
Title パルス音波に対する板の遮音機構の解明に関する研究

Author(s) 中山, 一郎

Citation 大阪大学, 1980, 博士論文

Version Type VoR

URL https://hdl.handle.net/11094/2665

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKAThe University of Osaka Institutional Knowledge Archive : OUKA

https://ir.library.osaka-u.ac.jp/

The University of Osaka



パルス音波に対する板の遮音機構

　　　の解明に関する研究

　 　 　 　 　 中 山 一・郎









                     E3 8 

(1) R.Takeuchi and I.Nakayama, "On dynamic elasticity of rein-

    forced plastics", Reports of The 6th International congress 

    on Acoustics, No.H-2-8, H-69(1968). 

(2) I.Nakayama and R.Takeuchi, "The effect of the volume con-

    centration on the dynamic modulus of reinforced plastics", 

    Mem.Inst.Sci.& Ind.Res., Osaka Univ., 29, 77(1972). 

(3) I.Nakayama, A.Nakamura and R.Takeuchi, "Transmission of 

    sound pulse through a circular plate", Japan.J.Appl.Phys., 

   16, 1461(1977). 

(4) I.Nakayama, A.Nakamura and R.Takeuchi, "Insulation charac-

    teristics of a circular plate for a single sound pulse", 

    Japan.J.Appl.Phys., 16, 2285(1977). 

(5) tLL4 -p, -rTfkl `CI, -TV 6 -t1= ~~.Z", ~S' ~, 

   T 501, EA77-62,(1978 LA). 

(6) I.Nakayama, A.Nakamura and R.Takeuchi, "Transmission char-

    acteristics of sound pulse through circular plate", 

   Acustica, 40, 40(1978). 

(7)'tJ - -R                     P,, 

   E141'14,, AA 78 - 07 , (1978. 5 P). 

(8) I.Nakayama, A.Nakamura and R.Takeuchi, "Effect of acoustic 

    loading on transient sound radiation from circular piston", 

    J.Acoust.Soc.Jap.(E), 1(1), (1980) (in press). 

(9) I.Nakayama, A.Nakamura and R.Takeuchi, "Sound insulation 

    of a circular plate for a single sound pulse", Acustica, 

   44(2), (1980) (in press). 

                                    - iii -



(10) I.Nakayama, A.Nakamura and R.Takeuchi, "Sound insulation 

     evaluated in radiation field from a vibrating circular 

     plate", Acustica, 44(3), (1980) (in press). 

(11) I.Nakayama, A.Nakamura and R.Takeuchi, "Transient radia-

     tion field from an elastic circular plate excited by sound 

     pulse", Acustica (submitted). 

                                         -iv-

























-0 .72875

-0 .28329
-0 .21575
-0 .17414
-0 .14596
-0 .12562
-0 .11025

-0 .08858

242

n lrRon Sn

1 3.1962
2 6.3064 -0.41122
3 9.4395
4 12.5771
5 15.7164
6 18.8566
7 21.9971
8 25.1379
9 28.2789 0.09824

10 31.4200

Vnc nn/mr































































































































































































































x 

 1) J.L.Beiers, "A study of noise sources in pneumatic rock 

    drills", J.Sound Vib., 3, 166(1966). 

 2) K.Zaveri, "Acoustical investigation of an impact drill", 

    Briel & Kjaer Tech.Rev., No.3, 3(1974). 

 3) L.L.Koss and R.J.Alfredson, "Identification of transient 

    sound sources on a punch press", J.Sound Vib., 34, 11(1974). 

 4) A.E.M.Osman, M.M.Sadek and W.A.Knight, "Noise and vibration 

    analysis of an impact forming machine", Trans.ASME J.Eng. 

    Ind., 233(Feb.1974). 

 5) J.R.Bailey, N.D.Stewart and J.A.Daggerhart, "A systems ap-

    proach for control of punch press noise", ASME paper No.75-

   DET-49(1975). 

 6) O.A.Shinaishin, "Impact-induced industrial noise", Noise 

    Control Eng., 2, 30(1974). 

 7) J.H.Wiggins, Jr., The effect of sonic boom on structural 

    behavior, (SST Report No.-65-18(Contract No.FA-SS-65-12), 

    John A.Blume & Associates Res.Div., San Fransisco, 1965). 

 8) A.D.Pierce, "Spikes on sonic-boom pressure waveforms", J. 

    Acoust.Soc.Amer., 44, 1052(1968). 

 9) M.J.Crocker and R.R.Hudson, "Structural response to sonic 

    booms", J.Sound Vib., 9, 454(1969). 

