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Effect of blue-violet light on quality of cladding surfaces

MA Bao-liang , HONG Lei
(Logistics Engineering College, Shanghai Maritime University, Shanghai 200135, China)

Abstract: In order to reveal the relationship between blue-violet light signal and the surface quality in cladding process, the
blue-violet light signal intensity was measured in real time with a UV-420 device. The blue-violet intensity was obtained at
different scanning speeds and laser power. Experimental and analytical results show that the surface quality is good when blue-
violet intensity is relatively stabled at 1. 7uW/cm’ ~ 2. 5uW/cm’. And the plasma is mainly cansed by the breakdown of

owder’ s vaporization. The blue-violet intensity can reflect the surface quality, and it can also provide parameters for closed-loo
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feedback control.

Key words: laser technique; blue-violet light intensity; plasma; quality of laser cladding surface

51

il

Mtk EdRPRRN IRENHREN L2, B
PELZSBERRM, 430 L L4 SR E R
AR R R SEREAR 5 B4 B L B B4R I
W] B S BREG , B DR0 J7 HE R HE R AR E R N R AR B
SE,MAEXSFEE S, FZRERMHETER, I
PASRE R O R SROCINR SeRER 5
eI ER A SRR R 2 A A AR B A LR
WA AR ARFERFR, RAEMNRT Bt B
B ZIRE ARG (E B AT F A AL L K
SO E NE S LER S B ZRNR R, A

EZE&TH- FETEAN RS HA
(09ZR1421300) ; L EE G113 % BYIN B (095647 ) ;_EigTh
HERPEHE QB E (102299) ; LT HEE S ¥ F
Be B H (150604 )

YEEE A DR (1983-) , B ML E, MFENE
WABBENR .

* FREL R A, E-mail. juhonglei@ yahoo. com

W5 H H7:2009-12- 18 ; e & e 5 H #H :2009- 12-29

BB _EARIEBOGE B I TR B GBI T e
faEt — B, M IERBOLAERE, HshEotEE
MWL R EEEERE Y,

B AT E A R O A B e R I B 5T, K
EZEPIEMBE B LB E LT B RAEFT
BRI, IR B X EMES SR EREZ RN X R,
A BI, ANDRES 4§ A 38 #5355 B #0043 o A eld RO 21 148
SRR RE™ . YU % AfEf CCD 575
IR S AL Tl K2 A9 CHEN %8 Ay TR BE
ESAB AL, LB T MM AT N SR I, %
IR Z I, TEROC R B R BB ot 30 A
FFeAE, I HAR T 8 AR R I I SO KT
FEl 24 400nm ~440nm'" , BOLH B TR RO SHR
FVER RN Bt A2, RNt S8 F IR E. 55
FHRIE UG FEREE 1R ZHHE , 10 & H 15 R iyt nk
R & A5 B Z R A A 2255

BT B A0 SEhr A W B R A A T
BRI R, A SO S BOB R S R R, R
AT EEFRE BT E LTl HEREH &
FTRHBNEENRES S REROREZRMNEER, X



$34% 6

TR T AT A S AT R R B R BT 833

WO KA B A SR P SR A M A BT 5T o
1 RBFEHGRFTE

FeikE 4578, R4 100mm x 50mm x 4mm,
R ARIEFE 60, BB ZRKEERER T PEERN
60mm, ¥R FHES, TEBREHN 12Pa,
FHEF P E N 18/ min, LI HE B & G =17. 6g/

5 22 EoR B I B A A UV-420 , i ip 7 i 2k
LB 1, mw B B 1E] A7 1s. 1T UV-420 %5 5 % B KA

relative response value
of wavelength/a.u

300 400 500
wavelength/nm

Fig.1 Spectral response curve of UV-420 detector
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Table 1  The relation hetween the hlne-violet light intensity and scanning

speed when P =2300W, G =0g/min

. 4 blue-violet light intensity/ ( pW « cm ~%)
scanning speed/(mm + s ')

max min relatively stable value

2 0.3 0.2 0.2
5 0.2 0.2 0.2
8 0.2 0.2 0.2
12 0.2 0.2 0.2
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Table 2 The relation between the blue-violet light intensity and scanning

speed when P =2300W,G =17. 6g/min

. n blue-violet light intensity/ ( nW + em ~2)
scanning speed/(mm -+ s7')

max min relatively stable value
2 1.9 0.8 1.0~1.3
4 3.0 0.3 1.7~2.2
5 3.8 0.7 1.8~2.2
6 5.9 0.9 2.3~2.6
8 9.6 2.8 3.0~4.2
10 16.5 5.6 6.0~7.0
12 18.4 7.9 unstable
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The relation between blue-violet light intensity and laser power

when v =4mm/s, G =17. 6g/min

blue-violet light intensity/( pW - cm~2)

laser power P/W

max min relatively stable value
800 1.1 0.4 0.5~0.8
1000 1.4 0.3 0.8~1.2
1200 2.7 0.5 1.7~2.2
1400 2.7 0.3 1.7~2.2
1600 2.9 1.3 1.6~2.0
1800 2.9 0.4 1.9~2.3
2000 3.5 1.0 2.4-~2.6
2200 2.8 0.3 1.8~2.2
2300 4.2 0.8 1.8~2.2
2400 3.5 0.7 1.9~2.5
2600 3.0 0.7 1.8~2.4
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Fig.2 Laser cladding sample, P =2300W v = 12mm/s, G =17. 6g/min
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Fig.3 Laser cladding sample,P =2300W,» =2mm/s, € =17. 6g/min
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Fig.4 Laser cladding sample, P =2300W,v =4mm/s, G =17. 6g/min

Fig.5 Laser cladding sample P =2300W,v =Smm/s, G =17. 6g/min
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Fig.6 Laser cladding sample,P =800W v =4mm/s, G =17. 6g/min
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Fig.7 Laser cladding sample,P =2200W,v =4mm/s, G =17. 6g/min

Fig. 8 Laser cladding sample, P =2400W, v =4mm/s, G =17.6g/min
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