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Abstract: Laser cladding repairing technology can be used to repair damaged TC4 alloy components.
Compared with forged components, oxygen is more easily introduced during laser cladding, which res-
ults that cladding components have the problems of high oxygen content and low strength. In this study,
TC4-xY (x = 0, 0.1, 0.3, 0.5) prealloyed powder was prepared by plasma rotating electrode process
(PREP), then TC4 alloy components were laser cladding repaired with the powder. The results indicate
that the introduction of yttrium (Y) induces Y,O; dispersion evenly distributed on the powder, as the Y
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content increases, Micro Vickers hardness of the powder rises. In the TC4-xY cladding layers, the Mi-
cro Vickers hardness rises with the increase of Y content. However, because of the excessive precipita-

tion of brittle phase, the tensile property of the cladding layers shows a trend from rise to decline, then
the elongation just shows the reverse trend. The 1 058 MPa tensile property of the TC4-0.3Y cladding
layer is the most excellent, then its 7.2% elongation is the worst. The regulation of Y content is condu-

cive to improving the tensile strength of the cladding layer.

Key words: laser cladding repair technology, TC4 titanium alloy powder, plasma rotating electrode at-

omization powder production, rare earth element Y, oxide dispersion strengthening, grain refinement

0 5%

KB4, Fiplie TC4 A4, M T HEARRIE .
i JE L | A AR 2 e A R IR AR E R R, B
AT MUK B Ry G4 " 24 TC4
BRA G T & A 3R, 25 8 30 A 7= A A
BRA SN T AR, RBOCIE B H AT TR T
1B5, REME AR A= AR, SR An el f— 4 i 8
B TC4 BG4 THTERE, — B ENAMIFR E 1Y
g E S BR T LB TS BORHE RO
Wl TR RESL, S A T SRR Y ot
AR E—FhEERAES  f FEER ARLE TC4 3
R B TSR E B E R, B EN RS TC4 £ 4
Z R RIS KAE, O 2 h 28 5 R 8L
AL, PRI R B 25 P 78 22 5 SR b L 2 [T 11y
TR AR 2 M . SR BEAR M LAY TCA KA &8
AT LA 78 2 5 3R 2 R RS R R AL, 4%
AR T AL GRS, A 2 A e N 78 )2 B A8 B i v LA
ot AR A I R

G IBE (YY) —Fh A p9 G oo K, o] HAER
BUARTEA AL & 4 O ZH A AN st b 7 I MR BE Tl &
PR HEAEH, (Sl e S Ak A 4 hs A
SRHIUAR, AN T 3kE o b 2 s SR AL, 1 I AT
SREGRACAIRCRY . HATE 2 h sk & W
AAFVRER AR R BRI I ik v, AT 1
PR [ AR (B an R R ) 7 AR A TR A
(475 R 5 L NBRHIAR, DRk B [ 0T 7= A 43800 41 /)N
Y,0, Bk, Y,0, Al LIfHif3 TC4 & & HL S5 8%
Yk, X TN A OGS BT 1 TC4 &4 154k
REELATIRTH A 1a] . A, O B Rt T
PR I [ £, X RIREAT R T4/ N Y,05 Bk 2L
kAl A A mrERE. BIHATA IE, —EeRFoE R, K
Wi+ TR T AEG RS SN, KA S RER I
7o 3 B e R 22 ) ) R A SR R B,

i 1 0 Z B W ARERTE 1.0% LLF, @i I8 i A
f£¥) (REOs) B H IREGRAAE R, I 2B R4
(R AR IR BRI SRR e ah, Ry A & TR Y
BERE AR B A, AR A S A Ll T EIGA
T HR EL AR P o Tl SR 25 A T o 6 Y, T S
ThEkE R AL HIF S (PREP) JB T B O EALH AR,
AN FAL G S E AT Jr i, PREP I £ A # A
HA B 5) Gi— BRI /3 A L i BERTE B L 157 (03
SRR, A R T SRR B SOt
BE 2, Gao AT KW, BN Y,0; 7E TC4
VURUZH BN 70, SR, HiE Y,0, & &
(R, A 3R XA 4 S RN A P A 2
TRE#a . Weng A"V Y 51 A TNZMY £k
BaT, REEIAR Y 75 TNZMY )& 5 R 3
XIEULVE, B Ao B R AE e -1 A7 B 4 e
LR ATIA R, Y,05 BI5I AT 2, & & DL R A A
(R EAERS AN G w2 - MR GNP g i

SEH TR A PREP Ll 4 AN TH Y & &Ry
TC4 TE 4R, ZJF MRS SR TC4 &
SFMIATEOCIEEEE, THIEIN Y XA a6
A BB IS )2 IO LIS, i2E 1k
AEAYSZ X FHRER TC4 Bk A & MO E R
Ko T2 BA B A L o

1 RBAR %

1.1 BRI

T S B T R S A (K] 1()), il
YR A SRR ILER A SR .

TR R B4l R 99.99% 1Y) Ti 42 )@ ik
Al G ROk V 4 B0k . Y 4R Uk, e IROT R
B ol RSB, IR EATICRE . F2ZS A FER R
W KR 4 43 ) A TC4, TC4-0.1Y, TC4-0.3Y Al
TC4-0.5Y K& 448 (K 1(b) ), B2 AR AL
h 3, AR A S EE T TR AR TR AT,



- 66 - W gk Pl K

2023 A5G 44 5

YR B A B BE AT HLAROIN T, 0 s e A
TR R A R BRI A Sk, BB
160 mm, EAEK 29.2 mm, FIEHAERE Ra 4 1.6 um,

1 (a) FETIREBRENRZE; (b) KEEHIHE;
() KA SR, (1) KEEMK
Fig. 1 (a) Plasma rotating electrode atomization equip-
ment; (b) Titanium alloy ingots; (¢) Titanium alloy
bar stock; (d) Titanium alloy powder
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Fig.2 Schematic diagram of laser cladding equipment
components
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cess; (b) TC4 substrate; (c) Laser cladding topo-
graphy; (d) Illustration of the cladding process
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Fig. 6 SEM of the TC4-xY (x=0,0.1,0.3,0.5) surface topography
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Fig. 9 SEM of TC4-xY (x= 0,0.1,0.3,0.5) alloy cladding
layer
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