2022 % 7 M Lo R

Eiid M3 LI

= == Af
ETRERERNEELWETH
¥
(FEZE B s B e B E L8 A 230031)
#z =
(R FEM ez et Bt 0t 9 BN 28 &0 23003D)
mEL K O BRL K R
(M2 R E S 28 & 230031
w H#.2021 - 12 - 04)
W ENHRFAENRFEER T T SRR AN, FERS R R TS RAEFRE TR, H T

B i S BG 25 BT T RER SR E
B AR R A N A S R O

A BT PR L R P I IR R D K B A R 4%
.
XEREE O AR LEEE K
1 ®is

A3 TS R P B 1 Ca) T T Y 9 R
W SCFHAE AT AT S [R] R L R RE N SO BE L Dl
KEERPIE 1(h) BRI PR K d

F1 o FEELRAEM
LA [ 0 e 30 7 I 27 2 D
7 7R B 2 AR 01 55 O R I

EZE® A b (1982 - )L L

T B 9 K7 R R
0 TF 1 3 0 T 99 26 o T2 — S0 L — B T

PR T X S A5 SR Y 2
P R AR B e TR
5% 45 SR A W) T %0 B e 1 AR 0 AR G PN 2 19 2 G 13

U SRR ¥:a

Ui 4% 7 AR B 22 , 51 R A SE A T Y TR 3R T
T K TR 7 A R I DA

Py B2 v 8 B G A R — 2 A 4 s [
SE 5% R — i [ 78 — i R0 5% 00 BE D A% 1 L A%
28 1 g D AT O H LR I S
ARV ALV 1 0] E ST R A S A5
R AT ST TR A IR R, E RS R A BT
X Y B AR RIRE DG N 25 1 S 50 0 [T s O T B
Fi R 7 A pd 0T AR R R TR

2 BEEA

E PR R AR IR 37 17 | A i BE 2 A [
18 75 510 AR T30, 76 R — 4R B AR R ) 4% 1 &
TN B — R R R 9 TP LR

BA PG a7 1 B 0 BT o Bl I 5 1) A A DT 1A
e LR IE N

v, =Acos Zn(vt*%j (D

NE C-PE YN DN S7PE L

129 —



2022 % 7 H

LORIRGE

M3 LI

v, = Acos h(w +Aij (2)

Forb A ORI A IR v R 3 51 27 I B AR R
Wik,

R 3E 7
y :ZACOS(ZR %) cos (27wt ) (3)
20 43T T AEATT 408 15 S0 AT 408 NE 1 i B 2
Ax :%

Xt T A S 1] 5 9 52 5 BT IS D 5 PR P i o 20T 18
T BRA LA W B R L B

l:n% (n=1,2,3,) 0
TP A Vo, XS N B B 38 4R Ry
_ Vv _
iy (n=1,2,3,+) (5)
X 1 v R S LA B TR AE N 2 DL 2
Ko — it [&1 5 — g I FH A0 5%, B B0 % L D 5%
N
1y A _
[l=(n 2)2 (n=1,2,3,*) (6)
X 07 P T 3 A R A
_(,—-1\V _
v—(n 2)2[ (n=1,2,3,+) 7

3 XEAHIE

SR s rh T Bl e e r A I O UM LA ) e
— MR AR A i e AR A L R e A i S AR A R
7o T AN 25 5 5 B W58 P58 R 7o AR 1 B A

3 3o ST 2R AR AT DA 5 R 2 7R A A R IR
3y, HL AT 9T IR R AR AT AN [R] B3 AL, P ke R T
1 TR B /NGRS S S LA AN TR K BE A [
BB B AT 7S A SCR I A MR
H 11 mm, KJEFH 40 cm A1 60 e BFP, P SCK A
4 mm Al 5 mm FFp.

