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Descripción general de los sistemas hidráulicos
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#$'./0'EC.E"./0'G#'E/.":$*'G#.'080%#:*6!

-*0' D89"+*0' B"#' 0#' :"#0%+*$' *' E/$%8$"*E8I$' G#%#+:8$*$' .*0'

E*+*E%#+K0%8E*0'G#'"$*'F/:F*'E#$%+KD"9*6!

!

!
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!"#$%&'()!
!"#$%&'(%#%()*#+&),(%&'-*'".%'/01/%'-*'-*&23%4%1,*.)0'20&,),$0!

!
!"#$%#&'()*++#+*','-.*$/01'232456!

7#' 89"*.' :*$#+*1' ;/+%<0' ,' =8#>#0' (234?5' #@A/$#$' B"#' .*0' 9+CD8E*0'

0/F+#'.*0'E/$G8E8/$#0'G#'"$'080%#:*'G#'F/:F#/'#@80%#$%#'/'A+/A"#0%/1'

A"#G#$'0#+'D*E%/+#0'G#'9+*$'8:A/+%*$E8*'A*+*'*$*.8H*+'#.'080%#:*1'A/+'

:#G8/' G#' .*0' 9+CD8E*0' 0#' A"#G#$' *G*A%*+' .*0' F/:F*0' +/%*%/+8*0' ,'

+#E8A+/E*$%#01'#$'#0%#'0#$%8G/'A*+*'0#.#EE8/$*+'"$*'E"+>*'G#':*$#+*'

*A+/A8*G*'#0'"$*'G#%#+:8$*G*'*A.8E*E8I$'#0'$#E#0*+8/'#.'"0/'G#'A/+'./'

:#$/0' "$'A"$%/' G#' .*' E"+>*'G#.' 080%#:*'G#'E/.":$*1' #$' #.' E*0/' G#'

*.9"$*0'*A.8E*E8/$#01''0#'A"#G#'"%8.8H*+'G/0'/':C0'A"$%/0'A*+*'/F%#$#+'

.*'G80A/08E8I$':C0'#E/$I:8E*6'J$*'>#H'E/$/E8G*'.*':*9$8%"G1'0#'A"#G#'
%/:*+'"$*'G#E808I$'E/$08G#+*$G/'B"#'.*0'A<+G8G*0'A"#G#$'G#0A+#E8*+0#'

#$'./0'EC.E"./0'G#'E/.":$*'G#.'080%#:*6!

-*0' D89"+*0' B"#' 0#' :"#0%+*$' *' E/$%8$"*E8I$' G#%#+:8$*$' .*0'

E*+*E%#+K0%8E*0'G#'"$*'F/:F*'E#$%+KD"9*6!

!

!
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Capítulo 2
!"#$%&'()!
!"#$"%&"#'()%*+,($"#)-#,"#./0."#-1#%-2%-1-34")"#2/%#,"#$+%5"!

!
! !"#$%#&'()*+%,-'.'/0#1#-23'45678!

9:' ;"+1:' :$%#+0*+3' +#<+#-#$%:' =:' ;:+>:' ?0@+A"=0;:' ;*$%+:' #=' >:-%*3'

;*++#-<*$@0#$%#':'"$:'B*CB:2!

!"#$%&'(*!
6"%"#+3#1(14-0"#)-#4+.-%7"#1-#%-2%-1-34"#2/%#,"#$+%5"#1(&+(-34-!

!
!"#$%#&'()*+%,-'.'/0#1#-3'45678!

!"#$%$&'()#)"%('*&)+,#-,.#")#/,(/)#$'#%*&'.0'-&)#'*#1*#-1*&,#+,*+'#'"#

0)(/%,#+'#")#0).2)#3%+.41"%0)#5#",$#2)$&,$#$,*#%21)"'$6#7'21%+)('*&'#

0,*#.'$-'0&,#)#")$#01.8)$#+'#9.%00%:*#+'"#$%$&'()#&;-%0,<##$'#+'&'.(%*)#

=1'#")$#->.+%+)$#+'#0).2)#-,.#9.%00%:*#'*#1*#$%$&'()#+'#/,(/',<#$,*#

1*)#91*0%:*#-.,8,0)+)#-,.#&)()?,#+'"#&1/,<#$1#",*2%&1+<#'"#*@('.,#5#'"#

&%-,#+'#",$#)00'$,.%,$<#)$%#0,(,#")#8'",0%+)+#+'"#9"1A,#+'"# ";=1%+,#5#")#

*)&1.)"'B)#+'#>$&'6#C*)#2.49%0)#+'#0,"1(*)<#0)-)0%+)+<#""'8)#'"#*,(/.'#

+'#01.8)#+'#9.%00%:*#+'"#$%$&'()6#D)"#01.8)#-)$)#$%'(-.'#'*#")#2.49%0)#

-,.#EF#G#HI<#+'/%+,#)#=1'#01)*+,#*,#3)5#0,"1(*)#+'$)..,"")+)#-,.#")#

/,(/)<#*,#3)5#9"1A,#'*#'"#$%$&'()#+'#&1/'.;)6!

!"#$%&'()!
!"#$%&'(&)#*++*,-&'(.&/*/0(1%!

!
J1'*&'K#EL,.&>$#5#M%'8'$6<#NHOPI!

! Q.49%0)#+'#1*)#/,(/)#3,.%B,*&)"6!

!$&)# 2.49%0)# .'9"'A)# 0,(,# ")$# 0).)0&'.;$&%0)$# +'"# MR7ST# -1'+'*# $'.#

+%/1A)+)$#$,/.'#1*)#01.8)#0,*#0,*+%0%,*'$#+%$&%*&%8)$#+'#1*)#/,(/)#

0'*&.;912)#3,.%B,*&)"6!

!
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!"#$%$&'()#)"%('*&)+,#-,.#")#/,(/)#$'#%*&'.0'-&)#'*#1*#-1*&,#+,*+'#'"#

0)(/%,#+'#")#0).2)#3%+.41"%0)#5#",$#2)$&,$#$,*#%21)"'$6#7'21%+)('*&'#

0,*#.'$-'0&,#)#")$#01.8)$#+'#9.%00%:*#+'"#$%$&'()#&;-%0,<##$'#+'&'.(%*)#

=1'#")$#->.+%+)$#+'#0).2)#-,.#9.%00%:*#'*#1*#$%$&'()#+'#/,(/',<#$,*#

1*)#91*0%:*#-.,8,0)+)#-,.#&)()?,#+'"#&1/,<#$1#",*2%&1+<#'"#*@('.,#5#'"#

&%-,#+'#",$#)00'$,.%,$<#)$%#0,(,#")#8'",0%+)+#+'"#9"1A,#+'"# ";=1%+,#5#")#

*)&1.)"'B)#+'#>$&'6#C*)#2.49%0)#+'#0,"1(*)<#0)-)0%+)+<#""'8)#'"#*,(/.'#

+'#01.8)#+'#9.%00%:*#+'"#$%$&'()6#D)"#01.8)#-)$)#$%'(-.'#'*#")#2.49%0)#

-,.#EF#G#HI<#+'/%+,#)#=1'#01)*+,#*,#3)5#0,"1(*)#+'$)..,"")+)#-,.#")#
/,(/)<#*,#3)5#9"1A,#'*#'"#$%$&'()#+'#&1/'.;)6!

!"#$%&'()!
!"#$%&'(&)#*++*,-&'(.&/*/0(1%!

!
J1'*&'K#EL,.&>$#5#M%'8'$6<#NHOPI!

! Q.49%0)#+'#1*)#/,(/)#3,.%B,*&)"6!

!$&)# 2.49%0)# .'9"'A)# 0,(,# ")$# 0).)0&'.;$&%0)$# +'"# MR7ST# -1'+'*# $'.#

+%/1A)+)$#$,/.'#1*)#01.8)#0,*#0,*+%0%,*'$#+%$&%*&%8)$#+'#1*)#/,(/)#

0'*&.;912)#3,.%B,*&)"6!

!
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Capítulo 2

!"#$%&'()!
!"#$%&'()*(+,'(-./-'(0."%1.,2'3!
!

!

!"#$%#&'()*+%,-'.'/0#1#-23'45678!

45656(783%&'&%.,*9!

9:-':;<0=:=0*$#-'>#'<:'*<#*'?0>+@"<0=:'-*$'A".'1:+0:>:-3'-0$'#AB:+C*3'

<:-'0$>"-%+0:-'D"#'A@-'<:':;<0=:$'-*$'<:-'-0C"0#$%#-&!

! E$>"-%+0:'A#%:<'A#=@$0=:'!

! E$>"-%+0:'-0>#+F+C0=:'!

! E$>"-%+0:'G<,=%+0=:-'.'G<#=%+*A#=@$0=:'!

! E$>"-%+0:'H"IA0=:'!

! E$>"-%+0:'J#K%0<'!

! E$>"-%+0:'>#'<:'A:>#+:'.'#<';:;#<'!

! E$>"-%+0:'/:1:<!

G$':;<0=:=0*$#-'=*A*'!

L! M+#$-:-'!

L! N=#+I:-'(N<%*'O*+$*8!
L! P#+1*'Q*%*+!

L! Q:D"0$:+0:'QR10<!

L! G<#1:>*+#-!

L! M:<:-'Q#=@$0=:-!

!"#$%&'()!
!"#$%&'()#(*%&+,*,+'-#.()#(&*('&#'/+)012&+,*!

!
!"#$%#&'()$%#$*#$+,-'./$%#0,*#/1'23456!

)*+',-./&0'1'.-2-%30'43'43056&7&."382-'9":-';3%0$0';&%"&/63!

7#89$':;<#=' >'?-0-<</' ' @-A' B/CB-A' *#' *#AD@-=-C,#$%/' D/A,%,0/' A#'

+-<-+%#<,=-$'D/<'#$%<#8-<'"$'+-"*-@'D<E+%,+-C#$%#',$*#D#$*,#$%#'*#'@-'

D<#A,F$'#$'#@'A,A%#C-'>'-AG'A/$'+-D-+#A'*#'%<-B-H-<'A/D/<%-$*/'-@%-A'

D<#A,/$#AI'.,#$%<-A'J"#'@-A'*#'*#AD@-=-C,#$%/'A/$'B/CB-A'K,*<E"@,+-A'

J"#'D"#*#$'0-<,-<'A"'+-"*-@'*"<-$%#'#@' L"$+,/$-C,#$%/I'M@'+-"*-@'*#'

"$-' B/CB-' *#' *#AD@-=-C,#$%/' 0-<,-B@#' A#' -H"A%-' C#*,-$%#' "$'
C#+-$,AC/'J"#'C/*,L,+-'#@'0/@"C#$'*#'@-'+EC-<-'*#'B/CB#/I!

34546(7'$%*0*,+8-(92-,+'-*&!

N'+/$%,$"-+,F$1'A#'#O%<-#'@-',$L/<C-+,F$'D@-AC-*-'D/<':;<#='>'?-0-<</'

(23236'D-<-'D<#A#$%-<'"$-'+/CD-<-%,0-'*#' @-A'B/CB-A'>'C/%/<#A'*#'

*#AD@-=-C,#$%/'L,H/'>'0-<,-B@#&!
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!"#$%&'()!
!"#$%&'()#(*%&+,*,+'-#.()#(&*('&#'/+)012&+,*!

!
!"#$%#&'()$%#$*#$+,-'./$%#0,*#/1'23456!

)*+',-./&0'1'.-2-%30'43'43056&7&."382-'9":-';3%0$0';&%"&/63!

7#89$':;<#=' >'?-0-<</' ' @-A' B/CB-A' *#' *#AD@-=-C,#$%/' D/A,%,0/' A#'

+-<-+%#<,=-$'D/<'#$%<#8-<'"$'+-"*-@'D<E+%,+-C#$%#',$*#D#$*,#$%#'*#'@-'

D<#A,F$'#$'#@'A,A%#C-'>'-AG'A/$'+-D-+#A'*#'%<-B-H-<'A/D/<%-$*/'-@%-A'

D<#A,/$#AI'.,#$%<-A'J"#'@-A'*#'*#AD@-=-C,#$%/'A/$'B/CB-A'K,*<E"@,+-A'

J"#'D"#*#$'0-<,-<'A"'+-"*-@'*"<-$%#'#@' L"$+,/$-C,#$%/I'M@'+-"*-@'*#'

"$-' B/CB-' *#' *#AD@-=-C,#$%/' 0-<,-B@#' A#' -H"A%-' C#*,-$%#' "$'
C#+-$,AC/'J"#'C/*,L,+-'#@'0/@"C#$'*#'@-'+EC-<-'*#'B/CB#/I!

34546(7'$%*0*,+8-(92-,+'-*&!

N'+/$%,$"-+,F$1'A#'#O%<-#'@-',$L/<C-+,F$'D@-AC-*-'D/<':;<#='>'?-0-<</'

(23236'D-<-'D<#A#$%-<'"$-'+/CD-<-%,0-'*#' @-A'B/CB-A'>'C/%/<#A'*#'

*#AD@-=-C,#$%/'L,H/'>'0-<,-B@#&!
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Capítulo 2

! !"#$%&'!

! ()&*+%,%#-)./"01-2"'!

! 3%45%+0 6".&/%./)'!7%0 $"#$%0 )./8)9%0 4.0 6%45%+0 6".&/%./)0

-.5)*).5-)./)#)./)05)0+%0*8)&-:.0"0+%06%89%;!

! <1-6-).6-%0=%8-%$+)'!7%0 )1-6-).6-%0 5)0 +%0$"#$%0=%8>%0 6".0 +%0

*8)&-:.0?0+%06%89%;!

! 3"&/"0 #)."8'!7%&0 $"#$%&0 5)0 5)&*+%,%#-)./"0 1-2"0 &".0

9).)8%+#)./)0 #)."&0 6"&/"&%&0 @4)0 +%&0 $"#$%&0 5)0

5)&*+%,%#-)./"0=%8-%$+);!

! A*+-6%6-".)&'!7%&0$"#$%&05)05)&*+%,%#-)./"01-2"0&)04/-+-,%.0

).0 %*+-6%6-".)&0 5".5)0 &)0 8)@4-)8)0 4.0 6%45%+0 6".&/%./)B0

6"#"0).0&-&/)#%&05)08-)9"0?0&-&/)#%&05)0+4$8-6%6-:.;!

! ()&*+%,%#-)./"0=%8-%$+)'!

! 3%45%+0%24&/%$+)'!<+0 6%45%+05)0 +%0$"#$%0&)0*4)5)0%24&/%80

*%8%0&%/-&1%6)80+%&0.)6)&-5%5)&05)0+%0%*+-6%6-:.;!

! <1-6-).6-%0#%?"8'!7%&0 $"#$%&0 5)0 5)&*+%,%#-)./"0 =%8-%$+)0

&".0 9).)8%+#)./)0 #C&0 )1-6-)./)&0 @4)0 +%&0 $"#$%&0 5)0

5)&*+%,%#-)./"0 1-2"B0 ?%0 @4)0 &"+"0 $"#$)%.0 +%0 6%./-5%50 5)0
+>@4-5"0@4)0&)0.)6)&-/%;!

! 3"&/"0#%?"8'!7%&0$"#$%&05)05)&*+%,%#-)./"0=%8-%$+)0&".0

9).)8%+#)./)0 #C&0 6"&/"&%&0 @4)0 +%&0 $"#$%&0 5)0

5)&*+%,%#-)./"01-2";!

! A*+-6%6-".)&'!7%&0 $"#$%&0 5)0 5)&*+%,%#-)./"0 =%8-%$+)0 &)0

4/-+-,%.0 ).0 %*+-6%6-".)&0 5".5)0 &)0 8)@4-)8)0 4.0 6%45%+0

%24&/%$+)B0 6"#"0 ).0 #C@4-.%&0 D)88%#-)./%B0 =)D>64+"&0

#:=-+)&0?0&-&/)#%&05)09).)8%6-:.05)0).)89>%;!

!

!"#"$%&!

! '%&()*+*,-%.#"/0-1"2!

! 3%)"4-5*5/ 4".&#*.#%2!6)/ ,"#"$/ 7-$*/ */ 8.*/ 9%)"4-5*5/

4".&#*.#%/-.5%(%.5-%.#%,%.#%/5%/)*/4*$7*:!

! ;*$/9*$-*<)%2!6)/(*$/5%)/,"#"$/9*$=*/4"./)*/4*$7*:!

! >"&#"/ ,%."$2!?"&/ ,"#"$%&/ 5%/ 5%&()*+*,-%.#"/ 0-1"/ &"./

7%.%$*),%.#%/ ,%."&/ 4"&#"&"&/ @8%/ )"&/ ,"#"$%&/ 5%/

5%&()*+*,-%.#"/9*$-*<)%:!

! A()-4*4-".%&2!)"&/,"#"$%&/5%/5%&()*+*,-%.#"/0-1"/&%/8#-)-+*./
%./*()-4*4-".%&/5".5%/&%/$%@8-%$%/8.*/9%)"4-5*5/4".&#*.#%B/

4","/%./9%.#-)*5"$%&/C/<",<*&:!

! '%&()*+*,-%.#"/ 9*$-*<)%D:E3%)"4-5*5/ *18&#*<)%2F,"#"$/ &%/

(8%5%/*18&#*$/(*$*/&*#-&0*4%$/)*&/.%4%&-5*5%&/5%/)*/*()-4*4-G.:!

! ;*$/ 4".&#*.#%2!6)/ ,"#"$/ (8%5%/ ($"("$4-".*$/ 8./ (*$/

4".&#*.#%/*/5-0%$%.#%&/9%)"4-5*5%&:!

! >"&#"/,*C"$2!?"&/,"#"$%&/5%/5%&()*+*,-%.#"/9*$-*<)%/&"./

7%.%$*),%.#%/ ,H&/ 4"&#"&"&/ @8%/ )"&/ ,"#"$%&/ 5%/

5%&()*+*,-%.#"/0-1":!

! A()-4*4-".%&2!?"&/ ,"#"$%&/ 5%/ 5%&()*+*,-%.#"/ 9*$-*<)%/ &%/

8#-)-+*./ %./ *()-4*4-".%&/ 5".5%/ &%/ $%@8-%$%/ 8.*/ 9%)"4-5*5/

*18&#*<)%B/ 4","/ %./ ,H@8-.*&/ I%$$*,-%.#*B/ 9%I=48)"&/

J,G9-)%&/C/&-&#%,*&/5%/7%.%$*4-G./5%/%.%$7=*:!

!"#"!$ %&'&()*'+,)-(&,$ .*$ /&,$ 0120&,$ 3$ 21)1'*,$ .*$ .*,4/&5&2-*6)1$

7&'-&0/*!

! 3*)"$%&/.",-.*)%&/5%/)*/($%&-G.!

! '%&()*+*,-%.#"!
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!"#"$%&!

! '%&()*+*,-%.#"/0-1"2!

! 3%)"4-5*5/ 4".&#*.#%2!6)/ ,"#"$/ 7-$*/ */ 8.*/ 9%)"4-5*5/

4".&#*.#%/-.5%(%.5-%.#%,%.#%/5%/)*/4*$7*:!

! ;*$/9*$-*<)%2!6)/(*$/5%)/,"#"$/9*$=*/4"./)*/4*$7*:!

! >"&#"/ ,%."$2!?"&/ ,"#"$%&/ 5%/ 5%&()*+*,-%.#"/ 0-1"/ &"./

7%.%$*),%.#%/ ,%."&/ 4"&#"&"&/ @8%/ )"&/ ,"#"$%&/ 5%/

5%&()*+*,-%.#"/9*$-*<)%:!

! A()-4*4-".%&2!)"&/,"#"$%&/5%/5%&()*+*,-%.#"/0-1"/&%/8#-)-+*./
%./*()-4*4-".%&/5".5%/&%/$%@8-%$%/8.*/9%)"4-5*5/4".&#*.#%B/

4","/%./9%.#-)*5"$%&/C/<",<*&:!

! '%&()*+*,-%.#"/ 9*$-*<)%D:E3%)"4-5*5/ *18&#*<)%2F,"#"$/ &%/

(8%5%/*18&#*$/(*$*/&*#-&0*4%$/)*&/.%4%&-5*5%&/5%/)*/*()-4*4-G.:!

! ;*$/ 4".&#*.#%2!6)/ ,"#"$/ (8%5%/ ($"("$4-".*$/ 8./ (*$/

4".&#*.#%/*/5-0%$%.#%&/9%)"4-5*5%&:!

! >"&#"/,*C"$2!?"&/,"#"$%&/5%/5%&()*+*,-%.#"/9*$-*<)%/&"./

7%.%$*),%.#%/ ,H&/ 4"&#"&"&/ @8%/ )"&/ ,"#"$%&/ 5%/

5%&()*+*,-%.#"/0-1":!

! A()-4*4-".%&2!?"&/ ,"#"$%&/ 5%/ 5%&()*+*,-%.#"/ 9*$-*<)%/ &%/

8#-)-+*./ %./ *()-4*4-".%&/ 5".5%/ &%/ $%@8-%$%/ 8.*/ 9%)"4-5*5/

*18&#*<)%B/ 4","/ %./ ,H@8-.*&/ I%$$*,-%.#*B/ 9%I=48)"&/

J,G9-)%&/C/&-&#%,*&/5%/7%.%$*4-G./5%/%.%$7=*:!

!"#"!$ %&'&()*'+,)-(&,$ .*$ /&,$ 0120&,$ 3$ 21)1'*,$ .*$ .*,4/&5&2-*6)1$

7&'-&0/*!

! 3*)"$%&/.",-.*)%&/5%/)*/($%&-G.!

! '%&()*+*,-%.#"!
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Capítulo 2

! !"#$"%!

! &'($)*)'(+,-.,%#*/+0)1,!

!"#"$% &'()*'+,-'*./% 0,*,% 1'21,/% 3% 2')'*./% -.% -./0+,4,25.()'%

6,*5,1+.!

2"00'0"-3-4%"(,5-67879:-*'(1),("(-;#'-%,5-1,(+0,%"$,0'5-<"0"-=,*="5-

3-*,+,0'5-$'-$'5<%">"*)'(+,-."0)"=%'-5'-#+)%)>"(-<"0"-"?#5+"0-'%-1"#$"%-

,-%"-.'%,1)$"$-$'-%"-=,*="-,-$'%-*,+,0-<"0"-5"+)5@"1'0-%"5-('1'5)$"$'5-

$'-%"-"<%)1"1)A(B!

C(+0'-%,5-*"5-#5"$,5-5'-'(1#'(+0"(-%,5-5)D#)'(+'5E!

! !,(+0,%"$,0'5- $'- %">,- "=)'0+,E!C5+,5- 1,(+0,%"$,0'5- (,- +)'('(-

5'(5,0'5-<"0"-*'$)0-'%-1"#$"%-,-%"-.'%,1)$"$-$'-%"-=,*="-,-$'%-

*,+,0B-C(-5#-%#D"0F-5'-="5"(-'(-#("-5'G"%-$'-'(+0"$"-@)?"F-1,*,-

%"-<,5)1)A(-$'%-"1'%'0"$,0-,-%"-.'%,1)$"$-$'5'"$"B!
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! (")"*+&'!?+$,-)&')$,$%1)#&7($&(=1)#,$,$+,$-34,1,$*)$5"45)"$0$

)4%2@,$+"#$%&#'"()#<$+"$92)$8,-)$=&1,1$)+$%+,'"$-.-+&-"6$!,$1"',-&7($

*)+$%+,'"$-.-+&-"$8,-)$92)$+"#$%&#'"()#$%,#)($%"1$+,#$*&:)1)(')#$

:,#)#$*)+$-&-+"$*)$5"45)"$;,*4&#&7(<$-"4%1)#&7(<$*)#-,1=,$0$

)#-,%)>$;AB1)C$0$D,E,11"<$FGFG>!

?#',#$ 5"45,#$ 0$ 4"'"1)#$ -"(#',($ *)$ +,#$ #&=2&)(')#$ %,1')#$ "$

-"4%"()(')#H!

! ,-%)". /0/-1/"'!?#$ 2($ *&#-"$ 92)$ =&1,$ #"51)$ 2($ )@)$ 0$ 92)$ '&)()$
1,(21,#$%,1,$,+"@,1$+"#$%&#'"()#6!

! ,1&)"2+&'!I"($-&+&(*1"#$92)$#)$*)#+&C,($*)('1"$*)$ +,#$1,(21,#$
*)+$%+,'"$-.-+&-"6!

! 34#%*%.5+.$"#$+"'!?#$+,$-,E&*,*$*"(*)$#)$%1"*2-)$+,$,--&7($
*)$5"45)"$"$*)$4"'"16!

! 64-78-%.5+.51&)*1$8/192'!?#$2(,$E3+E2+,$92)$-"('1"+,$)+$:+2@"$*)$
,-)&')$8,-&,$0$*)#*)$+,$-34,1,$*)$5"45)"6!

:;<<.3*1)+*1"&.5+.&+-+//192.5+.$"#$%&.=.#")"*+&!

I)=J($ K"1'B#$ 0$ D&)E)#$ ;FGLM>$ 4)(-&"(,$ 92)$ )/&#')($ -&(-"$ %,#"#$

)#-"=)1$ 2(,$ 5"45,<$ #&($ &4%"1',1$ #2$ ',4,N"<$ "$ #&$ )#$ -)('1.:2=,<$

1)-&%1"-,(')$ "$ 1"','"1&,<$ 0$ )#'"#$ %,#"$ #"(H$ )+$

*&,=1,4,!*)!+,!*&#%"#&-&7(!*)!+,!5"45,!0!'25)1.,<$ )#$ ()-)#,1&"$

*)')14&(,1!+,!-,%,-&*,*<$ )E,+2,1$ #2$ -,1=,!*&(34&-,!'"',+$ 0$ +,#$

-"(*&-&"()#!*)+!+.92&*"$0$:&(,+4)(')$+,$)+)--&7(!*)!+,!-+,#)!0!)+!'&%"6!

!"#$"%&'( '( )"%*( +( ,-( ."/*)0$'$( '-1"#!'%&'( 0#20#0!'1"#!"( 3,0( #*( ,"(

4/*5-"'("/(1*!*%('#!",($"(//"6'%('(/'(7*,0)08#()"#!%'/9:!

!"#$%&'()!
!"#$%&'('#")"*+&',+'-.&)/0'%1.%2'('+3+'.042.0%,"!

!
;-"#!"<(3="$*>(?@AB9!

567869'!"#$%&'('#")"*+&',+'-2%)"'4:42.4"',+'-.&)"0+&'%1.%2+&!

C"6D#(EF%"G(+(H'.'%%*(3?@?@9(I',(4*14',(+(1*!*%",($"(7/'!*()&)/0)*(

$"(70,!*#",('J0'/",(,*#(-#(!07*($"(4*14'(*(1*!*%(K0$%L-/0)*(5-"(-!0/0G'(

70,!*#",($0,7-",!*,("#(-#(7/'!*()&)/0)*(7'%'(6"#"%'%(/'(2-"%G'(K0$%L-/0)':(!
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Capítulo 2

!"#$%"&'(&)(&%)*$(+,"+$%)&%"$ -*+"+$+($ #(+./(&$(&$ ,*/*0"1$ %2*+($3$

%"/-#*4!

!"#$ ",#"$ 2*5"1$ 67.8.9&$ (,$ *24$ :;<;<=$ *>)#/*&$ 8.($ -*#*$ 2*$ %"##(%,*$

(2(%%)"&$ 5($.&*$ ?"/?*$+($5(?($ ,(&(#$(&$%.(&,*$ 8.($ *2$ #(*2)@*#$.&*$

-#(+(2(%%)A&$(+$&(%(+*#)"$'(#)>)%*#$2*$B#C>)%*$#(+-(%,)'*1$2"$8.($-(#/),($

"?+(#'*#$.&*$-#(+(&,*%)A&$%"/-.(+,*$5($'*#)*+$%.#'*+$%*#*%,(#9+,)%*+$

5(2$ )/-.2+"#1$ *+9$ %"/"$ ,*/?)(&$ (+$ &(%(+*#)"$ '(#)>)%*#$ 2"+$ 5*,"+$ 5($

%*-*%)5*5$ 3$ *2,.#*1$ 2*$ (>)%)(&%)*1$ -",(&%)*$ 3$ *2,.#*$ &(,*$ 5($ +.%%)A&$

-"+),)'*$#(8.(#)5*4!

D&$(+,($+(&,)5"1$67.8.9&$(,$*24$:;<;<=$/(&%)"&*$8.(1$2*+$?"/?*+$/C+$

)5(*2(+$(E)+,(&,(+$+"&$2*+$+)B.)(&,(+F!

! GHI$ D2(%,#"?"/?*+$ 6(&,#)>.B*+$ J"#)@"&,*2(+$ HKGLM$ NIH$

;O;PP4$!

! QHI$D2(%,#"?"/?*+$6(&,#9>.B*+$HKGLM$NIH$;O;PP4$!

! R"/?*+$*5(%.*5*+$-*#*$ (2('*%)A&$3$ ,#*+)(B"$ 5($ 298.)5"+$ (&F$

L)&*+1$ )&5.+,#)*+1$ #)(B"1$ %"&+,#.%%)A&1$ )&+,*2*%)"&(+$ 5($

%*2(>*%%)A&$ 3$ *)#($ *%"&5)%)"&*5"1$ /.&)%)-)"+1$ (8.)-"+$

%"&,#*)&%(&5)"+1$(,%4!

!"#$",#*$-*#,(1$67.8.)&$(,$*24$:;<;<=$(E-#(+*$8.($-*#*$+(2(%%)"&*#$.&*$

?"/?*$%(&,#)>.B*1$+($5(?($+(B.)#$(2$+)B.)(&,($-#"%(5)/)(&,"F!

6*2%.2*#$2*$6.#'*$#(+)+,(&,($5($2*$I&+,*2*%)A&$8.($(+,C$(&$>.&%)A&$

5($ .&$ 5(+&)'(2$ B("/S,#)%"$ 3$ 5($ 2*+$ -S#5)5*+$ -"#$ 2"&B),.5$ 5($

,.?(#9*$ 3$ *%%(+"#)"+4$ 6"&+)5(#*#$ (2$ >2.)5"$ *$ ,#*+(B*#F$

,(/-(#*,.#*1$ 2*$ ')+%"+)5*5$%)&(/C,)%*1$(2$ -(+"$(+-(%9>)%"$ (,%T$

G((/-2*@*#$(2$%*.5*2$5($>.&%)"&*/)(&,"$-*#*$-"5(#$"?,(&(#$2*$

*2,.#*$5($R"/?("1$(+$5(%)#$(2$-.&,"$5($>.&%)"&*/)(&,"T$K$*$+.$

!"#$%"$ &'"("$ )"*"+$(,+"-)./"*)"$"0$ &'*)1$("$ 2'*-,1*./,"*)13$

4.'(.0$567$8$.0)'+.$("$91/9"1$5:;7$(.)1%$&+1&1+-,1*.(1%$&1+$!

