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Nickel Alloys for Special Applications

The development of new technologies and industries often demands materials with enhance performance and resistance to aggressive environments.
These demands have driven the development of highly alloyed iron, nickel and cobalt based.

By varying the combination of different chemical elements a wide range of useful properties can be achieved.

These include exceptional mechanical properties, high creep and rupture strength, enhanced toughness, better metallurgical stability, improved fatigue and thermal
shack properties, superior corrosion resistance across a broad spectrum of temperatures while maintaining good fabricability.

Nickel alloys can be easily cold worked to enhance mechanical properties.

Heat treatments can also raise mechanical properties in same nickel alloys and can be used to imprave corrosion resistance.
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The heat treatment (temperature, soaking *
and cooling practice) depends on chemistry, 113
profiles & dimensions, manufacturing i
process, and final application.

Valbruna, founded in 1925 and leader in the production
of Stainless Steels, Nickel Alloys and Titanium long
products, is underpinned by long experience and a highly
qualified customer service. Since the seventies, Valbruna
has concentrated part of its production on Super-
Austenitic Stainless Steels and Nickel Alloys.
Today a wide range of Nickel Alloys is produced in billets,
bars, wire rod and wire, making Valbruna an ideal partner
for all those manufacturing companies involved in oil,
chemical, petrochemical, marine, automotive, energy
and power generation sectors.
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OUR NICKEL ALLOYS

VALBRUNA | COMMERCIAL INTERNATIONAL
GRADE NAME ORE ] ol 8s DESIGNATION ESCRIPTION

Alloy 800 is &n austenitic Fe-Ni-Cr alloy with controlled A, Ti, 5i and Mn additions. It is
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VALBRUNA | COMMERCIAL
GRADE NAME

INTERNATIDNAL
DESIGNATION

SG-NiCu 30 MnTi

DESCRIPTIOI

Alloy 60 is used for MIG and TIG techniques. It is used for welding alloys such as 400 and K-

MELTING PRATICES
AOD | ESR | VAR

the aged condition it has low magnetic permeability to temperature below ta -120° C.