10) B.G.Watters, "Impact-noise characteristics of female hard= 

    heeled foot traffic", J.Acoust.Soc.Amer., 37, 619(1965). 

11) E.E.Unger and D.Ross, "Vibrations and noise due to piston= 

    slap in reciprocating machinery", J.Sound Vib., 2, 132 

   (1965). 

                                        -1 20-



12) S.D.Haddad and H.L.Pullen, "Piston slap as a source of 

    noise and vibration in diesel engines", J.Sound Vib., 34, 

. 

   249(1974) 

13) V.A.Kulkarny, "Impulsive discharge noise: Balloon burst 

    problem and engine exhaust pulses", J.Acoust.Soc.Amer.,.64, 

   298(1978). 

14) A.Akay, "A review of impact noise", J.Acoust.Soc.Amer.,64, 

   977(1978). 

15) L.L.Beranek(ed.), Noise and Vibration Control, (McGraw-Hill 

    Book Co., New York, 1971), p.270. 

16) 9tM c, "' t: _'~ 5VrVbe_-t (I)", H et 16, 17D (1.960). 

17) a g "r Lz -x.B ihb L4* (11)") 8 , 17, 116 (1961). 

18) a+ ~ egr ii l-, «,-*q)Tff.(*1t)", No. 

   X40-b, 175 (19744-g). 

19) 

        3-i-2 , 519 (1978-10R). 

20) A.Akay and T.H.Hodgson, "Acoustic radiation from the elas-

    tic impact of a sphere with a slab", Appl.Acoustics, 11, 

   285(1978). 

21) L.Cremer and M.Heckl, Structure-Borne Sound (Translated 

    and revised by E.E.Unger), (Springer-Verlag, 1973). 

22)~-, t , Z, % (13TAl z 

       1966). 

23) - tRw ( C (-4), 1974). 

24) M.Lax, "The effect of radiation on the vibration of a cir-

    cular diaphragm", J.Acoust.Soc.Amer., 16, 5(1944). 

25) J.E.Young, "Transmission of sound through thin elastic 

     plates", J.Acoust.Soc.Amer., 26, 485(1954). 

                                    -121-



26) M.C.Bhattacharya and M.J.Crocker, "Forced vibration of a 

    panel and radiation of sound into a room", Acustica, 22, 

   275(1969/70). 

27) E.C.Sewell, "Transmission of reverberant sound through a 

    single-leaf partition surrounded by an infinite rigid baf-

    fle", J.Sound Vib., 12, 21(1970). 

28) E.C.Sewell, "Exact solution for transmission of reverber-

    ant sound through a circular panel in a waveguide", J.Sound 

   Vib., 12, 397(1970). 

29) E1417 

       29, 186 C 1973). 

30) R.D.Mindlin, "Influence of rotatory inertia and shear on 

    flexural motions of isotropic, elastic plates", J.Appl. 

    Mech., 18, 31(1951). 

31) P.M.Morse, "Transmission of sound through a circular mem-

    brane in a plane wall", J.Acoust.Soc.Amer., 40, 354(1966). 

32) A.W.Leissa, Vibration of Plates, (NASA-Report, SP-160, 

   1969). 

33) ref.23), p.440. 

34) P.M.Morse, Vibration and Sound, (McGraw-Hill Book Co., New 

    York, 1948), 2nd ed., p.335. 

35) * _ , 'r`f t~+ - , * 1 _ 1 X 4 );t, , 19 57) , p. 4-2. 

36) I.Nakayama, A.Nakamura and R.Takeuchi, "Sound insulation 

    of a circular plate for a single sound pulse", Acustica, 

    44(2), (1980) (in press). 

37) I.Nakayama, A.Nakamura and R..Takeuchi, "Transmission of 

     sound pulse through a circular plate", Japan.J.Appl.Phys., 

    16, 1461 (1977) . 

                                     -122-



38) U.Ingard, "Transmission of sound through a stretched mem-

     brane", J.Acoust.Soc.Amer., 26, 99(1954). 

39) 4-4 , ;TA9I,, Az-fiQ ~t,\#'1=~):3 4&R --A m ,', 1A)t 
   ANt 35 , 314 (1979). 

40) 1959), p.i78. 

41) P.M.Morse and K.U.Ingard, Theoretical Acoustics, (McGraw= 

    Hill Book Co., New York, 1968), p.210. 

42) I.Nakayama, A.Nakamura and R.Takeuchi, "Sound insulation 

    evaluated in radiation field from a vibrating circular 

    plate", Acustica, 44(3), (1980) (in press). 

43) E.Skudrzyk, The Foundations of Acoustics, (Springer-Verlag, 

    1971), p.664. 

