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1.02

OBNBKAL
This heat -tluffilmufi'zinc alloy is one
ot the strongest alloys for forging* and solid exctuslom for
ÿervice up to 300 P. It la available in various condition*
It baa limited ductility at room temperature, uu difficult
to toge and Us use, therefore, limited to press forging at
a alow iato. Welds In this alloy require stress relief.

Commercial Designation. AZ 80 A.

Alternate Designations.AZ 80 X, Dowmetal 0-1, Mazlo
AMC S8 S (all obsolete).

1.07
1.071

1.072
1.073

1.03 Sp*rjflradom. Table 1.03.

AhC 1 Form Federal
4360 C [ PorgingH (rb Cond) 00 - M - 40

1.04 Composition. Table 1.04.

TABLE 1.04
Source AMS (1)

Percent
Mio Max

Aluminum 7.8 9.2
Zinc 0. 20 0.6
Mingmeae 0.12(a) -
Silicon 0.30 (fa)
Copper - 0.05
Nickel •- 0.005
Iron - 0.005
Otter impurities (total) • 0.30
Magnesium Balance

(a) Dow gives 0.15
(b) Dow gives (7.05

Forms and Conditions Available
SSD3 extrusions and forging* ice available In all commer¬
cial sizes for magnesium alloys.
Solid extrusions are available In the F and T5 Conditions.
Forgtagi are available In the P, TS and T6 Coddirtens .

Mg
8.5 Al
0.5 Zn

1.08 Melting and Casting Practice. See AZ 31 B.

1.09
1.091

1.092

2.

2.01
2.011
2.012
2.013
2.014
2.015
2.016

2.02
2.021
2.022
2,023

2.03

2.04

3.

3.01
3.011

Special Coas Ideradons. See AZ 31 B also.
Stress relief Is required after farming and welding to prevent

stress cmcklng.
Forging this alloy Is

PHYSICAL AND CHEMICAL PROPERTIES

Thermal Properties
MÿiHng range. 800 to 1115 P,

Pnaie changes. Alloy is subject to precipitation.
Thermal conductivity. 29.0 Btu ft per (hi sq ft F).
Thermal expansion. See AZ 31 B.
Specific beat. 0.25 Btu per (lb F).
Thermal dlffiislvity. 1.08 sq ft per far.

Other Paysleal Properties
Density. 0.0649 lb per cu In. 1.80 gr per cu cm.
Electrical resistivity. 5.71microhm la.
Magnetic properties. Alloy is nonmagnetic.

Chemical Properties.Same as AZ 31B.

Nuclear Properties. See AZ 3l B.

MECHANICAL PROPERTIES

Specified Merhanlral Propertiea
AMSand producers* epocified"mechanical properties, Table
3.011.

AZ 80 A

Source (2) " AMS (1)

All/7, AZ 80a
Form Extrusions Forging# Die Forging# 4and

Forging!
Condition F T5 F T5 TS TS

Thickness - In Under 0.250to I500to 2.500to" Under 3.250to l.SOQto 2. 500to <2 >2 2501b
0.250 1.499 2 499 5.000 0. 250 1.499 2.499 5.000 <50 lb fai

mln - ksl 43 43 43 42 47 48 48 45 42 42 42 34 40 42

Ve,
mln - ksl 28 28 28 27 30 33 33 30 26 28 30 22 26 26
mln - percent 9 9 8 4 5 4 4 2 5 2 2 2 3 2

PCy. mln - ksl - 17 17 17 28 27 26 18 25 - - -
mln - ksl 19 19 19 19 21 21 - 20 20 - -

Fbn/' mln - ksl
(e/I>1.9
( e/tv 2.0)

48
56

48
56

48
56

48
56

- - • - 50
70

- - -
Fbry* mln - ksl

<e/D-1.5) 36 36 36 36 - - - - 42 - - -
» (e/D«2.0)

Hardness (c)
40 40 40 40 " - - " 50 " - -

H-iN, mln ft 7Q.. .
(b) Average of 8 Specimen

.(c) 1000 Kg j0mm.

1.05 Heat Treatment .
1.051 torn mlicf a5er forming or welding.
1.0511 F Condliloo. 500 F. 15 ctln.
1.0512 T5 Condition. 400 P, 1br.
1.0513 T6 CondiRon. 600 F, 1/4 br.
1.052 Solution treat forging# to T4 Condition. 750 P. 2 to 4 hi,

alt cool.
1.053 Age F Condition to 15 Conditlrn. 350 P, 24 br.
1.054 Age T4 Condition of forging* to T6 Condition. 350 F, 24 far.

1.06 Hardcnabillcy. Alloy tatrims fully Inail section sizes on
aging either hot worked or solution treated material,

3.02 Mechanical Properties at Room Temperature. See 3.03 also.
3.021 Typical mechanical properties, Table 3.021.
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TABLE 3.021
Source <2X3)
Altov A2 80 A
Form Extrusions [ Forgtogn Extrusions For?dngs

P T TS

Tfctctoeaa - to <
1.500

L.500 CO

5.000 - -<
1.500

1.500 to
5.000 -

AZ 80 A pru * kBl
- *>'

e, percent

pcy ' tel

Phni " kdl
(e/D • 2. 0)

?bry " kal
<e/D--2.0)

49
36
11

•6

4

48
35

9

2

8

8

46
31

8
25
22

55
38 CO40

7
35

2

S3 to 50
39 CO 38

6
32 to 31

4

50
34
6

28
23

80

so
34
5

27

3.022 teresiatrain curves In tension and compression fax torgtogs,
Pig. 3.022.

