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GENERAL

This alloy is one of a series of age hardening
steels which combines high strength at temper-
atures up to 800F and higher with the cor-
rosion resistance of stainless steels. In the
annealed condition, the alfoy is soft and ductile,
having many of the desirable forming charac-
teristics of the austenitic stainless steels. In the
hardened condition it possesses the high strength
and hardness characteristic of the martensitic
stainless steels. It is designed primarily for light
sections, and is available in sheet, strip, bar, and
wire. A companion alloy, AM 355, having
slightly lower chromium and higher carbon
content, is best suited for heavy sections such
as forgings, billets, bars, and plate.

Commercial Designation
AM-350.

Altemate Designations
UNS §35000.

Specifications
Table 1,03.

Composition
AMS Compositions, Table 1.04.

Heat Treatment

For maximurm formability and stability, anneal
to Condition H.

Heat to 1850 to 1975F, air cool or quench in
oil or water at rate rapid enough to prevent
precipitation of chromium carbides.

Sheet and strip, 3/4 hour minimum per inch
thickness, rapid air cool to 80F maximum.
Forging stock, 1 hour minimum per inch thick-
ness, oil or water quench to 80F maximum,
Strip and sheet supplied from mill in Condition
H.

Bars and forgings should not be annealed to
Condition H because of resulting lack of re-
sponse t0 heat treatment in larger sizes.

To prepare alloy for maximum response to sub-
sequent hardening, anneal to Condition L.
Heat to 1685 to 1735F, air cool or quench in
oil or water, rapid cooling not mandatory, but
very slow cooling rates should be avoided.
Sheet and strip, 3/4 hour minimum per inch
thickness (4 minutes minimum), rapid air cool
to 80F maximum.

Bars and forgings, 1 hour minimum per inch of
thickness, oil or water quench to 80F maximum.
For best machijning equalize and overtemper
bar 3 hours at 1425F = 50F, cool to 80F max-
fmum, 3 hours at 1075F = 25F.

For material Condition L, reducing the temper-
ature to -100F causes transformation of
austenite to martensite. One method of
hardening is, therefore, to reduce the tempera-
ture to -100F allowing a minimum of 3 hours
to permit the transformation to be completed.
Subsequent tempering for 3 hours minimum at
850 to 1050F produces good strength and
ductility. This treatment of subcooling and
tempering is designated SCT.
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FERRQUS ALLOYS

For highest strength and good ductility use
Condition SCT-850. Anneal to Condition L;
subcool to -100F, 3 hours minimum; 1emper
825 to 875F, 3 hours minimum. Higher tem-
pering temperatures, up to 1000F, may be used
to increase room temperature impact resistance
or to improve machinability., For Condition
SCT-1000, age at 975 to 1025F, 3 hours
minimum. Effect of aging temperature on ten-
sile properties of sheet in SCT Condition, Fig.
1.0541.

Alternate method of hardening alloy is by
double aging, DA. Starting from either Condi-
tion H or Condition L, age at 1350 to 1400F, 2
houts, air cool to 80F maximum, + 850 to
1059F, 3 hours.

Condition DADF, for improved stress corro-
sion resistance, consists of Condition SCT
followed by subzero freeze at =100F for 3
hours minimum. See section 2.033.

Hardening may also be accomplished by cold
rolling and tempering, CRT. Condition H +
cold roll 20 to 45 percent, + temper 700 to
950F.

Effect of tempering temperature, test temper-
ature, and prior exposure on properties of sheet
cold rolled 30 percent prior to tempering, Fig.
1.0571.

Effect of tempering temperature, test temper—
ature, prior exposure, and test direction on
notch properties of sheet cold rolled 30 percent
prior to tempering, Fig. 1.0572.

Dimensional changes oceur during heat treat-
ment, see section 2.017.

Hardness

Effect of test temperature on Brinell hardness
of alloy in Conditions SCT and DA, Fig. 1.061.
Alloy hardness fully in large section sizes after
heat treating to either Conditions SCT or DA.

Forms and Conditions Available

Alloy is available in sheet, strip, foil, bar, wire,
and forgings. Companion alloy AM-355 is,
however, preferred in heavy sections such as bar
and forgings.

Sheet, strip, foil, forgings stock, and wire are
available in Condition H. Bars and wire are also
available in the equalized and tempered
Conditions.

Melting Practice

Electric arc furnace melt followed by argon-
oxygen-decarburizing (AOD). Consumable
electrode remelt or electroslag remelt are
optional,

Special Considerations

"Heating to temperature above those specified

for Condition H should be avoided because of
excessive delta ferrite formation and loss of
response to hardening.

Annealing of heavy bar and forging to Condition
H may result in loss of response to heat treating.
Forging of heavy sections should be finished at
about 1750F to ensure adequate response to
heat treating.
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CRT has optimum stress corrosion resistance.
SCT requires either a minimum of 10 percent
delta ferrite or a 1000F temper for optimum
stress corroston resistance.

Dimensional changes during heat treatment re-
quire special consideration, see 2.017.

PHYSICAL AND CHEMICAL PROPERTIES

Thermal Properties 2.0331
Melting range 2500 to 2550F,

Phase changes, Alloy at temperature above
1100F starts reverting to austenite. Reversion
essentiatly completed at approximately 1600F.
Upon cooling austenite transforms to
martensite. On rapid cooling from 1710F, the
M point is between 8D and 200 F, The
austenite is substantially transformed to
martensite by cooling to ~110F. Holding 2
hours at -1 10F is desirable since an isothermal
transformation component is present. On cool-
ing from 1375F, as in DA treatment, the M,
point is between 250 and 400F and cooling to
RT is desirable for substantial transformation
to martensite, In both hardening treatments
approximately 10 to 20 percent austenite is
retained in the structure. This austenite is
thermally stable,
Time-temperature-transformation diagrams.
Thermal conductivity, Fig. 2.013.

Thermal expansion, Fig. 2.014.

Specific heat, 0.12 Btu per Ib F.

Thermal diffusivity.

Dimensional changes during various heat treat-
ments, Table 2.017.

Other Physical Properties

Density. Table 2.021.

Electrical properties,

Electrical resistivity at room temperature for
various conditions, Table 2.0221,

Electrical resistivity of bar in SCT Condition,
Fig. 2.0222,

Magnetic properties, Alloy is ferromagnetic,
Typical magnetic properties, Table 2.023.
Emittance.

Effect of test temperature and surface condition
on total normal emittance and on spectral
normal emittance at v = 0.665, Fig. 2.0241.
Damping capacity.

2.0332

Chemical Environments

Corrosion resistance.

General corrosion resistance approaches that of
austenitic stainjess steels.