characterized by high strength for service temperatures up to 540° T, very good resistance to EG3 Alloy 60  |NO40BO | 2.4377 | NA33 UP-NiCy 30 MaTi 500. Its properties - as welded - are similer to base alloy. Nevertheless this alloy is not
oxidation and to carburization up to 1093° C and corrosion resistance in many corrosive and L precipitation hardenable.
aqueous media
Alloy BOD | ND8BOO NATS X10NICrATi3221: | Mo BOGH is & high Carbon version of alay 800 which guerantees higher creep and rupture EG4 Alloy 401 | ND4401| 2.0842 = - Rlloy 801 is a Cu-Hialloy, Itis used for electrical and electronic applications and for welding. J
ANY Alloy 800H | ND8B10| 1.4876 ILPAITIdE-2 12| recictance for temperature above G00° C. These properties are also due a higher heat v
Alloy 800HT | NOSE11 NA15(H)|  X10NICrAlTi32-20 | treatment temperature than alloy 800's one that provides an average grain size 5 or coarser. Alloy 60 is a Ni-Cr-Fe alloy with excellent corrosion resistance to oxidation up to 980°C, to
oy Alloy BOOH is prefeerred for prolonged exposure at high temperatures, carburization and to stress corrosion cracking at elevated temperatures. It also provides
Alloy BOOHT is a modified chemistry of alloy BOOH which guarantees a higher creep and stress ’ corrosion resistance by many erganic and inorganic compounds. This alloy is characterized
rupture for service temperatures above 700° C because of controlled C, Al and Ti additions GL1 Alloy 800 |NOBBOO | 2.4816 | NA14 NiCr15Fe also by good mechanical properties from temperature below-zero up to 700° C, high creep- ‘I
(C=0,06-0,10%, Al+Ti=0,85-1,20%) and a higher solution annealing temperature grain size rupture properties and by good worksbility. This set of properties suggests the use of alloy
5 or coarser is requested. 800HT is used specially at temperature above 800° C. 600 for services from cryogenic to high temperatures (above to 1080° C).
Rlloy B25 is a Ti-stabilized fully austenitic Ni-Fe-Cr alloy with Mo and Cu additions. It is Rlloy BOA is a Ni-Cr precipitation hardenable alloy. It is characterized by good mechanical
N characterized by excellent resistance to stress-corrosion cracking, good resistance to pitting, = . properties and resistance to creep at high temperature. Alloy 80A exhibits also good
ANZ Alloy 825 | NOBB25 24858 NA16 NiCr21Mo crevice corresion and ta axidizing and reducing acids. Its mechanical properties are good from | o f GL2 Alloy BOA  (NO7080 | 2.4952 | NA20 NiCr20TiAl cornosion and oxidation resistance and high fatigue resistance in several conditions. This alloy J \I
Aloy 65 | NOBO6S NA41 NiFe30Cr21Mo3 cryogenic to moderately high temperature, but at temperature above 540° C this alloy shows a is used for services up to 815°C.
m;::i‘g!:?::&m::i%ﬂm 1 PO Fectwmimenccd e gt Berices e Eraci Alloy 625 is a low-carbon Ni-Cr-Ma alloy with Nb addition, This alloy is characterized by good
& mechanical properties (due to effect of Mo and Nb in the matrix structure), excellent
Rlloy DS is & Ni-Fe-Cr aloy. It is considered @ variation of alloy 330 with improved carburization ﬁﬁ’mﬁ:ﬁ";ﬁ":f‘xﬁ::mér:;'i:cim":: h‘g:::::;::;::'“ﬁ: :’:“;
resistance. This grade is characterised by gond mechanical properties at high temperature and ; e
AN3 Alloy DS - |1.4882 | NA17 XBNICrSi3B-18 | good resistance to oxdation [up to 1000° €) and to carbunization Ies chemical anslysis hinders | BL3 Alloy 625 |NDBB25 | 2.4B56 | NA21 NiCr22MoSNb oxidation and to crburization,In accordance o hat test,tempsrotures s classied ss | (f [ of | of
‘sigma-phase precipitation in the B00-900° C range. Alloy DS is also used for heating elements in grade 1 (annealed) or grade 2 [solution ann.). Grade 2 is :e:_unmended for applications
industrial furnace up to 1150°C. where wu:wrmtah HOF to creep or r;:togrne "f wﬁw‘JD Cis _requensdte:-g ; Grsﬂ:a 1 -sl
recomment applications up to when finer grain size & mechanical
RAlloy 330Ch is an austenitic Fe-Ni-Cr alloy with controlled Nb (akas Cb) additions. The presence properties are requested.
AN3CB | Alloy 330Ch - - - - of Nb greatly increases the creep rupture resistance at high temperature. This alloy exhibits & \/ BL3/EL Aloy 525 S6-NiCr21MoSNb Mlloy 625 for welding is a Ni-Cr-Mo alloy with low C & Fe cantents. It is used for welding alloy
resistance to carburization thanks ta the poor-tendency to form Cr-carbides. oy NOBE25 | 2.4831 | NA43 UP-NCr21Moghb 25 components or other grades such as alloy 625, 926 and 20.
Alloy 330 is a Fe-Ni-Cr al;w wit:‘ Si ";dg ;dog g]ldiﬂonsﬁl s allay is chamriseddbbs; qwz SG-NiCr20ND Rlloy 82 is a Ni-Cr-Fe filler metal used for MIG, TIG. It is used for welding alloys such as 500,
5 " " £orrosion resistance to oxidation (up to , to carburization, to nitridation and by goo Ni 2| 2.4806 | NA3S 601, BOO/H/HT, and 330. It exhibits high strength and good corrosion resistance also at high
ANaUs Alloy 330 - | NOB330 ‘mechanical properties at high temperature. It is not recommended for application where high '/ s Alloy 82 Lt UP-NiCr20Nb temperature.
creep-rupture strength is requested.
5 e i Z : Alloy 801 is a Ni-Cr-Fe alloy with high resistance to corrosion and to high temperature
l":]' Ill:lmnsasglrrn‘em:{slmmc S:aml:_sshsme! ':'a"' h'gLZ wmm widkion ol mnemem GLS Alloy 601 [NOBBO1 | 2.4851 | NA49 NiCr23Fe axidation. Generally it is used for thermal and chemical processing, pollution control, | o
2 carhon content. This alloy provides high resistance to pitting, crevice corrosion, s
AN Alloy 304L | NO8304 | 1.4539 | 804514 | XINICrMoCu25-20-5 | corosion cracking and inter-crystaline corvosion, excellent resistance to moderately \/ 86r0spacs and power genaration.
