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Abstract
Project code:  RSA 5780063

Project title: Design of a chewing device to simulate human’s mastication for dental
testing and research

Investigator: Pairod Singhatanadgid Chulalongkorn University
E-mail address: Pairod.S@chula.ac.th
Project period: 2014-2018

Due to the limitation of currently available chewing simulators that generate only
one directional force at the occluding point, this research project aimed to create a simulator
that more closely mimics human chewing and possesses options for a wide range of
adjustable parameters. A four-bar linkage mechanism was adopted to create the movement
of the simulator, with the contact force being controlled by the applied dead weight. The
motion of the lower part of the simulator, scratch/occlusal contact characteristic and contact
force profile were characterized. The simulator was also used to simulate the catastrophic
fracture failure and crack propagation in human teeth. The simulator, which consists of two
main parts, i.e., the upper compartment replicating the upper jaw and the lower
compartment representing the lower jaw, was successfully constructed to accommodate
both the proposed planar and conventional linear motions. The simulator operating under
planar motion possessed the chewing path and occlusal contact characteristics similar to
those in humans. Under the range of human chewing forces (<100 N) and frequencies (1
Hz), consistent force profiles could be obtained. Moreover, simulation of cuspal fracture
and crack propagation was established that the simulator satisfactorily mimics natural
human chewing. The operation of the simulator closely mimics human chewing pattern.
The simulator possessed a number of adjustable features, including pattern of motion,
chewing force and chewing frequency. Thus, this may be beneficial for a wide range of
dental material testing such as for fracture test, fatigue test, crack propagation test, aging

simulation and wear test.
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