B399 0,599

Gxius jo Jgluio slghun g LaaY 8 caalid dag jluslicel b bl
aY ¢ wals Olas )l suldil K548

Introduction to Standar d, Designation Systems of Steels and Cast
Ironsand How to Use “K ey to Steel”

oalaS 9 (559155

‘:"ﬁuﬁl.\i Ol pols

MFfrADANT



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

e G
Ao Eye9
S s e
D e s 535 b oy s
12 o2l iU g5,90le w gl dondo
7 ol Elgl 5 3 lailins! Uy oa il
BT s 0 ol (gl luiliw] j5 LY gd g JiKel Wig,
BL ooooeeseessse s s s Lyl 5 ,biol L LasY g8 ¢ liSeli o,
S0 oo (5 yquiS g uilia] pd dYd 5 ,1a56L
69 ... (LY gd Jolre 3,luibiw! fpmti SigRa )il (lad fuilins! j5 LY g8 dulio KigSa U U
TS C pis] 5 gomd gy 9 I3 1 Cuwgn
B s Sude i 2 Cuwgay
o] O U b o gyl (55 ol 51 & 0 3 o
(0L YL g g gl b i yo ASTM (glas ilis! 4 Conwgny
(1 G5l g Sty gWaYd b b yo ASTM (glas luiliws] 5 Carwgmy
118 ©dYgd ablio U i o ASTM s jluiliw! 6 Cowgn
122 LYol olwlid lonigy Sy 7 Cowgw
126 e Lias g LOYed olad,luilivs] duwlio Jolus 8 Cuwgn

136 512 aiw



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

)‘ni § &

9 35l )5 5y (098 Calisio WY guazio b (5970 4 aS it (031,8] oled g lulis )5 ¢ lwidige < bezeiily QLS ) bl
090 wild b dcsemme (pl jo by 1) oYed 5 ool iyl 4y 5 aisl anily SleMbl laa¥ed (6)li&b o)bys b Wyl LS
D35 ply ] dadYed (6 )lieL g0l oid st (slopgn )l g deleB 1 yips eolatwl 5 CA s bl 0435,8 L xw w0l leMb
3y90 5 |y 5L 3590 cleMbl wlgty Koo oyloj 505 53 9 gt 4 0dlgs U canl 0390 cpl g omw OLS ol Llae (65915,5 5
dgy 5wl Q] s ialo (layiS (slad) il 55 5 byl 2oyl cilise (slas il )3 1eaYed (ISl oged
3Yos Jaleo 3 lbliwl Cyuns  Soo5a 1305 @yl g caliste (olos ksl )3 1adYgd dunlio 0956 pie Egdge youd )3 39l Cawdy
it ) 55 (6,500 e SleMbl b s )5 Ol (g900 4 GUST ol slodwan U Caol 003,55 .l 48,8 )48 sy 350
oy dunlio )3 1) oailes OLS ) Cavge w3l laie @ lgds g aVes cladlilinl awslie Jghis yeus ;5 5,5 8 oaslys
A o (65l ddxie Jolia 4 axnlye 4y LS e calisie (sl

S aYed calises (glad luilin] Ci i 090l caliste lus ;5 bajlw g cdle Lili8l 5 jauiS mlio (09 Ad)y 4 gy 4 aa g5 b
degazes cpl b (3 ok GBun 8 )8 eolatwl )50 Leinly G laie 4 Wilgn QLS pl ST g Conl oid A eges LS

) 045 ob)gi){

S5 63,8 g 5l |y degesre cpl Wlgh o 0l S BAGIeS sladlpiiin o lylas g sl plaB] ya sl jen Uas wwliy 4l

kkhodaparasti @yah00.CoM aluwg b 03405 pMel 09124256785 o )lois 3,k 51 1) 355 (slo B nys paicuiialys opl by

Aployd o))

136 513 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l
L

Jol Jua

f,

S50t b (o L]

136 ;14 axiw



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

T b ple 55,9k
ol b @il &3y b g SYsb 4zl g 4 sl psle (ppine (S g e 0 e ) (S gl
5rdlie |y Ladl o9))8 i 5 l3lé sl g colid ple 8,518 yim G lgie a0 ) s5)gllie el | 56 ity &8 s jls
Lo 5Ll 4 5 ol 95 e 1055 g ksl cogd {pne Stas Sl (s5lslin) el (sl &) Sane slge (61,3 ol (nl atels o0
9 3 (e MM U, oy o3 51 (MELAlUrGY ) s5)lio 0,8 (o yr o 1y Lal ol JS g l5dé (5, )18 08
lyard)y ol U o maasiie jl ol (> oS ol p3¥ S5l ) a2 bxia] )3l 0l S5 (95 )8 (2o 4 OUIGEIN
Pl h 48 Conl b obd dlas ) Lo Yieis| ol o db alS &ty &) dogi b a8 a8 o Ladls 5 gy " gjollie”
ol 548 o 9 ol igd oo 05 i3 M Koo ele d) o g (Sdd)) ccsielanied «Silom sy il (o0 258 (o
A3l gigle pld plen 4 L po ale A

3l )8 el den ale Adllas 3,90 |y il o s Jlusio i 45 (gpgb & canl (s b e S0 lsie & (55pllie

3 (o Ui (olid bl Wl e S5 (198 (35 (g8 | (S el b s ol (S Al L (6)llie o] e L

iy pd Al opl 53,5 Jai 3 bl o, 3 56 Ll 5l eolil g ol s CaiS & a5 33l o34 (aloBl gl g5 ol M Sl &S

Sl )3 (55ygllie GH )T Cuws o sl 2]V (loygulS )3 dasite (3 (p3lae 3929 g pdy (555 53 Sl (1953059, LA (iren

By Vb digej ol 3 1) s (38 5 oole ClMbl a5 0392 LagS 4l ol yis 42y

SisP e asu ,U

9039 S puae I Ly 318 593 ol 0ad JET iy b ol)lia a8 conl (gl 03,58 g SYsb (W dons (I3l (g59p0l 308
Ay jl I g (mmb 5 allS ol 4 4 Conl (G318 (a5 (o duoy (o0 55 4 Cul 0035 2958 (i Jlo e Cudin 290> ]
ol 2Ly b 538 (,ml 51 i g o5 ] &5 i (o0 o SlaSis glgil 4 (IS bl 428,515 s o0l 390 ano
o 9l LS 5 gl pls g odas LY SIS0 B8 (oo ol nl i Jlay0 0 Eyw g (Mo o (6202 Y i el
oS Conl (S8 gl gi 10 )l (grlie g pdy JSb ClblB 5258 (0 8L Cannb 3 (AlE D90 4 e (g2 ()b 51 00L
Lo asliagy Bl bl ola awle 0 a S M lis o lyd )b oyl & Saites ju5 o) Siidg s 5 (B p ol 03903 s 1y s s g5
53 30l ail Bder ol sleSom I Mb gl sl 3 oyl i bdin 15 5 b pae 2l odds Sl pis bawgs g 0uiSTy
ol o (oS lhen b )3 9 e D9, ,LS 40 Loguas 085 g Mb I (eoamie BT luiiela 59 5l 35 ol

502,548 1, lodl (el g SIS g (3,8 E o (315 2505 S 55 (4o yo0 Sha) fsasl 5 oo o) cld oy S
&S 4B 5 250 sl JSb 4 el 3 90,5 b g o ) Sl Sl o o Bl Badg e ST oy 8l 4y
e P 3 518 ol eSS lils B el 4 (30 (0 sl 0392 B pas 9w 4 b P (5 (clul Sl (S s S 908
bl (g el Ay b (SO byl (g pgllie slo bl g Lisly nl > 6%

23,5 o 3l Mo 31 g 4000 1 1400 e (ledlo ¢ 2055 8 SIET e e g ol oy (35,9) s cmo g B (0,8 5T 51
o el ciliseo I3l Sl el 1y it Sl g 039yt o] 51 Stelsd 5 e @38 o ol )8 9 Mo e b s i 31 e
P Soxins dge A58 g1 (re ply Al 5005 3 o3l Mol by Jy it p 3 s B o 5 e o &S (il 2929 b sl 03,8
Lo 055 yw doyouid anlgd oyl s j1.cdlyn 395 (s 1) & e 5l edlatul (cblse oylul a5 Cunl Cans )3 (65,b Snlgd b 03,9l
] odd CaES o yho puae 4 bgyye > calike bl )3 45 isad (6,503l 9 YT g conl aims Ll
WQB.M‘OMW]L}m]MWW))L@"‘JW‘.)W@@Qom&»b)wd‘{&‘)]ﬂC,Jl>4{43&:5:40).)0»]
GiS il SUlad plord (oS 5 oy il Slodgy S8 ay platedils sl ol )3 9290 JS 0L ke ¢ Shs Slad o]
it 315" a] & 1B b e ] 005 Al St e cpa] 1 b ) 31 (6 lenm 45 5l 03 (2 sl ilizke bl 5 ok
(s> a3 100y oo o3liel ST 405 5L 1o (151 ol (09 el e 4y dag s 5 dalST ol dgeypl S o
sl 0390 Mb (slag @y 4w Jolno 90,85 ply cuiin ol sl i Jlo 4000 390 m

136 515 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

ol sln adol 0,93 cul Blgl 1> &5 gy 41285 ) (fyie dlge sl (o] las 900 el 093 )3 55 il el 5
loa o3 (glp " lous 253905 oo e g 03,5 boglste Lo JIES L1y ol ime Kt (lidin 105 500 cla sl 301>
Jeols Jxdsiie g allb ol wings sbj slales sbul 4y 2B g Jg 153 (0 0,80 (xmb 195 Db i b Sy cla S5 |
sl 0391 S ] iy Connd e 4 93,0 55 (6,500 sl (slod 4y al sl &Sl ales 1l (o ol

23,5 o 5boMes 51 i 1300 Jlo dgas 4 a2l yscinl 5590 cptass

3 il Gl 48 am oo s ] (3] BT adlllne g Sl JBT 008l o (Glors) o9 5 (525))) @8 L)oo cconl ses)
Sl Sl (555 7= dles Cygo ]y Glhgd () ) 02l Wi b g RS lilh pb s g il anily (2B (59l (58 g pole
B34S ey gl el Syl B.,8 5l 3Mee 51 ey B00 5 1700 095 (o sl (59 9 o 51 31 &S 0 3300 anliS
S92 555k

3% 1500 U s 31 iy 500 JUw 51 (65,9000

aS oleidpin s plosl La caime Sicw b3k g odlee glysciwl (5 (ol dasMa JlB o3 (clgad puiy 5o 51 i 500 JLo b
4 daS Dy ol C‘)"“"] 09 30 oy (gol> 0,85 (S plee (o) u’]l’“"‘“’b oo g5elie 0 ele gld wyp )E]L"Lm
Sl iy ok ) (St W91 el 98 1 5y o dlee ol Sl Sl s 5 085 (351 Cesd 4y s (g0 o Ao b Bos
b 33 51 G 900 i Jlo Jljo (o 052 0595 ol oo By 500 51 " po S aelo SUIT 51 0385 5 Mo asag 092 sy 5 £5)9lle
aS ol i Sbg sl g & e wdeesd )l Jlie (gly . aiily (b caenl a5 3,8 o3k ele (cloaiS luil (3o 1500
paios |y Mo (ogls o] (I8 e ol 5l i ST 50 ol o 98 51 0 bmle o (9 9 Mo (39 656 ol ol ) s (0
cda) ck_ia:;_».))i ..))].) L}{)_g ..\_49).)2 UAS(.A.»J‘ L;Lm] c)Y9é .t_A.»J‘ Ls.?};ﬂ».}] .)Y?é u] J?AA?{A 9 .))].) PL "‘)44;99" ..\:\Jj).é 5‘)09) (.}{] W)
= AP 9 Gog o 31 g 05 (sl e Bl 518 5 oo LS (o 90 slomr (sleile; 31 (BT 2l e and) 1, IS 5 el
.).:).:L;o )Kﬁ]xdg)bu)]bwyd]fl.grng)])élﬁM@O)M‘du)uidlﬁ&u))dﬁdlﬁdy)]..\M>lw

Ll 4,3 .5,S s ;500 yuaie 4 |y (g paie g5 oo 45 Wdgs Miime SheuS pU 4 (o0b 5 laientils (e3Mo s (sl ot
S ole Lo by g (oo bl 95,5 (6590 oS gl luS 5 g @l jipo cdlis 4 o) SlhasS (oM Lol it b i 4
D9 3Yg 8 g yal (¢5ydlie die] 13 o 65yllie ple > lelul cp 3 pae o)) 5l e JUo 152 3500 55 g (e3Mio i o5 dgd>
o g0 i labd adgr (clp aSh (gjldYes (¢l & ilio (sld ot (sl 068" 5| odal Cowd 4 a5l dde odlitul s
o e eod g ol 008l e ol 3Y 98 5| iy sl > (655 aSu, Cubl opyS doyd Sl B g3 39 b el pal 15U
25 35k )l S )

3o 1500 51 uy (55,9000

g £y S A, o)l els sl b a8 3gy IS s o) G sl 03,5 Coms g Al g dly) g g 0,8 51 Mo K SE
9 Ladls oy 48w awsg Sl by 4" 581 Lo Y alewg 4 1754 Jlo 15 GLS aagas sl 03,5 con bl oYL ¢ il
bt (sldyy b i g OIS dw ol Ll bl odd o putS madw s g p] Mlow g (@l YL deiine S

136 516 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Stz (65,50 €8k o355 0t o b 633Me 1500 g0 bl ale ain it d o (s5)gllie s bgrye Blao b 3y5
L S JLej ool Sl 1) SS0 s (55590 qlieo 3)ly S48 392 09> e 3 392 358 5 al g (Slae Sl st
S J5 b el a8 &Blg 130,05 (6 yai 033L ¢ JIED b dunlio 13 45 ol B S 05y0] (o Cowds Ign OLE )3 Lo
oad a8 6 87 Mlegarme (98 b bl )93 310500 3930 598 g yal (65 )9llie mlio ;> oM (e3Me 1709 Jlo 13 SS
20 5 53Me @23555 08 > 38 43 csoMo oo (18 5 3B 15 ¢ Jausg (198 )3 S 2 clisly (g 3 005 aiS3I T s> 4y &S
Yl Sl il 035 d8 s &y 480 (gdlatBl Lo I l3ls w)es aST Jloj g S Gyl op adl il odd alST pian )8 0
3y Jlie sl 8l g BB L 55 o 2,08 3 g0 8Ll w318 Mg s &5 (5,90l Bluse gy )3 o5z )15 352
el d )3 51,8 Cgllas odlitul o (gl diwd ljls o5l COS oty a5 Sloj m o)) S 5 a8 SO 3gd wuilygl o
095 CE Lo 5 JaSS (I3l gl il (ng5 Sladyy gl 001 (oS ) (559lle ple i (65505 Jelge silie I3l ) e 0
pode 503 g Sualidge 5 Sy 58 o (i ol hne (oulid (e sl ) )3 (S UgS CBLESly Clidos (il g sl
o O 2 g 23]y oy S ¢ e b g Ul (Sl e Sl I () i ) il Slelil ¢ os g (o )k
Gl 125 Slge 8 s (655055 b piiny b,y Ao LS’ A5 powliss 5 & dorgs ccly 45 L o golias iy < gl (55,
W aly olj & 18 G5yglie (odine g ple Copin )3 den g den i (38 55)gllie 3 (b Slacds)

2 gl pne S 51 5B ag AT o ol (ixlio (5550 g 25kl (65,0 ol IS i 99 40 Ly (65)gllie 090l
509 gyl 1 e uile (6518 gl dlge Sl padis b b maiine Bpae LB (4518 Slilad ad g gl el (gGglle 9,al8
= B (mime (55l 9pedd )3 e Ale (318 el Blge Sl matitene 112 L palitene Brae Jle (g 41308 (0 )5 (inio
Pzl pL3 pali o 4y dtoje L lei—ol (al b 4 S 3 ol e Jlto s e a0, S
O5Ls5 lge (g3l odlal (S S pb 4 o ledlSiwd b odne Kiw 03,8 53 ol (sl (65y9llie 4 bgyye ' bdes 095 o0
Slilos plsls 5 (pine S g9) il (lord Sllas ol 0gd 1> Sal g S ks ditin 5l 3,90 318 as o & S0
530 o plosl ol 5l g ] 12l o (2] Pl (g5pgllie Slas iliseo Jolye i (S 1B el and g YL 5 ogd
)13 )18 sixio (55)gllie (los g (6l (> a3 WS (oo M9 udiae b b e Bpae JB (5315 Jpae

Y game Ly ablos dog glas and sl 55 4B, sl i g (ol il o gy 5 ol (59 ale 49 sl 2099
il ST e)lS milo 351 (£5p9llie 6 Sige il (clod )8 )3 ogllae olgs (5] sy sl > Slibes (o
Aim o St |y tnio (65y5llie ciliska sln 45 L5 . g Sglita (3,15 Lyl o 3l i) adllas

slaildl g V58 5 oyl 4 nl (g5)9llie S (o mand (il i g ] 09)F 93 & "Vgase |y (gygllie ol L3 93 51 Sy 2
IS5 038 M oo cpgrinagll e g9 ale il Slilb sl SIS 4y 015,552 ) (nl b (55,500 5 993 (oo bsypo ]
29b 4 o9 b g BB (oyllie otz 930 (witn (S AS] (gl bl 3 el (o g 00y Iy 0
og)S oS5 i lae ) 3 48 S (o (s el LSisl oo 9 Sutodly (I3 oo 095 duw 1) gixino lge (IS
25 (oo sl gl (slopne S 5 I3 L L I3l (59, &8 sl ()15 y2 0235 52 53 (55l iz 0y Mimd oo JuSlS

L S0 g (S b sigey o sl 0sd s oo 5 08 5] S5 41 B0 05 9 090] 0 e 08 S 5] (555900 0590l
03 (o JS5 ) ple @luo odrg @ )9S pa s @lio Sl (S5 piSe 9 2)b pole plo

Ol8 wgi slewsy,

Dyl (St jL5 590 labad sluas g JS5 03] g5 o «l3ld olgd ¢ oolasdl o & " baes Mg by g5 Ll
o ooy S5 ()8 wisyy by 4 ediud oz JSS! gl a8 lalad b atdl o5 Sawdl cuwsls &5 S e ol @

05 o gt el 4y yS e A5 slady oG8 Plue CELS g g ey il 0o I ity (ST glaie 4y i

136 517 i



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

S5 Wy,

ol 2lesul g (3,8 5y o851 g LB A (ol absime j3 Clie (pSu,y wogd b 5l 3T g cljls ol IS 5l ele ()5 ao,
sl D315 glla S5 (05l Gy (gl 005 A LS AT 8 05 (geaB gy ol il oo B i S5 Billao

) £33 ool lgm (sl g b oo ot ol 0 Cgls & o2 g e Sl 2l Y oS 0nd Bl oy SB I (65 a5y (sla 08 (ol
Cawd yd (cInlod L o A S g dwlo jouwd S oy SB35 adgl Gl 51 (ool . 13,8 o odlitul (S5 (g
e slo wlyd 5l ons aisuy clabad bl Jg 05059 ©ypdle bl (6,5 4y, 4 3w 5l LB b 700 g0 (5 n s a5 el
ol 0391 )yl 53 3o 51 L3900 JLos )3 (8 o) dmwgs oimd (L5 (B b o] )3 o)y

Jos 3 (9 A5 (o iy ol a1 6)5 w0,y & (e 0 A Catio o g Cunl Jin o8 (8 w0 g Canl e o (65 Wi,
0P bl J1 o8 cnl a8l (o e (g g b (sl addal ag oS (e ol S WSy g jle B i g a5 jein
5 b 3Vgs 5l (o)F asu, (clp Nes o adle aiyb cpl a4 YT pdle clabad S 559 doyd 90 dgas 1y ] g5 (slodo,
onsiete oyt 4 (ol e ) o) 5 miste SoIUT 5 e g patses)l ST o gy oy (ol i) o e
Do o odliwl (g5 Ay, wlils

ol dusle ] B i oS aule > (5, A, 2o S o I b B ol odle pb 4 |y (6,5 ai, sleds) Yoons
Sl aS)le ()5 ay oy ook

5 gy S4B 3 ke 3 (5,5 sy ok B (5B 13 (65 sz, )

s cod b 30 5l 1S ey 4 63 GlelB ) (6)5 wsy Jold (03l S8 3 ) ase) - o

292 85,90be

e ey ol b il el 3 g Lol adly (oo 3 ols IS5 slads) o (oo ) g shogllie (Sl 5 51 AT L
a5 5V b abas L 518 ol S5 sl o5y (s59llie (slady, 3l sl g )3l (53 laad Adg5 (sleal e
4 0550l a8l aliio oy, b Sl jog & 39 w2355 ()5 hlgl 3 )l ol 2038 (e eolatsl il dg2gy sl (oo loj o
A5 03,5 13 4 )L S0 4y (3900 oS0 L g, (o0 )

A8l o Y (slaylid Jlosl bausgs (I3l 30 bglsia b ) 316 509, 51 (5388 laad (68 B 4] {55 (55,900 ) )35y (55,0ke
COSorken ) odd U8 sl < 50 YU (slod 1 (59,8 s ) obgr 5 Joe (53l sy o515 g 2 Jae S g
2055 (50 By (oS0 (R Gl Sypo 4y g 03)58 G pSTyte 18 o] )3 oS by plol (el )

Odle jelai (OB Jlug 3 (Sl 5 Josogil labad (Spll & Gl (o0 digd (0 M55 1351 (5rgllie Ay oS Slibab alex )
905 0yl 0308 9 Cogo band (g2 sl oS 9 JLSu g e (2 gl

WIS (o ol o g 1)) 392 (S5lie (ol Jlowial 3,50 059l

Gt Cao 3 Cbl)S g o (sloyogy | psise sl gl g Jlail bl calodlio LT LB o (slasle 0,8 51— il
o] 5 ol e ) o axslos _S1Sknuo] dlga el 36 1 g Lol 3,8 S 5 — o

Ol 5 el (S el ()5 a) gl SRS L YL 0o da b s jlE (05 ST @

2 by bwg ) sy 78 5 S5 5l o) 4 32 g e 4y a8 IS0 5,098 (SlaglBlily b ¢ Jle ols L gjl6 ek cilo — &
Lgh oo &S o) 255 5355 4 (el o 0ad

e odid Fyr g b Sl e la by yulas ((3.80 g iyl ladad Wi — &

136 518 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

oo UK

g5l 05 Jold byy ol digd (o0 03 )15 o5 JS o 4 Jguao a5l liee (slodyy ool JSS g
N FpeS 2l (o0 5 (Sgpap 98Ul puabline oSl ylondil (b (Li3 2 (iS¢ B (o ¢ IS (g meS]
35 (o e ) > ey Ol O pteres

(5,5 S) 5,90

Ao (2] 13 (Byg 4 D)9 sl olKiwd bawg 33,5 o At L oo 4 (g3l DY oh (sla 458 )3 a5 5V oh placl caond
MR o 9y & sl wlgl SE 93 51 il g ol ol @ 295 0l 395 (oo b a9 gl (Jidg £l ¢ oy V5 sl
b ST )5 (pde g 03905 (Sligd C8 o SRy S Cap 53 Baygige dhwgy 595 de b ailgil el oad JSi5 il 488
ol el L agd (o agho 9 (8 e Jos 0l 150 003 (0 518 365 (o SIS g 48 S ) ] o lgzal 035 colam Ll o
b sl 5 gl g 5 SHU 5 e e SRS & b gl (3,5 5 S5 g Slds 4 Jas

Colses b (o3V5h slb dmiio 9 5y « oy« I3 coml 5 ¢ (ot (Sl dondc 355 Jloa e )5 e Jold 0,55 Y g
ALl (oo (S Nz g (phn e lopls @blio L g 5 b sl Ay sglite sl

(S j98) g5l
L b8 on b ) iSe bawgi 518 (9, )08 Jols gy ol o0y (o0 bl o oSd b (38 40 Loy (o, Sinl lles
ko GiSe 15T 09l & ol plodl BB (nblo g > (29 9 4 () GiSe Cand B o b JB L ol S5 Jga
b eldad ()8 (i 0w b o Jlael b g 28T (0 )l 03,85 lga b )l L o (iS58 (0 485 )10 cnitle
a0 L (K e S pgome (g (e 3955 oo o0litsl Lyoyg (sl olSksd § 35 (i labad sl (gl . dimd o plov
5 Sl (138 @lio 13 )9 3> S 5 (255 08 Sl 0joel S (o s ) o b 0t 5 B sl Sd 09 sl

D9 o odlatwl Ly ]

(5,5 s ) (459 yiunsS|

Bl o pSan et (£)5e> EELs gy L Ly o 3500 sy 1) IS g lekad g o o sy oS sl gl B (55925
el 05l (oo gy ( pogasie cblis g o ¢ Ug)) Sl 3)50 JSb 4y g 03508 (B 2)l5 25 g5 I o8, 318 g, nl 0
05,5 oo )8 ST A1 Cov &S it (galge lar Vs I 3 g ld ¢ (g9 oy

OS

oduiS Caa S5y JBls (6318 559 hey ol 5 calise polaw b IS ades (gl Bys oS g pald dlatel 5l sl @ le S
Pl ( 5gtasT gy M) 55 B (190 ) adad (0088 S pg 4 Wl o AT ol 398 (o0 03,88 K05 ey 5 9 352 08
g (o datd (hg) (nl b Al (ale g (> By )b (Sl sl &gy Juregs] il Clad (550 (1 sl Ayl s SlebaS 5y
S )Suig

&l gyt b ogd b B wled sl Jore (0,8 p)5 bwgy )S0uS 4 (658 bkl by Jlal Jos (o) Sbgs IS ek @
Al oo dlol wSore Jlasl a3y | g 503,S 3905 w2 > yhgn ddlals jd 318 dalad 4> & (slosl]

e 530 ol el sl Wigd (00 032 ) (S)l > @lie Olgis 4 (pleand 9 (S8 Sl pl (S yed b 09> o sl (ol
Sy 335 (50 03l ()71 5 Jo5ia 03 B b a3 (forden bl palas (i3 g a5l (bl Jluil b e,35
o Sl op g (Bl o 03y G joe G JgusS (e wSiwlo o5y puil 098l plai (6)%05 13l 4 S g5 4
o (pherd SluS 5 ) Jgte cul BB (Siy (o (hsx 318 g9 4 o] puin &5 23k o g5l Jsthe 09Ul Ly
Logos Ly a9 b 395801 13 (B il 08T (65l yrad b 09> ddlaio 4 ()59)0d 9 Sl (janST 3985 S U 00 00Dy

136 519 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

o sar8 (sl yin 5l (o) mod 5 (o) Kbon ALBl (oo rinagll § 5y @ ome Ao al o 38 5 o i < a3V b gl
ol 0dd oo 48,5 IS YT 05 3 Mb )y Jlasl (glps lieg,y bawgs 4nbS (slgile; 4 g osid

w2 5305 S (293 S (5)UiS 5)Ber 09)T Yz 4 45 Nad (o 03 )5 A (3o ()NS5 Sledy) o9l
Obsr W Gagr sy Sanl s G Gagr ((SaySUl s b e 13l leds) cnl nytere 3l (Bt Hipd (oo e )8
P 9 Cow @ ( Moo (o «(Saglio

&) owile

o bl by 9 Gl sl e g ol Aoy Jas el 3l o Gl g 315 bawgi Dlse ol JS Sl 0 lie ()18 opilo a3
Culey yobate 4 il jo3 Al b Macl 035 sbnl (ol g o adad b 39 (oo atdlyyy adgl asdad 5l &5 (08 Jlade 38
59 (008 28) @) pop 3 bl pialS (5)Sal5 sle a5 5B Bpae b sl JBlas bl g3 Bl ke «solazdl Blue
oy 48 015 Jlosl (K0S, 5l alols ) 4 9 Lawsgs gy el 98 (oo 03latil lite (5958 93 51 36 (0,8 bz 5 S sl
o die )3 (Sl o oudle 1 g9 s p a8 (I Gdle 13 05 (o I CuSld g (SinS @bl e (S
sl s S ay el Jpame o3 Clilad () Ygass o5 355 (o dlital (S Eligw 5 ) 35 ¢35 Siww o5 Al (il
4,5 IS0 sy Oliee 45 Sl sy Ko 2118 55 (il 8y (Sl 4l ilog b 516 (0)lS blo Bl (o0 008 9 3399
D9 (50

(o 0 0y0n) (S5 )0 45 (b b elS gl Cal (S o Lo i A5 CE)S o iz (o0 038 D e (s e L
sl b g oo (285« Jrragil Jold (S8 g Jo> S 405 03l5 (a5 g ol ol 58 4 53l b 0395 36 (g5l e
4 i 1S 255 6ot 5 VT plo dajlil o 215 o] Sl 5 dom L 5 A3l o siel (38 il b lilé @y oS o
Ol S (lis olod )0 i lp dU LS o W) is mlis adST 3 (659l 05050l S0 SHle a4 ] dtusly l3ls

Cawl ()98 02 plo3 Y guao 4y 3lgo a5 (sl 3V (slayl3 g Woai] b olge Sl s g g

&l»
1- M.B.Bever, Encyclopedia of Materials Science and Engineering, Pergamon Press, 1986
1374 ol )31 cxiouiily dlome it = domsug )b ¢ 65y9llio o Sluny)d oMol L5, =2
Sl3lh g olee slilad (g5)5llie plo b (bl 5 )b =3
1362.dy 35 ¢l ) )3 swdige ) 0l sige -4

136 5110 ais



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l
L

P93 Juad
2l 15T 55,900 1 (ol dondo

136 51 11 aseius



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

ol Ll sasimd LSty Lol paie oS 395 0 )8 0 oW 51 sy aisls ol ol (fErrous aloys) sl clasui ol
i (Iron-based) ol b ,Sos o)le 4 b el
(W9 oo el Juol 09,5 w4 a3LT o]

(wrought iron) s.s,ls’ -l

(cast iron) ;s

(steel) sy
o)l Spgo dy (5318 i (sl (lBL ol &S sl palls Moyt al 09 o W S8 Sy 4 S0 &5 0uB ) o
e e Ly 355in oy s g U 5 o kS 1395 35 005 o 3Vgh ] s 53 09515 o oy
(20,3 0/06 ;I j2oS 3:Kio g 203 0108 ) j2a8 o2)8) 23,5
3313 psasliws 1033 B 1 g 508 1035 13 Loges a5 el )5 g ol 5l (3T s
ks Y58 Elgil )5 ot 3l (B 029 Ly ojgyel Lol aid S (o oy 005 5 0ol 3T g0 4 43S 0, 598
Kzt 0 ol e oS Cenl LallBb SO S bl 3 45409 g0 3 5 S5y slasYed ¢ INterstitial- Free(lF) clasygs
ool 50 Jolao ol 131y 358 iy po5 3o 138" olitol 38 (s (8 5 (01 ST o 51 g5 (o S50 sl (ygelee 0 232
5 s poslis (elge q@adlly € p ST U umanlins iSie 02y Jold Ygamo yolic ) 1l 1505 (5T paie din L S5
N
S0l p3Lie ol yon 4 p)S g oyl Jolis 3V g8 B yme oS ol (PlAIN CArbON StEEl) ool )8 3V 48 0Ved 95 o5 i,
U5 3lie YLy 3 005 53 polic y ogMe &S sl (6T 355 ¢ ndY b mae lsil 31 150 o cconl popinos)] b osmmshons <3
laaVss (g3l claaVsh jl (ols (isu a8 o late ol ()8 3Y8 511, o] (edge § IS 05 el ol Sl 2s
Sl maVgs Sy p, Sa o115 Pl s a4 S az. s (Stainless  sted) o S ;
Sge i (sl o 3,90 sladil Bl g (20 U (i Ca Sl 390 3l oo (sl &S s oleaYs (10O Steels)
A 59) s o $ L 54 » JK 5l 4 s 1 £ 9 &5 1
Sudon 59y Ll 05,8 e 1,8 ooliul 590 (StEEl CASLINGS) Siu, 3Vgd IS b oVg8 (5 o oS ol p3Y aiSS oyl (S
(wrought products) ssi S ¥ gm s ds coge opds g Xy les JS5 4 133,50 ploul (Sl I8 (Vg3 ilaab
Al g g

3Yh 5 o2l Wgi

iy s ST ol ol U oaind Sl sz 8 ol lgis 4 88T (ol Gl (e Aty polis il 5l (o o)
5 35 ] &S it SlisyS g 14uiS] o Sigd o otal Il o)l bl 5l a8 Llals e Lo Al cliyyS g LplSilun
g o o3l i 93V 68 Mg (¢l loiitune 0 AJgi ] plael Cuand ] o Cowds sbin] g, bawgy clgruw 4 b SIS o)
el pls o al i s e baie a4 il oyy S 5 iyl e S el ol Leg a gl g ol lee
24 3,5 o )8 lles cot gilo 3Yob clb 055 D L pB 2] 315 0 )S I 4 deus s ol .cwnl (liQuid pig iron)
it ST 0)5S g oo b (5318 b sla B 5 (8 ( Preferential OXIdation) e 5 opgslisnsTl 5 of
L olai an be sl saoe g bawgi 3o b a¥sd (S 3 jslaie ool sl ]y 2,08 (o jiiin ol I )3 85 cunl (55l
Al o oty (oSl wgd sl 0,68 5 (o Sllas i (sl 459S) pime K g 4l )3} oS 5

P9y 99 an ezl iaio (slamdy 3 033)5 Mele b it slaan]B sl ) iy g Nsd o a8 Cle o 4 aYgh pla
25,5 ol (INQOL) Liess o ygums U 395 (o0 distyy S5 Jubaitno (sla LB 315 Gl 5Y g3 Jol gy 53 005 oo plool calisee
aied sl p s 6,500 (semi finished) ole aes cVga e 4 058 3,55 b5 (6,503 (sl b by b e ()
Lgd oo Jds lislul bl (Slab) Jkss b (billet) Jliws 4 ( bloom)

136 5112 aseis



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

D9 oo S Ol by buwg g cul 5b ol losl 45T (JB YL Cond )3 Clie 3V g3 u0T )8 cpl 13 0gd 0 Agy(casting
04 5)lS Y qun oo dy lad d e 3Y5 8.00, 5 o z)ls B slpil il dtwgy ol 4 dols 3Ys8 a5 (gysbo 4 g (0 Al
Ohgy g adg) g by o o Slaib b cblio { Plate) axio { SHHP) 1 { Sheet) 5, { bar) abs ylss ks (Wrought)
3,8 (sl Cgllas (2153 41 ) (sl g o Jet 39521 5 (TOTQING) (o Sinl ¢ (1S 25 5 500 2,58 ke oo

Hdiejls (23 JSB Sldas g ()l Sldas I (S 5 4 g Y gae jidin (wdine ol

152555 5 15 eS|

A SVpb (6,5 At s 21 85 sl 00 o (53001 (555 2l (o5l T (o Canty (53aY5h 8 31 & ke Y
1558 o ol odlisd 3)50 ys it (ul (sl Ygano 45 (lal) (5208 Bl (had Spo & 4 g (pole) dugn ©yge
L oxd plyl slegsbe g wlss oo (KINlING) (g3l o1 1y 505 51 308 Bl izt (|58l 2 JS5 &) pormslios g posine]
) oel s 51 pgainogll b mancdiw

Sl Ly 535 039258 (sl g2l (Kot s (2153 g oo S 5 &5 el (3¥ 8 (Ul Killed) I IMals” 5Y g3 5V 3
o=l 3l 9395 (oo 4L pl,] MalS 3V 63 4y s (5508 (6155 oy 5mnST ( SEMI-KIllEM) 11 e 5Y95 43,5 0 1,5 odlatul 590
Las¥sh 50 3y9e 3 (35 (o3 2213 33,5 o oolizal gl 3l chylane (sl oo (5 5 (0 o5 sl 3V (sl 2215
20S eS| LS s j3 a5 (658 (ol 0,8n) Joxdss sloul g edls STy 2,8 b 5Yed 45 sile (3L ST 9 33,5 Lei plixl
&S e el (CO)

ol Jolis Ll ()5 dangy 48 (6] 4565 4 Mt gl S 5 > (3L @l s (riMmed steel) o1 b clasYgs oyl
@Yl g 4 S35 g 4 b 50 53 chawgie e Sl e (s polie b polis cpl sl 3,555 5 jhud g Sl () (Al
b canlis S b 518 o5 52V oy 25 (sl 3Vsh 5 ol 295 o ol VL gl b ol ) g g0
29y )8

