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L CEMERAL 2. PHYSICAL AND CHEMICAL PROPER TIES 5
In order to improve the corrosion restsmance of 7075 Aj
sheet, axip and plate, these are clad with a low zine 2.01 ‘Thermal Properties 55 Zﬂ
slioy, 7072. Thia tmparts to Clad 7075 a corrosion 2.013 Thermal conductivity. 75, k Btu fu per (hs s%n F).
resistance equal to thet of pure gluminum, although 2.014 Thermal expansion, O Condition, 12,9 x 1077 ic per in per 25 Mg
overheating impairs this protective covering. The F. "_ro Condition, 13,1 x 1076 i per iu per F. '
cladding reduces the strength of 7075 by about 5 percent, 2.015  Specific heat. 0,23 Btu per {lb F). 16 Cu
but improves the formahility w a2 slight extent. There- . X
tore, only complementary and additional tnformation to 2,02 Other Physical Properties 03 Cr
that presented for 7075 is given below, This information 2.021  Demsity. 0.101 b per cu in, 2.80 gr per cu cm.
in wrn &lso applies o bsr, sheet, srxlp and plate of the
unclad alloy with the exceptions noted below. CLAD 70?5

3, MECHANICAL FROPERTIES
LOi Commercial Designation, Clad 7075.
3,01 Specified Mechanical Properties
Loz Alterpate Designadons. Alclad 7075, Clad 75 8, .01 Design properties. See MIL-HDBK-5.
Alclad 75 5 (all obaolete), 3,012 AMS specified mechanical propertics for wpered sheet
and plate, Table 3.012.
L03 Specifications. Table 1.03.
TABLE 3.012
TABLE 1,03
AMS Form Millary Barrce AMS (3)
039 |Piate T651 Coodition JAIL Al-5,52n-2, SMg-1. 6C)
4046  |Sheet, plate T Condition, Clad i side Form | _Tapered sheetard plaze
4047 8 [Sheet, plate, toll mpered, T6 Conditics Condition - T6
4048 C |Sheet, plate, 0 Coodizion 0.040 0.188 0.500
4049 C |Sheet, plate, T6 Condition w to o
Thicknzss - in 0.187 0.49% r. 000
LO4 Compositon. Table 1. 04, « min “ksl 72 75 77
— F . min -ksi 62 64 66
in), min-percent ] 8 ]
TABLE 104
Source AMS (12X IX4X5)
anre C::_Jg_ddl . 3.013 Aluminum Association specified mechanical properties
ercent ercen for O Condition. Table 3,013
Min Max Mian Max T
Caopper 1.2 2.0 - 0.10 Smre ABLE 3[_21_:. 251
Magneatum 1 29 - 0.10 ity Al-5_5Zn-2.5Mg-1,8Cu-0, 3Cr°
Mangnnese 0.30 - 0.10
\r . 0. iCondition 0
Sl::(m . 0 50 - } 0.7 0.008 [0.015+=0.063 |0, 168
’ . - 10 to 0 [
Zinc 5.1 6.1 0.8 1.3
' [Thick: - N . . .
Chromium 018 0 40 - a nesg - in 0.0i4 [0.062 |0.187 [0, 499
Tiwnlum - 0.20 - - [-tad Thickness
Cther impuritics Percem per side 4 4 F SV RRY
each - 0.0% - 0.05 F , max = kgi 36 36 38 - 39
otal - 0.15 - 0,15 Y, max -kei| 20 20 20 21
Auminum Balance Baldnce c(! in), min-percent 9 10 10 10
The nominal clnddu:g. thicikness is between 4 20d 1.5 " For thickness of plate z 0.500 inch properties are the same
percent of the tatal thickoess oa each side, de.pa::llng o2 as core material, see 7075.
the toral thickness of the product. Cladding thickoesses % 4 percent clad thickness for plate thickness over 0.003 in is obso-
greater thao ¢ percent are obsclete. lete and is oaly shown for information.
3.014 Aluminum Associztion specified mechanical properties for

195 Heat Trcatment. Clad 7075 is heat weated under the Té and T651 Conditiow, Table 3.014.
sarmne condibons as 7075, but the shortest heat treatment
dme. consistant with sccuring the required properties, TABLE 3.014
should be used. Prolonged_ htanng or repeated reheat Soarce (6, p- 35)
treagments, which cause diffusion of alloying elements Aoy At-5.5Zn-2 5Mg-1, 6Cu-0. 3Cr* (Clad)
into the coatryg and impair the resistance to corrosion, Form Sheet and plate
should be avoided. See Clad 2024 also. Coaditlon Té and T651

