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Effects of gravity direction on laser processing

Zuo Duluo, Li Shimin, Wu Heqing, Wen Jie

(National Engineering Research Center for Laser Processing, HUST)

Abstract: The effects of variety of gravity direction on laser processing are studied in the paper.
The melting zone has a tendency moving along with the gravity direction, so it has a different surface
when the gravity direction is different. The lower the gradient of temperature on the surface, the clearer
these effects.
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EXAERBECHE AWM, REAERR Q, AHET Navier-
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V-V, =0 (3)

Fig.1 Two-dimensional coordi-

nate system and relative positon V[ é‘]mﬁ'%{¢ﬁ: @\ﬁiﬂ# P;l &b’ V[ = Voo’ ?ﬁ\%mﬂ&t»
of each physical quantity in laser Vi'n=0, im[Z]CPE(JEjJ P fuztxﬁgﬂ:—;j] P, HIMTF X

melting

%: P =p +pgr+C (4)
CH—MREHM. xXH P, TRHREBRLX EMEN, XW(21M p B—HEREN,
ARTITHEE, EHETELN.

(V- V)V, =2uV - D(V)+ V(P —pg+r) =—pgB(T - Ty) (5)
SR FA 5177 (penalty method )1 &b 38 3 BE & T e 4938, B
Pl—pg'r=—l/5pV'V1 (6)

AR, ep B—/DB. BEXBMSIESTNAHRE, (OXGRBEMRNEN P ERRE, R
R ep BB/, (O)REMBER P ER P - pg- r MEEHEHAK, BFXHEELELYR
AT T4, WX BOEHE e R R EE AT HARY R TR

g, =—(Vy+n)le, (7
HBERER- AR, CFATN X T REBANXEXNRERR. AR FENEHEIEN—
MK i = (V- Vu)e, (8)

S EAEBEEC T MIEMBIHEE, (8)R P ¢, BR—IT/IE,
F#, RITRABERTEERBS)RK, () XPRRUNERE W,, FIARKLR
B, BERTHERATER:

Jn[(p( Vh - 'Uh) . Wh + pr(-u,, . V)Vh . Wh + ZT#lD(Vh) : D(Wh)JdI

+_[ L(V + V) (V + W,)dx +J I(V, - Vo) « W,dx
a€p a €

1 (9)
dy aT -
=- tJﬂPﬁ(T -Tyg+ Wydx + rJ.r" d—,}.‘ . a—rh (W - 2)ds

(DAERBAAPH - pgr RETEAFRELNEWE, WRNTEKF, BAEEBE
REHIZEA, MRE L - oger =Y, THAAREEH C +, X ()X FXM2]1H87(30) K

— 5, W LATA R RWE, % ogdHsing 5 Tar it (8 0 92 XL 1), B
HEELEARBELW.
= GRER5TR

RAEETRINETHEPHAINDERME(FEESI B XM[1]). MEETHEMBEIHE
B, RIMIAETHRASHER(A:v=-0.01lm/s,P=0.6X10°W/m;B: v = - 0.001m/s.



282 WO ®H AR 1995 4 10 A
P=0.26x10°W/m), B24AHET Table Physical data
AH AR BB BB AR specific heat N 2124 1/keK
MHFERAE L A). BTERL thermal conductivity k 14.7 W/mK
#(r=0MERA—FEHX, X density , 8380 g/
— SRR DX R B 0 X4 4 R A latent heat L 2.983x10° J/kg
K, NE_THERESPRN fusion temperature . 1573 K
FUE, R AE A 30 R AL A 2 surface tension coeff. Y 0.5 N/m
pgAHsind ;‘z‘i_:dx?%} %, [1lB::4pa] surface tension deriv. dy/dT -3.0x10"* N/mK
W AR, EESEKX, liguid thermal expansion coeff. B 1.0x10°4 I/K
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Fig.2 [Laser melting isotherms in the whole calcu-

lation domain, from 100 to 1300C, by step
of 100C . The shade area is the isothermal
zone of 1300TC
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Experiment studies of laser ablation of magnesium oxide crystal

Fan Yongchang, P. E. Dyer", P. H. Key”
(National l.aboratory of Laser Technology, HUST)
* (Applied Physics Department, University of Hull, United Kingdom)

Abstract: The Excime laser ablation of Magnesium oxide crystal was studied by emission spec-
troscopy and ion probe diagnostic techniques. The experiment results show that the main particle species
existed in the laser ablated plasma are Mg atoms and Mg" ions. and their kinetic energy is in the range
of 30 to 45eV. A threshold fluence for significant material removal of 3 J/em? was determined by abla-
tion depth rate measurement, and below this value, surface damage in the form of micro-crack was ob-
served.
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