EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel 15NiCr13

Bindarni diagram ocel 15NiCr13
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Obrazek 1 Bindrni diagram ocel 15NiCr13
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Obrazek 2 CCT diagram ocel 15NiCr13
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Evropské strukturalni a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO &KOLSTVI

MLADEZE A TELOVYCHOVY

TTT diagram ocel 15NiCr13
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Obrazek 3 TTT diagram ocel 15NiCr13
Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel 15NiCr13
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Grain size : 9 ASTM
Austenitisation : 860.0 C

Obrdzek 4 Prokalitelnost ocel 15NiCr13
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Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
Teplotni vodivost ocel 15NiCr13
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Obrdzek 5 Teplotni vodivost ocel 15NiCr13
Teplotni roztaznost ocel 15NiCr13
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Grain size: 9.0 ASTM
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Obrdzek 6 Teplotni roztaznost ocel 15NiCr13



EVROPSKA UNIE

Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

Ocel 16MnCr5

Binarni diagram ocel 16MnCr5
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Obrazek 7 Bindrni diagram ocel 16MnCr5
CCT diagram ocel 16MnCr5
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Austenitisation temperature (C) : 860.0
Grain size : 9.0 ASTM

Obrazek 8 CCT diagram ocel 16MnCr5

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY
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EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

TTT diagram ocel 16MnCr5
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Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM

Obrazek 9 TTT diagram ocel 16MnCr5

Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel 16MnCr5
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Grain size : 9 ASTM
Austenitisation : 900.0 C

Obrdzek 10 Prokalitelnost ocel 16MnCr5

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (WWt%)
Fe: 96.87
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EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy

Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
Teplotni vodivost ocel 16MnCr5
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Obradzek 11 Teplotni vodivost ocel 16MnCr5
Teplotni roztaznost ocel 16MnCr5
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Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 12 Teplotni roztaZnost ocel 16MnCr5



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel 30NiCrMo16-6

Binarni diagram ocel 30NiCrMo16-6
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Obrazek 13 Bindrni diagram ocel 13NiCrMo16-6
CCT diagram ocel 30NiCrMo16-6
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Austenitisation temperature (C) : 850.0
Grain size : 9.0 ASTM

Obrazek 14 CCT diagram ocel 30NiCrMo16-6



EVROPSKA UNIE

TTT diagram ocel 30NiCrMo16-6

Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

TTT
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Austenitisation temperature (C) : 850.0

Grain size : 9.0 ASTM

Obrdzek 15 TTT diagram ocel 30NiCrMo16-6

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY
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Obrdzek 16 Prokalitelnost ocel 30NiCrMo16-6

COMPOSITION (Wt%)
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Evropské strukturalni a investi¢ni fondy

Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
Teplotni vodivost ocel 30NiCrMo16-6
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Obrdzek 17 Teplotni vodivost ocel 30NicrMo16-6
Teplotni roztaznost ocel 30NiCrMo16-6
) COMPOSITION (#t3%)
Propcrtles Fe:92.02
Cr1.5
Mn: 0.8
0.0 Mo: 0.6
Ni: 4.3
Si 0.4
C:0.33
P:0.025
5:0.025

TN L

o S1.0(cts)

Linear expansion (%)

-2,0

0 100 200 300 400 500 600 700 800 900
Temperature (C)
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Obrazek 18 Teplotni roztaznost ocel 30NiCrMo16-6



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

Ocel 42CrMo4

Bindrni diagram ocel 42CrMo4
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Obrazek 19 Bindrni diagram ocel 42CrMo4

CCT diagram ocel 42CrMo4
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Obrazek 20 CCT diagram ocel 42CrMo4

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY
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EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
TTT diagram ocel 42CrMo4
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Obrdzek 21 TTT diagram ocel 42CrMo4
Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel 42CrMo4
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Grain size : 9 ASTM
Austenitisation : 860.0 C

Obradzek 22 Prokalitelnost ocel 42 CrMo4



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
Teplotni vodivost ocel 42CrMo4
COMPOSITION (%)
42CrMo4 Properties (F:ef 1952-15
.
Cu:0.25
42 Mn: 0.7
~
k- ag Si: 0.37
£ V:0.05
%37 W 0.2
C:045
235 P:0.035
> 5:0.035
‘g 33
=] £1.0(Cls)
c 31
[=]
(&)
E 29
£
527
<
=25
23
100 200 300 400 500 600 700 800 900
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obrazek 23 Teplotni vodivost ocel 42CrMo4
Teplotni roztaZznost ocel 42CrMo4
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Obrazek 24 Teplotni vodivost ocel 42CrMo4
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Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel 54SiCr6

Binarni diagram ocel 54SiCr6
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Obrazek 25 Bindrni diagram ocel 54SiCr6
CCT diagram ocel 54SiCr6
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Austenitisation temperature (C) : 860.0
Grain size : 9.0 ASTM

Obradzek 26 CCT diagram ocel 54SiCr6



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

TTT diagram ocel 54SiCr6
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Austenitisation temperature (C) : 860.0
Grain size : 9.0 ASTM

Obrdzek 27 TTT diagram ocel 54SiCr6

Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel 54SiCr6

Jominy hardenability
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Grain size : 9 ASTM
Austenitisation : 860.0 C

Obrazek 28 Prokalitelnost ocel 54SiCr6

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (/%)
Fe: 96.62
Cr. 0.65
Mn: 0.7
Sii1.45
C:0.56
P:0.01
S:0.01
TRANSITIONS: (C)
A3 T781.4
Pearlite: 769.6
Bainite: 502.1
Martensite:
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COMPOSITION (Wt%)
Fe:96.62