106 0.008 0.012 | 0.040%*{ 0.063 u_‘tosa
Hardenability. 7075. 10 to to w
Hardenablliey. See 7075 M&-in 0.411 0039 10499 | o187 | n.499

Lo7 Ferms and Condidons Avallable Clad Thickneaa % | 4 4 4 212 L 1z

P, min-ks! 68 70 72 73 75

Lo Alloy 18 avallable in the ull commercial range of aizes Pt n-ksl 58 &0 62 63 6
tor sheet, strip and plate, : ty min-ke ’

.72 Alloy is evaliable in the 0, T6 and T651 Conditfons. in), min*perces 5 7 8 8 |3

* For thickness of plaze > 0.500 Inch propertles are the same

10 Melting and Casung Practice, See 2024 and Clad 2024, as core material, sec 7075,

.09 Special Conslderationy ** 4 parcent clad thickneaa for piate thickness aver 0.053 in is obao~

1.091 Effect of directionality on 8tr¢ss strain curves for sheet tete and is only shown for information.
and plate, in T6 Condiuon.Fig. 1.091.

1. 092 Prolonged heating or repezted rcheat treamments cause 3,02 Mechanical Properaes at Room Temperawre, See 3.03
diffusion of alloying elements into the coating and impair also.
the resistance 1o corrosion. Sec Clad 2024, 3,021 Typical mechanical properties, Table 3.021.
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TABLE 3.021 09
Al Smrce [() Al-5. 5Zn-2. 5Mg-1. 6Cu-0. 3Cr CLAD]
55 7 |Form Wrgught 0.016 TC 0.499 IN SHEET,PLATE
n Coailrion 0 Ts T6 COND
F, . typ = kei 32 76 N
2'5 Mq :,‘;. typ - kst 14 &7 8
16 Cu F“. | typ - ksl 22 4% T
=2 In), _typ - percent 17 1 ]
03 Cr — = . LT
CLAD 7075
303 Mechanical Properties at Various Temperares
3.031  Shorr time teosion properdes il
3.0311 Complete stress swrain curves for sheet in 0 and Té
Conditions ar room ao0d elevated temperatures, Fig. 3.0311.
3.0312  Stresa srain curves for shest in T6 Contdition at room
and elevated teraperatures, Fig. 3,0312, 20
3.0313  Effect of exposure and tast temperature on tensile /s TENSION
properdes of sheet in T Condition, Fig, 3.0313, 4 - COMPRESSION
3,032 Shori dme properties other than tension rd -_
3,0321 Stresp goain curves in compression for sheet in T6 1] I
Condition at room and elevated temperatures, Fig, D 0. 002 0. 004 0.006 0.003 0.010
10321 STRAIN - :
3.0%2  Effect of exposure and test tempeTature on COMPressive IN PER IN
yield strength of sheer in T6 Condition, Fig. 3.0322, FIG. 1.0?t EFFECT OF DIRECTIONALITY ONSTRESS
3.0323  EMect of expogure and test temperature on bearing STRAIN CURVES FOR SHEET AND PLATE IN
properties of sheer in T4 Condition, Fig. 3.0323, Té CONDITION (9, p. 84)
3.0324  Effect of exposure and test temperaure on shear strength
of sheet in T6 Condition, Pig. 3.03124,
o4 Creep and Creep Rupture Propertiea
3. 041 Creep and creep rupture curves for sheet in T6
Conditien 3¢ 300 F, Fig. 3. 041
3.042 Short time il strain curves tor sheet in T6 Condition 90 -
at 300 1o 600 F, Pig. 3.042. corg | Al-5. 5Z0-2. SMg-L. 6Cu+0. 3Cr CLAD
d.o43 Maaer curves for 0.5 percent towml strain and creep —T6, L 0.064 INSHEET
Tuptute for sheet in T6 Conditon, Fig. 3. (43, ——=0,T 100 F
B0
3,05 Patiguc Properties. Table 3.05 . /r_‘-—"—_— ———
—_ | 30F
TABLE 3.05 7 N,
rCe (8, p.142)
orm gheet 250
Condirion Té B F
Temp  [Method eas | Smess Padgue Strength - kel 0 \
e o | Concen= az Cycles N
AJR T |15 o |17 [408 Hsmes
RT Rot @ |- | Smooth
beam K=1 29 20 15 13 15 1]
3,06 Elastic Properries. See Clad 2024 also. &
