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Cr-steels
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Cr-Ni steels
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AISI (American Iron and Steel Institute) (goodiws pivme
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*e
*e

SAE designation Type

1o Carbon steels

230X Mickel steels

Inoox Mickel-chromium steels

4o Molybdenum steels

B0 Chromium steels

000K Chromium-vanadium steels

1o Tungsten steels

0o Mickel-chromium-molybdenum steels

Do Silicon-manganese steels
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Nickel-chromium-molybdenum steels
430¢|Ni 1.82%, Cr 0.50% to 0.80%, Mo 0.25%
438V | Ni 1.82%, Cr 0.50%, Mo 0.12% or 0.35%, V 0.03% min
470 Ni 1.05%, Cr 0.45%, Mo 0.20% or 0.35%

SAE designation Type
Carbon steels
10xx | Plain carbon (Mn 1.00% max)

11xx¢| Resulfurized 81x¢|Ni 0.30%, Cr 0.40%, Mo 0.12%
12xx| Resulfurized and rephosphorized 81Bxx| Ni 0.30%, Cr 0.45%, Mo 0.12%, and added boron!"
15x¢| Plain carbon (MI’I 1.00% to 155%:‘ 8600 | Ni 0.55%, Cr 0.50%, Mo 0.20%

87Tx0¢|Ni 0.55%, Cr 0.50%. Mo 0.25%
88| Ni 0.55%, Cr 0.50%, Mo 0.35%
93xx|Ni 3.25%, Cr 1.20%, Mo 0.12%

Manganese steels
13x0¢|Mn 1.75%

Nickel steels 9dxx| Ni 0.45%, Cr 0.40%, Mo 0.12%
23x Ni 3.50% 97xx|Ni 0.55%, Cr 0.20%, Mo 0.20%
253w Ni 5.00% 98| Ni 1.00%, Cr 0.80%, Mo 0.25%

Nickel-molybdenum steels
46| Ni 0.85% or 1.62%, Mo 0.20% or 0.25%
48xx¢| Ni 3.50%, Mo 0.25%
Chromium steels
50xx| Cr 0.27% or 0.40% or 0.50% or 0.65%
50| Cr 0.50%, C 1.00% min

Nickel-chromium steels
31| Ni 1.25%, Cr 0.65% or 0.80%
323 | Ni 1.25%, Cr1.07%
33| Ni 3.50%, Cr 1.50% or 1.57%
34x|Ni 3.00%, Cr0.77%

Molybdenum steels 50Bxx| Cr 0.28% or 0.50%, and added boron!’
40xx Mo 0.20% or 0.25% or 0.25% Mo & 0.042 st 51xx| Cr 0.80% or 0.87% or 0.92% or 1.00% or 1.05%
44xx Mo 0.40% or 0.52% 5130cx| Cr 1.02%. C 1.00% min
Chromium-molybdenum (Chromoly) steels 51Bxx|Cr 0.80%, and added boron!"

4130¢| Cr 0.50% or 0.80% or 0.95%, Mo 0.12% or 0.20% or 0.25% or 0.30% 5200¢|Cr1.45%, C 1.00% min



Materials numbers (EN 10027)
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1. XX XX (XX)
Material group |

Steel class

Order in class

Additional numbers

Carbon Steel

Base Steel

1.00XX-Base Steels

Quality Steels

1.01XX- General Structure Steels

Special Steels

1.11XX-Structural, Pressure Vessel and Eng. Steels with C<0.5%

Alloy Steel

Quality Steels

1.08XX-Steels with Special physical properties

Special Steels

1.23XX-Tool Steels- CrMoV Steels

1.35XX-Miscellaneous Steels- -Bearing Steels

1.46XX-Stainless and Heat Resistant Steels

1.51XX-Structural, Pressure Vessel and Eng. Steel (MnSi or MnCr Steels)




Characteristics of AlSI 1010 Carbon Steel

Machinability: Fairly Good
Forming: Good
Welding: Good Chemical Composition of AISI 1010 Carbon Steel
Heat Treatment: Annealed / Case Hardened Carbon 0.08-0.13
Forging: Good - Between 2300-1800
ging °F Manganese 0.30-0.60

