama de Contatos

Reservada para Selecio

.IIIIIIIIIIllllllllllllllllllllﬂl’]I'I'" 7

Figura 26 — Campos da Tela de Edigéo.
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Tabela 15— Botbes da Tela de Edigéo.

=$ > % LW O & h T

Botodes Descrigao Botdes Descrigao
.,-...ﬂ W >l oL % = & W m = 0> = $ HT O9L % .
- * - = '
. | O L. R fe = g E *+>6 %{)G" ; %. & 6 t$
" 758G * ;% = =818 &
ﬂ &ML . LR h= - & . HHAB -, IR
— Ot FL>#!. .+ ™. & %.)B G 6 % E > )&# = 8 *
I O F >l .+ & %.)B 7. P SHH. *=. ).6H#AB T = $
S|
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V1.4.2 Parametrizagao

ABOLUO# 9L U LLY LU0 VK& D& W - % #H- & itR=& % &G T %.
N>_/ 1 AU % IB Mot D g &N LW &% L&+ . =AB T

Fohop U b= NROUTO L& %iS# AB /L % ottt T HL T L% %=/ AB Y 2%

% )=tAB LW % /. o # .9 9#. # =, AB " = $ * 1 - .
Too&t % #70.%% 1B 1/ " 0 V7 K74V 9#. = " >0 &t ™ 1= | 1&F=[7.418& >
&/.$ + F O# & *= %.%. =. /. %&. &V Mo #&W /D IB = We—tt6 L/ T DT KT 4]
& &N &t % Rt /4% )t L% 15D Voo& %" o# - = 1% Tt T %B
1B 1/ ™ 1p_ 1. A - & 1B Y/ M NT7 KTV & L W& R &S+ L=l %t G 7K S %!

& 1= %WV ELT K74 1D & b h= QK7 b =0 UUH #%&t % LW 4= 1. /= ).*= 5

O$#  @+#1 #% )%= "I % = #R LR U &[S 4 [.*= 4 D.F= L
LRz 8t &< L LS = NX. D)= C&H HUR % R = LNl & %L % x 3D
S R T R T B B A R A <IDE W $.< 4 5 N g

#* 7 K7L L% *i M =% Y. & %.)B o W "4 . NI 4 #STOT e "3
=887 WD L& < LUWK

D80 000 Categoria = Temporizador

| Pontos de Conexao

Pin=12
Tipo = TOMN | umu ®T0F s Pout=13
R . — m jpor =S Varidvel
Associadaa PT AssociadaaET
Al = £82000ms o AD1

Figura 28 — Exemplo de Janela de Parametrizacdo de um temporizador.
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VI.5 Declaracao de Variaveis

S# %' O #F % 1 L &% #x 007 KT ) %/ # N & % L U8 UG &
= 8% *: ;% ".".& AB U7 K7L & %™ = N*./ 1IB /" 1g&%

*.8&1.$ ¢

/. % ;T O#.
[ T=% L)% VIB % Kt b= RO [ #% &1 UL IR AB iUt =, *< . = "B

O W = L% #*~.).* = "_ %. ". & AB ". K7.

LR Y& G L [ AOH. W& Y. =W L)% #. %51 ) " %  =AB

Variavel = M1 Tipo de dado

Yalor Inicial = false

“alribu

Ponto Inten
Comentario

Figura 29 — Exemplo de Janela de Declaragdo de Variavel.
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V1.6 Tela de Simulagao

F

<# AB 1 <1 og Ity o $ > . % ".O™AB 048 1= 7.
D&%/ % > " " L% ¢ AB 1/ 1:%B ="_ 1. & > "™ "# W. .).&#MAB .= $ * m/.$ "
*9#. /. 11 . BIHK+ = " % Y=t VANV T VAT I VAL B/ LY A EO R
= Thoy o g A= uG LI/ [ TIV L9 ) L I Sy 4 Lt L o 2% 1D LI O#.
AT /AL N 15 2 B R § B TR LN Zou oY B BV BN o3 NN BN /Y B B
=$ *AB " MG *

Ot 3 +#1/ #* ). *= U lR# AB UU#HF MG L& K % & WLwT #E& W % < -
G —+4 %" #* [.*= 6" . UK 1§ " #HF - i & FH* = *_[#% AB " [.*= 6"

Mgt L7 K74 % 2% ) - = Y ) Lial’ IR AT e =. *ift
& *= UG *.% " & W $.F IS8T <KW VT U tL ot % R 7Kt L= = $ =
WL & %t> AB =1L % - B . U oI#/ " VIR [# 6" 1 # % < W& % *
A=1t 2%8 M = § *
'
SO0 TONT DO
-
T T __o E ;) fmSimulador =100 x|
ENTRADAS SAIDAS
[i000ms =er_exp [TEs1 | |
4 {@ ™ DIa ™ poo
Mo I DIs ™ Dol
Moz I D6 ™ DO2
Moz I oz ™ DO3
!'IEIEIEIms AlD ) IEEﬂms AOQD
[ An [ Ao
Alterar Fechar |

Figura 30 - Exemplo de Janela de Simulagdo de I/0O
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Vil APLICABILIDADE

! softwares L+ # " 1 | " W=_TIB " 1 .*= %G * = =_ +*= [ H/. % > ". $.* ", Ly * 1
HUHY 4 4L L0 H#6 1 = Y LW L % LW HLORH#Y V& = N = ] [2% & *
#F R L% = KR =0T 7 +ACLT % = $ AR L 9= LW/ L /oYL #Y L R ACLL:

O#H AB L LW L o= &MY LU HHE AB 6 AB ML O # L /.= ML && 0 MU AB T

= &L N LG T 1= % AB L %KLt = ) ot LW

Voo @ gl LR 24 0 YKL L M &IB LI Vi S S [T g
g ™ N[ RO &= ot by = O LA FK)R Mo < ACLE Y - 0 Ib/L*
S9HL Lt R IEOTHINTR = S Fo& " WUH#Y ¢ &L RHY = 71T
IW*# AB : > 1 IB P rog 1, 1 >G> B/ "o W O THE 9#L T L% & %&. -t

%. 11 #%i7. I Fohob "l o= A7 VTN &S T BB S H T, . D IB W& *=_/ It

SR R A

#orhgE T ) - G* =%l IR YIC. & T = LW AB IR-248 L& = LWl
%B .= HG.F N A#LG F= [ LW V& oMot L SH#WI ) - G LR 3 ol %t IB Mo & WL W
Y=o =20 ST Moo=l e S W ACLE TN L (R Yog* = AB T &
X@Y: 9#. 1 . %B &+ #* L 4" UL Ti# D %B "HI=C. . &# 1 1 = = $ * 2%& 1.
& W LM - L& #F IR GHY Off L 1=l WHR TN LW & %I K7Lt = L L ] % %KY
# =& AB . W7 I+t UL 44! KA 15 #/ ) softwares (*= .$ * YL TR &
O™ W Y= I1*1IB =# 1 _/>-1* Iy L¥B =_*t > "™AB .= $ * AB ". % 711 __* %!
$Kw& 1= " 1%t &= W L TN s L 1B T L& % T #R & WL # 9= LW
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L% I &[St LT P &# 1 10, = > 7%
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> W T L& %Y W= ) S £ 7y A U Ly A A B T < =% 1>
= ./ n_onyy > =6 *# =M S K7 L )= LI % &+ AB M1 =& ACL1: & * 1%/ .%AB
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% &G W .= L #RNR % % W L #R = % 9% ="K L%).$ TN

U LA D WOUNRS# 1. =& AB . IR =4 VA1 & %&.t !

