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Ultra-fine Equiaxed Grain Refinement of Titanium Alloys Resulting from Processing
of Hydrogenation, Hot Working, Heat Treatment and Dehydrogenation

RIS A

Hirofumi YOSHIMURA Kin'ichi KIMURA

1w

EIN

—a%(2) 1\* HE Z *(3)
Masayuki HAYASHI

A, KEER - AL kB 5 2 oSS OBBOSHE(L L hENEREOM I DV CERL b
DTH2, ZOEETRESE, ROLIBMEICL > THASKZ=E205 4 7OEABARKERET &
B2, Thibb, LEECK AT & 2 ORBREE~OEEEELOEA, (2) 8 EBET 2FIH
L 7 AEES T OB T IC & 3 IEM 2 VBBROTE, 3) 4L D ORFIC & 28 k= 7 >0 A MEDERE %
DR~ D EBE i D H— BB O, Th boa+f B Ti-6A1-4V F&IE) - (DR UG -2 -(DLEETTS
ik o TIRMEEERE S NS, Bl EKEE0. 2% B s, NEEE, wHS U  BFRIE L THiKRL
W5k, REEL ¢ MOBMEBSES N, §OERME, EFEE BN BEESESN D,

Abstract

This paper describes the equiaxed grain refinement and the improvement of mechanical properties
of titanium alloys by hydrogenation and dehydrogenation.This refinement the control of three differ-
ent types of dislocation structures introduced by the following treatments: (1) the precipitation of
hydrides and the introduction of high-density dislocations into the interior and surrounding region of
hydrides by aging, (2) the lowering of the £ transus temperature so that the hot-working tempera-
ture can be decreased enough to retain the dislocation cell structure, and (3) the formation of
acicular martensites and the uniform distribution of dislocations with high density in martensites by
cooling from the 8 phase region.The ultra-fine grain refinement of e+ type Ti-6Al-4V alloy can
be achieved by combining the treatments (3) and (1) or (3), (2) and (1).For example, ultra-fine
grains of about 1 um in diameter which exhibit high strength, high fatigue strength and excellent
super-plastic behavior can be obtained by 0.2% hydrogenation, hot rolling, quenching or aging and

dehydrogenation.
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