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• Environmental Concerns Driving change
– Increasing fuel costs
– More environmentally conscious consumers
– Higher fuel pump failure rates due to more caustic fuels like ethanol

• Virtual re-designing utilizes the increase strength of bonded 
Neo magnets which
– Reduce the weight and size
– Improve energy efficiency and product performance
– Lower eddy current losses

Fuel Pump Motor
Rationale
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Benchmark Ferrite Fuel Pump 
Winding Details
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Benchmark Ferrite Fuel Pump 
Flux Scan
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Benchmark Ferrite Fuel Pump 
Dyno Test
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Benchmark Ferrite Fuel Pump
Motor Specifications

No. of Slots 8 Total  magnet weight 38.18 gm

No. of poles of magnet 2 Copper wire diameter AWG Size 29

Turns/coil 190 Magnet OD 32 mm

Length of Air gap 0.6 mm Magnet ID 23.5 mm

Current at 30 mN-m 4.07 A Magnet length 30 mm

Current at 60 mN-m 6.47 A Stator OD 22.3 mm

Efficiency at 30 mN- m 47 % Stator core length 22.2 mm

Efficiency at 60 mN- m 36 % Back iron thicknesses 1.65 mm

Total motor weight 165.9 gm Length of the motor 30 mm

Total copper weight 12.17 gm Overall diameter 35.3 mm
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Bonded Neo Concept #1
High efficiency and performance, lightweight, small footprint

• Permanent Magnet Brushless DC 
Motor

• Same air gap as the ferrite fuel pump 
motor

• MQP-B+-20056-070
• Compression Molded

• Radial Magnetization Pattern

• Volume and weight is reduced by over 
50%

• Draws less current from the battery for 
the same torque

• More efficient and environmentally 
friendly
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Comparison
Benchmark Ferrite Fuel Pump Vs Bonded Neo Concept #1

Benchmark

Redesign
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Bonded Neo Concept #2
Increased air gap for maximum protection

• Permanent Magnet Brushless DC Motor
• Increased air gap for maximum protection

– Air gap of the motor is increased to 1.0 mm 
from 0.6 mm to allow the additional layer of 
protection outside magnet

• MQP-B+-20056-070

• Compression Molded

• Radial Magnetization Pattern
• Volume and weight is reduced by over 

50%
• Draws less current from the battery for the 

same torque
• More efficient and environmentally friendly

• Bonded Neo delivers increased 
performance, while at the same time 
providing an additional layer of protection 
against corrosion and other wear. 
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Benchmark

Redesign

Comparison
Benchmark Ferrite Fuel Pump Vs Bonded Neo Concept #2
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59575536Efficiency at 60 mN-m (%)
6462.56247Efficiency at 30 mN-m (%)

4.755.055.16.47Current at 60 mN-m (A)
2.752.8534.07Current at 30 mN-m (A)
0.610.60.6Length of Airgap (mm)
9.57.57.538.18Total magnet weight (gm)
23.820.219.212.17Total copper weight (gm)
2827.526.235.3Overall diameter (mm)
22222230Length of the motor (mm)

8580.575.1165.9Total motor weight (gm)

Injection Molded
Compression 

Molded
Compression 

Molded
FerriteType of Magnet

BLDC
MQP-14-12 (IM)     
0.6 mm Air gap

BLDC
MQP-B+-20056-070 

0.6 mm Air gap

BLDC
MQP-B+-20056-070

0.6 mm Air gap

PMDC 
Ferrite 

Benchmark
Parameter

Comparison
Benchmark Ferrite Fuel Pump Motor Vs Bonded Neo


