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AD4:@0,>4,

EBD"&@R>48 B@ J&,*@<:,>4b< @$ ^8FB@DH, & 3D"8,
D,2@:`P4b 1051 (1996) E@&,H" #,2@B"F>@FH4

7C!G735 A+C+Q+=[ G+C;3=?%

%&,*,>4,

1. % BJ>8H, 11 @B4F">4b <,N">42<" >"$:`*,>4b 2" ^8FB@DH@</ 4<B@DH@<, JH&,D0*,>>@(@

E@&,H@< #,2@B"F>@FH4, F@*,D04HFb F:,*J`V,, B@:@0,>4,:

" % BD4:@0,>4bN 8 B:">"< B@FH@b>>@(@ >"$:`*,>4b 4 8@>HD@:b 4 & *@$"&:,>4bN 8 >4<

J8"2">Z FD,*FH&" 4 H,N>@:@(44, @ 8@H@DZN 3D"8 & 8"R,FH&, 4<B@DH,D" 4 BD"&4H,:\FH&@

FHD">Z $"24D@&">4b B@FH"&V48" & 8"R,FH&, ^8FB@DH,D" *@:0>Z BD,*FH"&:bH\ J&,*@<:,>4b.
AD"&4H,:\FH&"< $J*,H >"BD"&:,> 8D"H846 B,D,R,>\ @BD,*,:,>46, 4FB@:\2@&">>ZN &

BD4:@0,>4bN. ]H@H B,D,R,>\ $J*,H 4<,H\ H"8@6 0, FH"HJF, 8"8 4 F"<4 BD4:@0,>4b".

2. ?BD,*,:,>4b, 8@H@DZ, BD4&@*bHFb >40, & 8D"H8@< B,D,R>, @BD,*,:,>46 H,D<4>@&, &2bHZ

>,B@FD,*FH&,>>@ 42 B,D,F<@HD,>>ZN BD4:@0,>46 8 B:">"< B@FH@b>>@(@ >"$:`*,>4b 4 8@>HD@:b

(S/1995/208 4 Corr.1 4 S/1995/215 4 Corr.1 4 Corr.2), " H"80, 42 H,8FH@& @BD,*,:,>46,
8@H@DZ, J0, 4FB@:\2J`HFb BD4 D,T,>44 &@BD@F@&, F&b2">>ZN F <,0*J>"D@*>@6 H@D(@&:,6 *">>Z<4

FD,*FH&"<4 4 H,N>@:@(4b<4. % >,@$N@*4<ZN F:JR"bN 2*,F\ BD4&@*bHFb B@bF>,>4b 4 *@B@:>4H,:\>Z,

@B4F">4b.

?BD,*,:,>4b 4 H,D<4>@:@(4b

3. AD4&@*4<Z, >40, H,D<4>Z, &FHD,R"`V4,Fb & H,8FH"N BD4:@0,>46, *@:0>Z 4FH@:8@&Z&"H\Fb

& F@@H&,HFH&44 F BD4&@*4<Z<4 >40, B@bF>,>4b<4.

" G@R>@FH\G@R>@FH\" : @$ZR>@ 42<,Db,HFb R,D,2 >,H@R>@FH\, @BD,*,:b,<J` 8"8 <"8F4<":\>@, B@:@04H,:\>@,

4:4 @HD4P"H,:\>@, @H8:@>,>4, B@8"2Z&",<@(@ 2>"R,>4b @H BD4>bH@(@ FH">*"DH>@(@ 4:4 4FH4>>@(@

2>"R,>4b.

" AD4&@*>@6AD4&@*>@6 <,N">42<<,N">42<" : JFHD@6FH&@ *:b B,D,*"R4 D"$@R,6 F4:Z, ^>,D(44 4:4 @RJ&FH&:,>4b >"

@$D"$"HZ&",<@, 42*,:4,.

" !*"BH4&>@,!*"BH4&>@, JBD"&:,>4,JBD"&:,>4," : F4FH,<" JBD"&:,>4b, 8@DD,8H4DJ`V"b D,"8P4` & F@@H&,HFH&44 F

JF:@&4b<4, &Zb&:,>>Z<4 & N@*, ^8FB:J"H"P44 ( F<. ISO 2806-1980).

" S4D4>"S4D4>" B@:@FZB@:@FZ" ( @FP4::@F8@B"): @BD,*,:b,HFb 8"8 B@:@F" R"FH@H, & BD,*,:"N 8@H@D@6

@H8:@>,>4, >" ^:,8HD@>>@- :JR,&@6 HDJ$8, >, J<,>\T",HFb >40, JD@&>b 70,7 BD@P,>H" @H

@H8:@>,>4b & <"8F4<":\>@6 H@R8,, 42<,D,>>@(@ BD4 B@*"&",<@< >" JF4:4H,:\ @FP4::@F8@B"

B@FH@b>>@< &N@*>@< >"BDb0,>44.

" KJ>*"<,>H":\>Z,KJ>*"<,>H":\>Z, >"JR>Z,>"JR>Z, 4FF:,*@&">4b4FF:,*@&">4b" : ^8FB,D4<,>H":\>"b 4:4 H,@D,H4R,F8"b D"$@H",
BD@&@*4<"b (:"&>Z< @$D"2@< *:b B@:JR,>4b >@&ZN 2>">46 @$ @F>@&@B@:"("`V4N BD4>P4B"N

b&:,>46 4:4 >"$:`*",<ZN L"8H"N, >, >"BD"&:,>>"b & B,D&J` @R,D,*\ >" D,":42"P4` 8@>8D,H>@6

BD"8H4R,F8@6 P,:4 4:4 2"*"R4.
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" E<,V,>4,E<,V,>4," ( "8F,:,D@<,HD"): B@8"2">4b "8F,:,D@<,HD" BD4 @HFJHFH&44 JF8@D,>4b.

" 7J:"R8@&Z67J:"R8@&Z6 ^LL,8H^LL,8H" ( @F,&@, F<,V,>4,): @F,&@, F<,V,>4, 2" @*4> @$@D@H (:"&>@(@ TB4>*,:b,
42<,Db,<@, & B:@F8@FH4, B,DB,>*48J:bD>@6 B:">T"6$, TB4>*,:b & H@R8,, $:40"6T,6 8

@8DJ0>@FH4 B:">T"6$Z TB4>*,:b ( F<. ISO 230, R"FH\ 1-1986, BJ>8H 5.63).

" EB@F@$>Z6EB@F@$>Z6 88" : F<. " 4FB@:\2J,<Z6 &".

" !HH,FH@&">>"b!HH,FH@&">>"b 4:44:4 BD@&,D,>>"bBD@&,D,>>"b" ( <48D@FN,<"): 42*,:4,, 8@H@D@, 4<,,H ("D">H4` 4:4 BD@T:@

@H$@D, F H,< RH@$Z @>@ F@@H&,HFH&@&":@ >,@$N@*4<Z< H,N>4R,F84< HD,$@&">4b< 4:4 BD,&ZT":@

4N.

" ]:,<,>H]:,<,>H FN,<ZFN,<Z" : @*>" "8H4&>"b 4:4 B"FF4&>"b LJ>8P4@>":\>"b R"FH\ ^:,8HD@>>@6 FN,<Z, H"8"b,
8"8 @*4> *4@*, @*4> HD">24FH@D, @*>@ F@BD@H4&:,>4,, @*4> 8@>*,>F"H@D 4 H. *.

" 7@<B@24H7@<B@24H" : @F>@&>@, &,V,FH&@ 4 *@B@:>4H,:\>"b L"2" 4:4 *@B@:>4H,:\>Z, L"2Z, F@FH@bV4, 42

R"FH4P, >4H,&4*>ZN 8D4FH"::@&, &@:@8@> 4:4 :`$ZN 4N F@R,H">46, 8@H@DZ, &8:`R,>Z F

@BD,*,:,>>@6 P,:\` 4:4 P,:b<4.