Intergranular attack may occur in Condition DA.
Oxidation resistance. Comparable to that of
austenitic stainless steels,

Stress corrosion resistance. Tests on 0.020 and
0.060 inch sheet, heat treated to yield strengths
of 160 to 198 ksi (standard SCT, medified SCT
with annealing temperature 1975F instead of
1925F, and DADF in which a subzero freeze of
=100F for 3 hours was added to the SCT treat-
ment), and tested at stress levels of 80 percent
Fty did not fall after 1000 hours exposure to

2.0333

2.0334
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two types of stress-corrosion tests:
a) Exposure to semi-industrial atmos-
phere of Seattle, Washington
b} Alternate immersion in a 3.5 percent
NaCl solution. No stress-corrosion
cracking was obtained on 0.060 inch
welded sheet (both automatic and
manual weldments) when exposed for
1000 hours at 80 percent Fyy (16).
More severe stress corrosion than alternate
immersion in a NaCl solution are produced by:
8) exposure to seashore air environment and
b) salt spray.
When exposed to to beach atmosphere at
El Segundo, Calif., the SCT-850 alloy is suscep-
tible to stzess corrosion cracking. This ten-
dency is detectable at 30=4( percent of Ft
and becomes very severe at 60-90 percent of
Ft)" Susceptibility to stress corrosion cracking
becomes even more severe when the alloy in the
§CT Condition is heated for 1000 hours at
650F prior to stress corrosion testing. Stress
corrosion cracking starts from surface pits with
microfissures penetrating along the delta ferrite
and possible prior austenite boundaries as a
result of some electrochemical (or combination
of electrochemical and mechanical} action.
Groups of microfissures are formed in positions
approximately perpendijcular to the direction of
tensile load. When the microfissures sufficiently
penetrate into the metal they are joined together
by-breaking down of the bridges of metal
separating them (17, p. 369, 374). Effect of
several stress corrosion environments on time
to faituze of unnotched sheet in SCT-850 Con~
dition, Fig. 2.0331.
The stress corrosion resistance of AM~350 SCT
with an 850F temper is considerably improved
if a minimum of 60 percent delta ferrite is pre-
sent in the structure, Further improvement is
achieved by tempering at 1000F.
In the SCT-850 Condition, the alloy is also
susceptible to corrosion fatigue at room tem-
perature. At 110 ksi maximum stress (R = 0.2),
corrosion fatigue life was 16 percent of air
fatigue life, There was no significant effect of
frequency (100 cpm~1800 cpm) on fatigue life
either in air or in synthetic seawater environ-
ments (17, p. 369). Effect of synthetic sea-
water enpvironment and cyclic frequency on
axial fatigue of sheet in SCT-850 Condition,
Fig. 2.0332.
Exposure for 1000 hours at 650F and braze
cyeling increased susceptibility to stress
corrosion cracking of SCT-850 sheet. Surface
condition was alse found to be important.
Vapor honing and passivation reduced
susceptibility to stress corrosion cracking.
Welding had no effect (17, p. 11-12).
Good resistance to stress corrosion cracking
was obtained by alloy in CRT Condition.
However, welded CRT alloy showed tendency
to initiate stress corrosion cracks at root of
pre-existing fatigue cracks. Effect of stress,
precracking, and alternate immersion in synthet-
ic seawater, on stress corrosion cracking of
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AM-350 CRT subjected to prior exposure of
650F for 1000 hours, Fig. 2.0334.

Nuclear Properties
MECHANICAL PROPERTIES

Specified Mechanical Properties

AMS specified mechanical properties for strip,
sheet, and tubing, Table 3.011.

AMS specified mechanical properties for bars
and forgings, Table 3.012.

Producer’s specified mechanical properties,
Table 3.013.

Mechanical Properties at Room Temperature
See also 3.03.

Tension,

Stress-strain diagrams, see 3.0311.

Effect of exposure time and temperature on
room temperature tensile properties of sheet
from three heats in Condition H-1900, Fig.
3.0212.

Effect of stretching and subsequent aging to
Condition SCT-850 on tensile properties of
sheet in Condition L, Fig. 3.0213.

Effect of tempering temperature and test
direction on notch strength of sheet,

Fig. 3.0214.

Effect of percent cold draw and of tempering
time and temperature on tensile properties of
wire, Fig. 3.0215.

Compression, see 3,032,

Stress-strain diagrams, see 3.032.

Impact, see 3.033,

Bending,

Torsion and shear.

Bearing, see 3.036.

Stress concentration, see 3.037.

Notch properties, see 3.0214.

Fracture toughness.

Combined properties.

Mechanical Properties at Various Temperatures

“Tension.

Stress—strain diagrams.

Tensile and compressive stress-strain curves for
sheet in L annealed Condition at room and
elevated temperatures, Fig. 3.03111.
Stress-strain curves for sheet in SCT Condition

atroom and elevated temperature, Fig. 3.03112.

Stress-strain curves for sheet in DA Condijtion

atroom and elevated temperature, Fig. 3.03113.

Stress-strain curves for sheet in SCT Condition
at low temperature, Fig. 3.03114.

Stress-strain curves for sheet in 20 percent
CRT Condition at temperatures between -110
10 650F, Fig. 3.03115.

Stress-strain curves of sheet in 30 percent CRT
Condition at temperature between -110 to
650F, Fig. 3.03116.

Effect of test temperature and prior exposure
to stress and temperature on tensile properties
of sheet in L annealed Condition, Fig. 3.0312.
Effect of test temperature on tensile properties
of sheet rolled from two heats in Condition H-
1900, Fig, 3.0313.
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Effect of test temperature on tensile properties
of sheet in Condition DA, Fig. 3.0314.

Effect of test temperature on tensile properties
of sheet in Condition SCT, Fig. 3.0315.

Effect of low test temperature on tensile prop-
erties of sheet in Condition SCT, Fig. 3.0316.
Effect of test temperature on wansverse tensile
properties of sheet in CRT Condition, Fig.
3.0317,

Effect of test temperature, cold reduction, and
prior exposure on tensile properties of sheet in
CRT Condition, Fig. 3.0318. See also Fig.
1.0571 and 1.0572.

Compression.

Compressive stress-strain curves for sheetin L
annealed Condition at room and elevated tem~
peratures, see Fig. 3.03111,

Stress-strain curves in compression for sheet in
DA Condition at room and elevated tempera-
tures, Fig. 3.0322.

Stress-strain curves in compression for sheet in
SCT Condition at room and elevated temper-
atures, Fig. 3.0323.

Eifect of test temperature on compressive yield
strength of sheet in Condition H, DA, and SCT,
Fig. 3.0324.

Impact.

Effect of test temperature on Charpy V impact
properties of alloy in SCT Condition, Fig.
3.0331.

Bending.

Torsion and shear.

Effect of test temperature on shear strength of
sheet in L annealed Condition, Fig. 3.0351.
Effect of test temperatuze on shear strength

of sheet in Condition SCT-850, Fig. 3.0352.
Bearing.

Effect of test temperature on bearing prop-
erties of sheet in annealed Condition, Fig.
3.0361.

Effect of test temperature on bearing properties
of sheet in Condition SCT-850, Fig. 3.0362.
Stress concentration.

Effect of low test temperature on notch
strength and notch strength ratio of sheet in
SCT Conditon, Fig. 3.0371.

Effect of net section area and test temperature
on net section strength of sheet in DA Con-
dition, Fig. 3.0372.

Effect of net section area and test temperature
on net section strength of sheet in CRT Con-
dition, Fig. 3.0373.

Effect of test temperature, cold reduction, test
direction, and prior exposure on ratio of sharp
notch strength to yield strength of sheet in
CRT Condition, Fig. 3.0374.

Effect of test temperature, amount of cold
work, tempering conditions, and testing direc-
tion on notch tensile steength after exposure to
coating of natural sea salt while under stress at
high temperature, Fig. 3.0375.

Effect of crack length fraction, method of pro-
ducing crack, prior exposure, and test temper-
ature on residual strength and net section

strength of sheet in CRT Condition, Fig. 3.0376.

Effect of test temperature on fracture tough-
ness and residual strength ratio of three heats of
sheet in Condition SCT, Fig. 3.0377.
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Effect of test temperature on fracture tough-
ness and residual strength ratio of sheet in
Condition CRT, Fig. 3.0378.

Combined properties.

Creep and Creep Rupture Properties
General.

Creep rupture properties.

Creep rupture properties at 800 to 1000F of
alioy in DA Condition, Fig. 3.0421.

Creep rupture properties at 800 and $00F of
sheet in SCT Condition, Fig. 3.0422.

Creep deformation.

Minimum creep rate curves at 600, 700, and
80OF for sheet in SCT Condition, Fig. 3.0431.
Total creep curves at 8Q0F for sheet in
Condition SCT, Fig. 3.0432.

