B8l 2

hoE W ot

2011 4¢ 2 /1 CHINESE JOURNAL OF LASERS

HOCRE B BEd B SE TS S g L
% F NEH IRE

(RigEF R YR L% BE . i 201306)

WE WO B G TR W IE BOL I BE B R sk 2 — . RATIE RO LIS U BUE B R Oy 57—
TE ) TR AE T X 457 BOAE 1 S0 e A A NI60, 3 5R FH O FL 4S5 Il X8 e 52 980 2% 10 T B P A i 7 P 7 22 1Y
SFE T REHE 5 2 R fF S AT IR BT T RO T R R S A T AR SO0 E S IR O R LR
FOLE B SMA R R . SRAT R TE B I A F T OG5 5 Bl O D 50 0 3 K H i A
Ko TEROGT AR K B SE (R POt D AR A8 21408 3 2 8 e 3 Dl /1 5 24 3800 2 2 08 3 sl i U B Ot oh
g OGRS B 47 1 B A BTG R s 5 5 b T 1. 7~2.5 oW/ em® [] ELIE 5l W B2 550/ I 98 38 )2 Jo
Yo o3 HT WIS O T AR TR (B » 458 S TR AL T AR AL A RE R 0 DR e RO SR R R
KRB WOLHOR R TR T SO0 L

hEHSES TN247; TN249 XEAFRIRES A doi: 10.3788/CJL201138.0203006

Monitoring Plasma Light in Laser Cladding and Melting

Hong Lei Hu Zhaowei Ma Baoliang

(Logistics Engineering College . Shanghai Maritime University ., Shanghai 201306, China)

Abstract Laser cladding monitoring is one of the cladding layer quality controlling methods. In this paper. one of
the characteristic signal of plasma optical signal has been detected by phototube. TEM,, laser has been used in
experiments with two scans like powder present cladding. Powder use Ni60 and the base material is 457 steel. The
relationship between blue-violet light intensity and laser power scan velocity, as well as the relevance between quality
of layer and intensity have been discussed. The results indicate that while laser power grows, the intensity increases
just at a low rate, and the intensity decreases as scan velocity increases when the power is lower than a definite
value. But when the power is greater than the values, the intensity will rise as velocity increases. The quality of
layer is improved greatly when the intensity value rangs from 1.7 to 2.5 uW/cm® with a slight fluctuation. Analysis
shows that when the laser power threshold is breaken. the scanning speed increases and penetration shallows, and
energy for material vaporizing increases, so intensity of blue-violet light grows.
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Fig. 1 Light singnal acquisiton system diagram
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Table 1 Process parameters
Scanning Powder feeding
Number Power /W
speed /(mm/s) rate /(g/min)
1 800~3000 3 17.6
2 800~3000 4 17.6
3 800~3000 5 17.6
4 800~3000 7 17.6
5 800~3000 8 17.6
6 2000 2~13 17.6
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Fig. 2 Intenstiy at different powers and other parameters constant
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Fig. 3 Intensity of blue-violet light at power of
800 W while scanning speed is different
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Fig. 4 Intensity of blue-violet light at power of

1600 W while scanning speed is different
M 3~6 0 LA H . T 800 W 1 i i i
8 mm/s Xf N Y GRS 9k L AR XS 4 mm/s AL
N, THERBINE 1600 W LR . F19 % & % 8 mm/s
B A G S S R E R 4 mm/s WA 9% B I ok, fif
LA TS BRI B I L T
B AMEP, (1600 W) IS 47 5 o B A3 15 45

8
1. 4 mm/s
7 2. 5 mm/s
& 6 3. 6 mm/s
g 4. 8 mm/s
= b
&
E 4
B 3 “u‘\
é 5 s\‘\ ‘
1 ‘ \
. 4 -3 _2 |\
0 5 10 15

Time /s

K5 ZhE P=3000 W I, A [a) 1 4 B2 T
B
Fig. 5 Intensity of blue-violet light at power of

3000 W while scanning speed is different
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Fig. 6 Intensity of blue-violet light at power of

2000 W while scanning speed is different
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Table 2 Pool depth and width parameters at different powers
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Table 3 Material properties
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