7. W& AB ML =& ACLT L 7 L& =0 = Phest MOt L M % - oo
> o#./. &2'™$ W N =Lt H# % = $ < AB tLW ¢ - O#. &y * W=# AB "I
= =tror o K = W % R =] B e - I I O
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Vil RESULTADOS
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VIIl.1 Simulagdo sem maquete

t$ > 45T g AB L xR o= #FRR W % WL - RN &
& W I % * *.%. &G " & % %" #* - - & FH*
L # AB & %MU/# % & % *.% " V=% V"% " % -1.7AB " _1=1 " "™§ *
0 =k - VS Lty w. LWF# AB 4 - MF - SR A B A
= .V % %" * $FEKE - g AB > O#_ 1. % W 7 % 1 ./ =1" Ii*# AB:
I T VAN F--) T B - et B VA T "7 K7L L L%& Tt =
& WPt "t v -0 VD& A& AB W/ . F+ %M. = $ * AB g " "_J/O4 >/ "1
I N S R o o> 5
Tabela 16 — Diagrama Ladder offline e tabelas de comunicagéo.
1.0 1.1 010
0
* + , 8-
Tigﬁll?rge Estado do Tabela_l de
Elemento Escrita
1 # $ $
" %/ T L L LN ,
"t %/ " L L L ,
Sy o 1. 1 1 1.
- M > .Ut offine 4= $ > = " h= b/t oLyt rt 7 AB
47 & L % 5L/ LT KTt Yt )t B = LWt V&R falser #1. =W 1.
VO ™.V 7 "™ VI%B  _%. $6 " 15 %&#W7. & W /[ % * *.%. &G " 4 05%B /.* Yy " v _F %
7. 1 Y7 K7L M &t R
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Tabela 17 — Diagrama Ladder em estado inicial e tabelas de comunicagéo.

1.0—F1=

01.0

e )

* + ,
Tabt_ela de Estado do Tabela de
Leitura Elemento Escrita
! # $ $
" W T L L L ,
.- Wttt 1. 1 )
S* T L L ! LI
- " #Y )&t " ).&H#HAB M = § * Bl VAR LR [.=& > & &.1
[t b= vt O Tt g T 0 1SH# 7 0t&t  4falseb > Y eV
B B o (T 7 S A LA N 1 T ¥4 B 5= I 7 K7, 11 &
% Of. /o= LLSHWT & W /= ML #F LW % R R WL &G T T Y & K= ] R % %7 !
7 K7L - W&t = o#. 7 1. " =.* %.&. [i7 Atrued .%9# %/ 7 K7, WM.
I Ly AR 3 B L ML false +*==+& Y/ "™ " _ . *.% 0$# true * WB G #7.
t-. AB " #) "o %% /1 vt st o -l " false
Tabela 18 - Diagrama Ladder no estagio 1 e tabelas de comunicacgéo.
1.0 1.1 (1.0
——#—0O
* + , H#* /.
Ti:?tl:r:e Estado do Tabela_l de
Elemento Escrita
L B # $ $
" Wt L ,
- Wttt 1. 1. ,
S* T LI LI
-, T@: & % KW "t 7 K7L T 47 % 1$# trues 11 & " LW % LN,
- 4 b&# UM & F= %G Jtoto KT AB ML M7 KT L6 & 9. #) "l % P L
=" DT ORIl KT G K9RL & W/ O0%B o+ /.t %Il ) =
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Tabela 19- Diagrama Ladder no estagio 2 e tabelas de comunicagéo.

— O

01.0

* + , #* 0
Tabc_ela de Estado do Tabela de
Leitura El .
emento Escrita
1 # $ $
. ¥ ot ,
.. R % ,
ST T & &
- VKS$t 4 -, W5 /.7. #) "o %, Bt - 9FL =l BN & &A% T/N%E 7 K7, "7
K747 0 SH# trues .7 %" Y L () O false: 9#H.= 7 &# .14 > % "
- —% 4.1/ " falseb
Tabela 20- Diagrama Ladder no estagio final e tabelas de comunicagéo.
11.0 1.1 1.0
|__|,|__o
* + ,  H* &
Tigﬁlarge Estado do Tabela de
u Elemento Escrita
1 # $ $
" %/ " L & & ,
- w %/ " - w !- !. ,
ST v L & I, I,
AL JUKS Tt LR OAB L L LW/ Jd vy i$t% 4falseb & = .1 -+4/ AB
"7 K7, T LW 0=l B&HEEG VALY X falser#* T.69#. 7 Uy 7 K7L 4
* Wt Ftrue LW OAB 0 - = =00 QL& HTLIIS o4t D 0 S falseb
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VIIl.2 Simulagdao com maquete
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Figura 31 — llustragdo da maquete virtual da mesa da FESTO.
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Tabela 21 — Relagéo de variaveis para uso do simulador.
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Figura 32 — Diagramas Ladder para uma estagdo usando o simulador

(a)com bobinas retentivas (b)com selo
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Nota: Nessa aplicagdo nao foram consideradas condigcbes de falhas e ignorou-se qualquer interrupgdo de

funcionamento por acionamento de emergéncia.
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APENDICE A

CONFIGURAGAO DOS ELEMENTOS DE

PROGRAMACAO

Tabela 22 — Parametros que definem os elementos de programacgéo.

Tipo Parametro Definigao
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APENDICE B

COMPORTAMENTO DOS ELEMENTOS DE
PROGRAMACAO
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CONTATOS

Nota: Identificagdo dos pontos de analise dos contatos:
P11 = alimentag&o do elemento (energia a esquerda);
Sj
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Figura 36 - Resposta da Instrugdo Contato N.
O$# 3MIB =.01.% " 1 VE#T7 1" & *= [ > W “"_#*& W/ = :9%#.& =/ edge%.$ /17
% LUt T K7L ML &t 45 & % LWl %K $ & W /o= Ll =% )=
& WGL&. /O BLAB L WT. T = WT. - 1) o %9 W/ & %G.&. 1 %BAB . WT7. - 1) = /

Figura 35 - Resposta da Instrugdo Contato P.
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BOBINAS
Nota: Identificagdo dos pontos de analise das bobinas:

Pj.1 = alimentacéo do elemento (energia a esquerda);

Q = estado assumido pelo elemento (libera/bloqueia fluxo de energia);

ativa estado da variavel associada;

Poox ooyt = Pt L S 0isE 3 FOi$E ?Thi# < (1= 1) 4S5 & M 1/ #AB

o= - % JHO4 o # R% AB S T$K T IB "1/ &™ 1 1L=_]"1 _*0of _ _*_ 0
=.* W& A7 il 1 V) &G Y TUHET N O#. Yt ML T AB* WML W7, [ 475 = o .

Voo LT —O# H1 & WHACLY LW L= $ * AB LY KG -t L & % K7 K7L I &

P, | — -
=20 ) P TR s

A | L .
Q.P, Q i

Figura 37 — Resposta da Instrugdo Bobina.
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Figura 38- Resposta da Instru¢do Bobina Inversa (NEG).
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Figura 39 - Resposta da Instrugéo Bobina P.
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Figura 40 - Resposta da Instrugdo Bobina N
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Figura 41 - Resposta das Instrugbes Bobina S e Bobina R.
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BLOCOS DE FUNGAO
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Tabela 23 — Resposta dos Temporizadores TON e TOF.
TEMPORIZADORES
Forma Grafica Descrigao
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Py s 0% & W ™ o /oF= ] F-1* 1 6. " .G #7. 7T + AB % <% AB H# %.
& W $.x"_[.F= 0 .= 6t L. =t L ] % 6.
6. & *= AB W . rYe&#7 1" O:% / ,J.9#. % * * % _*9o# & /[ %LAB M
= "ldedge = W7 5% W " rPJj s o &%"™ 4& #* | %AB M = "5 & W "o
[.= 121 ™= " Of R = % AB ./ % /. *% & W $.* "l -ty 1" s .G #7.
7 +AB % <% AB "# W. & W $.FT_/.F= [F= 6" L/, F=" 0 ) % 6.
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Tabela 24 — Comportamento dos Contadores CTU e CTD.

CONTADORES
Forma Grafica Descrigao
——
BOOL = CUICD Q= BOOL bbb 7. V. YH-1HH) = >
BOOL =4 RILD . 4& % " ups
INT =d PV CV = INT . & % ™ downs
Formas de Onda
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Tabela 25 - Comportamento dos Comparadores.

