REVISED: MARCH 1963

L GENERAL
This alloy is a member of the aluminum apd zinc contain-
ing family of heat treatable magnesium castag alloys. It
has maximum ductility and an intermediate yield streogth,
ard it is used up to about 300 F in various conditions of
heat reaument. It is available in form of sand acd perma-
nent mold castings, This alloy is inferior to other castng
alleys in regard to porosity and pressure tightmess. The
weldability of this alloy la infertor to that of most cagting
alloys. *
1.0l Commercial Designation.  AZ 63 A,
L@ Aberpate Designativns, Dow Metal H, Mazlo AM-265
(vbnolete).
103 Specificadons,  Table L, 03.
TABLR 1.03
AMS Form Federal
4420G Sand castings (F Condition)
4422H Sand castings (T4 Condition) QQ-M-56a
4424 F Sand casungs (T6 Condition)
- Perrnanent mold castings QQ-M-55a
1, 04 Composition. Tabie 1. 04,
TABLE | 94
@tzﬁ ams (1) (2 (3)
Percent
Min Max
5.3 6.70
2.5 3.50
0.15 -
- 0.30
- 0.10
- 0. 010
- 0,30
Balance
1,05 Heat Treatment
1.051 Stress reficl after welding, 500 F, { hr.
1,052 Solution treat P Condition to T4 Condition, 720t 730 F,
12 hr, rapid air cool, (5,p.8)
10%3 Age
1053  F Coodition to TS Condidon. 490 te 510 F, 4 hr, (5,p. B).
L0532 T4 Conditlon to T6 Condition, 415 to 435 F, 5 hr, (5, p. 8).
1,054 Heat and reheat reatments after welding F, T4 or T6 Con=
ditions, see 4,03,
L.06 Hardenabiiity. Hardens fully io all section sizes on rapid
air cooling and subsequent aging.
107 Forms and Conditions Available
L7 Alloy is availzble in the full commercizl range of sizes for
sand and permanent mold casdogs.
1L.072 Caeongs are avallable in F, T4 and T6 Condidonas. They
can &lso be supplied in TS Condidon on special Tequest,
1,08 Melting and Casting Pracdce, Stacdard magnesium alloy
meldng aad casung praciice, see 4. 0L
.09 Special Considerations
Lo% Seress rellef 15 réquired after welding to prevent stress
cracking.
Lo92 For aolution ¢reating an atmesphere containing at leasat
0. S percent sulfur dioxide is required.
2, PHYSICAL AND CHEMICAL PROPERTIES
z.0 Thermal Properties
2,00 Melting range. 685 to 1135 F.
2,012 Phaas changes, Alloy is subject to precipitation,
2.013 Thermal conducovity, Tabie 2,013,
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TABLE 2.013

Squrce (4) Mg
Alloy AZ 63 A i
Form Sand cast 6 A
Condition E T4 TS T5 3 zZn
Thermal cond l

Bru it per{hrsgft F)| 34.1 30.2 317 35.3 Z 63A

A

2.014 Thermal expansion. See AZ 31 B.

2.5 Specific heat. 0.25 B per (b F).

2,016 Emissivity. Sees AZ J1 8.

2.017 Dimenslonal changes on exposure of castings to elevated
temperawres, Fig. 2,017,

2,02 Other Physical Properites

2,021 Density. 0. 0656 ib per cu in. 1.81 gr per cu cm, (8).

2,022 Blectrical resistivity, Teble 2,022,

TABLE 2. 022
Source (4)
Form Sard and permanen: mo'd castings
Caondition F [ T4 | T35 ] 16
Temp - F Electrical resistivity, micrehm in
RT 4.8 5.5 4.33 4.65
100 4,91 - 4. 45 4.76
200 5.23 - 4.8 5. 08

2,023 Magnetic properties. Alloy is aonmagnetic,

2.03 Chemical Properties, See AZ 31 B also.

2.03 Corrosion resistance of Mg=Al-Zn casting alloys is slight-
ly inferior to that of zirconium containing casting alloys
and also o that of all wrought alloys.

