
SOONV® alloy 625LCF (UNS N06626 / W. Nr. 2.4856) was developed as a fatigue-resistant, bellows-quality
version of SOONV alloy 625.  Alloying, melting and processing are designed and controlled to provide a sheet
product with optimum resistance to low-cycle and thermal fatigue at up to 1200°F (650°C). The alloy offers a high
level of performance in aircraft exhaust and automotive flexible coupling bellows, expansion joints in process or
transport piping, and other applications involving resistance to low-cycle or thermal fatigue.

TTaabbllee  11 - Limiting Chemical Composition, wt %*

*UNS N06626     aPlus Ta.

ªMean coefficient of linear expansion between 70°F (21°C) and temperature shown.

Nickel..........................................................................58.0 min.

Chromium..................................................................20.0-23.0

Molybdenum................................................................8.0-10.0

Niobiuma.....................................................................3.15-4.15 

Iron...............................................................................5.0 max.

Carbon.......................................................................0.03 max.

Manganese................................................................0.50 max.

Silicon........................................................................0.15 max.

Sulfur........................................................................0.015 max.

Aluminum...................................................................0.40 max.

Titanium ....................................................................0.40 max.

Phosphorus.............................................................0.015 max.

Cobalt.........................................................................1.0 max.

Nitrogen....... ...........................................................0.02 max.
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TTaabbllee  22 - Thermal and Electical Properties

PPhhyyssiiccaall  PPrrooppeerrttiieess

TTaabbllee  33 - Physical Properties

Density, lb/in3....................................................................0.305

g/cm3.....................................................................8.44

Melting Range, °F.....................................................2350-2460

°C....................................................1290-1350

Curie Temperature, °F.......................................................<-320

°C......................................................<-196

Permeability at 200 oersted (15.9 kA/m)........................1.0006  al
lo

y 
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TTaabbllee  66 - Effect of Long-Time Exposure to 1200°F (650°C) 
on Room-Temperature Properties
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SOONV alloy 625LCF has an average grain size of ASTM
No. 5 (0.0025 in/0.064 mm) or finer.  The outstanding
characteristic of this alloy is its low-cycle fatigue strength
derived primarily from controlled microstructure, grain size
and yield strength.

The same factors that enhance resistance to mechanical
fatigue also improve resistance to thermal fatigue. The alloy,
like alloy 625, undergoes a microstructural phase formation
during long-time exposure to intermediate elevated
temperatures.  Such exposure can increase the strength of the
alloy while lowering ductility and impact properties.
Because of the phase formation, with the unfavorable effect
of fine grain on creep-rupture properties, SOONV alloy
625LCF is not recommended for extended use at high stress
levels above 1200°F (650°C).

*Yield strength requirement may not apply to sheet thickness under 0.010 in (0.25 mm).
Elongation requirement may not apply to thicknesses under 0.005 in (0.13 mm).  All
requirements are at room temperature.
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TTaabbllee  55  --  Room-Temperature Mechanical Propertiesa

P
ea

k 
S

tr
es

s,
 M

P
a

70
200
400
600
800
1000
1200

-

30.1
29.6
28.7
27.8
26.9
25.9
24.7

-

11.8
11.6
11.1
10.8
10.4
9.9
9.4
-

0.28
0.28
0.29
0.29
0.29
0.31
0.31

-

20
100
200
300
400
500
600
700

208
203
198
192
187
181
174
166

81.4
79.3
76.9
74.5
72.4
69.6
66.5
62.7

0.28
0.28
0.29
0.29
0.29
0.30
0.31
0.32

TTeemmppeerraattuurree

°°FF

YYoouunngg’’ss
MMoodduulluuss

kkssii  xx  1100³³

TTeemmppeerraattuurree

°°CC

MMoodduulluuss  ooff  EEllaassttiicciittyy

SShheeaarr
MMoodduulluuss

kkssii  xx  1100³³

PPooiissssoonn’’ss
RRaattiioo

µµ

YYoouunngg’’ss
MMoodduulluuss

GGPPaa

SShheeaarr
MMoodduulluuss

GGPPaa

PPooiissssoonn’’ss
RRaattiioo

µµ

RRoooomm--TTeemmppeerraattuurree  MMeecchhaanniiccaall  PPrrooppeerrttiieess

Minimum Tensile Strength, ksi....................................................120

MPa.................................................827

Minimum Yield Strength (0.2% Offset)

ksi...........................................................................60

MPa......................................................................414

Minimum Elongation, %................................................................40

Bend Tent:

