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Análise do impacto do estudo de demanda
e capacidade no desempenho operacional:

um estudo de caso no segmento têxtil

 !"#$"%&'()*!+(,'##-."$/-%0 | Diego Augusto de Jesus Pacheco2

Resumo

 !"#$%&'()$%*&#!#+"%$)!$&#!,-"%.)!$.#$,/%$*#!0,1!%$.#$%2)&.%(#/$0,%+'$#$0,%-1"%'-
3%4$0,#$"#3#$*)&$5+%-1.%.#$%+%-1!%&$)$1/*%6")$.)$#!",.)$.#$.#/%+.%$#$6%*%61.%.#$+)$
.#!#/*#+7)$)*#&%61)+%-$#/$,/%$6)+8#69:)$.#$*#0,#+)$*)&"#;$<$*)+")$.#$*%&'.%$.%$
*#!0,1!%$8)1$%$&#%-1=%9:)$.)$.1%(+>!'6)$.%$#/*&#!%$%$*%&'&$.%$%*-16%9:)$.%$8#&&%/#+"%$
?&3)&#$.#$@#%-1.%.#$A",%-$ BA@AC$.%$D#)&1%$.%!$@#!"&19E#!$BD<FC4$0,#$*#&/1',4$ 1+161%--
/#+"#4$.1%(+)!'6%&$)$.#!#0,1-G2&1)$#+"&#$6%*%61.%.#$#$.#/%+.%$6)/)$%$6%,!%$&%1=$.#$
/,1")!$#8#1")!$1+.#!#HI3#1!$+%$#/*&#!%;$<$.#!#+3)-31/#+")$6)+!1!',$.#$,/$#!",.)$.#$
6%*%61.%.#$#$.#/%+.%$*%&%$1.#+'56%9:)$.%$&#!"&19:)$#4$*)!"#&1)&/#+"#4$%$#J*-)&%9:)$
.#!"%4$%*-16%+.)$)$ !"#$%"#&'"()&*+#,$*%&%$)$%,/#+")$.%$6%*%61.%.#$*&).,'3%;$K)&$
5/4$%$%*-16%9:)$.%$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$+%$*&)(&%/%9:)$.%$*&).,9:)$6)/$
)$)2H#'3)$.#$!,2)&.1+%&$").)!$)!$&#6,&!)!$L$6%*%61.%.#$.%$&#!"&19:);$<!$&#!,-"%.)!$.)$
#!",.)$6)+"&12,G&%/$!)2&#",.)$*%&%M$B1C$/#-7)&%&$)$*&)6#!!)$.#$*&)(&%/%9:)$.%$*&).,-
9:)$.%$#/*&#!%$%"&%3N!$.#$*-%+)!$/%1!$6)+.1=#+"#!$6)/$%$&#%-$6%*%61.%.#$.)!$&#6,&!)!O$
B11C$%,/#+"%&$)$G+.16#$.#$#561P+61%$.)$(%&(%-)$*)&$/#1)$.%$/1+1/1=%9:)$.%!$*#&.%!$*&)-
.,'3%!$#$B111C$&#.,=1&$.#$8)&/%$!1!"P/16%$,/%$!N&1#$.#$#8#1")!$1+.#!#HI3#1!$#31.#+61%.)!$
+%$A@A4$"%1!$6)/)$1+3#!'/#+")!$%-N/$.)$*&#31!")4$+:)$6,/*&1/#+")$.%!$/#"%!$.#$8%",-
ramento e falta de capital de giro.

1"&"2%"+3$/"2-4 Análise de capacidade e demanda. Gargalo. Árvore de realidade atual.
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"#6$("2"(+)9$/)&69$."/$=!!#$6!5!132!6$)3$+6!#0'9$(3#/)*"+#)$"#67$1")!*7$)3$!<213*!$+)7$=9$

"2219+#,$ !"#$%"#&'"()&*+#,$"/$"$;!"#/$)3$+#(*!"/!$2*36&(05!$("2"(+)9>$G+#"1197$+)$."/$

=!!#$"221+!6$6!;"#6$"#6$("2"(+)9$"#"19/+/$3#$2*36&(03#$21"##+#,$"+;+#,$)3$/&=H!()$"11$

*!/3&*(!/$)3$).!$("2"(+)9$(3#/)*"+#)>$-.!$*!/&1)/$3'$).+/$/)&69$(3#)*+=&)!6$!/2!(+"119$)3I$

C+D$+;2*35!$).!$2*3(!//$3'$2*36&(03#$21"##+#,$8+).$21"#/$).")$"*!$;3/)$/&+)"=1!$)3$*!"1$

*!/3&*(!$("2"(+)9J$C++D$+#(*!"/!$).!$=3K1!#!(L$!M(+!#(9$1!5!1$=9$;+#+;+:+#,$2*36&(03#$

13//!/$"#6$C+++D$*!6&(!$"$/!*+!/$3'$&#6!/+*!6$!F!()/$).")$8!*!$/.38#$3#$AB-7$/&(.$"/$&#-

2*!6+()!6$+#5!/);!#)/7$&#'&1N11!6$2*3N)$,3"1/$"#6$1"(L$3'$83*L+#,$("2+)"1>

Keywords:$O!;"#6$"#6$("2"(+)9$"#"19/+/>$P3K1!#!(L>$A&**!#)$B!"1+)9$-*!!>
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<$b&%!1-$"#/$)$0,%&")$/%1)&$*%&0,#$*&).,'3)$.#$6)+8#69:)$.)$/,+.)$6)/4$%*&)-
J1/%.%/#+"#4$`_$/1-$#/*&#!%!4$/#!/)$6)/$%!$6&#!6#+"#!$1/*)&"%9E#!$.#$*&).,")!$.%$
F71+%4$0,#$&#(1!"&%&%/$,/$%,/#+")$.#$\aac$#+"&#$)!$%+)!$X__a$#$X_Q_4$!#(,+.)$*#!-
0,1!%$*,2-16%.%$*#-%$A!!)61%9:)$b&%!1-#1&%$.%!$T+.d!"&1%!$DPJ"#1!$#$.#$F)+8#69:)$BAbTDC$
+)$%+)$.#$X_QX;$K)&"%+")4$)$/)/#+")$%",%-$#J1(#$0,#$!#$2,!0,#/$%-"#&+%'3%!$*%&%$
/#-7)&%&$%$6)/*#''31.%.#$.%!$#/*&#!%!$"PJ"#1!$2&%!1-#1&%!;

e#!!#$ !#+'.)4$ %!$ *&1)&1.%.#!$ 6)/*#''3%!$/%1!$ 8&#0,#+"#/#+"#$ #/*&#(%.%!$
+%!$)&(%+1=%9E#!4$!#(,+.)$W-%6f$BX__XC4$!:)$6,!")4$0,%-1.%.#4$3#-)61.%.#4$6)+5%21-1.%.#$
#$g#J121-1.%.#4$6,H)!$1/*%6")!$*).#/$%'+(1&$.1/#+!E#!$"%+")$1+"#&+%!$0,%+")$#J"#&+%!;$
K).#Z!#$.1=#&$%1+.%$0,#4$1+.#*#+.#+"#$.)$8)6)$6)/*#''3)$.%$)&(%+1=%9:)4$1+3#!'&$#/$
8#&&%/#+"%!$0,#$%,J1-1#/$+)$(#&#+61%/#+")$.)!$&#6,&!)!$N$6)+.19:)$8,+.%/#+"%-$*%&%$
)$%,/#+")$.%$6)/*#''31.%.#$+,/$6#+I&1)$":)$6)+",&2%.)$6)/)$)$.#$7)H#$ B@<h@T-
Ri WO$<jTk T@A4$X__lC;$j)()4$%$*#!0,1!%$"#/$6)/)$"#/%$%$(#!":)$.)!$&#6,&!)!$*&).,'-
3)!$6)/)$#!"&%"N(1%$6)/*#''3%$.#$/#&6%.);

A$#/*&#!%$#/$.1!6,!!:)$N$,/%$6)+8#69:)$.#$*#0,#+)$*)&"#4$.#.16%.%$L$8%2&1-
6%9:)$.#$&),*%!$G+'/%!$8#/1+1+%!4$#$#!"I$-)6%-1=%.%$+%$61.%.#$.#$T(&#H1+7%V@W4$+)$k%-#$
.)$K%&%+7%+%;$<$%,/#+")$.)$3)-,/#$.#$*#.1.)!4$%!!)61%.)$%$*&%=)!$.#$#+"&#(%$6%.%$
3#=$/#+)&#!4$8#=$6)/$0,#$%$#/*&#!%$1+3#!'!!#$+%$%0,1!19:)$.#$+)3)!$&#6,&!)!$#$+%$%/-
*-1%9:)$.%$!,%$6%*%61.%.#$*&).,'3%;$F)+",.)4$%$8%-"%$.#$,/$(#&#+61%/#+")$%.#0,%.)$
"#/$(#&%.)$,/%$!N&1#$.#$#8#1")!$1+.#!#HI3#1!4$"%1!$6)/)$#J6#!!)$.#$1+3#+"I&1)4$8%-"%$.#$
6%*1"%-$.#$(1&)4$+:)$6,/*&1/#+")$.%!$/#"%!$.#$*&).,9:)$#$.#$8%",&%/#+");

h1%+"#$.#!!#$6)+"#J")4$#!"#$%&'()$%*&#!#+"%$)!$&#!,-"%.)!$.#$,/%$*#!0,1!%$0,#$
"#3#$*)&$5+%-1.%.#$%+%-1!%&$)$ 1/*%6")$.)$#!",.)$.#$.#/%+.%$#$6%*%61.%.#$+)$.#!#/-
*#+7)$)*#&%61)+%-$.#$,/%$6)+8#69:)$.#$*#0,#+)$*)&"#;$A*>!$%$#"%*%$.#$.1%(+>!'6)4$
,!%+.)$%$8#&&%/#+"%$A@A$.%$D<F4$6)+!"%"),Z!#$0,#$%$6%,!%$&%1=$*%&%$.13#&!)!$*&)2-#-
/%!$.%$#/*&#!%$#!"I$+)$.#!#0,1-G2&1)$#+"&#$6%*%61.%.#$#$.#/%+.%;$K%&%$1+3#!'(%&$)!$
1/*%6")!$.%$%*-16%9:)$.%$%+I-1!#$.#$.#/%+.%$#$6%*%61.%.#$+%$#/*&#!%4$#!"&,",&),Z!#$
%$*#!0,1!%$.%$ !#(,1+"#$/%+#1&%M$ %$ !#9:)$.)1!$ %*&#!#+"%$ %$ &#31!:)$ "#>&16%$ .)$ "#/%4$
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%2)&.%+.)$%$D#)&1%$.%!$@#!"&19E#!4$)!$*&)6#!!)!$.#$*#+!%/#+")$#$8)6%-1=%9:)$#/$61+6)$
#"%*%!4$)$G+.16#$.#$&#+.1/#+")$)*#&%61)+%-$(-)2%-$BT@<RC4$%$%+I-1!#$.#$6%*%61.%.#$#$.#-
/%+.%$.)!$&#6,&!)!$*&).,'3)!$#$%!$!#"#$*#&.%!$.)$!1!"#/%$ !"#$%"#&'"()&*+#,; a seção 
"&P!$%*&#!#+"%$%$/#").)-)(1%$.#$*#!0,1!%$#$%$.#!6&19:)$.)!$*&)6#.1/#+")!$/#").)->-
gicos adotados; a seção quatro discute o desenvolvimento do processo de construção 
.)$.1%(+>!'6)$B6#+I&1)C4$)$*&)6#!!)$.#$1.#+'56%9:)$.%$&#!"&19:)$%$*%&'&$.%$%+I-1!#$.#$
6%*%61.%.#$#$.#/%+.%4$)$*&)6#!!)$.#$#J*-)&%9:)$.)$(%&(%-)4$%$%*-16%9:)$.%$%+I-1!#$.#$
6%*%61.%.#$#$.#/%+.%$+%$*&)(&%/%9:)$.%$*&).,9:)O$*)&$5/4$%$!#9:)$a$%*&#!#+"%$%!$
6)+6-,!E#!$.#!!#$#!",.);

:(;-2!+9'(6-<%!$"

X;Q$A$D#)&1%$.%!$@#!"&19E#!

