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#%('E.44)(*4@ ()2'4.-*-$@ #'-.E.%*AD$4 $480)8)(*.4  $ 8$&4AD$4 &$44*4 J($*4 PT$( .)AB(*AC" *
4$2).(QF




Material: ago cromo-niquel 18/8
lixado retificado eletropolido

Austenita
Austenita e ferrita deformada a frio
Ferrita deformada a frio

Ferrita deformada a frio e austenita
deformada

Austenita deformada

6 Graos deformados com inclusoes e
oxidos

7 Oxidos

A WDN P

()]

# E)&AC" -.44"@ *%*+*#$&8"4 -$ 4)9$(E?%.$4 "+8.-"4 9"( 8*.4 #>8"-"4 &C" 4C" 4)E.%.$&8%4 9*(*
*8$&-$( B4 &$%$44.-*-$4 "9$(*%0."&*.4 -$4$Y*-*4@ YJ G)$ 4)9$(E?%.$4 ,.I*-*4 #$%*&.%*#$&8% &C"

9"A4)BH# %*(*%8$(?748.%*4 -$ 4*&.8*($-*-$ ZF ># -44"@ "%"(($ *.&* * *AC" -$ E"(A*4 -$
2*AC" $,$8("48J8.%*4@ G)$ *8)*# 8*&8" $&B($ * 4)Y  .*-$ $ *4 9X($-$4@ %"H" B*#+># $&B($ *4
9%(82%),*4 -$ 4)Y.-*-$ 9("9(}#$&8$ -.8*4@ P$I$HI," | $&8($ 4*.4 #.85(*.4 $ 9("8$?&*AQF  4"#*
-$44*4 %"&- AD$4 9"-$ 45( $19(344* %" #" $&$(2.* -$ *$4AC"F

A4 H@ 9*(* 4% * Wr&A*( )# $48%" HB.#" -$ -$4$HOB& "$ 4% "+8$( ) 9(-)8" -$ +"
G)*,.-*-$@ > .&-.49$&4I7$, )#* , #ISL* $ -$4.&ESWAC " $G)*-* $ BE.%.$&8S -"4 $G).0*4#$&8"4 $

* &-* 0" H* G)*,.-*-$ -$ 4)9B(E?%.$ -$ %"&8*8" G) $ 2%(*&8* J#* +"* '.2.$&.L*AC"F

4)9$(E?%.$ -$ -$8S(#.&*-" $G).9*#$&8" 9"-$ *9*($& 8*( $48*( . HO*@ #*4 &* TH(-*-$ *.&* $48%(
%"+$(8* 9"( 9("-)8"4 G)?#.%"4 9($Y)-.%.*.4 $ #.%(" (2+&.4#"4 -*&"4"AF

*(* 9("%$- #$8&8"4 -$ '.2.$8&.L*AC" $E.%.$88%4 $# $G ).0*#$88"4 &*4 .&-N4AS(*4 -$ 9("%$44'@ >
E)&-*#$&8*, *&* . 4%( " 8.9" $ 2(*) "4 ($4?-)"4 *-$ (-"4 B4 4)9$(E?%.$4@ * G)*,.-*$ -* J2)*
$HI($2**@ "4 #>8""4 -$ '2.$&L*AC" *9,.%*-"4@ "4 8.9"4 $ &?7$.4 -$ %"&8*.&*AC"
#.9%("+." H2.%* $ 9(.8&%.9* #$&8% * &*8)(SL* -* 4)9%( E?%.$ * 4$('.2.$&.L**F

X*,$ * 0$&* ($44* 8*( *G). * &*8)($L* -* 4)9$(E?%.$ @ 9".4 4"+ " 9"&8" -$ 7.48* 8>%&.%" -* , #O$L*@
> %"HI("TH" G)$ G)*&8" #$&'( * ()2"4.-*$ 4)9$(E.% XS "($4 AC" "4 ($4),8*-"4 -*

' 2.$&.L*AC"F

&E"(#*AC" 9)+,.%** 4"+($ * ($,*AC" $&B($ *U*+*#$& 8" -$ 4)9$(E?%.$ $ &?7$.4 -$ A)Y$.(*@ &*
&-NAB(* -$ * #$8&8"4 P #95(,$] $ *b4"& 0:Q #" 48(") G)$ J#* 4)9$(E?%.$ -$ @ V# *
SSH(* *O('LHF-HSEBS -)*4 TSLS4 " 8HO" 2+48" &* HOSL* -$ ) -$ @ V# * PX$Y* "
2E.%" * 4$2).(QF P 7+"( *@ ") @ -$ )#* 4)9% (E?%.$ .&8$(&* -$ *A" .&"l > *8)* #$&E$ "

#>8"-" #*.4 %"#)# -$ G)*&8.E.%*( * ()2"4.-*-$ -* #$ 4#*QF




2)(* 1" #AB(* G)$ ) 4)%$AAC" -$ 734 $ 9.9%"4 -$ *9("l.#**#$8&8$ = V# -$

BHHE™ $A%"&-$ %"H# 4)%$A4" %"&8*#.&*AC" 9"( +*068>( *@ *4 G)*.4 AC" 8.9.%*#$&8% @ V# 3
V# -$ - U#SB("F 48$ 9B(E., 4$(* %"#9*(J7$, BG)$,$ $&YO"&B(*-" $# )#* 4)9B$(E?%.$ -$ *A" .&"|
&C" 9", .-*F "( %"HI*(*AC"@ " 9$(E., -$ )#* 4)9$(E? %.$ $,$8("9",.-* -$ *A" .&"| %"# J# * #S&"(

G)$ @ V# 93(#.8.(* G)$ * %"&8*#.&AC" 9"( +%8>( > E"44$ ($H'7.-* -)(*&8$ "4 %.%,"4 -$

| HOBL* ") $48$(.,.L*AC"F

)*&8" B G)*,.-*-$ -$ 4)9B(E?%.$ 9*(* )#* +"*'.2.$ &.L*AC'@ *4 4)9$(E?%.$4 $,$8("9",.-*4 *8$&-$#
8"8* #$&8$ * $44% %"&%$.8"@ 9".4 * *9, %*AC" -" $,$  8("9",.#$&E" 2*(*&8$ JH#* $1%%,$&8$ G)*,.-*-

B 4)93(E?%.$ $ O('#'7$ &* #$4#* W &.7$,#$&8" )&.E "HS 4 4 ME&YFA@ $,H.8*&" *
(02"4.-*-$ $ *4 H#IB(ES.ADS4 4)9$(E.%.*.4 9$(#.8.8- "k BSRAC! -$ )# )4A8(" S +(.," 4)9B(E.%.*,

-$$,$7%-" &?7$,F
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-49"&+., 5% -$ %"HO"&$&BB4 $ $G).9H$&S"4 &- )A8(*.4 O%(* )A" $# A4.48$H4A %"#

$1.2M&%.*4 -$ * B* 4*&.8*(.$-*-$ -$9B&-$# -$ "4 E *8"($4! * %"&AB()AC" %"# %"&YSIAC" 4*&.8J(.*
$ " HSAH#" BSHO" * 4)9S(E?%.$ %"# *U++H#$&S" 4*&.8] ("F

" HS&SS * %"&4A8()AC" %"H# %"&%$IAC" 4*&.8J(+ $& 7".7$ $G).0*#$88"4 G)$@ $# )+ O(H#S$.(*
$8*0*@ 9"44*# AB( -$AH'&B*-"4 %"# E*%.,.-*-$ $ O(# 8 ) #OSL* (J9.4@ $ *.&* &C"
9"44)* $# 4)* 28"H$8(.* ($2.D$4 G)$ 9"44%# ($8%( 9( ")8"4 $# #%(" $4%* *@ 9".4 &$44$4 %*4"4
8"(&*34% &$%$A4I(." ($*,.L*( ,.#OSL*4 OB(H-%*4 %"  # #*."( E($G)M&%.*@ " G)$ %*)4* 9$(-*4 -$
9(")AC'@ %"# $,$7T*AC" "4 %)48"4 -$ 9("-)AC'F )*& A% $A9$%.E.%* ) Ur+H$E8" -$
4)9$(E?%.$ %"#" 4$&-" 4*8.8]("@ 8*.4 4)9$(E?%.$4 & C" -$7$H@ 4$ 9"4427$,@ B(*&AES(.( G)*.4G)$(
4)+48U8&Y%.*4 9*(* " #$." P9("-)8"Q $ 9"( ")8(" *-" &$&)H#* 9%(82%),* ") 9("-)8" P-" #$."Q -$7$
*$(.(* $48*4 4)9$(E?%.$4@ &$H# ($+2.( %"# 4)+48U&%  .*4 -"4 *(($-"($4F  9(HS.(* 9("9(.$-*$ >

%o x#5* -G 0)(BL* .&BH(&* $ * 4$2)&-* 9("(.$-*-$ - $ 9)($L* $I8S(&*F

9)($L* .&BH(&* -* 4)9B(E?%.$ > -$8S(#.&*-*
9(.8%.9* #$&8$ 9%,* ($4.48M&%.* B %"(("4C'@
9("9(.$-*-$4 -$ $#.44C" -$ 9%(8?%)*4 $
9("9(.$-*-$4 -$ -E)AC" -" #*8$(*F "4

