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Analysis of effective utility of laser power in process of
powder feeding laser cladding

WANG Yonghfengl, XUE Chun—fangz, TIAN Xin-1i%, ﬂ]OUL(m-ying1
(1. School of Mechanical and Vehicular Engineering, Beijing Instiute of Technology, Beijing 100081, China; 2. Department of Me-
chanical Engineering, Amored Force Engineering Institute, Beijing 100072, China)

Abstract: According to the analysis of the interaction of laser, powder and melting pool, a model of effective utility of laser
power in process of powder feeding laser cladding is presented, and then calculation is peformed wih the parameters in process. It
can be seen from the result that the amount of effective utility of laser power is small. The model objectively reflects the major
relationship between the parameters and the results of process. It dso provides a theoretical foundation for optimizing the process
parameters, predicting and evaluating the qualiy of clad coating.
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Fig. 1 Schematic of powder feeding laser cladding

? B ?

B )

(51461010101 J B 3501) ' '
(1978), ’

E-mail: wangyofeng@ bi. edu. cn
:2003- 09 19; : 2003 10- 23



2004 4

(1) )
u ,
Bw P] N
Pw:
Pw = ﬁvP] l’l (1)
(2
’ ’ Bp
2 ” r]p
Py Pp= TBPi(1- 1) (2)
( 3) ’ COZ N
5 APpn n ’
APyn n

AP, = PIMLB B(1- H)(1- B,),
APyi= PiBB(1- TB)(1- By)(1- W),
APp= P,BR(1- K)(1- By)

(1= 0By (1= B)(1- W),
APv2= PIMB* [(1- TLBy)(1- By)(1- W)’
APw= PMpByB(1- K)(1- By)»

[(1- M,B)(1- By)(1- W],
APy = PR« [(1- TB,)(1- B,)(1- W],
APy, = PIMLBB(1— B,)(1- W)«

[(1- T,B)(1- B)(1- )],
APwi= P1BB, s [(1- TBy)(1- Byj(1- W)J"

DU APy, DL APw (1= TuB) (1=
B (1= 1 , :

nB, B(1- BJ(1- W
= (1- ,B)(1- B)(1- 1)

APpn =

aor

S MB(1- NBy)(1- By(l- W
Z‘APW": 1= (1= 0,B,)(1= B(1- 1) 1

(4 ; ;
AP B

AP = Pyt Pt QAP+ Dy AP,

n=1 n=1

o (bBur B N BRI BJu1- W)
- 1- (1= 0,B,)(1- B)(1- B

Pi+ HAPI+ TpBy(1- WP (5)
B= AP/ P, :
(r]po-f' Bw— r].poBw)(l— Bw) p’(l— l-l)

P T - B Bl W)
Bole MBy(1- 1) (6)
s : 2DS v
= Tlpﬂ (7)
[ 1],
M= - s (8)
2111, By vpcos( Bjer)
» D . S1 ) Vs
. B .my i
> I'p > Up
s e
, §
2
2.1
S5kwW HIL}4
0, , JGXIK-1
DPSE-3 : , 40,
2. 2mm, ;
1Cr18N9Ti1 s Ni
. Ni 150 1027 C;
1

Table 1  Topical composition of povder in experiment/ %

powder Ni G B Si Fe C C W Mn O

Ni6OA  swplus 16 3.5 45 <15 0.8 — — — —

di= 8mm, P = 3kW,
AH ,= 0. 26)/ mg, P,= 8.5% 10°kg/ m’,
(20°C) cp= 0.46 x 10°)/ (kg* K) ,
AH = 0.27)/ mg, Py= 7. 9% 10°ke/

m, (20C) cw= 0.5% 10°J/ (kg* K)
4 vp= 276. Tmm/ s,
g,= 0. 11, IB.=0.11

(n (8
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Table 2 Experimental results of related parameters and calculated result of

2;
2

effedive utility of laser power

(6)

v/ mJ DI S/ Sy
e s ) (mmlsﬂ mm mjln mjzn o
2 350 6.20 1.00 0.5 0.73 0.20 0.12 0.03
2 £5  6.00 2.3 0.3 0.67 0.37 0.13 0.05
2 475  6.00 3.60 0.15 0.63 0.52 0.14 0.08
4 330  5.70 0.70 0.45 0.73 0.26 0.12 0.05
4 £5 570 2.00 0.10 0.67 0.61 0.14 0.08
4 475 5.50 2.30 0.10 0.63 0.60 0.14 0.09
8 330 6.80 0.6 0.30 0.73 0.57 0.13 0.09
8 £5 500 1.35 0.06 0.67 0.72 0.15 0.10
8 475 4.20 1.60 0.01 0.63 0.64 0.15 0.09
14 350 4.50 0.35 0.20 0.73 0.36 0.12 0.06
14 £5  3.30 0.65 0.05 0.67 0.40 0.13 0.06
14 475 3.50 0.8 0.01 0.63 0.47 0.14 0.07
2.2
,
B

B/ = %DSlppUs[(Tf_ TO)Cp+ AFI[)]@

2
3
, 82
[3],
3
3.1

B

T= 1500C

To= 20C,

DSz w’l}s[(T[— T())cw+ AHW] /P]

(9)

ﬁpa Bwv qpv l'l

(1) :

(3) ;

PICASSO M, MARSDEN C F, WANGNIERE ] D. Metallurgical and
Materials Transactions, 1994, B25: 281~ 291.

, 1998, 41~ 42.
. . : L2002, 14(1): 11~ 15.
, . , 1999, A26(5) : 470~ 476.