W#(,+.)$F)J$#$W*#+6#&$BX__XC4$%$D#)&1%$.%!$@#!"&19E#!$BD<FC$*).#$!#&$#+"#+.1.%$
%$*%&'&$.)!$!#(,1+"#!$6)/*)+#+"#!M$B1C$,/$&%/)$-)(G!'6)4$6)/$/#").)-)(1%!$"%/2)&-
Z*,-/:)Z6)&.%$#$)$(#&#+61%/#+")$.#$*,-/E#!$#$%!$#!"&,",&%!$->(16%!$.#$%+I-1!#$kZAZDO$
B11C$ ,/$ !#(,+.)$ &%/)$0,#$ 6)+!1!"#$ +)$ *&)6#!!)$ .#$ 8)6%-1=%9:)$ #/$ 61+6)$ #"%*%!4$ +)!$
1+.16%.)&#!$.#$.#!#/*#+7)$.)$!1!"#/%$B(%+7)4$1+3#+"I&1)$#$.#!*#!%!$)*#&%61)+%1!C4$+%$
%*-16%9:)$.)$(%+7)$.>-%&V.1%$#$+)!$*&)6#!!)!$.#$.#61!:)$!)2&#$;+<$.#$*&).,")!O$B111C$,/$
"#&6#1&)$&%/)4$#+3)-3#+.)$%$!)-,9:)$.#$*&)2-#/%!$#$)$*&)6#!!)$.#$*#+!%/#+")4$+)!$
.1%(&%/%!$.#$#8#1")Z6%,!%Z#8#1")$#$!#,!$6)/*)+#+"#!$BI&3)&#$.%$&#%-1.%.#$%",%-4$I&3)&#$
.%$&#%-1.%.#$8,",&%4$I&3)&#$.#$*&NZ&#0,1!1")!4$I&3)&#$.#$"&%+!19:)$#$%$/#").)-)(1%$.#$
.1!*#&!:)$.#$+,3#+!C;$h#+"&#$#!!#!$#-#/#+")!4$#!"%$*#!0,1!%$%.)"),$)$*&)6#!!)$.#$*#+-
!%/#+")$#$)$*&)6#!!)$.#$8)6%-1=%9:)$#/$61+6)$#"%*%!4$)!$0,%1!$!#&:)$.#"%-7%.)!$%$!#(,1&;$

X;Q;Q$<$*&)6#!!)$.#$*#+!%/#+")$.%$D<F

<$*&)6#!!)$.#$*#+!%/#+")$.%$ D<F$,'-1=%$ ,/%$%2)&.%(#/$61#+m56%$0,#$*#&-
/1"#$.1%(+)!'6%&$,/$*&)2-#/%$6#+"&%-4$8)&/,-%&$,/%$!)-,9:)$#$*&#*%&%&$,/$*-%+)$.#$
%9:)$&#!*)+.#+.)$%$"&P!$0,#!"E#!$2I!16%!M$)$0,#$/,.%&4$/,.%&$*%&%$0,%-$%-"#&+%'3%$#$
6)/)$/,.%&;$<$*&)6#!!)$.#$*#+!%/#+")$.%$D#)&1%$.%!$@#!"&19E#!$*).#$!#&$%*-16%.)$L!$
&#!"&19E#!$n!16%!$ B6%*%61.%.#4$ -)(G!'6%4$#!")0,#4$#"6C$#$L!$+:)$n!16%!$ B(#&#+61%/#+")4$
.#/%+.%$.#$/#&6%.)$#$6)/*)&"%/#+"%-C$.#$%6)&.)$6)/$%$+%",&#=%$.)!$*&)2-#/%!$%$
!#&#/$!)-,61)+%.)!$BR<jh@ADDO$F<o4$QppXC;$

 !"%$*#!0,1!%$8%&I$)$,!)$.%$?&3)&#$.#$@#%-1.%.#$A",%-$ BA@AC$*%&%$.#"#&/1+%9:)$
.)$*&)2-#/%$+)$6)+"#J")$.%$)&(%+1=%9:)$#/$%+I-1!#;$A$A@A$"#/$*)&$)2H#'3)$%,J1-1%&$+%$
&#!*)!"%$L$0,#!":)$q<$0,#$/,.%&rs;$ -%$N$8,+.%/#+"%-$*)&0,#$6)+"&12,1$*%&%$%$6)+!"&,9:)$
.#$,/$.1%(+>!'6)$%$&#!*#1")$.%$)&(%+1=%9:)4$%*)+"%+.)$)$*&)2-#/%$%$!#&$&#!)-31.);$t$,/%$
8#&&%/#+"%$->(16%$0,#$*#&/1"#$%+%-1!%&$)!$*&)2-#/%!$.#$8)&/%$!1!"P/16%4$%"&%3N!$.#$,/%$
&#-%9:)$.#$#8#1")Z6%,!%Z#8#1")4$*%&%$#+6)+"&%&$%$6%,!%$&%1=$.)!$#8#1")!$1+.#!#HI3#1!;$
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X;Q;X$<$*&)6#!!)$.#$8)6%-1=%9:)$#/$61+6)$#"%*%!

A$1.#1%$2I!16%$.%$D#)&1%$.%!$@#!"&19E#!$N$1.#+'56%&$%!$&#!"&19E#!$0,#$-1/1"%/$)!$
(%+7)!$.%$)&(%+1=%9:)$#4$#/$!#(,1.%4$(#&#+61IZ-%!$*%&%$%$/%J1/1=%9:)$.)!$-,6&)!;$k1-
!%+.)$%'+(1&$%$/#"%$+%!$)&(%+1=%9E#!4$%$D<F$!,(#&#$%$,'-1=%9:)$.#$61+6)$#"%*%!4$.#!-
critas segundo Antunes !)$"1>$BX__^CM$B1C$1.#+'56%&$%!$&#!"&19E#!$.)$!1!"#/%$u$6)+!1!"#$
#/$1.#+'56%&$)!$&#6,&!)!$0,#$&#!"&1+(#/$%$6%*%61.%.#$.)$!1!"#/%$6)/)$,/$").)O$B11C$
#J*-)&%&$%!$&#!"&19E#!$.)$*&)6#!!)$u$#J*-)&%&$%$&#!"&19:)$!1(+156%$'&%&$)$/IJ1/)$.#-%4$
#31"%+.)$*#&.#&$"#/*)$%-(,/$.,&%+"#$)$*&)6#!!)O$B111C$!,2)&.1+%&$",.)$),$/%1!$L!$&#!"&1-
9E#!$.)$!1!"#/%$u$)!$(%&(%-)!$.#3#/$#!"%2#-#6#&$)$g,J)4$)!$#!")0,#!$#$%$)6,*%9:)$.)!$
&#6,&!)!$+:)Z(%&(%-)!O$B13C$#-#3%&$%$6%*%61.%.#$.%$&#!"&19:)$u$6)+!1!"#$#/$%,/#+"%&$%$
6%*%61.%.#$.#$*&).,9:)$.)$(%&(%-)$),$&#.,=1&$%$.#/%+.%$.#$"#/*)$.)!$*&).,")!$#$B3C$
&#")&+%&$%$*&1/#1&%$#"%*%4$6%!)$%$&#!"&19:)$"#+7%$!1.)$0,#2&%.%$#/$%-(,/$*%!!)$%+"#-
&1)&4$+:)$.#1J%+.)$0,#$%$1+N&61%$")/#$6)+"%$.)$!1!"#/%;

X;X$v+.16#$.#$&#+.1/#+")$)*#&%61)+%-$(-)2%-$BT@<RC

<$T@<R$N$,/$1+.16%.)&$0,#$%,J1-1%$%$#+"#+.#&$6)/)$#!"I$)$.#!#/*#+7)$.%$I&#%$
.%$/%+,8%",&%$#$1.#+'56%$0,%-$%$/IJ1/%$#561P+61%$*)!!G3#-$.#$!#&$%'+(1.%$BAeDie W$
!)$"1>4$X__^C;$<$G+.16#$.#$#561P+61%$)*#&%61)+%-$(-)2%-$.)$&#6,&!)$*).#$!#&$6%-6,-%.)$%$
*%&'&$.%$ 0,%9:)$QM

BQC
Onde:
w$x$G+.16#$.#$&#+.1/#+")$)*#&%61)+%-$(-)2%-$B*)&6#+"%(#/CO
"*1x$"#/*)$*%.&:)O
01$x$0,%+'.%.#$*&).,=1.%O
D"$x$"#/*)$")"%-$.1!*)+G3#-;

A$%+I-1!#$.)$6)+6#1")$.#$T@<R$*).#$!#&$%*&)8,+.%.%$%$*%&'&$.)$.#!.)2&%/#+")$
.#$"&P!$),"&)!$G+.16#!4$%$!%2#&M$B1C$G+.16#$.#$"#/*)$)*#&%61)+%-4$&#-%61)+%.)$6)/$)$"#/-
*)$.#$*%&%.%$.)!$#0,1*%/#+")!O$ B11C$ G+.16#$.#$*#&8)&/%+6#$)*#&%61)+%-4$ &#-%61)+%.)$
6)/$%$*#&.%$.#$3#-)61.%.#$.,&%+"#$%$)*#&%9:)O$B111C$G+.16#$.#$*&).,")!$%*&)3%.)!4$&#-%-
cionado com a produção de produtos defeituosos (ANTUNES !)$"1>4$X__^C;$ !"#$#!",.)$
8%&I$)$,!)$.%$ 0,%9:)$Q$*%&%$.#"#&/1+%&$)$G+.16#$.#$#561P+61%$.)!$&#6,&!)!;
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X;`$A+I-1!#$.%$6%*%61.%.#$J$.#/%+.%$.)!$&#6,&!)!$*&).,'3)!

i/%$.%!$0,#!"E#!$#!!#+61%1!$.%$ +(#+7%&1%$.#$K&).,9:)$6)+!1!"#$+%$.#"#&/1+%-
9:)4$6)/$%$/IJ1/%$*&#61!:)$*)!!G3#-4$.%$6%*%61.%.#$*&).,'3%$.)!$&#6,&!)!;$K%&%$A+",-
nes !)$"1>$BX__^C4$%!$->(16%!4$(#&%-/#+"#4$%.)"%.%!$+%!$#/*&#!%!$*%&%$%$.#"#&/1+%9:)$.%$
6%*%61.%.#$"P/$*),6)$&1()&$61#+m56)4$+%$/#.1.%$#/$0,#$+:)$6)+!1.#&%/$%!$&#%1!$#561-
P+61%!$.)!$#0,1*%/#+")!;$K)&$1!!)4$)!$%,")&#!$*&)*E#/$,/$/).#-)$6)+6#1",%-4$6)+8)&-
/#$y,%.&)$Q4$0,#$*#&/1"#$.#"#&/1+%&$+:)$!)/#+"#$%!$6%*%61.%.#!$&#%1!$.)!$&#6,&!)!4$
6)/)$"%/2N/$)!$(%&(%-)!$.#$*&).,9:);

Produtos Programação 
Mensal

Tempo de cliclo por equipamento Demanda mensal por equipamento

 0,1*#$Q  0,1*#$X  0,1*#$`  0,1*#$\  0,1*#$Q  0,1*#$X  0,1*#$`  0,1*#$\

A Pma "Q% "X% "`% "\% "Q%$o$K/% "X%$o$K/% "`%$o$K/% "\%$o$K/%

B Pmb "Q2 "X2 "`2 "\2 "Q2$o$K/2 "X2$o$K/2 "`2$o$K/2 "\2$o$K/2

C Pmc "Q6 "X6 "`6 "\6 "Q6$o$K/6 "X6$o$K/6 "`6$o$K/6 "\6$o$K/6

D Pmd "Q. "X. "`. "\. "Q.$o$K/. "X.$o$K/. "`.$o$K/. "\.$o$K/.

