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Finite Element Analysis for Electromagnetic Field of

the Electromagnetic Clutch of Automotive Air-conditioning

YANG Shan-wen, LI Ping, XUE Ke-min, LIU Wei
(School of Materials Scinence®. Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: 2D finite element model of the electromagnetic clutch of automotive air-conditioning was founded by APDL. 2D
and electromagnetic field was analysed. The distribution diagrams of the magnetic lines and the attraction between the pulley
and the clutch were obtained. The influence of the change of structure size on the magnetic lines and electromagnetic attraction
was got, which provided basis for the optimization design.
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Table 1 The B-H of 10 steel

H/(A+*m") B/T H/(A*m™) B/T
200 0.05 2 000 1.15
400 0.1 2 400 1.25
450 0.15 3 200 1. 40
550 0.2 3 600 1.45
600 0.25 4 800 1.55
750 0. 45 5 600 1. 60
800 0.5 6 800 1. 65

1 000 0.75 8 000 1.70
1 200 0. 85 9 600 1.75
1550 1.0 11 600 1. 80
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Table 2 The basic parameters of electromagnetic clutch
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Fig. 1 2D simplified model of electromagnetic clutch
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Fig. 2 Meshing of electromagnetic clutch
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Table 3 Influence of the gap between pulley and chuck on

electromagnetic attraction

d/mm F/N d/mm F/N
0.001 1284.1 0.6 395. 64
0. 005 1311.1 0.7 331.87
0.01 1 280.0 0.8 285.95
0.05 1172.4 0.9 246. 11
0.1 1 083.4 1.0 208.62
0.2 895. 38 1.5 117.65
0.3 724.00 2.0 75.580
0.4 591. 36 2.5 52.017
0.5 485. 38 3.0 35.391

M3 AL AR ) F OB R B d A3
RBHN . 858 T B ) T it 9 5t P4 9
T W L S T8 G A5 A G 3 1 O i) — B, S R
SO PR R o DRI 25 ) R A Bl e - W A TR B ol
e FLABCRE AR W T AR . TG g 2 o3 A PRI 72 A
KA W o R B2 R B S 1 H B S AR 5T
Z BT W [ S B 0 W B W Sk wiE



Fak H1M

W3 SCRE R TR 2 TR L B S AR WL R IROT A

LB o HL R ) B ) I T IR B =
0. 005 mm Ky B 7 5 55 W 48 4 fih 5] 179 30 RLEL, H
W10 1 311.1 N,

M L=3 mm,h=4.3 mm B}, [ d #9281k XF
Wk I &y A s W 3 R .

Kl 3 W&o

Fig.3 The distribution diagrams of the magnetic lines
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Influence of the diameter wide of the ring at the

bottom of the pulley on electromagnetic attraction

L/mm F/N L/mm F/N
1 545.77 8 823. 30
2 669. 48 9 832.76
3 724.00 10 831. 39
4 757. 32 11 852. 49
5 782.30 12 850. 38
6 799.75 13 869. 95
7 812. 26
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Fig. 4 The distribution diagrams of the magnetic lines
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Table 5 Influence of the thickness of the chuch on electro-

magnetic attraction

h/mm F/ N h/mm F /N
1.3 120. 09 6.3 753. 04
2.3 337.66 7.3 769. 60
3.3 616. 10 8.3 765.63
4.3 724.00 9.3 755.23
5.3 736.06
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Fig. 5 The distribution diagrams of the magnetic lines

4 b HOINE] —E (I 1 S Lo A 6 Fi
o 3o W A B R 0 R AL R (EL RS B fe g T
3 A7 AH X i 5

b h=9.3 mm

K6 kLA

Fig. 6 The distribution diagrams of the magnetic lines
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