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Overview

Are multifunctional energy storage composites a novel form of structurally-
integrated batteries?

Conclusions In this paper, we introduced multifunctional energy storage
composites (MESCs), a novel form of structurally-integrated batteries
fabricated in a unique material vertical integration process.

Is multifunctional design effective in structural batteries?

While direct comparisons might be challenging, the improved mechanical
properties and augmented energy densities validate the efficacy of the
introduced multifunctional design in structural batteries.

What is multifunctional energy storage composite (MESC)?

Multifunctional energy storage composites (MESC) embed battery layers in
structures. Interlocking rivets anchor battery layers which contribute to
mechanical performance. Experimental testing of MESC shows comparable
electrochemical behavior to baseline. At 60% packing efficiency, MESC gain
15x mechanical rigidity compared to pouch cells.

Can structurally-integrated batteries be used as energy storage units?

System-level opportunities arise through multifunctional design of structurally-
integrated batteries that can simultaneously serve as vehicle structural
members and energy storage units (¥ [7, 8].). Fig. 2. A-D) Mechanical
comparison between MESC and typical Li-ion pouch cell.

How can multifunctional composites improve energy storage performance?
The development of multifunctional composites presents an effective avenue
to realize the structural plus concept, thereby mitigating inert weight while

enhancing energy storage performance beyond the material level, extending
to cell- and system-level attributes.
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Can multifunctional composites be used in structural batteries?
Specifically, multifunctional composites within structural batteries can serve

the dual roles of functional composite electrodes for charge storage and
structural composites for mechanical load-bearing.
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Multifunctional energy storage vehicle design

Conclusions In this paper, we introduced multifunctional energy storage composites
(MESCs), a novel form of structurally-integrated batteries fabricated in a unique material
vertical integration process.

While direct comparisons might be challenging, the improved mechanical properties and
augmented energy densities validate the efficacy of the introduced multifunctional
design in structural batteries.

Multifunctional energy storage composites (MESC) embed battery layers in structures.
Interlocking rivets anchor battery layers which contribute to mechanical performance.
Experimental testing of MESC shows comparable electrochemical behavior to baseline.
At 60% packing efficiency, MESC gain 15x mechanical rigidity compared to pouch cells.

System-level opportunities arise through multifunctional design of structurally-integrated
batteries that can simultaneously serve as vehicle structural members and energy
storage units (? [7, 8].). Fig. 2. A-D) Mechanical comparison between MESC and typical Li-
ion pouch cell.

The development of multifunctional composites presents an effective avenue to realize
the structural plus concept, thereby mitigating inert weight while enhancing energy
storage performance beyond the material level, extending to cell- and system-level
attributes.

Specifically, multifunctional composites within structural batteries can serve the dual
roles of functional composite electrodes for charge storage and structural composites for
mechanical load-bearing.
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In this review, we first introduce recent research developments pertaining to electrodes,
electrolytes, separators, and interface engineering, all tailored to structure plus ...

The goal of the DOE project is to develop the end-to-end manufacturing process for
MESC structures to be used in ground vehicles. A composite enclosure together with the
MESC will ...

In this presentation, we introduce a new multifunctional energy storage composite
(MESC) for the design of battery-power electrical vehicles. MESC is made of high-
strength ...

developing, analyzing, and testing this multifunctional structures technology. The
Materials & Electro-chemistry Division at GRC has conducted extensive research on
multifunctional ...

Structural Analysis of a Test Flight Vehicle with Multi-functional Energy Storage
Vivekanand Mukhopadhyay, Erik D. Olson

The authors have recently developed a multifunctional energy harvesting solution in
which energy harvesting, energy storage, and Multifunctional structural materials are
capable of reducing ...

Multifunctional design of materials introduce multifunctionality in composites structural
and non-structural (energy storage capacity) functions

Multifunctional carbon fibre reinforced polymer (CFRP) composite structures with
embedded batteries can simultaneously carry mechanical loads and store and supply ...

Structural analysis results with multifunctional energy storage panels in the fuselage of
the test vehicle are presented. The results indicate that the mid-fuselage floor composite
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The design rationale, fabrication processes, and experimental mechano-electrical
characterization of first-generation MESCs are discussed. Experimental results indicate
that ...
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