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SteelSlah

SemifinishedSteelSlabproducts

Thick 160240 mm. Wmax1600 mm.
L:max11500 mm.
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SteelPlateMechanicallestSample
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TR I o R 225 mm
— . Y —
1 25 mm .
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L 200 mm -

Approx. 212,5 mm

E
|

a = thickness of material
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‘ L, =70mm ‘

Lo = approx. 77mm

-

NOTE: For nodular cast iron and materials with a specified
elongation less than 10%, A 2 20 mm

Figure 2.2.1 Test specimen dimensions for forgings and castings - |
Longitudinal

N
r
T~

0
L/

.
d
£

Tangential

Figure 5.3.1 Directions and positions of test specimens
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deformation
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Gauge length
(a) at failure

Original diameter d
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Reduction in Diameter at failure
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funl strain ~stress curve
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Figure 2.2.5 Test specimen dimensions for pipes and tubes - |
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Figure 2.2.6 Test specimen dimensions for pipes and tubes - Il
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d =20 mm

R =z 25 mm

Figure 2.2.7 Test specimen dimensions for grey iron castings -

K = 25 mm

-k_ \

V—
'

d = 20 mm
: \L

L. = 55 mm (parallel)
[ |

Figure 2.2.8 Test specimen dimensions for grey iron castings - |l
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Figure 4.1  Deposited metal test assembly Figure 2.2.9 Test specimen for deposited weld metal tensile
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aperox. 100 mm

Figure 9.1.1 Keeal block type test sampla

Pervane dl kNm Copper Alloy test numunesi.



Table 7.2.2 Type B (Double T-type) test samples

Dimension Standard sampls,
mm
L 25
v a0
x Al
¥ 100
= T suit testing machims
H Spproximatshy 5
¥ =

- ‘IA

Table 7.2.2 Type O (Y-type) test samples
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To suit testing machine
Approximately &
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Table 7.3.2 Type B (Double U-type) test samples
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BendTest. GteelPlateor Bar)

——— o

Max.D=3 x a
Key: Min.I=D + 2a
a = Diameter or thickness of the test piece
D = Diameter of the mandrel
L = Length of the test piece

I = Distance between supports
a = Angle of the bend



55 mm dia

65 mm
10 mm
2/ mm o -

- . omm
70 mm i 25 mm § rad
[ l\‘ { rad dig. \
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2 mm 30 mm 50 mm Q5 mm

LEEE
1ES mm

Figure 9.2.1 5and cast test bars for long freezing range alloys

Valf, pompa vs. kum dl kNm Copper Alloy test numunesi,
(Bronz d°k¢mde test numunesinin toklI
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notch

Lateral —
contraction

N———

nonlateral expansion a + b = lateral expansion
brittle fracture ductile fracture
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BendTest. GteelPlateor Bay
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DropWeight(Pellin) ImpactTest.
YFeYyIFE1tfP {I OPY ﬁrNbSW1PNJ

Standard
hammer

Wald—-..\
/Q Machined notch @
Brittle weald
Suppart deposit Support
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Spectrometer(Kimyasal Analiz)

Carbon(C),Silicon(Si),ManganesgMn), Sulfur(S),PhosphorugP),
Chrome(Ci), Molybdenum(Mo), Nickel(Ni), Copper(Cu, Niobiumetc.
aStult YIFIfTSYStSNAY {(AYel &art @&l

Malzemenin Argoimert Gask f G BF1RIAZtimonyElektrodile
noktasal

Vi

MR
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Steel sample

U Electrode



Sertlik Hardnes$ TestMachine

BrinellHardneséHB), RockweIC(H RCRockweIB(H RB)VickergHV).
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ROLLED STEEL PLATES, STRIP, SECTIONS AND BAI
DSYA [[T OPX d& ( Rrbfifer,|  ve Lamakzi d.

