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( A study for the output power improvement DC servo driver

to make remodeling of soft magnetic back iron)
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Abstract The Servo motor is consistent with the magnet rotor, winding, magnetic

back iron and the sensor. Especially the soft magnetic back iron in the servo motor,
which consists of the magnet rotor and winding, and between these two components
lies the magnetic circle. Its important to monitor the output power of to make conclusive
decision for designs. In these days main household electrical appliances, business
machinery and tools are made by process of miniaturization. Because of this
miniaturization in hardware, miniaturization of the servo motor is essential But the
decrease inside affects the power output. For improve of these has been several attempt
at improving the power output of these smaller servo motors. There has been
experiment in the servo mwotor composition, composing of the improvement of the soft

magnetic back iron through comparison of the out put power plans are being made.
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71717 283 Hojxlzm glon o& Igd I AFY TF FEJ  servo motord Al
g7t BeHol. 2¥3E motore 1 £FE ZA2AUY. A% motord] £ T
At & 7Hx7F A= HoA o itk o] AFAAE servo motord FAHE F St
magnetic back iron9] 7RA 3 B E 3o FHE FAS I

ro o P>

—693—



II. magnetic back iron?] remodeling¥ H] 3l
2.1 iron powderE press AlZl core

magnetic servo motor= ZA magnet rotor$} winding, magnetic back iron 223 M=
FAEel k. 1% magnetic back irone servo motor ¥Ze] YA I axis IO
235 = rotor® winding® A3E  dlube] magnet circle® o] %o ZE £ & AAT]
= FQBHolt} back iron® A Z3i= ferromagnetic materialel AF&HT}h 7)ol & iron
powderE pressA]Z] soft megnetic iron® sillizium¥} irong ¥& A7) soft megnetic iron
o] 1t}. iron powderE press A7l corer Z3} induction©] 1.9 Teol™ specific resistance
= 0.5~ 10* 2 omolt}t. maxium permeability= °F 250 HEolth YA o= disk type
motor?] back irone iron powderZ press Al corefo] ALEBY, 2 oL core
¥ back iron2 motor®] magnetic crise?l X eddy current®} staggered momentE Y o.A
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(1) winding (2) shaft (3) "oy
(4) back iron (5) case (6) magnetic rotor
¥ 21 (a)disktype motorol] A1 9] back iron #1X (b)core® back iron

ol9} L  eddy current$} staggered momentE ZFAAXZ
1.1a& disktype servomotor®l*¥ back iron¥] $#A& E
powderE press A7 core® back irong YEbA ZHojr}
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2.2 ring band core$} lamination core

MAAZ back irong sillizium-iron & A€ stgoen I FHlE 1Y229 7k
sillizium-iron &% sillizumel 3% X#=o] o™ o] AA9 saturation ironEth H o
W (iron?| saturation® 3 teslar) specific resistances 52 uQcmE=E iron Bt} 4vj7} ¢ =t}
%27] permeability= AHAY A717F 4A/cmd @ 2000V/Ameol™ static coercive field
intensity 0.2 A/cm ©lth. JAAE back iron ¥ e radial HEFCE lamination A1F
I & FY<E ring band B¥E EN BHENLYW  band e F Zol:E Imm olth
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radial W& S 2 lamination A% back irong 0.lmm F749 ¢ #HE HIAAE AL&3Y
AAo] B9 o glit thicknesse 0.3mm ©] X slit Z2o]¥E 10mmeolth 2922(h)e ()& &
FH Foln (2)& £ FoF 8FE < Aotk FA] AMEH 37FA back iron core
o] YL iron powder core® ring band core 22} 3l lamination A7 cored] HAHFL
z}z} 38mm, 35mm, 35mmeolZ HHZ A& 15mm, 10mm, 10mmeltt. @A FA= 77
5mm, 1,4lmm, 15Imm °}t}.
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2922 sillizium-iron &5 9 (a)ring band core®} (b)lamination* Z! core

m. 4243 motor induction calculation 28] I turning moment? &3
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1323~ 1H25% iron powder core®t ring band core 281 lamination A1l 3719 back
iron corel W¥ 54 FH4E& JEFE Zelth. 18 238 magnetic flux® characteristic
curveE® YEMA Aoln 19Y24(a)9t 21H2.4(b)Emagnetic induction® characteristic curve
E g Aoz IY25(a)¢t 1H25(D)E relative permeability®] characteristic curve®
veld Aolth 2924(a)¢(h)9 curvel 2 data sheetd] 28] €& magnetic induction 4
2ol curve2® curved AE FXolty.  1325(a)E iron powderE pressAlZl soft
megnetic irone] A& 23 relative permeability® YeEbd ZRolth 2Y25(b)9] curve(l)
£ ring band core®} lamination A7 core?] data sheetol 28] U2 relative permeability
ol curve(2)£ ring band core, curve(3)<> lamination coreZ ZtZ} dZo] 93] I
relative permeability® YeElE olch. 2259 988 iron powderE pressAlZl  soft
megnetic iron ©] sillizium-iron &9 relative permeability Bt} @43 A& AL &