Demanda total por equipamento hQ hX h` h\

v+.16#$.#$#561P+61%$)*#&%61)+%- µ µ µ µ

Capacidade nominal do equipamento FQ FX F` F\

Capacidade real do equipamento FQ$o$w FX$o$w F`$o$w$ F\$o$w

Diferença nominal em unidade de tempo BFQ$o$wC$Z$hQ BFX$o$wC$Z$hX BF`$o$wC$Z$h` BF\$o$wC$Z$h\

=*"7%'(0(>(?#@&!+-(7-($"A"$!7"7-(B(7-."#7"
Fonte: Adaptado de Antunes !)$"1;$BX__^C;

Onde:
"Q%$x$"%J%$.#$*&)6#!!%/#+")4$"#/*)$.#$616-)$),$"#/*)$*%.&:)O
K/%$x$*&)(&%/%9:)$/#+!%-$.#$8%2&16%9:)$.)$*&).,")$AO
"Q%$J$K/%$x$.#/%+.%$/#+!%-$.)$&#6,&!)$Q$*%&%$8%2&16%9:)$.)$*&).,")$AO
hQx$.#/%+.%$")"%-$.)$#0,1*%/#+")$QO
w(Qx$G+.16#$.#$&#+.1/#+")$)*#&%61)+%-$(-)2%-$.)$&#6,&!)$QO
FQ$x$6%*%61.%.#$+)/1+%-$.#$*&).,9:)$.)$&#6,&!)$QO
FQ$J$w(Q$x$6%*%61.%.#$&#%-$.#$*&).,9:)$.)$&#6,&!)$QO
BFQ$J$w(QC$U$hQ$x$.18#&#+9%$#/$,+1.%.#$.#$"#/*)$#+"&#$%$6%*%61.%.#$&#%-$#$%$

.#/%+.%$*&#31!"%$.)$&#6,&!)$Q;

W#$6)+!"%"%.)4$*)&$#J#/*-)4$0,#$%$.#/%+.%$hQ$N$/%1)&$0,#$%$6%*%61.%.#$&#%-$
.)$#0,1*%/#+")4$-)()$#!"#$!#&I$)$&#6,&!)$(%&(%-)$*)&$+:)$"#&$%$6%*%61.%.#$!,561#+"#$.#$
%"#+.#&$L$.#/%+.%4$.#$/).)$6)+"&I&1)4$)$&#6,&!)$*).#&I$"#&$#J6#!!)$.#$6%*%61.%.#;$
K)&"%+")4$ %$ %+I-1!#$ .%$ &#-%9:)$#+"&#$ 6%*%61.%.#$#$.#/%+.%$*#&/1"#$ 1.#+'56%&$0,%1!$
&#6,&!)!$!:)$/%1!$*&)2-#/I'6)!$"%+")$*#-%$8%-"%$0,%+")$*#-)$#J6#!!)$.#$6%*%61.%.#;

X;\$A!$*#&.%!$*&).,'3%!$

Foi por meio do desenvolvimento do  !"#$%"#&'"()&*+#,4$.)$W1!"#/%$D)z)"%$.#$
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K&).,9:)4$0,#$<7+)$#$ W71+()$%*&)8,+.%&%/$ !#,!$ 6)+7#61/#+")!$ !)2&#$*#&.%!4$ .#!-
6&#3#+.)$#$6-%!!156%+.)Z%!$#/$!#"#$6%"#()&1%!4$%$!%2#&M$B1C$*#&.%!$*)&$"&%+!*)&"#$Z$/)-
31/#+"%&$/%"#&1%1!$+:)$%(&#(%$3%-)&$%-(,/$%)$*&).,")4$*)&$1!!)4$.#3#/$!#&$#-1/1+%.%!$
!#/*&#$0,#$*)!!G3#-O$B11C$*#&.%!$*)&$#!")0,#$Z$!1(+156%$%$#J1!"P+61%$.#$/%"N&1%!Z*&1/%!4$
/%"#&1%-$#/$*&)6#!!)$#$*&).,")$%6%2%.)$#/$+G3#1!$#-#3%.)!;$<!$#!")0,#!$(#&%/$6,!")!$
5+%+6#1&)!4$)6,*%/$#!*%9)$n!16)$#$%H,.%/$%$q#!6)+.#&s$1+#561P+61%!$#$),"&%!$*#&.%!O$
B111C$*#&.%!$*)&$#!*#&%$u$)6)&&#/$0,%+.)$,/$-)"#$#!"I$%(,%&.%+.)$*#-)$,!)$.#$,/$&#-
6,&!)4$),$#+":)4$6)/)$*#9%$HI$*&)6#!!%.%4$%(,%&.%+.)$%!$&#!"%+"#!$.)$-)"#$*%&%$!#&#/$
"&%+!8#&1.%!$%)$*&)6#!!)$!#(,1+"#;$<,"&%$31!:)$!)2&#$#!*#&%$"%/2N/$*).#$!#&$%!!)61%.%$
L!$/I0,1+%!$#$%)!$ "&%2%-7%.)&#!$2%!#%.)$+)$2%1J)$ G+.16#$.#$,'-1=%9:)$ BAeDie W$!)$
"1>4$X__^CO$B13C$*#&.%!$*)&$/)31/#+"%9:)$Z$&#-%61)+%.%!$%)$/)31/#+")$.)!$"&%2%-7%.)-
res que não agrega valor. Os esforços para minimização das perdas por movimentação 
6)+!1!"#/$#/$&#%-1=%&$,/$#!",.)$%*&)8,+.%.)$.#$ "#/*)!$#$/)31/#+")!$#4$ "%/2N/4$
#!"%2#-#6#&$6)+'+,%/#+"#$*%.&E#!$)*#&%61)+%1!$)!$/%1!$#8#'3)!$*)!!G3#1!$BAeDie W$
!)$"1>4$X__^CO$B3C$*#&.%!$*)&$&#"&%2%-7)$Z$%!!)61%.%!$L$8%2&16%9:)$.#$*&).,")!$.#8#1",)!)!;$
<$%"%0,#$%$#!!%!$*#&.%!$.#3#$6)+!1!'&$#/$,/$!1!"#/%$.#$*&#3#+9:)$.#$.#8#1")!4$%",%+-
.)$.1&#"%/#+"#$+%$8)+"#$(#&%.)&%$BW{TeR<4$QpplCO$B31C$*#&.%!$*)&$*&)6#!!%/#+")$#/$
!1$Z$6)+!1!"#/$+%!$%'31.%.#!$.#$*&)6#!!%/#+")$0,#$+:)$%(&#(%/$3%-)&$%)$*&).,")$5+%-4$
),$!#H%4$)$6-1#+"#$+:)$&#6)+7#6#$6)/)$!#+.)$,/$&#0,1!1")$.%$0,%-1.%.#;$A!$!)-,9E#!$
*%&%$.#2#-%&$#!!%!$*#&.%!4$!#(,+.)$W71+()$BQpplC4$6)+!1!"#/$+%$,'-1=%9:)$.#$"N6+16%!$
.#$%+I-1!#$.#$3%-)&O$B311C$*#&.%!$*)&$!,*#&*&).,9:)$Z$2%!#%.%$+)$#J6#!!)$.#$0,%+'.%.#$
e na produção antecipada em relação aos processos ou consumo. 

C(D-6'7'&'E!"(7-(A-+F*!+"

 !"%$!#9:)$8%=$%$6%&%6"#&1=%9:)$.)$/N").)$.#$*#!0,1!%$0,%+")$L$+%",&#=%4$)2H#-
'3)4$%2)&.%(#/$#$*&)6#.1/#+");$y,%+")$L$+%",&#=%4$)$/N").)$6-%!!156%Z!#$6)/)$,/%$
*#!0,1!%$ %*-16%.%;$h#$ %6)&.)$ 6)/$ |,+($ BX__\C4$ %$ *#!0,1!%$ %*-16%.%$ "#/$)$ 1+",1")$ .#$
*&)*)&61)+%&$%$.#!6)2#&"%$#$%$%*-16%9:)$.#$+)3)!$6)+7#61/#+")!$#/$}/21")$*%&'6,-
-%&;$e#!!#$6%!)4$+%$#/*&#!%$#/$0,#!":)4$!#&:)$1/*-%+"%.%!$%-(,/%!$%2)&.%(#+!$0,#4$
%",%-/#+"#4$+:)$!:)$,!%.%!$+%$!,%$(#!":)4$"%1!$6)/)$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%4$
%+I-1!#$.%!$!#"#$*#&.%!$#$*&)(&%/%9:)$.%$*&).,9:)$%$*%&'&$.#!"%!$%+I-1!#!;

y,%+")$%)!$)2H#'3)!4$)$/N").)$*&#"#+.#$1/*-%+"%&$%9E#!$0,#$*).#&:)$!#&31&$.#$
2%!#$),$&#8#&P+61%$%$),"&%!$*#!0,1!%!4$-)()$6-%!!156%Z!#$6)/)$,/$#!",.)$#J*-)&%">&1)$
B|ieR4$X__\C;$D%/2N/$!#$*).#$%3%-1%&$6)/)$!#+.)$.#$6,+7)$#J*-)&%">&1)4$*)&0,#$!#&I$
+#6#!!I&1)$+)!$#!"I(1)!$1+161%1!$.%$*#!0,1!%4$1.#+'56%&$)!$%!*#6")!$#$6%&%6"#&G!'6%!$.)$
!1!"#/%$*&).,'3)4$/).#-)$#$*&I'6%$.#$(#!":)4$&#(&%!$1+"#&+%!4$#"6;

A$*#!0,1!%$3%-#&Z!#ZI$.%$6)-#"%$.#$.%.)!$#$.#$%+I-1!#!$.#$%2)&.%(#/$0,%+'$#$
0,%-1"%'3%4$%$*%&'&$.%!$0,%1!$!#&:)$#!"%2#-#61.%!$71*>"#!#!$#$&#-%9E#!$.#$6%,!%$#$#8#1")$
B|ieR4$X__\C;$W#(,+.)$~%&'+!$BX__^C4$%!$%+I-1!#!$0,%-1"%'3%!$!:)$6%&%6"#&1=%.%!$*#-%$
.#!6&19:)4$6)/*&##+!:)$#$1+"#&*&#"%9:)$.#$8%")!$#$8#+�/#+)!4$#+0,%+")$0,#$%!$%+I-1-
!#!$0,%+'"%'3%!$*#-%$/#+!,&%9:);$

y,%+")$ %)!$ *&)6#.1/#+")!4$ 6-%!!156%Z!#$ 6)/)$ ,/$ #!",.)$ .#$ 6%!)$ d+16)4$ *)1!$
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)$/N").)$*&#"#+.#$.#!6&#3#&$,/$ !1!"#/%$.#$*&).,9:)$#/$}/21")$*%&'6,-%&$ B|ieR4$
X__\C;$ K%&%$ �1+$ BX__QC4$ )$ #!",.)$.#$ 6%!)$ N$ ,/%$ 1+3#!'(%9:)$ #/*G&16%$ #$ ,/$/N").)$
%2&%+(#+"#$.#$*-%+#H%/#+")4$6)-#"%$#$%+I-1!#$.#$.%.)!4$6,H)$)2H#'3)$N$6)/*&##+.#&$8#-
+�/#+)!$)&(%+1=%61)+%1!4$*)-G'6)!$#$!)61%1!$.#$8)&/%$6)/*-#J%;$K)&"%+")4$)!$*&)6#!!)!$
)&(%+1=%61)+%1!$#$%./1+1!"&%'3)!$.%$#/*&#!%$#/$.1!6,!!:)$!#&:)$1+3#!'(%.)!$#$.#!6&1-
")!$*%&%$%$6)/*&#!!:)$1+"#(&%-$.)!$8#+�/#+)!$6)+!"%.)!$+%$A@A;

<$/N").)$.#$6)+.,9:)$.%$*#!0,1!%$2%!#%&Z!#ZI$+%$%*-16%9:)$.#$"&P!$.)!$61+6)$
*%!!)!$.)$*&)6#!!)$.#$8)6%-1=%9:)$.%$D<F4$)!$0,%1!$6)+!1!"#/4$1+161%-/#+"#4$#/$1.#+'-
56%&$%$&#!"&19:)4$#/$!#(,1.%4$#J*-)&IZ-%$*%&%$)2"#&$)$/IJ1/)$%*&)3#1"%/#+")$.%$6%*%-
61.%.#$#J1!"#+"#$#4$*)&$5/4$!,2)&.1+%&$)!$&#6,&!)!$0,#$+:)$!:)$(%&(%-)!$L$&#!"&19:)$.)$
!1!"#/%;$h#$%6)&.)$6)/$#!!#!$*&#!!,*)!")!4$.131.1&%/Z!#$)!$*&)6#.1/#+")!$#/$0,%"&)$
8%!#!$.1!'+"%!4$0,#$!:)M$*&NZ.#!#+3)-31/#+")4$.#!#+3)-31/#+")$8%!#$A4$.#!#+3)-31/#+-
")$8%!#$b$#$*>!Z.#!#+3)-31/#+");$e%$S1(,&%$Q4$N$%*&#!#+"%.)$)$/N").)$6)/$%!$%'31.%-
des realizadas em cada uma das fases descritas.