0715 31 s 0008 Lo g o 55 o9 05 Sl 9 900 )13 pliT s g 61 b (oY 8 1y (CBPPEM StEE) s oo (5laoY 5
Sl duoyd

3550 Loges 13)l5 3 )l8" Wil 055" 13 0uiiS sl g i g lgin ST has s &S Gl i JE 0¥ o8 10 39590 5,555 Liie
G5 el g oad 0gd p 5 3,95 )3 ol g 125 03,5 Sl (FES) ol sdlgus (sl 1St duilgus b 295 oo 48L1 358 o,
fracture) cuss Koy jialS cel 350 Lilgw clo palBb e 295 o ( NOL SNOMNESS) §lb  Suiisis sl b 3Y g8
sle (g3lse )5 Jlte laie 40,5 o odlital (135 3,565 (sl e slads) Jl i (sla oy )0 wigd o ( TOUGHINESS
sBaYgh jin oS Cusl S (ped 403,555 Bl jolaie 4y 3Y53 b Clie ] 4 (CBSI2) s’ spsdins L(CAC 2) wandS 108
Wl ALBIS ded i e yolie 4 Cud (65508 3,565 polde e

ol S (9591 9 LS o2l

JS d (53)55 plp 5> Sl Cuoglio g (8l Yl Pl (Gl (i 3,15 (puodins 53 (6393500 Yl 3,0) (IS (5316 o]
i (s g US55l s (608 oS sl ol Kl 23 1940 (T gd (slod 5 sl o 31 108 (o8 (18T oguasio (55
ot Ll 48398 (o (gl ol 13 5 93 e cstagd (sled 5 lame slod (i dolr (I (sl piiiegl] 5 e
laled 13 (55503 5 V5 ol sloled 5 (o el gyl (el £ 93 Sl Gall ol gy 295 oo 4t K9 gll slajle
oasl 1St o o il 185 )18 o 48 sl (DOC) s 38 50 canSlo (55 ozl slyls ol ol Sl a3 912 15yl
g oo 0l ((0-IFON) W yal cosle ol ol

136 5113 aois



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Body-Centered Cubic (bcc) Face-Centered Cubic (fcc)
AT sk olesle 1S

) s ol o 4 gled aeld ol )3 9 ol DCC (5l il (lls lisman ol aogd dlais b 1395°C 1 YL s (slales 5
0559 45 sl (FCC) Jl> 3510 0929 b canSo eyl (69l loi Lo 1395°C 4 912°C 1 awgio (slaled 1.0065 o (8 IrON
U barse (slaos j (Suwd] 4 ol )51 plplo 398 oo 0asel (Y = 1FON) LS oyl ) ol samliie BB 1 IS5 5 el lods
O3S 3 (o o9 D5 dy e 0l 025 (b 3 5 903 (0 &) (3 (955553 S e iz 53 5 tagd ol Sl Lty
Ll ataal 55,8 55w )3 Slyuss cpl 45 Canl p3Y S5 cpl )5 03] o BE1 ) o b b (glod B gD alads ¢V 5| atual

Do o Eou ol 3590 53 I a8 A5b 500 ol WS 4yl Hl) sl (See AL L (LS 3,8 3 p ey 315 28]

oS = opl glajll

gl o 3522 1y sl 32y 5 pols Sl (el 0,28 alel sl s b g ST o e 1y 9 B, ST olie 5 )8 352
Lol oo JuSits (FEITItE) cu b pb 4 sols Jolono S5 g 0ais Jo DCC o] 15 (p)S ol jiin ded 51 op)S sl an]d ol )
20S 3oy3 0009 Lass o (o) Ll o3 1 T25°C clod p3 op)S 203 01025 (5ue 40 ST g ol o8 Jloa opyS (SHgd Jo
LSS YL sled 3 39290 316 &y 0)Ls) (61508 b jle g O a3 b Joles b e 335 g0 ) © b 5 1495 °C
2 oS o 2L lie ySlas @ gl yuiy (SNl 5,8 IMoul el FCC (yoh plaislo LY ol 13 K05 (cgm 51 (39 (o0
Jodoxe coiiw] pd g Coyd ob 340 oo olilgs (AUSTENITE)cznlfCC ol 15 (p)S FCC sols Joloo awsy 0 1150°C clos
J > N 2 s o 0 5l 4 ) Ol S & NP lay A By 5 o ) A ols
55 2 ) EDCC L TCC (o5l a5 (ol slast loe) s o SleilSlo o &S g o

g sl osd S (sladl Aoy 41 45 it o sl IS Sl (B o] 9 4 e oo it ) izl FOC s 2 S
clajl e o LS 1) WG ke 5y (limme clin] ()bl bld 5l g oKen (o b blod 5l gl gt 51 ol
a2 (oo )]y Cou 590 M3 1y Wgud sl al clasUT j5 uiles e a5 (6,00

136 51 14 aseins



3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

Jféurjl.gﬂ\a&&fccgrhT):&::J&iQ)y4{&{; 2J§.2

.HU\a_L.'I:ub..i.aHL:jMéLAAﬁ\:l{&ATLgLQAJ\jal:ML;lAAﬁ\:l{

1, CC B oyl ol do 32,5 D pds (oo 1l )8 ygud Lawgs At Il PCC 4 FCC ()5l (closloislio a5 SYL Sled asls
3 pd e oyl amy e iol5-31 1495 PC oYL 4 1395 °Cjl 1) oYL as g ool Lials 725 °C 5 sl 4, 912 °C)

D413 (S )8 oljae 4 383 395 )] 55 g ol o o3l iules

Liguid
Meling 2804 F Ty
Point (1540 C) 5-Fe
Della Ferrite
BEE - F M o e
(1395 C)
y-Fe
Austenite
T o
912 C)
n-Fa
Ferrila
Foom Temp. |
1007 Fa
FPure Iron

0.0

02 0.4
Tols w—p-

oA T & oy S 0ds slal ol Lit 3 S

D s g 1 el Shs aluwg 4 5 ook Hluws (g5 oo 1) 3B )Mk g (5B ,LE) D (Samo )]

136 ;115 ain



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

e Gl g 1S o paseia |y (alls ol S cul G s ] gt 2 o Lt ol 31y )8 b 36 PS> 4
5B la pl 8L &S oS do gy ATyl LL pl S Slie a3l e VL a4 (0L 5l Led is]58) ] Cunly Cuows 4y oS
Sy jebaie 4y b il & (B loj 0,108 SLad ] 3 5l e oS Casl (Seolisnge il clls jalaio a8 a5yl 5p)80 Joles bl o
o 9 o o o Job ] (o 3925 41 095 (oo (et it 1,5l Lo o Sl i L 56 (o lings e (> lesls

sl 8l ot 5yl 551 392 08 s 4 0k sled 3 ( DIFFUSION) 385 42,18 (52 ol cslalod 13 039 425

.r’ D
ii’
r!
2804 F i g
(1540 C) (liquid) i
(delta e
ferrite) & g _&E* 1
. : -
2545F [ ~ i =
(1395 C) . =& .=
L ., 'i g :
. ? . - i .-"'FFI
b ., L !
Y | NG
2100 F A
(austenite) E’ (1150C) Mi FeyC
' i
; EUIECﬁC I
1675F | G A 1
- T - Fﬂ3C
(912C) [ﬂ\_ A 5 |
el | /
ok YT S
1337F |2 "7 s AR e N
(725C) | Px (725 C) |
a” || ‘0.025 l
(ferrite) Eutectoid
Q (ferrite) + Fe,C (cementite)
i
u.umﬂd» 08 1.0 2.0 3.0 4350 60
Q [ ol i 1 £ .2 1 10O
0.0 % Carbon (by wt.) 6.67
Hypoeutectoid Hyparautacmid'l
Steels [ Casl Irons
- : SRR e T il g
=~ lron '

&hTJﬁ)K'&hT}uc\;lﬁ: 4J§.2

136 5116 aiw



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

)'lé Pl)flm )Ua;ul 3y90 (551 c)l),.g:aqgo)b Pbu'] 59&3 c;:_)‘.,aq.\.ulﬁ wlUSMLwl 0S8 L;:Lo.) é‘)‘*’)“”“’”rvw“’)f‘
Dgd o o.)].) b e ol 3y90 Mi) aS 2 o0 o.)l.a.w:] Pl,sl;;

B lislsd dawss jalaio 4y J)lis Sldas Cod dduod YD x> Cul Jl)sd g oliw 4 Casal j el SLo ) oled Syn
D 45 Gl (gl a1 o151 Lol (g )3 5 0 o e Syl Sldes Jolhe U ais 0 SaS o pl )51 5 5,5 o
pLoul o S0 5 alats S5 oy asuiio b IK0) 5wl Hlub jasuin slod 5 0pyS olime 13 3WT yo (clp B plaS w8 o
D35 8 Wy 39y 65 o By o a5 (651 93 (g 0 b ol 4l Mie (6518 G anl 3 ol (Ko dats o 395 o
ol sl ye 3l osds astie AJKA asb 150 cuyd g GOPG anl 30l oy g a4 S5 50 56 ST s> sla Jglono
&S S o olo 1y casdly opl p1,SUS ) piomed it o, (SWgd o d9ds oaims lii (JKA 3 QPG slohas M) oy
ool E abaii 1 )5 203 201 pSThe L HEHGI ol 51 5900 a8 canl a8 5l ydn o] ) ()5 Swigds >

GYL 9355 0 3Ll sled p3 a8 el ol 3 9,8 @il Jolome gl 51 (o il o 03l yiules p1,SL> ol 55 3,505 56 ¢
|iquidUSw9.\_§9§\g slod jiids oyl 4 L) slasel (los WS 4 A (o ol a4l pl 8l jheded e LS | plSLs
Ui 1LY Jle lgie 4008 oy opyS jlde b opyS — ol a3 WT (sl mlo oole plad ol y3 a8 il olod op i ol &
ey oo oS dod A3 g0 1311507 Cay gl b woadeS (slod ()8 2oy D B3 oy) e 5> 4isSs a5 amd o
Wl S Y gasto Ao Sl Al e g Capas Jud o1y phe (8L dleso] dlas

cementite) cuiow b ool 408 3,5 o 51,8 ONMDO e ;5 g5 )15 56 p1,5L> sl Caows 4l giie > a5 (6,500 56
a3 40y 36 p15L> (oo s o5 5 sy 1) el (5 303 6167 1 Jslao FESC plias gy b 555 o
oozl (23l oo 32,5 (559 Mo yd B/67 Jsleo o8 ol (p)S o3l 0o )3 25 Julis FEIC a5 wigis (0 03> 359 Mo yd cns s
wlajB L bl ) cuttow slp (b (SauSs g pllotinl (st el &8 ol (Orthrohombic) ey ) waiion (y5b
235 o il g o b

760°Cslod 3 opyS 203 04 L 3Y g3 Jlio olgie 4.5 1,8 (o5 93 g el Sbs a8l s G p0 (658 G 4l g0 ya oy
opl Y gh ol a8 WS o g i p1,SL cplplo 0,8 e B conly oo > Gl g Lo Caows D o (651 93 4l
gy dlgd il g o yd il S 5 el Les

PIIS o pyS o yd g il g Capyd s pdlie S glad Jlai 3590 (clod 0 1) (o516 9> Al a8 B8l 53 s O S by

<\ 2D )y S o 0/4 )YA 5 e PR | o e {J )6
).)u_;.uwu_:J_)bu.:)_gullwods.\.\fwé‘aﬁu.:)sm))O/OJ.)b])(w)SMJ%»)PG]Q> (bl s o Ll 760°C
HEL) ')‘LS A)SU aQ]la A O )‘)dl b ] [T A)_;u oD A A,L'L )‘L4 {)_é

S5 B8 B iy sl ol (el i Gl B 00 e o5 A8 o b (28 203 T o ) (il el o)
b e Jio ol 5335k (oo drle LB |y cusinl g o b ws pdlie das (olol 90 4 s a8l bad g, 5T oliowid
ol 315535 203 0101 &y cns 20> 017 & (S5 (0,8 200 014 J5WIT oo S 35 cyg 3,0 3939y o Conund Cgitn]
S 4) O oo 5 o 55 ok e a5 Sl 0 (o S5 it sl 6 ST Sl ol 53 ez
29 58 5 4 316 s pdlio g (o) ke S0

Al o 32 atnl (3,5 300 9 (35 £ )5 o 0 8 ((2le S5 ) S e i Sln IS 0 Oizpen B 1S S
900°C il 4l slod j awn] Lioloyw Jols )8 dop> 0/2 et gyl Sllas glgl 5l (SO o laie ay.0,8 oolitul
3 e (865°Cogas) 5,5 oy, 3 GH s ;5 ol (lod &5 Sloj 45 o (i 5B p1,Shd wumdg oy ol
YL Cn)d (glod 4 3Y58 (slod o loj g 395 (o JeSul (s (sloiz b dod alS LS o (0 St 4y 9 it
3 otnle sy el sasle (B il o ais g Canl 0315 5 poii oy 4 5V 99 o yd 15 dgas hwy o (HP) 725 °C s
5 St ® | S 5 4 olesdl il olad lojan 5 8l o (Bl i (9 o p  125°C

Aol jn el e bad com

136 51 17 aseius



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Al Cutiow (Sl polie ol jod 4y o yd Baee Jold 0¥ g8 Slad Hld b cplpll dad o 7y (sl odos o lazmo (lod b islo puo
b dled (S5 51 ola 6l 5L 3l eolatwl 3y50 13 3 (6t (sledlio 5 085 dalen )8 Gy 350 asbl 3 kit pl (5555850 0
— ol 56 13Uy s e 4 g amd o Ui |y 2,8 2o yd B/67 U slewds oS 5 b op)S — ol 5UT 18, 4-4 IG5 56 o1 51>
0SS L palls al S atels plas ool (b (sl (658 P oy lSel 2988 e ols3 (FE-FEIC) ol a6
Ly gixio bl 3T 53 (63,8 00,3 B/67 51 i 32,5 13lie Lol 305 3429

b ) S el il e 118 AL S oL Sl Sy o 4 U553 Fe-FaC i sl il o
S 5 5 8L K03 g 3 S g g S 53 ol oy I 31 P15 Sy e 5 S 5 5l Soalysge
o onl Ln)lS a9 3l eyl €S St ol S St (St bl 1 oSl 3929 bagd asetio ol o 2]
Jods Cpen 4 00l o sanliie b 3000 coosd b oled¥ed )3 yal wo)lS e loim a8l o 551 atun] jlaw Yooxo ol S
B gl (7585 1) ol Jl bl (slajlé (glajype 39 g0 IS & (ol pl,SL> (sl ial (slafWT iy ol FE-FE3C i
L FesC Ui o aees J0B ol wilg o (o5WT polie Lol syl (cudl 3) Fe-Cpl SLs s FEe-FesC ol 5Ls 15 aa
sl 30lo b a 3)50 yd 03y pel opl &S ail andly il §

eutectoid ) ag:Ssg, abais pb 4y 725°C slos g ()8 duoy> 08 abais 5,15 9y 4 US55 #1,5Ld (59, 55 (6,593 (ot blis
ol SiSigy 3,1 1,8 1150°C clod ¢ opyS s> 413 j> (€ULECEIC POINt ) ;5 SiSigy abaii .l pgwge ( POINE
S (o (3L Y5 (gl (core LB 29SS &S jolailen 2)15 s (i 3590 53 (g3

L slasYed ¢ siwn NYPORULECOID ¢ ieS )8 b (obdYgd . disd Ggpme 19T (cladVgd dy )5 2o s 018 cladVd
P as 0715 51 1 5a8 )8 wopn b slad¥gd ols el j3 diun Jgl £95 51 d¥gd yui . aun Nyperutectoid jui, o)
4 g3l Slold Cpenl 345 o okilen 0 giSig (slod a5 PN Lt laa¥gd 5)lys Sllos 3590 50 .29 0 oiles Mild Steel
o ol 4 Ul slod 5l oY awnl 35 85 s oS cunl 565,55 b gl bd cpl a8 o o)Ll A 1gles b sl Slyso gle
o i |y ol GH bt 08 o i uSts 0 g9 o] ] ilo)S s )3 o 10 4l olod )05 (b 4 s,
4 opl gy dales el 5l JSute Jkslo g 598 0 b Lile,S e, NypOBULECtOId sYgs jl oy )3T o]y &S amd
yl> (St 3V 98 08 e 4 A 3 slod A 1 slod GBSy a8 il anisly angi o)l o il oYL Slsu cles b A 3gles
PS5 515 ol o aS el gled ¢ 395 oo oilen A om slod 45" cunl HE L ( Llize s hyperutectoid clasYss ol
el 0 3Y 3 ((CUNT EMP.) (6565 slos 1) A 2 (slod 395 (o 1L Cstiows 32,31 ¢39,5

23,5 o odeli A g glod g canl Jlub O b aS conl glod oy yieS Il b bawgs oa o3l (glad

a9 (oo Yl ()5 £35S 9 ()5 Sy S I L gl (pl ol g Cenl (93,5735 Sl i (25 25 53 59550 slaled
« chauffage refroidissement  couslys sl oly 5l 45,5, C g T &S Wgd o plaze A c g Ay clalod b gl s (o
i (3)5 £)5 9 (1,5 p Sline

JeSits ezl 10,5 100 U 59 2,5 B loj > ol olod anli g il @l (0,8 20> 0/8) 05554y oS 5 0¥ )3
4 Lod b ol il MolS 945 3y Sat] 4y oad 03] )] 4 s 9(@»\ powge (13,8 diiinl 4 )l Slles u") 29
Dyl (o e Culiaw 5 Co b 5l (556 93 oslie & 56 e loj el 5 sy o2 (125°C) S5y oot

o5 5y il s Jols 5309555y 3555 ) &5 ool tnlie G 6 PS> 5 b abns ol 05 i 1
-l (30,3 B/67) YU 03)S b csions ¢ (203 0/025) o5 Jlows 32,8 b oy 4 2o > 0/8 cslgisy

by i D JSs 3 aS Y jllo opl .l 1Y Sygo 4 o055 3Ygd 4D Cutiow 9 Cu,d lajls sBlg c5el98 90
ol 0 S5 Cttons 9 a8 118 93 51 a8k s 18 il y oS ol 23 55 095 o oS (PEAITILE) o)y ol o

Sy b cos |y a¥gs  Slse oled culp )3 Cutiow 5 oy Oliio Cunlus ol osd o3l Lis 6 S )3 ey Sl 0go0
aS Sin s 5 s Cutiow 5 Coyd slb 4Y b ods LSS atwal (LS 59,8 5y balyd cos ey g .0imd e
s = (fine pearlite) ciy b ey b ol s b iy )b S5 oo Cadyy S5 (rad 3,65 &0 S 4 (35 2y Jos
el sl |y e (AUCility ) sy Gllasl 5 YU plSntal

136 ;118 ais



3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

FerSed sle ain 3,5 maly S (o aaldl 13 3)135 (0 36 Ll 525 (69) (1205 3 Cas o & el (9350 31 (S oS ()
oS oy p ) BV (Sl Sldes

- ditfusion - diffusion

A ¥ - Austenite
I
I

S g i 6 5

O35S D Sy g ()5l ;53U VS (5l Slles

o JolS s gl dg2 g sl Las 4 ol o3l g il S5 led 4B 1 398 19,5 25 b Ygane 5Y b ()l Cliles
V5355 (o plonl Sai plos b M ¢ i3 55 dga plai ilises (sl Lame 53 (35" aizol aul)d (ul 25 (o 5T i
23 0955 gsS alawgs 45t )3 31Kl )0 i ai2) e slb et L BIS o (3 20 (il 295 (50 20 e 1D il
Dl g (0,05 13 (38 3y Aoy sl 13 5 Sl oy iz ) el b (S

09903 1@ P25 3 2030 23 OFst Comed SISy SV 5h lado gaws )3 Vgans (13,573 s 6 poo &5 el oo e () (6591 5L
235 o Do &l Yl il (] &5 393 (o S s 4y Ol Ji punilSle Loy L i alaiie S a0

9 o Sl (e 4 9 20 392 (] oy Copnad SV g8 s )3 (650 (D D0 iy 03,5 @85S 0 sl L2V S 5]
Olysb.cudly dalgs 399 Y e 50 55 oxlaudly i ) 0gMe Dgy Kblgd  Selite (slaylidlu §uy g cglite oled (gl)ls 2Y4d jae

136 5119 ais



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

P S Dy Gy 3945 o 2,8 45 30,5 o oy S3b alafie (S a3y daldl )3 aLBL pude b dibe Cawl S o5 dtaS
48 395 (oo Ja5 (65500 U oy 9298 (o LD Sl (3,5 35 Job 13 098 (o0 (e (i B pISL 3 &S pslailen
polis b jgi > 4 col (S pizan 35 (3,5 3y Sy g 1) o ¢35 atpitl bl & (St Lo (S
w233 o ol A 5D A 34 sl 51,8 g3U]

295 (o 3o ] S50 2y ) gy izl 8 plod 14 S i 3 1 (8 2y 04 1 Mo ) 5SS gl 38 S
)y il a1 a8 g 5y Koy ashad coalies 4 loj ol 4 cowl L5 ooy 4 (9,8 aiiw] (gl cusls dn g 4SS ol 4
Do (g0 a8 )5 i b el S b

as ;oo (cewl 820°C dgus A 3 clod )8 2o yd 014 L5V gd (cly ) asb i A 3 slod & Cond 9,8 ] (slod 4 y»
Sl poled oy Bl cuiol alls 05y 59 Aalgs 185 ol @il ojlul sl yide 3,8 aniiwl clod ;5 (6,155 oo
0y il (cLod jl atunl (3,8 5y e 398 o plool A 3 YL 00° Cl s Ygome 9,5 atisa] s pped 4 951>
ol S e PCC e b a4 i s 4 9,5 TCC o puwy (o0 A 3 4 85 Sloj ] o3 29290 A 3 (6lod b (6 yuii e
o Aol A1 s 4 A 35l 05 3y &S jghaien 33,5 o el il (ola il jpe 5 oy oln wils by g S5 wles by
S 10955l (YL (slod p3 S Cayd cpl b oo dsldl o yd s cla aild W)y g 55 alles b Cuyd 4 il (565,85 aub
S e 2yl (4005 0025 iS1as) (p)S oS sl jlaie o yb a5 bl 109 o oaels Proeutectoid o b wowl oni
YL Canyd bod a8 o ol 53 b oo il o b bawgi ol (550l b Lo (Conl oais 595,53 jlad 4S) silandl e
S 5 led 45 ol oty 3oy 08 & osilesdl csiinl 3,8 liwe 48 ol o JuSis o yd ] ol odaawy A 1 glod
e 55 3 PS50 (ol 3 955 o bkl 5 0085 o a5 il o A 15 o s i |
Cdp oy (Dlg 9 L9 Co b S5y b (g ol )3 4 ol ord o3> Luled TS 50 Jlidle 3oy ol ol ey g )b

!

C s 5SS s, Lol K oy 555 5u e 3Y 6 bl 7 S

136 51 20 axio



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

2 (o 5l & Coians § Co b (g ol 35 amlss dbul ) (gt (65 Ol baome slod BA 1 (glod 51 3,8 3 s sbo]
sl Cotons i3 0 9 cuyd isw Wl JSise 51 5Ly L i 4 dag b oy e |y 08 doyd 04 L Y g8 Ll jbsle
9 Catisl (o 3l plon ol ol 45 WSS ol (88 e )3 b alitie JSS @ g o |) 0gSSgg Ca b g Sl o ol
(85 e 6ol 1gas ) 35 pwess it A 1 (glod (Vb oy o b

eSSy g ey 25500 S ol ()18l 52 04 51 a8 (o )8 003 o8 5SSl SV 58 Azl (3,8 30
Sy ) 08 g 0/4 sy Lagl ppy S ao)d 48 oladVgb |l o)y ccud i Cpods 40.Cudl> dalgd (08 00> 0/4 5V 6 4 s
g el 1y giSG0 b il it Sy ol il (15555,

@l (Jels oL iy (s sl 3985 b Cpr (B oo o9y pas > 2 il YU sledlie )y (95 35 Sy 51
doy ot (sla il 0 ) 36 oo S5 A1 (glod (VL & 095SBgg, b oSl ol 31 1 S5 s ealis glite
by il J3I 5 iz (sl S5 b il sl &l jya (59, (55 Dl | ol sl ST o 0y S sla 4 )90
Cidio Sl o Cotitol (sl als J515 4 &5 ol g 8 Slomiio Jol 2555515 Cu b Jgane sl (S3gshr0 S| Su - 45 (0
po—ose (WidMmaNStaten) cpluiie sg cojd 4 2,8 osnliio (Sius Slod ool 53 )b (s &5 (g5glsdy90 cnl il 03,8 04
Fom

A5 ol 5 Cotiomg S glo Y oS 905 oo LS5 Ay Sl il LS (slod p Culyy o sl e (9,5 200 S0 4536
D9 (o0 iyl Sl g Cnl

oS il gy ols dis b Lol wimd o lis |y 09T gmle cladVed )1, lan atwal (13,8 55w )3 0 95STgs pola cladYed
o S AL g Aem o 0055 3 0 & SN5STsag B 095 el A om slod sV 08 izl Jas ol p3Y Sl
IS 10 955919 Ctiows (5] oy (0 A 1 Lo a5 olKim el 03,5 oguoy sl (sl 4l Gpe 534S ] Costtonw g
Wloy 20,0 018 0 1) el 30 ol se 48 ol 005

)0 38 e A1 lod pj S ol 108 o hias Cdp 4 ol cuinl sy (s A1 i bes & Sloj ol
o= 8 USCs el il gl (ol il pe 5 (0555 29,) Cations ) () 4 L ey ol lamo slod > oo Sl o,
Cottorw S jlabe s 1y S o3 L dgis a5 )8 5 3Vsh 5l oo sl a8 dmd o ol B p,Shs e e Liuled | H3 e
(12555925l 5Y g8 Sy 1 055Sga9 b 1 208 Yl K00 ©)lin) sl Sl 555

o

Tt N L ERCTIRRGR L

el 4 gl ST (gls 41550 3

136 51 21 aiwo



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Sllos plSin 4 1) 03V5 ols s 4 )3 g )l 32) Olynsds (gl Gy 52 0ol 2yl — 2l 5B £S5 ol YU (lo Jle
LI olie g9 Jlie (lgic 0.3,13 3939 #1515l oalial )3 35 ol Codgase 45 35,5 o Lt Hbl aad o Ui )l
b anlss (ST ate ke 5 g5 4 du 65> bolas I 3 Cunboe (SNIFEING) (08 Ll sl

28l o Gl 028 @555 b (o) 53 a8l el g pe (05 35 b )5 £5 @y 2 S5 55 M &S pdlailen 2 ogMe
Axag 35l B o dgng pas b L 2gd buls ey pd b 4 il 565,50 0gd e el

45 ol 0)65 13 (3,5 350 48 30 s 5 ] oS o gy i) )3 1) LB (sl Wiged | ity (25 3 ety 36
a8 Canled 53 (3,8 3 gy cpl 5 e da iz (glod &) s JS U 298 o 03l 03l 5 0nd Jigels 068 Ha5 550 (slod
D9 (oo Dy lod )3 g ol z )1 068 | dxlad xy Cawl 5 (g0latdl

JUas1 oo b5y basa (G 55 alolBM g osd )1 0,68 5l dalad  im ] (oo oty 3V g8 13,8 au5eS by 59,5 5y s o
D95 (o0 59 dbgé (ol Ol

(Lo yosl 0325-) (soloosts dlso S (orpmsg Aol ol )3+ S ol 5 Ol e oy 51 Al jlie (SALS 500 0038 i 2 o Lo ()
5y b (plo M) 395 03) b 4 bl 0 S 3y oo aimd o i L Eal3El |y 3,8 5 sy g ol a8Lsl Ol 4 48 15513 3459
o 1 oSlo O (glp oS wims o s H sse dluwgs 1) 565 sl Laso (SaiiS 5y )08 .34 plovl 815 & ygun oyid
3 Ls 5y s by Sl 5 590 el )3 (53,5 300 ey (32503l Voo sl B ooVt S5 O il 9 0125 5o (42
o> S5 L glagel Jll Gl g onladl (A5 (liae (Al el (35 3 p iy (13BN (92 335 (oo o3l gllae
A Anlgd dxlad

Lo (590s8y90 P Cov &5 85 8 o )90 B (T )8 Sl SISy 0955 2y Cae iy I3 OISL 1 (B
Sl B Gl 1l BRIl en 5l 03,5 3 g STl s o)Ll gl 4y el (0 iy b 55 9 95SSsg o b il
dg Sl (6)503 slil Jold cudpy (slom LS Lo 51 cdom )3l J0155 S92 el il S5 gl p3Y b yd oS gl 39
1y Ll s aS el Jods fpoods 40 g iseds Jols e Slial 95 oyl s (MANENSItE) o 55,k o ( DAINILE) ey o8
A gt 3] D985 5555l 390 )3 9 sl 3l Do ulisl S5 T8 51 (B i 3,90 5 et o3 (Do) S LS
Sl

P l s &
prtd -

4S (oS o o ) 0,100 Iam 9365 (o0 0ael M s slos aS) lu (slos SO (6VL 9535 °C 5 olod aiely )5 i
g s G S e b oSl 4 £ Caiiao] I ol 19559 3Y g8 61 275 OC sgan 9305 ()8 ljee 4 (Stw
e Al S 5 g il 398 by o] S5 (g sl lito il b T (555098090 Ll sl (ppT 4875 8 51 (gl
el (o) 35

sl b ol cpli ogde bl a2 g iy St 4y bgaya Sl 5 gy (9,5 200 (slai o 53 G B 395 o el Sy
YU Coi o LS asely oYL 5w )3 565,50 slales 13 0l (Siww cuitwl (565,55 (slod 4 bob oo oSt
e S yieS slaled p> oS (lOwer bainite) sl cuin o) JSs p b g cpl 20,5 o Sl (UPPEr bainite)
5 S oe 05 ¢ G 3V 58 ol slale )3 )l gl o b (Sl elg )3 St g9 93 ul -l UK (g ¢ 095
bbb cdy g @V cin b (il 9 (Vb ot gl dlaulie .ol (i b (= ()% 5Y58 | 5 Sllaail LB
Uil (9 i8Il gSug S 1 (585 000 )10 ¢l 53 sl Jlgd Jlaw (6395 CoSugySn bawgi CuiS)le g (b Cutn et
RTYRTAPES

Ca 3 5l JuSuld

Ol i (i b g Sl b captiol a5 jolaie 4 o J S Sois dlowg 42 (365,55 5L b5 sl (3,5 3y ey S
Cpl 3 S o g By (D98 pE (595,53 bawg )] ()5l leidle a5 b saled oLl sl cuial (o b g aalgss pl

136 5122 aseins



3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

o (538 & Cunl Co3le (5,55 ol Jgame Wigd (o Lrly olgS alold G 53 plojan ysbo 4 Ll I g dsgecme (36555
e a et Luolwl o 55l leid lu 00 (oo ot lidio B 51, SLo j0 ¢ ol byl jo LSS pae o & Cudy dud g 0090 4l00
Sy IVl do 51 iy s o izl 3 ()8 (935 i 3529 > 42 S (ga0T8 el ((,3) BCC 4 (cin]) fOC 2¥ 53
S5 L 1S o sl DOC ol 5 Lo Sy 5§ gl 358 (5 Mo (398 (g pll o] S8 53 (5 5
@bCCwl‘w\omWdeLm Casdgo jd aS°  BLSI )8 demg ol s Sy a5 il bCCwolgL;ol) Co 35k
750 0)le 40l (S g &5 Lol 3 s (g9 ol il s )3 sl o (o ) glogel yled ok ke

<l ( body-centered tetragonal ) bet s 5575 JbeS15 sl 9 S apud

A

l-"l _,_,--"""- 1\-1\-&“{_\!

b il = | H
e h.