0.$,*%).0.-,<*=$>".0,#.+$0.$&+"%"0"--,<*$("$0.$91/9.$"*$2'*-,<*$

("0$ &'*)1$ ("$ 2'*-,1*./,"*)1=$ ?"+,2,-.+$ 0.$ @+A2,-.$ ("$ 0.$

&+"%"0"--,<*B$)+.#.+$*'"!./"*)"$"0$&'*)1$("$2'*-,1*./,"*)1$8$

%"0"--,1*.+$ "0$ +1(")"$ .("-'.(1$ &.+.$ *'"%)+.$ ,*%).0.-,<*=$

C("*),2,-.+$"0$+"*(,/,"*)1$-1*$"0$-'.0$)+.9.D.+A$*'"%)+.$91/9.B$

.%E$ -1/1$ 0.$ &1)"*-,.$ 8$ "0$ FGH:$ +"I'"+,(1$ &.+.$ I'"$ *1$ %"$

&+1('#-.$"0$2"*</"*1$("$-.!,).-,<*$5&3$JKL73!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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 Descripción general de bombas y motores hidráulicos

!"#$%"$ &'"("$ )"*"+$(,+"-)./"*)"$"0$ &'*)1$("$ 2'*-,1*./,"*)13$

4.'(.0$567$8$.0)'+.$("$91/9"1$5:;7$(.)1%$&+1&1+-,1*.(1%$&1+$!

0.$,*%).0.-,<*=$>".0,#.+$0.$&+"%"0"--,<*$("$0.$91/9.$"*$2'*-,<*$

("0$ &'*)1$ ("$ 2'*-,1*./,"*)1=$ ?"+,2,-.+$ 0.$ @+A2,-.$ ("$ 0.$

&+"%"0"--,<*B$)+.#.+$*'"!./"*)"$"0$&'*)1$("$2'*-,1*./,"*)1$8$

%"0"--,1*.+$ "0$ +1(")"$ .("-'.(1$ &.+.$ *'"%)+.$ ,*%).0.-,<*=$

C("*),2,-.+$"0$+"*(,/,"*)1$-1*$"0$-'.0$)+.9.D.+A$*'"%)+.$91/9.B$

.%E$ -1/1$ 0.$ &1)"*-,.$ 8$ "0$ FGH:$ +"I'"+,(1$ &.+.$ I'"$ *1$ %"$

&+1('#-.$"0$2"*</"*1$("$-.!,).-,<*$5&3$JKL73!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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Descripción general de las válvulas hidráulicas
!

!

!

!

!

!

!

!

!

!"#$%&'()*!

+,-./0#.012)3,2,/"')4,)'"-)56'5&'"-)704/6&'0."-!

!

!

!

!

!

!

!

!

!

Descripción general
de las válvulas hidráulicas

!"#$%&'()*
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Capítulo 3

!"#$%&'(!)"*+*,%-*-!-#./+-*0!&$1',!(%-*+2,!(+&%-*+*
/+3'!"+$!+*&.*(%"-#$'((!)"!

,45*67869845*:;<=798;>45*5?@*>?AB?@C@DC5*C5C@>;48C5*C@*8?5*5;5DCA45*
:;<=798;>?5E*4>D94@<?*>?A?*8?5*;@DC==9BD?=C5*F*>?@D=?84<?=C5*<C8*G89H?*<C*

G89;<?I* 2C=A;DC@* <;=;J;=E* >?@D=?84=* F* =CJ984=* 84* B=C5;K@E* C8* >49<48* F* 84*

<;=C>>;K@* <C8* G89;<?* :;<=798;>?* C@* 9@4* 4AB8;4* J4A4* <C* 4B8;>4>;?@C5E*

<C5<C*A4L9;@4=;4*;@<95D=;48*:45D4*6C:M>98?5*F*5;5DCA45*<C*JC@C=4>;K@*

<C*C@C=JM4I*#C@;C@<?*C@*>9C@D4*8?*4@DC=;?=E*5C*CNB8?=4=7*C8*A9@<?*<C*

845* 67869845* :;<=798;>45E* 4O4=>4@<?* 59* >845;G;>4>;K@E* B=;@>;B;?5* <C*

G9@>;?@4A;C@D?E* >4=4>DC=M5D;>45* >846CE* D;B?5* >?A9@C5* F* 4B8;>4>;?@C5E*

D?<?* C88?* >?@* 84* G;@48;<4<* <C* ?ODC@C=* C8* >?@?>;A;C@D?* @C>C54=;?* B4=4*

<;GC=C@>;4=*C8*D;B?*<C*67869845*F*595*4B8;>4>;?@C5I*!

!"#$%&'()*)+'+),-$./$01&23&'($4).513&)+'(!

!"#"#$%&'()*)+'+),-$./$01&23&'($4).513&)+'($6'('.'$/-$&'$7)(),-$

./$%8-958&!

.5D45* 67869845* 5?@* >?AB?@C@DC5* L9C* 5C* C@>4=J4@* <C* >?@D=?84=* C8*

4==4@L9CE* 84* B4=4<4E* 84* >4@D;<4<* F* 84* <;=C>>;K@* <C8* G89H?* <C8* G89;<?*

:;<=798;>?E* 5?@* 9D;8;P4<45*B4=4*>?@CN;?@C5*<C* D9OC=M45E*4O=;=E* >C==4=*?*

>4AO;4=*<;GC=C@DC5*=9D45*<C*G89H?I*+5;A;5A?E*5C*>845;G;>4@*C@E*6786984*<C*

>?==C<C=4*F*<C*45;C@D?I!

!

!

!

!

!

!"#$%&'()!
!"#$%#&'()*+,"%#*-&'(.&'&+&(/0(#&(1*'*20(+/(3405,4#!
!

!
!"#$%#&'()*+,-+.-'/'0+11-223#14'56578!

67879( 3#&'*:*-&-*20( +/( !"#$%#&'( )*+,"%#*-&'( .&'&+&( /0( /#(

;#/</054(+/(3405,4#(!

9-:';<1;"1-:'=#',3$%231' =+2#,,+3$-1'=+;+=#$' 1-' =+2#,,+>$'=#1' ?1"@34' #:%3'
:+A$+?+,-'B"#'"%+1+.-$'C-2-'+$+,+-24'=#%#$#2'/',3$%231-2'#1'D3;+D+#$%3'=#'

?1"+=3:4'#1'D#,-$+:D3' =#' ?"$,+3$-D+#$%3' /' #:%#'=#C#$=#' =#1' %+C3' =#'

;<1;"1-4'=#'#:%-'D-$#2-'/':#AE$'#1'DF%3=3'=#'3C#2-,+>$'=#1'#1#D#$%3'

*+=2<"1+,34'1-:';<1;"1-:'=#',3$%231'=+2#,,+3$-1':#',1-:+?+,-$',3D3'=+:,34'

D#=+3'3',322#=#2-4'-:+D+:D3':#'D#$,+3$-'B"#'1-:';<1;"1-:'=#'+DC-,%3'

:#',-2-,%#2+.-$'C32':"'?"$,+3$-D+#$%3'*+=2<"1+,3G'1-';<1;"1-'23%-%+;-'%+C3'

,-22#%#' :#' 3C#2-' D-$"-1D#$%#' D#=+-$%#' "$-' C-1-$,-' 3' C+:%>$G'

D#,<$+,-D#$%#' C32' "$' =+:C-23' 3' #1F,%2+,-D#$%#' C32' "$' :31#$3+=#'

D+#$%2-:'B"#'#1'%+C3'=#',322#=#2-':#'C"#=#',3$%231-2'=#'?32D-'D-$"-14'
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Descripción general de las válvulas hidráulicas

!"#$%&'()!
!"#$%#&'()*+,"%#*-&'(.&'&+&(/0(#&(1*'*20(+/(3405,4#!
!

!
!"#$%#&'()*+,-+.-'/'0+11-223#14'56578!

67879( 3#&'*:*-&-*20( +/( !"#$%#&'( )*+,"%#*-&'( .&'&+&( /0( /#(

;#/</054(+/(3405,4#(!

9-:';<1;"1-:'=#',3$%231' =+2#,,+3$-1'=+;+=#$' 1-' =+2#,,+>$'=#1' ?1"@34' #:%3'
:+A$+?+,-'B"#'"%+1+.-$'C-2-'+$+,+-24'=#%#$#2'/',3$%231-2'#1'D3;+D+#$%3'=#'

?1"+=3:4'#1'D#,-$+:D3' =#' ?"$,+3$-D+#$%3' /' #:%#'=#C#$=#' =#1' %+C3' =#'

;<1;"1-4'=#'#:%-'D-$#2-'/':#AE$'#1'DF%3=3'=#'3C#2-,+>$'=#1'#1#D#$%3'

*+=2<"1+,34'1-:';<1;"1-:'=#',3$%231'=+2#,,+3$-1':#',1-:+?+,-$',3D3'=+:,34'

D#=+3'3',322#=#2-4'-:+D+:D3':#'D#$,+3$-'B"#'1-:';<1;"1-:'=#'+DC-,%3'

:#',-2-,%#2+.-$'C32':"'?"$,+3$-D+#$%3'*+=2<"1+,3G'1-';<1;"1-'23%-%+;-'%+C3'

,-22#%#' :#' 3C#2-' D-$"-1D#$%#' D#=+-$%#' "$-' C-1-$,-' 3' C+:%>$G'

D#,<$+,-D#$%#' C32' "$' =+:C-23' 3' #1F,%2+,-D#$%#' C32' "$' :31#$3+=#'

D+#$%2-:'B"#'#1'%+C3'=#',322#=#2-':#'C"#=#',3$%231-2'=#'?32D-'D-$"-14'
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Capítulo 3

!"#$%&#'()"*+#,-&#'().&/-$0*&#')1)0%')#1!2&%'#&3%)45.&#'&6')7)8&**'--1"*()

9:9;<=!

>)?"@'-)/")*1)'%,"-&1-!"%,")/"@#-&,1()"@,"),&?1)/")A$*A0*'@),'!2&+%)

?0"/")#*'@&B&#'-@")@"CD%)*')@&C0&"%,"),'2*'E!

!
!"#$"%&!
!"#$%&%'#'%()* +,* -."-/"#$* 012* )34,21* +,* '1),5%1),$* 6* )34,21* +,*
01$%'%1),$!

!
F0"%,"E)45.&#'&6')7)8&**'--1"*()9:9;<=!
!

!"#"!$ %&'()*)+'+),-$ ./$ 01&23&'($ 4).513&)+'($ 6'('.'$ /-$ &'$

7+83'+),-$./$&'$01&23&'!

!"#$%&'%('"#$)*#++,$-.%+/#*#$0.)*#$-+$"11.*,"2.+,0*#$+,0/+$'*#$1("'+#$

#+$2+,1.*,",$+'$"11.*,"2.+,0*$2",("'3$ +'$2+1&,.1*3$,+(2&0.1*$4$+'$

"11.*,"2.+,0*$+'510/.1*6!

711.*,"2.+,0*$2",("'8$+#0"$9"#"$#($:(,1.*,"2.+,0*$"$0/"%5#$-+$

)('#"-*/+#3$-+$)"'",1"#$*$)+-"'+#6!

!"#$%&'()!
7++)9-':)/-89$:'-3'&!

!
;(+,0+8$<7%+'"/$+0$"'63$=>=>?!

711.*,"2.+,0*$2+1&,.1*8$9"#"-*$+,$+'$:(,1.*,"2.+,0*$-+$(,"$'+%"$4$

#+$2+,1.*,"$@(+$+#0+$0.)*$-+$:(,1.*,"2.+,0*$)(+-+$#+/$-+$-*#$:*/2"#$

,*/2"'$*$+#1"2*0+"9'+6$<7%+'"/$+0$"'63$=>=>?!

!"#$%&'(*!
7++)9-':)/-89$:/+1-)+9!

!
;(+,0+8$<7%+'"/$+0$"'63$=>=>?!

711.*,"2.+,0*$ ,+(2&0.1*8$ ")'.1"$ +'$ "./+$ 1*2)/.2.-*3$ +'$ 1("'$ +#$

#(2.,.#0/"-*$)*/$(,$1*2)/+#*/$<7%+'"/$+0$"'63$=>=>?!

!
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Descripción general de las válvulas hidráulicas

!"#"!$ %&'()*)+'+),-$ ./$ 01&23&'($ 4).513&)+'($ 6'('.'$ /-$ &'$

7+83'+),-$./$&'$01&23&'!

!"#$%&'%('"#$)*#++,$-.%+/#*#$0.)*#$-+$"11.*,"2.+,0*#$+,0/+$'*#$1("'+#$

#+$2+,1.*,",$+'$"11.*,"2.+,0*$2",("'3$ +'$2+1&,.1*3$,+(2&0.1*$4$+'$

"11.*,"2.+,0*$+'510/.1*6!

711.*,"2.+,0*$2",("'8$+#0"$9"#"$#($:(,1.*,"2.+,0*$"$0/"%5#$-+$

)('#"-*/+#3$-+$)"'",1"#$*$)+-"'+#6!

!"#$%&'()!
7++)9-':)/-89$:'-3'&!

!
;(+,0+8$<7%+'"/$+0$"'63$=>=>?!

711.*,"2.+,0*$2+1&,.1*8$9"#"-*$+,$+'$:(,1.*,"2.+,0*$-+$(,"$'+%"$4$

#+$2+,1.*,"$@(+$+#0+$0.)*$-+$:(,1.*,"2.+,0*$)(+-+$#+/$-+$-*#$:*/2"#$

,*/2"'$*$+#1"2*0+"9'+6$<7%+'"/$+0$"'63$=>=>?!

!"#$%&'(*!
7++)9-':)/-89$:/+1-)+9!

!
;(+,0+8$<7%+'"/$+0$"'63$=>=>?!

711.*,"2.+,0*$ ,+(2&0.1*8$ ")'.1"$ +'$ "./+$ 1*2)/.2.-*3$ +'$ 1("'$ +#$

#(2.,.#0/"-*$)*/$(,$1*2)/+#*/$<7%+'"/$+0$"'63$=>=>?!

!
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Capítulo 3

!"#$%&'()!
!""#$%&'#(%)$*'("+%#"$!

!
!"#$%#&'()*#+,-'#%',+./'01012.!

)3345$,64#$%5'#+73%-435&'8#'#9#3"%,','%-,*78':#'"$,'35--4#$%#'#+73%-43,'

;"#'8#':48%-4<"=#','%-,*78':#'"$,'<5<4$,';"#'>58##'"$'$?3+#5':#'@4#--5'

;"#'8#':#8>+,A,'#$'#+'4$%#-45-'()*#+,-'#%',+./'01012.!

!"#$%&'((!
!""#$%&'#(%)$*(,-").#"$*!

!
!"#$%#&'()*#+,-'#%',+./'01012.!

/0102* 3,&4#5#"&"#6%* 7(* 8+,89,&4* :#7.+9,#"&4* ;&4&7&* (%* ,&*

$<(.&"#6%*7(*,&*8+,89,&!

B8%,8'*C+*"+,8'#8%C$'3-#,:,8'>,-,'<+5;"#,-'5'35$:4345$,-'#+'>,85':#+'

,4-#'#$'"$5'"'5%-5'8#$%4:5/','35$%4$",34D$/'8#':#%,++,'+,'3+,84E43,34D$':#'

#8%#'%4>5':#'*C+*"+,8.!

F! GC+*"+,' ,$%4' -#%5-$5.' B+' E"$345$,64#$%5' #8' 846>+#/' >#-64%#' #+'

>,85':#+',4-#'356>-464:5'#$'"$,'85+,':4-#334D$/'#8%5'8#':#<#','
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!
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!
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! !"K"$%&'()'!$L-*)'!*-1!8$+26!$2+$)6,',M!$B!$=)+$0+14,6+$

!)4+/6!1$ *+$4!/+1!$D1!*)!'$ '!$01+2,F/$J!26!$)/$ /,(+'$

+20+.,E,.-"$ N2$ )6,',M!*-$ +/$ 61!/24,2,-/+2$ 0!1!$ =)+$ '-2$

.!4?,-2$*+$(+'-.,*!*+2$2+$+E+.6O+/$.-/$2)!(,*!*>$B$'!$

.-/E-14!$)/$0,26F/$*+$.!1D!$.-/$2)$1+20+.6,(-$1+2-16+>$

!"#$%&'()'*+$,-$./012/'$,-$32-+450!

!"#"$%&'()*(+%,-%+(.)./%,-%01-2.34!

! !"#$%#&'( )*( +#,$,-( )*( ./*',012( '-1( %3,#,4&)&'( 5&/&( #,6,3&/( #&(

5/*',01( 6"7,6&( )*#( ','3*6&( -( )*#( 8,/8%,3-( 9( 5/-3*:*/( #-'(

8-65-1*13*'( )*#( *78*'-( )*( 5/*',01( ;<&'3,##-=( >?@ABC( D,( *'3&(

5/*',01('%5*/&(%1(1,$*#(*'5*8EF,8-=(#&($"#$%#&()*(&#,$,-('*(&G/*(

)*(6&1*/&(H%*(*#(&8*,3*('*()*'8&/:%*()*#(3&1H%*=(9()*13/-()*(

#&'($"#$%#&'()*(&#,$,-(6"'(8-6%1*'('*(3,*1*12(!

! &C@C( !"#$%#&( )*(+#,$,-(D,65#*2( *'3*( 3,5-( 8%*13&( 8-1( %1(
/*'-/3*( 9( %1( 8&//*3*( H%*( '*( %G,8&( '-G/*( *#( 8-1)%83-(

G#-H%*"1)-#-=(9(&#(##*:&/(&(#&(5/*',01(6"7,6&(#&(8%&#(*'(

/*:%#&)&( 5-/( #&( $"#$%#&=( *'3&( I&8*( H%*( *#( /*'-/3*( 9( *#(

8&//*3*('*(&G/&1(5&/&()*J&/(5&'&/(&8*,3*(I&8,&(&#(3&1H%*=(

*'3*(8-13/-#(1-(*'(6%9(5/*8,'-(9(*6,3*1(6%8I-('-1,)-(

*1(&#:%1&'(-8&',-1*'(;<&'3,##-=(>?@ABC!

!
!
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&'()*(+%,-%5(.)./%6.70(-!

!
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!
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/*'-/3*( 9( %1( 8&//*3*( H%*( '*( %G,8&( '-G/*( *#( 8-1)%83-

G#-H%*"1)-#-=(9(&#(##*:&/(&(#&(5/*',01(6"7,6&(#&(8%&#(*'

/*:%#&)&( 5-/( #&( $"#$%#&=( *'3&( I&8*( H%*( *#( /*'-/3*( 9( *#

8&//*3*('*(&G/&1(5&/&()*J&/(5&'&/(&8*,3*(I&8,&(&#(3&1H%*=

*'3*(8-13/-#(1-(*'(6%9(5/*8,'-(9(*6,3*1(6%8I-('-1,)-

*1(&#:%1&'(-8&',-1*'(;<&'3,##-=(>?@ABC

647)2*$89!
&'()*(+%,-%5(.)./%6.70(-!
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! !"#"$ %&'()'!$ *+$ !',(,-$ !..,-/!*!$ 0-1$ 2+1(-34!/*-$

50,'-6!*!78$9!26,''-$5#:;<7$,/*,.!$=)+$!*+4&2$*+$0-2++1$

)/!$(&'()'!$2,40'+>$6!4?,@/$0-2++$)/!$(&'()'!$!*,.,-/!'$

-$ 0,'-6-$ =)+$ +2$4&2$ 0+=)+A!$ B$ 6,+/+$ )/$ 1+2-16+$ 4&2$

*@?,'>$=)+$0+14,6+$!$'!$(&'()'!$!?1,1$B$.+11!1$.)!/*-$2)1C!$

!'D)/!$E').6)!.,F/$4+/-1$+/$+'$2,26+4!>$+26-$.-/61,?)B+$

!$=)+$/-$+4,6!$2-/,*-2$B$)/$.-/61-'$4&2$01+.,2-"!

!"#$%&'()!
!"#$%#&'()'&#*$*+'&,,*+-&(&'.+/'0)/$+12&-(+'3.*#+4&(&5!

!
G)+/6+8$59!26,''->$#:;<7!
!

! !"H"$ %&'()'!$ *+$ !',(,-$ !$ I,26F/8$ +26!$ (&'()'!$ 0-2++$ )/$

0,26F/$ 0+=)+A->$ =)+$ +40)C!$ +'$ .!11+6+>$ 0!1!$ J!.+1$ '!$

(&'()'!$2+$0)+*!$!?1,1$59!26,''->$#:;<7"!

! !"K"$%&'()'!$L-*)'!*-1!8$+26!$2+$)6,',M!$B!$=)+$0+14,6+$

!)4+/6!1$ *+$4!/+1!$D1!*)!'$ '!$01+2,F/$J!26!$)/$ /,(+'$

+20+.,E,.-"$ N2$ )6,',M!*-$ +/$ 61!/24,2,-/+2$ 0!1!$ =)+$ '-2$

.!4?,-2$*+$(+'-.,*!*+2$2+$+E+.6O+/$.-/$2)!(,*!*>$B$'!$

.-/E-14!$)/$0,26F/$*+$.!1D!$.-/$2)$1+20+.6,(-$1+2-16+>$

!"#$%&'%!'#$()*!'#*)+#$,$%&'%!'#$*-$+-.-"/01"$23#4.0'')5$

6789:;!

!"#$%&'()!
!"#$%#&'()*%#&*)+&!

!
<!-".-=$23#4.0'')5$6789:!

,-.-.'!"#$%#&'*/'0)12+&3&#&10/)!

>"#$%&'%!'#$*-$/)".+#?#'#"/-)$-4$!"#$%&'%!'#$*-$/)".+)'$*0+-//0)"#'$@!-$

4-$!.0'0A#$B#+#$/)".+)'#+$'#$%-')/0*#*$*-$*-4/-"4)$*-$!"#$/#+C#$-"$!"$

/0+/!0.)$D0*+&!'0/);$E#$%&'%!'#$*-$/)".+#?#'#"/-)$F!"/0)"#$+-C!'#"*)$-'$

F'!G)$*-$#/-0.-$@!-$+-C+-4#$#'$*-B140.)$*-4*-$-'$#/.!#*)+$D0*+&!'0/);$H'$

+-4.+0"C0+$-'$F'!G)$*-$+-.)+")5$'#$%&'%!'#$/+-#$!"#$/)".+#B+-401"$@!-$#,!*#$

#$/)".+)'#+$'#$%-')/0*#*$*-$*-4/-"4)$*-$'#$/#+C#$23#4.0'')5$6789:;!

,-.-,'!"#$%#&'*/'4/0%/105&'*/'6+/4571!

I-+(0.-$@!-$4-$(#".-"C#$!"#$*0F-+-"/0#$*-$B+-401"$/)"4.#".-$-".+-$*)4$
/0+/!0.)45$4-$/)"F)+(#$B)+$!"$/#++-.-$,$!"$+-4)+.-5$*)"*-$0"0/0#'(-".-$-'$

/#++-.-$")$B-+(0.-$-'$B#4)$*-4*-$-'$/0+/!0.)$B+0(#+0)$D#/0#$-'$4-/!"*#+0)5$

#'$')C+#+$4#.04F#/-+$')4$+-@!040.)4$*-$F'!G)$D#/0#$-'$/0+/!0.)$B+0(#+0)5$ ')4$

"0%-'-4$*-$B+-401"$#!(-".#"5$,$-'$/#++-.-$4-$*-4B'#A#$/)".+#$-'$+-4)+.-$

')$ @!-$ B-+(0.-$ @!-$ -'$ F'!G)$ 4-$ .+#4'#*-$ #'$ /0+/!0.)$ 4-/!"*#+0)$ ,$ #$ '#$



93 

Descripción general de las válvulas hidráulicas
!"#$%&'%!'#$()*!'#*)+#$,$%&'%!'#$*-$+-.-"/01"$23#4.0'')5$

6789:;!
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!
<!-".-=$23#4.0'')5$6789:!
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>"#$%&'%!'#$*-$/)".+#?#'#"/-)$-4$!"#$%&'%!'#$*-$/)".+)'$*0+-//0)"#'$@!-$

4-$!.0'0A#$B#+#$/)".+)'#+$'#$%-')/0*#*$*-$*-4/-"4)$*-$!"#$/#+C#$-"$!"$

/0+/!0.)$D0*+&!'0/);$E#$%&'%!'#$*-$/)".+#?#'#"/-)$F!"/0)"#$+-C!'#"*)$-'$

F'!G)$*-$#/-0.-$@!-$+-C+-4#$#'$*-B140.)$*-4*-$-'$#/.!#*)+$D0*+&!'0/);$H'$

+-4.+0"C0+$-'$F'!G)$*-$+-.)+")5$'#$%&'%!'#$/+-#$!"#$/)".+#B+-401"$@!-$#,!*#$

#$/)".+)'#+$'#$%-')/0*#*$*-$*-4/-"4)$*-$'#$/#+C#$23#4.0'')5$6789:;!

,-.-,'!"#$%#&'*/'4/0%/105&'*/'6+/4571!

I-+(0.-$@!-$4-$(#".-"C#$!"#$*0F-+-"/0#$*-$B+-401"$/)"4.#".-$-".+-$*)4$
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!"#$%$& '()& %(*+%,(-& !+./+%#(& (*,+& *0!('(-& *01(& ()& .23()& '(& 4%(*25.&

*(!0.'$%2$&6&)$&3")30)$&%(,%+!('(-&4+%&)+&70(&(*,$&$80*,$%"&*0&4+*2!25.&

!+.*,$.,(#(.,(&'(&#$.(%$&70(&)$&4%(*25.&(.&()&!2%!02,+&*(!0.'$%2+&*($&

290$)&$&)$&'()&!2%!02,+&4%2#$%2+&:;$*,2))+-&<=>?@A!

!"#$%&'()!
!"#$%#&'()'*)+%),+-&'()'./)*-0,!

!
B0(.,(C&:;$*,2))+-&<=>?@!
!

12324'!"#$%#&'()'/)(%++-0,'()'5/)*-0,!

D*,$&(*&0,2)2E$'$&!0$.'+&)$&'(#$.'$&'(&4%(*25.&'(&0.&!2%!02,+&(*&#(.+%&

$&)$&4%(*25.&'(&*0#2.2*,%+-&)$&/+%#$&0.&42*,5.-&0.&%(*+%,(&6&0.&!$%%(,(-&

'+.'(& )$& /0(%E$& 70(& 4+*((& ()& %(*+%,(& (*,$1)(!(& )$& #"F2#$& 4%(*25.&

!+%%2(.,(& '(1$8+& '(& )$& 3")30)$-& '(& 290$)& #$.(%$-& )$& 3")30)$& (*,"&

9(.(%$)#(.,(&$12(%,$-&6&$&#('2'$&70(&()&/)08+&)+9%$&4$*$%&4+%&()&!$%%(,(-&

)$&4%(*25.&$0#(.,$&!+%%2(.,(&$1$8+-&6&!0$.'+&(*,$&$0#(.,$-&!0$.'+&)$&

4%(*25.&!%(!(&'(.,%+&'()&42*,5.&G$!(&70(&()&!$%%(,(&6&()&42*,5.&$!,H(.&

*+1%(&)$&3")30)$&'(&#$.(%$&70(&*(&3$6$&!(%%$.'+&G$*,$&70(&)+9%(&0.&
(702)21%2+&:;$*,2))+-&<=>?@A!
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!

!"#$%&'()!
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!
!"#$%#&'()*+%,--./'01234!
!
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5*' 67#+,8$' #$' #-' .7,9,:,.' 67,;*7,.' #+' ,$<#6#$<,#$%#' <#' -*' 9"#7=*' <#-'

;"#--#/' #+%.' +#' <#>#' *' ?"#' -*' :.77#<#7*' *:%@*' "$' 6,-.%*A#' #B%#7$./'

:"*$<.'-*'67#+,8$'<#'6,-.%*A#'+"6#7#'-.+'21CD'E6F:;0'*-'%*7*A#'<#-';"#--#'

#-' *:#,%#' :,7:"-*' -,>7#;#$%#' <#+<#' #-' .7,9,:,.' 67,;*7,.' *-' +#:"$<*7,.'

(G#<./'01234C'H+%#'%,6.'<#'IJ-I"-*'#+'"%,-,=*<*'6*7*':.$%7.-*7'-*'67#+,8$'

<#-'+,+%#;*'K,<7J"-,:./'L'+#'*>7#':"*$<.'-*'67#+,8$'<#-'+,+%#;*'#B:#<#'

#-'-,;,%#'#+%*>-#:,<./'-.'?"#'K*:#'?"#'%.<.'#-'*:#,%#'#$'#B:#+.'+#'<,7,A*'

K*:,*'#-'%*$?"#/'#I,%*$<.'?"#'-*'67#+,8$'<#-'+,+%#;*'+#'#-#I#'<#;*+,*<.'

L':*"+#'<*M.+'*'-.+':.;6.$#$%#+'<#-'+,+%#;*'(G#<./'01234C!

!

!

!

!
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:"*$<.'-*'67#+,8$'<#'6,-.%*A#'+"6#7#'-.+'21CD'E6F:;0'*-'%*7*A#'<#-';"#--#'

#-' *:#,%#' :,7:"-*' -,>7#;#$%#' <#+<#' #-' .7,9,:,.' 67,;*7,.' *-' +#:"$<*7,.'

(G#<./'01234C'H+%#'%,6.'<#'IJ-I"-*'#+'"%,-,=*<*'6*7*':.$%7.-*7'-*'67#+,8$'

<#-'+,+%#;*'K,<7J"-,:./'L'+#'*>7#':"*$<.'-*'67#+,8$'<#-'+,+%#;*'#B:#<#'

#-'-,;,%#'#+%*>-#:,<./'-.'?"#'K*:#'?"#'%.<.'#-'*:#,%#'#$'#B:#+.'+#'<,7,A*'

K*:,*'#-'%*$?"#/'#I,%*$<.'?"#'-*'67#+,8$'<#-'+,+%#;*'+#'#-#I#'<#;*+,*<.'

L':*"+#'<*M.+'*'-.+':.;6.$#$%#+'<#-'+,+%#;*'(G#<./'01234C!

!

!

!
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!"#$%&'((!
!"#$%#&'()'*)+,&-.&!

!
!"#$%#&'()#*+,'-./01!
!

/0102'!"#$%#&'+34-)',)56-3!

2#34$')#*+'(-./01'"$5'6786"85'9+:;#'<#$%;+,'%5=:>?$'<+$+<>*5'<+=+'

6786"85'*#'@'6A59'B'-'C+9><>+$#9,'#9'"$'%>C+'*#'6786"85'D>*;7"8><5'E"#'
%>#$#'%;#9'C"#;%+9&'"$+'*#'#$%;5*5,'"$+'*#'958>*5'B'"$+'*#'%5$E"#F'G5'

6786"85'%>#$#'"$'<5;;#%#'E"#'9#'*#9C85H5'#$'%;#9'C+9><>+$#9&!

! !"#$%$&'(%)'*+,-.!/'()#*,(0"#$%$&'1(-,(23-24-,()#*3(%)'*+,5,(6(-"#(

04)+*"#(5)()'*+,5,(6(#,-$5,()#*3'(7-"84),5"#9( /-(,%)$*)(5)( -,(

7":7,(#)(5$+$;)(,-(*,'84)9!

