Elastic energy storage joint

Indirect [4,9] and direct measurements show that elastic energy storage in tendons and ligaments is an
important means of energy saving during running or trotting and galloping gaits, reducing the amount of work
that muscles must perform to move the animal”s body and to swing its limbs (Fig. 1b). Although some elastic
energy is stored within ...

Previous studies have demonstrated an important contribution of elastic energy stored within the Achilles
tendon (AT) during jJumping. This study aimed to alter energy available for storage...

but it also acts as an energy storage device (2,3). Elastic energy is stored in the tendon through reversible
stretching of collagen molecules (3). Consequently, the muscle- tendon unit produces energy that is transferred
to the joint. Energy stored in the joint is used for movement, and also leads to joint deformation. Ligaments
and the capsule

The efficiency of elastic energy storage (resilience) in the absence of internal fluid pressure was 70-90% for
joints with well-developed transarticular sclerites, and the ...

The procedure was repeated with the joint subjected to different internal fluid pressuresin order to assess the
potential role of hydraulically induced extension. The efficiency of elastic energy storage (resilience) in the
absence of internal fluid pressure was 70-90% for joints with well-developed transarticular sclerites, and the
magnitude ...

The storage and recovery of elastic strain energy in muscles and tendons increases the economy of locomotion
in running vertebrates. In this investigation, we compared the negative and positive external work produced at
individual limb joints of running dogs to evaluate which muscle-tendon systems contribute to elastic storage
and to

Elastic energy storage at the shoulder also augments the generation of joint velocity and power at the elbow.
During acceleration, the elbow extends at very high angular ...

This capacity for elastic energy storage and recovery has been broadly investigated, ... joint angle changes
versus time (shown as percentage of gait cycle) for a single stride across hopping speeds in D. deserti. Data
represents means across individuals (N=5). Standard deviations are indicated via dashed lines. Grey area
indicates average ...

The storage and recovery of elastic strain energy in muscles and tendons increases the economy of locomotion
in running vertebrates. In this investigation, we compared the negative and positive external work produced at
individual limb joints of running dogs to evaluate which muscle-tendon systems contribute to elastic storage
and to determinethe ...
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a0 Elastic energy storage joint

In general, the hindlimb contributed two-thirds and the forelimb one-third to overall energy storage.
Comparison of tendon elastic energy savings with mechanical work showed a maximum 40% recovery ...

The most common explanation for why AEL should enhance power is that increased load amplifies elastic
energy storage in the tendon and aponeurosis, which can then be released in the concentric ...

Thanks to the excellent structure of the hind legs, the locust can change the degree of compression of the
simi-lunar process (SLP) and change the energy storage while maintaining ...

Previous work has characterized elastic energy storage of the m. gastrocnemius and Achilles tendon during
walking and running gaits using inverse dynamics and ultrasonography13, 14, 16-19, 36, 37. Thisis the first
study to measure how AT moment arm length moderates tendon stress and elastic energy storage.

The limited use of tendon elastic energy storage in the jerboa parallels the morphologically similar heteromyid
kangaroo rat, ... negative power (energy absorption) occurs at the MTP joint during leaping. Interestingly, this
pattern parallels MTP energy absorption in wallabies during acceleration and in goats during incline
locomotion ...

with greater elastic energy storage in the Achillestendon A. D. Foster 1*, B. Block2, F. Capobianco 1112, J. T.
Peabody?2, N. A. Puleo2, A. Vegas2 & ... versus absorption at alimb joint. We aso ...

Elastic energy storage technology has the advantages of wide-sources, simple structural principle,
renewability, high effectiveness and environmental-friendliness. ... passive energy storage technology for
patients with lower limb dysfunction or limited function caused by lower limb joint, muscle tissue damage or
bone disease [102]. 2.

walking and running (13, 25, 28), allowing energy to be recycled through stretch and shorten of the elastic
tendon. Given the structure and function of the intrinsic foot muscles, it is certainly feasible that a
guasi-isometric function of the contractile tissue may actually facilitate elastic energy storage within the
tendons of these muscles.

The present study is therefore focused on elastic energy stored in the joint and the potential to design bolt
joints that can sustain service loading conditions within a predetermined ...

The tendons and joints that facilitate storage of elastic strain energy in the distal forelimb also experienced the
highest loads, which may explain the high frequency of injuries observed at these sites. SUMMARY Storage
and utilization of strain energy in the elastic tissues of the distal forelimb of the horse is thought to contribute
to the excellent locomotory efficiency ...