" 7@<$4>4D@&">>Z67@<$4>4D@&">>Z6 B@&@D@H>Z6B@&@D@H>Z6 FH@:FH@:" : FH@:, @$,FB,R4&"`V46 &D"V,>4, 4 >"8:@> @$D"$"HZ&",<@6

*,H":4 B@ *&J< >,B"D"::,:\>Z< 8@@D*4>"H>Z< @Fb<, 8@H@DZ, <@(JH @*>@&D,<,>>@ F@(:"F@&Z&"H\Fb

*:b " JBD"&:,>4b @8@>HJD4&">4,<".

" IBD"&:,>4,IBD"&:,>4, @8@>HJD4&">4,<@8@>HJD4&">4,<" : *&" 4:4 $@:,, B,D,<,V,>4b F R4F:@&Z< BD@(D"<<>Z< JBD"&:,>4,<,
@FJV,FH&:b,<Z, & F@@H&,HFH&44 F 8@<">*"<4, 2"*"`V4<4 F:,*J`V,, HD,$J,<@, B@:@0,>4, 4

HD,$J,<Z, F8@D@FH4 B@*"R4 & ^H@ B@:@0,>4,. ]H4 F8@D@FH4 B@*"R4 42<,>b`HFb @H>@F4H,:\>@ *DJ(

*DJ(" H"84< @$D"2@<, RH@ &@2>48",H >,@$N@*4<Z6 8@>HJD ( F<. ISO/DIS 2806-1980).

" 7@DD@24@>>@FH@68467@DD@24@>>@FH@6846" : BD4<,>4H,:\>@ 8 B,D,R>` FD,*FH&, F@*,D0"V,<JFb & BD4:@0,>44 B@

N4<4R,F84< &,V,FH&"<, H,D<4> " 8@DD@24@>>@FH@6846" @2>"R",H, RH@ &F, B@&,DN>@FH4, &FHJB"`V4,

& >,B@FD,*FH&,>>Z6 8@>H"8H F B,D,D"$"HZ&",<Z<4 N4<4R,F84<4 &,V,FH&"<4, 42(@H@&:,>Z 42

F:,*J`V4N <"H,D4":@&:

a) FH,8:@ ( &8:`R"b @FH,8:@&">>Z, 4:4 ^<":4D@&">>Z, B@8DZH4b 4:4 FH,8:b>>J`
@$:4P@&8J);

b) 8,D"<48";

c) L,DD@F4:48@>Z;

d) H4H"> 4:4 H4H">@&Z, FB:"&Z ( >"BD4<,D, " <@>,:\" 10 4:4 11, H4H">-20, >4HD4*

H4H">" 70 4:4 90);

e) H">H": 4:4 H">H":@&Z, FB:"&Z;

f) P4D8@>46 4:4 P4D8@>4,&Z, FB:"&Z;

g) >48,:\ 4:4 FB:"&Z, F@*,D0"V4, $@:,, 40 BD@P,>H@& >48,:b B@ &,FJ ( >"BD4<,D, FB:"&

400, AMS 4675, ASME SB164-B, ASTM B127, DIN2. 4375, EN60, FM60, IN60,
" N"FH"::@6", " <@>,:\", K500, UNS NO4400);
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h) FB:"&Z, F@*,D0"V4, $@:,, 25 BD@P,>H@& >48,:b 4 20 BD@P,>H@& ND@<" 4/ 4:4 <,*4 B@
&,FJ ( >"BD4<,D, " 8J>4L,D" 30Cr, ENiCu-7, IN 732 X, " <@>,:\" 67, " <@>,:\"
WE 187, UNS C71900);

i) (D"L4H;

j) LH@DB@:4<,DZ ( >"BD4<,D, Aflex COP, Aflon COP88, F 40, LH@D:@>, LH@DB:"FH,
>,@L:@>, ETFE, H,L:@>, PVDF, H,L2,:\, PTFE, PE TFE 500 LZ, " M"::,D");

k) B@8DZH4b 42 >"HJD":\>@6 4:4 F4>H,H4R,F8@6 D,24>Z;

l) B@:4<,DZ, J8D,B:,>>Z, &@:@8>@<, &8:`R"b FH,8:@&@:@8>@ 4:4 (D"L4H@&@, &@:@8>@;

m) F,D,$D@.

" ?$,*>,>>Z6?$,*>,>>Z6 JD">JD">" : JD">, @$,*>,>>Z6 B@ 42@H@BJ 235 *@ JD@&>b, >40, BD4D@*>@(@.

" E8@>FHDJ4D@&">>Z6E8@>FHDJ4D@&">>Z6 4:44:4 <@*4L4P4D@&">>Z6<@*4L4P4D@&">>Z6" : @2>"R",H @$@DJ*@&">4,, *,H":4, 8@<B@>,>HZ 4:4

" BD@(D"<<>@, @$,FB,R,>4,", 8@H@DZ, & D,2J:\H"H, " D"2D"$@H84" 4:4 <@*4L48"P44 4<,`H 2"*">>Z,

F&@6FH&", *,:"`V4, 4N BD4(@*>Z<4 *:b 8@>8D,H>@6 P,:4. " E8@>FHDJ4D@&">>Z, 4:4
<@*4L4P4D@&">>Z," @$@DJ*@&">4,, *,H":4, 8@<B@>,>HZ 4:4 " BD@(D"<<>@, @$,FB,R,>4," <@(JH

4FB@:\2@&"H\Fb 4 & *DJ(4N P,:bN.

" ),H,8H@D),H,8H@D" : <,N">4R,F8@,, ^:,8HD4R,F8@,, @BH4R,F8@, 4:4 N4<4R,F8@, JFHD@6FH&@, 8@H@D@,

"&H@<"H4R,F84 &Zb&:b,H 4 D,(4FHD4DJ,H &@2*,6FH&4,, H"8@,, 8"8 42<,>,>4, *"&:,>4b 4:4

H,<B,D"HJDZ @8DJ0"`V,6 FD,*Z, ^:,8HD4R,F846 4:4 ^:,8HD@<"(>4H>Z6 F4(>": 4:4 42:JR,>4, @H

D"*4@"8H4&>@(@ <"H,D4":".

" C"2D"$@H8"C"2D"$@H8"" : F&b2">" F@ &F,<4 ^H"B"<4, BD,*T,FH&J`V4<4 F,D46>@<J " BD@42&@*FH&J", H"84<4,
8"8 BD@,8H4D@&">4,, BD@,8H>Z, 4FF:,*@&">4b, ">":42 BD@,8H", BD@,8H>Z, 8@>P,BP44, F$@D8" 4

4FBZH">4, @BZH>ZN @$D"2P@&, B:">Z @BZH>@(@ " BD@42&@*FH&"", BD@,8H>Z, *">>Z,, BD@P,FF

BD,@$D"2@&">4b BD@,8H>ZN *">>ZN & 42*,:4,, FHDJ8HJD>@, BD@,8H4D@&">4,, 8@<B:,8F>@,

BD@,8H4D@&">4,, 8@<B@>@&8".

