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PROJECT: Precision Underwater Positioner

ENGINEER: M.Brown

Title: Motor Sizing calculations
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PROPERTIES & ASSUMTIONS:

Weight of probe head
Weight of motor(s)
Waeaght of linkege + aam1

Totd Weight at M1
Total Weight & M2

W1 = 401bf

W1 = 177.925newton
W1 = 18.143Kkgf

L, =0152m

L, =0457m

CALCULATION:

Moment found at motor 1

kip © 10004bf ksi® = psi

Fq © 304bf
Fy © 5ibf

F3 = 5)bf
Weight of linkage + arml+ am2 £ = 54bf

W1li=F +Fy+Fg

W2:=F+Fy+Fg+Fy

k° kip ksf°@ psf"M pcf°M prOM
in #2 ft # ft
Length 1= length of firgt joint; L1~ &N
Length 2 = totd length: L= 18in
Typica Motor weight Myy = 5%g
Myy = L102lb
M3
w1
V
| o

L1 !

L2

M oment found at motor 2

Ml:: L1W1
M = 20ftIbf
M = 240inHbf

M 1= 27.116 newton>m

M2 = L2>§N2
M, = 675ft4bf
M, = 810inAbf

M 2= 91.516 newton>m



11/4/2002

Polar Moment of Inertia of a mass= J,

r:=254n

M:=W1

Distance to center axis Loy = 16in ,
. PH Radius of houdii
of probe head housing e
Density of material _.164bf Mass of object
in3
. . 4
Polar moment of inertia = p;i; i= 61.359in"
Polar moment of Flpy
inertia of amass M= 3y = L001Ibft?
Torqueregquired to accelerate an inertia
. 22p _ rad
Vmax.— @ Vmax— 0209;
Vmax rad
= =0105——
fmax™ Hee Amax 2
sec
Uinertial = IM @max tinertial = 0.0431bf>n

Inertid torque:

D :=504n

M = 401bf