Elastic energy storage in the shoulderand the evolution of high-speed throwing in Homo Neil T. Roach 1,2,
Madhusudhan Venkadesan 3, Michael J. Rainbow 4 & Daniel E. Lieberman 1
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Objective: Accentuated eccentric loading (AEL) involves higher load applied during the eccentric phase of a
stretch-shortening cycle movement, followed by a sudden removal of load before the concentric phase.
Previous studies suggest that AEL enhances human countermovement jump performance, however the
mechanism is not fully understood. Here we ...

This capacity for elastic energy storage and recovery has been broadly investigated, ... joint angle changes
versus time (shown as percentage of gait cycle) for asingle stride across hopping speedsin D. deserti. Data ...

Consequently, the muscle--tendon unit produces energy that is transferred to the joint. Energy stored in the
joint is used for movement, and also leads to joint deformation. ... Elastic energy storage in tendons:
Mechanical differences related to function and age. J Appl Physiol 1990;68:1033-1040.

In this study, we examined the effects of temperature on elastic energy storage and return in a system with a
dynamic mechanical advantage latch. We found that continuous ...

The subsequent period of initial joint movement and high joint angular acceleration occurred with minimal
muscle fascicle length change, consistent with the recoil of the elastic tendon. These data support the plantaris
longus tendon as a site of elastic energy storage during frog jumping, and demonstrate that catapult
mechanisms may be ...

to muscle shortening without joint angle change before abruptly changing the slope as rapid joint movement
occurred without corresponding muscle shortening. 4. DISCUSSION The catapult-like mechanism that has
been hypoth-esized for frog jumping requires pre-storage of elastic energy, followed by the rapid release of
this energy during the jump.

Elastic potential energy is the potential energy stored by the deformation of an elastic material, such as a
spring seen in Figure 1.. Background. The ability to transfer energy to this form depends on a material”s
elasticity. The energy stored in a spring depends on the: . Distance the spring is deformed (stretched or
compressed.)

These models were used to estimate PA strain, force, and elastic energy storage during the stance phase. To
examine the release of stored energy, the foot joint moments, powers, and work created by the PA were
computed. Mean elastic energy stored in the PA was 3.1&#177;1.6 J, which was comparable to in situ testing
values. Changesto theinitial ...

Elastic energy storage at the shoulder also augments the generation of joint velocity and power at the elbow.
During acceleration, the elbow extends at very high angular velocities (2,434&#177;552& #176;/sec) despite
large amounts of negative power and work (-246&#177;63J), indicating that the triceps alone are not powering
thisrapid extension ( Fig. 2).
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Previous studies have shown atemporal decoupling of muscle contraction from joint movement as evidence of
elastic energy storage at the ankle joint (Roberts and Marsh, 2003; Azizi and Roberts, 2010; Astley and
Roberts, 2012). The elastic recoil mechanism in frog jumps is mediated by a dynamic mechanical advantage
latch (atype of geometric ...

The joint density is closely related to the ability of the rock mass to store high strain energy. The higher the
joint density is, the weaker the ability to accumulate the elastic strain energy of ...

Therefore the joint moment changes at the turning point of the jump with AEL suggests no change in elastic
energy storage at the ankle (akey joint for storing and returning ...

To estimate the potential elastic storage of energy in the triceps and digital flexors, we calculated
instantaneous joint powers and positive and negative external work at each joint. The instantaneous power was
obtained ...

We used the pattern of GRFs and joint dynamics to test for the three possible mechanisms for facilitating
elastic pre-loading outlined above: (1) variable mechanical advantage; (2) gravitationa loading during elastic
energy ...

Lecture 8: Energy Methods in Elasticity The energy methods provide a powerful tool for deriving exact and
approximate solutions to many structural problems. 8.1 The Concept of Potential Energy From high school
physics you must recall two equations E= 1 2 Mv2 kinematic energy (8.1a) W= mgH potential energy (8.1b)

Similar to humans, small apes display a long achilles tendon that allows storage of elastic energy (Vereecke
and Aerts 2008). Nevertheless, different from humans, their feet exhibit planar soles ...

A recoil of AT strain energy must not necessarily increase the mechanical work/power at the ankle joint but
can, for example, be absorbed by the TA tendinous tissues 48 or by the elastic ...

The spring function of the Achilles tendon was evaluated using specific net work, a metric of mechanical
energy production versus absorption at a limb joint. We also combined kinematic and morphological data to
directly estimate tendon stress and elastic energy storage.
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