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STEEL FOR CASE-HARDENING

With low carbon content, Carburized steels combine infernal toughness The heat treatments available for this type of steel, to be confirmed

with high surface hardness. ~After mechanical processing and the car- on a case-by-case basis according to customer requirements and material
burization freatment, these steels are ideal for gears, pins, bushings, specifications are: hot rolled, annealed, isothermal annealed, globular an-
shafts, and any other parts necessary for the transmission of motion. nealed, normalized, and quenched and tempered.
| Breaton | Pofle | Ronge (mnm) m
Hot rolled Round 20-200 Raw, rough peeled
Round 3:70
Drawn Hexagonal 3:70 Polished [SAh9-h10-h11
Bars Square 4:60
Peeled - rolled Round 20-100 Polished [SAh9-h10-h11
Ground Round 3+100 Polished [SA hé-h7-h8-h9-h10+h11
Round 2:22 [SAh9-h10-h11
Coils Drawn Hexagonal 312 Polished, phosphated EN 102182
Square 412 TI-T2-T3-T415

NON-ALLOY STEELS FOR SURFACE HARDENEING

These case hardening steels do not contain specific alloying elements tions that are not demanding, such as some pins and bushings.
other than carbon. They are often tempered in water and are therefore Some steels are offered with the addition of lead fo enhance machinea-
only suitable for the production of pieces with simple shapes and applica- bility, such as R10Pb.

EN 1SO 683-3:2018 Other
EN 10277:2018 Elements

KV10 108 11121 (1010 007:0,13 | 0,15:0,40 | 0.30:0,60 0,025 <0,035 | <040| <040 <010 <030

RI0S (IR 11207 (1010) 0,07:0,13 0,15:040 0,30:060 <0,025 0,020:0040 <040 <040 <0,10 <030 A=0,020:0,050

R10PB 04P 11207 (10L10) 0,07:0,13 0,15:040 0,30:0,60 <0,025 0,020:0,040 <040 <040 <0,10 <030 P=0i15:0.30
A= 0,020:0,050

KV15 15 11141 (1015) 012:0,18 015:040 030:040 <0025 <0035 <040 <040 <0,10 <030

RISPB | CISR+fb 11740 (10L15) 012:0,18 0,15:0,40 030:0,40 <0,025 0,020:0,040 <040 <040 <010 <030 [=015:0.30

Al=0,020+0,050
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ALLOY STEEL FOR CASE-HARDENING

Higher levels of chromium will increase core hardness, while the ad-
difion of nickel improves foughness and resistance to impact. Some
alloy steels are also available with the addition of lead, which facilitates
improved chip removal during machining.

The addifion of alloying elements allows for varied mechanical charac-
teristics dependent on the application and customer specification. After
machining, carburizing and tempering the result is heightened surface
hardness and notable internal toughness.

The temper-ubility increases with the addifion of alloying elements.

Other
Elements

RMI6 | 16MGSS' | 17139 | (5117) 014019 015:040 100:130 0025 |0020:0040 080110 0,020:0050 (=040
RMIGPB  16MCSS+Pb' 17139 (51U7) 014:019 015:040 100130 0025 0020:040 0B0:110 0020:0050 o0
RM20 | 20WCSS' | 17149 (4B20) 0,17:022 015:040 1,10:140 0025 0020:0040 100:130 0,020:0050 (w040

, U , , g P015:030

RM20PB  20MCSS+P 17149 (B120) 07:022 015:040 110:140 0025 0020:0040 100:130 0020:0050 "
; Mo=<0,10

RN 12063 009:015 015:040 030:0,60 0035 0020:0035 0,40:070 0020:0050 Mo<hl
Pb-0,15:0,30

RNOPB  12NC3 + 009:015 0,15:0,40 030:0,60 0,035 0,020:0035 040:070 0020:0050  Mo-=0,10
NE0,50:0,80

RNZ | TeNCS? | 15715 013:019 <040 070:1,00 0,025 0,020:0040 0,60:100 0020:0,050 N-0,80:1,10
RNZPB  T6NCS4+Pb? 15715 013:019 <040 070:1,00 0025 0020:0040 0,40:100 0020:0050 o=y o a0
RN3 2004 018:023 015:040 080:1,10 0035 0020:0035 080:120 0020:0050 Ml
RGZ IGNCITY (15752 012:018 015:040 030:060 0035 0020:0035 040:090 0020:0050 <l
Mo=0,15:0,25