44) I.Nakayama, A.Nakamura and R.Takeuchi, "Transmission char-

    acteristics of sound pulse through circular plate", 

    Acustica, 40, 40(1978). 

45) R.D.Spence, "The diffraction of sound by circular disks 

     and apertures", J.Acoust.Soc.Amer., 20, 380(1948). 

46) H.Levine and J.Schwinger, "On the theory of diffraction by 

    an aperture in a infinite plane screen", Phys.Rev., 74, 

   958(1948). 

47) JEP9, 

                    7 -, 153 19177* J() pi 

48) I.Nakayama, A.Nakamura and R.Takeuchi, "Insulation charac-

    teristics of a circular plate for a single sound pulse", 

    Japan.J.Appl.Phys., 16, 2285(1977). 

49) .a t ( - . ~~~C 2-3o(t954). 

50) A+*,4-, El J12, 

   55 (19 56 ). 

                                  -123-



51) 

   g's 19, 45 (1963). 

52) J.C.Lockwood, "The diffraction of N waves by a circular 

    aperture in a plane baffle", ARL-TR-71-26, Appl.Res.Lab., 

    Univ.of Texas at Austin, (1971). 

53) 

               US 75 - 47, (187642R). 

54) $;aq, a' Ea, 1i 1 j -, 

       aAjOz, 32, 76 (1976). 

                                    EA72-26, (197342A). 

                       3 -2-7, 415 (10731t 5M). 

57) C.A.Raes, "A tentative method for the measurement of sound 

    transmission loss in unfinished buildings", J.Acoust.Soc. 

    Amer., 27, 98(1955). 

58) C.A.Raes, "Static and dynamic transmission loss of parti-

    tions", J.Acoust.Soc.Amer., 35, 1178(1963). 

59) M.M.Louden, "The single-pulse method for measuring the 

    transmission characteristics of acoustic systems", Acustica, 

    25, 167(1971). 

60) P.D.Tricaud, " Impulse techniques for a simplification of 

     insulation measurement between dwellings", Appl.Acoustics., 

    8, 245(1975). 

61) t $ 58 , & 1 I V 7. > E 7 rn -• '3 z'4., , ' ` 7~:ff J*`t, E A'74 

      (197541p), 

62) W.Eisenmenger, "Elektromagnetische Erzeugung von ebenen 

    Druckstofen in FlUssigkeiten", Acustica, 12, 185(1962). 

                                    -124-



63) A.Nakamura and R.Takeuchi, "Generation of sound pulse with 

    finite amplitude in free air",. Japan.J.Appl.Phys., 8, 507 

   (1969). 

64) H.Reismann, "Forced vibrations of a circular plate", J.Appl. 

   Mech., 26, 526(1956). 

65) R.S.Weiner, "Forced axisymmetric motions of circular elas-

    tic plates", J.Appl.Mech., 32, 893(1965). 

66) D.H.Cheng and J.E.Benveniste, "Transient response of struc-

    tual elements to travelling pressure waves of arbitrary 

    shape", Int.J.Mech.Sci., 8, 607(1966). 

67) M.J.Crocker, "Response of panels to oscillating and to mov-

    ing shock waves", J.Sound Vib., 6, 38(1967). 

68) L.J.Pavagadhi and M.D.Yajnik, "Vibrations of circular elas-

    tic plates due to sonic boom", J.Acoust.Soc.Amer., 52, 260 

   (1972). 

69) )I'Ji - , « 1 \° 11~Z i L 1. i~ ~. Z 6 ) 

        }zl 5m s i Z i", ,, i-3- i2, 457 (-197346W. 

70) I.Nakayama, A.Nakamura and R.Takeuchi, "Transient radiation 

    field from an elastic circular plate excited by sound pulse 

    " , Acustica (submitted). 

71) V.H.Oberst, "Uber die D'ampfung der Biegeschwingungen dunner 

    Bleche durch fest haftende Belage", Acustica, 4, 181(1952). 

72) R.Takeuchi and I.Nakayama, "On dynamic elasticity of rein-

    forced plastics", Reports of The 6th International Congress 

    on Acoustics, No.H-2-8, H-69(1968). 

73) I.Nakayama and R.Takeuchi, "The effect of the volume con-

    centration on the dynamic modulus of reinforced plastics", 

    Mem.Inst.Sci.& Ind.Res., Osaka Univ., 29, 77(1972). 

                                    -125-



74) A.Freedman, "Transient fields of acoustic radiators", J. 

    Acoust.Soc.Amer., 48, 135(1970). 

