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Phononic Band Gaps for Two-dimensional Square
Array of the Large Acoustic Impedance Cylinders in Air

7ZHAO Hong-gang LIU Yao-zong HAN Xiao-yun WEN Ji-hong WANG Gang YU Dian-long
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract The band gaps of the two-dimensional phononic crystal composed of square array of cylinders in air are analyzed by the
plane-wave expansion PWE method. The numerical result shows that the band gaps are independent of the physical parameter of the
scatter if the acoustic impedance of the scatter is much greater than that of the matrix. So the band gaps are determined by the radius of
the cylinders and the lattice constant. It doesn’ t matter whether the cylinders are hollow or not.
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Fig.2 Band gap of 2D stainless steel/air with 10.3cm square lattice
1

Tab.1 Material acoustical parameters

kg m™? m s m s 10%kg m~2 s~
7890 5780 3090 45 604.2
19 300 5090 2800 98 240
1300 1540 800 2000
13 500 1450 - 19 580
1000 1480 - 1480
1.29 340 - 0.4386
2.2 /
4
2.1 PWE
1.425c¢m 10.3cm  6.4cm r—Xx
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Tab.2  The lowest I'—X direction band gaps of some 2D phononic crystal with lattice constant 10.3cm and 6.4cm
Hz
10.3cm 6.4cm
/ 1487.5~1739.9 2116.0 ~2977.5
/ 1485.4 ~ 1739.6 2116.0~2977.5
/ 1484.9~1739.3 2116.0~2977.4
/ 1484.6 ~ 1739.3 2114.0~2977.2
/ 1484.6 ~ 1739.3 2114.0~2977.5
2 10.3ecm  6.4cm r—x
4Hz r—x
10.3cm /
1
3
Tab.3  The complete band gaps of some 2D phononic crystal
Hz Hz Hz
/ 4246 ~ 8524 27278 ~ 28164 31279 ~ 32915
/ 4230 ~ 8515 27256 ~ 28139 31260 ~ 32895
/ 4242 ~ 8522 27273 ~ 28158 31275 ~ 32910
/ 4230 ~ 8515 27255 ~ 28138 31259 ~ 328%4
/ 4231 ~ 8515 27257 ~ 28141 31261 ~ 32896
/ 4231 ~ 8515 27257 ~ 28140 31261 ~ 32896
r—Xx
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Fig.3 Band Structure of stainless steel left and cuprum right cylinder square lattice
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