1- NORMAL STRENGTH STEELS FOR SHIP

2- HIGHER STRENGTH STEELS FOR SHIP

3- STEELS FOR BOILERS AND PRESSURE VESSELS

4- STEELS FOR MACHINERY FABRICATIONS

5>- FERRITIC STEELS FOR LOW TEMPERATURE SERVICE

6- AUSTENITIC AND DUPLEX STAINLESS STEELS

/- PLATES WITH SPECIFIED THROUGH THICKNESS PROPEF

8- BARS FOR WELDED CHAIN CABLES

9- HIGH STRENGTH QUENCHED AND TEMPERED STEELS F
WELDED STRUCTURES
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Table 6

Mechanical properties for normal strength steels

Vield Impact Test
. Tensile )
Strength | o~ | Elongation Average Impact Energy (J)
Grade | ReH | (565 VS0) TTESt min
; 2 emp. .
(N2 | ey | A (%) |G t < 50 50 < 1< 70 70 <1< 100
min ) . o - - . .
Long® | Trans® | Long® | Trans® | Long® | Trans®
A +20 - - 3460 | 241G | 416 | 276
B 235 400/520 @ 0 27 @ 20 @ 34 24 41 27
D M -20 27 20 34 24 41 27
E -40 27 20 34 24 41 27
Table 7 Mechanical properties for higher strength steels
Yield Impact Test
. Tensile ; A I tE J
Strength Strength | Elongation verage Impact Energy (J)
Grade | ReH ng (5.65 /So) TTef't min
(Nmm?) | e | As (%) o t < 50 50 <t <70 70 <t <100
min Long® | Trans® | Long® | Trans® | Long® | Trans'®
A32 0 31 @ 22 (3) 38 26 46 31
D32 215 440/570 0o () -20 31 22 38 26 46 31
E32 T -40 31 22 38 26 46 31
F32 -60 31 22 38 26 46 31
A36 0 34 @) 24 ) 41 27 50 34
D36 - 400/630 01 () -20 34 24 41 27 50 34
E36 o o -40 34 24 41 27 50 34
F36 -60 34 24 41 27 50 34
A40 0 39 26 46 31 55 37
D40 200 £10/660 00 -20 39 26 46 31 55 37
E40 o ' -40 39 26 46 31 55 37
F40 -60 39 26 46 31 55 37
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Table 3.3.2 Chemical composition

Grades AH, DH, EH FH
Carbon % max. 0,18 0,16
Manganese % 0,9 - 1,60 (see Note 1) 09-160
Silicon % max. 0,50 0,50
FPhosphorus % max. 0,035 0,025
Sulphur % max. 0,035 0,025

Table 3.3.4 Carbon equivalent requirements for higher tensile strength steels up to 100 mm in thickness when supplied in the
T™M condition (T hermoMechanicalControlProcessRollingsteelPlatg

Carbon Equivalent, max. (%)
(Grades
t=50 20 <t<100
AH 275 DH 275 EH 275 FH 275 0,36 0,38
AH 32 DH 32 EH 32 FH 3z 0,36 0,38
AH 36 DH 38 EH 36 FH 36 0,38 0,40
AH 40 DH 40 EH 40 FH 40 0,40 0,42
EH 47 Mot applicable (see Table 3.3.1 Maximum 0,49
thickness limits)
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Steels for boilers and pressure vessels

Table 3.4.3 Mechanical properties for acceptance purposes: carbon and carbon-manganese steels - As-rolled

YET Y

Bongation
Grade of Thickness vield ztrri:s ensle on

ol - M/mim= strength EEE 5 O

o OO i

minimum N/mime R
minirmum

360 AR =d4(] 180 360480 24
410 AR =40 215 A410-530 22
460 AR =4(] 240 460-580 21

Table 3.4.4 Mechanical properties for acceptance purposes: carbon and carbon-manganese steels - Normalised or normalised

rolled
Thickness mm (see igdd stress N/mm? Elongation on 5,65 /s _ %
Grade of steal - Tensile strength M/mm? ¥
MNote) rinimm minimum
=3=16 205 26
360 >16=40 185 360 — 480 26
=40=53 185 25

Table 3.4.6 Mechanical properties for design purposes (see 4.7.1) : carbon and carbon-manganese steels - As-rolled

Design temperature *C (see Note)
Grade of steel Thi';krfm 50 100 150 200 250 300 350
Mominal minimum lower vield or 0,2% proof stress N/mm2
360 AR =40 154 153 152 145 128 108 102
410 AR =40 186 183 181 174 155 134 127
460 AR =40 218 213 210 203 182 161 153
Mote Maximum permissible design temperature is 350°C
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CORTENSteelPlates