2,032 Paint protection is advised where service in excess of & few
years in induscrial atmesphere is desired or generally for
thin sections.

2.033 Exposule to marine and seawater atmosphere requires &
pretective coating.

2.04 Stress conrrogion may occur after welding unless stress
relieved.

2,04 Nuclear Properties, Sec AZ 31 B.

3. MECHANICAL PROPERTIES

3,01 Specifled Mechanica) Properties

3.oll AMS specified and producers’ minimum mechanical prop+
erties, Table 3.01l,

3.2 Mechanical Properties at Room Temperawre. See 3. 03
also,

3.021 Typical mechanical properties for alloy Ln varicus condi-
tons, Table 3,021

_JABLE 3 021
| Source Dow (5 p- 6)
Alloy AZ 63 A
1 Condiglon E L% 13 I
| ksl 2% 40 9 40
. ksi 14 13 14 19
e(? n), percent 6 12 4 5
oy i 14 13 14 19
bru’ ({1
(e/D=2,0} 60 -1 60 75
Fh’,. kst
te/D=2.0) 40 “ 0 52
wur ksl 18 18 19 21
Hardness,
BN 50 33 55 3
RE 39 66 ) 83

3,022 Effect of exposure to ¢levated temperatures on tensile
properties of sand cast west bars in Té Condidon, Fig.
3,021,

