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Abstract The relationship between microstructures and tensile properties depending on various solution
treatment temperature and cooling rate of Ti-6Al-4V alloy have been investigated. The complex and
random edge shaped « phases were formed after the 1st solution treatment at £ region and the 2nd
solution treatment at 900°C, which was followed by furnace cooled. When the specimen was subjected to
the 2nd solution treated at 950°C, and furnace cooled, a phase changed its morphology to equiaxed
structure. The aspect ratio showing the appreciation basis of microstructual refinement decreases with
the temperature of 1st and 2nd solution treatment. The slightly decrease in strength were observed in
the Widmanstitten structures than in the bimodal structures. Also, ductility of the Widmanstitten
structures was considerable lower than that of bimodal structures. The tensile-fractured surface of the
Widmanstitten structures appears to be quasi—cleavage and dimple fracture, while that of the bimodal
structures was the type of ductile fracture. The tensile fracture surface of the bimodal structures can
easily be separated into cental crack areas lying generally perpendicular to the tensile axis and shear lip

areas lying at angles of high shear(around 45 deg.) to the tensile axis.
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Table 1. Chemical composition ot Ti-6Al-4V alloy(wt.% ).

Alloy Al V | Fe | ¢ | N | 0 H | T |0
IMI318 | 631 | 406 | 0205 ] 0005 | 0013 | 019 | 0007 | Bal. | 995%4
T T c+AAFANA 55 a3 HA ae] w4
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Fig. 2. Optical micrographs od double solution Fig. 3. Optical micrographs od double solution

treated Ti-6Al-4V alloy. treated Ti-6Al-4V alloy.
(a) 1050°C/1hr/AC—900°C/1hr/WQ (a) 1050°C/1hr/AC—950°C/1hr/WQ
(b) 1050°C /1hr/AC—900°C/1hr/AC (b) 1050°C /1hr/AC—950C /1hr/AC
(¢) 1050°C /1hr/AC—900°C /1hr/FC (¢) 1050°C /1hr/AC—>950°C /1hr/FC
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Fig. 4. SEM and optical microsturctures of double solution treated Ti-6A1-4V alloy.

(a) 1050°C/1hr/AC—>900°C/1hr/WQ
(b) 1050°C/1hr/AC—900°C /1hr/FC
(c), (d) 1050°C/1hr/AC—950°C /1hr/FC
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Fig. 5. SEM microstructures of double solution treated Ti-6Al-4V alloy in «+ g region.

(a) 975°C/1hr/WQ—900°C /1hr/WQ
(¢) 925°C/1hr/WQ—900C /1hr/WQ

(b) 950°C /1hr/WQ—900°C/1hr/WQ
(d) 950°C/1hr/WQ—800°C /1hr/WQ
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Table 2. Same parameters of structures with

double solution treatment conditions.

Designa- Solution treatment V(%) D(m)
tion st 2nd (equiaxed a)(equiaxed @)
D, {975C/1hr{900°C/1hr 95 | 68
D. [950°C/1hr(900°C/1hr 14 75
Ds L925"C/1hr 900°C/1hr 42 8.2

D, [950°C/1hr[800°C/thr| 12 7.8

* Solution treatment in all instances : W.Q. All
aging treated at 540°C for 4hrs.
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Fig. 6. The effect of double solution treatment on the length and thickness distribution of the alpha phase.
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Fig. 12. SEM micrographs of tensile fracture surfaces having typical widmanstztten structures.

(a) 1050°C/1hr/WQ—950°C/1hr/WQ
(c) 1050°C/1hr/WQ—950°C/1hr/AC
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Fig. 14. SEM micrographs of tensile fracture surfaces having bimodal structures(outer regions of fracture

surface).

(a) 975°C/1hr/WQ—900°C /1hr/WQ (b) 950°C /1hr/WQ—900°C/1hr/WQ
(c) 925°C/1hr/WQ—900°C/1hr/WQ (d) 950°C /1hr/WQ->800°C /1hr/WQ
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