RCO'S'  20NGHOS22' | 16526 (8620) 017:023 015:040 065:095 0025 0020:0,040 0,35:070 0,020:0050 Ne0,40:0,70
(1040

. Mo=0,15:0,25

RZ I7NCMGS647 16569 014020 <040 040:090 0025 0020:0040 080:1,10 0020:0050 NV o0E
Ph-0,15:0,30

RCZPB  17NCiMoS4 + Pt 16569 014:000 <040 060:090 0025 0,020:0040 080:110 0020:0,050 Mo-0,15:025
Ni=1,20:1,50

20MNV6  20WW6 15217 K313 016:022 010:050 130:170 0035 <0035 1=0,10:0,25

VEN IS0 683:3:2018/EN 10277:2018  2EN10084:2008 / EN10277-4:2008  *UNIT84678  *UNIS331-64
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Rodacciai’s production range is complemented by specialty steels pro- The heat treatments available for this type of steel, to be confirmed on
duced to specification for targeted applications. The most commonly a case-by-case basis according to customer requirements and material
produced specialty steels are listed in our table, however several other specifications are: hot rolled, annealed, isothermal annealed, globular

types are produced upon request. annealed, normalized, and quenched and tempered.
Hot rolled Round 20+200 Raw, rough peeled
Round 370
Drawn Hexagonal 370 Polished [SAh9-h10-h11
Square 4:60
Peeled - rolled Round 20-100 Polished [SAh9-h10-h11
Ground Round 3100 Polished [SA hé-h7-h8-h9-h10h11
Round 2:22 ISAh9-h10h11
Drawn Hexagonal 3:12 Polished, phosphated EN 102182
Square 412 T1-T2-T3-T4T5
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Steels destined for structural uses are produced in accordance with applica-
ble US ASTM standards and European standard EN 10025. For welded,
holted, and riveted structures in the building sector.

(E335+9)
(E33560)

S2351R
S2350RC

535512
$355J2C

(1.0060)

(1.0543) 0,37-0,45
1.0038

Loy (K02502) 0,17
10577 | (K031

10579 | (k031 0,20

Specialty steels for cold deformation which are low carbon and a balance
of other elements which improve the characteristics to obtaining cold

forged pieces even with large deformations.

EN 10263-2:2018
(4C

EN 10263-2:2018
(€100)

EN 10263-4:2018
3201B4

EN 10263-4:2018
36(1B4

EN1S0 683-17:2014
100Cr6

1.0303

1.0214

1.7076

1.7077

Bl

0,02-0,06

(1012)  0,08:0,12

0,30+0,34

0,34-0,38

(5210043)  0,93+1,05

Specialty steels for this product line are both non-alloyed and alloyed
steels adhering to ASTM standards and APl specs. They are used in the
production of flanges, fittings and linkages for the oil and gas indus-

A105 <0,35
B7 _
gy 038:048
Bl6 | 0,36:047
17 ,

oy 038:048

0,10-0,35 | 0,60+1,05
0,15:0,35 | 0,75+1,00
0,15:0,35 | 0,45:0,70
0,15:0,35 = 0,75+1,00

In addition to the base steel Re37 (ASTM A284C), the Re52D (ASTM
A656GR.50) type is used at low temperatures, while the Re60S (ASTM
A6566R.50) type is sulfur enhanced for improved machinability.

<0,50

’

<0,55

<1,40

<1,40

<1,60

<0,035

<0,025

<0,045

<0,55

<0,55

0,080+0,120

<0,035

<0,025

0,020+0,060

Although there are many applications, specialty steels in Rodacciai’s pro-
duction range are most commonly used for production of ball bearings,
rollers, and bearing races.

<0,10

<0,10

<0,30

<0,30

0,15:0,35

0,20-0,40

0,30-0,50

0,60+0,90

0,70-1,00

0,25:0,45

<0,020

<0,025

<0,025

<0,025

<0,025

<0,025

<0,025

<0,025

<0,025

<0,015

0,020-0,060

0,020-0,060

0,020+0,060

0,020-0,060

<0,050

(=0,90+1,20
(u=0,25
B=0,0008-0,005
(r=0,90+1,20
(u=0,25
B=0,0008-0,005
(r=1,35+1,60
Mo=<0,10

try. Alloyed steels are generally supplied in the quenched and tempered
state, with specific mechanical characteristics for each application or fo

customer specification.
<0,035 <0,040 <0,30
<0,035 <0,040  0,80+1,10
<0,035 <0,040 | 0,80+1,15
<0,035 <0,040  0,80+1,10

<0,12

0,150,25
0,50-0,65
0,15:0,25

0,020-0,050

<0,015

Ni=<0,40
V=<0,08
(u=<0,40

0,020-0,050

V=0,25+0,35

0,020-0,050
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With a chemical composition specifically designed fo guarantee superi-
or performance, quenched & tempered steels are hard and tough. This
makes them suifable for use in severe conditions and extreme applica-
fions.

