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Material Group(##12)L—2F): Aluminum, Titanium, Nickel Alloys, Stainless Steels, etc.
Material Name(#4#1£): Al6061, Ti-6Al-4V, Inconel 706, etc

Property Group(#11%£2))L—F): Mechanical, Thermophysical, etc

Property Name (#144): Yield Strength(fi{}15#%), Elongation(3&f#), Fracture Toughness
(BHs8E), Corrosion Rate(BEE), etc

mEIIN—T :

Thermophysical(Z4#7)14), Thermoradiative (ZARREI#D14), Electrical and Nuclear (BEBIKRU
BYD4%), Mechanical Properties(BtaI¥I14E) (Strength(73%), Stress(I£73), Hardness(EE),
Fatigue & Crack Growth(J&5 R UEZIEX), Impact Energy (22 L)L+ —), Strain(09°
#+), Area Reduction(BrmEYX#E ), Deformation(Z#2) and others) Temperature CRE), Time,
Life to Failure (BFREIMUMEEEEIEE TDFRI), Corrosion(JEE), Oxidation(B1t), and Weight
Change(E=Z%1t) , Length(7#1), Thickness(/E#+), Diameter(IB1¥), Size(KZ &), and Grain
Size(#4%®) Content of Component(#8ERDFF), Phase(fiftf) /& &
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AHAD (version 2.1, data updated 2018.05)

(Listing 1 materials)
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Material: Aluminum Alloy 2014, Clad 2014, Al-4.5Cu-1Mn-1Si-@.5Mg UNS: A92014
Property: Compressive Strength, Yield (ksi)
Select Data Curves/Test Conditions ? Independent Variable: Temperature (F)

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

Aluminum Alloy Al-2014, Clad 2014, Al-4.5Cu-1Mn-1Si-@.5Mg

Clad Sheet, Cond T6, Exp Data . .

curve. Effect of test temperature on (Fcy) of clad sheet in T6 Condition.
d Sheet, Cond T6, Exposure 0.5 hr, Exp Data

4.1 (2,2) - C2: Smooth curve for C1

IG3HA11(228) 1P xpostinet] 00l Expi Deka Specimen Form: @.064" Clad Sheet.

Specimen Condition: Cond T6.

Tested from RT to 6@0F.

C1: Exp Data;
C2: Smooth curve.

Compressive Strength, Yield vs Temperature Data Points
Aluminum Alloy 2014, Clad 2014, Al-4.5Cu-1Mn-15i-0.5Mg UNS: A92014 X v

Curve: 1
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Learn how to used advanced features in the help.
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GRADE

520300
521904
$20910
.....531254
.....532654

...N08904
NO8367

Datalloy 2®, 15-15 HS & LC, SCF 260 ____._. None
INCOLOY*® 28

UNS

STAINLESS STEELS

GRADE

UNS

STAINLESS STEELS (continued)

Duplex
Lean duplex family 2202, 2003, 2304, 2102

$32202/532003/532304/582011

2205 e $31803/532205
2507,4501,Zeron100 . $32750/532760
FERRALLIUM® 255 . ... $32550
Ferritic

GRADE UNS
ALUMINUM ALLOYS (continued)
Wrought/Non-Hegt Tregtable

5059 s A95059
5083 e A95083
5090 None
Y A95456
S05XL None

ALUMINUM ALLOYS

ULTRA HIGH STRENGTH STEELS

COLOV 28 ..o e 17-22A(8)/17-22A0V) o] K23015
Nitronic® 60 ___ s ?5/6355 18Ni Maraging (200 Grade) _________ .| K92810
Type 201 e 380 18Ni Maraging (250 Grade) .... K92890/K92940
Types301&302 .. ... . .! $30100/530200 s00 " 18Ni Maraging (300 Grade) ____K93120/K93160
Types 303/303 Se___ ..530300/530323 A201 30-M K44220/K44540
Types 304/304L ____ ..530400/530403 G41300
Type 305 $30500  A35E/356 i AOBSBOALSSE0 e
Types 31073105 1 Siooo/saos 357 e et

PN R R S — 2 4330V J23260/K23080
................................
Type3d4 oo s3i400  Wrought/Heat Treatable 4335V Mod K33517
Types316&317 . $31600/531603 & 2014 & Clad 2014 A92014
$31700/531703
Type 321 e $32100
Types347 & 348 ! $34700/534800
541040
$50400
S36300
541500 ES310 e
...510500 H-11Mod
S41800 [ K SR
Types 403, 410 & 416___S40300/541000/541600 Hy-130/140/5Ni-Cr-Mo-V __
Type 420 . S42000 By-Tuf ]
Typed22 e 542200 M50/M50 NiL Steels ..
Typed3l 543100 Maraging T-250 __ . ...
';{}“" Lintme mRsmnnistinsannant Nitralloy 135Mod ..
'!:f):}_AEROSPACE AND HicH PERFORMANCE 4 Non-Ferrous « Ni
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1.0 General 1.5  Heat Treatment

HAYNES 230 alloy is an austenitic Ni-Cr alloy that is
solid-solution strengthened by additions of tungsten
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
oxidizing environments at temperatures up to 2100F
due to its high chromium content in combination
with the minor el ts silicon, ese and
lanthanum. Its low coefficient of thermal expansion
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 oxidation resistance. Primary applications
include combustors, transition ducts and temperature
sensors in gas turbine engines and nozzles for rocket
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HAYNES 230 alloy
is supplied in the
solution heat-treated
condition unless

22.0

otherwise specified.

The alloy is solution 1 4 . u w
heat treated in th

l::\per:!urcl;ngee of 2 . u Mo
2150F to 2250F and

rapidlyocoolcd ::‘ n . 65 M n
water quenched for .
optimum properties. n . 5 s |
Annealing the alloy

atlower temperatures n . 3 5 AI
will result in carbide

precipitation which n . 1 c

may marginally
affect the alloy’s
strength and ductility.
(Ref.2)
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1.6  Hardness
1.6.1 [Tablel HAYNES 230 alloy: Hardness of various
product forms

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

1.7 Forms and Conditions Available
HAYNES 230 alloy is available in the forms of sheet,
strip, foil, plate, bar, billet, wire, pipe and tubing. Itis
furnished in the solution heat treated condition. (Ref. 2)
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