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A complete product offer

Main Materials Main Processes

High performance steels W

Nickel-based superalloys

000

Titanium alloys |

Melting / Remelting

InNnovation

Designing best-in class
new advanced materials

Certificatjqns |
and specifications

Aubert & Duval is a world leader at
designing new grades or optimizing
legacy alloys in close cooperation with

customers. Thanks to the world-renowned
expertise of its metallurgists, Aubert & Duval
continuously co-develops and optimizes
new product grades to provide reliable
solutions to customers ‘reguirements :
MLX#17, MLX®19, ARMAD®, AD730%, ML340....

In addition to general certifications (ISO 9001, ISO 14001, ISO 18001),
our Service Center is certified to the most stringent industry
specific standards: I1SO 9100 (aero design and manufacturing), ISO
9120 (aero distribution) and AQAP 2110 (NATO). Also, our products
are AMS, ABS and ASNA specified.

Our customers transform our bars

Offering the most relevant metallurgical solutions

Aubert & Duval provides metallurgical solutions exhibiting excellent mechanical properties such as
hardenability, corrosion resistance, toughness, fatigue performance, high temperature resistance
or abrasion resistance. The combination of these advanced mechanical characteristics fulfils the
metallurgical requirements for various critical applications:

Aerospace, Energy, Defense, Transportation, Tooling, Specialties

Whether used in Aerospace, Nuclear, Defense, Motosport or medical,

many parts are manufactured from bars in High Performance Steels, Superalloys or Titanium.

The initial guality of the selected material is therefore key in the final performance of the part.

We offer a wide range of products in several forms of our bars — round, flat and square -

and also in billets, sheets and to better fit customers requirements.

Because a bar is not only a bar, we bring technical support and innovation to our customers

as well as different services in heat treatment and logistics.

www.aubertduval.com/services-support/technical-support

A dedicated and large offering

Billets

DIAMETERS (mm) LENGTHS (mm)
PRODUCTS (Please contact us for T°'Tgf::ﬁﬁsg’m} (Please contact US STRAIGHTNESS
other requirements) i ! for other requirements)
20<0<40 +1.25% x 0 0 <= 140 mm:
2 mm/m
40<@<125 -0.1+1% x @) PEAsL
R A of total length
flod Enrs 20.< 0 <500 mm 3000 to 6000
(Black or peeled)
1256<0 <170 0/+3
0 > 140 mm:
3 mm/m
0>170 -3/+3
Flats
Square bars
Billets On request
Blooms

Sheets




SPECIFICATIONS MAIN STANDARDS CHEMICAL COMPOSITION MECHANICAL PROPERTIES
T T T HEAT

TREATMENT
Ni C Mo W Others see key below

GRADES R . COrmman WL | AMS | NF-EN /NF-EN-IS0 / NF-A . APPLICATIONS
European standard designation = =

uts |02
(N/mm?) (N/mm?)