Cr. 0.65

Mn: 0.7

Si:1.45

C:0.56

P:0.01

5:0.01



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
Teplotni vodivost ocel 54SiCr6
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Obrazek 29 Teplotni vodivost ocel 54SiCr6
Teplotni roztaZznost ocel 54SiCr6
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Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obradzek 30 Teplotni roztaZnost ocel 54SiCr6



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

Ocel 90MnCrVS8

Bindarni diagram ocel 90MnCrV8
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Balance element: Fe

Obrazek 31 Bindrni diagram ocel 90MnCrV8

CCT diagram ocel 90MnCrV8
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Austenitisation temperature (C) : 860.0
Grain size : 9.0 ASTM

Obrazek 32 CCT diagram ocel 90MnCrV8

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY
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P:0.3

S5:03
TRANSITIONS: (C)
Acm: 8431
Peatlite: 760.5
Bainite: 458.3
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Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
TTT diagram ocel 90MnCrV8
COMPOSITION (#t3%)
TTT Fe:95.15
Cr.05
» Mn: 2.2
Si:0.4
8007 acmegaslt \énozgs
- [ P:0.3
= r— ‘ 8:0.3
TRANSITIONS: (C)
o Acm: 8431
o WFerite(1%) Pearlite: 760.5
us" [ Pearlite(1%) Bainite: 458.3
& M eainite(1%) Martensite:
o —Transformed(10%) St 00,1
% —Transformed(50%) gg: 545533
[ —Transformed(90%) N AR
— Completion
-100
10 100 1000 10000 100000
Time (s)
Austenitisation temperature (C) : 860.0
Grain size : 9.0 ASTM
Obrazek 33 TTT diagram ocel 90MnCrV8
Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel 90MnCrV8
COMPOSITION (#t3%)
Jominy hardenability reats
roU.
Mn: 2.2
2700 70 Sii0.4
] V0.2
2500 C:085
1 P:0.3
2300 60 5:0.3
2100
2E;
T 1900 50 &
o o
= 2
@ 1700 & | Mo.2% Proof Stress IMHardness
i) E %
% 1500 405 M Tensile Stress
3]
1300
1100 30
800
700 20
0 1 2 3 4 5
Distance (cm)

Grain size : 9 ASTM
Austenitisation : 860.0 C

Obrazek 34 Prokalitelnost ocel 90MnCrV8
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Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

MLADEZE A TELOVYC

Teplotni vodivost ocel 90MnCrV8

. COMPOSITION (%)
90MnCrV8 Properties Eef 0955-15
rl
Mn: 2.2
38 Si:0.4
—_ V0.2
36 C:0.95
- P 0.3
£ 503
%34
i
Sa
g
T £1.0(Cls)
[=]
(&)
® 28
£
[
£ 26
ol /
24
100 200 300 400 500 600 700 800 900
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obrazek 35 Teplotni vodivost ocel 90MnCrV8
Teplotni roztaznost ocel 90MnCrV8
) COMPOSITION (it%)
90MnCrV8 Properties (F; ;'55-15
Mn: 2.2
0o Si:0.4
V0.2
C:095
P:0.3
5:0.3

£1.0(Cis)

Linear expansion (%)

-2,0
1} 100 200 300 400 500 600 700 800 900

Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 36 Teplotni roztaZnost ocel 90MnCrV8
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Evropské strukturalni a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel 100Cr6

Binarni diagram ocel 100Cr6

COMPOSITION (%)
ISOplCth Fe: balance
Cr1.6
hn: 0.4
1700 Mo: 0.1
Ni: 0.4
Si:0.35
15007 Liauib C:variable
1300 = 4LIQUID+AUSTEN|TE
O 1100 AUSTENITE
2 o>
2 gm0 B s AUSTENITE+CEMENTITE
©
5 ;
uE.\ 700
&
500
FERRITE+CEMENTITE
3004
100+——- = ' — = —
1 2 3
C concentration (Wt%)
Balance element: Fe
Obrazek 37 Bindrni diagram ocel 100Cr6
CCT diagram ocel 100Cr6
COMPOSITION (¥yt%)
GCET Fe: 96.05
Cr16
hin: 0.4
10007 Lo & M 1111 [ Mo: 0.1
f e 3 Ny G TR V"'"‘ T Ni: 0.4
‘ MHIRG Si:0.35
800 11{ll | Il | c:1
I A1=T43.2] & | o TRANSITIONS: (C)
Acm: 929.8
5 600+ Pearlite: 743.2
1’_,:" W Pearite(1%) Bainite: 436.4
2 il M eainite(1%)
5 @ austenite(1%)
g 1 # Martensite start
D @ Martensite 50%
200+ :
@ Martensite 90%
Hardness
D..
-200
01 1 10 100 1000 10000 100000
Time (s)

Austenitisation temperature (C) : 950.0
Grain size : 9.0 ASTM

Obrazek 38 CCT diagram ocel 100Cr6
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Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
TTT diagram ocel 100Cr6
COMPOSITION (#t%)
TTE Fe:96.05
Cr1.6
» Mn: 0.4
Acm=928.8 Mo: 0.1
900+ Ni: 0.4
Si: 0.35
- ci11
TRANSITIONS: (C)
7007 Acm: 920.8
o 1 Pearlite: 743.2
o WFerite(1%) Bainite: 436.4
L g0t W peariite(1%) Martensite:
B M eainite( %) Start. 75.1
O f —Transformed(10%) 0k 287
% 300+ —Transformed(50%) 90%: -79.1
= —Transformed{90%)
& — Completion
100+
-100
10 100 1000 10000 100000
Time (s)
Austenitisation temperature (C) : 950.0
Grain size : 9.0 ASTM
Obrdazek 39 TTT diagram ocel 100Cr6
Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel 100Cr6
COMPOSITION (#t3%)
Jominy hardenability P
.
Mn: 0.4
2140 56,70 Mo: 0.1
1 Ni: 0.4
2120 Si 0.35
56,69 G4
2100
2080 56,68
2E;
T 2060 2
o 56,67 5
g ]
@ 2040 & | Mo.2% Proof Stress IMHardness
it} = i
% 2020 56,66 5 M Tensile Stress
3]
2000 56,65
19801
56,64
1960
1940 56,63
0 1 2 3 4 5
Distance (cm)

