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Microstructure evolution of high Nb containing TizAl based
alloy electron beam welding joints
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Abstract: Microstructure evolution characterization of high Nb containing TizAFbased intermetallic compound with elec
tron beam welds was studied by means of OM, SEM, XRD, TEM and microhardness analysis. T he results indicate that
the microstructure of weld metal made with electron beam under the welding conditions employed is predominantly
metastable B(B,). The crystallizing morphology of fusion zone is cellular structure with stratified segregation. There ex-
ists grain coarsening in HAZ for insufficient polygonization. Both FZ and HAZ have higher microhardness than the base

metal has, and microhardness in fusion centre zone is the lowest.
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Table 1 Chemical composition of Ti3AFNb

(mass fraction, %)

Nb Al Fe Mo Si Cr Cu Mn Ti

27.10 9.84 0.08 0.07 0.07 0.09 0.03 0.02 Bal
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Fig. 1 OM microstructure of TisAFNb base metal
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Fig.2 OM microstructure of EB welding joint
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Fig. 3 FZ cellular and dendritic crystallizing

micrography in fusion zone
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Fig. 4 Stratified segregation in fusion zone

FiR), XEE53 52 BT 45 a0 R s e & i A
FFA BRI AN A AP AL DA KA 22 A3 4 A AN Y50 B
RG], F e 5 A N, 7RSS TR R IR &R
O W, FNEERET —SHER
JT o 4V HVE FE AR BRINE, T R U B R A A
“BISp giC g, ARG T ¥ BN 2k s % 1Y
iz .

HZ A, #Acgmm X & B 8RR E 8 &R
1k, AR K HBARAS I . #hs e [X 42 i 4
T A I 3 AR FAGR I X ) e v e P ) AN [ ] 43 A
POLNI X ( FarHAZ) FEE WX (NearHAZ) | 3t
P X2 8 B R N PR BE N T B R AR AU
5 RS BEAF 2H 21 f i AR AR AN R il 2 TR PR DX 38l T
A% M XA S e N R B R T B AR T %
HERZ BRI . AT S, TGP X H 5
K, X2 B TR R v A e X R e T
BRI, GoHR R — BAH, BT AR
KRHHE A EER o M) RTFHEK, MK
HIBE 7 BEAR, BRI i X b KB R . AR, PRIX
P2 AR A RSy, HERgEE, 2k
FEBAR( W 5 FiR) b TiE— B WG &R
Bk gl W AT b = e I, SR H T EREF EPMA
X PR G L X AT T s oA E i, Wl 6
Jios . 855K, K BRoT R A BN A, e
FERFE X (HAZ) B & 4 . Baeslack 287 #E0F 5%
HLT AR 21, 5% Nb 1) Ti Al FE5 <5 HAZ 4141
FRAE It R B A R, TR BAHAR E o &
e )& LT e TR IS AR ap — B 748 ki I
AR BOLE], HR2E KRBT HEE, &
RERfSE . AT REHZ FUI AR MLEIR TE BT X, A7 AE
AL N AT RE,  RIRI4R % A2 B B U1 A2 HL
H T2, BEJE Ak iR KA R HO L

K5 W7 HRMREE: Ti;AENDb HAZ BALIES
Fig. 5 HAZ microstructures of

TizAFND electron beam welding
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Fig.6 Ti, Al, Nb elements distribution
between FZ and HAZ
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Fig. 7 XRD spectrum of weld metal
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Fig.8 Bright-field TEM image and

electron diffraction pattern of B, phase
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Fig. 9 Pseudobinary diagram of
TizAl+ Nb system
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joint zone
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