A" &".-7$.4@ $48*4 9("9(.$-*-$4 E.%*#

$# )+ 2(*&-$ $I8S&AC" @ -$8S(H#.&*-* 9%, *
%"&-.AC" -* Ok 4)+4)9$(E?%.$@
"()&* " 8.9" -$ *0b*+HH$&S" 4)9$(E.%.*,

($*, L*"F

9)($L*  $IBHE&* -+  4)9$(E?%.$ >
-$8B(#.&** 9$,* %'&.AC" -$ $&$2.* $
$480)8)(* -* 4)9$(E?%.$@ +$# % 4)*
9%44.7.*-$ $ %"#O"(8*#$&8" %*8*,28.%"F

)(*&8$ " %) (4" -$ EX+(.%*AC"@ *4 4)9B(E?%.$4 8>%&. U%o*4 4C" 4)+#$8.-*4 * )#* 4>(.$ -$ B(*8*#$&8"4

#$9%U&.%"4 G)$ ,$7*# * * 85(*AD$4 %"# ($49$.8" B 8'9  "2(*E.*@ 8$I8)(* $48()8)(*,@ %"#9"4.AC" -$
.2*@ 9)(SL* $ %"&-.AC" -$ $&S(2*F " E.&*, -" 9(" %$44" -$ E*+(.%*AC" * 4)9$(E?%.$ 9("-)L.-*
HEY*&. Y HSEBS - ES(S %"&4.-$(*T$HSEBS $ *-TH(A*H$& 8% " #B$(*, +4$ G)*&8" B4
9("9(.$-*-$4 4)9$(E.%.*.4 &C" *8$&-$&-" *4 9("9(.$- *$4 -$ 9)(SL* .&8H(&* $ SIBH&*F "( ")8("
@ *4 YoH-*A -+ 4)9$(E?%.$ -*&.E.%*-*4 $ * 8S(* 4. O"-$# A( B(*8*-*4 9"( $,$8("9", . #$&8" *8>

Y+ O("E)&-.-*-$ &* G)*, " #*8$(.*, *.&* 4% $8%"&8 ($ -$ E"(#* 9)(* $ "(-$&*-* 4$# G)*,G)$(

SHEM %o 06."&*, ($4),8*&8%$ &* 4)9B(E?%.$F

48* 9B(E"(#*&%S$ > *,%*&A*-* 2(*A*4 B 4)9$(E?%.$ -$ %"&8*8" 4% *O($4$&8*(@ *OH4 *9,.%*AC" -"
9("%$44"@ .4$&8* -$ ()2"4.-*-$ $ *.&* %"# E"(#*AC" -$ Y UoHEx HI2MES* $ 9("8$8.7* -$

HL-" -$ %("#" G)$ %"&ES($ * #$4#* $,$7** ($4.48M& %.* B %"(("4C" $ )# *,8" 2(*) -$ 9)($L*
2%(*88.&-" 9("9(.$-*-$4 -$ 8"8*, 4*&.8*(.$-*-$ *"4 %"#9"8$&8%4 $ $G).0*#$&8"4 .&-)48(*.4F
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c <X

*(* Vi $G).9*H$&B" * 4$( E*+(.%*"@ * $49$%.E.%*AC " x 4)9$(E?%.$@ +$# %"H" "4 ($G)$(#$88"4
HP&H'A@ -$TSH AS( O($7.48"4 $H# -"N)H$&S"4 -$8* *- "AF 4 -'0)H$&S8"4 -$8%*-"4 -$
E*+(.%*AC" -$7$(*# .&%,).(!
F "4 *4 4)9$(E?%.$4 G)$ 4$(C" #",*-*4 9"(E,). "4 -$ 9("%$AA" -$TS(H $48*(,.7($4 -$ H.$"@
2(1*@ #5(%*4 -$ -$-"4@ 2.L@ 8.88*@ E.8*4 *-$4.7*4  $")8("4 #*8$(.*.4 "(2UE.Y"AF *(* *44$2)(*(
G)$ *4 9%($-$4 -" T*4" $48C" ($* #$&8S ,.7($4 -$ %" &8*#.&*AC" "(2U&.%*@ -$7$34%$ $49%%.E.%*(
" 8$48% - "&8*8" %"# * <2)*@ -$4%(.8" &* F
F "4 %4 4)9$(E?%.$4 -$7$(*# $48*( ,.7($4 -$ %" &8*#.&*AC" 9"( E$((" *9HA "4 8(*+*"4 -$

, HISL* #$%U&.%*F J -".4 8$48%4 9"4477$.4]

(% A$(7.A"4 #$&"4 %(?8.%"4@ )#.-$%$( * 1)9$(E?%.$  %"# J2)*F $.I*( $# ($9")4" -)(*&8S$ )#*
&".83F $#'7$( G)*.4G)$( 9"&8"4 ") 7$48?2."4 -$ %"( ("4C" $8%"&B(*-"4@ ($9$8.8-" " 8548 *8>
G)$ &$&)# 9"&8" 4$Y* #*.4 $&%"&8(*-"F

*(* 4)93(E2%.$4 %(?8.%*4@ $1.2.(" $488 - $(("I ], -$4%(.8"&*  :F #*%""(*AC"*L),

$A%)(* .&-.%* * %"&8*#.&*AC" 9"( E$(('F $#'7$( G)* G)$( %"&8*#.&*AC" .&-.%** 9$*
%" "(*AC" *L),@ %"# 9*48* -$%*9*&8$ ") -.49"4.8.7" -$ $,$8("9", #$88"@ ($9$8.&-" " 8$48% *8>
G)$ &C" 4$ -$8$%8$ #*.4 &$&)H 9"&8" %"# 8%, %","(* AC'F  $48% -$ $(('l], > #).8"
438427$,@ #*4 #* 9$G)$&* 9(J8.%* 9$(#.8.(J *"4 )4) I(."4 B E*+(.%*&8$4 * %"&%"(-*($# $&B($
4. $# ($,*AC" *" %(.8>(." -$ *%$.8*AC"3($Y$.AC"F

F 1.2.(G)$ *4 ($2.D$4 -$ 4" -* $48$Y*# ,.7($4 -* Uortr-* -$ HI-" 9('7"%*-" 9$,* 4" -*2$#@
AS# ($49.82"4 -$ 4" % $ ASH V-4 #¥(%*-*4 9"( $ 4% "T+#$8&8"@ $ ")8(*4 "9$(*AD$4 -$

%"(("4C" ,$7$4@ .48" >@ -$%*9*2%# ") $,$8("9", #$&8 "F C" ') 8%48%4 #3,"($4 " G)$ *
&49$AC" 7.4)*,@ 9*(* *9("7*AC" ") &C"F

=F  +A$(7H( " ES%HS&S" 4$2)(" -$ 8"-*4 *4 *+$(8)( *4 " $G).9*#$&8" *9H4 * "+8$&AC" -
pr+HHSRE" 06"(($8" -" HSAH'F  ES% HS&E" -$7$ 4%( #+88.-" *8> * %4"8%,)4C" -* .&48* *AC"
' $G).9*#$&8"F

FAL$( * .&493AC" -" $G).O*#$&8" &" "%*, -$ .&48 * *AC"@ 9*(* "+A$(7T*AC" G)*&8" *"4 E*8"($4
-A%(#.8*"4&"4 8384 @ @ $=*%.HF

x4 &% &U"(9"(*AC" -$@ 93, #$&"4@ -"4 = .8%& 4 -+ $49$%.E.%*AC" -$8* *-* ($%"HS&-*-*

.4 O"-$H# A$( *4 E"&8$4 -$ 7J("4 $G)?7'%"4@ A4BY* &*4 $49$%.E.%*AD$4 -$ E*+(%*AC'@ ")

o("+$#*4 %'# * E*%.,.-*-$ -$ ,.#ISL*@ ") -.E.%),-* -$4 $# 4$(7.A"4 E)8)("4 G)$ 7.$($# * 4%(

($*,.L*-"4 &"4 $G).9*#$&8"4F

c d
#* 4)9$(E?%.$ -$ #38*, 9",.-" #I%*&.%*#$&8$ 9("-)L H#* *H)&-U&%.* -$ (.4%"4@ #*(%*4@
-$8(.8"4 -$ #3$8*, $ *+(*4.7"4 $#+)8.-"4F # %"&8(*9 *8.-*@ )#* 4)9%(E?%.$ 3$,$8("9",.-* >
%"#9,$8*#5&8S 4%# #*(%*4F 44" ($7%,* * TH(-*-$.(* $48()8)(* 9%(.48*,.&* -" #$8*, A$H# *
- 48"(AC" 9("-)L.-* 9%," 9("%$44" -$ 8(*+*," * E(. " G)$ 4B#9($ *%"#HO*&'™* "4 #>8"-"4 -$

*U*+*#3$&8" #$%U&.%"F
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- E$(S&A* $&B($ " *%Nr+*#$&8" #3WU&.%" $ " $,$8("9 ", #$&8" &C" > ASHI($ #$-.*8*#$&8S