aggressive reducing acids such as sulphuric and phosphoric acids, as well as to many chioride- Alloy 200 is basically a commercially-pure Ni grade that shows excellent corrosion
containing media. It has vastly superior properties to those of conventional acid-resistant 5. resistance to many corrosive media (especially to caustic alkalis, halides and a large number
of organic compounds). It also provides a good combination of mechanical, netic
Alloy 661/A286 is 2 precipitation hardenable superalloy. It is a Fe-Ni-Cr alloy with additions of S61 Alloy 200 (NO2200 | 5 jreg | NAT LC-Ni99.0 prnp:]mes andln?u ot resisnzity, g ical, magneti J
MoandTi.In aged conuiuon_tdhls_aﬂnyshuwshmhmhanw%t&peﬁmd g:::d creep-;u;une‘ Alloy 201 | N0O2201 NA12 Alloy 201 is 3 low carbon version (€ max 0,02%] preferred for applications at temperatures
i COrrosion resistance to oxidation at temperatures up to * C. In accordance to different bove 315° Cin orderto avoid hite initation.
ANS Nﬂllcl:;"' ABEEBUE 566286 | 1.4980 | 286531 | XBNICrTIMAVB25-15-2 | 5giution treat. temperstures and the quenching, Aoy 660/A286 could be dlassified in different. vV above 3157 Cin orderto avoid graphite precipitation.
types or classes provided by the specifications; for instance: solution treatment at 980° C gives . Rlloy 33 is used for welding cast-irans to verious materiols (mid steels, stainless steals,
the highest creep-rupture strength in precipitation-hardened material, salution treatment ot 562 Aloy 55 |WB2002 |(2.4560)( NA47 S-NiFe 40 w:ﬁg,hmlmysﬂrhighj\i alngys] m‘;m depositsare mhmn,h\g daa : \,
800" Cinstead results inimpr ductility and ro perature tensile strength.
o Mov20 | nosozo| 2.4660 NiCra0CuM Alloy 20 is a low carbon, Nb stabilized austenitic Ni-Fe-Cr alloy with addition of Cu and Mo. It is \/ 563 Alloy 55 Ti B - - B Allay 33 Ti s 2 variocion af oy 55 with addtion of) J
oy 8 - iLreUluivio characterized by an excellent resistance to acid and other aggressive media, to pitting, to . 2
crenice conrosion, 0 ntergrnular corrusion and £0 stréss corrosion. s6a Mioy212 [ND2212 | 2.4110 A NiMn 2 :.;;"n:‘::n:a very high-Ni allay with addition of Mn. It is used for electrical and electronic \/
. Alloy €276 is a Ni-Cr-Mo alloy wath low Carbon, W and Si. This alloy is characterized by high ) _
AUC276 | Alloy C276 |N10276| 2.4819 - NiMo16Cr15W corrosion resistance in a wide range of media, by resistance to pitting, crevice corrosion and \/ J Alloy 36 is & binary Ni-Fe alloy. Due to ts low wem'entﬂ“f o It maintains & constant
stress conrosion cracking. S65 Alloy 36 k93801 | 1.3912 _ Ni36 dimension for & wide range of temperature (from -250° C to 200° C). It also exhibits good J
: mechanical properties at temperature below 0° C. At temperature sbove 280° C it is non-
e P Rlloy 718 is a precipitation-hardening austenitic Ni-base superalloy. High strength and magnetic, This alloy is ductile and it shows enough conrosion resistance in dry air.
4 NAS1 1Lr ID3. | corrosion resistance (at high and low temperature) are its stand out features. It is also e "
AVI1BHTV Alloy 718  |N0O7718 | 2.4668 5 NIC¥9NbMio chirsctertzd by good owdation resistance up to 1000° C. guod mecharical properties ot v Vv ~ Rllay 61 s & high-Ai filer metal used for MIG, TIG or PAW welding. It i used for welding of o
temperatune below 0° C and good resistance to stress-corrosion cracking and pitting. 566 Alloy B1 | ND2061| 2.4155 | NA32 SG-NiTi 4 alloys such as 200 & 201 to themsehves or to stainless steels, as well as 600, 400, and Cu-Ni
alloys
Rlloy 825 is an age-hardenable Ni-Fe-Cr alloy with Mo, Cu, Ti and Al additions, characterized by NiCr 30 20 . i o o )
AVI25 Alloy 925 | ND9925 - - - high strength (up to 540°C) and corrosion resistance to pitting, crevice corrosion and stress- J ‘/ VALGD Alloy 40 s 1.4860 = i Rlloy 4D is a Ni-Cr alloy with high resisthity and good exidation resistance. It is used at J
corrosion-cracking, ! (X16NiCr30-20) temperature upto 1100°C.
Rlloy 400 is & Ni-Cu alloy characterized by corrosion resistance in marine and chemical UALGD | Alloy GO/40 |NOGOD4 | 2.4867 - NiCr6015 Alley 60/80 5 2 Ni-Cr electrical resistance alloy. It is used in service up to 1100°C. J
applications (hydroflueric acid, non-cxadizing dilute acids, alkalis and salt selutions, organic acids, 4 = ¢
EG1 Alloy 400 | N04400 |(2.4360)) NA13 NiCu30Fe dry gases such as chiorine and to hydrogen chioride), high strength and toughness from J VALBD | Alloy 80/20 | NOO03| 2.4869 . NCr80-20 Rlloy B0/20 is & Ni-Cr resistance alloy, It is used for service up to 1200° C because of its ‘/
temperatures below D° up to 550° C. The mechanical properties can be improved only by cold praperties of resistance to oxidation and thermal fatigue,
working. . ” :
Alloy 926 is & superaustenitic stainless steel with increased Mo and N contents compared to
Allay K-500 i 3 precipiation hardening aloy with Aland Ti additions. This alloy s charscterised Alloy 926 |ND8926| 1.4529 | - | XANiCrMaCuN25-20-7 | S0AL Tis alloy exhibits exceptional resistance to pitting, crevice corrosion and o stress- | f
' by the same excellent. corrosion resistance as alloy 400 but with higher mechanical properties conrosion cracking in aggressive media.
EG2 Alloy K-500 |NDS500 (2.4375)] NA18 NiCu30AI that are maintained for a wide range of temperature [from -200° C up to 650° C). It has a J VAL4529 - - - - -
greater tendency toward stress-corrosion cracking in some environments than elioy 400 and in Aloy 357 | ND8367 5 - Rlloy 367 is a corrosion resistant iron-base austenitic stainless steel. It is chemically \/
oy = halanced in order to provide thermal stability and resistance to stress corrosion cracking.