COMPARADORES
Forma Grafica Descrigao
bbb ™. 7. Y. MH-1HH)" = >
Txx . S4 i$# 5
BOOL =4I a b= BOOL . A
ANY =48 . 4 F+ O#. b
ANY =B . 4 *+ H#i$# 5
) 4 > % 9#. 5
. 4 =%  #i$# 5

Formas de Onda

Considere: 7<x<y=w

N __ |
w
¥

W5 jl,
A 1 z
—

W

X X

B | R E———
IR T Irdmrsirsirv

A=B A=B A-B A=B A=B A=B A=B A=D

a i fil} 14 “ L f o}
™ T 2| T T T W ™ T T2 1@ ™ 1 T W
S
Q & u ——— i L
O P -TE VR TR TR T ' o™ 'tz ™ om 15 T W
Q f | Q g i
i T 1 I i I I
T0 T2 T3 T TS ™ T T T T2 ' T3 4TS & 17

7




Tabela 26 — Comportamento dos Operadores Aritméticos

OPERADORES ARITMETICOS

Forma Grafica Descrigao
T bbb 7. V. ME-IHE" = >
BooL = IN Q = BOOL °
ANY =48 °

ANY =B CV = ANY °

Formas de Onda

Considere os valoresde Ae B

IH_
Q I ¥
. 8
A _‘-L———l_
2 2
8
B 4 4
2 ———————————
: : .I_ : i i
TO T T2 T3 T4 TS TE i)
A=poperagao= B
10 10 2 o
T 0 I
£ Cc
&5
EI i I ! : i f f f J Il
T T T2 T3 T4 S 0 T8 T ™ T T2 T3 T4 T3 6 T
A+B A-B
24
16 16 C 1
0 s 0 i
i I It | i i i £ -
TO M T T3 T4 15 0 T& ' T7 TD ™M T2 T3 T4 15 TE 7
A+ AlB
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APENDICE C
SIMULACOES E RESULTADOS

Nota: o estado de ativagdo de um elemento nas simulagées desse
apéndice usam representagbes nas formas: booleana, com TRUE ou
FALSE e grafica, com as cores azul ou branca. Assim, quando o
elemento estiver ativo (estado=TRUE) assumira cor azul e no simulador
Sua variavel sera ticada, caso contrario (estado=FALSE) sua cor sera
branca e nao havera marcagao na variavel.

SHAB T H%&t % LW Tt LW Tt = $ * AB FAY L 2818 1 K& 1 - 1 %/
= o> " of & MM 7+ %L & = LW T & T & = %W % %G L & % 1.$# 1B
= 0% "t SH#R /N L 6]

Simulagao 1 - Ligagao série

+$ *o

O$# 2 1 =_L.W "™ #* rung& *= VU = >#E*& W [ % * *.%W. -/ 4 5#*& W/
% * *.W. &G T 4 THU#F - % & FHFY b= 1/ To#* 1§ AB > I+,

oo oI Loo

—A—+—-0

Figura 42 — Diagrama Ladder da Simulagéo 1.

W vIi/O" "+ * o>

-. > LV T B A A - I T £ 505 L T B L B
e ) 1 9# 41 RO

Tabela 27 — Pontos de I/O da Simulagéo 1.

A ) ' #
Wt I & " & W

. W " 11 & " &%/ 0

FUONN & T - i & <H*

73



e %ét >

- enr . /" 0T &t "t orung - % O$#E 2?31 = LW " & %™tAB $ K& M %G
L& % %I IHE AB

Tabela 28 - Estado Inicial da Simulagdo 1.

$ #) $ LI ¢
1. L B A
- 1. L NS A

I D B

CIo DR = DO0
A0

Figura 43 — Estado inicial do programa da Simulagéo 1.

& % *.% b

-. w> POONL%& ™. & % *.% 1% 17 K740 ™ %W ™ 4 . "5 =1y
2% % 7 K7L UV 4 5

Tabela 29 — Descrigdo e resultados dos acionamentos da Simulagé&o 1.

. $ # $ $
1. | #. W " G -4 "
" Q& |V - 1. 1. O/ " "Ll 44
1. | #. & %"
| #. | #. %/ "ol 4y ™
TR T g I [#. W e
| #. 1. & % "
1. 1. 77 T B
T 13 - I I#. W G i "
| #. 1 JUotLL & %
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O# 2?2 .= LW . > $Ki#& && ". & % *.W 1&% *. - W

E=stado Inicial E=stado 1

D0 000D = ~D00

— i——H——O —~ ==

W &

oo ok SO Di Doo
—||-—u——o —A———0
Estadoe 3 Estado 2

Figura 44 — Ciclo de acionamentos da Simulagdo 1.
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*( 01+* "2 3

+$ *o

O# 22Ul = _0.%W "™ #* rung& *= U = >#>*& W/ % > *.W. -./ 4 5.*=
&* # &W I % * *W. -/ 4 DL o H W % %L &G T 4 th R &
#* - % & FHY 5

CIo oI ooo

FH—+W—0

ooo

-

Figura 45 — Diagrama Ladder da Simulagéo 2.

W vI/O" "+ * o

-. 3 *VU LV T B A A - I T £ 505 2 T BV L B

e ) 1 9% 41 >t

Tabela 30 — Pontos de I/O da Simulagéo 2.

$ #) ' #
Wt 1 & " & W
; W " 11 & " &%/ 0
T Y
PN & T - % & <H*

e %t >

- 3" . /" LT &t orung - % O$#E M = 1w Tt & %T™tAB $ K& M %G
L& %T %I IHE AB

Tabela 31 - Estado Inicial da Simulagéo 2.

$ #) $ & "(

L s
L Tt
A B
A B
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CI0 — =0l =000

— -0

Coo

—

Figura 46 — Estado inicial do programa da Simulagéo 2.

& % *.% b

-. 3 >V TOONL%& ™. & % % 1% V7 K740 ™. W " 4 . Th .

2% % 7 K7L UV )T 4 5

Tabela 32 — Descrigdo e resultados dos acionamentos da Simulag&o 2.

=

$ $
* $ #
I, [ #. W "G -4 "
V" & L - 1. I, /L B
I, | #. & %"
| #. L /7 BT
s " - 1. 1. Y
| #. | #. & % "
I. I, T B T
VA /" 3 - 1. | #. W " G -4 "
| #. L ot & %
o ? =.1.% . * $K#& & M. & U LW 1& % *. -.
Estado Inicial Estado 1

il ooo

g0 % B
@

(311}

ETH} )

tado 3 Estado 2

Figura 47 — Ciclo de acionamentos da da Simulagé&o 2.
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Simulagao 3 — Temporizador TON

+$ *o

O# 201 = .V % " #* rung& *= U = >#*& W [ % > *.%W. -./ 4 5.*1+ &>
#> /.= 6" " = 4 LG UUHT - % & FHY 5 f.F= oLt [L*F= 6t 4 5]

T4 el SHY% 15

DI TOMNT -~ D00

= =i"q _O
|1EIEIEIms PT ET-I ([rnz]

Figura 48 — Diagrama Ladder da Simulagédo 3.

W vI/O" "+ * o

-. 33* VU LV T B A A - I T £ 505 L T B L S
L% 19# 41 Bl B R

Tabela 33 — Pontos de I/O da Simulagéo 3.

' _' $ #) ' #

%t 1L &t & W/
JUoO Il &t - i & FH

LY A

-. 3?1 . /" LT &t orung - % O$# O UUL = LW Tt & %T™HAB $ K& T %G
L& % %! ly# AB

Tabela 34 - Estado Inicial da Simulagéo 3.

$ # $ T ¢
B N

- =1y NI

!- \]Il II-! _++/ "
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DIo TaM1 ——000

— " _o
I'IEIEIEImS AT E'I'-I ]

Figura 49 — Estado inicial do programa da Simulag&o 3.

& % *.% b

-. 33Uu*Vy & % *.% 7 K7L L W " 4 b & % *% "t [.*=
d=10 288 % 7 K7L o)t 4 5 S# %" [.2= UK L%t & Wt 7 %
=V " & * #HET 4 5% . . 7 R Tt =

Tabela 35 — Descrigdo e resultados dos acionamentos da Simulagéo 3.
- $ #) $ $
1. [ #. W " G -4 ™
" Ykt LV " <y AT Soll A JR= 6t & W KT
I I S
[ #. [ #. L B
LA LY - AT Sad )| a O " & W $.*"._ /. *=
I | #. &%
O$# U .=.0.% ". * $K& && . &% *F.W V1&% *. -. 3u
Eztado Inicial Estado 1
D TaMT 20 bl TONT o0

R ERD

%

=0 TONY DAY

— .wm"q'_o
[0 ey e [ 1000

Estado 2

Figura 50 — Ciclo de acionamentos da Simulagdo 3.
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Simulagao 4 — Contador CTU

+$ *o

O# U™ 1 =_0.% "™ #* rung& *= U = >#E*& W [ % > *.%W. -./ 4 5 & % %"
St o= ET Wt H#RE W % KWL - 4TS & % % o/t MLreset™ - & L #*
7 K7, % 2% 4 5% W ™ YRR LT & W B S 4 415 O #R - i & N4 TS
Ly & %™ =. - &

o CTU DM

Figura 51 — Diagrama Ladder da Simulagéo 4.
W ryo™ "t g *>
- 3>y L §.* " L7 K740 %7 7+ 1% Li%# AB

Tabela 36 — Pontos de I/O da Simulagéo 4.