Specification | Standard |Standard Symbol Numerical| Grade |Standard
|

STEELS FOR CARBURIZING
CX13VDW K2 NIMOVIZ-3 UNS: SE4152 R ~ R 5719 ~ B ~ - 012 25 | 1200 | 160 | 030 ~ T+ F + Ry 250°C 1350 1000 3 130 ste‘::mspace industry and industrial applications for: Ball screws, blade propellers, gears,
1.6657 6547 T iS5 rt: h hafts, actuat d i istant part:
’ _ . = K ; 5 : . . s " = ransmission parts such as gears, shafts, actuators and various wear-resistant parts
FADH T4NICrMaol3-4 UNS: K43214 T6NCDI3 16658 22:: T4NICrMol3-4 1.6657 016 | 320 [ 100 | 025 T+F+ Rv150°C 1350 1000 14 140 exposed to fatigue for aerospace industry, motor sport and mechanical parts,
; ; 6492 : T+ F+RvI50°C 1450 o0 13 120 Transmission parts such as gears, shafts, actuators and various wear-resistant parts
FDGW 26NICTMaIS LN ) B ) grgy | ZONIGMAIEA | 16660 B B 820, | 32 |10 | Be0 ) B Tgaz + F + Ry 150°C 1350 1000 13 ” 1o exposed to fatigue for aerospace industry, motor sport and mechanical parts.
; ; 6494 T+ F + Rv 300°C 1400 Nnz0 13 120 Injector, transmission parts as gears, shafts, actuators and various wear-resistant parts
0 . - - - - . - . - o - 3 v
FND ISNIMOSICrO UNS: K51570 6495 Rl || [ 200 | [ RO0<)| 206 S0 | haz 4 P rvs00cc | 1350 | 030 13 na exposed to fatigue and in-use temperature up to 250°C.
THROUGH HARDENING STEELS
: T+F+Rv200°C 1900 1500 o 50 Aerospace parts exposed to high stresses.
819Aw 35NiCrMole = 3 E-35NCDI6H g g x 3 = = 058 | (0K | 395 | Bal : - T+ Rv 650°C 1050 900 18 no - Various heavily stressed mechanical parts.
1 i = T+F + Rv200°C 1850 1400 8 40 % .
8198 36NICrMole - - 35NCDIG - - 36NICrMal6 16773 - - 035 | 380 | 170 | 030 - - ; ¥ I:!v ;SO°C S0 st = 150 - Large mechanical parts of complex shape exposed to high stresses.
T+Rv 3 n 14
CNS 3ENICrE - - 35NCE - - - - - - 035 | 120 | 085 - - - T j % Z:gog ggg 222 1 85 }8250 - Various crankshafts, shafts, fasteners, gears.
7 M ) .
F&5 Z4CTMo4 - - I5C0D4 1 ?E;E - Z4CTrMo4g 17220 - - 035 - 100 | 020 - - -‘rl': 2‘:{?;2 15053 3:3 ;605 123 - Truck, turbine or rotor drive shafts, gearbox gears.
w T+ Rv 200°C 1750 1250 12 70
d FDMA Z0NICTMo1E - - 30NCDIG - - - - - - 030 | 350 | 120 | 045 - - T: p‘: 62500 1000 i 15 ido - Parts requiring excellent fatigue and impact resistance.
L T+ Rv 200°C 1950 1450 [} &0 Parts for the aeros i i i
pace industry exposed to high stresses (mechanical strength of the
- . - 4 . - 4 . 1 . . \ . ! i 5 - -
E GH4 40CrMoVIE-9 QCoVI2 OCrMoVI3-9 8523 040 300 | 100 | 020 T+ Rv B00°C 1400 nso 1z et order of 1400 Nfmir),
(&) Rl UNS: G43406 . . 6409 b PR ] B23 ALS0 ) . - - 1 T . Parts requiring excellent fatigue resistance (shafts, gears, various safety-critical mecha-
= NC40MW NiCrMo7-3-2 AIS|/ SAE: E4340 4340 G414 INICrio7-3-2 B563 L33 A320 D40 | 1.BO | 08O | 025 + Rv 600°C Moo Q50 7 100 nical parts).
ladl MARAGING STEELS
L : : ;
; ; : y Ti: 0.50 H 1070 870 T4 - High strength parts for the aerospace and space industry
% MARVAL®™8| x2NiCoMolB-8-5 UNS: K22890 Maraging 250 | E-Z2NKD18 1.6352 6512 - = T2 AST9 003 | 18.00 - 5.00 - Co: 8.00 H+V 480°C 1850 1780 g 40 - [structural and defence components, fasteners, welded assemblies).
