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ABSTRACT A method of determining the laser absorptivity of metallic surface is presented.
Under changing power to control the state of the surface of sample (solid state or liquid state), the
temperature at a certain peint in the sample is measured and treated by using a computer data
acquisition system. The temperature field in the sample is calculated by a simulation seftware of laser
surface remeiting under an assumed absorptivity. Then the assumed absorptivity was adjusted and the
numerical calculation is repeated again until the calculated result i1s coincident with experimental one.
The obtained absorptivity of the DL31 alloy surface is in good agreement with that in a literature.
Using the obtained value of the absorptivity, the temperature-time curves calculated at a certain point
under different conditions are basically coincident with experimental ones.

KEY WORDS laser surface processing, absorptivity, numerical calculation, trial and error

TEfEEE e TR s R FE S B
(B (LI B, *ET R, FFRAN ASOERE MTH A
EHBEMNE L. #HESEOARECE, ERYHD
WINT AR EREST. Rl S80eHK. B, REH
HEE, REREFELREATR mEX AEsRE
R E SR E SO RIS B i 2%, TERA

*EAZERNEES 50871038, AL GE NSRS R EFTT
KEMARFERE S LR SES FHMmE
YRR A4 ¢ 2000-07-24, WHIEXFE Y : 2001-02-26
fedf A ARG, 4T, 1964 4, RIS BtE

Calorimetry #:a Ellipsometry i+8i:. (EHESEH
HHEEMRCRERER YR, BEEFME Y BE
S BHHZENUIRARGEER L (WEEEE4
. WMEHEAE 3—5 W %), EA-ZDRM. Frenkl %
E R BT LI E ROt ER T B S AR R IcE, Hi%
FEHEATEREEN FHRENTE TIMRRR A
BT R4 T BT RS MCR gL i E,
EHRUSEREGEIEOBETE. —REES R
ERBCELSE—E . ATTSEwEES RRHHED
SR AR

F=3xll DL31 &4 gl RAREIEY 10.6 pm



http://www.cqvip.com

738 T B ¥ 3TE

) CO2 WOLAS, THHFRE LIS IR L BT A
RIEMIETh R, EHHRm A LS. #IR IR
ERRASMIAEETE A BERR BAMEREEE
A SR AT R (L k. SERE — A IRECR,
F £t BT ) BROE 3R | AR R E A B R T
BEITTH A MRS, HHE 0 TR S TR
HTHE. RRRERE AR REE. B3t R,
i R GEMNARIEE. A5 HEESREE
RE AL RUNCR. P E AR BERE I T
FUETC MMOREE. BOLESE. BOCS &) B
Jef R R — TR B SRS A R

1 sk

1.1 HAERAEENE

FEPhREH DL &4, B (RES%L W)
2 S8i 0.20—0.60, Fe 0.35, Cu 0.10, Mn 0.10, Mg
0.45—0.90, Cr 0.10, Zn 0.10, Ti 0.10, HE 0.15, #&
% AL
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B F TR A o B S e AL HL B s T e R 4R 1, it
HHEEUEEREE, HibEHROET2R (LE.
FEEHERT 2 mm f-—MWdg—» 2.4 mmx 14
mm .. WiRAAERAEERREEARE, 5N 22
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Fig.1 Measured curves of temperature s time in two
groups of samples d1, d2, d3 (500 W) and g1, g2.
g3 (2500 W)
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Fig.2 BSize of sample used in absorption experiment
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HHHEH DL31 4 &M MELRRRELES
BonT: Mgk &3 5=10""/ C, WHE p= 2700 kg/m?,
. EHSHRER K, &, 4-5)% 108 #1209 W/ (m- ©),
. EHIRE 6 6, 4HH 652 1 582 T, fE{EER
L=395 kJ/kg, . EHLHRE cpy M cps BH 1066
J/tkg ©), MASRBAHAE p= 1073 kg/(ms), ¥
oSN ZWEy -3.5x107* kg/(s% ©). FHER
6,=28 T, REESIFRMEY =100 W/(m? C), ¥
BEZH 2 mm, XEEREEILLE Gauss 275, 8
E¥ e=0.4, § BT Stefan—Boltzmann ‘%, FHEHRE
BpFlak, AR EM B R R E 4 SRt s
BEkTTIHH.
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Fig.3 Measured and calculated curves of temperature, &, vs
time, t, for samples d1 and g2 under different laser
powers (laser powers: 300, 2500 W)
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Fig.4 Measured and calculated curves of the spot tem-
perature, &, vs time, ¢, for sample m1 under laser
power 1500 W
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