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Improvement of Fatigue Properties in Ultrafine Grained Pure Ti
after ECAP(Equal Channel Angular Pressing)

Young-In Lee, Jin-Ho Park, Deok-Ho Choi, Myung-11 Choi and Ho-Kyung Kim

Key Words: Pure Ti(:4 EJElE), Equal Channel Angular Pressing(ECAP), Ultrafine Grained
Microstructures(Z2 1) Al 8 W) 4| Z2), Fatigue Notch Sensitivity(3] 2 =% Z+ =), Fatigue

Limit(¥] 23t X)

Abstract

Fatigue life and notch sensitivity of the ultrafine grained pure Ti produced by ECAP was investigated. The
ECAPed sample with the true strain of 460% showed near equiaxed grains with an average size of about 0.3 pm.
After ECAP, the ultimate tensile strength was increased by 60%, while the tensile ductility was decreased by 31%.
The ECAPed ultrafine grained pure Ti samples showed high notch sensitivity and significant improvement of high
cycle fatigue limit by a factor of 1.67. The ECAPed samples also show high notch sensitivity (Ks/ K, = 0.96). It
can be concluded that ECAP is the effective process for achieving high fatigue strength in Ti by increasing its

tensile strength through grain refinement
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Fig. 3 Fatigue specimen and dimension are in mm: (a)
Smooth round bar specimens (b) Notched round
bar specimen (K, =2.2)
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Table 1 Mechanical properties and grain size of pure Ti

Material Ours | Oys | Oe [Od/Ou| d | &
(Unit) MPa | MPa MPa | - pum | %
unECAPed | 418 | 248 | 210 | 0.52 1105 47.2

ECAPed 669 | 635 (350052 (03 |325
ECAPed[6] | 810 | 650 | 380047 |03 |15

ECAPed[10] | 1050 | 970 | 420|040 | 0.1 |8
5
wnECAPed: | 460 | 380 |238]0.52 (15 |26
Cold

Reduct[11]
WnECAPed: | 440 | 315 | 235053 | 9 |NA.
Annealed [12]
nECAPed: | 380 | 248 | 190 | 0.50 |32 |N.A.
Annealed [12]

WECAPed: | 377 | 190 | 178 [0.47 | 100 | NA.
Annealed [12]
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