G!E*%"(0(3(H!"E%"."(7'(.I6'7'
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

Exploração do 
gargalo
- Analisar as sete 
perdas de Ohno e 
Shingo;
- Evidenciar 
o impacto 
5+%+6#1&)$+)$
sistema;
- Realizar plano 
de melhorias 
visando eliminar 
as perdas 
existentes;
- Implementar as 
%9E#!$*-%+#H%.%!O
- Analisar os 
resultados da 
etapa.

Análise de 
capacidade e 
demanda na 
programação da 
produção
- Aplicar a 
ferramenta 
de análise de 
capacidade e 
demanda para 
simular cenários 
na programação 
da produção
- Analisar o 
desempenho da 
ferramenta

Cenário
- Aplicar a ARA 
(Árvore de 
@#%-1.%.#$A",%-CO
- Analisar os 
resultados;
- Determinar 
o problema de 
pesquisa;
- Estabelecer o 
)2H#'3)O
- Pesquisar 
/N").)!4$
"N6+16%!$#$
ferramentas para 
o alcance dos 
)2H#'3)!O
- Elaborar 
*&)H#");

57-#JK$"#7'("(
restrição pela análise de 
capacidade e demanda
Z$h#"#&/1+%&$)$G+.16#$.#$
#561P+61%O
Z$F%-6,-%&$%$.#/%+.%4$
#/$/1+,")!4$.#$
*&)(&%/%9E#!$*%!!%.%!$
e atual;
- Calcular a capacidade 
&#%-$.)$&#6,&!)!4$#/$
minutos;
- Realizar análise de 
capacidade e demada de 
*&)(&%/%9E#!$*%!!%.%!$
e atual;
Z$T.#+'56%&$&#6,&!)$
&#!"&1'3)$B(%&(%-)CO
- Analisar os resultados 
da etapa.

PRÉ-
HLML,NO)N5DL,PO

HLML,NO)N5DL,PO
G?ML(?

HLML,NO)N5DL,PO
G?ML(Q

1RM3
HLML,NO)N5DL,PO

?2"&!"89'(E-%"&(
dos resultados
- Avaliar o 
impacto do 
estudo de 
demanda e 
capacidade no 
desempenho 
operacional da 
empresa;
- Elaborar 
relatório 
5+%-$B%&'()$
61#+m56)CO
- Divulgar os 
resultados  
L!$*%&"#!$
interessadas
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S(H-+-#2'&2!.-#6'

\;Q$F#+I&1)

A$#/*&#!%$)2H#")$.#!"#$"&%2%-7)$N$,/%$6)+8#69:)$.#$*#0,#+)$*)&"#$-)6%-1=%.%$
+%$61.%.#$.#$T(&#H1+7%V@W4$+)$k%-#$.)$K%&%+7%+%;$ !!%$)&(%+1=%9:)$N$,/%$"#&6#1&1=%.%$
0,#$*&#!"%$ !#&319)!$+%!$I&#%!$.#$.#!#+3)-31/#+")$#$.#$ 8%2&16%9:)$.#$ &),*%!$ G+'/%!$
8#/1+1+%!$*%&%$,/%$/%&6%$#J6-,!13%;$<$%,/#+")$!1(+156%'3)$.%$.#/%+.%4$3#&156%.)$
+)!$ d-'/)!$ %+)!4$ 8#=$ %$ #/*&#!%$ 1+3#!'&$ +%$ %/*-1%9:)$ .#$ !,%$ 6%*%61.%.#$ *&).,'3%4$
+)$#+"%+")4$%$8%-"%$.#$,/$(#&#+61%/#+")$%.#0,%.)$.)!$&#6,&!)!$"#/$)6%!1)+%.)$,/%$
!N&1#$.#$#8#1")!$1+.#!#HI3#1!$0,#4$%",%-/#+"#4$1/*%6"%/$)$.#!#/*#+7)$)*#&%61)+%-$.%$
organização.

W#(,1+.)$%!$.1&#"&1=#!$*&)*)!"%!$*)&$F)J$#$W*#+6#&$BX__XC4$*%&%$%$6)+!"&,9:)$.%$
?&3)&#$.#$@#%-1.%.#$A",%-$BA@AC$8)&%/$%+%-1!%.)!4$%$*%&'&$.#$,/$#!",.)$.1&1(1.)$6)/$
)!$(#!")&#!$.%$)&(%+1=%9:)4$.13#&!)!$#8#1")!$1+.#!#HI3#1!$B TC$#/$,/%$&#-%9:)$!1!"P/16%$
.#$#8#1")Z6%,!%Z#8#1");$K).#Z!#$%5&/%&$0,#$)$&#!,-"%.)$)2'.)$8)1$%$.#!6)2#&"%$.%$6%,!%$
&%1=$!1!"P/16%$*%&%$)!$3I&1)!$#8#1")!$)2!#&3%.)!;$<$/N").)$.#$!)-,9:)4$2%!#%.)$+%$D<F4$
.1=$0,#$%$6%,!%$&%1=$N$%$&#!"&19:)$.)$!1!"#/%$0,#$1/*#.#$%$)&(%+1=%9:)$.#$%'+(1&$,/$.#-
!#/*#+7)$!,*#&1)&$#/$&#-%9:)$%$!,%$/#"%$.#$(%+7%&$.1+7#1&)$7)H#$#$+)$8,",&);$W#+.)$
%!!1/4$").%$%"#+9:)$8)1$.1&1(1.%$L$6%,!%$&%1=$*%&%$0,#$)!$#8#1")!$*,.#!!#/$!#&$#-1/1+%.)!$
.#$8)&/%$.#5+1'3%;$

A$I&3)&#$ 8)1$ 6)+!"&,G.%$ 6)/$%$*%&'61*%9:)$.)$'/#$(#!")&$.%$#/*&#!%4$#+3)--
3#+.)$(#&#+"#$(#&%-4$(#&#+"#$5+%+6#1&)4$(#&#+"#$.#$6)/*&%!$#$,/$/).#&%.)&;$A*>!$%$
%*-16%9:)$.%!$#"%*%!$.#$.#!#+3)-31/#+")$.%$A@A4$2#/$6)/)$%*>!$.13#&!)!$#+6)+"&)!$
.#$.1!6,!!E#!$1+"#&.1!61*-1+%&#!$+%$#/*&#!%4$)$(&,*)$6)+6-,1,$0,#$%$6%,!%$&%1=$.#$").)!$
)!$!1+")/%!$)2!#&3%.)!$#!"I$+)$.#!#0,1-G2&1)$#+"&#$6%*%61.%.#$#$.#/%+.%$BQ\C4$6)+-
8)&/#$S1(,&%$X;$<!$*&1+61*%1!$#8#1")!$-1(%.)!$L$6%,!%$&%1=$!:)$)!$1+3#!'/#+")!4$%-N/$.)$
*&#31!")4$ &#%-1=%.)!$*#-%$#/*&#!%$+)!$d-'/)!$*#&G).)!$ BQXC4$)$+:)$6,/*&1/#+")$.%!$
/#"%!$.#$8%",&%/#+")$BQ`C$#$%$8%-"%$.#$6%*1"%-$.#$(1&)$BXC;$A$*&1+61*%-$6%,!%4$2#/$6)/)$
)!$.#/%1!$#8#1")!$1+.#!#HI3#1!4$8)&%/$3%-1.%.)!$%$*%&'&$.#$.%.)!$1+"#&+)!$#$6)+5.P+61%!$
L$#/*&#!%;

A$%+I-1!#$6&G'6%4$.,&%+"#$)$.1%(+>!'6)$1+"#&+)$.)$'/#$/,-'.1!61*-1+%&$.%$#/-
*&#!%4$#31.#+61),$ 8%-7%!$+)$*-%+#H%/#+")$.%$6%*%61.%.#$0,#$ &#!,-"%/$#/$*-%+)!$.#$
*&).,9:)$0,#$+:)$6)+.1=#/$6)/$%$&#%-$6%*%61.%.#$*&).,'3%$.)!$&#6,&!)!;$F)+!#0,#+-
"#/#+"#4$%!$/#"%!$.#$*&).,9:)$#$8%",&%/#+")$*).#/$!#&$.1n6#1!$.#$!#&#/$%-6%+9%.%!$
#4$/,1"%!$3#=#!4$%"N$1/*)!!G3#1!$+)$.1%$%$.1%$.%$)&(%+1=%9:);$K)&$),"&)$-%.)4$0,%+.)$%!$
/#"%!$.#$*&).,9:)$#$8%",&%/#+")$+:)$!:)$%-6%+9%.%!4$)!$1+3#!'/#+")!$0,#$.#3#&1%/$
&#")&+%&$!)2$%$8)&/%$.#$(%+7)$+:)$!#$&#%-1=%/$#$)$6%*1"%-$.#$(1&)$56%$6)/*&)/#'.);$A$
8%-"%$.#$6%*1"%-$.#$(1&)$N$%*)+"%.%$+)$.1%(+>!'6)$6)/)$%$6%,!%$.1&#"%$.)!$8&#0,#+"#!$
atrasos nas compras e falhas de abastecimento.
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G!E*%"(:(3(;-+*&6"7'(K#"&(7"(?;?
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

\;X$T.#+'56%+.)$%$&#!"&19:)$*#-%$%+I-1!#$6%*%61.%.#$J$.#/%+.%

 !"%$!#9:)$"&%"%4$2%!16%/#+"#4$.)!$*&)6#.1/#+")!$,'-1=%.)!$*%&%$%$.#"#&/1+%9:)$
.%$6%*%61.%.#$*&).,'3%$.)!$&#6,&!)!;$i'-1=),Z!#$)$/).#-)$.#$%+I-1!#$%*&#!#+"%.)$*)&$
Antunes !)$"1>$BX__^C4$6)+8)&/#$.1!6,'.)$+%$!#9:)$X;`;$<$#!",.)$8)1$&#%-1=%.)$+)$!#")&$
.#$6)!",&%$#$/)+"%(#/$.#$6)+H,+")!$0,#$&#*&#!#+"%$%$*&1+61*%-$-1+7%$.%$#/*&#!%;

A$*&1/#1&%$#"%*%$.)$/N").)$6)+!1!',$+)$6I-6,-)$.)$G+.16#$.#$&#+.1/#+")$)*#&%61)-
+%-$(-)2%-$BT@<RC$%$*%&'&$.)$"#/*)$*%.&:)$.%!$)*#&%9E#!$#$"%/2N/$.%$*&).,9:)$.1I&1%$
.)!$&#6,&!)!;$F&)+)/#"&%&%/Z!#$%!$*&).,9E#!$#/$6%.%$&#6,&!)$*)&$,/$*#&G).)$.#$.,%!$
7)&%!$.,&%+"#$"&P!$.1%!$6)+!#6,'3)!4$1+"#&6%-%+.)$)!$7)&I&1)!$#+"&#$%!$/#.19E#!;$A$*%&-
'&$.)$3%-)&$/N.1)$#+6)+"&%.)$+%!$)2!#&3%9E#!4$#!'/),Z!#$%$*&).,9:)$/IJ1/%$.1I&1%$
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.#$6%.%$&#6,&!);$S1+%-/#+"#4$6)/$)$"#/*)$*%.&:)$#$6)/$%$*&).,9:)$.1I&1%$6%-6,-),Z!#$
%$#561P+61%$.#$6%.%$&#6,&!)$%"&%3N!$.%$%*-16%9:)$.%$ 0,%9:)$Q;

A$*&>J1/%$#"%*%$6)+!1!',$#/$6%-6,-%&$%$.#/%+.%$.#$6%.%$&#6,&!)$6)/$1+8)&/%-
9E#!$*&)3#+1#+"#!$.)!$*#.1.)!$.)$6-1#+"#$#$.)$"#/*)$*%.&:)$.%!$)*#&%9E#!;$<$#!",.)$
.#$6%*%61.%.#$#$.#/%+.%$,'-1=),$1+8)&/%9E#!$.#$*#.1.)!$HI$*&).,=1.)!$#$*)&$*&).,=1&$
*%&%$0,#4$.,&%+"#$%!$%+I-1!#!4$8)!!#$*)!!G3#-$1.#+'56%&$%-(,/$'*)$.#$*%.&:)$),$"#+.P+-
61%;$A!$%+I-1!#!$.#$*#&G).)!$*%!!%.)!$&#8#&1&%/Z!#$%)!$/#!#!$.#$H%+#1&)$%$%2&1-4$#+0,%+-
")$0,#$)!$*#.1.)!$%",%1!4$%$/%1)$.#$X_QX;$<$3%-)&$.%$.#/%+.%$/#+!%-$*)&$#0,1*%/#+")$8)1$
)2'.)$%$*%&'&$.)$*&).,")$#+"&#$%$0,%+'.%.#$*&)(&%/%.%$#$)$"#/*)$*%.&:)$.%$)*#&%9:);

