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3.7.7 7178 ALLOY

3.7.7.0 Comments and Properties.—7178 is
the highest strength Al-Zn-Mg-Cu alloy avail-
able in a variety of product forms.

Refer to Section 3.1.2.3 for comments regard-
ing the resistance of the alloy to stres-corrosion
cracking, and to Section 3.1.3.4 for comments
regarding the weldability of the alloy. The T76-
type temper provides for improved exfoliation
and stress-corrosion resistance over Té6-type
temper with some decrease in strength.

Some material specifications for 7178 alumi-
num alloy are presented in Table 3.7.7.0(a).
Room-temperature mechanical and physical
properties are shown in Tables 3.7.7.0(b)
through (e). The effect of temperature on the
physical properties is shown in Figure 3.7.7.0.

TABLE 3.7.7.0(a). Material Specifications for
7178 Aluminum Alloy

Specification Form

QQ-A-250/14, 21 Bare sheet and plate
QQ-A-250/15, 22 Clad sheet and plate
QQ-A-200/13, 14 Extrusion
QQ-A-250/28 7011 clad sheet and
plate

1 June 1983

The temper index for 7178 is as follows:

Section Temper

3.7.7.1 Té, T62, T651, T652,
T6510, T6511

3.7.7.2 T76, T7651, T76510,
T76511

3.7.7.1 T, T62, T651, 1652, T6510, 16511
Tempers.—Elevated temperature curves are pre-
sented for various mechanical properties in Fig-
ures 3.7.7.1.1 and 3.7.7.1.5. Figures 3.7.7.1.6(a)
through (1) present tensile and compressive
stress-strain and tangent-modulus curves at
room temperature for various products and
tempers. Figures 3.7.7.1.6(m) and (n) are full-
range stress-strain curves for extrusions at room
temperature.
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TABLE 3.7.7.0(e,). Design Mechanical and Physical Properties of 7178 Aluminum Alloy |
Extrusion— Continued

Specification ................. QQ-A-00200/14
FOrm .....ooovviiiienann... Extruded bar, rod, and shapes
Temper ................... .. T76, T76510, T76511
Cross-Sectional Area, in.?...... { < 20 A i )
Thickness®, in. .............. .0.125-0.249 | 0.250-0.499 0.500-0.749 | 0.750-1.000
Basis ... ..c.iiiiiiiiiiii..,, S S S S
Mechanical properties: o
F;u, ksi:
Lo 76 77 77 77
0 74 74 72 T
F;y, ksi: B
66 67 67 '] 67
LT ..., 63 63 62 61
Fey, ksi
67 68 67 67
LT o 69 69 68 67
Fooksio...ooo..o...oo L. 42 43 43 43
Fppb, ksi
eD=1.5................ 113 114 113 112
(eD=20).............0.. 140 141 140 139
Fb,yb, ksi:
€eD=1.5................ 920 92 92 92
€eD=2.0)................ 106 107 107 107
e, percent: )
7 7 7 7
E 108ksi .................. 10.4
E, 10%ksi .......... P | 10.7
G 103ksi ...........00..0e. 4.0
B ot e eaa e 0633
Physical properties: ' .
w,bfin® ... ... 0.102
C,Btu/(Ib)(F)....oovvin.. ' See Figure 3.7.7.0
K,Btu/[ (hr)(ft 2)(F)At] ...... See Figure 3.7.7.0
o, 10%in.in./F ............. See Figure 3.7.7.0

8For extrusions with outstanding legs, the load carrying ability of such legs shall be determined on the basis of the properties in
the appropriate column corresponding to the leg thickness. :

bBearing values are “dry pin* values per Section 1.4.7.1.
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FIGURE 3.7.7.0. Effect of temperature on the physical properties of 7178 aluminum alloy.
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FIGURE 3.7.7.1.1. Effect of temperature on the tensile ultimate strength (F.) and the tensile yield
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FIGURE 3.7.7.1.5. Effect of temperature on the elongation (e) of 7178-T6 aluminum alloy.

3-356



MIL-HDBK-5D

) 100
L—tension 4] I11 3
T Y -
80 LT —tension T
60 .
B
]
o4
o
40 4
wa Ramberg—Osgood
4 +4
n {L—tension) = 27
n {LT—tension) = 13
| I
20 -
TYPICAL
H
Thickness: 0.045-0 249 in
0¥ .
0 2 4 [ 8 10 12

Strain, 000! in./in.

1 June 1983

FIGURE 3.7.7.1.6(a). - Typical tensile stress-strain curves for 7178-T6 aluminum alloy sheet at room

temperature.
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FIGURE 3.7.7.1.6(b). Typical compressive stress-strain and compressive tangent-modulus curves

for 7178-T6 aluminum alloy sheet at room temperature.
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FIGURE 3.7.7.1.6(c). Typicaf stress-strain and compressive tangent-modulus curves for clad 7178-
T6 aluminum alloy sheet at room temperature.
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FIGURE 3.7.7.1.6(d). Typical tensile and compressive stress-strain and compressive tangent-
modulus curves for 7178-T62 aluminum alloy plate at room temperature.
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FIGURE 3.7.7.1.6(e). Typical tensile stress-strain curves for 7178-T651 aluminum alloy plate at
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FIGURE 3.7.7.1.6(f). Typical compressive stress-strain and compressive tangent-modulus curves

Jor 7178-T651 aluminum alloy plate at room temperature.
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FIGURE 3.7.7.1.6(g). Typical tensile stress-strain curves for clad 7178-T6 aluminum alloy plate at
room temperature.
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FIGURE 3.7.7.1.6(h). Typical tensile stress-strain curves Jor clad 7178-T6 aluminum alloy plate at
room temperature.
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FIGURE 3.7.7.1.6(1). Typical compressive stress-strain and compressive tangent-modulus curves
for clad 7178-T6 aluminum alloy plate at room temperature.
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FIGURE 3.7.7.1.6(j). Typical compressive stress-strain and compressive tangent-modulus curves
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FIGURE 3.7.7.1.6(1). Typical stress-strain and compressive tangent-modulus curves for 7178-T62
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FIGURE 3.7.7.1.6(m). Typical tensile stress-strain curves (full range) for 7178-T651 X aluminum
alloy extrusion at room temperature.
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FIGURE 3.7.7.1.6(n). Typical tensile stress-strain curves (full range) for 7178-T62 aluminum alloy
extrusion at room temperature.
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