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Fig.1 SEM micrographs of microstructures of hot-rolled TA15

titanium alloy
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Fig.2 Photograph of the surface state of laser-remelted
TA1S5 titanium alloy

SEWOC TSR

K KA LR DI 7 ik B I T 4 AR R
Fl HE:HNO3:H,0=1:6:7 J& M4k 27 Ji i £ AR 36 . R
H Olympus BX51M B2 G A0 WA (OM) ML4E3L
WAL, H RigakuD/max2200 FE%%: B X 52647 5
X (XRD, CuKa) Ff454 Noran Vantage DSI fE 11X
IIMTAHZE R . 18 SISC-TAS V8.0 4xAH B850 & 4t
N T s DX AR R ST

2 FREIVHE

TA1S BKA 4 aURE O T 05 DX 3R TR 28402 6 ok
(I B B, (665 S Al B Ass T B v B 45 2
WLEERN L “ PRIMBEN " B ki 2. Bl 3 52 TA15 %k
B AR 4 PPN RSO RE R N X R TR
WL A o v 0L, FEE X SR T4 30 e kL
KIS B iR 4R, 26 K ok R SF 24 300 pm,
BN R RS ) 40 pmee 38 3 80/ 26 T 5 bR
] A B S, TALS BK A < 2 1 9 3 A 15 21 TR frg P e
B A N ZL, PO [ AN E AN 414k iR 41 2R I A
MR “REINE”. Kl 4 2 TALS SRE a3
JEHEIERM BT 5 MG X AR AL B k412! OM
WO o B Ze (U B 2 G 21 e i REOR S5l B R X 3
& TALS KA SWOLTEIEIX, B A4 A i K7 RIR

--

c d
250 pm

K3 TALS B @ WOG RS IX R R EUEE R B dok:
4141 oM M
Fig.3 OM micrographs of rapidly solidified coarse S grains on
free surfaces of laser-remelted TA15 titanium alloys
(laser scanning speed: (a) 150 mm/min, (b) 200 mm/min,

(¢) 300 mm/min and, (d) 600 mm/min

125 pm
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Fig.4 OM micrographs of f grains between remelted zone and
heat affected zone on top free surface of laser-remelted

TA1S5 titanium alloys (laser scanning speed: 250 mm/min)
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Fig.5 Average f grain size of laser-remelting rapidly solidified

TA1S5 titanium alloy as a function of laser scanning speed
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Fig.6 OM micrographs of rapidly solidified coarse S grain on
transverse (a) and longitudinal sections (b), (c) of laser-
remelted TA15 titanium alloy (laser scanning speed:

150 mm/min)
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Fig.7 Schematic illustration of maximum temperature profile on
longitudinal section of TA15 titanium alloy during laser

surface remelting process
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Fig.8 Schematic illustration of melt-pool formation and
grain-coarsening in HAZ beneath the melt-pool (a) and
rapid solidification of the pool by epitaxial growth
from coarse S grain during laser surface remelting TA15

titanium alloy (b)
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Abnormal Grain Coarsening of Laser Surface Remelting Rapidly
Solidified TA15 Titanium Alloy

Liu Bin, Fang Yanli, Li An, Zhang Shuquan, Wang Huaming
(Beihang University, Beijing 100083, China)

Abstract: Rapidly solidified microstructure of a laser surface remelted TA15 titanium alloy as a function of laser scanning speed and
solidification cooling rate was investigated. Abnormal coarsening of /£ grains in the rapidly solidified remelted zone was readily observed
for the laser glazed TA15 titanium alloy irrespective of the rapid solidification cooling rate. The f grains in laser remelted zone of TA1S
titanium alloy were abnormally coarsened and their sizes were up to 10 to 20 times larger than that of the « grains or 32 to 62 times larger
than that of the S grains in the original material. The rapid solidification and grain growth of molten bath of laser surface remelting TA15
titanium alloy was a process of directly epitaxial growth of the S grains of the unmelted substrate at the contact of the melt-pool bottom.
The rapidly solidified S grain size in the laser remelted zone was determined by the S grain size of unmelted base metal at the bottom of
molten bath. During laser heating and molten bath forming in the surface of the TA1S5 titanium alloy, S grains of the unmelted base metal
at the top of heat-affected zone nucleated, grew in an extremely short time owing to the extremely high temperature. Solid-state abnormal
coarsening of S grains on the unmelted base metal at the bottom of molten bath resulted in the abnormal coarsening of rapidly
solidification structure in laser remelted zone of the TA15 titanium alloy.

Key words: laser surface remelting; rapidly solidified; TA1S5 titanium alloy; £ grains abnormal coarsening

Biography: Liu Bin, Master, Laboratory of Laser Materials Processing and Manufacturing, Beihang University, Beijing 100083, P. R.
China, Tel/Fax: 0086-10-82339697, E-mail: wanghm@buaa.edu.cn



