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Recent investigations of the torque transducer response function (ambient field signal versus applied torque or shear stress) have been conducted in a 13% chromium and 8% nickel stainless steel alloy in both the hollow shaft and solid shaft configuration.  An understanding of both is needed for applications with differing yield strength and hardness requirements.  Axial hysteresis measurements conducted before and after heat treatment exhibited little difference in coercivity and retentivity between the two sample types.   However, the macroscopic field mapping and transducer sensitivity studies showed the hollow shaft configuration to have a far superior degree of polarization in the sensory region and to exhibit an enhanced sensitivity, especially after heat treatment.  This was believed to be most likely due to its more efficient provision of closed circumferential geometry for the field lines and improved domain alignment during heat treatment.  However, this could only be verified by constructing the appropriate microscopic field maps for both samples while in the untorqued, as well as in the torqued conditions,  using Magnetic Force Microscopy (MFM).  While previously our MFM system lacked a sample holder capable of producing in-situ torque or shear stress, we have now prepared in our physics machine shop an in-situ torquing apparatus of non-magnetic materials, that allows our extremely sensitive MFM probes to accurately perform the field map scans even while the samples are under torque.  The MFM field maps collected for the hollow and solid configurations showed that under torque, the domain wall area of maximum alignment increased in width and strength in both samples, but much more dramatically in the hollow sample than in the solid sample (as compared to the untorqued domain wall area).  We now have confirmation and visualization of the improved domain alignment in hollow shaft samples on a microscopic scale. 