Isochronous stress-strain curves for sheet in
Condition SCT at 600 to 800F, Fig. 3.0433.

Fatigue Properties

Fatigue curves for sheet in Condition SCT, Fig.
3.051.

Fatigue properties in Condition SCT (850F) at
550F, 650F, and 800F, Fig. 3.052.

Effect of stress and test temperature on the
fatigue of brazed lap joints in Condition SCT,
Fig. 3.053.

Crack propagation rate as a function of the
stress intensity factor for AM-350 CRT, Fig.
3.054.

Fatigue behavior of smooth and notched sheet
in Condition SCT with salt coating, Table
3.055.

Effect of joining method and of stress concen-
tration on fatigue behavior at room tempera-
ture of sheet in Condition CRT, Fig. 3.056.
Effect of test temperature and prior exposure
on fatigue behavior of smooth and notched
sheet in Condition CRT, Fig. 3.057.

Effect of joining method and of stress concen~
tration on fatigue behavior at 550F of sheet in
Conditien CRT, Fig. 3.058.

Effect of joining method and of stress concen-
tration on fatigue behavior at 800F of sheet in
Conditien CRT, Fig. 3.059.

Elastic Properties

Poisson’s ratio.

Modulus of elasticity.

Modulus of elasticity at various temperatures
of alloy in Condition SCT 850 and DA, Fig.
3.0621.

Effect of test temperature and prior exposure
to stress and temperature on elastic modulus of
sheet in annealed Condition, Fig. 3.0622.
Modulus of rigidity at room and elevated tem-
peratures, Fig. 3.063.

FABRICATION

Forming

General. Condition H has a formabitity similar
to that of austenitic steels except for a higher
rate of strain hardening due to martensite
formation. Condition L is even less stable. It
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strain hardens more rapidly and therefore
possesses inferior forming characteristics. Alloy
in Conditions H and L can be formed with
advantage at 300F or higher due to absence of
martensite formation and correspondingly
decreased rate of strain hardening, The heat
treated Condition SCT permits minor forming
operations, including bending, straightening
and dimpling, while Condition DA is still more
difficult to form. :

Bending. Bend factor for Condition SCT =3,
for Condition DA = 5.

Sheet formed in Condition H needs a sub—
sequent full heat reatment. If it is possible to
form the alloy in Condition L, subsequent
aging to Condition SCT will produce about the
same properties as obtained without the strain
hardening due to forming.

Straightening of parts to be heat treated to
Condition SCT is performed preferably after
cooling to -100F to reduce the dimensional
changes occurring during heat treating,
Stretched parts show little dimensional
changes.

Forging. Starting temperature 2100F
maximum. Finishing temperature should be
about 1750F to ensure adequate response to
heat treating. Before heat treating, forgings
should be equalized at 1375F.

Machining and Grinding

General. Machining properties of AM~350 are
similar to those of austenitic stainless steels,
Rigid supports, positive cuts, and adequate
cooling are required.

Conditions H and L do not machine well
because of their initial softness and their high
rate of strain hardening. For best machining,
it is recommended that the alloy be subjected
to an equalizing treatment with a resulting
hardness of about 35 RC (see Section 1.053).
Allowance must be made for growth on sub-
sequent heat treatment. For extreme dimen-
sional accuracy, finish machining shouid be
done on material in Condition SCT or DA,
which machine in a manner similar to low alloy
steels of equal hardness.

Joinin

Welding,.

General. AM-350 can be welded by all the
conventional methods used for chromium-
nickel stainless steels. Gas tungsten—arc, gas
metal-arc, covered ¢lectrode, submerged arc

or flash welding can be used to produce sound
welds with good duetility. 1t is easier {o weld
martensitic steels because they do not require
preheating or postheating to minimize cracking.
As-welded AM-350 can be hardened by the DA
treatment {see 1.055) without reannealing.

To obtain proper response to the SCT weat-
ment, AM-350 must be reannealed at 1675 to
1775F prior to hardening. To obtain greatest
weld strength, AM-355 weld filler metal should
be used. Where ductility is more important
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4.0312

4.0313

4.0314

4.0315

. than strength requirements, austenitic welding

rods such as AISI Type 308, 309 or 310 can be
used. Heat treated welds having 90 to 100 per-
cent joint efficiency in light gage material can
be obtained without filler metal. AM-350 may
be electric resistance welded in either the
hardened or annealed condition. Resistance
welding may precede or follow hardening to
obtain high strength joints. Spot welding of
hardened sheet can be performed by proper
selection of current and electrode size to give
tension shear values equal to and tension im-
pact and fatigue strength values higher than
those of welded and subsequently hardened
material.

When joining wrought AM-350 to AM-355
castings. highest strength can be obtained in the
weld and heat affected zones by heating at
1375 to 1475F for 3 hrs, air cooling to §0F
maximum, reannealing at 1675 to 1775F
followed by rapid cooling. This is followed by
the normal SCT treatment.

The properties of AM-350 sheet welded with

"AM-350 or AM-355 filler metal, Table 4.0312.

Tensile properties of sheet welded transverse

to the rolling direction and given several post-
weld treatments Table 4.0313.

Elevated temperature properties of AM-350
sheet welded transverse to the rolling direction,
Fig. 4.0314.

Room temperature shear strength of spot
welded AM-350 sheet, .024 in. thick, Table
4.0315.
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Aliegheny Ludlum Steel Corp., Data Sheet 5748 Bars and Forgings Hear 1reated to
115-92358-350, (1959) Fiy = 165 ksi min

30 “Elastic Constants of AM=-350 and AM-355", 5546 ,i‘:‘ ”: Surip. Cold Rolled.

Allegheny Ludjum Steel Corp., Data Sheet 90~ 5548 s;,,,f:w Strip. High
1758-R, (1959) Tempenl{are Annealed

31 AMS 5546, (July 16, 1979) S775 | Westng Elemsodes, Coveed

32 Alessandro L. P., Lachmann H. P. “Fatigue 5774 Welding Wire
Evaluation of Ti-8A1-1Mo-1V and AM-350
(SCT) Stainless Steel. Air Force Mat. Lab. TABLE 1.03. AMS SPECIFICATIONS
Report MAA 67-3 (Jan. 1967)

33 Lehr, K. R. and Liu, H. W., “Fatigue Crack
Propagation and Strain Cycling Properties”,

Syracuse University Research Institute MET.E. ey TR TY P
1340-0768-1TR (July 1968) — Percent

34 *“The Properties of AM-350 Welds”, Allegheny e ':‘;‘7 ;':"1‘

Ludlum Steel Corp. Data Sheet 114 Mn 0.50 125

35 “Engineering Properties of Precipitation |5>i - g-gig
Hardening Alloys AM=-350 and AM-355", s - 0.030
Allegheny Ludlum Steel Corp. (1960) Cr 16.00 1;.00

36 “The Tension Shear Strength of Spot Welded :‘o ;zgg 3:22
AM-350", Allegheny Ludlum Steel Corp. Ni 0.07 .13
Data Sheet 124 ta) AMS 5554 (37} AMS 51743138)1%