% E) . $ #) (B ] #
%t 1 &t & W/
" %t 1 &t & W

%/ " !! &+ " -%/ " Il- 7 " - &
e T T T3
. U &t - % & <H-

LY (A

-3 1. /" S &t orung - % O$# U 1 = LW Tt & %THAB $ K& T UG
L& % %! 1% AB

Tabela 37 - Estado Inicial da Simula¢éo 4.

$ #) $ & "(
!. %/ " Il-! _++/ 11
- !. %/ " Il-! _++/ "

W " & *x7 o1&t
" & *7 1%0t&t
. & "N i ™

- I A Bt
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DIo CTA

Do

—A$ -0

o CTu

—

&l0

A00

|T Py :v.IT

Figura 52 — Estado inicial do programa da Simulagao 4.

& % *.% b

30> U P& % > %

7 +AB " LUt &t = Y
& W $.* & WA 7 *K)*x = LTl
4% " ".reset™ - &5 6& FOH. &

P ry K74
A VA

e %

& W $.*" - & . & % *.% o1
= & #HY W& LW % & W S SH B
3 &% N VAR Vi e

% toY. H%&t 6" 4/ % 6. 5

Tabela 38 — Descricao e resultados dos acionamentos da Simulagao 4.

| #. W "t G -t ™

!. %/ " n-! _++/ "
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O# U3 .= LW ". > $Ki#& && ". & % *.%W 1&% *. -. 30

E=tado Inicial E=stado | Estado 2
(1] CTin oo BRI -CcTuLn oo DD cTm Do
o L on st DIt e
—i o —
Al A00 Al 400 Al AQd
[ 2 5 f I = vEvE[T [ 5 3
Do CTU1 D01 DI — SO (2 e v e 1§ |
—A—$ -0 —A—5 a0
on L on o
—i —
&0 A00 A0 A00
I VEVE[ S [z V|
E=tado 4 Estado 3

Figura 53 — Ciclo de acionamentos da Simulag&o 4.
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APENDICE D
SIMULACAO COM MAQUETE VIRTUAL

=t AB #I'" & * ).*= = t#1/ & *#HW& AB %/ . F-t%. "= $ < AB | #*
FOH T #%& % LW To#* <Lt 0L 9% = &I = AL R -G 2+ )
o/ Y AC! "] -G =A== %" % -1 %' =.* %& HE W. " && "
= &y = AL ) o =% = & W%HE, M. #H* U AB = #/ 1K 9# /| = BAC.I =
D =A% Ifg= J&. M - bt of = MR = gUIL L L9 = A IRR] Y R WL #
<&t U1 AB Ot U?7x 1) #% % " > O# [ T+ O#. = .1.W .11 >

Figura 54 — llustragdo da mesa giratoria e estagbes de processamento.

PRl V) #p&t %+ L o= 0 b & LT =. AB . =% I#* Y/ AB " *_.1.:

. + l# &%/ F% : =& > M. &W . +". 0% 7T "t &%t =%1= #* _IJAB:.*

. H#H* L W &= #* GO - 1= &) = A . %=l %" =.A = = 2)t*

.1/ AB . 7 % % . Y ACLY L S W& LWt =& AB & R/ L LHE =% 1,
1.$# %A %B *ORH& L % )= P =g " @!r - "1 xR, 1 K& !

& WU/ % VoS >

. LG #HT. =A% Y AB 4 tfats . L LW JMA7L &#ET 4 ath &% 7T %A T L LW
4 tathUtt W& %t L& o= &MY/ 71Tt - /B YUV /4 aedge = L7 5

e SH# %" LW %S g ST U8# Y 4 3athi vt T 7% .. % 4 tfa b & W
[JF= o= &R0t = A4 al .= KK D)

. % & W ST /.*= 4 3ath [T Jd %t o % 4 a"h

e SH# %" W % 4 athitil Y N ab. &% L a"s

o SHUWT M) - L & B&#H#T 4 ?a"s & * %t . 1LV AT 4 ab

g 1K =0 ™ %K.t o= oo w L. b LIt LT 4 AB
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ANALISE DA LOGICA
& WL OH%E % K<L TR O . = Ryt oMot X =gy 1§
HU #— % U [ %7 0 o N SHYT H#1 # - —%h 1 & FH%I B JI&WE NI 1< 1 O#. & #1 < x_1x Ly

2%t

Rl I B L A B e A A N e B G- Sl ( C RN Tl

& %K, . # MG . & * %" o= .1 MK, FNF L BT & - V& AR A6 % LY.
#*O&#1 Mo = $ *F AB L% i " L 9#L & Bhl/L HR R %o Lo R WL & % TOo#A )T
#1%" HX&E W S . &% F=2=+ - % = . & * M5 W 4159#. &% * -. 3w
FAOHF ) = o= R % AR W& %t T DT LW Y LN - % /% $H# 45 9.
W & % CHFOT.69H#. T UM LY BTt W% & T L 28 T G L & Y %

&W /. &% <K=L & W & %% [ % Y g -

= V%t % B# dwhr - 1) N =gl = - B N % $*FW. & W.k. & F
N ) LN & %" O#* ] %ULAB % W ¢ oonym &+ 6. .*F F- 11
L# AC.L: =41 % 4G +*=_*_% " & > 1. T . F=0 & BT . 2% - %" & W/
% * W &G T L%O# W 9#. % MH AB 45 L) 1L AT =0 - % Reset9#. A 1.# .1/ "
= W7. - 1)

Tabela 39 — Exemplo de I6gica ladder usando: (i) selo e (ii) retengéo.

Did [k pon Din oon

-0 —r—0Q

poo DI oon

- —r—)
445 445

-0 BW= LNl =l &L OFHE LI L)t o=t &t W o= # - % IR

F W = - %1 %+ 1 4Set . Reseth -1.7. 9#. % ! "+ &V L IB #1 ™ L o# /] _ > W1l™"
= $ *AB . K OO# WA TLUL G I tH g * fAB ™ T& FyT I * o o &Y
e o# %" W VLT O L A T B L B R /ARl
W " & % >y 9f. #* =18 AB ="_1. =% *F" " ™7 11> p+ 1=

2) &l FIx o =0 AB LUFO#L LIH/ T 2% M ot M

P 1B "% %/ ™ 1 DU DI ACL™. %/ ™1 1) 6" 1= & %+> AB "
P SV T VAR B o L T3 VAR [y A B E O ) Tg >y 1" ™g =
o % TN&H *—t %"= $ * AB
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CONFIRMAGAO DA LOGICA DE CONTROLE

Nota: o estado de ativagdo de um elemento é representado
graficamente por cor, assim, quando o elemento estiver ativo
(estado=1) assumira cor azul e no simulador a variavel correspondente
ser4 ticada, caso contrario (estado=0) sua cor sera branca e ndo
havera marcagéao na variavel.

LY.t = $ < AB ot L 6" % WiRHg T O$# UUIB =_.1.% "1 1"+ "™ g * 10#,
Tt RHEL L= Y & *#HW& AB " K-t %. M. = $ * AB & * *O# /. Tt/# %/
F. S OOH H# - - W7 V&= = L/ MGt & % drungsh = 11 O#.
S F & - % V& AW #E6 =% 1 O# Pox_ 1 = g% FI% Of Gt o L xR LW !
.= 8 K AB 4TS LRI L 288t & = LD & et =0 [0t R 0 L aSH 1 Of.