A$"#&6#1&%$#"%*%$8)1$.#"#&/1+%&$%$6%*%61.%.#$&#%-$%$*%&'&$.%$6%*%61.%.#$+)/1+%-$
#$.)$T@<R;$A$6%*%61.%.#$+)/1+%-$8)1$6%-6,-%.%$*#-)$+d/#&)$.#$/I0,1+%!$.1!*)+G3#1!$#$
"%/2N/$*#-)$+d/#&)$.#$.1%!$d"#1!$B#/$/1+,")!C$*&#31!")!$#/$6%.%$/P!;$A$6%*%61.%.#$
&#%-$8)1$.#"#&/1+%.%$*#-)$*&).,")$#+"&#$%$6%*%61.%.#$+)/1+%-$#$)$G+.16#$.#$#561P+61%;

<!$y,%.&)!$X4$̀ 4$\4$a$#$l$%*&#!#+"%/$%!$%+I-1!#!$.#$6%*%61.%.#$#$.#/%+.%$&#%-1=%.%!$
*%&%$)!$/#!#!$.#$H%+#1&)$%$/%1)$.#$X_QX4$&#!*#6'3%/#+"#4$%$*%&'&$.#$A+",+#!$!)$"1>$BX__^C;

=*"7%'(:(3(?#@&!+-($"A"$!7"7-(B(7-."#7"(7'(.T+(7-(U"#-!%'(7-(:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

=*"7%'(C(3(?#@&!+-($"A"$!7"7-(B(7-."#7"(7'(.T+(7-(W-2-%-!%'(7-(:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$W%2&1+% \;a__ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;]__ X;`\_ _ a;_\_ pp_ X;`\_ `;X^a l;]a_

F)+H;$e%.%.)& l;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ `;l__ `;QX_ _ l;]X_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$A/)&# a__ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ `__ Xl_ _ al_ QQ_ Xl_ `la ]a_

F)+H;$F&#,=% X;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ Q;X__ Q;_\_ ]X_ X;QX_ \\_ Q;_\_ Q;\l_ `;___

F)+H;$S%+"I!'6% \;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;\__ X;_^_ _ \;\^_ ^^_ X;_^_ X;pX_ l;___

F)+H;$|)%+% aa_ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ ``_ X^l _ lQl QXQ X^l \_X ^Xa

F)+H;$@167#--z l;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ `;l__ `;QX_ _ l;]X_ Q;`X_ `;QX_ \;`^_ p;___

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Q\;Q`_ QX;X\l ]X_ Xl;Xal a;Q^Q QX;X\l Q];QpX `a;`Xa

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4Q_c aa4`Xc ]\4apc

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C X`;X`X X`;X`X QQ;lQl `\;^\^ QQ;lQl QQ;lQl X`;X`X `\;^\^

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Qa;_X` Q\;lp` l;]\` X`;\pQ a;^XX p;^^l QX;^aX Xa;pp`

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C ^p` X;\\] l;_X` ZX;]la l\Q ZX;`l_ Z\;`\_ Zp;``X

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$W%2&1+% \;a__ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;]__ X;`\_ _ a;_\_ pp_ X;`\_ `;X^a l;]a_

F)+H;$A/)&# \a_ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X]_ X`\ _ a_\ 99 X`\ `Xp l]a

F)+H;$|)%+% ]^_ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ \l^ \_l _ ^]\ Q]X \_l alp Q;Q]_

F)+H;$�#,&1/ Xl_ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ Qal Q`a _ XpQ a] Q`a Qp_ `p_

F)+H;$e%.%.)& l;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ `;l__ `;QX_ _ l;]X_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$~1!! \;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ X;\__ X;_^_ Q;\\_ \;X\_ ^^_ X;_^_ X;pX_ l;___

F)+H;$@167#--z l;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ `;l__ `;QX_ _ l;]X_ Q;`X_ `;QX_ \;`^_ p;___

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Q`;Qp\ QQ;\`a Q;\\_ X\;`^p a;^`^ QQ;\`a Ql;_a` `X;p^a

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4Q_c aa4`Xc ]\4apc

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C XX;Q]l XX;Q]l QQ;_^^ ``;Xl\ QQ;_^^ QQ;_^^ QX;Xl^ ``;Xl\

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Q\;`\_ Q\;_Xa l;\`] XX;\X` a;aa] p;\`] QX;Xl^ X\;^QX

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C Q;Q\l X;ap_ \;pp] ZQ;pll ]Qp ZQ;pp^ Z`;`]^a Z^;Q]`
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=*"7%'(S(3(?#@&!+-($"A"$!7"7-(B(7-."#7"(7'(.T+(7-(."%8'(7-(:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

=*"7%'(X(3(?#@&!+-($"A"$!7"7-(B(7-."#7"(7'(.T+(7-("Y%!&(7-(:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

=*"7%'(Z(3(?#@&!+-($"A"$!7"7-(B(7-."#7"(7'(.T+(7-(."!'(7-(:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$|)%+% `;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ Q;^__ Q;al_ _ `;``l_ ll_ Q;al_ X;Qp_ \;a__

F)+H;$~1!! ^;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ \;^__ \;Ql_ X;^^_ ^;\^_ Q;]l_ \;Ql_ a;^\_ QX;___

F)+H;$o%+%., \;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ X;\__ X;_^_ Q;\\_ \;X\_ ^^_ X;_^_ X;pX_ l;___

Básico Times l;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ `;l__ `;QX_ _ l;]X_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$W"#8%+1 Q;a__ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ p__ ]^_ a\_ Q;ap_ ``_ ]^_ Q;_pa X;Xa_

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Q`;a__ QQ;]__ \;^l_ X\;`p_ \;pa_ QQ;]__ Ql;\Xa ``;]a_

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4Q_c aa4`Xc ]\4apc

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C X`;X`X X`;X`X QQ;lQl `\;^\^ QQ;lQl QQ;lQl X`;X`X `\;^\^

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Qa;_X` Q\;lp` l;]\` X`;\pQ a;^XX p;^^l QX;^aX Xa;pp`

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C Q;aX` X;pp` Q;^^` Z^pp ^]X ZQ;^Q\ Z`;a]` Z];]a]

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$~1!! l;___ _4l_ _4aX _4`l Q4QX _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$W%2&1+% `;___ _4l_ _4aX _ Q4_l _4XX _4aX _4]` Q4a_ Q;^__ Q;al_ _ `;``l_ ll_ Q;al_ X;Qp_ \;a__

F)+H;$A/)&# X;___ _4l_ _4aX _ Q4_l _4XX _4aX _4]` Q4a_ Q;X__ Q;_\_ _ X;X\_ \\_ Q;_\_ Q;\l_ `;___

F)+H;$o%+%., \;___ _4l_ _4aX _4`l Q4QX _4XX _4aX _4]` Q4a_ X;\__ X;_^_ Q;\\_ \;X\_ ^^_ X;_^_ X;pX_ l;___

F)+H;$|)%+% \;a__ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;]__ X;`\_ _ a;_\_ pp_ X;`\_ `;X^a l;]a_

F)+H;$W"#8%+1 l;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Qa;`__ Q`;Xl_ a;]l_ X];l__ a;lQ_ Q`;Xl_ Q^;lQa `^;Xa_

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4QQc aa4`Xc ]\4apc

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C XX;Q]l XX;Q]l QQ;_^^ ``;Xl\ QQ;_^^ QQ;_^^ XX;Q]l ``;Xl\

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Q\;`\_ Q\;_Xa l;\`] XX;\X` a;aa] p;\`] QX;Xl^ X\;^QX

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C Zpl_ ]la l]] Za;Q]] Za` Z`;^X` Zl;`\] ZQ`;\`^

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$|)%+% \;a__ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;]__ X;`\_ _ a;_\_ pp_ X;`\_ `;X^a l;]a_

F)+H;$A/)&# ]a_ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ \a_ `p_ _ ^\_ Qla `p_ a\^ Q;QXa

F)+H;$W%2&1+% `;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ Q;^__ Q;al_ _ `;``l_ ll_ Q;al_ X;Qp_ \;a__

F)+H;$T"%-1%+% l;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$@#+%"% Q;a__ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ p__ ]^_ a\_ Q;ap_ ``_ ]^_ Q;_pa X;Xa_

F)+H;$@)+%-.1+7% ^a_ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ aQ_ \\X `_l p_Q Q^] \\X lXQ Q;X]a

F)+H;$W"#8%+1 Q;a__ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ p__ ]^_ a\_ Q;ap_ ``_ ]^_ Q;_pa X;Xa_

F)+H;$D1/#! Q;a__ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ l__ aX_ _ Q;QX_ XX_ aX_ ]`_ Q;a__

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C QQ;\l_ p;p`X `;a\l X_;^_Q \;X_X p;p`X Q`;p\` X^;la_

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4QQc aa4`Xc ]\4apc

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C X\;X^^ X\;X^^ QX;Q\\ `l;\`X QX;Q\\ QX;Q\\ X\;X^^ `l;\`X

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Qa;]_l Qa;`lQ ];_a_ X\;aa^ l;_^] Q_;``l Q`;\`l X];Q]a

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C \;X\l a;\Xp `;a_\ `;]a] Q;^^a \_\ Za_] ZQ;\]a
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e)!$y,%.&)!$ X4$ `4$ \4$ a$ #$ l4$ 3#&156%Z!#$ 0,#$ )$ *&)6#!!)$ .#$ &#31!:)V#/2%-%(#/$
%*&#!#+"%$)$/%1)&$.N561"$.#$6%*%61.%.#$#+"&#$").)!$)!$&#6,&!)!$#$#/$").)!$)!$/#!#!$
#!",.%.)!4$#31.#+61%+.)4$6-%&%/#+"#4$0,#$#!!#$&#6,&!)$N$)$(%&(%-)$.)$!1!"#/%;$K)&"%+")4$
#!!%$%+I-1!#$N$,/%$#31.P+61%$.#$0,#$%$#/*&#!%$+:)$"#/$,/$*-%+#H%/#+")$%.#0,%.)$.%$
6%*%61.%.#4$6)+5&/%+.)$)!$&#!,-"%.)!$.%$A@A;

A análise de capacidade e demanda mostrou ser uma ferramenta de fácil aplica-
9:)4$*).#+.)$!#&$,'-1=%.%$#/$0,%-0,#&$+G3#-$.#$)&(%+1=%9:);$A-N/$.)$/%1!4$+%$31!:)$.#$
Antunes !)$"1>$BX__^C4$!,%$->(16%4$%)$6)+!1.#&%&$%$#561P+61%$.)!$&#6,&!)!4$"#/$,/$&1()&$
61#+m56)$/%1)&$0,#$)!$/N").)!$"&%.161)+%1!$0,#4$*)&$#J#/*-)4$6)+!1.#&%&%/$)$(%&(%-)$
)$&#6,&!)$6)/$/%1)&$0,%+'.%.#$.#$#!")0,#;

\;`$ J*-)&%9:)$.)$(%&(%-)

 !"%$#"%*%$"#3#$*)&$)2H#'3)$#J*-)&%&$%$6%*%61.%.#$)6,-"%$#J1!"#+"#$+%$&#!"&19:)$
0,#4$8&#0,#+"#/#+"#4$#&%$.#!*#&.19%.%$*)&$6%,!%$.%$,'-1=%9:)$.#$&#(&%!$#$*&)6#.1/#+-
")!$1+%.#0,%.)!;$K%&%$%,/#+"%&$%$6%*%61.%.#$#8#'3%/#+"#$d'-$#$/1+1/1=%&$)!$"#/*)!$
/)&")!$.)$(%&(%-)4$8)1$&#%-1=%.%$%$%+I-1!#$.%$&#!"&19:)$%$*%&'&$.%!$!#"#$*#&.%!$.#$<7+)$#$
W71+()$BW1!"#/%$D)z)"%$.#$K&).,9:)C;$W#(,+.)$K%67#6)$BX_QQC4$%$6)/21+%9:)$.%$%*-16%-
ção das sete perdas na operação pode gerar ganhos de capacidade no gargalo.