734 (39) give 0.08 to 0.12
37 AMS 5554 (Jan. 1, 1982) AMS ST73A (39) give 0.08 to
38 AMS 5775 A{April 15, 1978)
TABLE 1.04. AMS COMPOSITIONS
39 AMS 5774 B (July 1, 1981) (1B 19W20N37)38)(39)
Fe-17Cr-4Ni-3Mo
200" £.063 IN SHEET |
COND SCT
\ FTU
- N
<
5’_‘3\!,\ D\. Fe-17Cr-4Ni-3Me
160 = 0.025 IN SHEET 330
= FCR 30%, TEMPER 3 HR
E
* Y L l TESTED AT
1o == e, UOF 280
e L : e
oT \. AVG L AND T T —d
120 —_—_— RT \§
2 s — = o
=] ; T -
Q W
& o2 I8 +_ . ¥
0 Y = =]
850 900 950 000 1050 1100 T 200
' & B4 EXPOSED 1000 HE, 650F, 40 KSI —~ &
AGING TEMP - F 00 AUNEXPOSED
FIG. £.054! EFFECT OF AGING TEMPERATURE ON
TENSILE PROPERTIES OF SHEET IN SCT 230 160
CONDITION (21
4 -110F
240 i_ [
& — e . B
2 ‘-——-—.____L'-_-_&:;__ —_— L _“‘-.
I; -?-\
w200
S S o 650F
FT’Y -\- =
160
700 300 200 1000
TEMPERING TEMP - F
FIG. 1.0571  EFFECT OF TEMPERING TEMPERATURE, TEST

TEMPERATURE AND PRIQR EXPOSURE ON TENSILE
FROPERTIES OF SHEET COLD ROLLED 30 PERCENT
PRIOR TO TEMPERING (12, p. §43)
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Fe
17 Cr
4 Ni
3 Mo
AM-350
T T
Fe-17Cr-4Ni-3Mo
\ SCT AND DA COND
P\
\.‘
® SCT-850
DA
!
o 200 400 800 1000
TEMP - F
1.061 EFFECT OF TEST TEMPERATURE ON

BRINELL HARDNESS OF ALLCY IN CONDITIONS

a 1.2 T
' [ Fe-17Cr-4Ni-IMo
o 0.025 IN SHEET
£ TESTED
£ T CR 30%, TEM;'ER 3 HR
1.0
z RT
B - S NS M= =
4 .
bl - -110F :
g os o
9 GS0F N -—i I«_:
-4
2 ===t __{__ |
- L E
. 0.6 1,2 8
- @ B A EXPOSED 1000 HR, 650F, 40 K51 Z
g © 0 AUNEXPOSED E
2 RT '70 1.0 8
= ——r—(W = g
= == o L —TIT= 8
< L e e -
7] 1 .
-110F - 440
e 0.8 U
e + — — — =
450F 4 & 400
T <
0.6 F
700 800 900 1000
TEMPERING TEMP - F 360
FIG. 1.0572  EFFECT OF TEMPERING TEMPERATURE, TEST @
TEMPERATURE PRIOR EXPOSURE AND TEST DIRECTION g
ON NOTCH PROPERTIES OF SHEET COLD ROLLED 30 g ..
PERCENT PRIOR TO TEMFERING (12, p. 843) :
=
=
=
= 280
14
Fe-17Cr-4Ni-3Mo 240
™ COND 5CT
=
o /
g 12 // 200
==
£ 10 // FIG.
=
l:; / THERMAL CONDUCTIVITY
£, -~
o 200 400 600 800 1000
TEMP - F
FIG. 2.013 THERMAL CONDUCTIVITY L, p. 8
10 -
Fe-17Cr-4Ni-3Mo /"
/ CoND H
9 /
w Ll tf
= MEAN COEFF LINEAR THERMAL
= 38 EXPANSION, FROM RT TO TEMP ]
z INDICATED
o
g )4
Z -7
2 ] €O sCT -850
6 I
0 400 800 1200 1600 2000
TEMP - F
FIG, 2.014 THERMAL EXPANSION (1, p. 4

SCT AND Da {2)
Alloy Fe 1 7Ce-3Ni-3Mo
Form 0.039 100062 in.Shee. Land T
rAverte of 4 heats)

Candition or Dimensional change
Treatment in.fia,
H+ 1375F 2 he AC +0,0045

+ BSOF 3hbr, AC -0.0002
Huw DA +0.0043
Hiol +0.0013
L+ 1375F. 2 hr. AC +0.0036

+ §50F_3 hr. AC -0.0002
L DA +0.0034
Hiolro DA +0.0049
L+-100F, 3 hr +0.0034

+ B850F.3 hr. AC -0.0002
L to SCT +0.0032
HioLteSCT +0.0047
TABLE 2.0F7. DIMENSIONAL CHANGES DURING

VARIOUS HEAT TREATMENTS (23122)
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Alloy Fe-17Cr4Ni-3Mo Alloy Fe-17Ce4Ni-3Mo Alloy Fe:) 7CraNi-IMo
Condition | [b/ewin. grjeu cm Conditian | Electrical resistivity. microhm - in. Condition H SCT DA
H 0.286 T.92 H 28.0 Induction at 200 oersteds
SCT-850 0.282 781 SCT 39 -gausses | 1700 | 8500 { 9980
DA 327 < Max 14 %] s
Permeability
TABLE 2.02t. DENSITY (], p.8) - Initial 12 18 18
TABLE 2.0221. ELECTRICAL RESISTIVITY
AT ROOM TEMPERATURE
FOR VARIOUS TABLE 2.023. TYPICAL MAGNETIC
CONDITIONS (3. p.17) PROPERTIES (2
S ST
T - - 2 MICROINCHES RMS
Fe-17Cr-4Ni-3Mo L SURFACE
1 IN BAR 0.8 —
COND SCT-850 ) Y OXIDIZED
42
/ w ~No
z 2 0.5 — <= SPECTRAL.A = |6654
' = —— TOTAL
b
E 38 E Vi
[} Z 0.4
i — 1
5 | // —
= , /| ELECTRICAL RESISTIVITY OXDIZED. / POLISHED
4
0.2
"
/ _>-'=::.——-—-""55;;4ED
10 0.0 l
0 400 800 1200 1600 400 ¢ 400 800 1200 1600 2000 2400
TEMP - F TEMP - F
FI1G. 2.0222 ELECTRICAL RESISTIVITY OF BAR FiG. 2.0241 EFFECT OF TEST TEMPERATURE AND SURFACE
IN 5CT CONDITION i, p B CONDITICN ON TOTAL NORMAL EMITTANCE AND
ON SPECTRAL NORMAL EMITTANCE ATA = 0.665
(15, p. 74,75)
160 ™ T
& i : Fe-17Cr-4Ni-3Mo
b AP 0.025 IN SHEET
> A]('l jz ll]L[[].f[ COND, SCT-850
140 b ‘\ il N A SN M
N T2 277 AT 7 o
) % TN A
B AT
\ VNN TS VLTV 1 2 d
i Alrsl 7l FAvi iR Ll Ll T
\ A L2 T T T AT 7 A AT 4
120 3, AN NN VNS FNNISANANNENN
\\ P17 I I AT I A7 777 74
A \ AANTS L1 FTAVAVATN 4 VAN N
A FiFAV Vi 7z ri L r 777
\§ 711/////////1{
P>\ i
Z /% /
® V/z/;v/é/ 2 \Q N
“Z MININ
-
) ( ] e E_\ W "\\\L
SYNTHETIC SEA WATER <  EL SEGUNDO
“ NN
o 5% SALT SPRAY
2 1 L L1 L0l 1 1 | [t I i
i 10 100
TIME TO FAILURE - DAYS
FIG. 2.0331 EFFECT OF SEVERAL STRESS CORROSION ENVIRONMENTS ON TIME