ChemicalComposition  #—
C (max 0.12%), Si (0-25%5%), 7!
Mn (0.20.5%), P (0.00.15%), i}
S (max 0.03%), Cr (a135%).
Ni (max 0.65%), Cu (02565
MechanicaProperties
Yield strength 355MPa,
Tensile strengtiv70-630Mpa,,
Elognationmin.% 22



https://www.corten-a-b.com/products-con/
https://www.corten-a-b.com/products-con/
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Hydrogen Composite Tank

Vacuum Cryogenic Cylinder Tanks for Fuel
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PASSIVATION OF STAINLESS STEELS

t VYI I 4S5t Rakivasydna y |
tléflyvll @St AlX ISYStRS B5SYANISZTHE
FEFOPYRPNI tFathyYrl @SEA1Z 12NRlé2y
21a4A2SyS 6KIFI@L0O YIFENYzZ {1FfRPEPYRIZT &N
12NXz2 Yy Ay OS 06ANJ | NPY Paitagyanih WIAD T k{] H &
| 1% PAP 3IAANRAAA &Nl SBRS{TA asSNpSadad 58S
21 aAid TALY GFrol 1 aPyP I NI PRIBEbydsbnOidy
lLFeylF1l ol ft DgePénteh G it GSEGA & LIPE PNI
M/E Expansmn]omtlan yF @ y [Pasiagyor | LIPt XleR € I & f |

ru FYE ySGAOSAA @b y3aPy
PIE

8t yIPOP 3
StA L!/{ ¢t

f 0
kha’uSSasnedenlyle zehirleneMakinat SNAR 2 Yy S




L O N
T 3 ©
L=
Q=
40}
gw >
D
558 5
os® 0O
=8 -
— O O
o -
n IO O
0D
C.._nIuB c—1
<<
o

Plate Heat Exchangess




(FWG)Freshwater Generator(Evaporatoy
{A40SYRS Pa Fhediingtogliaghusiatd & Ry &
Tltanyum sac olaplatecooletiheater‘l dzt f | YPf PY
RIFKEF FT @&@SNJ 11 LX I NEX °[NoeN‘1
5SYAT {dzl dz 6ANRLAYAYA (GSYA

Not:C2 DQRSNBY FS1aArAeézy NyAGSt SNRA oOVYf
iyonizasyoi, pHayarlama ve yeniden swormalizeF A f 4§ NBf SNRA A
C2DY {I'FT &adz 20dz1 f I NRIF oN&éNYS&A S



Castink 51 1 NY SO A Gf SNJ

Ydzy {1 I f P o9andRdidéd\C¥sENg,0
J F y 0 NRA T NGE@ntriugalChisting, o
t+ NB&a 5 HPMetdl InjeciionMoulding),
{ SN} YA ] CBramicdNordEd Casting,
{4 NNB | f ACostihiGusCasting,



~ Yolluk agz
(Havsa) ) Parc¢a kesili

/
f

/ ~Magca

/ /
/ /
!/

—~ Besleyici

Uslt derece

Dusey yolluk Ayuma

- yUZey

Yatay yolluk
Derece
Kalip

— All derece

YdzY 1| f P Sanddlddd Gagting o



Holding
Furnace

Horizontal

Spinnig Die \
el

Molten

l Metal Pilot Ladle

{FYOINRTFTN2 RI {NY RA]SES
(CentrifugalCastingHorizontal Vertica)



| | & DiNGlafiSterntubed | { | ¢

Y20y @&l Gl P @S
{FYINRFNS RI 1INY
YSUFtA RI 1T NfYNOS
el LIRerddstned | NBE A O f

CentrifugaR | { NY
Sterntube@ I O I €P
Yatak Babbitt) Metal: 90%Sn
7% 7Zn,3% Cu al y i N
RI {TNYRS wt az
1+Hf POPY (FflI @&
Isteyen konudur.