" O4LD@&@6O4LD@&@6 8@<B\`H,D8@<B\`H,D" : @$@DJ*@&">4,, 8@H@D@, <@0,H & L@D<, @*>@6 4:4 $@:,, *4F8D,H>ZN

B,D,<,>>ZN:

") BD4>4<"H\ *">>Z,;

b) ND">4H\ *">>Z, 4:4 8@<">*Z & B@FH@b>>ZN 4:4 42<,>b,<ZN ( F &@2<@0>@FH\`
B,D,2"B4F4) 2"B@<4>"`V4N JFHD@6FH&"N;

F) @$D"$"HZ&"H\ *">>Z, F B@<@V\` 2":@0,>>@6 & B"<bH4 B@F:,*@&"H,:\>@FH4 8@<">*,
8@H@D"b <@0,H $ZH\ 42<,>,>";

d) @FJV,FH&:bH\ &Z&@* *">>ZN.

32<,>,>4b 2":@0,>>@6 & B"<bH4 B@F:,*@&"H,:\>@FH4 8@<">* &8:`R"`H & F,$b 2"<,>J B@FH@b>>ZN

2"B@<4>"`V4N JFHD@6FH&, >@ >, L424R,F8@, 42<,>,>4, <@>H"0" 4:4 FN,<Z F@,*4>,>46.
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" O4LD@&@,O4LD@&@, JBD"&:,>4,JBD"&:,>4," : @$@DJ*@&">4,, LJ>8P44 8@H@D@(@ R"FH4R>@ 4:4 B@:>@FH\` JBD"&:b`HFb &

"&H@<"H4R,F8@< D,04<, ND">bV4<4Fb & B"<bH4 ^:,8HD4R,F84<4 F4(>":"<4, 2"8@*4D@&">>Z<4 &

P4LD@&@6 L@D<,.

" )4F8D,H>Z6)4F8D,H>Z6 8@<B@>,>H8@<B@>,>H" : @H*,:\>@ F<@>H4D@&">>Z6 " ^:,<,>H FN,<Z" F@ F&@4<4 &>,T>4<4

F@,*4>,>4b<4.

" E8@D@FH\E8@D@FH\ JN@*"JN@*" B"D"<,HD@&B"D"<,HD@&" ( (4D@F8@B"): &D,<b, R,D,2 8@H@D@, B@8"2">4b BD4$@D" @H8:@>b`HFb

@H >,@$N@*4<ZN. E@FH@4H 42 F:JR"6>ZN 4 F4FH,<"H4R,F84N 8@<B@>,>H@& 4 &ZD"0",HFb & &4*,

^8&4&":,>H" J(:@&@(@ @H8:@>,>4b >" ,*4>4PJ &D,<,>4 BD4<,>4H,:\>@ 8 4>,DP4":\>@<J

BD@FHD">FH&J.

" ]:,8HD@>>"b]:,8HD@>>"b F$@D8"F$@D8"" : Db* ^:,8HD@>>ZN 8@<B@>,>H@& ( >"BD4<,D, " ^:,<,>H FN,<Z", " *4F8D,H>Z,

8@<B@>,>HZ", 4>H,(D":\>Z, FN,<Z 4 H. *.), F@,*4>,>>ZN &<,FH, *:b &ZB@:>,>4b 8@>8D,H>@6

LJ>8P44 ( LJ>8P46); F$@D8" 2"<,>b,HFb P,:48@< 4 <@0,H $ZH\ D"2@$D">".

" C"$@R46C"$@R46 @D(">@D(">" : 2"04<Z, BD4&@*>Z, <,N">42<Z 4 :`$"b *DJ("b @F>"FH8", 8@H@D"b

BD4F@,*4>b,HFb 8 @B@D>@6 B:4H, & 8@>P, <">4BJ:bH@D" D@$@H".

" ]8FB,DH>Z,]8FB,DH>Z, F4FH,<ZF4FH,<Z" : F4FH,<Z, *"`V4, 4F8@<Z6 D,2J:\H"H BJH,< BD4<,>,>4b BD"&4: 8 *">>Z<,
8@H@DZ, ND">bHFb >,2"&4F4<@ @H " BD@(D"<<Z", 4 FB@F@$>Z, &ZB@:>bH\ :`$@, 42 F:,*J`V4N

*,6FH&46:

") "&H@<"H4R,F84 42<,>bH\ " 8@* 4FH@R>48"", &&,*,>>Z6 B@:\2@&"H,:,<;

b) BD,*@FH"&:bH\ 4>L@D<"P4`, @H>@FbVJ`Fb 8 P,:@6 8"H,(@D44 BD@$:,<, >" b2Z8,,
4<4H4DJ`V,< b2Z8 R,:@&,8";

F) >"8"B:4&"H\ 2>">4b, >,@$N@*4<Z, *:b F"<@F@&,DT,>FH&@&">4b ( 4<4H"P4b
F"<@@$JR,>4b).

" %@:@8>4FHZ,%@:@8>4FHZ, 4:44:4 >4H,@$D"2>Z,>4H,@$D"2>Z, <"H,D4":Z<"H,D4":Z" : >,BD,DZ&>Z, <@>@&@:@8>", >,BD,DZ&>Z, >4H4 4

BJR84, :,>HZ, H8">4, D"2JB@Db*@R,>>Z, <"HZ 4 H,F\<", TH"B,:4D@&">>@, &@:@8>@, TH"B,:\>@,

&@:@8>@ 4 FB:@T>"b &@:@8@>>"b H8">\, >4H,&4*>Z, 8D4FH"::Z - :4$@ <@>@8D4FH"::Z, :4$@

B@:48D4FH"::Z - :`$@6 *:4>Z, "D@<"H424D@&">>"b B@:4"<4*>"b P,::`:@2".

" '4$8"b'4$8"b BD@42&@*FH&,>>"bBD@42&@*FH&,>>"b bR,68"bR,68"" ( 'Aa) 4:4 " (4$8"b(4$8"b BD@42&@*FH&,>>"bBD@42&@*FH&,>>"b F4FH,<"F4FH,<"" ( 'AE), 4:4

" (4$8"b(4$8"b BD@42&@*FH&,>>"bBD@42&@*FH&,>>"b ,*4>4P",*4>4P"" ( 'A+): @$X,8H, BD,*FH"&:b`V46 F@$@6 F@R,H">4, B@ 8D"6>,6

<,D,:

a) " P4LD@&@(@ 8@<B\`H,D"" F F@$FH&,>>@6 " @B,D"H4&>@6 B"<bH\`" 4 F@$FH&,>>Z<

F@@H&,HFH&J`V4< @$@DJ*@&">4,<;

b) *&JN 4:4 $@:,, F:,*J`V4N JFHD@6FH&:

i) FH">@8, @B4F">>Z6 & BJ>8H, 60 BD4:@0,>4b 3 ( B@ b*,D>Z< &@BD@F"<);

ii) JFHD@6FH&@ *:b 8@>HD@:b D"2<,D@&, @B4F">>@, & BJ>8H, 54 BD4:@0,>4b 3 ( B@
b*,D>Z< &@BD@F"<);

iii) " D@$@H", @B4F">>Z6 & BJ>8H, 62 BD4:@0,>4b 3 ( B@ b*,D>Z< &@BD@F"<);
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iv) @$@DJ*@&">4, F P4LD@&Z< JBD"&:,>4,<, @B4F">>@, & BJ>8H, 51 BD4:@0,>4b 3
( B@ b*,D>Z< &@BD@F"<).

" #:@8#:@8 >"&,*,>4b>"&,*,>4b" : F4FH,<", 8@H@D"b F@R,H",H BD@P,FF 42<,D,>4b 4 &ZR4F:,>4b <,FH@B@:@0,>4b 4

F8@D@FH4 "BB"D"H" ( H. ,. >"&4("P4`) F BD@P,FF@< &ZR4F:,>4b 4 >"BD"&:,>4b 8@<">* F4FH,<"<

JBD"&:,>4b B@:,H" "BB"D"H" *:b 8@DD,8P44 HD",8H@D44.