Ak,
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(1) iron powderE press A% core
(2) ring band core$} (3) lamination core
323 magnetic flux2l characteristic curve
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1924 (a) iron powder core® magnetic induction characteristic curve
(b) ring band core €} lamination core® magnetic induction
characteristic curve
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2925 (a) iron powder core? relative permeability
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A9 54 FHAE 99 sillizium-iron &£ 9 ring bandcore$t lamination AlZ] core?}
iron powder& press A%l core .t} magnetic characteristics’} 8% U4& AL & £ ¢
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3.2 soft magnetic back iron®] i@ 3ol Al motor induction calculation#

turning moment$] &3

disk type motor®] back iron< 3 A3tE rotord ¥HLZEEH 4, wE "olA Ut

olZ 3] motor HFol& 27019 2L =79 air gape] AU 4E9 winding? back
iron Aleldll A& magnetic rotorZ induction®] A 4FE 938 reflectinge 53+ 293.13
2ol YA F 7N9 winding® back iron 7FXE Zzte]  feromagnetic spaceZ 714
gtk o] T F+F rotorZt EATE F7HY permeabilitys feld intensitye] AlAHE 98}
o YA wet WA G dAS G AT A7]A rotord scalr potentialE @2t
331 ¢,7} space@e EA &t 31 space@d, space® 123l space®@S] scalr potential
< ggH Zo] FoiAh

space® 9] scale potential ¢;<

¢1(p) = (]-—k) - sg:oki[k?i ¢e(xp, Vs, _25+Zp) - k3k+l Pe (xp_ Yp, _2(3+ 1)_21))]

space® 2] scale potential p, =

o0

pa(p) = sZo ky Lkl 0o (x5 vy, 25+ 2,) — k3 k0. (%, v, 2(s+1)+2,)]

- SZO k§ [ki ¢e (xp, ZVp, _23~Zp) - k3 kls+1¢e<xp' yp, —2(S+ 1)+2p)]

space® 9] scale potential @3 &
o) = (L= ky) = 2 K3 LK] 0 (%), 95, 25+ 2,) = k™ 0o(2), 3, — 25— 2,)]
2 Foldnh

olu} si= reflecting factor ©}H k1=—zl—._;5l°]ﬂ ky= Z3;z2
) 2+ 13

(o}

driver®] magnetic rotorst windingAto]e] air gap®l feld:= potentiale] o} induction©]
Y magnetic feld intensity® YERol #22 —grade, = Hol & 9 29 scale
potential & the A3 Zbo] zwak feldz vhERA 4 ok
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spacel . space2 space3
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2%3.1 induction caculation® 9%  magnetic rotor?]
reflecting o €%t equivalent charge
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Zt W% inductiond AT, 1¥32(a)E  space@9] z %3 induction B, & U}ERW

o]t} turning moment?] X o2 AL 374

Y

model9 turning moment constant® 18
3.2(0)% 2ol motord air gabol 05mm= 28I rpmo] 1400 V/min ¥ 9 silizium 33
] ring band core(1)7} 1.9 mNm 7} 4529 lamination core(2)7} 1.8 mNm =2 1
iron powder(3)°ll ¢3} core 1.75 mNm7} &A= vt 2Y3.3L turing momentg =43}
7] #18te] A FE  disk type dc motore] AA 19L& HQ Ho|t} o] aPe] B Fx
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4 28

servo motor®] back iron® 37FA #El<l iron powderEZ pressAlZl megnetic iron¥
silizium iron §¥¢ ring band core ¢ lamination core®] magnetic characteristicg Hl I
28 A silizium iron §E< band core ¥ lamination core® magnetic characteristic
o] iron powderZ pressAlZl iron core E.t} magnetic characteristic 84 Y& AL B4
A" soft magnetic back iron®] 18 3dtAA z W& inductionE ANTFHREH FAH
oA L& turning momentE B3I Y. turning moment constant= motore] air gab
o] 0,5mm ©]3 rpme] 1400 V/min & = & silizium 79 ring band coreZ} 1.9 mNm
o] 3 lamination corex 1.85 mNm 28 1 iron powder®] 23 core® 1.75 mNmZE tourg
ZHAME siliziumol] 218 core7t &F 10 % AES EFE ¢ #HAIAINE RS B F+ ¢
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