TO FAILURE OF UNNOTCHED SHEET IN SCT-850 CONDITION

(17, Fig. 15)
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LA B S B | T ™1 T 117 T T T 1T TITT Fe
140 Fe-17Cr-4Ni-3Mo _|
- 0.025 IN SHEET 17 Cr
x . %\ COND SCT-850
4 Nj
130 T TESTS \ AXIAL LOAD .
T = 4.
% o R =0.2 3 Mo
? 1
2 ° AM-350
110 b0 rdh—o— Ll
0 100 CPM AIR \
® 100 CPM SYNTHETIC SEA WATER
100 [ A1800 CPM AR
A 1500 CPM, SYNTHETIC SEA WATER M
[-1v} IlllllII 1 1 1 111} ! Lt 1]
103 104 10® 106
CYCLES TO FAILURE
FIG. 2.0332 EFFECT OF SYNTHETIC SEA WATER ENVIRONMENT AND
CYCLIC FREQUENCY ON AXIAL FATIGUE OF SHEET IN
SCT-850 CONDITION (17, p. 297)
100
Fe-17Cr-4Ni-3Mo
z 0.025 IN SHEET
w CRT CONDITION
L \ 2
S e O Dl
[ ®~ 3 1IN WIDE SPECIMEN
3 CENTER DRILLED 0.020 DLA
3 FATIGUE CRACKED TO .10 IN
£
i. 80 [LTERNATE MMERSION “F—  PRIOR EXPOSURE
& IN SYNTHETIC SEA WATER 650F, 1000 HR
= (ASTM-D-665-60 PROCED "8") "
g HOURLY ALTERNATE MMERSION
a0
] O PRECRACKED, EVIDENCE OF STRESS CORROSION
= ® PRECRACKED, NO STRESS CORROSION
< O SMOOTH, SPECIMEN FAILED
. ® SMOOTH, NO STRESS CORROSION
0 h
100 1000 10, 000
HR TO FAILURE
FIG. 2.0334 EFFECT OF APPLIED STRESS, PRECRACKING AND ALTERNATE
IMMERSION IN $YNTHETIC SEA WATER ON RESISTANGE TO
STRESS CORROSION CRACKING OF ALLOY IN CRT CONDITION
SUBJECTED TO PRIOR EXPQSURE OF 650F FQF 1000 HR
(17, Fig. 97)
Allov Fe-17Cr4Ni-1Mo
Form Sheet & Strip Shert & Strip Sheet & Strip Tubing
Condition Cold Rolled & Temper o Annealed SCT 850 DA
B.010  >0.060 | 0.0005 >000135 >0.002 >0.005 >00100 >0.0200 | 60005 >00015 >0.002 >00100 >0.0300
to 10 (4] (1 to to to 10 [{:] ig g o 1o -
Thickncss - in. <0010 0080 0.425 | 0.0015 0002 0005 00100 00200 ©0.1875 | 00015 0002 00100 00500  O0.1875
Fry. (minpksi 200 200 200 200 197 194 191 188 185 185-215  185-215 185-215  185-215  185.215 165
F1y. {minjksi 180 180 150 90 88 86 84 82 80 150 150 150 150 150 130
e. Yin. (minkper [ ] 0 ) 9 10 12 14 20 2 4 6 8 1] 19
Hardness
RC tmin) 43 43 43 42 42 42 42 42 -
RC tmax) - - - 25 3 el 18 25 28 48 a8 48 28 48 -
TABLE 3011, AMS SPECIFIED MECHANICAL PROPERTIES FOR STRIP, SHEET & TUBING (19)120137)
Page 9
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Alloy Fe-1 7Cr4Ni- 1Mo Allay Fe-17Cr-4Ni-3Mo
Fe Forin Bars & Forgings Form S
1 7 C Condition SCT 1000 T - ﬁ‘CT
r Fig. tmin)ksi 165 |Cordition 850 DA |L* H 850 DA
. F;y. (min-ksi 140 Thicknegs - in
4 Ni ¢ 13D) ymwin to Frp -min-ksi 185 | 165 [ 200 |15 | 85 [i65
3 M percent -max-ksi - - - - - -
4] RA (min} 0 Fry. -min-ksi 150 | 135 80 | 75 |50 135
Hartos, RC 38 ;max-ksi T PR R I ol
L e(2in) min-percear | 10 | 15 |2 10 8
AN-350 et - Moersm || B |
Hardness
RA -min - -1 - T- - -
TABLE 3012, AMS SPECIFIED -max - - - - - :
MECHANICAL RC -min 34 | - |25 - -
PROPERTIES -max 48 “i - |- . -
FOR BARS & (*) After re-anneal of Condition H by custamer at 1710 & 25F
FORGINGS (1)
TABLE 3.013. PRODUCER'S SPECIFIED MECHANICAL
PROPERTIES (3}
240 Fe-17Cr-4Ni-3Mo 240 Fe-17Cr-4Ni-3Mo
@. 040 IN SHEET & 0.042 IN SHEET
COND H 1900 ®
220 Fry | 2200 \ /é
L9 b,
- _ /
~==77 FrU
"
2 20 160 ] 260
e ]
Fry -
% / g
g
180 _.,;z////ﬂf/ /////A%%_ — pd _« 160
. 4 ’
A
150 T i >
“ ',”/ // 120:-;7
] &
5 /I;" / v
S RN ®
8 o AT o paTTouRy # |- =CONDITION L + STRETCH
- ——+AGE TO SCT 850
ONE ® B4 500 HR
oec 20 40
o =
7 900 ™
00 800 E I N
EXPOSURE TEMP - F o e ==
FIG, 3.0212 EFFECT OF EXPOSURE TIME AND TEMPERATURE A
ON ROOM TEMPERATURE TENSILE PROPERTIES 0 4 8 12 16
OF SHEET FAOM THREE HEATS IN CONDITION STRETCH - PERCENT
H-1900 (13, p. 3-9)
FIG. 3.0213 EFFECT OF STRETCHING AND
SUBSEQUENT AGING TO CONDITION
SCT 850 ON TENSILE PROPERTIES
OF SHEET IN CONDITION L Q)
20 Fe-17Cr-4Ni-3Mo
¢.063 IN SHEET
COND SCT
™~
200 ~——
1 ¢ e e L
A
TU ™ 6T
~
5 180 kN
.
P~
S
- —
160 f—r i = :
K~17 noteH
STRENGTH
140 r<{, 001 | 1
500 950 1000 1050 1100

TEMPERING TEMP - F

FIG, 3.0214 EFFECT OF TEMPERING TEMPERATURE
AND TEST DIRECTION ON NOTCH

CODE 1504 STRENGTH OF SHEET @9
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360 , .
Fe-17Cr-4Ni-3Mo
COLD DRAWN TO 0. 125 IN DA
+ TEMPER AS INDICATED /‘
320 /’
Fru )
280 360
a Yy
'3
o 240 A 2 3%
E 4 /
200 4 280
7 240
/ Fry
/ s A A5 COLD DRAWN
O @ TEMPERED 10 MIN |
- 750-900F b
O WTEMPERED 3 HR,
2 S00F h
2 e
g e R "
& —r———
o > 4 _3
b . v
o A -
RA
o 40
0 20 40 60 50 100

PERCENT - COLD DRAWN

FIG. 3.0215 EFFECT OF PERCENT COLD DRAW AND

KSl

OF TEMPERING TIME AND TEMPERATURE
ON TENSILE PROPERTIES OF WIRE

200

Fe-17Cr-4Ni-iMo
0.042 IN SHEET
COND SCT

/
160 / 400F

RT

\

120 700

N\
A\

40

TETION

0
0 0.002 0,004 Q. 006 0. 008 0.010
STRAIN - IN PER [N

FIG. 3.03112 STRESS-STRAIN CURVES FQR SHEET IN
SCT CONDITION AT ROOM AND ELEVATED
TEMPERATURES (23)

Fpy - K5l

RA - PERCENT

FERROUS ALLOYS FeAH

80 Fe-17CF-41i-3Mo Fe
0.064 IN SHEET
L ANN 17 Cr
&0 .
— TENSION 4 Ni
-~ — COMPRESSION 3 Mo
600F
o0
% ¥ 7 (ﬁ"’mp 1000F AM-350
= / 1200F
. e