OUR PRODUCTS CHANGE WITH YoOu



i..‘

=

CORROSION RESISTANT ALLOYS

In several environments (wide spectrum of acids, alkalis and salts) where the corrosion resistance is the most impartant criteria for material selection that has to be considered, the
choice of the nickel alloys is recommended. These alloys exhibit also good mechanical properties.

The corrosion resistance is proved in terms of limited metal loss and in the ability to better withstand localized attack, notably pitting/crevice corrosion, intergranular attack and stress
corrosion cracking.

CORROSION RESISTANT ALLOYS - Designations

VALBERUNA COMMERCIAL
GRADE NAME

Alloy 200

BS INTERNATIONAL

— DESIGNATION

UNS
N02200

NAT1 LC-Ni9g.0 8160 17740 3076 -

Aloy 201 NO2201 NAT2 B564 SBSG4
Moy 825  ND8B25 NATB NiCr21Mo BA25 SBA25 . 17744 3076 i
i NloyB5  NOsog5 29898 naat NFe30C:21Mo3 8564  SBS64 1736 | 2901  AD-14 ERNiFeCr-1
AV925 Alloy 925  ND3925 - - - - - NACE MR0175
ANG Aloy904L  NOBY04 | 14533 904514  XINiCrMoCu25-205  A182 SBB49 - 1?3]3%3 - - :
Moy 926 NOB926  1.4529 XINiCrMoCuN25-20-7 gig SB643 - 100883 - 4 SEW 400
VAL4529 A82
Aloy367  NOB3G? - - B472 | cpegs - - = - .
B564
8691
Alloy 560 g i
loy A63 5732 | 10269 )
ANS Aloy A286 566286 1.498B0 2BBS31  XGNICrTiMoVB25-15-2 Ad53 3 5734 10302 - -
5737
Av20 Nloy20  NOBD20 | 2.4860 NICr20CuMo BA7S smam3 - . - - -
- B164  SB164 774 o
61 Aloy 400 NDA400 (24360) NA13 NiCu30Fe DI | e A (e 3076 0G-N-2810R
£62 Alloy K-500  NOSS00 (2.4375) NA1B NiCu30A 8865 4676 - H;;gg} 3076 00-N-286 E2
. 8446 SB446 . :
613 MloyB25  NOBB25 2.4856  NA21 NiCr22Mo9ND BA48 | SA%6 | 5666 | 17744 3076
AUC276  AloyC276  N10276 24819 - NiMo16CF15W gg?j sBS64 - .
NiCr19Fe19NbSMo3; : . i
Av718cRY Aoy 718 ND7718  2.4668  NAS1 NiCr19NbMo B637* SBE37* APIBA718
NiCr19Fe19NbSMo3; se62 |
AVIMBHTY Aoy 718 NO7718 24668  NAS1 by B637  SB637  sgng
* Dnly for chemistry

c
5| UALERUNA COMMERCIAL | P ;
% GRADE NAME € [%] %] Sil%] | (%) P (%] Al (%] Co (%] | Others [%]
g'. $61 ﬁm gg? max 0,02 max035 max035 max0,010 min 99 max 0,40 max 0,25  max 0,10 max2,00  Mgmax 020
L om G maxD0S max100 mexOSD max0030 ma0030 G846 19502850 mn22 2585 | 1580 0612  mm020  mex200
u
e Mloy825  max003 mex1.00 mex050 max0,030 - 4246 19502250 min22 2535 1530 1924 010050 Nb 0,5 max
u AN4 Aloy804L  max 0,02 max2,00 max0.70 max0010 max 0,030  24-26 18-21 mnd3 4050 12020 - - N max 0,15
=0 ases | Mov9%  mec002 mex200 mex050 max0010 max0030 242 1921 mnd7 6070 05415 - N0,15-0,25
g Aloy367  max003 mex200 max100 max0,030 max0,040 2352550 2022  mnd7 6070  max0.75 - N 0,18-0,25
. ANS A‘my fﬂ; max0,08 max200 max100 max0025 mex0,035  24-97 13516  balance 10150 max050 19230 max035  max1,00 3\5963213]320
g Av2o Alloy 20 max 0,07 max2,00 max 1,00 max 0,035 max 0,045 32-38 19-21 - 2-3 3-4 Nb+Ta max 1,0
(=] Pb max 0,006
g. 151 Aloy400  max020 max200 mex050 max0015 max0,020  min 63 - max 2.5 - 28-34 max050  max200  Snmax 0,008
2In max 0,02
€62 AloyK-500  max0,25 max150 max050 max 0,010 min 63 . max 2,0 . 2733 035085 23315 max200 -
Nb+Ta 3,15-4,15
613 Alloy 625 ~ max0,10 max050 max 050 max0015 max0,015  min 58 20-23 max50 8010 max050 mex040  max040  max 1,00 NT; 5‘2‘5 045105
7 AWC2I6 | AloyC276  max0.01 max1.00 max0.08 max0030 max0,040  balance 145165 47 15-17 mex250 ~ W3.0-450
= V max 0,35
o Nb 4,75-5,50
t e Ta max 0,05
= am B max 0,008
aigy | Mov718  max008 mex0.35 mex035 ma0015 max0015 5055 1721 1521 2833  nax030 065115 020080 max100 SO0
=1 Se max 3 ppm
o Bi max 0,3 ppm
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Nickel Alloys for Special Applicalions