Grain size : 9 ASTM
Austenitisation : 950.0 C

Obrazek 40 Prokalitelnost ocel 100Cr6
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MINISTERSTVO SKOLSTVi

MLADEZE A TELOVYC

Teplotni vodivost ocel 100Cr6

) COMPOSITION (%)
100Cr6 Properties Eef 1956-05
.
Mn: 0.4
2 Mo: 0.1
—_ Ni: 0.4
& Si: 0.35
i ci1a
£
-
325
>
=
‘g 23
k=] £1.0(Cls)
c
[=]
O 21
©
£
219
-
17
200 400 600 800 1000
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obradzek 41 Teplotni vodivost ocel 100Cr6
Teplotni roztaznost ocel 100Cr6
] COMPOSITION (#it%)
100Cr6 Properties (F; 19'36-05
Mn: 0.4
00 Mo: 0.1
Ni: 0.4
Si: 0.35
G
&
c
[=]
‘n
5 10
-
S ©1.0(Cis)
I(G
g
£ 1\
20
0 200 400 600 800 1000

Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 42 Teplotni roztaZnost ocel 100Cr6
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Evropské strukturalni a investi¢ni fondy
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MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

Ocel AISI304
Binarni diagram ocel AISI304

COMPOSITION (%)
ISOplCth Fe: balance
Cr19.0
1500

hn: 2.0

Ni: 10,5

o LIQuID Si:1.0
4500 N LIQUID+AUSTENITE

C:variahle

1100 N

AUSTENITE+M7C3

Temperature (C)

AUSTENITE+FERRITE+M7C3+G_PHAS
300

100

1

2 3
C concentration (Wt%)

Balance element: Fe

Obrazek 43 Bindrni diagram ocel AISI304

CCT diagram ocel AISI304

o ) COMPOSITION (#it%)
CCT Austenitic Stainless Steel e
T H
Mn: 2.0
to0q ; Ni: 10.5
Sii1.0
c:0.07
\ TRANSITIONS: (C)
“ CHI: not present
\ M23CE: 991.9
\ M si16MA®D.5%) mgig“,)\;;;zgfgsem
ﬁl ;x;;%:g;%z:;’) LAVE:Ei: ﬁot pr-esem

P M7C3: 952.6
& M7C3(0.5%) SIGMA: 716.4

|| —1000000.0 Cth MBC: 534.7

| u —100000.0 Cth

| ; .(-

900

800

Temperature (C)

—10000.0 Cih

1000.0 Cih
600

500
1E-6 1E-4

0,01 1
Time (h)

100 10000

Quench temperature: 1000.0 C

Obrazek 44 CCT diagram ocel AlSI304
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Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

TTT diagram ocel AISI304

TTT Austenitic Stainless Steel

Temperature (C)

1000

900

800

600
0,1

10 100
Time (h)

1000

10000

Quench temperature: 1000.0 C

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (V%)
Fe:67.43
Cr19.0
Mn: 2.0
Ni:10.5
Sit1.0
C: 007
TRANSITIONS: (C)
CHI: not present
M23CE: 991.9
M{C,N): not present
M2(C,N): 847.5
.SIGMA(O.S%) LAVES: not present
HM2(CN)(0.5%)  M7C3:952.6
W 23C6(0.5%) SIGMA: 716.4
@ M7CI0.5%) MEBC: 634.7
+MBC(0.5%)

Obrdzek 45 TTT diagram ocel AlSI304

Teplotni vodivost ocel AlISI304

Solidification properties

COMPOSITION (/%)
Fe:67.43
Cr19.0

Thermal conductivity (W/(m*K))

N
=

Mn: 2.0
Ni:10.5
Si1.0

C: 007

£1.0(Cls)

200

400

600 800 1000
Temperature (C)

1200

1400

1600

Grain size: 500.0 microns

Obrdzek 46 Teplotni vodivost ocel AlSI304
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MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

Teplotni roztaznost ocel AISI304

COMPOSITION {¥Vt%)
Solidification properties Fe:sTds
rod.
Mn: 2.0
? Ni:10.5
Sii1.0
C:0.07
-1
&
c
L.z
1%}
5
g S1.0(Cls)
@
pEREY )
©
@
£
-
-4 —
-5
0 200 400 600 800 1000 1200 1400 1600

Temperature (C)