&"B*F " " &)@ O(.89%.9* HS&BS 4B *H+"4 E"($# 9", "4 *8> * HSAH* ()2"4.-+-$F 4 T+88+2$84
BIB(*"(-.&I(F4 =" *U*+#$&E" -$ 4)9$(E?%.$ 9("-)L. 98" $,$8("0", H$&S" > +$# 7.4727$,@
$&B($8*&B"@ G)*&-" " #$8*, > 7.48" U"# #*."( *H9,.* AC'F # %'&B(*9*(8.*@ "4 9("%$44"4 -$
O*HHHPEE" )A*&" *+(*4.7"4 ") ")8(*4 *AD$4 -$ %"(8 $ ") $A%"THEES'@ .&-$9$&-$&8S -$ G)C"
9$G)$&" > " B(*+*," @ ASHI(S -.48"(%S$# * 4)9$(E?%.$ - H$8* F
4 - ES($&A*4 4C" #).8" #*."(34 G)$ 4.#9,$4#$&8$ 8" 9"2(JE.Y*AF  *&" %*)4*-" 9$," B(*+*," *
E(." 9$&$8(* 9('E)&-*#$&8S$ &" #$8* T *44.# %"#" "4 £H(*4.7"4 4C" $#+)8.-"4 &* 4)9$(E?%.$F
B(*8*#$&8" 4)9B(E.%.*, #$%U&.%"@ 8* %"#' " 9" #$&  8'@ 8*+># &)L 8$&4D$4 -$ 8(*AC" &"
#BS(XF # &'44"4 *+'(*SH("4 E"(*# ($%,.L*"4 8 $48%4 $# )¢ 8)+" -$ *A" &' .-
BIBH(E HS&BS@ 4$&-" G)$ #$8*-$ -$48% 8)+" E". $,$8( """ *QHA " HS&S'F 48* *#'48(* E".
A)+#$8.-* * W $&A*." -$ %"(("AC" 4"+ 8$&AC" $# 4")AC" -$ %,"($8" -$ %J,%." * =Z *
“F o 4)93(E?%.$ ,.I** $ &C" $,$8("9",.-* $I.+. ) W 2(*&-$ G)*&8.-*-$ -$ E.44)(*4 9'(
%"(("4C" 4"+ 8$8AC"@ $&G)*&8" G)$ * #$8*-$ ,.I*-* $ %"# 9"48%(."( $,$8("9", #$&8" *($4$&8")3

4$ %"#9,$8*4$&8$ ,.7($ -$ %" (("4C"F

ES(P&A*4 &B($ %*+*#$&8"4 ",.-"4 $ .I*-"4@ N# $(" -$ 6(*&* +(*4.7* $ )2"4.-*-$ -$
)9$(E?%.$ P &8%$4 $ 9H4 ,$8("9", #$&8"Q
Antes do Eletropolimento ApOs Eletropolimento*
N° Grana Rugosidade de Superficie, Ra Rugosidade de Superfic ie, Ra
Acab. N° Micrometro Micropolegada Micrometro Micropolegada
3 60 3.56 max. 140 max. 1.78-2.25 70-90
4 120 1.14 méx. 45 max. 0.57-0.75 23-30
180 0.64 max. 25 max. 0.32-0.40 13-16
7 240 0.20-0.51 8-20 0.10-0.26 4-10
8 320 0.15-0.38 6-15 0.08-0.19 3-8
8 500 0.10-0.25 4-10 0.05-0.13 2-5

* Valores sdo aproximados. O eletropolimento geralmente reduz a rugosidade de uma superficie ndo eletropolida em
50 porcento.

6

02"4.-*-$ -$ 4)9$(E?%.$ > &"(#* H$&ES #$-.-* ") %,*44.E.%*-* %"#" * P ")2'8&$44 T7$(*2$ 3
>* -$ )24.-%$Q ") G P" $G).7$&8$ -$ 1 "8 $*& G)H$ 1 *L >-*
)*-(J8.%*QF #+*4 AC" #$-.-*4 $# #.%("39", $2*-*4 $ -$&"8*# * | 4)(* -$ 4)9B(E?%.$4 ,.1*-*4 ")
)4.8*-*4F *(* %"HO*(*AC"@ * ,$.8)(* -$ * -$ J#* - ** 4)9$(E?%.$ > *O("|. #*-*#$&8S$ :/F Z

-$)#* ,$.8)(* GP QF

)2"4.%-$ -$ 4)9B(E?%.$ > &"(#* #&B$ #$-.-* %"# ) #()2"474#$8("F 48% .&48()#$&8" &C" 9"-$
B 9($%.4*4#$&8$ *4 -.48U&Y%.*4 $&8($ "4 RI.%"4S $ R 7*$4SF  $,$8("9",.#$&8" 9"-$ ($-)L.( "4 9.%"4
-$ 4)+48*&%.*.4 9"&8"4 O*(* #'88$4 &4.2&.E.%*&B$A  ASH #)-*&A* -* - 48U&%Y%.* -$ 9.%"3%39.%" &*
#$A#* 9("9"(AC'F &8($8*&8"@ $I*#S$ #.96("4%HOI." * 4 )OS(E?%.$ #'48(*(J *8> 0 Z -$ ($-)AC" &*
J($* -+ 4)9$(E?%.$ $*8> Z -$#$,"(* &*4 $.8)(* 4-$()2"4.-*-$F
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<

# "4 9(.&%.9*.4 +$&SE?%."4 " $,$8("9", H$&E" > $&(.G)$%.#$&E" -$ %W("H" -* 4)9$(E?%.$
($4),8%&-" -" %"&8(",$ -" 9("%$44" *9("9(.*-"F

B oM - HL-" (% $# %("H" %"&4.483&8$ *9$&* 4 > *8.&2.* G)*&" * %"8&%$&B(*AC"
*BO#.%* -$ %("#" $1%$-$ * -" ES((" &* %o*#*-* 4)9$(E 0%, U0"H" -$H"&AB(*-" 9$,* 49$%8("4%"9.*
$8(0&.%* -$ )28( P 1 )2$( ,$%8('& 9$%8("4% "OJQF  *&J,.4% -$  8HH># #$-$ *
I("E)&-.-*-$ $ * $IBS&AC" -+ 9*44.T*AC" -* 4)9$(E?% $F $,$8("9",.#$&8" #*.#.L* * 9%44. T*AC"

* 4)9$(E?%.$ 9"(G)$ * 4)9$(E2%.$ %"&8># &27$.4-$  ES((" P $Q #).8" +*.1"4 $# $48*-"4 -$ "I.-*AC"
L$('F

)8(*4 *&J,.4%4 G)?#.%*4 -$ 4)9$(E?%.$ 9"-$# 4%$( ES 8*4 9%(* .&%,)4D$4 -$ 4)ES8"4A@ %*(+'&$8"4
9($%.9.8*-"4 $ ")8(*4 #9)(SL*4 4.#.*($4@ 8"-*4 G) $ *ESB# * *0*(M&%.* E.&* -*4 4)9$(E?%.$4
$,$8("9",.-*4F 2(C" E.&*, -$ 4)9$(E?%.54 -$ %,*44  $4 -$ *A" .&"1.-J7$, &C" S(*+*,*-"4 %"#" *4

FA4$4  $ = *O%($%$B(C" E"4%"4 *9H4 " $,$8("9" | H$&B" -$7.-" B ($#"AC" *4 .8%,)4D$4 -$
4)E$8"F *A" &"1.-J7$, %,*44%  *9($4$&8*(J 9. 84 -* E* ™ " 9("%$44" -$ ($%"L.H$&S" 9X(*

($-.44", 7%( "4 %*(+"&$8"4 9($%.9.8*-"4F

$8("9", #$&8" ($)L " %"$E.%.$88% -$ E(%AC" -$ 458* AF  O("%$A4" ($H'TS ") *($-"&*
9$G)$&*4 *49B($L*4 * 4)9B(E?%.$@ 9(-)L.&" )¢ %"$ E.%.$&8% -$ E(%AC" G)$ #$A*
*Q('| H-HSRBS Y G)*(8" -" %"$E.%.$&8$ ($2.48(*" 9"( )+ 4)9$(E?%.$ #$%*& % H$&E$
*%*+*_*F
2%4 TH(**4 AC" YA*-*4 &* #* (% "4 E)&-.-"4@ E*L$&-" $48$ 9%(8.%),*( 9("-)8" #$&"4 +$#
*+QB*." ¥ § $8("9", #S&B'F #* SI%SAC" #-."( * $4 8* ($2(* > " *A" .&".-J7$,F
V&4 -$ A" &"1.-J7$, $,$8("9",.-" E.%*(C" +(. *&8$4@ #*4 &C" E.%*(C" 8C" ,.4"4 G)*&8"
*G)$,$4 &C" E)&-.-"4 &$# "+8B(C" " #SMH" *Uo*+*#$& 8" $49$,*"F  9("%$44" -$A%"&8*H#.&* $
9*44.7% * 4)9$(E?%.$ -" #$8* F "8* )(*&8$ " $,$8 ("9", #$&8"@ * 4)9B(E?%.$ -" E)&-.-" 4%(J
(S$H"7.-* $ 9"-$ $19"( 9"("4.-*-$ -* )+ H#*-* 4)9%( E.%.*F
)&-.AD$4 9"( %B(* 4C" #$,"($4 %*&-.-*8*4 9*(* " $ $8("9", #$&8" -" G)$ E)&-.AD$4 -$ *($.*@
9(.&%.9% #$&8$ 9"( %*)4* -* 4)9$(E?%.$ #*.4 ,.4* &  $($&8$ "4 E)&-.-"4 -$ WS(*F &8($8*&8"'@
E)&-.AD$4 -$ *($.* $,$8("9",.(C" 9*(* )#* 4)9$(E?%. $,.H9* $ %"# +(,"F

$,$8("9",.#$&8" &C" 9"-$ -$4$82"(-)(*( ") $4%"&-$ (-$E$.8"4 %"#" %"48)(*4 $ .&%,)4D$4 &C"
#$81,.9%*4 &"4 #$8*.4F ># -.44"@ 83I8)(* -$ 4)9%(E 2%.$ -$ #'-$@ 8.9" %*4%* -$ *(*&Y* $ (4%"4
&C" AC" ($#'7.-"4 9"( )#* G)*&8.-*-$ 9(J8.%* -$ $,$ 8('9", #$88" $ Br#+># ($G)$( )# -$42*48%
&.%.*, %"# *+(*4.7"4F .2*4 #),8.EI4.%*4 &" "&-$ ) #* E*4$ > ($,*8.7*#$&8$ ($4.48$&8% B -.44",)AC"
*&H-.9%* 2$(* #S&BS &C" 4$ *-*08*# +$# *" 8(*B*#$&8" -$ $,$8("9", #$&8"F
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8)* #$&8%@ " $,$8("9",.#$&8" $48J 4$&-" *9,.%*-" % "# 4)%$44" $# B+ x(2* EXI* -$ &"7*4
*9,.%*AD$4!

