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GENERAL
This member of the family of age hardening nickel brae
alloys is used in form of bar. forging# and sheet for
various heat resisting parts in engines at temperatures

up to 1600 P. In this write-ÿip properties for the alloy
j -1500 are also included, which has a slightly higher
titanium content. 3.0 percent, than M-252. A further
development of these alloys is Rene 41.

Commercial Designations .M-252 (and J -1500).

Alternate Designartoos. Nooe.

Specifications. None.

Composition. Table L04.

2.04 Nuclear Properties

Source Universal Cyclops (1)

Allov M - 252
Percent

Mia Max

Carbon 0. 10 0. 20
Manganese - 0.50
Silicon - 0.50
Sulfur - 0. 015
Chromium 18.0 20.0
Cobalt 9.00 11.0
Molybdenum 9.00 10.50
Titanium 2.25 2.75
Aluminum 0.75 1.25
Boron 0.001 0.010
Zirconium 0.02 0. 15
iron - 5.00
Nickel _ Balance
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Heat Treatment
Anneal. 1925 co 2125 p. 4 hr, oil or water quench for
maximum formahility , (1X9).
Solution treat. 1925 to 2125 F, 4 hr air cooL 2075 to

2125 F develops higher creep rupture strength. (1X9).
Age. 1375 to 1425 P. 16 hr. (9).

Harden*Milty. Alloy retains most of the hardening
elements in solid solution on air cooling and develops full
hardening on subsequent aging. (1).

Forms and Conditions Available

Meltingand Casting Practice. Induction and consumable
electrode vacuum melts.

Special Considerations

PHYSICAL AND CHEMICAL PROPERTIES

Thermal Properties
Melting range. 2470 to 2S00 F. (I).
Transformation temperature

Thermal conductivity. Fig. 2. 013.
Thermal expansion, Pig. 2.014.
Specific beat

Other Physical Properties
Density. 0.298 lbper ai in. 8.25 gT per cu cm, (1).

Electrical properties
Magnetic properties

Chemical Properties
Corrosion resistance. Solution"treated condition provides
the best corrosion resistance, (1).
Oxidation resistance is good for continuous service in
engines up to about 1900 F, for intermittent service up
to 1600 F, <1).
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MECHANICAL PROPERTIES

Specified Mechanical Properties

Mfhanirai properties at Room Temperature. See 3. 03
also.
Hardness. Solution treated, 20 to 25 RC. Aged, 35 to

40 RC. (1).

Mechanical Properties at Various Temperatures

Short time tension properties
Effect of teat temperature on tensile properties of j -1500
sheet and bar. Fig. 3.031L
No loss in strength is observed when exposed up to 5000
hr at 1250 P.
Short time properties other than tension
Static stress concentration effects

Creep and Creep Rupture Properties
Creep rupture curves for M-252 and j-1500 liar at 1200
to 1600 P. Pig. 3.041.
Creep rupture curves for J-1SO0 sheet at 1200 to 1600 F,

Pig. 3.042.
Master curves for total strain, creep and creep rupture

of M-252 bar. Pig. 3. 043.
Master curves for creep rupture of J-1500 sheet and bar.
Pig. 3.044.

Fatigue Properties

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

Elastic Properties

Modulus of elasticity at room and elevated temperatures,

Pig. 3.061.
Modulus of rigidity at room and elevated temperatures,

Pig. 3.062.

FABRICATION

Forming and Casting
General. This alloy is difficult to lorm at room tempera¬

ture. The annealed condition strain hardens rapidly and

all but tte simplest parts require intermediate anneals. (1).

Forging. Starting temperature 2150 F maximum, finishiig
temperature 1800 P minimum. Low finishing temperatuns

may result in cracking or, en subsequent solution treating
in coarse groin structure, (1)-

Machining. This alloy is machined most readily in a

partly aged condition, Solution treated material, however.
is more suitable for drilling and tapping. Equipment
must be very rigid, tools very sharp and positive ojts

must be taken. Grinding is preferred for many
applications, using carborundum wheels, (1).

Welding. Information on welding this alloy is not

available.

Heating axal Heat Treating. Neutral or slightly irridiring
atmospheres are recommended to. minimize oxidation, (1).

Surface Treating
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