" )4"B"2@>)4"B"2@> *,6FH&4b*,6FH&4b "BB"D"HJDZ"BB"D"HJDZ" : JFH">@&:,>>Z6 *4"B"2@> >"*,0>@6 D"$@HZ D"*4@:@8"P4@>>@6

FH">P44.

" 32@:bP4b32@:bP4b" : BD4<,>b,HFb 8 8@<B@>,>H"< D"8,H>@(@ *&4("H,:b, H"84<, 8"8 8@DBJF, F@B:@,
&@2*JN@2"$@D>484, 2"(:JT84; &8:`R",H &J:8">424D@&">>Z, 4:4 B@:J&J:8">424D@&">>Z,

8@<$4>4D@&">>Z, D,24>@B@*@$>Z, :4FHZ, F@*,D0"V4, 42@:bP4@>>Z, 4:4 @(>,JB@D>Z, <"H,D4":Z.
;@0,H &8:`R"H\Fb H"80, & 8@>FHDJ8P4` F>40"`V4N *"&:,>4, BD@H,8H@D@& 4:4 8:"B">@&.

" %>JHD,>>bb%>JHD,>>bb @$:4P@&8"@$:4P@&8"" : <"H,D4":Z, 4FB@:\2J,<Z, *:b BD@8:"*84 <,0*J H&,D*Z< H@B:4&@< 4

8@DBJF@< 4:4 H,B:@42@:4DJ`V,6 &8:"*8@6. ?$ZR>@ BD,*FH"&:b,H F@$@6 *4FB,D(4D@&">>Z6 &

04*8@< &4*, @(>,JB@D>Z6 4:4 42@:bP4@>>Z6 <"H,D4": >" B@:4<,D>@6 @F>@&,, >"BD4<,D,
J(:,D@*@F@*,D0"V46 B@:4<,D HTPB 4:4 *DJ(@6 B@:4<,D F *@$"&:,>>Z<4 @H&,D0*"`V4<4
&,V,FH&"<4, 8@H@DZ, >"BZ:b`HFb 4:4 >"<"2Z&"`HFb F &>JHD,>>,6 FH@D@>Z 8@DBJF".

" %% @$V,FH&,>>@<@$V,FH&,>>@< &:"*,>44&:"*,>44" : " H,N>@:@(4b" 4:4 " BD@(D"<<>@, @$,FB,R,>4,", BD,*@FH"&:,>>Z, $,2

8"84N- :4$@ @(D">4R,>46, 2" 4F8:`R,>4,< H,N, 8@H@DZ, F&b2">Z F "&H@DF84<4 BD"&"<4, BD4 4N

*":\>,6T,< D"FBD@FHD">,>44.

"ISO" : F@8D"V,>4,, @2>"R"`V,, ;,0*J>"D@*>J` @D(">42"P4` B@ FH">*"DH42"P44.

" ?H*,:\>Z,?H*,:\>Z, 04&Z,04&Z, 8J:\HJDZ8J:\HJDZ" : F<. " ;48D@@D(">42<Z".

" 32@FH"H4R,F84,32@FH"H4R,F84, BD,FFZBD,FFZ" : @$@DJ*@&">4,, FB@F@$>@, @BD,FF@&Z&"H\ 2"8DZHJ` B@:@FH\ F B@<@V\`

D"2:4R>ZN FD,* ( ("2, 04*8@FH\, H&,D*Z, R"FH4PZ 4 H. *.), F H,< RH@$Z F@2*"H\ &>JHD4 ^H@6

B@:@FH4 @*4>"8@&@, B@ &F,< >"BD"&:,>4b< *"&:,>4, >" @$D"$"HZ&",<@, 42*,:4, 4:4 <"H,D4":.

" 9"2,D9"2,D" : F$@D8" 8@<B@>,>H@&, 8@H@DZ, (,>,D4DJ`H 8@(,D,>H>Z6 8"8 & BD@FHD">FH&,, H"8 4 B@

&D,<,>4 F&,H, JF4:4&",<Z6 FH4<J:4DJ,<Z< 42:JR,>4,<.

" 94>,6>@FH\94>,6>@FH\" ( @$ZR>@ 42<,Db,HFb F H@R84 2D,>4b >,:4>,6>@FH4): <"8F4<":\>@, @H8:@>,>4,

L"8H4R,F84N B@8"2">46 ( FD,*>4N B@ T8":,) - B@:@04H,:\>ZN 4:4 @HD4P"H,:\>ZN - @H BDb<@6

:4>44, 8@H@D"b D"FB@:@0,>" H"84< @$D"2@<, RH@$Z JD"&>bH\ 4 <4>4<424D@&"H\ <"8F4<":\>Z,

@H8:@>,>4b.

" ;"(>4H>Z,;"(>4H>Z, (D"*4,>H@<,HDZ(D"*4,>H@<,HDZ" : BD4$@DZ, BD,*>"2>"R,>>Z, *:b @$>"DJ0,>4b BD@FHD">FH&,>>@(@

@H8:@>,>4b <"(>4H>ZN B@:,6 @H 4FH@R>48@&, &>,T>4N *:b BD4$@D". ?>4 F@FH@bH 42 Db*"

" <"(>4H@<,HD@&" 4 F&b2">>@6 F >4<4 ^:,8HD@>>@6 "BB"D"HJDZ, 8@H@DZ, B@8"2Z&"`H (D"*4,>H

<"(>4H>@(@ B@:b.

" ;"(>4H@<,HDZ;"(>4H@<,HDZ" : BD4$@DZ, BD,*>"2>"R,>>Z, *:b @$>"DJ0,>4b <"(>4H>ZN B@:,6 @H 4FH@R>48@&,
b&:b`V4NFb &>,T>4<4 *:b BD4$@D". ?>4 F@FH@bH 42 @*>@(@ ^:,<,>H", @$>"DJ04&"`V,(@

<"(>4H>@, B@:,, 4 F&b2">>@6 F >4< ^:,8HD@>>@6 "BB"D"HJDZ, 8@H@DZ, B@8"2Z&"`H &,:4R4>J

<"(>4H>@(@ B@:b.
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" ?B,D"H4&>"b?B,D"H4&>"b B"<bH\B"<bH\" : @F>@&>@, 2"B@<4>"`V,, JFHD@6FH&@ *:b *">>ZN 4:4 8@<">*,
@$,FB,R4&"`V,, $ZFHDZ6 *@FHJB 8 P,>HD":\>@<J BD@P,FF@DJ. ?>@ F@FH@4H 42 &>JHD,>>,6 B"<bH4

" P4LD@&@(@ 8@<B\`H,D"" 4 ,, :`$@(@ 4,D"DN4R,F8@(@ D"FT4D,>4b, H"8@(@, 8"8 F&,DN@B,D"H4&>"b

B"<bH\ 4:4 D"FT4D,>>"b B"<bH\ F BD@42&@:\>Z< *@FHJB@<.

" ;48D@FN,<";48D@FN,<"" : F@R,H">4, B"FF4&>ZN 4:4 "8H4&>ZN ( 4:4 H,N 4 *DJ(4N) " ^:,<,>H@& FN,<Z"
8@H@DZ,:

a) @$D"2J`HFb & D,2J:\H"H, BD@P,FF@& *4LLJ244, 4<B:">H"P44 4:4 >"BZ:,>4b & @*>@<

4:4 >" @*>@< 8JF@R8, B@:JBD@&@*>48" - H"8 >"2Z&",<@(@ " R4B"";

b) <@(JH FR4H"H\Fb >,D"2DZ&>@ F&b2">>Z<4 *DJ( F *DJ(@<;

c) &ZB@:>bH\ LJ>8P4` B@:JBD@&@*>48@&@6 FN,<Z.

