5517 555 121 FEEEEREFIR 2007 4F 12
Vol.17 No.12 The Chinese Journal of Nonferrous Metals Dec. 2007

XEHmS: 1004-0609(2007)12-1973-08

Ti-6Al-4V S & BT R P RIALE T KT R

ﬂi&% 17 T #'%éla ‘g’%% 17 /f%él};;ﬁ27 ?‘5;&2

(1. AR MBS HEBE, JLH 110004;
2. bRt HIE TR T, dbat 100024)

B OE. 920°C. NASHAN IX10° A 2X 1074 s I, SEARFEBIG GRS (2.64 6.5 F116.2 um)f) Ti-6A1-4V &
AT BRI AR . RADG B BN BN SIS A REW], IR SR RT (R AN R X
FER YR AR T (W AL G AR R AR TE LA A S T o RS T b SR B AL, AR TS R Aok KO R I PR A
TENLEERFAEZ —; BEERTERE IR, RARE R I fR K K B, I HIE KT A KR,
T4 R RH2.6 B 6.5 pm), A HZ ) B 0 SR B IR TR R TR T RO A (16,2 pm),
FEHIRAR TEALIZ fb S 3 5 A WAL B RIVE R o Bl SR RO (R340, BAE SR 3 o AR T8 Oy g Wi e
1] LA g A IS B 0 32

KHEIA: Ti-6Al-4V Géx; EWIERIE; dR ST sk AT

HRESZES: TG 146.2 CHERFRIRTLD: A

Microstructural evolution during superplastic deformation of
Ti-6Al-4V alloy
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Abstract: Superplastic tensile tests were carried out for Ti-6Al-4V alloy using different initial grain sizes (2.6, 6.5 and
16.2 pum) at 920 °C with an initial strain rate of 1 X107 and 2X10™* s'. To get an insight into the effect of grain size on
microstructural evolution and superplastic deformation mechanisms, the microstructures of deformed alloy were
investigated by using an optical microscope and transmission electron microscope. The results indicate that there is
dramatic difference in the superplastic deformation mode of fine and coarse grained Ti-6Al-4V alloys. Grain growth is
clearly observed, and strain inducing grain growth is one of the important microstructural characteristics during
superplastic deformation. Moreover, grain growth induced by strain becomes dramatic with the increase of deformation,
which is obviously larger than the static growth. For fine grained material, boundary sliding accommodated by
dislocation motion is the main deformation mechanisms. For coarse grained material, superplastic deformation is
accommodated by the mixture of grain boundary sliding and intragranular dislocation motions. It indicates a transition
from boundary sliding to matrix deformation with the coarsening of grains.
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Fig.1 Microstructures of specimens annealed for different times: (a) 1 h(specimen 1, 2.6 um); (b) 12 h(specimen 2, 6.5 pm; (c) 48

h(specimen 3, 16.2 um)



17 A 12

BICHE, S Ti-6Al-4V A G EIPIEAE PR SN A AR TEHLE] 1975

B2 1582 SRR B M4

Fig.2 Microstructures of specimens 1 and 2 after superplastic deformation(920 C, 1X107°s™): (a) Specimen 1, e&=40%; (b)
Specimen 1, e=140%; (c) Specimen 2, e=80%; (d) Specimen 2, e=156%
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Fig.3 Experimental and calculated values of total grain growth, and calculated static grain growth during superplastic

deformation(920°C, 1X107s™"): (a) Specimen 1; (b) Specimen 2
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Fig.4 TEM images of deformed specimen 1(920 “C, 1X107°s™): (a), (b), (c), (d) &=40%
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Fig.5 TEM images of deformed specimen 2(920 “C, 1X1072s™): (a) &=42%; (b) ¢=156%
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Fig.6 TEM images of deformed specimen 3(920 “C, 1X107°s™): (a), (b), (c) &=140%
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Fig.7 TEM images of deformed specimen 1(920 “C, 2X107*s™): (a), (b) e=90%

B8 3 SilHAufiE TEM %

Fig.8 TEM images of deformed specimen 3(920 'C, 2X107*s,
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