3,023 Yield strength in compresston of cast magnesium alloys is
essentially the same as that in wasion.
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Mg TABLE 3,011
Source ) AMS (2} I | AMS (3)
6 Al Dow (6} | © | O w (6) |
[ Altay AZ 63 A
3 Zn Form Castings
| Condwuon E 14 IS I6
AZ 63 A Cast From Cast From Caltingz_s Cast Case From Castngs
Spectmen type gt castings test Avg Stngle test test Avg Single
tas Avg ) ba s {a} specimen bars bars {a) specimen
Fyopy min - ksi 24 18 34 5.8 17 24 34 25,5 17
min - kst 10 - 10 10 Ll 16 14.5 12
e (o), min - percemt | 4 1 7 .75 2 3 0.75 -
Fry. mia - kel 10(by - 10(b) - . 11 16(b) - -
Fm. min
(«/D=1.5) - | 350 - 36(b) - . 50(b) - -
(¢/Do2.0) - kst | SO(b) - $0(b) . 50 65(b) - -
Fpey. mta
€/D=1.5) - | 28 - 32() - - 340b) - -
(e/D=2.0) - xsl | 300} - 36(b) . 30 45(b) - -
Fyy, mia - L6gb} - 17(b) . 17 19(b) - -
Hardoess, BHN
(300 kg, 10 mm)
- min - 40 - 4B - - &5
- max - - - &0 - - 83
{a) Avenge values for at least 4, preferably 10, specimens
(&) Dow only
3.03 Mechenical Properties at Various Temperatures 4. FABRICATION
3.031 Short Ume temsion properties
3.031 Stresa strain ¢urves for sand cast test bars in T4 Condition 4,00 Forming and Casring
st Toom and elevated temperatures, Fig. 3. 031, 4,00 The production of magnesium alloy castings necessitates a
3,0312  Stress strain curves for sand cagt test bars in T6 Condition variery of special measures.
at voom aad elevated temperatures, Fig. 3.0312. 4.0 Melting and alioying is performed in cast or welded low
3.0313  Effect of exp and test p ¢ an tensile proper- carbon steel pots. Nickel containing ateel is not permis-
ties of sand cast test bars. Fig. 3.0313. sible because of plekup of aickel.
3032 Short dme propertes other thaz ténsion 4.0U2 The metal is melted and kept under a special flux cover.
3,0321  Etfect of test temperature ou bearing propertes of sand Moisture should be avoided. Flux, sulfur powder, sand or
cant test baxs, Rig, 3, 0323, a apecial powder (GI) are used to prevent and extinguish
3.0322 EHecr of test empérature on shear strength of sand caat fires.
test bars, Fig. 3.0322. 4.0L3 The melding sand contains sulfur as an ingredient.
3.0323  Bffect of low test temperature on lmpact strength of sand 4,004  Design of magnesium castings should allow generous lillews
cast vest bars, Pig 3,0323, end avold abrum secton changes dus to high aensirivity m
3,033 Smuc etress concentration effects notching.
3,033 Effect of stress concentration on notch strength ratio of 4,012 Good castings should posseas about 90 to 95 percen: of the
sand cast test bara, Flg. 3.033L tensile and yield srrength valu=sa of the separately cast
st bars Af the secdon thickness does not exceed 1 1/2 in.
3.04 Creep and Creep Rupture Properties Specifications usually require that specimens cut from ac-
3.042 Total strain curves for sand caet teat bars in Té Coadition tual sections should average 75 percent mintmum of the
a1200 o SO0 F, Pig. 3.04L test bar values.
4.013 Castng temperatures for this alloy are as follows. Sand
3,905 Fatgue Properties castings 1350 w 1550 F. Permanent mold castings, 1200 o
3.051  Room temperanire fatigue gth, Tabie 3,051 1500 F. Remelt ingots, 1200 w 1300 F.
4.014 The casmbility of this alloy is inferior to that of the other
TABLE 3,05} Mg-Al-Zn alloys since it has @ greater tendency to form
Source [ microshrinkage azd pr eu is more difficuit
Form T80 ChsL T8l Bass @ abain.
Comd | Metiod :z;" é‘:::‘ Farigue Sc::“'lh - ki 4.02 Machjning properties of cast magneaium alioys are the
0 i at Cycles same as those of wrought alloys, see AZ 31 B.
alp Justton | 505 | job | 107 | joB
F Rot | @ -1 { Smooth {15 to 18112 to I5{10 to 138.5 10 12 5.01 Welding, Sez AZ 3! B also,
T4 beam Kel (85102316 to 21|14 o E9)13 1o L7 4,03 Genexal, ‘Although castings io this alloy can be repaired
T6 17 to 20015 10 1 ’12 1o 14L! 1o 1S by fusion welding, using AZ 63 A or AZ 92 A welding rod,
134 Direct D.H.P.ZS SmoothR2 10 25 R0 o 231820 21 - it is considered diffieult to weld, It is inferior in chis re-
T4 suens Xmj to 2721 o 24{18 o 21| - spect m the other Mg-Al-Zn casting alloys and connider -
T8 l LoJUE:mZGLJwIS - ably ioferior to alloys conmining rare earths or thorium as
major alloying elements. Castings may be repaired, pre-
052 verage e e g o s vons s re- e R e p A e
verse bending for sand cast test bare, Fig. 3.052. used for field repairs, Preheating should precede welding,
. apd héat reatment should be preferably performed after
:::1 %izy 6,500 kai, (12). welding. Stess retief {8 pot required if the castng is
3. 062 Modiilus of rigidiy, 2 4(')0 ka1 (;2). welded in F Conditon and subsequently solution treated.
3,063 Polescn’s ratto, 0. 35"“2’_ ' 4,032 Heat treating and reheat treadng after welding, Table
3,064 ‘Tangent modulus curves (n tension and Sempreselon for 4.032,
sad castings, Fig, 3.064.
CODE 340!
PAGE 2




REVI

SED: MARCH 1963

TABLE 4,032
| Saurce (5. 0.76)
AZ 83 A
Condition Heat treatment
w
betare | amer | e o] ater welding®
elding "7 PT*"avd RAC] Aging
F T4 Alt 72010730 -
AZ 63 A | Sections 10 hr
¥ T6 425F, &#
Thig sod
-, 725 1o 7T3SF] -
4, To| T4 AZ :: Al eatraized 39:. I
Te, T6| T6 }az92a ';‘,;‘““ H25E, Shr
-

Heating trom S00F up should be at 150F par hr maxtmum

** 50y, stmosphere no* recutred far 72% to 735F, 30 min

4,082

o

104 IN PBR IN
-

Cw

DIMENSIONAL CHANGE

He #5d Heat Trea

Castings {n this and other Mg-Al-Zn alloys are usually
loaded lnm the furcace at 509 F and brought w the solution
treating tempernture withio about 2 hr at a waiform race.
Heating at 750 F or higher abouid be petformed in an air
atmoaphere containing i/2 perceaz minimum sulfur dioxide,
An exceprion see Table 4. 032

Support is required on solution wreating thin sections.
Rapid air cooling after solution usuaily requires fans.
Overheating vesulting in tocal meltng and firea should be
prevented, For extiiguishing firen the furnace ahould be
equipped with an inlet for borontrichloride or borontri-
Auoride.

