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Preliminary Investigation of the System
: Titenium - Mapgnesium B
. By J. W. Fredrickson® %

TECHNICAL NOTE

{

Very little 1nformatlon is available in the literature SRR R R

/| concerning the solubility of magnesium in titaniumn Aust and ok O

vidgsonfl) renort the solubility of tltanlum in magnesium to

| ba 0,0025% at 650c and 0. 015% at ssoc : X-ray dirfraction

studies falled to,detect any ovidence of solid solubility.

3 \ » 5 f
‘Basged on the fact that the addition of titanium to“maznesium
increases the ¢/a ratio of magnesium,'Buek(E) supzested that

the Mg-Ti system, like the Mg-Zr;, 18 a peritectlo, Elsen- f

; reich(3) reported the solubility of titaniun in mapnesium %0
Ll OjOO}% at 6550 and‘0.0SRp at 760C. Removal of hydrogen

| from‘the mels lncreased the golubllity of titanium to 0,115%

.ét &00C. Eigenreich pronoaes'aAperitectlc tyne diagram for -

| the high magnesium side of the eystem; Recent work(u) with
| ‘Ti-Mg diffusgion couples indicate thgt-thelsolid solubllity

 ¢f titanium in mapnesium is extremely small and that there""

19 limited eolid solubility of mapnesium in titanium.

BExperimental work on the Ti-Mg systeﬁ 1s'comp11cated by ;

the fact that the boiling point of Mg is considerably belaw

‘the melting point of Ti. Consequently, the usual alloying
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methods are impraotical. Alloying was accomnlighed in thls

investigation by sheath-rolling compressed combacts.(s)

Thé alloys were made from titanium aponge and high
purity mag?esiﬁm; Chemical analys}s of the énongs showed 
0.04% Mg, <.005% Al, <.001% Cu, .05% Fe, .022% Mn, <.0025% Ni,
.,007% 81, <,005% V, <.01% Zn. e

All heat treating was conducted in a protective atmos-
phere by encapsulating the speoimena‘in fused sillca ampules
under a partial pressure of helium. Equilibrium was achieved

by holding the specimens at temperature for nericds of 2U-120

houra. The alloys were hot rolled, cold ro;led and annealed

prior to solution heat treatment. -

Figure 1 ghowg the constitutional diggram obtained for
the Ti-Mg system up to 1.5% titanium. Oxygen was known to
be preqent-in ;he alloys: therefore, it is necesaary to
congider the alloys as ternary rather than binary and the
dlagram should be viewed as a nplot of a section through the
titanilum-mapnesium oxygen system. Other investigators(e)
have shown that the addition of oxygen to titanium stabilize
the alpha phase. The data presented in ?igure 1 indicates
that the addition of magnesium to titahium tends to stabilize

the beta vhase. Armour Regearch Foundation(7) haa shown

that the addition of mapnesium to zirconium lowers the alpha
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transus and ig classified as a beta stabilizer in that

gystem.

Magnegium is soluble in golid titénlum to the extehf
of at least 1.5% in both the alpha énd beta phases. 'Nb;'
intermetallic compounds or maghesium rich vhages wars

obgerved either by light microscopy or x-ray diffraction.

However, this does not negate the possibllity that:buchg‘

phases exist at higher alloy conoentrqtiona.’
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