Grain size: 500.0 microns

Obrazek 47 Teplotni roztaZnost ocel AlSI304



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO $KOLSTVI

MLADEZE A TELOVYCHOVY

Ocel AlSI420
Binarni diagram ocel AlSI420
COMPOSITION (W%)
Isopleth Fe: halance
Cr140
Mn: 1.5
1500 Ni: 0.1
Si:1.0
LiguiD C: variable
1400 P 0.04
5:0.03
1300
S 1200
e LIQUID+AUSTENITE
=
© 1100
[iT]
o
5 1000
2
AUSTENITE+CEMENTITE
900
800
-‘-‘-‘-‘_“—h—_
FERRITE+CEMENTITE
700
0 1 2 3
C concentration (Wt%)
Balance element: Fe
Obradzek 48 Bindrni diagram ocel AlSI420
CCT diagram ocel AISI420
COMPOSITION (%)
CCT Duplex Stainless Steel FesBang
r 7
Mn: 1.5
1990 Ni: 0.1
Sic1.0
900 C:0.25
P: 0.04
5:0.03
800 TRANSITIONS: (C)
Iy K M2(C,N)(0.5%) xggf;g:a
£ 700 W112306(0.5%) CHI: r{otprésent
2 & M7C3(0.5%) M(C.NY: 4
B g (CN): 457.8
8 500 MBC(D-S%). LAVES: not present
£ ~—1000.0 Cimin SIGMA: not present
3 —100.0 Cimin ALPHA_CR: not present
500 —10.0 Cimin M23C6: 1000.0
1.0 Cimin M2(C,N): 868.1
400
300
0,01 1 100 10000 1000000
Time (min)

Heat treatment :
T=1000.0 C AUSTENITE 98.77 M23C6 1.13 MNS 0.1

Obrazek 49 CCT diagram ocel AlSI420
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MLADEZE A TELOVYCHOVY

TTT diagram ocel AlSI420

COMPOSITION {(Wt%)
TTT Duplex Stainless Steel FesBang
Mn: 1.5

1000 Ni: 0.1

Si1.0

C:0.25

P:0.04

S:0.03

TRANSITIONS: (C)

MBC: 635.9

M7C3: 988.6
*M2(C,N)(0.5%) CHI: not present
= M(C,N)(0.5%) M(C,N): 457.8
-M23CB(U.5%) LAVES: not present
@ M7C305%) SIGMA: not present

ALPHA_CR: not present
TMEC(0.5%) M23CH: 1000.0
M2(C,N): 868.1

900

800

700

Temperature (C)

600

500

400 ¥ .
01 1 10 100 1000 10000 1000001000000 1E7

Time (min)

Heat treatment :
T=1000.0 C AUSTENITE 98.77 M23C6 1.13 MNS 0.1

Obrdzek 50 TTT diagram ocel AlSI420

Teplotni vodivost ocel AlSI420

S = = COMPOSITION (W1%)
Solidification properties (F:e: 13333
r g
Mn: 1.5

] w [ w
@ - @ 2]
Lo,
o
@

Thermal conductivity (W/(m*K))

2% ©1.0(Cis)
23
21
19
1%
200 400 600 800 1000 1200 1400 1600
Temperature (C)

Grain size: 500.0 microns

Obrdzek 51 Teplotni vodivost ocel AlSI420
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MLADEZE A TELOVYCHOVY
Teplotni roztaznost ocel AlSI420
sm = " COMPOSITION {(Wt%)
Solidification properties fe
r .
Mn: 1.5
v Ni: 0.1
Si:1.0
C:0.25
P:0.04
,_\'1 5:0.03
g
c
LS.
(7]
c
1]
g ©1.0(Cls)
@
pEREY )
©
(]
£
| 'F\
-4
-5
1} 200 400 600 800 1000 1200 1400 1600

Temperature (C)

Grain size: 500.0 microns

Obradzek 52 Teplotni roztaZnost ocel AlISI420
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MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

Ocel AISI430
Binarni diagram ocel AlSI430
COMPOSITION (W1%)
Isopleth Fe: balance
Cr 185
Mn: 0.9
1500 Ni: 0.6
LIQuID Si0.7
T3
1300 C:variable
y LIQUID+AUSTENITE P 0.04
50035
1100
3) \\ LIQUID+AUSTENITE+CEMENTITE
& 900
=
®
g 700 4
5
= N
500 AUSTENITE+FERRITE+CEMENTITE
300 d
AUSTENITE+FERRITE+CEMENTITE
1
005 1 2 3
C concentration (Wt%)
Balance element: Fe
Obrazek 53 Bindrni diagram ocel AlSI430
Teplotni vodivost ocel AlSI430
o ) ) COMPOSITION (Wt%h)
Solidification properties FTane
I 3
Mn: 0.9
35 Ni: 0.6
Si:0.7
P Ti0.3
¥4 /\ c:04
< 31 P:0.04
= 5:0.035
szg
2
=
°
3 E1.0(Cls)
c
o
O3
©
E 5
[}
o
LT
17

200 400 600 800 1000 1200 1400 1600
Temperature (C)

Grain size: 500.0 microns

Obrazek 54 Teplotni vodivost ocel AlSI430
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Teplotni roztaznost ocel AISI430

572 3 ; COMPOSITION (#4t3%)

Solidification properties (F:e: 173.225

r B
Mn: 0.9
Ni: 0.6
Si0.7
Ti: 0.3
C:0.1
P:0.04
5:0.035

=

£1.0(Cls)

Linear expansion (%)

w

0 200 400 600 800 1000 1200 1400 1600
Temperature (C)