CORROSION RESISTANT ALLOYS - Mechanical properlies:

Mechanical Properties at room Temperature

VALBRUNA COMMERCIAL

GRADE

561

AnNg

VAL 4528

Av20

EG1

AVC276
AVT18HTY
AUT18CRY

NAME

Alloy 200

Alloy 201

Alloy 825

Alloy 925

Alloy 904L
Alloy 926

Alloy 367

Alloy 660
Alloy A286

Alloy 20

Alloy 400

Alloy K-500

Alloy 625

Alloy C276
Alloy 718
Alloy 718

Condition

Cold Drawn - As Hot Worked
Hot Worked - As Hot Worked
Cold Drawn - Annealed
Hot Worked - Annealed
Hot Worked - As Hot Worked
Cold Drawn - Annealed
Hot Worked - Annealed
Cold Drawn - Sol Annealed
Hot. Worked - Sol Annealed
Hot Worked - Sol Annealed
Cold Worked - Sol Annealed - Aged
Hot Worked - Sol Annealed - Aged
Cold Drawn - Sol Annealed
Hot Worked - Sol Annealed
Cold Drawn - Sol Annealed
Hot Worked - Sol Annealed
Cold Drawn - Sol Annealed
Hot Worked - Sol Annealed
Hot Warked - Sol Annealed (class A)

Hot Worked - Sol Annealed and Aged [class A) |

Hot Worked - Sol Annealed (class B)
Hot Worked - Sol Annealed and Aged (class B)
Hot Worked - Sol Annealed (class D)
Hot Worked - Sol Annealed and Aged (class D)
Cold Drawn - Sol Annealed
Hot Worked - Sol Annealed
Cold Drawn - As Hot Worked
Cold Drawn - Stress Relieved
Hot Worked - Hot Worked
Hot Worked - Stress Relieved
Cold Drawn - Sol Annealed
Hot Worked - Sol Annealed
Hot Worked - High Tensile (Stress Relieved)
Hot Worked - As Hot Worked
Cold Drawn - As Hot Warked
Cold Drawn - Sol Annealed
Hot Worked - Sol Annealed
Cold Drawn - Aged
Hot Worked - Aged
Cold Drawn - Sol Annealed - Aged
Hot Worked - Sol Annealed - Aged
Hot Worked - Annealed (grade1)

Cold Worked - Annealed (grade1)

Hot Worked - Sol Annealed (grade2)
Cold Worked - Sol Annealed (grade2)
Hot Worked - Sol Annealed
Hot Worked - Sol Annealed
Hot Worked - Sol Annealed - Aged
Hot Worked - Sol Annealed - Aged

requested by standard specifications

T.5. min
IMPal

510-550
415

Y.5. min
[MPal

| 345-415

106
105

1035

| 827-1000

E4d min

[%]

10-15

min 112
min 112
min 112
min 112
min 112
min 112
min 112
176-325
176-325
max 341
max 341
max 330
max 230
194-316
max 250
194-316
max 250

248-341
248-341

248-325
min 165
164-300

max 320
max 320
max 320
max 320
145-325

max 245
max 280
max 185
max 185
255-300 min
265 min
max 250
max 250
max 325
max 325
max 325
max 325

max 277
331 min

| 300- 363
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Medium
Concentration Concentration

High
Concentration

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofiuoric Acid
Pure Phosphoric Acid
Pure Nitric Acid

Caustic Soda & Caustic Potash

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofiuaric Acid
Pure Phospharic Acid
Pure Nitric Acid

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phosphoric Acid
Pure Nitric Acid

Caustic Soda & Caustic Potash [ NEESEIN

Selection Criteria of Nickel Alloys for Corrosion Environments at High Temperature
CORROSION MEDIA

Ni-Fe-Cr

Ni-Cu Ni-Cr-Mo

High Temperature (from 79°C up to hoiling)

Selection Criteria of Nickel Alloys tor Corresion Environments at Medium Temperature

