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Effect of Atomization Conditions on Solidification of Ti-6Al1-4V Alloy Droplets on Rotating Disk
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: In powder making process such as EBRD(Electron Beam Rotating Process), it is important to solve a problem that some

of the molten metal droplets partially solidify and remain on the rotating disk before disintegration.

The solidification phenomena of Ti-6A1-4V alloy droplets on the rotating disk, and the effect of various factors on
the solidified amount were experimentally studied.

The results obtained were as follows.
(1) Molten metal droplets partially solidified on the rotating disk, and the solidified shell on the disk is necessary for
better atomization.
(2) Inthe case of a water-cooled copper disk, the heat flux qq to the disk is 28.6 cal/cm?sec and the solidified amount,
7(%) is expressed as

7(%)=—(C, ATW—qqA+qe)/ AHW), (C, ; specific heat, AT ; super heat, W ; rate of melt supply, A ; disk surface
area, Qe ; heat input from' external heat source, AH ; latent heat)
Heat input on the disk reduces the solidified amount. For example, 5kW is necessary for preventing the solidification
at the melt supply of 3kg/min and the disk diameter of 80mm.
(3) In the case of disk made of heat insulating material such as graphite or Ti-6Al-4V alloy, it is difficult to maintain
the continuous atomization because of the lack of deformation strength of rotating disk or disk holder.
metal powder ; Ti-6Al-4V alloy ; rotating disk ; centrifugal atomization ; solidification.
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Fig. 1. Schematic diagram of experimental appara-
tus.

Table 1. Major specifications of experimental app-
aratus and major experimental conditions.

Melting current MAX. 3500A
Electrode dia. 80mm
Atmosphere He ; 4X10°*Pa

Water cooled Cu,
Graphite, Ti 6-4
25000RPM

Disk material
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Fig. 2. gptf{ematic diagram of water cooled copper
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Fig. 3. Shapes of rotating disk.
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Fig. 6. Effect of melting speed W and metal super-
heat AT on solidified shell thickness, in the
steady state.

Table 2. Thermal properties used in the calcula-
tion.

Specific heat; Latent heat; Thermal conductivity;

Co(KJ/kg*K) AH(KJ/kg) A(Watt/m-k)
Ti 6-4 0.96 440 20
Cu — — 400
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Fig. 7. Relation between melting speed W and
solidified ratio #.
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Fig. 9. Shematic diagram of total heat balance on
the rotating disk.
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Fig. 10. Effects of melting speed W, superheat AT,
disk surface area A, heat flux to the disk gq
and heat flux from external heat source q,*
on the solidified ratio.
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