A$%+I-1!#$.%!$!#"#$*#&.%!$1+161),Z!#$%$*%&'&$.)$/%*#%/#+")$.)$*&)6#!!)4$%"&%-
3N!$.)$0,%-$8)&%/$1.#+'56%.%!$%!$)*#&%9E#!4$%!$6%&%6"#&G!'6%!$.)$g,J)$#$%!$*&1+61*%1!$
perdas existentes. A análise preliminar detectou a falta de sincronismo na produção de 
"%+(%!$#$!,':!4$0,#$&#!,-"),$+%$8)&/%9:)$.#$#!")0,#!$1+"#&/#.1I&1)!$#$#/$*#&.%!$*)&$
!,*#&*&).,9:)$%)$-)+()$.)$g,J);$D%/2N/$!#$1.#+'56%&%/$*#&.%!$*)&$"&%+!*)&"#4$#/-
2)&%$+:)$/,1")$!1(+156%'3%!4$#$*#&.%!$*#-%$*&).,9:)$.#$*&).,")!$.#8#1",)!)!4$6,H%$"%J%$
56),$#/$X4ac$#/$&#-%9:)$%)$")"%-$*&).,=1.);$F)+",.)4$%!$*#&.%!$*)&$*&)6#!!%/#+")$#/$
!14$/)31/#+"%9:)$#$#!*#&%$.)$)*#&%.)&$+:)$8)&%/$1+3#!'(%.%!$+#!"#$#!",.)$*)&0,#4$
!#(,+.)$W71+()$ BQppl$"2&6$Antunes !)$"1>4$X__^C4$#J1(1&1%/$%$%.)9:)$.#$*&1+6G*1)!$#$
"N6+16%!$/%1!$%*&)8,+.%.%!$.)$*)+")$.#$31!"%$.%$#+(#+7%&1%$#$.%$%+I-1!#$.#$3%-)&$*%&%$
)$6%!)$.%!$*#&.%!$*)&$*&)6#!!%/#+")$#/$!14$%!!1/$6)/)4$.#$,/%$%+I-1!#$6&1"#&1)!%$.)$
movimento humano e da postura no trabalho em se tratando das perdas por movimen-
"%9:);$A!$*#&.%!$*)&$#!*#&%$.)$)*#&%.)&$8)&%/$*),6)$#31.#+"#!4$*)&$1!!)$+:)$8)&%/$%0,1$
consideradas.

A$S1(,&%$`$%*&#!#+"%$)!$&#!,-"%.)!$.%$%+I-1!#$.%!$!#"#$*#&.%!$!)2$%!*#6")$#6)+�-
/16)$.%$)&(%+1=%9:)4$#31.#+61%+.)$%!$*#&.%!$*)&$#!")0,#$#$!,*#&*&).,9:)4$#/$!#(,1.%4$
%!$*#&.%!$*)&$*&).,")!$.#8#1",)!)!$#4$*)&$5/4$ 6)/$/#+)&$ &#-#3}+61%4$ %!$*#&.%!$*)&$
transporte.
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G!E*%"(C(3(5.A"$6'(K#"#$-!%'(7"+(A-%7"+(#'(E"%E"&'("#6-+(7"(-BA&'%"89'
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

D%/2N/4$+%$S1(,&%$`4$N$%*&#!#+"%.)$)$ &#!,-"%.)$.#$,/%$!#(,+.%$%+I-1!#$0,#$
relaciona o percentual de tempo de agregação de valor em relação ao 1!"6$0;!$do 
(%&(%-);$<2!#&3%Z!#$0,#$%*#+%!$\4`pc$.)$"#/*)$.#$%"&%3#!!%/#+")$%(&#(%/$3%-)&$%)$
*&).,")4$)$&#!"%+"#$N$"#/*)$.#!*#&.19%.)$#/$#!")0,#!4$!,*#&*&).,9:)$#$.#8#1")!;$<$
1!"6$0;!$/N.1)$.#$,/$6)+H,+")4$/#.1.)$.%$#+"&%.%$%"N$%$!%G.%$.)$*&)6#!!)$(%&(%-)4$8)1$
.#$``$/1+,")!$*%&%$,/$.1%$+)&/%-$.#$*&).,9:);

A$%+I-1!#$.%!$!#"#$*#&.%!$%,J1-1),$+%$"%&#8%$.#$1.#+'56%9:)$.)!$"#/*)!$/)&")!$
.)$(%&(%-)4$*)&N/$)$)2H#'3)$*&1+61*%-$8)1$.#3)-3#&$)$"#/*)$.#!*#&.19%.)$+%$8)&/%$.#$
6%*%61.%.#$*&I'6%$#4$*%&%$1!!)4$&#%-1=%&%/Z!#$%-(,/%!$%9E#!;$A$*&1/#1&%$.#-%!$6)+!1!',$
+%$ 1/*-%+"%9:)$.#$,/$g,J)$,+1"I&1)$.#$*#9%!4$),$!#H%4$").)!$)*#&%.)&#!$*%!!%&%/$%$
*&)6#!!%&$,/$d+16)$6)+H,+")$*)&$3#=;$W#(,+.)$F)J$#$W*#+6#&$BX__XC4$*#0,#+)!$ -)"#!$
.#$*&)6#!!%/#+")$6&1%/$g,J)!$6)+m+,)!$.#$*&).,")!$*)&$/#1)$.%$8I2&16%$#$&#.,=#/$
!1(+156%'3%/#+"#$)!$"#/*)!$.#$%"&%3#!!%/#+");$

A$1/*-%+"%9:)$.)$g,J)$,+1"I&1)$6)+"&12,1,$*%&%$+13#-%&$%$6%&(%$.#$"&%2%-7)$#+"&#$
)!$)*#&%.)&#!4$#-1/1+%&$#!")0,#!$#$*#&.%!$*)&$ !,*#&*&).,9:);$D%/2N/$,/%$*#0,#-
+%$%-"#&%9:)$+)$*)!161)+%/#+")$.)!$)*#&%.)&#!$#/$")&+)$.%$/#!%$.#$&#31!:)4$!#/$%$
+#6#!!1.%.#$.#$/,.%&$)$-#1%,"#4$*&)*&1%/#+"#4$6)+"&12,1$*%&%$&#.,9:)$.%!$*#&.%!$*)&$
"&%+!*)&"#;$K%&%$&#.,=1&$%$"%J%$.#$*&)6#!!%/#+")$.#$*&).,")!$.#8#1",)!)!$+)$(%&(%-)4$
8)1$1/*-%+"%.)$)$!1!"#/%$.#$%,")1+!*#9:)$+)!$&#6,&!)!$%+"#&1)&#!$%)$(%&(%-)4$0,#$"#)&1-
camente tem sobra de capacidade. Segundo Antunes !)$"1>$BX__^C4$)$!1!"#/%$.#$%,")1+!-
*#9:)$6)+!1!"#$#/$1+!*#61)+%&$)$*&).,")$-)()$%*>!$%$!,%$*&).,9:)$u$*#-)$)*#&%.)&$),$
*)&$%-(,/$'*)$.#$.1!*)!1'3)$u$%+"#!$0,#$#-#$!#H%$"&%+!*)&"%.)$*%&%$)*#&%9:)$!#(,1+"#;$
Os operadores envolvidos nesse processo foram devidamente treinados e orientados 
*%&%$!#(,1&#/$)!$*%.&E#!$.#$0,%-1.%.#$#J1(1.)!$*#-)$6-1#+"#;$A$/#"%$.#$*&)6#!!%/#+")$
.#$&#8,()$+)$(%&(%-)$*%!!),$%$!#&$.#$Q4ac$%$*%&'&$.)$/P!$H,+7)$.#$X_QX;

A*>!$%$ 1/*-%+"%9:)$.%!$/#-7)&1%!4$&#%-1=),Z!#$,/%$!#(,+.%$%+I-1!#4$.#!!%$3#=$



Faculdades Integradas de Taquara - Faccat96   |   

6)/*%&%+.)$)$%+"#!$#$)$.#*)1!$.%!$%9E#!;$<$&#!,-"%.)$%*&#!#+"),$&#.,9E#!$!1(+156%-
'3%!$+%!$*#&.%!$#!",.%.%!;$A!$*#&.%!$*)&$!,*#&*&).,9:)$#$#!")0,#!$'3#&%/$,/%$&#-
.,9:)$.#$p^4]c4$#+0,%+")$0,#$%!$*#&.%!$*)&$.#8#1")$'3#&%/$,/%$&#.,9:)$#!'/%.%$.#$
\_c$#$%!$*#&.%!$*)&$"&%+!*)&"#$.#$p\4^c;

A$S1(,&%$\$%*&#!#+"%$)!$&#!,-"%.)!$.%$%+I-1!#$.%!$!#"#$*#&.%!$!)2$)$%!*#6")$#6)-
+�/16)$.%$)&(%+1=%9:)4$%*>!$%$1/*-%+"%9:)$.%!$/#-7)&1%!;$A!$*#&.%!$*)&$.#8#1")4$%()&%4$
!:)$%!$*#&.%!$/%1!$!1(+156%'3%!4$!#(,1.%!$.%!$*#&.%!$*)&$!,*#&*&).,9:)$#$#!")0,#$#4$
*)&$5/4$6)/$/#+)&$&#-#3}+61%4$%!$*#&.%!$*)&$"&%+!*)&"#;

G!E*%"(S(3(5.A"$6'(K#"#$-!%'(7"+(A-%7"+(#'(E"%E"&'("A<+("(-BA&'%"89'
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

D%/2N/$+%$S1(,&%$\$N$%*&#!#+"%.)$)$&#!,-"%.)$.%$%+I-1!#$0,#$&#-%61)+%$)$*#&6#+-
tual de tempo de agregação de valor em relação ao 1!"6$0;!4$%*>!$%$#J*-)&%9:)$.)$(%&-
galo. O percentual do tempo de atravessamento que agrega valor ao produto aumentou 
.#$\4`p$*%&%$]\4a_c4$)$0,#$*#&/1"#$6)+6-,1&$0,#$7),3#$,/$%,/#+")$+%$3#-)61.%.#$.#$
*&)6#!!%/#+")$+)$(%&(%-)$#$0,#$)!$"#/*)!$/)&")!$8)&%/$6)+3#&'.)!$#/$6%*%61.%.#$
real. O 1!"6$0;!$/N.1)$.)$*&)6#!!)$(%&(%-)$*%!!),$.#$``$/1+,")!$*%&%$X$/1+,")!$%*>!$
a implantação das melhorias.

\;\$A+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$+%$*&)(&%/%9:)$.%$*&).,9:)

 !"%$ !#9:)$ 6)+!1!',$#/$6)-)6%&$ #/$*&I'6%$ %$ %+I-1!#$.#$ 6%*%61.%.#$#$.#/%+-
.%$+)$.1%$%$.1%$.%$*&)(&%/%9:)$6)/$)$)2H#'3)$.#$%-)6%&$%$.#/%+.%$.#$%6)&.)$6)/$
%$6%*%61.%.#$#$#-%2)&%&$*-%+)!$.#$*&).,9:)$/%1!$6)+.1=#+"#!$L$6%*%61.%.#$*&).,'3%$
determinada pelos gargalos.

<$y,%.&)$]$/)!"&%$%$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$&#%-1=%.%$+)$/P!$.#$H,+7)$
.#$X_QX;$e)3%/#+"#4$%$6%*%61.%.#$.%$#/*&#!%$56),$&#!"&1"%$%)$*&)6#!!)$.#$&#31!:)$#$
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#/2%-%(#/;$K%&%$,/%$*&)(&%/%9:)$/#+!%-$.#$Ql;a__$6)+H,+")!4$8)&%/$.#/%+.%.)!$
X\;]a_$/1+,")!$.)$(%&(%-)4$ 6,H%$6%*%61.%.#$ &#%-$ 8)1$#!'/%.%$#/$X\;^QX;$<2!#&3%Z!#$
0,#$%$.18#&#+9%$+)/1+%-$.)$(%&(%-)$8)1$.#$%*#+%!$lX$/1+,")!4$1!!)$*)&0,#4$.#!"%$3#=4$%$
.#/%+.%$8)1$%-)6%.%$.#$%6)&.)$%$6%*%61.%.#$&#%-$.1!*)+G3#-$.)$(%&(%-);$A$*%&'&$.#!!%$
%+I-1!#4$*).#Z!#$6)+6-,1&$0,#$%$*&)(&%/%9:)$.)$/P!$.#$H,+7)VX_QX$#!"I$8#67%.%$#$0,#$
demanda e capacidade estão teoricamente equilibradas.

