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This data sheet was prepared by Battelle Memorial Institute under
Contract AF 33 (615)-2494. The contract was initiated under Project
No. 7381, "Materials Application", Task No. 738106, "Design Information
Develo;=nt". Th, !n-y'r -jectives of this program are to evaluate newly
developed structural materials of potential Air Force weapons-system
interest and then to provide data-sheet-type presentations of mechanical
data. The program was assigned to the Structural Materials Engineering
Division at Battelle ander the supervision of Mr. Walter S. Hyler. Project
engineer was Mr. Leman Beall, Jr.. The program was adninistered under
the direction of the Air Force Materials Laboratory, Air Force Systems
Command, Wright-Patterson Air Force Base, Ohio, by Mr. Marvin Knight,
project engineer.

Notices

When Government drawings, specifications, or other data are used

for any purpose other than in coni ,ction with a definitely related Government
pocurement operation, the United States Government thereby incurs no
responsibility nor any obligation whatsoever; and the fact that the government
may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implicatioa or other-
wise as in any manner licensing the holder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use, or sell
any patented invention that may be in any way related thereto.

Q1,alified requesters may obtain copies of this data sheet from the
Materials Application Division (MAAM), Air Force Materials Laboratory,
Wright-Patterson Air Force Base, Ohio 45433.

This document is subject to special export controls and each trans-
mittal to foreign governments or foreign nationals may be made only with
the prior approval of the Materials Application Division (MAAM), AFML,
Wright-Patterson Air Force Base, Ohio.



AFC- 77

AFC-77 is a relatively new hardenable high-strength stainless steel
developed for service at temperatures ranging from subzero to 1100 F.
Below a tempering temperature of 900 F, the primary strengthening
mechanism depends on precipitation reactions; above 1000 F, a secondary
hardening reaction occurs with the formation of intermetallic compounds.
A 500 F temper produces good ductility for cold forming. For optimum
machining, a 1400 F temper is :'ecommended. For elevated-temperature
service, the 1100 F temper is appropriate. Improved toughness is obtained
when a 700 F tempering temperature is used.

Good weld-joint efficiencies can be obtained using the semiautomatic
inert-gas -shielded tungsten-electrode (TIG) process(1)* .

The alloy is commercially available as bar and forging.

AFC-77 SHEET DATA(a)

Condition: Quenched and Tempered 2 + 2 hr at 1100 F(b)

Thickness: 0. 10 inch

Temperature, F
Properties RT 600 800 1000

Tensile
Ftu (longitudinal), ksi 289 253 240 204
Ftu (transverse), ksi 286 249 237 203
Fty (longitudinal), ksi 205 201 190 163
Fty (transverse), ksi 201 198 187 163
ct (longitudinal), percent in 2 in. 7. 7 6.7 7.7 10

et (transverse), percent in 2 in. 7 7.7 6. 5 7. 5 10
Et (longitudinal), l06 psi 31.2 28. 1 27.7 Z5. 6
Et (transverse), 106 psi 30.3 28.0 27.5 5

Compression
Fcy (longitudinal), ksi 242 224 215 193
Fcy (transverse), ksi 246 230 220 194
Ec (longitudinal), 106 psi 32.4 31.4 30.4 28. 5
Ec (transverse), 106 psi 32 31.8 30. 5 28.4

Impact (Bar)
(V-notch Charpy) ft-lb(2 ) 4 NA(c) NA NA

Fracture Toughness

Klc, ksi1_n. 23. I(d) U(e) 124 NA

Bend
(Transverse) (f) U U U

*See references at end.



Temperature, F
Properties RT 600 800 1000

Shear, Fe
(Longitudinal), ksi 173 U U U
(Transverse), ksi 173 U U U

Axial Fatigue
(Transverse)
103 (Kt = 1) (R = 0. 1), ksi(g) 292 266 260 U
105 (Kt = 1) (R = 0. 1), ksi 148 162 170 U
107 (Kt = 1) (R = 0.1), ksi 130 124 116 U

103 (Kt = 3) (R = 0. 1), ksi 210 198 180 U
Io5 (Kt = 3) (R = 0. 1), k;i 80 74 68 U
107 (Kt = 3) (R = 0.1), ks| 64 60 56 U

Creep
(Transverse)

0. 5% elongation 100 hr, ksi NA NA 200 110
0. 5% elongation 1000 hr, ksi NA NA 190 90

Stress Rupture
Rupture 100 hr, ksi NA NA NA 150
Rupture 1000 hr, ksi NA NA NA 130

Stress Corrosion
80% Fty 1000 hr max 3-5 U U U

days(h)

Coefficient of Thermal Expansion

77 to 1000 F 6.37 x 10-6 in. /in. IF

Dcn3ity 0, 282 b/in. 3

Ductile -to-B rittle Bend-
Transition Temperature, F f)

(a) Dets ore from tests conducted of Battelle under the subject contract unless otherwise Indicated. In most cases data
ate average values fer three tests. Fatigue, creep, end stresswupture values ore from date curves generated using the
resufts of a greater number of tests.

Ws) Treatment: 1/4 v at 1900F, OQ: 1/2hrat-OO F, 2+2hr at 1100F.

Wc) Information not applicable.

(d) Fettgue-cro..d zenter-notched specimens (0.011" x 3' x 1?).

(e) Inform ion unevailable.

f0 Bond specimens were tmpered 2 + 2 hr e 1400 F. Ne brooks occurred far 4.5 T bend rdius of ItT 50 F, 25 F, and

.30 F. lowever, the 4.5 T bend produced cracks at 0 F foa • 95
° 

bend engle.
(g) eKte represents Noube-Peerson theoretical sress-concentration factor. 'Ro represents algebraic ratio of the minimum

stress to Ihe mexlimwn stress in ene cycle, thet Is, R = Smin/Smeo

(h) Alterne immerliS. 3 .1/2% NaC.
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FIGURE 1. EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES OF
AFC-77 SHEET (I 100 F TEMPER)
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FIGURE Z. EFFECT OF TEMPERATURE ON THE COMPRESSION PROPERTIES
OF AFC-77 SHEET (I 100 F TEMPER)
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FIGURE 3. AXIAL-WOAD FATIGUE RESULTS FOR AFC-77 SHEET (1100 FTEMPER)
AT THREE TEMPERATURES
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FIGURE 4. AXIAL-WOAD FATIGUE RESULTS FOR NOTCHED (Kt m3. 0) AFC-77
SHEET(] 100 F TEMPER) AT THREE TEMPERATURES
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FIGURE 5. STRESS-RUPTURE AND 0. 5%1 DEFORMATION CURVES FOR AFC-77
SHEET (1100 F TEMPER)
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