> gt rt g AB 40i$# UUF Oi$# M?5

RUNG 0| fDio—Dif DIz DO1 [Fong 0| foio—orn DI2 ——DI3— D01

— 0 — 1 ——0
[RunG 1 | DB DO1 DO1
—r—® —|
RUNG 2 | [ DR TProc ~DO3 [RonG 1T |poe TProc 003
— O — 7 —O
AlD AID
[ ek R (B -er_ et} [

[RunG 3 | f D03 DO2 |—RUN52 DO3— - DI2 Doz
—r—() r—H—0)

RUNG 4 DIz Doz Doz
—r—() —
RUNG 5 DIz D2 Doo |RUNG 3 DIz D2 Dl4 ooo
—r—U—C) —rr——h—0
RUNG 6 D4 Doo DO0
—r—() —

Figura 55 — Diagramas Ladder para mesa da Festo usando bobinas retentivas.

L7 %" OB# UUi%h =t 4§/ MG R - e D S 7 1Ty

=t*t %G L& %Y drungs 1 M= WIK7. =0 = &LTWRLW &t L 9#L LIt Y L LW
4 501 & % "D L.SH#%T . /.&+ IB & F W% V=_ 4FUVOHD 4 3BT L FW oL MR-
= "R L - W ST s M= &N = QAT KWL 9# L 9w & ¢ %t *

M-t W % Rt o= &I D =t % =% Y. =#VD) V) rung & % H "
-1 = 7 e =K - o= & % %" =.A =2)* IJAB K% # "™$ *: =+Ft
MG . & % drungs 1 1= WIK7. =0 DUl =R b= gt LW L R o#. YUt L LW
4 "5 &% oL=K % RTUG#Y 4 3 PR & % [.R= Mo= &I KW =AD&t
& > %" o o W % /%t o= & o= " % =W ", = #1D. 9% /| rung
&% $ M -1 Ig = " % =2)* I/ AB
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POVKS: T o # gt g ™ 1B = L0/ " Vo 1 oa$# 11 S0/ 40$%#  UMF O1$#  M?5
Yot ML L agg 1) 6 1Tt g L [0t gt g 16 Wt %l WL # Tt Y.
—DI0 — [EDIESEDZE==S D01 — —DI0 — [EOESS DS E0IaEs— 001 —
—A —||——||——||——|~|—Lo
—DI3— D01 — —D01— | |
—r—® —
— D13 ——TProc——D03— —DI3——TProc D03 —
— O — INT”"Q'I:'O
AD AlD
[ otk [ o
[DOs D02 D03 D2 D02
—ir—0) —|P|——u—i:-o
—DI2 —~D02— D02
—ir—() — =
— D12 —EDR == D00 — — D202 = DlE = D00 —
— Pl — At
—Dl4 ——DD0— —D00—
—|P|i-® —
O:$# UM t># AB , & %'"AB +%t&t
O$# UM => 1/ & %AB #pt&t o= &. 11 W#E AB * 9%, LU/ NK= W = &t 1#
=. AB I Fit o DR C1 VA B BTV B & % LR %= LT%A
=A % .Y AB " . % L&#TT IS8T LWL St % 2% D 9#. n & "
[.*= 6" M W " - & 5&*T 3 = v % [.*= "/ - G " > %/
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DID— 01— D2 = DI~ 0il - DI2= D3~ 001
— FL"—P@ — 1 H—#—O
DI3 — [ S00IE DO1— ] ]
—r—® LI:
oi2 TProc——D0O3 DI3 TProc— D03
—A—m-O —A—m=O
A0 AlD
DO2— D02 DO2—DI2 Do2
—r—() p—H—C)
DIz Do2 Do2

—+—© -
HUNG 5 D2 DIZ==— D00 D12 — [EOIEES 0= D00
|—Lu— —IPI——H—LH——O

AR Do0
—r—C) —

F 2 Simulador ~lo|x|

ENTRADAS salDAS
pio [ D4 [ poo
pin [ Dis Do1
piz [T D6 [ Doz
Coiz Coir [ po3

3000ms Al0 AOD

[
A [ o
Alterar I Fechar |

Figura 57 - Simulagéo — start do processo.

Oos# U T JUKORT o 9L LN -0 L& & W L 288 % =Rt UG L UK 008
= &IV T %" re "
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T+ 9#.

IHUNG D DI0 — =D == D12 DO1— RUNG D oo DI = DI2— =03 = =001
—A—— |——||—P® — —— |——M—PO
IRUNG 1 D13 — =001 DO1— | |
—r—®) :
IHUNG 2 DIz TProc—— D03 RUNG 1 D3 TPrec—— D03
— ™ '_O — = Hq '_O
AlD AlD
ISIII]M AT EI'-I Oms III]}ns PT EI'-I Oms
IHUNG 3 003 Doz RUNG 2 D03 —EDIi2=—= D02
_Ipl__® pl——”——O
IHUNG 4 o2 poz2 Doz
—Ipl—_® -
IHUNG 5 o2 DI3 == D00 RUNG 3 DIZ — D3 == =01 ———D00
—|P|—Lu——® —IPI——H—LH——O
IHUNG 3 D4 Doo Doo
—Ipl—® — =
F J Simulador =101 x|
ENTRADAS SAIDAS
C b [C D4 [ poo
I pon [ pDis M po1
Moz [NDe [N Doz
Mo Do [N po3
[z000ms | Al [ AOD
[ Al [ AO1
=

Figura 58 - Simulagéo — ferramenta descendo.

Oi$#
& > %"

ua@ =~ v - %/

Yo7 %A

S BT

K & %

o# .

V% > 7% %/

A 1
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DI0 —EDIES DIz~ DO1 DI0 —fEDI#ESSDI2—~DI3—DO1
— —— — 0
Di2 D0 0o
——0 —|
DIBES-TPrc 003 DIBESS-TProc 1003
——7-O PO
AlD AlD
D03 —=D02=S D02 —[EDI2ESS D02
—Ar—() )
02— =GRS
—r ) -
D2 DI3 DOo0 DI2 DI3 DIE==—DO0
—Ar—H—0) —IPI——H—LH——O
Di4 D00 Doo
—r—() — -
E J Simulador =1
ENTRADAS SAIDAS
Cow DM [T Doo
D [T Dis [ po1
C oz [Coie D02
DIz [ oiw [ Do3
3000ms | AID [ aoo
[ an | [ o
Alterar | Fechar |
Figura 59 - Simulagao — processando a pecga.
LW# AB = 1% "™ =_ O$# Uuw=> 1 T 3 K7 - 46 Y LW - ) .
[.*= 6" & W %" = )" o= &I Rt = A & BB OGK7 K7L I &t R 1T
#V % [0t g YR e T g L LR = o O = ML & = %Gt % = 2=+
- & -1 T7.9%. % 1T Yo=Y GK#*T YtoLWL Mo 6. 0 O#. LW 9#. U < LW

&=/t "M ST TS K WS R T & 0T
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ol 2 e DOo1 Dio 0 e [k Dol
—~ () —~ i —0
—r—®) —|

o3~ TFrec | 003 - O3~ TPrec 1 03

I_ INTDNQ I_ INTDNQ
AlD AlD

DO3 =Bl D03 =PIZ===D02 =5
—ir—() Pl——u—l;O

D12 = el DO2==
—Ipl—_® -

[ Di3 Doo DIz Di3 Di4==—D00
—Ipl——”——@ —IPI——H—LH—_O

Di4=—=DOD poo

——® — -
F 2l Simulador =10l x|

ENTRADAS salDAS
C o [ D4 [ poo
pin [ DIs [ po1
C oz [ D6 DO2
i3 [ pi7 DO3

000ms | AlD |:| AOD
[ an | [ sor

Alterar | Fechar |

Figura 60 — Simulacéo — final de processamento da peca.

os# M .= _1.% W# AB . *9#. [.*= 6" th 6 1# & W $.*4 3B &% T4
I S T 5
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RN 0 | Do Dif=—j-DI2 D01 [RonG o | [DIo D= DI2—[F0I3==—D01
—||—L||——| () — —— 0
RUNG 1 D3 DOt DO1
—r—(®) =1
[RUNG z | DB TProc D03 [fona 1 | o= TProc D03
| o S '_O = " '_O
AlD AlD
IS‘]]]'ns L EI'-I Oms IBﬂ]]'ns L E'I-I Oms
RUNG 3 Do3— D02 RUNG 2 DO3— 02— D02
——0) ' —+—O
[RUNG 4 | | DIz =DO2= DOZ—
—r—() -
W DIZ2 — = 03— D00 IRUNG 7 DI2 —[ERIE = 0= D00
—{r—U—0) —|P|——u—|;u——o
[RUNG 6 | | DM DO DO
—1r—() —
F 4] Simulador N ]
ENTRADAS
Mo [N D4
I pbn [CDs
C b2 T D6
Coiz T oz
[3000ms | A0 ADD
Figura 61 — Simulagéo — ferramenta subindo.
O$# M"="_ 1%/ O#f FWOUK JFR TR L M KO & %t L L#
K& %t Pl ™. -4 4 35% .1K*> 1 j#7 #1L%& . 30 f.F= 46t [ F-1FT )

6.
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144"
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|RUNG ]
|HUNG T
|HL|NG A—

|HUNG f —

Y

— i

|’DI1 —||’DI2—| Do

)

D01

—|h+—

_.;

I Pree o DO

-

IN Q

HD
—|'F+——.