=*"7%'([(3(?#@&!+-(7-($"A"$!7"7-(-(7-."#7"(3(A&"#-U".-#6'(7"(A%'7*89'(7-(U*#/'\:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

=*"7%'(](3(?#@&!+-(7-($"A"$!7"7-(-(7-."#7"(>(A%'7*89'(%-"&!^"7"(-.(U*#/'\:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

<$y,%.&)$p$/)!"&%$%$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$#!"#+.1.%$*%&%$)$/P!$.#$
|,-7)$.#$X_QX;$K%&%$,/%$*&)(&%/%9:)$/#+!%-$.#$Ql;^a_$6)+H,+")!4$ 8)&%/$.#/%+.%-
.)!$QX;`_Q$/1+,")!$.%$&#!"&19:)4$6,H%$6%*%61.%.#$&#%-$8)1$#!'/%.%$#/$QX;^aX$/1+,")!;$
<2!#&3%Z!#$0,#4$+#!!#$6%!)4$%$&#!"&19:)$+:)$#!"I$+)$*&)6#!!)$.#$&#31!:)$#$#/2%-%(#/4$
/%!$!1/$+%$/I0,1+%$.#$"&%3#"#$*)&$"#&$%$/#+)&$.18#&#+9%$+)/1+%-;$A$*%&'&$.#!!%$%+I-1-
!#4$*).#Z!#$6)+6-,1&$0,#$#J1!"#$,/%$&#!"&19:)$g,",%+"#$+)$!1!"#/%;$K%&%$F)J$#$W*#+6#&$
BX__XC4$,/%$ &#!"&19:)$g,",%+"#$N$.#5+1.%$ 6)/)$,/%$!1",%9:)$#/$0,#$%$ &#!"&19:)$ !#$
/)3#$.#$,/$.#*%&"%/#+")$*%&%$),"&);$e%$/%1)&1%$.%!$3#=#!4$%!$&#!"&19E#!$g,",%+"#!$
!:)$6%,!%.%!$*)&$*)-G'6%!$.#$(#&#+61%/#+")$1+%.#0,%.%!4$6)/)$*)&$#J#/*-)4$)$,!)$.#$
(&%+.#!$-)"#!$.#$*&).,9:)4$%$)*#&%9:)$.)$#0,1*%/#+")$*%&%$)2"#&$%$/IJ1/%$,'-1=%9:)$
.)!$&#6,&!)!4$&#(&%!$.#$!#0,#+61%/#+")4$#"6;$<$(%&(%-)$.)$!1!"#/%$N$71!")&16%/#+"#$)$
*&)6#!!)$.#$&#31!:)$#$#/2%-%(#/4$6)+8)&/#$6)/*&)3%.)$+%$!#9:)$\;X4$/%!$+#!"#$6%!)4$
)$*&)(&%/%.)&$6)+!1.#&),$%$6%*%61.%.#$&#%-$.%$&#!"&19:)$g,",%+"#;

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$T"%-1%+% l;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$@#+%"% l;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$A&1#- Q;a__ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ p__ ]^_ a\_ Q;ap_ ``_ ]^_ Q;_pa X;Xa_

F)+H;$F%&1+7)!) `;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ Q;^__ Q;al_ _ `;``l_ ll_ Q;al_ X;Qp_ \;a__

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C p;p__ ^;a^_ \;^l_ Q];l]_ `;l`_ ^;a^_ QX;_\a X\;]a_

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4QQc aa4`Xc ]\4apc

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C XX;Q]l XX;Q]l QQ;_^^ ``;Xl\ QQ;_^^ QQ;_^^ XX;Q]l ``;Xl\

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Q\;`\_ Q\;_Xa l;\`] X_;`lp a;aa] p;\`] QX;Xl^ X\;^QX

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C \;\\_ a;\\a Q;a]] X;lpp Q;pX] ^a] XX` lX

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$T"%-1%+% l;_^p _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;la` `;Qll X;QpX l;\a\ Q;`\_ `;Qll \;\\a p;Q`\

F)+H;$@#+%"% l;\aX _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;^]Q `;`aa X;`X` l;^`p Q;\Qp `;`aa \;]Q_ p;l]^

F)+H;$A&1#- Q;XXl _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ ]`l l`^ \\Q Q;`__ X]_ l`^ ^pa Q;^`p

F)+H;$F%&1+7)!) `;_Xl _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ Q;^Ql Q;a]\ _ `;`^p lll Q;a]\ X;X_p \;a`p

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Q_;_]l ^;]`X \;pal Q];p^X `;lp\ ^;]`X QX;Xap Xa;Qp_

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4QQc aa4`Xc ]a4]`c

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C XX;Q]l XX;Q]l QQ;_^^ ``;Xl\ QQ;_^^ QQ;_^^ XX;Q]l ``;Xl\

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Q\;`\_ Q\;_Xa l;\`] X_;`lp a;aa] p;\`] QX;Xl^ Xa;Q^p

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C \;Xl\ a;Xp` Q;\^Q X;`^] Q;^l` ]_a 9 _
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=*"7%'(_(3(?#@&!+-(7-($"A"$!7"7-(-(7-."#7"(>(A&"#-U".-#6'(7"(A%'7*89'(7-(U*&/'\:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

<$y,%.&)$Q_$%*&#!#+"%$)!$&#!,-"%.)!$.%$%*-16%9:)$.%$8#&&%/#+"%$+%$*&)(&%/%-
9:)$.%$*&).,9:)$.)$/P!$.#$H,-7)$.#$X_QX;$A$*&).,9:)$&#%-1=%.%$8)1$.#$Q];ll`$,+1.%.#!$
.#$6)+H,+")4$0,#$&#*&#!#+"%$\4^`c$%$/%1!$.#$*#9%!$*&).,=1.%!$#/$&#-%9:)$%)$*-%+#H%-
.)$0,#$#&%$.#$Ql;^a_$*#9%!;$<$T@<R$.)$*&)6#!!)$.#$&#31!:)$%,/#+"),$.#$]a4]`$*%&%$
]l4_`c;$K)&"%+")4$N$)$ !#(,+.)$/P!$6)+!#6,'3)$#/$0,#$ !#$)2!#&3%$,/$%,/#+")$.)$
T@<R$.)$(%&(%-)4$0,#$&#*&#!#+"%$*%&%$)$!1!"#/%$,/$(%+7)$Q4\\$*)+")!$*#&6#+",%1!$#/$
#561P+61%;

=*"7%'(0V(3(?#@&!+-(7-($"A"$!7"7-(-(7-."#7"(3(A%'7*89'(%-"&!^"7"(-.(U*&/'\:V0:
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

A análise de capacidade e demanda contribuiu para a elaboração de planos mais 
6)+.1=#+"#!$6)/$%$6%*%61.%.#$.%$8I2&16%4$*#&/1'+.)$0,#4$%)$5+%-$.#$6%.%$/P!4$8)!!#/$
%'+(1.%!$%!$/#"%!$.#$*&).,9:)$#$8%",&%/#+")$!#/$*&#61!%&$8%=#&$,!)$.#$7)&%!$#J"&%!$
),$6)+"&%"%&$6%*%61.%.#$%.161)+%-;$D%/2N/$)$6)+7#61/#+")$%$&#!*#1")$.%$6%*%61.%.#$
&#%-$.%$8I2&16%4$.#"#&/1+%.%$*#-%$&#!"&19:)4$%,J1-1),$)!$(#!")&#!$%$")/%&$.#61!E#!$/%1!$
%6#&"%.%!$6)/$&#-%9:)$%)!$1+3#!'/#+")!$#$%)$#/*&#()$.)$6%*1"%-$.#$(1&);

e%$S1(,&%$a4$!:)$#31.#+61%.)!$.)1!$/)/#+")!$2#/$.1!'+")!$.%$*&)(&%/%9:)$6)/$
&#-%9:)$%)$(#&#+61%/#+")$.%$6%*%61.%.#;$K).#Z!#$.1=#&$0,#4$%+"#!$.%$%*-16%9:)$.%$8#&&%-

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$W%2&1+% \;___ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;\__ X;_^_ _ \;\^_ ^^_ X;_^_ X;pX_ l;___

F)+H;$A/)&# ^a_ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ aQ_ \\X _ paX Q^] \\X lXQ Q;X]a

F)+H;$T"%-1%+% l;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

F)+H;$@#+%"% l;___ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;l__ `;QX_ X;Ql_ l;`l_ Q;`X_ `;QX_ \;`^_ p;___

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Q_;QQ_ ^;]lX \;`X_ Q^;QaX `;]_] ^;]lX QX;`_Q Xa;X]a

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4QQc aa4`Xc ]a4]`c

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C X`;X`X X`;X`X QQ;lQl `\;^\^ QQ;lQl QQ;lQl X`;X`X `\;^\^

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Qa;_X` Q\;lp` l;]\` X`;\pQ a;^XX p;^^l QX;^aX Xl;`p_

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C \;pQ` a;p`Q X;\X` a;``p X;QQa Q;QX\ aaX Q;QQa

Produtos

Prog.
 

Mensal
B,+1.;C

D#/*)$.#$6-16-)$*)&$#0,1*%/#+")$B/1+,")!C h#/%+.%$/#+!%-$*)&$#0,1*%/#+")$B/1+,")!C

Q X ` \ a l ] ^ Q X ` \ a l ] ^

bD$Z$X
agulhas

�1(
�%(

Reta Over-
lock

Galo-
neira

Inter-
lock

Tra-
vete

@#3;V
Emb.

bD$Z$X
agulhas

�1(
�%(

Reta Over-lock Galo-
neira

Inter-
lock

Tra-vete @#3;V
Emb.

F)+H;$W%2&1+% \;_XQ _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ X;\Q` X;_pQ _ \;a_\ ^^a X;_pQ X;p`a l;_`X

F)+H;$A/)&# ^ll _4l_ _4aX _ Q4QX _4XX _4aX _4]` Q4a_ aX_ \a_ _ p]_ QpQ \a_ l`X Q;Xpp

F)+H;$T"%-1%+% l;a]_ _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;p\X `;\Ql X;`la l;pl\ Q;\\a `;\Ql \;]pl p;^aa

F)+H;$@#+%"% l;X_l _4l_ _4aX _4`l Q4_l _4XX _4aX _4]` Q4a_ `;]X\ `;XX] X;X`\ l;a]^ Q;`la `;XX] \;a`_ p;`_p

h#/%+.%$")"%-$*)&$#0,1*%/#+")$B/1+,")!C Q_;ap^ p;Q^a \;app Qp;_Ql `;^^l p;Q^a QX;^p\ Xl;\pa

v+.16#$.#$#561P+61%$)*#&%61)+%-$BD@<RC l\4llc l`4X\c a^4_ac l]4\Qc a_4QXc ^a4QQc aa4`Xc ]a4]`c

F%*%61.%.#$+)/1+%-$.)$#0,1*%/#+")$B/1+,")!C X`;X`X X`;X`X QQ;lQl `\;^\^ QQ;lQl QQ;lQl X`;X`X `\;^\^

F%*%61.%.#$&#%-$.)$#0,1*%/#+")$B/1+,")!C Qa;_X` Q\;lp` l;]\` X`;\pQ a;^XX p;^^l QX;^aX Xl;`p_

h18#&#+9%$+)/1+%-$#/$,+1.%.#$.#$"#/*)$B/1+,")!C \;\Xa a;a_^ X;Q\\ \;\]a Q;p`l ]_Q Z\X _
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/#+"%$.#$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%4$)!$*-%+)!$.#$*&).,9:)$+:)$6)+!1.#&%3%/$%$
&#%-$6%*%61.%.#$.%$8I2&16%4$0,#$#&%$#!'/%.%$.#$8)&/%$#/*G&16%4$(#&%+.)$,/$.N561"4$#/$
/1+,")!4$0,#$/,1"%!$3#=#!$.156,-"%3%$)$6,/*&1/#+")$.%!$/#"%!$.#$*&).,9:)$#$8%",&%-
/#+");$D).%31%$,/$+)3)$6#+I&1)$*).#$!#&$3#&156%.)$%$*%&'&$.)$/P!$.#$H,+7)$.#$X_QX4$
quando se iniciou a aplicação da ferramenta de análise de capacidade na programação. 
<2!#&3%Z!#$0,#$)!$+)3)!$*-%+)!$.#$*&).,9:)$8)&%/$#-%2)&%.)!$%$*%&'&$.%$6%*%61.%.#$
.1!*)+G3#-;