Thicknesses of 0.050 in (1.27 mm)

and under.................................................................................1T

Thicknesses over 0.050 in (1.27 mm) 

through 0.100 in (2.54 mm) .....................................................2T

TTaabbllee  44  - Modulus of Elasticity

FFiigguurree  11  --  Low-Cycle Fatigue Strengthª at Room Temperature

ªPull/pull tests with 5 ksi (34 MPa) base stress.
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TTaabbllee  77 - Effect of Percent Cold Work on Tensile Properties of Annealed Material
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TTaabbllee  88  --  Tensile Properties for Two Annealing Temperatures

TTaabbllee  99 - Effect of 2150°F (1180°C)/5 Minutes/AC Anneal on Annealed 
and Annealed-Plus-Aged Room-Temperature Properties
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TTaabbllee  1100 - Effect of 1950°F (1070°C)/5 Minutes/AC Anneal on Annealed 
and Annealed-Plus-Aged Room-Temperature Properties
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HHiigghh  TTeemmppeerraattuurree  MMeecchhaanniiccaall  PPrrooppeerrttiieess

FFiigguurree  22  --  High-Temperature Tensile Properties of Annealed Sheet
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FFiigguurree  33  --  Ranges of low-cycle fatigue strengthª obtainable with
SOONV alloy 625LCF and alloy 625 at temperatures of 900 -
1200°F (480 - 650°C)

FFiigguurree  44  --  Strain range vs. Nf for SOONV alloy 625LCF at 1000°F (538°C)
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a Pull/pull tests with 5 ksi (34 MPa) base stress.
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TTaabbllee  1111 - Effect of High-Temperature Exposure on Low-Cycle 
Fatigue Strengtha at 1100°F (595°C) (ASTM Grain Size 9.5)
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ªPull/pull tests with 5 ksi (34 MPa) base stress
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TTaabbllee  1133 - ASTM Grain Size Numbers for Various Annealing
Temperatures on Cold-Rolled Sheet
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TTaabbllee  1122 - Effect of Cold Work and Cold Work Plus Age on 
LCF Properties at 1100°F (595°C) (ASTM Grain Size 9.5)

TTaabbllee  1144 - Effect of 300 Hr High-Temperature Exposures on Tensile Propertiesa
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ªAll tests were in the transverse direction.  ASTM grain size, 8.5.
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TTaabbllee  1155 - Stress-Rupture Life for Annealed and Annealed-Plus-Aged Sheet 
at 1100°F (595°C), in Hours
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TTaabbllee  1166 - Stress-Rupture Life for Annealed and Annealed-Plus-Aged Sheet 
at 1200°F (650°C), in Hours
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TTaabbllee  1177 - Stress-Rupture Life for Annealed and Annealed-Plus-Aged Sheet 
at 1300°F (705°C), in Hours
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TTaabbllee  1188 - Effect of 5% Cold Work on Stress-Rupture Properties of Annealed and Annealed-Plus-Aged Sheet at 1300°F (705°C).
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WWeellddiinngg

CCoorrrroossiioonn  RReessiissttaannccee

SOONV alloy 625LCF (UNS N06626) has the same
excellent corrosion resistance as SOONV alloy 625 (UNS
N06625).  In mild environments such as the atmosphere,
fresh and sea water, neutral salts and alkaline media, the
alloy is virtually unaffected. 

In more severe environments, the combination of nickel
and chromium provides resistance to oxidizing chemicals
and atmospheres, and the high nickel and molybdenum
supply resistance to non-oxidating environments.

HHeeaatt  TTrreeaattmmeennttss

SOONV alloy 625LCF is available as cold-rolled,
annealed sheet and strip in thicknesses from 0.005 - 0.100 in
(0.13 - 2.54 mm).  Widths up to 48 in (1220 mm) are
available in flat, cut lengths or as coils up to 20,000 lb (9000
kg).

AAvvaaiillaabbllee  PPrroodduuccttss

TTaabbllee  1199 - Recommended Welding Products

Shielded Metal Arc Welding

SOONV welding electrode 112

Gas Tungsten Arc Welding,
Gas Metal Arc Welding

SOONV filler metal 625

SOONV alloy 625LCF is typically annealed at 1800°F
(980°C) for 5 minutes with air cooling.

SSppeecciiffiiccaattiioonnss

SOONV alloy 625LCF is designated as UNS N06626 and
W. Nr. 2.4856, and meets the requirements for UNS N06625.

Sheet and strip-  SAE AMS 5879, ASTM B 443, ASME SB
443, BS 3072 (NA21), ASME Code Case 2276.


