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Abstract
Objectives : An effective education in pulse diagnosis and the calibration of

pulse-measuring devices require a simulator that faithfully reproduces arterial
pulsation. In response to this need, numerous pulse simulators have been developed
since the 1990s. However, no simulator has yet been developed that faithfully
reproduces the spatial components of the pulse that are essential for learning pulse
diagnosis in Korean medicine, namely pulse width, pulse length, and pulse depth, and
existing devices have also shown shortcomings in the length of input data and in
durability. Accordingly, the author a new pulse simulator structure to address these
problems and reports the results of preliminary operation tests of a prototype of the
pulsation unit fabricated according to this design.

Materials and Methods : A magnetohydrodynamic (MHD) method was applied, in which
an electric current is passed through a liquid metal to induce pulsation in a simulated
vessel. Galinstan, which is liquid at room temperature, was synthesized by mixing
gallium, indium, and tin, and was used as the working fluid of the pulsation unit.
Multiple carbon electrodes were inserted into the Galinstan filling a silicone tube, so that
the length over which effective pulsation occurs could be adjusted. A liquid-volume
control cylinder and an air-pressure control cylinder were connected to the pulsation
unit, so that the pulse thickness, that is, the pulse width, and the pattern of response
(change in pulsation) to the examiner's compression of the vessel could be adjusted.

Results and Conclusions : Minute pulsatile displacement was observed in the pulsation unit,
but pulsation at a palpable level was not reproduced. Strengthening of the magnetic field,
an increase in current, and shielding of leakage magnetic flux are required. An appropriate
heat-dissipation structure is also an element that should be added in future work.

Key Words : pulse diagnosis, arterial pulse simulator, spatial components of the pulse,
magnetohydrodynamic propulsion, liquid metal.
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Figure 2. Displacement of the vessel observed perpendicular to the magnetic field
direction. The vertical displacement of a oil droplet on the tube surface was
measured using a carbon electrode of known diameter (1.3 mm) as a reference.
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Table 1. Definitions adopted in this paper for the physical quantities corresponding to
the spatial components of pulse conditions (JR&).
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Figure 5. Mechanisms for generating (a) short pulse ($8fk) and (b) long pulse (EfK).
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