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A study on Analysis Technique of Design Parameters
for Brushless DC motor

Kyung-Ho Maengs,
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Abstract - Recently, it is increasing to use more
Brushless DC Motor with high energy density
permanent magnet and semiconductor control unit for
complementing the mechanical defect of Brushed DC
Motors. For designing of BLDC Motors are required
complex parameters like as rated characteristic,
Geometries, B-H curve of magnet and steel materials,
winding  factor, etc. Moreover, design and
manufacturing are difficult because of additional
control circuits.

Generally, Design parameters are gotten by analysis
of Motor which is used. And the design parameters
are used to design a new motor. But getting the
design parameters through the eyes and experience is
limited and it takes a long time.

In this paper a method is proposed to efficiently
analyze motor design parameters through the No load
and Load Test, Back EMF Test, Simulation Analysis
and Patent Analysis Method for existing BLDC Motor
for a cooling Fan in Vehicle.
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TYPE | 93¢ Hdg 4 | 250[w]
I 4[pole) & | 180[w]
<24 | 6lslot] A7 <45 | 2800[rpm]
94A4 | DC 12[V] AA3E3 | 510[keg cm)
AAAF | 20(A] 2HE%F| 1.2(kgl
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23} (VernierCalipers)3t 9 2.1 A: A= [F2]9 2.

Parameter Value

Rotor outer Diameter 84.5[mm]

Stator outer Diameter 67.7[mm]

Air gap 1.4[mm]

Length of Magnet 5.2[mm}
Wire Table[AWG] AWG17[coil], Dia 1.156{mm]

Number of winding 30{Tum]

Connection_type Delta(s) Connection.
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TDK Magnet &4
T Re51d1{al Flux Rféf:oﬂ Coercive force
Density(Br)  |Permeability(iirec)  |Hcs(kOe)
TDK FB5N | 4.4+0.1[kG] 1.05 to 1.10 2.850.15
TDK FB5B | 4.2+0,1[kG] 1.05 to 1.10 3.30£0.15
TDK FB4A | 4.1£0.1(kG] 1.10 to 1.20 2.2020.20
TDK FB4B | 4.0£0.1[kG] 1.05 to 1.10 3.20£0.10
X 3 Magnet Material A&
Magnet Steel
4389 FFALYE(B ARE Y Iron Loss
TDK FBEN 0.1781[T] 518 9.8[W]
TDK FB5B 0.1776{T] S20 12.6[W]
TDK FB4A 0.1745[T] S23 14.2[W]
TDK FB4B 0.1749[T] $30 15.8{W]
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TDK FB5N 518 0,1789(T) 545[V]
TDK FBR5B 518 0.1767[T) 5.39[V]
TDK FB4A Si8 0.1744[T] 5.32[V1
TDK FB4B Si8 0.1754[T] 5.33[V]
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Parameter I ga saas | 249 sy
Rotor outer Diameter 85(mm] 84.5[mm]
Stator outer Diameter 68[(mm]} 67.7[mm]

Wire TablelAWG] AWGI17[coill AWG1T[coill
Tum 30 30
Magnet TDK_FB5N TDK_FB5B
Steel S18 18
Wire Connections Delta(s) Delta(a)
Switching Angle 180° 180°
Back-EMF 55[V1 5.39[V]
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