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L.

GENERAL

This member of the family of age lnrdening nickel bage
alloys ig used in form of bar, forgings and sheet for
various heat resisting parta in engines at (emperatures
up to 1500 P. In this write-up properties for the alloy
] -1500 are also included, whick has a slightly higher
tmnium content, 3.0 percent, than M-252. A further
development of these alloys is Rexe 41,

101 Commercial Desigoations . M-252 {(and J -1500).
1L Alrerpate Degignadons. Nooe.
1.03 Specificationa. Nome.
LoO4 Compogiden. Table L 04
TABLR 1 04
Source Universal Cyclope (1)
Alley M - 252
Percent
Mio Maz
Carbem G 10 0.20
Manganese - - 0.50
Silicon - 0.3
Sulfur - 0.015
Chromium 18.0 0.0
Cobalr 9. 00 1.0
Molybdenum 9.00 10, 50
Timnizm 2.25 275
Aluminum 0.75 1,25
Boron 0,001 0.010
Zireontum 0. 0.15
Irom - 5.00
Litickel o Pelance
105 Heat Treagment
1.081 Anneal. 1925 to 2125 P, 4 br, oil or water quench for
maxtroum formability , (1X9).
1052 Solutlon treat 1925 to 2125 F, 4 hr air cool. 2075 &
2175 F develops higher creep rupture strength. (1(9).
1053  Age. 1375t 1425 F, 16 hr, (9).
108 Ha.rdm.lba.l.lg. Alloy retains most of the hardening
3! in solid sohrtion on air cooling and develops full
baxdening ou subsequent aging. (1). :
La7 Porms apd Coudidons Avallable
L08 - Meltsg and Casting Practce. Inducton and consumahble
electrode vacuum melra,
.09 Special Comsiderstions
2 PHYSICAL AND CHEMICAL PROPRR TIES
1.01 ‘Thexmal Properties
2 011 Melnng range, 2470 w0 2500 F, ().
2,012 Transiormadon tcoperature
2.013 Thermal conductivity, Pig. 2.013.
2,014 Thermal expansion, Flg. 2.014.
2.015  Specific beat
2. Other Physical
2,021 Densiry. 0.298 1b per cu in, B.25 gr per cu em, (1).
2.022 Blectrical propertes
2.023 Magnetic properties
2.03 Chemical Propertics
2,031 Corrosion registance. Selution trazted condidon provides
the bear corroston resistance, (1).
2,082 Oxidation reaistance is good for cmutnuous getrvice in

engines up to about 1900 F, for intermitent sexvice up
w 1600 F, (1).
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NONFERROUS ALLOYS

Nuclear Properties

MECHANICAL PROPERTIES

Specified Mechanical Properties

Mechanical Properties at Room Temperature. See 3, 03
2]s0.

Hardness. Salution treatsd, 20 to 25 RC. Aged, 35t
4O RC, (1)

Mi

19 Cr
10 Co |
t0 Mo
25 Ti
t Al

M ical Properties at Varicus Temperanires

Short time temsion propertes

Rifact of test temperanire on tensile properties of j =1500
sheet and bar, Pig. 3.031L

No logs in soength i5 tbeerved when expoged up to 5000
hr at 1250 F.

Short time properties other than tenaian

Stdc stress cancentration effects

Creep aod Creep Rupture Properties

Creep Tupture curves for M<252 and §-1500 btar et 1200
w 1600 F, Pig- 3.041. .
Crecp ruprure curves for ~1500 sheet 2t 1200 to 1600 F,
Pig. 3.042,

Magter curves for total strain, creep and creep rupure
of M-252 bar, Pig. 3.043,

Master curves for crecp rupoure of J-1500 sheet and tar,
Pig. 3.044.

Fatgue Properties
Stress range diagrams for M-252 bar at 1350 and 1500 F,
Pig. 3.051.

Blastic Propertics

Modutup of elagticity at room and elevated temperamures,
Pig. 3.061.

Modulus of rigidity.-at room and elevated emperatures,
Fig. 3.062.

FABRICATION

E ing and

Genexal, This alloy is difficul: to form at room tempera~

ture. The annealed condition strain hardeng rapidly and

all it the stmplest parts Tequire intermediate anneals. (1),

Forging. Starting vemperature 2150 F maximum, finishig
p e 1800 F mini Low tinishing temperatms

may result in cracking or, on subsequent solution treating,

in coaree grain arructure, (1).

Machining. Thig alluy k8 machined most readily in a
partly aged condition, Solution treated material, however,
ts more sulteble for drilling and tapping. Bquipment
musz be very rigid, tools very sharp and positive cuts
must be taken. Grinding is prefexred for magy
applicationa, uging carborundum whesls, (1),

Welding, information on weldiag this allgy is pot
available,

Heating and Heat Treating. Neutral or slightly oxidizieg
bheres are recom ded co minimize oxidation, (1)

Surface Treating

M-252
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