! !"#$%$&'(<.!/'()#*,( 0"#$%$&'1( )-( %,++)*)(#)( 5)#0-,=,(>,%$,( 4'(

-,5"1( %"')%*,'5"()-(04)+*"(5)( )'*+,5,(,-(04)+*"(5)(#,-$5,9( /-(

,%)$*)(5)(-,(7":7,(?-46)(>,%$,()-(,%*4,5"+9!

! !"#$%$&'(@.!/'()#*,(0"#$%$&'1()-(%,++)*)(#)(5)#0-,=,(>,%$,()-("*+"(

-,5"1(%"')%*,'5"()-(04)+*"(5)()'*+,5,(,-( *,'84)9( /-(,%)$*)(5)-(

,%*4,5"+(?-46)(>,%$,()-(*,'84)9!

A,#(23-24-,#(#"7+)(%)'*+"(#)(4*$-$=,'(0,+,(%"'*+"-,+()-(?-4B"(5)(,%)$*)()'(

4'(#$#*):,(>$5+34-$%"9(C)(04)5)'(4*$-$=,+(0,+,(%"'*+"-,+(-,(5$+)%%$&'(5)-(

:"2$:$)'*"(5)(4'(,%*4,5"+1(-,(2)-"%$5,5(5)-(:"2$:$)'*"(5)(4'(,%*4,5"+(

"(-,(?4)+=,(5)-(:"2$:$)'*"(5)(4'(,%*4,5"+9!

!"#"$%&'()*(+%,-%./-01%,-(%2131/!

A,( 23-24-,( 5)( ?+)',5"( #)( $'#*,-,( )'( -,( -D'),( 5)( +)*"+'"( 5)( 4'(:"*"+(

>$5+34-$%"( 0,+,( )2$*,+( 4'( )E%)#"( 5)( 2)-"%$5,5( %4,'5"( #)( ,0-$%,( 4',(

%,+;,(5):,#$,5"(;+,'5)(,-()B)(5)-(:"*"+(6()2$*,+(4',(0+)#$&'()E%)#$2,(

%4,'5"(#)(5)#))(5)#,%)-)+,+("(0,+,+(4',(%,+;,(F<)5"1(GHIJK9!

L4,'5"( -,( 23-24-,( )#*3( 5$+)%%$"',-( )'( -,( 0"#$%$&'( %)'*+,-1( -,( $')+%$,(

0+"2"%,( 84)( )-( :"*"+( ;$+,'5"1( 6( >,#*,( 84)( #)( 5)*)';,( #);4$+3(

?4'%$"','5"(%":"(4',(7":7,1(,#0$+,'5"(,%)$*)(5)-(5)0&#$*"(0,#,'5"(

0"+(-,(23-24-,(5$+)%%$"',-1(6(+);+)#,'5"(,-(:$#:"(0"+(:)5$"(5)(-,(23-24-,(

5)(?+)',5"1(54+,'*)()#*)(0+"%)#"(6(0+"54%*"(5)(-,(23-24-,(5)(?+)',5"1(

#4+;$+3(4',(0+)#$&'(>,%$,(-,(#,-$5,(5)-(:"*"+(>$5+34-$%"($;4,-(,-(*,+,B)(5)(

-,(23-24-,(5)( ?+)',5"(6( (#4( $'*)'#$5,5(2,(,(5)0)'5)+(5)-( *$):0"(84)(

*,+5)()'(?+)',+()-(:"*"+(F<)5"1(GHIJK9!

!
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! !"#$%$&'(<.!/'()#*,( 0"#$%$&'1( )-( %,++)*)(#)( 5)#0-,=,(>,%$,( 4'(

-,5"1( %"')%*,'5"()-(04)+*"(5)( )'*+,5,(,-(04)+*"(5)(#,-$5,9( /-(

,%)$*)(5)(-,(7":7,(?-46)(>,%$,()-(,%*4,5"+9!

! !"#$%$&'(@.!/'()#*,(0"#$%$&'1()-(%,++)*)(#)(5)#0-,=,(>,%$,()-("*+"(
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)0&&-2-$,-65'70(2-$8'&02+&'+"!

<)$,)' 69(61(,)=' 3#4)*)$%4' )*+7(%+%4$%' %4' 14' "#$#"' %)$"%38,+%4$%'

,>1)$,2#'2%4$"#'2%('31%"7#'2%'(,'69(61(,;'.#)'7,)#)'%4'%('"#$#"'3#4%3$,4'

#'/(#01%,4'(#)'#"*?*3*#)'2%('31%"7#'2%'(,'69(61(,'7,",'#/$%4%"'(,)'@'6A,)'

2%'3,12,(;'B*')%'2%)%,'71%2%' *43#"7#",")%'14,'7#)*3*54'3%4$",(;'.,)'
69(61(,)' "#$,$*6,)' )%' ,33*#4,4' +,41,(' #' +%394*3,+%4$%=' C1401%'

71%2%4'*46%"$*"'%('3,12,('2*"*&*2#','3*(*42"#)'#'+#$#"%)=')*4'%+/,"&#=')%'

1),4'7"*43*7,(+%4$%'3#+#'69(61(,)'7*(#$#'7,",'3#4$"#(,"'#$",)'69(61(,)'

DC%2#='EFGHI;!

!"#$%&'()!
9/()'+(01'-(2+$ ,-$ 3453/506$ ,'&-))'+(05-6$ ,-$ )0&&-2-$ ,-65'70(2-$
8'&02+&'+!

!
J1%4$%-'DC%2#='EFGHI!
!

!"!"#$%&'()'*+$,-$.-/-01230!

!"#$%&'(%#)*'+*',&'-.#-,.)"'/.+#0,1.-"' 2'3,' 4,&-.5&'-"&3.3)*'*&'+*6%#'

(%3%#'*1'41,.+"'*&',&%'+.#*--.5&7'(*#"')%$8.9&'*3'-%(%:'+*'81";,*%#'*1'

41,6"'*&'+.#*--.5&'"(,*3)%7'*3)%3'<01<,1%3'+*'3"&'+*1'=#,("'+*'<01<,1%3'

+*'81";,*"7'2'=*&*#%1$*&)*'*3)0&'+.3*>%+%3'-"&'*1'%3.*&)"'(%#%';,*'

-,%&+"'*3)9&'*&'("3.-.5&'+*'-*##%+"'3*'81";,**'*1'41,6"'2'&"' *?.3)%&'

4,=%3'@A/.-%.:%'2'B.11%##"*17'CDCEFG!

!"#$%&'()!
%&'()'*$*0/2..-/4.04$,-$)0*$/)5-.6*!

'''!
!,*&)*H'@A/.-%.:%'2'B.11%##"*17'CDCEFG!
!

I'A%#-%3%'!

C'J*3"#)*'+*'-.*##*'!

E'K3.*&)"'+*'1%'<01<,1%'!

L'M1*$*&)"'+*'81";,*"G!

!
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Descripción general de las válvulas hidráulicas

!"!"#$%&'()'*+$,-$.-/-01230!

!"#$%&'(%#)*'+*',&'-.#-,.)"'/.+#0,1.-"' 2'3,' 4,&-.5&'-"&3.3)*'*&'+*6%#'

(%3%#'*1'41,.+"'*&',&%'+.#*--.5&7'(*#"')%$8.9&'*3'-%(%:'+*'81";,*%#'*1'

41,6"'*&'+.#*--.5&'"(,*3)%7'*3)%3'<01<,1%3'+*'3"&'+*1'=#,("'+*'<01<,1%3'

+*'81";,*"7'2'=*&*#%1$*&)*'*3)0&'+.3*>%+%3'-"&'*1'%3.*&)"'(%#%';,*'

-,%&+"'*3)9&'*&'("3.-.5&'+*'-*##%+"'3*'81";,**'*1'41,6"'2'&"' *?.3)%&'

4,=%3'@A/.-%.:%'2'B.11%##"*17'CDCEFG!

!"#$%&'()!
%&'()'*$*0/2..-/4.04$,-$)0*$/)5-.6*!

'''!
!,*&)*H'@A/.-%.:%'2'B.11%##"*17'CDCEFG!
!

I'A%#-%3%'!

C'J*3"#)*'+*'-.*##*'!

E'K3.*&)"'+*'1%'<01<,1%'!

L'M1*$*&)"'+*'81";,*"G!

!



106

Capítulo 3

!"#"!$%&'( !")"( *+,*-,&'( %.( )&/$0"'&1( 2( %$/$3.#( .,( 4,-5"( %.,( .6-$0"(

7$%/+-,$!"(0"/().%$"(%.(-#(8/&)"(%.(,&(*+,*-,&(%.(.'8/&#3-,&)$.#8"1(,&'(

*+,*-,&'(%.()&/$0"'&('"#(!&0&!.'(%.(/.%-!$/(.,(4,-5"(.#(-#&("(&)9&'(

%$/.!!$"#.'1(.,(!&-%&,(6-.(/.!"//.(,&(*+,*-,&(%.()&/$0"'&(%.0.#%./+(%.,(

8/&)"("('.!!$:#(8/&#'*./'&,(%.(,&(&0./8-/&(&';(!")"(%.(,&(&,8-/&(%.(,&(

%$4./.#!$&(%.(0/.'$:#(%.(,&(*+,*-,&1(&%.)+'1(<'$(,&('.!!$:#(%.(&0./8-/&(

.'( ,&()$')&1(.#8"#!.'('.(%$!.(6-.(!-&#8"()&2"/(.'( ,&(%$4./.#!$&(%.(

0/.'$:#1()&2"/(.'(.,(!&-%&,=(>?7$!&$@&(2(A$,,&//".,1(BCBD1(0EFGHE!

!"#$%&'()!
!"#$%&'($')*+',-.,).+'$#/0+*1).+(&0+!

!
I-.#8.J(>?7$!&$@&(2(A$,,&//".,1(BCBDH!
!

F(K,.).#8"(%.(&5-'8.(!

B(L-#8"(%.(.'8/&#3-,&!$:#(!

D(L./4"/&!$:#(%.(!&-%&,(!

M(?&/!&'&E!

!"#$%&'()'*+$,-$./012/'$,-$3')4/!

!"#"$%&'()*+(%,-.*)/!

!"#$% &'()*+% ,"-./$-0% 12"% "34"% 4/5$% #"% 60762703% 803/.0,"-4"%

92-./$-0-:% .$,$% 32% -$,8;"% 7$% /-#/.0% .$-4;$70-#$% "7% .02#07:% "34$%

3/<-/9/.0%12"%3$-%.050."3%#"%.$-4;$70;%"7%503$%#"7%.02#07%08;/"-#$%$%

.";;0-#$%5030="3%"-%5$3/./$-"3%#"9/-/#03%#"%70%6>76270:%"3%;"5;"3"-40#0%

3/-,8$7?</.0,"-4"% .$-% 2-0% "-6$742;0% 3"50;0#0% &.20#;$+% 50;0% .0#0%

5$3/./?-% #"9/-/#0:% ,$34;0-#$% 703% #/;"../$-"3% #"7% .02#07% "-% #/.@0%

5$3/./?-A!

!"#"0%12/.*3*)/)*+(%45%6-27'2/.%45%18(9:82%45%&2';8!

B3403%6>762703%3"%.703/9/.0-%5$;%323%5;/-./507"3%.0;0.4";C34/.03%D%!"#$%

&'()*+%,"-./$-0%703%3/<2/"-4"3E!

! F/5$%#"%"7","-4$%/-4";-$E%5$3""%2-%$842;0#$;%3"0%"-%9$;,0%#"%

5/34?-%$%"39";0:%2-0%.$;;"#";0%;$404/60%$%#"37/G0-4"A%!

! HI4$#$3% #"% 0.420./?-E% 0% 4;06I3% #"% 7"603:% I,8$7$3:% 5070-.03%

,0-207"3:%,".>-/.$3:%3$7"-$/#"3%"7I.4;/.$3:%5;"3/?-%@/#;>27/.0%

"%/-.723/6"%2-0%.$,8/-0./?-%#"%7$3%0-4"3%,"-./$-0#$3A!

! JK,";$%#"%6C03%!
! F0,0L$E% F0,0L$% -$,/-07% #"% 703% 428";C03% .$-".40#03% 0% 70%

6>76270%$%0%32%570.0%803":%$%.02#07%-$,/-07A%!

! M$-"N/$-"3E%3"%2-"-%5$;%,"#/$%#"%;$3.03%.?-/.03:%./7C-#;/.03:%

8;/#03%D%570.03%803"3%&!"#$:%'()*+A!

!"#"!%6-27'2/.%45%<.9:/(='2/)*+(!

O0;0%M@/.0/G0%D%P/770;;$"7%&'('Q+%"34"%4/5$%#"%6>762703%3$-%40,8/I-%!



107 

Descripción general de las válvulas hidráulicas

!"#"!$%&'( !")"( *+,*-,&'( %.( )&/$0"'&1( 2( %$/$3.#( .,( 4,-5"( %.,( .6-$0"(

7$%/+-,$!"(0"/().%$"(%.(-#(8/&)"(%.(,&(*+,*-,&(%.(.'8/&#3-,&)$.#8"1(,&'(

*+,*-,&'(%.()&/$0"'&('"#(!&0&!.'(%.(/.%-!$/(.,(4,-5"(.#(-#&("(&)9&'(

%$/.!!$"#.'1(.,(!&-%&,(6-.(/.!"//.(,&(*+,*-,&(%.()&/$0"'&(%.0.#%./+(%.,(

8/&)"("('.!!$:#(8/&#'*./'&,(%.(,&(&0./8-/&(&';(!")"(%.(,&(&,8-/&(%.(,&(

%$4./.#!$&(%.(0/.'$:#(%.(,&(*+,*-,&1(&%.)+'1(<'$(,&('.!!$:#(%.(&0./8-/&(

.'( ,&()$')&1(.#8"#!.'('.(%$!.(6-.(!-&#8"()&2"/(.'( ,&(%$4./.#!$&(%.(

0/.'$:#1()&2"/(.'(.,(!&-%&,=(>?7$!&$@&(2(A$,,&//".,1(BCBD1(0EFGHE!

!"#$%&'()!
!"#$%&'($')*+',-.,).+'$#/0+*1).+(&0+!

I-.#8.J(>?7$!&$@&(2(A$,,&//".,1(BCBDH!

F(K,.).#8"(%.(&5-'8.(!

B(L-#8"(%.(.'8/&#3-,&!$:#(

D(L./4"/&!$:#(%.(!&-%&,(

M(?&/!&'&E!

!"# %&'()'*+ ,- ./012/' ,- 3')4/

!"#"$ &'()*+( ,-.*)/

!"#$ &'()*+ ,"-./$-0 12" "34" 4/5$ #" 60762703% 803/.0,"-4"

92-./$-0-: .$,$ 32 -$,8;" 7$ /-#/.0 .$-4;$70-#$ "7 .02#07: "34$

3/<-/9/.0 12" 3$- .050."3%#" .$-4;$70; "7 503$ #"7 .02#07 08;/"-#$ $

.";;0-#$ 5030="3 "- 5$3/./$-"3 #"9/-/#03%#" 70 6>76270: "3%;"5;"3"-40#0

3/-,8$7?</.0,"-4" .$- 2-0 "-6$742;0 3"50;0#0 &.20#;$+ 50;0 .0#0

5$3/./?- #"9/-/#0: ,$34;0-#$ 703% #/;"../$-"3% #"7 .02#07 "- #/.@0

5$3/./?-A

!"#"0 12/.*3*)/)*+( 45 6-27'2/.%45 18(9:82 45 &2';8

B3403%6>762703 3" .703/9/.0- 5$; 323%5;/-./507"3 .0;0.4";C34/.03%D%!"#$

&'()*+ ,"-./$-0 703%3/<2/"-4"3E

F/5$ #" "7","-4$ /-4";-$E 5$3"" 2- $842;0#$; 3"0 "- 9$;,0 #"

5/34?- $ "39";0: 2-0 .$;;"#";0 ;$404/60 $ #"37/G0-4"A

HI4$#$3% #" 0.420./?-E 0 4;06I3% #" 7"603: I,8$7$3: 5070-.03

,0-207"3: ,".>-/.$3: 3$7"-$/#"3%"7I.4;/.$3: 5;"3/?- @/#;>27/.0

" /-.723/6" 2-0 .$,8/-0./?- #" 7$3%0-4"3%,"-./$-0#$3A

JK,";$ #" 6C03
F0,0L$E F0,0L$ -$,/-07 #" 703 428";C03% .$-".40#03% 0 70

6>76270 $ 0 32 570.0 803": $ .02#07 -$,/-07A

M$-"N/$-"3E 3" 2-"- 5$; ,"#/$ #" ;$3.03%.?-/.03: ./7C-#;/.03:

8;/#03%D%570.03 803"3%&!"#$: '()*+A

!"#"! 6-27'2/. 45 <.9:/(='2/)*+(

O0;0 M@/.0/G0 D%P/770;;$"7 &'('Q+ "34" 4/5$ #" 6>762703%3$- 40,8/I-
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Capítulo 3
!"#"$%&'()*+,-.'/%,'%0*)1-!

!"#$%&'%('"#$)*+('",-)"#$,*$."(,"'$#*$*/.")+"/$,*$)*+('")$*'$0'(1-$*/$

*'$#2#3*4"$52,)&('2.-$ 2/,*6*/,2*/3*4*/3*$,*$ '-#$."472-#$,*$6)*#28/9$

*#3"#$ %&'%('"#$ 6*)423*/$4"/3*/*)$ *'$ ."(,"'$ .-/#3"/3*$ ,*/3)-$ ,*$ '-#$

':423*#$ *#3"7'*.2,-#9$ 3"472;/$ ,*6*/,2*/,-$ ,*$ #($ (#-9$ *#3*$ 326-$ ,*$

%&'%('"#$#-/$2/#3"'","#$*/$*'$#(42/2#3)-9$-$*/$'"$#"'2,"$,*'$.-/#(42,-)$

)*+('",-$ -$ */$ 6")"'*'-$ .-/$ *'$ .-/#(42,-)9$ ,*/3)-$ ,*$ #(#$ 0(/.2-/*#$

<52."2="$>$?2''"))-*'$@ABACD$4*/.2-/"/$E(*$#*$*/.")+"/$,*$.-46*/#")$

'-#$,2%*)#-#$."472-#$.-4-$'"$6)*#28/$,*$#(42/2#3)-$-$,*$#"'2,"$>$'-#$
."472-#$ 2/,(.2,-#$ 6-)$ '"$ 3*46*)"3()"$ */$ '"$ %2#.-#2,",$ ,*'$ 0'(2,-$

52,)&('2.-9$'"#$%&'%('"#$,*$.-/3)-'$,*$0'(1-$-6*)"/$*/$(/"$#-'"$,2)*..28/F!

G/$'"$#2+(2*/3*$02+()"9$#*$6(*,*$-7#*)%")$*'$*#E(*4"$,*$*#3*$326-$,*$

%&'%('"F$!

!"#$%&'()!
2/3.)43).+%56/74+%,'%)8+%96*9)*+%.'()*+,-.+%,'%4+),+*!

!
H(*/3*I$@<52."2="$>$?2''"))-*'9$ABACDF!

!"#$%&%'()"*%"+,-.(%"!

/"0-,%"%.(1+'2-$+*)1"!

3"4-'()"*%"%.(1+'2-$+567'"!

8"9%.)1(%"*%"1%2-$+567'"*%"$+":+$+';+"5)&<%'.+*)1+"*%"<1%.67'"!

="46.(7'"*%"+,-.(%"*%"$+":+$+';+"5)&<%'.+*)1+"*%"<1%.67'"!

>"?):%1+"!

@"A+15+.+"BC"0"A)'%D6)'%."*%"(1+:+,)E!

!"#"$%&'()*(+%,-%./01/0,+,!

F%2G'"B%*)"H/I!JKC"-'+"LM$L-$+"*%"<16)16*+*"%."-'+"LM$L-$+"N6*1M-$65+"
O-%"*6162%"%$" P$-,)"*%$" P$-6*)"N6*1M-$65)"+"-'"5615-6()"<16'56<+$"+'(%."*%"

O-%".%"*6.(16:-Q+"+$"1%.()"*%"$)."5615-6().E"#.()"+.%2-1+"O-%"%$"5615-6()"

<16)16(+16)" 1%56:+" %$" P$-,)" Q" $+" <1%.67'" O-%" '%5%.6(+" <+1+" P-'56)'+1"

5)11%5(+&%'(%E"!

#D6.(%'"*6L%1.)."(6<)."*%"LM$L-$+."*%"<16)16*+*C"%'(1%"$+."O-%"*%.(+5+"

B%*)"H/I!JKR!

! SM$L-$+."*%"416)16*+*"*%"<1%.67'C"$+."5-+$%."1%2-$+'"$+"<1%.67'"

*%"-'"*%(%1&6'+*)"5615-6()"N6*1M-$65)E!

! SM$L-$+." *%" <16)16*+*" *%" 5+-*+$C" %.(+." L+'" +" *61%556)'+1" Q"
5)'(1)$+1"%$"5+-*+$E!

! SM$L-$+." *%" (6<)" &6D()C" $+." 5-+$%." 5)&:6'+'" $)." *)." %.(6$)."

+'(%16)1%.E"!

!
!
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Descripción general de las válvulas hidráulicas

!"#$%&%'()"*%"+,-.(%"

/"0-,%"%.(1+'2-$+*)1"!

3"4-'()"*%"%.(1+'2-$+567'"

8"9%.)1(%"*%"1%2-$+567'"*%"$+":+$+';+"5)&<%'.+*)1+"*%"<1%.67'"

="46.(7'"*%"+,-.(%"*%"$+":+$+';+"5)&<%'.+*)1+"*%"<1%.67'"!

>"?):%1+"!

@"A+15+.+"BC"0"A)'%D6)'%."*%"(1+:+,)E!

!"#"$%&'()*(+%,-%./01/0,+,!

F%2G'"B%*)"H/I!JKC"-'+"LM$L-$+"*%"<16)16*+*"%."-'+"LM$L-$+"N6*1M-$65+"
O-%"*6162%"%$" P$-,)"*%$" P$-6*)"N6*1M-$65)"+"-'"5615-6()"<16'56<+$"+'(%."*%"

O-%".%"*6.(16:-Q+"+$"1%.()"*%"$)."5615-6().E"#.()"+.%2-1+"O-%"%$"5615-6()"

<16)16(+16)" 1%56:+" %$" P$-,)" Q" $+" <1%.67'" O-%" '%5%.6(+" <+1+" P-'56)'+1"

5)11%5(+&%'(%E"!

#D6.(%'"*6L%1.)."(6<)."*%"LM$L-$+."*%"<16)16*+*C"%'(1%"$+."O-%"*%.(+5+"

B%*)"H/I!JKR!

SM$L-$+."*%"416)16*+*"*%"<1%.67'C"$+."5-+$%."1%2-$+'"$+"<1%.67'

*%"-'"*%(%1&6'+*)"5615-6()"N6*1M-$65)E

SM$L-$+." *%" <16)16*+*" *%" 5+-*+$C" %.(+." L+'" +" *61%556)'+1" Q
5)'(1)$+1"%$"5+-*+$E

SM$L-$+." *%" (6<)" &6D()C" $+." 5-+$%." 5)&:6'+'" $)." *)." %.(6$).

+'(%16)1%.E
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Actuadores alternativos hidráulicos

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!"#$%&'()*!

+,%&"-(./0)"'%/.1"%23(0)42-.5&'2,(0!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Actuadores
alternativos hidráulicos

!"#$%&'()*
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Capítulo 4

!"#$%&'(!)"*+*,%-*-!-#./+-*0!&$1',!(%-*+2,!(+&%-*+*
/+3'!"+$!+*&.*(%"-#$'((!)"!

,45*67896:4;<5*6=8<;>68?@45*A?:;B9=?745*54>*:?5C45?8?@45*D9<*74>@?<;8<>*
=6* <><;EF6* A?:;B9=?76* <>* G4@?G?<>84* =?><6=H* -4>* 74GC4><>8<5*

I9>:6G<>86=<5*<>*9>6*6GC=?6*@6;?<:6:*:<*GBD9?>65*J*<D9?C45K*:<5:<*

G6D9?>6;?6* ?>:958;?6=* A6586* @<AF79=45* J* 5?58<G65* :<* E<><;67?L>* :<*

<><;EF6H* .5* C4;* <==4K* D9<* ;<59=86* ?>8<;<56>8<* J* :<* @?86=* ?GC4;86>7?6*

74>47<;*6*C;4I9>:?:6:*595*74GC4><>8<5*J*:<GB5*6C=?767?4><5K*C4;*=4*

796=K* <>* <58<* 76CF89=4K* 5<* ;<6=?M6;6* 9>* <589:?4* 67<;76* :<* =65*

76;678<;F58?765K* 6C=?767?4><5* J* 7=65?I?767?4><5* :<* =45* 67896:4;<5*

A?:;B9=?745H*!

!"#$%&'&()*+,$-&)*./'&0+,!

N.5* 9>* 67896:4;* A?:;B9=?74* @4=9GO8;?74* <>* <=* D9<* <=* <>=67<* :<* 56=?:6*
;<6=?M6*9>*G4@?G?<>84*6=8<;>68?@4*:<*8;65=67?L>K*<=*<5=6PL>*:<*56=?:6*:<=*

7?=?>:;4* C9<:<* 5<;* 9>* @B586E4K* 9>* OGP4=4* 4* 9>* 79<;C4* :<* 7?=?>:;4*

A?:;B9=?74K*5?*<=*@B586E4*4*<=*OGP4=4*<58B>*I?Q45R*S2O;<M*J*"6@6;;4K*TUTUVH*!

+@<=6;*<8*6=H*STUTUVK*<WC;<56*D9<*9>*67896:4;*><9GB8?74*4*7?=?>:;4*<5*=6*

C6;8<*I?>6=*:<=*C;47<54*<>*=45*5?58<G65*><9GB8?745*J*59*I9>7?L>*5<*P656*

C;?>7?C6=G<>8<* <>* <><;EF6* :<* 6?;<* 74GC;?G?:4K* =6* <><;EF6* ><9GB8?76*

C656*6*8;6@O5*:<*=6*<><;EF6*:<*6?;<*74>@?;8?<>:4=6*<>*<><;EF6*G<7B>?76*

D9<* C<;G?8<* =6* <Q<797?L>* :<* 9>* 8;6P6Q4* X8?=K* 6=* <586;* 67896:4K* <=* 6?;<*

74GC;?G?:4*<>8;6*<>*9>*89P4*:<5:<*9>*<W8;<G4*:<=*C?58L>*<*?GC6;8<*=6*

I9<;M6* C4;*G<:?4* :<=*C?58L>K* <58<* 5<* :<5C=6M6* C4;* <=*6?;<*74GC;?G?:4*

D9<*5<*<>56>7A6*?>8<>86>:4*6=76>M6;*=6*C;<5?L>*68G45IO;?76H!

.>*=6*5?E9?<>8<*I?E9;6*5<*C9<:<*4P5<;@6;*=6*<58;9789;6*P65?76*:<=*7?=?>:;4!

!

!"#$%&'()!
!"#$%&'(()*#+,-$)(.!

!
!"#$%#&'()#$#*+','-.%/01'232345!
!
!"#$%&'(*!
!)/)#0&"+!

!
!/6".7&'(89.#0',':7;7..+1'23234!

12323+45/)(.()"#6$+06+!)/)#0&"$+7)0&-'/)("$!

<+$' */;#.=7=' >7=' ;#$%7?7=' @"#' A+$>>#;7$' 7>' "=+' 6#$#.7>/07*+' *#' >+='

A/>/$*.+='B/*.C">/A+=1','=+$'>7='=/6"/#$%#=&!

! -D%#$#.' 6.7$*#=' #=E"#.0+=' *#' A+FG.#=/H$' +' %.7AA/H$' A+$'

G#@"#I7='*/F#$=/+$#='6#$#.7>#=5!

! !"#.07'A+$=%7$%#'#$'%+*7'>7'A7..#.75!

! !7A/>/*7*'*#>'AC>A">+'*#'>7'E"#.07'*#>'7AA/+$7F/#$%+5!
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Actuadores alternativos hidráulicos

!"#$%&'()!
!"#$%&'(()*#+,-$)(.!

!
!"#$%#&'()#$#*+','-.%/01'232345!
!
!"#$%&'(*!
!)/)#0&"+!

!
!/6".7&'(89.#0',':7;7..+1'23234!

12323+45/)(.()"#6$+06+!)/)#0&"$+7)0&-'/)("$!

<+$' */;#.=7=' >7=' ;#$%7?7=' @"#' A+$>>#;7$' 7>' "=+' 6#$#.7>/07*+' *#' >+='

A/>/$*.+='B/*.C">/A+=1','=+$'>7='=/6"/#$%#=&!

! -D%#$#.' 6.7$*#=' #=E"#.0+=' *#' A+FG.#=/H$' +' %.7AA/H$' A+$'

G#@"#I7='*/F#$=/+$#='6#$#.7>#=5!

! !"#.07'A+$=%7$%#'#$'%+*7'>7'A7..#.75!

! !7A/>/*7*'*#>'AC>A">+'*#'>7'E"#.07'*#>'7AA/+$7F/#$%+5!
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Capítulo 4
!"#$%$&"&' &(' )*+,"-(' &(%' "##$*+")$(+,*' #*+' .+' #$%$+&/*

0$&/1.%$#*

2$)3%$#$&"&' &(' &$4(5*6' (7$#$(+#$"' &(' .4*' 8' 7"9/$#"#$:+6

&./"9$%$&"&;

<;=;>'?*+7$@./"#$*+(4'&('?$%$+&/*4'A$&/1.%$#*4!

?"4,$%%*'B>C=DE'"7$/)"'F.('%*4'#$%$+&/*4'0$&/1.%$#*4'4('#*+7$@./"+'&('%*4'

4$@.$(+,(4'(%()(+,*4G!

H"/$%%"G'4('(+#.(+,/('#*+(#,"&"'"%'3$4,:+'8'(4'%"'(+#"/@"&"'&(

4*3*/,"/' %"' #"/@"' &(%' $)3%()(+,*6' @(+(/"%)(+,(' (4' 0(#0"' &(
"#(/*' &(' "%,"' /(4$4,(+#$"6' #/*)"&*' (+' &./*' 3"/"' F.(' 3.(&"

/(4$4,$/'%"'3$#"&./"'8'(%'/"8"&*'B?"4,$%%*6'>C=DE;

I.9*'&(%'#$%$+&/*G'(4'.+'#"5:+'*',.9*'0(#0*'&('"#(/*'(4,$/"&*'"

3/(4$:+' *' 7.+&$&*6' #*+' .+"' ,"3"' 4*%&"&"' (+' .+' (J,/()*6' 4.