3.023 Effect of exposure to elevated temperatures on tensile pro¬
perties of extrusions, Pig. 3.023.

3.024 Effect of stress on notch strength ratio of ex-
tmslons, Pig. 3,024.

4.012 Forming of extrusions in the TS Condiaoc can be best per-
loaned at 380 F, with the time at temperature limited to 1
hi.

4.013 Forging of this alloy Is difficult and. therefore. Limited to

press forging simple designs. Inaddition, the rate of de¬
formation should be low. Hammer forgiags are not general¬
ly produced. Upset forging should be preceded by bearing
at 750 to 775 F, for 2 to 6 br, to prevent hot shortness .

4.02 Machining. Same as AZ 31 B.

4.03 WeJdlng. Extrusions and fozgiags can be welded Inall con¬
ditions by the inert gas electric arc method. No flux is ne¬
cessary. The preferred welding rod Ls AZ 92 A. Welded
assemblies must be stress relieved to avoid cracking.

4.04 Heating and Heat Treating.See AZ 63 A.

4.OS SurfaceTrcating. See AZ 63 A.

3.03
3.031
3.0311

3.032
3.033

3.04
3.041

Mfrbanical Properties at Various Temperatures
Sumtime ion properties
Effect of exposure and test temperature on tensile proper¬
ties of extrusions and forgiags , Fig. 3.0311.
Short dme properties other than tension
Static stress concentration effects

Creep and Creep Rapture Properties
Total strain curves foe forging* at 200 and 300 F, Fig.
3.041.

3.05
3.061

Fatigue Properties
Fatigue properties of extrusions and forcings , Table 3.051.

Source " ÿ —frrrrrr7.h6>
Form [11 Km

Coed Temp
P

Method Stress
Ratio

Stress
Concen¬
tration

Fatigue Strength - leal
at Cycle*

A R JO* 106 107 10*sssss3di
d

RT Rot
beam

to -I Smooth
CK -1)

15 to 3C
18 to 30

26to3G
23 to 27*

23 to 28
!4 to 26
21 to 24
22 to 25
19 to 22

21 to 26
20 to22
18 to 21
19 to 21
16 to 19

20 to 24
18 to 20
16 to 18
16 tol9
14 to 16

(I)F

w-re

RT Rrr
bend

co -1 As ex¬
truded

Aa forged
19 ro2;

16to20
13 to 16
l3to!6

12 co 14
12 to 15

_
RT CO -1 20 15 12 5

<2>T5

300

Rot
beam

CO -I Smooth
Notched

JC* 2
Smooth
Notched
K =2

25
16.5

20.5
10.5

20
9.5

11
6.5

18
9.5

10.S
5

3.06 Elastic Properties
3.031 Modulus of elasticity, 6500 fcsi.
3.062 Modulus of rigidity, 2400 kst.
3.063 Tangent modulus curves in tension and compression for

extrusions in T5 Condition, Fig. 3.063.

4. FABRICATION

4.0i forming and Casting
4.011 Forming of extrusions in the p Condition can be best per¬

formed at 550 P. with the time at temperature limited to

1/2 lu.

Mg-8.5A1
PORCING!
T5 COND

-0. 5Zn

— —

/

/ -TENS--COMP
ON
RESSION

0 0.002 0. 0O4 0.006 0.008
STRAIN - IN PER IN

FIC. 3.022 STRESS STRAIN CURVES IN TENSION
AND COMPRESSION FOR PORCINCS

(2)

CODE 3501
PAGE 2



REVISED* MARCH 1963 NONFERROUS ALLOYS
MgWT

Mg-B.ÿAl-O.SZn
BXTRUSIONS

T5 COND

TESTED AT RT• 1/2 HRI
O 100 HR EXPOSURE

e<4D)

PIC. 3.023 EPFBCT OF BXFOSURB TO ELEVATED
TEMPERATURES uNTENS1LB PROPER¬
TIES OP EXTRUSIONS (4)

Mg-8.5A1-0. 5Za
EXTRUSIONS

•AVIS COND
O P COND

FORCINGS
T5COND

\

EXPOSURE
ÿ•O 10MIN(2)

Z

Mg
85 Al
0.5 Zn

AZ 60 A

0 200 400
TEMP - P

Hig-8.5Al-0.5Zn
EXTRUSIONS -

T5 COND

2a • 0.375 IN
A 2a = 0.400 IN

I 1.5 2 2.5 3
STRESS CONCENTRATION FACTOR - K

PIG. 3.024 BFFECT OP STRESS CONCENTRATION
ON NOTCH STRENGTH RATIO OF EXTRU¬
SIONS (2)

PIG. 3.0311 EFFECT OF EXPOSURE AND TEST TEMPERATURB ON
TENSILE PROPERTIES OF BXTRUSIONS AND PORCINGS

(2X4)
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40
4g-8.3Al-0.5Za

FORCINGS
TS OOND

V. .

\ 200 P

~ ' \
\
iii
i

\ \ \
\
\
\

v

\ \
\ 300 P

V \
\ \
\
\

— 1 %---0.5J--0.2 j|
\ TOTAL ST1

f
IAIN

\
\
\
1
t

0.1 10
TIMB - HR

no. 3.041 TOTAL STRAIN CURVES FOR FORCENGS AT 200
AND 300 P (5)

40 --Mg-8.5
BXT

M-O.SZc
RUS10NS
fSCGND

t>

-TBb-COfc
SION
APRBSsioe

0 2 4 6 8
1000 KSI

PIG. 3.063 TANGENT MODULUS CURVES IN
TENSION AND COMPRESSION FOR
EXTRUSIONS IN T> CONDITION

(3)
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