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Material Group(#4#127)L—=): Aluminum, Titanium, Nickel Based Alloys, Stainless Steels,
IRE.

Material Name(#1#}4): Al6061, Ti-6Al-4V, Inconel 706, &x&

Property Group(#1%27)L—2F): Mechanical, Thermophysical, 7& &

Property Name (#1444): Yield Strength(ifi#/358E), Elongation(E{#), Fracture
Toughness(it458E ), Corrosion Rate(JREE), etc

mEIN—2":

Thermophysical(Z#714), Thermoradiative (ZAR%E14D14), Electrical and Nuclear (BEBIKRU
BYDHE), Mechanical Properties(Bma9¥I14E) (Strength(73%), Stress(/£77), Hardness(f8E),
Fatigue & Crack Growth(J&55 & U8IEX), Impact Energy(1ZET <)L+ —), Strain(0'39°
#+), Area Reduction(WrEUN#E ), Deformation(ZH2) and others) Temperature GEZE), Time,
Life to Failure (BFfEIAUMEREISLEFETDEF/M]), Corrosion(BE), Oxidation(B1t), and Weight
Change(B2&%1t) , Length(71), Thickness(/E#+), Diameter(E%#&), Size(KE <), and Grain
Size(#112) Content of Component(#8EZ&DHE), Phase(fitB)/a &
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Material Group: Nickel and Cobalt Alloys
Material Name: Nickel Alloy Incoloy 925, Ni-22Fe-21Cr-3Mo-2.15Ti-2.25Cu+.. UNS: N09925
Property: Fatigue, Stress Amplitude/Alternating Stress (ksi)| Change Units % | | Logarithmic Show Text

Edit Selection

Independent Variable: Cycles to Failure (cycles) Change Units | Logarithmic

Select Data Curves/Test Conditions ?

Select between one and twenty data curve descriptions from the list below to view graphs. Hold

Select Materials ?

Select one or more materials from the list below. Hold the control key to select
multiple materials. Available data curves will be displayed on the right. Then proceed the Control key to select multiple data curves.
to Step 2. Key: Selected Material: (Set, Curve) - Remarks

M1: Nickel Alloy Incoloy 925, Ni-22Fe-21Cr-3Mo-2.15Ti-2.25Cu+.. UNS: N09925 1. M1 (1, 1) - C1: rotating beam, INCOLQY alloy 925, smooth curve
2. M1 (1, 2) - C2: MONEL alloy K-500
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3. M1 (2, 1) - C1: alt. stress, rotating beam, Kt=1, 100Hz, R=-1, INCOLOY alloy 925, exp data

(Listing 1 materials)

Fatigue, Stress Amplitude/Alternating Stress vs Cycles to Failure

Nickel Alloy Incoloy 925, Ni-22Fe-21Cr-3M0-2.15Ti-2.25Cu+.. UNS: N09925 oS "

Nickel Alloy Incoloy 925, Ni-22Fe-21Cr-3Mo-2.15Ti-2.25Cu+.. UNS: N09925

— Property: Fatigue, Stress Amplitude/Alternating Stress (ksi)

- 1. Material 1 (1,1) Independent Variable: Cycles to Failure (cycles)

- 2. Material 1 (1, 2)

-8 3. Material 1 (2,1)
4, Material 1 (2, 2)

ckel Chromium Steel Incoloy 925, Fe-44Ni-21Cr-3Mo-2.15Ti-2.25Cu+..

C1: INCOLOY alloy 925;
C2: MONEL alloy K-500.
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Fatigue, Stress Amplitude/Alternating Stress (ksi)

2.00e+7 o 2.00e+7 4.00e+7 6.00e+7 8.00e+7
Cycles to Failure (cycles)

Curve: 1
1.9017e+05  7.0578e+01  C1: INCOLOY alloy 925

1.00e+8 1.20e+8 2.1004e+05  6.8267e+01
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HIGH PERFORMANCE ALLOYS DATABASE (HPAD)

GRADE UNS
STAINLESS STEELS
Austeniti
18-9DL . 192843/K63198/K63199
20Cb-3%, INCOLOY® 20 ___ _.....NOBO20
20Mo-6®HS.._........... ...N0B036
21Cr-6Ni-SMn $21904
$20910
S$31254
.....532654
_..N08304
N08367
_________ None
N08028
INCOLOY* 800...... ...N08800
INCOLOY®*800H_____ .. ] N08810
INCOLOY®* A-286__ | K66286/566286
NITRONIC®* 60 ... 520162/521800
Type201 520100
Types 301 & 302 _____._..S30100/530200/530430
Types 303/303Se.................. 530300/530323
Types 304/304L ! $30400/530403
Type 310/310S ..o, $31000
Types316 & 317 ... ... $31600/531603 &
$31700/531703
Type321 $32100
Types 347 & 348 $34700/534800
Martensitic