- Ti: 0.70
\ 16354 H 1070 870 14 :
% MY19 X2NiCoMo18-9-5 UNS: K93120 Maraging 300 - e 6514 - - - - <001 | 18.00 - 1.90 - Co: B75 H +V 480°C 2050 1980 a5 - - Structural and defence components, centrifuge components,
] ’ AlCdo ’
Bl STEELS FOR NITRIDING
{ Si 020
(o & : X . i . . X ) i i : 1 T+ Rv 570°C 1500 1300 15 . 80 Gun barrels for firearms and for any safety mechanical application for which a balance
L Armad F2LEMOVIEW U35 | 10301 | Bl | Q1 | DS 9 88215 # T+ Rv 610°C 1250 1050 20 200 between strength and impact toughness is needed expecially at low temperatures,
> .
8 GK3 FCrMol2/32CrMal2 = 5 30CD12 1.8564 - - 111,;?_:;! - - 0.30 - 300 | 040 - - T+ Rv 625°C 1000 B850 18 150 - Gears, spindles, machine tool components, various mechanical parts
: T+ Rv 600°C 1250 1060 15 130 Components (particularly asrospace parts) requiring very good mechanical properties
@ N . . - B B} . . . - L
GKH SILrMaviZ2 UNS: k24240 B2V w48 930 200 | 1000 | D20 T+ Rv 640°C 1080 200 2 170 in the core (surface hardness approximately 850 Vickers).
r 6497 T+ Rv 600D°C 1430 1280 T4 50 Parts which must be highly stable (gears, spindles, crankshafts, precision parts, aeros-
Z2CrMeNiVE UNS: K23280 = = - = 2 =2 = 030 | 0.80 | 140 1.20 Q.30 = = ] ! . !
GKP®YW rMoRI 6498 T+ Rv 640°C 1250 | 1075 16 80 pace parts).
STEELS FOR SPECIAL APPLICATIONS
V4216 : - = 36 . - = 2 . R High performance carburizing steel grade for parts requiring an excellent combination
SONILYW 13MoCTNIVAZ16-14 UNS: K21231 MSONIL 6278 | 1BMoCINVA2-I6-14 B&1 Q13 340 | 415 425 | 025 T+ F+Rv550°C 1400 1200 13 of rolling contact fatigue and in-use temperature up Lo 400°C
Fasteners used for assembly of light alloy components working at high termperatures.
cD223 HKEOMNIMNCr3-5-3 - - - - - XEONIMNCr13-5-3 - - - 0.60 1.0 300 | 040 - 500 H riale] 300 55 300 - Distribution tubes for valveless engines with pistons and cylinders in light alloys.Pre-
combustion chambers fitted to light alloy piston heads for diesel engines.
. . N " - Various heavily stressed mechanical parts,
NC310YW SOSINICrMavV10 UNS : K51570 & = = 6499 = 5 = = 040 | 175 085 | 040 | 020 | Si270 T+F+2xRv300°C 2150 1790 9 = = Carburising possible (torsion bars, gears, transmission shafts),
-y UNS: K44220 : y 6417 = 4 s o T+ 2xRv 300°C 2050 1700 12 50 s Shafts, gears, various safety-critical mechanical parts, various heavily stressed aeros-
NC40SW AN AISI: 300M S00M 6419 22 || ]| 980 | | e | LAl 5180 T+ Rv600°C 1450 | 1300 14 60 pace mechanical parts.
UNS: TN350 1.3551 - .
RASOYW BOMoCrv42-16 e M50 E-BODCV40 \3es 6491 . - . . 0.83 . 415 | 425 | 100 - T + 3xRv 550°C hardness: 60 / 63 HRC Aerospace bearings exposed to high stresses.
3 G 1 5 T+ Rv130% S . = = 2
RADW 100Cré AJ;TS;AGE?EEQSB;OO - 100C6 - 24447 18322 1 2?6? ES2100 | A3Z22 1.00 - 150 - - - 1 : R:;{”}%C?: :Z::::‘: 228 :3 Ball, roller or needle bearings, bearing races, thrust bearings, cams, rollers, etc..,
17754 T+ Rv 600°C 1050 850 1] = Welded assemblies requiring high mechanical properties.
B - - 5 - 2 == - == e ey
SCv 15CrMove 15Chbve 17736 015 125 | 090 | 025 T+ Rv625°C nso Noo 17 130 Complies with the requirements of the aerospace industry.