$+,(/$*/' 3*4((' .+"' ,(/)$+"#$:+' &(' "%,"' 3/(#$4$:+' 8' (4' %$4*

B?"4,$%%*6'>C=DE;

K-*'&('%"'#"9(L"G'M%'"+$%%*'&('%"'#"9(L"'"8.&"'"'.+$/'(%'(J,/()*

&('%"'#"9(L"'#*+'(%'/(4,*'&(%'#$%$+&/*'F.('N"'"'%"')1F.$+"'*'"%

$)3%()(+,*'B?"4,$%%*6'>C=DE;
K-*' &(%' N14,"@*G' M%' #1+#")*' &(' %"' N"/$%%"' 3(/)$,(' #*+(#,"/' (%

(J,/()*' &(' N"/$%%"' &(%' #$%$+&/*' "' %"' )1F.$+"' *' "%' $)3%()(+,*

B?"4,$%%*6'>C=DE;

I"3"'&(%'#$%$+&/*G'O"',"3"'&(%'#$%$+&/*'/*&("'(%'(J,/()*'"9$(/,*

&('N"/$%%"'&(%'#$%$+&/*'8' ,$(+('.+"'"9(/,./"'3*/' %"'F.(' %"'N"/$%%"

(+,/"'8'4"%('&(%'#$%$+&/*;'P.(&('$/'",*/+$%%"&"'"%'#$%$+&/*'*'.+$&"'"

Q%'3*/')(&$*'&('3(/+*4'&('"+#%"-('*'&('9/$&"4'()3(/+"&"4;'O"

,"3"'&(%'#$%$+&/*'"'N(#(4',$(+('.+"'%.)9/(/";

"E I"3"'&('#$%$+&/*'&('#*/*+"'/*4#"&"

M+/*4#"'(+'%"'3"/,('(J,(/$*/'&(%',.9*'&(%'#$%$+&/*;
9E ?.(%%*'3*/,"R4(%%*4'/*4#"&*

!"#$%&' )" *' +'#,) -",)#-$# .)* ,/0$ .)* &-*-".#$1

2/",$%( .) &$")3-4"5 +)#6-,) /" +'%'7) +'#' 8/) )* '&)-,) %)

%/6-"-%,#) 9(.) #),$#"$1

2-%,4"5 )% /" .-%&$ .) '&)#$ 8/)(%)(/")('* )3,#)6$ .) *' :'#-**';(

*' +#)%-4" <-.#=/*-&' 8/) %) )7)#&) %$0#) &/'*8/-)#' .) *$%(*'.$%

.)* +-%,4" <'&) 8/) *' :'#-**' %) 6/):' >?'%,-**$; @ABCD1

E/)#&' .)* +-%,4"5 F-7' *' :'#-**' '* +-%,4"1

G)**$%(.) *$% &-*-".#$%(H" &-*-".#$ <-.#=/*-&$ ,-)") :'#-$%(%)**$%1

B1 G)**$(*-6+-'.$#5(!:-,' 8/) *' %/&-).'. +)"),#) )" )* &-*-".#$1

@1 G)**$('6$#,-I/'.$#5(!%()* %)**$ %)&/".'#-$ .) *' :'#-**' 9(%/

F/"&-4" &$"%-%,) )" ):-,'# 8/) *$%( +-&$%( .) +#)%-4" **)I/)" '*

%)**$ .) *' :'#-**'1

J1 G)**$ .)* +-%,4"1

2#$+$#&-$"' /" %)**'.$ )",#) )* +-%,4" 9()* ,/0$ .)* &-*-".#$1 !%,$

#)./&) *'% F/I'% 8/) %) +#$./&)" )",#) *' :'#-**' 9 )* )3,#)6$

.) &'0)K' .)* +-%,4"1

L1 M"-**$ .) .)%I'%,) .)* +-%,4"

?)",#' )* +-%,4" )" )* ,/0$ .)* &-*-".#$ 9():-,' 8/) )* +-%,4" #'9)
'* ,/0$1

N1 G)**$ .) *' :'#-**'

!%()* %)**$ +#-"&-+'* .) *' :'#-**' 9(%/ F/"&-4" )% %)**'# )* '&)-,)

.)",#$ .)* &-*-".#$ +'#' ):-,'# *'%(F/I'%1

O1 M"-**$ .) .)%I'%,) .) *' :'#-**'

!%(/" 6'"I/-,$ 8/) &)",#' *' :'#-**' )" *' ,'+' 9 ):-,' 8/) *'

,'+' #'9) *' :'#-**'1

P1 G)**$(.)(*' ,'+'

Q'",-)") *' +#)%-4" .)* %-%,)6' 9():-,' *'%(F/I'%()",#) *' ,'+' 9

)* ,/0$ .)* &-*-".#$1
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Actuadores alternativos hidráulicos

!"#$%&'()"(*'(+'#,)(-",)#-$#(.)*(,/0$(.)*(&-*-".#$1!

! 2/",$%( .)( &$")3-4"5( +)#6-,)( /"( +'%'7)( +'#'( 8/)( )*( '&)-,)( %)(

%/6-"-%,#)(9(.)(#),$#"$1!

! 2-%,4"5()%(/"(.-%&$(.)('&)#$(8/)(%)(/")('*()3,#)6$(.)(*'(:'#-**';(

*'(+#)%-4"(<-.#=/*-&'(8/)(%)()7)#&)(%$0#)(&/'*8/-)#'(.)(*$%(*'.$%(

.)*(+-%,4"(<'&)(8/)(*'(:'#-**'(%)(6/):'(>?'%,-**$;(@ABCD1!

! E/)#&'(.)*(+-%,4"5(F-7'(*'(:'#-**'('*(+-%,4"1!

! G)**$%(.)(*$%(&-*-".#$%(H"(&-*-".#$(<-.#=/*-&$(,-)")(:'#-$%(%)**$%1(!

B1(G)**$(*-6+-'.$#5(!:-,'(8/)(*'(%/&-).'.(+)"),#)()"()*(&-*-".#$1(!
@1(G)**$('6$#,-I/'.$#5(!%()*(%)**$(%)&/".'#-$(.)(*'(:'#-**'(9(%/(

F/"&-4"( &$"%-%,)( )"( ):-,'#( 8/)( *$%( +-&$%( .)( +#)%-4"( **)I/)"( '*(

%)**$(.)(*'(:'#-**'1(!

J1(G)**$(.)*(+-%,4"1!

2#$+$#&-$"'(/"(%)**'.$()",#)()*(+-%,4"(9()*(,/0$(.)*(&-*-".#$1(!%,$(

#)./&)(*'%(F/I'%(8/)(%)(+#$./&)"()",#)(*'(:'#-**'(9( )*()3,#)6$(

.)(&'0)K'(.)*(+-%,4"1!

L1(M"-**$(.)(.)%I'%,)(.)*(+-%,4"!

?)",#'()*(+-%,4"()"()*(,/0$(.)*(&-*-".#$(9():-,'(8/)()*(+-%,4"(#'9)(
'*(,/0$1(!

N1(G)**$(.)(*'(:'#-**'!

!%()*(%)**$(+#-"&-+'*(.)(*'(:'#-**'(9(%/(F/"&-4"()%(%)**'#()*('&)-,)(

.)",#$(.)*(&-*-".#$(+'#'():-,'#(*'%(F/I'%1(!

O1(M"-**$(.)(.)%I'%,)(.)(*'(:'#-**'!

!%(/"(6'"I/-,$( 8/)(&)",#'( *'(:'#-**'()"( *'( ,'+'(9( ):-,'(8/)( *'(

,'+'(#'9)(*'(:'#-**'1(!

P1(G)**$(.)(*'(,'+'!

(Q'",-)")(*'(+#)%-4"(.)*(%-%,)6'(9():-,'(*'%(F/I'%()",#)(*'(,'+'(9(

)*(,/0$(.)*(&-*-".#$1!
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Capítulo 4

!"#"$%&'(')*+,-%.'*+/0('1,-%*2%3'45(2%67218,!

!"#$"% &'(')*+$"% #',),)% "$($% -).% &$),/'0)% *,% .'+,% &$12+'1'*$3% 2$+% ($%

#.)#$3%,"#,%#'2$%*,%.&#-.*$+%+,.('4.%"-"%#+.5.6$"%"$($%,)%-)%",)#'*$3%7%

&-.)*$%7.%)$%",%.2('&.%.'+,%$&-++,%,(%+,#+$&,"$%*,(%&'(')*+$3%7%,(%#+.5.6$%

,)%-)%"$($%",)#'*$3%8.&,%9-,%($"%&'(')*+$"%),&,"'#,)%"$($%(.%1'#.*%*,%.'+,%

,)% &$12.+.&'0)% .% ($"% 9-,% 2+$*-&,)% % ,(% #+.5.6$% ,)% ($"% *$"% ",)#'*$"%

:;<,(.+%='+.)*.3%7%$#+$"3%>?>?@!

!"#$%&'((!
&'(')*+,-%.'*+/0('1,-%*2%3'45(2%67218,!

!
A-,)#,B%:;<,(.+%,#%.(C3%>?>?@!
!
!"#$%&'()!
9':;+:4:%*2%0)%1'(')*+,%*2%5'-8<)%*2%-'45(2%27218,!

!
A-,)#,B%:DE+,4%7%F.<.++$3%>?>?@!
!

!"#"!$%&'&()*+,$-&)*./'&0+,$)1$)+2'1$13104+!

!"#$%&$'()$'*)+'#$%,&*&+'*#'&-,#'()./,-.-*)' /#,.-%-#$*)'#0'#./"1#'

*#0' /-+%2$' ()$' &-,#' #$' &.3)+' +#$%-*)+' 4&*#0&$%#' 5' &%,6+78' ().)' +#'

."#+%,&'#$'0&'+-9"-#$%#':-9",&'*#'4!;-(&-<&'5'=-00&,,)#08'>?>@7A!

!"#$%&'()!
%&'&()*+,$-&)*./'&0+,$)1$)+2'1$13104+!

!
B"#$%#C'4!;-(&-<&'5'=-00&,,)#08'>?>@7A!
!
!"#$%&'(*!
%&'&()*+$-&)*./'&0+$)1$)+2'1$13104+$0+($5.,467+$/(&)&*100&+(6'!

!
B"#$%#C'4DE,#<'5'F&G&,,)8'>?>?7A!
!
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Actuadores alternativos hidráulicos

!"#"!$%&'&()*+,$-&)*./'&0+,$)1$)+2'1$13104+!

!"#$%&$'()$'*)+'#$%,&*&+'*#'&-,#'()./,-.-*)' /#,.-%-#$*)'#0'#./"1#'

*#0' /-+%2$' ()$' &-,#' #$' &.3)+' +#$%-*)+' 4&*#0&$%#' 5' &%,6+78' ().)' +#'

."#+%,&'#$'0&'+-9"-#$%#':-9",&'*#'4!;-(&-<&'5'=-00&,,)#08'>?>@7A!

!"#$%&'()!
%&'&()*+,$-&)*./'&0+,$)1$)+2'1$13104+!

!
B"#$%#C'4!;-(&-<&'5'=-00&,,)#08'>?>@7A!
!
!"#$%&'(*!
%&'&()*+$-&)*./'&0+$)1$)+2'1$13104+$0+($5.,467+$/(&)&*100&+(6'!

!
B"#$%#C'4DE,#<'5'F&G&,,)8'>?>?7A!
!
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Capítulo 4
!"#"$%&'()*)+%,(-'./0(12+!

!"#$%&'('#)&*%+,-&./0# ($12&3"#./"/.&*/#./1/#2/12$#*'#$%&'('0#'4#,"#

*&45/4&(&6/#7,'#,(&-&8$#-$#'"'%9:$#.&"3(&.$#*'-#$9,$#'"#1/6&1&'"(/#5$%$#

'-'6$%#,"$#5$%('#*'#'4$#$9,$#$#,"#"&6'-#4,5'%&/%;#</#"'.'4&($#'"'%9:$#

$*&.&/"$-#5$%$#=,".&/"$%0#-/#7,'#-/#./"6&'%('#'"#,"$#/5.&>"#$(%$.(&6$#5$%$#

-,9$%'4#4&"#$..'4/# $# '-'.(%&.&*$*#/#./12,4(&2-'?# '4('# (&5/# *'#2/12$#

=,".&/"$#*'#-$#4&9,&'"('#1$"'%$0#*'4.%&(/#5/%#@'*/#ABCDEFG!

D;! H-,I/#*'#$9,$G!J-#$9,$# =-,K'#$# (%$634#*'#,"$# (,2'%:$#./"#,"$#

5'"*&'"('#*'4.'"*'"(';!
B;! L+-6,-$#*'#'"(%$*$G!M$#6+-6,-$#*'#'"(%$*$#4'#$2%'#K#5'%1&('#7,'#

'-#$9,$#&"9%'4'#$#-$#.+1$%$#*'#$&%';!

N;! O&'%%'# *'# -$# 6+-6,-$# *'# '"(%$*$G!J-# =-,I/# *'# $9,$# $,1'"($# -$#

6'-/.&*$*#K# -$#5%'4&>"0# -/#7,'#.&'%%$# -$# 6+-6,-$#*'# '"(%$*$#*'#

=/%1$#$2%,5($;!

P;! Q/-5'# *'# $%&'('G!J-# .&'%%'# %'5'"(&"/# *'# -$# 6+-6,-$# *'# '"(%$*$#

9'"'%$#,"#9/-5'#*'#$%&'('0#,"$#4/2%'5%'4&>"#7,'#'15,I$#'-#$9,$#

)$.&$#-$#.+1$%$#*'#$&%';!

R;! @5'%(,%$#*'#-$#6+-6,-$#*'#4$-&*$G!M$#4/2%'5%'4&>"#$2%'#-$#6+-6,-$#
*'#4$-&*$#K#'-#$9,$#4'#'-'6$#$#,"#"&6'-#4,5'%&/%;!

S;! O&.-/# %'5'(&(&6/G!J-# .&.-/# 4'# %'5&('#*'# =/%1$#$,(/1+(&.$0# ./"# '-#

$9,$#9/-5'$"*/#-$#6+-6,-$#*'#'"(%$*$#K#4$-&'"*/#5/%#-$#6+-6,-$#

*'#4$-&*$;!

!"#"3%4(0(5-'2+%,(-'./0(12+%*)0)+167(12+!

M$#5'.,-&$%&*$*#*'#'4(/4#.&-&"*%/4#'4#7,'#(&'"'"#-$#.$5$.&*$*#*'#--'9$%#

$# 9%$"*'4# $-(,%$4# K# /.,5$%# 5/./# '45$.&/# .,$"*/# '4(+"# $&4-$*/40#

($12&3"#'I'%.'"#-$# =,'%8$#4>-/#2$I/#('"4&>"#K#4'#%'(%$'"#.$4&#4&'15%'#

5/%#4,#5%/5&/#5'4/#AO)&.$&8$#K#L&--$%%/'-0#BCBNF;!

!"#$%&'()!
!"#"$%&'()*#*+,-.",'!

!
!"#$%#&'()*+,-+.-'/'0+11-223#14'56578!
!
!"#$%&'(*!
/+01*23(%*(1$(!"#"$%&'()*#*+,-.",'!

!
!"#$%#&'(9:2#.'/';-<-2234'56568=!
!

45657()*&2"$'#'893(%*(,"#"$%&'+!

>',3$%+$"-,+?$4'@#'A"#@%2-'#$'1-'B+C"2-'"$',+1+$D234'#$'1-',"-1'@#'E"#D#$'

3F@#2<-2'13@'%:2A+$3@'-@3,+-D3@'-'@"@'E-2%#@=!
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Actuadores alternativos hidráulicos

!"#$%&'()!
!"#"$%&'()*#*+,-.",'!

!
!"#$%#&'()*+,-+.-'/'0+11-223#14'56578!
!
!"#$%&'(*!
/+01*23(%*(1$(!"#"$%&'()*#*+,-.",'!

!
!"#$%#&'(9:2#.'/';-<-2234'56568=!
!

45657()*&2"$'#'893(%*(,"#"$%&'+!

>',3$%+$"-,+?$4'@#'A"#@%2-'#$'1-'B+C"2-'"$',+1+$D234'#$'1-',"-1'@#'E"#D#$'

3F@#2<-2'13@'%:2A+$3@'-@3,+-D3@'-'@"@'E-2%#@=!
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Capítulo 4

!"#$%&'()!
!"#"$%&'()(*+*(,-&./*!

!
!"#$%& '(& )$*+,,$-& .(& /01"& 23,& 4+,+52*"-& 6(&
7854$9"& 23& ,$& 4$13:$-& ;(& 7854$9"& 23& ,$&
<$*+,,$-& =(& /$>$& 23,& 4+,+52*"-& ?(& @05#"A& 23&
4"53B+C5-&D(&@+A#C5-&E(&/03*4$&23,&>+A#C5&!
F035#3%&G7$A#+,,"H&.I'J(!

01213(!4#5+#'*(%/(.-6-7'(%/(+$(5"#"$%&'(8"%&4+#"5'!

K3& 23135& *3$,+:$*& 05$& A3*+3& 23& 48,40,"A& >$*$& *3$,+:$*& 05& 4"**34#"&

2+935A+"5$9+35#"&23&05&$4#0$2"*&53098#+4"H&3,&40$,&3A&5343A$*+"&>$*$&

05&A+A#39$&35&>$*#+40,$*H&>$*$&>"23*&L$43*&3A#"&A3&2313&#"9$*&35&4035#$&

4+3*#"A& 4*+#3*+"A& ,"A& 40$,3A& A"5& ,$& 4$*M$& #"#$,& 23,& A+A#39$& N03& 2313&

9"<3*A3& 70$52"& A3& L$& 23O+5+2"& #"2$A& ,$A& O03*:$A& P& $A>34#"A& N03&

+5O,0P35&235#*"&23,&$4#0$2"*&53098#+4"H& ,$&>*3A+C5&3Q3*4+2$&235#*"&23,&

9+A9"&3A#$&A3&>0323&4$,40,$*&3,&#$9$R"&23,&4+,+52*"&932+$5#3&,$&,3P&23&

>$A4$,&G7$A#+,,"H&.I'J(S&!

TA#$& ,3P& 3A#$1,343& ,"& A+M0+35#3H& N03& ,$& O03*:$& 3Q3*4+2$& 235#*"& 23,&

$4#0$2"*&3A&+M0$,&$&,$&>*3A+C5&N03&A3&$>,+4$&A"1*3&05&8*3$&,$&O"*90,$&A3&
*3>*3A35#$&23&,$&A+M0+35#3&9$53*$%!

!

!"#"$%&'()*+'%,-%./0./'/%,-%.)*)1,0+'%2),034*).+'!

!"#$ %"&%"#"#$ '($ )*$ %+,+*'&-$ .+'&/),+%-0$ #-*$ ,"#$ 1+(2"#$ .)(%"#$ -$

1(&3-&"'"#$'($3-&4"$%+,5*'&+%"$1-&$,"$6)($#($'(#,+2"$(,$1+#78*$-$(49-,-:$

;)#$1"&('(#$+*7(&*"#$#-*$,+#"#$<",=)*"#$>(%(#$%&-4"'"#?0$%-*$)*$9"@-$

5*'+%($ '($ &)=-#+'"'$ 1"&"$ 3"%+,+7"&$ (,$ '(#,+2"4+(*7-$ '(,$ 1+#78*$

<A",'-*"'-0$BCBD?:!

E*7&($,-#$1&+*%+1",(#$4('+-#$'($#-1-&7"%+-*$'($,-#$%+,+*'&-#$'(#7"%"*$

,-#$#+=)+(*7(#F!

! G+,+*'&-#$%-*$9&+'"$&(%7"*=),"&$-$%+&%),"&$'(,"*7(&"F$#($#)@(7"$'($
)*"$1,"%"0$,"$%)",0$=(*(&",4(*7($(#$'($4(7",0$H$(#7/$)9+%"'"$(*$

,"$1"&7($'(,"*7(&"$'(,$%+,+*'&-0$(,$>/#7"=-$1)('($,,(>"&$%)",6)+(&$

4('+-$'($#)@(%+8*$<A",'-*"'-0$BCBD?!

!"#$%&'()!
5)*)1,0+'%.+1%60),/%0-.(/174*/0!

!
I)(*7(F$<A",'-*"'-0$BCBD?!

! G+,+*'&-#$ %-*$ 9&+'"$ &(%7"*=),"&$ -$ %+&%),"&$ 7&"#(&"F$ (#$ 3+@"'"$ "$

7&">J#$'($)*"$1,"%"$6)($#($#+7K"$(*$,"$1"&7($7&"#(&"$'(,$%+,+*'&-0$

6)($ "$ #)$ >(2$ #+&>($ '($ 7"1"$ 7&"#(&":$ E,$ >/#7"=-$ 1)('($ ,,(>"&$

%)",6)+(&$4('+-$'($#)@(%+8*$<A",'-*"'-0$BCBD?:!
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Actuadores alternativos hidráulicos

!"#"$%&'()*+'%,-%./0./'/%,-%.)*)1,0+'%2),034*).+'!

!"#$ %"&%"#"#$ '($ )*$ %+,+*'&-$ .+'&/),+%-0$ #-*$ ,"#$ 1+(2"#$ .)(%"#$ -$

1(&3-&"'"#$'($3-&4"$%+,5*'&+%"$1-&$,"$6)($#($'(#,+2"$(,$1+#78*$-$(49-,-:$

;)#$1"&('(#$+*7(&*"#$#-*$,+#"#$<",=)*"#$>(%(#$%&-4"'"#?0$%-*$)*$9"@-$

5*'+%($ '($ &)=-#+'"'$ 1"&"$ 3"%+,+7"&$ (,$ '(#,+2"4+(*7-$ '(,$ 1+#78*$

<A",'-*"'-0$BCBD?:!

E*7&($,-#$1&+*%+1",(#$4('+-#$'($#-1-&7"%+-*$'($,-#$%+,+*'&-#$'(#7"%"*$

,-#$#+=)+(*7(#F!

! G+,+*'&-#$%-*$9&+'"$&(%7"*=),"&$-$%+&%),"&$'(,"*7(&"F$#($#)@(7"$'($
)*"$1,"%"0$,"$%)",0$=(*(&",4(*7($(#$'($4(7",0$H$(#7/$)9+%"'"$(*$

,"$1"&7($'(,"*7(&"$'(,$%+,+*'&-0$(,$>/#7"=-$1)('($,,(>"&$%)",6)+(&$

4('+-$'($#)@(%+8*$<A",'-*"'-0$BCBD?!

!"#$%&'()!
5)*)1,0+'%.+1%60),/%0-.(/174*/0!

!
I)(*7(F$<A",'-*"'-0$BCBD?!

! G+,+*'&-#$ %-*$ 9&+'"$ &(%7"*=),"&$ -$ %+&%),"&$ 7&"#(&"F$ (#$ 3+@"'"$ "$

7&">J#$'($)*"$1,"%"$6)($#($#+7K"$(*$,"$1"&7($7&"#(&"$'(,$%+,+*'&-0$

6)($ "$ #)$ >(2$ #+&>($ '($ 7"1"$ 7&"#(&":$ E,$ >/#7"=-$ 1)('($ ,,(>"&$

%)",6)+(&$4('+-$'($#)@(%+8*$<A",'-*"'-0$BCBD?:!
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Capítulo 4
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!
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! 34+4$,5-6'7-$'78*5$#+*'%5*6#5*'(-5#9#%*':*78-'"'8-5;"4++*2&'6#'<49*'
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!
!"#$%#&'()*+,-$*,-.'/0/12B!
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<49*'7-:-'+-6'74+4$,5-6'7-$'78*5$#+*'%5*6#5*.'7-$'+*',4<#5#$74*',#'

;"#'+*'-5#9#%*',#'#6%-6'74+4$,5-6'%4#$#'"$*'5C%"+*.'D' +*'78*5$#+*'

6-+-'#6'#$' <-5:*',#'-5#9#%*.' D'#$' +*' =*5%#' ,#+*$%#5*'6#'6"#+#'

!"#"!$%&'($&"%)*)+$&!"(&%,+'#$&"&'($&-"%.'/##$&%"0!$1$&$#&230+$4"&

56$#1"($1"7&898:;<!

!"#$%&'()!
!"#"$%&'()*'$)'&+,+-.)*'$)&/-0#.!

!
=')(+)>&56$#1"($1"7&898:;<!

! ?/#/(1%"0&!"(& @/*$!/,(&A"%&A$+$0>&)0+)& +/A"&1)& @/*$!/,(&0)&'+/#/B$&

A$%$& $!"A#$%& )#& !/#/(1%"& $& '($& 0'A)%@/!/)& A#$($& A"%&C)1/"& 1)&

A)%("07&)(&)0+)&!$0"&)#&230+$4"&A')1)&##)2$%&!'$#.'/)%&C)1/"&1)&

0'*)!/,(&56$#1"($1"7&898:;<!

!"#$%&'((!
!"#"$%&'()*'$)1",.*"/$)2'&)2.-.(!

!
=')(+)>&56$#1"($1"7&898:;<!

! ?/#/(1%"0&@/*$1"0&C)1/$(+)&C'D,(>&)0+$& @/*$!/,(&)0& /4'$#&.')&#$&

!-$%()#$7& 1"(1)& )#& C'D,(& A')1)& 0)%& !"#"!$1"& )(& !'$#.'/)%&

A$%+)&1)&#$&!$C/0$&1)#&!/#/(1%"&0)4E(&0)$&)#&'0"&1)#&A%"1'!+"7&)(&
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Actuadores alternativos hidráulicos
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!
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! ?/#/(1%"0&!"(& @/*$!/,(&A"%&A$+$0>&)0+)& +/A"&1)& @/*$!/,(&0)&'+/#/B$&

A$%$& $!"A#$%& )#& !/#/(1%"& $& '($& 0'A)%@/!/)& A#$($& A"%&C)1/"& 1)&

A)%("07&)(&)0+)&!$0"&)#&230+$4"&A')1)&##)2$%&!'$#.'/)%&C)1/"&1)&

0'*)!/,(&56$#1"($1"7&898:;<!
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!
=')(+)>&56$#1"($1"7&898:;<!

! ?/#/(1%"0&@/*$1"0&C)1/$(+)&C'D,(>&)0+$& @/*$!/,(&)0& /4'$#&.')&#$&

!-$%()#$7& 1"(1)& )#& C'D,(& A')1)& 0)%& !"#"!$1"& )(& !'$#.'/)%&

A$%+)&1)&#$&!$C/0$&1)#&!/#/(1%"&0)4E(&0)$&)#&'0"&1)#&A%"1'!+"7&)(&
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Capítulo 4

!"#!$%&"'$!($)*"#&+'$,-!.!$((!)&/$%-&(0-1!/$2!.1'$.!$"-3!%1456$
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!
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!
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!"$(&$!"#/&5+-(&%145$.!($(D0-1.'$0-!$"!$!F,-("&$.!$(&"$%&)1.&.!"$.!$('"$

&%#-&.'/!"$E1./*-(1%'"$:GH/!I$9$J&)&//'6$<=<=?@$;1!5#/&"$'%-//!$!"#!$

,/'%!"'$(&$!5!/+D&$.!$(&"$2&"&"$24)1(!"$"!$!F#1!5.!$9$"!$#/&5"8'/2&$

!5$%&('/6$(&$&2'/#1+-&%145$'$!($8/!5'$.!($&%#-&.'/$E1./*-(1%'$&($815&($.!($

,/'%!"'$"!$,-!.!$/!&(1I&/$%'5$!($&,'9'$.!$!"#/&5+-(&.'/!"$E1./*-(1%'"$

0-!$"!$15"#&(&5$#&5#'$.!5#/'$%'2'$8-!/&$.!($&%#-&.'/$:GH/!I$9$$J&)&//'6$

<=<=?@!

K$ %'5#15-&%1456$ "!$ ,-!.!$ '7"!/)&/$ !($ !"0-!2&$ .!($ "1"#!2&$ .!$
&2'/#1+-&%145$.!$-5$%1(15./'@$!

!

!

!"#$%&'()!
!"#$%&'()%(*+,+-)./(*/-('&/.0+1$'*+2-3!

!
!"#$%#&'()*+#,'-'./0/++12'343456!
!

*+,'-./$&01%23'%1/&/"413!

43536(78,+*'*+/-%"()%('*0$')/.%"(./0'0+9/"!

'78%18'/9%"/:1+#8'81$'91;<$;#$%#'"%=>=,/:18'?/+/'@=+/+'91;?1$#$%#82'
/9%"/+' 0A>0">/8' :#' 91$%+1>' :#' ?+19#818' -' @=+18' #$' /?>=9/9=1$#8' :#'

+1BC%=9/'/:#;A8':#'D"#'?+1?1+9=1$/$'"$'@=+1'>=;=%/:1'(E#$#:1'-'F+%=,2'

34345!

G'8#'9>/8=H=9/$'#$&!

I#'?/>#%/2'I67'91$'A$@">1':#'@=+1':#'3J4K!

!"#$%&'56!
7*0$')/.(./0'0+9/()%(8',%0'!

!
!=@"+/&'(E#$#:1'-'F+%=,2'34345'!
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Actuadores alternativos hidráulicos

!"#$%&'()!
!"#$%&'()%(*+,+-)./(*/-('&/.0+1$'*+2-3!

!
!"#$%#&'()*+#,'-'./0/++12'343456!
!

*+,'-./$&01%23'%1/&/"413!

43536(78,+*'*+/-%"()%('*0$')/.%"(./0'0+9/"!

'78%18'/9%"/:1+#8'81$'91;<$;#$%#'"%=>=,/:18'?/+/'@=+/+'91;?1$#$%#82'
/9%"/+' 0A>0">/8' :#' 91$%+1>' :#' ?+19#818' -' @=+18' #$' /?>=9/9=1$#8' :#'

+1BC%=9/'/:#;A8':#'D"#'?+1?1+9=1$/$'"$'@=+1'>=;=%/:1'(E#$#:1'-'F+%=,2'

34345!

G'8#'9>/8=H=9/$'#$&!

I#'?/>#%/2'I67'91$'A$@">1':#'@=+1':#'3J4K!

!"#$%&'56!
7*0$')/.(./0'0+9/()%(8',%0'!

!
!=@"+/&'(E#$#:1'-'F+%=,2'34345'!
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Capítulo 4

!"#$%&'%()#'$%*"+,"-(,.,"$/+,01)0"2)"+'3/$2$4')"%$03)2'5).)",%"&$0%$"

)"2$+")#&().$0,+6!

!"#$%&'()!
!"#$%&%'"()*%+#(&",(-()-.)&%/)0123(-%+./!

!
7(,%&,8"9:,%,.$";"<0&'5*"=>=>?6!

@! A6B6"-'CD%";"#0,3)22,0)"9.$/2,"-)0?8"+$%"(&'2'5).$+"-)0)"4'0)0"

#$3-$%,%&,+*")#&()0"1E21(2)+".,"#$%&0$2".,"-0$#,+$+*";"4'0$+"

,%")-2'#)#'$%,+".,"0$/D&'#)";",+&$+"-0$-$0#'$%)%"(%"4'0$"

2'3'&).$"9:,%,.$";"<0&'5*"=>=>?6!

!"#$%&'(*!
4565)7"89:);)1+.#(&&.+(!

!
7(,%&,8"9:,%,.$";"<0&'5*"=>=>?!

!"#"#$%&'()*+,-.)&'/0$1/$-.2+-1&,/0$,&2-2)3&0!