S IR P A R T AR B WGR 1L T IR
Sy T DR VSl I TRl N L D IVALE O 1
WUAR R R AT 2 Gl Sk, RS S . R U

— 130 —

AR, KR R ] B T HLIE 3 Phyphox 87
PEAT I 5
4 KIWERRSH
EEMR TS E NS mm, N KA 11 mm,
KA 60 cm F1 40 con BRI A FE R, BT
WA R, AR T 6 AN, Ik 1 iR,
K1 KEHIOmMIOcm EEWNEEME

l/em | vi/Hz|v,/Hz | vs/Hz | v,/Hz | vs/Hz | vs/Hz

60 1304 | 1563 | 1828 | 2121 | 2389 | 2687

40 1940 | 2358 | 2742 | 3185 | 3643 | 4039

R 00 A 3 A AR A B R AR P i I
JRCAE X IO ) 9 AR 30 (5D, BUR O 340 m /s, A E Y »
FFAN T BB MR 2 B R B, |y TR B0 2 Ik
A5 3 B B8 7 A AN BE TR A S T T 2 — i ]
SE it T R AR AR — i [ G — iy P 0 5 B
(RIS S M GPR e X E I DRI IS /Sl 3 /)
mk 2 P,
®2 KEHG60cm A0 cn FEHEINEH » &

KB /em| m n, n; n, s 15

60 5.102 | 6.016 | 6.952 | 7.986 | 8.932 | 9. 984

40 5.065 | 6.048 | 6.952 | 7.994 | 9.072 |10. 004

K2 RIS n (4%t i &L AR 4 =X
(7)) A o AE XTI 40 cm F & RIHI R 2 60 cm
PR 1.5 4%, B 2 815 19 40 em 7 I AR
424, 98,60 cm FE BRI LR 283, 28, H L HIE
WL 1.5 AR A S 40 R A L

—=—60 cm
4000 —Aa—40 cm /
3000 e
E / ./.
= 2000 &
I/
-/
1 000
0 T T T T T T !
4 5 6 7 8 9 10 1

n
Bl 2 RS LR R
e PRI TR E R 60 cm, WAEHN 11 mm, 3
UK AR 4 mm A5 mm 7Y & R, K3



2022 % 7 H

My 3 38 IR

0 T IR AT B A 3K P R I ST R R A I L
SR AT LU B L 2 SRR A LA A W] Y, B
U2 SO T AN 2 W 75 4 FR) A 75 A8

3 000 1
2 500 |
= 2000
1 500 1
1 000 T T T T T T T
5 6 7 8 9 10 11
P 3 MR A ) 8 A B 7 4 A 3 A
{H 5256 ik & B XT?kF*HH g NN
E’JF' %ﬁé’}iﬁl—] T N e - S N |
XU B S R 5 0 S R () b 200 2 R PR G
/%,El]
_d _
v—T—dv
Horb oo AR . d BB T My 53518 3

W LT
F1%) JE] 30 R A3 2R
i

A SO BT I S, T T U T A A
AR e gy T 5 TS | B A O D R M S ML AR
58, 4358 T LU 458

(1) IS F 75 A8 9 A — S 821 — S 90 2 114 0t
HREEAT S B — 3 DA T 55— i Dy R

(2) FHAE Y A7 R O TR L A5 5 BE
Rtk

(3) P B BE A5 Wi P 4 1 R A MR, (HIRS

5 U SR BE A0 LR SR
& & x o
1 sk =E, REEMYBECEADIMI b5 B RE R
At ,2003. 570 ~ 573
2 RER. REPHE¥CTADOIML dbw . S S8 F R
#1,2019.52 ~ 56
30 MAKAVTURR. % CFHHIM]. R 2 H R H R

#,2000. 276 ~ 281

Experiment and Analysis on Acoustic Tube

Based on Air Pump

Shi Bo

(Department of Physics, PLA Arm Academy of Artillery and Air Defense, Hefei, Anhui

230031)

Meng Hao

(Student Team 9,PLA Arm Academy of Artillery and Air Defense, Hefei. Anhui

Wen Jiaqi Zhang Hui

(Department of Physics, PLA Arm Academy of Artillery and Air Defense, Anhui, Hefei

230031)
Qi Junli Chen Xiao

230031)

Abstract: In order to study the sound frequency of the acoustic tube, the experimental design and analysis

were carried out.

The rotating acoustic tube produces sound is due to the flow of air.

Considering the actual

experimental conditions, the method of air pump blowing instead of acoustic tube rotation was designed, and the

sound frequencies were measured. The results show that the acoustic tube at this time did not meet the condition

of opening at both ends, that is, the two ends are antinodes, but one node and one antinode
frequency of the acoustic tube depended on its length, meeting the standing wave condition.

the corrugated length must meet the resonance conditions.

. The harmonic
The blowing rate and

The results of this paper are helpful to the

understanding of standing wave and the teaching design of related contents.
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