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Optimal Design of Shifted Type Double-Sided Permanent Magnet
Linear Synchronous Motors
Lu Qinfen Zhang Xinmin Huang Liren Ye Yunyue

(Zhejiang University Hangzhou 310027 China)

Abstract For 12-slot/11-pole double-sided permanent magnet linear motor, this paper proposes
an effective method by shifting the armature or magnetic pole a certain distance to weaken the thrust
ripple, and carries out the structure optimization. Based on this optimal design, the electromagnetic
and thrust force performances are studied at the no-load and rated load, and validated by prototype
measurement. Comparing with other two structures which have more poles number than slots number
(12-slot/13-pole, 12-slot/14-pole), the results not only verify the applicability of this shifting method,
but also indicate that the thrust force performance will be improved if the poles number is larger than
the slots number. Therefore, 12-slot/14-pole structure has better thrust force performance.
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Fig.1 The diagram of 12-slot/11-pole double-sided
permanent magnet linear motor with water-cooling
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Fig.2 The influence of slot width and slot depth on motor
thrust force performance
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Fig.3 The influence of armature core length and width on
motor thrust force performance
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Fig.4 The influence of permanent magnet width and
thickness on motor thrust force performance
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Fig.5 The relationship between air gap length and
thrust force
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Tab.1 Main structural parameters of optimal design
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Fig.7 Comparison of thrust force between three designs
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Fig.8 Performance of final design at no-load
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Tab.2 Motor rated parameters
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motors with different slot/pole combinations

R 3BT IR = M e LR A L AT AN A S B HE
JitERE. FTLAE . FERITAN (i EBR B,
Ak &N RN NE R =iy N R K | A RN N E R =
S R MBI O, PR HE b 1 2 e g N,
B4 73 B0 (0 E 4 LE B InAS sE AR, R A )
ez HE ST BT LEAR R U, AR LA BOK R AR B 5 7
PERESELE, BI 12 #l/14 BRI o Re AR .

®3 HENMEELER

Tab.3 Thrust force performance comparison

% ¥ 12/11 12/13 12/14
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SRR (%) 4.81 6.29 8.26
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ANEEALHE SN ST (%) 11.07 9.55 9.88
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