Surface

Castings can generally be surface treated in the asme man-
DeT a8 wrought products,

Cleaning and pickling of sand it ly
of hiast cleaning, acid pickling and chrome pickling, to
provide surface px: ton during ship apd £
Chrome pickle is alsc used as a paint base, although other
treatments may be specifind,
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PG, 2.017 DIMENSIONAL CHANGES ON EXPOSURE OF

CASTINGS TO BLEYATED TEMPERATURES
(3, FIG. 15, TBL. XV}

NONFERROUS ALLOYS

MgC

Mg-6A1-5Z8

Mg
13 Al
3 Zn

K51

10

PERCENT
»

p 100 200 300 400
TEMP - F

FIG. 3.022 EPPECT OP EXPOSURE TO ELEVATED

A2 63 A

TEMPERATURES ON TENSILE PROPERTIES

OF SAND CAST TEST BARS IN Té
CONDITION %)

s T Mg-6Al-3Za
SAND CAST TEST BARS
T+ cONG

/T /
e

300 F

// 40 F
/
/ 500 P

0

COND F

2
g lil.TL~
b

600 P

700

'TENSION

0 0,002 C.004 0,006 0,008 0.010
STRAIN - IN PER IN

FIG. 2.03L1 STRBSS STRAIN CURVES FOR SAND CAST
TEST BARS IN T4 CONDITICN AT ROOM AND
BLEVATED TEMPERATURBS

@)

CODE

3401

PAGE




MgC

Mg
Al

2]

AZ 63 A

NONFERROUS ALLOYS

I Mg-6A1-3Zn
SAND CAST TEST BARS
Té CONDJ

/

400 F

RT
/ 300 F
/

_—

500 F

600 F

700 P

T NN
AN

TENSION

0.002 0,008 0,006 0.008

0.010
STRAIN - IN PER IN

FIG. 3.0312 STRESS STRAIN CURVES FOR SAND CAST

PERCENT

Fry - K8l

TEST BARS IN T6 CONDITION AT ROOM AND

ELBYATED TEMPERATURES
8

" Mg-6Al-J2a
| SAND CAST TEST BaBY ¢

¥ T4 COND
& T5 COND
@ T6 COND

10

3o

10 MIN EXPOSURE

*——-

=200

0 200 400 600
TEMP - £

FI1G. 3.0315 EFFECT OF EXPOSURE AND TEST TEM-

CODE 340!

PAGE a

PERATURE ON TENSILE PROPERTLES OF SAND

CAST TEST BARS

(6)

FT LB

£

REVISED: MARCH 1963

80 T MJ-6A1-52n
SAND CAST TEST BARS
@T4 COND
B AT6 COND
60 }
g
Foay
0
e/D=l
20
[ 200 400 §00
TEMP - F

PiG. 3,0321 EFPECT OF TEST TEMPERA-

TURE ON BEARING PROPERTIES

OF SAND CASY TBST BARS
)

! Mg-6AL-3Zn

15

:

0 200 400 600
TEMP - F

PG, 3,0322 EFFECT OF TEST TEMPBRA-
TURE ON SHEAR STRENGTH
OF SAND CAST TEST BARS
9

& T¢ COND
- @ T6COND

1E CHARPY V

O

|* y—

-150 -100 -50 o 50
TEMP - F

FIG. 3.032) EFFECT OF LOW TEST TEMPERATURE

ON IMPACT STRENGTH OF SAND CAST
TEST BARS (®)



