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Stress-relaxing composite ligature wires: Formulations and 
characteristics

Ross P. McKamey, BS;a Robert P. Kusy, PhDb

 

ABSTRACT

A stress-relaxing composite ligature was developed that has both mechanical and esthetic characteristics that make it 
attractive for use in orthodontics. The neutrally-colored polymer-polymer composite was created by encasing ultra-high 
molecular weight poly(ethylene) fibers in a poly(n-butyl methacrylate) polymer, which was formulated from a polysol and an 
optimal benzoin ethyl-ether concentration. The resulting composite ligature exhibited a tensile strength more than twice that 
of dead-soft stainless steel ligature, and a stress-relaxation decay significantly greater than stainless steel ligature. With 
these characteristics, the material could be used as an orthodontic ligature when tooth movement with negligible friction due 
to ligation is desired. A Maxwell-Weichert model predicted the load-decay profiles that ultimately resulted in the general loss 
of frictional forces with time.

KEY WORDS: Composite, Ligature, Mechanical properties, Stress relaxation.

Submitted: September 1998
Accepted: January 1999. 

© Copyright by E. H. Angle Education and Research Foundation, Inc. 1999 

Proudly Sponsored by The EH Angle Education and Research Foundation 

aRoss P. McKamey, Department of Biomedical Engineering, University of North Carolina, Chapel Hill, 
NC.

bRobert P. Kusy, PhD, University of North Carolina, Bldg. 210H, Rm. 313, CB#7455, Chapel Hill, NC 
27599. Robert P. Kusy, Department of Biomedical Engineering, Dental Research Center, Department 
of Orthodontics, and Curriculum in Applied and Materials Sciences, University of North Carolina, Chapel 
Hill, NC.