" ;48D@@D(">42<Z;48D@@D(">42<Z" : $"8H,D44, &4DJFZ, <48@B:"2<Z, D488,HF44 4:4 (D4$84, $J*\ H@

,FH,FH&,>>Z,, JF4:,>>Z, 4:4 <@*4L4P4D@&">>Z,, 4:4 & L@D<, 42@:4D@&">>ZN 04&ZN 8J:\HJD,
&8:`R"b 04&Z, 8J:\HJDZ & FBbV,6 L@D<, 4:4 & FJN@< F@FH@b>44, 4:4 & &4*, <"H,D4":", &8:`R"b

04&@6 <"H,D4":, 8@H@DZ6 $Z: >"<,D,>>@ 4>@8J:4D@&"> 4:4 2"D"0,> H"84<4 8J:\HJD"<4.

" ;48D@BD@(D"<<";48D@BD@(D"<<"" : B@F:,*@&"H,:\>@FH\ ^:,<,>H"D>ZN 8@<">*, ND">bV4NFb & FB,P4":\>@<

2"B@<4>"`V,<Fb JFHD@6FH&,, 4FB@:>,>4, 8@H@D@6 &Z2Z&",HFb &&@*@< 8@<">* J8"2"H,:b & D,(4FHD

8@<">*.

" C"8,H>Z,C"8,H>Z, F4FH,<ZF4FH,<Z" : B@:>Z, D"8,H>Z, F4FH,<Z 4 $,FB4:@H>Z, F4FH,<Z &@2*JT>@6 *@FH"&84,
&8:`R"b $"::4FH4R,F84, D"8,HZ, D"8,HZ H4B" " B@&,DN>@FH\- B@&,DN>@FH\", 8@F<4R,F84, D"8,HZ-
>@F4H,:4, 2@>*4DJ`V4, D"8,HZ, 8DZ:"HZ, D"8,HZ, $,FB4:@H>Z, D"8,HZ- <4T,>4 4 $,FB4:@H>Z,
D"8,HZ- D"2&,*R484.

" A:"H"A:"H" JBD"&:,>4bJBD"&:,>4b B,D,<,V,>4b<4B,D,<,V,>4b<4" : ^:,8HD@>>Z6 $:@8, FB,P4":\>@ D"2D"$@H">>Z6 *:b H@(@,
RH@$Z @$,FB,R4H\ 8@<B\`H,D>@6 F4FH,<, &@2<@0>@FH\ @*>@&D,<,>>@ 8@@D*4>4D@&"H\ B,D,<,V,>4b

B@ 8@@D*4>"H>Z< @Fb< FH">8@& *:b @$,FB,R,>4b " 8@>HJD>@(@ JBD"&:,>4b".

" Q4F:@&@,Q4F:@&@, BD@(D"<<>@,BD@(D"<<>@, JBD"&:,>4,JBD"&:,>4," : "&H@<"H4R,F8@, JBD"&:,>4, BD@P,FF@<, @FJV,FH&:b,<@,

JFHD@6FH&@<, 8@H@D@, 4FB@:\2J,H P4LD@&Z, *">>Z,, @$ZR>@ &&@*4<Z, & N@*, &ZB@:>,>4b @B,D"P46

( F<. ISO 2382);

" A@*BD@(D"<<"A@*BD@(D"<<"" : JB@Db*@R,>>Z6 >"$@D 8@<">* >" @BD,*,:,>>@< b2Z8, 4 & H"8@< L@D<"H,,
8@H@DZ6 HD,$J,HFb *:b H@(@, RH@$Z @B,D"P44 &ZB@:>b:4F\ & D,04<, "&H@<"H4R,F8@(@ JBD"&:,>4b,
8@H@DZ, 2"B4FZ&"`HFb & L@D<, <"T4>>@6 BD@(D"<<Z >" &N@*>@< >@F4H,:, :4$@ B@*(@H"&:4&"`HFb

& 8"R,FH&, &N@*>ZN *">>ZN *:b @$D"$@H84 >" 8@<B\`H,D, F P,:\` B@:JR,>4b <"T4>>@6 BD@(D"<<Z

( F<. ISO 2806-1980).

" G@R>@FH\G@R>@FH\ B@24P4@>4D@&">4bB@24P4@>4D@&">4b" ( FH">8@& F R4F:@&Z< BD@(D"<<>Z< JBD"&:,>4,<): @BD,*,:b,HFb 4

BD,*FH"&:b,HFb & F@@H&,HFH&44 F 42:@0,>>Z<4 >40, HD,$@&">4b<4:

a) JF:@&4b 4FBZH">46 ( F<. ISO/DIS/230/2, BJ>8H 3):

i) 2" 12 R"F@& *@ 4 &@ &D,<b 42<,D,>46 *@:0>" B@**,D04&"H\Fb @*>" 4 H" 0,

H,<B,D"HJD" @8DJ0"`V,6 FD,*Z FH">8" 4 @$@DJ*@&">4b *:b 42<,D,>4b H@R>@FH4.
% B,D4@* B@*(@H@&84 8 42<,D,>4b< FJBB@DHZ FH">8" *@:0>Z B@FH@b>>@
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P48:4R,F84 B,D,<,V"H\Fb B@ >"BD"&:b`V4< H"8 0,, 8"8 ^H@ $J*,H BD@4FN@*4H\

&@ &D,<b 42<,D,>4b H@R>@FH4;

ii) FH">@8 *@:0,> $ZH\ @F>"V,> :`$@6 <,N">4R,F8@6, ^:,8HD@>>@6 4:4 2":@0,>>@6

& BD@(D"<<>@< @$,FB,R,>44 F4FH,<@6 8@<B,>F"P44, 8@H@D"b *@:0>"

^8FB@DH4D@&"H\Fb &<,FH, F >4<;

iii) H@R>@FH\ 42<,D4H,:\>@(@ @$@DJ*@&">4b *@:0>" $ZH\ B@ 8D"6>,6 <,D, & R,HZD,

D"2" &ZT,, R,< @04*",<"b H@R>@FH\ FH">8";

iv) 4FH@R>48 ^:,8HD@B4H">4b BD4&@*@& >"BD"&:b`V4N *@:0,> @H&,R"H\ F:,*J`V4<

HD,$@&">4b<:

a. 8@:,$">4b >"BDb0,>4b & F,H4 >, *@:0>Z BD,&ZT"H\ ±10 BD@P,>H@& @H

>@<4>":\>@(@ JD@&>b;

b. 8@:,$">4b R"FH@HZ >, *@:0>Z BD,&ZT"H\ ±2 'P @H >@<4>":\>@(@

2>"R,>4b;

c. F$@4 4:4 B,D,DZ&Z & B@*"R, ^:,8HD@^>,D(44 >, *@BJF8"`HFb;

b) BD@(D"<<" 4FBZH">46 ( F<. ISO/DIS/230/2, BJ>8H 4):

i) F8@D@FH\ B@*"R4 ( F8@D@FH\ FJBB@DH") &@ &D,<b 42<,D,>4b *@:0>" $ZH\ H"8@6,
RH@$Z @$,FB,R4&":"F\ $ZFHD"b B@B,D,R>"b B@*"R". E:,*J,H @H<,H4H\, RH@ *:b

FH">8@&, @$,FB,R4&"`V4N B@:JR,>4, B@&,DN>@FH,6 @BH4R,F8@(@ 8"R,FH&", F8@D@FH\

B@*"R4 >, *@:0>" BD,&ZT"H\ $@:,, 50 << & <4>JHJ;

ii) 42<,D,>4b *@:0>Z BD@&@*4H\Fb B@ >"D"FH"`V,6 @H @*>@(@ BD,*,:" 42<,>,>4b

8@@D*4>"HZ 8 *DJ(@<J $,2 &@2&D"H" 8 4FN@*>@<J B@:@0,>4` *:b 8"0*@(@

*&40,>4b 8 8@>,R>@6 B@24P44;

iii) &@ &D,<b 4FBZH">4b 8@@D*4>"HZ FJBB@DH" B@ @Fb<, B@ 8@H@DZ< 42<,D,>4b >,

BD@&@*bHFb, *@:0>Z >"N@*4H\Fb & FD,*>,< B@:@0,>44;

c) BD,*FH"&:,>4, D,2J:\H"H@& 4FBZH">46 ( F<.ISO/DIS/230/2, BJ>8H 2). C,2J:\H"HZ

42<,D,>46 *@:0>Z &8:`R"H\ & F,$b:

i) " H@R>@FH\ B@24P4@>4D@&">4b" (A) 4

ii) FD,*>`` B@(D,T>@FH\ B@24P4@>4D@&">4b, 2"<,D,>>J` B@F:, D,&,DF" (B).