7 Range of posilions
-4 for iron atoms

(bCt) 5,0 o (FOQ) T i 55 9 S5

ol 0L (S 9 iy Blasl g i le VU plSoxial 5 s sl o 1 ool sslasdl G155 g (ss9b 5o 3L gloge]

Lattice Dimeansicn, &

3.08
3.00
295
2.90
2.85

2.80

D03 S e (S glgel e el oas 03> Lis 10 JSCs )3 457 jobailan 3945 oo
ol Jdin 35 Co 3 le )3 00 (ugime ()5 (liwe 2L 6 PVL S Sl 3V 58 e g

Co- axs
-
-
-
- -~
-
-
-

'-’ &
T T i e a - axis

1 | | ] }
0 0.2 0.4 0.6 08 1.0 1.2 1.4 16

%% Carbon

J;o\}f&;@bct,uuéj,ct?};\,;u 10

._U\A_L&Lséﬂ4'9‘}§.i):c)}>uj a)fu

136 123 aonis



3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

w:P;Sl»qJﬁyﬁlmgOB O;.)S))) L5l )8 liee b cnlize Lagiitns <o 35 lo (uw B335 o el aliis (ot
ol o 03> Linles1l S5 55 cllas ) (oo,

65
2 60 ;
I «— Quenched marensile
5]
T
g
S so |
T
@
@
5
S 4
E
o K Air cooled pearlite
20 |7
@ Spheroidized carbide structure
1 | ] ] | |
020 040 060 080 100 120
% Carbon

el e S UL S

St ol (sla ald 9,0 (Sos8 slo 4V L Slriio 3 Cofle @)l 3529 (B35 le (95,55 3 4 (o3b sledii S > &
35 o Gy o d ) le] ksl w ) 2y O 5 syl L S 53y g o
Canl 033 Lt 5 385 slb awy ol ool 12 IS5 (0 k5 Lo 5,y opl 457 jehailen 39 0 cino g ( NEEdIE-like-acicular )
5B Gig oS 05 Cujiisle g JSB llidy ) CaiB)le o (ygb 420 )8 plise 4 (St ol 650l S5 &S

g oo odbline S 93y lawgie (p,S polie 50 Cawl

136 51 24 aseinc



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

S 5l @ls 48 w955 3 g b ol (olod 0 b ol o 35,le S jobate b 0,Lsl YU > oS jobailen
L al ol 5l i (2.8 30 oo 2l 45 2.5 352 (S 3,5 30 Sy Syl iy 095 03)5) 095 St g Sy
Wy yeks Bl S s Y g b g Cojilo ) bl Al (51 a8 (S (9,8 3 e s ST LSt o35 lo
295 St St bl o 8 (D985 ] B b bl Lo gyt 008 39 bl i ()8 ljee 42 8008 eSSl
iyl oSt (Shou sles 5 odle (ol 4 93,5 (o0 St (6 piin g b VL (S L sladVd ) ol S (e &
b (o il i S b saYeh

bl 3)90 ) 0509 4 g9:590 (nl -l Jlgdd Yl Coi)le LSS w0 3L5 (355 3w Sl Ca s b i )5 o5 SV
s @y (B 031l & (4 30 eiid dblie ja0 53 (g Wed (o (L Jidin |y 295 ks

eLod o dy a8 adly os; 0l (slod 4y it & WS o S @ £y (Slej e it @y 0955 0 plin
353 o GMBIMS (slos b o35l g9, slod

39 e atiS ML e jissle gLk slod o 40 48 b il o 5l Lod (Ko 5 salgss JalS” o jisle 4 ol (55,5
bales L5 ol YU 00,8 L il aigd o (piom) glroel slod i coms plod 4y o0y b sl cujiyle o oloxll
940 2y 295y (slod o (6 ey

L Mt s Ms (slalos s pppon 4035 St o 35)le 53,8 sl (B (650l b 05 3500 (65 ol slod b S0 &)l 4,
Vg5 (gl Mt (sLaxlaims o il ) M g Mis slalos( LS o ) (s3U1 policOaily o ialS 5Y55 0y e 2ol
Loy o (gliod L g 01 atuitol I 358 g5 ol 1 L5 a5 13l Lo (slod 1 y2aS bl oo bawssio 3 5 005 oS sl
Sl jgalS cel Aslgie oxiladl o] plog daled oxilesdl couitwl § coisle 5| doglste bl (ol ks Lo, digud guiseS
L ol 5Se Qg 0> 52 b s il Slbos 0 3 052 995 (0 (AU Cgllas b Ygano uilaBl il 93 (Sl
23,5 GMSie Sgy sl cunl 25 &S o 35 le 4y Jyas

a.u‘s,,)osc;.gﬁ)lo

oot 403y oS (ol 385s) iS5 (Sepin o & 4 bl ol ol 4 polie g o (oSotiame sl wu 5l 4o 3]
35 s algs o oad hias Cule 4y o) alae plas 4 (03V5 () it Gl conl (Son iy 4 Cu o 35 cansls L)
= Lo o pmlie ol (il T 0 al B () cuiBile (rlaw 4 4 e 2.8l (g sl 3 )8 sl olie

136 125 ais



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

IS Sl el eolsd Lo e Coplo s lo ) 4 B35 ()l Cllas ()5 el bawgi |y cojisylo (lg5 (o (53003
A3y (Sl sl s g sl awsh el bct Jis b )3 (639050 3o (1S Aad o 0] (135S el AL Cuwsd ixio o
Bllasl g Keyis g ods coiile (I i JialS 50 o Liomo) gl gel Ll cael poii opl (5900 &g )8 JuS0i3)
O P o pdy (o0 bl (b yad (o g o> JyuS b (SlSe (olgs Slpnss g (A8 el (e ey o0 RIBI) 0l

23,5 o3l (g ydy Gillasil 4 plSioxial

SR S

093 908 plp )3 e Cunglia o5 3 (Brwdgd oy NAIAENADINILY) (503, s s(hardness) osw cp gl b
70 9 tlord S alowy 4358 sl Ju b 55 b JsST) () 4 (o (g5 el 3jlailil bl 3 0 508 S
S5 Cojile (oe dar U500 Ol damd o Gl 0 s i ]y 3V B g0y (e 235 0 e )L
o S5 e S aY oSy b Ll (08 gsS plSin 45 witen el Byl (Sl (sl s oS ole 3V 8 355 e
D gud

039l 1y (6,505 ools Bun b g disud oy oS b b g ol 0aiS b ¢jluss) 8 Ll LT a8 s ol 5l o3WT polie oy
@ yolie o G 80 cul (Koo b g S 005 Bl o ) 3Yg8 )3 0 Sl oled gl (o5UT paie g4 kx5l lojen
23,5 Bl o o bgodd oy oleis

Am3 o s BaYgd 3 1y (LT polis 13U 5 Jgue

136 5126 aoxis



Y8 115 S oalitl [ SigSe 5 Cartan 5 Jshite (sliits 5 oY gb i il L]
s o pelS el 5 65l

- - %) 3 1)
IREERE AR
TR R R
A3 218518
22455 %
(S)pwutews | * | # |2 |- | = |-+ ]o|-] |>
G gV 3 (MN)pisio | + |+ |+ | = | x| = | =2+ ?
o] Yed p(MN)siKo | 3 | + | - [3t| = | 2| 2| 2|3 |3]?2
(Cr)e WS l2e |20 |20 - | - | - |+ |+ ] - | 23
Wy sV S(NI)JSS | + |+ |+ | = | = | = |+ |2]-|-]|72
o] glna¥es S (NI)JSW | 22 | + | - |3+ | 20 | 3|3+ | 2 | 3|3 |2
(Apguwogdl | 2 | 2| 2| 2| - | -|2]|2|2]|2]">
(W)opawsis | + [ + | * | = | - | = [3[3 222
(MpdUlg | + | + | + | = [ = | + [ 2026 + | 2|+
(Codws | + | + | + | - = |2t | 3| - | 2| 2
MO)oyadgo | + | + |+ | - | - |+ 20 |20] - |2 |2
(Cu)w +l+ 2ol === +|2|=]|=]+
(S5 | 2| 2| 2| -|-|-|2]2]|3]|">
(P) JUCR N N -3 2| 2|2t 2] 2
OB g a3l 0 alasl asuiel B ? olsd I m oles GauliElit U e byl 1R

&>l

1-The Metals Black Book, Ferrous Metals, Vol. 1, 2" ed., CASTI Publishing Inc., 1995
2- M.Kutz, Handbook of Materials Selection, John Wiley & Sons, New Y ork, 2002

136 51 27 aseiuo



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l
L

Pgw Juas

O Elsl g 3, ibiu! b _os U]

136 ) 28 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

T Comr 3,15 Lun]

Pl g iy celsd g o cages Slidled I (ol 4 > oyl )l g (1938 cpgle gl @l g (e Sl ol 3kl
OYole (o yiuS g Gl baas olaBl 3 oo a8y «Olbli)l g (valdl dawss gy isg g (Siblen gl jelaie 4y dols
3 35 6050 il Cul 0 035l dlasls g ol oreld (B (sline 4y 3kl S ol 42 9 (o0 LIS (2B 5 IS S5
3l ABle a8 3l 2gng 3 il

Ak o)l I oy 9ol (gylme 53 oS B ol g o Il Sle IS (glins 4y 3kl -1

13,13 hortas 390 1y (658] a8 g S gty )l b &S sl sl g jlims y (sline 4 3 ikl -2

» L oaand cldb an 5,5 a8 s bl Jelse b Lulyd jl acgeme o cpani b g loiuiig 51 cnl & e 5 luiliwl =3
Al odd Jols Jsme obil @l )l ass

sl (6,5 St S5 (gl o8> o oly SO 5 laslil -4

Al odd adyply 2 Mard Slolie (ggu 1 a5 (63,190 (13,8 LSS (sl ] g8 amus 5 ikl =5

Ngd Jes bl aS byl 5l ol acgmme Jolds ol atdgs 3,laikul =6

At by d a8 Slosl ded o (sl (o b o)l plate plaB] S (cly (gaelgd 38 g wula dm 9,8 5 ikl =7
Al 4B o 4l plie o Cogual Jl 45 (g9l (g5l LSS el jd sl Lol jiieS fols 3)lailkul -8

b ool SO il y90 ()lid] 9506 4 b g o andg o 4ol 1 a5 cul Joo! dtwgn g phite (Sinlon 3,k =9
Wl 005 ZBly paxe ylo sl

wole Jgol b aes 1SO Committee on Standardization Principles: STANCO) oSkl i ym j> =11
ol (6,5 6 Sllas G ool plil o oy 5l (Sl ol (slgiome &5 ol atigr m 3kl (1SO & atly 3,lusbiul

ol g 3, lustil =12

&0 50 5 las !

3 i Cawd Slegne S (S5 elein] &g Llg os 3,1kl g el M Yool il Fu b iblo 4 bgyye 3 lnkiul pogie
Sl 53 5 s g 5 51 g ol 3 5 85 1 oot gl 5 Sy e S 5 ol 5 a0 53
azild 3939 loj o > Lastie Jgb 3 lukisl BU a5 umd o L Sl 5 ddes cou BT @ 2155 Wl sl Sinlen o)lgen
o 58 Ol yae g w8 sy (F)l B 1) @i e i Jobo )ikl ol dplne (g 5 luliiilinl (15581 or &S A5k
G5 i gl Ll slad 45 L umls dgie oS CB> pao plial (laly S b 4 ST o ysky 35 sanlite (5
Lo e8> opl 0gd od 0d bl oo 0 (6500 9 Bl gun g 1l ond )T cdn 00K b pled 8> b g canl o 3kl
ol s B 50 de dais (lad il

23,0kl Jg5 pow b oLl (gl sl 0350w 1y (651 oly oS (oo (S5 o 13 Lo a5 )50, b Lilin 5 s I 3, luikil
Oz 8L 4B Cpgo (65 03l 3)90 )3 (3,5 bl gl 45T sy (oo S 4y 15 il 6 o3l a4 (IS s
) ol 00 48 (ot (50 (555 051 Copm] 53 3] s 4 pole 25 (omr ) S e 2 1y 65 o3l ol e
ko>

o oS mamd ioles pB) g alael b1y ol g 43 )3 0310l 0 oo o ol 0)b 3 1y asu] lgs o5 ym aS sl pl o e Slizel ™
“udlsts plo al>po 3)50 o] 53 g 0391 (@Bl s 1o (BT g0 ol o 1 ells (0 pogad ol 0 i S @S 3] ol
0298 3 " pesiled S iy

05185 BB s (65 031051 bl a5 |y asl g 58 (65 05l] el (63 031l BB aS' |y asul e el 3 yeus BB 1y asal "
AJ5 " oS S

$50le 99 £l o505 Ca e g5 (a3 0,5 (45 03l Bl e &S] el

Gt "9 o £y (55 03101 &S 295 (oo ST o I ol "

136 5129 ais



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

S5 03Il axsa ,U

23l Gl s psle (o8 51 S plie 4]y o Ol (oo 59,5 (o Gl dgs 4 (655 031l bl

o b bl floj ol ;5. 05,5 5lel g clyp g alas (ola Gl3gy o (g ol 0,3 45 el oy dilate I AT 5 cou
Sl by "l g (el D g b Glabie e yel nl 45 Npgl ) €15 9 S s 2SS 5l Lpglundl s sl (5588
o3l sl (ploasly dax 1 g b zolae s (S5 j5 3)90 (slo CueS homiw (sl aloanly cplplyad S5k 5 a5 0l
0975 5 ) Joy Su x5 0jul sl Sloj 3ly g s 9 3 pli @ dblo (sl Jgy oly (2idlge (i )l Jsb s pS
935 paseie Llgd 55 9590 Sleile g 23 5 L dsle 35 g et caby

0,0 Blbl (5 a8 lwl yas pledpe ol 5l dm as asls p b yeil el CaagSn loj 53 (65 05185] pitua Ay 5 dmargs )d psE gl
Awgn wb 4 (g lulinl ) eslatwl b 1) yamel wdlS o (6565 03l] pias 48" Wdgy (6013l pgl W5, o (S5 s jurlols
o 4 lis )lalinl o b (28 o Ao 1050,8 o iy w5 oyl |y gal pdS sl s S 1,3 (lTNeEar)

Sl 52855 T il pn 5o (55L& s e 55,5, PRETECN KNUTR) 555 3,8 34 1 5 o 2900
s> S S b ] Alols o by s ] g 48 il (CUBIL) e pb &y osbiio ] il o ) ligabs] oo
adol 3,56kl lgie 4 39yl pad )3 g 39 CuliSSl oo 0510l a4y )] Clowndi 45 s olow il S | puan ithalis S g
Ored b8 (oo 5118 o3litul 3)90 Uy Lo p3 gl )bl plgis 4 45 29 (68 Cl)S 510 g A (o )l
] 4l Uas aa8s 15 Lot pas plynl ogng wl) 29 oo 4iiS 45 20 iliuged

0,Lil el oy 4l Jol bosyld ygiand 4y a8 5 liliwl (sl 4559 a1 )i (o el ool Cowd 4 39l 3590 45 S (6,UT 1y 5 g ]
ol 3 Wges Jlaa ol 0391 p,3 833 Uslae a3 )S oS wi o arsle (KArSN)as S pb 4y (canly olel s aijy opl 3900
ol 45,5120 Jolae cal 390 ) )3 45 (gl 459 .05,05 3439 y0uiS 3l 2y 9 S35 (sl 0j90 3 I g

o 5 ol 5l B op i g 60 bl gy (665 0l s L o (oSSl Vo 51ty Sl 2 liogy blus g 0
Jol syt 9Muo 12 115 13 .05, o o3kl (59 (635 030l sl dgr gy Syl oS LiDrA olgie cos casly 5 sl .y
5,5 Pel g5 o CatSH B iy S5 o ol b ol 1y 5, 0 5 b S0 sl cylena |y 5 (sl o1

Jsb 31l )l il S D9y ) (3485 oy ) )8 pMlel gl S Ll ]y 2 Wl dw oo pgd (6t (523 1324 L
9 egey « adgl yiag)l AL omtin )5 55 (ALl Bl 18 o &y o g 2ltel G 50 &S rb JS L ot StS g2 o e
@b OMSie oo g po (ladllin] g g pas cle @ BALS Wg5 5 (ede dmoly Lid i (pl den b0 )S el S ) el
Dy 0 )8 ]y 05 ol SloMasl 5 (605 o)l s (4585 @S S8 Jole nl dg2g pas Jud> 4 g W0,

o3l (el 1y (o plus Sy 0 gor w2 190 Slaa et b 2905 dlotiy bl gy Slgsex 18 ()5 Blsl >
s § 885 Jos 3l S e s 251 3529 42 sy2 smil B latadils S| 29,8 Sleidiy cul JU> 4 sl d529 4 o (568
olgie 1) 4l oloj cal )3 digl s394 092 (39 sl pISILS 63500 9 g doly (sl 2o (Ko 3 ikl g3 el &S, (ol 4l
W3l e 5,8 edlawl 35 <yl dn 3 likil laie 4 1y ol Siiloge 5 g yloj 3 bl

International ) e She clow pb @ o315, sbasl (sl uosb p lea plawsts ¢ oluesils Mo 1875 Jlo
ausl B SEVIES) jow 3 ewbiio 5 gl Lol o 585 sl gl 1y aise; 515,143 ol il 5,5 o ,03( MELTiC cOnvention
Casle b 3kl Sl @y 5 aste o g & 5 Ao (] )5 o3bel

i o8 by ) I8 S b 4 45535 g plisk das 5 stos ol o 13 3015 et e oy Ko 5
g b Lulusy yac 5w Lol bl o loawlidio 5 50l sl luibin] cowl oads olus! 1303 3 10 5 i )] 4 5L5 g atily ages
3 ool gy 4 5 intio sl il ((ixkio MB) ixtio iy 5 Clelsl a5 elazal S8 50 )3 (ooliy Jsoo
Jool oyl Glaie @ 35 pol Jb g Casl odds as g ol eS8 (gladlulin] jy a8 5jluliel Lol cp 5 wlel g o5 (008
9 095l g Slirge bl (an o5 ygbo el pdy Qg Sl B IS 10 5 Elgl Sl ol ol ylae (3,57 3 ik
b Y qae 395 Sl @lie o ol glaylpl ) dng b (o Sinio b 0018 Algi yo dzddS 55 Caol 03903 walyd |y (gl 00595
25 (o Mg laSo SleShg b GV gae Mg (A e b ojgpel Lol il oo Oglite slul 5 )b o JSU3

136 5130 asmiuo



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

s 1793 o 3 s o) 355 ol g ) o & 5] S & Ol on ke a5 el il ool ol
2 Oizpen 2ygl ool |y ogsl gl aly )3 539 (295 B (Slatond Sl 4 3,8 (Slb 1) 50y Sl b st

0155 glgil (glp 1y aoguaste pllas gl ya )3 0153 Slaws g Gas Eli5) wlul p yg09 zysn pb 4 pass 1841 Jlo j> bS]
o9l 5 (sixko Sl (378 L plBam a3l iy (ISl Slgpes o o e 5 by sy s oS D9l 2929 0ye 5 sl
e 1 i 5 Jor 6l i 0 03,55 3,8 5 5 bl 5151 o aizg 42 235 ¢ 35 sl IS5 e € sl
5 422550000 )Lzd o jloe Jloniil 1S5 y0 53 023555 ()5 P93 Ao 13 &S (Sygbo 4 ol 51 B Sl g agigesS ) 5 o 1S
IS Gl (g0 )8 (gekes 92

asly Jd arly oy g 31 claylib 5o cold, ass )3 g (mo lidgr Lol auas YT bl 1 oslitul 5 (599G L,
o) o Mas! deuS g Chog (y90j] g (owyp Slaeday Jud 5l ()00 slad laslinl ¢ 3,8 3, lukiwl oSS W59, 45 9y ol Sl
Al Sl CubS o e (Glpatuns 5 Sk S 916 S

w0l g ylas ol o3l 5 lnkinl ¢y il j5  Cawl 03 )38 yus cudy 1y (605 Y g5 3 lailian] gu )b Jobo 53 A azaS a5 jglaslon

sl 0wy waanns 5 By 2, 5lusl 4y g 9 00335 2 )b Jguaze 3ylliw] jso 4y ) 5

5 laliwl olg

(9 Gy ool 5y Jlee 4 o5 €tandard L etendard oy awslp ob; 5l e o8 Cutn 45 Bdiime By 5l Sy
5 Cunl 039y ol slassls v 0 iz 4y 3yl o Sl wedSS) 5 50 Jdd et 4 b STl L5 0519 ABL o o2 g ple
23)5 o 3l ublyil g 0958 03,08 tna 4 Y EXEEN ub & el aiy i ]

ole ¢ bl ko 4y & 5,8 Lo )5 StANG3ly 13b o stme bl 5 3,1kl aolSilizeo (sla digi 5 lallls yolul
I ine g3 b (B g ale Sl ) eSSl s 3 0 bkl ol 4 sl 3V a5 ol S5 A5 o B S)1E 5 ()5 g
gy blod Sl a9 (p55hS g yto diile) sl g (oS a5l ax (55 03Il sla olido g sy il 295 e 03 S 4 plee
Aol o €EAION 1, ] (5950 dusild )3 aS (6 )8 g el wi3Le)

4 oldl )35 1aN0rme & wuils )3 &8 (sl g ele « (B 90l ulals (sl Jpol 5 Slyjie ool sl iy (slino 4 -0
W 05 5 LisS im MOTMIN 1453Y 4y j) &S coul pgusge NOTM

Jsans ¢ 005 b Jsine ¢ bauwgio ke sislis ol sl NOFMAL 6ly 5 i ¢ colien « 5o ( ilas & MOFM o3l
032 )18 4y (ruelSl g 53 )ikl o3y (gl 00 0302 Jlae Gllae (o Copmolx pis > 4y g W9y (oo S 4 b 5 3l
oy g N asle NOIMEl ads” 5l cul 13,8 5 skl pordo ,Sbles a5 1, NOrMAlIZELIONG3ly 55 )b gusl 3 g oo
Ailes ealazwl 3l (gt cllol dwilyd b 13 aS" el jlle 03l 51 a8 iy

28l glg) 5 Ll ad ooy colas (pucxede pg> o gl 05 Sl (ine & ool © oy 55 ol o

s ,lailiw! glgil

Sl w48 glas st — (I

3 amd o lii |y S (6y9ld axdaw 3ylikinl g5 opl s Hlael €85 b 4B, G 0je p3 45 sid (ols] bad laslinl o)
4 485 8 g 3y90 g Capde o b Sy B9y 5 ey Sless g0l (b ey ilise Slazled oo lull

(VOLVOQ) s9)s < ( GE) S5 Jlyir pebas oo lsliao] 25,91 0 )3 Jpol Gy ]y 68 S i 9 JS5 S oo
.J.J)A.f s le? D.)) (.}{] ).) e 9 ( RENAULT) 9}) ¢ ( FORD) .))9é ¢

6&;.; tf. u...o;u‘ t;La))‘.Uhm‘—g..)
)l}u]gumo_m)bwdﬁbadﬁfw)w&J?Sw‘Mdﬂfogi&u‘..\mglm.)].))])SJAL»

9 Yl CusS Blod 4 45 293 (o 0md 0l )5S ) iy )bl g5 cnl dawgi 5 035 295 (o nsd (295 O Ol S

136 5131w



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

clodlsliv] & olg e 09,5 pl ales w038l Sl luael bl Glitee g5 pl Sl (g panss
Shosige ol (AP 6,01 € tecoge { ASME) 0] S0 ot ool (ASTM) 56,01 e 5 ] o
905 0,l3] e g ( SAE) 9,005

@ a5 3550 Jlads 4 atwd opl 5l g oo 30 |, (MOD) olndSSl g8s &)l o ( MIL-STD) S, 61 gl8s <)59 (sl laibins]
slos i ggacse > Jio s 4 45 (51 455 & 251 o sl 4 > (slad il (e 352 B S 5 epdan £33 bl
Sl o) 53 1) g ColeS S8« sy (@Bl (usine (b (ixie lad il ) gl asgee ol e MIL
ool drpl g s de iy s Sy 0 eBaYl B SYpase ol e @l Gl
2Bl g oo et sladgeil ¢ (Saig Sl g (S8 Sliaaers cordusl cuay ¢ My sy ¢ S 1S

Wy liie)lS bl (g pb caiste gy opl.ud waled |, TCO g 0S8y b 5guelS jeiile (cVL cuond 4 )3
503 gae yi5 qesee 11351 Liw oS el (The Swedish Confederation of Professional Employees)” g ¢l
1350 03905 pMel TCO 395 pb a1y 00 @iy 5 luslil g azils o sls blwg 9 pgusls 50,8 4 pols a5 TCO cliael .
Sl a8 55 059 0l 4S5 jokas .35l 03,91 ;5 clynl 390 0 g abpy |y o ) yhe g 03l Lawsuis calie |y 3kl cpl (BasS g
@kl g3 o w1y 3 kil ol cdids ;33,8 o S jensle Lol cleuShg 93 TCO 5kl gyl g K y0l )3 Heuile
25 e Sl sl oS L o b el

e sl il — o

o3lxl y9uiS o 13 48l SV gz b 398 oV guamo 3590 53 )9S G g (g0l (o) il S e g liizans Jalis
o s ol ods adlis IS el e Meard plie a8 oS 4] 3, lu6kin] dusge Alwg 4 bkl I 0g)S cpl LA o Iy 59,8
(SIS sirgR g (ole Slye slacl oS Brae coaiS g b 5l @ind sledib el b bl cpl (g8 3 gl
o RN ot g (b ¢ oolamdl baylys aile calite bulps 4 avg b o (claslulinl )l oS ol Jel g (e (sloilojls
b poiins dlaly j3 a8 aitad oo lusliwl gyl (glad bl 0gud o maand s gui g (o)l ] dtwd 93 4y o (slad lilis] g
S5 S bl (oo yol ol (25 2590 (oo pMel (g)lal dpal Jlai I S pobo 4y g 0392 )l b g s ape uilie ooyl
G e 5391 o5l 5 Sl e a5le 3,8 S0 el

4 bled 258 ciblge g gleBMe pisrod g Mgl SYL ol @ as g b oS Wlgr oS st ol bl ¢ 0t sl bl
bdSS { DIN) W (ANSI) 5,60 < ([SIRI) o) o sylsbiol & olg oo o csladylisbinl dles 51 3))s o slys]
2,8 o)Ll o (BSI)

&l aakeie glas lulnl — &

" ynte b cusl dls o] 1y WsS Sl (B ol Jlel g Bpa g g (B sl «Simjd colilin Cadbge s Jolge
oyb0 yolaie 4 dluod (gloyedS 5l 25,8 8 SHle 5 s K0 Gjle 4 bl (ol dabate gladylailinl et 4 @ pdles
o)l B e o LS ) s jlulin] dsgesre ol YIS Jols 5 )b ¢ Glile (3 egee bj g S e CuaS | gaie
5kl g (ARSO) oli 31 clayguiS 5 liliwl ( ASMO) ye (sl yguiS s lusliwl « (EN) L)l skl 51 a5,le b lusbia]
(COPANT) (o2 ol o) 28050l sl g8

el s slas ylblnl — &

BOsSS @ G 5l e 1) oS a8 cunl g 465 @ e o clainl g ale Y ed piored g )b g Cariuo Ay gy 09 4]
Ol s (oo (g (58 MSe @) 5 L)l cgpe o Simlon sbml caa 4 ol e sbad bl Ll cpl ) 9 487 0 S35
oS Gl S Il 3 &l a8 conl 5 lailiwl (Ml o lojle guie (glayeuiS Loy pd Slolis IS ol 381y Jols b 5kl
Ban a5 38 o)Ll WL gadge opl e (gl bl St Mol s gl lilinl b gl ddlaio 5 Lo sladlibinl Clanl &S 50
Gy e i (B sl 3 (3,5 3kl Bam 5" gl plot )3 5 Shes GUIE T 1355 (e ol i Lo lilid ol oled
Sl o (golaiBl 5 (6)9lid ¢ ale sl Al o oIl o sl kil pueai b g Slea sla 3 llinl glail 3y50 p3 cullad sl

136 5132 aonis



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

0t OgmasaS (190 3 )bl (Al s glesler 51 a35ke Mokl s (sl il 525 9 (295 Jall e leglosles (32080
M0 1906 Jlw a5 Ml oy (slaslislinl (95 aoso, b ( CAC) 13e dlge @y yio ypmunseS o ( 1EC) Sisg xSl Lol
5 Gt 4ires )3 (Al o (gl il 25 o coled G L (1EC) St o0l oy gmmnsaS’ JUo 1 3225 (o0 b
b cdlad 55 eSh g w08 S S Sl
Cogac byl 58 20 a5 (1SA) 5,lusbul Ml o Slunwge Mol o 45b6] gl b (e3Mo 1926 Jlo 13 aw Jloo di>
J> 4 Ll 0 aalsyy Sl sine ofag 4 1o e ol 53 lall (e gl Lkl (3295 (s (g8 cidgy aiddy )
5 o oty Car Glojlo oniz a3l polual S 4 (g b digie 1942 JLo ) Lzl ol (elod pe> Slex S S
3 13y axie Yo lojl 4y dianly 3kl Sinlen aneS gae "lbdes a5 1988 25 bl ()l Yol Jugus g (9l
el 8l plol po SV b @l (STie 51 s g Bikel o2 3,8 4 53 (oo 1325 olo 400 22 Uy ol (o5Mee 1946 L5114 &)
ol oligS a8 1 SO (g lais] Cgys b 5ol Mol oy lojlo
Ldge5 38ly5 el INternational Organization for Standardization
5ol clasl a5 cul gy pt Sl adbsl 6 1S0 ges el 1) 395 I8 pudgw 955 s 53 L1IAT @508 13 "oy olojlo o]
sl b g 3kl Sim 3 dnngi T Cuygale g 0l ons Ol ()5 S 98y ) 598 e o 3l (la dusge s
Sl pogas 5 Sl cleelSon 5 355 wald s Sloss g Y SVl (Il b a3l o e w3 ol & Aty
b drgi Sl g ale o8 (3Ladl
» ol diiske g ] 53 9 3L TOS cunl (0 39 s 51145 casl 0395 )] Y pb Caiste Lol clojlo oyl pb Gl
4 1SOS by o3l ;1 1SO ai, @dly 3 .cal 1SO flan lojle ol laghj solos 3 a8 Jlo 13 3,8 o pouii 5565 (sleslj
o0 93! { ISOTOPE) Ggignl pyman hile 5l il o Sigdiy g0 4 4 Cosl 005 485l g (sglue (sline
29 (0 033 )4 (9 (S3ls 5 sl pigie plon b5 (ISOBAR) L3l (ISOMETRIC)
9 Gy a2 i g Conl et gy 43 Ls AdS 01w 10 g Cuns (395 AgSoud )3 SO lojle (clogled dive;
55 5 033l gl S g pgoil (DleMb] (£595iST Alam 3 lge (B2 53 S o5 Ellad sl [EC oage o8 Sl
93903 yiie 1951 Jlo o1y 355 Medl o 5 lbin] 5 gl [SO losbes 33 (o @90 (ISONEC) S yuiio @ ygems cllad
by aneS Lo cow b bl ol HLil ol 63,8 piiie s LsS (sl disej > ciliseo Modl o 315kl 13600 51 i oe:St
=5 xS 992 (TC) Lol (35 o8 187 (s> (65Mo 2000 JLo (bl b 1SO plojls 3,245 o0 g0 (155U5S (panass
O olee o byw > paasie 300000 ;1 i o8 cunl 039 (AHG) 0325 Sllas 09,5 195 (WG) (15 05,5 200 4 ( SC)
Wby o o] cpl a5 el
Slasle olojlo cpl 5 (B dileis 3 llin] (g5 s &yl pold (gl diiej j3 aS W53 dg2 g 5 (6,500 oIl o sleilojle
IATA (International Air Transport Association) Llss J& 5 Je> Mol 0 e
|AEI (International Atomic Energy Agency) .ol ;s el e i3]
ICAO (International Civil Aviation Organization)( .l ;) s)ssS 63,99 Mol oo lojlo
BIPM (International Bureau of Weights and Measure)lesbas 5 55l Jodl o b
OIML (International Organization of Legal Metrology) g ks ojlul el e ool
IUPAC (International Union of Pure and Applied Chemistry) s, 5 jame owd Mol oy a13l50]
UNESCO (United Nations Educational Scientific and Cultural Organization) , e ( Sin b olojlo
st Jlo (o350l
WHO (World Health Organization) ke cuslae olojle

)45 5be s & ol i (sloglojle 5 503 3w

136 5133 amio



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

CORESTA (Cooperator Center for Scientific Research Relative to Tobacco) wliiss ¢ \Son 5 10

ol le

FDI (World Dental Federation) S jslus (Jedl o oygewl 18

CIE (International Commission on lHlumination) g, el ogeeS

IDF (International Dairy Federation) b Jal oy gl 18

FID (International Federation for Information and Documentation) cleMb g stuwl Mol cyo ¢yl 118

IGU (International Gas Union) ;5 I oy a3l

W (International Institute of Welding) ., Sie ol (s dunwgo

|OOC (International Olive Oil Council) osu; o¢s, Sk lygs

ISA (International Silk Association) s, ! el o sl

UIC (International Union of Railways) ! sl, Aol iy ]

WMO (World Meteorological Organization) .tusles e ool

ILO (International Labor Organization) ,i5° I o olejle

3 bl (e 39,

595 lgie & 39y b yie 15O sy Sletiy plis 13,5 St 935 55 1969 yualis 27 1 25 51 &5 18O (gl amdol >
S o gl 53 Sl G 01 B 33,5 15551 sl o Copnlin (0 4 33 Sl ol 3 5 . olaiS] sl s
ol 3 05y dam 3 ol 5l mg 9 3 plol 1970 125114 1o 5 sl e 59y )15 ol gl el Joms 3kl ol 8y
225 o )15 p (olo y2e 221 1) 5,

olo il pod gu b 13 03,5 KBl cgd owy 495 3590 1332 Lo 51 ol 1 YIS 13,8 5 lkiwl (gly lojles SO Lusls
sl LY U‘)"] Jel li:).oi Lg.)La.\E] t.)L...Lo.C ople Cud g duol:).: uLo)L.) JALC P9 L;Lo szl ).:)9 O d] aols Mnﬁ‘yo ‘JL*’ ul‘m
yobate 4 oSl o Lyl B2k 51 98 Sl sl (5 Liol33l 598 ael Cutblge 45 .05 ol 4 Jol 38 05, lgie 4 a5 aw,
Sl 0 6590 slbg s 035380 055 (pl 4 &S Sl A Mol Cogo 4 b dmy Doy 0l d L Syl Y 5 bl s
9 .))].).:L»)] dJo » LS'“’))L 9 Lm)b.:lwl uu..su LY ‘)AAJLO)T o_Cqua L U‘)"] .))].).:Lw.:] o)].)] ML )] .).:.)9: u)L& as .).:.))f uu..su 0)9).:
wald ol 35kl ola) el g (5l ledlo lade 1333 Jlo 5Ll 51V 51 G pa ol 5kl b cilas 2l 00
Sile ¢ dumge dobulol Coguas plin 4 1344 Jlo 5. ol s 35kl duwge 4 ol olgie 1338 slo 1 pian > g wi
$9y olpl 3kl coMe 1345 Jlo p3 b psass 4o dv g Ll s 03938 3,55kl duwge pb & 35 " o cliiss”
olo (63 y a3 yluliwl Hlis célyd 4 3850 CosSun o Bl o5l Slpl <8l 9 Jls cpl yo Al sdalie Slp) YK
opl coge a4 aS 13,5 EML] dusge 4 D9y ol Aikle 098 Cugual 4 45 3,luiki] duswge 93 4 Bl 3)lge oyl sl 1349
@ 2l o Caedl Pl ges oMo bis b el a5 5l aS 1y ola ed)gl,8 3kl (lyal iy o 55kl duwsge g
6 5915) 3,90 400 39> 005 g5 Lo 3)lwskiwl 7000 51 i e 5yl Jloyd sules pMel (6)ln oS B ppao 5l coles jolaio
o)l 3kl Lol ((aop

g Gl Jled 8 aleS 0S5l i 33 9 0l e o8 lie o (sladyliilinl et ol aie Gladss g 5 laikiel dwisge
sl yite ol 53 25 28 4 ol G e oz A 03 (ieen

TCA6/SC3 sl 5 oMbl pwlis 051y o5 atseS a5 o

TCOLls a9 (6 anseS &5 pod

136 5134 ain



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

TCL37 Llews sladgS 6 aneS 45 pod

TC217 i))] 5 sligg sl 03,98 3 aeS 4 43

Capae 5 (e 9 ool SRLILL o)lod ()15 09,8 Casly) 4 (s o lloll (o (1o a5 3kl dunsgo (Sleiled 03 5]
)5 o)l Ighe 5 JEE (S35)smg Se r9e3] loday £)S 09,5 50

Ol yl 8t LS

o o ( eo) SAFELY o35 cbsS w2 Wlg o g Conl Y S g 4 &S WL o Lol PSS Gy lpl 3yt lis
cade 31 z5b o 2515 bls)l 5,8 gadge b (c950 4 5 oS S5 sl )b . ail ((Standard ) s lstiwl o las cwde
el by 4 o) e lidng g 3kl duwge (s )laid] Cedle 34 dig)ly lis 4S5 g0y 9 cul ol ojly Lol
ol 03 (Syb jren (a5 ye Sliilyy (loyguiS polre Coudl)S bawgi Ui opl 33,5 e sanline ([SIRI)

&2l

1379 Jol Ols wosljl el Licil lge g clalad 45 3 luskiwl bl phas  LaS nies -1

1384 sl § Hleo oy 5 oS doliad ¢gy0l b 1l 51 (g5lo 3, luibinl olSsls ¢yl sl oy ;03 =2
1382 0 12 0 les comtin Jlo <ol oSl alxo s 55l e by i -3

1379 iy 2 oylass < Jg) Il <555 dolibus ¢ 5355 (slodlil 5 o] slila sy =4

1383 Lo ecs s cslainly Lzl Lo 3,1l slaial -5

1379 (Jol Clo <))yl cimio laiog ¢ bj90] 55 pe lylis] (3,8 3,55kl ¢ 5,5kl =6

136 5135 asmiu



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l
L

ok Jad

136 ;1 36 asiu



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

LYl g0y
3 525 lse ol 2 W55 (oo el 5ty s oS 339 (0 (S el (AR (Slacdg) & Y5

w9 03 55 Y58 ST oS Y8 (S 9V g8 ile aliands S 5 el

w9 Se5Sd 0,08 g, < OpEN hearth wile s aly by, ol

v gy 3)95 S 2)95 3lo Sl oy (bl

e g 4o dleo gl (39 Aile Jpazme JSS (bl

w5 Mg ] dgs pl3Y8 wiile (b5 (3emST gy ol 2

3l ey (B wle Jlisle o) elal

3 3590 Sl ulal

wg 35 9 @955 (il asle (Sl Sldes (polal

v 9 5)b5 CadsS (5, Sanl CudS L 3V g Al Jguao CudeS ol

e g |3l 0V ¢ laidlu Y e (8 3Yed Ao 558 bl 5
LS g 355 s oo (IS i 45 15 3505 (ol (el (5 81 et o cslaylitia] p3bs Ji
oy Dy50 35,00 (gt 518 35 Lo yauliS prdaws j3 a8 WLl cpl 5 ol 5 (B 00,5 dled e dslal 551550y oY g8
S )3
5 o slmd ksl g oligl cslmd il ¢ IS po (slod il | Lol 5L dus 3 1, 1a3Ygh (S0l slo g, yobaie ol &
LSyl (sloygiS 4 bgsye (slod ka1 pel (glod bl | jolaio xin] )3 il wamd o )8 ()2 3590 (ixivo (sl ygutS
ol (3B g oo VL) Jloss

50 g0l (g3, luiliw! 53 oY 48 6,13Kol ponumnns

2l 5 o )l WY b (ISl g (6l o3 s gl 51 LIS 0 &S Atk 3,135kl ol Jso alizeo (loglojl 1S5 50l 15
Ll a ke Lylejles

LS, ol SlSe ppmotigo dnole JAP) €] s pyazel JANSI) € ] 5)tiasl Lo ezl JAISI) 1ol Y55 5 cpa] cyazed
axsls 9 (CSA) LUK 3,1kl duwge (AWS) LS 1ol (6,8 ign ool (ASTM) 1 40l 3140 ¢ 9051 dunnsge (ASME)
(SAE) K0l 5958 osiine

258 o0 )l o )90 I pel (glod bl sy 5 gy (6)IKRL (sl s I (B2 25 5

ASTM »,lastuw!

