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[ABSTRACT] When the titanium alloy compressor blade of the aircraft engine works, due to the long period of high-
strength service and foreign body damage, the blade will deform, dent, wear, crack and even break. Laser cladding
technology has become one of the important methods of blade repair due to its small heat affected zone, good deposition
performance, high forming accuracy and high degree of automation. The geometric characteristics of the melt pool are the
key factors affecting the quality of the cladding, so this paper proposes an identification measurement algorithm based on
image processing for the real-time monitoring of the melt pool. First of all, the ROI region is extracted by the image mask,
and then the gamma transform is performed on ROI region, the threshold bination is valued to realize the segmentation
of the melt pool area, the contour area feature is calculated for denoising, and finally the 44BB enveloping box is used to

extract the geometric characteristics of the molten pool, which realizes the real-time monitoring of the length and width
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of the molten pool during the cladding process. Finally, through the multi-parameter orthogonal experiment, the average

recognition error of the verification algorithm is 0.24 mm.

Keywords: TC17 titanium alloy; Laser cladding; Molten pool monitoring; Image processing; Process parameters
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Fig.1 High power laser melting deposition platform
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Fig.2 Schematic diagram of laser cladding
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Fig.3 Different gamma parameter transform results and histograms
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Fig.7 Schematic diagram of molten pool size
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Fig.9 Melt pool length optimization

114 Wit hl&E B A - 20244655678 55 410]

2 B ISIE

PO 7 355 T R T T et 5 0 TR A B ARG
M T 2280 T b IX Sk A LT A ME LA S D S
J T A TR HB I IE L T TC17 k64 iy s JL AT W
BERERE RS TR T 2SI K s
BE BRI ZE

SIS 5 T AL A T S 280 1
BE LR BRI ARSCE A AR iR B
S M 2% 3 TP il Be 28, i T 3 x3x 3 411E
AR, Xt P S B ARG B HEA T I, I AT T
SR FE A N T8 B R A TR A B (R, A Sl
T H B UM E S S BRI e (B B3RS B A TR IE
WAL 10 FroR it 35 56 B mT DA 3 0o R A - ROGE
A TE 8 FE EA T 22 R D i BT Y {ELAS 31, ol o
HH R Tt B PR TR TR R A AN DRI M B I i A
o DRI AR SRR Je A v 52 BRE ) 88 A Ay st 4 3
T, IS B S 2] B4 T A St B s b B A
SRR

1 JER TRt St W BE e R R T 22 50F
() SO B i P i TR AR R (RS A T A 0 Sl b
T PO ARG VAR LR ), 4Lk T A
W] T2 B80T PRI 245 2 A b ST 35 58 13 R 7 1t
FEZE T 2 A b 3, 5 DA S B ) 45 2 B 98 A
PO

I3MTEE 4 v LR, 6 A 0 AR B s o DX R] DY 9
FETIR Ry M s it 5 3 A B ORGP R L
T MO A SRR F R R, BT R Sk
B B I AE A G, B R A OB T e S s b IO R R
B ANRRE B, B B T U T B RN B A
FEREAR . 58 b, WO TR AE 500 W, 1000 W, 1500 W

®3 KESH

Table 3 Experimental parameters

28 ZHUH
HWOLTI% /W 500 1000 1500
FHEEE / (mm- s ') 5 10 15
P / (g- min) 3.3 6.6 10

E10 fEit/LASHNEREE
Fig.10 Schematic diagram of measurement of molten pool

geometry parameters



11 At U4 EIR B A E

Fig.11 Screenshot of molten pool geometry feature recognition
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Table 4 Experimental results of molten pool geometric feature extraction
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