
Rodacciai RefeRences and compaRable standaRds

chemical composition (cast analysis) (%)

eURope italy GeRmany fRance UK Usa
UNI EN 10083-2: 2006
UNI EN 10277-5: 2008

(UNI 7845-78) (DIN 17200-86) (NF A 35-552-86) (BS 970 pt.3-96) ASTM A 29

KV45

R45

Grade n° Werkstoff n°

C45E 1.1191
C45

Ck 45 1.1191
XC 45 080M47 1045

C45R 1.1201 Cm 45 1.1201

mechanical pRopeRties - as Rolled condition

size
mm

hb max to condition: Quenched and tempered (+Qt) normalized (+n)
treated to improve 
shearability (+s)

soft annealing 
(+a)

Rp0,2 (mpa) min Rm (mpa) min a5 (%) min Z (%) min KV (J) min
Rp0,2 (mpa) 

min
Rm (mpa) 

min
a5 (%) min

≤ 16 255 207 490 700÷850 14 35 25 340 620 14

> 16 ≤ 40 255 207 430 650÷800 16 40 25 305 580 16

> 40 ≤ 100 255 207 370 630÷780 17 45 25 305 580 16

> 100 ≤ 160 255 207 - - - - - 275 560 16

> 160 ≤ 250 255 207 - - - - - 275 560 16

mechanical pRopeRties - bRiGht pRodUcts condition

europe c si / max mn p / max s cr / max mo / max ni / max al pb
KV45
R45

R45Pb

C45E

0,42÷0,50 0,40 0,50÷0,80 0,035

≤ 0,035

0,40 0,10 0,40

- -

C45R 0,020÷0,040 - -

C45R Pb 0,020÷0,040 0,020÷0,050 0,15÷0,30

size
mm

as Rolled + as Rolled + turned (+sh) Quenched + tempered + turned  (+Qt +sh)** Quenched + tempered + cold drawn (+Qt +c) cold drawn (+c)

hardness hb Rm (mpa) Rp0,2 (mpa) 
min Rm (mpa) a5 (%) min Rp0,2 (mpa) 

min* Rm (mpa) a5 (%) min Rp0,2 (mpa) 
min Rm (mpa) a5 (%) min

≥ 5 ≤ 10 - - - - - 630 850÷1050 8 565 750÷1050 5

> 10 ≤ 16 - - - - - 600 800÷1010 8 500 710÷1030 6

> 16 ≤ 40 172÷242 580÷820 430 650÷800 16 570 750÷950 9 410 650÷1000 7

> 40 ≤ 63 172÷242 580÷820 370 630÷780 17 470 700÷880 10 360 630÷900 8

> 63 ≤ 100 172÷242 580÷820 370 630÷780 17 380 650÷820 11 310 580÷850 8

*for reference only  **this values are valid also for cold drawn - Quenched + tempered condition (+c +Qt)
for size <5 mm the mechanical properties may be agreed at the time of enquiry and order

standaRd RefeRence:
Uni en 10083-2:2006 (Hot-rolled products)  |  Uni en 10277-5: 2008 (Bright products)
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limits 
of range

Hardness HRC at a distance from quenched end of test pieces (mm)

1 2 3 4 5 6 7 8 9 10 11 13 15 20 25 30

+H
Max 62 61 61 60 57 51 44 37 34 33 32 31 30 29 28 27

Min 55 51 37 30 28 27 26 25 24 23 22 21 20 - - -

haRdness limits (Jominy test)

WoRKinG tempeRatURes Recommended

operation hot forgings 
deformation normalizing soft annealing Quenching in oil or 

water tempering 

°C 850÷1150 850÷890 650÷700 830÷870 550÷660
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