Grain size: 500.0 microns

Obradzek 55 Teplotni roztaZnost ocel AlISI430



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel C45

Bindrni diagram ocel C45

COMPOSITION (#t3%)
ISOplCth Fe: halance
Cr.0.25
cu: 03
1700 Mn: 0.8
Ni: 0.3
Si 0.37
1500 Liauib C:variable
P: 0.04
1300 LIQUID+AUSTENITE S0
©.1100
o
=] AUSTENITE+CEMENTITE
® 900
[1i)
g
T 700
oz
500
AUSTENITE+FERRITE+CEMENTITE
300
100
0 1 2 3
C concentration (Wt%)
Balance element: Fe
Obrazek 56 Bindrni diagram ocel C45
CCT diagram ocel C45
COMPOSITION (#td%)
GCT Fe:97.4
Cr.0.25
cu 03
905 Mn: 0.8
it : Ni: 0.3
8007 wﬂ\ss.d\ I N | 5i:0.37
—H N NIRA B C:05
700~ A1=T727 P:0.04
1 S:0.04
& 600+ TRANSITIONS: (C)
o @rerite(1%) A3:759.4
£ 500+ B pearlite(1%) Pearlite: 727.7
8 ot M cainite( %) Bainite: 557.0
L 400 B sustenite(1%)
£ 1 ¥ Martensite start
= 300+ @ Martensite 50%
T & Martensite 90%
200+
100+ ‘
T Hardness
2 't
0,1 1 10 100 1000 10000 100000

Time (s)

Austenitisation temperature (C) : 850.0
Grain size : 9.0 ASTM

Obrazek 57 CCT diagram ocel C45
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TTT diagram ocel C45
COMPOSITION (#t%)
TTE Fe:97.4
Cr.0.25
Ccu: 03
8007 A3E753/4 [ | | | Mn: 0.8
mEE Ni: 0.3
700+ A127277 51037
C:05
T P:0.04
600+ S:0.04
—~ TRANSITIONS: (C)
o W Ferite(1%) A3 750.4
"S’ 5007 M Pearlite(1%) Pearlite: 727.7
& M eainite(1%) Bainite: 557.0
D 400+ —Transformed(10%) ~ Martensite:
% —Transformed(50%) ?;z: 222'784
= —Transformed{90%) 90%: 1729
300+ s ' s 12
Completion
200+
100
1 10 100 1000 10000
Time (s)
Austenitisation temperature (C) : 850.0
Grain size : 9.0 ASTM
Obrazek 58 TTT diagram ocel C45
Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel C45
COMPOSITION (#t3%)
Jominy hardenability Fe:97.4
Cr.0.25
Ccu 03
2600 70 Mn: 0.8
Ni: 0.3
2400 Si 0.37
C:05
2200 60 P:0.04
S:0.04
2000
2E;
T 1300 50 &
o o
= @
@ 1600 & | Mo.2% Proof Stress IMHardness
i) ’i %
% 1400 405 M Tensile Stress
3]
1200
1000 30
800
600 — 20
0 1 2 3 4 5
Distance (cm)

Grain size : 9 ASTM
Austenitisation : 850.0 C

Obrdzek 59 Prokalitelnost ocel C45



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI
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Teplotni vodivost ocel C45
; COMPOSITION (Wtd%)
C45 Properties Fe:97.4
Cr.0.25
Ccu: 0.3
43 o Mn: 0.8
— Ni: 0.3
& Si: 0.37
- C:05
£ 30 P:0.04
%’ 5:0.04
37
i
23
g
S 3 £1.0(Cls)
c
[=]
o3
©
€2
[}
<
27
25
100 200 300 400 500 600 700 800 a00
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obrdzek 60 Teplotni vodivost ocel C45
Teplotni roztaZinost ocel C45
) COMPOSITION (#t3%)
C45 Properties Fe:7.4
Cr.0.25
Ccu: 0.3
00 Mn: 0.8
Ni: 0.3
Si: 0.37
C:05
—_ P:0.04
& il S5 0.04
c
[=]
7]
5 1,0
8-
S ©1.0(Cis)
I(G
(]
£
-

100 200 300 400 500 600 700 800 900
Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 61 Teplotni roztaZnost ocel C105U
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MLADEZE A TELOVYCHOVY

Ocel C105VU

Bindarni diagram ocel C105U

COMPOSITION (#3%)
ISOplCth Fe: halance
Mn: 0.4
Si: 0.3
1600 C:variahle
P:0.03
1500 = LIQuUID 5:0.03
140047
1300 =
g2m LIQUID+AUSTENITE
2 ™
g 1100 N
Qo
£ 1000
o
AUSTENITE+CEMENTITE
a00
800
700
FERRITE+CEMENTITE
600
0 1 2 3
C concentration (Wt%)
Balance element: Fe
Obrazek 62 Bindrni diagram ocel C105U
CCT diagram ocel C105U
COMPOSITION (#t3%)
GCT Fe:98.14
Mn: 0.4
Si:0.3
10007 ci11
L | memssro2 [ (] | | P:0.03
TR N 8:0.03
800+ TRANSITIONS: (C)
1 A1=736. Acm: 870.2
Pearlite: 736.9
G 600+ Bainite: 494.7
g W Pearite(1%)
© 4007 @ sustenite(1%)
o 1 ¥ Martensite start
£ @ Martensite 50%
= 200+ @ Martensite 80%
Hardness
D_
-200
0,1 1 10 100 1000 10000 100000
Time (s)

Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM

Obrazek 63 CCZ diagram ocel C105U
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TTT diagram ocel C105U

TTE

Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

Aom=8702

Temperature (C)

Wrerite(1%)

M Pearlite(1%)
Meainite(1%)
—Transformed(10%)
—Transformed(50%)
—Transformed(30%)
— Completion

100 1000
Time (s)

10000

100000

Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM

Obrdzek 64 TTT diagram ocel C105U

Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel C105U

Jominy hardenability
2800 70
2600
2400 60
2200
2000 5
T 508
= 1800 3
= w
w w
£ 1600 iz
= T
© 1400 (2
1200
1000 2
800 -
600 20
0,0 1,0 2,0
Distance (cm)

