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YUKSEK MUKAVEMETLI CELIKLERIN URETIMI VE
SINIFLANDIRILMASI

Alt Basliklar:

Genel tanim, yapi celikleri ile benzerlik ve farklari
*YUksek mukavemetli celiketUsleri
«Standartlar bazindasgraplarii siniflandiriimasi
EN, ISO ve ASTMsstandartlarindan ornekler
*Baslica gruplariq Uretigh kosullari
N ve TM(celikleri farki, DP, TRIP, TWIP, M ...
celiklgfi
*Son sOzi “birease study”: Asiri kaynak tamirinin
sonuclari: hiemikro yapi inceleme calismasi.
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Celiklerde Mukavemet Artirma Yontemleri:

Celiklerdeki mukavemet artirma yontemleri dislokasyon
hareketini az ya da ¢ok Olgekte azaltmaya yonelik onlemlerden
olusmaktadir:

*Soguk deformasyon

*COkeltilerle sertlestimme

Katl cozelti olusturma (alasimlama)

*Denge disi kristalyaphdontusumui (Martensit)
*Tane kuculimeqtane sinin miktarinin artinimasi)
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Celigin rekristalizasyon sicaklig
altinda plastik deforme edilerek
mukavemetinin artinimasi.

Bu esnada, dislokasyon
yogunlugu artmakta ve
dislokasyonlar tape siirdarrgioi
engeller dnunde‘sikismaktadir.

Daha fazla defoamasyon icin
daha yUksek kuvvetler gerekir.
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Kristal yapi igenisinde ¢cokelen m

parcaciklar, dislokasyon hareketini I I
onleyen engeller olarak gorev yapmaktadrr.

Burada, gokeltilerin buyUkiGiguwe dagiimi mukavemet artisi
Uzennde onemli rol oynar.

YUksek mukavemetirgeliklerde bu cokeltilen olusturmak Uizere
Ti,Nb, V, ... gibi glerméntier kullanilir. Cokeltiler, nitrir ve/veya
karbonitrUr fomawpda olusturulur. Bunlar ayni zamanda
reknstalizasyon prosesi esnasinda tane yapisinin incelmesini
saglar.
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28 e
Kristal yapidaki atom boyutundap ‘**’

daha blyUk metal atomiari
lle elde edilebilir.

Kristal yapi elastik gerime altindadir. Bu sayede dislokasyon
hareketi onemili GICUde azaltilabilir.

Omek: Ni ile alaSimtandima.
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LOWER CRITICIAL TEMPERATURE

Klasik su verme prosesi. A

Celik, ostenit yapidan kritik
soguma hizindan daha yuksek
bir hizda sogutulur.

Bu esnada karbon difizyonu

AUSTENITE
+BAINITE

TEMPERATURE (°F)

baskilandigindansdenge yapisi
saglanamaz.

Mikro ve makro@lizéyde ic gerimeler altinda kalan bir yapi
elde edilr.
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) {’7 x") {

Tane sinirian o piane. 2O KO QO'S 200
Dislokasyon hareketini e el »
Sinifayan bariyerierdir. Q QO

C'xrain-A‘ =

KUcuk tane boyutiari, buhareketi onleme konusunda daha
etkin oldugundan yukseK'mukavemet saglamaktadrr.

k
Hall-Petch depklemi: o, =00+ —

vd

A

GSI SLV

Bilgi



https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYoZzrwOTQAhVFbxQKHbGyB2AQjRwIBw&url=http://www.slideshare.net/ainzaki95/ch071-43011076&bvm=bv.141320020,bs.2,d.bGg&psig=AFQjCNHaBZiPLS62z_BEqFCiFllHJT7D_A&ust=1481283394956435

Akma sinin 350 N/mm? (izerinde olan
Ince taneli veya 6zel kalite eliklerdir.

