p(AB) = 2B o

=117
A+B Po

¢ := 345
NA

Mark Audio Alpair-6M 3.5"

-6
Rpi=36 fgi=63  Lg:=1287-10
1 -3 A
Spi=363—— =363x 10 (m"2)
100
S
a:= }—D - 0.034 m)
s
: L 3 ()
Vg = 48—— = 48x 10

1000

Qms =276  Qpg:= 045 Qrg:=p(Qus:Qgs) = 0387

Mechanical Components

\Y
AS -3
Cus = ~ = 2616 x 10
1 -3 8-p
MMS = ) =244 x 10 MMD = MMS_2
(27mf5)"Cpys 3.m°-a
M
1 MS
Rpg = —— | —— = 0.35
Qms  Cms
Zar(6) = 27 f-Mygr + Rppe + —————
m(f) : MD * RMS * T e

Acoustic Components, using infinite baffle analysis

Rap = =4904x 10" Rppi= — = 1112 10
T-a TT-a
3 8.
5.94.a -9 Po
CAl = ) =1.675x 10 MA]. = =93
PoC 3 -a

1
Zae(f) = plj-2mf-Maq,Ras + p|Rpq, ————— Zppi=Z
AF { A1-RA2 AL T G f)Cayg AB = ZAF

Sp=2.195x 107

3

Define mechanical impedance

Front components

Define acoustic impedances



Voice Coil Impedance

(BI)®

2
Sp

Define motional impedance of voice coil

SD

Z) (f) = j-2-mfLg

Zyyc(f) = RE + Z.(F) + Zypot(F) Add to RE, making ZVC with no electrical inductance

Modeled ZVC vs. Frequency

s

10 100 1x10° 1x10*
f

100

— ZVC Modeled |

Impedance (Ohms)

Frequency (Hz)

Closed Box Design

1 QmcRte O\
Qrc=——= Quci=35 Qpci= ————— =0.886 EC
> G =2 _1-2878
V2 Mc ~ QrC Qes
Y, Y,
AS 3 AB 3
Vag =~ = 1668 x 10 Vg = = = 139 10 fo = fo/T + o = 124059
Y, - M VI+aQ R
Came —2B  1108%10 ‘Mam = —2 _ 166558 Rap = MS 1 2MS _ 1 468 < 10
AB AD AB
2 2 Quc
PoC Sp Sp
Catim *CAB _ 8889x 100  Mamm — 185158
AT= =8 AC* :

MAB: MAC_ MAD— MA1:93



Vented Box

Qrg=0.387 Q=20

h:=1 o= 1.286 qg:=1 BL4 Alignment!
MW
\%
Vapi= —2 _3733x 10 0
a
fg = h-fg =63 Helmholtz resonance frequency
fL=0qfg=163 Lower cutoff frequency
\Y Q
AB — L
Cpagi= —— =268x 10 ° Ray = ———— = 1.885 x 10°
NWABA AL
Po-C
ap = 0.0125 Choose a 2.5cm port diameter
™2, T2,
3 8-p
5.94.a — 0 _
Cagpi= —— =8331x 10 MA1P= = 2529
3-m-a
poC p
1

Spi=m(ap)” = 4909 x 107 *

Sp Sp
Lp:= Mpp-— — 1.462- |— = 0.071 100-Lp = 7.102  (cm)
pi= Map — P

fos= foI+ a= 95253

Calculate port length

_aCp -8 . 1
CATA= s = 1.508 x 10 MQQ.——2:185.158
MQB:

=Mac-Map ~Mp =93



Internal Box Dimensions

Lyy = 0.012 Wall thickness 12mm (1/2")
— 5 H
VPORT = SP'(LP - LW) = 2.897 x 10 Calculate in-box port volume
4] 12°) [ 0.0254° 4
Vp = 6107 6_(2_3) 122 1Y =2202x 10 Approximate in-box driver volume
1 1
Ve e Vnes 4V Vp=3982x 10
TOT= VAB * VPORT * Vp = 290
Given W= 0.1 hi=01 Use 0.6x1x1.6 ratio
w 0.6 d h
d-w-h=V —=— —_—=— — =16
TOT h 16 w06 d
d 16.067
MA
W, | = 100Find(d,w,h) = | 9.64 (cm)
h 25.707
mm for gasket .:'l||1.|||
[2: - - > . 1;.' o
i i
=y $
3.6 | ——
[113.6] ===
§ 92 10
[92] |;22]
- Y
Y
Y

Alpair 6.2P | 6.2M

driver dimensions
y (directly from sample Adp)
markaudio ., by did | n-october-20m