m MAIN STANDARDS CHEMICAL COMPOSITION MECHANICAL PROPERTIES

= HEAT

) Common Ams | NEENEERNSO id TREATMENT o APPLICATIONS

— Eurcpean standard SRsiaRatian Ti C Cr v Fe Al Others see key below (!\ii’rﬁm*) i

g TITANIUM

— TAGV Ti-BAI-4V UNS: RS6400 o a . - " s " Ba 0.08 o - 400 | <020 | <007 | <030 | 600 = Arnesisd a96 a7 10 Aerospace industry: d|§cs_ compressor blades, structural parts,
lance fasteners for low and high temperature environments etc.




SPECIFICATIONS MAIN STANDARDS CHEMICAL COMPOSITION MECHANICAL PROPERTIES

: HEAT
AD - NF-EN /NF-EN-IS
GRADES R orean St Common dhid S NF-A oitiers szgiz;“;g:il KV ARBELIEATIONS
K " designation the ol
MARTENSITIC STAINLESS STEELS
UNS: 543100 s T+ Rv 400°C 1400 1050 13 A h I, oil ducti d | industri
@ o : - e - ) ~ ~ - ) ) - = - erospace, chemical, oil production and nuclear industries,
APX XITCrNile-2 AlSE 420 431 ZISCN17-03 | 14044 | 5628 KI7CrNiGg-2 1.4057 431 ,;;g: 0Js | 2.00 | 17.00 T+ Ry 630°C 1000 750 15 40 pats exposed to marine corrosion.
" . T+ Rv 400°C 1200 950 =) 100 Muclear energy, weldable safety-critical parts exposed to marine
&, 5. z = = = = LB 2 2 & R z 3 < = z z :
APX"4 X4CTNiMoT6-5-1 ZBCNDI7-04 X4CrNiMole-51 [ 14418 006 | 400 | 1600 | 100 T+ Rv 580°C 1000 | 7s0 18 120 corrosion (hydraulic pumps and turbines, shafts, tie rods, fasteners)
. . 14933 T+ Rv250°C 1350 1000 17 no Warious mechanical parts, especially for the aerospace industry
X13vD X12CrNiMoV12-3 UNSI 564152 | JETHETE M152 | Z12CNDVI2 16939 5719 KIZCTNIMoVIZ-3 | 1.4938 | XM32 ASE5 0.2 250 | 50 | 160 030 - - . - = - T + PV 650°C 1050 700 15 120 . and gas and steam turbines.
XDISNW#/ . :
XI5TN XA0CrMoViMNIB-2 UMS: 542025 - - 14123 5925 XE0CrMoVNIG-2 1.4123 - - 042 - 1600 | 1.80 035 - = - 020 - - T+ F+ Rv180°C hardness: 59 HRC Bearings, ball screws, valve seats, guide collars.
XD1eN XS0CrSiMnVNIE-T UNS: 542716 - - - 5926 - - - - 050 - 16.0 - 030 | 030 - - - - V2,513 | T+F+RvigoeC hardness 58 HRC Bearings, ball-screws for industrial applications.
5630 AZTE
UNS: 544004 A3T4 ; . i i } ) } = . Bearing parts exposed to corrosive effects or operating at termpera-
XDBD XI05CrMal7 AlSE 4400 4400 Z100Cm7 13544 szé?ao XI05CrMen? 1.4125 4400 Fag9 100 - 17.00 | 050 T+ F+Rvi140°C hardness: 59 HRC tures of up to 500°C.
AGTE
)l AUSTENITIC STAINLESS STEELS
A | g .
i 22 i = = - . : = " = = . . ; . ? R For components operating in corrosive environments.
E NYB66 XICINIMOWN24-22-6 | UNS: 531266 003 | 220 | 240 | 550 050 w2 H || |20 50 Marine industry, paper pulp industry, chemical industry...
E STAINLESS STEELS WITH STRUCTURAL HARDENING
(V)] & ) : _ ! ; H + W 550°C 1240 nas 125 120 Heavily stressed parts requiring good corrosion resistance and very|