01 oL5gS ASTM el oas Ll (0590 1898 Jlos )5 a8 59, o jlows 4 5 )|kl (g5 yuine zlyo 5| SG ASTM
1915 JLw » ASTM (clad bl JolS SUS™ 4ol el Amierican Society for Testing and Materials «)le
[Wgd oo by by isu 1 @l b b pe (olad,luilisl .05yl 3939 isw 15 13 ASTM 5)lusbusl QS 77 05450l . Ol
(4 8) 53959 5 o] g L

(sl 5) siol ot (6315 Y guamo =2 iy

(4l 6) (el sl Sl y503 5 318 cy503l slatg, =3 i

256 51ax5 1993 5 1992 Jlo 5 Jko olgie @ 5,5 0,13 REVISION ) il 5590 a5Vl &0 4 bad st oyl olos
10 ki Lo Sy s 3 ] (5S35 (sl )bt 3y 51 &8, 5 iy 390 1 ity 5kl B3] g gazme 51 3Ltz
gl o Jg25 g i )l plie a8 ditu (galuwl 318 5 kil 48" dad o LS sdd atS Cllas \gas s Hlad

136 5137 aonis



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

el pj 8 4 Gise 1T g Jad 15 05,5 5 JS s p ASTM 5 luslesl

@Y5 g ol SN gams gl (ioe Cute yy Joido : Jgl Jua

ol g g3l SN e sl (i gy Jetie : py> Jad

o glo Joallysiuos I3 ygesl (slods) 03> )3 S5 (S 2 oo : pow Juad
Sloidlo glae 0)y> (1150 0350 Jotide : Pl Juad

(shond SlaiS gus o STl ¢ 85 (sl 091,38 Jolis 250 (1S 2 oo : s Juad

b (idg 9 SS) i e » Jeitiie : i Juad

Ol guio SleMbl 05,8 s 45 (iSw 93y Jeitiiie Z pid  fuad

leSsody Ml 08 5 53 (A5 Sl g Josie : s Juad

ol elgl g leSto¥ Ml 350 )3 250 93 1 Joito : o b

Soigpsll ol g (Sl sleile SleMblokipS p 3 (A5 )l p Joie : o2 Juad
e Jiluo 5 o (5955 SNl iy (15 5 Jotite : S

losS o) S5 5 sedygs 3yl el and 5l el (i 93 2 Jetde : o23jl9 Juad
SEx bl gelim i 93 p Jetde : o2 jos b

x5 ojlul laylil s (IS sladyy i g 2 Joiie L ek Jad

soges O gaze (LS hg 0jo 3 GRS & p Jelde : w233k Jab

2yl polazsl (INdEX) vl 4 oo o 00 Juab yous 5
el il 3,155kl pl 4 IS 2155 cul p3Y cunl o 3 gl 63,18kl ASTM 5 jluslisl a5 oyl 4 as g5 b

o)l |y Ml laojlos 5 By ol 51 P57y & Wig o (B yme Wojland 5 B9 > | S5 L ASTM sl il 51 S5
Standard Test Methods and Definitions for Mechanical Testing of Steel Products

D9 (o (Byxe g Cygo &
ASTM A 370-03

‘.59}.’!}.&5); 4—‘ \—» ""‘“’Cy‘p‘\idﬂ)“\:d\""

3yl oyl

a1 3,0 i i oaimd i ¢ b od o3kl 3, ukiwl o)l I G M Gy 5l ST a8 ol p3Y &S ol S
4o bgoye aS wgs o3, C, D, 8 Ggps sl Son o 350 (S 0 ASTM F 606M-01 sisle ol G 0 4 (5]
99D 99 Jls 3 (6,553b e oximdylis 998 Mie wsbco Jlo clad ;3 st o (59, 0 plo] oMol g b6 ,S53b o5
Jlo 0 gl & £pu e g s)Sk ol 2 45 e il (sl il 3T 15 1999 Lo )3 (653l (ages
i L0 w3l o odlatw] SUPEISCIPL @ jpwds okl 51 ,51.(2004) Mo aimd o L5 551 55 1y 30500 cogaas o)
A 144 gl lyin 3T (g s oedsl sl 81 el ai (f saoe cagas Ly 58551 (81 s, » ditorial
125 9 Dbl ool Slegdge (cauog,S ASTM  5)lusbul o)lois olulids 4 bgspe oSG s 5 JelS ¢l . 90(2003)el

[l oAb 03 g
A ferrous metals; B nonferrous metals; C cementitious, ceramic, concrete, and masonry
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F materials for specific applications; G corrosion, deterioration, and degradation of
materials, ES emergency standards; P proposals; PS provisional standards
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ASTM A 516/A 516M-01 Grade 70 — Pressure Vessel Plates, Carbon Steel, for Moderate-
and Lower- Temperature Service
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ASTM A 106-99 Grade A, Grade B, Grade C - Seamless Carbon Steel Pipe for High-
Tempedrature Service

b L;jl,:ﬂ pe g5 3l 2¥ed ST canl 548 ( e b S ) Pl yiol38l saimy L CaA Sl By sy
Wl ()8 Hlade iol58) LS

. JLA L}.{] 5
Grade A - 0.25%C (max), 48 ks Tensile Strength (min)
GradeB - 0.30% C (min), 60 ksi Tensile Strength (min)
Grade C - 0.35% C, 70 ksi Tensile Strength (min)
$59s Jle

ASTM A 48 - Class No. 20A, 25A, 30A - Gray Iron Castings

ol 20KS S plSocianl JBlas iy i ol 48 amd> o ojlis Class N0.20A
it 30KSI 925KST isS” plSoxil J5las (S5l Class N0.25A ,Class N0.30A iy cped 4

D% Jhe
ASTM A 276 Type 304,316,410 - Stainless and Hest-Resisting Steel Bars and Shapes

Al Cou ol 3590 53 &S At 5 55 3Y 6 ¢l AISI ()18l bl 5 i 5 Type 304,316,410
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ASTM A 193/A 193M-01b - Alloy Steel and Stainless Steel Bolting Materials for High
Temperature Service.

oy o3l 3590 D9 Cinogi sl " ClASS" 5 " grade” , " identification symbol” ;" type" bgs,le
PV
Pl plgis 4
| dentification symbol: B8, type : austenitic steel Grade: unstabilized
18 chromium-8 nickel (AlSI type 304)
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1l ool i 0,500 slolls el grade CF8

ASTM A 351 Grade CF8M, Grade HK40 - Castings, Austenitic, Austenitic- Ferritic
(Duplex) for Pressure Containing Parts

s Y oximd s HKA4O " H " Gp g conl (53,55 @ polie (c3¥g8 oimy oLis CFBM " C" G s
<l (heat resistant)

390 5 9 (0.08% C) sl 2oy pouo 0 ()8 oljae yiShas 008 Lasuie (5205 4 polie dYgd 5 (o34 Caomd
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ASTM A 335/A 335M-01 Grade P22 - Seamless Ferritic Alloy-Steel Pipe for High-
Temperature Service.

ASTM A 213/A 213M-01a Grade T22 - Seamless Ferritic and Austenitic Alloy-Steel Boiler,
Superheater and Hest-Exchanger Tubes.

ASTM A 269-01 Grade TP304 - Seamless and Welded Austenitic Stainless Steel Tubing for
General Service

ASTM A 312/A 312M-01a Grade TP304 - Seamless and Welded Austenitic Stainless Steel
Pipes

ASTM A 336/A 336M-99 Class F22 - Alloy Steel Forgings for Pressure and High-
Temperature Parts

ASME »,lali] (513Kl poammn
) s )bhe Canlygl 50,187 (6l Slga 3,la5kusl Jolis 48" s,k oyl 51 i
ASME Boiler and Pressure Vessel Code, Section I1, Part A and B
abgrye ASTM 5luslisl o)leass gls " S" B g canl o0 odlizwl ASME 18 L ASTM 5 skl gy 5l b iso ol 5
ol ASME 55 4 bgsye opl 45 amd L5 1 3945 0 48LS)
i o bl 5 Jle .l gl pue Il 4 by Part B g sl @lils 4 by e ASME i Section 1 51 Part A
Amd o ol |y ASTM s ASME (¢ )li%ab slo
ASME SA 516/SA-516M-01 Grade 70 - Pressure Vessel Plates, Carbon Steel, for Moderate
- and Lower — Temperature Service
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Carbon Steels | Description

10X X Nonreslfurized,1.00 manganese maximum

11XX Resulfurized

12X X Rephosphorized and reslfurized

15X X Nonreslfurized, over 1.00 manganese maximum

Alloy Steels Description

13X X 1.75 manganese

40X X 0.20 or 0.25 molybdenum or 0.25 molybdenum and 0.042
sulfur

41XX 0.50, 0.80, or 0.95 chromium and 0.12,0.20, or 0.30
molybdenum

43X X 1.83 nickel, 0.50 to 0.80 chromium and 0.25 molybdenum

46X X 0.85 or 1.83 nickel and 0.20 or 0.35 molybdenum

A7TXX 1.05 nickel, 0.45 chromium, 0.20 or 0.35 molybdenum

48X X 3.50 nickel and 0.25 molybdenum

51X X 0.80, 0.88, 0.93, 0.95, or 1.00 chromium

SIXXX 1.03 chromium

52X XX 1.45 chromium

61X X 0.60 or 0.95 chromium and 0.13 or 0.15 vanadium minimum

86X X 0.55 nickel, 0.50 chromium and 0.20 molybdenum

87XX 0.55 nickel, 0.50 chromium and 0.25 molybdenum

88XX 0.55 nickel, 0.50 chromium and 0.35 molybdenum

92X X 2.00 silicon or 1.40 silicon and 0.70 chromium

S0BXX 0.28 or 0.50 chromium

51BXX 0.80 chromium

81BXX 0.30 nickel, 0.45 chromium and 0.12 molybdenum

94BX X 0.45 nickel, 0.40 chromium and 0.12 molybdenum

OF Sj ¥yl

ol o oS5 T oo Ll JLos 4 (Boy> d)lge Sy p3 45 sae

oL o50,le g Miwd il 5 55 cladYed (6w SXX ,2XX &S Sygo pds S oo asudie |y SUT oS (o8 paianss
Lgd o pasuie AXX Ll )

O 2Les AXX (50 390 53 (pioeds aim o Lo 0 1) ST olionsd a8 5 pgws 9 9o (slaeady ¢ ()AL s (pl )3 diliswlio
sl oMl (o e (35 b ()8 05 55 0V

Al oo 035,k 440 5 431 Sl s dien 0,3 446 3430 "Me

ool o 0313 L5 5 Jgde )3 UNS (6)386b pins j3 31 13, 93 15 g Bga gy Jleo

(13 dolgs cummo (gan cond 3 UNS (¢ )1i%eb piaw 3590 1)

O &_:) LngbE@é JaL.: ))\.\3‘.:;.:1 s OP L.i:) Lglm.ﬂ@é u.:] ..\3)1.\3 dg>9 AlSI Lg)].'\inb (a3 (9 L.i:) .>Y9é &\9:‘ e
Al Lg)L.ﬂ Op 5 oY g DUPLEX 0P K5 oY byl wdd Couw g,

136 5143 aoxin



Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Al Sl Suffix Designator | UNSNo. | Description

XXXL xxx01 Low carbon (<0.03% as compared to
the normal <0.08%) for improved
resistance to intergranular corrosion as
discussed below

XXXS xxx08 Low carbon (<0.08% as compared to
standard <0.2% or higher)

XXXN XXx51 Added nitrogen for increased strength

XXXLN XXx53 Low carbon (<0.03%) plus added
nitrogen

XXXF xxx20 higher sulfur and phosphorus for
improved machinability

XXXSe XXX23 Added selenium for better machined
surfaces

XXxB XXX15 Added silicon to increase scaling
resistance

XXXH xxx09 Wider allowable range of carbon
content

xxXxCu xxx30 Added copper

;W1 g wi3d 5l (UNS) (gl o lond (5,liKel poimm
355 oo JWid |y Caliste dng dw asliy oyl 505 el Wa3LT 5 3l ¢, ( Numbering System : UNS
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gy ol 2ol
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S e

ol by S drwgs bawg ALy L 53l b gl G dbg) -3

buwg S ynde Hohs UNS Cls cptass (09Me 1975 Jlos j3 5,1 )13 coles covi |y 0595 cpl 56 50l 255 (9Me 1969 JLo 5

Ll ol 55 lnlkiwl )3 gy ol 4 (6,138l @l .05 sl SAE 3 ASTM

ASTM E 527-83(Reapproved 1997): Standard Practice for Numbering Metals and Alloys
(UNS)
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e ot Billas o1 51y ol 08) Jlag 9 sl " G Go (53T g 08 sloaVsh ol UNS Wiy B ¢ Jlio o lsie
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UNS Descriptor Ferrous M etals

DXXXXX Specified mechanical properties steels

FXXXXX Cast irons

GXXXXX AIlSI and SAE carbon and alloy steels (except tool steels)

HXXXXX AlS| H-steels

JXXXXX Cast steels

KXXXXX Miscellaneous steels and ferrous alloys

SXXXXX Heat and corrosion resistant(stainless) steels

TXXXXX Tool steels

UNS Descriptor Welding Filler M etals

WXXXXX Welding filler metals, covered and tubular electrodes
classified by weld deposit composition
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D00001-D99999

D40450-D40900
D50400-D52101

FO0001-F99999

F 10001-F15501
F 10090-F10920
F 20000-F22400
F 22830-F26230
F 30000-F36200
F 41000-F41007
F 43000- F43030
F45000 F 45009

F47001-F47006

G00001-G99999

G10050-G10950
G15130-G15900
G11080-G11510
G12110-G12150
G13300-G13450

G40120-G48200

G81150-G88220
G50150-G52986
G61180-G61500

(G92540-G98500

H00001-H99999

H10380-H15621

H40270-H48200

H50401-H51601

Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Steelswith specified mechanical properties

Carbon Steels
Alloy Steels Casting

Cast irons

Cast Iron, Gray

Cast Iron Welding Filler Metal

Cast Iron, Malleable

Cast Iron, Pearlitic Malleable

Cast Iron, Ductile (Nodular)

Cast Iron, Gray, Austenitic

Cast Iron, Ductile (Nodular), Austenitic
Cast Iron, White

Cast Iron, Corrosion

Al S| and SAE carbon and alloy steels (except
tool steels)

Carbon Steel

Carbon Steel

Resulfurized Carbon Steel

Rephosphorized and Resulfurized Carbon Steel
Mn Alloy Steel

Mo Alloy Steel, Cr-Mo Alloy Steel, Ni-Cr-Mo
Alloy Steel, Ni-Mo Alloy Steel

Ni-Cr-Mo Alloy Steel
Cr Alloy Steel, Cr-B Alloy Steel
Cr-V Alloy Steel

Cr-Si Alloy Steel, Si-Mn Alloy Steel, Cr-S-Mn
Alloy Steel, Ni-Cr-Mo Alloy Steel, Ni-Cr-Mo-B
Alloy Steel

AlSl and SAE H-steels

H-Carbon Steel, C-Mn H-Alloy Steel, C-B H
Carbon Steel, Mn H-Carbon Steel, B- Mn H -
Carbon Steel

C-Mo H-Alloy Steel, Cr-Mo H-Alloy Steel Ni-Mo
H-Alloy Steel

C-Cr-B H-Alloy Steel, C-Cr H-Alloy Steel
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H61180-H61500
H81451-H94301

J00001-J99999

J01700-J05003
J11442-384090

J91100-J92001

J92110-J93000

J93001-J95705

K 00001-K 99999

K00040-K 08500

K10614-K52440

K90901-K95000

S00001-S99999

S13800-S17780

S20100-S39000

S40300-S46800

Vb 1lS” S5 ool | SisS 5 cartao 5 gl (sleidy oV b Lt dn il | plis]
s o pelS el 5 65l

Cr-V H-Alloy Steel
Ni-Cr-Mo H-Alloy Steel

Cadt steels (except tool steels)

Carbon Steel Casting
Alloy Steel Casting

Austenitic Manganese Steel Casting, Alloy Steel
Casting

Alloy Steel Casting Precipitation Hardening, Alloy
Stedl Casting, Cast Cr-Ni-Mo Stainless Steel, Cast
Cr-Ni Stainless Steel, Cast Cr-Mn-Ni-Si-N Stainless
Steel

Stainless Steel Casting, Cast Cr-Ni-Mo Stainless
Stedl, Alloy Steel Casting, Maraging Cast Ferritic-
Austenic Stainless Steel, Duplex Alloy Steel
Casting, Alloy Steel Casting

Miscellaneous steels and ferrous alloys

Carbon Steel, Carbon Steel with Special Magnetic
Properties, Steel Welding Rod, Enameling Steel

Alloy Steel, Alloy Steel Electrode and Welding
Wire, High-Strength Low-Alloy Steel

Alloy Steel, Superstrength; Ferritic Cr-Mo-V Sted!;
Manganese Steel, Nonmagnetic; Ni-Co Steel
Welding Wire; Iron, Electrical Heating Element
Alloy; Iron Thermostat Alloy; Martensitic Age-
Hardenable Alloy; Maraging Alloy; Fe-Co Soft
Magnetic Alloy; Nickel Steel; Invar; Iron, Nickel
Sealing Alloy; etc.

Heat and corrosion resistant steels (stainless),
valve steels, iron-base " super alloys'

Precipitation Hardenable Cr-Ni-Al-Mo-(Cu, Ti)
Stainless Steels

Austenitic Cr-Mn-Ni (Si,Mo,Cu,Al) Stainless Sted;
Thermal Spray Wire; Austenitic Cr-Mn-Ni Stainless
Steel and Welding Filler Metal; Austenitic Cr-Ni
Heat Resisting Steel and Welding Filler Metal;
Precipitation Hardenable Cr-Ni-(Si, Ti, Mo, Al)
Stainless Sted, etc.

Martensitic Cr Stainless Steel; Ferritic Cr Stainless
Steel with Ti or Ni or Mo; Martensitic Cr-Ni-Mo
Stainless Steel; Hardenable Cr Stainless Steel
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S50100-S50500
S63005-S64007
S65006-S65007
S65150-S67956

T00001-T99999

T11301-T12015
T20810-T20843
T30102-T 30407
T31501-S31507
T41901-T41907
T51602-T51621
T60601-T60602
T61202-T61206
T72301-T72305

T74000-T 75008

T87510-T87520
T90102-T91907

3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

Cr Heat Resisting Steelsand Filler Metal
Valve Steel

Valve Steel

Iron Base Super alloy

Tool steels, wrought and cast

High-Speed Tool Steels
Hot-Work Tool Steels

Cold Work Tool Steels
Oil-Hardening Steels
Shock-Resisting Tool Steels
Mold Steels

C-W Tool Steels

Low-Alloy Tool Steels
Water Hardening Tool Steels

Cr-Steels Solid Welding Wire for Machinable
Surfaces and Tool and Die Surfaces

Thermal Spray Wire
Cast Tool Steels

(CSA) 13U 5,luluw! dunwso

(sl 03903 pudiio 3D (polie cod |y Gl b oy e (olad lailin cusge oy

Structural Steels (CSA G40.20/40.21)

Pipeline Steels (CSA Z245.1)

Corrugated Steel Pipe (G401)

Wire Products (CSA G4, G12, G30.x, G279.2, G387)
Sprayed Metal Coatings (G189)

Welding Consumables (CSA W 48.x)

ooy 1y (L) 5 Sete) iams 93 1 35 3l 51 (S0 9 S o so e ((S1) ol el (e oises 51 CSA (sl Juslisl 51
5l K9 oo paisie Al s < yguns Lol 15,13 393 g Wi lg it 93,2 5 55 bl 5l S CSA G4 wile wias o

G 40.20/G40.21-92(Imperial) , CSA G40.20/G40.21-M92(Sl)

L35 o (5363 iy i Sl g el st Hlade Cped 4y T )l Lo youS jd Sl 5,8 5 llinl pl aS pl 4 dsgi b
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(ANSI) l&g)ni 3,105 tw! (o dunmwgo
s AWWAASTM.ASME AWS | L olslejlow Lwg o piiio sladylilin] oges cous a8 el Slojle ANS
5 3kl o @and clad b oled @l ylas 5l s luskinl BXgl Lty a5 A o paendS duawge ) dmd o )E A5G 3560 1) 0 pud
39390 bl s 69y oges 3lg S D3l o rebas |y 3 lkisl ol peus )35l 03,8 edlitul ] il 3 b s ol cpes
Sr9 yuf Sy ds |y Lagl 5 anils ool wi9Soun Lo (sl luiliwl L g 3,5 344 ( StANdard’s provisions) s st
3,133kl 95 aildogly (¢ lodlad 0aiiS” Kimlon lgie & dumge cpl i 018 wSate ol 3,155kl K 5 i ANSI wilss
Sl oplosd o JUid 4 g o el ANSI L by jlisliwl 4555 opl sl 8855 (ol Jasliw] 0aiiS” plogl g8 ¢ 04 a5l oo

ke wT oo )kl o (e3ae b By Sl L

ANSI/AWS A 5.1-91 - Specification for Carbon Steel Electrodes For Shielded Metal Arc
Welding.
ANSI/AWWA D 100-96 - Welded Steel Tanks for Storage

Lle ol ool Ll 3 ANSE o L 48 3515 399 5 ol lusliw] a4l
ANSI| Z87.1-1989 - Practice for Occupational and Educational Eye and Face Protection.

&>l

1- Internet Document, www.key-to-steel.com
2-The Metals Black Book, Ferrous Metals, Vol. 1, 2nd ed., CASTI Publishing Inc., 1995
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(CEN) Lyl 5 laibiw! b a¥4d (6,liKeli pommnss
digloy Cuslyg)| ST o5 dmsle g Lyl 3] gae (gl gt 3 Ikl o (sla dnsgo 31 IS5 ( CEN) 5 lslisl g aieaS
Byl S lice b a8 398 o MBI 3 Slasino 5| sl dsgorme 4 48 sl ( EN) L)l slos, skl jliil o oposs CEN Lol
s o S) Sly b g ond pitto sages glosl ol y 3 ilial )33, o ptite CEN guae ilisio (gl g3 sl
5 ] b e e 35l 3 5 03 (A e 13 ) gl 7 5 19 5o o 038 s sbas Sl g o
" Mio) ool HguiS o Lo 3 lailin] dastiie gy il 45 Canl g ol 4 598 a3 (EN) Lg,l 5 lulisl (6)l35 pb 59 o

W] o 08,5 (o338 T3l e g EN G o ( o)l (61 DIN b oldSS) 6l BS

Part b cov a5 il jisw piis bt 6 Jols w15 0 EN sjlitesl . DIN EN 10025 L, BS EN 10025 " M.
9l sLom g S o asudie |y 5V b Y guamo 5| ol Sho Part » o« EN 10028 Parts 1t0 8 "M aif 0
cPart 1 ., EN 10028-1 " Mo 595 o o3lizl (NYPEN )o,s ks G 51 skl o )lois ,> Part o3l

ol o35 olog 15U 9 o8 el (draft standard) uwg e s)lsbiol G s opl 45 a0 lis PI S

(cawl oas 3s1 preliminary .Sl o5l ;1 pr) prEN 10088-1 " M.

byl o ( Harmonization Document) (¢jle Sinlon sbuol 15,ls cuenl a8 CEN Lawgs o piiiie ;503 sliwl ales 5|
5 o9 Jole HD el (0 ENV 1) g3 s HD "l jlass ! 1, Jgl &S win ( EUropean Prestandards) b))l 4J)
Blg5 oo o ygutS Sy 5 ol Ll 4 (oygb ar anily (¢t Gllaml 4] 3,8 Lol 3)ls EN (o 5 laslisl plo alie coguas
a5 yliliwl oo ENV g5 o odlitul )] s (asttie 1y HD JIEN (cloo b siw 95 opl 3590 p3.33,5 bld ol )
9333929 (il Sl s & olo b Wl (0 JS g e Jld @y (b3 45 6513 Sl ol 0jg )3 Cge g & sl S
Al oo il jlas by 5ylnslinl Cpl peds (gl p3Y o) Sy s 33,5 o (pgl s Jols YIS g 01,8] el a7 Sl
code 23,5 L HD L EN b "lnles o8 jglate ol 4y 05 0 03,08 (9051 @52 4 Jlo 3 oo 4y scegguay | g ENV
55,8 o B ENV Gy s EN Gy s gls 4 hais cusl EN aislen o 5kl 6555 ol Slolis

39l 201 03,8 ookl SO (clas sl 1 " lowiiae g oo puiiiio Al ya a8 EN (ol luslinl 2o p3 40 o )8 1995 Lo )
3 )LSen ol cov 5kl (g 059, 800 yols b j5 a8 ol (lojls 93 ol oo (sowy (33l o 1SO 9 CEN (o oy
Gl s

EN 10027 — Wa¥ed gyl 5,130l pommmw

Part 2-Steel Numbers iso g5 Joli 5 ool oais 3)lulewl EN 10027 )3 lasYed b)) (6,13l piumw

S a yebate s gy ol sl ol oyled g o) pU bl eV ob g e 5 Ikl o) el Part 1- Steel Names
oyl L pls guonas (gl oai] Jlessl MStio 1 5 g o atwlS Wnd¥ b s )3 p)lS Jlosisl (0 15 10 poo 51 b ol i
g )5S 4 s B Log3l 5V 58 6l 5 3Y8 0)led oS sl D 4y 25V 1035 (Sl bn S8

(Steel Name) s¥4d oU

i ) i ol g b o (63 el dol dalgd Mam 45T > 05 4 09,5 93 )3 b 5V g8 (clael i () Bollae el ool
ool 35 gla pb " lsie L 1SO TR 4949: 1989 s )15 15 1SO (6,8 pb oo, ( aled & o) dcs o ain

\a);— JY}B c-b
u.:] W) owumum)dl:éu& uo]?a));)lf uolw]).:ds.))].) o)lw] L;:LQ.BYQ LY EN 10027'1 .))].).:Lw.:] )]109;
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Structural steels

Pressure purpose steels

Linepipe steels

Engineering steels

Steels for reinforcing concrete

Steels for prestressing concrete

Rail steels or steels in the form of rails

Cold rolled flat products of high strength steels for cold forming
Flat products for cold forming

Tinmill products (steel products for packaging)
Electric steels

S -H0ITXx<mmMmr TW

P dag 5 Jle 4] o e sl ()5 b Loyl )3 5Y58 o (Shg b laspe & (o8 By ol Jlis 4

EN 10025 S 185 (gtructural steel with min. yield strength equal to 185 MPa.)
Yoy S LasY 5 (sla pb
yolis lie olsl 09, 254 4 g Cunl ond 488 ks 53 gl (oo S 5 ll py dV58 (3,87 aseie (5110 09,8 o
1) 28 b o 0 ] 550 45 ol (35 1Y 53 ) 53U 5 (S35 b 055 5 ol 35 o s 574
g oo astie WMl o do)d plus cas p opyS bawgie e ol JWd 44 C B b ls 3V g8 oyl .l do
3Ll slaoVsh 5 (S5UT et (315 (o (slaa¥d wuoyn 13l i b (sglue 5:500 b (S5UIT 1o slod¥gd ol 09,5 105 (3090
sl 3l 5 ) 208 (ST ey (g 1oy &S Sy (45 sladV b o 4)
Jade oy 4 adl) 3Ll ol ailis A JUd 4 g doyd pho cows p ()8 bawgie lise Jols 3Yg8 pb 09, 5 oyl slp
Ui ey anslacel pl) w1 o canl (5UT jolie 0 o lis a5 oolae] quuMe 09,5 ol 5l amr ] o (puaie o 2oy
Jot )3 Colps opl bl ods Gy 315 puaic g9 (Siun 45 oo b ) 45 ikt 0 031 L (G5UT puaie bawgio o )y> okimd

(.\:1 o.\ni ).:)
Element | Factor
Cr, Co, Mn, Ni, Si, W 4
Al, Be, Cu, Mo, Nb, Pb, Ta, Ti, V, Zr 10
Ce, N.P. S 100
B 1000
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ool Jlto Sy 125 53 dipd oo bz 0,5 b3 b g 0sd 35 o a8 (5005 & 48 o )] iglite SHUT polis 4y oS (oolisl
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EN 10028 Part 2, 13CrMo4-5  nominally contains 0.13%C, 1% Cr, and 0.5% Mo
yolie 5 (S Jolus (S5g duops 4 (a5 sadVd 31 et ) canl (S3UT sladY5 sl (oo oS 5 olisl pr 09)S 15 Cages
g dmoyd piae > 5t 00y S Ol O 3l e 9 008 E9p8 X B L auasedo pU w0g)S o ol sl 436 %5 ) s 53U
09,5 25 3lon T (oo I polis jpolio oaims Lt slisl (] 51 g 5 (] olio J555 iy ) SWT polis s il
33,5 (o0 ol 5 L] )3 quone dae (p S35 4 A8 35 (S
oled dxgi 5 Jle &

EN 10088 Part 1, X2CrNi18-9 nominally contains 0.02% C, 18% Cr, and 9%Ni

o3ly o 45) HS Lol 5¥58 auasulio Loxiy] 13 2,05 3,)18" 52 45 (slod¥gb gl g ploonsd S5 olisl 2 095 125 (3]
9 3Ll (idge (S iy 4 oS (W polie oy saimd lis & one ] JLis 4 &5 cul (3L 0 High Speed
aS el plo b g ol 3,5 o dde (p iSod5 4 a5 WS o asuie |y dbgpe paie bawgie oy die o ] o cituns LS
23,5 oo dbul alold 6y bt bawg ditun S50 polie Sl
odd g9yd G o b pb ST (S 5 bl ) 209)5 5 ( ol 92,08 olsl 1) L og) 50 0 i (4Rl otams 99y (512
Wl (S £95 31 0¥ g0 &S cunl pl S0l Al

(Steel Numbers) a¥sé o o lowi

24 355 pb L ()35 ol oS LoaST Wlg oo a5 WS e sl ojloud ol baaVid (135 o EN10027 Part 2 5 st
sace a8 ol LXXXX @90 4 308 .ol canlio (65155 0305 (gl g 0390 ol pl8] dlass gy ol p3 b s o,Lsl ] 4 YL
Sl ol 5 Jgdo )3 s 0g)S oyl A o Lo |y 3Y g8 09,5 15l o gl dae 933,05 3¥ g8 & oylil 1
Non alloy steel
Base steel 1.00XX - base steels
1.01XX - general structural steels with

R, < 500 N/mm?2
1.1IXX - structural, pressure vessel and engineering

Quality steels

Special steels | teels with C <0.50%
Alloy steels
GQuality steels | 1.08XX - steels with special physical properties
Special steels
Tool steels 1.23XX - Cr-Mo, Cr-Mo-V or
Mo-V steels
Miscelaneous steels 1.35XX - bearing steels

1.46XX - chemical resistant
and high temperature Ni
alloys
Structural, pressure |y yywy N i or Mn-Cr
vessel and engineering

steels
steels

Stainless and heat
resisting steels

48" W) ouds ety alisio £lgil 4y oY g8 daib 0 030 YU Jadn 43 &S jabailen i (b o)loss) ey ,SSLiS (gmy p8))
oS o0 o)l gl 4 bl 53 g el ol EN 10020 5 gl (g punnss
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(Non-alloy steels) ;W1 me sasYgyd

P solaie i & 505 51,8 098 (ol o (SPECiE StEels) o3y 4 (quality steels) Las { base steels) 4 Vs
S (g pasede ol b3S ar g L]y 3V S 03) Vb ojlads g g pgd

3 (ol Slides 4 535 (0 25 (53l Y58 Jgeme (sl by, bawgs (S5UT e 4y 5Y g8 (EN 10020 5 sl (3:llas
555 el § 53500 52 42 (6500 ST polis 5 )05 (g 3y (IS S Copgllas ) (ol (AS SIS £5 cul o)l
Sl

JUo e 03 3 oy S b il 031l el plSotial ¢yulas ayly 3Y98 4y o g5ty (S Sl ST o8 (S Y
35,6 (non-metalic inclusion) s J&T 1 e s)le b Syl Slles ¢y ool Sloll a8 cladYgs

2S5 o Ly (A pad g g5 (slp Mlogas il (053003) )l arly ooV sh 4y s (5508 JBT (3T ek ooy sloaYd
0ol LaaVsh jl s (I B35 (o sl ags siald S35 9 0 50 €3 9 (abhowd oS5 38> S g (oo g (s
Ly s plSoctal ks b (SS9 Sy oo et 4y g A8l 423l (g pdy (5 el Sl Jlte lgin) (5] 438 3900
23l JBT 52,555 5 jiud o polia b (o (il Slides ) (o (5

(Alloy steels) ;W1 gra¥gd
aldes (¢l 3L a8 5Yob ol ond B @olis (o3WT o9 (cladYed g (3T a8 (clasYes o EN 10020 s,lxskul
el 03y ol sl 5l 5)50 (ol ols &S gy (o B & plaly aSL Wl onds Sk (law (4) Cous b yed @SS Sl
Ly o3l JS5 slmd )l (sl (3T (slma¥d g (SoaSUl (sloa¥ b 5l (50 s )b sl oy 4l Slaslo slao¥sd (55

L3l (0 2L ghalie haw el

kit SLodY5h Il (sladVeh (55 4 polie (sladYgd ous sladYed ()5 S5 slaaVeh Jol oy (3L (slaaVsh o3,
Bl (o ol (g ol b a5 oy Sleblu slasVed

ol Mg sl )b g lewd S5 58> J S 03yl duasiie

a¥ed b g o (gl gl laibi! e

EN 10079.5,5" (s o 535 00 5 Jyramo JS5 s gy slive 2 0l oo |y o8 0 )31 35 ) 5l iy &5 pghaslon
Loy Lidg oS ( Hat Products) oS Y guaseo Jold (600 puanndts (| A8 o (g0 a1y DY 58 (g or calises IS
Sl Sles b bye Gyl o ofly e 33,5 (0 32 31y 5 (55590 L b A Y sams g (5 )Sinl Y s
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ntent of Elements, %
Grade of Steel Content o b

C Mn Si Cr Ni Cu Al S max |P max
Carbon Steel of Common Quality, GOST 380
ST1KP 0.06-0.12 0.25-0.50 |<=0.05 |<=0.30 |<=0.30 <=0.30 0.050 0.040
ST1PS 0.06-0.12 10.25-0.50 |0.05-0.15 |<=0.30 |<=0.30 |<=0.30 0.050 0.040
ST1SP 0.06-0.12 10.25-0.50 |0.15-0.30 |<=0.30 |<=0.30 |<=0.30 0.050 0.040
ST2KP 0.09-0.15 0.25-0.70 |<=0.05 |<=0.30 |<=0.30 <=0.30 0.050 0.040
ST2PS 0.09-0.15 |0.25-0.70 |0.05-0.15 |<=0.30 |<=0.30 |<=0.30 0.050 0.040
ST2SP 0.09=0.15 |0.25-0.70 |0.15-0.30 |<=0.30 |<=0.30 |<=0.30 0.050 0.040
ST3KP 0.14-0.22 0.30-0.80 |<=0.05 |<=0.30 |<=0.30 <=0.30 0.050 0.040
ST3PS 0.14-0.22 10.40-0.85 |0.05-0.15 |<=0.30 |<=0.30 |<=0.30 0.050 0.040
ST3SP 0.12-0.22 10.40-0.85 |0.15-0.30 |<=0.30 |<=0.30 |<=0.30 0.050 0.040
Carbon Steel of Common Quality, GOST 380
ST3GPS 0.14-0.22 0.80-1.10 <=0.15 |<=0.30/<=0.30 <=0.30 |--- 0.050 0.040
ST3GSP 0.14-0.20 0.80-1.10 |0.15-0.30 |<=0.30 <=0.30 <=0.30 |--- 0.050 0.040
ST4SP 0.18-0.27 0.40-0.70 |0.15-0.30 |<=0.30 <=0.30 <=0.30 |--- 0.050 0.040
ST5PS 0.28-0.37 |0.50-1.00 |0.05-0.15 |<=0.30 <=0.30 <=0.30 |--- 0.050 0.040
ST5SP 0.28-0.37 |0.50-1.00 0.15-0.30 |<=0.30 <=0.30 <=0.30 |--- 0.050 0.040
Structural High grade Carbon steel GOST 1050
08KP 0.05-0.12 |0.25-0.50 <=0.03 |<=0.10 <=0.30 <=0.30 0.040 0.035
08PS 0.05-0.11 |0.35-0.65 |0.05-0.17 |<=0.10 |<=0.30 |<=0.30 0.040 0.035
08 0.05-0.12 10.35-0.65 |0.17-0.37 |<=0.10 |<=0.30 |<=0.30 0.040 0.035
10KP 0.07-0.14 0.25-0.50 <=0.07 |<=0.15 |<=0.30 <=0.30 0.040 0.035
10PS 0.07-0.14 10.35-0.65 |0.05-0.17 |<=0.15 |<=0.30 |<=0.30 0.040 0.035
10 0.07-0.14 10.35-0.65 |0.17-0.37 |<=0.15 |<=0.30 |<=0.30 0.040 0.035
15KP 0.12-0.19 |0.25-0.50 <=0.07 |<=0.25 |<=0.30 <=0.30 0.040 0.035
15PS 0.12-0.19 |0.35-0.65 |0.05-0.17 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
15 0.12-0.19 |0.35-0.65 |0.17-0.37 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
20KP 0.17-0.24 |0.25-0.50 <=0.07 |<=0.25 |<=0.30 <=0.30 0.040 0.035
20PS 0.17-0.24 10.35-0.65 |0.05-0.17 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
20 0.17-0.24 10.35-0.65 |0.17-0.37 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
25 0.22-0.30 |0.50-0.80 |0.17-0.37 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
30 0.27-0.35 |0.50-0.80 |0.17-0.37 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
40 0.37-0.45 |0.50-0.80 |0.17-0.37 |<=0.25 |<=0.30 |<=0.30 0.040 0.035
45 0.42-0.50 0.50-0.80 |0.17-0.37 |<=0.25 |<=0.30 |<=0.30 0.040 0.035