75) O.G.Kozina and G.I.Makarov, "Transient processes in the 

    acoustic fields generated by a piston membrane of arbi-

    trary shape", Soviet Phys.(Acoustics), 7, 39(1961). 

76) P.D.Schomer, "Visualizing and calculating the response due 

     to a pressure impulse over an arbitrary surface", J.Acoust.' 

    Soc.Amer., 51, 1670(1972). 

77) F.Oberhettinger, "On transient solutions of a "baffled 

    piston" problem", J.Res.Nat.Bur.Stand., 65B, 1(1961). 

78) V.Mangulis, "The time-dependent force on a sound radiator 

    immediately following switch-on", Acustica, 17,223(1966). 

79) P.R.Stepanishen, "Transient radiation from pistons in an 

    infinite planar baffle", J.Acoust.Soc.Amer., 49, 1629 

   (1971). 

80) P.R.Stepanishen, "Acoustic transients in the far field of 

    a baffled circular piston using the impulse response ap-

    proach", J.Sound Vib., 32, 295(1974). 

81) . k M , " " ~ \ i,Th X 7 v) U S 

   X73-44 , (1974. 214). 

82) I.Nakayama, A.Nakamura and R.Takeuchi, "Effect of acoustic 

    loading on transient sound radiation from circular piston", 

    J.Acoust.Soc.Jap.(E), 1(1), (1980) (in press). 

83) A. I\;f:'1)7, V , -c1 IP4m ~7-U=. 

         1967. ), P. 32. 

84) 1978), P-2+6. 

85) ref. 40) , p.186. 

86) 

-126-




	051@00001.pdf
	051@00002.tif
	051@00003.tif
	051@00004.tif
	051@00005.pdf
	051@00006.pdf
	051@00007.tif
	051@00008.tif
	051@00009.tif
	051@00010.tif
	051@00011.tif
	051@00012.tif
	051@00013.tif
	051@00014.tif
	051@00015.tif
	051@00016.tif
	051@00017.tif
	051@00018.pdf
	051@00019.tif
	051@00020.tif
	051@00021.tif
	051@00022.tif
	051@00023.tif
	051@00024.tif
	051@00025.tif
	051@00026.tif
	051@00027.tif
	051@00028.tif
	051@00029.tif
	051@00030.tif
	051@00031.tif
	051@00032.tif
	051@00033.tif
	051@00034.tif
	051@00035.tif
	051@00036.tif
	051@00037.tif
	051@00038.tif
	051@00039.tif
	051@00040.tif
	051@00041.tif
	051@00042.tif
	051@00043.tif
	051@00044.tif
	051@00045.tif
	051@00046.tif
	051@00047.tif
	051@00048.jpg
	051@00049.tif
	051@00050.tif
	051@00051.tif
	051@00052.tif
	051@00053.tif
	051@00054.tif
	051@00055.tif
	051@00056.tif
	051@00057.tif
	051@00058.tif
	051@00059.tif
	051@00060.tif
	051@00061.tif
	051@00062.tif
	051@00063.tif
	051@00064.tif
	051@00065.tif
	051@00066.tif
	051@00067.tif
	051@00068.tif
	051@00069.tif
	051@00070.tif
	051@00071.tif
	051@00072.tif
	051@00073.tif
	051@00074.tif
	051@00075.tif
	051@00076.tif
	051@00077.tif
	051@00078.tif
	051@00079.tif
	051@00080.tif
	051@00081.tif
	051@00082.tif
	051@00083.tif
	051@00084.tif
	051@00085.tif
	051@00086.tif
	051@00087.tif
	051@00088.tif
	051@00089.tif
	051@00090.tif
	051@00091.tif
	051@00092.tif
	051@00093.tif
	051@00094.tif
	051@00095.tif
	051@00096.tif
	051@00097.tif
	051@00098.tif
	051@00099.tif
	051@00100.tif
	051@00101.tif
	051@00102.tif
	051@00103.tif
	051@00104.tif
	051@00105.tif
	051@00106.tif
	051@00107.tif
	051@00108.tif
	051@00109.tif
	051@00110.tif
	051@00111.tif
	051@00112.tif
	051@00113.tif
	051@00114.tif
	051@00115.tif
	051@00116.tif
	051@00117.tif
	051@00118.tif
	051@00119.tif
	051@00120.tif
	051@00121.tif
	051@00122.tif
	051@00123.tif
	051@00124.tif
	051@00125.tif
	051@00126.tif
	051@00127.tif
	051@00128.tif
	051@00129.pdf
	051@00130.pdf
	051@00131.pdf
	051@00132.pdf
	051@00133.pdf
	051@00134.pdf
	051@00135.pdf
	051@00136.tif
	051@00137.tif