3.061 Tangent modulus curves in compression for sheer and 2w
plate in Té Condition at room temperawre, Fig., 3.061.
3,062 Tangent modulus curves in compression for sheet in o ] - ] RT
T$ Conditon at room and elevated ismperatres, Fig. —_ [~
3.062, 30
-~
/ | moF_
. FABRICATION S =1
20 [ et
4.01 Foreming ani Casting r
4.011 Relationship of hoiding time to forming temperatures for !
sheet In T6 Condition, Pig, 4.013. 1
o i
)
/ ﬂlél
i ON
[+ L
] 0,02 0. 04 0. 06 0.08 Q.10 0.12
STRAIN - IN PER IN
FiG. 4 usit COMPLETE STHESS STRAIN CURVES FOR.SHEET IN 0 AND
T& CONDITIONS AT ROOM AND ELEVATED TEMPERATURES
(10, Fig. 19, 20)
cobe 3208
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70 v R M R
AL-5.5Zn-2. SMg 1. 6Cu-0. 3Cr CLAD M-5.5Za2.5Mg l‘%c'&f'acr CLAD Al
/T .064 IN SHEET
Ve 0.064 IN SHEET] AT T6 COND 55 Zn
200 F Té COND 76
o6
200 F 25 Mg
L 300F 16 Cu
o
5o A ¢ Voo b 300 F 03 Cr
30 F T / T / T
CLAD 7075
50
40 /
2 '
T 400 F T T |
40
30 ,/ / /
A 300 H 0 /
500 A
20 LA Vd 300 7
_ 500 ¢ /
/ +0 F 4 wor 20 /
1w — IR0 |
bou — 6o A AT 4 £ / W0 F
172 HR 100 HR 1000 HR } n
EXPOSURE ! T tns1oN 10 00 F [ éo0 F [ ev0 £
Y 0.004  0.0083 0004  0.008
. .0 - .D 0.004 0,068 1/2 HR 100 HT 1000 HR
STRALN « IN PR IN O _EXPORRE corPhEssion |
© 000 0008 G 0004 0008 U 0004 0,008
FIG. 3.0312 STRESS STRAIN CURVES FOR $4EET IN T6 CONDITION STRAIN - IN PER IN
AT ROGM AND ELEVATED TEMPERATURES
(12,5, 16, 174) F1G. 3.032L STRESS STRAIN CURVES [N COMPRESSION FOR SHEET
IN T6 CONDITION AT ROOM AND ELBVATED TEMPER
ATURES {12, p.175=180)
15, 5Zn 2. SMg-1. 6Cu-0, 3crCLAD] 0
0.004 IN SHEET
T6 COND
80 075 5Zn-2. SMg-1. 6Ce -1, 3CrCLAD]
0.064 IN SHEET
Tt COND
|
50 60
40
w —
_ g
2 lexeosure
20 20 | @12 HR
f O 100 HR |62 Q100 HR }(12)
. A 1000 HR (13 A 1000 HR} (1)
V 3 YR AT BT v 3YR AT R1
0 1/2 HR AT ELEV.TEMP (14) 0 L2 HR AT ELEV.TREMP U4 |
o 200 400 600
0 200 400 600 TEME - P
IBMP - F -
FIG. 3.0313 EFFECT OF EXPOSURE AND TEST FIG. 3.0322 EFFRCT OF EXPOSURE AND
i TEST TEMPERATURE ON COM-
TEMPERATURE ON TENSILE PRO
PERTIES OF SHEET IN T6 CONDI- PRESSIVE YIELD STRENGTH
s OF SHEET IN T6 CONDITION
12, p. 102K13, p. 5214, p. 27
{12, p. 101M13, p. 52X 14, p. 25. 30} U2, p 102X13, p. 52014,p.27)
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Al W1-5, 5Zn=2. 5Mg-1. 6Cu-0. 3Ct CLAD]
, 064 [N SHEET
160
55 In
25 Mg
120
16 Cu
P
03 Cr BRU .
g
CLAD 7075 801
Ve/x=2,0 z
=
s ST Y
120 |1 /2 HR AT 40
{ELEV. TEMP (14)
80 0
8 Fouy
13
e
K40 | e/D=L5 | ]
& EXPOBURE
®1/2HR) AT
OOHR »TEMP T
o |4 1000 HYJ (12X13) I
] 200 400 600
TEMP - F
FIG. 3.023 EFFECT OF EXPOSUHB AND TEST
TEMPERATURE ON BEARING PROPER-
TIES OF SHEET TN T6 CONDITION
(12, p-103X13, p. 52K1 4. p. 25)
60
AL-5, 520-2. 5Mg-1. 6Cu-0. 3Cr CLADE
3/16 IN SHEET
Té COND
0
) A
-8 \ § Fsy
20
EXPOEURE
Frrad\g
O 100 HR o
o | 1000 HR !
0 200 400 600
TEMP - P
PIG. 30334 EFFECT OF EXPOSURE AND
TEST TEMPERATURE ON SHEAR
STRENGTH OF SHEET IN T6 CON-
DITICN {12, p. 104X13, p, 52}
& r )
Al-5.3Zn-2, SMg-1.6Cu-0,3Cr CLAD
SHEET
T it - T6 COND
[ — 4 S~ < W00 F
CO
~
m -
— RUPTURE ~
—w== 1% CREBP
—.— 0.5% CRERP
10 f
1 10 100 1000
TIME - HR
FIG. 3.041 CREEP AND CREEP RUPTURE
CURVES FOR SHEET IN T6
CONDITION AT 300F
(%, p. 5
coce 3208
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80