Low

Medium
Concentration Concentration Concentration

Medium Temperature (from 52°C up to 79°C)

Medium
Concentration Concentration

High
Concentration

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phosphoric Acid
Pure Nitric Acid

Caustic Soda & Caustic Potash  [ESE

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phosphoric Acid
Pure Nitric Acid

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phospharic Acid
Pure Nitric Acid

Caustic Soda 8 Caustic Potash

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phospheric Acid
Pure Nitric Acid

CORROSION MEDIA

Selection Ciiteria of Nickel Alloys for Corrosion Environments at Low Temperature
CORROSION MEDIA

Caustic Soda & Caustic Potash

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phosphoric Acid
Pure Nitric Acid

Pure Sulfuric Acid
Pure Hydrochloric Acid
Pure Hydrofluoric Acid
Pure Phosphoric Acid
Pure Nitric Acid

Caustic Sode & Caustic Potash

LEGEND VALBRUNA GRADE

Ni Alloys

Ni-Cu Alloys
Ni-Fe-Cr Alloys
Ni-Cr-Mo Alloys

Ni-Cu Ni-Fe-Cr  Ni-Cr-Mo

Ni-Cu Ni-Fe-Cr | Ni-Cr-Meo

561

EG1; EG2

AV20; ANS; AV925; AVT18CRV; AN2; AN4; VAL4529
AVC276; GL3

/A ACCIAIERIE VALBRUNA

v High quality is our standard

There are some applications at
elevated temperatures (such as
aircraft components, chemical plant
and petrochemical equipment) where
a good combination of high strength
and corrosion resistance is
requested

For these kinds of applications Nickel
alloys could provide the most suitable
compromise between different
properties such as:

Good resistance to corrosion, creep,
fatigue, thermal fatigue, thermal
shock, impact, cavitation and erosion,
good fracture properties, forming
characteristics and weldability.

VALBRUNA COMMERCIAL yus

GRADE NAME
Alloy 800 | NOBB0O
AN1 Alloy B0OH | N0B810
Alloy BOOHT | NOBB11

AN3 Alloy DS

AN3US Alloy 330  NDB330
AN3CB Alloy 330Ch

GL1 Alloy 600 NOEB00
GL2 Alloy 80A | NO7080
GLS Alloy 601 NO6601

1.4876

1.4862

2.4816

2.4952

2.4851

NA15
NA15(H)

NA17

NA14

NA20

NA4S

INTERNATION
DESIGNATION

X10NiCrATi32-21
X10NICrAITi32-20

XBNICrSi38-18

NiCr15Fe

NiCr20TiAl

NiCr23Fe

ASTM ASME
B408  SB408
B564  SB5B4
B511

B166  SB1BB
B564  SB564
B637  SBB37
B166  SB166
B564 ~ SB564

5766

5716

5665

5715

10085

10095

10095
10302

10269
10090

10095

17742
17752

17480
17240
17742

17742
17752
1736

BS

3076 SEW 470

3076

3076

3076

2901-5




VALBRUNA COMMERCIAL
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NAME

C (%]

T N

Si [%)

S (%)

Ti (%]

ACCIAIERIE VALBRUNA

Y

Al [%6]

High quality is our standard

Co [%] Others [°

Alloy BOO
AN1 AlloyYBUUH 0,06-070 mex1,50 max 1,00 max0,015 max0,030 30-34 19-23 min 39,50 max 0,75 0,15-060 0,15-0,60 -
Alloy 800HT
AN3 Alloy DS max 0,10 0,80-1,50 1,90-2,60 max 0,030 - 34,5-41 1719 min 41 max 0,50 = max 0,20 -
Sn max 0,025

AN3US Alloy330  max0,80 max2,00 075150 max0,030 max0,030  34-37 17-20 min 41 max 1,0 g Pb max 0,0050
AN3CB Alloy 330Cb ~ max0,15 max2,00 1,00-2,00 max0,015 max 0,030 33-37 20-23 min 41 - - Nb1,0-2,0

GL1 Alloy 600 max 0,15 max 1,00 max 0,50 max 0,015 max 0,020 min 72 1417 6,0-10,0 max 0,50  max 0,30 max 0,30  max 1,00

GL2 Alloy BOA 0,04-010 max 1,00 max 1,00 max0,015 max 0,020 min 65 18-21 max 3,0 max020 1,8-2,70 1,00-1,80  max 1,00 B max 0,008

GLS Alloy 601 0,03-010 max 1,00 max0,50 max 0,015 max 0,020 58-63 21-25 max 18 max 0,50 max 0,50 1,00-1,70 max 1,50 B max 0,006

Mechanical Properties at room Temperature

requested by standard specifications
Y.5. min = E4d min

VALBRUNA = COMMERCIAL

RADE NAME Condition

1.5. min HB

Alloy 800 Hot Worked - Sol Annealed 515 205 30 -

Cold Worked - Sol Annealed 515 205 30 155-268

AN1 Aoy 800H Cold Worked - Sol Annealed 450 170 30 155-268
Hot Waorked - Sol Annealed 450 170 30 155-192
Cold Worked - Sol Annealed 450 170 30 155-268

ek Hot Worked - Sol Annealed 450 170 30 155-192
Hot Worked - As Hot Worked 600 250 30 -

