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Compatibility of deformation in fully lamellar microstructure of
y -TiAl alloy at ambient temperature

LI Zhen-xi, DUAN Rui, CAO Chun-xiao

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The compatibility of deformation in fully lamellar microstructure of Ti-47.5A1-2Cr-2Nb-0.2B alloy at room
temperature was studied. A geometric compatibility factor m was calculated by matrix operation to compare the
compatibility between two slip systems in two neighboring y lamellaec with 120°-rotational, true-twin and pseudo-twin
relationships. The experimental results show that the effective slip systems between two neighboring y lamellae can be
predicted by calculation of the m values. Among the three type y/y interfaces, the compatibility between 120°-rotational
ordered interface is the best, the deformation of 1/6(112] {111} twinning in one y lamella can transfer into another y
lamella by 1/2(110] {111} ordinary dislocation slip. For true-twin interface, 1/6(112] {111} twin can propagate into a
neighboring y lamella through 1/6 (112] {111} twinning.

Key words: TiAl alloy; fully lamellar microstructure; deformation compatibility; twin; dislocation; crystal orientation

yon WA TIAL 3R G K4 J2 410 AR SR AL

PRI T R 2 M LV E A A R —, AL

LU HL Ty ML T JZ AL ML, HA
SRR L S R AR R R R I, ek
BT RSP KRN TIAL & a4
G, R, A R AR SR M SO
P e 2o H T 4 TR A SV Al I Y
EET R A R IR TiAL &
ARG R L ply R ylan 1y 2 5 10T LA 2R

Ig¥s BHE: 2007-04-25; #&ITHHEA: 2007-10-12

VEBWR T 42 JZ LGN Fy J2 2 1] S AT 1) 25 KA 0]
AT RAT b RIS o

HT TiAl BE4 R ZH80h Ll £/ y
(LTO]R1(O1 1] A7 1) S Ao RSy, DURARAR B Ty
Jr 2 CALIL 7 1) Ay 4 4l g 607, £120°F1 £180°
AT A B B A B R L 120° Tk A7 s RN 24 i 7
ply FEHEP O X 3 Bl ) S R TR R A



204 T EA G R AR

2008 F2 H

(RAE TP LA R ) o INUT 288 i 55 PST
EIIRAS y |2 WA R P 2 ) 7% R P AR %
T AAEL MWL d TIAl & a2 ZHAER
AIEEAE NI ply SRR YRR, dErn
DUARRE 7y J2 2 (A 280 7% 2 R A A T

1 SRI&

TIF I P TR £ o SR FH VA B T Ja N g T A5 M
YRIEI) Ti-47.5A1-:2Cr-2Nb-0.2B &4 . A4 k4 1
200 C, 153 MPa, 4 h #EFRAEE, 235 E K
JEAE o AR X [EE AR B G SV, SR R R, M
JE AT 900 °C, 6 h, VIR T d 5 mmX 25 mm( T
VES M BB H ARFEHEAT T F i, Fr s
Hhy 5X107 s WM KR 65=1.0% MR FF 7
JEM—200CX & HT HUBE F AT W%, TEM 3Kl £
Fite e AT 1 BRT E B TR Al 7 1) F ek AE D)%
0.2 mm JEHE T, HUIEGE 2 0.05 mm, 1fij 5 R
filf X Yk 7V ) % VAR o DR+ 59% FH Y
+35%IF T WE+6%m SR, 76-30 C, 35 V AT il
%o

1

2 SRIER

WF5THH TiAl & 44 241283 S AR LI 1 BT
N, FWEHSRRCT Y EAR N 105 pm, BN R ok
WRIETI A —80 WA ZRAPER A E RS
WARLE ) o B MR AR AR 6=1.0% AR T 4 v
EA AR TE 5K 30T o B 2 BT b S fr A

BInma v 2440, N HETRITE B=(101),
1(1120),, > J7 R FHIPFAT TS F R, zF
BIJEEN 0.15 pme

Bl 1 Ti-47.5A1-2Cr-2Nb-0.2B &4 4 )7 )2 Al 24
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and SAD pattern of y,/y; lamellae (c)
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Fig.4 TEM image of deformation twins propagating across true-twin y/y interfaces
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Table 1 Geometric compatibility factors between possible slip systems in y, lamella and 1/6 [TIZ] (1T1) twinning in y; and y;

lamellae shown in Fig.3(a)

Slip system

Slip system

A m A m
b (hkl) b (hkl)
1/6[112] (T11) 0.0° 60.0° 0.50 1/6[112] (111 705" 804° 0.5
1/2[110] (111) 0.0° 30.0° 0.87 1/2[110] a1 70.5° 30.0° 0.28
[101] (111) 0.0° 90.0° 0.00 [101] atn 70.5°  547° 0.19
[011] (111) 0.0° 30.0° 0.87 [011] a1 70.5° 73.2° 0.10
1/6[112] (1171) 70.5° 80.4° 0.05 1/6[112] (111) 70.5° 33.6° 0.28
1/2[110] a1t 70.5° 73.2° 0.10 1/2[110] (111) 7050 73.2° 0.10
[101] 111) 70.5° 90.0° 0.00 [101] (111) 70.5° 54.7° 0.19
[or1] a11) 70.5° 73.2° 0.10 [011] (111) 70.5° 30.0° 0.28

*x2
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Table 2 Geometric compatibility factors between possible slip systems in y, lamella and 1/6[112] (111) twinning in y, lamella

shown in Fig.4(a)
Slip system Slip system
A m o A m
b (hkI) b (hkI)
1/6[112] a11) 39.00  39.0° 0.60 1/6[112] (111) 7050 70.5° 0.11
1/2[110] (111) 39.0° 90.0° 0.00 1/2[110] (111) 70.5° 90.0° 0.00
[101] a11) 39.00 477 0.52 [101] (111) 7050 73.2° 0.10
[011] a11) 39.00 477 0.52 [011] (111) 7050 73.2° 0.10
1/6[112] (111 56.3° 77.2° 0.12 1/6[112] (111) 56.3° 77.2° 0.12
1/2[110] atn 563  15.8° 0.54 1/2[110] (111) 56.3° 15.8° 0.54
[101] (111 56.3° 73.2° 0.16 [101] (111) 56.3° 47.7° 0.37
[011] (111 56.3°  47.7° 0.37 [011] (111) 56.3° 73.2° 0.16
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