[T

e

— [ P

ek

Ci

—eh—

os# M > 1/

5.

7 %"

$t

DIZ2 == =012 = D01

RUNG D | DI ==
DD1
- |
RUNG 1 DI3 TProc
- = o
AID

[ e _er

Do3

0

Do03— - DI2 Do2
—DI3—| Do0— pp s e R T
-=. it ai®
000 f
EJ] simulador =]
ENTRADAS salDAS

C o [ D4 D00

pin [ DIs [ po1

DIz [ DI6 [ Doz

Coiz O oz [ po3

000ms | AlO [ aoo

[ lan | [ o

Alterar I Fechar |
Figura 62 — Simulagdo — processo concluido.

xR0 L Of. G VA £ D 7Y B~ o B B (YA & * %"
N & %"#6r =.A /I =2)* _1/ AB
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=l

oIo (o]}l DiZ= 001 DI Dn DI2===0DIa==—D01
—A———0Q —A—— 0
D3 DO1 DO1
—r ) —
oI TProc——D03 DI3 TProc D03
_”_ |NTDNQ '_O _I INTDNQ -_O
2D A0
—ir—0) —r——0
—r—() — -
D2 TOI3—— 000 [n]id D3 —— D4 —— D00 —
A0 o
DI [EDOOES o=
—r—() —
F 3 Simulador =101 ]
ENTRADAS sSAlDAS
[T b0 [ D14 DO0
Con [ Dis [T po1
piz [ DI6 [ poz
Coiz oz [ po3
000ms | AID [ aoo
[ an | [ ] sor
Alterar I Fechar |
Figura 63 - Simulagéo — base girando.
1.7, % O$# M3 9. = A %B . %8 W >+ Y% =+*_+ _1/AB 4 "ab:
* TR0 4 a"h

UKL
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IF!UNG 0
IRUNG 1
IRUNG 2

Focs ]
Foes ]
FoGe |

iy on

———

DIz Do1

——®)

DI3 TProc

_I I_ |NTDNQ

Al

IMHS BT ET|

003 Doz

——)

DIz Doz

—r—®)

0z DI3—— D00
~—H—0)

D4 Doo

—ir—()

Figura 64 - Simulagdo — pe¢a na proxima estagéo.

o O MUY

&G.$ " "

= A % =2)*

.1/ AB 4

2a'5 . =

EoIE3==—001
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DiZ==—D01 W oo on DIi2—
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=1
0ol [RunG 1 | DB TProc D032
-_O — - INTDNQ-
AID
- D [Fo5 ek [
[RUNG 2 | | DO3— DIz D02
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Doz
=
[RUNG 3 | | D2~ [FDIB== D4 Doo
—Arr——u—"C
Doo
—
F 1] Simulador =10 x|
ENTRADAS SAIDAS
T oo ¥ D4 [T Doo
M obn [ ois [ po1
WDz D6 [ po2
T oz o [ po3
[z000ms | A0 [ | ao0
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RESPOSTA DA MAQUETE

=218 B> 2818 L& W L #D %" [E5ak- 07 R A - [ D VA
TIe&#H & < 9# [ Vi SN IE/ WY < 1= 1 Tg > %" 1™ = § * " 7.+ *1_ 40i$# MUD

Estado inicial Ferramenta descendo Processando a
: TN : N

" 5 g Y B
" -
- - AN 4w
".. b ‘ ] | x.__. "

: Fim e processo Ferramenta subindo
Index da base

Figura 65 — Simulagdo — resposta da maquete.

O$# MU="_1_ 711/ gL OFORE /R = " I# AB =W #R &k

& *=_ " U AB #I " %1l ).*= S i T ¥ I# AB 9pt&t " = &.11 @ O# %"

> % %& W . MW &%T % = /0 W=t " G W4 Y AB T "5 S TSN

F%OL = JVWT T %l WLt LT & LW Tt WL Ut /1 - L = 2) 1 U

% UKL <% 7 %A = = &I =.A AT ol = 1w W % %t
= [ =" G W, = $. >V $U. > Ul % %7 WL K WWEAB Y. = # = 1™ $
1% & %#H™ W =, AB . . %" =A = JWAB = Yot 45 0% WL ] RSl
Y Wt R TR Tt - & RTHET = A /I =2)1* 1/ AB

Nota: essas imagens foram geradas com operagdo manual da maquete.
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APENDICE E
DESCRICAO DO

P/Q . 1g>=1 = " & 111 "2 >0 #1 o0=+1 = [T % % 1. " 184 1 %!
[ -V L$#m 4 -0 2 F - UMS
CLASSES

Yoot L% P& MM L S #*> 1+ " /-0 V4 -0 2 F -_ 259 =.1.W=*

YOHAB L& & NN & RLLAL [a-g/ N Nt LT TR &t AL ]

Tabela 40 — Descrigéo da classe: contatos.

contatos

o b= N*L OTO# & &< LW .= $ * AB

Atributos : 8 /. +>8& V14 AB ™ . %%/ 48 W | = —% = & :+5
B=sh= "L W " &S+ 4 i 0 F /&5
=08 %.)B F.I19#.™ " "t g * )

= HD& %.)B F™ o LWt g x )

s W[ R R AB LW . <% AB L& WUAB /# L L%/ D
/&> $"./ & .7 % ).&HAB " = § * )

Y= LAB G 6 %W % /. 0

= BAB 7. M % /. D

S S SR 1L &t L &% < #h= )
Soo&I# OH. & W. W& AB SK® " & *= %.%/.D

S LT )

[>" AB " J#AB La. " < all < a &5
Py S 18 % [ - & 1= %%/D

[ k= "ot g < < < 5

o7 W D

757 %D

1) 38 < WK ¢ 1)

Métodos: LW T o%. = &# T LTS KH DL I T L 0D

° > . %8 AB T L LR W LT N
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Tabela 41 - Descrigdo da classe: comunicag&o.

comunicagao
V- & T&# % . = $ * _ FOH TH #HF Bi=H# o7 1= "C.1" L™ AB ". /O
Atributos : o MMIAFEDLTMIM X O [ = ot % V) -0 1D
. > =/ &wW.]" " o7 M W/ Tttt WRg ]
. P b =y = o7 . 18 = AR e VAN IRl N | g " ]
. %G >& =/ #* WG = 7.6= B e N |
. ot D -0 9% F 6% 17 B A (505 2|
. Ut -0 O9f. 6% TTTIT_om o= 1 " 1= > o#_/.D
o /b =W = o7 L Wttt gt = o6 &> 1ttt
Métodos: . - T S Ve B o - B - U5 2
. 7 SEoIF . 1&g > % 1= *o#. . #= g " ]
. 7 > I# 16 o7 ML LW Mt g
Tabela 42 - Descrigdo da classe: compilagéo.
compilagao
= BIK7. =0 #%& % LW Tt S L7 Lt# ML L) &#AB
Atributos : o OG> "™ " IyRg ")
o & EE F M & .M & W& AB D
e $ TP FT M & I " $ TABID
o & &P>F. =H1 1 _FFIL_$HK 1)
Métodos: o Y%t/ > ] % W] LG ! L# 0+
o W&t/ > ) % %]*. To& #% 1. #HF 0+
o F [ >F W F /6 T S H*)D
o F [ >F W F /6 T S H*)D
e * /16 >FE Y *J6 =" S HF)D
. g " # 6 > 7 16 o7 L W M & *T At % Mo AB D
. HOO&E & L )&HAB T S D
. %i%.> MH 6 & V"V < % VTEK«& V% )&HAB T = $ * D
. L=t D %& W - & V.= 6t L &% o= tou*L*=
. RS & 6 1 )T 1D
. # 6 > [# 6 7 oWt % )t LD
. 1# 16 > [# 6 7 ot 7 KT % V% /- L)t D
U 1$1% > [ & % * "1 *x 0
. A&t 6 > - T 1068t [T R 1t = $ * AB

Tabela 43 - Descrigdo da classe: gravagao.

gravacgao
- G & ™ # . JN&4 . 9T 1
Atributos: . hHEG "M & 1. "MAB
Métodos: o 7> .46 $ 7AB " ™S * % & =" =. #1HK:)D
. -> 18/ =% = " & =%/ " =. H#IHK+ D
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Tabela 44 - Descrigédo da classe: g.