0 p 0.004 —
STRAIN-IN PER IN

FIG. 3.03111 TENSILE AND COMFPRESSIVE STRESS-STRAIN
CURVES FOR SHEET IN ANNEALED CONDITION
AT RCOM AND ELEVATED TEMPERATURES

{10, Figs. 65, 66)

00 F o I7Cr-4ni -3Mo
0.064 IN SHEET RT
COND DA
160 / ’@‘
= ?
120 //44/ 3
/ 700F
7 / 800F
b /
80
40
TENSION
o 0.002  0.004 0,006 0.0058 0.010

STRAIN - IN PER IN

FiG. 3.03113 STRESS-STRaAIN CURVES FOR SHEET IN
DA CONDITION AT ROOM AND ELEVATED
TEMPERATURES (23)
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F 280 e 17Cr 4N -3Mo -423F
e 0.064 N SHEET
COND SCT 850
17 Cr y
. 240 .
4 Nij
-321F
3 Mo /
200
7 -108F
AM-350 //
/ _ 4 RT
160 —>
1
120
80
40
TE.)T]ON
0
0 0.00Z  0.00¢ 0.006  0.008  0.010

STRAIN - IN PER IN

FIG. 3.03114 STRES5-STRAIN CURVES FOR SHEET IN
SCT CONDITION AT LOW TEMFERATURES
(249)

280 v 200

REVISED: JUNE 1982

240

T

Fe+17Cr -4Ni-3Mo
SHEET
CRT (20% CR + 825F, 3 HR}

rJ/-uo
L~ &

ML

/A)
N ¥4
/

80

200

KSI

40

0 0.04 0.08 0.12
STRAIN - PERCENT

FIG. 3.03115 STRESS-STRAIN CURVES FOR
SHEET IN 20 PERCENT CRT
CONDITION AT TEMPERATURES
BETWEEN -110 AND 650F

Fe-17Cr-aNi-3Mo
SHEET -1 .-.‘

Fe-17Cr-4Ni-3Mo
0.064 1N SHEET
| LaNN

CRT (30% + 825F, 3 HR)///'
240 -

¥

EXPOSURE PRIOR TO TEST
& NO EXPOSURE —

/- =

200

EXPOSED  6QQF, 100 HR
600F, 13.1 KSI
800F, 100 HR

BOOF, 11.95 KSi
10G0F. 100 HR
1000F, 10. 85 KSI

rD>EBOS®O

160 7 = 120

K5§
K

Fry

120 \<>. f
80—
50 \\
'\‘ 1
— FT'Y
40 40 —
AR AN
v/
60
0
0 .04 .08 .12
STRAIN - PERCENT 40 ﬂL_ X
FIG. 3.03116 STRESS-STRAIN CURVES - o2 1N
FOR SHEET IN 30 PERCENT R R
CRT COMDITION AT TEM- = A
PERATURES BETWEEN -110 =
AND 650F =
0 200 400 600 800 1000 1200 1400

TEMF - F

FIG. 3.0312 EFFECT OF TEST TEMPERATURE AND PRIOR EXPQOSURE
TO STRESS AND TEMPERATURE ON TENSILE PROPERTIES
OF SHEET IN ANNEALED CONDITION (10, Fig. 22, 24,125)
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Fry - K81

PERCENT

200
0

8 Fc-l?Cr-]t}Ni-SMo
4 0.040 [N SHEET

COND H-190¢

160

160

Fpy - K51

120

Fry

AHEAT A
B HEAT B

(2 IN)
10

B

PERCENT

600 700 800

TEMP - F

EFFECT OF TEST TEMPERATURE ON

TENSILE PROPERTIES OF SHEET ROLLED

FROM TWO HEATS IN CONDITION H- 1500
(13, p. 1-2)

900 1000 1100

FiG. 3.0313

Fe-17Cr-4Ni-3Mo
N\ SHEET
COND 5CT

220

200 3

160

3

120

0 0.051 IN,
4 0.047 IN,
@ 0.064 IN,
0 0.042 IN;
®0.025 IN,

80 140,050 IN
20

1750F
100 l?OOF} +2 HR AT -100F, +2 HR AT 850

F
(2)

1750F + 3 HR AT -100F, + 3 HR AT 850F } (14)

1750F + 3 HR AT -10CF, + 3 HR AT 850F

e{2 IN)

0
-200 ¢ 200 400

TEMP - F
EFFECT OF TEST TEMPERATURE ON TENSILE

PROPERTIES OF SHEET 1N SCT CONDITION
() (14, p. 36)