!"#$%&'(%)"*+#$*"'%',-"#$#".$),#/"#,',-"#$0(+$&".-,+*'+.$+1$2"-,2,+.'"$

1,.+%1$+.$2"-,2,+.'"$3,*%'"*,"4$5+$(',1,6%.$+.$(.%$%2/1,%$-%*,+)%)$)+$

%/1,&%&,".+#7$ ,.&1(,)%#$ 280(,.%#$ 9+**%2,+.'%7$ *":;',&%$ <$ +0(,/"#$ )+$

2%.,/(1%&,;.$)+$2%'+*,%1+#4!

=>,#'+.$ -%*,"#$ ',/"#$ ),?+*+.'+#$ )+$ &".?,3(*%&,".+#$ )+$ %&'(%)"*+#$

*"'%',-"#7$0(+$,.&1(<+.@!

! A,B;.$ <$ &*+2%11+*%!$ +#'+$ +#$ +1$ ',/"$ 28#$ &"2C.$ )+$ %&'(%)"*$

*"'%',-"4$D".#,#'+$+.$(.$/,B;.$0(+$+.3*%.%$&".$(.%$&*+2%11+*%4$
=1$/,B;.$3,*%$+1$+E+$)+$#%1,)%$)+1$%&'(%)"*4$!

! F"*.,11"$#,.$?,.$<$&"*".%@$+#'+$',/"$)+$%&'(%)"*$*"'%',-"$+#$#,2,1%*$

%1$)+$/,B;.$<$&*+2%11+*%7$/+*"$(',1,6%$(.$'"*.,11"$#,.$?,.$+.$1(3%*$

)+$(.$/,B;.4$=1$'"*.,11"$#,.$?,.$+.3*%.%$&".$(.%$&"*".%7$0(+$3,*%$

+1$+E+$)+$#%1,)%$)+1$%&'(%)"*4!

! 5+&'"*$<$9(#,11"@$+#'+$',/"$)+$%&'(%)"*$*"'%',-"$(',1,6%$(.$#+&'"*7$

0(+$+#$(.$#+32+.'"$)+$(.$+.3*%.%E+4$=1$#+&'"*$+.3*%.%$&".$(.$

9(#,11"7$0(+$3,*%$+1$+E+$)+$#%1,)%$)+1$%&'(%)"*4!

! !+-%@$ +#'+$ ',/"$ )+$ %&'(%)"*$ *"'%',-"$ (',1,6%$ (.%$ 1+-%$ /%*%$
&".-+*',*$+1$2"-,2,+.'"$1,.+%1$+.$2"-,2,+.'"$3,*%'"*,"4$!%$1+-%$

+#'8$ &".+&'%)%$ %$ (.$ #+3(,)"*7$ 0(+$ 3,*%$ +1$ +E+$ )+$ #%1,)%$ )+1$

%&'(%)"*4!

!"#"4$%56.+6&0$1/$2-7-8&$1/6$-.2+-1&,$,&2-2)3&!

!%#$/*,.&,/%1+#$),2+.#,".+#$)+$(.$&,1,.)*"$#".$+1$),82+'*"$<$1%$&%**+*%7$

+.$&(%.'"$%1$),82+'*"$,.'+*."$1%$#+1+&&,;.$)+1$8*+%$,.'+*,"*$"$),82+'*"$

,.'+*."$)+1$&,1,.)*"$)+/+.)+$)+@$1%$?(+*6%$*+0(+*,)%$)+1$&,1,.)*"$<$)+$1%$

/*+#,;.$#(2,.,#'*%)%$%1$&,1,.)*"$GAH*+6$<$I%-%**"7$JKJKL4!
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Actuadores alternativos hidráulicos

!"#"#$%&'()*+,-.)&'/0$1/$-.2+-1&,/0$,&2-2)3&0!

!"#$%&'(%)"*+#$*"'%',-"#$#".$),#/"#,',-"#$0(+$&".-,+*'+.$+1$2"-,2,+.'"$

1,.+%1$+.$2"-,2,+.'"$3,*%'"*,"4$5+$(',1,6%.$+.$(.%$%2/1,%$-%*,+)%)$)+$

%/1,&%&,".+#7$ ,.&1(,)%#$ 280(,.%#$ 9+**%2,+.'%7$ *":;',&%$ <$ +0(,/"#$ )+$

2%.,/(1%&,;.$)+$2%'+*,%1+#4!

=>,#'+.$ -%*,"#$ ',/"#$ ),?+*+.'+#$ )+$ &".?,3(*%&,".+#$ )+$ %&'(%)"*+#$

*"'%',-"#7$0(+$,.&1(<+.@!

! A,B;.$ <$ &*+2%11+*%!$ +#'+$ +#$ +1$ ',/"$ 28#$ &"2C.$ )+$ %&'(%)"*$

*"'%',-"4$D".#,#'+$+.$(.$/,B;.$0(+$+.3*%.%$&".$(.%$&*+2%11+*%4$
=1$/,B;.$3,*%$+1$+E+$)+$#%1,)%$)+1$%&'(%)"*4$!

! F"*.,11"$#,.$?,.$<$&"*".%@$+#'+$',/"$)+$%&'(%)"*$*"'%',-"$+#$#,2,1%*$

%1$)+$/,B;.$<$&*+2%11+*%7$/+*"$(',1,6%$(.$'"*.,11"$#,.$?,.$+.$1(3%*$

)+$(.$/,B;.4$=1$'"*.,11"$#,.$?,.$+.3*%.%$&".$(.%$&"*".%7$0(+$3,*%$

+1$+E+$)+$#%1,)%$)+1$%&'(%)"*4!

! 5+&'"*$<$9(#,11"@$+#'+$',/"$)+$%&'(%)"*$*"'%',-"$(',1,6%$(.$#+&'"*7$

0(+$+#$(.$#+32+.'"$)+$(.$+.3*%.%E+4$=1$#+&'"*$+.3*%.%$&".$(.$

9(#,11"7$0(+$3,*%$+1$+E+$)+$#%1,)%$)+1$%&'(%)"*4!

! !+-%@$ +#'+$ ',/"$ )+$ %&'(%)"*$ *"'%',-"$ (',1,6%$ (.%$ 1+-%$ /%*%$
&".-+*',*$+1$2"-,2,+.'"$1,.+%1$+.$2"-,2,+.'"$3,*%'"*,"4$!%$1+-%$

+#'8$ &".+&'%)%$ %$ (.$ #+3(,)"*7$ 0(+$ 3,*%$ +1$ +E+$ )+$ #%1,)%$ )+1$

%&'(%)"*4!

!"#"4$%56.+6&0$1/$2-7-8&$1/6$-.2+-1&,$,&2-2)3&!

!%#$/*,.&,/%1+#$),2+.#,".+#$)+$(.$&,1,.)*"$#".$+1$),82+'*"$<$1%$&%**+*%7$

+.$&(%.'"$%1$),82+'*"$,.'+*."$1%$#+1+&&,;.$)+1$8*+%$,.'+*,"*$"$),82+'*"$

,.'+*."$)+1$&,1,.)*"$)+/+.)+$)+@$1%$?(+*6%$*+0(+*,)%$)+1$&,1,.)*"$<$)+$1%$

/*+#,;.$#(2,.,#'*%)%$%1$&,1,.)*"$GAH*+6$<$I%-%**"7$JKJKL4!
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Capítulo 4
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!
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!
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!
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!
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!

<&-.$+!
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!
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!"#"$%&'()*(+(,%-.%/0)*(,)12(.)3,%-.%4*02051-,'.6%7(-'805(*,6!

G35*/'#@ABABC#*5)*4%#D3'#'0-.0#0.5#&'4*$*'5-'0#D3'#%(,%4'5%5#'(#%4'*-'#

2*)&+3(*4.#%#$&'0*F5"#>#'(#)'$F0*-.#)'#%4'*-'#>#$&'0*F5#D3'#$.0''5#(.0#

%43,3(%).&'0# H&*5)%# 35%0# I354*.5'0# H+0*4%0# '5# (.0# 0*0-',%0#

2*)&+3(*4.0# ,F/*('0"# '5-&'# '0-%0# 0'# ,'54*.5%# D3'# J4.,$'50%# (%0#

/%&*%4*.5'0# )'# I(3K."# ,%5-*'5'# 35%# $&'0*F5# 4.50-%5-'"# %H0.&H'# (.0#

*,$%4-.0#>#$&.$.&4*.5%#$&'0*F5#>#I(3K.#)'#','&1'54*%L#@$:AAC:!

M0-.0#'(','5-.0#%$.&-%5#(%0#0*13*'5-'0#/'5-%K%0#%(#0*0-',%6!

! N.,$'50%4*F5#)'#(%0#/%&*%4*.5'0#)'#I(3K.6#%#/'4'0#(%#)',%5)%#

)'#I(3K.#'5#%(135.0#0*0-',%0#$3')'#'O4')'&#(%0#4%$%4*)%)'0#)'#

(.0#-%5D3'0#>#(%0#H.,H%0"#$%&%#'0-%0#0*-3%4*.5'0#'(#%43,3(%).&#

$3')'# H&*5)%&# )'# ,%5'&%# $&./*0*.5%(# '(# 4%3)%(# 5'4'0%&*."# >#

43%5).#-.).#'(#$&.4'0.#/3'(/'#%#(%#5.&,%(*)%)"#'(#%43,3(%).&#

0'#/3'(/'#%#(('5%&#)'#%4'*-'#@N%0-*((."#ABPQC:!
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Actuadores alternativos hidráulicos
!"# $%&%# '(# )*+,'-&.# )'(# /+0-%1.# 2*)&+3(*4.# 0'# $3')'# 4%(43(%&# )'# (%#

0*13*'5-'#,%5'&%6!

!

7.5)'8!

7#9#)*+,'-&.#)'(#4*(*5)&.:!

!"#$%&'(')*+,-./$01+-2')1&,/!

;<&'=# ># ?%/%&&.# @ABABC"# ,'54*.5%5# D3'# '0-.0# 0.5# 3-*(*=%).0# $%&%#

%43,3(%&#'(#(ED3*).#>#$.0-'&*.&,'5-'#03,*5*0-&%&(.#%(#0*0-',%#%#$&'0*F5:!

!"#"$%&'()*(+(,%-.%/0)*(,)12(.)3,%-.%4*02051-,'.6%7(-'805(*,6!

G35*/'#@ABABC#*5)*4%#D3'#'0-.0#0.5#&'4*$*'5-'0#D3'#%(,%4'5%5#'(#%4'*-'#

2*)&+3(*4.#%#$&'0*F5"#>#'(#)'$F0*-.#)'#%4'*-'#>#$&'0*F5#D3'#$.0''5#(.0#

%43,3(%).&'0# H&*5)%# 35%0# I354*.5'0# H+0*4%0# '5# (.0# 0*0-',%0#

2*)&+3(*4.0# ,F/*('0"# '5-&'# '0-%0# 0'# ,'54*.5%# D3'# J4.,$'50%# (%0#
/%&*%4*.5'0# )'# I(3K."# ,%5-*'5'# 35%# $&'0*F5# 4.50-%5-'"# %H0.&H'# (.0#

*,$%4-.0#>#$&.$.&4*.5%#$&'0*F5#>#I(3K.#)'#','&1'54*%L#@$:AAC:!

M0-.0#'(','5-.0#%$.&-%5#(%0#0*13*'5-'0#/'5-%K%0#%(#0*0-',%6!

! N.,$'50%4*F5#)'#(%0#/%&*%4*.5'0#)'#I(3K.6#%#/'4'0#(%#)',%5)%#

)'#I(3K.#'5#%(135.0#0*0-',%0#$3')'#'O4')'&#(%0#4%$%4*)%)'0#)'#

(.0#-%5D3'0#>#(%0#H.,H%0"#$%&%#'0-%0#0*-3%4*.5'0#'(#%43,3(%).&#

$3')'# H&*5)%&# )'# ,%5'&%# $&./*0*.5%(# '(# 4%3)%(# 5'4'0%&*."# >#

43%5).#-.).#'(#$&.4'0.#/3'(/'#%#(%#5.&,%(*)%)"#'(#%43,3(%).&#

0'#/3'(/'#%#(('5%&#)'#%4'*-'#@N%0-*((."#ABPQC:!



!"#"$% &'()*(+,% -.% /01.2,0+2310.24+% -.% 5)*1*(3-+6.,%

70-6'*(0)+,!

!"#"$ #%"&'("#$ &)*$ +,&+-&)*$ +)##%*.)/0'%/1%*$ ."#"$ 0'2%/*')/"#$ &)*$

"+-2-&"0)#%*$ 3'0#,-&'+)*4$ %*$ '2.)#1"/1%$ 1)2"#$ %/$ +)/*'0%#"+'5/$ &"$

+&"*'6'+"+'5/$0%$%*1%$1'.)$0%$%&%2%/1)*4$&"$+-"&$%*$&"$*'7-'%/1%8!

"9! :+-2-&"0)#$ 0%$ +"#7"8$ %*1,/$ +)2.-%*1)*$ .)#$ -/$ +'&'/0#)$ +)/$

.'*15/4$ *);#%$ %*1%$ <.'*15/9$ "+1="$ %&$ .%*)$ >4$ 0'+3)$ .%*)$ %*$

+)/*1"/1%$?$.)#$%*"$#"(5/$%*1%$"+-2-&"0)#$.%#2'1%$-/"$.#%*'5/$

+)/*1"/1%$0-#"/1%$&"$0%*+"#7"$<!@#%($?$A"B"##)4$CDCD9E!
F"$.#%*'5/$*%$%G.#%*"$.)#$&"$%+-"+'5/8!

.$H$>I:.!

0)/0%J$:.$%*$%&$,#%"$0%&$.'*15/$?$/)$0%.%/0%$0%$&"$.)*'+'5/$0%&$

.'*15/E$!

K/$ &"$ +)/*1#-++'5/$ 0%$ 2"L-'/"#'"*$ %*1)*$ "+-2-&"0)#%*$ *%$

-1'&'("/$2-?$.)+)$0%;'0)$"$*-$7#"/$B)&-2%/$?$"$&"$/%+%*'0"0$0%$

2"/1%/%#&)*$*'%2.#%$%/$ &"$.)*'+'5/$B%#1'+"&$ <!@#%($?$A"B"##)4$

CDCD9!

!"#$%&'()!
5)*1*(3-+6%-.%)3683!

!
M-%/1%8$<!@#%($?$A"B"##)4$CDCD9E!

!"#$%&'()!
!"#$%&'()*+&,-%,.(',/(0*()*"&%',-%,1.23"!

!
!"#$%#&'()*+%,--./'01234!

! 5*$%,#$#' -*' 67#+,8$' 9.$+%*$%#&' -.+' *9":"-*;.7#+' 9.:6#$+*$'

-*+' <*7,*9,.$#+' ;#' 67#+,8$' ="#' +#' 67.;"9#$' #$' #-' +,+%#:*'

+":,$,+%7*$;.' 67#+,8$' *;,9,.$*-' >' *?+.7?,#$;.' #-' #@9#+.' ;#'

67#+,8$/'+#AB$'+#'7#=",#7*'()*+%,--./'01234C!

! D:.7%,A"*9,8$&'E.+'9*:?,.+'7#6#$%,$.+';#'9*7A*'6"#;#$'

.9*+,.$*7'+.?7#9*7A*+';#'67#+,8$'#$'#-'+,+%#:*C'F-'

*9":"-*;.7'G"$9,.$*'9.:.'"$'*:.7%,A"*;.7'7#9,?,#$;.'#-'
*9#,%#';#'-*'+.?7#9*7A*'>';#HI$;.-.'+*-,7'"$*'<#J'6*+*;*'-*'

+.?7#9*7A*'()*+%,--./'01234C!

!
!"#$%&'(*!
4#"05*62()*+&!

!
!"#$%#&'()*+%,--./'01234!
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!"#"$% &'()*(+,% -.% /01.2,0+2310.24+% -.% 5)*1*(3-+6.,%

70-6'*(0)+,!

!"#"$ #%"&'("#$ &)*$ +,&+-&)*$ +)##%*.)/0'%/1%*$ ."#"$ 0'2%/*')/"#$ &)*$

"+-2-&"0)#%*$ 3'0#,-&'+)*4$ %*$ '2.)#1"/1%$ 1)2"#$ %/$ +)/*'0%#"+'5/$ &"$

+&"*'6'+"+'5/$0%$%*1%$1'.)$0%$%&%2%/1)*4$&"$+-"&$%*$&"$*'7-'%/1%8!

"9! :+-2-&"0)#$ 0%$ +"#7"8$ %*1,/$ +)2.-%*1)*$ .)#$ -/$ +'&'/0#)$ +)/$

.'*15/4$ *);#%$ %*1%$ <.'*15/9$ "+1="$ %&$ .%*)$ >4$ 0'+3)$ .%*)$ %*$

+)/*1"/1%$?$.)#$%*"$#"(5/$%*1%$"+-2-&"0)#$.%#2'1%$-/"$.#%*'5/$

+)/*1"/1%$0-#"/1%$&"$0%*+"#7"$<!@#%($?$A"B"##)4$CDCD9E!
F"$.#%*'5/$*%$%G.#%*"$.)#$&"$%+-"+'5/8!

.$H$>I:.!

0)/0%J$:.$%*$%&$,#%"$0%&$.'*15/$?$/)$0%.%/0%$0%$&"$.)*'+'5/$0%&$

.'*15/E$!

K/$ &"$ +)/*1#-++'5/$ 0%$ 2"L-'/"#'"*$ %*1)*$ "+-2-&"0)#%*$ *%$

-1'&'("/$2-?$.)+)$0%;'0)$"$*-$7#"/$B)&-2%/$?$"$&"$/%+%*'0"0$0%$

2"/1%/%#&)*$*'%2.#%$%/$ &"$.)*'+'5/$B%#1'+"&$ <!@#%($?$A"B"##)4$

CDCD9!

!"#$%&'()!
5)*1*(3-+6%-.%)3683!

!
M-%/1%8$<!@#%($?$A"B"##)4$CDCD9E!

!"#$%&'()!
!"#$%&'()*+&,-%,.(',/(0*()*"&%',-%,1.23"!

!
!"#$%#&'()*+%,--./'01234!

! 5*$%,#$#' -*' 67#+,8$' 9.$+%*$%#&' -.+' *9":"-*;.7#+' 9.:6#$+*$'

-*+' <*7,*9,.$#+' ;#' 67#+,8$' ="#' +#' 67.;"9#$' #$' #-' +,+%#:*'

+":,$,+%7*$;.' 67#+,8$' *;,9,.$*-' >' *?+.7?,#$;.' #-' #@9#+.' ;#'

67#+,8$/'+#AB$'+#'7#=",#7*'()*+%,--./'01234C!

! D:.7%,A"*9,8$&'E.+'9*:?,.+'7#6#$%,$.+';#'9*7A*'6"#;#$'

.9*+,.$*7'+.?7#9*7A*+';#'67#+,8$'#$'#-'+,+%#:*C'F-'

*9":"-*;.7'G"$9,.$*'9.:.'"$'*:.7%,A"*;.7'7#9,?,#$;.'#-'
*9#,%#';#'-*'+.?7#9*7A*'>';#HI$;.-.'+*-,7'"$*'<#J'6*+*;*'-*'

+.?7#9*7A*'()*+%,--./'01234C!

!
!"#$%&'(*!
4#"05*62()*+&!

!
!"#$%#&'()*+%,--./'01234!



132

Capítulo 5

!
!"! #$%&'&()*+,#*-#'&-((-.#/0,-1#2#3)4),,+#56767"#'-8%9+8)8#:&-#

-(#;9<=>8#-<=?#%),@)*+#;+,#()#)%%9>8#*-(#,-<+,=-A#;+,#-<=)#,)1>8#

()#;,-<9>8#-8#-(# %9(98*,+# 4)#)# *-;-8*-,#*-# ()#*-B+,')%9>8#*-(#

'&-((-C#D#()#-E;,-<9>8#49-8-#*)*)#;+,.!

!
! F+8*-.#!

G,#H#%),@)#*-<),,+(()*)#;+,#-(#,-<+,=-#I3J#!

K%,#H#%+-B9%9-8=-#*-#,9@9*-1#*-(#,-<+,=-#I3L'J#!

E%'#H#*-B+,')%9>8#*-(#,-<+,=-#I'J#!

G#;,#H#B&-,1)#*-#;,-=-8<)*+#*-(#,-<+,=-#I3J#!

M(#,-<+,=-#;&-*-#<-,#%)(%&()*+#)#;),=9,#*-#()<#;,-<9+8-<#'?E9')#2#

'N89')#-8#-(#%9(98*,+C!

!
O+,,-<;+8*9-8=-'-8=-#-(#4+(&'-8#'?E9'+#*-(#(N:&9*+#)%&'&()*+#<-,?.!

!
!
!
!
!
!
!
!
!

!"#$%&'()!
!"#$#%&'()*'+*$#+%%+!

!
!"#$%#&'()*+#,'-'./0/++12'34345!

65! 76"8"9/:1+':#';/<&'=1<'/6"8"9/:1+#<':#';/<'<#'"%>9>,/$'6/:/'

:?/'61$'8/-1+'@+#6"#$6>/';+/6>/<'/'<"'A16/'618A9#B>:/:'-'A1+'9/'

6/A/6>:/:':#'A1:#+'8/$%#$#+'A+#<>1$#<'/9%/<'(C/<%/'34'D)/5'

()*+#,'-'./0/++12'34345E!

F9';/<'618A+>8>:1'<#'<#A/+/':#9'9?G">:1':#'%+/H/B1'/'%+/0*<':#'"$'

A><%I$2'"$/'8#8H+/$/2'1'H19</':#';18/2'-';#$#+/98#$%#'<#'"%>9>,/'

#9'$>%+I;#$1'6181';/<2'-/'G"#'#<%#'#<'6/A/,':#'A+1%#;#+'9/<'A/+%#<'
8#%J9>6/<':#'9/'61++1<>I$2'61$%+>H"-#$:1'/'9/':"+/6>I$':#9'%>#8A1':#'

9/<'A/+%#<':#9'/6"8"9/:1+E'!

)1+'91'6"/92'!

!
K1$:#L!

A4'M'A+#<>I$'>$>6>/9'(AN6/+;/5'O)/P'!

A8JQ'M'A+#<>I$'8JQ>8/'O)/P'!
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!"#$%&'()!
!"#$#%&'()*'+*$#+%%+!

!
!"#$%#&'()*+#,'-'./0/++12'34345!

65! 76"8"9/:1+':#';/<&'=1<'/6"8"9/:1+#<':#';/<'<#'"%>9>,/$'6/:/'

:?/'61$'8/-1+'@+#6"#$6>/';+/6>/<'/'<"'A16/'618A9#B>:/:'-'A1+'9/'

6/A/6>:/:':#'A1:#+'8/$%#$#+'A+#<>1$#<'/9%/<'(C/<%/'34'D)/5'

()*+#,'-'./0/++12'34345E!

F9';/<'618A+>8>:1'<#'<#A/+/':#9'9?G">:1':#'%+/H/B1'/'%+/0*<':#'"$'

A><%I$2'"$/'8#8H+/$/2'1'H19</':#';18/2'-';#$#+/98#$%#'<#'"%>9>,/'

#9'$>%+I;#$1'6181';/<2'-/'G"#'#<%#'#<'6/A/,':#'A+1%#;#+'9/<'A/+%#<'
8#%J9>6/<':#'9/'61++1<>I$2'61$%+>H"-#$:1'/'9/':"+/6>I$':#9'%>#8A1':#'

9/<'A/+%#<':#9'/6"8"9/:1+E'!

)1+'91'6"/92'!

!
K1$:#L!

A4'M'A+#<>I$'>$>6>/9'(AN6/+;/5'O)/P'!

A8JQ'M'A+#<>I$'8JQ>8/'O)/P'!
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Capítulo 5

!"#$%&!"'&"(&)*+,"!+&-"*.+/0%1.0,+2!

!

!"#$%&'()!
!"#$#%&'()*'+*,&-!

!
34"%-"5& !
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!
!
!
!

!

!

!"#$%&'()*!

!+,-&+%(.)/'0()1+2,3&'+-(.)04)05&+#(.)20)-(4.%,&--+64!

!

!

!

!

!

!

!

!

!

!

!

!

Circuitos Oleo hidráulicos
en equipos de construcción

!"#$%&'()*
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Capítulo 5

!"#$%&'(!)"*+*,%-*-!-#./+-*0!&$1',!(%-*+2,!(+&%-*+*
/+3'!"+$!+*&.*(%"-#$'((!)"!

!

,45*6789:45*;6*<4=5>?8<<9@=*A4;6?=45*;6:6=;6=*6=*B?C=*A6;9;C*;6*

D45*<9?<89>45*4D64E9;?F8D9<45*:C?C*?6CD9GC?*585*H8=<94=65I*.5>45*<9?<89>45*

8>9D9GC=*DC*H86?GC*;6D*HD89;4*:?658?9GC;4*:C?C*A4J6?*<4A:4=6=>65*<4A4*

<9D9=;?45K*A4>4?65* L* M4AMC5K* D4* 786* :6?A9>6* C* DC5*AF789=C5* ?6CD9GC?*

>C?6C5*;6*B?C=* :4>6=<9C*<4=*:?6<959@=*L* <4=>?4DI*24?* D4*786K*6=*65>C*

56<<9@=K* 56* 6N:D4?C* D4* ?6H6?9;4* C* D45* <9?<89>45* 4D64E9;?C8D9<45* L*

CMC?<C=;4*585*<4A:4=6=>65*:?9=<9:CD65K*:?9=<9:945*;6*H8=<94=CA96=>4K*

>9:45*;6*<9?<89>45*L*C:D9<C<94=65I!

!"#$ %&'()*+,-.)&'+($ *+$ (+/0,)*-*$ +'$ +1$ *)(+2&$ *+$ 0'$ ()(3+4-$
5)*,601).&!

,45* 595>6AC5* E9;?F8D9<45* 56* EC=* <4=H9B8?C;4* ;6* >CD* AC=6?C* 786* 56*

>4A6=* DC5*:?6J9594=65*=6<65C?9C5*:C?C*J6DC?*:4?* DC* 56B8?9;C;*;6*585*

4:6?C?945* L* 858C?945K* 59=* 6AMC?B4K* CD* 56?* 595>6AC5* <4A:865>45* :4?*

;9H6?6=>65* :C?>65*A6<F=9<C5K* 6DO<>?9<C5* L* 6D6<>?4* =68AF>9<C5* :86;6=*

:?656=>C?* <96?>45* =9J6D65* ;6* 9=56B8?9;C;I* .=* 65>45* 595>6AC5* 6N95>6=*

6D6A6=>45*C*CD>C5*>6A:6?C>8?C5*<4A4*C<69>6K*CD>C5*:?6594=65*L*<C?BC5*

:65C;C5I*24?*D4*786*<4=J96=6*?6CD9GC?*8=*:?4>4<4D4*;6*56B8?9;C;*:C?C*

6D*AC=6P4*56B8?4*;6*65>45*595>6AC5*Q(C5>9DD4K*RSTUVI!

&6=>?4* ;6* DC5* <4=59;6?C<94=65* ;6* 56B8?9;C;* C* =9J6D* B6=6?CD* 56*
A6=<94=C=*DC5*59B896=>65W!

! 2?4<6;9A96=>45*;6*-6B8?9;C;*X6=6?CD65*!

0CL*JC?945*:?4<6;9A96=>45*B6=6?CD65*;6*56B8?9;C;*786*;6M6=*56B89?56*

C=>65*;6*>?CMCPC?*<4=*<8CD7896?*595>6AC*E9;?F8D9<4*A@J9DI*!

TI*2C?6*DC*AF789=C*L*<4D4<C?D6*8=C*6>9786>CI*!

!"# $%&'()*+# &# ,*-*+# %&.# /01%)0)23&.# 4# ,%&'()*+# %*.# +()5*.# &#

6*5)2*."#!

7"#8%/9/)#%*#1+)./:2#)2#)%#./.3)0*#;/5+<(%/6&"!

="#>&%9)+#*#1&2)+#)2#?(26/&2*0/)23&#)%#./.3)0*#5).1(@.#5)#%*.#

+)1*+*6/&2)."!

! A*+)#%*#B<'(/2*#4#C&%&6*+%)#(2*#D3/'()3*E#)F/.3)#(2*#.)+/)#5)#

1+&6)5/0/)23&.# G)2)+*%).# 5)# 1*+*5*# 5)# %*# 0<'(/2*# '()# .)#

5),)2#.)G(/+# 6(*25&#.)# ).3<#1+)1*+*25&#1*+*#5*+# .)+9/6/&#*%#

./.3)0*#;/5+<(%/6&"#H/#).3<#)2#)%#6*01&I#1&2G*#%*#0<'(/2*#)2#
3)++)2&# ;&+/J&23*%I# *1*+3*5*# 5)# 0<'(/2*.# )2# &1)+*6/:2# 4# 5)#

1)+.&2*%"#863/9)# )%# ?+)2&# 5)# ).3*6/&2*0/)23&I# 4# %()G&# ,*-)# &#

,%&'())# %&.# /01%)0)23&.# 4# %&.# ).3*,/%/J*5&+)."# K)3)2G*# %*#

0<'(/2*# 4# 6&2)63)# %*# 3+*,*# 5)# %*# 3+*2.0/./:2"# L()G&I# 1&2G*#

+:3(%&.#)2#%*#0<'(/2*#1*+*#*9/.*+#'()#%*#0<'(/2*#).3<#./)25&#

*3)25/5*"#M&#.)#&%9/5)#5)#).3)#1*.&#6+N3/6&"#D%# %(G*+#1+)?)+/5&#

1*+*# 6&%&6*+# )%# +:3(%&# ).# )2# )%# 9&%*23)# &# )2# %*.# 1*%*26*.# 5)#

5/+)66/:2"!

! A+&6)5/0/)23&# 5)# $%&'()&E# L&.# 1+&6)5/0/)23&.# 5)# ,%&'()&#
9*+/*+<2# 5)# (2*# 0<'(/2*# *# %*# &3+*# 4# 5)1)25)2# 5)# %&.#

6&01&2)23).# )2# 1*+3/6(%*+# '()# +)'(/)+*2# .)+9/6/&"# O2*# +)G%*#

G)2)+*%# ).# '()# ./)01+)# .)# 5),)2# ,%&'()*+# %*.# +()5*.# &# %*.#

6*5)2*.I#1*+*#/01)5/+#)%#0&9/0/)23&#5)#*9*26)#&#5)#+)3+&6).&"#

L&.# /01%)0)23&.# ./)01+)# .)# 5),)2# ,%&'()*+# 6&2# 1/)J*.# 5)#

0*5)+*I#2(26*#(3/%/6)#1/)J*.#5)#6)0)23&#&#6&26+)3&"#>)+/?/'()#4#

*.)GP+).)# 5)# '()# )%# 0*3)+/*%# '()# (.*# 1*+*# ,%&'()*+# .)*#

.(?/6/)23)# 1*+*# .&1&+3*+# %*# 6*+G*# 4# 5)# '()# ).3@# 6&%&6*5&#

?/+0)0)23)"#8%G(2*.#0<'(/2*.#).3<2#)'(/1*5*.#6&2#)'(/1&#5)#

,%&'()&#).1)6/*%I#1&+#)-)01%&I#*%G(2&.#6*+G*5&+).#5)#+()5*.#
+)'(/)+)2# ,%&'()*+# %*# -(23*# 5)# *+3/6(%*6/:2"# D.3*.# 0<'(/2*.#
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!"# $%&'()*+# &# ,*-*+# %&.# /01%)0)23&.# 4# ,%&'()*+# %*.# +()5*.# &#

6*5)2*."#!