REVISED: MARCH (963

NONFERROUS ALLOYS

T Mg-6AL-Rn
=] SAND CAST TEST BARS
gL ——§L—‘
5 z 0 @ T4 COND
T _.__._1\ QTé COND
5 I
£ Lo
[ 4
& T
& *»

U lJ 'y
£ G.8
z ra VAR
1.0 1.2 1.4 1.6 I8 2.0

STRESS CONCENTRATION FACTCR - K

FIG. 3.0331 EFFECT OF STRESS CONCENTRATION ON NOTCH
STRENGTH RATIO OF SAND CAST TEST BARS

{6}

0 ‘Mg-6A1-3Zn
ﬂ S5AND CAST TEST BARS
L \ Té6 COND

—].
-

1 e n
w ~.

8 g ~

-~ N
— "\_
¢ \\ ~ .
s 300F N
4 -
~
~
™
2
20 P N — .
L
-~ \
— Tt -
v T "
g .‘--\
. C -
10 o
-
) S N S T
L S e
— ~ N
~ | I~
& ~ ~
~ \\
oy
'\\ ™.,
’ M 500 F\
2 S—
\ "y
\ % 1 roraL
N —— 0.5t
N | ey | BTRAIN
1

N}

1 10
TIME - HR

100 1000

FIG. 3.045 TOTAL STRAIN CURVES FOR SAND CAST TEST
BARS IN Té CONDITION AT 200 TG 300 F

(8, Tb:. XTiD

MgC

H Mg-GAL-3Zn Mg
2N SAND CAST TEST BARS | 6 Al
15 F, T4 COND|
| 3 n
N
0 R AZ 63 A
3 TU
- N
g s
a DIRECT
= ASTRESS F T
@ 1
gt
z F, T4, T6 CQND
=
-
310
w
= 5\
-l
-
1
: !
i cvcx.g,
REVERSE 2 1%
o [BENDING q i’
0 10 20 30 %0
MEAN STRESS - KSI
FIG. 3.052 AVERAGE STRESS RANGE DIAGRAMS
FOR DIRECT STRESS AND REVERSE
BENDING POR SAND CAST TEST BARS
{10}
Mg-bAl-3Zn
‘ SAND CASTINGS
20 3
\ ' GOND
A b\
' 3 3 T
\ \\/
5 N
* 10 >
W
v — o]
N
5 0 N
—— COMPRESSION
——~ TENSION
o _
0 2 4 A 5
1000 KSI
PIG. 3,064 TANGENT MODULUS CURVES IN
TENSION AND COMPRESSION FOR
SAND CASTINGS
13
CODE 340l

PAGE 5




MgC

Mg
6 Al
3 In

- N

AZ 63 A

1J
12

-

3

NONFERROUS ALLOYS

REFERENCES

AMS 4320 G, (Aug 15. 1958)

AMS 4522 H. {Aug. 15. 1938}

AMS 4424 F. (Aug 15, 1953)

The Dow Chemical Co., “Elecirical ard Thermal Properies of
Mag and Mag Allgys™, (July 9. 1958)

The Dow Chemiical Co . "Heat Treating of Magmesium Sand and
Permenent Meo'd Caatings™. Bulleiin No  [41-35. (1957}

The Dow Chemical Co.. "Magmesium Deaign”, (1957)

The Dow Chemical Co., "Dow Data Sheer o Fatigue Properies™,
{May 20. 1958) :

The Dow Chemical Co., “Room and Elevared Temperature Prop-
erties of Magnesium Cast Alloys™, Bullelin No. 141-176, (1938)
The Dow Chemical Co.. “Shear. Bearwng. and Hardness Data for
Cast Alloys™, (Feb. 11, 1957)

Ordnance Corps. “"Magnesium and Mag Alloys™. Ord
Materials Handbook. ORDP 20-303. (Seps. 1956) '
The Dow Chemical Co., “Joining Magaesium™, (1956)

Altoy Digest, "Magmesium AZ6IA™, Filing Code Mg-32,

{March, 1957}

Daow, {1959}

CODE 340

PAGE 6

REVISED' MARCH 1963