m MARWVALX12| XI1CrNiMoATIZ2-9 UNS: 511800 2 - o 5928 | XICrNIMoAITIIZ-9 | 1.4530 - = =002 2.00 | 1200 | 200 = Q.30 - 070 = - - H + \V 530°C 1430 1385 105 - e good mechanical properties.
= | MAR- : : : H+ WV 540°C 1440 1370 05 =10] Very heavily stressed parts requiring good corrosion resistance and
= VAL®X12H KICrNIMoAITIZ-10-2 UNS: 510120 = i - 5935 | XICrNIMoAITIZ-10-2 | 1.4596 - - =0.02| 1000 | 1200 | 200 2 Q.30 = 0.90 = - - H +V 510°C 1570 1490 10 ) 35 very good mechanical properties.
& F ) . . ASB4 | H + W 560°C 1240 1205 125 80 High performance mechanical parts combining very high strength, excellent
5 MARWVAL®I3X | *3CrNiMoan3-8-2 UNS: 513800 PHI3-8Mo - 14534 5629 | XECrNIMoANZ-B-2 | 14534 | XMI13 aros |2 005| 830 [ 1250 | 210 = - . 1.00 = & - H o+ 540°C 1450 1410 105 - 40 darmage talerancs properties and good corrosion resistanice.
) . ) H +V 538°C 1520 1500 12 45 Wery high performance mechanical parts combining very high stren-
MLX"17 HEHIMOAITHETEZ UNS:SN000 . ) - 225 | HCmIManTIREZ. | 24012 - - =002 (MO0 | 200 200 ) g3 - 19 ) . ) H + W 510°C 1725 | 1810 1 - 25 gth and corrosion resistance (including stress crack corrosion),
; . H +V 510°C 1890 1750 10 ‘ery high performance mechanical parts combining the highest strength
& Y - - - - - - - - - - - - - " - -
MLX"19 KINICrMOAITIIZ0-2 | UNSISNS02 5955 2002 (1235|1000 200 145 MO H +V 490°C 1930 | 1800 9 and corrosion resistance (including stress crack corrosion).
; 2 15-5PH 2 H +V 550°C 2o 1060 15 130 Mechanical parts combining strength and fatigue, excellent damage
X15Usw XECrNICu1s-5 UNS: 515500 WM12 - 14545 5659 . - XMz ASE4 | =0.07| 500 | 1500 - e - Q.30 - - 3.00 - H + V 620°C a50 750 15 - 160 talerance properties and good corresion resistance,
= > 17-4PH 5643 ; H + % 550°C 1070 | 1000 (o] 120 Mechanical parts combining strength and good corrosion resis-
XKECrNICuNBI&-4 NS 517400 % 14548 XECrMICUNDIG-4 | 1.4542 B30 ASB4 | =007 400 | 1850 = = E 035 =2 = 4.00 = =
X17U4 TRicu 630 5622 rHicu = H +V 620°C 950 | 750 | 18 140 | tance.
STAINLESS STEELS FOR HIGH TEMPERATURES
Mechanical parts for steamn turbines combining temperature resis-
- - - - - o - - - - - - - - &
56TS X19CrMoNDWVNTI-T Z20CDNBT XI2CriaNBVNTI-T | 14913 Q.20 Mmoo [ 070 08 0.40 T+ Rv 675/700°C | 1000 200 12 tance up to 560°C and corrosion resistance.
S 2 - R R R - - - ~ ~ ~ R B - i . Gas and stearmn turbine discs and blades, fasteners and parts wor-
XNZ26AW X2ZNICrTiMoV25-15 Z3INCT25 Q.02 26 1500 | 130 030 | 200 H + WV 720°C 1000 650 25 80 king under high stresses at temperature.
5731
XN26TW | xenicmimove2sis2 | UNs: see2se A286 EZ6NCT2s | 14944 | 2732 |yenicmmovezsisz| 14980 | ee0 | A4s3 | 005 2600|1500 | 125 | 025 [ 200 | - - - - - Hev720°c | w000 | eso | 25 | =0 ~ | EasaAndsteamiurbineblades, fostencrs forhigh tomperatuee
5734 environments, parts operating at high temperature stress levels,
5737