7"#8%/9/)#%*#1+)./:2#)2#)%#./.3)0*#;/5+<(%/6&"!

="#>&%9)+#*#1&2)+#)2#?(26/&2*0/)23&#)%#./.3)0*#5).1(@.#5)#%*.#

+)1*+*6/&2)."!

! A*+)#%*#B<'(/2*#4#C&%&6*+%)#(2*#D3/'()3*E#)F/.3)#(2*#.)+/)#5)#

1+&6)5/0/)23&.# G)2)+*%).# 5)# 1*+*5*# 5)# %*# 0<'(/2*# '()# .)#

5),)2#.)G(/+# 6(*25&#.)# ).3<#1+)1*+*25&#1*+*#5*+# .)+9/6/&#*%#

./.3)0*#;/5+<(%/6&"#H/#).3<#)2#)%#6*01&I#1&2G*#%*#0<'(/2*#)2#
3)++)2&# ;&+/J&23*%I# *1*+3*5*# 5)# 0<'(/2*.# )2# &1)+*6/:2# 4# 5)#

1)+.&2*%"#863/9)# )%# ?+)2&# 5)# ).3*6/&2*0/)23&I# 4# %()G&# ,*-)# &#

,%&'())# %&.# /01%)0)23&.# 4# %&.# ).3*,/%/J*5&+)."# K)3)2G*# %*#

0<'(/2*# 4# 6&2)63)# %*# 3+*,*# 5)# %*# 3+*2.0/./:2"# L()G&I# 1&2G*#

+:3(%&.#)2#%*#0<'(/2*#1*+*#*9/.*+#'()#%*#0<'(/2*#).3<#./)25&#

*3)25/5*"#M&#.)#&%9/5)#5)#).3)#1*.&#6+N3/6&"#D%# %(G*+#1+)?)+/5&#

1*+*# 6&%&6*+# )%# +:3(%&# ).# )2# )%# 9&%*23)# &# )2# %*.# 1*%*26*.# 5)#

5/+)66/:2"!

! A+&6)5/0/)23&# 5)# $%&'()&E# L&.# 1+&6)5/0/)23&.# 5)# ,%&'()&#
9*+/*+<2# 5)# (2*# 0<'(/2*# *# %*# &3+*# 4# 5)1)25)2# 5)# %&.#

6&01&2)23).# )2# 1*+3/6(%*+# '()# +)'(/)+*2# .)+9/6/&"# O2*# +)G%*#

G)2)+*%# ).# '()# ./)01+)# .)# 5),)2# ,%&'()*+# %*.# +()5*.# &# %*.#

6*5)2*.I#1*+*#/01)5/+#)%#0&9/0/)23&#5)#*9*26)#&#5)#+)3+&6).&"#

L&.# /01%)0)23&.# ./)01+)# .)# 5),)2# ,%&'()*+# 6&2# 1/)J*.# 5)#

0*5)+*I#2(26*#(3/%/6)#1/)J*.#5)#6)0)23&#&#6&26+)3&"#>)+/?/'()#4#

*.)GP+).)# 5)# '()# )%# 0*3)+/*%# '()# (.*# 1*+*# ,%&'()*+# .)*#

.(?/6/)23)# 1*+*# .&1&+3*+# %*# 6*+G*# 4# 5)# '()# ).3@# 6&%&6*5&#

?/+0)0)23)"#8%G(2*.#0<'(/2*.#).3<2#)'(/1*5*.#6&2#)'(/1&#5)#

,%&'()&#).1)6/*%I#1&+#)-)01%&I#*%G(2&.#6*+G*5&+).#5)#+()5*.#
+)'(/)+)2# ,%&'()*+# %*# -(23*# 5)# *+3/6(%*6/:2"# D.3*.# 0<'(/2*.#
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Capítulo 5

!"#$#$% &'$% ($% )'*'+,#% #)*#&"-.% *-+-% #),#% /"$0% 1-)%

+#,+'#2&-!-3'+-)%&-+4-3'+-)%5%',+-)%678("$-)%,"#$#$%)'*'+,#)%

#)*#&"-.#)%*-+-%)'),#$#+%#.%9-),"3'+%3#.%&-+4-3'+%*-+-%&"#+,-)%

,-+#-)%3#%)#+!"&"'0%:)% "6*'+,-$,#%!#+"/"&-+% )"% #$%#.%6-$(-.% 3#%

()(-+"'%3#%.-%6-8("$-%-%.-%8(#%)#%.#%!-%-%3-+%)#+!"&"'%#2"),#%($%

6;,'3'%#$%*-+,"&(.-+%*-+-%#.%*+'&#3"6"#$,'%3#%9.'8(#'0!

! <."!"#%.-%=+#)">$%#$%#.%?"),#6-%@"3+7(."&'A%1-%*+#)">$%B"3+7(."&-%

3#.% )"),#6-% )"#6*+#% )#% 3#9#% -."!"-+% -$,#)% 3#% 3-+% )#+!"&"'% -.%

)"),#6-%B"3+7(."&'0%:.%-&#",#%B"3+7(."&'% *(#3#%)#+% ($% *+'5#&,".%
6'+,C/#+'%)"%#2*.',-%($-%.C$#-%*+#)(+"D-3-0!

!"#"#$%&'&()*&+,$-.$/0.1&+,2!

:),#%*+'&#3"6"#$,'%&'$)"),#%#$%8(#%3#)*(;)%3#%9-E-+%'%9.'8(#-+% .')%

"6*.#6#$,')F%,'3-)%.-)%*-.-$&-)%3#%&'$,+'.%B"3+7(."&'%)#%3#9#$%*-)-+%

*'+% ,'3-)% .-)% *')"&"'$#)% *')"9.#)0% :),'% -)#4(+-+7% 8(#% )#% -."!"#% .-%

*+#)">$%#$% .')%&"."$3+')%5% #$% .-)% .C$#-)0%</.'E#% .-% ,-*-%3#% ..#$-3'%3#.%

,-$8(#%B"3+7(."&'%5%*(+4(#%#.%-&(6(.-3'+%)"%#.%)"),#6-%3#%.-%678("$-%

8(#%#),7%-,#$3"#$3'%#),7%#8("*-3'%&'$%($'0%1')%-&(6(.-3'+#)%3#%.')%

)"),#6-)%3#%/+#$'%5%3#%3"+#&&">$%)#%*(#3#$%*(+4-+%9'69#-$3'%#.%*#3-.%
3#%/+#$'%'%4"+-$3'%#.%!'.-$,#%3#%3"+#&&">$%!-+"-)%!#&#)0!

!"#"34.0&5&*)*&6,.1$-.7$/8.0(6$-.$*)09)$:$),(&$*);&()*&+,2$!

:.%'9E#,"!'%3#%#),-%!#+"/"&-&">$%#)%-)#4(+-+%8(#%#.%*(#+,'%3#%&-+4-%3#.%

)"),#6-%B"3+7(."&'%#),;%/($&"'$-$3'%&'++#&,-6#$,#%5%#.%*+'&#3"6"#$,'%

#)%#.%)"4("#$,#A!

! G'6*+'9-+%.-%*+#)">$%3#%&-+4-A!H#3"+%.-%*+#)">$%#$%#.%*(#+,'%3#%

&-+4-%&'$%($%6-$>6#,+'0%1-%*+#)">$%3#9#%)#+%"4(-.%'%)(*#+"'+%

-%.-%*+#)">$%$'6"$-.%3#.%)"),#6-0!

! !"#$%"&'%( )*( +',-'*( -)( +'%.'/!0)-1%( )*( +',-'*( -)( 2*,1-"( 3,)(

14.%)5'('*(5156)#'(-)5-)(*'(&"#&'7(8*(+',-'*(-)&)(5)%(1.,'*("(

5,$)%1"%('*(+',-'*(4"#14'*(-)(*'(&"#&'7!

! !"#$%"&'%(*'(6)#$)%'6,%'(-)*('+)16)/!0)-1%(*'(6)#$)%'6,%'(-)*(

'+)16)()4()*($,)%6"(-)(+'%.'7(9'(6)#$)%'6,%'(-)&)()56'%(-)46%"(

-)*(%'4."(-)("$)%'+1:4(%)+"#)4-'-"($'%'()*('+)16)7!

;"%( "6%"( *'-"<( $'%'( *'( =)%121+'+1:4( '461( +'=16'+1:4<( )*( "&>)61="( )5(

>,56'#)46)( '5).,%'%( 3,)( 4"( 5)( $%"-,?+'( +'=16'+1:4( )4( *'( &"#&'(

@1-%A,*1+'<(B()*($%"+)-1#1)46"()5()*(51.,1)46)/!

! !"#$%"&'%(*'('*6,%'(-)(5,++1:4/!0)-1%(*'('*6,%'(-)(5,++1:4(-)(*'(

&"#&'7( 9'( '*6,%'( -)( 5,++1:4( -)&)( 5)%( 142)%1"%( '( *'( '*6,%'( -)(

5,++1:4(#AC1#'($)%#161-'($"%(*'(&"#&'7!

! !"#$%"&'%(*'($%)51:4(-)()46%'-'/!0)-1%(*'($%)51:4()4(*'()46%'-'(

-)(*'(&"#&'7(9'($%)51:4(-)()46%'-'(-)&)(5)%(1.,'*("(5,$)%1"%('(

*'($%)51:4(-)(='$"%(-)*('+)16)7!

! !"#$%"&'%()*()56'-"(-)*(21*6%"(-)()46%'-'/!D45$)++1"4'%()*(21*6%"(

-)()46%'-'(-)(*'(&"#&'($'%'(=)%121+'%(3,)(4"()56E("&56%,1-"7(F4(

21*6%"("&56%,1-"($,)-)(%)56%14.1%()*( 2*,>"(-)('+)16)('( *'(&"#&'(B(
$%"="+'%(+'=16'+1:47!

!"#$ %&'()*+,-.)&'+($ *+$ -/&,,&$ *+$ +'+,01-$ +'$ +2$ *)(+3&$ *+$ 4'$
()(5+6-$/)*,742).&!

8*('@"%%"(-)()4)%.G'()4(,4(-15)H"(-)(,4(5156)#'(@1-%A,*1+"()5(,4(6)#'(

#,B( 1#$"%6'46)<( B'( 3,)( -)( )56"( -)$)4-)%A( -)( 3,)( )*( $%"B)+6"( 5)'(

2'+61&*)( "( 4"( )+"4:#1+'#)46)7( 85( $"%( )56"<( 3,)( %)5,*6'( 1#$"%6'46)(

+"4"+)%(+,A*)5(5"4(*'5(+"451-)%'+1"4)5(4)+)5'%1'5($'%'(*".%'%(,4'('*6'(

)21+1)4+1'( +"4( )*( #'B"%( '@"%%"( )4( )*( -15)H"7( I( +"4614,'+1:4<( 5)(

#)4+1"4'4(*'5(#A5(%)*)='46)5<(5).J4(I)-"(KLMNOP/!
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! !"#$%"&'%( )*( +',-'*( -)( +'%.'/!0)-1%( )*( +',-'*( -)( 2*,1-"( 3,)(

14.%)5'('*(5156)#'(-)5-)(*'(&"#&'7(8*(+',-'*(-)&)(5)%(1.,'*("(

5,$)%1"%('*(+',-'*(4"#14'*(-)(*'(&"#&'7!

! !"#$%"&'%(*'(6)#$)%'6,%'(-)*('+)16)/!0)-1%(*'(6)#$)%'6,%'(-)*(

'+)16)()4()*($,)%6"(-)(+'%.'7(9'(6)#$)%'6,%'(-)&)()56'%(-)46%"(

-)*(%'4."(-)("$)%'+1:4(%)+"#)4-'-"($'%'()*('+)16)7!

;"%( "6%"( *'-"<( $'%'( *'( =)%121+'+1:4( '461( +'=16'+1:4<( )*( "&>)61="( )5(

>,56'#)46)( '5).,%'%( 3,)( 4"( 5)( $%"-,?+'( +'=16'+1:4( )4( *'( &"#&'(

@1-%A,*1+'<(B()*($%"+)-1#1)46"()5()*(51.,1)46)/!

! !"#$%"&'%(*'('*6,%'(-)(5,++1:4/!0)-1%(*'('*6,%'(-)(5,++1:4(-)(*'(

&"#&'7( 9'( '*6,%'( -)( 5,++1:4( -)&)( 5)%( 142)%1"%( '( *'( '*6,%'( -)(

5,++1:4(#AC1#'($)%#161-'($"%(*'(&"#&'7!

! !"#$%"&'%(*'($%)51:4(-)()46%'-'/!0)-1%(*'($%)51:4()4(*'()46%'-'(

-)(*'(&"#&'7(9'($%)51:4(-)()46%'-'(-)&)(5)%(1.,'*("(5,$)%1"%('(

*'($%)51:4(-)(='$"%(-)*('+)16)7!

! !"#$%"&'%()*()56'-"(-)*(21*6%"(-)()46%'-'/!D45$)++1"4'%()*(21*6%"(

-)()46%'-'(-)(*'(&"#&'($'%'(=)%121+'%(3,)(4"()56E("&56%,1-"7(F4(

21*6%"("&56%,1-"($,)-)(%)56%14.1%()*( 2*,>"(-)('+)16)('( *'(&"#&'(B(
$%"="+'%(+'=16'+1:47!

!"#$ %&'()*+,-.)&'+($ *+$ -/&,,&$ *+$ +'+,01-$ +'$ +2$ *)(+3&$ *+$ 4'$
()(5+6-$/)*,742).&!

8*('@"%%"(-)()4)%.G'()4(,4(-15)H"(-)(,4(5156)#'(@1-%A,*1+"()5(,4(6)#'(

#,B( 1#$"%6'46)<( B'( 3,)( -)( )56"( -)$)4-)%A( -)( 3,)( )*( $%"B)+6"( 5)'(

2'+61&*)( "( 4"( )+"4:#1+'#)46)7( 85( $"%( )56"<( 3,)( %)5,*6'( 1#$"%6'46)(

+"4"+)%(+,A*)5(5"4(*'5(+"451-)%'+1"4)5(4)+)5'%1'5($'%'(*".%'%(,4'('*6'(

)21+1)4+1'( +"4( )*( #'B"%( '@"%%"( )4( )*( -15)H"7( I( +"4614,'+1:4<( 5)(

#)4+1"4'4(*'5(#A5(%)*)='46)5<(5).J4(I)-"(KLMNOP/!
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! !"#"$$%&'()*$&+,&'"'-".*/"*(#-(*"0%$%"'$%(*"'")12-%$(3!

! 4-%#%5()*6&+6(.*/"*-(+(7&*(/"$8(/&*,()(*#(*(,#%$($%9'3!

! 4-%#%5()*+&-&)".*/"*(#-(*"0%$%"'$%(3!

! 4-%#%5()*:()%(/&)".*/"*0)"$8"'$%(*,()(*$&'-)&#()*#(*:"#&$%/(/*

/"*#(*6&+6(3!

! ;%'%+%5()*#(.*,2)/%/(.*/"*$()1(*"'*"#*.%.-"+(3!

! 4-%#%5()*-86")<(.*/"*8'*-(+(7&*(/"$8(/&3!

! 4-%#%5()*:=#:8#(.*/"*(#-(*$(#%/(/3!

! >'$#8%)*8'*0%#-)&*"'*"#*.%.-"+(*,()(*,)&-"1")*#&.*$&+,&'"'-".*
/"#*.%.-"+(*/"*#(*$&'-(+%'($%9'3!

! ?"(#%5()* 8'* +('-"'%+%"'-&* )"18#()* /"#* .%.-"+(* ,()(*

(."18)()*.8*"0%$%"'$%(3!

! @,")()*"#*.%.-"+(*(*#(*,)".%9'*A*$(8/(#*'"$".()%&.3!

! B:%-()*#(*.&6)"$()1(*/"#*.%.-"+(3!

! 4-%#%5()* ,)=$-%$(.* /"* (C&))&* /"* "'")1<(D* $&+&* (,(1()* #(*

6&+6(*$8('/&*'&*."*'"$".%-(3!

!"#"$%&'()*+,*%-'%./*%0120*%3.'%*))41/*%./%(151%*)6.*-1+!

E(*/".$()1(*/"*8'(*6&+6(*F8"*($$%&'(*8'*.&#&*($-8(/&)*"'*8'*.%.-"+(*
C%/)=8#%$&* ."* )"0%")"* (#* $(8/(#* F8"* #(* 6&+6(* "'-)"1(* (#* ($-8(/&)3* B#*

$(8/(#*".*#(*$('-%/(/*/"*0#8%/&*F8"*,(.(*,&)*8'*,8'-&*/"-")+%'(/&*"'*

8'(*8'%/(/*/"*-%"+,&3*B'*".-"*$(.&D*"#*,8'-&*/"-")+%'(/&*".*#(*"'-)(/(*

/"#*($-8(/&)*GHC8$C8$(*A*?&/(.D*IJIJK3!

E(.*0&)+8#(.*(.&$%(/(.*(*#(*/".$()1(*/"*8'(*6&+6(*F8"*($$%&'(*8'*

.&#&*($-8(/&)*:%"'"'*/(/&*,&)*#&*.%18%"'-"L!

M3*B$8($%9'L!

! N*O*P*Q*R!

!"#$%&'()*&+,-!

! .-#/),0%&1%#2)#3%#4+(4%#5(67,8!

! 9-#9)3+0:2%2#2)3#%0*;%2+&#5(7,8!

! <-#=&)%#2)3#>(4+3+#2)3#%0*;%2+&#5(?8!

@"#A'30;3+#2)3#'&)%#2)3#>(4+3+-!

! <#B#/?#C# !

!

! /-#/:'()*&+#2)3#>(4+3+#2)3#%0*;%2+&#5(8!

!"#"#$%&'()*+)$,&$-.)$/01/)$2-&$)((30.)$1456375&'$)(6-),0*&'!

$%&%# %D%3:E%&# 3%# 2),0%&1%# 2)# ;D%# 4+(4%# F;)# %00:+D%# (G3*:H3),#

%0*;%2+&),I#2)4)(+,#0+D,:2)&%&#3+,#,:1;:)D*),#%,H)0*+,-!

! J:H+#2)#4+(4%-!K%#2),0%&1%#L%&M%#,)1GD#)3#*:H+#2)#4+(4%#
50)D*&MN;1%I#2)#2),H3%E%(:)D*+#H+,:*:L+I#)*0"8"!

! A%H%0:2%2# 2)# 3%# 4+(4%-!K%# 0%H%0:2%2# 2)# 3%# 4+(4%#

2)*)&(:D%#)3#0%;2%3#('O:(+#F;)#H;)2)#2),0%&1%&"!

! PG()&+# 2)# %0*;%2+&),-!Q3# DG()&+# 2)# %0*;%2+&),#

0+D)0*%2+,#%#3%#4+(4%#%N)0*%#3%#2)(%D2%#2)#0%;2%3"!

! A%&%0*)&M,*:0%,# 2)# 3+,# %0*;%2+&),-!Q3# 0%;2%3# R# 3%# H&),:SD#

&)F;)&:2+,#H+&#0%2%#%0*;%2+&#,+D#:(H+&*%D*),"!

! $>&2:2%,# 2)3# ,:,*)(%-!K%,# H>&2:2%,# H+&# N&:00:SD# )D# 3%,#

*;4)&M%,#R#L'3L;3%,#2)4)D#,)&#0+D,:2)&%2%,"!

A'30;3+#2)#3%#2),0%&1%-!

Q3#0%;2%3#*+*%3#2),0%&1%2+#H+&#3%#4+(4%#,)#0%30;3%#0+(+#3%#,;(%#2)#

3+,#0%;2%3),#&)F;)&:2+,#H+&#0%2%#%0*;%2+&-!
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!"#$%&'()*&+,-!

! .-#/),0%&1%#2)#3%#4+(4%#5(67,8!

! 9-#9)3+0:2%2#2)3#%0*;%2+&#5(7,8!

! <-#=&)%#2)3#>(4+3+#2)3#%0*;%2+&#5(?8!

@"#A'30;3+#2)3#'&)%#2)3#>(4+3+-!

! <#B#/?#C# !

!

! /-#/:'()*&+#2)3#>(4+3+#2)3#%0*;%2+&#5(8!

!"#"#$%&'()*+)$,&$-.)$/01/)$2-&$)((30.)$1456375&'$)(6-),0*&'!

$%&%# %D%3:E%&# 3%# 2),0%&1%# 2)# ;D%# 4+(4%# F;)# %00:+D%# (G3*:H3),#

%0*;%2+&),I#2)4)(+,#0+D,:2)&%&#3+,#,:1;:)D*),#%,H)0*+,-!

! J:H+#2)#4+(4%-!K%#2),0%&1%#L%&M%#,)1GD#)3#*:H+#2)#4+(4%#
50)D*&MN;1%I#2)#2),H3%E%(:)D*+#H+,:*:L+I#)*0"8"!

! A%H%0:2%2# 2)# 3%# 4+(4%-!K%# 0%H%0:2%2# 2)# 3%# 4+(4%#

2)*)&(:D%#)3#0%;2%3#('O:(+#F;)#H;)2)#2),0%&1%&"!

! PG()&+# 2)# %0*;%2+&),-!Q3# DG()&+# 2)# %0*;%2+&),#

0+D)0*%2+,#%#3%#4+(4%#%N)0*%#3%#2)(%D2%#2)#0%;2%3"!

! A%&%0*)&M,*:0%,# 2)# 3+,# %0*;%2+&),-!Q3# 0%;2%3# R# 3%# H&),:SD#

&)F;)&:2+,#H+&#0%2%#%0*;%2+&#,+D#:(H+&*%D*),"!

! $>&2:2%,# 2)3# ,:,*)(%-!K%,# H>&2:2%,# H+&# N&:00:SD# )D# 3%,#

*;4)&M%,#R#L'3L;3%,#2)4)D#,)&#0+D,:2)&%2%,"!

A'30;3+#2)#3%#2),0%&1%-!

Q3#0%;2%3#*+*%3#2),0%&1%2+#H+&#3%#4+(4%#,)#0%30;3%#0+(+#3%#,;(%#2)#

3+,#0%;2%3),#&)F;)&:2+,#H+&#0%2%#%0*;%2+&-!
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!"#"$%&'&!(&)&!*&)&+++&)&!,!

-#,./0!

! !"#"$%!/1&/%&2$3.$%&"#"$%&./12$45$.#&6#4&%$&7#87$&98:;1<!

! !,!/1&/%&2$3.$%&4/=3/4>.#&6#4&/%&$2"3$.#4&,&98:;1<!

?4/1>@,0!

A$&64/1>@,&/,&%$&7#87$&./7/&1/4&13B>2>/,"/&6$4$&136/4$4&%$1&6C4.>.$1&

./%&1>1"/8$&D&1$">1B$2/4&%$&64/1>@,&4/=3/4>.$&6#4&%#1&$2"3$.#4/10!

?7#87$&'&?6C4.>.$1&)&?8EF>8$!

-#,./0!

! ?7#87$!/1&%$&64/1>@,&/,&%$&7#87$&9?$<!

! ?6C4.>.$1!1#,&%$1&6C4.>.$1&./&64/1>@,&/,&/%&1>1"/8$&9?$<!

! ?8EF>8$!/1& %$&64/1>@,&8EF>8$&4/=3/4>.$&6#4&3,&$2"3$.#4&

9?$<!

G/%/22>@,&./&%$&7#87$0!

A$& 7#87$& ./7/& 1/4& 1/%/22>#,$.$& 6$4$& =3/& 63/.$& 64#6#42>#,$4& /%&

2$3.$%&D&%$&64/1>@,&4/=3/4>.#1&6#4&/%&1>1"/8$+&G/&./7/,&2#,1>./4$4&%$1&

1>53>/,"/1&2$4$2"/4H1">2$10!

! I$6$2>.$.&./&%$&7#87$0!-/7/&1/4&8$D#4&#&>53$%&$%&2$3.$%&
"#"$%&./12$45$.#+!

! ?4/1>@,& 8EF>8$0!-/7/& 1/4& 8$D#4& #& >53$%& $& %$& 64/1>@,&

8EF>8$&4/=3/4>.$+!

! JB>2>/,2>$0!A$& /B>2>/,2>$& ./& %$& 7#87$& ./7/& 1/4& $%"$& 6$4$&

8>,>8>K$4&/%&2#,138#&./&/,/45H$+!

!"#"$%&'()*+,*%-'%./*%0120*%2'-3*/4'%./*%567%)1/%8./)39/%-'%

-'()*+,*!

!"#$%&'"()"#$%#*+"#,-.,"#.%$/"+0%#*+"#1231*3"#$%#"3/1/-#$%#4(%&/5+#

6789:#'-+# ;*+'/5+#$%# $%&'"()"#&%# (%;/%(%# "3# 4(-'%&-#$%#'-+0(-3"(#%3#

'"*$"3# $%# 3"# ,-.,"# *0/3/<"+$-# *+"# 789=# !"# 789# &%# '-+;/)*("# 4"("#

",(/(&%#'*"+$-#3"#4(%&/5+#$%3#&/&0%."#"3'"+<"#*+#1"3-(#4(%%&0",3%'/$->#

3-#?*%#4%(./0%#?*%#%3#%@'%&-#$%#;3*/$-#A/$(2*3/'-#(%)(%&%#"3#0"+?*%=!

! B-.,"#;*+'/-+"+$-C!!"#,-.,"# /.4*3&"#%3# ;3*/$-#A/$(2*3/'-#

4-(#%3#&/&0%."=!
! D*.%+0-# $%# 4(%&/5+C!!"# 4(%&/5+# $%3# &/&0%."# "*.%+0"# "#

.%$/$"#?*%#3"#,-.,"#'-+0/+E"#;*+'/-+"+$-=!

! D4%(0*("#$%#3"#789C!F*"+$-#3"#4(%&/5+#$%3#&/&0%."#"3'"+<"#

%3#1"3-(#4(%%&0",3%'/$->#3"#789#&%#",(%=!

! G%&'"()"#$%#;3*/$-C!H3#%@'%&-#$%#;3*/$-#A/$(2*3/'-#(%)(%&"#"3#

0"+?*%#"#0("1I&#$%#3"#789=!

! F-+0(-3#$%3#'"*$"3C!!"#789#'-+0(-3"#%3#'"*$"3#$%#3"#,-.,"#

"3#(%)*3"(#3"#'"+0/$"$#$%#;3*/$-#?*%#&%#$%&'"()"=!

9%+0"J"&#$%#3"#$%&'"()"#.%$/"+0%#789C!

! 7(-0%''/5+# $%3# &/&0%."C!!"# 789# 4(-0%)%# %3# &/&0%."#

A/$(2*3/'-#$%#&-,(%4(%&/-+%&=!

! F-+0(-3#$%3#'"*$"3C!!"#789#4%(./0%#'-+0(-3"(#%3#'"*$"3#$%#3"#
,-.,"=!

! DA-((-#$%#%+%()K"C!!"#789#4*%$%#"L*$"(#"#"A-(("(#%+%()K"#

"3#(%$*'/(#3"#'"+0/$"$#$%#;3*/$-#?*%#&%#,-.,%"=!

M/4-&#$%#789#'-+#;*+'/5+#$%#$%&'"()"C!

! 789# $%# "''/5+# $/(%'0"C!!"# 789# &%# ",(%# $/(%'0".%+0%# %+#

(%&4*%&0"#"#3"#4(%&/5+#$%3#&/&0%."=!
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!"#"$%&'()*+,*%-'%./*%0120*%2'-3*/4'%./*%567%)1/%8./)39/%-'%

-'()*+,*!

!"#$%&'"()"#$%#*+"#,-.,"#.%$/"+0%#*+"#1231*3"#$%#"3/1/-#$%#4(%&/5+#

6789:#'-+# ;*+'/5+#$%# $%&'"()"#&%# (%;/%(%# "3# 4(-'%&-#$%#'-+0(-3"(#%3#

'"*$"3# $%# 3"# ,-.,"# *0/3/<"+$-# *+"# 789=# !"# 789# &%# '-+;/)*("# 4"("#

",(/(&%#'*"+$-#3"#4(%&/5+#$%3#&/&0%."#"3'"+<"#*+#1"3-(#4(%%&0",3%'/$->#

3-#?*%#4%(./0%#?*%#%3#%@'%&-#$%#;3*/$-#A/$(2*3/'-#(%)(%&%#"3#0"+?*%=!

! B-.,"#;*+'/-+"+$-C!!"#,-.,"# /.4*3&"#%3# ;3*/$-#A/$(2*3/'-#

4-(#%3#&/&0%."=!
! D*.%+0-# $%# 4(%&/5+C!!"# 4(%&/5+# $%3# &/&0%."# "*.%+0"# "#

.%$/$"#?*%#3"#,-.,"#'-+0/+E"#;*+'/-+"+$-=!

! D4%(0*("#$%#3"#789C!F*"+$-#3"#4(%&/5+#$%3#&/&0%."#"3'"+<"#

%3#1"3-(#4(%%&0",3%'/$->#3"#789#&%#",(%=!

! G%&'"()"#$%#;3*/$-C!H3#%@'%&-#$%#;3*/$-#A/$(2*3/'-#(%)(%&"#"3#

0"+?*%#"#0("1I&#$%#3"#789=!

! F-+0(-3#$%3#'"*$"3C!!"#789#'-+0(-3"#%3#'"*$"3#$%#3"#,-.,"#

"3#(%)*3"(#3"#'"+0/$"$#$%#;3*/$-#?*%#&%#$%&'"()"=!

9%+0"J"&#$%#3"#$%&'"()"#.%$/"+0%#789C!

! 7(-0%''/5+# $%3# &/&0%."C!!"# 789# 4(-0%)%# %3# &/&0%."#

A/$(2*3/'-#$%#&-,(%4(%&/-+%&=!

! F-+0(-3#$%3#'"*$"3C!!"#789#4%(./0%#'-+0(-3"(#%3#'"*$"3#$%#3"#
,-.,"=!

! DA-((-#$%#%+%()K"C!!"#789#4*%$%#"L*$"(#"#"A-(("(#%+%()K"#

"3#(%$*'/(#3"#'"+0/$"$#$%#;3*/$-#?*%#&%#,-.,%"=!

M/4-&#$%#789#'-+#;*+'/5+#$%#$%&'"()"C!

! 789# $%# "''/5+# $/(%'0"C!!"# 789# &%# ",(%# $/(%'0".%+0%# %+#

(%&4*%&0"#"#3"#4(%&/5+#$%3#&/&0%."=!
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! !"#$%&'()*+*,!-*$!"#$./$*01/$2/+&*3)/$43*$./5*'$+/$6(3)1('$

/7)/13*8!

9/'/66&:3$+/$'*$!"#$*+/64*+*,!

! !1/.&:3$2;7&2*$ +/'$ .&.)/2*,!-*$ !"#$ +/0/$ ./1$ 6*%*<$ +/$

.(%(1)*1$'*$%1/.&:3$2;7&2*$+/'$.&.)/2*8!