" AD@42&@*FH&@AD@42&@*FH&@" : &F, FH"*44 BD@42&@*FH&", &8:`R"b F@@DJ0,>4,, H,N>@:@(4` BD@42&@*FH&",
42(@H@&:,>4,, 4>H,(D"P4`, F$@D8J ( <@>H"0), 4>FB,8P4`, 4FBZH">4b 4 @$,FB,R,>4, 8"R,FH&".

" AD@42&@*FH&,>>@,AD@42&@*FH&,>>@, @$@DJ*@&">4,@$@DJ*@&">4," : @F>"FH8", T"$:@>Z, 2"04<>Z, BD4FB@F@$:,>4b, @BD"&84,
L@D<Z, TH"<BZ, 2"04<Z, <,N">42<Z *:b &ZFH"&:,>4b @F,6, 4FBZH"H,:\>@, @$@DJ*@&">4,, *DJ(4,

<,N">42<Z 4 BD4>"*:,0"V4, 4< 8@<B@>,>HZ, @(D">4R,>>Z, H"84<4, 8@H@DZ, FB,P4":\>@

" D"2D"$@H">Z 4:4 <@*4L4P4D@&">Z" *:b " D"2D"$@H84" 4:4 *:b @*>@(@ 4:4 >,F8@:\84N ^H"B@&

" BD@42&@*FH&"".
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" AD@42&@*FH&,>>Z,AD@42&@*FH&,>>Z, @$X,8HZ@$X,8HZ" : @$@DJ*@&">4, 4 " FB,P4":\>@ D"2D"$@H">>@," *:b >,(@ " BD@(D"<<>@,
@$,FB,R,>4,", JFH">@&:,>>@, >" @$@DJ*@&">44 *:b " D"2D"$@H84" 4:4 *:b @*>@(@ 4:4 >,F8@:\84N

^H"B@& " BD@42&@*FH&"".

" AD@(D"<<"AD@(D"<<"" : B@F:,*@&"H,:\>@FH\ 8@<">* *:b @FJV,FH&:,>4b BD@P,FF", BD,*FH"&:,>>"b & H"8@6

L@D<,, RH@ @>" <@0,H $ZH\ &ZB@:>,>" ^:,8HD@>>Z< 8@<B\`H,D@< 4:4 <@0,H $ZH\ BD,&D"V,>" &

H"8J` L@D<J.

" 1"V4V,>>Z,1"V4V,>>Z, @H@H *,6FH&4b*,6FH&4b D"*4"P44D"*4"P44" :

H@:\8@ H,:,&424@>>Z, 8"<,DZ *:b (@DbR4N 8"<,D: FB,P4":\>@ D"2D"$@H">>Z, 4:4 FB@F@$>Z,

B@ D"FR,H>Z< *">>Z< BD@H4&@FH@bH\ *,6FH&4` D"*4"P44 F&ZT, 5 N 10+4 (D^6 (Si)
(5 N 10+6 D"*);

8@<B@>,>HZ 4:4 @$@DJ*@&">4, ( 2" 4F8:`R,>4,< H,:,&424@>>ZN 8"<,D *:b (@DbR4N 8"<,D):
D"2D"$@H">>Z, 4:4 FB@F@$>Z, B@ D"FR,H>Z< *">>Z< BD@H4&@FH@bH\ *,6FH&4` D"*4"P44,
BD,&ZT"`V,6 F:,*J`V4, 2>"R,>4b:

a) @$V"b *@2" @$:JR,>4b 1 N 10+5 D"* Si; 4:4

b) JF8@D,>>"b *@2" @$:JR,>4b 5 N 10+8 D"* Si/s.

" ?$D"$@H8"?$D"$@H8" && D,":\>@<D,":\>@< <"FTH"$,<"FTH"$, &D,<,>4&D,<,>4" : @$D"$@H8" *">>ZN ^:,8HD@>>Z< 8@<B\`H,D@< & @H&,H

>" &>,T>,, F@$ZH4, & F@@H&,HFH&44 F &D,<,>>Z<4 HD,$@&">4b<4, >":"(",<Z<4 ^H4< &>,T>4<

F@$ZH4,<;

" C@$@HC@$@H" : <">4BJ:bH@D, 8@H@DZ6 <@0,H B,D,*&4("H\Fb >,BD,DZ&>@ 4:4 BD,DZ&4FH@ B@ 2"*">>@6

HD",8H@D44, 4FB@:\2@&"H\ " *"HR484" 4 @$:"*",H &F,<4 F:,*J`V4<4 N"D"8H,D4FH48"<4:

a) b&:b,HFb <>@(@LJ>8P4@>":\>Z<;

b) FB@F@$,> JFH">"&:4&"H\ 4:4 @D4,>H4D@&"H\ <"H,D4":Z, *,H":4, 4>FHDJ<,>HZ 4:4

FB,P4":\>Z, JFHD@6FH&" B@FD,*FH&@< D"2:4R>ZN B,D,<,V,>46 & HD,N<,D>@<

BD@FHD">FH&,;

c) &8:`R"H\ & F,$b HD4 4:4 $@:\T,, R4F:@ F,D&@- JFHD@6FH& F 2"<8>JHZ< 4:4 D"2@<8>JHZ<

8@>HJD@< JBD"&:,>4b, 8@H@DZ, <@(JH &8:`R"H\ & F,$b T"(@&Z, *&4("H,:4;

d) @$:"*",H *@FHJB>@6 *:b B@:\2@&"H,:b BD@(D"<<4DJ,<@FH\`, @FJV,FH&:b,<@6 F B@<@V\`

<,H@*" @$JR,>4b/ &@FBD@42&,*,>4b 4:4 F B@<@V\` ^:,8HD@>>@(@ 8@<B\`H,D", 8@H@DZ,

<@0,H BD,*FH"&:bH\ F@$@6 2"BD@(D"<<4D@&">>Z6 :@(4R,F846 8@>HD@:,D, H. ,. $,2

<,N">4R,F8@(@ &<,T"H,:\FH&".