m MAIN STANDARDS CHEMICAL COMPOSITION MECHANICAL PROPERTIES

“ - KNF EN e TRE';TJENT

: Commeon urs 02% Y5 El

European standard : Cthers see key below . 7 5
desigiiztion Specification | Standard - Symbol M Grade |Standard (N/mm?) (N/mm?) (%)

NICKEL ALLOYS

= NiCrieCo9Fe- Aero Engines and Land Turbines : engines disk, buckets, fasteners, blades.
& = = i 1 1 zz = = - = = . 3
AD730 4Mo3-W3ITI3AIZ Relance | 1600 300 00 200 0 200 | NBIW.3 H¥V 1580 1200 L] Specialties : hot parts for turbo shafts in motorsport, hot tooling
W ; s : :
: Excellent resistance to oxidation combined with very good
. 5599 z Mn: 0.50 H - Grade1 850 450 40 4 : s

> PERG625 MNICr22Mo9Nb UNS: NOGE25 INCO 625 - - il NICr22Mo9Nb | 24856 | NOB625 | B446 | <005 |Balance | 22.00 | 900 | <050 [ =040 | <100 | <500 | =040 Ng‘ 260 H-G rad ez 750 350 e mechanical properties at high temperatures, Good low
9 T ~race temperature resistance and corrosion resistance.
— Fasteners or various iri { i ic limi

i d A - - i - 5 . N . parts requiring a particularly high elastic limit,
g PER718 NICHI9FeI9NDbSMo3 | UMNS: NO7718 INCO 718 NICrSFeioNDEMas | 2.4668 004 |Balance | 18.00 | 3.00 0.30 18.50 050 Nb: 520 H+V 1360 nz20 L=} corrosion resistance or non-magnetic properties.
i 5662 B637 Aerospace industry: compressor discs.
o PYRADS3INW/| NiCrioFslaNbSMo3 | UNS: NO7718 INCO 718 NCI9FeNb 24668 5663 NCERENEEMGS | 2.4668 | NO7718 8670 0.04 |Balance | 18.00 3.00 % 090 = 1850 050 Mb: 520 H+V 1360 nzo 8 Marine and land-based machines.
D Fasteners or diverse components,
w)

COBALT ALLOYS
HS25 5537 Mn:1.20 Aerospace parts for turbomachines exposed to high temperatures
XSH CoCr20W1sNj UMS: R30605 LGOS KC20WN 24964 5759 - - - Fa0 010 10.00 | 2000 - - - Balance | = 0.30 - W 1&0 o H 1005 460 45 (blades, combustion chambers, nozzles, etc).

Surgical implants.

KEY TO HEAT TREATMENT SYMBOLS

SOLUTION TREATED H ANNEALED R
THERMO-MECHANICAL TREATMENT ™ QUENCHED AND TEMPERED T+Rv
SUB-ZERO TREATMENT F SOLUTION TREATED AND AGED H+V

The list of products in the table is not exhaustive, please consult us for other materials.
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The information and the data presented herein are typical or average values and are not
a guarantee of maximum or minimum values. Applications specifically suggested for
material described herein are made solely for the purpose of illustration to enable the

reader to make his own evaluation and are naot intended as warranties, either express or
implied, of fitness for these or other purposes. Aubert & Duval's liability shall not extend,
under any circumstances, to the choice of the Product and its consequences.

@ Marle, Delphi, Valinox,

www.aubertduval.com
—_—