600 800 100¢

FIG. 3.0315

Fry - Kt

1240

00

80

120

Fpy - X8I

FERROUS ALLOYS

FeAH
200 Fe-17Cr 4Ni-3Mo
'\ 0.064 IN SHEET Fe
COND DA
D B SN ; 17 Cr
180 =
TU .
4 Nij
3 Mo
160 \
'\.\ AM-350
140
5 T~ \
= F 3
Y b
120
100
3
80
20
E o2 1N
0 P
= 10 _‘-qu
& /
0
0 200 400 600 800 1000
TEMP - F
FIG. 3.0314  EFFECT OF TEST TEMPERATURE ON TENSILE
PROFPERTIES OF SHEET IN D& CONDITION
(23)
280
Fe-17Cr-4Ni-3Mo
0.064 IN SHEET
Y N COND SCT 850
280 240
\ ~ _Fru &
N\ \0. ®
\ .
= 2
Z240 \0\ —~ e £
> \
[
[*H
200 \\ ~—160
Fry \
160 \,_‘_
30
|
RA
20
bt _ |
£ / e "--..
4
i 10
3 /
I3 /
-9
o LB
~400 -300 -200 -100 0 100
TEMF - F
FIG. 3.0316 EFFECT OF LOW TEST TEMPERATURE ON
TENSILE PROPERTIES OF SHEET IN SCT
CONDITION (28)
CODE 1504
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280 m r 320
Fe Fe-17Cr-aNi-3Mo Fe-17Cr-4Ni-3Mo
‘\ 0. ozscl(l;l N:g:g:; a\ 0.025 IN SHEET
CRT COND
17 Cr 250NN e TEMPER 825F, T HR | .
. = ]
4 Ni \\ \\\\ Fru EN \\\\“fffih )
W
250 = b, 240
i, \ ~] % ,.f:"
AM-350 % )\ Fry \ =
\ e |
220 320 "\\ o 200
Fry R
AVG OF TWO TESTS
200 280 160
<<
AVGLET
a = \ 45% CR
10 \ 5 240 —
Z \0\ e 5',‘ \\‘ﬂ
8 Y 5 \ 30%
£ \?_’- _7." ) ,._\
& g = 200 e
-200 0 200 400 600 800 —-—e\ Fry 8
TEMP - F \"‘- 209,
FIG. 3.03]7 EFFECT OF TEST TEMPERATURE ON 160 ~rs
TRANSVERSE TENSILE PROPERTIES OF boa
A EXPOSED 1000 HR, 650F, 40KSI |~
SHEET IN CRT CONDITION {14, p. 43) 0A UNEXPOSED
120 1 1 |
-200 0 200 400 600 800
TEMP - F
FIG. 3.0318 EFFECT OF TEST TEMPERATURE, COLD
REDUCTION AND PRIOR EXPOSURE ON
TENSILE PROPERTIES OF SHEET IN CRT
CONDITION (12, p. 344)
200
Fe-17Cr-4M-3Mo RT
0.064 IN SHEET "
COND D4 ’/,,' 400F
" 1/ %
///) 00F
120 // L~ four 7OF
2 //
80 / /
/ Fe-17Cr-4Ni-3Mo RT
200 L0.042 IN SHEET
40 Z COND 5CT 850 L
////’ #00F
COMPRESSION V
0 /
0 0.002  0.00¢ 0.006  0.008  0.010 % oo
STRAIN - IN FER IN 200F
N PER IN ‘Aéf -
FIG. 3.0322 STRES$ STRAIN CURVES [N COMPRESSION 120 v/
FOR SHEET IN DA CONDITION AT ROOM & /
AND ELEVATED TEMPERATURES (23 % /
80 /4
40
COMPRESSION
0
) 0.002 0.003 0.006 0.008 0010
STRAIN - IN PER IN
FIG. 3.0323 STRESS-5TRAIN CURVES IN COMPRESSION
FOR SHEET IN SCT CONDITION AT ROOM
AND ELEVATED TEMPERATURES @3
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Fe-17Cr-4Ni-1Mo & Fe-17Cr-4Ni-3Mo Fe
SHEET COND SCT 850
200
17 Cr
O 0.064 IN. SCT-B50 (23) }’ .
® 0.042 IN, SCT 850 (23) z 4 Ni
A 0,064 IN, DA (23)
190 o 3 Mo
\ 3
.16
N n / AM-350
180
'ONE P
\ \ cy 8 =
150 \ /
. 0
\ -400 -200 ¢ 200 400
100 ‘,\ TEMP - F
\ \ FIG. 3.0331  EFFECT OF TEST TEMPERATURE
\ 4 ON CHARFY ¥V DMPACT PROPERTIES
150 ™ OF ALLOY IN SCT CONDITION
(5, p. A-2-3)
R\ )
140
b
0 200 400 00 800 1000
N 160
TEMP - F Fe-17Cr T4Ni-3Mof
FIG. 3.0324 EFFECT OF TEST TEMPERATURE ON 0.064 IN SHEET]
COMPRESSIVE YIELD STRENGTH OF 2 L ANM
SHEET IN CONDETIONS H, DA AND 5CT 140
2% \
120 N
100 \
5 80
b \L—“‘
60 N
, \4:
wi T /]\ 45%
1174 - . |
AR
20k 7
41/2 1
o i 1 ] L
0 200 £00 500 80 1000 1200 1400
TEMP - F
FIG. 3.085]  EFFECT OF TEST TEMPERATURE ON SHEAR STRENGTH
OF SHEET IN ANNEALED CONDITION {10, Fig, 29)
Fe-17Cr-4Ni-3Mo
A SHEET]
140 \ COMD SCT 850
120 |—u —
g
100 \ 22—
e
. N \
® (25 b
%0 & (26)
0 200 400 500 800 1000
TEMP - F
FIG. 3.0352 EFFECT OF TEST TEMPERATURE ON
SHEAR STRENGTH OF SHEET IN
CONDITION SCT 850 (25)(26)
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Fe-17Cr-4Ni-3Mo Fe-17Cr-4Ni-3Mo
Fe 1 0.064 [N SHEET o0 ~— SHEET
17 Cr 250 L ANN SCT 850
. FsRU
4 Nj
36
3 Mo 1\
200
AM‘350 Oo®e/D=15 _ 320
LA efD=2.0 = \
\ -~ | Fery )
\ 280 e
7 150 — \"_./—1
Fsaﬂ\
240
. ‘N\\> e/d= 1.5
100 ~qJ )
200
\ 0 200 400 600 200 1000
T F TEMP - F
\. BRY q FIG. 2.0362 EFFECT OF TEST TEMPERATURE ON
" P BEARING PROPERTIES OF SHEET IN
CONDITION SCT 850
A {25)
%% 200 400 600 800 1000 1200 1400
TEMP - F
FIG. 3.0361  EFFECT OF TEST TEMPERATURE ON BEARING
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FIG. 3.0372 EFFECT OF NET SECTION AREA AND TEST
TEMPERATURE ON NET SECTION STRENGTH
OF SHEET IN DA CONDITION (7, Thl. 2,3,5)
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FIG. 3.0376 BFFECT OF CRACK LENGTH FRACTION, METHOD OF PRODUCING
CRACK, PRIOR EXPOSURE AND TEST TEMPERATURE ON RESIDUAL
STRENGTH AND NET SECTION STRENGTH OF SHEET IN CRT
CONDITION (8, p. 26,27)
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FIG. 3.0377  EFFECT OF TEST TEMPERATURE ON FRACTURE
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FIG. 3.0378  EFFECT OF TEST TEMPERATURE ON FRACTURE
TOUGHNESS AND RESIDUAL STRENGTH RATIO OF
SHEET IN CONDITION CRT (14, p. 143)
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FERROUS ALLOYS

280 T T T T
Fe-17Cr-3Ni-3Mo SHEET 850 5CT
SPECIMEN AREA
240 * —  —
R.T. Fyy = 209 K5 3 :;gi -0.75 INZ
e RT.Fry = 177KS) O  650F p0.25 INZ
200 & 800F,
o] Ow
160 5 Dt
p
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W—— Rg-p
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FIG. 3.052. S-N CURVE FOR SPECIMENS OF TWO SIZES HAVING RECTANGULAR CROSS

SECTIONS & TESTED AT SEVERAL TEMPERATURES (23)
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FIG. 3.054. CRACK PROPACATION RATE AS A FUNCTION
OF THE STRESS INTENSITY FACTOR RANGE
FOR AM 350 CRT STAINLESS STEEL SHEET (331
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Aoy Fe17Cr4Ni 1Mo

0. 040 in sheet, smooth and notched, notched sheet 60°V,depth 0.010 inch, radiug 0.005 inch machined
Form acrass flat surface

Brazed at L900F cooled to RT,+ SCT-850 salt ¢coated by dripping in hot concentrated 6 parts MaCl + 1 part
Condition MgCly and drying
Test Method Cantilever beam, 650F En circularing air furnace

Maximum stress, ksl Fracture Surface comdition
Test Condizion Smoath Notched time, hours at 4700 hours
Bare surface, i
centinyously exposed 58.3, 59.0, 58.1 160.3, 159.4 (a) Slight biuing
Gold 1o brown color
Sale coated, Tust spots on 20 to
Continugusly exposed (b) 55,9, 55 58,1 152 8 148 4 {a) 50 percent of surface
‘| Brazed and salt ceated,

cantinugusly exposed 51.5. 50,8, 52.1 129 5186 ta}
Salt coated - 2 weeks at 57.1 3360 Surface heavily rusred,
630F, + 2 weeks in §7.2 kY] and two specimens had
humnidity cabinet 57.0 3290 cracks other than
ar 100F intermimenty 36,3 288D failure

{a} Unbroken at 4700 hours

(b) Salt coating appeared spotty at 4700 hours

TABLE 3.055. FATIGUE BEHAVIOR OF SMOOTH & NOTCHED SHEET WITH SALT COATING {4}

300 v
Fe-17Cr ~4Ni -3Mo
0.050 [N SHEET
200 CRT (CR 33%. TEMPER
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& 100 ‘x_:—_______—‘
a2 Fv
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] 40 #=
2 PR WELD o0
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= W)
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oo N
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¢ SPOT WELD RUTT WELD (T) BOLTED LAP JOINT
© ROLTED LAP JOINT o /fn;/ T
%
0 3 o =
10 10 105 108 107 108
CYCLES TO FAILURE
FiG. 3.056 EFFECT OF JOINING METHOD AND OF STRESS
CONCENTRATION ON FATIGUE BEHAVIOR AT ROGM
TEMPERATURE OF SHEET IN CONDITION CRT
(9, p. 40-46}
200 Q
Fe-17Cr-4Ni-3Mo
0.050 IN SHEET
COND CRT TO Fryy 233 K51, Fo-y 184 K5I
. (2 IN) 13%, RC 48
K =1.0 ) TESTED AT MEAN STRESS OF 40 K§!
\\ [s]
150 e
@
x
P o o o
& K = 4.0 ] . 1
= R
£ i
e 5
= 100
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P CA@ -110F A €100 HR
o RT ® 3000 HR
O®  350F
ho.-To\zr-cb---—b—o- A
] [ I }:
50
103 10% 109 108 107
CYCLES TO FAILURE
FIG. 3.057 EFFECT OF TEST TEMPERATURE AND PRIOR EXPOSURE ON FATIGUE BEHAVIOR OF SMOOTH