)+"4[)+),*AD$4 *9*4 -$ $8%, " -*4 "OY*-"4

XJ,7),*4 $,4 )&-.-"4 Jx-($4

"&$ID$4 "8"($4 (#$4 18(*8"($4
*'($4 +$&SE?%."4 - $,$8('9",.#$&8" %"&8.&)*# 4$& -SHGAB(*-A $# THA'4 ($48"($4@
8("%*-"($4 -$ %*,"(@ #.48)(*-"($4@ 8*&G)$4 -$ $48'%  *2$#@ 8)+),*AD$4 $ 8)+"4@ $G).9*#$8&8"4 -$
9("%$44*#$&E" -$ +$+. 4@ *, #$88"4 $ 4**4 , #9*4@ $G).9*#$&8"4 #>-.%"4@ 9$A*4 )4.8&*-*4 $

%0, 06*AD$4 &)%,$*($4F XSY* *4 A$ADSA * 4$2).( 9*(*  -$4%"+(.( *4 T*&8*2$8&4 G)$ " $,$8("9", #$&S"
"ES($%S$ 9*(* 4)*4 *9,.%*ADS4F

/

)HS&S* " 8SH#O" -$ "OS(*AC" $ ($-)L " -$42*48$ -$ 9 $A*4

$)L * *-$AC" $ %"&8*#.&*AC" &*4 4)9$(E?%.$4 -$ $G ).9*#$88"4 -$ 9("%$44" P4)9I$(E?%.$4
$,$8("9",.-*4 9"44)$# OB(E"(#*&%S$ 8C" +"* G)*&8" " 7.-(" $# #).8*4 *9, %*AD$4Q

("#'7$ EJ%., , #9BL* $ ($-)L 8$#9" *44"%.*-" - O* (*F

$-)L 4.2&.E.%*8.7*#$&8% * 8$&-M&%.* B %"(("4C" -" #$8%,

$-)L * E(.%AC" $&8($ 9$A*4 #HT$.4 -$ #$8*,
$,"(* * SE.%.M&Y%.* -* 8(*&AES(MEY.* -$ %* "($#8  ("%*"($4 -$ %*,"(

$,"(* *4 %*(*%8$(?48.%*4 -$ T*LC" -$ 8)+),*AD$4 $ 8)+"4
(A& ($HH(+*4 -$ 9BA*4 -$ #IG).&*4
$-)L * E*-.2* -$ 4)9$(E2%.$4 $# 9SA*4 -$ #$8*, #", 4

(",)"&2% * 7.-* -" #3$8*, %"&8(* 2*4%4 4),E)("4"4
$I9$(M&Y%.* &"4 ($7$,* G)$ G)*,G)$( ($%.9.$88% )4  *-" $# O("%$44"4 -$ #.48)(* ") $48"%*2$#

O*(* ,2G).-"4 ") OH4 > )# $1%$,$&8% %*&-.-*8" *" $, $8("9", #$&8"F 4 G)*,.-*-$4 -$ &C" *-$(M&%.*
-$)#* 4)95(E?%.$ $,$8("9",.-* 8%# H+7.*4 7+&8*2$&4 &$48*4 *9, %*ADSAF #9($4*4 G)$)8.,.L*(*#"
$,$8("9", #$88" %"# 4)%$44" &*4 *9, %*AD$4 *%.#H* & %,)$# 1II'6@ '$,,@ &"& *(+.-$@
6"-1$%(@ 81,.@ %%.-$&8*@ @ ,,.$-@ "b '$# %%, @ "+ $ ")8(*4F

* [ x4

"4 N,8.#"4 *&"4@ " $,$8("9",.#$&8" -$#"&48(") 4%( " *pr 588" -$E.&.8.7" 9*(* FF$ FF -$
8)+),*AD$4 $ 8)+"4F  $,$8('9",.#$&8" > &$%$44J(." 4$#9($ 4AC" $1.2.-*4 4)9$(E?%.$4 &C"
%"&8*#.&*&8$4@ &C" 9%(8.%),*&8%4 $ *&8.3E"),.&24F  ># -.44"@ 8)+),*AD$4 $ 8)+"4 8*#+># 4%
+$&SE.%.*# "4 *49$%8"4 -$ #?2&#* E(%AC" $ #JI.#* 9)($L* -" $,$8("9", #$&8"F $&8(" "4
#2."($4 +$&$E.%.*-"4 -4 8)+)*AD$4 $ 8)+"4 $,$8("9 " "4 $48C" *4 .&-N48(.*4 9$8("G)?#.%*@

8)%,$*(@ E*(#*%6M)8.%*@ -$ 4$#.3%"8-)8"($4 $ *,. #$&8 "4 $ +$+.-*4F
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%

* %4 | #O*4 -$H*&-+# 4)9B(E?%.$4 &C" %"&8*#.8&*&8$4 $ &C" 9%(8.%),*&8$4F $,$8("9",.#$&8" >
M HHSEE" -SE.&.8.7" OF(* #$A*A@ %*-$.(*4@ ($%.9.3 &B8$4 -$ -$4%*(8$@ 4)9"(8%4 -$ )L@ %"&-).8

$,>8(.%" $19"48" $ %14 -$ 4*7@ $G).9#$&8"4 -$ E*+(%*AC" $ 9("%$44*#$&8'@ $ ")8("4
%"#O"&$&B$4 #$8J,.%"4 )4*-"4 &$48$ 8.9" -$ %9, %*AC  "F

10+
$48$ AB24$&B"@ "4 #*."($4 O("+,$H#*4 AC" * E"(#*AC" -$ -$9H4.8"4 $ .&%6()48*AC" &*4 9*($-$4
&BH(&*4 "4 %"H#O"&$&BSA $ $G).9*H#$&8"4 .&-)48(*.4 - *A" &"1.-J7$,F 48%4 O("+ $H4@ %"#"
YJ E". 7.48"@ "%"(($# $# 2(*&-$ 9*(8% $# E)&AC" -" Y+ HHSE" &Y (($8" -* 4)9$(E?%.$F )4" -
$,$8("0", . #$&8" $# 8%.4 4)9$(E?%.$4 $7.8% * E'(#*AC " -$ -$9HA.8"4 9()L.&" $1%$ $&8%4
($4),8*-"4F
"(H* HS&BS &$ABS AB24$&8"@ 4C" )8.,.L*"4 8)+"4 %" # %"&48()AC" 4*&.8](* P8.9" Q@ %"#
2)9$(E?%.$4 ,.I*-*4 $ -$%*9**4 &BH(&*HS&BSF 48*4 4)9$(E?%.$4 4C" %"H#O*(*8.7*#$&8S$ 2("44$.(*4
$# E)&AC" -* -.E.%),-*-$ -$ 4% "+8%( J#* G)*,.-*- 4)9$(E.%.*, )&.E"(#S@ 9(.8%.9* #$&8$ $#
8)+"4 -$ 9$G)$&"4 - UHSB("4F 48" 9"-$ %*)4*( *-$(M &%.% $ .&%()48*AC" -$ ($42-)"4 &* 4)9$(E?%.$
&BH(&* -" 8)+"@ "(.2.&*&" %", 08&.*4 -$ +%8>(*4 ,  "U*, .L**4 $ %"&ISCKSEBSHSLES * %" &8 #.&*AC"
2$&$(*,.L*-* -" 9("-)8" $# 9("%$44*#$&8"F
"CMB( M $,$8("9", #S&B" *44$2)(* $48* )&.E "#$ & G)*.%$ -+ 4)9$(E?%.$@
$,.#.8*&" 8"*4 *4 #O$(E$.ADS$4 *' "&2" -" 8)+'@ "&-$ * HPAH* *BPE * -BH&* -$ *,8*

9)($L* $ 4*&.8*(.$-*-$ $1.2.-*F

G). " $,$8("9", #$&8" "ES($%S$ 4)9$(E?%.$4 ,.4*4@ - $ EI%., ,H#O$L* $ $48$8.%6*4#$&8$ *2(*-17$.4@
%"&-.AD$4 $1.2.-*4 9"( $48$ 4$2#$&8"F