Movable

die haif Fixed die half
- - n
Cavity _
Ram ‘[‘Z“‘ ~ ™
Shot chamber X a

High pressure die casting |

High Pressure Metal InjectioMoulding,
(Brass Zing Al)



Mold to make pattern

1. Injection wax or
plastic pattern
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1- CASTINGS FOR SHIP AND OTHER STRUCTURAL APPLICAT
2- CASTINGS FOR MACHINERY CONSTRUCTION

3- CASTINGS FOR CRANKSHAFTS

4- CASTINGS FOR PROPELLERS

5- CASTINGS FOR BOILERS, PRESSURE VESSELS AYS HHMN
6- FERRITIC STEEL CASTINGS FOR LOW TEMPERATURE SEF
/- STAINLESS STEEL CASTINGS

8- STEEL CASTINGS FOR CONTAINER CORNER FITTINGS
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Table 4.1.1 Chemical composition

Ciuslity grade Mormsa Epe=cial
(== Mote 3
Ciarbon 0.23% max 0. 23% max
Silicon 0.60% max 0U60% max
Memgsnesa 0,70 — 1,60%, 0,70 - 1,60%
Sulphur 0,040 % max. 0,085% max.
Phospionues 0,00 % max. 0,035%, mas.

Table 4.3.1 Mechanical properties for acceptance purposes: carbon and carbon-manganese steel castings for machinery

construction
Tensile strength N/mm? Ve st.re.ss N/mm Eh?;—g ilt - gn 262 Reduct _Drj of area 3%
minimum \/So %6 minimum -
400 - 550 200 25 AD
440 - 590 220 22 10
480 - 630 240 20 o7
520 -670 260 18 o5
560 - 710 300 15 20
600 — 750 320 13 20

al TAYS RI {NYNYRS aS{ily)J
51 T NYNY 3ISYA Carboyeguivadlenty S
I & y lweldabBilityb JP& I BIRE X INE RR P NJ
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SteelCastingdor machineryconstructionand Crankshafts
chemicalanalaysis

Carbon0,40%max® oYl eyl 1 el 1l
Silicon0,60%max
Manganesd),50-1,60%
Sulphur0,040%max
Phosphoru®,040%max
Residuaklements
Copper0,30%max
Chromium0,30%max
Nickel0,40%max
MolybdenumO,15%max
Total 0,80%max

4StAl al {AYS @3S YNI vy I Fd 5



SteelCastingdor machineryconstructionand Crankshaftsnechanicatests.

Table 4.4.1 Mechanical properties for acceptance purposes: carbon - manganese steel castings for crankshafis

Chanpy V-notch impact
Tensile strength ! itllftriﬁ Elongation on 5"551,"1‘5-:1 H Reduction of ames teats a'.-'ajlge anengy
N/mm? ""il:'ui"T..r" MminEmum % minImum i
[zee NotE)
400 - 550 20 28 45 32
0 - 580 22 26 45 28
50 - 630 240 24 A0 oE
520 -&670 260 22 40 20
50 - T00 275 20 35 ]
Mote Impact tests are to be made at ambient temperaturs.

Where the carbon eguivalent of the steel, given by

Mn , r+Mo+V , Ni+Cu
6 3 15

48t A1 12yaidNNlarez2y allAyS @8

C+ exceeds(, 6opercent.



Figure 4.4.3 Areas of semi-built crankthrows to which weld repairs are not permitted
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1- FORGINGS FOR SHIP AND OTHER STRUCTURAL APPLICA
2- FORGINGS FOR SHAFTING AND MACHINERY

3- FORGINGS FOR CRANKSHAFTS

4- FORGINGS FOR GEARING

5- FORGINGS FOR TURBINES

6- FORGINGS FOR BOILERS, PRESSURE VESSELS ANS PHRMI
/- FERRITIC STEEL FORGINGS FOR LOW TEMPERATURE SE
8- STAINLESS STEEL FORGINGS
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SteelforgingsChemicalkcompositionof rudder stocks pintles, etc.

