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Fig. 1 Analytical model for a moving magnet type
LDM (unit is mm).
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Fig. 2 Magnetic equivalent circuit of the cylindri-
cal moving magnet type LDM.
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Table 1 Design parameters used for calculation of
the LDM.

Item Symbol Value [unit]
Fh.:x density at operting Bp 1.2 [mm)
point

Space factor 4 0.7 [mm]
Density of magnet Pm 7400 [mm]
Density of rod Pr 7900 fmm]
Electric c_tmducuvtty of pu 5.63x107 (S/m]
copper wire

15

10

Mechanical time constant, Ty, [ms]

1 2 3 4 5 6
Height of magnet, 4, [mm]

Fig. 3 Calculated results of the mechanical time
constant depending the thickness of magnet.
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Fig. 4 Basic structure of the LDM designed by
permeance method (unit is mm).

Table 2 Principle specifications of the moving mag-

net type LDM.
Item Symbol Value [Unit]
Number of poies P 4 poles
Pole pitch T 24 [mm]
Thickness of magnet hm 3 [mm]
Width of magnet W 19.2 [mm]
Nd-Fe-B alloy
P““““l“’"‘ —H, : 903 [KA/m], B;:1.17 [T)
Materials | Ma&ne s
Mover| { BH Yz : 263 [k1/im?)
Rod Carbon steel (S10C)
Rated stroke Ly +7.5 [mm)]
Mass m 1087  [gi
Number of slots Ny 4 slots
Number of umns perslot| n 156 turns
Slot pitch % 24 [mm)
Su'uor Slot width 5 3 [mm)]
Maierial Carbon steel (S10C)
Length of air gap ¥ ] 0.5 [mm)]
8§00 ;
Permeance
Z 400 n':lethod_\
= 200
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Exciting current, [ [A]

Fig. 5 Static thrust, F, , vs. exciting current, [ ,
characteristics of the LDM (x =} mm).
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Table 3 Measured and calculated results of resis-
tance, thrust constant and mechanical time constant.

| Measured Calculated value
Item Symbol (unit] " O pormeance]
method
Resistance R Q) 57 55
Thrust constant| Kf [N/A]| 60.7 61.3 62.8
Massof mover | m» [g] | 1097 1087
ﬁﬂﬁﬁm Tm [ms)| 17 16 15
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Fig. 6 Contol block diagram of the LDM.
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Fig. 7 Step response of the LDM (displacement
command x. = 7.5 mm).
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Fig. 8 Frequency response of the LDM (displace-
ment command x. = £ 0.5 mm).
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