Al-5.5Zn-2, 5Mg-1. 6Cu-0C. 3Cr CL AT
0. 064 IN SHEBT
60 L 300F : | T6 COND

20

~
AN

' HEAT NO. 1 \ \\

.

6 Lvig!

: .
o mm,gum | “\-"'o.asg
4 2:% { THEAMAL EXP INCLUDED
80 :
0P
3 60
40 F
%0
500 F \
20 0.42%
500 F

b
, PEAT NO. 2 l\

- 0.85 %
- b
HEATING RATE
43 TO 100 F PER MIN THERMAL EXP INCLUDED
4 . A
0. 001 0,01 0.1 1 10
TIME ~ HR

PIG, 3,042 SHORT TIME TOUTAL STRAIN CURVES FOR
SHEET IN T6 CONDITION AT 300 TO 600 F

(L6, p. SH=4})
Al-5.5Zn-2. SMg-1. 6Cn-0. 3Gr CLAD]
80 SHEET
T6 COND
40
o - -
~ !
~ RUFTURE
E 0.5% N
TOTAL STRAIN A
20 h.N
\\
TZTEMP, F N
= » HR \\
10
12 14 16 18 20

(T + 460)20 + LOG 1) x 1677

FIG. 2.043 MASTER CURVES FOR 0, 5 PERCENT TOTAL
STRADN AND CREEP RUFTURE FOR SHEET IN
T6 CONDITION {15, 8}
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80
A1-3.5Z0-2.5Mg-1. 6Cu -0, 3CT CLAD &0 Al<5.6Za- - .
~] 0.016 TO 0. 499 IN SHEET, FLATE o q‘ﬁ;‘ Cﬂ%%;;;;’* 3¢ Al
= e 860 TO 570 F, 20 MIN, WQ 55 Zn
@ T~ A
L )
- 2 © o RT 03 Cr
2 g F / i
TY / 32 F CLAD 7075
b2 - »
COMPRESSION g
n'? \
o i » oF
) 2 4 6 8 0 1 »
1000 KST _
FIG. 3.061 TANGENT MODULUS CURVES IN COMPRESSION FOR T 1 10 100 1060 1q 000
SHEET AND PLATE IN T6 CONDITION AT ROOM TEM- AGING TIME ~ HR
PERATURE
9, p-84) FIG. 4.011 RELATIONSHIP OF HOLDING TIME TO FORMING
TEMPERATURES FOR SHEET IN T6 CONDITION
7}
90 T~ AI-5, SZn-7. 5Mg-1, bCu -03Ct CLAD
RT \ 0.064 IN SHEET
\ T6 COND
60 1 N
M~
\‘-
50 30F] "~ REFERENCES
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