CEN ISO/TR 15608 kapsamindait.3, 2.1, 2.2, 3.1, 3.2ve 3.3
alt gruplarinda yer alifar

veya

ASTM standarfi@nnda HSLA celiklen olarak karsimiza
clkmaktadinas,Omegin A242, A572, A588, AG06, AG07, A618,

AG33, ..... A871
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Yapi Gelikleri — ince Taneli (N)

Kimyasal analiz: %: C < 0,25; Si < 0,60; Mn < 1,70; Mo <0,70; S < 0,045; P < 0,045;

Cu <0,40; Ni<0,5b; Cr<0,3; Nb <0,05; V<0,12; Ti < 0,05

Belirtilen minimum akma siniri Ren > 360 N/mm® olan normalize edilmis
ince taneli yapi celikleri

EN 10 025-3
(S460NH)

Yapi Gelikleri — ince Taneli (M)

Belirtilen minimum akma sinirt Rey > 360 N/mm® olan termomekanik haddelenmis ince taneli

yapi gelikleri ve ¢elik dokimler

Belirtilen minimum akma siniri 360 N/mm?” < Ren < 460 N/mm? olan
termomekanik haddelenmis ince taneli yapi celikleri ve celik dékimler

EN 10 025-4
(S275M harig)

Belirtilen minimum akma siniri Rey > 460 N/mm® olan termomekanik
haddelenmis ince taneli yapi ¢elikleri ve ¢elik dokimler

EN 10 025-4
(S500M)

Yap Gelikleri — Ince Taneli (Q)

Belirtilen minimum akma sinirt Ren > 360 N/mm? olan 1slah edilmis ve ¢okelti sertlestirmesi
uygulanmis (paslanmaz celikler hari¢) celikler

Belirtilen minimum akma sinirt 360 N/mm? < Ren < 690 N/mm? olan
Islah edilmis celikler

EN 10 025-6
(S460QL den itibaren)

Belirtilen-minimum akma siniri Ren > 690 N/mm? olan islah edilmis
celikler

EN 10 025-6
(960QL e kadar)

Cokelti sertlestirmesi uygulanmis gelikler (paslanmaz gelikler harig)

EN 10 137-3
(yurtrlukten kalktr)

A

GSI SLV

@ ME Bilgi




EN 10025-3 N - CELIKLERI

EN 10025-3:2004 (D)

Tabelle 3 — Chemische Zusammensetzung nach der Stiickanalyse entsprechend den Festlegungen in Tabelle 2

Bezeichnung
Si Mn P S Nb Al Ti Cr Ni
nach ==
EN 10027-1 nach % % % % % % % % %

und EN 10027-2

CR 10260 ] N -
max. max. max.™ a . min.

S275N 1.0490 0,20 0,035 | 0,030
0,45 bis 1,60 0,015
S275NL 1.0491 0,18 0,030 | 0025

S355N 1.0545 0,22 0,035 0,030
: : 0,85 bis 1,75 ! L 0,015
S355NL 1.0546 0,20 0,030 0,025

S420N 1.8902 0,035 0,030
0,22 X 0,95 bis 1,80 I L 0,015
S420NL 1.8912 : : 0,030 0,025 :

S460N° 1.8901° 0,035 |/0.030
022 ! 0,95 bis 1,80 ! ! 0,015
S460NL* 18903° 0,030" | 0,025

* Far Langerzeugnisse dirfen die Gehalte an P und S um 0,005 % haher sein.
° Fiir den Eisenbahnbau kann ein Schwefelgehalt von max. 0,012 % zum Zeitpunkt der Anfrage und Bestellung vereinbart werden.

Siehe Option 32.

Der Mindestwert fir den Gehalt an Alg- gilt nicht, wenn ausréichende Gehalte an anderen Stickstoff abbindenden Elementen vorhanden sind.
Cu-Gehalte tber 0,45 % kénnen Warmrissigkeit beim Warmumformen verursachen.

W+Nb+Ti < 0,26 % und Mo+Cr < 0,38 %.
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EN 10025-3 N - CELIKLERI

EN 10025-3:2004 (D)

Tabelle 4 — Héchstwerte fiir das Kohlenstoffiquivalent (CEV)
nach der Schmelzenanalyse fiir normalgegliihte Stihle

Kohlenstoffaquivalent
Bezeichnung %, max.
fur Nenndicken in mm

nach
EN 10027-1 nach > 63
und EN 10027-2 =100
CR 10260

S275N* 1.0490°

S27TSNL® | 1.0491°
p— ;
S355N [1.0545°

0,40 0,42

0,43 , 0,45
S355NL* 1.0546°

S420N 1.8902
S420NL 1.8992
S460N 1.8901
460NL 1.8903

T VO CISMenten, die das eelNMussen,
siehe 7.4.3.

0,48 _. 0,52

0,53 I 0,55
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EN 10025-3 N - CELIKLERI

Tabelle 7 — Mindestwerte der Kerbschlagarbeit an Spitzkerb-Querproben fur normalgegliihte Stihle
(sofern bei der Bestellung vereinbart)
Siehe Option 30.

