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Fig.1 The 3D structure of high voltage connector
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Table 1 The performance for the high-voltage connector

Item Unit Performance SPEC
Shield Effectiveness dB Min. 40dB ES91500-00
Voltage Drop mV/A Max. 1.0 1
Temperature Rising T Max. 40°C 1
Terminal Retention Force kef Min. 10 1
Insert Force btw. M/F TMLs kef 0.2~6.0 1
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Table 2 Material Properties for FE analysis

Item Unit PBT Cu-Alloy  Sheet Metal

Elasticity modulus MPa 4,700 113,000 212,000
Poisson’s ratio - 0.46 0.34 0.3
Ef"ftfef:;‘:‘l“expamion 1K 6.7E-5 1.82E-5 1.66 E-5
Thermal conductivity W/m-K 0.26 62 238
Electricity resistivity pohm-cm 10E6 2.09 72
Specific heat J/kgC 1,712 380 500
Mass density kg/m' 1.5E3 8.9E3 8.03E3
Tensile strength @ break MPa 83 672 1030
Flexural strength @ yield MPa 118 360 896
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(a) 3D 4Node-Tetrahedron
Fig.2 A mesh generation for Finite Element Method

(b) Mesh generation
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Fig. 3 Distribution of the E-Field for high voltage connector
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Fig. 4 Verification of the connector by using FEM
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Fig.5 The manufactured high voltage connector assembly

Table 3 The comparison of performance between Test & FEA results

. Performance
Item Unit SPEC
TEST FEM
Shielding Effectiveness B 75.1 63.2 Min. 40dB
(510 ~ 1,710 kHz, 70 ~ 108 MHz) 59.9 58.8 Min. 30dB
TML Retention Force (Male) kgf 65.7 64 Min 10
TML Retention Force (Female) kgf 348 325 Min 10
Insert Force btw. M/F TML kef 4.9 4.7 0.2~6.0
Voltage Drop mV/A 0.1 0.2 Max 1.2
Temperature rising @150A c 372 352 Max 60
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