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Abstract

In this paper, the electromagnetic force calculation model of electromechanical integrated elec-
tromagnetic worm drive is established, and the electromagnetic force calculation formula in air
gap is derived by using the electromagnetic theory, and the parameter change curve related to
electromagnetic force is obtained. The output torque of the system is calculated by using ampere
loop method and magnetic circuit method. The formula for calculating the magnetic field intensity
of different magnetic poles under uniform magnetization is derived, and a two-dimensional mag-
netic field model is established. The results show that the air gap between worm gear and worm is
as small as possible. When the system is designed, more permanent magnets are used. Taking the
result of analysis into consideration, the permanent magnet adopts radial magnetization mode.
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Figure 1. Equivalent magnetic loop analysis
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Figure 2. The electromagnetic force distribution of different magnetic poles

B 2. NIRRT

M AT U H

Lg(mm)
()N =18

1) A [FIRGAR (T LR 3 o0 A BT R B, i SR g it JLmk & A Kt i, DA LR

PN N E R N
2)

SN LR 1 DRI ) 2 S W T 2 P ) 36 L PRLIRE AN 2 OB e L D R R T2 32 4 R BRI R B

Ko BT 22 ] (1 308 P P AT PR 0 PR S S L /N P IS Ak P A I S, B RIS U %ot LG 7 5 S K
3) HARERH 0.2 mm AN 0.4 mm i, HUELRGERCD, 23R E 0.4 mm BEHNE] 1 mm 1, A

Fh 1G]

DOI: 10.12677/met.2019.83034

272

IR SWEESES N


https://doi.org/10.12677/met.2019.83034

%% Hy

4) HIEH B 0.5 A HNE 1.5 AW, HRE IR IR A HE N A0, E A AT 1.5 A
A S AR, BRI AR 2218 .
4. RGH HE
e TUREe U M ii3n W 51 ) f, RIBZ 5, RS s T, iT LA an
T,=/,R
VAR S 4 WA P42 R = 60 mm, WRFE SIEATH G EEN a = 120 mm, BAFFIESS 42 7 = 55 mm,
WAFE ST RS AL AR 90°, 24 NI=100, “<BA L, =021, nliHEHRGHH %, Wk 2.

Table 2. The output torque of the system

#®2. RgwHNEE

TR N=20 N=18 N=16 N=14 N=12 N=10 N=8 N=6 N=4
5 5 45 4 4 3 3 2 2 1
T8 % Ty max (N.) 79.08 86.51 66.75 68.56 55.14 60.58 36.27 35.70 26.27
GRERFRTE T, max (N.m) 80.87 82.57 67.28 65.08 50.33 49.33 34.02 30.34 20.66
PR ZE(%) -2.26 455 -0.79 5.07 8.72 18.57 6.2 12.2 21.3

PO 22 B A B R R 7 T B Y i KA 5 YR B S B S KA P LU Y, FEREAR S NV
KTEET 12 BRI VEZ R ZE N, MR N /N T 12 B, PIF O R ZE RO, X R 2R 2R
R RE A 5 R T BRI P S5 ) O PR RAC S AR BT RS B BB, AR O DU L s AR ARK,
WhEE AR, DI SR Z M 28 K. FIRERR T S, AR OB LA DR 2 R A R AR Kok LA 7
AEARKARZE , BOSRETERD L 2% 17 R vk HLA8 ST, A s b LU SR P K R AN Y ST RE FE W &2
FERMA AN, BN WA R E DG4, MR, IXEEH R FEOHE A RIRZE .

5. EHRIT R RN —4EBRTT 54

W AE UG R BC T A A PR, RN SURN YRR S, PR s S FE (L K IMAZE AN 2, BN R
FFR G AR X AR BRG], S5 0T 2 181G & DR R AR A, 5 sSU LR A S &, 458
L 14 AT DU G R LT, e PR A URIC U7 2o R AR FE i mT AR A 0 th m] SR 42
I U 1) 58 4 el A% R0 D7) ) S8 gAY BN RSN S FE ANy R A in B 3 o, Herh N= 6.4 10, 18 I
PR IS 558 3 75 TP AP DL, (ERG JD 28— 50 AP0 R R A PNl S 5 JEE AN 7 2 A U P 4 Bz o

.238E-03
22475
449262
673774

.238E-03
22475

449262
673774
.898286 .898286
1.1228

1.34731

1.1228
1.34731
1.57182 1.57182
1.79633

2.02085

1.79633

2.02085

DOI: 10.12677/met.2019.83034 273 MU TR S AR


https://doi.org/10.12677/met.2019.83034

(WLRRRIRPE AL T, WS

.271E-03 -271E-03
198637 -198637
397003 1397003
59537 59537
.793736 793736
1992102 1992102
1.19047 1.19047
1.38883 1.38883
1.5872 1.5872
1.78557 1.78557
.005019 .001304
219038 233464
1433057 465624
647076 697783
861095 1929943
1.07511 1.1621
1.28913 1.39426
1.50315 1.62642
171717 1.85858
1.93119 2.09074
_.001089 -308E-05
1203405 -22735
405721 -454696
608037 682043
.810353 .909389
1.01267 1.13674
1.21499 1.36408
1.4173 1.59143
1.61962 1.81877
1.82193 2.04612
.001089 557E-05
1203405 232729
1405721 465452
.608037 698175
810353 .930898
1.01267 1.16362
1.21499 1.39634
1.4173 1.62907
U, 1052 1.86179
1.82193 2.09451

50)

©N=18

Figure 3. The line of magnetic force and magnetic induction distribution of different poles (Radial and tangential crisscross

magnetization)
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Figure 4. The line of magnetic force and magnetic induction distribution of different poles (Radial magnetization)
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