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SUMMARY OF RESULTS

The preparation of 1/2 in. diameber rods
in eight experimental Al-Mg-Zn aliloys is described,
This work was done és part of a co~operabive research
programme for the Commonwealth Advisory Aercnautical

Research Council.
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INTRODUCTION

The work to be described was part of a cooperative research
programme agreed upon by the Commonwealth Advisory Aeronautical
Research Council,

In a letter dated 23 June, 1959, Mr, I. J. Polmear of the
Aeronautical Research Laberatories, Department of Supply,
Commonwealth of Australia, lorimer Street, Fishermen's Bend,
Melbourne, Australia, detailed requirements for a number of
Al~Mg~Zn alloys in the form of 1/2 in diameter extruded rod,

The alloys fell into two groups, the first having a basic
nominal composition of Al~6% Zn - 2.5% Mg ~1.2% Cu and the second
Al-5% Mg = 4% Zn, Within each group variations on these basic
compositions were made by additions of Cu (in the second group),

. Mn, Cr and Ag., Ti was added to éyery'melt as a grain refiner,

Fe and Si contents were not specified except that they should be
at normal impurity levels., The nominal compositions of the alloys
are given in Table 1, together with the actual analysis of the cast

billets,



MELTING AND CASTING

Two master aiioy‘mélté were made up, one approximately
160 1b, corresponded to alioy No. 3 (Table 1) and the other
- (about 80 1b) %o alléys 5,6 and 7 without copper or silver.
The remainder of'tﬁe alloys were'made up froﬁ these méstgr alloys
by appropriate additions. Mangah@se, chromium, titanium and . |
copper were added in the form of commercial ﬁaster alloys. Zinc,
magnesium and silver were added as the'pure metals, Commercial
28 alﬁmintim:(99.5% min.Al) was used as the base metal,

The'méster'melt for a}loyé Lo haiwds made in a refractory
coated steel.crucible, because of the relatively large size of this
melt,vbut.all other melting was done in carbén;bohded-silicon cérbide
crucibles, Gas-iﬁjectdr furnaces were used and all melﬁs were
degassed by flushing with nitroger.

- The billets were cast in & thin-walled, water~cooled mould,

" dressed with china clay. The cagt dimensions éf the billets were
about 3—1/2 in.diameter and 21 in.iong and they were machined ﬁo '

355/16,ih.diameter for‘éxtrusionn

CHEMICAL ANALYSIS
Chemical analysis sambles were taken by drilling the heads
cut froﬁ the billets. No account was therefore taken of any
segregation which may have occurred in the billets,
Reference to Table 1 will show that the compositions fell
within the specified limits with the exceptions of the silver

contents of alloyé 4 and 6 and the magnesium contents of alloys 5, 6




and 7. However, these deviations were of a minor nature, and it was

" decided to proceed with the extrusion of the billets,

EXTRUSION

After remoyal of the top and bottom and surface machining,
each billet was cut into three equal lengths (referred to.as T-top,
M-middle and B - bottom). This was done because of restrictions
imposed by extrusion equipment and also to avoid committing ail
the material of any one composition should there be extrusion
difficultiess

Alloys 1 =~ La were homogehized at 450°C for about 12 hours
and alloys 5 to 7 at 400°C for about 12 hours, In each instance, the
billets were charged into a cold furnace and allowed to come up to‘
temperature with the furnace. The billets were furnace-cooled. to
room temperature after homogenizing and subsequently reheated to the
required extrusion temperature, “

The extrusion conditions-are sumarized in Table 2. The
die was 1/2 in.in diameter and had a square edge, flat face and a
0,090 in.land, No lubrication was used., The extrusion ratio was
4931 based on container area to which ﬁhe billet is upset just
before -extrusion starts, The top face of the middle (M) and bottom
(B) segﬁions and the bottom face of the top (T) section of each.
billet ﬁas placed next to the die in each instance.

The "Middle-Speed of Ram'" in Table 2 gives the ram speed
approximately half way through the extrusion, These speeds
correspond to a range of from 2.65 to 4.68 fpm for the extruded rod.

For the conditions given, the upper figure approached the maximum



- h-

above which cracking of the extruded rod'océurred._ .