Low Carbon High Grade Steel for Cold Stamping GOST 9045

O8uu
08kp

<=0.07
<=0.10

0.20-0.35 <=0.01
0.20-0.40 <=0.03

<=0.03 |<=0.06 <=0.06 |0.02-0.07 |0.025 |0.020
<=0.10 |<=0.10 |<=0.15 0.030 10.025
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08Pps <=0.09 0.20-0.45 <=0.04 |<=0.10|<=0.10 <=0.15 0.030 0.025
Structural High Grade Steel for Cold Stamping

O8ua <=0.10 0.20-0.40 <=0.03 |<=0.10 <=0.15 <=0.20 0.02-0.08 | 0.025 0.020
Low alloyed Steel GOST 4041

09G2S <=0.12 1.3-1.7 |0.5-0.8 |<=0.30/<=0.30 <=0.30 |<=0.05 0.040 |0.035
09G2S <=0.12 1.4-1.8 |0.17-0.37 |<=0.30 |<=0.30 <=0.30 0.040 |0.035
09G2L <=0.12 1.4-1.8 |0.17-0.37 |<=0.30 |<=0.30 0.15-0.30 0.040 |0.035
12GS 0.09-0.15 0.8-1.2 |0.5-0.8 |<=0.30<=0.30 <=0.30 0.040 |0.035
16GS 0.12-0.18 0.9-1.2 |0.4-0.7 |<=0.30|<=0.30 <=0.30 0.040 |0.035
17GS 0.14-0.20 1.0-1.4 |0.4-0.6 |<=0.30|<=0.30 <=0.30 0.040 |0.035
17GIS 0.15-0.20 1.15-1.6 |0.4-0.6 |<=0.30 <=0.30 <=0.30 0.040 |0.035
14G2 0.12-0.18 1.2-1.6  |0.17-0.37 |<=0.30 |<=0.30 <=0.30 0.040 |0.035
10G2s1 <=0.12 1.3-1.65 |0.8-1.1 |<=0.30|<=0.30 <=0.30 0.040 |0.035
10G2S1D <=0.12 1.3-1.65 |0.8-1.1 |<=0.30|<=0.30 0.15-0.30 0.040 |0.035
10HSN1D <=0.12 0.5-0.8 |0.8-1.1 |<=0.30|<=0.30 0.4-0.6 0.040 |0.035
A <=0.21 0.6-1.0 |0.15-0.35 |<=0.30 |<=0.30 <=0.30 0.035 |0.035
\Y; <=0.21 0.6-1.1 |0.15-0.35|<=0.30 <=0.30 <=0.30 |<=0.06 0.035 |0.035
D <=0.18 0.6-1.4 |0.15-0.50 |<=0.30 |<=0.40 <=0.30 0.015-0.06 |0.035 0.035
A32 <=0.18 0.9-1.6 |0.15-0.50 |<=0.20 <=0.40 <=0.35 |0.015-0.06 |0.035 0.035
D32 <=0.18 0.9-1.6 |0.15-0.50 |<=0.20 <=0.40 <=0.35 |0.015-0.06 |0.035 0.035
A36 <=0.18 0.9-1.6 |0.15-0.50 |<=0.20 <=0.40 <=0.35 |<=0.06 0.035 |0.035
D36 <=0.18 0.9-1.6 |0.15-0.50 |<=0.20 |<=0.40 <=0.35 |0.015-0.06 |0.035 0.035
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Engineering Associations

Canada

APEGGA - Association of Professional Engineers, Geol

ASET - Alberta Society of Engineering Technologists
ASTTBC - Applied Science Technologists and Technici
CCPE - Canadian Council of Professional Engineers

OACETT - Ontario Association of Certified Engineering
012 - Ordre des ingénieurs du Québec

PEO - Professional Engineers Ontario

United States - National

APC - American Plastics Coungil

AETTN - Association of Engineering Technicians and Technologists of Newfoundland
APEGBC - Association of Professional Engineers and Geoscientists of British Columbia

logists, and Geophysicists of Alberta

APEGM - Association of Professional Engineers and Geoscientists of Manitoba
APEGN - Association of Professional Engineers and Geologists of Newfoundland
APEGNB - Association of Professional Engineers and Geoscientists of NewBrunswick
APEGS - Association of Professional Engineers and Geoscientists of Saskatchewan
APENS - Association of Professional Engineers of Nova Scotia

APEPEI - Association of Professicnal Engineers of Prince Edward Island

APEY - Association of Professional Engineers of Yukon

ans of British Columbia

CCTT - Canadian Council of Technicians and Technologists

CTTAM - Certified Technicians and Technologists Association of Manitoba

NAPEGG - Association of Professional Engineers, Geologists and Geophysicists of the
Northwest Territories (representing NWT and Nunavut Terrtory)

Technicians and Technologists

OTPQ - Ordre des Technologues Professionnels du Québec

SASTT - Saskatchewan Applied Science Technologists and Technicians
SCETTNS - Society of Certified Engineernng Technicians and Technologists of Nova Scotia

ABET - Accreditation Board for Engineering and Technalogy

hitp:iiwww.netfx.iom.net/aettn
hitp:/iwww.apeg.bc.ca
http:/fwww.apegga.com
http:/fwww.apegm.mb.ca
http:/fwww.apegn.nf.cal
http:/fwww.apegnb.com
http:/fwww.apegs.sk.ca
hitp:/iwww.apens.ns.ca
http:/fwww.apepei.com
http:/{fwww.apey yk.ca
http:/fwww.aset.ab.ca
http:/fwaw_asttbe org
hitp:/fwww.ccpe.ca
http:/fwww.cctt.ca
http:{fwww._cttam . com
http:/iwww.napegg.nt.ca

http:{hwaw oacett.org
hitp:/fwww.oig.qc.ca
http:/fwww.otpg.qc.ca
hitp:/fwww.peo.on.ca
http:/fwww.sastt.sk.ca
hitp:fiwww._scettns.ns.cal

http-/iwww_abet org
httJ::H\-.'ww_ Iasticsresou_rce_com
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CFRP Cancnsclizal Frugirngss n Frivali Praelivn:
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DESET Nistricr of Crlumkbia Srcicty of Profess anal Tagineers.

TS Corica Trgin

e Snniots
d ¢ 0 Profresional Trgineces
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1IGFT
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I'nijinaaring Askaciations (Continad]

Uniled St les - Slale (Conlinued)

MEFT  Wichigan Socicty of Proh=sional Frwgimeers;

IMSFT - Wissouri Seeriamy of Prafessizaal Cngineas

MaSTE - Nabrazka Sooiet of Mrofesaiznal Erginaera
MHEIE - Mews Hampsline Secsly ol ol ssooal Engineers
MISFF Mo drsery Soi iy of Profisesion: | Frgprn s

MM EPT - fawe Waxicro Sociely nf Professinral [ irssrs
MYSSME - Maw Yark State S ociety of Mrofeasions| Enginesrs
CHE - Dakhong Suviely ol Frolessiomal Zigiree s

FPFS Poalcssional Freincz of Sulinaihs

PrAC - Frofassional Craqimsars of kodh Camins

ME2 - Prefegsions | Engineers of Cragon

1'51'E - Penrgylvarm Socely ol Piolessonal Engneers
SCSEPF Sauih Canelivg Sowicly of Panlessioral Fogieees:
SNCE - Samt Nakata Cncinearing Snciehy

TSME - Tenressea Societ of Mrofessiznal Ergireara

151°E - |enas Sociely ol | Poless ol Engines 3

LIZPF G Kiviezby ol Panh kil Fragineens

WEPT - Varmons Sockaby of Profes sienz| Canginasrs

YWEDE - Virgin a Society of Mrefezsicnal Engineers

WS - Wisoongim Sooely of ol essored Engineens
Ciltmy
MG . Tnnmasing Coaneil i1

ERCYA - Esrcoasn kawral Caz Vehizk Associaticn
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Government

Canada - Federal

Geological Survey of Canada
MNational Energy Board

Natural Resources Canada
Canada - Provincial

Alberta Boilers Safety Association
Alberta Environment

Alberta Energy and Utilities Board
BC Ministry of Energy and Mines
BC Oil and Gas Commission

Natural Resources Conservation Board
New Brunswick Safety Code Services

Saskatchewan Energy and Mines

Yukon Geaoology Program

United States - National

Mational Petroleum Technology Office

U 5. Department of the Interior

U 5. Department of Energy

U.S. Energy Information Administration
U5 Environmental Protection Agency

Yukon Department of Energy, Mines and Resources

Manitoba Industry, Trade and Mines - Mineral Resources Division

Nova Scotia Department of Enviroment and Labour - Public Safety Division

http:/fwww.nrcan.gc.calgsc
http:/famenw neb.ge.ca
http:/fwww .nrcan.gec.ca

http:/fwww .albertaboilers.com
http:/fwww . gov.ab.calenv
http:/fwww eub gov.ab.ca
http:/fwww.gov.be.calem
http:/fwww . ogc.gov be.ca

http:/fwww . gov.mb.cafitm/mrd
http:/fwww.gov.ab.ca/nrcb
http:/fwww . gnb.ca/P5-SP/english/indexe_shtml
http:/fwww gov.ns.calenla/psafe
http:/fwww.gov.sk.calenermine
http:/fwww emr.gov.vk.ca
http:/fwww . geology.gov.yk.ca

http:/fwewow npto.doe.gov

http-/fwww doi gov/bureaus_html
http-/fwwrw energy gov
http:/fwww eia.doe.gov
hitp-/fwww epa.gov
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Industry Associations
Boiler and Pressure Vessels

ABSA - Alberta Boilers Safety Association http:/f'www _albertaboilers.com
PWRC - Pressure Vessel Research Council http:/fwww forengineers . org/pvre/index.htm
VMA - Valve Manufacturers Association of America http:ffwww . vma.org
Construction

AEM - Association of Equipment Manufacturers http:/fwww.aem.org

CCA - Canadian Construction Association http:/fwww.cca-acc.com
CCPA - Canadian Concrete Pipe Association http:/fwww.ccpa.com

CIlI - Construction Industry Institute http://construction-institute.org
DCA - Distribution Contractors Association http:/fwww dca-online org
MCAA - Mechanical Contractors Association of America http:/fwww.mcaa.org

NASTT - North American Society for Trenchless Technology http:/f'www nastt.org

NUCA - National Utility Contractors Association http:/fwww nuca.com

NUCA - National Utility Contractors Association http:/fwww nuca.com

OAA - Ontario Association of Architects http:/fwww.oaa.on.ca

OAHI - Ontario Associations of Home Inspectors http:/fwww.oahi.com

PLCA - Pipe Line Contractors Association http:/fwww_plea.org

RMPCA - Rocky Mountain Pipeline Contractors Association http:/fwww.rmpca.com
Engineering and Science

AAES - American Association of Engineering Societies http:/'www_aaes.org

ACEC - American Council of Engineering Companies http:/'www_ acec.org

AIChE - Amencan Institute of Chemical Engineers http:/fwww_aiche org

Alberta Synchrotron Institute http:ffalpha asi ualberta com/MainPage htm
Association of Engineers and Architects in Israel http:ffwww engineers_ org.il
ASAE - American Society of Agricultural Engineers http:/fwww_asae org

Bureau International des Poids et Mesures http:fwww _bipm.org

CEN - Canadian Engineering Metwork http:/'www transenco.com
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Industu Associations iContinued)

Engineering and Science (Continued)

CEO - Consulting Engineers of Ontario

CTI - Cooling Technology Institute

Electric Power Research Institute

IACET - International Association of Continuing Education and Training
|IEEE - Institute of Electrical and Electronics Engineers

IES - Institute of Environmental Sciences

IIE - Institute of Industrial Engineers

IS| - Institute of Scientific Information

Israel Association for Automatic Control

Israel Association for Computational Methods in Mechanics
Israel Institute of Chemical Engineers

Israeli Society for Medical and Biological Engineering

ITI - Information Technology Institute

MAPE - Mational Association of Power Engineers

NEIC - National Engineering Information Council

NGVC - Natural Gas Vehicle Coalition

RIA - Robotic Industries Association

Metals and Materials

AMA - Aluminum Association, Inc.

AAEC - Asia Aluminum Extrusion Council

ACI - American Concrete Institute

AISE - Association of Iron and Steel Engineers

AlS| - American Iron and Steel Institute

BIMRMU - Brockhouse Institute for Matenals Research, McMaster University
CD - Carrosion Doctors

CDA - Copper Development Association

http:/fwww.ceo.on.ca

http:/fwwew . ctiorg
http:/fwww.epri.com

http:/fwww iacet.org
http:/fwww.ieee.org

http://www bangor.ac.ukfies/ies html
http:/fwww.iienet.org

http:/fwww isinet.com
http:/fwww.technion.ac.il/~iaac
http:/fwww iacmm_org il
http:/fwww.iiche.org.il

http:/fwww eng tau ac.illeng/associations/ISMBE
http:/fwww.iti.com

http://www powerengineers.com
http:/fwww.asee.org/neic
http:/fwww.ngve.org
http:/fwww.robotics.org

http:/fwww. aluminum.org

http://asia-aec.org

hittp://www.aci-int.net

http:/fwww.aise.org

hitp://www.steel.org
http:/fwww.science.mcmaster.ca/bimr/general.html
hitp://corrosion-doctors.org

http:/fwww.copper.org

Industry Associations (Continued)

Metals and Materials (Continued)

CIMM - Canadian Institute for Mining and Metallurgy
CISA - Casting Industry Suppliers Association
CMI - Cast Metals Institute

Corrosion Source

CSPA - Canadian Steel Producers Association
DDC - Diecasting Development Council

DIMG - Ductile Iron Marketing Group

FIRST - Foundry Industry Recycling Starts Today
ICI - Investment Casting Institute

ICRI - Iren Casting Research Institute

I1S] - International Iron & Steel Institute

ILSR - Institute for Local Self-Reliance

IMA - International Molybdenum Association
IMechE - The Institution of Mechanical Engineers
laM - Institute of Matenals

ITA - International Titanium Association

MADCA - North American Die Casting Association
MNAPCA - National Association of Pipe Coating Applicators
MNASS - National Association of Steel Stockholders

NiDI - Nickel Development Institute

NFFS - Non-Ferrous Founders' Society

SBI - Swedish Institute of Steel Construction

SFSA - Steel Founders' Society of America

SMA - Steel Manufacturers Association

SRI - Steel Recycling Institute

MTI - Materials Technology Institute of the Chemical Process Industries

http:/fwww.cim.org
http:/fwww_cisa.org
http:/fwww . castmetals.com
http:/fwww_corrosionsource.com
http:/fwww.canadiansteel.ca
http:/fwww diecasting.org/ddc
http:/fwww.ductile org/dimg
http:/fwww foundryrecycling.org
http:/fwww.investmentcasting.org
http:/fwww_ironcasting.org
http:/fwww worldsteel.org
http:/fwww_ilsr.org
http:/fwww.imoa.org.uk
http:/fwww _imeche.org
http:/fwww . instmat.co.uk
http:/fwww _titanium_ org
http:/fwww . mti-link.org

http:/fwww _diecasting.org
http:/fwww napca.com

http:/fwww _nass. org uk/index_htm
http:/fwww_nidi.org
http:/fwww . nffs.org

http:ffwww _algonet sef~shi
http:/fwww.sfsa.org
http://steelnet arg/smalindex_html
hitp:/fwww.recycle-steel.org
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Industry Associations (Continued)

Metals and Materials (Continued)

SSPC - Steel Structures Painting Council

Oil and Gas

AAPG - American Association of Petroleum Geologists
AGA - American Gas Association

APGA - American Public Gas Association

API - American Petraleum Institute

CAODC - Canadian Association of Qil Well Drilling Contractors
CAPL - Canadian Association of Petroleum Landmen
CAPP - Canadian Association of Petroleum Producers
CEPA - Canadian Energy Pipeline Association

CGA - Canadian Gas Association

CGPSA - Canadian Gas Processors Suppliers Association
CHOA - Canadian Heavy Oil Association

CPSC - Canadian Petroleum Safety Council

GMRC - Gas Machinery Research Council

GPA - Gas Processors Association

IADC - International Association of Drilling Contractors
IGT - Institute of Gas Technology

IP - Institute of Petroleum

IPAA - Independent Petroleum Association of America
MEA - Midwest Energy Association

NGSA - Natural Gas Supply Association

NOIA - The National Ocean Industries Association
NPC - Mational Petroleum Council

NPGA - National Propane Gas Association

PA - PETROassist.com

http:/fwww.sspc.org

http:/fwww.aapg.org
http:/fwww.aga.com
http:/fwww.apga.org
http:/fwww.api.org
http:/fwww.caodc.ca
http:/fwww.landman.ca
http:/fwww . capp.ca
http:/fwww.cepa.com
http:/fwww.cga.ca
http:/fwww.cgpsa.com
http:/fwww.choa.ab.ca
http:/fwww psc.ca
http:/fwww.gmrc.org
http://gasprocessors.com
http:/fwww.ladc.org
http:/fwww.igt.org
http:/fwww . petroleum.co.uk
http:/fwww .ipaa.org
http://midwestenergy.org
http://ngsa.org
http:/fwww_noia.org
http:/fwww.npc.org
http:/fwww npga_org
http:/fwww petroassist.com

Industry Associations (Continued)

0il and Gas (Continued)

PCF - Petroleum Communication Foundation
PPDM - Public Petroleum Data Model

PSAC - Petroleum Services Association of Canada
PTTC - Petroleum Technology Transfer Council
SEGA - Southeastern Gas Association

SEPAC - Small Explorers and Producers Association of Canada
WSPA - Western States Petroleurn Association
Standards and Quality

AMRA - Automatic Meter Reading Association
CSA International

EECS - Electrical Equipment Certification Service
MECS - Mining Equipment Certification Service

MSS - Manufacturers Standardization Society of the Valve and Fittings

Industry Inc.

IPQ - Instituto Portugu&ecire;s da Qualidade

NIST - National Institute of Standards and Technology
NNI - Netherlands Normalisatie

SMRP - Society for Maintenance and Reliability Professionals
SSPC - The Society for Protective Coatings

USM - Standards and Metrology Institute {Slovenija)
Welding

EWI - Edison Welding Institute

HIWT - Hobart Institute of Welding Technology

PEWI! - E O Paton Electric Welding Institute

RWMA - Resistance Welder Manufacturers' Association
TWI - The Welding Institute

http:/fwww pcf.ab.ca
http:/iwww ppdm.org
http://www psac.ca
http:/fwww.pttc.org
http:/fwww.segas.org
http:{fwww sepac.ca
hitp://www wspa.org

http:/{fwww _amra-intl org
http:/{fwww_csa-international .org
http:/fwww . hse.gov.uk/eecs
http-{fwww _hse gov uk/eecsiescsmecs htm
http:/fwww.mss-hg.com/

http:/www . ipg.ptf
http:/fwww _nist. goviwelcome htmil
http/fwww nni.nl/

http:{fwww smrp.org/
http-/fwww _sspc org/
http:/fwww.usm.mzt.si/

http:/fwww.ewi.org/

http:/fwww welding.org/
http:{fwww.steu kiev.ua/paton/
http://www.rwma.org/
hitp:/fwww twi.co.uk/
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Industry Associations (Continued)

Welding (Continued)
WRC - Welding Research Council

http:/fwww forengineers.org/wrc

Metals Producers

Nonferrous

Alcan Aluminium Corporation
Alcoa Inc.

AleoTec Wire Corporation

Brush Wellman Inc.

Coastal Aluminum Rolling Mills Inc.
Columbia Falls Aluminum Company
Deutsche Nickel AG

Hydro Raufoss Automotive, N.A.
IMCO Recycling Inc.

Kaiser Aluminum & Chemical Corp.
KB Alloys Inc.

Magnesium Alloy Corp

Milward Alloys Inc.

Minalex Corporation

Moranda Aluminum Inc.

MNorthwest Aluminum Company
Ormet Corporation

Precision Coil, Inc.

Ritchey Metals Company Inc.
Scepter Inc.

Shieldalloy Metallurgical Corp.
Southwire Co_

http:/fwww alcan.com
http:/fwww alcoa.com
http://www alcotec.com
http:/fwww_brushwellman.com
http:/fwww.coastalum.com
http:/fwww cfaluminum.com
http:/fwww.deutsche-nickel de
http:/fwww hydro.com
http:/fwww.imcorecycling.com
http:/fwww kaiseral com
http:ffwww _kballoys.com
http:/fwww.magnesiumalloy.ca
http:/fwww.milward.com
http:/fwww . minlex.com
http:/fwww .noranda.ca
http:/fwww . nwaluminum.com
hitp:/fwww.ormet.com
hitp:/fwww.precisioncoil.com
http:/fwww ritcheymetals. com/
http:/fwww scepterinc.com
http:/fwww . metallurg. com
http:/fwww southwire.com

Metals Producers (Continued)

Steel and Steel Alloy Producers (Continued)

Beta Steel Corporation

Bethlehem Steel Corporation
Birmingham Steel

California Steel Industries, Inc.
Cargill Steel

Carpenter Technology Corporation
Chaparral Steel

Chicago Heights Steel

Citisteel USA, Inc.
Cleveland-Cliffs Inc.

CMC Steel Group

Connecticut Steel

Copper Development Organization
Co-Steel Raritan

Deacero, S.A.de CV.

Dofasco Inc.

Electralloy

G.0. Carlson, Inc.

Gallatin Steel Company

Geneva Steel

Georgetown Steel

Granite City Pickling & Warehousing
Grupo Villacero

Harsco Corporation

Huntco Steel Inc

Hylsamex, 5. A. de C.V.

http:/fwww betasteelcorp.com/
http:/fwww bethsteel.com
http:/fwww birminghamsteel.com
http:/fwww californiasteel.com
http:/fwww.cargillsteel.com
http-/fwww cartech com
http:/fwww chaparralsteel.com
http:{fwww steelnet.org/chsteel
http:/fwww citisteel.com
http:{fwww . cleveland-cliffs.com
http:/fwww.cmcsg.com
http:/fwww . ctsteelco.com
http:/fwww_copper.org
http:/fwww .costeel.com
http:/fwww deacero.com
http:/fwww . dofasco.ca
http:/fwww electralloy.com
http:/fwww gocarlson.com
http:/fwww.gallatinsteel.com
http:/fwww . geneva.com
http:/fwww.gscrods.com
http:/fwww gepw.com
http:/fwww villacero.com
http:/fwww_harsco.com
http:/fwww huntcosteel.com
http:/iwww . hylsamex.com
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Metals Producers (Continued)

Steel and Steel Alloy Producers (Continued)
IPSCO Inc.

Ispat Inland Inc. (Formerly Inland Steel Industries, Inc.)
Ispat International

Ispat Mexicana, S_A. delspat Mexicana, S A de CV.
J&L Specialty Steel, Inc.

J&L Structural Inc.

Krupp VDM GmbH

Marion Steel Co.

McDonald Steel

Mexinox S.A. de C.V.

Mational Steel Corporation

North Star Steel

Nucor

Precision Specialty Metals, Inc.

Republic Technologies International

Rouge Industries, Inc.

Sandmevyer Steel Company

Sheffield Steel Corp.

Shenango Incorporated

Slater Steel-Fort Wayne SpecialtyAlloys Div.
Special Metals Corporation

Stelco Inc.

Sumitomo Metal Industries

Techalloy Company, Inc.

The Timken Company

Thyssen Inc., NA

http://www.ipsco.com

http:/fwww . inland .com

http:/fwww _ispat.com

http:/fwww ispat.co.uk
http:/fwww_jlspecialty.com
hitp:/fwww jistructural.com
http/fwww_kruppvdm _defIndex ASP
http:/fwww_marionsteel.com
hitpe/fwww_mcdonaldsteel_com
http:/fwww_mexinox. com.mx
http:/fwww_nationalsteel.com
http:/fwww_cargillsteel com/divisions/nss/nss index_shtml
httpe/fwww_nucor.com
http:/fwww_psm-inc.com
http:/fwww _repsteel com
http:/fwww _rougesteel com
httpe/fwww_sandmeyersteel com
hitp:/fwww_sheffieldsteel com
http:/fwww_shenango.com
hitp:/fwww_slater.com
hitp:/fwww_specialmetals.com
http:/fwww_stelco.com
http:/fwww_sumitomometals.co jpfe
http:/fwww_techalloy .com
http://fwww_timken.com
http://www.tincna.com

Metals Producers (Continued)

Steel and Steel Alloy Producers (Continued)

United States Steel Corporation
USS-POSCO Industries

WCI Steel, Inc.

Weirton Steel Corporation
Wheeling-Pittsburgh Steel Corporation

http:/fwww ussteel com
http:/fwww uss-posco.com
http:/fwww.weisteel com
http:/fwww.weirton.com
http:/f'www wpsc_com

National Standards Bodies

AEMNOR - Asociacion Espanola de Normalizacion v Certificacion
AFNOR - Association Frangaise de Normalisation

AMNSI - American National Standards Institute

ASTM - American Society for Testing and Materials

BSI - British Standards Institute

CEN - Comité Européen de Mormalisation

(European Committee For Standardization)

CSA - Canadian Standards Association

CSNI - Czech Republic

DIN - Deutsches Institut fur Normung

DS - Dansk Standard

DSP - US Military Defence Standardization Program
ELOT - Hellenic Organization for Standardization

ETSI - European Telecommunications Standards Institute
IBM - Institut Belge De Mormalisation

IPQ - Instituto Portugués da Qualidade

|30 - International Organization for Standardization

IST - Icelandic Standards

JISC - Japanese Industrial Standards Commitiee

http:/fwww aenor.es
hitp:/fwawwafnor fr
hitp:/fwww _ansi.org
http:/fwww astm.org
http:/fwww bsi-global.com
http:/fwww.cenorm.be

http:/f'www _csa.ca
http:ffwww.csni.cz
http:/fwww.din.de
http:/fwww.ds.dk
http:/fwww .dsp.dla.mil/
http:ffwww elot.gr
http:/fwww etsi.fr
http:/fwww.ibn.be
http:/fwww .ipg.pt
http-/fwww iso.org
http:/fwww.str.is
http:/f'www jisc.go.jp
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National Standards Bodies IContinuedi

JSA - Japanese Standards Association

MIST - Mational Institute of Standards and Technolegy
MNNI - Netherlands Normalisatie Instituut

NORSOK - Morsk Sokkels Konkuranseposisjon (Norway)
MNSAl - National Standards Authority of [reland

MSF - Norges Standardiserningsforbund (Norway)

MTS - Norsk Teknologisenter

ON - Osterreichisches Normungsinstitut (Austrian Standards Institute)
SA - Standards Australia

SASO - Saudi Arabian Standards Organisation

SCC - Standards Council of Canada

SFS - Suomen Standardiscimisliitto r.y. (Findland)

SIRIM - Berhad (Malaysia)

SIS - Standardiseringen i Sverige

SNV - Swiss Association for Standardization

SNZ - Standards New Zealand

UNI - Ente Nazionale ltaliano di Unificazione

SPRING - Standards, Productivity and Innovation for Growth (Singapore)

http:/fwww jsa.or jp
http:fiwww nist.goviwelcome. html
hitp:/fwww.nni.nl
hitp:/fwww.nts.no
http:/iwww . nsai.ie

http:/iwww standard.no
http:/iwww.nts.no

http:/fwww on-norm at
http:/iwww standards_ com.au
http:/fwww.saso.org
http:/iwww.scc.ca
http:/iwww._sfs fi

http:/www _sinm.my
hittp:/iwww. sis_se

http:/fwww snv.ch

http:/iwww standards co.nz
http:/fwww.spring.gov.sg
hitp:/www . unicelit

Scientific Data and Units

Materials

Crystal Lattice Structures - Institut Laue-Langevin

Crystal Lattice Structures - US Maval Research Laboratory
Material Physics Theory - US Naval Research Laboratory
Material Properties - Apache Point Observatory

Material Properties - Crucible Materials Corporation

hitp:/hwww il fridif 30-crystals

http:/icst-www.nrl.navy. milflattice
http:/fest-www nrl_navy milfgallery

http:/iwww . apo.nmsu_edu/Telescopes/SDSS/eng.papers/
onFactors/19950926 MProperties_html
http:/iwww.crucibleservice.com

Scientific Data and Units (Continued)

Materials (Continued)

Material Properties for Composites - MIL-17

Material Properties - Ferro Ceramic Grinding Inc.

Material Properties - MatWeb

Material Properties - Plastics USA

Material Properties- Swedish Ceramics Institute

Material Properties, Periodic Table - Atlantic Equipment Engineers
Material Properties, Unit Conversion, Periodic Table, Formulas -
eFunda (Engineering Fundamentals)

Material Properties, Unit Conversion, Perodic Table - Metal Suppliers Online
Material Properties, Unit Cenversion, Periodic Table - Principle Metals Online

Material Properties, Unit Cenversion, Thermodynamics Data - MAYA
Materials Properties Databases -

CINDAS (Purdue University)

Material Properties Databases - NIST

Mechanical Properties - Online Metals

Metalurgical Data, Glossary, Unit Conversion - Timken

Metalurgical Data, Periodic Table, Unit Conversion - All Metals & Forge
Phase Diagrams - Georgia Tech ASM/TMS Joint Student Chapter
Phase Diagrams - Scientific Group Thermodata Europe

Plastics - Material Selection Guides

Surfaces of Materials Database -

MNational Institute of Standards and Technology

Thermoplastic Material Selection Guide - Actech Inc.

Unit Conversion, Periodic Table, and other Scientific References -
PhysLink.com

hitp:/fwww.mil17.org

hitp:/iwww ferroceramic.com/tables/t_01.htm
http:{fwww.matls.com/search/SearchProperty asp
hitp:/iwww plasticsusa.com/matchar.html
hitp:/www keram.se/ke00007 htm
hitp://www.micronmetals.com

http:/fwww efunda.com

hitp:/iwww suppliersonline.com/research

http:/{fwww principalmetals.com

hitp:/lwww . mayahtt.com/tmwiz/default.htm
hitp:/impho.www.ecn_purdue.edu/MPHO/CRDA_Handbooks

http:/fwww nist gov/srd/materials htm

hitp:/fwww onlinemetals.com/property search.cfm?step=1
hitp:/fwww timken_comitimken ols/steelfhandbook
http:/fwww steelforge_comfinfoservices/infoservices.asp
hitp:/lcyberbuzz_gatech edufasm tms/phase diagrams
hitp:/fklara. met kth se/pd

hitp:/fwww.endura.com

http:{fwww nist.gov/srd/surface htm

hitp:/fwww actech-inc.com/engmrgt_htm
http:{fwww physlink_com/Reference/Index.cfm

136 5191 aois



3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

Scientific Data and Units (Continued)

Periodic Tables

All Metals & Forge

Metal Suppliers Online

Atlantic Equipment Engineers

eFunda

Principle Metals Online

PhysLink.com

Web Elements

Physics

Atomic and Molecular Physics Databases - NIST

lanization, Nuclear Physics, and Condensed Matter Data - NIST
Molecular Spectroscopic Data - NIST

Physical Constants - NIST

Physical Reference Data - NIST

X-Ray and Gamma-Ray Data — NIST

X-ray Data - Berkeley Laboratories

Units of Measurement

Definitions, Conversions - The Foot Rule

Definitiens, Conversions, History -

Bureau International des Poids et Mesures (BIPM)

Definitions, Conversions, History -

Centra for Innovation in Mathematics Teaching

Definitions, Conversions, History -

Center for Mathematics and Science Education

Definitions, Conversions, Histery of English Weights and Measures
Definitions, Conversions, History of International System of Units (S1) - NIST
Legal Information on Weights, Measures, and Standard Time -
Cornell University

http:/iwww_steelforge_.com/infoservices/infoservices asp
http://www_suppliersenline.com/research
http://www.micronmetals.com

http:/fwww_efunda.com

http://www_principalmetals.com
http:/fwww_physlink.com/Reference/PeriodicTable.cfm
http:/fwww.webelements.com

http://www.nist.gov/srd/phys.htm

http://physics.nist. gov/PhysRefData/contents-misc.html
http://physics.nist. gow/PhysRefData/contents-mol_html
http://physics.nist.gov/cuw/Constants/index.html
http://physics.nist.gov/PhysRefData/contents.html
http://physics.nist.gov/PhysRefData/contents-xray_html|
http:/fwww-cxre.bl.govioptical_constants

http:/fwww.omnis.demon.co.uk
hittp:/fwaw bipm. fr

http:/fwww . ex.ac.uk/cimt/dictunitdictunit. htm
http:/fwww unc.edu/~rowlett/units/indax_html
http:/fheme.clara.net/brianp

http://physics.nist.gov/cuu/Units/index .htm|
http:/iwww.law.cornell. edu/uscode/15/chB. html

Scientific Data and Units (Continued)

Units of Measurement - Uncertainty

Essentials of Expressing Measurement Uncertainty - NIST

European Co-operation for Accreditation - Expressions of the Uncertainty of
Measurements in Calibration

Expression of Uncertainty in Measurement - Teknologisk Institut

Guide to the Expression of Uncertainty in Measurement - Metrodata GmbH
Uncertainty Analyzer Software - QUAMETEC Corp.'s

http:/iphysics.nist. gov/cuu/Uncertainty/index_html
http://www european-accreditation.org/documents htmI#EA4

http:/fwww.gum.dk
http:/fwww metrodata.de
http:{fwww.quametec.com/UA htm

Standards Associations, Societies and Boards

A-Pex International (Japan)

AZLA - American Association for Laboratory Accreditation

ABINEE - Brazilian Electrical & Electronic Equipment Industry Association
ABNT - Associacion Brasileira de Normas Technicas

ABS - American Bureau of Shipping

ACIL - American Council of Independent Laboratories

MTL-ACTS Testing Labs

ADLNB - Association of Designated Laboratories & Notified Bodies(Telecom)
ANCE - Asociacion Nacional de Normalizacion y Certificacion del

Sector Electrico (Mexico - in Spanish)

APAVE - (France)

ASME - American Society of Mechanical Engineers

ASSE - American Society of Safety Engineers

ASTM - American Society for Testing and Materials

BEAB - British Electrotechnical Approvals Board

BEC - Belgian Electrotechnical Committee

BIS - Bureau of Indian Standards

BMSI - Bureau of Standards, Metrologz and Inspection fTa_iwan}

http:/fwww . a-pex.co.jp
http:/fwww a2la2 net
http:/fwww abinee org.br
hitp:/fwww.abnt_org_br
http:/f'www eagle org
http:/fwww.acil.org
http:/fwww mtl-acts.com
http:/fwww adlnb_com
http:/irtn.net. mx/ance

http://www apave.com

http:/fwww asme org

http:/fwww asse. org

http:/fwww astm.org

http: /fwww beab.co.uk

http:/fwww bec-ceb be

http:/fwww bis.org.in
hﬂe:ﬂwwgsmi.qov.tw."en&&hfe n hgg__htm
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Standards Associationsi Societies and Boards IContinued]

CAMNENA - Council for Harmonization of Electrotechnical Standardization

of the Nations of the Americas

CCIC - China National Import and Export Commodities Inspection Corp.

