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Point measurement of absorptivity of 30CrMnSiA steel at
different temperature in atmosphere

ZHANG Yong-giang, WANG Gui-bing
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Based on integrating sphere absolute method, temperature-dependent absorptivity of 30CrMnSiA carbon steel was
measured with heating laser beam (A = 1064nm) and probing laser beam (A = 1319nm) irradiating on material surface in
atmosphere environment at the same time. With the probing laser incident at zero and thirty degrees, the absorptivity of the steel
was measured at the temperature range from the room temperature to melting point. 1t was 0.4 at room temperature and 0. 9 at
melting point. The results show that temperature has important effect on the absorptivity of 30CrMnSiA carbon steel in atmosphere
environment, however the incidence angle hasn’t any effect on absorptivity.
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Fig. 1 Sketch of experimental setup
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Fig.2 Calibration curve of photodiode linearity working range
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Fig.3 Absorplivity vs. temperature of Al
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Fig.4 Absorptivity and temperature curve

Fig.5 Front and rear pattern after laser irradiation
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Fig. 6  Absorptivity vs. temperature of 30CrMnSiA carbon steel
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Fig. 7 Initial hsorptivity and temperature history in different irradiation angles
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Fig. 8 Ahsorptivity curve vs. temperature in different irradiation angles

MIE 7 ta] LUE SO A S BE 4 5 A 0,100
1 30° 1 ,30CrMnSiA W) I8 W UCR T B2 5. A
&l 8 HHATLUE Y, 76 0°F1 30° A 41 Z&4F T, 30CrMnSiA
PR R R B A A A — B, X B, 7E B
SehE R R R RE RS20 30CrMnSiA 4444 I i
MEREE, ASTHHA S EA I

4 & it

(1) BRI ETT RN BB, A VLA, v e A
[RREBE T PR R KBOERIRSCR I (2) KSR
BEHPIREENT 30CrMnSiA $ BRI R, HAE I
FEAZIEPREERY 0.4 FHE A8 0.95(3) £ 0° ~30° L [H
P A A BEXS 30CrMnSiA S )41 46 TR R T 2 )

& % N W

[1] SUNCW, LUQ Sh, FAN Zh X et al. The effect of laser radiation| M].
Beijing: National Defence Industry Press,2002:65-68(in Chinese).

[2] RAMANATHAN S, MODEST M F. Measurement of temperatures and
absorptances for laser processing application[ J]. Proc SPIE, 1993,
2306 :30-40.

[3] BARTLJ, BARANEK M. Emissivity of aluminium and its importance
for radiometric measurement [ J ] .
2004 ,4(3) .31-36.

[4] MCKAY J A, RAYNE J A. Temperature dependence of the infrared
absorptivity of the noble metals[ J]. Phys Rev,1976,B13(2) . 673-
685.

[5] FRIEDRICH D, SHEN J L. Energy coupling efficiency in laser sur-
face treatment[ J]. The Iron and Steel Ilnstitute of Japan, 1993, 33
(9): 925933.

[6] HUZR, ZHOU ] Zh,GUO H F,et al. Simulation of temperature
field of laser welding by ABAQUS[J]. Laser Technology,2007,31
(3) :326-329(in Chinese).

[7] YANG Y L, SUNF J, ZHANG D. Laser nitridation technics and the
mathematical simulation of laser temperature field on the surface of Ti

Laser Technology,2005,29 (2. 201-

Measurement Science Review,

in atmospheric ambient [ J].
204 (in Chinese).

[8] WANG G B, LUO F, LIU C L. Reflectance change of 45% steel irra-
diated by laser in atmosphere[ J]. Laser and Particle Beams,2006,18
(2):181-183(in Chinese).

[9] LINXCh, SHAO T M. Lumped method for the measurement of laser
absorptance of materials[ J]. Acta Physies Sinica, 2001,50(5):
856-859 (in Chinese).

[10] ZHANG K X, LIU C L, ZHANG N,et al. Investigation to thermal

coupling effect of LF 6M aluminium alloy irradiated hy CW/COIL
[J]. Laser and Particle Beams, 1994, 6(4) : 181-183(in Chinese).
[11] WAUTELET M. Laser-assisted reaction of metals with oxygen[J].
Appl Phys,1990, AS0(2):131-139.
[12] PEREIRA A, DELAPORTE, SENTIS P M, et al. Laser treatment of
a steel surface in ambient air{ J]. Thin Solid Films,2004, 453/

454:16-21.

" [13] ANTONOV V, JORDANOVA I, GURKOVSKY S. Tnvestigation of

surface oxidation of low sheet steel dunng its treatment with Nd:glass
pulsed laser[ J]. Surface and Coatings Technology,2002,160(1) .
44-53.

[14] WANG]JT, WENG Ch I, CHANG J H. The influenee of temperature
and surface conditions on surface absorptivity in laser surface treat-

ment[J]. J A P,2000,87(7) ;3245-3253.