AND NOTCHED SHEET IN CONDITION CRT

{28, Fig. 16,17, 18, 19)
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MAX STRESS - K5I

MAX STRESS - K81

FERROUS ALLOYS

"Fe-17Cz-4Ni-3Mo
140 oo 0.050 IN SHEET
\ S50F CRT (CR 33% TEMPER
900-950F, 5 MIN
120 A\Q\n
100 e
A \b\
80 Y & i
\. A \
L a - |
60 w
MEAN STRESS = 40 KSI BRAZEJOINT | o v . ¢
EXCEPT FOR TRANSVERSE ® K=25
BUTT WELD FOR WHICH & BUTT WELD (L)
« | MEAN STRESS = 27 X8I A BUTT WELD (T) .
0.050 LAPDOUBLER T+ 0,25 @ 5SPOT WELD
® BOLTED LAP JOINT
0 1 Il |
108 104 10° 106 107 168
CYCLES TQ FAILURE
FIG.3.058.  EFFECT OF JOINING METHOD AND OF STRESS CONCENTRATION ON FATIGUE
BEHAVIOR AT 550F OF SHEET [N CONDITION CRT (23, Fig. 5-9, 11)
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= ) <\\
100 \ A k N
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-] <]
& 1
60 - =] g
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WELD FOR WHICH MEAN BRAZEJOINT | O E=1.0
STRESS = 27 KSI ] ®K-25
40 4 BUTT WELD (L)
0.050 LAP DOUBLER & BUTT WELD (T}
- & SPOT WELD
- | 0.25 ® BOLTED LAP JOINT
103 104 105 108 107 108
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FIG. 3.059

EFFECT OF JOINING METHCD AND OF STRESS CONCENTRATION ON FATIGUE
BEHAVIOR AT 800F QF SHEET IN CONDITION CRT

(23, Fig. 5-8, 11)
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MODULUS OF ELASTICITY AT VARIQUS TEMPERATURES
OF ALLOY IN CONDITIONS SCT 850 AND DA
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38 - 12
Fe-17CT - INi-3Mo O NO EXPOSURE ! Fe-17Cr-4Ni-3Mo
0. 064 iN SHEET O EXPOSED 600F, 100 HR -~ 1 INBAR
L ANN . 600F, 13.1 KSI - \‘ COND SCT 850
2 o 800F, 100 HR ——| 2 10 .
. BOOF, 11.95 X1 g *"\.\‘
a 1000F, 100 HR = G DYNAMIC b
‘% A 1D000F, 10.85 K5I
30
8
// % 0 %0 ) 600 800
/ / TEMP - F
_ 2 A A A // FIG. 3.063 MODULUS OF RIGIDITY AT ROOM AND
@ a? %7 v ELEVATED TEMPERATURES @0
s I
S iy
22 % // /AY
8 /] / 7
¢ LI
E /
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0 200 400 600 80D 1000 1200
TEMP - F
FIG. 3.0622 EFFECT OF TEST TEMPERATURE AND PRIOR EXPOSURE
TO STRESS AND TEMPERATURE QN ELASTIC MCDULUS
OF SHEET IN ANNEALED coNDITION (10, TBl. 6,10, 14)
Alley Fe-17CrINi-3Mo
Form 0.073-in, Sheet
Condition H-Annesled + GTA Weld + Heal Treatment
Yicld
Sirength Tensile
0.2% Offset. | Stength. Elong..
Material Heat Treatment Ksi Ksi in 2in,, % Fracture
AM 330 with 330 Filler Me1al | As Welded 83 143 6.5 in Weld
AM 330 with 335 Fitler Mc1al ; AsWelded 62 136 120 in Weld
AM 350 with 350 Filler Metal | Welded + SCT (B30 F} 87 148 6.0 in Weld
AM 350 with 355 Filler Metal § Welded + SCT (8BS0 F) 90 153 8.0 in Weld
AM 350 with 350 Fitler Metal | Welded + 1710 F + SCT (8350 F) 165 9t 4.0 in Weld
AM 350 with 355 Filler Metal | Welded + 1710 F + SCT (850 F) 169 199 9.0 Basc
Metal
AM 350 with 350 Filler Meral | Welded + DA 153 178 9.0 Base
Metal
AM 3350 with 383 Filler Meral | Welded + DA 157 184 8.0 Base
Metal
AM 350 wirh 350 Filler Meral | Welded + 1710 F + DA 160 188 5.0 in Weld
AM 3350 with 355 Filler Meral | Welded ~ 1710 F + DA 156 185 8.0 Base
Me1al
FABLE 14,0312, THE PROPERTIES OF AM 350 WELDED WITH AM 350 OR AM 355 FILLER METAL (34
Alloy Fe-17Cr4Ni-3Mo
Fann 0.078+n. Sheet
Condition H-Anncaled + GTA Welded with AM 350 Filler
+ Heat Treaiment
Yietd Strength Tensile
0,25 Ofiser, Swrength. Elongztion Elungation
Post Weld Heat Treatment Xsi ksi in2in., % in0.5in. %
As Welded 83 143 6.5 270
Welded + SCT (850 F) 87 148 na. LEN
Welded + 1710 F + 5CT (850 F) 165 i%1 40 190
Welded + 1750 F + SCT (1000 F 145 163 1o na,
Welded + DA 153 178 90 10
Welded + 1710+ DA 160 180 na. na,

TABLE 4,0313. TENSILE PROPERTIES OF SHEET WELDED TRANSVERSE TO ROLLING
DIRECTION & GIVEN SEVERAL POST WELD TREATMENTS (35)
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Ksl

PERCENT

FERROUS ALLOYS .

220 r
Fe-17Cr-4Ni-3Mo 0,078-IN. SHEET
H-ANNEALED + GTA WELD
200
180 L\‘ei.
160 .\‘_ \.\ \
140 \\‘
Fiy
120 '\.\,
100 \_
0
W ——g g [Te(0sIN)
10
- el2INg
.
0
0 200 400 600 800 1000
TEMP - F
FIG. 40314, ELEVATED TEMPERATURE PROPERTIES OF SHEET

WELDED TRANSVERSE TO THE ROLLING
DIRECTION CONDITION: WELDED. L710F.

SCT (850F)(35)
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Alloy Feri TCr4Ni-IMo
Form 0.024-in. Sheet
Electrode  Weld Welding Shear
Electrode Force. Time. Curent, Weld Strength.
Condition diam, in. poeunds  cycles amp diam. in.  pounds
1750 F then 5132 £200 W 8.500 $/32 1120
welded 5132 1200 12 8.500 5132 1090
5/32 1200 E4 8.500 532 1060
5132 1200 16 8.500 §/32 1065
if4 1200 24 10500 7432 1020
1/4 1200 6 10500 7432 1000
1/4 1200 28 10.500 7132 1070
1/4 1200 El 10.500 7/32 1140
1750 F. 5132 1200 12 7500 5132 1020
SCT (850 F) 5/32 1200 14 7.500 6/32 1000
then welded 5132 1200 113 7.500 6132 1074
5432 1200 I8 7500 6/32 1140
1/4 1200 12 9.500 6/32 1440
1/4 1200 14 9.500 6/32 1445
1/4 1200 16 9,500 732 1510
1/4 1200 18 9.500 {32 1500

TABLE 4.0315. TENSION SHEAR STRENGTH OF SPOT WELDED SHEET (36)



