ELEC 343, Assignment 4, Stepper Motors:
Do Study Problem: SP9.2-2, SP9.3-1, SP9.3-2, SP9.4-2, and SP9.6-1
Textbook Chapter 9 Problem(s): 1, 2, 5, and 8.
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SP9.2-2. F 8.2-1); TP = — = — =7 = 180°
(a) From { ) RT 3 T
(b) From (8.23), 8L = —7— = —27_ _ T _ g0
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(¢c) The rotor could rotate in either direction.

SP9.3-1. From (8.3-27) with T, and i, =0,
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SP9.4-2.

Ty, = 0 therefore from (8.3-2) with iy =1, i, =0 and fp, = — L
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SP9.8-1. The step length from (9.6-2) is

Initially 6y =0. With iy =0 and iy, =1, the rotor advances a step length thus,
Opq =18°. With iy = —I and iy = the rotor advances one half a step length, thus
b =18 +9 =27°,
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From (9.2-1), TP = =~ ="~ =
rom (9.21), TP = o= =

TP s
From (9.2-3), _=— = L _ gg0
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The excitation sequence for ccw rotation is as, bs, cs, ds, as,... .



2. Lm = L], + LA + LB COG(RT H,m)
Lisbs = Lys + Lo + Lp cos[RT (6, — SL)]
Leges = Lis + Ly + Ly cos[RT (6, — 2SL)|

Lasas = Lis +La + Lp cos[RT (6, — 3 8L)]

1 4 1 . 1 . 1 .
W, = "2-Lnsas la‘; + ;Lb!bs 1135 + ?L_cseslcg + ?Ldsds ldzs

Te = g;vc =— %LB {i‘i sin{RT ﬂm) + ié sin [RT (erm - SLJ]

+iZsin[RT (ém —28L) +id sin[RT (0, — 3SL)]}

b. P=4,N=5andRT =8
27 27
SL=—"—=~——=0.057=9°
RTN _ (8)(5) i
With the axes as shown,
an as, bs, cs, ds, es, as, bs excitation

sequence produces cw rotation.

The self-inductances are

Liysas = Lig + Lig + L cos 86,

Liwps =Lis +TLa + Lp cos8(f;y, + SL)
Leses = Lig + L + Lp ¢088(6y, + 25L)
Ligsgs = Lig + Ly + Lp cos8(6,, + 3SL)

Leses = Lns + L +Lp c038(6m + 4SL)
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C-U_e = 4T,, thus w, ='4—T_;' = "2"f5‘
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Thus, f, = Fwe Wrm = SLf? = mfs
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For N =2, =l 2,