Grain size : 9 ASTM
Austenitisation : 900.0 C

M o.2% Proof stress IlHardness
M Tensile Stress

Obrazek 65 Prokalitelnost ocel C105U

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (/%)
Fe:98.14

hn: 0.4

Sii0.3
c:11
P:0.03
5:0.03
TRANSITIONS: (C)
Acm: 870.2
Peatlite: 736.9
Bainite: 494.7
Martensite:

Start: 114.5

50%: 70.5

90%: -31.7

COMPOSITION {Wt%)
Fe:98.14

Mn: 0.4

Si:0.3

ci11

P:0.03

S:0.03
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Teplotni vodivost ocel C105U

C105U Properties

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (/%)
Fe:98.14
hn: 0.4

=
=

[
@

=N

Thermal conductivity (W/(m*K))

[
=2

[}
=

Sii0.3
C1a
P:0.03
S:0.03

£1.0(Cls)

0]

/

100 200

300 400 500 600 700
Temperature (C)

800 900

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrdzek 66 Teplotni vodivost ocel C105U

Teplotni roztaznost ocel C105U

C105U Properties

COMPOSITION {#4t%)
Fe:98.14
Mn: 0.4

0,0

Linear expansion (%)

-2,0
1}

/V

/

/

Sii0.3
c1a
P:0.03
S:0.03

£1.0(Cis)

100 200

300 400 500 600 700
Temperature (C)

800 900

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 67 Teplotni roztaZnost ocel C105U
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Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel S235J2

Bindrni diagram ocel $235J2

COMPOSITION (#t3%)
ISOplCth Fe: halance
Cu: 0.55
Mn: 1.4
1700 C:variahle
P:0.03
5:0.03
1500 LiQuID
&)
= LIQUID+AUSTENITE
© 1100
=
Jid
[1i)
2 900 AUSTENITE+CEMENTITE
i)
oz
700} e
500+ ‘FERRITE+CEMENTITE
300
0 1 2 3
C concentration (Wt%)
Balance element: Fe
Obrdzek 68 Bindrni diagram ocel $235J2
CCT diagram ocel $235J2
COMPOSITION (#t3%)
GCT Fe:97.82
Cu:0.55
Mn: 1.4
10007 c:017
P:0.03
5:0.03
300 TRANSITIONS: (C)
A3:804.4
Pearlite: 692.3
~ Bainite: 620.2
o shi @Fenite(1%)
i) "
g W Pearlite(19%)
B - M Bainite(1%)
o B sustenite(1%)
£ 4007 ¥ Martensite start
= @ Martensite 50%
& Martensite 90%
200+
Hardness
; !
0,1 1 10 100 1000 10000 100000
Time (s)

Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM

Obrazek 69 CCT diagram ocel $235J2



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

TTT diagram ocel S235J2

TTT
800+
700+
—~ 600+
Q WFenite(1%)
= W Pearlite(1%)
=}
® 500+ W Eainite(1%)
2 1 —Transformed(10%)
g N {l —Transformed(50%)
= 400 —Transformed(90%)
I — Completion
300+
200
0,1 1 10 100 1000 10000
Time (s)

Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM

Obrdzek 70 TTT diagram ocel S235J2

Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel S235J2

Jominy hardenability

1600

1400

£
o

w 1200

M o.2% Proof stress IlHardness

1000 M Tensile Stress

o
o
{(OMH) ssaupieH

Stress (MPa

800

600
120

400
0 1 2 3 4 5

Distance (cm)

Grain size : 9 ASTM
Austenitisation : 900.0 C

Obrdzek 71 Prokalitelnost ocel $235J2

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (Wt%)
Fe:97.82

Cu: 0.55

Mn: 1.4

C:017

P:0.03

5:0.03
TRANSITIONS: (C)
A3 804.4
Pearlite: 692.3
Bainite: 620.2
Martensite:

Start: 402.5
50%: 369.2
90%: 291.8

COMPOSITION (Wt%)
Fe:97.82

Cu:0.55

hn: 1.4

C.017

P:0.03

5:0.03



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

Teplotni vodivost ocel $235J2

: COMPOSITION (#4t3%)
S235J2-2 Properties Fe:97.82
Cu:0.55
Mn: 1.4
2 C:0417
.50 P:0.03
T s 5:0.03
E4
-
344
>
2 40
S
5 * ©1.0(Cls)
S 36
(&)
— 34
©
£
23
F 2 s
26
0 100 200 300 400 500 600 700 800 900
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obrazek 72 Teplotni vodivost ocel $235J2
Teplotni roztaZinost ocel $235J2
) COMPOSITION (/4t3%)
S$235J2-2 Properties Fe:07.82
Cu:0.55
Mn: 1.4
0o C:017
P:0.03
5:003

/

£1.0(Cis)

Linear expansion (%)

-2,0
1} 100 200 300 400 500 600 700 800 900

Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 73 Teplotni roztaznost ocel $235J2



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

Ocel S355J2

Bindrni diagram ocel $355J2

COMPOSITION (#t3%)
ISOplCth Fe: halance
Mn: 1.6
Si: 0.55
1600 C:variahle
P:0.025
1500 LIQUID 5:0.025
<
1400
1300
&)
o 1200
g LIQUID+AUSTE
o100 LIQUID+AUSTENITE+CEMENTITE
Qo
£ 1000
il
oz
800
AUSTENITE+CEMENTITE
800
700 L_,;f
FERRITE+CEMENTITE
600
0 1 2 3
C concentration (Wt%)
Balance element: Fe
Obrdzek 74 Bindrni diagram ocel $355J2
CCT diagram ocel $355J2
COMPOSITION (#t3%)
GCT Fe:97.6
Mn: 1.6
1000+ S
1 P:0.025
S:0.025
800+ TRANSITIONS: (C)
A3:819.0
Pearlite: 705.9
~ Bainite: 572.6
e 600+ @Ferite(1%)
i) "
g W Pearlite(19%)
B - M Bainite(1%)
o B sustenite(1%)
£ 4007 ¥ Martensite start
= @ Martensite 50%
& Martensite 90%
200+
- ‘ ‘
0,1 1 10 100 1000 10000 100000
Time (s)

Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM

Obrazek 75 CCT diagram ocel $355J2



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

TTT diagram ocel S355J2

COMPOSITION (#t%)
TTT Fe:97.6
Mn: 1.6
900~ in.:g.zss
143=819.0 P:0.025
200~ 5:0.025
TRANSITIONS: (C)
T A3:819.0
7007 Pearlite: 705.9
o Bainite: 572.6
o WFerite(1%) Martensite:
g 6007 M Pearlite(1%) Start: 378.1
B M eainite(1%) 50%: 344.2
2 500+ — Transformed(10%) an%: 2633
g —Transformed(50%)
= —Transformed{90%)
4007 — Completion
300+
200
0,1 1 10 100 1000 10000
Time (s)
Austenitisation temperature (C) : 900.0
Grain size : 9.0 ASTM
Obrdzek 76 TTT diagram ocel S355J2
Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel S355J2
COMPOSITION (#t3%)
Jominy hardenability e
n: 1.
Si: 0.55
50 c:02
P:0.025
1800 5:0.025
1400 \ 10
3
1200 E
E ]
2 1000 308 | Mo.2% Proofstress IMHardness
© T | MTensile Stress
4= A
(2 O
800
20
600
400 10
0 1 2 3 4 5
Distance (cm)

Grain size : 9 ASTM
Austenitisation : 900.0 C

Obrdzek 77 Prokalitelnost ocel $355J2



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

Teplotni vodivost ocel $355J2

‘ COMPOSITION (Ait%)
S355J2 Properties i
n: 1.l
Si: 0.55
4 c:02
— P:0.025
g 5:0.025
%37
235
=
‘g 33
S ©1.0(Cls)
o 31
(&}
E 29
@
s
25
100 200 300 400 500 GO0 700 800 900
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obrazek 78 Teplotni vodivost ocel $355J2
Teplotni roztaZinost ocel $355J2
: COMPOSITION (Ait%)
S355J2 Properties Eeare
Si: 0.55
0o c:02
P:0.025
5:0.025
£
c
(=]
7]
c
8 101
S ©1.0(Cis)
©
(]
£
-l
20
0 100 200 300 400 500 600 700 800 900
Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 79 Teplotni roztaznost ocel $355J2



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

Ocel X37CrMoV5
Binarni diagram ocel X37CrMoV5
Isopleth
1700
L | LIQuID
1300 7\ LIQUID*AUSTENITE |
S 1100
£ AUSTENITE+CEMENTITE i
T 900
g """ =
5 oo
]
20 FERRITE+CEMENTITE
300
100
0 1 2 3
C concentration (Wt%)

Balance element: Fe

Obrazek 80 Bindrni diagram ocel X37CrMoV5

CCT diagram ocel X37CrMoV5

CCT
10007
T \Acmisss.s
800+ AlEEAR
c
o 6007 W Pearlite(1 %)
[
=] M eainite(1%)
= 1
© @ sustenite(1%)
£ s00- ¥ Martensite start
o @ Martensite 50%
@ Martensite 90%
i t 1
200+ Tl ‘ l 1
Hardness SL 51) fl
0 | |
0,1 1 0 100 1000 10000 100000
Time (s)

Austenitisation temperature (C) : 950.0
Grain size : 9.0 ASTM

Obrazek 81 CCT diagram ocel X37CrMoV5

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (Wt%)
Fe: balance

Cr55

Mn: 0.5

Mo: 1.5

Sit1.2

V.05

C: variahle

P:0.03

5:0.02

COMPOSITION (Wt%)
Fe:90.34

Cr55

Mn: 0.5

Mo: 1.5

Si:1.2

V0.5

C:0.4

P:0.03

5:0.02
TRANSITIONS: (C)
Acm: 858.9
Pearlite: 843.4
Bainite: 452.8



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

MINISTERSTVO SKOLSTVI

TTT diagram ocel X37CrMoV5

TTT

9007 Adm=08E.9

a00- A1=84z.4

700~
O poo- Wrenite(1%)
g - i Pearlite(1%)
2 i
& 500+ MBainite(1%)
Z —Transformed(10%)
% 400+ ~ Transformed(50%)
= | —Transformed(30%)

300+ — Completion

200+

100

100,0 1000,0 10000,0 100000,0
Time (s)

Austenitisation temperature (C) : 950.0

Grain size : 9.0 ASTM

Obrazek 82 TTT diagram ocel X37CrMoV5

Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel X37CrMoV5

Jominy hardenability

1900

1880
1860
1840
1820

& 1800

=

1780
w

£ 1760

(]

1740
1720
1700

1680
ISRty

50,75

50,65

OdH) ssaupley

2
o
w
=

(

1660
0 1 2 3 4

Distance (cm)

50,45
5

Grain size : 9 ASTM
Austenitisation : 950.0 C

M o.2% Proof stress IlHardness
M Tensile Stress

Obrazek 83 Prokalitelnost ocel X37CrMoV5

MLADEZE A

TELOVYCHOVY

COMPOSITION (/%)
Fe:90.34
Cr54
Mn: 0.5
Mo:1.5
Sit1.2
V.05
C: 0.4
P:0.03
S:0.02
TRANSITIONS: (C)
Acm: 858.9
Pearlite: 843.4
Bainite: 452.8
Martensite:
Start: 265.2
50%: 227.8
90%: 1411

