Alloy 718 - UNS N 07718 | NiCr19Fe19Nb5Mo3

High Performance Alloys Data Sheet

Zapp is certified to 1ISO 9001

Material Alloy 718

o UNSNO07718

o  Material Grade 2.4668

o  DIN-abbreviation NiCr19Fe19Nb5Mo3

Alloy 718 is a precipitation hardenable nickel-chromium-
iron-molybdenum alloy. ALLOY 718 can be supplied in the
"solution annealed" condition or in the "solution
annealed and age hardened" condition.

ZdPP

in the metal matrix the so-called y''-phases (gamma prime
phases) leads to an increase in strength (age hardening).

To obtain the different required material properties,
various solution heat treatment and aging conditions are
combined, so that this alloy is available from ZAPP in
several variants according to various standards required
on the market.

Typical Applications
Gas turbines

If the material is to be formed or welded, it is usually o
processed in the solution-annealed condition. After the o Aerospace industry
manufacturing process, the material can be annealed o  Spring applications
depending on the specification or application. o Automotive industry
o Nuclear reactors
For most applications, ALLOY 718 is specified in the o Highly corrosive and mechanically stressed
"solution annealed and age hardened" condition (age components
hardened here is synonymous with aged, precipitation
hardened, precipitation heat treated, aged). Through a
specific heat treatment, the precipitation of secondary
phases such as nickel (-aluminum, -titanium, -niobium)
Designation and Standards
Standard
Material Standard
designation
Sheet/Plate  Bar Strip Wire Forgings Tubes,
seamless
ASTM UNS N07718 B 670 B 637 B 670 B 637
AMS 5596 5662 5596 5562 5589
5597 5663 5597 5832 5563 5590
5664 5564
DIN 2.4668 17744 17744 17744 17744
NiCr19Fe 19Nb5Mo3 17750 17752 17750
DIN EN 2.4668 10302
NiCr19Fe 19Nb5Mo3 2407
ISO NiCr19Nb5Mo3 6208
NACE MR 0175
(IS0 15156)*
Other API 6ACRA

* Does only apply for bar material acc. to API.
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Overview of Sheets and Plates "Solution Annealed and Age-

Hardened

Standards

Alloy 718 acc. to AMS 5596 / ASTM B670 /

DIN 17744 / DIN 17750

Zapp supplies sheets and plates in the solution annealed
condition. The hardenability is certified in the material

certificate based on samples.

Alloy 718 combines corrosion resistance and high strength

compared to other age-hardenable materials as well as
good processing properties especially very good
weldability, including resistance to weld cracking.

Alloy 718 has very good creep rupture strength at tem-
peratures up to 700 °C, as well as excellent mechanical
properties at low temperatures, and is used in gas
turbines, the aerospace industry, for spring applications,
in the automotive industry, in nuclear reactors, and as

well as for highly corrosive and mechanically stressed

components.

Mechanical Properties Alloy 7 18 Sheets / Plates at Room Temperature acc. to AMS 5596 / ASTM B670 / DIN 17750

Condition: solution annealed and age-hardened

Delivery Condition: solution annealed

Thickness: t > 4.76 - 25.4 mm (0.1874“ - 1.00%)

Heat treatment
solution annealed

941°C - 996°C + 14°C / 8 h
(1725°F - 1825°F + 25°F)

Yield strength Rpo,2

max. 724 MPa (max. 105 ksi)

Tensile strength Rm

max. 1034 MPa (max. 150 ksi)

Elongation Asp

min. 30 %

Hardness HRC

max. 25

Heat treatment
age-hardening

718°C + 8°C / 8h (1325°F  15°F)
Cooling in furnace:

621°C £ 8°C (1150°F + 15°F)/ holding for 8h

Yield strength Rpo,2

min. 1043 MPa (min. 150 ksi)

Tensile strength Rm

min. 1241 MPa (min. 180 ksi)

Elongation Asp

min. 12 %

Hardness HRC

min. 36
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Overview of Bar Material "Solution-Annealed and Age-
Hardened"

The solution-annealed and age-hardened condition is
characterized by good short- and long-term mechanical
properties and high fatigue strength.

In many cases, the use of already age-hardened round
bars for further processing has proven successful.