Table 1 Chemical composition limits ¥ for hull steel forgings ©

. \ . Total
' 4 4 4 4
Steel type C 31 Mn P S Cr Mo Ni Cu residuals
C.CMn | 02329 | 045 ?23 0035 | 0035 | 030 | 015 | 040 | 030 0.85
Alloy 5 0.45 ) 0.035 | 0.035 ) 9 7 0.30 -

. Composition in percentage mass by mass maximum ualess shown as a range.
I The carbon content may be increased above this level provided that the carbon equivalent (Ceq) is not more than

0.41%, calculated vsing the following formmula:
Mn Cr+Mo+V Ni+Cu o
ettt %)
The carbon content of C and C-Mn steel forgings not intended for welded construction may be 0.65 maximum.

Ceq=C+

¥ Elements are considered as residual elements.
) Specification is to be submitted for approval.
9 Budder stocks and pintles should be of weldable quality.




Steelforgings RudderStocks Pintles

(NDT)Non-destructive
examinationof Rudderstocks
Surface inspectionsvisual
examination andMPI)
Magneticparticle testing,

[ L: length of the tapered porticn

(a Typ=A

3 x shaft dia.

NOTE
Welded araas are to be treatad as Zona |
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RudderStocks PintlesMechanicalTest.

Table 3 Mechanical properties for hull steel forgings

Steel type Tensile | Yield stress Elengation Eeduction of area Charpy V-notch
strength U Femin. A5 min, Z min. impact test”
Emmin. N/mm* Y %o
N/mm* Long. Tang. Long. | Tang. Test Minimum
temperature dvVerage
(*C) energy (1)
Long. | Tang.
400 200 26 19 50 33
440 220 24 18 30 33
c 480 240 22 16 45 30
C_“_’;‘iﬂ 520 260 21 15 45 30
560 280 20 14 40 27 0 27 18
600 300 18 13 40 27
550 350 20 14 50 35
Alloy 600 400 18 13 50 35
650 450 17 12 50 35
1) The following ranges for tensile strength may be additionally specified:
specified minimum tensile strength: < 600N/mm? = 600 N/mm?2
tensile strength range: 120 N/mm?2 130 N/mm?

2) Special consideration may be given to alternative requirements for Charpy V-notch test, depending
on design and application, and subject to agreement by Society.




Table 4 Mechanical properties for machinery steel forgings

Elonsaton Saduction

e Champy V-acrcs

Tensils et cereed a; Z u:liu:n imypact test !

Steeliype | ToE™ U | B min Hardness™ —

- e (Beinall Test —
W - AVErage
Long. | Tanz | Long. | Tanz B=0 i e gci gk =] enerzy (T)
)
Long. | Tanz
404 204 2 19 5 is 110-150
240 220 24 18 5 is 125-160
480 2440 22 16 45 30 135-175
520 250 21 15 45 30 150-185
a‘::Ld 560 280 20 14 4 27 1G-2000
G000 304 18 13 4 27 175-215
C-Mim
G40 320 17 12 40 27 185-230
480 3440 16 12 35 24 20e0-240 ATS a7 12

720 340 5 11 35 24 210-250
760 380 14 10 35 24 225-2465
G000 3450 18 14 S is 175-215
7040 420 16 12 45 30 205-245
200 480 14 10 4 27 235-275
Alley Q00 G350 15 o 40 27 260-320
1000 T 12 g 35 24 20-3G55
11040 770 11 7T 35 24 320-385

Machinery SteelForgingMechanicalTest.
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Forgings for shafting and machinery

Chemicaktomposition

The chemical composition of ladle samples for carbon and
carbonmanganese steels is to comply with the following
overalllimits:

Carbon0,65%max

Silicon0,45%max

Manganesé,30 1,50%

Sulphur0,035%max

Phosphoru®,035%max

Residuaklements

Copper0,30%max

Chromium0,30%imax

Molybdenum0,15%max

Nickel0,40%max

Total 0,85%max



Table 5.3.1 Mechanical properties for acceptance purposes: carbon and carbon-manganese steel forgings for machinery and
shafting

Tenaie strength Nmm? Yiekd stress Elengation on Reduction of ares
N/mme 5 E-EIII.'E; min % min. %

Lang. Tamg. Lomg. Tanig
360 - 450 180 2B 20 50 K
400 - 520 200 26 19 50 35
440 - 50 220 24 18 50 &
470 - 580 235 23 i7 45 K
480 - 60O hT: | 240 22 16 I 20
520 - 640 260 H 15 45 a0
S60 - 630 250 20 4 40 a7
600 - 750 300 15 13 40 27
640 - 720 320 7 12 40 27
680 - 830 30 1 12 35 24




