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The Study of Small Loudspeaker with Muffler
Student : Jhih-Ming Ren Advisor : Professor Tai-Yan Kam

Department of Mechanical Engineering

National Chiao Tung University
Abstract

This study is to investigate how to design a small flat-panel
loudspeaker with muffler which can be used in a hearing aid. Because of
the space and stroke limitations, the performance of a small loudspeaker
in bass is generally poor, not to mention the inability to undertake
high-wattage driving. Therefore, to enhance the stability of a vibration
plate under high-wattage driving, we design a flat-flexible support to
stabilize the vibration plate and make it able to undertake high-wattage
driving. When the small loudspeakers are applied to the hearing aids, the
feedback noise will cause adverse effects on the hearing aids. In this study,
a muffler is used to remove the unwanted sound (noise) to reduce or
eliminate the audio feedback. A series of tests is performed to validate the

suitability of the use of the proposed muffler in a hearing aid.
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i
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W(X, ¥, 2) =Wo (X, Y)

HPu,v, Was T ETAEE? Xvy~z L2 2BrE A
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oz oy oy
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E,

Q =
T 1,0,
v, E
Q, = 122
Y1 Vo0
E
Qz = 2
©1- U0y
Q44 = st
Q55 = GlS = G12
Q66 = Glz

(2-32)

e Qi3 A& i (Reduced stiffness) > E; & 1 = e > v, 2 i

Farl o Gij LR e o
o R R 0 (B 2-6) KK T AR A 0 e XYZ R
I 2 RN TS

[

X | Qi Q, 0 0 616 I Ex
y 612 622 0 0 626 €y
GVZ = 0 0 644 (345 0 V yz
Ox 0 0 (545 (555 0117
Oy _(516 626 0 0 666 17 )

Q= Q11C4 +2(Q, + 2Q66)CZS2 - Q2284
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C=cosd , S=siné,
HEBFEHEEEFED 2 > TR EIRFL Y S ER S+
Ao T EGEHEMHEFESE S B E e (F2-7) BT

N
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n=1 "

Q. Q)=2[""(on . op)dz (2-35)
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(2-36)
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( Moment resultant) & = 48" » % 57 40T
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Q, o 0 A, A;, 0 0 0 0 ||w+0

Q| [0 0 A; A, O 0 0 0| w+6 (237
N Xy A16 A26 O 0 ABG BlG BZG 866 u0 y + VO X
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“’f%%@E%ﬁiﬁﬁﬁﬁﬁﬁﬁ’fﬁ@%ﬁW%’?ﬁ
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2-5 S k- TP RTHFEER
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u® =u (x,y) + 2% (x,y)
VO =y (x,y) + 290 (x,y)
w® =w (x, y) = w® (x,y)
(i=12--,M)

H ’u(i)\V(i)\W(i)l)}gléf{-}%é‘i*ﬁgﬁ{@@%ﬂ X>y~z+
2B AP VO SO A s R R 2 EE e A e X

Y Z P2 EHBE o g0~ gl R B A S E- R EE Xy 2 B

o) R B L= K o 4o (B 2-8) #r
ok T A RIER (239) XX RE- KRG e
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u(l) — U(()l)(X, y) + Z(l)¢)£1)(X, y)
v =g (x,y)+ 29 (x.y) (2-40a)

w® =wO(x, y) =w(x, y)

1 1
U@ =u® 4+ 72g@ =y® ¢ E:[(1)¢§1) n Et(2) #? + 74
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