Bezeich Mindestwert der Kerbschlagarbeit in J
ezeichnun,
. bei der Priiftemperaturin °C

nach
EN 10027-1 nach

und EN 10027-2

CR 10260

S275N 1.0490
S35EN 1.0545
S420N 1.8902
S460N 1.8901
S275NL 1.0491
S36ENL 1.0546
S420NL 1.8912
S460NL 1.8803

-10 -20 -30

)
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EN 10025'4 M = CELiKLERi EN 10025-4:2004 (D)

Tabelle 3 — Chemische Zusammensetzung nach der Stiickanalyse entsprechend den Festlegungen in Tabelle 2

Bezeichnung
Si Mn Nb Al Ti Cr Ni Mo Cu
nach

EN 10027-1 nach Yo % % % % % % %
und EN 10027-2
CR 10260

a ab

max. max. max.

S275M 1.8818 160 0,035 | 0,030
S275ML 1.8819 ' 0,030 | 0,025

S355M 1.8823 0,035 | 0,030
0,16° : 1,70
S355ML 1.8834 : 0,030 | 0,025

S420M 1.8825 . 0,035 | 0,030
0,18 : 1,80
S420ML 1.8836 0,030"| 0,025

S460M 1.8827 . 0,035 | 0.030
0,18 1,80
S460ML 1.8838 0,030 | 0,025

T T e 2GS e UUTTETT U1E el I P U S U 0,008 7s TTOTeT Se:
Fir den Eisenbahnbau kann ein Schwefelgehalt von max. 0,012 % zum Zeitpunkt der Anfrage und Bestellung vereinbart werden. Siehe Option 32.
Der Mindestwert fiir den Gehalt an Alys._ gilt nicht, wenn ausreichende Gehalte an anderen Stickstoff abbindenden Elementen vorhanden sind.
Cu-Gehalte Gber 0,45 % kdnnen Warmnssigkeit beim Warmumformen verursachen.

Bei Langerzeugnissen betragt der Kohlenstoffgehalt max. 0,17 % fir Sorte S275 und max. 0,18 % fir Sorte 5355.

Bei Langerzeugnissen aus den Sorten S420 und S460 betragt der Kohlenstoffgehalt max. 0,20 %.
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EN10025-4:20040) EN 10025-4 M - QELiKLERi

Tabelle 4 — Héchstwerte fiir das Kohlenstoffaquivalent (CEV) nach
der Schmelzenanalyse fiir thermomechanisch gewalzte Stihle®

Kohlenstoffaquivalent
Bezeichnung %, max.
fir Nenndicken in mm

nach
EN 10027-1 nach =16 =40 =63 | =120
und EN 100272 | = <40 | =63 | =120 | <150°
CR 10260

S275M 1.8818"
S275ML 1.8819°
S355M 1.8823°
S355ML 1.8834°
S420M 1.8825
S420ML 1.8836

S5460M 1.8827
0,45 0,46 047 . 0,48
S460ML 1.8838 ' '

® Fir die optional bedingte Anhebung von Elementen, die das CEV beein-
flussen, siehe 7.4.3.

0,35 0,38

¥

0,39 _, 0,40 , 045

043 _. 0,46 , 0,47

]

Diese Werte gelten nur fir Langerzeugnisse.

)
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EN 10025-4 M - CELIKLERI

Tabelle 7 — Mindestwerte der Kerbschlagarbeit an Spitzkerb-Querproben
fiir thermomechanisch gewalzte Stihle (sofern bei der Bestellung vereinbart)
Siehe Option 30.

Bezeich Mindestwert der Kerbschlagarbeit in J
ezeichnung
bei der Priiftemperaturin °C

nach
EN 10027-
1
und
CR 10260

5275M 1.8818
S355M 1.8823
S420M 1.8825
S460M 1.8827
S5275ML 1.8819
S5355ML 1.8834
5420ML 1.8836
5460ML 1.8838

nach
EN 10027-2

)
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EN 10025-6 Q - CELIKLERI

Tabelle 3 — Chemische Zusammensetzung nach der Stiickanalyse entsprechend den Festlegungen in Tabelle 2°

c Si Mn P S N B Cr Cu Mo Nb Ni Ti

Gitegruppe % % % % % % % % % % % % %
max. . .| max. | max. .| max. | max. | max

(kein Symbol) 0,030 | 0,017
Alle Sorten | L 022 | 086 | 180 | 0,025 | 0,0124.0,016 |0,0060| 160 | 055 | 0,74 | 007 | 21

L1 0,025 | 0,012

Je nach der Dicke der Erzeugnisse und den Herstellbedingungen kann der Hersteller zur Erzielung der vorgeschriebenen Eigenschaften eines oder mehrere der
Legierungselemente (siehe 7.2.2) bis zu den hier angegebenen Hochstwertendem Stahl zusetzen.