9
e I ST B T 2 B I e
Atributos: o ) .).&HAB D
° D U"™AB D
o Inli*xf AB D
o B - oWt ™= WT7LD
. > 4% * AC.T "1 H#%$D %G & 0 9# WA L ML MG 1 = BAB T =Ry L LR LW

O W UL LR L= MAB T =Rl ) O# W LU )N
> R B N LR N HUSH % THAB D

A > R B TR W)C.UT. A& T HUSTH %L TWAB D
A > <6 N[ Ut H%STH W, ™AB D

A > R B V- & 1. H%AB T HUSTH % ."AB D
5> B TN L Rt g )

> R B [T T&B)CNTI AT S * D

> R B [ L) g x )

> R B /TN o & UYL HRAB v $ X )

& <9 AB YL U UL LT AB V& W /N

S Ut UL KT AB =21 & W% /D

S U MUt KT AR L N#] W1

& N=_&1& G. O ".=1/1)

SULLL R %Kt 9T )

b & B AB IR S L4 * AC.TD

TN P2 R VA T L N |5 A I# 16 o7 M. I*# AB M. //OD
-4 =< SHSH TG KRN VT KT+ = )7 41 = = 3$ *)D
Vh Y U $SH " L T LT KT s = )7 41 = =$ *
T T TS "< 1T RN B AR AR B ] TN =% *
4 MM SHE TR L o T LT KT M= )7 ) = = $ *)D
DA DSNBSHE ™ > L[ 1" VT KT+ ™= )7 41 = = $ *)
e > $I= 14% +6 L# AB .*0#. = 8§ * 1. % % D
Métodos: . >l I F e < J&wW "l /1" = $ * ABID
o FOF [H. 1M & F=t ABD
o & TG 1= "CVO#. "o WL LTI Yo% < ACLTD
o P/ - V" $%6AB U= N/ U O H%& % <% TV FWLTL % oo
%/ % 14 & +15)
Tabela 45 - Descrigdo da classe: rungs.
rungs
S U HE D 6% RLW T = NFLOITTO& T #%$
Atributos: 3 >= BAB "Moo= DLW % 4l ML LR D9 Wit Lt L% 1D
. >= BAB M o= [ % Y o) o# Bt LoD
. > G &t " AU . 9F WA UL %G 19#. & *=C.
Métodos: . *= BAB > /. LV =0 < AB N - 0 #%B . L W% )] L %G
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Tabela 46 - Descrigdo da classe: blocoTimer.

blocoTimer

06 $. .%& *.%

TLF= 6t 9L #%& % U* = - = 8 * = ihdt=

Atributos:

>l % WV V", G =+ AB "™ [.*= 6" D

S o Mgx et o [ = 6 ")
S WM& k= " .= 6" D

SHEFH =& " L HW V4= 1D

SR M W S F=)
L>oa= L - & ". #%AB D
=H .= .1 % 7 K7, ML &t oto=1.0
o= V% 7 K7L T &t & WSl

Métodos:

RO & H#* IGL M= [.*= 6" D
Pl V1 G —t# AB " [.*= 6 " D
>& W =1t = e )

1% >HF WX /G L "t KT . [# 6 %" [.*= 6 "

Tabela 47 - Descrigdo da classe: edigéo

edicao

B /"1

1 &K &#

VoI TA LY #1868 % = *_ /6 AB . ) AB "1 _ > %/ 1% " $ *

Atributos:

LW > %, T= NFOLT O R o= $ * AB 9. LMK .*F& %i$H# AB D
= %> 1= A " "™AB D
1# »I1*u "t o&l#E % 7.

Métodos:

%G #%H ./ % = LAB 44%G 5" AU . T.#%]*. . %G 1D

#WS H > /% = BAB 44%G 5" #%$  OH. =. [ %&. #F . .F W $K&D

#US M > 1 % = LAB 44%G 5" #%$ 9. =. [%&.#*/)I D

) #%P ./ % %]F. oI %A& AB . %G %L UL7L Tl = L& %t = 2% #%3$D
#UB0 > . % %]*. ToT.%H& AB L UG Hb&r Mt ] R H#%SD

%) 1 >& &# W)L LW % N S Ll LW 1D

= BAB ©B>7.+t& 1. LW o=t )t AT = BAB D
I# &= " >7_+1& 1. %B GK . .>.% %#> "./.*®% " = BAB D
W )0 & &# =% ".)yAB " L F W % /D
t & * &t #* &# SKi& & *B# D
t & * &t #* &l# $K®& & */)D
t >&t 1$H# _ & WiS# T.#l= N*./ 1)
t Y&t #* &I# K& & Wid#E V1.#I= N*/ DD

%.)B >& &#  1=%1 1" & %.)B " .. F.%D

% $ AB >& &# =W 405*". . . L%& " /. o#1Y = 1) SSFUWOD
#1& % /% =% ".& %)B T LW % v $ *D
Y% 1/ >& & VLW N UG 1R W # %t & L L& =% . & %.)B D
0) * $.*4 < )D&t .FW . o= W% % /0D
%o . J.B T & Vo LW =0 [ %8 # T 0% T &[S D
Ot 14 B&t:= *_ /46 " 1.%G + ".&%)B % ™ $ *1D
%&: - . -AB 4 < < & % TUAB "of™ &% > & % /.00D
tR= o> )&/ "L L [ s L1 7 A T 1)
t*= . D& #HI T VYR N - T=p= 4. $ %6 AB T = $ D
=% W 4 & <Ot < < By L WOt /0 Lt )t WY L 716
/-0 1", $ %W AB " = $§ *)D
= o & > M 6 [ - 1", S W6 AB " = $ * )& #.*" = LAB %) "