Hot Working: 900-200 °F Phosphorus 0.040 max
Cold Working: Good Sulfur 0.050 max
Annealing: 1600-1800 °F (Full Annealed -

has Tensile Strength of 45 ksi) Silicon 0.10 max3

Iron Balance

Tempering: 600-1100 °F (Will Give

Tensile Strength of 75 ksi)
Hardening: Cold Working / Heat

Treatment



Steel Name 1018 1050 1075 1080 1084 1095
Manufacturer Generic | Generic | Generic | Generic | Generic | Generic
Carbon: .18% .50% .75% .B1% .B6% .95%
Chromium: - - - - - -
Cobalt: - - - - - -
Manganese: .75% .75% .75% .75% .75% 40%
Molybdenum: -- - -- - - -
Nickel: - - - - - -
Niobium: - - - - - -
Nitrogen: -- - -- - -- -
Phosphorus: .04% .04% 04% .04% .04% .04%
Silicon: 22% 22% 22% 22% 22% 22%
Sulfur: 05% 05% 05% 05% 05% .05%
Tungsten: -- - -- - -- -

Vanadium:
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Grade :

C45E

Number:

1.1191

Classification:

Non-alloy quality special steel

Chemical composition % of steel

C45E (1.1191):

EN 10277-5-2008

Cr+Mo +Ni= 0623

C Si Mn Ni P 5 Cr Mo
042 -0.5 max 0.4 0.5-0.8 max 0.4 max 0.03 max 0.035 max 0.4 max 0.1
Equivalent grades of steel C45E (1.1191)

Warming! Only for reference
EU USA | Germany | Japan France England | Italy | Spain | China | Sweden | Finland | Russia Inter
EN - DIM, W JIS AFNOR BS UNI UNE GB 55 SFS GOST IS0
C45E 1045 Ck45 S545C | XC45 080M46 | Cdh | C45k 45 1672 C45 45 C45E4

XC48H1 | CFS8 F1140 45H
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Material No.:

1.7225

1.7227

Former brand name: International steel grades:

Mo 40 BS: 7080, 7090, 708A42
AFNOR: 42CD4
SAE: 4140H, 4140RH

Material group:

Steel for quenching and tempering according to DIN EN 10083

Chemical

composition:
(Typical analysis in %)

Steel (] Si Mn Cr Mo S other
42Criviod 042 | 025 | 075 | 110 | 022 |<0035| (Pb)
42CrVioS4 042 | 025 | 075 | 110 | 022 g'ggg (Pb)

Application:

Alloyed heat treatable steel with a typical tensile strength of 900 -
1200 N/mm2 For automotive and aircraft components with high
toughness as axle journals, gears, tyres, push rods.
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0.08 0.75 min: 16.0 min: 2.0 min: 10.0 0.10
{5319‘.]0] max max max max max max: 18.0 max: 3.0 max: 14.0 max
316l 0.03 20 0.75 0.045 0.03 min: 16.0 min: 2.0 min: 10.0 0.10
(531603) migx max miax max max miax: 18.0 max: 3.0 miax: 14.0 migx

MECHANICAL PROPERTIES:

Tensile Strength | Yield Strength . e Hardness
0.2% s (min) rordness AR | (rokwel o) max

75 20 A0 ] S5
(531600)
216L
. 70 25 40 217 S5
(531603) -
STAMDARDS:

» ASTM/ASME: UNS S31600 / $31603

+ EURONORM: X1 CrNiMo 17 12 2 / X3 CrNiMo 17 12 2
» AFMOR:Z6CND17-11/7Z2 CND 17-12

s DIN: 1.4401 /1.4404
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Sut (KSI) UNS# § ] ali % Cu
32-50 C 10000-C13000 Zn+Be Commercially Pure | ol palld e 99.9
C17000 ZN Beryllium Brass sl 0

37 C21000 ZN Gliding Brass 2t = 95
C22000 ZN Commercial Brass o i 90
39-70 C23000 ZN Red Brass AR 85
C24000 ZN Low Brass S oy 80
8-65 C26000 ZN Cot Ridge Brass S8 i 70
C27000 ZN Yellow Brass )R
25-53 C28000 ZN Montez Metal ille lé 60
C33000 ZN+Pb Leal Brass s R
66-128 C50000 Sn Phosphor Bronze S A 3 p 90
85-90 | C606000-C64200 Al Aluminum Bronze oozl 35 93
C64700-C66100 Si Silicon Bronze JERE LN A Y
C70000 Ni Copper Nickel IS e
185 ? 0.3% Co—2% Be | Beryllium Copper psal p ue
? Mn Magnesium Copper e e




