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interaction. The haptic feeling of weight redistribution has a 
potential to enhance screen content and enable eye-free 
interactions. 

One of the limitations of LIME interface is the generation of 
gas on the electrode. To deal with this problem, the vent 
holes must be reserved. This explains that the LIME cell 
cannot be completely sealed up at this stage. However, 
elaborate discharge ducts can be designed to avoid the liquid 
leakage problem, enabling tilt of the LIME cell to a certain 
range. One more limitation is the visual interference caused 
by the gas generated on the electrodes. Lowering the voltage 
can reduce the interference, but at the cost of longer response 
time of deformation. For example, when the voltage of the 
covered cell is lowered to to 2.5v, the response time will 
increase to ~1s. 

Slight tilting is possible with our prototype. However, in 
order to achieve a better spreading of LIME droplet all over 
the bottom of the cell, and to keep the droplet having a good 
contact with the electrode it is better to keep LIME interfaces 
horizontally. 

FUTURE WORK 
The performance of LIME interface can be improved 
technically. Khan et al. suggested a method of replacing 
alkaline solution with neutral salt solution and dissolving the 
oxide by polarity reversal. This method can be applied in the 
situation that liquid metal is required to keep low surface 
tension most of the time. The energy cost and gas generation 
can be reduced [7]. 

We have preliminarily explored combination of different 
LIME cell forms through the slider bar widgets. Different 
forms of cell can be integrated more elaborately. For 
instance, the covered cells and tunneling cells can be 
integrated to actuate liquid metal to a certain location and 
provide haptic feedback as needed. 

Liquid metal still have other special properties. For example, 
it has adjustable melting point, which has a potential to 
develop stiffness-changing interface. The full view of the 
LIME design space remains future investigation. 

CONCLUSION 
This paper introduces electrically controllable liquid metal as 
an enabling technology for designing interfaces. We explore 
the interaction potential of LIME interface, present the 
development of LIME cells according to the properties of 
liquid metal, and demonstrate several LIME widgets that 
enable different interactions. We do believe that LIME has 
huge potentials for HCI. 
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