#O8("%*"($4 -$ %r"( -$ 9*%*4@ " )A" -$ 9, %4 $ $8("9",.-*4@ 9"44.+.,.8% W+ 2(*&$
&$)8(*,.L*AC" -* E"(#*AC" -$ -$9H4.8"4F  "%"((M&%. * .$ -$OH4.8"4 * AB(S# E"(#-"4@
HI($2&*&-" * 4)93(E?%.$ $,$8("9",.*@ > 8C" *%$&8)  *-*#$&8$ ($-)L.-* G)$@ 4$ * 7$,"%.-*-$ -$
7*LC" E"( 4)E.%.$&8$@ * *7*2$# -* E"(#*AC" -$ -$9H 4.8"4 ($4),8* &* ¥)8"3, HOSL* -*4 9,*0U*4F 48%
SES.8" 8*#+># > )A*-" %"# 2(*&-$ 4)%$44" $# 7I(.*4 J($*4 -*4 .&-NAS(*4 G)?#.%* $ -$ 9%9%, $
%3$,),"4$F

I$#9,"4 -$ .8$&4 &"(#* #$&BS $,$8("9",.-"4 .&%,)$# 4.48%#+4 -$ -.48(.+).AC" -$ 9("-)8" 4$%"@

E.8("4@ 8$,*4@ %"™*-"($4@ +*&-$Y*4 $ 4$%*-"($4 -$ 9 (*-)8"@ #.48)(*-"($4@ .#9%,.-"($4 -$ 9("-)8"@
8)+),*AD$4 $ 8)+"4@ 7*4"4 -$ ES(HSEB*AC'@ $ 8*&C)$4  -$ *(HLS&*2$HF

21



"1 2 2

# "4 #E NS4 O+ SHA ($4.-% SH 8('%*-"($4 -$ %* S 8)4), (B4 -$ *A" &'1.-J7$.@ &*
E"(#*AC" -$ -$9H4.8"4 ") .&%()48*AD$4 &*4 9*($-$4 - "4 B)+"AF (#* H$&SS$ * E'(#*AC" -$
&%()A8*ADSA %*)4* " *%$ S(HS&S" -$ 9("%$44"4 -$ % "(("4C"@ 9"-$&" 2$(*( %"(("4C" 9"( E($48*
HSAH" S# #$."4 &C" A$TH("4@ 8*.4 N'H'@ J2)*F 4 %'& - AD$4 $1.48$&8%4 &*4 E($48*4 2$(*-*4 9$,*4
&%()48*AD$A 9"-$# 4$( #).8" - ES($&8$4 -*G)$,*4 - HS." *+ $&BSF "-$ *TH( * "%"(M&Y%.*

06, L*-+ -$ $,$7*AC" -$ %"&US&B(*AC" -$ 288854 % "(("4.7"4@ 8*.4 %"H'@ %,"($8"4@ -.#.&).AC" &"
75" 9@ $8UF@ G)$ 8'(&* " #$." 4"+ * &%(AB*A  C" E"(8BH$&S$ %"(("4.7'F "#' $I$#9,"@
9"-$#"4 #$8%."&*( G)$ 'J * "%"((M&%.* -$ %"(("4C" 9 "( E($48* *44"%.*-* B %"(("4C" 4"+ 8$&4C"
$H+* 1" -$ .&96()AB*ADSA@ *O$A*( -" #$." *#+.$88$ *9 ($4$&8*( )# %"&BSN-" #).8" +*.I" -$ 2"&4
%,"($8" $ &S&)H* ")B(* %"&-.AC" 4$T$(*F

SH# -44"@ * E"(#*AC" -$ .&%()48*ADS4 &*4 9%($-$4
4 8)+'4 BHEHSH "(2.8% ")B("4 9('+$HH4 %o'ft *

- #.8).AC" &* B(*&A#.44C" -$ %*,"( $ -.#.&).AC" -*
75LC" " E).-" 9$," 8)+'F 48" 8"(&* &$%$44I(."
($*,.L*( ,.#OBL*4 9$(.H-.%*4 %"# #*."( E(SGKM&Y.*@
G)$ %*)4* 9%(-*4 -$ 9("-)AC'@ ") 4$Y*@ $,$7*AC" -"
)%(" %$A4*&BSF # *U*+H#$&S" 4)9B(E.%.*, %"(($8" >
Y H-" A$2)(" 9% (* - #.&).( * 8$&-M&%.* B E"(#*AC"

-$ .&%()4S*AD$AF 48* > )+ *4 (LD$4 O*(* *
)8.,.LXAC" -$ 8)+"4 %'# 4)9$(E?%.$4 9",.-*4
$,$8(",.8.9*#$&8% $# $G).9*#$&8"4@ 8*4 U'H'@
8("%*-"($4 -$ %*,"( $ $7+9"(*-"($4F

$I193(.M&%.* -.L G)$ G)*G)$( %"&8*.&$( )4*-" $#
o("%$44"4  -$  #4A8)(*@  "#'2$&$.L*AC" ")
HHLS&*2BH OF(* ,2G).-"4 ") OHA > # $1%$,$88%
%*&-.-*8" *' $,$8("9", #$&8"F  G)*,.-~$ -$ &C"
*$M&Y%.* -$ )#* 4)9$(E?%.$ $,$8("9",.-* 8$# H+7.*4
7*&8*2$84 &$48*4 *9, Y+ADSAF

3
# %"'& .AD$4 -$ $,$7" 7I%)" $ ),8(* $,$7+" 7I%)" @ 4)9$(E?%.$4 * 8*#$&8$ 9)(*4 -$ *A"
&'1-J7$, $,$8("9",.-*4 *O($A$&8*# ($-)L.-* *-4"(A C" -$ 234 9)(E.%*" $# %"#O*(*AC" %"#
A)OB(E?%.$4 O",.-*4 HEU*&. Y HSEBS@ -$%6*0%-+ ) Y*8S  **F  O$(?"-" -$ 8$HO" &$%$A4I(" 9*(*
9()L.( " 7I%)" 9"-$ -$48* E"(#* 4$( ($-)L.-" *8> )# E*8'(-$ -$L $ * G)*,.-*-$ - 7J%)"

* %*&AITS, 9"-$ AS( #$,"(*-* %"(($49"&-$&BSHSEBSF

4

$8("9", HS&S" > *0,.%6*" %"# "4 "+Y$8.7'4 &* &-NAB(* &)%$*(F )IB(E?%.$4 %"#
%"&8H.&*AC" (- "B.7*@ #*4 &C" *8.7**4@ 9"-$# 4% ( %'&E.*7$#$88% $ SES$8.7*#$&8%
-$4%"88*H#.&**4 P, #I*AQF  ($H'AC" -* Yo##*-* 4)+4) 9$(E.%.%, -" #*8$(*,@ %"# "4 &N%,$"4 -$
(*-.*8.7.-%-$ O($4$&BSA@ 9"44.+.,.8% G)$ * -$4%"&8  *.&*AC" 4$Y* E$.8% 4"+ &?7$, -$ 4$2)(*&A*F
*8.7.-%-$ (SH'T.-* > *+4"(7.-* 93,4 $,$8(H,.8"4F " H$AH" BSHO"@ " SES.8" -" %*#O" $,>8(.%"@ E*L
%"# G)$ &C" "*Y* "%"(M&%.* -$ -.E)4C" ($2($44.7* B 4)9%(E?%.$@ #$4#" %"# $,$8(H,.8"4 * 8*#$&8$
%*(($2*-"4F )O$(E?%.$4 , #O*4 -$48* #+8S.(* 9"-$# A$( 4$2)(*H$&BS ($9*(*-*4F
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)4" -$ 4)9$(E?%.$4 $,$8('9",.-*4@ &* .&-N48(* &) %,$%(@ ($-)L * E"(#*AC" -$ %"&8*#.&*AC"

(%-.*8.7% -)(*&8% * "9$(*AC"@ $ 8"(&* " 4$(7.A" 9" 48$(."( -$ -$A%"&8*#.&*AC" #*.4 EJ%., *"
HSAH" BSHO" $H# G)$ #$,"(* " 43) SES.8'F  2(*&-$ 9 $(.2" * $G).9% $ E)&%."&I(."4 A$($#
$19"48"4 B (*-*AC" -)(*&8S$ " 4$(7.A" "9$(*%."&*, $ -$ #°&)B$&AC" 9"-$ 9"( .44" 4$( *(2*#$&8S
($)L.-"F

#% %9, *AC" #).8" SESB.7* 9*(* " $,$8("9", . #$&8" > " 9" #$8&8" -$ 8)+),*AD$4 -$ ($%.(%),*AC"

-$ EJ+(.%*4 &)%,$%($4 9%(* *27." -$ 8$&4DS4 -$ 4)9 $(E?%.$4 .&8$(&*4 G)$ YJ E"(*# #$%6*&. % #$&8$
9", .-*4F

"1 !
)" -$ 4)9B(E?%.54 -$ *A" &"1.-J7$, $,$8('9",.-* 4@ &* .&-N4B(* -$ 9" 9% -$ #*-$.(* $ -$ 9*93,@

O*(* $7.8*(* E"(#*AC" -$ -$9H4.8"4@ 83# 9("-)L.-" $196$, 58854 ($4),8*-"4F

# SISHO" 829.96" "%"(($ #-.4 O($%.44$&8S &" 4.48% #$ STO(AC" $ I270F $#34$
%'4B*B*" (S%ILBIHILEI@ G)$ B)+'4 -$ &' $IB('Y" .4 &BH(@HIKES@ *9($4$&E*H #).8"
#38"( B&-MEY.* OX(* E"(#( .&%(48*ADS4 " G)$ B)+ "4 -$ &' &'(#AF ># -44'@ "4 8)+"4
$.38('0",."4 9" AY( ,.#9"4 #°.4 E*%.#3&8Y )(* &8$ * T*2$HF 6%(*#$&8$ &C" 4C"
&$%$441(."4 "4 I%."4 E"(8$4 &$# *  HOSL* * *,8+4 O(S44DSAF H *4 $%"&"H#.*4 %'# * HOSL* *

