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GENERAL

HNM is a precipitztion hardening austenitic steel, specifi-
cally developed for high siress rupture and creep proper-
ties in the range of 1000 10 1400 F and is not prone to over-
aging in this vemperature range. It has very Jow magnetic
permeability, and is normally supplied in the sobution trea-
ted condition, to & hardness of Brinell 201 maximum. Typi-
cal applications include, transformer parts, nonmagnetic
halls, aircraft structural and eagine companents, shafts
and gears, @, p.1, 2).

1O Commercial Designation. Crucible HNM,

1.02 alternate Designation. None.

1.03 Specifications. - MIL-5-17759=D {ships).

1.04 Composition, Tahle 1.04.

TABLE 1.04
QUL Ce Crucible (1, p.1}

Puercent

Nominal
Carbon Q.30
Chromium 18.5
Manganese 3.5
Nickel 9.5
Phosphorus 0.25
Slicon 0.50
Sul fur 0.025
[ron Ralance

1,05 Heat Treatmen:

1.051 Anneal, 2000 1o 215¢ F, 30 min, water guench. Sestions
< 5/8 in thick may be air cooled. The optimum solutien
treatment [or best properties alter aging is spproximately
2050 F. (1, p.1).

1.052 A.e. 1300 F, 16 hr, air coal.

1.06 Hardenability

1.061 The alley is hardenable by precipitation treatment, see
1.052, (1, p-2).

1.07 _Forms and Conditions Available

1.071 The alloy is available in the {form of bar, sheet and sirip
in the solution (reated condition (BEN 201 maximum),
@, p.1)

1.08 Melting and Casting Practice

.09 Special Considerarions

2. PHYSICAL AND CHEMICAL PROPERTIES

2.01 Thermal Propgrrics

2.0i! Melting range

2.052 Phase changes, None.

2.013 Thermal conductivity

2.014 Thermal expansion, Fig. 2.014,

2,015 specific heat

2.02 Orher Physical Properties

2,021 Density. ©.284 1bper cu in. 7,85 gr per cuem.

2.022 Electrical resistivity, Fig, 2.022, {1, p.1)

2.023 Magnetic propertics

2.0231 Magnetic permeability, Tabie 2.0231.

TABLE 2.0231

Source {1 p3)

slloy Fc-(0. 3C)-18.5Cr -9.5Ni-3. 5Mn

Condition ST +agc

Inducrion, o@rsteds H= 290 | H =500

Maximum permeability 1.003 1 1.003

FERROUS ALLOYS

Fe AH

203 Chemicai Propertics
2,03 Corrosion resistance. This alloy satisfactorily resisis rust Fe
ing and pitting under normal atmespheric conditions. It is,
however, inferior v the regular 18Cr-8Ni stainless stect 03 ¢C
types. but superior to the straight chromium stainless steel
types, {1, p. 3). 185 Cr
2.032 Oxldazion resistance. See 2,031. ' Q5 Ni
2,04 Nuglear Properties : 35 Mn
- 2
EX MECHANICAL PROPERTIES H NM
.01 Specificd Mechanical Properties
3.02 Mechanical Properties at Room Temperanjre, See 1.05.
3.021 Producer’s typical mechanical properties for bar and sheet,
Table 3.021, .
TABLE 3.021
Jrce {1, p.#)
Alloy Fe-(0.3C)-18,35Cr -5.5Ni-1. 5Mn
Form Bar | Sheet
- ST 2050 F, [ST 2050 F. |ST 2030 F, [ST 2050 F,
Coadition 30 MIN  |WQ +age 15 MIN  |AC + age
oQ 1300 F, 16 hr AC 00 16 hr
w - ksi 116 143 106 133.5
Ft . - ksi 56 92 55 90.4
c (2 in)= percent 51.5 23 48 11
RA. - percent 60 8 - -
Hardress,
BHN 192 302 - -
RB - - §7.5 -
RC - - - 33
3.022 Effect of solution temperature on room (Cmperature ten-
sile properties of aged alloy, Fig. 3.022.
3.023 Effect of sclution temperature ob room temperature impact
properties of aged alloy, Fig. 3.023.
3.024 Effect of aging temperature and 1ime on room temperature
tensile properties, Fig. 3.024.
3.03 Mechanical Propecties at Various Temperatuyres
3,031 Shozt time tension propertics
3.0311 Elfect of test temperature on tensile properties, Fig.
3.0311.
3.032 Short time properties other than rensicn
3.0321 Effect of low and elevated temperatures on impar: strength,
Fig. 3.032L.
3,033 Static stress concenmtzation ctects
3.04 Creep and Creep Ruprure Properties
3.041 Creep rupture curves at 1000 to 1500 F, Fig. 3.041,
3.042 Isochronous SIress SILain curves at 900 and 1200 F for
sheet, Fig. 3.042.
3.03 Fatigue Properties
3.051 S-N ¢urves for bar, Fig. 3,051.
3.05 Elastic Propercies 3
3.063 Modulus of elasticity at room temperarure. 29 x 107 ksi,
i, p.3). 3
3.002 Modulus of rigidicy at room temperature. 12.3 x 107 ksi,
i, p.5
4. FABRICATION
4.01  Forming and Casting
4.011 Forging. Starting temperature 1850 to 1950 F, finishing
temperature 1700 F, minimum, (I, p.1).
4.012 Since the allay is very susceptible ro work hardening re-
solution treztment should precede and follow each drastic
forming operation, (1, p.1).
4.02 Machining
4.021 Similat to the 18- types of austeniric stecl requiring,
heavy positive [ecd, rigld equipment and sharp zools,
{1, p.2).
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FERROUS ALLOYS

Fe [so0  woding
+.03) Ceneral. The alloy is difficult 10 weld and is not recom-
03 € muended where welding is requirted. Hears with tower
185 Cr phosphorus content are slightly more weldable and the use
: of furritic weld mctal reduces thye extenr of weld eracking,
95 Ni u. p-2).
4,032 Bruzing. HINM can be successfully brazed by oxyscctylene
35 Mn torch and furnace methods using an alloy conforming to
g oy
AMS-Spocificazion 4775, Furnuce braging and selution
treating can be performed simultaneously at 2150 F,
HNM 30 min in argen gas. The wensile sirensth of the brazed
ioint s 74 ksiac 1300 F, (1, 9.3).
4.04 Heating and Hedt Treating
4.05  Surface Treating
H Fe~(0.3C)-IB.5¢r -9.3NE-3.5Mn
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(2, p.5) 1 “Crucible HNM”, Preliminary Data Sheet, Crucible Steel
Co., Issuc ¥ 2, {Jjune 1940)
2 “grucible HNM (Hardenzble Noa-Magmetic Steel)”, Ten-
tative Data Sheet, Crucible Steel Co. , (Aug- 31, 1954)
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