1. Standards
Alloy 7 18 Bar Material acc. to AMS 5663 / ASTM B637 /

Mechanical Properties Alloy 718 Round Bars at Room Temperature acc. to AMS 5663 / ASTM B637 / DIN 17752

Condition/Delivery Condition: solution annealed and age-hardened
Diameter @: < 127.0 mm (< 5,00")

Heat treatment
solution annealed

924°C - 1010°C + 14°C / 0,5 h
(1700°F - 1825°F + 25°F)

718°C - 760°C + 8°C (1325°F - 1400°F £ 15°F)/ 8h
Cooling in furnace:
621°C - 649°C £ 8°C (1150°F - 1200°F + 15°F) / Holding for 8h

min. 1034 MPa/ min. 1000 MPa (@ > 127 - 254 mm / 5% - 10%)
min. 150 ksi / min. 145 ksi (3 > 127 - 254 mm / 5“ - 10)

Heat treatment
age-hardening

Yield strength Rpo,2

Tensile strength Rm > 1241 MPa (= 180 ksi)
Elongation Asp 26%

Reduction of area Z >28%

Hardness HRC min. 36

Hardness HB > 331
2. Standard

Alloy 718 Mar Material acc. to APl 6A Standard
(APl American Petroleum Institute)

Alloy 718 to API standard is specifically designed for oil Alloy 718 according to API standard are compliant with
and gas production requirements and is primarily used for =~ NACE MR0175, i.e. with a specific chemical composition,
the design of drilling equipment and pump shafts that as well as solution heat treatment and precipitation

must withstand critical pressures and temperatures in hardening according to API 6A CRA, in order not to exceed
sour gas environments (H2S, CO2). at the same time the maximum hardness required by

NACE.

Mechanical Properties Alloy 718 Round Bars at Room Temperature acc. to APl 6A CRA / NACE MR0175 (ISO 15145)

Condition/Delivery Condition: solution annealed and age-hardened

Alloy 718 API-120K

Alloy 718 API - 150K

Heat treatment
solution annealed

1021°C - 1052 °C (1870°F - 1925°F)
1h-25h

1021°C - 1052 °C (1870°F - 1925°F)
1h-25h

Heat treatment
age-hardening

774°C - 802°C (1425°F - 1475°F)
6h - 8h

700°C - 750°C (1292°F - 1382°F) / 8h
Cooling down to

600°C - 650°C (1112°F - 1202°F)
Holding for 8h

Yield strength Rpo,2

min. 827 MPa - max. 1000 MPa
min. 120 ksi - max. 145 ksi

min. 1034 MPa - max. 1207 MPa
min. 150 ksi - max. 175 ksi

Tensile strength Rm

> 1034 MPa (= 150 ksi)

> 1207 MPa (= 175 ksi)

Elongation Asp 220% 220%
Reduction of area Z 235%/225% (92254 mm / 109 235%/225%(@=254 mm / 109
Hardness HRC 32-40 35-45
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Physical Properties

Melting range 1,260 - 1,335 [°C]
Density* 8.2 [g / cmd]
Thermal conductivity* 11.4 [W / m-K]
Modulus of elasticity 200 GPa

(guide value)

Specific heat 435 [) / kg-K]
Thermal expansion at 12.8 x 106K
25-100 °C

Spec. electrical resistance* 1.32 [Q-mm? / m]

* At room temperature

Chemical Composition* acc. to UNS N07718

Individual elements may be restricted depending on the specification.

c Mn Si P S Cr Co Mo Nb+Ta Ti Al B Fe Cu Ni
min. - - - - - 17.0 - 2.80 4.75 0.65 0.20 - Rest - 50.0
max. 0.08 0.35 0.35 0.15 0.015 21.0 1.0 3.30 5.50 1.15 0.80 0.006 Rest 0.30 55.0
* Weight percent
Welding Filler Material
DIN EN ISO AWS/ASME DIN material grade
DIN abbreviation code
Bar welding rods (WIG) / wire (MIG) 18274 AWS A5.14
Ni7718 / ERNiFeCr-2 2.4668 / SG-NiCr19NbMoTi

NiCr19Fe 19Nb5Mo3

Zapp Precision Metals GmbH
HIGH PERFORMANCE ALLOYS
Zapp-Platz 1

40880 Ratingen

Phone +49 2102 710-204

Fax +49 2102 710-6204
highperformancealloys@zapp.com
WWW.zapp.com

Further information regarding our products and locations are available
in our image brochure and under www.zapp.com

The illustrations, drawings, dimensional and weight data and other in-
formation included in these data sheets are intended only for the pur-
poses of describing our products and represent non-binding average
values. They do not constitute quality data, nor can they be used as the
basis for any guarantee of quality or durability. The applications presen-
ted serve only as illustrations and can be construed neither as quality
data nor as a guarantee in relation to the suitability of the material.
This cannot substitute for comprehensive consultation on the selection of
our products and on their use in a specific application. The brochure is
not subject to change control.

Last revision: June 2022
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