=84 9($44D$4 O"-$# *8.82.("4 e F [&'Q@ & %4 -$ STHO("($4 $ 127X -§

EJ+(.9%" -$ %8,),"4$ 829.%F 4 8)+'4 $,$8('9","4  OB(#.8# )# O('%SA4 H$EE" #*.4 $E.%.$888 -

(@ %' HSE'( ENHS( S T2884 "4 B)+'A@ # ( SE%.M8&%.* -$ 8('%* 8>(%* $@

%"QASCKSEBSHIEBE@ %)48"4 #$8" (34 -$ 2$(*AC" -$ $&$(  2.*F
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AB$H*4 8)+) *($4 -$ *BS&)HS&S" -$ 9*98,

$ %rI*4 9(.&9%.9%4 AC" -)*4 -*4 TI(*4
*0, %*AD$4 &'4 &$2H%."4 -$ H#.&*AC" -$
9%9> .4

x4 $1.2M&%. 54 -$ %'&8(".$ -$ %'&BHL&*AC" -* 8M#
%($4%.-"@ " )4" -$ 4)9$(E?%.$4 $,$8('9",.-*4 -$ $G)  .9*#$&B" -$48*
&-NAB(.* #9"(8*&8% 8$# *)#$&B*-"F

"Y$@ G)*,G)$( 4.48%#* -$ 8)+)*AC" ") 8)+"4 -$ *8 * 9)($L* >
$,$8("9",.-"@ 8*&8" G)*&8" " .&B8H(."( -$ 4)9B(E?%.$ 4 -$ #.48)(*"($4
E*(#%M)8.%"4@ 4.48%#*4 -$ -.48(+).AC" -$ 9("-)8" 43%'@ E.8("4@

%"*-"($4@ 7*4"A@ #8(L$4@ 4$%*-"($4@ 8**-"($4@ 4 $(9$88.&*4 -$
(PAE(*#$88"@ 4$(9$&8.8*4 -$ U#.&*@ 8('"%*-"($4 -$  %*"( $ "8('4
$G).0*#$&8"4 .#9"(8*&8$4F

Hx Q(H$HA -$ 9(-)8"3*39(-)8"@ #.%("+.",H2.%" " 8"
9+ -$ %'&BH.E&AC'@ " ,$8('9", #$&S" "ES($%S * 4" JAC"
-$E.&.8.7% O%(* %"#9"&$&B$4 EX(#*%M)8.%"4 -$*A" &  "IF

4 %"HO*&'*4 9$8('G)?H.%*4 %'&E.*H &"
$,$8("0", #$88"@  9*(*  9(-)L.(  #%("
2)9$(E?%.$4 EJ%S$.4 -$ ,#O*F *(* 8)+"4 -$
8("%*-"( -$ %*"(@ 8)+),*AD$4 -$ 8(*&AES(MEY.*
$ 9()8" $ %"#O"&$&8$4 -$ 8)+)*AC"
($,%%."€*-"4@ ") 2(*&-$4 8%&G)$4 -$
HHLSE HSLS" $ TA"4 -$ 9("%$44"@
$,$8("9", #$&E8" MHS&S* " BHHO" $&B($
HOSL*4 $ (S -(#*8.%6*H$&SS  *
G)*&8.-*$ -$ "#$&4 "(* $ S4E"(A"4
YA4"% *"4 %"H x| HISL*  ($G)$(.F
($4),8%" > #*.4 9(")8.7.-*$ -$7.-" *
H$&"4 8$HO" 9$(-.-"F

"(#).8"4 *&'A@ " %MHO" #>-%" E". " #%."( +$&SE.% I $,$8("9", #$&S'F "-"4 "4
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@ @ /@ =I$ F >H#-$44%4 #* 4 %"#H)&I@ "4 -$H* 4 8.9"4 -$ A" &"| BHH>H O"-$H
49($,$8("9",.-"4@ .8%,)4.7$ *4 ,.2%4 $49$%.*.AF

$8("9", #$88" 3 $%&","2* 3 ("%$445 B> > U -$ 4$,$8.7" ")
%%, L*-"@ 9".4 9("%$44*34$ *8(*7>4 -$ # -.49"4.8 7" G)$ ) HSH #'7 #9588 &* 4)9$(E?%.$
5 OBA* ") $G). 9*#$&B" @ 4BH# * &S%BA4.-*-$ -* HBAHP "Q $48*( HS(A*P"Q $# H +*&"F

$8("9", #$88" 3 $W&""2.* 3 ("%$445 > %6*(*%8$(L*-" 9(.&%.9% #$&8$ 9%,*

8>%&.%* -$ *9,.%*AC" $ 4)*4 9(.&%.9*.4 %*(*%8%$(?48.%*4 4C" %"&E"(#$ *+*.1"]
9"-$ 45( *9,.%*-" 4$,$8. T+ #$88ST

* SRS *.$ - $ $8("9", HE&S" > 2*(*&8.-* 9%, * #'T #SEBAC" %"887&)* $ )&.E"(#S -$
)4 -.49"4.8.7" O("Y$8*-" O(* 9", #$&S8" "%, .L*-"T
&$4A8S O("%BAL"@ * #'7 HS&S*AC" > A$HI($ -" %JI8"-" $ # ($,*AC" B 9$A*T

*4 4")AD$4 $,$8(",28.9%*4 )8.,.L**4 &$A8$ 9("%$A4"  9"A4)$H# %*(*%8$(?48.%*4 - ES($&Y.*-*4 B#
8$(#'4 -$ %"8-)8.7.-*-$ $,>8(.%*@ .& +.AC"-$ %"(("  4C"$ 9*44.7*AC'F

"#" 9(.8%.9*%.4 T*&8*2$84 -$48* 8$%&.","2.* $# 9*(8. %), 5(@ *,># -*4 T*&8*2$&4 YJ #$8%."&*-*4 -"
$,$8("9", #$&8" $# 2$(*,@ 9"-$#"4 %.8%(!
9"$ 4$( *9,.9%*" $# 4)9B(E?%.$4 .(($2),%(34 P&C" 9 F&*AQ@ ($2.D$4 4"-**4 $ $# 9"4.AD$4
- T$(4*4@ *8(*7>4 -* $,*+"(*AC" -$ -.49"4.8.7"4 %"& 7$8.$88$4T
- 49$&4* 9($9*(*AD$4 "&S("4*4 $ 2(*&-$4 #'7 #$&B*AD $4 -$ 9BA*A %"HO,$I* 4@ 9$4*-*4 ) -$
2(*&-$4 - #$8ADSA@ ($4),8*&-" &)#* 4$8427$, ($-)AC" -$ 9%)48"4 -$ 9($9*(*AC"T
ok 7H(4*8.,. -+ &B($&8S * 9("%$44'@ 9"-$ 4%( 0, 0*" &" UHO'@ HSAH' BH
$G).04#$&8"4 #'&8*-"4@ -.49$&A4A*&-" * ($#'AC" $ B(*& 49"(8% -"4 #$4#"AT
9"44.+.,.8* %"&8(",$ 8"8*, -" 9("%$44" 9"&8" * 9"&8 " $# BS(#"4 -$ ($4),8*"4@ 2*(*&8.&" )#*
#$,"( G)*,.-*-$ G)*&B" *" *Up*+*#$&8" 4)9$(E.%.*, - $ASY*-"F
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# TSL SE.&-" " 2(Y) -$ 4*&.8%($*-$@ %'&4$G)$& BEHSEBS 4 $48*(J -$E.&.&" " #$,"(
*p*HS&E" G)$ *8$&-* B4 &$%6$44.*-$AF

8%# -.49"&.+., . L*-" OX(* " #H(%*-"  *9or+* #$&8"4 8>%&.%"4 -$ 4)9$(E?%.$ %"#" 4$2)$!