COMPOSITION (Wt%)
Fe:90.34

Cr55

Mn: 0.5

Mo: 1.5

Sit1.2

V.05

C 0.4

P:0.03

5:0.02



EVROPSKA UNIE

Evropské strukturalni a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

Teplotni vodivost ocel X37CrMoV5

COMPOSITION (#t%)

Properties Fe:90.34

Cr54

Mn: 0.5

Mo: 1.5

Sii1.2

V.05

C: o4

P:0.03

5:0.02

[
@

(=)
=

[
=

[
[

/\/ ©1.0(Cls)

Thermal conductivity (W/(m*K))

o

200 400 600 800 1000
Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrdzek 84 Teplotni vodivost ocel X37CrMoV5

Teplotni roztaznost ocel X37CrMoV5

COMPOSITION (¥t%)
Properties Fe90.34
Cr55
hn: 0.5
00 Mo: 1.5
Sii1.2
V0.5
C:0.41
P:0.03
5:0.02

£1.0(Cls)

Linear expansion (%)

-2,0

1} 200 400 600 800 1000
Temperature (C)

Grain size: 9.0 ASTM
Secondary pt included in the calc!

Obrazek 85 Teplotni roztaZnost ocel X37CrMoV5



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

Ocel X153CrMoV12

Bindrni diagram ocel X153CrMoV12

Isopleth

&)

Temperature {

1600

1500

1400

w
o
o

o = M
o = o
=} o o

800

LiQuiD

LIQUID+AUSTENITE

AUSTENITE+CEMENTITE

FERRITE+CEMENTITE

700

1 2 3
C concentration (Wt%)

Balance element: Fe

Obrazek 86 Bindrni diagram ocel X153CrMoV12

CCT diagram ocel X153CrMoV12

CCT

Temperature (C)

1000~

1 Nass,a

800+

600+

400+

200+

AIEEA5)

Hardness 515 SL

Ml Pearlite(1%)

M eainite(1%)

@ sustenite(1%)
* Martensite start
@ Martensite 50%
@ Martensite 90%

i A
AN e

h

100
Time (s)

1 10 1000 10000 100000

Austenitisation temperature (C) : 950.0
Grain size : 9.0 ASTM

Obrazek 87 CCT diagram ocel X153CrMoV12

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (Wt%)
Fe: balance

Cr13.0

Mn: 0.6

Mo: 1.0

Si: 0.6

V1.0

C: variahle

P:0.03

5:0.03

COMPOSITION {t%)
Fe:82.14

Cr13.0

Mn: 0.6

Mo: 1.0

Si: 0.6

V1.0

Ci16

P:0.03

5:0.03
TRANSITIONS: (C)
Acm: 866.3
Pearlite: 815.1
Bainite: 462.6



EVROPSKA UNIE

Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani

TTT diagram ocel X153CrMoV12

TTE

Agm=8589

Wrerite(1%)

M Pearlite(1%)
Meainite(1%)
—Transformed(10%)
—Transformed(50%)
—Transformed(30%)
— Completion

200+

100

100,0

1000,0 10000,0

Time (s)

100000,0

Austenitisation temperature (C) : 950.0

Grain size : 9.0 ASTM

Obrazek 88 TTT diagram ocel X153CrMoV12

MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

COMPOSITION (/%)
Fe:90.34
Cr54
Mn: 0.5
Mo:1.5
Sit1.2
V.05
C: 0.4
P:0.03
S:0.02
TRANSITIONS: (C)
Acm: 858.9
Pearlite: 843.4
Bainite: 452.8
Martensite:
Start: 265.2
50%: 227.8
90%: 1411

Prokalitelnost (Jominiho zkouska prokalitelnosti) ocel X153CrMoV12

Jominy hardenability
2300 55,9
55,8
22007%
55,7
2100 5 g
c =1
s ]
2000 55,5 2
w —
o 2E
& 554 35
1900 —
55,3
1800
55,2
1700 55,1
o1 2 3 4 5 6 7 8 9 10
Distance (cm)

Grain size : 9 ASTM
Austenitisation : 950.0 C

M o.2% Proof stress IlHardness
M Tensile Stress

Obradzek 89 Prokalitelnost ocel X153CrMoV12

COMPOSITION (Wt%)
Fe:82.14

Cr13.0

Mn: 0.6

Mo: 1.0

Si: 0.6

V1.0

Ci16

P:0.03

5:0.03



EVROPSKA UNIE
Evropské strukturalni a investi¢ni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYC

Teplotni vodivost ocel X153CrMoV12

) COMPOSITION (#4t3%)
Properties Fe:82.14
Cr13.0
Mn: 0.6
28 Mo: 1.0
—_ Si:0.6
=aor V1.0
= C:16
£ P:0.03
"é $:0.03
> 25
=
‘g 24
S ©1.0(Cls)
o 23
(&)
E 22
@
£ 2
20
200 400 600 800 1000
Temperature (C)
Grain size: 9.0 ASTM
Secondary phases included in the calculation
Obrdzek 90 Teplotni vodivost ocel X153CrMoV12
Teplotni roztaZznost ocel X153CrMoV12
) COMPOSITION (/4t3%)
Properties Fe:82.14
Cr13.0
Mn: 0.6
00 Mo: 1.0
Si:0.6
V10
Ci16
P:0.03
5:0.03

B s W

£1.0(Cis)

Linear expansion (%)

-2,0
1} 200 400 600 800 1000

Temperature (C)

Grain size: 9.0 ASTM
Secondary phases included in the calculation

Obrazek 91 Teplotni roztaZnost ocel X153CrMoV12