CCL - Communication Certification Laboratory

CCPS - Center for Chemical Process Safety

CDRH - Center for Devices and Radiological Health (FDA)
CEPEL - Centro de Pequisas de Energia Electrica (Brazil)
CESI - China Electronic Standardization Institute

CPSC - US Consumer Product Safety Commission

CSBTS - China State Bureau of Technical Supervision

CSA - Canadian Standards Association International

CSCE - Canadian Society for Civil Engineering

DZNM - State Office for Standardization and Metrology (Croatia)
ECMA - European Organization for Standardizing Information &
Communication Systems

EFTA - European Free Trade Association

EMNEC - European Norms Electrical Certification

ETSI - European Telecommunications Standards Institute
Europort - Standards Publication Source

FONDONCRMA - Standards and Certification Organization (Venezuela)

NETC - National Electronics Testing Centre (Ireland)
Global Engineering Documents
Gosstandart of Russia -

hitp:/{fwww.canena.org

http:/fwww_ccic.com

http:/fwww _cclab.com
hitp:{fwww.aiche.org/ccps
hitp:{fwww.fda.gov/cdrhfindex.html
http:/{fwww.cepel.br
hitp:{fwww.cesi.ac.cn
hitp:{fwww.cpsc.gov
http:/{fwww.csbts_cn.net/english/index_htm
http:{fwww.csa-international.org
http:{fwww.csce.ca
http:ifwww.dznm.hr
http:{fwww.ecma.ch

hitp:{fwww.efta.int/structure/main/index.html
http:{fwww.enec.com

hitp:/{fwww.etsifr

hitp:/{fwww.europort.com

http:{fwww .fondonorma.org.ve
http:/fwww.netc.ie

http:{fwww.global.ihs.com
hitp:/{fwww.gost.ru

State Committee of the Russion Federation for Standardization and Metrology

HART Communication Foundation
Hydraulic Institute
IAE| - International Association of Electrical Inspectors

http:{fwww _hartcomm_org
http:/fwww_pumps.org
http:/iwww . iagi org

Standards Ji\sscn::iati-:;nsi Societies and Boards IContinued]

IEC - International Electrotechnical Commission

IECEE - International Electrotechnical Commission of Electrical Equipment
IETF - The Internet Engineering Task Force

IHS - Information Handling Services

IMQ - Instituto Italianc Del Marchio Di Qualita (Italy)

INEN - Instituto Ecuatoriano de Normalizacion (Ecuador)

INN - Instituto Nacional de Normalizacion (Chile)

IPQ - Instituto Portugués da Qualidade (Portugal)

IPT - Instituto de Pequisas Technologicas (Brazilian Test Lab)

IRAM - Instituto Argentino de Normalizacién (Argentinea)

ISA - Intrumentation, Systems and Automation Society

ISO - International Standards Organization

IST - Icelandic Standards (Iceland)

ITIC - Information Technology Industry Council

JIS - Japan Industrial Standards Committee

KEBS - Kenya Bureau of Standards

LIA - Laser Institute of America

MSHA - Mine Safety and Health Administration

MSS - Manufacturers Standardization Society of the Valve and Fittings
Industry Inc.

MSZT - Magyar Szabvanyiigyi Testilet (Hungary)

NACLA - National Cooperation for Laboratory Accreditation

NBIC - Mational Board of Boiler and Pressure Vessel Inspectors

MEC - Mike Helt's NEC Internet Connection

NEC - Newton's International Electrical Journal (NEC and related matters)
NEMA - National Electrical Manufacturer's Association

NESF - Mational Electrical Safety Foundation (U.5.)

hitp:/fwww.iec.ch
http:/fwww.iecee.org
http:/fwww.ietf.org
hitp:/fwww.ihs.com/
http:/fwww.img.it
http://www.inen.gov.ec
http:/fwww.inn.cl
http:/fwww.ipg.pt
http:/fwww.ipt.br
http://www.iram.com.ar
http://www.isa.org
http:/fwww.iso.ch
hitp:/iwww.stri.is
http:/fwww.itic.org
hitp:/iwww_jisc.org
http:/fwww kebs.org
hitp:/fwww laserinstitute.org/safety _bulletin/lsib/index_htm
hitp://www.msha.gov
http:/fwww.mss-hg.com

http:/fwww.mszt.hu
http:/fwww.nacla.net
hitp://www.nationalboard.org
hitp:/fiwww.mikeholt.com
http:/fwww.electrician.com
hitp:/fwww.nema.org
hitp:/fwww.nesf.org
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Standards Associations, Societies and Boards (Continued)

NFPA - National Fire Protection Association

NHTSA - National Highway Transportation Safety Agency (U.S.)
NIST - National Institute of Standards & Technology (Website)
NLSI - National Lightning Safety Institute

NPL - National Physical Laboratory (UK.}

NRTL - Nationally Recognized Testing Labs (includes scope of recognitions)
NSAI - Mational Standards Authority of Ireland

NSC - Mational Safety Council

NSF - Norges Standiseringsforbund (Norway)

NSSHN - National Standards System Network

NTSSS - Morth Texas System Safety Society

OS5HA - Occupational Safety and Health Administration

PTB - Physikalisch Technische Bundesanstalt (Germany)

SABS - South African Bureau of Standards

SAQI - State Administration of Import and Export Commodity Inspection of
the P.R.C. (China)

SCC - Standards Council of Canada

SEE - Service de I'Energie de I'Etat (Luxembourg)

SEMI - Semiconductor Equipment and Materials International

SES - Standards Engineering Society

SESKO - Finnish Electrotechnical Standards Association (Findland)
SEV - Swiss Electrotechnical Association

SFS - Suomen Standardisoimisliitto r.y. (Findland)

Sll - Standards Institution of Israel

SIRIM - Berhad (Malaysia)

SMIS - Standards & Metrology Institute of Slovenia

SNV - Schweizerische Normen Vereinigung (Switzerland)

http:/fwww.nfpa.org
http://www.nhtsa.dot.gov
http:/fwww.nist.gov

http:/'www lightningsafety.com
http:/fwww . npl.co.uk
http:/fwww .osha-slc.gov/dts/otpca/nrtlindex_htmil
http:ffwww . nsai.ie

http:/fwww nsc.org

http:/f'www standard.no
http:/fwww _nssn.org
http:/f'www flash.net/~rcade
http:/fwww osha.gov
http:ffwww pth de

http:/f'www sabs.co.za
http:ffwww .ciq.gov.cn

http:/f'www scc.ca
http:/fwww etat lu/SEE
hitp:/fwww_semi.org
http:/fses-standards.org
http:/f'www sesko filenglish_htm
http:/fwww _sev_.ch
http:/fwww.sfs.fi
http:/fwww.iso.co.ilisii
hitp:/fwww.sinm.my
hitp:/fwww usm.mzt si
http:/f'www_snv.ch

Standards Associations, Societies and Boards (Continued)

SP - Swedish Mational Testing & Research Institute

SPRING - Standards, Productivity and Innovation for Growth (Singapore)

S5S - System Safety Society
STAMEQ - Directorate for Standards and Quality (Vietnam)
Standards Australia

FICORA - Finnish Communications Regulatory Authority (Finland)

TISI - Thai Industnal Standards Institute

TUV America

UBS - Uganda Bureau of Standards

UNI - ltalian National Standards Body

UTE - Union technigue de I'Electricite (France)

YDE - Verband Der Elektrotechnik Elektronik Informationstechnik e V.

(Germany)

WNIIS - All-Russian Scientific and Research Institute for Certification of

GOSSTANDARDT of Russia
WSSN - World Standards Services Network

hitp:/fwww.sp.se

http:{fwww spring.gov.sg
http:{fwww system-safety org
http:{fwww tcvn.gov.vn
hitp:/fwww.standards.com.au
hitp:{fwww ficora.fi

hitp:{fwww tisi.go.th/
http:{fwww tuvam.com
hitp:{fwww unbs org
http:{fwww unicel.it
http:/fwww . ute-fr.com
hitp:/fwww.vde.com

http:{fwww vniis.ru

http:{f'www wssn_net
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EN 1369
EN 1370

EN 1371-1
EN 1559-1
EN 1559-2

EN 1559-3

EN 1559-5

EN 1560

EN 1561
EN 1562
EN 1563
EN 1564

EN 12454
EN 10001

EN 10016 - 1

EN 10016 - 2

EN 10016 - 3

EN 10016 - 4

EN 10020

EN 10020/ AC

EN 10021
EN 10024

EN 10025

EN 10027 - 1
EN 10027 - 2
ECISS/IC 10
EN 10028 - 1
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Founding; magnetic particle inspection
Founding; surface roughness inspection by visualtactile comparators

Founding; liquid penetrant inspection; part 1: sand, gravity die and low
pressure die castings

Founding - Technical conditions of delivery - Part 1: General

Founding - Technical conditions of delivery - Part 2: Additional
reguirements for steel castings

Founding - Technical conditions of delivery - Part 3: Additional
reguirements for iron castings

Founding - Technical conditions of delivery - Part 5: Additional
reguirements for magnesium alloy castings

Founding - Designation system for cast iron - Material symbols and
material numbers

Founding - Grey cast irons

Founding - Malleable cast irons

Founding - Spheroidal graphite cast irons

Founding - Austempered ductile cast irons

Founding - Visual examination of surface disccontinuities - Steel and
castings

Definition and classification of pig - irons

Non - aloy steel rod for drawing and/or cold rolling - Part 1: General
reguirements

Non - aloy steel rod for drawing and/or cold rolling - Part 2: Specific
requirements for general purposes rod

Non - aloy steel rod for drawing and/or cold rolling - Part 3: Specific
reguirements for rimmed and rimmed substitute low carbon steel rod

Non - aloy steel rod for drawing and/or cold rolling - Part 4: Specific
requirements for rod for special applications

Definition and classification of grades of steel

Determination and classification of grades of steel; amendment to EN
10020: 1988

General technical delivery requirements for steel and iron products
Hot rolled taper flange | sections - Tolerances on shape and dimensions

Hot rolled products of non -alloy structural steels; technical delivery
conditions ( includes amendment A1: 1993)

Designation systems for steels; part 1: steel names, principal symbols
Designation systems for steels; part 2: numerical system

Designation systems for steel: Additional symbols for steel names
Flat products made of steels for pressure purposes; part 1: general
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EN 10028 - 2

EN 10028 - 3

EN 10028 - 4

EN 10028 - 5

EN 10028 - 6

EN 10029

EN 10029/AC

EN 10034
EN 10048

EN 10051

EN 100517/A1
EN 10052
EN 10055

EN 10056
EN 10056 - 1
EN 10056 - 2

EN 10067
EN 10079

ENV 10080

EN 10083 - 1

EN 10083 - /A1

EN 10083 - 2
EN 10083 - 2/A1
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reguirements

Flat products made of steels for pressure purposes; part 2: non - alloy and
aloy steels with specified elevated temperature properties

Flat products made of steels for pressure purposes; part 3: weldable fine
grain steels, normalized

Flat products made of steels for pressure purposes; part 4: Nickel alloy
steels with specified low temperature properties

Flat products made of steels for pressure purposes; part 5: weldable fine
grain steels, thermomechanically rolled

Flat products made of steels for pressure purposes; part 6: weldable fine
grain steels, quenched and tempered

Hot rolled steel plates 3 mm thick or above; tolerances on dimensions,
shape and mass

Hot rolled steel plates 3 mm thick or above; tolerances on dimensions,
shape and mass

Structural steel | and H sections; tolerances on shape and dimensions
Hot rolled narrow steel strip - Tolerances on dimensions and shape

Continuously hot - rolled uncoated plate, sheet and strip of non - alloy
and alloy steels; tolerances on dimensions and shape

Continuously hot - rolled uncoated plate, sheet and strip of non - alloy
and alloy steels; tolerances on dimensions and shape

Vocabulary of heat treatment terms for ferrous products

Hot rolled steel equal flange tees with radiused root and toes -
Dimensions and tolerances on shape and dimensions

Structural steel equal and unequal leg angles; tolerances on shape and
dimensions

Structural steel equal and unequal leg angles - Part 1: Dimensions

Structural steel equal and unequal leg angles; part 2: tolerances on shape
and dimensions

Hot rolled bulb flats; dimensions and tolerances on shape and dimensions
Definition of steel products

Steel for the reinforcement of concrete - Weldable ribbed reinforcing
steel B 500 - Technical delivery conditions for bars, coils and welded
fabric

Quenched and tempered steels; part 1: technical delivery conditions for
special steels

Quenched and tempered steels - Part 1: Technical delivery conditions for
special steels

Quenched and tempered steels - Part 2: Technical delivery conditions for
unalloyed quality steels

Quenched and tempered steels - Part 2: Technical delivery conditions for
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EN 10083 - 3

EN 10084EN
10087

EN 10088 - 1
EN 10088 - 2

EN 10088 - 3
EN 10095
EN 10106

EN 10107

EN 10111

EN 10113-1

EN 10113- 2

EN 10113- 3
EN 10120
EN 10126

EN 10130

EN 10130/A1

EN 10137 - 2

EN 10131

EN 10137-1

EN 10137 - 2
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unalloyed quality steels
Quenched and tempered steels - Part 3: Technical delivery conditions for
boron steels

Case hardening steels - Technical delivery conditionsFree - cutting steels
- Technical delivery conditions for semi - finished products, hot rolled
bars and rods

Stainless steels - Part 1: List of stainless steels

Stainless steels - Part 2: Technical delivery conditions for sheet/plate and
strip for general purposes

Stainless steels - Part 3: Technical delivery conditions for semi - finished
products, bars, rods and sections for general purposes

Heat - resisting steels and alloys

Cold rolled non - oriented electrical steel sheet and strip delivered in fully
processed state

Grain - oriented electrical steel sheet and strip delivered in fully
processed state

Continuously hot-rolled low carbon steel sheet and strip for cold bending;
technical delivery conditions

Hot-rolled products in weldable fine grain structural steels; part 1:
general delivery conditions

Hot-rolled products in weldable fine grain structural steels; part 2:
delivery conditions for normalized/normalized rolled steels

Hot-rolled products in weldable fine grain structural steels; part 3:
delivery conditions for thermomechanical rolled steels

Steel sheet and strip for welded gas cylinders

Cold rolled electrical non-alloyed steel sheet and strip delivered in semi-
processed state

Cold rolled low carbon steel flat products for cold forming; technical
delivery conditions

Cold rolled low carbon steel flat products for cold forming; -Technical
delivery conditions

Plates and wide flats made of high yield strength structural steelsin the
guenched and tempered or precipitation hardened conditions - Part 2:
Delivery conditions for quenched and tempered steels

Cold rolled uncoated low carbon high yield strength steel flat products
for cold forming;tolerances on dimensions and shape

Plates and wide flats made of high yield strength structural steelsin the
guenched and tempered or precipitation hardened conditions - Part 1:
General delivery conditions

Plates and wide flats made of high yield strength structural steelsin the
guenched and tempered or precipitation hardened conditions - Part 2:
Delivery conditions for quenched and tempered steels
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EN 10137 -3

EN 10138 - 1
EN 10138 - 2
EN 10138 - 3
EN 10138 - 4
EN 10138 - 5

EN 10139
EN 10140
EN 10142

EN 10143

EN 10147

EN 10147/A1

EN 10149- 1

EN 10149 - 2

EN 10149 - 3

EN 10152

EN 10154

EN 10155

EN 10163 - 1

EN 10163 - 2

EN 10163 - 3

EN 10163 - 4
EN 10164
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Plates and wide flats made of high yield strength structural steelsin the
guenched and tempered or precipitation hardened conditions - Part 3:
Delivery conditions for precipitation hardened steels

Prestressing steels; part 1: general requirements
Prestressing steels; part 2: stressrelieved cold drawn wire
Prestressing steels; part 3: strand

Prestressing steels; part 4: hot rolled and processed bars
Prestressing steels; part 5: quenched and tempered wire

Cold rolled uncoated mild steel narrow strip for cold forming; technical
delivery conditions

Cold rolled narrow steel strip; tolerances on dimensions and shape
Continously hot-dip zinc coated low carbon steel sheet and strip for cold
forming; technical delivery conditions

Continously hot-dip metal coated steel sheet and strip; tolerances on
dimensions and shape

Continously hot-dip zinc coated unalloyed structural steel sheet and strip;
technical delivery conditions

Continously hot-dip zinc coated structural steel strip and sheet -
Technical delivery conditions; Amendment Al

Hot rolled flat products made of high yield strength steels for cold
forming - Part 1: General delivery conditions

Hot rolled flat products made of high yield strength steels for cold
forming - Part 2: Delivery conditions for thermomechanically rolled
steels

Hot rolled flat products made of high yield strength steels for cold
forming - Part 3: Delivery conditions for normalized or normalized rolled
steels

Electrolytically zinc coated cold rolled steel flat products; technical
delivery conditions

Continuously hot-dip aluminium-silicon (AS) coated steel strip and sheet
- Technical delivery conditions

Structural steels with improved atmospheric corroson resistance;
technical delivery conditions

Delivery requirements for surface condition of hot rolled steel plates,
wide flats and sections; part 1: general requirements

Delivery requirements for surface condition of hot rolled steel plates,
wide flats and sections; part 2: plate and wide flats

Delivery requirements for surface condition of hot rolled steel plates,
wide flats and sections; part 3. sections

Delivery requirements for surface quality of hot rolled steel products;
part 4: round bars and wire rod

Steel products with improved deformation properties perpendicular of the
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EN 10165

EN 10169 - 1

EN 10169 - 2

EN 10173

EN 10202
EN 10203
EN 10204
EN 10204/A1

EN 10205

EN 10207

EN 10208 - 1

EN 10208 - 2

EN 10209

EN 10210- 1

EN 10210 - 2

EN 10213 -1

EN 10213 - 2

EN 10213 - 3

EN 10213 - 4

EN 10214

EN 10215

EN 10216-1
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product; technical delivery conditions

Cold rolled electrical alloyed steel sheet and strip delivered in semi -
processed state

Continuously organic coated steel flat products - Part 1: General
information (definitions, materials, tolerances, test methods)

Continuously organic coated (coil coated) steel flat products - Part 2:
Products for building exterior applications

Double cold reduced electrolytic chromium/chromium oxide coated steel;
coil for subsequent cutting into sheets

Cold reduced electrolytic chromium/chromium oxide coated steel
Cold reduced electrolytic tinplate

Metallic products; types of inspection documents

Metallic products-Types of inspection documents, Amendment A1l

Cold reduced blackplate in coil form for the production of tinplate or
electrolytic chromium/chromium oxide coated stedl

Steels for simple pressure vessels; technical delivery requirements for
plates, strips and bars

Stedl pipes for pipe lines for combustible fluids; technical delivery
conditions; part 1: pipes of requirement class A

Stedl pipes for pipe lines for combustible fluids; technical delivery
conditions; part 2: pipes of requirement class B

Cold rolled low carbon steel flat products for vitreous enamelling -
Technical delivery conditions

Hot finished structural hollow sections of non - alloy and fine grain
structura steels; part 1: technical delivery requirements

Hot finished structural hollow sections of non - alloy and fine grain
structural steels; part 2: tolerances, dimension and sectional properties

Technical delivery conditions for steel castings for pressure purposes -
Part 1: General

Technical delivery conditions for steel castings for pressure purposes -
Part 2: Steel grades for use at room temperature and elevated
temperatures

Technical delivery conditions for steel castings for pressure purposes -
Part 3: Steel grades for use at low temperatures

Technical delivery conditions for steel castings for pressure purposes -
Part 4: Austenitic and austenitic - ferritic steel grades

Continuously hot-dip zinc-aluminium (ZA) coated steel strip and sheet -
Technical delivery conditions

Continuously hot-dip aluminium-zinc (AZ) coated steel strip and sheet -
Technical delivery conditions

Seamless steel tubes for pressure purposes, technical delivery conditions;
part 1: non-alloy steel with specified room temperature properties
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EN 10217 -1

EN 10218 - 1EN

10218 - 2
EN 10219- 1

EN 10219 - 2
ENV 10220
EN 10221

EN 10222 - 1

EN 10222 - 3

EN 10222 - 4

EN 10222 - 5

EN 10222 - 6

EN 10223 - 1

EN 10223 - 2

EN 10223 - 3

EN 10223 - 4

EN 10223 - 5

EN 10223 - 6

EN 10224
EN 10225
EN 10226 - 1

EN 10229

EN 10230
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Welded steel tubes for pressure purposes, technical delivery conditions;
part 1: non -aloy steel with specified room temperature properties

Steel wire and wire products; general; part 1: test methodsSteel wire and
wire products; general; part 2: wire dimensions and tolerances

Cold formed structural hollow sections of non-alloy and fine grain
structura steels; part 1: technical delivery requirements

Cold formed structural hollow sections of non-alloy and fine grain
structural steels; part 2: tolerances, dimensions and sectional properties

Seamless and welded steel tubes; dimensions and masses per unit length

Surface quality classes for hot-rolled bars and rods - Technical delivery
conditions

Stedl forgings for pressure purposes - Part 1: General requirements for
open die forgings

Steel forgings for pressure purposes - Part 3: Ferritic and martensitic
steels with elevated temperature properties

Stedl forgings for pressure purposes - Part 4: Nickel steels with specified
low temperature properties

Steel forgings for pressure purposes - Part 5: Fine grain steels with high
proof stress

Steel forgings for pressure purposes - Part 6: Austenitic, martensitic and
austenitic-ferritic stainless steels

Steel wire and wire products for fences; part 1: zinc and zinc-alloy coated
steel barbed wire

Steel wire and wire products for fences; part 2: hexagonal steel wire
netting for agricultural, insulation, and fencing purposes

Steel wire and wire products for fences; part 3: hexagonal steel wire
netting for engineering purposes

Steel wire and wire products for fences - Part 4: Steel wire welded mesh
fencing

Steel wire and wire products for fences - Part 5: Steel wire woven hinged
joint and knotted joint stock fencing

Steel wire and wire products for fences - Part 6: Steel wire chain link
fencing

Steel tubes and fittings for the conveyance of agueous liquids including
water for human consumption

Weldable structural steels for fixed offshore structures

Pipe threads where pressure tight joints are made on the threads - Part 1:
Designation, dimensions and tolerances

Evaluation of resistance of steel productsto hydrogen induced cracking
(HIC)

Steel wire and wire products, common, special and loose feed stock steel
wire machine nails

136 ;1101 asmiu



EN 10238
EN 10240

EN 10241
EN 10242
EN 10243 - 1

EN 10243 - 2

EN 10244 - 1

EN 10244 - 2

EN 10244 - 3

EN 10244 - 4

EN 10244 - 5

EN 10244 - 6

EN 10245- 1

EN 10245 - 2

EN 10245 - 3

EN 10248 - 1

EN 10248 - 2

EN 10249 - 1

EN 10249 - 2

EN 10253 - 1

EN 10254
EN 10255

EN 10257 - 1
EN 10257 - 2
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Automatically blast cleaned and primed steel products

Internal and/or external protective coatings for steel tubes - Specification
for hot dip galvanized coatings

Threaded steel fittings
Threaded pipe fitting in malleable cast iron
Steel drop and press forgings - Tolerances on dimensions

Steel upset forgings made on horizontal forging machines -Tolerances on
dimensions

Steel wire and wire products - Non-ferrous metallic coatings on steel
wire - Part 1: General principles

Steel wire and wire products - Non-ferrous metallic coatings on steel
wire - Part 2: Zinc or zinc alloy coatings on steel wire

Steel wire and wire products - Non-ferrous metallic coatings on steel
wire - Part 3: Aluminium coatings

Steel wire and wire products - Non-ferrous metallic coatings on steel
wire - Part 4: Tin coatings

Steel wire and wire products - Non-ferrous metallic coatings on steel
wire - Part 5: Nickel coatings

Steel wire and wire products - Non-ferrous metallic coatings on steel
wire - Part 6: Copper, bronze or brass coatings

Steel wire and wire products - Organic coatings on wire -Part 1. General
rules

Steel wire and wire products - Organic coatings on wire -Part 2: PVC
coated wire

Steel wire and wire products - Organic coatings on wire -Part 3: PE
coated wire

Hot rolled sheet piling of non alloy steels - Part 1: Technical delivery
conditions

Hot rolled sheet piling of non alloy steels - Part 2: Tolerances on shape
and dimensions

Cold formed sheet piling of non alloy steels - Part 1: Technical delivery
conditions

Cold formed sheet piling of non alloy steels - Part 2: Tolerances on shape
and dimensions

Buitt; welding pipe fittings wrought carbon steel without specific
ingpection requirements

Stedl closed die forgings - General technical delivery conditions
Non-alloy steel tubes suitable for welding or threading

Zinc or zinc alloy coated low carbon steel wire for armouring cables -
Part 1: Land cables

Zinc or zinc alloy coated low carbon steel wire for armouring cables -
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EN 10267

EN 10268

EN 10271
EN 10283
EN 10284

EN 10285

EN 10286

EN 10287

EN 10288

EN 20049 - 01

EN 29658

EN 1SO 945

EN 1SO 1127
EN 1SO 3785
ENI1SO 8434 -1

EN 1SO 10380
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Part 2: Submarine cables
Ferritic-pearlitic engineering steels for precipitation hardening from hot-
working temperatures

Cold-rolled flat products made of high field strength steels for cold
forming - General delivery conditions

Electrolyticaly zinc-nickel (ZN) coated cold roled steel flat products -
Tehnical delvery conditions

Corrosion resistant steel casting

Malleable cast iron fittings with commresion ends for plastics piping
system

Steel tubes and fittings for on and offshore pipelines - External three
layer extruded polyethylene based coating

Steel tubes and fittings for on and offshore pipelines - External three
layer extruded polypropylene based coatings

Steel tubes and fittings for on and offshore pipelines - External fused
polyethylene based coatings

Steel tubes and fittings for on and offshore pipelines - External two layer
extruded polyethylene based coatings

Melleable cast iron threaded pipe fittings; part 1: fittings with parallel
internal and taper external threads in accordance with 1SO 7-1

Steel; determination of aluminium content; flame atomic absorption
spectrometric method (I1SO 9658 :1990)

Cast iron - Designation of microstructure of graphite (1SO 945 : 1975)

Stainless steel tubes - Dimensions, tolerances and conventional masses
per unit length

Stedl - Designation of test piece axes (1SO 3785 : 1976)

Metallic tube connections for fluid power and general use - Part 1: 24 <
Grad > compression fittings (1SO 8434-1:1994)

Corrugated flexible metallic hose and hose assemblies (1SO 10380 :
1994)
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STEEL PIPES
A53 Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

A74  Specification for Cast Iron Soil Pipe and Fittings

A106 Specification for Seamless Carbon Steel Pipe for High-Temperature Service

A126 Specification for Grey Iron Castings for Valves, Flanges, and Pipe Fittings

A134 Specification for Pipe, Steel, Electric-Fusion (Arc)-Welded (Sizes NPS 16 and Over)
A135 Specification for Electric-Resistance-Welded Steel Pipe

A139 Specification for Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)

Specification for Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and
Valves and Parts for High-Temperature Service

A252 Specification for Welded and Seamless Steel Pipe Piles

A312 Specification for Seamless and Welded Austenitic Stainless Steel Pipes

A333 Specification for Seamless and Welded Steel Pipe for Low-Temperature Service
A335 Specification for Seamless Ferritic Alloy-Steel Pipe for High-Temperature Service

Specification for Malleable Iron Flanges, Pipe Fittings, and Valve Parts for Railroad,
Marine, and Other Heavy Duty Service at Temperatures Up to 650°F (345°C)

Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel Alloy Steel
Pipe for High-Temperature Service

Specification for Carbon and Ferritic Alloy Steel Forged and Bored Pipe for High-
Temperature Service

Specification for Seamless Austenitic Steel Pipe for High-Temperature Central-
Station Service

A377 Index of Specifications for Ductile-Iron Pressure Pipe

Specification for Welded Large Diameter Austenitic Steel Pipe for Corrosive or High-
Temperature Service

Specification for Centrifugally Cast Ferritic Alloy Steel Pipe for High-Temperature
Service

Specification for Centrifugally Cast Austenitic Steel Pipe for High-Temperature
Service

Specification for Plain End Seamless and Electric-Resistance-Welded Steel Pipe for
High-Pressure Pipe-Type Cable Circuits

Specification for Seamless Carbon Steel Pipe for Atmospheric and Lower
Temperatures

A530 Specification for General Requirements for Specialized Carbon and Alloy Steel Pipe
A648 Specification for Steel Wire, Hard Drawn for Prestressing Concrete Pipe
AG674 Practice for Polyethylene Encasement for Ductile Iron Pipe for Water or Other

A182

A338

A358

A369

A376

A409

A426

A451

A523

A524
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A691

A694
A716

A733

A742

A746
A760

A761

A762
A790

A796

A798

A807

A810
A813
A814

A849
A861

A862

A865

A872

A885

A888

A926
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Liquids
Specification for Carbon and Alloy Steel Pipe, Electric-Fusion-Welded for High-
Pressure Service at High Temperatures

Specification for Carbon and Alloy Steel Forgings for Pipe Flanges, Fittings, Valves,
and Parts for High-Pressure Transmission Service

Specification for Ductile Iron Culvert Pipe

Specification for Welded and Seamless Carbon Steel and Austenitic Stainless Steel
Pipe Nipples

Specification for Steel Sheet, Metallic Coated and Polymer Precoated for Corrugated
Stedl Pipe

Specification for Ductile Iron Gravity Sewer Pipe
Specification for Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains

Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted
Pipe, Pipe-Arches, and Arches

Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
Specification for Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe

Practice for Structural Design of Corrugated Steel Pipe, Pipe-Arches, and Arches for
Storm and Sanitary Sewers and Other Buried Applications

Practice for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other
Applications

Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other
Applications

Specification for Zinc-Coated (Galvanized) Steel Pipe Winding Mesh
Specification for Single- or Double-Welded Austenitic Stainless Steel Pipe
Specification for Cold-Worked Welded Austenitic Stainless Steel Pipe
Specification for Post-Applied Coatings, Pavings, and Linings for Corrugated Steel
Sewer and Drainage Pipe

Specification for High-Silicon Iron Pipe and Fittings

Practice for Application of Asphalt Coatings to Corrugated Steel Sewer and Drainage
Pipe

Specification for Threaded Couplings, Steel, Black or Zinc-Coated (Galvanized)
Welded or Seamless, for Use in Steel Pipe Joints

Specification for Centrifugally Cast Ferritic/Austenitic Stainless Steel Pipe for
Corrosive Environments

Specification for Steel Sheet, Zinc and Aramid Fiber Composite Coated for
Corrugated Steel Sewer, Culvert, and Underdrain Pipe

Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications

Test Method for Comparing the Abrasion Resistance of Coating Materials for
Corrugated Meta Pipe
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A28 Specification for Ferritic/ Austenitic (Duplex) Stainless Steel Pipe Electric Fusion
Welded with Addition of Filler Metal

Specification for Steel Sheet, Metallic-Coated by the Hot-Dip Process for Corrugated
Stedl Pipe

Practice for Life-Cycle Cost Analysis of Corrugated Metal Pipe Used for Culverts,
Storm Sewers, and Other Buried Conduits

A943 Specification for Spray-Formed Seamless Austenitic Stainless Steel Pipes
A949 Specification for Spray-Formed Seamless Ferritic/ Austenitic Stainless Steel Pipe

Specification for Austenitic Chromium-Nickel-Silicon Alloy Steel Seamless and
Welded Pipe

A972 Specification for Fusion Bonded Epoxy-Coated Pipe Piles

Specification for Composite Ribbed Steel Pipe, Precoated and Polyethylene Lined for
Gravity Flow Sanitary Sewers, Storm Sewers, and Other Special Applications

A984 Specification for Steel Line Pipe, Black, Plain-End, Electric-Resistance-Welded

Practice for Structural Design of Reinforcements for Fittings in Factory-Made
Corrugated Steel Pipe for Sewers and Other Applications

A999 Specification for General Requirements for Alloy and Stainless Steel Pipe

A1005 Specification for Steel Line Pipe, Black, Plain End, Longitudinal and Helical Seam,
Double Submerged-Arc Welded

A1006 Specification for Steel Line Pipe, Black, Plain End, Laser Beam Welded

A929

A930

A94

A978

A998

STEEL TUBES

Boiler, Superheater, and Miscellaneous Tubes

A178 Specification for Electric-Resistance-Welded Carbon Steel and Carbon-Manganese
Steel Boiler and Superheater Tubes

A179 Specification for Seamless Cold-Drawn Low-Carbon Steel Heat-Exchanger and
Condenser Tubes

A192 Specification for Seamless Carbon Steel Boiler Tubes for High-Pressure Service

Specification for Seamless Carbon-Molybdenum Alloy-Steel Boiler and Superheater
Tubes

A210 Specification for Seamless Medium-Carbon Steel Boiler and Superheater Tubes

3 Specification for Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater, and
Heat-Exchanger Tubes

9 Specification for Welded Austenitic Steel Boiler, Superheater, Heat-Exchanger, and
Condenser Tubes

0 Specification for Electric-Resistance-Welded Ferritic Alloy-Steel Boiler and
Superheater Tubes

A254 Specification for Copper-Brazed Steel Tubing

A209

A21

A24

A25
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A268 Specification for Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing
for General Service

Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General
Service

A270 Specification for Seamless and Welded Austenitic Stainless Steel Sanitary Tubing

3 Specification for Seamless and Welded Carbon and Alloy-Steel Tubes for Low-
Temperature Service

A423 Specification for Seamless and Electric-Welded Low-Alloy Steel Tubes

A450 Specification for General Requirements for Carbon, Ferritic Alloy, and Austenitic
Alloy Steel Tubes

ecification for Centrifugally Cast Iron-Chromium-Nickel High-Alloy Tubing for
A608 " :
Pressure Application at High Temperatures

AG18 Specification for Hot-Formed Welded and Seamless High-Strength Low-Alloy
Structural Tubing

AB32 Specification for Seamless and Welded Austenitic Stainless Steel Tubing (Small-
Diameter) for General Service

A688 Specification for Welded Austenitic Stainless Steel Feedwater Heater Tubes

Specification for Seamless Austenitic and Martensitic Stainless Steel Tubing for Liquid
Metal-Cooled Reactor Core Components

AT78 Specification for Welded, Unanneled Austenitic Stainless Steel Tubular Products

9 Specification for Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for
General Service

AB803 Specification for Welded Ferritic Stainless Steel Feedwater Heater Tubes

ABDD Specification for Seamless Cold-Drawn Carbon Steel Tubing for Hydraulic System
Service

AB26 Specification for Seamless Austenitic and Martensitic Stainless Steel Duct Tubes for
Liquid Metal-Cooled Reactor Core Components

ABA7 Specification for Cold-Formed Welded and Seamless High Strength, Low Alloy
Structural Tubing with Improved Atmospheric Corrosion Resistance

A908 Specification for Stainless Steel Needle Tubing

Specification for Austenitic Chromium-Nickel-Silicon Alloy Steel Seamless and
Welded Tubing

A269

A3

A7T71

A78

A953

Heat-Exchanger and Condenser Tubes

Specification for Seamless Cold-Drawn Low-Carbon Steel Heat-Exchanger and
Condenser Tubes

3 Specification for Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater, and
Heat-Exchanger Tubes

A214 Specification for Electric-Resistance-Welded Carbon Steel Heat-Exchanger and

A179

A21
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Condenser Tubes

9 Specification for Welded Austenitic Steel Boiler, Superheater, Heat-Exchanger, and
Condenser Tubes

8 Specification for Seamless and Welded Carbon, Ferritic, and Austenitic Alloy Steel
Heat-Exchanger Tubes with Integral Fins

1 Specification for High-Frequency I nduction Welded, Unannealed, Austenitic Steel
Condenser Tubes

A24
A49

A85

M echanical Tubing

A511 Specification for Seamless Stainless Steel Mechanical Tubing
A512 Specification for Cold-Drawn Buttweld Carbon Steel Mechanical Tubing

Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical
Tubing

A519 Specification for Seamless Carbon and Alloy Steel Mechanical Tubing
A554 Specification for Welded Stainless Steel Mechanical Tubing

A513

Structural Tubing

A500 Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in
Rounds and Shapes

A501 Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing

ABA7 Specification for Cold-Formed Welded and Seamless High Strength, Low Alloy
Structural Tubing with Improved Atmospheric Corrosion Resistance

AG18 Specification for Hot-Formed Welded and Seamless High-Strength Low-Alloy
Structural Tubing

Welding Fitings

Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate
and High Temperature Service

A403 Specification for Wrought Austenitic Stainless Steel Piping Fittings

0 Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Low-
Temperature Service

3 Specification for Wrought-Carbon Steel Butt-Welding Piping Fittings with Improved
Notch Toughness
- Specification for As-Welded Wrought Austenitic Stainless Steel Fittings for General

ATT4 Corrosive Service at Low and Moderate Temperatures

A234

A42

AT75
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STEEL CASTINGS

A27
A47
A48M
A48
A74
A126
A128
A148
A159

A216

A217
A247

A278M

A278

A297

A319

A327M
A327

A351

A352

A356
A367

A389

A395

A426

A436

Specification for Steel Castings, Carbon, for General Application
Specification for Ferritic Malleable Iron Castings

Specification for Gray Iron Castings [Metric]

Specification for Gray Iron Castings

Specification for Cast Iron Soil Pipe and Fittings

Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings
Specification for Steel Castings, Austenitic Manganese

Specification for Steel Castings, High Strength, for Structural Purposes
Specification for Automotive Gray Iron Castings

Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High-
Temperature Service

Specification for Steel Castings, Martensitic Stainless and Alloy, for Pressure-
Containing Parts, Suitable for High-Temperature Service

Test Method for Evaluating the Microstructure of Graphite in Iron Castings

Specification for Gray Iron Castings for Pressure-Containing Parts for Temperatures
Up to 350°C

Specification for Gray Iron Castings for Pressure-Containing Parts for Temperatures
Up to 650°F

Specification for Steel Castings, Iron-Chromium and Iron-Chromium-Nickel, Heat
Resistant, for General Application

Specification for Gray Iron Castings for Elevated Temperatures for Non-Pressure
Containing Parts

Test Methods for Impact Testing of Cast Irons (Metric)
Test Methods for Impact Testing of Cast Irons

Specification for Castings, Austenitic, Austenitic-Ferritic (Duplex), for Pressure-
Containing Parts

Specification for Steel Castings, Ferritic and Martensitic, for Pressure-Containing
Parts, Suitable for Low-Temperature Service

Specification for Steel Castings, Carbon, Low Alloy, and Stainless Steel, Heavy-
Walled for Steam Turbines

Test Methods of Chill Testing of Cast Iron

Specification for Steel Castings, Alloy, Specially Heat-Treated, for Pressure-
Containing Parts, Suitable for High-Temperature Service

Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use at
Elevated Temperatures

Specification for Centrifugally Cast Ferritic Alloy Steel Pipe for High-Temperature
Service

Specification for Austenitic Gray Iron Castings
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A438
A439

Ad47

A451

A476M
A476
A487
A488
A494
A518
A532
A536
A560

A571M

A571

AS583
A597
A602

A608

A609
Ab644

A667

A703

A732

A743

A744

A747
A748

3Y5h 18 LS ) slisal (SisS 5 Canio )3 Jshite sliin 5 LasYss cilis das il L s

s o pelS el 5 65l

Test Method for Transverse Testing of Gray Cast Iron
Specification for Austenitic Ductile Iron Castings

Specification for Steel Castings, Chromium-Nickel-1ron Alloy (25-12 Class), for
High-Temperature Service

Specification for Centrifugally Cast Austenitic Steel Pipe for High-Temperature
Service

Specification for Ductile Iron Castings for Paper Mill Dryer Rolls [Metric]
Specification for Ductile Iron Castings for Paper Mill Dryer Rolls

Specification for Steel Castings Suitable for Pressure Service

Practice for Steel Castings, Welding, Qualifications of Procedures and Personnel
Specification for Castings, Nickel and Nickel Alloy

Specification for Corrosion-Resistant High-Silicon Iron Castings

Specification for Abrasion-Resistant Cast Irons

Specification for Ductile Iron Castings

Specification for Castings, Chromium-Nickel Alloy

Specification for Austenitic Ductile Iron Castings for Pressure-Containing Parts
Suitable for Low-Temperature Service [Metric]

Specification for Austenitic Ductile Iron Castings for Pressure-Containing Parts
Suitable for Low-Temperature Service

Specification for Cast Steel Wheels for Railway Service
Specification for Cast Tool Steel
Specification for Automotive Malleable Iron Castings

Specification for Centrifugally Cast Iron-Chromium-Nickel High-Alloy Tubing for
Pressure Application at High Temperatures

Practice for Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel, Ultrasonic
Examination Thereof

Terminology Relating to Iron Castings

Specification for Centrifugally Cast Dual Metal (Gray and White Cast 1ron)
Cylinders

Specification for Steel Castings, General Requirements, for Pressure-Containing
Parts

Specification for Castings, Investment, Carbon and Low Alloy Steel for General
Application, and Cobalt Alloy for High Strength at Elevated Temperatures

Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, Corrosion
Resistant, for General Application

Specification for Castings, Iron-Chromium-Nickel, Corrosion Resistant, for Severe
Service

Specification for Steel Castings, Stainless, Precipitation Hardening
Specification for Statically Cast Chilled White Iron-Gray Iron Dual Metal Rolls for
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A757

A781

A799

A800
A802
A823
A834
A842

A872

A874

A888

A890

A897M
A897

A903

A915

A942

A957

A958

A985

A993
A1002
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Pressure Vessel Use

Specification for Steel Castings, Ferritic and Martensitic, for Pressure-Containing and
Other Applications, for Low-Temperature Service

Specification for Castings, Steel and Alloy, Common Requirements, for General
Industrial Use

Practice for Steel Castings, Stainless, Instrument Calibration, for Estimating Ferrite
Content

Practice for Steel Casting, Austenitic Alloy, Estimating Ferrite Content Thereof
Practice for Steel Castings, Surface Acceptance Standards, Visual Examination
Specification for Statically Cast Permanent Mold Gray Iron Castings

Specification for Common Requirements for Iron Castings for General Industrial Use
Specification for Compacted Graphite Iron Castings

Specification for Centrifugally Cast Ferritic/Austenitic Stainless Steel Pipe for
Corrosive Environments

Specification for Ferritic Ductile Iron Castings Suitable for Low-Temperature
Service

Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications

Specification for Castings, Iron-Chromium-Nickel-Molybdenum Corrosion-
Resistant, Duplex (Austenitic/Ferritic) for General Application

Specification for Austempered Ductile Iron Castings [Metric]
Specification for Austempered Ductile Iron Castings

Specification for Steel Castings, Surface Acceptance Standards, Magnetic Particle
and Liquid Penetrant Inspection

Specification for Steel Castings, Carbon, and Alloy, Chemical Requirements Similar
to Standard Wrought Grades

Specification for Centrifugally Cast White Iron/Gray Iron Dual Metal Abrasion-
Resistant Roll Shells

Specification for Investment Castings, Steel and Alloy, Common Requirements, for
General Industrial Use

Specification for Stedl Castings, Carbon, and Alloy, with Tensile Requirements,
Chemical Requirements Similar to Standard Wrought Grades

Specification for Steel Investment Casting General Requirements, for Pressure-
Containing Parts

Test Method for Dynamic Tear Testing of Cast Irons to Establish Transition
Temperature

Specification for Castings, Nickel-Aluminum Ordered Alloy
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FORGINGS
A105 Specification for Carbon Steel Forgings for Piping Applications
A181 Specification for Carbon Steel Forgings, for General-Purpose Piping

A182 Specification for Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and
Valves and Parts for High-Temperature Service

A266 Specification for Carbon Steel Forgings for Pressure Vessel Components
A275 Test Method for Magnetic Particle Examination of Steel Forgings

3 Specification for Carbon and Alloy Steel Forgings for Magnetic Retaining Rings for
Turbine Generators

A289 Specification for Alloy Steel Forgings for Nonmagnetic Retaining Rings for Generators
A290 Specification for Carbon and Alloy Steel Forgings for Rings for Reduction Gears

A291 Specification for Steel Forgings, Carbon and Alloy, for Pinions, Gears and Shafts for
Reduction Gears

A314 Specification for Stainless Steel Billets and Bars for Forging
A336 Specification for Alloy Steel Forgings for Pressure and High-Temperature Parts

0 Specification for Carbon and Low-Alloy Steel Forgings, Requiring Notch Toughness
Testing for Piping Components

ecification for Carbon and Ferritic Alloy Steel Forged and Bored Pipe for High-
9 ,
Temperature Service

A372 Specification for Carbon and Alloy Steel Forgings for Thin-Walled Pressure Vessels
A388 Practice for Ultrasonic Examination of Heavy Steel Forgings

Test Method for Ultrasonic Examination of Turbine and Generator Steel Rotor
Forgings

A456 Specification for Magnetic Particle Examination of Large Crankshaft Forgings
A469 Specification for Vacuum-Treated Steel Forgings for Generator Rotors

A471 Specification for Vacuum-Treated Alloy Steel Forgings for Turbine Rotor Disks and
Wheels

A472 Test Method for Heat Stability of Steam Turbine Shafts and Rotor Forgings
A473 Specification for Stainless Steel Forgings
A484 Specification for General Requirements for Stainless Steel Bars, Billets, and Forgings

A493 Specification for Stainless Steel Wire and Wire Rods for Cold Heading and Cold
Forging
A503 Specification for Ultrasonic Examination of Large Forged Crankshafts

Specification for Quenched and Tempered Vacuum-Treated Carbon and Alloy Steel
Forgings for Pressure Vessels

Specification for Forged or Rolled 8 and 9% Nickel Alloy Steel Flanges, Fittings,
Valves, and Parts for Low-Temperature Service

A28

A35

A36

A418

A508

A522
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ABA1 Specification for Quenched and Tempered Carbon and Alloy Steel Forgings for
Pressure Vessel Components

Specification for Martensitic Stainless Steel Bars, Forgings, and Forging Stock for
High-Temperature Service

A579 Specification for Superstrength Alloy Steel Forgings

> Specification for High-Strength Quenched and Tempered Low-Alloy Steel Forged
Fittings and Parts for Pressure Vessels

3 Specification for Precipitation Hardening Iron Base Superaloy Bars, Forgings, and
Forging Stock for High-Temperature Service

6 Specification for Premium Quality Alloy Steel Blooms and Billets for Aircraft and
Aerospace Forgings

A649 Specification for Forged Steel Rolls Used for Corrugating Paper Machinery
A668 Specification for Steel Forgings, Carbon and Alloy, for General Industrial Use

Specification for Carbon and Alloy Steel Forgings for Pipe Flanges, Fittings, Valves,
and Parts for High-Pressure Transmission Service

A705 Specification for Age-Hardening Stainless Steel Forgings
A707 Specification for Forged Carbon and Alloy Steel Flanges for Low-Temperature Service
A711 Specification for Steel Forging Stock

Specification for Alloy Steel Forgings for High-Strength Pressure Component
Application

Specification for Carbon Steel Forgings for Piping Components with Inherent Notch
Toughness

A730 Specification for Forgings, Carbon and Alloy Stedl, for Railway Use
A745 Practice for Ultrasonic Examination of Austenitic Steel Forgings

Specification for Carbon Steel and Low-Alloy Steel Pressure-V essel-Component
Forgings with Mandatory Toughness Requirements

A768 Specification for Vacuum-Treated 12% Chromium Alloy Steel Forgings for Turbine
Rotors and Shafts

A788 Specification for Steel Forgings, General Requirements

Specification for Austenitic and Martensitic Stainless Steel Bars, Billets, and Forgings
for Liquid Metal Cooled Reactor Core Components

Specification for Titanium-Stabilized Carbon Steel Forgings for Glass-Lined Piping
and Pressure Vessel Service

A837 Specification for Steel Forgings, Alloy, for Carburizing Applications
AB859 Specification for Age-Hardening Alloy Steel Forgings for Pressure Vessel Components

A891 Specification for Precipitation Hardening Iron Base Superalloy Forgings for Turbine
Rotor Disks and Wheels

A909 Specification for Steel Forgings, Microalloy, for General Industrial Use
A921 Specification for Steel Bars, Microalloy, Hot-Wrought, Special Quality, for Subsequent

A565

A59

AG3

A64

A694

A723

AT727

AT65

A831

A836
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Hot Forging

AQ5D Specification for Forged Grade 80 and Grade 100 Steel Lifting Components and
Welded Attachment Links

A9BL Specification for Common Requirements for Steel Flanges, Forged Fittings, Valves,
and Parts for Piping Applications
A965 Specification for Steel Forgings, Austenitic, for Pressure and High Temperature Parts

Test Method for Magnetic Particle Examination of Steel Forgings Using Alternating

AS66 Current

136 51 116 2onis
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STEEL PLATE, SHEET AND STRIP

A109 Specification for Steel, Strip, Carbon (0.25 Maximum Percent), Cold-Rolled

A167 Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and
Strip

A176 Specification for Stainless and Heat-Resisting Chromium Steel Plate, Sheet, and Strip

Specification for Heat-Resisting Chromium and Chromium-Nickel Stainless Steel
Plate, Sheet, and Strip for Pressure Vessels

Practices for Detecting Susceptibility to Intergranular Attack in Austenitic Stainless
Steels

A263 Specification for Corrosion-Resisting Chromium Steel-Clad Plate, Sheet, and Strip
A264 Specification for Stainless Chromium-Nickel Steel-Clad Plate, Sheet, and Strip
A265 Specification for Nickel and Nickel-Base Alloy-Clad Steel Plate

A345 Specification for Flat-Rolled Electrical Steels for Magnetic Applications

6 Specification for Commercial Steel (CS) Sheet, Carbon (0.15 Maximum Percent) Cold-
Rolled

A370 Test Methods and Definitions for Mechanical Testing of Steel Products

Practice for Cleaning, Descaling, and Passivation of Stainless Steel Parts, Equipment,
and Systems

A414 Specification for Steel, Sheet, Carbon, for Pressure Vessels

Specification for Steel Wire, Cold-Drawn, for Zig-Zag, Square-Formed, and Sinuous-
Type Upholstery Spring Units

A424 Specification for Steel, Sheet, for Porcelain Enameling

0 Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting
Steel Plate, Sheet, and Strip

5 Specification for Steel, Sheet and Strip, Alloy, Hot-Rolled and Cold-Rolled, General
Requirements for

6 Specification for Steel, Sheet and Strip, Alloy, Hot-Rolled and Cold-Rolled, Regular
Quality and Structural Quality

" Specification for Steel, Sheet and Strip, Alloy, Hot-Rolled and Cold-Rolled, Drawing
Quality

3 Specification for Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled, General Requirements for

9 Specification for Steel, Carbon (0.15 Maximum, Percent), Hot-Rolled Sheet and Strip
Commercial Quality

A570 Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality

Test Method for Macroetch Testing of Consumable Electrode Remelted Steel Bars and
Billets

ABOG Specification for Steel, Sheet and Strip, High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled, with Improved Atmospheric Corrosion Resistance

A240

A262

A36

A380

A417

A48

AS0

AS0

AS50

AS56

AS56

A604
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AGO7 Specification for Steel, Sheet and Strip, High-Strength, Low-Alloy, Columbium or
Vanadium, or Both, Hot-Rolled and Cold-Rolled

A611 Specification for Structural Steel (SS), Sheet, Carbon, Cold-Rolled

A620 Specification for Drawing Steel (DS), Sheet, Carbon, Cold-Rolled

A622 Specification for Drawing Steel (DS), Sheet and Strip, Carbon, Hot-Rolled

A635 Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, Carbon, Hot-Rolled

9 Specification for Commercial Steel (CS), Sheet and Strip, Carbon (0.16 Maximum to
0.25 Maximum Percent), Hot-Rolled

AGE6 Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip,
Plate, and Flat Bar

A682 Specification for Steel, Strip, High-Carbon, Cold-Rolled, General Requirements For
A684 Specification for Steel, Strip, High-Carbon, Cold-Rolled

ecification for Precipitation-Hardening Stainless and Heat-Resisting Steel Plate,
A693 :
Sheet, and Strip

Practices for Packaging, Marking, and Loading Methods for Steel Products for
Domestic Shipment

A702 Specification for Steel Fence Posts and Assemblies, Hot Wrought

5 Specification for Steel Sheet and Strip, High-Strength, Low-Alloy, Hot-Rolled, and
Steel Sheet, Cold-Rolled, High-Strength, Low-Alloy, with Improved Formability

9 Specification for Steel, Strip, Carbon and High-Strength, Low-Alloy, Hot-Rolled,
General Requirements for

A751 Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products
AT763 Practices for Detecting Susceptibility to Intergranular Attack in Ferritic Stainless Steels
A793 Specification for Rolled Floor Plate, Stainless Steel

4 Specification for Commercial Steel (CS), Sheet, Carbon (0.16% Maximum to 0.25%
Maximum), Cold-Rolled

A829 Specification for Alloy Structural Steel Plates

AGS

A700

A7l

A74

A79

STEEL WIRE

A227  Specification for Steel Wire, Cold-Drawn for Mechanical Springs

A228  Specification for Steel Wire, Music Spring Quality

A229 Specification for Steel Wire, Oil-Tempered for Mechanical Springs

A230 Specification for Steel Wire, Oil-Tempered Carbon Valve Spring Quality
A231 Specification for Chromium-Vanadium Alloy Steel Spring Wire

A232  Specification for Chromium-Vanadium Alloy Steel Valve Spring Quality Wire
A313 Specification for Stainless Steel Spring Wire

A368 Specification for Stainless Steel Wire Strand

A401 Specification for Steel Wire, Chromium-Silicon Alloy

136 ;1119 aseins
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A752M
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A764
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Specification for Steel Wire, Cold-Drawn, for Coiled-Type Springs
Specification for Chromium-Nickel Stainless Steel Weaving and Knitting Wire
Specification for Stainless Steel Rope Wire

Specification for Stainless Steel Wire and Wire Rods for Cold Heading and Cold
Forging

Specification for General Requirements for Wire Rods and Coarse Round Wire,
Carbon Steel [Metric]

Specification for General Requirements for Wire Rods and Coarse Round Wire,
Carbon Steel

Specification for General Requirements for Stainless Steel Wire and Wire Rods
Specification for Stainless Steel Wire

Specification for Free-Machining Stainless Steel Wire and Wire Rods
Specification for Steel Wire, High Tensile Strength, Cold Drawn

Specification for Steel Wire, High-Carbon Spring, for Heat-Treated Components

Specification for General Requirements for Wire Rods and Coarse Round Wire,
Alloy Steel [Metric]

Specification for General Requirements for Wire Rods and Coarse Round Wire,
Alloy Steel

Specification for Metallic Coated Carbon Steel Wire, Coated at Size and Drawn to
Size for Mechanical Springs

Specification for Steel, Flat Wire, Carbon, Cold-Rolled
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ORAKGE AND YELLOW

BROWY AMD GREEN

BLACK AMD RED

Carbon, High Strength Steels
(incl T&P) \| 1045 TG&P 12014 CORTEN B
SEALOE HEARR IR LISHT ELUE Enﬁgﬁqggﬁlf:
M1020 1117 1215 EX-TEN 45
ORANGE . RED AND WHITE GOLD AND GRAY hor2 Gras
] L {=4 WL E
rimlﬁip} ua A36 STRESSPROOF
DARK BLUE AND WHITE GRAY AND RED Pikd, GAEEM AND WHITE
Alloy Steels
17414{}45 ANN . 41L40 ANN 43400Q4T 8620
- BLACK AND BROWN BROWN AND RED DARK BLUE, BRCWN. PURPLE AND YELLOW
AND GREEM
4140-450L&T
o 3 @ 4147, 50 ANN 4620 86120

PURSLE AND YELLOW

LT BLLIE AND YELLOW

GREEM AND ORANGE

I ; DARK BLUE AND RED

RN | [N [(DOG® (DD D

4140-45Q&T 4340 ANN 4820 CARILLOY FC
BLACK AND WHITE BLACK AND YELLOWY GAEEN ORANGE ETE&SR
AND PURPLE B ¥, ARD FURPLE
Carbon, High Strength Steels
| A515PVQ Gr 70 A516 PV COR-TEN A
A o0 . AsRolled Gr 70 NORM A242TYPE]
‘ LIGHT BLUE AND RED ELACK AND QORANGE D&AR BLUE
A36 A515 PVQ AB CORTEN B
i BIKK y Gr70 NORM_ ALLIMINI.?JS-I?E Irt-'ll‘_-:}ﬁr'u' @ A588 GrA
GOLC AND PURPLE GHREEN AND PINK
' A516 PVQ Gr 70 EX-TEN50
J l iy ﬁ As Rolled A Es A572 Gr 50
ORANGE AND PURPLE o WHITE ARND YELLOW
L Alloy Stainless Steels
4140 ANN novAR "T-1" TYPEB . 304 .
BLACK AND BROWN l ORANGE AND YELLOW - gali EE L } RED
; iy “T-I" TYPEC
“6z0 d A514 Gr F AS514Gr O ¢ 304L

“T-1" TYPE A AR“T-1"TYPE A
ALLI r.ﬁfi?ﬁ_}-i-:r-ﬁ A514GrB 321 MIN. BHN. ! *’3'1_-2.-‘;
- CRAMGE AND RED DARK BLUE AND GRAY
316L

(color code) ¢, 51 eslizal L (6,158 wles
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Chapser 25 International Cross Ref - Carbon & Alloy Steels  G6G
INTERMHATIOMAL CROSS REFERENCES - CARBON & ALLOY STEELS*
Garmany DIN LAY United Kingdam Japan Franoe Sweeden Russia
[ Hame | ASTMIAES| BS JIs NE 55 GOST
10028 US3d-2 (5280G1T) - 85330 A 342 s .
10034 AS-2 (5250G2T) - 1445 3420 HR, JE, CR A 3.2 ME Stdsp
[
10035 35185 {Fe370-0) 32 13 -— Fe 310-0; 1949 18 HR, HS - A 1300 2
10036 S235JAGT (Fe 360 B) A 570 Gr 33, 36 Fo 350 8, 4536040 B - - 1311 1312 16D0; 18kp,
USIIT-2 St3kp
10037 523507 (Fa 360 B) 5L 37-2 == Fe 36005, 1409 ATR2G HR  STKM 124; C E 24.2 1311 L
10036 SZISIAGE Fe 360 B) A 570 Gr 36 Fe 3606 FU - E 24-2 NE 132 Stlps; sp
F5L 37-2 1448 27721 CA; 4360-40 0
10044 53750R (Fe 430 B] 5t 44-2 8 570 Gr 4q Fe 430 B FH: SM 4080 A;B:.C E2B-2 1412 Sidps; 52
: 1408 6328 HA, HE
436043 B
10045  S3554R 43051 B E 362 ane
10050 EZ95(Fe add-2) 5150-2 A 570 Or 50 Fe 480-2 FM: 4263-50 B 52 a4 A 502 1580; 2172  Si5ps: 3
A B72 Gr &0
10060 E335 (Fe 5B0-2) 51 60-2 A 572 Gr G5 Fe 580-2 FN; 4360-84 E SM &T0 ABO-2 1650 Sips: sp
EEC
10070 E3G0(Fe 690-2) 51 T0-2 Fe &50-2 FN A T02 TERE
10112 PZIES 1501-184-360E LT20 AT AR =
10114 SP3I5N; 51373 U 4360-40 C = £ 243 -
1016 SEIAIRG (Fe 3600 1) A 7A4 Gr ¥ Fe 360 01 FF —a E 24-3, E 24-4 1317 1313 SEIKp ps
5t37.3 A 573 Gr 56, 1449 3725 CR ap. 16D
ASTDGrae c; 436040 O
ARl G
10130 FRESS 1501-164-4006 LT 20 A42 AP
10143 SEPSIE §1 483U 436083 C e E 78-3 1414-01 -~
Thie Metafs Hiach ook
Chaptor % Internationad O roes Hefereners - Carbon & Alloy Steels 667
INTERNATIONAL CROSS AEFEREMCES - CARBON & ALLOY STEELE® {Cﬂﬁlimﬁﬂi
Germany DIN USAE United Kingdom Japan | France [ Swearedir Aussia
Womosr | Name ASTMUAIS] BS JIE MF | 88 | ©OsT
1014d  S275J3G3 (Fe 4370 1) & 871 G 70, Fe 43001 FF: SMaM A BEC E2B-3 EZRS 1411, 1412, Sidup; ps:
T da-3 KB GrD AIB0-43 0 A3 0 1314 El
10148 S275JOH, RoSt44-2 4360-43 C - 141204
t o206 OXSID Sraz 2 Fir) GO 1151-10 -
ipapl CIn WADID a4 A 107 045 M 190 S10C AF 33 C10, XC 1] 10
1425 1058
10330 DCO 51232 A J64; 1008 1448 4 CR; 1449 4 25 SPLE TC 1148
1.03% DD, S6W 22 AEFT 1008 1dd d HRA, 14 HA SPHD 18 15hp
1035 LIStd (DCOMG1) WS 13 A B9 1008 1449 2 CA; 3 CR SPCD E =
1033 LISOW 230001 2ET A B21. 1008 - SFHE 2% == 10k
10335 DD1E SN 24 A B2 1008 1449 1 HA SFHE 30 Okkp
10336 DGoL 304 5114 A G20 1008 1448 1 CR: 2 CA SFCE EZ 1147 OB Juwh
10345 PEanEH HI AS1E GrES, 55 1801 Gr 141-360; SV 810 37 P AR 1331 1330
A 515 Gr B3, 55 15071 Gr. 181-360 151-350;, SGY 450;
A41d GrG; 1500 Gro 151000, 154-360, SV 430;
A dd2 Gr 55 1501 Gr 164250 161-160  SPY 450;
SPV 460
10347  DCOE; RRSHY; ARS 1S A 518 1449 3 LA 1948 2 CR E 1145 Ok
10401 C1s MATLE; M1O16; a0 A 15 Q00 M 1S 150 AFITCAZ X21B 134D
MugL7 1049 17 C5
10402 G2 1020 MIC20 055 M 15 07D ™M 20r S20C. 5220 AF42CIpXC25 1450 20
MILE 1448 23 HS, C5 1C22
10608  C25 1035, M1025 a70 M 25 = 16325 = -
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Chapter 25 Internatonal Cross Referonces - Carbon & Alloy Stesls 668
INTERMATIONAL CAOSS REFEAENCES - CARBOM & ALLOY STEELS" (Conti )
Garmany DIN usas United Kingdorm WJApan Frameg Swasden E Aussla
Mumier | Mame | asTmiassi BE JEE NF 58 | GOST
1425 PIESGH HI = 15071 Gr.ug1-400, 187.400; ZPYV I1E; A 4D CP. AP 1£31; 1430, 18K 20K
1501 Gr, 164360, 161-400; SPV 355, 1a32
1501 Gr. 164-4000; 154400 506G 25;
SGEY 410
SV 450;
SGYV 480
1.0473 P3SEGH; 19MNE A BT CI; SGV 410, 3GY A S2CP AP 2101, 2102 -
Adld GrG; A2 450, GV 480
1.0461  P2ASGEH,; 178604 A 516 Gr 7L 1501 Gr. 224 SG 65 A48 CP, AP == 1452
A SIS Gr 7N SGY 410;
ALAGF G SGY 450;
S0 480
1501’ cos 1035 0BJ & 32: 080 A 35 5350 135 AF 5 L35 15721550 35
O3 M 36; 1445 40 C5 X238
70803 C48 1045 06D & a7, 080 M 485, S45C 1CL5 AFES A5 1672 1650 45
144% B H5, C5
10511 C40 10440 OE0 M 40 -— 1 C&0AFEQ G40 - -
10838 CE8 1655 Q70 M 55 SEC TCEE AFTICES 1555 55
105828 SJSEMM; SIE 335 - T5E 3554 213804 .
10540 CS0 - -- 1674
10545 S355KM SIE 355 - A3E0-50E - E 355" 2334-01 =
105496  S355ML; TSIE 355 - 4380-50EE E 355 FP 213501 ==
10547 S355M0H A3E0-500 - TSE ¥55-3 2172-0d -
1.054%  S35EMLE, TSIE 155 - - 2135 -
10553 SA85K; S152-2 = 4360-500 = E 353 = =
The Matela Alack Bonk
Chopter 25 International Cross References - Corbon & Alloy Stesls BEY

INTERMNATIONAL CAOSS REFERENCES - CAABON & ALLOY STEELS"
Germany OIN | usa® Japan | France Fweeden Russia
Mumber | Mamae | asTaraisi Bs IS HE 13 GOST
10862  PISSN; SIE 355 AERD GO ARRE 1501 Gr 22EAR0A LT 20 SMaS0 A B C; Fef 3188 KGN 2108 15GF
WA VB E 55 AFEP;
A 510 AR
10565 PISSNHE WSIE 355 - 1501-325-4908 LT 20 8 510 AP 2136
|.0S6E  PISSNLY; TSIE 355 15012254404 LT 50 - A 514 FP 210701 -
10E0 SaSh0HES u Fe 310 01 FF S 30 A B, G, E 26-5; E 364 2132. 2133, 17G3.
1445 5035 HR, HE: Wik R N 2T 7RIS
A0500
LO5TT  SISEHEG4 (Fe 5100 2| A T8 Fo 510 02 FE AB2FP 2174 -
15T Bro Z04-450;
1500 Gr, 224-430
L0601 CAD 1060 D] A B 1440 HS, C5 SEALC 10 &L AF 7085 BO{GE)
LG CET i DS A 57 1445 70 HS WGBS -
Lo608  OTS 1074; 1075 1245 RO HS - 75
10612 CFéD D Te2 1074 XC TS ee ==
1.08168 CHE6 D, D As-2 1086 -- XCED - -
10618 C32D;D0Os2 1085 XG0 - --
1OTE  BEMAZA [115Mr30 1213 230 M oF SLIm 22 5 250 T =
YATIE  BEMnPR2E (1 15MrFD30) 12113 SLIM 23 L 5350 Ph 1814 ==
SLIM 25 L
SN 24 L
107t 10520 1108 1108 116 M 15 == 12F 1
10722 10 SPb 20 11L08 = 14 PaF 2 - -
1.0733  18£37 15520 - 21T A5, 210 M 15 SLM a2 re 1922 -
1.0726 28520 1140 212 M 35 -— ASMF 6 1957 -—
10727 45 § 20 asSa0 1146 A5 MF 4
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Chapter 25 International Cross References - Carbon & Allay Stesls @70
INTERNATIQNAL CAOS5S AEFERENCES - CARBON & ALLOY STEELS" (Continu
Garmany DIN | USAR | Uriited Kingdom Jmpan France Sweeden Rlussia
Humber | Marme | ASTMIAISI BS Jis NF a8 GOST
10736 95MR3E {115MR3T) 1215 SLIM 25 S 300 - s
1.073F  @SMnPoEE (115MAPRST) 12114 - S5 300 P 15826 -
1.0A72  E31EMIC; OSIE 300 TM -— 1501-40F30 - E3SD - e
1.0ATE  E35EMC; OSIE 360 T -— 1501-43F35 - E355D 2642 =
1.0982 S480MC; OSIE 460 TM - 1501-50F45 - - - -
10984 ESO0MC; GSIE 500 TM = = == Ed30D 2682
1.0988 SSSOMC; OSIE 550 TR -— 1501-60F 55 Es0D = =
11121 Cx 10 (CrdE) 1040 DDA 1D S9CK;210C XGm 12865 08; 10
11133 20MnS 1022; 1516 1200 18 SMnC a3 E R ] 2132 20GEL
19141 Ck 15 [C18E) 1915 D40 A 15 0BO M 15 515, 518 CK XC 12 X5 15 X 18 1370 15
19151 C22E; Ce 22 10:0; 1023 D558 15, (070 M 20) 520 C; AC2x ¥C18; 1450 20
SHOCK S22C XGRS
11157 adking 1035; 104t 150 M 36 A5 M5 40M 5 = &[G
19158 C28E; Ck 28 1325 (070 M 28) CAEC-S3C 2025 M0ES - 25
11185 Wking 1934G: 1330 120 W 36 (150 M 28] Shin 433 H Mg - 2ZTCHGENM
SO 2 OTL 30GEL
11168 hing 1535 - Shin 431 H - - -
17167 Mhking 1335 150 W 36 Shin 438 [H); ISMEADM 5 2120 A5G2; AEGL
SEMR 2
1Ty 2akdeg 1330 (150 M8} (150 M 149) SCKA HIME IEME - ALG
1.7178  CI0E; Ck 30 - A0 W30 - G R - =
L1ak  CISA Cm 35 1935 080 A 35 = 30 35 WG 32 1572 =
19181 CIEC; Ck 38 1335; 1038 080 & 35 (060 b 38) S5 C 2L 35 KNG E; I580; 15TF 35
HC3HH 1
1.1183  C 35 (CHRG) 1035 080 A 35 B0 XCIMH1TE 1572 35

The Metndsz Hlnck Book

Chapter 35  Iniernational Cross References - Courbon & Allay Stecls 671
INTERMATIDONAL CAOSS AEFERENCES - CARBON & ALLOY STEELS® {Continued)
Germany DIN usa® United Kingdem Jmpan France Sweedan Russia
Number | rame | asTmams | BS JIS HEF 55 GOST
11186 C40E; Ce 40 1040 D&D 0 40; OHO & 40; E40C EAD; ARG 4E H ur A0
080 27
11151 CABE; Ck 48 1045 ORD A 2E: 360 A 47 S45C 5480 POASXO&EHY 1672 a3
HZ A5 X5 A H !
11153 S48 (C4nG) 1045 0ED & 47: QB0 M 46 G450 XCAZHITS 1672 a5
1.1201  CosA: Cm 48 1048 QRO M 46 SEIC 45 XL 42H 1 TEED -
HCdaH"
11203 C8AE; Ck 56 1085 TEQ A 5T S565C 2C55 XC5E5H 1 1855 55
11206 CSOE; Ck S0 LG 1050 SEd kA - JCE XC4BH, 167a a0
KGSIH 1
112e  CSER; Cm S5 155 oFE i 8BS —_ ALES KO EEH - -
11213 I 53 |C53G) I, 1055 070 M 55 5500 KC£eHI1TS 1674 el
1.1221  CEIE Ch B0 106D 1084 080 A B2 SEa G 2 C el T EIHA 1665 1676 EBO; €00
EOGA
1.1211  Ch 87 {CETE) 1070 0E0 A BT - N ER 1770 ESEA
BAGEA TO
1.1248 Ca 75 |CTSE) 1074, 1075 107 QB0 A TR - HCTS 1774 ThiA]
1.1268  Ca BS |CASE| 1086 - T B - A%{a)
11274 Ck 101 CHE] 15 - SUP 2 XC 00 i ]
1.3401  R1Z0Mn12 - SCME HOT; Zi20M 12 2183 1105130
SCMnH 11
13505 1I0COE 22100 2 5135 535 A 58 Sl 2 100C & 2250 SchCh 15
15004 2ESF - - 4557 . YAaES T --
45T
1.8025 157 9255 —— 51578157 B0 -
1.506 5557 4255 281 A 50 --n SEST 20E5; 2060  SESZ
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Chapter 25 Imternationa] Cross Refarences - Carbon & Alloy Steels 672

INTERNATIONAL CROSS REFERENCES - CARBON & ALLOY ETEELS® IM-I'NI-H_'[

Germany DIN usab United Kingdom Japan Frangs Sweedan Russia
Humber Nams ASTM/AISI BS JIS NF 55 GOST
1.8027 EOSIT 2380 251 A B 251 HED - BOIS7T BOSZ
16028  BEEQY 9280 H SOFT. SUPE BOS7 -
16475 18bal: 15Ma3 A20EGr A 4017 1503-243 B - 1503 o1z -
15419 22Wod 44749 1503-2435-430 SCPH 11 - [2612) -
15423 18MaS 4520 = SE 450 M: = —