Mindestens eines der kornfeinenden Elemente, zu denen auch Aluminium gehért, muss mit einem Mindestanteil von 0,010 % vorhanden sein. Im Falle von Aluminium gilt
der Mindestwert von 0,010 % fiir das |&sliche Aluminium; dieser Wert gilt auch als erreicht, wenn der Aluminiumgesamtanteil mindestens 0,013 % betrdgt; in Schiedsfallen

007 | 014 | 017

ist der Gehaltan |éslichem Aluminium zu bestimmen.
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EN 10025-6 Q - GELIKLERI

Tabelle 4 — Hochstwerte fiir das Kohlenstoffiquivalent (CEV)
nach der Schmelzenanalyse fiir vergiitete Stihle®

Kohlenstoffaquivalent
Bezeichnung %, max.
fur Nenndicken in mm

nach EN 10027-1 <50 ~50 | 100
und CR 10260 | Mach EN10027-2 <100 | =150

$460Q 1.8908
S460QL 1.8906 I 0,48 0,50
S460QL1 1.8916

S500Q 1.8924
S500QL 1.8909
5500QL1 1.8984

5550Q 1.8804
S550QL 1.8926
S550QL1 1.8986

S5620Q 1.8914
S620QL 1.8927
5620QL1 1.8987

S690Q 1.8931
S690QL 1.8928
S690QL1 1.8988

58900 1.8940
58900L 1.8983 0,72
5890QL1 1.8925

S960Q 1.8941
S960QL 1.8933

a

0,82

Fir die optional bedingte Anhebung von Elemente, die das CEV beeinflussen,
siehe 7.4.3.
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EN 10025-6 Q - GELIKLERI

Tabelle 6 — Mindestwerte der Kerbschlagarbeit an
Spitzkerb-Langsproben fiir vergiitete Stahle

Mindestwerte der Kerbschlagarbeit in J

Bezeichnung bei der Priftemperatur, in °C

nach EN 10027-1
und nach

-20 —40 - 60
CR 10280 EN 10027-2

S4600Q 1.8908
S5000Q 1.8924
55500 1.8904
56200 1.8914
S6900Q 1.8931
S8900Q 1.8940
S9600Q 1.8941

S4600L 1.8906
S5000L 1.8909
55500L 1.8926
56200L 1.8927
S6900L 1.8928
58900L 1.8983
S9600L 1.8933
S46001L1 1.8916
S500QL1 1.6984
S550QL1 1.8986
S6200L1 1.8987

56900QL1 1.6988
S890QL1 1.8925

)
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ASTM HSLA - GELIKLERI

Table 2 Summary of characteristics and intended uses of HSLA steels described in ASTM specifications

ASTM
specification

Title

Alloying
elements™

Available mill forms

Spedal characteristics

Intended uses

A 242

A 572

A 588

() In addition to carbe
made to fine grain practice, and

High-strength low-alloy
structural steel

High-strength low-alloy niobium-
vanadium steels of structural
quality

High-strength low-alloy structural
steel with 345 MPa (50 ksi)
minimum yield point <100 mm
(4 in.) inthickness

Steel sheet and strip, hot-rolled and
cold-rolled, high-strengthlow-
alloy with improved corrosion
resistance

Steel sheet and strip, hot-rolled and
cold-rolled, high strength low-
alloy niobium and/or vanadium

Hot-formed welded and seamless
high-strength low-alloy
structural tubing

Normalized high-strength low-alloy
structural steel

High-strength, low-alloy, hot-rolled
structural vanadium-aluminum-
nitrogen and titanium-
aluminum steels