Acabamentos Técnicos de Superficie HUMMA
para Acos Inoxidaveis

DESIGNAGAO ACABAMENTO RA (um) RMS RA (1)
HUMMA
Eletrodecapagem
SFH1 hed - - -

(Padréo Acetinado)
Eletrodecapagem e Passivagéo

SFH2 (Padrdo Semi-Brilhante) ) ) )
Polimento Mecanico

SFH3 (Acetinado) ) ) )

SEH4 Padréo Mirror Finish ) ) )

Polimento Mecéanico Espelhado

Laminado Quente + EPL-H 2,00 - 2,60

Lixamento Mecanico GR 50

SFHE | Iy

1,02 - 1,30- 47 - 60 41 - 52

SFH6 + EPL-H 0,57 - 0,70

Lixamento Mecanico GR 80
(LME-H)

SFH8 + EPL-H 0,35-0,47

SFH8 0,67 - 0,80- 31-37 27 - 32

Lixamento Mecanico GR 120
(LME-H)

SFH10 + EPL-H 0,25-0,32

SFH10 0,42 - 0,50- 19-23 17 -20

Lixamento Mecanico GR 150
(LME-H)

0,40-0,47- 18 - 22 16 - 19

SFH12

SFH12 + EPL-H

0,22 - 0,29

Lixamento Mecanico GR 180
(LME-H)

SFH14 + EPL-H 0,17 - 0,25

SFH14 0,35 -0,42- 16 - 19 14 - 17

Lixamento Mecanico GR 220
(LME-H)

SFH16 + EPL-H 0,12 - 0,20

SFH16 0,27 - 0,32- 12 - 15 11-13

Lixamento Mecanico GR 320
(LME-H)

SFH18 + EPL-H 0,07 - 0,15

SFH18 0,23-0,27-| 10,5-12,5 9-11

Laminado a Frio (2B) + EPL-H 0,10 - 0,20

EPL-H — Eletropolimento HUMMA LME-H — Lixamento Mecanico HUMMA
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(2"4.-%-$ *OH4 " )A" -$48*4 8$%&","2.*4 -$4%(.8"4 &* 8*+$* *0p.#* 4C" #*.4 +*1"4 G)$ "4
7% "($4 &"(#* #$&BS $&Y"&B(*-"4 &" #HS(%*-"F
4 G) ("4 -* 2)(* * 4$2).(H"AB(H "4 T*,"($4 #> -4 8" $H $A% K -$ ()2"4.*-$ VH# *
$# * 2)#+4 4)9$(E2%.$4 ,.1*-*4 $ $,$8("9",.-*4 ($49 $%8. 7*#$&B$F

"WwyJ B -.8"@ &" ,$8('9",.#$&8" $%&","2 * 3 ("%$445 'J )#* -.44")AC"

4$,$8.7* %"&%$S&B(*-* &*4 4* M&Y%.*4 * 4)9$(E?%.$ G )$@ -$44$ #'-'@ 9("#'T$ " &.7$,#$&8"
#.9%("4%H9.%" -* 4)9$(E?%.$F

&.7$,HS&E" *4 4% M&Y6.*4 2("A4$.(*4 > Yo'*#*-" # *0p(" 9", HB&B" $ * -.44" )AC" -*4 #$&"($4
(($2),*(.-*-$4 #.9%("4%H9.%*4 > -$&"#.&** #.%(" 9" | H$&B'F

P& I "R (M&%.* 4.#),8URS* -$ #%6(" $ #.%(" 9" (H$RE"@ AC" 2$(*"4 * .4H$&S" $
*4(., 8B HB&B" -* 4)9$(E?%.$F &8($8*88"@ $# %$(8* 4 %.(%)&48ULY%.*4@ G)*G)$( )# -"4 -".4 9"-$
"06"($( .&-$OB&-$&BSHSEES -" MB('F (" &$# ABHO ($ 4.2&E%* ,4)(* $@ *B8%(&*8.7*#$&8%@
A)(* 9"-$ $1.48.( 4$# +(.,"F

1> "48.-" 98, * ($H#'AC" "4 9.%"4 $ *(($-"&-*#$&8" "4 7% $4 8$&-" %"#" 9(.&%.9*.4

E*8"($4 " *0*+*#$&8" 9($9*(*8H(." -* 4)9$(E?%.$@ " %"&8(",$ $ * -$84.-*-$ -$ %"((388$ *9,.%**@ *

-.48U&%.* %J8"-" 3 93A*@ * 8$&4C" *9,.%*-* $*)8.,  .L*AC"-$)# $,$8(H,.8" %"&7$&.$&8$F

I > E)&AC" -" &.7$*#35&8" %"&E"(#$ *%N.#*@ -* 9%,7%) O O*A44. 7% E"(#*-* *9H4 "
$,$8("9", #$&8" $ -* &*8)(SL* " #*8$(.*,F
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#%(" ()2"4.-%-$ > )# E*8"( #).8" #$&"4 #9"(8*&8
B4 9("9(.$-*-$4 -$ *&8..&%()48*AC"@ -$ EJI%., -$4%",
$[") ".2.$&.L*AC" $# J#* 4)9$(E?%.$ $,$8("9",.-*@ 9
9"-$(J *O($AB&B*( 7*,"($4 ($,*8.7*#$&B$ *,8"4 -$ *
*88.3.&%()48*AC"F

48" $19,.%+%34$ 9$," E*8" -$ G)$ &*4 4)9$(E?%.$4 $,
4"#$&8$ "&-),*AD$4@ YJ G)$ * *9,.%*AC" -* $%&","2.
$,#.8* " E*8"( ()2"4.*-$ P*(C" $8(" QP .2
B(H, % - Y #'" - ES(S&BS $# (B,*AC" *'4 #>8"
HSAH" > G)$ &C" 9"-$ 4B( -$BB(H.&*-* *0$&*4 93,* #$
45( ST $# %"&8* GrH+># " 4$) 9$(E.,F

s !

($4.48M&%.* B %"(("4C" -$ )# *A" .&"| -$9%&-$ -$
%o'k*-* 9$,296),* 9*44.7+@ G)$ " 9(HI(." *A" -$4$&7"

*(* G)$ $48$ E. #$ %)+(* %"#9,$8*#$8&8$ * 4)9$(E?%.
£ $G)*-* %"&B(* * %(("4C"@ > &$%$44I(" G)$ $,$ 4%

%"#9,$8*#3&8% , #O*F | HISL* -$ 4)9$(E?%.$ > 8*#+
P74 -$H*&*4 S H#IBLY -$ 4)9$(E?%.$ 4C" #9"

$-" G)$ * £.9%(" ()2"4.-*-$ %"# ($,*AC"

*#$88" -$ 9("-)8"4 $ -$ E*%.,.-*-$ -$ , . #OSL*
"(8*&8"@ )#* 4)9B(E?%.$ %"# $,$8("9", . #$&S"

$ *44.# #$4#" 8$(J HB.#+4 9("9(.$-*-$4 -$

$8("9",.-*4 &C" 7$(.E.%*#"4 ()2"4.-*-$ $ 4.#@
* 3 ("%$445 $# 4)98(E?%.$4 -$ *A" .&"
)(* *+*1"QF $483% 9("%$44" * 4)9$(E?%.$ >
-4 -$ 9", #$&8" #3%U&.%"'@ $ 9"( .44"
- QES(%* - ()2"4.-%-3@ -$7$&-"

) ")

Y E.#$ 4)9$(E.%.* 9("8$8"( P (
75 G)*&-" > $19"48" * #$."4 " -*&8$4F

Q@ *

$ - *A" &'l $ 9"44.+.,.8$ )#* 9("8$AC"
“SASET" T+ A"+($ YH* 4)9$(E?%.$ #$8J,.%*
>H# #9"(8*&8$ -" 9'&8" -$ 7.48* '.2.M&. %"F
48*4 $# 7(."4 4$24$88"4 .&-)48(*.4@ 8*.4

%"H'@ &*4 .&-NAB(*4 EX(#*%M)8.%*@ &)%,$*(@ %$(7SYH $ *, #$&82%.*F

%"#9"4.AC" G)?#.%* -* 9$,2%),* 4)9$(E.%.*, -$ )#
G)*&-" 4% %"8&4.-$(* * .&B8$&4.-*-$ -* 9*44.7T*AC"F 4

S Z -$ %('H" 9*(* *44%$2)(*( 9*44.7T*AC" 4)E.%.$&8
%"(("4C"'@ %"H#'@ 9"( $I$H9,"@ * *AC" -*4 .&8$H#I>(.$4
*A'4 &"'@ 9"-$343@ $7$&8)* #P&BI@ %'$2*( * &?7%.4

4)9$(E.%.*,@ $ $48* 9B(-* > *B(.+)?-* *" $42"8*#$&8
x| HLE)(*&8$ " 8(*BH$&S" 8>(#.%"@ * 8%
#+8(.L 9%(* .&8B(E*%S$ HI.-"3#*8(.L@ 9"( .44" * Yo
%("#" G)$ E". E"(A*-" O%(* E"(* -* #*8(L@ $ 8*#+
8SHOB(*8)(*4 $,$7*-*4 9("9*2*34$ %"&AB*&BIHSEES O*(
" 2M&."F 48" *06"&8$%S #$4H#" G)*&-" 4% )4* *BH#"AES

#8$(.*, 9*44.7J7%, > #).8" #9"(8*&8$
A4 &".-J7$.4 -$TSH %"&BS( )# HI&H"
$ O%(* ($4.48.( * *B*G)$4 +(*&"4 -$
F "*75@ G)*&-" 4% E*L " ($%"L.#$&8" -"4
-$ *9$&*4 03 Z -$ %("#" &* 93$,7%),*
" Oh("H" 06"&8." " HIL-" $ - #48(.L 2"
HOS(*B)(* $,$7*-+ E"(A* " Yo("#" * 4%.( -+
2 -$ 2% #°8(.L 8"(&*34$ -$E.%.$&8% -$ %("H#'F
S# " HIL-" ($%$&8$#$&8S E"(#-"@ &$48*4
* % &8P(E*%6S$ HI.-"32J4@ "&$ ($+2$ %"# "
(* 9("8$8"(* -)(*&8% " ($%"L #$&8"F

34



"( $48* (*LC" > G)$ 4% )8.,.L* -$%*9*2$# G)?#.%* -
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MB(" *-"@ * 9*44.7T*AC" &C" ($H'T$ %"#9, $8*#$&8S *
(&8 " 9("%$AL" -$ -$%*O*2SHF

# ) 4)9$(E?%.$ "&-$ > *0,.06%* * $9%6&""2.% 3

- G)$ *G)$,* "+8.-* 9"( -$%*9*2$# $ 9*44. T*AC" %"&

¥ 9("%$44" *&H-%"@ "I * ,+S(*AC" -$ ".2M&." 4.#
"&4.-$(*&" * U%"#O,$l.-*-$ * $W&"2* 3 ("
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G)$ " %("#" -$ASHOBE™ &' $8("9",.HB&S" ) 9X(
4.#9,.E.%*-" 9"-$ 45( $4%(.8" %"#" 452)$!

