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Roadway IPT; Mechanical Systems @l s
MATERIAL CHARACTERISATION AND DURABILITY :

THE UNIVERSITY OF

Te Whare Wananga o Tamaki Makaurau

A broad programme of material characterisation and component durability
investigations, provide capability to model thermal and structural performance.

« Multi-criteria characterisation and selection (potting, casing, pavements materials)
 Durability studies of IPT componentry (ferrite, SMCs, litz wire, electronics)
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Materials

Buried pad; Ambient temperature: 50C,
Current: 60A

150 m Simulation ®mExperiment

: II II
0 II II

Flush mounted 1/4-scale pad Coil Ferrite 40mmbelow  Sand
Ambient temperature: 50 °C, Current: 60 A pad surface

98.607 Max

93.232

Temperature (C)
N
o

Flush mounted
pad in sand box

FLIR infrared

; thermal camera
Insulation Sensor #1

/ Sensor #2

g Sensor #4 Sensor #3 il

FBG sensor
instrumented pad

800 >

Validation: Buried and flush mounted pads, energised in model and real pavements
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Modelling: Full-scale pad coupled electro-magnetic and thermal simulations

Full-scale pad including capacitor board Steady state losses at coil and core, full scale
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99,301
Surface temperature 07,553
95.716

monitoring using
thermal camera

03,878
92,041

Ambient temp: 30 °C
Current: 100A

Validation: Pad including capacitor board, aluminum shield and thermal pads
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Modelling: 1/4-scale embedded pad structural simulations

o -
Aggregate- /a-scale pad

Coil

tﬁ T

Fibreglass tray

Complete structural model for 74 scale IPT pad,
installed in ‘substitute’ pavement material

Predicted ferrite strain field and deformation, with wheel load at varies positions above pad

Solution Coordi

Solution Coordinate System Global Coordinate System
Time: 1 Time: 1 Time: 1
Custom Custom Custom Obsolete
3/02/2020 7:27 PM Max: 0.0044334
2 0.00021405 Min: -0.001934
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67721e-5 0.00012327 DUORETES
48951e-5 7.7883e-5 0.00018784
3018e-5 3.24%e-5 0.00013894
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-4.4902e-5 ALt -0.00010556
-6.3672e-5 -0.00019446 P LI R T
-8.2443e-5

Validation: Pads installed to model aggregate/epoxy resin pavement
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Validation: Mechanical test of 1/4-scale
pad flush-mounted in pavement

A
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Validation: Mechanical test of 1/4-scale
pad flush-mounted in pavement
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Location of strain gauges (blue)
attached to ferrite bars

Comparison Sensor Location, Load: 4.2 kN
Comparison of Several Load Cases, IPT pad top view, IPT pad top view,
Sensor 7T Sensor 2LLT Sensor 7T
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