High-strength low-alloy steel

H-piles and sheet piling

s, and sulfur. A gi

Cr, Cu, N, Ni. Si,

Ti, V. Zr
Nb, V, N

Nb, V, Cr, Ni,
Mo, Cu. 5i.
Ti, Zr

Not specified

Nb, V. N, Cu

Nb, V, 8i, Cu

Nb, V, Cr, Ni,
Mo, Cu. N,
Si

V, AL NUTh, Si

ven grade mayfeontain ¢
ng elements such as niabium, vanadium, t

Plate, bar, and shapes <100 mm
(4in.) in thickness

Plate, bar, shapes, and sheet
piling <150 mm (6 in.)
in thickness

Plate, bar, and shapes <200 mm
(& in.) in thickness

Hot-rolled and cold-rolled sheet
and strip

Hot-rolled and cold-rolled sheet
and strip

Square, rectangular, round dand
special-shape structaral
welded or seamless tubing

Plate, bar, and shapes
<150 mai {6 in.)
in thickness

Plate, normally <16 mm
(3 in.) in thickness

Structural-quality H-piles and
sheet piling

Atmospheric-comasion resistance
four times that of carbon steel
Yield strengths of 290 to
450 MPa (42 to 65 ksi)
i six prades
Atmospheric-comosion resistance
four times that af carbon steel;
nine grades of similar strength

Atmosphene-gorrosion resistance
twice that of carbon steel
(type 2) or fourtimes that
of carbon steel(type 4)
2ric-corrosion resistance
ice that of carbon steel, but only
when copper content is specified:
yield strengths of 310 to 485 MPa
(45 to 70 ksi) in six grades
Three grades of similar yield
strength: may be purchasedwith
atmospheric-cormosion resistance
twice that of carbon steel
Enhanced notch toughness; yield
strengths of 290 to 415 MPa
(42 to 60 ksi) in five grades
Yield strength of 552 MPa (80 ksi)

Corrosion resistance two to three
times greater than that of
carbon steel in the splash
zone of marine structures

Structural members in welded,
belted. or riveted construction

Welded, bolted, or riveted structures,
but mainly bolted or riveted
bridges and buildings

Welded, bolted, or riveted
structures, but primarily welded
bridges and buildings in which
weight savings or added
durability is important

Structural and miscellaneous
purposes for which weight
savings or added durability
is important

Structural and miscellaneous
purposes for which greater
strength or weight savings is
important

General structural purpc included
welded, bolted, or riveted
bridges and buildings

Welded. bolted. or riveted structures
for service at temperatures at or
above —45 °C (50 °F)

] kets, crane booms,
rail cars, and other application
for which weight savings is
important

Dock walls, sea walls. bulkheads,
excavations, and similar
structures exposed to seawater

ut not necessanly all of them; for specified compositional limits, see Table 1. (b) Obtained by producing killed steel,

anium, and zirconium in the composition
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Table 2

(continued)

ASTM

HSLA - CELIKLERI

ASTM
specification

Alloying
elements™

Available mill forms

Special characteristics

Intended uses

A T09,
grade 50
and 50W
ATH4

(a) In addition to carbon, manganese, phe
made to fine grain practice, and with microalloying elements

Structural steel

High-strength low-alloy welded
and seamless steel pipe

Steel sheet and strip, hot-rolled.
high-strength low-alloy
with improved formability

High-strength low-alloy steel with
improved notch toughness

High-strength low-alloy steels
Plate produced by thermomechanical

Cold-formed welded and seamless
high-strength low-alloy
structural tubing with improved
atmospheric-cormosion resistance

High-strength butt-welding fittings
of wrought high-strength
low-alloy steel

High-strength low-alloy steel with
atmospheric corrosion
resistance

V, Nb, N, Cr.
Ni, Mo

V, Ni. Cr, Mo,
Cu, Nb

Nb. W, Cr, Mo, N,

SLTLZr, B

V. Nb

Y. Nb

V, Nb, Cr.
Mo, Ni

Cu, Cr, Ni, 81, V.
Ti, Zr, Nb

Cu, Cr, Ni, Mo,
N, Nb, Tl

V. Nb, Ti, Cu,
Mo, Cr

All structural-shape groups and
plate =100 mm (4 in.) in
thickness

Pipe with nominal pipe size
diameters of 13 to 660 mm
(Vzto 26 in.)

Hot-rolled sheet and strip

Hot-rolled steel plate $65mm
(22 in.) in thickness

Steel sheet in coil form

Plates <100 mm (4 in.}in
thickness

Welded tubingywith, maximum
penphery of 1625 mm (64 in.)
and wall thickness of 16 mm
(0625 in.) or&eamless tubing
with maximum periphery of
810 mm (32 in.) and wall
thickness of 13 mm (0.50 in.)