AN3 Alloy DS Hot Worked - Sol Annealed 600 250 30

Cold Worked - Sol Annealed 600 250 30 Service temperature
AN3US Aloy 330 Hot Worked - Sol Annealed 483 207 30 ”“::ILI"[“ Description
AN3CB Alloy 330Ch Hot Warked - Sal Annealed 500 100 40 Min
Cold Worked - As Hot Worked 725-825 ~ 550-620  7-12 AN1 (800) cryogenic good corrosion, heat resistance and mechanical properties

51 Alloy 600 Hot Worked - As Hot Worked 585-655 240-310  20-30 AN1 (800H) 600° 816°C good creep-rupture properties at T> 700° C
Hot Worked - Sol Annealed 550 240 30 AN1 (BDDHT) 700° 1000° C excellent creep strength (but reduced ductility) at T> 700° C
Cold Worked - Sol Annealed 550 240 30 AN3 “ 1000° C good oxidation resistance
Hot Worked - Sol Annealed 1000 620 18 AN3US 1150° C good oxidation resistance also at reducing atmospheres

Hot Worked - Sol Annealed-Aged 1180 760 18 AN3CB 1150° C better creep rupture resistance

GL2 Alloy 80A Hot Worked - Sol Annealed-Stabilized-Aged 1150 710 12 BL1 cryogenic 1093°C high resistance to oxidation atmospheres

Cold Worked - Sol Annealed 1000 620 12 _______.__-——-"‘H GL2 - 815°C good mechanical properties and outstanding resistance to creep
Cold Worked - Sol Annealed-Stabilized-Aged 1000 620 12 GLS 540° 1150°C good corrosion resistance

Hot Worked - Sol Annealed 550 205 30

- i Cold Worked - Sol Annecled 550 205 30

Hot Worked - As Hot Worked

[MPal
240

1%l

DUR PRODUCTS CHANGE WIT



Alloys with special chemical balance for welding

VALBRUNA | COMMERCIAL

GRADE
GL3/EL

AN2

GL4
GLS

EG3

562

563
SG6

VALBRUNA | COMMERCIAL

GRADE
GL3/EL

AN2
GL4
GLS
EG3
562
SG63
SG6

NAME
Alloy 625

Alloy 825
Alloy 65

Alloy 82
Alloy 601
Alloy 60

Alloy 55

Alloy 55 Ti
Alloy 61

NAME
Alloy 25

Alloy B5
Alloy 82
Alloy 01
Alloy 60
Alloy 55
Alloy 55 Ti
Alloy 61

uns | wn. | Bs | INTERNATIONAL | asrm | msme
NOG625 | 24831 Naa3 | oo NDEIMOSD | gagg | -
DS 24655 | NAA1 | SGNC2Mo | Fd5
NOOB2 24806 | NAJS = SoNCOOND |-
NOBGO1 24826 NA4g : BIGG -
NO0O 24377 | NA33 | oo MU SDM

WB2002 (245600 NA47 = SNiFe4D

ND2061  2.4155

C

max 0,06

max 0,05
max 0,10
0,03-0,10
max 0,15
max 0,03
max 0,03
max 0,05

max 0,25

max 1,00
2,50-3,50
max 1,00
max 4,0

0,60-0,80
0,60-0.80
max 0,80

NA32

max 0,20

max 0,50
max 0,50
max 0,50
max 1,25
max 0,15
max 0,15
max 0,73

SG-NiTi 4

max 0,015

max 0,030
max 0,015
max 0,015
max 0,015
max 0,010
max 0,015
max 0,010

max 0,010

max 0,030
max 0,020
max 0,020
max 0,015
max 0,015
max 0,030

min 58

38-46
min 67
58-63
62-69
54-55
52-55
min 93

AMS

1736

1736

1736

1736

21-22.8

19,50-23,50
18-22
21-25

Dther

2901 |A5.14 ERNICrvio-3

2901 | AS.14 ERNiFeCr-1

2901

1736 2901-5
2901

A5.14 ERNICr-3

A5.14 ERNICu-7

ogp1.5 A 9.1 ErNiFe-CL

2901

max 0,40 | 85-10

min 22 2,5-3,5
max 3,0

max 18 3
max 2,5

43-45 -
42-47 <
max 0,70

A 5.15 ENiFe-CL

A5.14 ERNi-1

max 0,30

1,8-3,0

max 0,50
max 0,50
balance

max 0,05

0,10-0,30

0,6-1,.2

max 0,75
max 0,50
1,50-3,00

0,05-0,25
2,0-3,5

max 0,40

max 0,20

max 0,50

max 2,00

1,00-1,70 = max 1,50

max 1,25

max 1,00

ACCIAIERIE VALBRUNA

" High guality is our standard

Nb+Ta 3,4-3.8
Pb max 0,005

Nb+Ta 2,0-3,0
B max 0,006

VALBRUNA | COMMERCIAL

GRADE

GL3/EL
AN2
GL4
GLS
EG3

Alloy 625
Alloy B5
Alloy 82

Alloy 601
Alloy 60
Alloy 55

Alloy 55Ti
Alloy 61

TI6

I Mechanical Properties at room Temperature
| requested hy standard specifications