The quench and tempering treatment is typically carried out on finished
pieces during the final stages of production. Rodacciai can offer these
products in the quenched and tempered state. Our heat treatment is
carried out on the rolled semiinished product before the drawing or peek

surface characteristics of a cold finished product.

The complete range of quenched and tempered steels, diversified in terms
of chemical composition and therefore temper-ability, allow for all metal-
lurgic or mechanical specifications to be satisfied.

The heat treatments available for this type of steel — to be confirmed on
a case-hy-case basis according to customer requirements are: hot rolled,
annealed, isothermal annealed, globular annealed, normalized, and
quenched and tempered

ing finishing operations. The delivered product has the appearance and

Hot rolled Round 20+200 Raw, rough peeled

Round 370

Drawn Hexagonal 3+70 Polished ISAh9-h10-h11
Square 4+60

Peeled - rolled Round 20+100 Polished ISAh9-h10-h11

Ground Round 3100 Polished [SA h6-h7-h8-h9-h10-h11
Round 222 [SAh9-h10-h11

Drawn Hexagonal 312 Polished, phosphated EN10218-2
Square 4:12 TI-T2-T3-T4T5

and tempered steels have a limited temper-ability and do not allow for
well transformed grain structure to be obtained on pieces with a heavy
(ross-section.

These various types of non-alloyed steels (without the addition of a-
loying elements) differ from each other by the percentage of carbon
content. The higher the carbon content, the greater the hardness
after a quench and tempering heat treatment. Non-alloyed quenched

(228! 1.1

(8, ]

1 (1020-1023) 0,17-0,24 = <0,40
(22R+Pb'  1.1149 (1020-1023) 0,170,224 <040 0,40:0,70 <0,030 0,020-0,040 <0,40 <0,10 <0,40 <0,30

(30! 11178 | (1030)  0,27-0,34 10,10-0,40 0,50+0,80 <0,025 <0,035 <040 <0,10 <0,40 <0,30
(30R 11179 (1030)  0,27+0,34 0,10-0,40 0,50+0,80 <0,025 0,020:0,040 <0,40 <0,10 <0,40 <0,30 Al=0,020-0,050
(35E 1.1181 1035 | 0,32:0,39 0,10-0,40 0,50+0,80 <0,025 <0,035 <0,40 <0,10 <0,40 <0,30

(35R+Pb  1.1180  10L35

(40E 1.1186 | (1040)
C40R 1.1189 | (1040)

C40R+Pb | 1.1189 = (10L40)

(45E 11191 (1045)
(45R 11201 (1045)

C45R+Pb  1.1201  (10L45)
EN IS0 683-3:2018/EN IS0 683-2:2018 / EN 10277:2018

0,40:0,70 <0,030  <0,035 <040 <0,10 <0,40 <0,30

Al=0,020+0,050
Pb=0,15:0,30

032:039 0,10:0,40 050:080 <0025 0,020:0,040 <040 <010 <040 <030 H=OTRC00
037:044 0,10:040 050:0.80 <0025 <0035 |<0.40 <010/ <040 <030
037:044 0,10:040 050:0,80 0,025 0020:0040 <040 <0,10 <040 <030 Al=0020:0050

Al'=0,020+0,050

0,37-0,44 0,10-0,40 0,50+0,80 <0,025 0,020-0,040 <0,40 <0,10 <0,40 <0,30 Pb = 015030

0,42-0,50 0,10-0,40 0,50+0,80 <0,025 <0,035 <0,40 <0,10 <0,40 <0,30
0,420,50 10,10:0,40 0,50+0,80 <0,025 0,0200,040 <0,40 <0,10 <0,40 <0,30 Al=0,020-0,050