! =*4+*'$+/$+/.6*1>*,!-*$!"#$+/0/$./1$6*%*<$+/$+/.6*1>*1$

/'$6*4+*'$2;7&2($+/$'*$0(20*8!

! ?&%($+/$!"#,!-*$!"#$+/0/$./1$+/'$ )&%($*+/64*+($%*1*$ '*$

*%'&6*6&:38!

!"#"$%&'()*+,*%-'%./*%0120*%2'-3*/4'%./*%5675.7*%-'%-'()*+,*%

-'%8+'(39/!

-*$ +/.6*1>*$ +/$ 43*$ 0(20*$ 2/+&*3)/$ 43*$ @;'@4'*$ +/$ +/.6*1>*$ +/$

%1/.&:3$A#BC$./$1/D&/1/$*'$%1(6/.($+/$6(3)1('*1$/'$6*4+*'$+/$'*$0(20*$

4)&'&<*3+($43*$#B8$-*$#B$./$6(3D&>41*$%*1*$*01&1./$64*3+($'*$%1/.&:3$

+/'$ .&.)/2*$ *'6*3<*$ 43$ @*'(1$ %1//.)*0'/6&+(E$ '($ F4/$ %/12&)/$ F4/$ /'$

/76/.($+/$D'4&+($G&+1;4'&6($1/>1/./$*'$)*3F4/8!

! H(20*$D436&(3*3+(,!-*$0(20*$ &2%4'.*$/'$ D'4&+($G&+1;4'&6($

%(1$/'$.&.)/2*8!
! I42/3)($ +/$ %1/.&:3,!-*$ %1/.&:3$ +/'$ .&.)/2*$ *42/3)*$ *$

2/+&+*$F4/$'*$0(20*$6(3)&3J*$D436&(3*3+(8!

! I%/1)41*$+/$'*$#B,!=4*3+($'*$%1/.&:3$+/'$.&.)/2*$*'6*3<*$/'$

@*'(1$%1//.)*0'/6&+(E!'*$#B$./$*01/8!

! B/.6*1>*$+/$D'4&+(,!K'$/76/.($+/$D'4&+($G&+1;4'&6($1/>1/.*$*'$

)*3F4/$*$)1*@L.$+/$'*$#B8!

! =(3)1('$+/'$6*4+*',!-*$#B$6(3)1('*$/'$6*4+*'$+/$'*$0(20*$*'$

1/>4'*1$'*$6*3)&+*+$+/$D'4&+($F4/$./$+/.6*1>*8!

!"#$%&%'()"(*%()"'+%,-%(.")/%#$"(!01!

! 2,3$"++/4#()"*('/'$".%1!5%(!0(6,3$"-"("*('/'$".%(7/),89*/+3(

)"('3:,"6,"'/3#"';!

! <3#$,3*()"*(+%9)%*1!5%(!0(6",./$"(+3#$,3*%,("*(+%9)%*()"(*%(

:3.:%;!

! =73,,3()"("#",->%1!5%(!0(69")"(%?9)%,(%(%73,,%,("#",->%(%*(

,")9+/,(*%(+%#$/)%)()"(@*9/)3(A9"('"(:3.:"%;!

B/63'()"(!01!

! !0( )"( %++/4#( )/,"+$%1!5%( !0( '"( %:,"( )/,"+$%."#$"( "#(
,"'69"'$%(%(*%(6,"'/4#()"*('/'$".%;!

! !0(6/*3$%)%1!5%(!0('"(%:,"(.")/%#$"(9#%('"C%*()"(+3#$,3*(

"D$",#%;!

E"*"++/4#()"(*%(!0(%)"+9%)%1!

! 2,"'/4#( .8D/.%( )"*( '/'$".%1!5%( !0( )":"( '",( +%6%F( )"(

'363,$%,(*%(6,"'/4#(.8D/.%()"*('/'$".%;!

! <%9)%*()"()"'+%,-%1!5%(!0()":"('",(+%6%F()"()"'+%,-%,("*(

+%9)%*(.8D/.3()"(*%(:3.:%;!

! B/63( )"( !01!5%( !0( )":"( '",( )"*( $/63( %)"+9%)3( 6%,%( *%(
%6*/+%+/4#;!

!"#"!$%&'()*+)$,&$-.)$/01/)$&.$)234()(40.&'$15643&'$!

5%()"'+%,-%()"(9#%(:3.:%("#(%6*/+%+/3#"'(.4G/*"'()"6"#)"()"(G%,/3'(

@%+$3,"'H(+3.31!

! B/63()"(:3.:%1!<"#$,>@9-%H()"()"'6*%F%./"#$3(63'/$/G3H("$+;!

! <%6%+/)%)( )"( *%( :3.:%1!<%9)%*( .8D/.3( A9"( 69")"(

)"'+%,-%,;!
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!"#$%&%'()"(*%()"'+%,-%(.")/%#$"(!01!

2,3$"++/4#()"*('/'$".%1!5%(!0(6,3$"-"("*('/'$".%(7/),89*/+3

)"('3:,"6,"'/3#"';

<3#$,3*()"*(+%9)%*1!5%(!0(6",./$"(+3#$,3*%,("*(+%9)%*()"(*%

:3.:%;

=73,,3()"("#",->%1!5%(!0(69")"(%?9)%,(%(%73,,%,("#",->%(%*

,")9+/,(*%(+%#$/)%)()"(@*9/)3(A9"('"(:3.:"%;

B/63'()"(!01!

!0( )"( %++/4#( )/,"+$%1!5%( !0( '"( %:,"( )/,"+$%."#$"( "#
,"'69"'$%(%(*%(6,"'/4#()"*('/'$".%;

!0(6/*3$%)%1!5%(!0('"(%:,"(.")/%#$"(9#%('"C%*()"(+3#$,3*

"D$",#%;

E"*"++/4#()"(*%(!0(%)"+9%)%1!

2,"'/4#( .8D/.%( )"*( '/'$".%1!5%( !0( )":"( '",( +%6%F( )"

'363,$%,(*%(6,"'/4#(.8D/.%()"*('/'$".%;

<%9)%*()"()"'+%,-%1!5%(!0()":"('",(+%6%F()"()"'+%,-%,("*

+%9)%*(.8D/.3()"(*%(:3.:%;

B/63( )"( !01!5%( !0( )":"( '",( )"*( $/63( %)"+9%)3( 6%,%( *%
%6*/+%+/4#;

!"#"!$%&'()*+)$,&$-.)$/01/)$&.$)234()(40.&'$15643&'$

5%()"'+%,-%()"(9#%(:3.:%("#(%6*/+%+/3#"'(.4G/*"'()"6"#)"()"(G%,/3'(

@%+$3,"'H(+3.31!

B/63()"(:3.:%1!<"#$,>@9-%H()"()"'6*%F%./"#$3(63'/$/G3H("$+;

<%6%+/)%)( )"( *%( :3.:%1!<%9)%*( .8D/.3( A9"( 69")"

)"'+%,-%,;
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! !"#$%&$'&"'($)&$*+!,$-.$'/"01%'*$'$2*3($(34%'5'"*')/6'&"*'

7"8.()*69!

! :-"/34%+!;"<)"-3&$' 2$-$' /)2"-$-' *$/' 2=-&3&$/' 5' /$>3/?$("-'

*$/'%"("/3&$&"/'&"*'/3/>"#$9!

! @?3(3"%(3$+!A3%3#3B$'"*'(6%/)#6'&"'"%"-0.$9!

! @/2$(36'&3/26%3C*"+!D3#3>$&6'"%'7"8.()*6/'#473*"/9!

! :"/6+!E?"(>$'"*'-"%&3#3"%>6'5'*$'"?3(3"%(3$'&"*'7"8.()*69!

! ;"<)3/3>6/'&"'(6%>-6*+!!"C"%'/"-'?*"F3C*"/'5'$&$2>$C*"/'$'*$/'

(6%&3(36%"/'($#C3$%>"/9!

GH*()*6'&"'*$'&"/($-0$+!

@*'($)&$*'>6>$*'&"/($-0$&6'26-'*$'C6#C$'/"'($*()*$'(6#6'*$'/)#$'&"'

*6/'($)&$*"/'-"<)"-3&6/'26-'($&$'(6#26%"%>"'&"*'/3/>"#$+!

I>6>$*'J'IK'L'IM'L'999'L'I%!

!6%&"+!

! I>6>$*+!G$)&$*'>6>$*'&"/($-0$&6'26-'*$'C6#C$'N#OP/Q!

! I%+!G$)&$*'-"<)"-3&6'26-'"*'(6#26%"%>"'%'N#OP/Q!

:-"/34%+!

D$'2-"/34%'"%'*$'C6#C$'&"C"'/"-'/)?3(3"%>"'2$-$'/)2"-$-'*$/'2=-&3&$/'

&"*'/3/>"#$'5'/$>3/?$("-'*$'2-"/34%'-"<)"-3&$'26-'*6/'(6#26%"%>"/+!

:C6#C$'J':2=-&3&$/'L':#HF3#$!

!6%&"+!

! :C6#C$+!:-"/34%'"%'*$'C6#C$'N:$Q!

! :2=-&3&$/+!:=-&3&$/'&"'2-"/34%'"%'"*'/3/>"#$'N:$Q!

! :#HF3#$+!:-"/34%' #HF3#$' -"<)"-3&$' 26-' )%' (6#26%"%>"'

N:$Q!

!"#"$$%&'()"(#*(+,-+*.!

!"( /"#"$$%,'*( #*( +,-+*( 01"( $1-2#*( $,'( #,/( 3"01%/%4,/( )"( $*1)*#( 5(

23"/%&'()"#(/%/4"-*6(!"($,'/%)"3*'.!

! 7*2*$%)*)( )"( #*( +,-+*.!8*5,3( ,( %91*#( *#( $*1)*#( 4,4*#(

)"/$*39*),6!

! :3"/%&'( -;<%-*.!8*5,3( ,( %91*#( *( #*( 23"/%&'( -;<%-*(

3"01"3%)*6!

! =>%$%"'$%*.!?#4*(2*3*(-%'%-%@*3("#($,'/1-,()"("'"39A*6!

! =/2*$%,(5(2"/,.!7,-2*4%+#"/($,'("#(B"CA$1#,6!
! D"01%/%4,/( )"( $,'43,#.!?)*24*+#"/( *( #*/( $,')%$%,'"/(

$*-+%*'4"/!

!"#$ %&'()'*+$ ,-$ ,./-0+.*01/.-02*$ ,-$ '*+$ +.+2-/1+$ *'-*$
3.,4&)'.(*+!

=#()%-"'/%,'*-%"'4,($,33"$4,()"(1'(/%/4"-*(,#",C%)3;1#%$,("/($31$%*#(

2*3*( */"913*3( /1( $,33"$4,( >1'$%,'*-%"'4,E( ">%$%"'$%*( 5( B%)*( F4%#6( G,/(

$;#$1#,/()"()%-"'/%,'*-%"'4,(*+*3$*'()%B"3/,/(*/2"$4,/E($,-,.!

H6(7;#$1#,()"#($*1)*#.!

! 7*1)*#( 4,4*#.!!"($*#$1#*(/1-*'),( #,/($*1)*#"/( 3"01"3%),/(
2,3($*)*($,-2,'"'4"()"#(/%/4"-*6!

! 7*1)*#()"(#*(+,-+*.!I"+"(/"3(-*5,3(,(%91*#(*#($*1)*#(4,4*#6!

J6(7;#$1#,()"(#*(23"/%&'.!

! :3"/%&'( -;<%-*.!!"( )"4"3-%'*( $,'/%)"3*'),( #*( 23"/%&'(

3"01"3%)*(2,3("#($,-2,'"'4"(01"()"-*')"(-*5,3(23"/%&'6!

! :3"/%&'()"(#*(+,-+*.!I"+"(/"3(-*5,3(,(%91*#(*(#*( 23"/%&'(

-;<%-*6!
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!"#"$$%&'()"(#*(+,-+*.!

!"( /"#"$$%,'*( #*( +,-+*( 01"( $1-2#*( $,'( #,/( 3"01%/%4,/( )"( $*1)*#( 5(

23"/%&'()"#(/%/4"-*6(!"($,'/%)"3*'.!

! 7*2*$%)*)( )"( #*( +,-+*.!8*5,3( ,( %91*#( *#( $*1)*#( 4,4*#(

)"/$*39*),6!

! :3"/%&'( -;<%-*.!8*5,3( ,( %91*#( *( #*( 23"/%&'( -;<%-*(

3"01"3%)*6!

! =>%$%"'$%*.!?#4*(2*3*(-%'%-%@*3("#($,'/1-,()"("'"39A*6!

! =/2*$%,(5(2"/,.!7,-2*4%+#"/($,'("#(B"CA$1#,6!
! D"01%/%4,/( )"( $,'43,#.!?)*24*+#"/( *( #*/( $,')%$%,'"/(

$*-+%*'4"/!

!"#$ %&'()'*+$ ,-$ ,./-0+.*01/.-02*$ ,-$ '*+$ +.+2-/1+$ *'-*$
3.,4&)'.(*+!

=#()%-"'/%,'*-%"'4,($,33"$4,()"(1'(/%/4"-*(,#",C%)3;1#%$,("/($31$%*#(

2*3*( */"913*3( /1( $,33"$4,( >1'$%,'*-%"'4,E( ">%$%"'$%*( 5( B%)*( F4%#6( G,/(

$;#$1#,/()"()%-"'/%,'*-%"'4,(*+*3$*'()%B"3/,/(*/2"$4,/E($,-,.!

H6(7;#$1#,()"#($*1)*#.!

! 7*1)*#( 4,4*#.!!"($*#$1#*(/1-*'),( #,/($*1)*#"/( 3"01"3%),/(
2,3($*)*($,-2,'"'4"()"#(/%/4"-*6!

! 7*1)*#()"(#*(+,-+*.!I"+"(/"3(-*5,3(,(%91*#(*#($*1)*#(4,4*#6!

J6(7;#$1#,()"(#*(23"/%&'.!

! :3"/%&'( -;<%-*.!!"( )"4"3-%'*( $,'/%)"3*'),( #*( 23"/%&'(

3"01"3%)*(2,3("#($,-2,'"'4"(01"()"-*')"(-*5,3(23"/%&'6!

! :3"/%&'()"(#*(+,-+*.!I"+"(/"3(-*5,3(,(%91*#(*(#*( 23"/%&'(

-;<%-*6!



148

Capítulo 5

!"#$%&%''()*#+%#&,#-./-,0!

! 1(2.# +%# -./-,0!$%# 3%&%''(.*,# 3%45*# &,3# *%'%3(+,+%3# +%&#

3(36%/,#7'%*689:;4,<#+%#+%32&,=,/(%*6.#2.3(6(>.<#%6'"?"!

! @,2,'(+,+#+%#&,#-./-,0!A%-%#3%8#/,B.8#.#(4;,&#,&#',;+,&#

6.6,&"!

! C8%3()*# /DE(/,0!A%-%# 3%8# /,B.8# .# (4;,&# ,# &,# 28%3()*#

/DE(/,"!

! F:('(%*'(,0!$%# -;3',# ;*,# -./-,# '.*# ,&6,# %:('(%*'(,# 2,8,#

/(*(/(=,8#%&#'.*3;/.#+%#%*%849,"!

G"#@D&';&.#+%&#6,/,H.#+%#&,3#6;-%89,30!

! A(D/%68.#+%#&,3#6;-%89,30!$%#',&';&,#2,8,#,3%4;8,8#;*#:&;I.#

&,/(*,8#B#/(*(/(=,8#&,3#2J8+(+,3#+%#28%3()*"!

! K%&.'(+,+# +%&# :&;I.0!A%-%#/,*6%*%83%# +%*68.# +%# ;*# 8,*4.#

,+%';,+.#2,8,#%>(6,8#',>(6,'()*#B#8;(+.#%E'%3(>."!

L"#$%&%''()*#+%#&.3#'./2.*%*6%30!

! KD&>;&,30!$%# 3%&%''(.*,*# 3%45*# &,# :;*'()*# M;%# +%-,*#

';/2&(8#7'.*68.&#+%#',;+,&<#+(8%''()*<#28%3()*<#%6'"?"!

! @(&(*+8.30!$%# 3%&%''(.*,*# 3%45*# &,# :;%8=,# B# ',88%8,#

8%M;%8(+,3"!

! N';/;&,+.8%30!$%# 3%&%''(.*,*# 2,8,# ,&/,'%*,8# %*%849,#

O(+8D;&(',#B#8%+;'(8#&,3#2;&3,'(.*%3#+%#28%3()*"!

P"#@D&';&.#+%&#6,*M;%0!

! @,2,'(+,+#+%&#6,*M;%0!$%#',&';&,#2,8,#,3%4;8,8#;*#6(%/2.#

+%#8%3(+%*'(,#,+%';,+.#+%&# :&;(+.#B#%>(6,8# &,# :.8/,'()*#+%#

%32;/,"!

! Q(&68.30!$%#3%&%''(.*,*#2,8,#%&(/(*,8#&,3#(/2;8%=,3#+%&#:&;(+.#

B#28.6%4%8#&.3#'./2.*%*6%3#+%&#3(36%/,"!

!"#"$%&'()*)+,%)'%-./'01*+%'0%1.0)21/.(',%3*)(425*1.,!

!"#$%&'(#)*#&+,)%)-(.!

/-(# &+,)%)-(# )*# &'0*12%-# *1# 2'1)320',*(# 4%),536%2'(# (*# &3*)*1#

26-(%7%2-,#*1#)'(#2-0*8',9-(.!

! :+,)%)-(# &',# 7,%22%;1.!<(0-(#&+,)%)-(#('1#2-3(-)-(#&',# 6-#

7,%22%;1#)*6#763%)'#4%),536%2'#2'10,-#6-(#&-,*)*(#)*6#2'1)320',"!

! :+,)%)-(#&',#738-(.!<(0-(#&+,)%)-(#('1#2-3(-)-(#&',#6-#738-#

)*# 763%)'# 4%),536%2'# -# 0,-=+(# )*# &*>3*?-(# -@*,03,-(# *1# *6#

2'1)320',"!

A"#B-20',*(#>3*#-7*20-1#6-(#&+,)%)-(#&',#7,%22%;1.!

! C-3)-6#)*6#763%)'.!/-(#&+,)%)-(#&',#7,%22%;1#-3D*10-1#2'1#*6#

2-3)-6#)*6#763%)'"!

! E%(2'(%)-)# )*6# 763%)'.!/-(# &+,)%)-(# &',# 7,%22%;1# -3D*10-1#

2'1#6-#=%(2'(%)-)#)*6#763%)'"!

! /'18%03)#)*6#2'1)320',.!/-(#&+,)%)-(#&',#7,%22%;1#-3D*10-1#

2'1#6-#6'18%03)#)*6#2'1)320',"!

! F%5D*0,'# )*6# 2'1)320',.!/-(# &+,)%)-(# &',# 7,%22%;1#

)%(D%13G*1#2'1#*6#)%5D*0,'#)*6#2'1)320',"!

H"#B-20',*(#>3*#-7*20-1#6-(#&+,)%)-(#&',#738-(.!

! :,*(%;1#)*6#763%)'.!/-(#&+,)%)-(#&',#738-(#-3D*10-1#2'1#6-#

&,*(%;1#)*6#763%)'"!

! $-D-?'#)*#6-(#738-(.!/-(#&+,)%)-(#&',#738-(#-3D*10-1#2'1#

*6#0-D-?'#)*#6-(#738-("!

! $%&'#)*#2'1)320',.!/-(#&+,)%)-(#&',#738-(#('1#D-G',*(#*1#

2'1)320',*(#76*I%@6*(#>3*#*1#2'1)320',*(#,98%)'("!



149 

Circuitos Oleo hidráulicos en equipos de construcción

!"#"$%&'()*)+,%)'%-./'01*+%'0%1.0)21/.(',%3*)(425*1.,!

!"#$%&'(#)*#&+,)%)-(.!

/-(# &+,)%)-(# )*# &'0*12%-# *1# 2'1)320',*(# 4%),536%2'(# (*# &3*)*1#

26-(%7%2-,#*1#)'(#2-0*8',9-(.!

! :+,)%)-(# &',# 7,%22%;1.!<(0-(#&+,)%)-(#('1#2-3(-)-(#&',# 6-#

7,%22%;1#)*6#763%)'#4%),536%2'#2'10,-#6-(#&-,*)*(#)*6#2'1)320',"!

! :+,)%)-(#&',#738-(.!<(0-(#&+,)%)-(#('1#2-3(-)-(#&',#6-#738-#

)*# 763%)'# 4%),536%2'# -# 0,-=+(# )*# &*>3*?-(# -@*,03,-(# *1# *6#

2'1)320',"!

A"#B-20',*(#>3*#-7*20-1#6-(#&+,)%)-(#&',#7,%22%;1.!

! C-3)-6#)*6#763%)'.!/-(#&+,)%)-(#&',#7,%22%;1#-3D*10-1#2'1#*6#

2-3)-6#)*6#763%)'"!

! E%(2'(%)-)# )*6# 763%)'.!/-(# &+,)%)-(# &',# 7,%22%;1# -3D*10-1#

2'1#6-#=%(2'(%)-)#)*6#763%)'"!

! /'18%03)#)*6#2'1)320',.!/-(#&+,)%)-(#&',#7,%22%;1#-3D*10-1#

2'1#6-#6'18%03)#)*6#2'1)320',"!

! F%5D*0,'# )*6# 2'1)320',.!/-(# &+,)%)-(# &',# 7,%22%;1#

)%(D%13G*1#2'1#*6#)%5D*0,'#)*6#2'1)320',"!

H"#B-20',*(#>3*#-7*20-1#6-(#&+,)%)-(#&',#738-(.!

! :,*(%;1#)*6#763%)'.!/-(#&+,)%)-(#&',#738-(#-3D*10-1#2'1#6-#

&,*(%;1#)*6#763%)'"!

! $-D-?'#)*#6-(#738-(.!/-(#&+,)%)-(#&',#738-(#-3D*10-1#2'1#

*6#0-D-?'#)*#6-(#738-("!

! $%&'#)*#2'1)320',.!/-(#&+,)%)-(#&',#738-(#('1#D-G',*(#*1#

2'1)320',*(#76*I%@6*(#>3*#*1#2'1)320',*(#,98%)'("!
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!" $%&'(&)#*+#&,-#./0*1*,-#*+#.)2+3'1,4

5,-#./0*1*,-#*+#.)2+3'1,#+3#')3*('2)0+-#61*0%(&1')-#-+#.(+*+3#',&'(&,0#

(21&17,3*)#&,-#-18(1+32+-#+'(,'1)3+-4!

9/0*1*,-#.)0#:01''1;34

9/0*1*,-#.)0#:01''1;3#<#=:#>#5#>#?@AB#C#=A#>#D#>#EB!

E)3*+4!

:#<#F,'2)0#*+#:01''1;3

5#<#5)3812(*#*+&#')3*('2)0

?#<#$,(*,&#*+&#:&(1*)
D#<#G0+,#*+#&,#-+''1;3#20,3-H+0-,&#*+&#')3*('2)0

E#<#E1%I+20)#*+&#')3*('2)0

9/0*1*,-#.)0#:(8,-4

9/0*1*,-#.)0#:(8,-#<#9#>#?#>#$!

E)3*+4!

9#<#90+-1;3#*+&#:&(1*)

?#<#$,(*,&#*+&#:&(1*)

$#<#$)+:1'1+32+#*+#:(8,

!"#"$%&'()(*+',-.%/0%0.0123+%0.%10415'065%0.%6,640)+6%7,/18(*,'56!

5,# ,'(I(&,'1;3# *+# +3+08J,# +3# 0+20)'+-)# +3# -1-2+I,-# 61*0%(&1')-# -+#

0+:1+0+#,&#,&I,'+3,I1+32)#*+#+3+08J,#+3#+&#:&(1*)#61*0%(&1')#'(,3*)#(3#

,'2(,*)0# 61*0%(&1')# -+# I(+H+# +3# -+321*)# ')320,01)"# K-2,# +3+08J,# -+#

.(+*+#0+(21&17,0#.,0,#0+,&17,0#)20)#20,L,M)"!

!"#$%$&'(" *&+ ,-(.,*"/0 1.,'*" .' ,-(.,*"/ 2$*/3.+$-" 4&

%.&#& &' 4&'($*" -"'(/,/$"5 &%6.7, &+ 8+.$*" 2$*/3.+$-" *&

/&9/&4" , +, :"%:,;

<.%&'(" *& +, 6/&4$='0 >+ ,.%&'(" *&+ #"+.%&' *& 8+.$*" &')

+, +?'&, *& /&("/'" ,.%&'(, +, 6/&4$=' *&+ 4$4(&%,;

<+%,-&',%$&'(" *& &'&/9?,0 @, &'&/9?, *&+ %"#$%$&'(" *&+

,-(.,*"/ 4& ,+%,-&', &' &+ 8+.$*" 2$*/3.+$-" , ,+(, 6/&4$=';

A&.($+$B,-$=' *& +, &'&/9?,0 @, &'&/9?, ,+%,-&',*, 4&

6.&*& /&.($+$B,/ 6,/, %"#&/ "(/" ,-(.,*"/ " 6,/, /&,+$B,/ "(/"

(/,:,7";

@"4)-"%6"'&'(&4) 6/$'-$6,+&4)C.& 4& .($+$B,' 6,/, +, ,-.%.+,-$=' *&

&'&/9?, &' /&(/"-&4" &' 4$4(&%,4)2$*/3.+$-"4)4"'0

<-.%.+,*"/&40 @"4) ,-.%.+,*"/&4) 4"' *$46"4$($#"4) C.&

,+%,-&',' &'&/9?, 2$*/3.+$-, , 6/&4$=';

D3+#.+,4 *& /&(&'-$='0 @,4) #3+#.+,4 *& /&(&'-$=' 6&/%$(&'

C.& &+ 8+.$*" 2$*/3.+$-" 8+.E, &' .', 4"+, *$/&--$=';

D3+#.+,4)*& -"'(/"+0 @,4)#3+#.+,4)*& -"'(/"+ 4& .($+$B,' 6,/,

*$/$9$/ &+ 8+.7" *&+ 8+.$*" 2$*/3.+$-";

!"#"# %&'()*+,-.)&'+( )*+-/+( +' +/ *)0+'()&'-0)+'1& *+/ ()(1+0-

2)*,34/).&

< -"'($'.,-$='5 4& *,' +,4) -"'4$*&/,-$"'&4) 9&'&/,+&4) , ("%,/ &'

-.&'(, 6,/, /&,+$B,/ .' 4$4(&%, 2$*/3.+$-" 4&'-$++"5 4&9F' <&*" GHIJKL0

>' 6/$%&/ +.9,/5 &4)-"' /&46&-(" ,+ (/,:,7" C.& 4& *&:& /&,+$B,/5)*"'*&

4& 6.&*& +&#,'(,/ .' 6&4"5 9$/,/ .', 2&//,%$&'(, " :+"C.&,/ ,+9F'

&+&%&'("5)&+ (/,:,7" 6&/%$(& *&(&/%$',/ C.M)($6" *& ,-(.,*"/ 2,E C.&

.($+$B,/5 &4) 6/":,:+& C.& &' 6/$%&/ +.9,/ 4& 4&+&--$"'& &+ ($6" *&

,-(.,*"/ G<&*"5 HIJKL;
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! !"#$%$&'(")*&+),-(.,*"/0!1.,'*").'),-(.,*"/)2$*/3.+$-")4&)

%.&#&)&')4&'($*")-"'(/,/$"5)&%6.7,)&+) 8+.$*")2$*/3.+$-")*&)

/&9/&4"),)+,):"%:,;!

! <.%&'(")*&)+,)6/&4$='0!>+),.%&'(")*&+)#"+.%&')*&)8+.$*")&')

+,)+?'&,)*&)/&("/'"),.%&'(,)+,)6/&4$=')*&+)4$4(&%,;!

! <+%,-&',%$&'(")*&)&'&/9?,0!@,)&'&/9?,)*&+)%"#$%$&'(")*&+)

,-(.,*"/)4&),+%,-&',)&')&+)8+.$*")2$*/3.+$-"),),+(,)6/&4$=';!

! A&.($+$B,-$=') *&) +,) &'&/9?,0!@,) &'&/9?,) ,+%,-&',*,) 4&)

6.&*&)/&.($+$B,/)6,/,)%"#&/)"(/"),-(.,*"/)")6,/,)/&,+$B,/)"(/")
(/,:,7";!

@"4)-"%6"'&'(&4) 6/$'-$6,+&4)C.&)4&).($+$B,')6,/,) +,),-.%.+,-$=') *&)

&'&/9?,)&')/&(/"-&4")&')4$4(&%,4)2$*/3.+$-"4)4"'0!

! <-.%.+,*"/&40!@"4) ,-.%.+,*"/&4) 4"') *$46"4$($#"4) C.&)

,+%,-&',')&'&/9?,)2$*/3.+$-,),)6/&4$=';!

! D3+#.+,4) *&) /&(&'-$='0!@,4) #3+#.+,4) *&) /&(&'-$=') 6&/%$(&')

C.&)&+)8+.$*")2$*/3.+$-")8+.E,)&').',)4"+,)*$/&--$=';!

! D3+#.+,4)*&)-"'(/"+0!@,4)#3+#.+,4)*&)-"'(/"+)4&).($+$B,')6,/,)

*$/$9$/)&+)8+.7")*&+)8+.$*")2$*/3.+$-";!

!"#"#$%&'()*+,-.)&'+($)*+-/+($+'$+/$*)0+'()&'-0)+'1&$*+/$()(1+0-$

2)*,34/).&!

<) -"'($'.,-$='5) 4&) *,') +,4) -"'4$*&/,-$"'&4) 9&'&/,+&4) ,) ("%,/) &')

-.&'(,)6,/,)/&,+$B,/).')4$4(&%,)2$*/3.+$-")4&'-$++"5)4&9F')<&*")GHIJKL0!

>')6/$%&/)+.9,/5)&4)-"')/&46&-("),+)(/,:,7")C.&)4&)*&:&)/&,+$B,/5)*"'*&)

4&) 6.&*&) +&#,'(,/) .') 6&4"5) 9$/,/) .',) 2&//,%$&'(,) ") :+"C.&,/) ,+9F')

&+&%&'("5)&+)(/,:,7")6&/%$(&)*&(&/%$',/)C.M)($6")*&),-(.,*"/)2,E)C.&)

.($+$B,/5) &4) 6/":,:+&) C.&) &') 6/$%&/) +.9,/) 4&) 4&+&--$"'&) &+) ($6") *&)

,-(.,*"/)G<&*"5)HIJKL;!
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!"#"$%&$'"()$*%$+,%$&)($#%+,%#-.-%/0)($()&)$1,%(%/$&%2"/0"#$,/"$'"#3"4$

,/$'-&-/*#)$5-*#6,&-')$')&)'"*)$7"8)$%&&"$5"#9"$%&$0#"7"8)4$:$&"$&)/3-0,*$*%$

'"##%#"$*%&$'-&-/*#)$(%#9"$-3,"&$"$&"$*-(0"/'-"$*%$*%(;&"<".-%/0)$*%$&"$

'"#3"4$ (,$ (,;%#1-'-%$ (%$ ;)*#9"$ *%0%#.-/"#$ ;)#$ .%*-)$ *%$ &"$ 1,%#<"$

#%+,%#-*"$;"#"$;)*%#$&%2"/0"#$&"$'"#3"$:$&"$;#%(-=/$*%$1,/'-)/".-%/0)$

*%(%"*"$>?%*)4$@ABCDE!