Table 5.4.2 Mechanical properties for acceptance purposes: alloy steel forgings for crankshafis - Normalized and tempered

Tensile sfremgth | Yield stress Elongation on
Wimim® r-..l."'nrn? GBS \,'ED % s
MR Mmirimum Cirinel
Lomg. Tang.
600 — &0 330 18 14 [175-215
650 - 800 355 i7 13 | 180- 235
700 - 850 380 16 12 |205-245
750 - B00 405 15 11 [215-2860
800 - 850 430 14 10 [235-275
Intermediate vaiues may be obtsined by interpodation.

Table 5.4.3 Mechanical properties for acceptance purposes: alloy steel forgings for crankshafis - Quenched and tempered

Tenzile Yield streszs | Bongation on 5,65 \.‘3; Hamdrness
atrangth Mmm? % mminiTLm Bringl
mim? MU
Long. Tang.
G00-T50 420 i8 14 175-215
650-500 450 ir 13 180-235
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Mechanicalproperties of Steelforging Main PropulsionShafting

Table 4 Mechanical properties for machinery steel forgings

Elongation Reduction
4 ;r_l.u of ares Charpy V-notch
mi ) - el b A
Tensils — a5 Z q:uu:n. impact test
strength ' | ) - Hardness"
Steel ope - F-min . s
Famin. | o (Brinell) Minimum
Wmm’ SR Test average
Long. | Tanz | Long. | Tang WIPETAMTE | o arey (T)
(°C)
Long. | Tang
404 2040 26 19 50 15 110-150
440 220 24 18 5 15 125-160
480 240 22 14 45 30 135-175
c 520 260 21 15 45 30 150-185
and 560 280 20 14 40 X7 160-200
G0 3040 18 13 40 X7 175-215
C-Mn
G40 320 17 12 40 X7 185-230
&80 340 14 12 35 24 200-240
= — 1 = = - AT 27 | 18

720 360 13 11 35 24 210-250
760 380 14 10 35 4 125-265
G0 360 18 14 S5 i5 175-215
700 420 14 12 45 30 205245
B0 480 14 10 40 7 235-275
: S 430 13 ] 40 7 260-320
10400 700 12 B 35 24 200-365
1100 770 11 f) 35 4 320-385
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Figure 5.5.1 Test positions for forgings for gearing

Test position B (tangential)
i i
b |

b ] — — — — — 9

CONNEIINNE

Figure 5.5.2 Test position B
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Table 552 Mechanical properties for acceptance purposes: alloy steel gear wheel and rim forgings - Normalised and

tempered
Tansle strengih MAmm= "iekd siress WAmnF | Elongalion on & 56 5o % MU | Haroness Brined
TN
Rim= iz
BO0 — TED 330 18 6 176 - 216
B50 — 00 356 17 16 190 - 235
700 - 86D 340 18 14 D06 — 246
750 — 8O0 406 5 3 215 — 260
800 - 860 430 14 12 235 - 276
B850 — 1000 455 13 1 245 - 200
Inb=rmectats valles may be obianed by nterpolation.

Table 553 Mechanical properties for acceptance purpaoses: alloy steel gear forgings - Cuenched and tempered

Tansle strength MAmm? ek stress MAmme flongation on &56 -,-'E % minimum | Hardnass Srineld
ioes Notes 1 and 2 PN
{588 Note 2} A B C
600 - TED 420 18 16 14 176 - 216
650 —800 4E0 17 15 13 190 - 236
700 -850 430 16 14 12 206 - 245
TEQ — B00 530 16 13 11 215 - 260
800 - 850 &0 14 12 10 235 - IT6
850 — 1000 B4 13 11 = 245 — 290
800 - 1060 EL0 13 11 g 280 - 310
850 — 1100 TEQ 12 10 a 275 — 330
1000 — 1160 810 12 10 a 230 - 340
1060 — 1200 a7 11 = 7 310 - 365
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Table 4.8.1 Chemical composition of stainless steel castings