S G A A K 50 IR 1 VA S (VA 1)
f# 6 B> [ 16 %) ot Lo R 19#. 1B "I= 1/ 1 =21 = BAB L %L+
Tt L LW
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. [+=# 1 > [+ 1= N>/ 1™ 7 K7. ".& LORLWOD
. [=#1 0 - > )+ V) -0 V= N*_[ V" gxr [ o* " . %)D
. &t >#I& % V) - VEF Mot T KTLD
. .=/ P Qfti& F#M=1& " #1 " = V[ %= 6" 1% & %7. 1B ".#p" ".=
T SH% 1D
. & WGL&. % ). > L& WG.&. W LML L= UO#H* T KTLD
. #1& T 7. 448 O)tHL%& . #* 7 K7, %™& " = LI #* - & D
. ) $.% = 1w t 07 KT = 7 & L W &S Tt LW L
JMAB = 18 G O#. 1. K . & % " D
. 11/ = 1 %/ "7 KT A= 7 L& L Wt &S - & .
#%AB O#. /KT %" T o= 18 G O 1. K It & ™ "%t F 1= &1 AB #
*6.% *.w .7 )
. ) = >* 1 "7 KT gt =]
. t¥*= T &t 6 7 K741 #)tr 1" _o= *_ /46 AB "M 17 K740 D &t g g
" #%AB D
FORMS
Yo% L HTU%E G ! ot - IR BTN IR A L7 - Sa N B NN U B § il ‘B
"_oiwAB P& 114 - 0F - UMs = = _1.%/ " Y_oAB L & form & < OVLH#D [+-# 1
ol VAR R - A A - S |
Tabela 48 — Descrigcao do form: fmAbertura.
fmAbertura
06 =.1.% AB " A G =& 7
Atributos: o -/ W »>-/B ". &1 )
o 0= p&G > " "™ /. ".= ;.00
Métodos: o -/ W F #¥P&GC * /. = 5. VO# %" - /B I=_1t %"
Tabela 49 — Descrigdo do form: fmTree.
fmTree
%" . =& AB = & .* F [ M K7 oF U % LT SAC.TY 2% P L g 1Tt i/ K
&_!! _u+/ "o— $ e
Atributos: e 0= % .. L%& form >~ $ > = -t /. ".=$ * AB)D
o & L L%& F& 1. & *H%W& AB = Yol &L TIREH & RO T I# # G -1/
LR a7 B SN A ]
e -/ 9-/B = =88 TIEH# & N OHLTHIE D
e -/ ;. b-/B = &1 /. = $ *ABD
° -/ +>- /B = sy " =4 AB D
Métodos: . > Mt &t 16 ACLTM L UL L%& ! Mt 2+ 1= -#1& #  * 6.% *.W
Yo7 1D
o -/ 9If ®P>=._. 1=_&1 & % AB T OH M <L # *KO#% 5
o —/ .M #P> . 6 ST ET LT oo [ #t kgt " JJO. 6 &G *
/. ".= $ * ABD
o -/ +F #&P> &G =+8 AB
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Tabela 50 — Descrigdo do form: fmProjetos.

fmProjetos
& % " % & o= ./ - . =& AB _& .$ 1"t ot )" = %IK7. =
M-l &l TINGH & RHE ORI THE O# &% <M U AB ML /O
Atributos: o & UG > * 6.% & M. & 16 AB " K O/ 4 Wttt 15
e 0= G *" " /. ". = $ *ABID
o & EG *F M & MM & FHWm& AB D
. Ql. > —_#* ; %. = &G M 24D
e - Ob- /B 9#.".[.*h & # AB " * 9#./.D
o -/ ;. b-/B 9. "K &I D
o -/ t>1ih 6 =& AB . .&G
[ ]
Métodos: . > -t o A N T ST - R I /(@ Bl P I 17 3ad
97 ="B g %/ "= O™ ML L = %/ ] o> sl Pooo*
= $ *AB *.I* Of_ B 1. _1& G #* * O#./.= . link
°« - L IF PRG0N HIE
o -/ 9F P> - _#* ;% & W.%T #*& *F= "_%I.AB . /) = %'"& AB " *K9#%
%'t LUK & ORI T D
o -/ +Ff #P> &G =1 7
Tabela 51 — Descrigdo do form: fmPrograma.
fmPrograma
%'L& M= 1 g * g A= o %t L A0S L ONL%& L =0 YL L) .&#AB ¢
= $ >
Atributos: o O $ .. L& form >~ + $= -+ . TLUU™AB L MG 1TL& %D
o Ol | | L%& form > +*# " = -t o Mo AB LW Mot
o O/ . . . L%t form * __= Jd % F/Loto UHE " =& AB D
o b L L%& F & M. _"iAB : 9#. & %&.-%/ I =, AC.TSK#& T . T&K&H#H 1 9#. " %> |
& &M= o=t W0
o & =t > | L%t F& 11.& *=t AB = )W&#AB T $ U Mow/. = ./ AB 2% D
e $ 7> .. L% F$ 7TAB = / -G &*F I o7 IV, FEYH <KW .= % FI_ &>
L LR B St )
o 7B > = 1 %/ 06 = M&= 4. <% AB 5T "+ $ * D
. >& F= %% . " = #H$! F= LAB O#F. & %&.W T 1T H#%BO#. VK . U™AB D

D& = Ww.w. k= & W W 9f. $# T /1 1 = N*

[ )
LW .= $ < AB O9#. LUK L%t Uty
o == _ &% "> *6.% $H# ..U " /0D
o $- L& UT> *OB% H#FSH= VL& U T[]
o /- &> 6% H#F/I) VN &N /. D
. - &%ty 6% # - &%t T LD
. $# » /> % G 6 % " r1&l# 1" & ".". _"HABD
. 1# » [ > %G 7./H& " r&l# I $ .U "HAB D
. $.* P EOl T R I A % > " 1 #%$1D
. -/ #%$ %> - /B 9#. & % w%!. AB . %G . & ** %" e *)D
e -/ v & /. ".=$ *)D
. - " fF &P & % ).&#AB " 2% .M.V K7 =. AC.1". ."™MAB D
. -/ f &P/, *=_ ) &H#AB " 2%& . . -t/ =. AC.1". "iAB D
° -l 7 F &P & % $ 7 AB " "+ $ * * OHT D
° - -+F &P & % - ".'"$ * *6.% " .* O#H7 D

1" & %i$# AB
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o [ #*= > B 9#. = /. " ™ $ *)
o /[ *H¥ >- B OH. & % Lt VA T B |
Métodos: . * $ *F  "S& 6 AC.IM /LD

o —/ HUSUIF &P>&G * /. . ."™AB : & &# Pemrt 0 7 4% %, . 1% 70 * %)
% "$ *0D

. & .V && &# = UAB " #%$S% ™S *D

. # 46 > [# 6 " "1 O #%$E& T = W& % LU & & T = & 6 AB % "™ $ *

. ULUG > L= THE% /. #%$ .1 "D

. UG > ruG L L% % /LD

. . +$ > o= HEW /. #FTHS < IS T L 9T D

U * $ *fF 1. &G o %. Jdo% %t F/L o tL U #E " =@ ABD

o /+*= Ff %P> =% /" B T B

o —/ +F 8P & % &G *.%W . /. D

o -/ -+fF &P &% $/.T"."HE * *6.% " ¢ OHT D

e -/ 7T F #P &% $ 7TAB " "+$ * *x 7D

. - " F 8P &% )&#AB M = $ < U L7 =0 AC.IM. J"™MAB D

. -/ f &P/, *=_ ).&#AB " = $ * . . -4 = AC.1". "™AB D

. %%. _D>%-. - /C.1". _"AB D

. %1%.1 -> . =4 - [C.V". "MAB D

° -/ =< F 8P - . [, " g

Tabela 52 — Descrigdo do form: fmDiag.
fmDiag
ootL 2% 1 = & % .&AB " "+ $ o RwU_UIB LY LYt LG T8 gt
Atributos: . >& *= %.%/. " = H#%$! *= LAB O9#. & %&.% " U #%$O#. VK .* "MAB D

e /- > *6.% % *." #%$ . J"HAB D

. >7 KT, 1= = %/ 9#. $# " %l*-. " O #%$ . WG % V.= L& % % "t $ <D

. JLLW 08 = W%t = & W JELW O O#. B T /L = N& LT & %i$# AB
LW ML= % < AB 9#. UKLyt Lty

. =g > & *=%%. " = &W/ LW o 9#. ¢t ] = N>~/ o ™
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Tabela 54 — Descrigdo do form: fmSimulador.
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Livros Gratis

( http://www.livrosgratis.com.br )

Milhares de Livros para Download:

Baixar livros de Administracao

Baixar livros de Agronomia

Baixar livros de Arquitetura

Baixar livros de Artes

Baixar livros de Astronomia

Baixar livros de Biologia Geral

Baixar livros de Ciéncia da Computacao
Baixar livros de Ciéncia da Informacéo
Baixar livros de Ciéncia Politica

Baixar livros de Ciéncias da Saude
Baixar livros de Comunicacao

Baixar livros do Conselho Nacional de Educacdo - CNE
Baixar livros de Defesa civil

Baixar livros de Direito

Baixar livros de Direitos humanos
Baixar livros de Economia

Baixar livros de Economia Doméstica
Baixar livros de Educacao

Baixar livros de Educacdo - Transito
Baixar livros de Educacao Fisica

Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmacia

Baixar livros de Filosofia

Baixar livros de Fisica

Baixar livros de Geociéncias

Baixar livros de Geografia

Baixar livros de Histdria

Baixar livros de Linguas
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Baixar livros de Literatura Infantil
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Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
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Baixar livros de Musica
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