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Design and Analysis of a Tilting Actuator for a Projection TV
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This paper describes a lens transmissive type tilting actuator for a projection TV. An electromagnetic

analysis and a structural analysis of the tilting actuator system is necessary to design a tilting actuator for a
projection TV. The tilting actuator is composed a permanent magnet, coil and yoke as the electromagnetic

components and it needs a driving hinge part as the mechanical component. The design of the tilting actuator

for the projection TV is performed by the following procedure. Firstly, a magnetic flux density of the tilting

actuator system is analyzed by a mathematical theory and an electromagnetic FEM. Secondary, a magnetic
circuit method is used to determine tilting force. Thirdly, the structural FEM is carried out with an FE model

of a lens-transmissive type tilting actuator and then the prototype of the model is manufactured. The

characteristic of the prototype is experimentally observed. Finally, a design for a new hinge configuration is

suggested for better performance.
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Fig. 5. Finite element model of the lens transmissive
type tilting actuator

Fig. 6. Mode shapes of the lens transmissive type
tilting actuator

Z "] A|2x(von Mises) & H o2 A=
Hdl # A2 §2HE 21MPa ©] ).
gk Q A3 4] Rak A G E Sk

7% W9l +0.21°, 1Eal
wal S A5k o)

=== 2

==

5

1 MPa ¢!

OH =<

OH % & X

(== |

|

g ofo[e{of A A5

Sk Ao] dyts BEdE AlFE S AlAsko] A4
Tdo] T2 TV §o2 A3 d= £
El
el A]

= O
A= %x{g‘

= g

T =

g Nz olE e T4 EA ulot
dze BAow A A4 A9 Fassln.
WAE 7S ol gatel Y AFoolE A
Aol 2= ARl (Swept Sine)E 7}ZI8Fe] f-3

S WE i ooft o

TTE Fete Addo|th. F WA= 2y AF
olEl9] F& IAHE TEANE F U= =Y A
N3kE 7hSte] gIA o] FAtel] whE Al
ForE S Aot A WA= 28 o
v°ﬂ°1E1°ﬂ LG AT EIhS Q7kskel AIRE
01:1—__. ]_ /ﬂfﬂo]r)r.

d= TP aFdesrE S48 S8 7t

715 ol &3t 24 ARRITE 7t = &
A ARS At AFEE Fste dojxl 1
FHAFSE Fig. 7 ol BE wpel o] 1 A af
&= 618 Hz ArolA S o] A=
349 fretased F we A Ao A
t}.

e ou_[zToﬂ ]Ho];qe N@XJOE 74.2_01_0111;]__

747

a0

Fig. 7. Frequency response of the lens transmissive type

tilting actuator
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Fig. 8. Forced frequency response of the lens
transmissive type tilting actuator
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Table 1. Comparison along the coercive force

Coercive force Magnetic flux density Exiting force
(kA/m) (@y) (mN)
800 0.41 233
850 0.43 243
900 0.49 277
950 0.52 294
1000 0.55 311

0.280
0.260
0.240
Z 0.220
§ 0.200
0.180
0.160
0.140
12 13 14 15 16 1.7 18 19 2 21 22 23 24
Air gap (mm)

Fig. 10. Comparison of the exiting force along the air
gap
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