3 44" )AC" $ 8(*&AES(M&Y%.* -§ 2"&4 %o("#" &* 4",
(h( iis$3

3 7")AC" -"".2M&." -* 4)9$(E?%.$ *&H-.%*F
=3h [ i =$3

3 "(#*AC" -$ )# E. #$ 9*44.7" &* 4)9$(E?%.$ *&H-
(i 3h( i i $3
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"0%$'$ #P&('S L, H'PS &1"2&( 1

# %("4%"9.* | $8(0&.%* -$ X*(($-)(* > J#* E$((*
-$ 4)9$(E?2%.$F 4 E'"8"#.%("2(*E.*4 X .)48(*# $#
4)9%(E?%.$4 *06%+*-+4 #$%*&. % H#$&8$ $ $,$8("9",.-*4F

HS&B* T*,."4% &* *7* *AC" -$ *%*+*#$&8"4
-$8*,'$4 *4 - E$($8&A*4 $&8($ *4 G)*,.-*-$4 -$

Chapa de Aco Inox Bruta

Eletropolimento de Qualidade

Intermediaria

48* E"8"#.%("2(*E.*

($9(54$&8* * 4)9B(E2%.$

_$ 0" *Q* _$ *A"
&"1.-J7$, +()8*F "8$
"4 %"88"(&"4 -$ 2(C'@
9"("4.-*-$@ E$&-*4@
%*7.-*-$4 $ E.44)(*4
&* 4)9$(E?%.$F $
-$.1%*4 44 H@ $48*4
E**4 -$ 4)9$(E?%.$
* "Y*(C"
%"&8*#.8*88%4 G)$
9"-$#
4)+43GKS&BHH$EEBS
#2(*( 9*(* *4
4)9$(E?%.$4 , #O*4AF

48* E"8"#.%("2(*E.*
($9($4$&8* G)*,.-*-$
&BS(#HS$-.I(* -$
$8("9", #$&B8"F
SAH" 06"t * 5. (

*4 E*nl*4 _*
4)9$(E?%.$ ($#'7.-*4
") %"&4.-$(*7$ #$&8S
($L.~4@ *4
4)9$(E?%.$4 9"-$#
%"&8.&)*( * *,"Y*(
%"&8*#.8*&B$AF "H#"
($4),8*-"@ .44" 9"-$
%%)4*( -$4$HIS&™
&*-$G)*-" $# #).8%4
%9, %*ADSAF
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"#3% 0 %

Eletropolimento inadequado

Eletropolimento de Alto Grau

48* E"8"#.%("2(*E.*
($9($4$&8* * #$A#*
4)9$(E?%.$ *9H4
$8("9", #$&8"
&*-$G)*"F "8% G)$
#).8%4 -*4 E**4
2(*7$4 -$ 4)9$(E?%.$
OB(HESUS(HF
#$8*, G)$ >
&*-$G)*-*#$88%
$,$8("9",.-" &C"
9("-)L.(J "4 ($4),8*-"4
$49$(*_"4 _* *’8*
G)*,.-*$-$
4)9$(E?%.$4
$,$8("9",.-*4F

48* E"8"#.%("2(*E.*
($9($4$88* )#*
4)9$(E?%.$ $,$8("9",.-*
-$* 8" 2("F
2)9$(E2%.$ $48J
%"#9,$8*4#$&8S 4SH#
E*,*4 G)*&-" 7.48*
4"+ * 8% *#9, *AC"F
48* 4)9$(E?%.$
$,$8("9",.-* > &C"
%"&8*#.8*&8$@ &C"
9%(8.%),*&8$@ &C"
2$(*-"(*-$ 2*4%4 $
&C" *-$($&BSF



Antes do Eletropolimento

Antes do Eletropolimento

48* E"8"#.%("2(*E.*
($9($34$&8* * 4)9$(E?%.$
$rA" &"1.-J7$, =
%o"# Y *0b*+HH$&S"
M F @
*88%$4 -"

$8("9", #$&8"F "8%
G)$ "4 %"&8"(&"4 -$
2(C" *8*0b*-"4 $48C"
O*(%.* #$&8$ 4$,*-"4@
($4),8*&-" $# )#*

($-$ -$ ES&-*4
4)+4)9$(E.%.*.4F
"&8*#.&*88%$4 G)$ 4%
* "Yrg 8SA4*L ES&-*4
4C" 9("8%$2.-"4 -"
%"&8*8" %"# *2$88$4
-$ , HOSLAF "#"
($4),8*-"@ "%"(($

E*%. #$&8% )#*
$18$&4.7* #.2(*AC"
&*4 4)9$(E?%.$4 , #O*4F

48* E"8"#.%("2(*E.*
($9($4$88* *
4)9$(E?%.$ -$ *A"
&'-JT$, = %H

Y Ut +HHS&8"

9", " H$Y*& Y H$&BS
"F =@ *&8%4 -"
$8("9", #$&8"F "8$
*4 9("E)&-*4
("&)(4@ %*7.-*-$4@
($+*(+*4 - #3$8*, $
HI9$(ES.ADS4
#.%("4%H9.%*4 G)$
* Y

%" &8*#.8*&BSAF
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Ap6s Eletropolimento

Apbs Eletropolimento

48* E"8"#.%("2(*E.*
($O(BABESB* * #BAH*
4)9$(E?%.$ "F  *9H4
$8("9", #$&8"F $#
E* 4 4"+ * 8*

“#9, *AC"@ *
4)9$(E?%.$ 9"44). *4
9("9(.$-*-$4
-$4$Y*-*4 -$ &C"
%"&8*#.8*AC"@ &C"
9%(8.%),*AC"@ &C"
2$(*-"(*-$ 2*4%4 $
&C" *-$(3&8%F

48* E"8"#.%("2(*E.*
($9($4$88* " HSAH"
o4 +H$&8" "F =
*OH4 $8("9", #$&8"F
)*&-" 7.48" %" "

&)@ * 4)9$(E?%.$ 9"-$
* &-* *Q($AB&B*( )#
9")%" -* 8"9"2(*E.*
9("-)L.-* 93,"

4 (*4.7"@ #*4 4%
*Q($4$&8* A$# E*,*4
4"+ % 8% *#Q, *AC"

48* 4)9$(E?%.$ > &C"
%"&8*#.8*&8$@ &C"
9%(8.%),*&8$@ &C"
2$(*-"(*-$ 2*4%4 $

&C" *-$($88$F



Antes do Eletropolimento

Antes do Eletropolimento

48* E"8"#.%("2(*E.*

| #"48(* *
4)9%(E?%.$ -$ )# 8)+"
A" &".-J7S,

A$# %"48)(*
%" #" ($%o$+." -*
*#.&*AC'F "8$ *
$48()8)(* -$ 2(C"
* "@*"@ Y*T.-*-$4 $
- 48"(AD$4 -*
4)9%(E?%.$ ($4),8+&8%
S HR&(., VAR &K
E*+(.%*AC" -" 8)+"F

48* E"8"#.9%("2(*E.*
HUAS(* * HSAH*
4)9$(E?%.$ *&8%4 -"
$,$8("9", #$&8" 7.48*
$# IF "8$*

2(*&-$ E.44)(* G)$ >
879.%* -$ 4)9$(E?%.$4
#."($4F

"&8*#.8*&8$4
&$7.8°7$ #$&8% 4%

* "Y*(C" &$48%4 E$&-*4
8"(&*&" " 9("%$44"

-$ #°&)8$&AC" -*
9)($L* -* 4)9$(E?%.$
9(*8.9*#$&8%
H#HO"A4?7S.F
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"# 3%

Ap6s Eletropolimento

Ap6s Eletropolimento

48* E"8"#.%("2(*E.*

| #"48(* *
H$AH* 4)9B(E?%.$
*QH4  $8("9", #$&8"F
g "
-$4*9*($%.#$8&8" "4
%"&8"(&"4 -$ 2(C" $
")8(*4 #I$(ES.AD$4
G)$ 4% $&%"&B(*T*#
&* 4)9$(E?%.$ *&8%$4 -"
$,$8("9", #$&8"F

48* E"8"#.%("2(*E.*
| ($9($4$&8* *

4)9$(E?%.$ -* HSAH*
*H'48(* -$ 8)+" *OH4

$8("9", #$&8"F "8$

* %) AM&Yo.* -* E.44)(*
- 4)9$(E?%.$ *&8%$4 -"
$,$8("9", #$&8"
H'AB(*-* *% #*F
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