845 4% 456 ooE O Ok Vol. 45, No. 6
2018 4F 6 J CHINESE JOURNAL OF LASERS June, 2018

R DAL Si 4 AL HOEHS BEDTRY TCA SRR BT 52

U5 A PRI R L 95 % L BT V% 710049,
P S KA LB R TR KT 950 R D% 710049

WE 7 TC4 B AR PIMARR &0 St oK # A7 OGS B TR TS BIF 5T 1 N #4060 320 R S5O0 28 2R 5
SR TE WA 51 A BRI DT R A R RE P, SiRE 8 A A5 40 Ak R IR B AR A E R i 285.5 pm UM E
12.1 pm, 1A INERSE 3R B AT IR o 0 T8 B2 R AR B DUBU 1) b A 38 4 B AR e T W, BB B BT SR AR K
WL o £, H o B )2 AT H IR0 2 3R 800 A i iR Ak 9 .

KW BOCEAR WOLBE IR BRI TC4; HAR A

hESES TG146.2+3 XEkARIRED A doi: 10.3788/CJL201845.0602006

Silicon Refinement of TC4 Grains by Induction Heating Assisted
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Abstract The Si powders of different contents are added into the TC4 powders and the laser cladding deposition
experiment is conducted. The influence of induction heating on the microstructures of samples is investigated. The
results show that, as for the as-deposited samples without the introduction of induction heating, Si can effectively
refine the columnar crystals and thus their widths decrease from 285.5 pm to 12.1 pm. In contrast, after the introduction
of induction heating, the widths of the columnar crystals do not change, but part of the columnar crystals in the direction of
deposition are broken and thus the throughout growth does not form. In addition, the crystals consist of a large number of
a colony, and the irregular and dispersed silicide precipitations occur in a lamellar.
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Fig. 1 Schematic of induction heating assisted

laser cladding deposition system'?
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Table 1 Parameters of raw material powders

N Ny Preparati Particl
e L N
> WA\ mo - “ N S - metho size m
R G B A LRI AR R . BN bl e =
. . asma rotation . ) _
IO E U R 0 R FE RS mE 1 TC4 Spherical 45-100
electrode process
TN o BN NI AE R 25 kW H AT IR N I A AR Pneumatic
. § . 0 Si Irregular 30
J LR 1~20 kHz, i3 BE SE FL Y 400~1200 °C milling ¢
F2 WOLKBEIRLZSH
Table 2 Process parameters of laser cladding deposition
Scanning Powder ) Induction
Laser ) Overlapping Z increment / )
Sample speed / feeding rate / heating
power /w distance /mm mm
(mmes ) (gemin ') temperature /°C
As-deposited
210 8 2.5 0.25 0.08 0
state
Induction
210 8 2.5 0.25 0.08 900

heating state
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Fig. 2 Micrographs of TC4 alloys with different Si contents. (a) 0; (b) 0.5%; (¢) 1.0%; (d) 1.5%; (e) 2.0%; (f) 3.0%
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Fig. 4 Schematic of Si refining columnar crystals of titanium alloy. (a) Formation of 8 nuclei;

(b) Si induced constitutional supercooling; (c¢) eutectoid reaction; (d) silicide precipitated along grain boundary
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Fig. 5 SEM morphology and EDS analysis results of Fig. 6 Surface reticulation silicide of TC4 alloy
TC4 alloy with Si content of 1.0% with Si content of 3.0%
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Fig. 7 Micromorphologies of TC4 alloys with different Si contens by induction heating assisted laser cladding deposition.
(a) 05 (b) 0.5%; () 1.0%; (d) 1.5%; (e) 2.0%
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