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THE MECHANICAL PROPERTIES OF PALLADIUM 20  

AT. % SILICON ALLOY QUENCHED FROM THE LIQUID STA TE 

by 

T. Masumoto and R. Maddin 

We have examined the elastic and plastic behavior of a noncrystalline 

palladium 20  atomic percent silicon alloy and the change s that occur in 

the s e  p rope rties on c rystallization during and after heating at various 

tempe ratures.  The m.echanical prope rtie s ,  such as yield and fracture 

strength, Young 's m odulus and elongation, of the noncrystalline and the 

metastable and s table c rys talline phas e s  were inve stigated using filaments 

of the alloy. The noncrystalllne specimens were obtained by means of a 

newly developed filamentary casting apparatus yielding filaments between 

15 and 50 microns in thickne s s  and between O. 15 and O. 5 mm. in width. 

The proce ss of transformation to the crystalline s tate was examined using 

electrical resis tivity, x-ray and electron diffraction, electron micros c opy 

and m.echanical prope rtie s .  The me chanical te sts were performed over a 

temperature region between - 1 95 °c and 5 0 0°c and through a range of s train 

rate s from o. 03 to o. 005 per min. The noncrystalline s tructure was s table 

below 3 0 D°C; on heating at a temperature of 3 00°C or above, it changed into 

metastable s tructure s ;  first, to a fac e - cente red cubic structure with a 

lattice c ons tant of about 4. 0 Jl, then to an orde red face -cente red cubic 

s tructure with a lattice constant equal to 1 5 .  5 Jl and finally into its stable 

orthorhombic s tructure, i. e. , Pd3Si. The proc e s s  of crys tallization 

(the phase transfo rmati on) was examine d in a hot s tage in the ele ctron 

ntlc roscope. 
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The noncrysta.lllne phase shows a brittle behavior with relatively 

high strength of about 1.Zx 1 0.S psi yield strength. i x 1 o5 psi fracture 
6 s trength and with about 1 0  x 1 0  psi Young•s modulus but 0. 1 %  elongation. 

As crystallization proceeded, its strength properties were lower but its 

Young •s modulus increased. The. temperature .dependence. of the mechanical 

properties was als o  measured for both. the noncrystalline and the crystallhi.e 

phases,  in th� temperature regions - 195°C and soo0t. 'the mechanical 

properties that occurred during the change from the b.oncrysta.lline phase 

through the crystalllz11tion process  were inve stigated up to soo0c. These  

results are cllscuss ed in part in terms of the behavior of glas ses.  