Figura 5 - Diferença temporal do gargalo antes e depois da análise CxD
S)+"#M$ -%2)&%.)$*#-)$%,")&$BX_QXC;

A!$"%2#-%!$.#$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$8)&%/$.#!#+3)-31.%!$%$*%&'&$.)$
,!)$.#$*-%+1-7%!$#-#"&�+16%!$.)$~16&)!)�$ J6#-$*)&$!#&$,/%$8#&&%/#+"%$HI$6)+7#61.%$+%$
#/*&#!%4$g#JG3#-$#$.#$2%1J)$6,!");$A$-1/1"%9:)$.%$8#&&%/#+"%4$+)$#+"%+")4$#!"I$+%$%",%-
-1=%9:)$.#$!#,!$.%.)!$0,#4$%",%-/#+"#4$)6)&&#$.#$8)&/%$/%+,%-4$*)1!$+:)$7I$1+"#&8%6#$
com um sistema de administração da produção como um ERP (Q#)!*2*+/!$B!/3&*(!$R1"#-
#+#,C4$*)&$#J#/*-);$K)&"%+")4$)$%6)/*%+7%/#+")$.%$!1",%9:)$.)!$*#.1.)!4$%!!1/$6)/)$
.)$G+.16#$.#$#561P+61%$.%!$)*#&%9E#!$BT@<RC$+#/$!#/*&#$N$*)!!G3#-$8%=#&$6)/$%$/IJ1/%$
*&#61!:);$h,&%+"#$)$*#&G).)$.#$#!",.)4$%$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$6)+!#&3),$
)$T@<R$6%-6,-%.)4$1+161%-/#+"#4$*%&%$%!$)*#&%9E#!$0,#$+:)$!:)$(%&(%-)!4$*)&$+:)$!#&#/$
6&G'6%!$+)$*&)6#!!)$#$*#-%$.156,-.%.#$.#$)2"#+9:)$.)!$.%.)!;

A$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$N$,/%$8#&&%/#+"%$*)!!G3#-$.#$!#&$%*-16%.%$#/$
0,%-0,#&$'*)$.#$)&(%+1=%9:)4$ 1+.#*#+.#+"#/#+"#$.)$+G3#-$ "#6+)->(16);$ !!%$ 8#&&%/#+"%$
tem vocação especial para determinação de gargalos reais e potenciais de qualquer sistema. 
A-N/$.)$/%1!4$*#&/1"#$%$!1/,-%9:)$.#$.18#&#+"#!$6#+I&1)!$+%$*&)(&%/%9:)$.%$*&).,9:);
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5 Conclusões

Este estudo apresentou os resultados de uma intervenção na gestão da produção 
*)&$/#1)$.#$,/%$*#!0,1!%$0,%+'$#$0,%-1"%'3%4$0,#$"#3#$%$5+%-1.%.#$.#$%+%-1!%&$)$1/-
pacto do estudo de demanda e capacidade no desempenho operacional de uma confec-
9:)$.#$*#0,#+)$*)&"#;$<$*)+")$.#$*%&'.%$.%$*#!0,1!%$8)1$%$&#%-1=%9:)$.)$.1%(+>!'6)$.%$
#/*&#!%$%$*%&'&$.%$%*-16%9:)$.%$8#&&%/#+"%$?&3)&#$.#$@#%-1.%.#$A",%-$BA@AC4$0,#$*#&-
/1',$%*)+"%&$)$.#!#0,1-G2&1)$#+"&#$)!$.)1!$8%")&#!$6)/)$%$6%,!%$&%1=$.#$/,1")!$#8#1")!$
1+.#!#HI3#1!$+%$#/*&#!%;$<$/N").)$.#$6)+.,9:)$.%$*#!0,1!%$6)+!1!',$+%$1.#+'56%9:)$
#$#J*-)&%9:)$.)$(%&(%-)$*%&%$)$%,/#+")$.%$6%*%61.%.#$*&).,'3%$#$+%$%*-16%9:)$.%$8#&-
ramenta de análise de capacidade e demanda na programação da produção.

<$&#!,-"%.)$.%$%+I-1!#$6)/*%&%'3%$.#$.#/%+.%$#$6%*%61.%.#$%*)+"),$)$*&)6#!-
!)$.#$&#31!:)$#$#/2%-%(#/$6)/)$!#+.)$)$(%&(%-)$.%$-1+7%$.#$*&).,9:)$.#$6)+H,+")!$*)&$
%*&#!#+"%&$)$/%1)&$.N561"$.#$6%*%61.%.#$*%&%$)$*#&G).)$#!",.%.);$K)!"#&1)&/#+"#4$,/%$
%+I-1!#$6&1"#&1)!%$.%!$*&1+61*%1!$*#&.%!$#J1!"#+"#!$*#&/1',$#J*-)&%&$%$6%*%61.%.#$)6,-"%$
existente na restrição. O resultado da análise evidenciou as perdas por superprodução 
#$#!")0,#$6)/)$!#+.)$%!$/%1!$6&G'6%!$*%&%$)$.#!#/*#+7)$.)$*&)6#!!);$K)&"%+")4$8)1$%$
*%&'&$.%$1/*-%+"%9:)$.)$g,J)$,+1"I&1)$.#$*#9%!$+)$(%&(%-)$0,#$!#$6)+!#(,1,$#!"%2#-#6#&$
,/$g,J)$6)+m+,)$6)/$/#+)&$"#/*)$.#$%"&%3#!!%/#+")$#4$6)+!#0,#+"#/#+"#4$/#-7)&$
#561P+61%;

<$"#&6#1&)$*%!!)$&,/)$%)!$)2H#'3)!$6)+!1!',$#/$!,2)&.1+%&$").%!$%!$),"&%!$%'31-
.%.#!$L$&#!"&19:)$%"&%3N!$.%$%*-16%9:)$.%$8#&&%/#+"%$.#$%+I-1!#$.#$6%*%61.%.#$#$.#/%+.%$
+%$*&)(&%/%9:)$.%$*&).,9:);$<$&#!,-"%.)4$+)!$.)1!$*&1/#1&)!$/#!#!$.#$%*-16%9:)$.%$
8#&&%/#+"%4$8)1$!%'!8%">&1)4$31!")$0,#$!#$6,/*&1,$6)/$)$*-%+#H%.)$!#/$*&#61!%&$8%=#&$,!)$
.#$7)&%!$#J"&%!$),$6)+"&%"%&$6%*%61.%.#$%.161)+%-;$F)/)$,/%$%+I-1!#$5+%-4$*).#Z!#$%5&-
mar que o estudo de capacidade e demanda contribuiu para melhorar a programação da 
empresa por meio de planos de produção mais condizentes com a real capacidade dos 
&#6,&!)!4$*%&%$%,/#+"%&$)$G+.16#$.#$#561P+61%$6)/$%9E#!$8)6%.%!$+)$(%&(%-)$#$*%&%$&#-
.,9:)$!1!"P/16%$.#$,/%$!N&1#$.#$#8#1")!$1+.#!#HI3#1!$-1(%.)!$L$A@A;$K%&%$#J"#+!:)$.#!"#$
#!",.)4$!,(#&#Z!#M$B1C$%*&)8,+.%&$%$%+I-1!#$.%!$!#"#$*#&.%!$+)$(%&(%-)4$1+6-,1+.)$%!$*#&.%!$
*)&$/)31/#+")$#$%!$*#&.%!$+)$*&)6#!!%/#+")$#/$!14$%!$0,%1!$&#0,#&#/$)$#!"%2#-#61/#+-
")$.#$*%.&E#!$)*#&%61)+%1!$#$%$%+I-1!#$.#$3%-)&4$&#!*#6'3%/#+"#O$B11C$#-#3%&$%$6%*%61.%.#$
.%$&#!"&19:)4$),$!#H%4$%,/#+"%&$%$6%*%61.%.#$*%&%$,/$+G3#-$/%1!$%-")O$B111C$!1+6&)+1=%&$%!$
%'31.%.#!$.%$-1+7%$%$*%&'&$.)$,!)$.%$/#").)-)(1%$"%/2)&Z*,-/:)Z6)&.%$BD<FC4$%$0,%-$
tem uma vocação especial para a redução do 1!"6$0;! e estoques (CORRÊA; GIANESI; 
FA<e4$X__pC;

Referências

AeDie W4$|,+16)$!)$"1> M!+6-."+(7-(1%'7*89': conceit)!$#$*&I'6%!$*%&%$*&)H#")$#$
(#!":)$.%$*&).,9:)$#+J,"%;$K)&")$A-#(&#M$b))f/%+4$X__^;$
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AWW<FTA��<$b@AWTj T@A$hA$Teh�WD@TA$D�oDTj$ $h $F<eS F��<;$AbTD;$1-%K&(7'(
M-6'%;$h1!*)+G3#-$#/M$�7[*MVV���;%21";)&(;2&V!1"#V+%3#(%6%);%!*r1.�/#+,xQ�1.�
!,2x\�1.1)/%xKD�;$A6#!!)$#/M$_QVX_QX

F<@@�A4${;$j;O$RTAe WT4$T;$R;$e;O$FA<e4$~;$1&"#-U".-#6'`(1%'E%"."89'(-($'#6%'&-(7"(
produção;$a;$#.;$W:)$K%,-)M$A"-%!M$X__p;

F<o4$|;O$WK eF @4$~;$W;$D"#*"&(7"(6-'%!"(7"+(%-+6%!8a-+;$K)&")$A-#(&#M$b))f/%+4$X__X;

R<jh@ADD4$ ;$~;O$F<o4$|;$?(Mb#7%'.-(7'(1"&/-!%': R%&1/*%+.)$T+8)&/%9E#!$+,/$
<6#%+)$.#$h%.)!;$W:)$K%,-)M$ .,6%")&4$QppX;$

|ieR4$F;$S;$D-6'7'&'E!"(A"%"(A-+F*!+"(c(7-+-#2'&2!.-#6': aplicada a novas 
"#6+)-)(1%!4$*&).,")!$#$*&)6#!!)!;$@1)$.#$|%+#1&)M$AJ#-$b))f!4$X__\;$

~A@DTeW4$R;$A;$Estudo de casoM$,/%$#!"&%"N(1%$.#$*#!0,1!%;$X;$#.;$W:)$K%,-)M$A"-%!4$
X__^;

KAF{ F<4$h;$A;$|;$?(A%'A'+!89'(7-(-+6%"6IE!"+(A"%"(-&-2"%("($"A"$!7"7-(7"+(%-+6%!8a-+(
-.(+!+6-."+(A%'7*J2'+M$%$%*-16%9:)$1+"#(&%.%$.%$"#)&1%$.%!$&#!"&19E#!$#$.)$-#%+$
/%+,8%6",&1+(;$ooo$ e R K$Z$ +6)+"&)$e%61)+%-$.#$ +(#+7%&1%$.#$K&).,9:)4$W:)$
F%&-)!4$X_QQ;$

@<h@TRi W4$K;$F;$F;O$<jTk T@A4$<;$|;$~).#-)!$.#$(#!":)$.#$#!")0,#!$1+"#&/#.1I&1)!$+)$
processo de fabricação. d555(M5D1L14$b%,&,$W:)$K%,-)4$X__l;

W{TeR<4$W;$O sistema Toyota de produção: do ponto de vista da engenharia de 
*&).,9:);$X;$#.;$K)&")$A-#(&#M$b))f/%+4$Qppl;

WjAF�4$e;$N"#6"E-.($'.A-JJ2"(-.(."#*W"6*%"M$%'+(1+.)$6)/*#''31.%.#$+%!$
)*#&%9E#!$1+.,!"&1%1!;$W:)$K%,-)M$A"-%!4$X__X;

�Te4$@;$�;$Estudo de casoM$*-%+#H%/#+")$#$/N").)!;$X;$#.;$K)&")$A-#(&#M$b))f/%++4$
X__Q;


