38 1M
2011 4E 1 A

ol B
CHINESE JOURNAL OF LASERS

Vol. 38, No. 1

January, 2011

2H BRI P A K B2 ik op CO, 50k

T R A T il A 5 )

HEE Krh ERK ANE
<?E§¥Um7§ﬁ%?ﬁifﬁ5%%?ﬁﬁﬁﬁﬁqE%i’l’:%ﬂ’%'ﬁﬁiﬂiﬁﬁﬁﬂiﬁigﬁi,
WA FHARTSLIRE, #wWE M 350007
BE VAN AL Z 1 PR K B2 X 0 B R 2 U Al s R B S . DU e A A g
W12 mm/si)—4E 3% &

XERARIRE A

5 W BB 10, 64 pm, R 260 Haz, GE 4t % VGl 18~84 J/em® , JEHE A2 400 pm, 7K 82 & B0, 4 mm,
=}

COCT) B A I 4k 78 Fil (1RG40 2 o 45 R 32 B 2 U T A 3 7K 2 T 0 2 85006 1 9 el 78 7 A ) sk A A PR A A
) T30 5 T A R L LR ST EROG R 50 T/ em® FT0 T/ em® I B 3 2K MR AT R o T AR
KB EADGAE s A EOR s WO Rl B B4 4L Bk CO, B0t s K B2

R318.51

doi: 10.3788/CJ1.201138. 0104002
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Zhao Haibin Zhang Xianzeng Zhan Zhenlin Xie Shusen
Abstract

Fujian Normal University, Fuzhow, Fujian 350007, China

0.4 mm. The scanning number is five. The surface morphology and microstructure of ablation grooves are examined
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with water film and the other with not. The wavelength of pulsed CO, laser is 10.64 pm, the pulse repetition rate is
by steroscopic microscope and scanning electron microscope (SEM) respectively. The crater depth is measured with

60 Hz, the energy density is 18 ~84 J/cm®, the beam diameter is about 400 pm and the water film tickness is

.

optical coherence tomography (OCT). It shows that water film can not only reduce carbonization and thermal
=]

damage, clean the ablation groove, but also augment ablation rate at the radiant exposure of 50 and 70 J/cm?.
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Influence of an Applied Water Film on Bone Hard Tissue Ablation

Fujian Provincial Key Laboratory for Photonics Technology . Key Laboratory of Optoelectronic Science and
Technology for Medicine of Ministry of Education , Institute of Laser and Optoelectronics Technology ,

The influence of an applied water film on bone hard tissue ablation by pulsed CO, laser is evaluated. Fresh
bovine shank bone in vitro used in the experiment is put on a PC-controlled motorized linear drive stage and is moved
repeatedly with the speed of 12 mm/s through focused beam of laser. In each sample, two cuts are produced, one
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Fig. 2 Surface morphology of grooves on bovine shank
bone created by pulsed CO, laser (80 X). (a)~
(d) without water: 18, 32, 50, 70 J/cm?®, (e)~
(h) with water: 18, 32, 50, 70 J/cm®
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Fig. 3 Longitudinal section of grooves on bovine shank
bone created by pulsed CO, laser ablation.
Without water, (a) 18 J/cm®, (b) 70 J/cm®;
with water, (¢) 18 J/cm®, (d) 70 J/cm?®
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Fig. 4 Grooves depth of bovine shank bone versus radiant
exposure after irradiation with pulsed CO, laser in
the case of without and with water film. The error

bars are standard deviation of date
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Fig.5 Ablation rate of bovine shank bone versus radiant

exposure after irradiation with pulsed CO, laser in

the case of without and with water film. The error

bars are standard deviation of date
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Fig. 6 Microstructure of grooves on bovine shank bone

created by pulsed CO, laser at the radiant
exposure of 32 J/cm®. (a) ~ (¢) without water,

(d)~ () with water
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