Type of Chemical composstion %
el c 5 N 5 P Cr Ma Ni Others
Austentic
3041 0,03 80120
304 0,08 8,0-120
316 0,03 2.0-30 d,0-13.0
316 0,08 2.0-30 g,0-13.0

0,20-1,5 0,50-2,0 0,040 i7,0-21,0
3T 0,08 3.0-4.0 8,0-12.0
347 0,06 ]
(s Note d,0-1210 =8xGC
] =080
Chuplax

~

tFatlryyYFT 4SS RARIONBI PNYI &P
Kimyasal analizi.
a [LowCarbonSS




Table 4.8.2 Mechanical properties for acceptance purposes: austenitic stainless steel castings

Type of stes Tenzile siremgth {,0% proof stress | Elongation an Reducticn of amea Charpy V-nofch impact iest
N/mm? minmum | Nfmm? minimum | 565 /5 % % minimum -
Vo Test temperature | Awerage energy J
minimum Sy miriTT
Austeniic
304L 430 215
26 40 -186 4
3 480 220
316L 430 215
318 480 220 2B 40 -186 41
3T 4580 240
7 4580 215 22 35 -186 41
Cuupliax
LIMS J 52205 [zee . _
) &0l 420 20 35 0 4
Mote)
Mote The grade UNG J 32205 is the cast equivalent of UNE 5 31805,

~
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STEEL PIPES AND TUBES ,\
SA1TAOfA . 2 NBRuralBAQA®EMAT02 19

1- SEAMLESS PRESSURE PIPES

2- WELDED PRESSURE PIPES

3- FERRITIC STEEL PRESSURE PIPES FOR LOW TEMPERAT
SERVICE

4- STAINLESS STEEL PRESSURE PIPES
SECTION 6 BOILER AND SUPERHEATER TUBES



Table 6.2.4 Mechanical properties for desien purposes: sexmless pressure pipes

MNominal minimum kower yisld or 0,2% proof strees Mmm?

Type of stesl Grads Tempsrature °C
50 100 150 200 250 300 350 400 450 500 550 GO0
30 | 172 168 158 147 1% 10 0 W 0 88 & - - -
0 | e 1aT 178 185 145 12 1M1 | wor - — -
Camonandesbon- | oo | 217 20 190 188 170 148 137 1M 1 - - —
Manganese
a0 | 241 2M 23 2 18 7T 162 158 186 - 0 — —
a0 | 256 w9 2 om0 1@ 47T 1A M - — -
\Crl oMo A0 | 254 240 2300 200 MO0 183 168 164 1B 156 151 —
/. CriMe a0 | 121 8 8@ @2 s & 0 07T8 T2 B9 BB B4 B2
[zee
Mote
I:I
a0 | %8 281 283 245 23 2 224 M8 D05 189 {67 145
|2es
2
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Table 6.2.1 Chemical composition of seamless pressare pipes

Meth Chemical composition of ledle samiples %
od
F o c-
Type of stesl “':_ﬁ o P
= - - i Mn Residual elements
e = max. | max
idat
an
Sam 0 40—
320 20,16 - 0,050 | 0,050
- 0,70
kiled Mi 0,30 max.
w0 | o | 017 | 038 |2 | 0p4s | 00as Gr 0,25 max
wiliad DAL
-_pat::r and oan Ko O 10 max
carnon- 410 =021 | =035 . 0,045 | 0U045
mMangansse =
- Cu 0,30 ma.
Kilke 0,80— “
460 q =022 | =035 ) 0,045 | 0,045
Total 0,70 e
0.80—
420 =023 | =035 _ 0,045 | 0,045
- - 1,50
i Cr W Cu En W A
Hille | 0,10- | 0,10 - | 0.40—
Cort il 440 : : 0,04 40| Qg i N AL o o s
1Grtiahto 44 d 015 035 070 0,040 ( 0 0,30 0,70- | D 45— 025 0,03 _ 0020
e 1,10 0,65 max Mmas. -