Normalized or quenched-and-
tempered wrought fittings

As-rolled plate 35 mm (1% in.)
in thickness

Minimum yield Strength of 345 MPa
(50 ksi). Grade 50W is a
weathéring steel

Minimuim yield strengths =345 MPa
(50 ksi) and corrosion resistance
two to four times that of carbon
steel

Improved formability(c) compared to
A606 and AGOT; yield strengths
af 345 to 5500 MPa (50 to
80 ksi) in four grades

Charpy V-notch impact energies
of 4060 J (3045 f.-Ibl) at
—45 °C (=50 °F)

Yields strengths of 450-550 MPa
(6585 ksi)

Yield strengths of 310-345 MPa
(4550 ksi)

Minimum yield strengths
=345 MPa (50 ksi) with
atmospheric-corrosion
resistance twice that of
carbon

Minimum yield strengths
=485 MPa (70 ksi)

Atmospheric-corrosion resistance
four times that of carbon
structural steel

Bridges

Piping

Structural and miscellaneous
applications for which high
strength. weight saving

improved formability, and good
weldability are important

Railway tank cars

Welded layered pressure vessels

Welded pressure vessels

Round, square, or specially shaped
structural tubing for welded,

riveted, or bolted construction
of bridges and buildings

High-pressure gas and oil
transmission lines

Tubular structures and poles

sphorus, and sulfur. A given grade may contain one or more of the listed elements, but not necessarily all of them; for specified compositional limits, see Table 1. (b) Obtained by producing killed steel,
h as niobiumyanadium, titanium, and zirconium in the composition
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Genel agiiikta azaima

Malzeme ve imalat maliyetierinin azalmasi
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Adlandirma
(Standart)

Akma Siniri
[N/mm?]

Temel alagimi
(Parca analizi %)

Mukavemet
kazandirma
metodu

Normalize
haddelenmis ince
taneli yapi ¢eligi
(EN 10 025-3)

275 - 460

C <£0,22; Si<£0,65; Mn <'1,80;
Al > 0,015;

ilave mikro alagimlar:

V <0,22; Nb <0,06; Ti; < 0,06
> <0,26

Tane kigiiltme,
Makro alasim,
Cokeltiler

Termomekanik
haddelenmis ince
taneli yapi celigi
(EN 10 025-4)

275 - 500 (norm.)
275 - 700 (ticari.)

C<0,18; Si< 0,65; Mn < 1,80;
Al > 0,015;

Mikro alasimlar:

V £0,14; Nb <0,06; Ti; < 0,06

Tane kiigiiltme,
Makro alagim,
Soguk
deformasyon

Su verilmis, 1slah
edilmis ince taneli
celikler

(EN 10 025-6)

460 - 960 (norm.)
460 - 1.300 (ticari.)

€ <0,22; Si<0,86; Mn < 1,80;
Al > 0,010;

Mikro alagimlar:

V <0,14; Nb <0,07; Ti; < 0,07
ve:
Cr<1,6;Ni<2,1;,Mo<0,74
kismen: Zr veya B

Tane kiigiiltme,
Makro alagim,
Donistiirme,
Soguk
deformasyon
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Normalize edilmis yapi ¢eligi S355J2+N Normalize edilmis ince taneli yapi ¢eligi S355N
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EN 10 025-4:05
S275M
S275ML
S355M
S355ML
S420M
S420ML

S460M bleschls.mlgtes ABKGRTen
= it H,0 (ACC = I
S460ML acnc-:l:elerategi Coolin
(S500M) . .

Temperauwr In °C

Abklhlenan |
ruhender Luft
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Termomekanik haddelenmis ince taneli yapi celigi
S460M
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EN 10 025-6:05

S460Q
S460QL

S460QL1
S500Q
S500QL

S5000QL1
S550Q
S550QL

S500QL1
S620Q
S6200QL

S620QL1
S690Q y
S690QL [

S6900QL 1
S890Q

S890QL

S890QL1

S960Q

S960QL

1 1
e

1 1 1
+ + +
Hartenvon Ngmalisidrungstemperajur (>

+-

Temperatur In °C
&
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3
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Egitim




Normalize edilmig yapi ¢eligi S355J2+N
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