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1- Hydrogen induced cracking (HIC)
2- Confocal Scanning Laser Microscope (CSLM)

doddio—)

P9l L sad Vg8 0 g o (65 L88 sl JBT S
ol (5515850 L L JLT ol dlasi ol (9, YL
3o sloudl 1 dai SMSin g Ayt A lgS oo
S (59,55 S 5 GRS (e S s S S
ol g (S S ol slales o Sous s
(ygimtdnST 5, Lo BT 85, § e oS
S Wi yguildnS L g0 sla JBTotgs
Lf?-)l.é- ‘_gLCle}T ouiS adgi aS o )by Ly 9 )g—mmd
..\_:‘5.7‘59 L_ruLmb g_A‘)_H.u 403)l_c 4 ..\49_...:‘54 \)l_'>u‘ ‘Ca_u‘
lo T S comgo g 0o , s |, o¥g 8 Co D> 0>
.[\5Y] 35,5 slasl L yas & ps gy 4o

S92 0oy JLET i 8 )b dalllas calad) ol o
PN CU SR S S L JOV- L JC K W S 1
(_ngc‘) 9 J_n‘9.c PP wauS S J_'>‘J.a Sg—>9
Gk ol a s ol (gl ol el
Nigs yperd adly Lyl o Lsvoayay il ool is
A2 )5 05 d (god o Slalllas (p b o en
S5 alS gy (555 oSy Sn (5 p9ld 5l Ly
Lol a8 5 sl ol JB oyl ys (iiS y0il gs (5l
Lug JLTCds S5 ssaliien IS al &l gz o]
09y o=l S oo el 3 1) (g3l ed slales 5 o)l
ot 5 (b phaar i gla by, L 3il )
‘) Sldlase )| =9 M A-QJ[}]g o)l_‘s)_w “)ya_é 6‘)"’
Lol gdss 4 (51950 syt (=il 45 05 50 2 5
33180




O 3 4S5 0SS (o S rimed ol S e 0t
2 gt bangi SISl (30 LS spglae (5, S aiSu
035 3938 5| S S Dl ol g oo BA> ¢ ioail
o)l Y ay "5kt (558 Gpb e s
P 9 S ol iy (13) YU e s iy o0
7S =8, YUy S s 5 SzrgS S o LS T o5
ol el IS e g gl 5 ko LT i g il
N g0 B> Folwl 55 n ol das

S e Jd o S305 50 A4S Eadl oo 45 (pyl 55
S i Jad Sljle e Lo ls Jsles o¥g 8 5180 )L
L oo o SzrsS 23 o5y 4 da T g ol ooy
a5 B (el g ol s Sl ]y Y58 o
by Syt ad e o wl Lagl s 5
ez ge el ol g s a0 d (ol
Ok oble a5 Sl)8 Sl 5l Cniloe 5 g s Lo
IA] sg—is o 8Y58 Llie ay S JLso 1y Vg

Ooblos —pgd als o -F
ol La J3T ads a5 aas o oylis Salusge s

Vg0l s S s Jmad Comw dy Ao 0¥y 8 5la S

4- Navier-Stokes
5- Continuity

1- Fruehan
2- Daoud

3- Momentum 6- Buoyancy force
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1- Milmann
2- Choi and Lee
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1- Valdez 4- Bouris and Bergeles
2- Shannon 5- Capillary force
3- Sirdhar 6- Lee et al.
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Si0; 513 46.3 415 36.7 318 41.6

Ca0/s10; 0.85 1.05 1.05

1.05 1.05 1.28
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1- Decoupling

2- Steel Recycling Institute

3- US Geological Survey

4- Canadian Steel Producers’ Association
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Steel Recycling Rates by Year Steel Recycling Rates by Sector — 2013
2010 88% Steel containers 70%
2011 92% Automotive 85%
2012 88% Steel appliances 82%
2013 81% Structural steel 97.5%
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tity of d
(1) Recovery rate (%)= (quantity of scrap recovered) .

(quantity of scrap available)
. (quantity of scrap reprocessed)
(2) Reccycling rate (%)= x100
(quantity of scrap available)

(quantity of scrap reprocessed)

(3) Recycled content (%)=
(total quantity of material)
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(quantity of new scrap reprocessed)

(4) Pre-Consumer recycled content(%)= %100
(total quantity of material used)

uantity of old scrap reprocessed
(5) Post-Consumer recycled content (%)= q Y B )

(total quantity of material used)
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tity of old d
(6) Old Scrap Recovery (OSR)(%)= (quantity of old CHpRSOE

(quantity of old scrap generated) .

1- Recovery Rate
2- Recycling Rate
3- quantity of scrap available
4- quantity of scrap available
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(quantity of old scrap used in steel production)

(7) Recycled Content (RC) (%)= x100
(total quantity of inputs to steel production)
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(quantity of old scrap recycled)

8) End of Life R Rate (EOLRR) (%)=
(8) End of Life Recovery Rate ( ) ( (quantity of steel in old scrap)
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Iron and 5teel Old Scrap Recovery (O5R), Recycled Content (RC) and End-of-Life
Recycling Rates (EOL-RR) as Determined in Various Studies (UNEP 2011)

OSR (%) RC (%) EOL-RR (%)
544 52 ¢ 52 %
524 a1 67
66 < 28¥ 784
65 Y 90 ¥

Note: References are reproduced from UNEP (2011) ta show the origins and dates of various
estimates. Full citations for these sources do not appear in the literature cited section of this

report.

Y UNEP working group consensus (2011) < Wang et al. (2007)

¥ Worldsteel (2009) # Birat (2001)

¥ USGS (2004); estimates for 1998,  Steel Recycling Institute (2007)
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1- Basic Oxygen Furnace
2- Electric Arc Furnace
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1- Structural Equation Modeling

2- Goodness of Fit Index

3- Comparative Fit Index

4- Normed Fit Index

5- Tucker-Lewis Index

6- Root Mean Square Error of Approximation
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