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Abstract; The effects of metal mandrel, coil substrate, antenna slot, antenna slot filling material , and shield cover of an elec-
tromagnetic wave propagation resistivity logging while drilling( LWD) tool were simulated by a 3D finite element method. The
results show that the low resistivity of metal mandrel, coil substrate, and shield cover can lead to significant electromagnetic
signal reduction, whereas the effect of the slot filling material with high resistivity is nearly negligible. Under the consideration
of mechanical strength, the attenuation of electromagnetic signal can be minimized via increasing the slot length, enlarging the
space proportion of slot, and reducing the slot depth. The structural effects may result in nonlinear response changes with the
formation resistivity; after eliminating the structural effects, the responses recover to change linearly with the formation resistivi-
ty in a broad range, satifying the requirement of linear calibration. However, due to the decrease of magnetic flux in the coils
after eliminating the structural effects, the tool responses may become smaller than those without the structural effects.
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