5B 480 M
16822 14N A3SGLF S - - 18 M & =
15837 12N 10Mi14 A3SGrLF 3 1501503, 5 818 SL3NZ5 45 12N 14 35Mi355 - -
15662 Xamig A 353 1501-510; 1502-502-650; EL & N 53; 60 G Nl 297 - -—
150G-509-630
1.56B0  MAZNi5; 12Mi19 2515, 2517 = ZAAM S 5 MiZB0 - -
15711 AOMECHS Jr4q = = 40ChN
15713 13MGCH 3115 — . 10 NG & - -
15732  14MCHD 3415 - EMC £15 (H] 14 NG 11 - -
1.57361 3SMCHO 3435 - SMC 651 (H] SN - -
TETER  1ENCr4 A INE F4 BES H13 SNC 815 (H) T2 MC 15 MG 12 -
1.82913 1506MG 311§ - 18 MNC & -
TESTT 3&CMMe 4340; 9040 B17T M 37 - 36 Criivo 4, AT0ERMZMA
35 NGD 5; 40 MCD 3
18523 FINCAdoR AE20 BOS H 200 BOS M 200 SMCM 220 (H]  20MCD 2 2506
BOE M 20
TES46 A0MCAMCE-Z2 P40 IN0-Typa 7 SHCHK 240 40 NCD 2 3ACHERNA
18582 adhCridod-a 4349 - SHEB 24-1-5
18585  a0MCros 4340, 9850 BT AT 818 M 40 SMGM 439 - A0GHE N A
168580 J0C-Midca B23 M0 SHCM 431 30 Criida 8, == -
) NCD 8

The Midals Black Bunk

[hapter 25 International Cross References - Carbon & Alloy Steels 673

INTEANATIONAL CROSS REFERENCES - CARBON & ALLOY STEELS® (Contimmad)
Garrmany DIM | usan United Kingdom Jagpan France Swesdan Fiussia
Mumber | Hame | asTames | 8BS S5 NF L GOST
1.6582  JaCiMiMch L ] B16 M &0 B17T M 3 GHCK 47 ¥ OrkMe 8 2541 ARG M2 MNERA
A5 NCDE
16587  17CrHiMoS — — 1ERCD &
1EEST 1AM Mol 54 310 BIEH 13 82 M 15 187 - 16 RED 13 —
| G746 IEMICMn14.5 .- 1% NCD 14 1=
PATAT  IOMIGHN | 6 B35 M0 a5 NCD 1B
1 7A3 &0 120 M 36 28 T2 3802 -
1IE &L S5 G0LE = : A2C 42 G g
17018 1503 5315 51156 520 M 15 SCr 415 [H) 12CG318Ca 1540
1.7030  28Crd 51530 530 A 3 nCh
1.7033  3aCr4 §132 530 A 32; 530 H 32: SCr 430 4 A2 C 43404 - kLN, |
330 m 32
17034 374 8135 31117-38; 530 A 35 SCr435H ITCr&;38C4 - Schhd;
530 H 36 530 M 38 41Ch
1 7035  41Crd &1a0 530 & 40; 530 H &0; SCr 440 (H| A1Cra 824 400Ch
530 M 40
1.70a5  4ZCrd 140 530 A 40 S a£0 43C4TS 2E45 L2Ch
1.7108  ReASiCT S22 - EOSCT -
17131 1EMnGS 5113 2T M IF S0 H 1T, 16 MC 4 2173 1BChG
S0 M T
1 T147  20MNGrS 5120 SMNC 4320 H 20MC 5 . 18Cn0
| TITE BSCr 5155, 5160 L% A S, 525 4 B0 SLP 9 (A e ] 2383 SOCNCGA
525 H BO
1FRIE ESCrkdad 4130 T00 A 25 SCM a2 250D 4,25 Gra 4 2225 200RM:
SN 430 ot
SCCrR 1

Tove Motiels Black duui
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Chapter 25  Imternotional Cross References - Carbon & Alloy Stecls 674
INTERMATIOMAL CROSS REFERENCES - CARBON & ALLOY STEELS® [Contimsed)
Germany DIN USAR United Kingdom Japan Framea Swaadan Ruasla
Momber | Mama ASTM/AISI BS JIS NF S5 GIET
17820 34CH04 4135, 4137 ol A 3T SCM 432, 3 Criva 4, 35 CD 4 2234 ASIACHEM;
SCCrk 2; ARCHM;
SOM 235 H F5ChidL
1.7223  41Crkod 4140; £142 08 M 40; 3111-81 SCM 244 42C04TS azad ARGHFA
17225  42CAdod 414]; 4142 T8 A 42 & M ab; SCM 2440 (HY 42C04; 42 Crio 4 32a4
TS K 40 SNB T
17228  S0Crkiod &150 e A at SO0 245 (H) 50 Crivig £ - -
17242 1BCriiod -- SCM a18 H =
IFEEE 15Crvob — £ S0M 218 (H) 1250
1FEE4 20Crad === SCM A28 H; Mo
SCM 421
17335 13Crkad-5, 13CAMod-4 A& 182 Gr F11,F12; B20-d40; B30-470; SFYaF 12 18 C0AE; Frd ] 12ChM;
ABET Gri2CL 2 20540 1507620, B2! 1ISCh4a5 15ChM
17397 16CrMad-4 AT Gr12CL2 - 15Chas 2% 15CnM
17361 32Crkian2 - T2z M 29 - mcoz 2y s
17380 10Crkag-10 A 182 Gr F22; 1501 -E22%15; SFvaF2aa, 8 1200 %00; 2218 12Cn8
ASAT Gr 23012 15800 -G2REN0; S 4; MNCeg1n
1502-922; 3604-E22 SCPH 32-CF
17715 14MoVEd . 1503-560-4E0 —= = =
18188  51CrWd; S0CrW4 £145; 5153 735 A 51; 7354 51 SUF 13 S0 GCN & 51 Crv 4 2230 SCnGFA;
SIChFA
1.8507  34CrAlMoS AR CID — a0 CADG 12 - —
1ES508 210 -AMGT #3EE CLA 0% KA 3% SACM E45 40 CADE.12 20L0 ARG RMLIA
1E51S  1CrMai2 a2 M 24 el O ) 2840
1B525  ABC-Mov15-9 A57 M2 35 132 =

T Merals fleck Soak

Chapter 2f Internationnl Cross Beferences - Carbon & Alloy Steels 675
INTERMNATIONAL CADSS AEFEAENCES - CARBON & ALLDY STEELS® (Cantinued)
Germany DN usa® United Kingdom Japan France Swesden HAussia
Muminer | Pdaimae ASTRMAISI 8% JIS | MF 55 GOST
THBN2 G420M: SiE 420 A B3] G E — SMARD A B 2 FaF 420 HE N 2143 16G0AF
WA ¥B E 420 RIFP
THBUE  S460ML; TSE 460 436055 | E 460 FR : .
18006 P4E0N: SHE A6D ABXIGE 436055 5 S s20 0 Sk B0 KG N; 2143 18G2AF s
E 480 RIFR
THBOG  S4E00L TSIE 450V 4360 55 F 54800

o 1t = vol pracioal o drecthy cornstale the varous molal designations from cawalry b country, ot alone companng seweral courtnes ard (beir mela gesgrations
Iram e view thal chemcal compasitian and lest metwods may be simlar sut ral derlcal, and that manafaciunng beckneiogies may difer greally. Consequently,
Ihe crass references maee in (s labke ane, at best arly lisied as a prachcal gudde @ assist it hnoing comparabia metal designalions, and not aguvalent metal
rasgnahons

b Thase LSA pesignalions baginnng vt ika knar & are ASTM Sfardams, whils thase 0esignanors Seqinning win a numger or the @tar M are &151 Standaras
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Chapier 26 International Cross Hoferemees - Cust Irons G878
INTERNATIONAL CAGSS REFERENGES - CAST IRONS® |
Germany DIN usa UK Japan France Swesden Rusgia

Mumoer | Marme ASTM nE JdI5 NF 55 GOST
oamo GE0 A4l Class 205 G 5501 FC 100 Fliao 011030 Sc1p
CBIE  GGs AdlClass 256 IL52 Grade 150 G 55071 FE 150 FI1s D 0115400 Be 18
Q120 GG 20 A d8 Class 30 B T4EZ Girads 220 G550t Fio 2040 Fi2o 0 01 2000 Se2b
OBI25 GG 25 B df Class 20 B 1452 Graga 280 G &501 FC 250 Fi 25D 012800 S¢ 25
OBEQE0 GG 3 A 4R Class 45 B 1452 Grage 300 G 5E01 FC 300 Fracn 07 30-0 ¢ 30
06035 GG3S A LE Diaps SOB 1452 Goraae 250 G 5501 FC 350 Fr3sn a1 3500 Sc 35
0E6M0 GG A0 AR Clacns 6D B 1452 Grade 400 Frann 01 43-00  Se 40
DEBSZE  GEU-NiMAa 13T LMikAn 137 L-WM 137 -

UBESE  GGL-MNICuTr i & 2 A 436 Tyne 1 LMICuCr 158 2 L-KUC 1567 =
DEESE  GOLMICJCr 156 3 A 436 Type 10 L MiCuCr 1563 - L-HUC 1563 -
UESE]  GGLMiCr2] 2 B 436 Type 2 L-MGr g0 2 v L-NC 20 2 052300 .-

QEG61T  GGL-MNIC: 70 5 A 535 Typse 2b L-MWCr 03 L-MC 20 3

QBT GOL-NSCr 2153 . L-NSCr X 53 LMEC 253 -

08676 GGL-NCr 30 2 A 23 Typa 3 L-ReCr 30 3 LM 30 3 -

DEEI0  GEL-NSCraes & 20 Type 4 LSSy A & & L-WSC 3055 E

il ] Al A 535 Grade &0-40-18 2FBD Grade 42012 G 5502-FCD 400 FGE 4002 Or702  WC 443
BTC4E GGG T FGS 3F0 17 OF17-15 WO a2z

- A G365 ade B5-45-12 G hB0E FCD 260 - -
0as] 1883 GGEG-50 . 27HA Grads 5007 G SRIE FOD 530 AJE-201 FGE 500-7 072702 WO s0-2
OT0Ed 1683 GHG-ED A B3E Grade B0-55-06 2788 Grada 600G G 5502 FGD IO A3F-P00 FGS 6003 OTIZ-0N WO 602
07070 1R33 GGG-TO A R3S Grage 100-70-03 2785 Grade TODT G 5502 FGD 700 A31-201 FGS 7007 Q737-00 WO 0D
D70A0  GEGAD A 536 Grade 120-90-02 800G TGS aD0.3 W HD.2
LTES2  GGEEMMY 1T o S Mk 13T S 137

LFEED  GEG-MNIGr2p 2 B39 Type D2 SMiLr2n 2 S-hC202 - -

07867 GOGNICr2is A 338 Type -2 B S-NiCr 203 = S-HC 203

0. 7PEEE  GGG-MNIBIC 205 7 S-NGCr20 59 - S NSC 2052 = -

The Metuiz Black Bouk

£ 536 Grade 120-90.02

{3 5502 FCD 800

Chapaer S Internotional Cross Heferemees - Cast Irens G789
INTERMATIOMNAL CRAOSS AEFERENCES - CAST IRONS® {Cantinued)

Germany DIN USA UK Japan Erance Sweeden | Russia
| Hame ASTM BS JIS NF 55 | GosT
BTETD  GEGE-Ni 22 A28 Type D2 2 5-Hi 22 - S-M 22 -— .

BTETE GGGE-MiMA 234 A ST Tyae D2 w4 S-Nikin 232 - S-MM 234 -

BTETE  GGGE-MIC 30 3 A 4308 Type D3 S-MiCrana - SMNC 33

TPETE GGGE-MNIC 301 A 438 Type D3 A S-MICr 301 2.NE 309 -

Q7680 GGG-MISICr3 55 A 438 Typar D-d S-MiSIC- 3055 SMNSC305E ==
0.TEE]  GGEM IS A 45 Type 0-5 SN S S ES - ==
07885 GGG MO 353 A a3 Typa O-55 SMNIGr35 5 BNC 353 - -
DBG20 G-X 360 HIGrs 2 A B3I |8 NC-LT Grada 2 & (110 3 o — ;
DB62S G-X 330 HIGr4 2 A S3E | & MIG-HT Grade 7 A 051200 .
DHE30  G-X MOCrisiase A 532 | O M-HGCr Grade 2 C DL E - D457 -00
DAGI5  G-X 30 CrMo 153 ASIZNC18%, Cido-HC Grade 3 A, 5 - — -—

DABe0  G-X 300 CroMi 1531 — Girade 3 A, & -

DAGSS  G-X P60 CrMoMi 2031 A 532N D A0% Crie-LE  Grade 10 - - - L
CABS0  G-X 280 Cr27 A S32 0 A 25% Cr Grage 310 - - 6500 -
DOESE  G-X 300 Oz 271 A ESD N A 25% Or Graded E - - -

= == — 5881 B 31010 G 5702 FCMB 110 - -—- —_
= 1652 GTS-35-10 A ATM-Z2000 3108 3512 GG 5702 FOME 340 - - =
- 1652 GTW-35-04 306 W 3504 & 5703 FOMW 330 - = -
- 1682 GTW-40-05 == 305 W A0S G SF03 FOMW 370 A 32701 MB 380-12 - -
- 1682 GTW-45.07 G 5703 FOMWE 440 A J2-701 MB 450-7 - an
= A 220M Grade 310ME - G674 FOMP 480 —- = -

- A 220M Grada 340k5 B0 P 505 G 57M FCWP 4970 —- - -
- A 220M Grada £10W4 BER1 P SE04 G 5704 FCMP 549 —-- - =
s A 230 Grade 70303 EBR1 P&l G 574 FCMP 590 - -— -
- A 2206 Grade G2001 881 P FO-02 G 5704 FCMP £3 == e -

136 ;1131 asis
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Chapter 27 International Cross Beforemens - Tl Steels  REZ
INTERMATIDNAL CROS5S REFERENGES- TOOL STEELSY
Germany OIM | usar UK Ja
| RAR Franes Inbarrati |
harriogr | Hame | SAEIASTM B a5 NF |S|::rlw1I| T;‘::
TAE2E 17380 C B0 W J 438 W08 - G 240t BK & CRnE
L g DE2LL A 35550 ¥, A0 & T £
) q | s 1 #37 TC B0 LIRA.1; 2
545 ATIEC G 105 W 438 W11l — & 4am SH A I:'":IEEELI:.I'I.HE-EWY.IUJE. 455 TC 108 Uila- 7
- - - G d401 Bk a A IS5A0 Y, 90 457 TC
. ) an
116 97350 C 7O W2 -- G a1 SKT A AB-EATY, 7D -
11626 Canwz A BBE W1 4E5F BW 18 - - La-1
:115-1? LR ) JAZAWII0 - (CIOSE20; 1A 35.560 ¥, 105) |_|.1|:.I.|
K ﬁE_ C1:'EW JAIAWIIE - G 4401 B2 7 CH2023L); & 35-580 Y 170 4957 TG 120 31
JETI C1IEW G 44Dt 5K 1 CHADEIL. A 35.580 ¥y lal 4957 TC 140
11780 Crsw A GG W LESR BW 1S - =
1 2067 17350 I':IE’C? A GE1 L3 465R BL 3 S 2 100CH: A 35-580 Y, 1008 § 457 100 Cr 2 :I
:::E:g 1'-'35{::.:':21&..”2 ABHE D3 4855 BO G Goaa0d SKO 1 X20OCA S A 55607 200 C 12 2957 210 Cr 12 chi2
X423 = SUEaz0. 2 HAOCr14: & 35.500 7 47 C 12 .
TEW 1TAS0 150D BEBELE -
1.72330 3ECradps AIGI 4135, TOB A3V, A 35500 34 TDod i .
ABRE PO A650 BP 20
12332  47Cmdnd AlSl 4142 7DA M an
:z:: :;;.z :::::n‘:: 1 ABBGHI1  LESHBA 10 G 4404 SKD B XEACHRIDVE A 35590 2 38 CDV 5 4857 38 Crianv 5§ ;.v.:'r.sr.!Fs
c S -1 ABBEHIS 4855 BH 13 G 40 SKDE1  XA0CHMaVE: 4 35-580 2 40 Cov aG :
12EE3  K100CHAoVE 1 A ESE AZ dfisd BA P G cang 1 ; . B bRy ST
SHD 12 X100GiAdows & 35 500 Z 100 G 5 4157 100 Cridni §
1.ZIBE 17350 X320 aava-3 ABBEHID  dE59 8- 10 G 4408 5K 7 e ) CDV 13- ol
SRDT 22CrMoy12-20; A 3550032 GOV 13- [
] . GG dEmimA GeMmel Z-28 iEI.;." 30 CriMoY 3 AChIMAF
; izl?g 1;:::}{{::3:&;““”1 AEEADZ  4BSHED2  GAMDASKD 11 X1BOCMOVIZ AJ5EDZ 160COV 12 <957 15D Loy 12 .
50 10E G444 BHS 20 A 35500 105W0r & 105WE 17 LF57 10 -
89 11 G 1 5T 105 W 4
SHE 3. GKE 37 e e

The Metiala Biovk Bk

{hapter 27 Initernational Cres Heleremoes - Toold Steala AR

INTERMATIONAL CROSS REFERENCES. TOOL STEELS" {Continued)

G-Errnl'l'r DiN USAR UK Japan France Intesnational | Russia
Hamiber | Mame SAEMSTM Bs JIE WF 150 GOST
V485 1TAR0 XD E . 2100121, A 355002210 CW 1201 aBET 210 CAN 12 L]
12510 100MnCrAa A BAE O dEES BiC 1 = SOk W EAAE, A 35-550 BO WAWEY 5 4B5T B5 MrCrd 1 =
13542 ASWCIVY A BRE 51 4558 = ASWCATE, B 35-580 43 WOV 20 AR5T 45 WEY 2 SCHWEEF
12580 17380 BOWCHT & 636 51 4558 B3 1 = A 35-590 55 WC 20 ARST B0 WLV 2 ==
12567 XIOWTAS 3 - - G 4404 GeDa  KAFWEE A 35-590 2 32 WOV 5 ARET FWEY 5 -

AOWCATT1
125681 X3I0WCE-3 A BBE H21 4850BH 21 G440 5KDS  X3IDWCAVE A 35-590 F 30 WOV § 4957 30 WCA B FCh2WAF
13801 17330 R1BSTMov1 2 S = e - AQ57 160 Oy 12 - U
1.2508  KITCAMOWE-1 B BEE HI1Z 4539 EBH 12 G 4204 5HDEZ  XASAWMoWE A 35590 £ 35 GWDW 5 - =
— —— . G444 SKT 2 A 35.500 55 CHOV 4 - -
1.2713 17357 S5MICTAcYS A& GHE LG 2554 GA40d SKT 4, SERICHDYT: A 35500 45 NCDV 7 4957 55 MICroY 2 S0nha

BH 22475 SHE 51
12633 100w JAIE WD LESEEW 7 G 4AD4SKS 43 CrOSERUVT A 3558 Y 105V 4957 TOW 105 =
120822 1TAR0 A0MrCrVE A GRS 02 <B5A BO 2 - SIMAVE 4957 90 Mnv 2 =
120805  XI2CridaCaV3-3-1 == 4859 BH 104 - = = ==
13212 17380 5 12-1-4-5 AGDDTIE LESDBT 15 G 4403 5KH 10 A 35-500 Z 160WKVT 12-05-06-04 4957 HS 12-1-5-8 -
13207 17350 5 10-4-3-10 = ABSH BT 42 G 4403 SKH ST A 35-380 £ 130WWKCDY 10-10-04-04-03 4957 HS 10-4-3-10 -
13243 17350 5 6-5-2-5 == AE5E BM 35 0 4403 SKH 55 A 35-580 2 BIWDHKCYDE-05-05-04-02; 4357 HS B-5-2-3 AGMSKS
A 35-580 I DIWDKCY05-05-04-02
== = A BOD M3E - G 4403 SEH 36 --- = =
1.3246 17350 5 7-4-2-5 A B0D MY — = A 35-580 £ 11 OWK GOV T-05-04-0e-02 &F57 H3 T-4-2-5 =
1,3247 17350 5 2-10-1-8 A BOD MAE 4650 BM 42 G 4403 SKH S5 A 35-50 2 110DKOWWIS-08-04.02-01 ARST HES 2-9-1-8 =
1349 52928 A BJDMIE, 4558 BM 34 = =
34
13855 173505 18-1-2-5 A EDO T4 4559 BT 4 G 4403 SKH3 A 35580  BOWKCY18-05-04-01 4857 H5 18-1-1-5 -~
1.3365 S 18-1-2-10 A GO0 TS LS ETE G 4403 SKH& A 35.550 £ BO WRCY 18-10-04-02 4957 HE 18-0:1-10 -
The Metals Black Book
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Chipier 57 International Cross Referemess - Tool $iecd GR4

INTERNATIOKAL CROSS REFEREMCES- TOOL ElTEELE"{t-nn_t'inuw}
Germany DN UBAE UK Japan Frani= | Imtermational Russia
Wumber | Name SAE/ASTH Bs | Jig KF 150 GosT
15342 1736055 6-5.2 ABIOMI A 35530 7 BOWENS VOE-05-04-07 -
13343 173505862 AGODME  485EBM G403 5KH B A 355007 BAWDICY [Mi-05-[a-02 Y57 HE §-Ra2 [FREARS)
REMS
ABMIMI - G 4403 BKH 52 -
Clags 1
13044 17350 2 6-5.3 Ag00 M3 - GA403 S B A 5540 7 120WDCIE-05-04.03 4957 H5 6-5.3 -
Class &
ABXIME  2ESIEM:  GAdIS<H A A 35580 7 1 AWDCVOE-N5-04-04 :
1386 &304 A B36 H41; 4658 A1 A 35-550 7 450CWWVOR-04-02 i 4057 HE 1.841
A S0 MY
13348 173505202 A 0D W7 - GAL3 SKH B A 45.58D7 100DCWVIR04-02-02 4857 HE 24.7 .
13355 518041 ABDITI  4858BT1  GA4055HD A 35-500 7 AOWC YT §-04 01 AQEF HE 180§ A1

& e ral prachcal tn direClly caralale M vanpgs met deEiEahores o COLNSRY B fourtty (gl alome vanpanng sevival counines and sair metal mesigraticns
friem 43 vigw thart charics composiion ang jee metoRs may b similar, sut ral idenbeal, ard Eat marulacturng lechrologies may differ greaty. Carsaguanily,
Iha sross refarences made in ths anle are, at begl, any listed a= a praciea QUIBD B ansist 0 Tnding comparanio mang Aesigralors, and vt e et mes
Aesigng s

3 Tmose USA desgnatons bognning with e letier A are A5TH Standirds, while iitse begrning wilh the kbar J are SAE Standards, AlS! Stangards are
igenirigd i 1he sabie,
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Chopter 38 International Cross Ref - Btainless Steel 686
INTERNATIOMAL CROSS REFERENCES - STAINLESS GTE_E
Garmany DIN USAb United Kingdom Japan France Intermational Riumsis
,_.__L"'“'"“f"NI Mame UNRMher BS JIS 2] 150 GOST
14000 NECH3 S40300; 403 403517 SUS 403; BUS 41065, ZBCIZ 83131 OAChta
SA1008; 2105 SUS 229
S23000; 429
1.4001  XFGrig SA0300; 403 403 517 SUS 403 SUS 4105 ZBCI13FF — (aChtd
241008; 2105 BUS &2a
542000, 423
14002 XECrAl3 540500, 405 405517 S5 405 Zaca12 2T et -
14A0G5 X103 S41600; 418 418321 5L5 498 Z11CF13 BEaE T -
14006 H120r3 X10CHS  S41000: 410 49035 21, ANC 14 5LI5 410 ZibC13 B83.1343 12Ch13;
15CR13L
14006 GXI120A3 Jinsdgr CA-15 410 C 21 sat -
14006 GHECNINI 410C 2 S50C51 ZI12CH 13 M
14016, XECr17 S543000; 430 43517, 40218 SU5 430 ZaGC17 a1y 12C017
largt  EKI0CH G 542000 470 420337 SLI5 47001 Z20C1a Ba3- 104 MCh13
Ta0Ed K150M5 L] 430528 SLS4mmJn Z13C13 - &
14027 GEIDCH4 AMC 1B C; 5052 Z20C1aM - 20CN130
42002 24; 4530 C 25
TACZE  MIICH 3 542020 420F 420545 SLS 420 2 2132313 HEL135S INCh1E
1081 NMCrd XIECAT - = SUS 402 Z40C 14 a0Ch13
14038 HasCn g . 420 S 45 ZddZ14: 238G 13 M apCh13
1TAO8F WS T 2 S43100; 437 43" 526 6 5. B0 SLIS 4 Z 15 CN 16-02 A831-138 0 20CH1ITMZ
K19EMNIT-2
10104 X120ManGE17 SAA020; JA0F - SUS 4a0F Z13C0F 17 GRI-1ABC
FAE e KRR
14113 HaCrddal 7.9 S40400; 434 434597 SUS 439 . 5B3-13BC -
= SA4002; 240 & ST 440 A e = -
Tha Metcis Biack Book
- = — T -
Chapter 23 Internationsl Cross References - Seainless Steala 687
L‘EHNATIDNH-I. CADSS HEFEFEENCEE- STAINLESS STEELS EMIHHE
Garmany MW USAas United Kingdom Japan France Intarnatoral Russia
humber Hame UMNS!Other BS JIS FH 150 GOST
S440035; 4408 SUSaane . -
14125 X10SCra1 7 544004, A0S - SUS4a0C 21 Chiy - 95Ch13
S201C0; 201 - 5US 20 Z 12 TMN 1707 AZ 68313782 -
: BI0200. 202 2M 514 5LU5 202 == B33 1378-3 -
L4301 NSCrMGIR 1D BI040 304 3511 I E15 5US S04 L 4CH 1910 FF. E33-13111  DEChI1aNI0
AACrE18-70 304 5 1 308 27 Z §CM17-08:
LW 21: LWCF 21 Z 8T 1800,
34 5m 27 CM a0
2303 NECrNaE12; S3500: 305 ME 57 105519 SUS 30541 Z5CM18-11 FF -- oECa1aNT 1
HAGrNiB-2 SHE00; J04 5U5 308
- SEE00: A e Sz SiH 309 Z12 Ch 24-13 -— -
14105 X10CHAE1Eg; 20300 303 352230251 SUS 302 Z B CMF 1808 BE3-1EMT -
ABECrMiG 189
- - 230323 303 3 41 SU3 303 5 = GEI- 1317 -
303 Sa
14308 K2CeMi1g3-11 S30403, J0aL 304 811 LW 2D Si05% 19, SLS %A L Z1CN1R-12, 22 CN v8-10; BEI-1EM0 DACRIBNTY
LWCF 20- B E3E; ZICNIG0M;
T.Md; 34 G2 2 LN 1810 Z3 CN 18-11;
LT 156y 305 5 11 ZACN 1511 FF
1438 GEECrHE=10 J92600 s G oun LT 1546] 80513 ZECH1E10M - aFChishaL
G & Gria 1B 3 CFB
1.4310 X12Cr 1T ¥ EA0100; 30 MM S5 SUS 3 Z 11 CN17-D8; 683- 1314 -
bt TR B 211 ONO18-0e;
P FRm BTN
14317 X2CramM18-10 5304583, 358 5US 504 LK Z 3 CM 180T Az, EA3-13M0N -
04K ZACH 181082
14312 GA19CHNI18-1 = F2 528 ANC 3 A S5C312 30511 A Z10CH 1658 M - 10T TEME.
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Chapter 28 International Cross References - Siainless Steels 6B
INTERMATIOMAL CAGSS AEFERENCES - STAINLESS STEELS [Continued)

Garmany Dl usa® United Kingdam Japan Friimea Inkernational RAussia
Mumber | Nams NSO har BS JIS FH 150 QosT
14373 GRSGMI1 34 o1 4250 11,4252 GCE 5 3C56 Z4CHD 134 M 250N 13-4

G- ZBCD17-01
1.4319  MNICAINIT-A S30200; A02 301 525, 3025 28 SUS 02 I 12 CN 1808 E3-13E1E -
14401 HSCHMMeITAIEE  BIELG 318 IS S513 316517 SUS M8 Z 3CMD 1T-11-01;
HACNiMO1T-12-2 316 5 19; 316 5 31; ZBCND 17-11:
3115 533 £ B CND 17-11-02 FF;
Z 7 CND 17-11-02:
Z 7T CHD 17-12-02
1 &40d4  XEGrhibaiF 13 2; 231603, B2 36515 FUSI6EL Z2CHD 1T = =
XECrhiMa T 122 F1BL FEZ 1. FE85 1. £ 2 CKRO 18135;
HES 42 E 537 £3CKD 1102
5161 ZCMDIT12-02 FF,
I3CN0 1B 202
2 3 CMD 1812403
ZACHD1910M
14006 K2CMiMoN 17122 531653 PEEELIEEET SUS NS LN ZICMD1T-11 Az BEA-1318K -
KICAMIMoNIT-11-2  JTELN
14408  CGENECrIRAG 111 JaEann, 396 C18 LT 196  SCS4 - . ATCMERIOCEEIVEL
G-XECr Mg 10 CEa AMC LB
1,428 HICrHiMaNiT-13-3 551653 315 5483 SUIS 316 LM ZACHD 1712 Az B33-13710M
F16LM
| 2435 X2GrHiMalBE-14-3 S31E03; HES 11 MES13 SUSIIEL Z3CHD 1712.03; B83-10M5E  CECHITH 1AM
3TEL JES 14 X85 21 £ 3 TR 1B-14.03
LW 22: LWCF 22
14436 XSCrMiMGI7 133 SMA00: M6 MES IR IIES3) SUSIE Z & CHD 18-12-03 BE3-13/20
KACrKMEIT- 153 165 35 LW 23 Z T CHD 16-12-03
LWIGF 221
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Chapter 28 Internotional Cross References - Stainless Stecls 639
INTEAMATIONAL CROSS AEFERENCES - STAINLESS STEELS (Cantinued)
Germany DIN | usav United Kingderm Japan Franca | Intermational Riusagia
Humbes “hams | umsiDther BS | Jig | FH 150 GOST
14638 X2C:MMC 18 164 53170, 3752 LUS 317 L 7 2 CHD 191504 [ER T -
APCAMEIA 15 4 nr T3 CHIO 19-15 04
4349 RSGMIMo1? 13 531700 317 3ITS 16 SUE 7 ~ =
1AAET  HACMIMOM 2T 5 2 SIEE00; 329 . SLIS 3% J 1 Z 3 CHD 25-07 Az =
WA MIMGMET 5.2 L 5 CHD 2705 Az
14467 EESrdikolE2 53 - 313513 SIS 329030 £1CND 2208 Az - 3
Z2 LMD 24-08 Az
£ 8 CHD 25-06-03 Az
— 31 542 SUH 31 = -
AL 5 ED SUH 35 Z 52 ChN 2109 —
14510 KBC:TiT. XICTil T SL3036; SUS 430 LK Z4CTI7 a7
230T
14511 AEGMEIT; - SUS 430K Z4CNR 17 -
HAGHR?
14512 XNACMI2 ACTI12 540500 209 LW 19 400213 SLIH a9 ZALT2 GBI T -
14521 KICMaTilB-2 A4 WK 44 = SU5 244 —— BEIIET -
14535  AINCACUN2E205 MOBED4 BML - £ 2 NCOU 25-20 - -
14527 NECM TR0 L3100 221 3215 3; SJS 321 Z 6 CNT 1310 BA3-1 515 GEChIAMIAT
21581 (10 CaCm1BM 14T
321551 {1105} ECn1 B 14T
LW 24 LWGF 24 12CH1BYI0T
1AEAD  ESCACUMETT & S17400; 30 - S5CS 24 SUS 630 Z 7 OMU 1505, HB31EM
HECAICUNETE-d ZTFoNUT-0
10544 - 5624, B 528 = JECRTANTET
14546 XESrMME!IE 8 234500 348 4TS 3125100 J -
1.4350 XECrHMEta-19 LRATO0C 24T LT E R MTEN S5 T L6 Ch 18-10 BAG-136  pAChIEMI2D
ER4AND B WT 551 ANCIE
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Chogpter 28 International Cross References - Stadnless Steeln 690
INTERNATIQONAL CROSS REFERENCES - STAINLESS STEELS Eﬂl'mnl-lld_[

Germany DIN USA® Linited Kingdam Japan France | Iniemational Rlussia
humber | Hame UNS/Other BS SIS FM _IED GOST
14552 OX3CMMNDIE-10 JERT TG 565 M ZHECHNND 18,10 K = —

G-% 5 CrMiNE18 2 CF-ac
14568 XTCrMWAT-T S177000 63T 301 S8 5SS B3 Z9CNA 17407 BEZIG2  OBChITMTuA
14571 HECrMMeTIT122  E3163E AN 5183205 N SUS & 245 CNDT 1712 GB3-1321 10ChITMIIM2T
36T
14573 XIOCHMeTiE 12 531618 A 533 SUS 116 Ti BRI-1321  A0CRITRAIMAT,
28T SRCHTTH ST
14580 XECrAMoNEIT-12-2 531640 A ST £ 6 CMDMNE 1712 UECHIEM13IMIB
316560
14581, GRECAMeMETE-11 MAC AT ANCAC 50522 Z 4 CNDMD 1B1E M .
G-MECrHika o1 B 10
14581 ¥1OCHMoNDIB-12  -— 2 . .
14718 H450050.3 EZAEDAT 401 S 45 UM 1 4505 ADCHAES
JTFEHMY 3
14724 H10CTAND = ziac1a s
14731 RAQCriioa0-2 SUH 3 Zap CS010 . ADCRABEEM
14742 X0CANE SUH 21 717 CAS 18 e
14747 MBICHIS20 EEEOIE 443 5 E5 S 4 T A0 CHS 20032 .
JTTE HNV &
S4E200 SUH BIG - = e
JTTE HNW-B
14762 ®10CrAze B44800 d45 - 15U 2485 Z 12 CAS 25
1dAZA  XISCMEI012 30900 303 A E 24 SUH 300 ZBCH 2413 EOChI0M1 452
A7 CHNS 2012
14853 Xi12Cm@ad 12 LI0RIR SUS 108 S £ 15 N 2313, -- -
ATCrkazd 14 i 715 GN 2403 T 50 GH 2413
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Chapter 25 International Cross References - Stalnless Steels 681
INTEAMATIOMAL CAQSS AEFEAENCES - ST.Q.LHLES-S STEELS | Cantinued) ’
Germany DIN USA* | Urmited Kingdom | Jagan Franes Interrational . Aussia
Humber Hame UNSOther | @S | s FH BO | _GOST
14837 GEADCMES2E-12 a0a A SCH 13 A, SCH 1T - 40LhE4N1Z5L0
5G5S 17
PARAT  RTECMISEE 20 551400, 314528 SLH 310 Z 15 CNS 250 - 2LCnZIM20EE
331000
1.4B22  N13CMAIZS-20 =31 008; - 5U5 3908 Z212CHN 28-12 E
305
14845  K1P0r2E 12 53°004,; 2900576, F10524  SUH 30 SUSII0S  ZECME520; 212 0N 25-20,  SEI-IAHIS 20CHIINIE
a5 40525 3052 7 13 GN 2621
| 4848 GR4OCNS25-20 HEA0; JB4204 310 C a0 210G es SCH 21 5CH 22 -
1 4RE4 HEINICHSOG 16 [TER SH 33 Z MIMCS 3316 -
1 4BES  GR4OMRCr5a6-18 E3C 11, EADC A0, SCH 15 SCH1E ==
3 Z 40 )
TAETT  HSICMArNING | B SEINCE, 345 5 54 SLIH 35; SUH 25 Z 53 CMKE 2105 Az; ESChR20GIAN
JITSEV-E Z 53 CMM 2108 Az
= = S53017; JB1 5 SJH &7 —
JFTSEva
| 2871 MASCrMWIRS - Sl 3¢ Z 35 CHWS 1404, ==
7 45 CNW 1E.09
tABTE  X1OMMCrAITIE2-20 MA 15 ] WCF 800 (TR Z A NE33.21; 219 NE 3221 -
14878 N12CNT18-8 S32100; 321 RNEEE LS 121 Z 8 CNT 18-10 8E3-1315
1.4922  HIDOMoW 1Y . = =
1 4344 SERZAE: R B3] Z B NCTDV 25-15 B == -
SEQ
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