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Abstract

The Ti-6Al-4V alloys were prepared by recycling of dental Ti pure scraps using vacuum arc melting process, and their
physical properties were evaluated the Ti-6Al-4V alloys with different oxygen concentrations. For the preparation of Ti-6Al-4V
alloys, Ti pure scraps used for dental implant were utilized as a raw material, and their different oxygen concentrations were
ranged from Gl to G4 grade in ASTM standards. It was confirmed that the weight loss of Al in the composition of Ti-6Al-4V
alloy could be controlled under the Ar pressure of 875 torr during the melting of alloy. The oxygen concentrations of the Ti-
6Al-4V alloys were ranged from 1170 to 3340 ppm. The vickers hardness change of the Ti-6Al-4V alloys showed a similar
behavior with that of pure Ti. As a result, we confirmed a possibility of preparation of Ti-6Al-4V alloy by recycling of dental
Ti scraps using vacuum arc melting process in this study.
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Table 1. Chemical composition of commercial Ti-6Al-4V
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g. 2. (a) Photograph of the Ti rod scrap and (b) oxygen
and nitrogen changes in the Ti rod scrap.
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Fig. 3. Weight changes of the Ti-6Al-4V alloy as a function
of melting time and Ar pressure in the chamber.
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Fig. 4. (a) Vickers hardness and (b) variation of Vickers
hardness of the Ti-6Al-4V alloys as a function of
oxygen concentration.
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Table 2. Oxygen and nitrogen analyses of the pure Ti and the Ti-6Al-4V alloys

Oxygen(ppm) Nitrogen(ppm)
Specimens
Pure Ti Al \Y Ti-6A1-4V Ti-6Al-4V

No.1 Gl Ti+6Al+4V 1290 14 278 1170 33.0
No.2 G2 Ti+6Al+4V 1830 14 278 1690 39.5
No.3 G3 Ti+6Al+4V 2810 14 278 2530 31.9
No.4 G4 Ti+6Al+4V 3740 14 278 3340 31.6

Reference - - - 1180 345

AhEolEd A 21 A A 13, 2012



SEfl -

4t
5

=]

A2ehee] BAE 19 4(b)°ﬂ HER AT
A H5o] Ti-6Al-4V FhFollr Akaglako)
2 Ax 9A Z7HHS 4 AT AdFE 509
Aol o3l = ElelelgollA] AtAgHEFe] 6000 ppm
T L Aaggs) AAtold] @A #A7E dkar
HIE vf ik Aot i, Zd B3 Eolelge]
1A Aol A FFE WA AAZ Sibum'*9]
AFAAM T Elolels Y3 Ul dart AEZF7te] mlx]
Feo] Atrwris Ak ByE vf ok 2y
| dest ZAAH F98 eolelaolr dAa %‘%kf
pmOE HAhE FA|E7] o] &

tefoll wlsf A3 A <
o PIXe FERIAAA BA 515 E} a
-4V ELI N3 22+ Ti-6Al-
W3S dotry] fla AT
. Z7Zte] AJAELS 48 Ti-6Al-4V ELI
AHF v E hep ATFRE ZHe o o] YE
wom | akaglake] Zrlo) Wl AHEl= dojuix] &
2& ¢ F vk AN, Ti-6AlM4V Fae] Ak
SE7F 7R et #EE 9359 AErt ga
she Zdee] #AESEH, olAL AT Ti-6Al4V

23 4(byel
S7etel w

¢

i

L
.

o
o
o

fuom <y
NP
o
o B
o,
e
N
Jatsd

b
e

o>
OE o
m

0]

o
Wi
rr

i-6A
%4

F[l‘

SHE ol AYd 942 7eHo 2N AYAR}) Alo)
o A1 el Slak AR sl Slelaitka B
e}

= Aol AL = ElelebE 23] A28

Slob] 71 & BA7H S aRs) oo %

=Rty

£ B9l HaslslaA Adg MEY Yo Lzt
e @ % 9T B8 AE 2 Holehy 23
ger £z g &
No.4(0:3340ppm) 5 -JdL = % 3
A o ~ }L
~
;: No.3(0:2530ppm) N N i‘
2
2
@ No.2(0:1690ppm)
o_‘-:- [ e A o
0.1(0:1170ppm)
A—AM
' ' '7‘L-_'—o—~
20 30 40 50 60 70 80
2 Theta

Fig. 5. XRD patterns of the Ti-6Al-4V alloys with different
oxygen concentrations.
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