AD4&,*,>>@, &ZT, @BD,*,:,>4, >, &8:`R",H & F,$b F:,*J`V4, JFHD@6FH&":

a) <">4BJ:bH@DZ, JBD"&:b,<Z, H@:\8@ &DJR>J` 4:4 H,:,@B,D"H@D@<;

b) <">4BJ:bH@DZ F L48F4D@&">>@6 B@F:,*@&"H,:\>@FH\` *,6FH&46, 8@H@DZ, b&:b`HFb

"&H@<"H4R,F84<4 *&40JV4<4Fb JFHD@6FH&"<4, *,6FH&J`V4<4 & F@@H&,HFH&44 F

<,N">4R,F84 L48F4DJ,<Z<4 2"BD@(D"<<4D@&">>Z<4 *&40,>4b<4. " AD@(D"<<""
<,N">4R,F84 @(D">4R4&",HFb 8@>,R>Z<4 &Z8:`R"H,:b<4 (" 8@>P,&48"<4") & &4*,

/...
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TH4LH@& 4:4 8J:"R8@&. A@F:,*@&"H,:\>@FH\ *&40,>46 4 &Z$@D HD",8H@D46 4:4 J(:@&

>, 42<,>b`HFb <,N">4R,F84<4, ^:,8HD@>>Z<4 4:4 ^:,8HD4R,F84<4 FD,*FH&"<4;

c) <,N">4R,F84 JBD"&:b,<Z, <">4BJ:bH@DZ F B,D,<,>>@6 B@F:,*@&"H,:\>@FH\` *,6FH&46,
BD,*FH"&:b`V4, F@$@6 "&H@<"H4R,F84, B,D,*&4("`V4,Fb JFHD@6FH&", *,6FH&J`V4, &

F@@H&,HFH&44 F <,N">4R,F84 L48F4D@&">>Z<4 2"BD@(D"<<4D@&">>Z<4 *&40,>4b<4.
" AD@(D"<<"" <,N">4R,F84 @(D">4R4&",HFb L48F4D@&">>Z<4, >@ D,(J:4DJ,<Z<4

8@>,R>Z<4 &Z8:`R"H,:b<4 & &4*, TH4LH@& 4:4 8J:"R8@&. A@F:,*@&"H,:\>@FH\

*&40,>46 4 &Z$@D HD",8H@D46 4:4 J(:@& <@(JH <,>bH\Fb & D"<8"N 2"*">>@6 FHDJ8HJDZ

" BD@(D"<<Z". 32<,>,>4b 4:4 <@*4L48"P44 FHDJ8HJDZ " BD@(D"<<Z" ( >"BD4<,D,
42<,>,>4, B@:@0,>4b TH4LH@& 4:4 8J:"R8@&) B@ @*>@6 4:4 >,F8@:\84< @Fb<

*&40,>4b &ZB@:>b`HFb H@:\8@ F B@<@V\` <,N">4R,F84N @B,D"P46;

d) >,F,D&@JBD"&:b,<Z, <">4BJ:bH@DZ F B,D,<,>>@6 B@F:,*@&"H,:\>@FH\` *,6FH&46, 8@H@DZ,

BD,*FH"&:b`H F@$@6 "&H@<"H4R,F84 B,D,*&4("`V4,Fb JFHD@6FH&", *,6FH&J`V4, &

F@@H&,HFH&44 F <,N">4R,F84 L48F4D@&">>Z<4 2"BD@(D"<<4D@&">>Z<4 *&40,>4b<4.
" AD@(D"<<"" 42<,>b,<", >@ B@F:,*@&"H,:\>@FH\ 8@<">* BD@*@:0",H @FJV,FH&:bH\Fb

H@:\8@ BD4 B@FHJB:,>44 *&@4R>@(@ F4(>":" @H <,N">4R,F84 L48F4D@&">>ZN

^:,8HD4R,F84N *&@4R>ZN JFHD@6FH& 4:4 D,(J:4DJ,<ZN 8@>,R>ZN &Z8:`R"H,:,6;

e) 8D">Z- TH"$,:,DZ, @BD,*,:b,<Z, 8"8 F4FH,<Z <">4BJ:bH@D@&, D"$@H"`V4, &

*,8"DH@&ZN 8@@D*4>"H"N, F<@>H4D@&">>Z, & F@FH"&, &,DH48":\>@6 F4FH,<Z F8:"*F84N

$J>8,D@& 4 F8@>FHDJ4D@&">>Z, *:b H@(@, RH@$Z @$,FB,R4H\ *@FHJB 8 F@*,D04<@<J ^H4N

$J>8,D@& *:b F8:"*4D@&">4b 4 &Z(DJ284;

f) D@$@HZ, " FB,P4":\>@ D"2D"$@H">>Z," *:b >,b*,D>ZN BD@<ZT:,>>ZN P,:,6, >"BD4<,D

8"<,D *:b B@8D"F84 "&H@<@$4:,6.

" #4,>4,#4,>4," ( D"*4":\>@, $4,>4,): D"*4":\>@, F<,V,>4, 2" @*4> @$@D@H (:"&>@(@ TB4>*,:b,
42<,Db,<@, & B:@F8@FH4, B,DB,>*48J:bD>@6 @F4 TB4>*,:b & H@R8, >" &>,T>,6 4:4 &>JHD,>>,6

&D"V"`V,6Fb B@&,DN>@FH4 ( F<. ISO 230, R"FH\ 1-1986, BJ>8H 5.61).

" )"HR484)"HR484" : *,H,8H@DZ L424R,F84N b&:,>46, &ZN@*>@6 F4(>": 8@H@DZN ( B@F:, BD,@$D"2@&">4b &
F4(>":, 8@H@DZ6 <@0,H $ZH\ 4>H,DBD,H4D@&"> 8@>HD@:,D@<) FB@F@$,> F@2*"&"H\ " BD@(D"<<Z" 4:4

<@*4L4P4D@&"H\ 2"BD@(D"<<4D@&">>Z, 4>FHDJ8P44 4:4 P4LD@&Z, *">>Z, " BD@(D"<<". % 4N R4F:@

&N@*bH *"HR484, 4FB@:\2J`V4, BD4>P4BZ <"T4>>@(@ 2D,>4b, H,B:@&4*,>4b, "8JFH4R,F8@6

&42J":42"P44, H"8H4:\>@(@ &@FBD4bH4b, 4>,DP4":\>@(@ 42<,D,>4b B@:@0,>4b, @BH4R,F8@(@ 4:4

"8JFH4R,F8@(@ 42<,D,>4b D"FFH@b>46 4:4 42<,D,>4b JF4:46 4:4 8DJHbV4N <@<,>H@&.

" AD@(D"<<>@,AD@(D"<<>@, @$,FB,R,>4,@$,FB,R,>4," : >"$@D 42 @*>@6 4:4 >,F8@:\84N " BD@(D"<<" 4:4 " <48D@BD@(D"<<",
2"L48F4D@&">>ZN & 8"8@<- :4$@ @Fb2",<@< >@F4H,:,.

" 7@*7@* 4FH@R>48"4FH@R>48"" 4:4 " b2Z8b2Z8 4FH@R>48"4FH@R>48"" : @*4> 4:4 >,F8@:\8@ BD@P,FF@&, 8@H@DZ, F B@<@V\`

F4FH,<Z BD@(D"<<4D@&">4b <@(JH $ZH\ BD,@$D"2@&">Z & L@D<J, BD4(@*>J` *:b FR4HZ&">4b

@$D"$"HZ&"`V4< @$@DJ*@&">4,< ( 8@* @$X,8H" ( 4:4 b2Z8 @$X,8H").

" 3FN@*>Z63FN@*>Z6 <"H,D4":<"H,D4":" : JD"> F F@*,D0">4,< 42@H@B@& & H@< @H>@T,>44, & 8"8@< @>4 >"N@*bHFb &

BD4D@*>@< JD">,; JD">, @$,*>,>>Z6 42@H@B@< 235; H@D46; :`$@, 42 &ZT,J8"2">>ZN &,V,FH& &

L@D<, <,H"::", FB:"&", N4<4R,F8@(@ F@,*4>,>4b 4:4 8@>P,>HD"H".