SA1TAOAA]l 4SSt A1l SédmlessBessulePip®y cef
YAYél alrf @&l LJP RSESNI



Table 6.3.1 Chemical composifion of welded pressore pipes

Type of Grade | Method Chemical composition of ladie samples %
steal al
deowdat G Si hWn S max. | Fmax. Residual elements
ayl
Carton | Y 0,30 e | e i 0,30 e,
and 321 mathod 0,16 0,70 0050 | 0,050
caroon- o= e
. 0,40~ Cr 0,25 msx.
manganes | 360 | Mo 0 A7 0,35 II o 0045 | 0,045
. )
Hillec Wo 0,10 max
. ~ |:|I.';|:_
410 =10,2 0,35 20 0045 | 0,045
' o 10,30 ez,
080 _
A6{] =10,22 0,35 a0 0045 | 0,045 ntal 0,70 max.

YIE&YE S
YAYel al f
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@ LJP RSESNI



Table 6.3.2 Mechanical properties for acceptance purposes: welded pressure pipes

, . Yigld siress Tnslestrengh  Elongation on 5,65 Fatening e
Type of steal Grade N2 N2 uﬁ 0, minimum n:m;'.a'n
Carbon and carbon- a0 195 320 - 440 25 0,10
T 0 245 30 - 480 24 0,10
410 23 410- 530 2 0,08
&0 265 460 - 580 21 007
|Cr'/zMo 440 275 440 - 580 22 007

YI &yl | tWeldedPigedldz 6
aS1TlFIyA]l ¢Said RSESNI S
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Table 2.3.1 Chemical composition of principal elements only

Deaignation Chemical compoaition %

Cu As P Fa Fb Mi Al [y Zn
Copper-phoaphomns 80,85 — 0,013 - - — — — —
decxidised—mon- min. 0,080
arsanical
Copper-phoaphorns 98,2 min.  0,30-0,50 0,013 — — — — — —
decxidised-arsenical 0,050
Aluminium brass fEO-ra0 00200 — 0,06 mex. 007 max. — | 525 — Semainder
Q010 Copper-nickel- Remands — — 1.0-2.0 — 8,0-11,0 — 0510 —
ron (see Mote) r
70030 Copper-nickel- Remainds — — 040 - 20-330 — 0515 —
ron (zes Mote) r 1,00
NOTE

here the purchaser specifies that the product s intended for subsequent welding applications, the following imis wil apply:

7n
Pt
F

0,509 man g 0,02%

0,02% meo c MEn

0,02% man 005%
M

.1 PNJ Brdss @ RYA P NPy

Kimyasal analizi.




Table 9.3.2 Mechanical properties for acceptance purposes

) . . Elengation an ) . Crain size mim
L 0,2% proof stresa Tensile strength REs B0, Drrift exparsion . .
Ceeaignation o L ol o’ , Maximim (5es
N/mm* minimum  N‘mm* minimum . fexst % minimum y
minimum Nat]
Copper-phosphorus deoxidised-non- - 9910 - 0
. L = = —
arsenical
Copper-phosphorus deoxidised- - 090 - 0
. I = | -
arsenical
Aluminium brass 125 320 & a0 0,045
8010 Copper-nickel-ion 100 270 30 a0 0,045
70/30 Copper-nickel-iron 120 360 i a0 0,045
Mote Whan a maxmum grain sze i specified, the structure i to be completely re-crystalised. The manufacturer = o guarantes the grain size,
but testing of each batch will not be required.
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Table 6.6.1 Mechanical properties for acceptance purposes: boller and superheater tubes

Type of stedd | Grade Yield strees | Tensle Elomgation |Fattening | Bend test Crift expanding and flanging test
N/mm? strength an 5,65 '|,"E= test dismeter of | minimum % increase in outsade dismeter
N/mim? R constant G | former ff =
" % minimum [ 20EE e Aatin Insidediamater
thickniess] Dutridediameter
0,6 =0,6=0.8 =08
320 185 320440 25 0,10 12 15 19
Cabonand | 3¢y 215 | 360480 24 0,10 12 i5 19
carban- N B 4
manganase 410 235 4410-530 22 0,08 10 12 ]
460 265 460580 3 0,07 8 10 5
\Cr! JoMao 440 275 440580 22 0,07 4 8 10 ]

Kazan veSuperheaterA ceA y RATAO&AT @SfA] @S
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