>
e}‘,%i Righ Performance Alloys Database

1.0

192100/515500

ca74nn

GRADE UNS
STAINLESS STEELS (continued)
Eerriti
AL 29-4C 544735
...543000
S67956
NICKEL AND COBALT ALLOYS
ATI718Plus® ] NO7818
Custom Age 625 Plus® ... N07716
HASTELLOY® B-3* N10675
N07022
N10276
_.N06200
NO6002
___________________________________ R30188
N06230
HAYNES® 242® o] N10242
HAYNES® 263 ___ _.N07263
HAYNES® 282°® _.N07208
HAYNES® G-35% ____.. ..N06035
HAYNES® HR-120% | N08120
HAYNES® HR-160% N12160
INCOLOY® 825 __N08825
INCOLOY*® 901 N09901
INCOLOY®925 N09925
INCONEL®601 ..., N06601
INCONEL® 617 N06617
INCONEL® 625 ... ..N06625
INCONEL®690 ... oo NO66S0
INCONEL®* 706 o] N09706
INCONEL® 718 oo N07718
INCONEL® 783 ] R30783
NO7750

Non-Ferrous « Ni

General
HAYNES 230 alloy is an austenitic Ni-Cr alloy that is
solid-soluti hened by additions of

and molybdenum. In addition, the precipitation of
chromium-rich M,,C, carbides on glide dislocations
enhances the high temperature creep strength of the
alloy. The alloy possesses excellent resistance to
idizi i at up to 2100F

b

env p
due to its high ck content in ¢
with the minor elements silicon, manganese and
lanth Its low icient of thermal expansi;
provides the alloy with excellent resistance to thermal
fatigue. The alloy has a balanced composition that
avoids the formation of intermetallic phases such as
sigma, mu or laves phases that could significantly
reduce the ductility of the alloy. The alloy retains
high levels of ductility and toughness following long
term exposures in the 1200-1600F range. This leads to
good resistance to thermal fatigue after long service
exposures and good repairability characteristics. The
microstructure consists of a face-centered cubic matrix
and a large number of primary, tungsten-rich, M,C
carbides which control grain size and constrain grain
growth when the alloy is exposed to very high
temperatures for prolonged periods of time. Due to
its high nickel content, the alloy also possesses good
resistance to carburizing and nitriding environments.
The alloy was commercialized in 1984 for high
temperature components requiring excellent creep
strength and oxidati i Primary applicati
include comb ition ducts and

sensors in gas turbine engines and nozzles for rocket
engines. Other applications include catalyst grid
supports for the oxidation of ammonia for the
manufacture of nitric acid, high temperature heat
exchangers, high temperature bellows, heat treating

equipment, and furnace retorts. The alloy is currently
being evaluated for interconnects in solid oxide fuel
cells, comp for high gas-cooled
nuclear reactors, and components for ultrasupercritical
steam power plants. (Ref. 1)
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Haynes® 230%

Author: Dwaine Klarstrom January 2009
Heat Treatment
HAYNES 230 alloy Ni
is supplied in the
solution heat-treated
condition unless 22 * n cr
otherwise specified.
The alloy is solution 1 4' n w
heat treated in the
temperature range of 2 . u Mo
2150F to 2250F and
rapidly cooled or n . 65 M n
water quenched for .
optimum properties. n . 5 sl
Annealing the alloy
atlower temperatures n . 3 5 AI
will result in carbide
precipitation which
may marginally n . 1 c
affect the alloy’s
strength and ductility. n - u 275 La
(Ref.2)
Hardness

1.6.1 [Table] HAYNES 230 alloy: Hardness of various
product forms

1.6.2 [Table] HAYNES 230 alloy: Hardness after
imposed coldwork

Forms and Conditions Available

HAYNES 230 alloy is available in the forms of sheet,

strip, foil, plate, bar, billet, wire, pipe and tubing. It is
furnished in the solution heat treated condition. (Ref. 2)

Melting and Casting Practice Tel:
HAYNES 230 alloy is normally primary melted in air .
using an electric arc furnace plus argon oxygen

decarburization practice. The hot metal is then cast

into round or rectangular electrode molds depending
on the product form required. The electrodes are then
electroslag remelted to produce the final ingots.

Hydrogen Embrittlement Resistance

GRADE

MAGNESIUM ALLOYS

Wrought
AZ31A, C&D_ . M11311/M11312
M11311/M11312

UNS

ALUMINUM ALLOYS

Wrought
2014 & Clad 2014

2219 & Clad 2219 .
2519 .
2618

5059
5083
5456
6061 __
7050

...A13570
__A13550

HIGH STRENGTH STEELS

18Ni Maraogino (2680 Grada)
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