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Abstract The creep effect of suspensions in electro-dynamic loudspeakers was modeled based on fractional order

derivatives. The fractional standard linear solid model (FSLS) was presented by substituting the Abel dashpot for Newton

dashpot in Standard Linear Solid (SLS) model. The electrical impedance and the transfer function between diaphragm

displacement and input voltage signal of two midrange speakers with different rubber surrounds were measured by Klippel

laser analyzer system, and the model parameters were identified by the least-mean-square method. By comparing the

fitting results of FSLS model with the other two models- 4 Parameter Logarithmic model and SLS model, the results

show that the FSLS model can rightly predict the frequency dependent compliance loss factor and yield higher accuracy

for modeling the creep effect in loudspeaker suspensions.
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√

√
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? u6w	x#{#i�( E z Y i$� ~Iy   ¶$� � 8�� � �
P � _ N
O
P
Q j  � t @ ^
P � b FSLS ��� ? ¿
À����UE z�"UÆU UhUKU6 br�U¿�\
] K ^
brE z�"�#
À K�$ R&� � b K W uCw
x � < b t 6 W 100 Hz

4

[
6 L1 ¢^£^¤^¥*)*+*,*-

. ? ��P � 4PLOG �U� i FSLS �U� ? �U¿����UEz�"UÆU UhU�U6 b E z�"�# À ��$ b SLS �U�UE z�"Æ   � R Rw�0/�P�Q R W 100 Hz ��b 4PLOG �&�

(a) 1*2*3

(b) 4*5*2*6*3

(c) 7*8*2*3[
7 L1 ¦^§^¨*9*:*)*+*,*-

;
1 <*=*>^¥*?*)*+*@*A

<*= Re Bl Le Mms Rms C0 C1 κ/β tmin tmax/τ ζm ζp

(Ω) (N/A) (mH) (g) (Ns/m) (mm/N) (mm/N) (ms) (s) (%) (◦)

4PLOG 5.55 8.04 0.49 12.23 8.43 0.17 — 0.75 6.7 2.0 18.14 1.78

L1 SLS 5.55 8.04 0.48 11.42 8.43 0.19 0.16 — — 2.0 18.39 1.80

FSLS 5.45 7.95 0.48 13.08 3.61 0.15 0.11 0.75 — 2.0 11.00 0.94

4PLOG 2.94 5.97 4.21 19.61 3.12 9.50E-02 — 0.1 2.40 2.0 19.95 1.30

L2 SLS 2.94 5.97 3.94 20.31 3.12 9.50E-02 4.62E-5 0.1 — 2.0 19.99 1.33

FSLS 2.94 5.97 3.94 20.31 3.12 9.50E-02 4.62E-5 0.9 — 2.0 19.95 1.29
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[2] R K	D	E	F#�#	 r	s ��	 b ��� � "#� P	Q ?
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{ 4
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|�~ M t��
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Q ?�5�6 b FSLS ��� ? µi�������� b ��
 { ]�~�y R W 4PLOG ���
b E z"�# À ��$ R � SLS

?
µ
i���6 W�0��
5
7����
b

S µ
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	R��#0#���	b FSLS �#�#�4������ � �#	 r	s ��� � "#� P	Q ? ��
���
	b� 
�����

R

(a) 1*2*3

(b) 7*8*2*3[
8 L1 ¦^§^¨������*)*+*,*-

[
9 L1  �!�"^¥*)*+*,*-

4 ���
°
W
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b @�A�% f Abel �& b�'�( { FSLS �$� KZDZEZF 
$�$�$
 ? �$¿Z\

]�R .�� 
U�U�U
 ��� i � � ? 5�) 0�2�3 @ P D�EFU'U(�G�H�I�J
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{ 5�) '�(��� �!�" ( O�J <�= /e fvu&g
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