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TECHNICAL NOTE 

~rellmlnary Investl~ation of the System 
:-. , , Tl tenium - Magnesium --~ 

~ By J. W. Fredrickson* ~ . I 1 
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Very little information ' is availablo in ~h~tereture 
, , 

concerning the solubility of magnesium in t1taniumo Auet and 

uid~eon(~) renort the solubility of titanium in mA~neB1um to 

h3 0 . 0025% at 650C and 00015% at ~50C . ' X-ray diffraction' 
, ' 

studies fa1led t 'o d~tect any e;vidence' of eolld solub111 tyo 
\ . 

Based ~n the faot that the add1tion of titanium to ~ maRneBium 

1ncre~sea the cia ratio of ma~neeium, Busk(2) Rug~PAte~ that 

the Hg-,Tl system, like the Mp:-Zl" , 1s a 'peritectic. Eisen

reich(3) re~orted the ~olubl1ity of titanium in ma~nee1um to 

, be 0.003% a.t 655C and 0.064% at 760c. Hemoval of hydro~en 
( 

from tho melt increased the Aolubll1ty of titanium to 0 .115% 

at tOOC. Eisenreich prOf)0geaa peritectlc tY!'8 diatzram for 

the high maP.'neeium Aj,de of the sYAtem. Recent work(4) w1th 

" rl-M~ diffusion couples indicate that ·the soltd solubility 

of titanium in mapnes1um is extremely small and that there 

1s limited aoll~ solub11ity of mapneslum 1n titanium. 

" ' 

Experimentfll work on the Tl-l-ig syste.m 113 complicated by , 

the faot that the bol1ing point of Mg is considerably belOw : 

-the melting point ot Ti. Consequently, the usual alloying 
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methode are 1mpraot1cal. Alloylng wae accomnllRhed in th16 

invest1gation by sheath-rol11ng compressed compactB.<S) 

The alloys were made f~om titanium ~pon~e and h1~h 

pur1ty ma~nealumo Chemical analysis of the anon~~ showed 

0.04% Mg D ·<.005% Al, <.OOl~ Cu, '005% FeR .022% Mn, <00025% Ni,) 

.007% SiD <.005~ Vg <.01% Zn. 

All heat treating wae conducted in a protectlve atmos-

phere by encapBulat1ng the specimens in fused Rilics ampul ca 

under a partial pressure of hellum. Equilibrlum was ac~lev d 

by holding the ' spec1menA at temperature for period9 of 24-1 20 

hours. The alloys were hot rolled D cold rolied and annealed 

prior to solution heat treatment. · 

Fl~ure 1 ahows the constitutional dla~rarn obtained fm~ 

the Ti-r~g system up to 1. 5% ti tanlum. Oxyp;~n waR known to 

be pre"!ent in the alloys: therefol'el' lt is necesf1ary to 

consider the alloys as terna.ry rather than b:tnary and the 

diagram should be viewed as a ' plot of a qection throu~h the 

titanium-magnesium oxy~en SYAte~. Other 1nve Bt1~atore(6) 

have shown that the add1 tion of' ·oxyp.en to t1 tan1.um stab1lize 

the alpha phase. The data presented in F1~ure 1 lndicatee 

that the addition or ' ma~nes1um to titanium tends t o stab1lize 

the beta 'OhaRS. Armour Re search Foundation (7) hal=! ShOloln 

that the addi tl on of maflnel!lium to zirconium l01fers the alpha. 
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transus and is classified aa a beta stabilizer in that 

Ma~neelum is soluble in solid titanium to the extent 

of at least 1.5% 1n both the alpha and beta phaaee. No 

1ntermstalllc compoundB or map:ne61um rich nhasee w'era 

observed either by IIp:ht microecopy or ;c··ray diffraction. 

HOlo1ever ~ this doe s not negate the P08Blb'-11 ty that ~uch 

phases exist at higher alloy concentrations. 
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