042:0,50  0,10:0,40 050:080 <0025 0,020:0,040 <040 <010 <040 <030 H=0UR0000

TENT0083-1+A1:1996
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(50F 1.1206 1050 | 0,47+0,55 0,10-0,40 0,60-0,90 <0,025 <0035 <040 <010 <040 <030
(551 1.0535 1055 0,52-060 <040  0,60-0,90 <0,030 0,020-0,040 <0,40 <0,10 <0,40 -
C60R 1.1223 1060 | 0,57-0,65 0,10-0,40 0,60+0,90 '<0,025 0,020-0,040 <0,40 <010 <040 <030

EN 150 683-3:2018/EN 150 683-2:2018 / EN 10277:2018 TENT0083-1+A1:1996

Alloyed quenched and tempered steels contain alloying elements Nickel has beneficial effects on impact resilience and resistance to fo-
(manganese, chromium, nickel, molybdenum) in variable quantifies and fique.

proportions that allow for desired temper-ability o be achieved. Larger Molyhdenum reduces the phenomenon of fragility upon tempering.
pieces can be produced with grain structures transformed to the core Manganese slows the rate of cooling which enhances heat treatability.
and suitable fo the most demanding applications. Alloying elements are These steels are usually quenched and tempered in oil which allows
chosen as a function of the desired metallurgic and mechanical charac- for the production of finished products in basic and complex shapes. The
teristics. For example: fields of application are quite varied: shaft components, gears, linkages,
Chromium improves hardness and toughness. fasteners and mechanical components of all types.

340r4 1.0733 - (5132)  0,30:0,37 ' 0,10:0,40 0,60:0,90 <0,025 0,035 0,90+1,20 0,020-0,050 el <140

4G4 1.0737 0 (5182)  0,30-0,37  0,10:0,40 10,60+0,90 <0,025 0,020+0,040 0,90+1,20 0,020:0,050 - <040

31054 17038 (5135  0,34:0,41 1 0,10:0,40 10,60+0,90 <0,025 0,020-0,040 0,90+1,20 0,020-0,050 - [<040

4104 10735 (5140)  0,38:0,45 0,10:040 0,60:090 <0,025 <0,035 0,90+1,20 0,020:0,050 - <040

41654 1.0739 - (51400 0,38-0,45 ' 0,10:0,40 10,60+0,90 <0,025 0,020-0,040 0,90+1,20  0,020-0,050 - <040

36(Mn5 ? - - 0,33:0,40 0,15:0,40 0,80-1,10 0,035  <0,035 1,00:1,30 0,020-0,050
36(Mn5 +Pb2 | - : 0,33:0,40  0,15:0,40 0,80-1,10 <0,035 <0,035 |1,00+1,30  0,020:0,050 : Pb=0,15:0,30
30CMod ¢ ; (4130)  0,27:0,34  0,15:0,40 0,40-0,70 <0,035 <0035  0,80:1,10 0,020-0,050 0,15:0,25

250MoS4 | 1.7213 : 0,22:0,29 1 0,10:0,40 0,600,90 <0,025 0,020-0,040 0,90+1,20 0,020-0,050 10,15+0,30 <0,40 :
25(MoS4+Pb | 17213 : 0,22:0,29 1 0,10:0,40 0,60:0,90 <0,025 0,020:0,040 0,90+1,20 0,0200,050 0,15:0,30 <0,40 ' Pb=0,15:0,30

34CMoS4 17226 (4135) 0,300,371 0,10:0,40 10,60+0,90 <0,025 0,020-0,040 0,90-1,20 0,020-0,050 10,15:0,30 <0,40
34CMoS4 +Pb 17226 (41135)  0,30:0,37  0,10:040 0,60-0,90 <0,025 0,0200,040 0,90+1,20 0,020:0,050 0,15:0,30 <0,40 Pb=0,15:0,30
42GMoS4 | 1.7227 (4140-4142) 0,38<0,45 ' 0,10:0,40 10,60+0,90 <0,025 0,020-0,040 0,90-1,20 0,020+0,050 10,15:0,30 <0,40

42GMod  1.7225 (4140-4142) 0,38-045 0,10:0,40 0,60:0,90 <0,025 <0035  0,90+1,20 0,020-0,050 0,15:0,30 <0,40
420MoS4 +Pb | 17227 | (41140) | 0,38:045 0,100,440 0,60-0,90 <0,025 0,0200,040 0,90+1,20 0,020-0,050 0,15:0,30 <0,40  Pb=0,15:0,30
500Mo4 17228 (4147)  046:054 0,10:040 0,50:0,80 <0,025 <0,035 0,90+1,20 0,020:0,050 0,15:0,30 <0,40

