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Table 1 Chemical composition of titanium matrix alloy
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Al Sn Zr Nb Mo Si
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Fig.1 Optical microstructure of base metal

KK, FIH TRUMPF LASMA 1054 %43
ARk 52 A bR AT PR, R ) B TR
PEELA . BOLE R E AN 0.2 mm, A5 AR i K
4 1.06 mm ZELETE Nd:YAG B0 . E AN EEd i,
FH o G AR X SR AT A T AL R, Ok Th RN
1.5 kW, BEHE5EE N 1.2 m/min, BEEEN+2.2 mm.
1.3 St

WRIG, JREESk S MR R R RSB A S %,
FHH 0.5%vol HF /KR . JREEF0RER H 2R A
ZEISS % & 8 . JSM-6460 1 i HL B A
PHILIPS CM200 iZ 5 FEEEHEAT W88 . BEM AR 22
Sk =R R #E Zwick/Roell 2020 Y 7 g f i 56
L EMAR, Pf#EE N 1 mm/min, RSN 20

mm>3.2 mm>2.0 mm.

2 HEREVIR

2.1 JREELELN

BRI 5 G RO AR 142 Sk 1) B A D G BRI 2 B s
B2 0], SR SO I A 1R 5%, 2NV R
TR, 1548 LA Bk 75 (&1 2a) O 15 4 th IR 4% X (W2Z)
PEW X (HAZ) FIBEM X (BMD @, AHECT £
M, JREEIX A LU MR AR S TSR, H 24040 HL B
B, KRR WERGEER RGN AAE. 38
MMEERE, TR RIE IR R, WOBERESL
HAZ % 7R th A A (1) 21 2 RfAIE o SE 3 WZ I #4582 i (X

K2 SOk R sE

Fig.2 Microstructure of laser welded joint: (a) cross-section and

(b) white circle region in Fig.2a
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Fig.3 XRD patterns of BM and LBW joint
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Fig.4 SEM images of welded joints: (a) WZ, (b) WZ-HAZ 1, (¢) HAZ 1-HAZ 2, and (d) HAZ 2-BM
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Fig.5 TEM images of WZ: (a) o’ martensite, (b) TiB, and (c) La,03
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Fig.6 High magnification SEM images of WZ (a) and HAZ 1 (b) and EDS for rectangle areas of Fig.6a and Fig.6b (c)
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Fig. 7 Solidification of welded joint for TiB/Ti composites
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Microstructural Evolutions of In-situ TiB Whisker Reinforcement during Laser
Welding TiB/Ti Composites
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1)1 BEMHE: RO R SAERIOIR B AE P TiB i U 20 0 (K SO 45 #3822 <117 -

Abstract: In-situ synthesized titanium matrix composites (TMCs) reinforced with TiB whisker plus La,O3 particle were fabricated by the
laser beam welding (LBW) process with a Nd:YAG laser source. The evolution behavior of TiB was investigated during laser welding.
Optical microscope (OM), X-ray diffractometry (XRD) analysis, scanning electron microscopy (SEM) and Transmission electron
microscopy (TEM) were used to analyze the phase, distribution and morphology characteristics of TiB whisker reinforcements in the laser
weld seam, and the interface between TiB whiskers (or La,Os particles) and titanium matrix was also discussed. Results show that TiB
remains in the weld, and no harmful substances are found. TiB is significantly refined and redistribute at g grain boundaries, a novel
network structure forms in the fusion zone and the heat-affected zone near the fusion zone. Relatively, only some TiB whiskers in the
heat-affected zone far away from the fusion zone change their sizes through intensified diffusion of boron, and TiB near the base metal
exhibits no changes but similar morphological features with that in the base metal. Further TEM examination proves that interfaces
between the reinforcements and the titanium matrix are very clean, and TiB maintains good bonding relationship with the matrix. No any
interfacial reaction is observed, and it explains that interfacial microstructures between the reinforcements and the matrix are very stable
during welding.
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