F/$%(0%$'"()$?%*)$>@ABCD$.%/'-)/"G!

H,;)/3".)($+,%$,/$;%()$*%$IAAA$J;$5"$*%$%&%2"#(%$"$,/"$"&0,#"$

*%$B$.%0#)$:$+,%$&"$;#%(-=/$.6K-."$*%$1,/'-)/".-%/0)$*%7%$&-.-0"#(%$

"$LA$J;M'.@E$F&$'-&-/*#)$(%&%''-)/"*)$0%/*#9"$,/"$&)/3-0,*$*%$'"##%#"$

*%4$;)#$&)$.%/)(4$B$.%0#)4$:$')/$,/"$(,;%#1-'-%$*%$;-(0=/$*%$NA$'.@$

;#);)#'-)/"#9"$,/"$ 1,%#<"$.6K-."$*%$IAAA$J;E$F(0)4$(-/$%.7"#3)4$
/)$ ;#%2O$ /-/3P/$ ."#3%/$ *%$ %##)#E$ Q/"$ .%8)#$ (%&%''-=/$ (%#9"$ ,/$

'-&-/*#)$ *%$ BAA$ '.@$ +,%$ ;%#.-0-#9"$ &%2"/0"#$ &"$ '"#3"$ "$ LA$ J;M'.@$

;#);)#'-)/"/*)$,/"$'";"'-*"*$*%$%&%2"'-=/$*%$5"(0"$LAAA$J;E$F&$

*%(;&"<".-%/0)$ 5"'-"$ "##-7"$ :$ 5"'-"$ "7"8)$ *%&$ '-&-/*#)$ (%#9"$

')/0#)&"*)$ .%*-"/0%$ ,/"$ 26&2,&"$ *-#%''-)/"&E$ H-$ &"$ '"#3"$ *%7%$

*%0%/%#(%$ %/$ ;,/0)($ -/0%#.%*-)($ *%$ (,$ 0#":%'0)4$ &"$ 26&2,&"$

*-#%''-)/"&$*%7%#6$0%/%#$,/"$;)(-'-=/$/%,0#"&$%/$&"$',"&$%&$'",*"&$*%$

"'%-0%$*%&$&"*)$-/1%#-)#$*%&$;-(0=/$+,%*%$7&)+,%"*)4$;"#"$();)#0"#$%&$

;%()$()7#%$%&$'-&-/*#)E$R"$2%&)'-*"*$"$ &"$',"&$*%7%$*%(;&"<"#(%$ &"$
'"#3"$ *%0%#.-/"$ %&$ 0"."S)$ *%$ &"$ 7).7"E$ F&$ ;-(0=/$ *%$ BAA$ '.@$

*%(;&"<"$BAA$'.T$;)#$'"*"$'.$+,%$(%$&%2"/0"E$F&$.)2%#$%&$'-&-/*#)$

BA$'.$#%+,%#-#6$BAAA$'.T$*%$"'%-0%E$H-$5":$+,%$.)2%#&)$"$#"<=/$*%$

BA$'.$;)#$(%3,/*)4$#%+,%#-#6$BAAA$'.T$*%$"'%-0%$;)#$(%3,/*)$)$UA$

BM.-/E$V).)$&"($7).7"($3%/%#"&.%/0%$(%$*-.%/(-)/"/$%/$3"&)/%($

;)#$.-/,0)4$(%#6$/%'%("#-)$*-2-*-#$UAMTWNL$;"#"$)70%/%#$%&$2"&)#$%/$

3"&)/%($;)#$.-/,0)X$UAMTWNL$Y$BU$3;.E$R"$;)0%/'-"$/%'%("#-"$;"#"$

"''-)/"#$&"$7).7"$*%;%/*%$*%$(,$'",*"&$:$*%$&"$;#%(-=/$"$&"$',"&$

1,/'-)/"$>;EBUD!

!"#$ "%#"$ &'(")$ *'#'$ +,*-(+#$ &'$ ."/#-0'#1'$ (-&$,"%"#$ -&20%#+0"$ 3$ *'#'$

*#"%-1-#$&'$/",/'$3$"%#".$0",*"4-4%-.$0"4%#'$54'$*#-.+64$-70-.+8')$

(-/+('$'$."/#-0'#1'.$"$/&"95-")$.-$,"4%'$54'$8:&85&'$(-$.-15#+('($

*'#'$&+,+%'#$&'$*#-.+64$,:7+,'$(-&$.+.%-,'$-4$&'$&;4-')$-4%#-$&'$.'&+('$(-$

&'$ /",/'$ 3$ &'$ -4%#'('$ (-$ &'$ 8:&85&'$ (+#-00+"4'&<$ =4$ (-*6.+%"$

(+,-4.+"4'("$ *'#'$ 0"4%-4-#$ '*#"7+,'(',-4%-$ (-$ >$ '$ ?$ 8-0-.$ &'$

0'*'0+('($ (-$ &'$ /",/'$ -4$ 1'&"4-.$ *"#$ ,+45%"$ 3$ %5/-#;'.$ (-$

+4%-#0"4-7+64$'(-05'('.$0",*&-%'#:4$-&$.+.%-,'<!

!"#"$% &'()*+,-./*'(,)% 0-1/2*/.)% ,(% ,3% +*4,()*'(.4*,(2'% +,3%
)*)2,4.%5*+-163*/'!

@.$+,*"#%'4%-$,-40+"4'#)$95-)$*'#'$-&$(+.-A"$(-$54$.+.%-,'$B+(#:5&+0")$

0"48+-4-$%-4-#$-4$05-4%'$54'$.-#+-$(-$*'.".$'$.-15+#$'(-05'(".$'&$%+*"$

(-$(+.-A")$95-$05/#'$0"4$&'.$4-0-.+('(-.$-.*-0;C+0'.$(-$0'('$(+.-A"$

*"#$&"$05'&)$'$4+8-&$1-4-#'&$.-$#-0",+-4('$&"$.+15+-4%-)$.-1D4$EB'&'0'$
F>GHIJK!

! =%+&+L'#$ 54$ C'0%"#$ (-$ .-15#+('($ '(-05'("K!M-$ #-0",+-4('$

5%+&+L'#$54$C'0%"#$(-$.-15#+('($(-$H<N$'$>$*'#'$-&$0'5('&)$&'$

*#-.+64$3$&'$*"%-40+'$(-&$.+.%-,'<!

! E"4.+(-#'#$&'.$*2#(+('.$(-$0'#1'K!M-$(-/-$%-4-#$-4$05-4%'$

&'.$ *2#(+('.$ (-$ 0'#1'$ -4$ &'.$ %5/-#;'.)$ 8:&85&'.$ 3$ "%#".$

0",*"4-4%-.$(-&$.+.%-,'<!

! M-&-00+"4'#$54'$/",/'$'(-05'('K!O'$/",/'$(-/-$%-4-#$54$

0'5('&$ 3$ 54'$ *#-.+64$ ,'3"#$ "$ +15'&$ '$ &".$ #-95+.+%".$ (-&$

.+.%-,'<!
! =%+&+L'#$ %5/-#;'.$ (-$ 54$ %','A"$ '(-05'("K!O'.$ %5/-#;'.$

(-/-4$ %-4-#$ 54$ %','A"$ '(-05'("$ *'#'$ ,+4+,+L'#$ &'.$

*2#(+('.$(-$0'#1'<!
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!"#$ "%#"$ &'(")$ *'#'$ +,*-(+#$ &'$ ."/#-0'#1'$ (-&$,"%"#$ -&20%#+0"$ 3$ *'#'$

*#"%-1-#$&'$/",/'$3$"%#".$0",*"4-4%-.$0"4%#'$54'$*#-.+64$-70-.+8')$

(-/+('$'$."/#-0'#1'.$"$/&"95-")$.-$,"4%'$54'$8:&85&'$(-$.-15#+('($

*'#'$&+,+%'#$&'$*#-.+64$,:7+,'$(-&$.+.%-,'$-4$&'$&;4-')$-4%#-$&'$.'&+('$(-$

&'$ /",/'$ 3$ &'$ -4%#'('$ (-$ &'$ 8:&85&'$ (+#-00+"4'&<$ =4$ (-*6.+%"$

(+,-4.+"4'("$ *'#'$ 0"4%-4-#$ '*#"7+,'(',-4%-$ (-$ >$ '$ ?$ 8-0-.$ &'$

0'*'0+('($ (-$ &'$ /",/'$ -4$ 1'&"4-.$ *"#$ ,+45%"$ 3$ %5/-#;'.$ (-$

+4%-#0"4-7+64$'(-05'('.$0",*&-%'#:4$-&$.+.%-,'<!

!"#"$% &'()*+,-./*'(,)% 0-1/2*/.)% ,(% ,3% +*4,()*'(.4*,(2'% +,3%
)*)2,4.%5*+-163*/'!

@.$+,*"#%'4%-$,-40+"4'#)$95-)$*'#'$-&$(+.-A"$(-$54$.+.%-,'$B+(#:5&+0")$

0"48+-4-$%-4-#$-4$05-4%'$54'$.-#+-$(-$*'.".$'$.-15+#$'(-05'(".$'&$%+*"$

(-$(+.-A")$95-$05/#'$0"4$&'.$4-0-.+('(-.$-.*-0;C+0'.$(-$0'('$(+.-A"$

*"#$&"$05'&)$'$4+8-&$1-4-#'&$.-$#-0",+-4('$&"$.+15+-4%-)$.-1D4$EB'&'0'$
F>GHIJK!

! =%+&+L'#$ 54$ C'0%"#$ (-$ .-15#+('($ '(-05'("K!M-$ #-0",+-4('$

5%+&+L'#$54$C'0%"#$(-$.-15#+('($(-$H<N$'$>$*'#'$-&$0'5('&)$&'$

*#-.+64$3$&'$*"%-40+'$(-&$.+.%-,'<!

! E"4.+(-#'#$&'.$*2#(+('.$(-$0'#1'K!M-$(-/-$%-4-#$-4$05-4%'$

&'.$ *2#(+('.$ (-$ 0'#1'$ -4$ &'.$ %5/-#;'.)$ 8:&85&'.$ 3$ "%#".$

0",*"4-4%-.$(-&$.+.%-,'<!

! M-&-00+"4'#$54'$/",/'$'(-05'('K!O'$/",/'$(-/-$%-4-#$54$

0'5('&$ 3$ 54'$ *#-.+64$ ,'3"#$ "$ +15'&$ '$ &".$ #-95+.+%".$ (-&$

.+.%-,'<!
! =%+&+L'#$ %5/-#;'.$ (-$ 54$ %','A"$ '(-05'("K!O'.$ %5/-#;'.$

(-/-4$ %-4-#$ 54$ %','A"$ '(-05'("$ *'#'$ ,+4+,+L'#$ &'.$

*2#(+('.$(-$0'#1'<!
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! !"#$#%&'()*$)+$&,(-.(&$"&(/&$#-&-0!1&,()*$)+$&,(-.2.3(,.'(-.(

&$"&(/&$#-&-(4&'&(.)#"&'(5+6&,(7(6&'&3"#%&'(+3(2+.3(/83"'8$(-.$(

5$+98:!

! ;3/$+#'(+3( 5#$"'8(.3(.$(,#,".<&0!=.(-.2.(#3/$+#'(+3(5#$"'8(.3(.$(

,#,".<&( 4&'&( 4'8".6.'( $8,(/8<483.3".,(-.$( ,#,".<&( -.( $&(

/83"&<#3&/#>3:!

! ?.&$#%&'(+3(&3*$#,#,(-.(<&3".3#<#.3"80!=.(-.2.('.&$#%&'(+3(

&3*$#,#,(-.(<&3".3#<#.3"8(4&'&(-.".'<#3&'($8,(#3".')&$8,(-.(

<&3".3#<#.3"8(7($&,("&'.&,(&('.&$#%&':!

!"#"!$%&'()*+$),$-.&+$),$)*/,0&*+0./*,0'+$),1$&*&',/.$2*)34(1*-+$

5%6,3-*-*+$734-'*-+$/+),1+$,0$(0.$,8-.9.)+3.$:3+0'.1;!

<.&+$="$>(.0'*:*-.3$1.$7+',0-*.$),$&.1*).$),1$.-'(.)+3$2*)34(1*-+!

@&'&( $&( 48".3/#&( -.( ,&$#-&( -.$( &/"+&-8'( A#-'*+$#/8( ,.( '.&$#%&( $8,(

,#6+#.3".0!

(B#<.3,#83&<#.3"8(-.($8,(/#$#3-'8,(A#-'*+$#/8,0!

C$(-#*<."'8(-.$(D<28$8(-.$(/#$#3-'8(-.2.(,.'(,+5#/#.3".(4&'&(6.3.'&'($&(

5+.'%&(3./.,&'#&(4&'&(<8).'(.$(<&".'#&$:(1&(5+.'%&(3./.,&'#&(,.(4+.-.(

/&$/+$&'(<.-#&3".($&(,#6+#.3".(5>'<+$&0!

E(F(@(G(H!

B83-.0!

! E0(E+.'%&(-.$(/#$#3-'8(IJK!

! @0(@'.,#>3(-.($&(28<2&(I@&K!

! H0(L'.&(-.$(D<28$8(-.$(/#$#3-'8(I<MK!

!"# $"%%&%"# '&(# $)()*'%+# '&,&# -&%# -./)$)&*0&# 1"%"# "($"*2"%# ("# "(0.%"# 3#

1%+/.*')'"'#'&#&4$"5"$)6*#'&-&"'"-7!

!"#$%&'%()*+,-.-/"/-0+%)*%1*23-#-,$#%)*%41*#-0+%5% ,"6"7$%)*8%"/,3")$1%

9-)1:38-/$!

!"# 1%&-)6*# 3# 0"8"9+# '&(# "$0."'+%# :)'%;.()$+<# '&1&*'&%;# '&(#

')8&*-)+*"8)&*0+# 3# %&=.&%)8)&*0+-# '&(# -)-0&8"# :)'%;.()$+7# >)*#

&8,"%?+<# ("# $"%%&%"# '&(# $)()*'%+# '&,&# '&0&%8)*"%-&# &*# /.*$)6*# '&# ("#

"(0.%"#3#1%+/.*')'"'#'&#&4$"5"$)6*#=.&#-&#'&-&"#"($"*2"%7!

!"#$%;'%()*+,-.-/"/-0+%)*%1*23-#-,$#%)*%.83<$!

@"%"#%&"()2"%#&-0"#)'&*0)/)$"$)6*#-&#1%+$&'&#'&#("#-)?.)&*0&#8"*&%"A!

B7#C&/)*)$)6*#'&#("-#/.*$)+*&-#'&(#-)-0&8"A!

! D+5)8)&*0+-#'&(#,%"2+A!E(&5"$)6*<#'&-$&*-+<#?)%+7!

! D+5)8)&*0+-#'&(#$.$:"%6*A!F1&%0.%"<#$)&%%&<#?)%+7!

! G.&%2"-# '&# &4$"5"$)6*A!G.&%2"# 8;4)8"# '&# &4$"5"$)6*<#

/.&%2"#'&#%&0&*$)6*7!

! H&(+$)'"'# '&# +1&%"$)6*A!H&(+$)'"'# 8;4)8"# '&# 8+5)8)&*0+#

'&(#,%"2+#3#'&(#$.$:"%6*7!

I7#J;($.(+#'&(#$".'"(#*&$&-"%)+#1"%"#$"'"#/.*$)6*A!

! J)()*'%+-#:)'%;.()$+-A!K0)()2"%#("#/6%8.("#L#M#H#N#F<#'+*'&A!

! LA#J".'"(#O8PQ-R!

! HA#H&(+$)'"'#'&(#$)()*'%+#O8Q-R!

! FA#S%&"#'&(#T8,+(+#'&(#$)()*'%+#O8UR!

! D.(0)1()$"'+%&-# '&# $".'"(A!J+*-)'&%"%# ("# -)8.(0"*&)'"'# '&#

8+5)8)&*0+-#3#("-#1T%')'"-#'&#$".'"(#&*#&(#-)-0&8"7!
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!"# $"%%&%"# '&(# $)()*'%+# '&,&# -&%# -./)$)&*0&# 1"%"# "($"*2"%# ("# "(0.%"# 3#

1%+/.*')'"'#'&#&4$"5"$)6*#'&-&"'"-7!

!"#$%&'%()*+,-.-/"/-0+%)*%1*23-#-,$#%)*%41*#-0+%5% ,"6"7$%)*8%"/,3")$1%

9-)1:38-/$!

!"# 1%&-)6*# 3# 0"8"9+# '&(# "$0."'+%# :)'%;.()$+<# '&1&*'&%;# '&(#

')8&*-)+*"8)&*0+# 3# %&=.&%)8)&*0+-# '&(# -)-0&8"# :)'%;.()$+7# >)*#

&8,"%?+<# ("# $"%%&%"# '&(# $)()*'%+# '&,&# '&0&%8)*"%-&# &*# /.*$)6*# '&# ("#

"(0.%"#3#1%+/.*')'"'#'&#&4$"5"$)6*#=.&#-&#'&-&"#"($"*2"%7!

!"#$%;'%()*+,-.-/"/-0+%)*%1*23-#-,$#%)*%.83<$!

@"%"#%&"()2"%#&-0"#)'&*0)/)$"$)6*#-&#1%+$&'&#'&#("#-)?.)&*0&#8"*&%"A!

B7 C&/)*)$)6*#'&#("-#/.*$)+*&-#'&(#-)-0&8"A

D+5)8)&*0+-#'&(#,%"2+A!E(&5"$)6*<#'&-$&*-+<#?)%+7

D+5)8)&*0+-#'&(#$.$:"%6*A!F1&%0.%"<#$)&%%&<#?)%+7

G.&%2"-# '&# &4$"5"$)6*A!G.&%2"# 8;4)8"# '&# &4$"5"$)6*<

/.&%2"#'&#%&0&*$)6*7

H&(+$)'"'# '&# +1&%"$)6*A!H&(+$)'"'# 8;4)8"# '&# 8+5)8)&*0+

'&(#,%"2+#3#'&(#$.$:"%6*7

I7 J;($.(+#'&(#$".'"(#*&$&-"%)+#1"%"#$"'"#/.*$)6*A

J)()*'%+-#:)'%;.()$+-A!K0)()2"%#("#/6%8.("#L#M#H#N#F<#'+*'&A

LA#J".'"(#O8PQ-R

HA#H&(+$)'"'#'&(#$)()*'%+#O8Q-R

FA#S%&"#'&(#T8,+(+#'&(#$)()*'%+#O8UR

D.(0)1()$"'+%&-# '&# $".'"(A!J+*-)'&%"%# ("# -)8.(0"*&)'"'# '&

8+5)8)&*0+-#3#("-#1T%')'"-#'&#$".'"(#&*#&(#-)-0&8"7
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Capítulo 5

!"#$%&'(&)#*+&#',(*,&#-)-,&#.+'+/,01)2!

! 3(4,0#&)/#',(*,&+/#.+'+/,01)/#5,0,#',*,#6(.'17."!

! 89,*10# (.# 4,0:+.# *+# /+:(01*,*# ;<=>?=@A# 5,0,# '(B010#

.+'+/1*,*+/#6(-(0,/"!

C"#D+/(4+.#*+#0+E(1/1-)/#*+#6&(F)2!

! $,(*,&#-)-,&#.+'+/,01)#5,0,#+&#/1/-+4,!

! $,(*,&#4%G14)#5,0,#',*,#6(.'17.!

! H0+/17.#4%G14,#*+&#/1/-+4,!

!"#$%&'%()*+,#)$,"*)+,-$%.+%/"%0$*0"%1).234/)5"!

H,0,#&)/#'%&'(&)/#*+#&,#B)4B,#I1*0%(&1',#/+#0+,&1J,#/+:K.#&)#/1:(1+.-+2!

L14+./1).,41+.-)#*+#&,#B)4B,2!

M&# ',(*,&# *+# &,# B)4B,# *+B+# /+0# /(61'1+.-+# 5,0,# /,-1/6,'+0# &,/#

.+'+/1*,*+/#*+#&)/#'1&1.*0)/#I1*0%(&1')/"#M&#',(*,&#.+'+/,01)#/+#5(+*+#

',&'(&,0#4+*1,.-+#&,#/1:(1+.-+#6704(&,2!

N#O#P#Q#8#Q#.!

L).*+2!

! N2#$,(*,&#*+#&,#B)4B,#;4RS/A!

! P2#P+&)'1*,*#*+&#'1&1.*0)#;4S/A!

! 82#T0+,#*+&#U4B)&)#*+&#'1&1.*0)#;4VA!

! .2#WK4+0)#*+#'1&X.*0)/!

Y,#50+/17.#*+#&,#B)4B,#*+B+#/+0#/(61'1+.-+#5,0,#/(5+0,0#&,#6(+0J,#*+#

0+/1/-+.'1,#*+&#4,-+01,&#E(+#/+#+/-%#+G',Z,.*)"#Y,#50+/17.#.+'+/,01,#

/+#5(+*+#',&'(&,0#4+*1,.-+#&,#/1:(1+.-+#6704(&,2!

H#O#[#S#8!

!"#$%&!

! '&(')%*+,#($%(-.(/"0/.(1'.2!

! 3&(34%)5.($%()%*+*6%#7+.($%-(0.6%)+.-(182!

! 9&(:)%.($%-(;0/"-"($%-(7+-+#$)"(10<2!

!"#$%&'%()*+,*$%-.%/$0.1+2"%-.%.103"-"%-.*%+2*21-3$%4%*"%.52+2.1+2"%-.*%

+2*21-3$!

=.(>"6%#7+.($%(%#6).$.($%-(7+-+#$)"(1'+2(*%(>4%$%(7.-74-.)(0%$+.#6%(-.(

*+?4+%#6%(@,)04-.&!

'+(A(3(B(C!

!"#$%&!

! '+&('"6%#7+.($%(%#6).$.($%-(7+-+#$)"(1D2!

! 3&(34%)5.(.>-+7.$.(>")(%-(7+-+#$)"(182!

! C&(C%-"7+$.$($%-(7+-+#$)"(10E*2!

!"#$%6'%71)*2#2#%-.%-2#0328,+291%-.%5*,:$!

F#(%*6%(>4#6"G(*%($%/%#($%@+#+)(-"*(*+?4+%#6%*(H6%0*&!

! !+.?).0.(%*I4%0J6+7"($%-(*+*6%0.(K+$)J4-+7"L!

! '4#6"*($%(%#6).$.(M(*.-+$.($%-(@-4N"L!

! O"#$+7+"#%*( $%( 7"#6")#"( 1>)%*+,#( M( 7.4$.-( %#( >4#6"*( $%(

%#6).$.(M(*.-+$.2L!

!"#$% ;'%<2=.1#2$1"=2.10$% -.% +$1-,+0$3.#% >2-3),*2+$#% 4% +)*+,*$#% -.%

/?3-2-"#%-.%*@1."!

PL(OJ-74-"($%-(7.4$.-&!

! Q(A(9(B(C!
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!"#$%&!

! '&(')%*+,#($%(-.(/"0/.(1'.2!

! 3&(34%)5.($%()%*+*6%#7+.($%-(0.6%)+.-(182!

! 9&(:)%.($%-(;0/"-"($%-(7+-+#$)"(10<2!

!"#$%&'%()*+,*$%-.%/$0.1+2"%-.%.103"-"%-.*%+2*21-3$%4%*"%.52+2.1+2"%-.*%

+2*21-3$!

=.(>"6%#7+.($%(%#6).$.($%-(7+-+#$)"(1'+2(*%(>4%$%(7.-74-.)(0%$+.#6%(-.(

*+?4+%#6%(@,)04-.&!

'+(A(3(B(C!

!"#$%&!

! '+&('"6%#7+.($%(%#6).$.($%-(7+-+#$)"(1D2!

! 3&(34%)5.(.>-+7.$.(>")(%-(7+-+#$)"(182!

! C&(C%-"7+$.$($%-(7+-+#$)"(10E*2!

!"#$%6'%71)*2#2#%-.%-2#0328,+291%-.%5*,:$!

F#(%*6%(>4#6"G(*%($%/%#($%@+#+)(-"*(*+?4+%#6%*(H6%0*&!

! !+.?).0.(%*I4%0J6+7"($%-(*+*6%0.(K+$)J4-+7"L!

! '4#6"*($%(%#6).$.(M(*.-+$.($%-(@-4N"L!

! O"#$+7+"#%*( $%( 7"#6")#"( 1>)%*+,#( M( 7.4$.-( %#( >4#6"*( $%(

%#6).$.(M(*.-+$.2L!

!"#$% ;'%<2=.1#2$1"=2.10$% -.% +$1-,+0$3.#% >2-3),*2+$#% 4% +)*+,*$#% -.%

/?3-2-"#%-.%*@1."!

PL(OJ-74-"($%-(7.4$.-&!

! Q(A(9(B(C!
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! !"#$%&'%(#)*+,-.!

! /"#012%#'2#(%#-233456#71%6-821-%(#'2(#396'&3791#)*:.!

! ;"#;2(934'%'#'2(#<(&4'9#)*,-.!

=>#$?(3&(9#'2(#?12%#'2#(%#-233456#71%6-821-%("!

! /#@# ',=.:!

! '"#A4?*2719#'2(#396'&3791#)*.!

B>#$?(3&(9#'2#(%#82(934'%'#'2(#<(&4'9"!

! ;#@#!#,#/!

C>#$?(3&(9#'2#(%#DE1'4'%#'2#3%1F%#D91#<1433456"!

! !

! G<"#HE1'4'%#'2#3%1F%#D91#<1433456#)*.!

! <"#I%3791#'2#<1433456!

! !

! A"#A4?*2719#'2(#396'&3791#)*.!

! F"#J1%82'%'#)K>LM#*,-:.!

N>#$?(3&(9#'2#(%#DE1'4'%#'2#3%1F%#797%("!

! G7#@#G<#O#GP2!

! G7"#HE1'4'%#'2#3%1F%#797%(#)*.!

! GP2"# HE1'4'%-# '2# 3%1F%# -46F&(%12-# )2671%'%-Q# -%(4'%-Q#

39'9-Q#273>.!

R>#$?(3&(9#'2#(%#D12-456#12S&214'%"!

! H#@# !

! !"#!$%&'()#$%*+%$',-#.!-/!

! "#0%)&',-,#,%1#21+',3#.45678/!

!"#$%&'%()*+,*$#%-.%/"0"1$%2%345-6-"#%-.%7)*7,*"#!

9-&#:;1:+1-&#&%#&%1%<<'3)-$;)#%)# 2+)<'()# ,%1# <-+,-1# =# 1-#>$%&'()# ,%1#

&'&?%7-@# A%# $%<37'%),-# <3)&+1?-$# <3)# +)# >$3:%%,3$# ,%# :;1:+1-&#

B',$;+1'<-&#>-$-#&%1%<<'3)-$#1-&#:;1:+1-&#-,%<+-,-&@!

!"#$% 8'% (,"9/6:6+"5% *"% 3$/.9+6"% -.% #"*6-"% -.% *"% ;$0;"!

(,"9/6:6+"5%*"%3$/.9+6"%-.%#"*6-"%-.%*"%;$0;"%.9%,9%#6#/.0"%<6-5),*6+$=!

C@#D($7+1-"!

! !3?%)<'-#,%#&-1',-#,%#1-#E37E-#.!E/#F#G-+,-1#.H/#I#!$%&'()#

.!/#6#J2'<'%)<'-#. /!

K@#G;1<+13#,%1#<-+,-1"!

! H#F#L#I#M!

! H"#G-+,-1#.786&/!

! L"#N$%-#,%1#O7E313#,%1#<'1'),$3#.7P/!

! M"#M%13<',-,#,%1#<'1'),$3#.76&/!

Q@#G;1<+13#,%#1-#>$%&'()"!

! !#F#D#6#L!

! !"#!$%&'()#.!-/!

! D"#D+%$R-#->1'<-,-#>3$#%1#<'1'),$3#.S/!

! L"#N$%-#,%1#O7E313#,%1#<'1'),$3#.7P/!

T@#G;1<+13#,%#1-#%2'<'%)<'-"!

! #F#U@V#W#U@X#.:-13$#?Y>'<3#>-$-#E37E-&#B',$;+1'<-&/!
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!"#!$%&'()#$%*+%$',-#.!-/

"#0%)&',-,#,%1#21+',3#.45678/

!"#$%&'%()*+,*$#%-.%/"0"1$%2%345-6-"#%-.%7)*7,*"#!

9-&#:;1:+1-&#&%#&%1%<<'3)-$;)#%)# 2+)<'()# ,%1# <-+,-1# =# 1-#>$%&'()# ,%1#

&'&?%7-@# A%# $%<37'%),-# <3)&+1?-$# <3)# +)# >$3:%%,3$# ,%# :;1:+1-&#

B',$;+1'<-&#>-$-#&%1%<<'3)-$#1-&#:;1:+1-&#-,%<+-,-&@!

!"#$% 8'% (,"9/6:6+"5% *"% 3$/.9+6"% -.% #"*6-"% -.% *"% ;$0;"!

(,"9/6:6+"5%*"%3$/.9+6"%-.%#"*6-"%-.%*"%;$0;"%.9%,9%#6#/.0"%<6-5),*6+$=!

C@ D($7+1-"

!3?%)<'-#,%#&-1',-#,%#1-#E37E-#.!E/#F#G-+,-1#.H/#I#!$%&'()

.!/ 6#J2'<'%)<'-#. /

K@ G;1<+13#,%1#<-+,-1"

H#F#L#I#M

H"#G-+,-1#.786&/

L"#N$%-#,%1#O7E313#,%1#<'1'),$3#.7P/

M"#M%13<',-,#,%1#<'1'),$3#.76&/

Q@ G;1<+13#,%#1-#>$%&'()"

!#F#D#6#L

!"#!$%&'()#.!-/

D"#D+%$R-#->1'<-,-#>3$#%1#<'1'),$3#.S/

L"#N$%-#,%1#O7E313#,%1#<'1'),$3#.7P/

T@ G;1<+13#,%#1-#%2'<'%)<'-"

#F#U@V#W#U@X#.:-13$#?Y>'<3#>-$-#E37E-&#B',$;+1'<-&/
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Capítulo 5

!"#$%&'(%)*+,-#*$-"+*,-.$%/,0%"1.2"/$3%3$."3*$!

!"#$%&'(&)#*+&#,-.#*+#/).0123#/+2.1')4!

! 56/7#8#9:#;#<=#>#?!

! 56/74#:-.#*+#/).0123#/+2.1')#9@A=!

! :4#:.+0123#*+#/.-B-C)#*+&#010/+A-#71*.%(&1')#9:-=!
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