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There are at least eleven parameters commonly used to express damping. Cross-reference
formulas are given in Tables 1A through 1C. The formulas are taken from Reference 1.

Let wy, be the natural frequency in units of radians per second. Notethat wp, = 2pfp,, where fp,
isin units of Hertz.

Table 1A. Damping Reference

Parameter 3dB 3dB Damping Loss Factor h
Bandwidth Dw | Bandwidth Df Frequency fd
(rad/sec) (Hz) (Hz)
3 dB Bandwidth
Dw (rad/sec) _ Dw = 2p Df Dw = 4pfd Dw=wph
3 dB Bandwidth of = Vn h
Df (Hz) Df:% _ Df =2fd - 2p
2p
Damping _ Dw _bf _Wph
Frequency fd fd‘4_|o fd‘? _ fd= 4p
(Hz)
Loss Factor h _ Dw h= 2p Df h = 4pfd _
Wn Wn Wn
Fraction of
Critical Damping S = Dw S = p Df S = 2pfd S = h
Z 2Wp, W W 2
uality Factor W W W 1
Q y Q Q =n Q = n Q = n Q =
Dw 2p Df 4pfd h
Decay Constant s = Dw s = n h
s (1/sec) 0 s = pDf s =2pfd T2
Time Constant t { = 2 { = 1 _ 1 { = 2
(sec) Dw p Df 2pfd wph
Reverberation 13.8 2.2 11 13.8
RTgo = —— RTgo = == RTgo = == RTgo = ——
Time RTep (sec) 60~ by 60 =y 60 " g 60 = W h
Decay Rate D D =4.34Dw D =27.3Df D =54.6fd D = 4.34w, h
(dB/sec)
Logarithmic _ pDw _ 2p2Df 4p2fd
Decrement d Wi, d= d= d=ph
Wn Wn




Table 1B. Damping Reference

Parameter Fraction of Quality Decay Time Constant
Critical Factor Q Constant s t (sec)
Damping (1/sec)
z
3 dB Bandwidth
Dw (rad/sec) Dw = 2w,z Dw = Wn Dw =2s Dw = 2
Q t
3 dB Bandwidth Of = ¥nZ _ Wp of =S Df _1
Df (Hz) p 2pQ p pt
Damping Wp, Z _ Wp S _ 1
fd=—— fd=—- fd=— fd=—
Frequency fd 2p 4p 2p 2pt
(Hz)
h = 1 h = 2s 2
Loss Factor h h=2z 0 S wy S wpt
Fraction of _ 1 _ S S = 1
Critical Damping _ Z= E Z= W_n B W_nt
z
Quality Factor Q _1 _Wp _ Wpt
Q 2z - Q 2s Q 2
Decay Constant s = Wn s = 1
s (1/sec) S=wpz 20 _ Tt
Time Constant t { = 1 { = 2Q ¢ :i
(sec) Wi, Z Wi, s _
R_everberatlon RTgo = 6.9 RTeo = 13.80Q RTg = 6.9 RTgo = 6.9t
Time RTegp (sec) Wn, Z Wn 2s
Decay Rate D D =8.68w,, z D 4.34wp, D =8.68s D= 8.68
(dB/sec) B Q Tt
Logarithmic d=2pz q= pDw 2ps _2p
Decrement d T Q T wy wpt




Table 1C. Damping Reference

Parameter Reverberation | Decay Rate D | Logarithmic
Time RTgo (dB/sec) Decrement d
(sec)
3 dB Bandwidth _ 138 _ D _wpd
Dw=—"2_ = ='n¥
Dw (rad/sec) RTe0 4.34 p
3 dB Bandwidth 2.2 _ D wpd
Df (Hz) " RTep 273 " p?
Damping fd :i f :l f :W_nd
Frequency fd RTg0 54.5 4I02
(Hz)
Loss Factor h _ 138 _ D h = d
wn RTgo 4.34wp, p
Fraction of __ 690 _ D S = d
Critical Damping wn RTe0 8.68Wy, 2p
z
Quality Factor Q _wnRTgp _ 4.34wp _ bwy
Q=138 °= 5 Q=7
Decay Constant _ 6.90 _ D _wpd
s (1/sec) ® " RTgo 868 2
Time Constant t _RTg0 8.68 2p
(sec) " 690 D ~ wyd
R_everberation _ RTg = 60 RTg = 434
Time RTgp (sec) D wnd
Decay Rate D _ 60 _ D =1.38wpd
(dB/sec)  RTg0
Logarithmic _ 434 __pD _
Decrement d wnRTg0 - 434w,
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