NG’ 16510 - 035:043 <040 050:080 <0025 <0035 |040:100) 000:0050 (015:025| | Ni=070:100
BNGHO3 P! 16510 - 035048 <0AD OSD080 <005 <0G 040:100 00:0050 01s:gps  Fo-0SA0
MONMob 16582 - 030:038 | 010:040 050:080 <0025 <0035 |130:1,70] 0020:0050 015:030 <040  Ni=1,30:170
NG 16580 - 026:034 010:040 050:080 <0025 <0035 |180:220 0020:0050 (030:050 <040  Ni=180:220
(30N (16582) 43403 038:043 015:035 060:090 <0035 <000 070090 - 020030 Ni=165:200
| | . | | Ni=<030

OB IO - 042:050 015:040 060:090 <0035 0020:0040 030:040 O
NONN9S 16519 - 02034 <040 (040:070 <005 <005 230:200 - 015025 | V=010:0%0
SV 18159 (6150 047:055 010:040 040100 0025 <005 00110 - C <040 VD10:05
NGNS 1TT09 - 01035 <) 040080 <005 <00 12150 <000 ossop0 N
TNCBS2' 17180 - 024030 <0AD 110:140 <0025 <0085 030:040 - : 3-0,0008:0,005
OMVS' TS - 016072 010:050 130170 0085 <0085 - : - 1010:0.20

EN1S0 683-3:2018/EN IS0 683-2:2018 / EN 10277:2018 'EN10083-3:2006 / EN10277-5:2008 2UNI7845-78  °EN10085:2001  *EN10269:2013
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The series of carbon steels for surface tempering includes four types of
materials with an increasing carbon content. The hardness obtained on the
surface with this treatment is directly proportional to the steel’s carbon
content.

Al of these special steels have a balanced chemical composition that allows
for good machinability (S = 0.020 — 0.040). Another benefit is excel-
lent repeatability of the heat treatment due fo the constant austenitic

Hot rolled Round
Round

Drawn Hexagonal
Square
Peeled - rolled Round
Ground Round
Round

Drawn Hexagonal
Square

grain (Al = 0.020 — 0.050). The required hardness values can only be
obtained with certainty after the removal of the bar’s surface layer to elim-
inate any decarburization.

The heat treatments available for this type of steel — o be confirmed on @
case-by-case basis according to customer requirements and material specifi
cations are: hot rolled, annealed, isothermal annealed, globular annealed,
normalized, and quenched and tempered.

20-200 Raw, rough peeled
370
370 Polished [SAh9-h10-h11
460

20100 Polished ISAh9-h10-h11
3100 Polished [SA hé-h7-h8-h9-h10+h11
222 ISAh9-h10h11
3:12 Polished, phosphated EN 102182
412 T1-T2-T3-T4T5

RODACCIALCOM



Non-alloyed steels may contain traces of alloying elements, present in the The carbon content of these steels defines the resulting mechanical prop-

scrap used to melt the steel. erties and the applications.

(1035 | 0,30-0,36 = 0,10-0,40 = 0,60-0,90 = 0,035 10,020-0,040 <025 <025 <040 0,020-0,050

(1040)  0,40-0,46 0,10-0,40 0,60-0,80 0,030 10,020-0,035 <025 <025 <040 0,0200,050

(10L40) = 0,40s0,46 = 0,10:0,40 0,60-0,80 0,030 0,020:0,035 <025 <025 <040 0,020:0,050 Pb=0,15+0,30

(1045)  0,45-0,52 ' 0,10-0,40 0,50+0,80 0,030 0,020+0,035 <040 <040 <040 0,020-0,050 Mo=<0,10

(1050) | 0,552+0,57 # 0,10-0,40 0,60+0,80 0,030 0,020+0,035 <020 <025 <040 0,020:0,050 Mo=<0,050

UNI7847-87 EN10083-2:2006 EN10277-5:2008 FIAT52503-90 FIAT52504-90
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Rodacciai S.p.a. - Headquarters
Bosisio Parini (LC) Via Giuseppe Roda 1, 23842

Tel. +3931878111 | Fax +3931878312
info.vendite@rodacciai.com
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