/...
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" EB,P4":\>Z6EB,P4":\>Z6 D"FV,B:b`V46FbD"FV,B:b`V46Fb <"H,D4":<"H,D4":" : B:JH@>46-239; JD">-235; JD">-233; JD">,
@$@("V,>>Z6 42@H@B"<4 235 4:4 233; :`$@6 <"H,D4":, F@*,D0"V46 @*>@ 4:4 >,F8@:\8@ 42

&ZT,J8"2">>ZN &,V,FH&.

" I*,:\>Z6I*,:\>Z6 <@*J:\<@*J:\" : ^H@ <@*J:\ _>(" & B"F8":bN, ^8&4&":,>H>Z6 =/ <2, *,:,>>Z6 >" J*,:\>Z6

&,F & =/ <3, 42<,D,>>Z6 BD4 H,<B,D"HJD, 296±2K 4 @H>@F4H,:\>@6 &:"0>@FH4 50±5 BD@P,>H@&;

" I*,:\>"bI*,:\>"b BD@R>@FH\BD@R>@FH\ >">" D"FHb0,>4,D"FHb0,>4," : ^H@ BD,*,:\>"b BD@R>@FH\ >" D"FHb0,>4, & B"F8":bN,
^8&4&":,>H>"b =/ <2, *,:,>>"b >" =/ <3, 42<,D,>>"b BD4 H,<B,D"HJD, 296±2K 4 @H>@F4H,:\>@6

&:"0>@FH4 50±5 BD@P,>H@&.

" EH"$4:\>@FH\EH"$4:\>@FH\" : FH">*"DH>@, @H8:@>,>4, (1 F4(<") 42<,>,>4b H@(@ 4:4 4>@(@ B"D"<,HD" @H ,(@

8":4$D@&">>@(@ 2>"R,>4b, 42<,D,>>@(@ BD4 FH"$4:\>ZN H,<B,D"HJD>ZN JF:@&4bN. EH"$4:\>@FH\

b&:b,HFb LJ>8P4,6 &D,<,>4.

" E&,DNFB:"&ZE&,DNFB:"&Z" : FB:"&Z >" @F>@&, >48,:b, 8@$":\H" 4:4 0,:,2", 4<,`V4, BD@R>@FH\,
BD,&ZT"`VJ` BD@R>@FH\ :`$ZN FB:"&@& F,D44 AISI 300 BD4 H,<B,D"HJD"N F&ZT, 922 K 4

F:@0>ZN ^8@:@(4R,F84N JF:@&4bN 4 JF:@&4bN ^8FB:J"H"P44.

" G,N>4R,F8"bG,N>4R,F8"b B@<@V\B@<@V\" : B,D,*"R" 2>">46, >"&Z8@& 4:4 <,H@*@& D"$@HZ BJH,< B@*(@H@&84 8"*D@&,
@$JR,>4b 4:4 BD@&,*,>4b 8@>FJ:\H"P46. ?>" <@0,H &8:`R"H\ B,D,*"RJ " H,N>4R,F84N *">>ZN".
" G,N>4R,F8"b B@<@V\", >,B@FD,*FH&,>>@ F&b2">>"b F :`$Z< J8"2">>Z< & BD4:@0,>4bN FD,*FH&@<,
$J*,H B@*&,D("H\Fb @BD,*,:,>>@6 BD@&,D8, 4 8@>HD@:` & <"FTH"$"N, D"2D,T,>>ZN >"P4@>":\>Z<

2"8@>@*"H,:\FH&@<.

" G,N>4R,F84,G,N>4R,F84, *">>Z,*">>Z," : R,DH,04, B:">Z, *4"(D"<<Z, <@*,:4, L@D<J:Z, H,N>4R,F84, D"FR,HZ 4

H,N>4R,F84, JF:@&4b, FBD"&@R>Z, <"H,D4":Z 4 4>FHDJ8P44 & B4F\<,>>@< &4*, 4:4 2"B4F">>Z, >"

*DJ(4N >@F4H,:bN 4:4 JFHD@6FH&"N, H"84N, 8"8 *4F8, <"(>4H>"b :,>H", B@FH@b>>Z, 2"B@<4>"`V4,

JFHD@6FH&".

" G,N>@:@(4bG,N>@:@(4b" : 8@>8D,H>"b 4>L@D<"P4b, 8@H@D"b >,@$N@*4<" *:b " D"2D"$@H84", " BD@42&@*FH&"" 4:4

" 4FB@:\2@&">4b" H@&"D@&, &8:`R"b " H,N>4R,F84, *">>Z," 4:4 " H,N>4R,F8J` B@<@V\".

" ="8:@>b`V46Fb="8:@>b`V46Fb TB4>*,:\TB4>*,:\" : TB4>*,:\ FH">8", 8@H@DZ6 BD4 @$D"$@H8, *,H":,6 42<,>b,H J(:@&@,

B@:@0,>4, F&@,6 :4>44 P,>HD@& B@ @H>@T,>4` 8 :`$@6 *DJ(@6 @F4.

" G@8F4>ZG@8F4>Z" : FB,P4":\>@ 42@:4D@&">>Z, F@FH"&Z 4:4 F<,F4 H@8F4>@&, >,2"&4F4<@ @H H@(@, 8"84<

<,H@*@< @>4 BD@42&,*,>Z, 2" 4F8:`R,>4,< H@8F4>@&, BD4FJHFH&J`V4N & 8"R,FH&, 2"(Db2>4H,:,6

*DJ(4N <"H,D4":@&, H"84N, 8"8 @$D"2PZ *:b B"H@">":42", F,:\F8@N@2b6FH&,>>Z, 8J:\HJDZ,
BD@*J8HZ B4H">4b 4:4 B@F,&>Z, TH"<<Z " <48D@@D(">42<@&".

" 3FB@:\2J,<Z63FB@:\2J,<Z6 &&" 4:4 " FB@F@$>Z6FB@F@$>Z6 88" : ^H4 H,D<4>Z @B4FZ&"`H @$@DJ*@&">4,, R"FH4, 8@<B@>,>HZ

4:4 " BD@(D"<<>@, @$,FB,R,>4,, 8@H@DZ, BD4(@*>Z 8 4FB@:\2@&">4` *:b H@6 4:4 4>@6 P,:4. ):b

^H@6 P,:4 >,H >,@$N@*4<@FH4 <,>bH\ 8@>L4(JD"P4`, <@*4L4P4D@&"H\ 4:4 8@>8D,H>@ @BD,*,:bH\

@$@DJ*@&">4,, R"FH4, 8@<B@>,>HZ 4:4 " BD@(D"<<>@, @$,FB,R,>4,".

" 3FB@:\2@&">4,3FB@:\2@&">4," : ^8FB:J"H"P4b, JFH">@&8" ( & H@< R4F:, >":"*8" >" <,FH"N), H,N>4R,F8@,

@$F:J04&">4, ( BD@&,D8"), D,<@>H, 8"B4H":\>Z6 D,<@>H 4 @$>@&:,>4,.

" )@FHJB>"b)@FHJB>"b B@:\2@&"H,:`B@:\2@&"H,:` BD@(D"<<4DJ,<@FH\BD@(D"<<4DJ,<@FH\" : FD,*FH&@, B@2&@:b`V,, B@:\2@&"H,:` &FH"&:bH\,
<@*4L4P4D@&"H\ 4:4 2"<,>bH\ BD@(D"<<Z 4>Z<4 FD,*FH&"<4, B@<4<@:

/...
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") L424R,F8@(@ 42<,>,>4b & >"<@H8, BD@&@*@& 4:4 F@,*4>,>4bN;

b) 42<,>,>4b JFH">@&@R>ZN 2>"R,>46 DJR,8 JBD"&:,>4b, &8:`R"b &&@* B"D"<,HD@&.

-----


