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Laser scann ing to fabricate spherical powder by “bailng effect”

OUYANG Hongwu, L J Zhuomm in, HUANG Shi-cheng, WANG(Q\ohg, ZHANG Xin
(State Key Laboratory for Powder Metallurgy, Central South Universty, Changsha 410083, China)

Abstract: This study is carried on © explore a feasible apprach o transfer the irregular powder, such as Ti powder and
bronze powder, inb gpherical powder by “balling effect”. The results indicate that (1) the balling ability of mental powder can
be ranked by a balling factor K which accounts for the influence of particle size, density, pecial themal property, boiling point as
well as laser absorbing rate; (2) when the scanning geed v equals,laser power P multiplying K, the irregular particle will be
transformed into spherical powder
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Fig 1 Schematic diagram of laser beam scanning equipment
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Table 1 Variation of powder shape under different p rocess parameters

geed/ (mm - s71)

power/ W

10 30 50 70 90 110 130
700 A(a) A(n | R(b) B(r B(n |W(Ww W(w)
600 A(a) R(b") B{(n B(n W(w) W(w Ww)
500 A(D B™ (DABLR WWw) W(w) W(w) W(w)
400 A(r) BwWW(w) Ww) Ww) W(w) W(w)
300 AWZWAW): Ww) W(w) Ww) W(w) W(w)
200 TWwW) "W (W) Ww) Ww Ww) Ww) W(w)

Fig.2 Balling of Ti powder
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Fig. 3 Balling of bronze powder

a—irregular
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c—spherical bronze powder
BRI AR OB RE o MR BRI R BE
EIERIPORSA  BFFEFRI P BRAGON  A
FAE SRR RIHLAD - (1) Fa A H T v 2 0 5 3
HIERTL ; ()P SRl b i T2 M8 AR
EFEERAL ; (3) WO AFIR AT 1 1 B2 5 S A A
I AR AN A AR A AL I 8] R ER AL o A B A
(1)RE™ A HBRAR B BRI RCR
(1) AR A AR T A% A 2
WHROEIFE N P (W) BUEHR IS BEE T A
(mm*) OB Q

Q =P/A (1)



574 b

SIS

20084F 12H

2Ny AR URLAE RO A E R 78 & ARk AR ks 5 e
M) A 30 S W 2R UKL AE OE AR B 5 10 1 B
fr] o d - o,

Fn:a_QCp'(Tm'TO) (2)
X, T, M T B RIAIRE R S | oo RS R
W o NHEERA  a A RBROEIRIE , d 2
W AR EAE -

d

UROCHRBIT IR SRR SR TR
RIS H T BRI RE S i A2 AR
F LR T

)k AR FIER A

B R UL IR AL J5 AR RN 4afir s B
PR (BTCIRAS ) ARSI SR APEH T &P 4b i
R B JE AR BRI o 1 FH 40 R 3 T 07 J2 08 A 3 T

Fig 4 Melting, retracting and balling of mental powder
a—melting b—retracting c—balling
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Table 2 Material properties and boundary condition

parameters bronze Ti

melt temperature T, 1163K 1941K

gecific heat capacity ¢, 0.394) -g'* -K'! 084 gt -K?

melt density p, 8 6 X10%kg - m @ 4.7 X10°kg - m 3
gas temperature T, 400K
wall temperature T, 500K

radiation constant o 567 X10° %W m'2 - K4
emissivity e 0 77
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Fig 5 Facor of balling versus the particle sizes
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Fig 6 The vertical distributions of extinction coefficient
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