i) TS. min | V5. min | Eddmin | o
[MPal [MPal

Hot Worked - Sol Annealed 720 276 30
Hot Worked - Sol Annealed | 552 230 25
Hot. Worked - Sol Annealed 650 320 25
Hot Warked - Sol Annealed 650 320 25
Hot Worked - Sol Annealed 700 450 30
Hot Worked - Sol Annealed 350 - 6

Hot Worked - Sol Annealed - - -

Hot Warked - Sol Annealed 400 - 18

Very Good Good Satisfactory

GL3EL, GL4, GLS, EG3, 5G6 ANZ

GL3EL, GL4, EG3, AN2, SGB

GL3EL, GL4, GLS, EG3, SGB

OUR PRODUCTS CHANGE WITH YOU
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Nickel Alloys for Special Applications
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K¢ ACCIAIERIE VALBRUNA

v High guality is our standard

These alloys are mostly used for the
manufacture of heating elements for
industrial furnaces and domestic

devices. Mechanical Properties at room Temperature

VALBRUNA COMMERCIAL requested by standard specifications

GRADE NAME Condition TS.min | Y.5.min | E4d min
[MPal IMPal %]

Alloys with special physical
properties, such as a low coefficient

of expansion, are requested for 564 Alloy 212 Hot Worked - Sol Annealed : = i ’
applications Ehat include precision EG4 Alloy 401 Hot Worked - Sol Annealed 420 130 48 -
components in magnetic shields, SG5 Alloy 36 Hot Worked - Sol Annealed 450 200 30 max 220
integrated circuits, and glass-to- VAL4D Alioy 40 Hot Worked - Sol Annealed 700 350 35
metal seals. VALGD Alloy 60/40 Hot Worked - Sol Annealed . . - -
VALBD Alloy 80/20 Hot Worked - Sol Annealed 650 280 30 -
N21AL* CrAl20-5 Hat Worked - Sol Annealed - - . .
N22AL* CrAl25-5 Hot Worked - Sol Annealed -
*Cr-Al Alloys
RUN
st | Al gms | wa. | BB INTERNATIONAL  ASTM ASME AMS EN  DIN
564 Alloy 212 N0O2212 2.4110 E NiMn 2 ' = Z - 17741 - -
EG4 Alloy 401 N04401 2.0842 - - F30 - - 17644 - - -

SG5 Alloy 36 K93601 1.3912 i Ni 36 . - . . 17745 R SEW 385

NiCr 30 20
VAL4D Alloy 4 - - = . . ,
gk 0 (X1BNICr30-20) e

VALGD Alloy 60/40  ND60D4  2.4867 NiCr6015 - 17742
VALBD Alloy 80/20  NDG6003 2.4BB3 ¥ NiCr80-20 B344 : ¢ - 17742 - -

K21AL* CrAl20-5 - 1.4767 G - BBO3 = 5 17470 - # -
X22AL* CrAI25-5 1.4765

VALBRUNA COMMERCIAL

GRADE NAME ) . 4 d ¥ Yo ¥ « U Others

S64 Mloy212  max0,50 1,50-2,50 max0,20 max 0,010 £ min 97 i max 0,30 5 max 0,20 5 5 & NN‘;'D” i 87
gmax 0,15
£G4 Aloy401  max0,10 0,50-2,00 max0,30 max0020 - 40-45 - max 0,50 : min 58 - . max 0,50 Pzt:'nT:: 35100
565 Alloy 36 max 0,10 max 0,60 max 0,50 - 3 35-37 - balance - - - - - -
VAL4D Alloy 40 max 0,15 max 1,00 1,00-3,00 max 0,010 - 34-37 18-21 balance - - - - max 1,00 Ni+Co 34-37
VALGD Alloy 60/40  max 0,15 max 1,00 0,75-1,75 max 0,010 - min 57 14-18 min 20 - - - - max 1,00  Ni+Co min 57
VALSD Alloy 80/20 max 0,15 max 1,00 0,75-1,75 max 0,010 76-80 19-21 max 1,0 = . - - max 1,00
K21AL* CrAl20-5 max 0,10 max 1,00 max1,00 max 0,030 max0,045 max0.20 18-22 balance - - - 4,00-5,00
K22AL* CrAI25-5 max 0,10 max 0,06 max 1,00 max 0,030 max 0,045 max0,20 22-25 balance - - - 4,50-6,00

*Cr-Al Alloys
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