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Microstructures and mechanical properties of laser deposition of

TA1S titanium alloy with ultrasonic treatment
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Abstract: In order to improve the mechanical property of laser deposition TA15 titanium alloy, the
harmonic response analysis of the ANSYS finite element dynamic analysis was adopted, amplitude
distribution and particle vibration of the bottom surface of the trapezoidal groove surface with ultrasound
were simulated, and the experiments were carried out to verify the simulation results. The comprehensive
mechanics performance of laser deposition layers with ultrasound was researched by experiment test. The
results show that, the points of the bottom surface of the trapezoidal groove with ultrasound presents
periodic motion characteristics, and the maximum amplitude is about 1.6 wm, which is in a good
agreement with simulation results. The laser deposition experiment with ultrasound was carried out, and
the results show that the hardness of deposition repair region increases, tensile strength of deposition
repair region rises by 3.2%, yield strength improves by 7.1%, and microstructures with ultrasonic field
are observed that the « lamellas become shorter.
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Fig.2 Amplitude distribution of the bottom surface of the

trapezoidal groove at different times
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Tab.1 Data of amplitude

Test frequency

No. Frequency/kHz /KHz Amplitude/m
Point 1 20 20 1.54x107°
Point 2 20 19.6 1.32x107°
Point 3 20 20.3 1.27x10°°

B R KRR 1.6 o, SEI A ) fie KR
W4 1.54 m , P25 H00E 2 18] FU BT, SR BT LK
P TN AR B AR R, Sy it — 2 S AR IR

2 LI

TERB R B ASEMR LR 1, ST BOBTURUE
5 TALS SR &S5, LI R G F 2 hEOLA Lok
PEAG N R G BHE TAE G IS MEARFRYE B oK
R GEVUHR ST AR, WLIE 5 W06 s R K g Dy ]
ik 5KkW [ CO, oL, SEEIHEOGYIEN 1700 W,
FEPEELAR 3 mm, RN 45%, AP SEI R
3 Ry i Al RS, SR T TR S L A, SRR,



3562

2L oh k5 ok TA2

% 44 %

PRAUE S & B (R E07E 0~50 ppm LAY, SE5G
SRR 2 s, B & AR E B TIS-3000 & fig
B s R R ATR 20 kHz, i B U1PR 600 W,
PRIE 6 wm,

Laser devicel

chamber
- Repaired
component

Three coodinate
.| working table

Ultrasonic &
horn

5 AR EME A S
Fig.5 Deposition repair experiment device with ultrasonic
R2HAMREEIZSH

Tab.2 Process parameters of laser deposition repair
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Fig.9 Micro-hardness distribution of laser deposition repairing samples
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