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deposition of coaxially fed metallic powders under protective gas.

Thin wall samples from TA12 titanium alloy have been prepared on TA15 substrates by laser direct

— .

for depositing. The tensile strength at room temperature and under 550 ‘C for the as-deposited materials along the

The microstructure, phases and mechanical
scanning direction reaches the value for the annealed bar.
1 5

properties of the deposited materials were investigated. The results indicated that the deposited materials are fully
with different direction. And the size of the original 3-Ti grains increases a little with increasing the laser power used

dense, and metallurgically bonded with the substrate. The as-deposited TA12 titanium alloy tendes to be equiaxed
Key words

grains, within which is basketweave widmannstatten structure formed of many fine ¢ lamella and small amount of

laser technique; laser direct deposition; TA12 titanium alloy; microstructure
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Fig. 1 Dimensional drawing of the sample for

tensile testing
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Table 1 Results for laser direct depositing of TA12

titanium alloy

Laser power/ Scanning speed/ Layer height/

Sample No.

kW (mm/s) mm
1 1.0 3.0 0.41
2 1.0 5.0 0. 26
3 1.0 7.0 0.16
4 1.4 3.0 0. 45
5 1.4 5.0 0.32
6 1.4 7.0 0. 20
7 1.8 3.0 0.57
8 1.8 5.0 0. 36
9 1.8 7.0 0. 24
10 2.2 5.0 0. 44
11 2.2 7.0 0.29

B2 7E 1.4 kW SO A 3.0 mm/s M #HE T
HOCKELUTA TAL2 HEE (G 4P L
Fig. 2 Appearance of laser direct deposited TA12 thin

wall with laser power of 1. 4 kW and scanning

speed of 3.0 mm/s

Bl 3 R AR T8 S50 B UL R RE 1 P9 36
Y12 T ST 45 A1 B0, PR AL AU R A 7 R i
-z BRI CANE 2 FEao) R FRAL . 7E 1.0 kW B0k
DR K 3.0 mm/s FRFHEE M T EKMT0IRES
SRR SCE T RIAFHIR &S A UTRUM B B 4L 4t
AL 3 ], FEBRHEOEIIFE (N 1.0 kW) R, 42
EFAEEE N 5.0 mm/s A1 7.0 mm/) G F A H
SEA X0 B AR AS L YU 45 G 0k B B AN, BT DT AR A7 v e
FESNIVEF FARES 5 WSEAR BT . th & 3 W LA
FEARF T LR T ORI TA12 5k & 43



12 39 AR BOLBATI TA12 3k & &4 2L PERE 3217

BT ATE B R D RORE il IR H B T I DR
18 B2 7 T R e ke[ An B 3 () i 1 e S BROL
KLU TCA k4 4 i th SR HL AR R 2 81
X AT BB 49 1 A AN [R] S BOOT R AN T] 194 3t JEE A
JSENGE [ T AT O o AEAE A 41l B J L F) W BE I ] —
DUBZ AN [R] AL 9 P2 2 5 /0 o 4 0t TOURTS B A 1 14
XL FICEA R 3o DT RURE Rk B4 £ R ) 23 4L 065 il 5
B ,

Jaser-direct deposit;
AR %

TA15 substrate

LR DA S N 1B/ A A o T A €
P 3 (b P REMKHR & 2117 T AR F (8 2kl Xk
g B2 TURES XF R 2 A AU I R i 2, TA12
BB NI o BUBRA A I AL DURRBE [ 72 b 5B TE LSS
AR A BT kL BB A B—> o FHAZ B LA /1N
FrIZAR o Mo BEF SOL D A T o A L 38 T 5 o v 2
R R A B ARLAE R

‘, laser-direct deposited J] %
Al2

& < Wy

ubstrate SUITHN

P 3 A R) ' Tl 8 R i B B R WO IA AL DUAR TAL2 Bk 4 Wi RE I 1 IR AH AL () ~ (D TR R T B L () ~ (h) ],
(a),(e) 1.0 kW, 3.0 mm/s; (b), () 1.4 kW, 5.0 mm/s; (c), (g) 1.8 kW, 5.0 mm/s; (d), (h) 2.2 kW, 5.0 mm/s
Fig. 3 Cross-sectional microstructures [ (a) ~(d)] and the interface bonding [ (e) ~ (h)] of laser direct deposited thin walls with

laser power and scanning speed of (a), (e) 1.0 kW, 3.0 mm/s, (b), (f) 1.4 kW, 5.0 mm/s, (c¢), (g) 1.8 kW,
5.0 mm/s, (d), (h) 2.2 kW, 5.0 mm/s
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Fig. 4 Microstructures of laser direct deposited TA12 titanium alloy thin wall with laser power of 2. 0 kW and scanning

speed of 6.0 mm/s. (a) Optical metallography; (b) scanning electron microscopy
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Fig. 5 XRD spectrum of laser direct deposited TA12
titanium alloy with laser power of 2. 0 kW and

scanning speed of 6.0 mm/s
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Table 2 Mechanical properties of laser direct deposited TA12 titanium alloy with laser power of 2. 0 kW and

scanning speed of 6.0 mm/s

Tensile strength  Yield strength Elongation
Sample Test condition Remark
GL/MPH Uo.z/MPa 55/%
Laser direct Room temperature 1065 980 7.0 Tensile direction parallel
deposited 550 C 740 475 7.2 to the substrate
Room temperature =980 =900 =10 Data from standard
Annealed bar
550 C =610 — =12 of XLL/BS 5161-1995

& 6 hL{H W7 I ) SEM JE S
Fig. 6 SEM morphology of tensile fracture surface
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Fig. 1 Shematic setup of the all-fiber laser
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Fig. 2 Fiber laser output power versus pump power
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