ALL of each billet section was extruded with the exception
of a butt about. 1/8 in'thiék. About 26 feet, of rod was obtained from
each section and this was abretQh—straightenéd.about 1/2%, Each
gtraightened extrusion was cut into three lgngths of 8 feet
measuring from the baqk end of the extrusion,vdiscarding the bqtt
and a short "Lead" end. - -

-In order to pehmiﬁ later remassembly éf the barg as the&
were extruded, seobiona:of each rod were stamped as shown in

Figure“l. (In the figure, extrusion number 3 is given a8 ‘an ‘example).



TABIE 1. Chemical Analysis Results
Zng ] ¥e% [TCA T Mg Crg Tig 2% 7eZ 5iZ
i
Alloy No. N * AX 4 A N A N A N A N A N Iy A N A
1 5.i=6.1  5.66 | 2.3-2.9 2.71 |1.0-1.5 L.1i | 0.4 0.42 | nil - 0,05  0.06 | 0.25-0.30 0.26 0.23 0.09
2 0 5.71 E 2.80 | v 1,16 | nil - 0.25 0,2 L 0.06 n 0.25 0,23 | - .09
3 " 5.82 u 2,88 1.18 | nil - nil - a 0.06 n 0.25 .23 1-— c.ce
A n 5.66 L 2,73 | u 1.14 | 0.2 0.23 | 0.2 0.22 " 0.06 1 0.24 G.2L .08
La " 5,46 " 2.76 | n 1.15 | o 0.3 | n 0.20 | ® 0.06 | 0,65-0.75 0.72 .25 | o.11 L
)
5 3,752 3,8 | L,8-5,2 5.31]0,8-1,2 1.03 | " 0,22 L 0.22 " 0.07 nil - 2,24 , 0.1z
i
I
6 " 3.92 i 5021 " i.cg | w 0.20 n 0,21 " 0.07 | 0.25-0.30 0,22 0,22 Z - c.12
7 " 3,92 ¢ * 5.45 |nil 0.013} 0.22 " 0.18 n 0.07 0 0.26 c.22 - 0.1
i \
I
X

N = Nominal Composition

A = Actual Analysis



TABIE 2, Summary of Extrusion Conditions

Extrusion

Min., Pressure

Alloy Melt Alloy Section Billet Temp. Container Temp  Max.Pressure ¥iddle Speed of Ram
Yo. " No. Designation No. °C ¢ tons X tons X in./min
. T 3 390 420, . 55.5 C 3k 0.8
3 391 . ;62 M 4 400 420 . 58.0 cold die 35.3 0.28
- : B 5 100 120 . - 56,4 31.7 0.83
' T & 400 120 56,7 3h.4 0.94
1 397 . ome2 M 7 400 " 420 5L.1 33.5 0.83
+0,4% Mn B 8 400 - 420 "53.9 33.0 C.65.
=62 T . 9 400 420 50.8 32.6 . C.75
2 398 +0.,25% Cr - M. 10 . 100 7420 53.0 3L.7. 0,68
B 1 40C 420 53.0 30,8 1.15
\ 2662 - T 12 1,00 420 53.0 31.8 0.71
L 399 +0.2% Mn M 13 400 420 572 31.8 0,49
- +0.2% Gr - B 4 400 420 55.0 30.4 1.15
e . T 15 400 . i20 - 50,2 30,9 0.83
La. 400 +8'§.§ %m i 1% 400 420 51.8 30.5 0.88
+Ua I ) - . .
+0.75% Ag "B 17 400 420 53.0 B 29.5 L35
A _ T 18 720 720 73.1 cold die L3.56 0.83 .
5 401 GZ5h M L 420 420 66.2 . 37.6 Lis
: +1% Cu B 20 420 420 65.0 37.0 1.00
, R 21 420 420 68,4 33.5 1.00
3 402 GZ5L : _ .
+0.253 A "B 23 420 420 6L.2 32,2 0.68
: T 2L, 1,20 1,20 &7.0 30.0 0.8
7 £03  GZ5h M -25 - 420 420 61.9 29.2 0,88
B 26 420 ¢ 420 6642 21.9 0.83

" +0,25% hg

* short tons (2000 1b)

-
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Fig. 1 = Diagram to show method of stamping sections of
extruded rods to allow subsequent re-assembly
as exbruded,
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