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Effect of Substructure Formed in Prior 8 Grain on Crack Initiation and
Propagation Toughness of Ti-6 Al-2 Sn-4 Zr-6 Mo Alloy

Mitsuo NIINOMI, Ikuhiro INAGAKI and Toshiro KOBAYASHI

Synopsis:

The instrumented Charpy impact test, static and dynamic fracture toughness tests were carried out on
Ti-6Al1-2Sn-4Zr-6Mo alloy in which the prior g grain size was variously changed by heat treatments. Then,
the effect of microstructure on the toughness was examined.

The elongation, crack initiation and propagation toughness increased with the slight decrease in strength
in the specimens with the increased prior £ grain size with prolonged solution treatment time in the g8 re-
gion. In particular, the crack propagation toughness increased remarkably. The colony size, width of grain
boundary @, width and spacing of widmanstitten ¢ also increased, but the subcolony spacing decreased with
the increase in the prior @ grain size.

The increase in the crack initiation toughness was mamly caused by the increase in the widmanstitten o
lath or lath spaing. The increase in the crack propagation toughness was caused by the deflection of the
crack pass, which was brought by the decrease in the intersubcolony spacing. The intersubcolony spacing
decreased with the increase in the number of & nucleation during diffusion-controlled ¢— g transformation;
such nucleation sites increased with the increase in the prior g grain size. In such situation, a nucleated in
the interior of the £ grain and it increased its number by the introduction of the working strain.

Key words: Ti-6Al-2Sn-4Zr-6Mo alloy; substructure; prior g grain size; intersubcolony spacing; colony
size; crack initiation toughness; crack propagation toughness; grain boundary ¢; widmanstétten .
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(b) Standard V-notch Charpy specimen
(¢) Deep notch fatigue cracked specimen
(d) Compact tension specimen

Fig. 1. Geometries of specimens.
Table 1. Heat treatment conditions of specimens.
Specimen Solution treatment Aging treatment
A 1338KX 3.6 ks,FC 863 KX21.6 ks, AC
B 1338KX 86.4 ks, FC 863 KX21.6 ks, AC
C 1338 KX345.6 ks,FC 863 KX21.6 ks, AC
D 1338KX 3.6ks,AC 863 Kx21.6 ks, AC
E 1338 KX 3.6ks,WQ 863 KX21.6 ks, AC
F 1338KX 3.6ks,WQ 978 KX 21.6 ks, AC

FC : Furnace Cooling AC : Air Cooling WQ : Water Quenching
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Fig. 3. Effect of prior 3 grain size on mechani-
cal properties.
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Fig. 5. Relationship between prior 3 grain size
and width of grain boundary a, width of widman-
stiatten q, widmanstdtten « lath spacing, colony
size or intersubcolony spacing.

Table 2. Characteristic distances (lo * (Ji.), b *
(Tma®)) and microstructural factors of widmanstét-
ten @ structural spcimens.

Specimen (um) A B C
I}y (ho) 41.9 128 90.7
0™ (Tpat) 231 392 206
Widmanstitten ¢ lath spacing 0.68 0,84 0,87

Intersubcolony spacing 200 105 179
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