
Development of the KRISS Kibble Balance II
Name : MyeongHyeon Kim*, Dongmin Kim, Minky Seo, Sung Wan Cho, and Kwang-Cheol Lee

Quantum Mass Measurement Group, Quantum Technology Institute, Korea Research Institute of Standards and Science (KRISS)

E-mail : mhkim@kriss.re.kr 

Abstract

Reference
[1] I. A. Robinson, “Towards the redefinition of the kilogram: a measurement of the Planck constant using the NPL Mark II watt balance,” Metrologia, 49, 113–56, 2012.
[2] D. Haddad, F. Seifert, L. S. Chao, S. Li , D. B. Newell, J. R. Pratt, C. Williams, and S. Schlamminger, “Invited Article: A precise instrument to determine the Planck constant, and the future kilogram,” Rev. Sci. Instrum., 87, 061301, 2016.
[3] H. Fang, F. Bielsa, S. Li, A. Kiss and M. Stock, “The BIPM Kibble balance for realizing the kilogram definition,” Metrologia, vol 57, 045009, 2020.
[4] Dawei Wang, Yang Bai, Yongmeng Liu, Zhengkun Li, Jiubin Tan, “Modeling and design of an overlapped-flexure hinge for joule balance,” Rev. Sci. Instrum., 90, 085111, 2019.

The Korea Research Institute of Standards and Science (KRISS) is developing the KRISS Kibble Balance II to
enhance its existing system. The redesigned balance uses custom voice coil motors to control the six degrees
of freedom (DOF) of the main coil suspension, minimizing parasitic motion and ensuring vertical movement.
A simple spring replaces a complex guide structure, improving maintenance and directly linking the mass
comparator in weighing mode to transmit the Lorentz force without interference. A prototype was built to
validate this design, with control systems and experiments confirming its stability. The final KRISS KB-2 will be
developed based on these results.
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Conclusion
A new Kibble balance design for KRISS KB-2 replaces a complex guide with a spring and custom voice coil motors,
enabling full 6-DOF control. A prototype demonstrated excellent stability and motion performance, guiding the
ongoing assembly of the final system.


