D z. m—wc_.n 3. 69 ._E&B.m,. the 3@5:52 of.a So<Sm.=c= waaﬂm.‘ in which-a curved-ter:’
Bavmnn:n rod is E.usa :8 a'curved mo_nnoa wm::w_ :ﬁ 83:« ‘ofa —.nm:m.:_:m spring. The -
inductance -of ‘the coil is L = 5 + 204 pH, where 6 is"the defiection argle in B&u:m. Its
resistance is 0.01 Q1. The spring constant is 7 X 10~ N-m/rad.

a) Show that the instrument measures the root-mean-square value of the coil current.

b) What will be the full-scale deflection if the rated current is 10 A?

¢) What will be the potential difference at the coil terminals ira: the current is 5 A rms
at a frequency of 180 Hz? Gmn:oz 3.14)

PﬂOw _.mzm

Q.. (35 pts.y For the ammzmnwn system given' in m.nm 2, the”
may be assumed to be infinitely permeable. The N turn
is supplied from a constant current source. The
n.«oummnﬂwo: is the sanme everywhere and is mwavouwnnn by

a) Obtain an expression for the instantaneous mcﬂnm produced

. by the device in terms of coil current i, crossection A,
number of n:ﬁnm N ng mﬂsuncwm vomwnmo= X.

b)) If the nnomwmnnwoz is 4x107 ﬂn. .and the 100 turn coil
current fs 50 A d.c. calculate the maximum weight the
structure could 1lift if the initia 313 ‘of the
armature is 0.5 m andolosed position o 51 m. .

c mo:oabm:n:n
c) Calculate n:m average force this am<»nm would produce if .\:SS:»-
it moves from ¥p.= 0.5 m to x = $.505 m

Note: 10 N =~ 1 kg farce. )

Stationary ol ——s = Fig. 3.69 Diagram for Problem 3.13.
~ .
N 0

. Constant 1 Zw.r:.? ho.../w

’ i Rl B e ...M“ M . .310 The actuator shown in Fig. 3:66 is'to be used 1o raise a 'mass :.:d:nr a d stance y.
mw«b..ré:p LT e ) ~ The coil ‘has 500 E:..m and can carry a current.of 2°A. «5:_9: “overhieating. The magnelic
iron n.o.)&_..u i ’ T . | . R ; . . -mateial can’ support a flux dé ity of 5T with :mm_ﬁ_c_n n.nE _Eu:m_Q Aﬂ_..:m_nm 2, flux at
e i o . . : . . = . ._._m air gaps may be neglected.)
twin L v .. a) Determine the maximum air gap y for which a flux %:u.é of 1.5 T can be established
nr._.q...opwu ] | with a current of 2 A.
.n\\ 'S . L o ; . b) With the air gap determined in uw: (). what is En force nxn:na by the actuator?
%\D : - ,//v .A\N . . v ) ¢) The mass density of the material is 7800 kg/m*. Determine the approximate value of the
T ) ﬁ.*xu. - T.».J i : o net mass n of the load that can be lifted against the force of gravity by the actuator at
H W ] . ! : : i : the air gap determined in (a). i :
; esimat - . . . : xms . the . d) What current is required in the coil to lift the unloaded actuator at the air gap deter- i
: .o.J.?MJ. : S s T ! losed . mined in (a)? ) R
| bk : | — - Xy X oa.,x.oJ . ) o ¢) What is the initial acceleration of the unloaded actuator if it is released at the air gap
- Qrme .AWIV e e e e e e _ ﬁ _ Qgp#v.«.ﬂ : : . determined in Aw.v when the coil current is PM A? . a.ﬁ.ze: 3.1.2)
- Dwﬂv..c..&ll_wv .\ : oz o . “ . P 240 mm - . . o :
ot . . . . . . i |

Fig. 3.66 Diagram for
2 \._ Problems 3.10, 3.18, and 3.19.
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