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The challenge for solar energy is now to develop technology that will significantly improve the
longevity of solar cells and to use this technology to produce inexpensive solar cells. To achieve this,

a better understanding of the impact of cracks in the solar cells is required. For example, radial
cracks can be initiated if the components are stressed at a level greater than the critical value.

Decreasing cracks at low stresses below the value is rare and usually not observed. As the critical
stress for initiation increases with age, crack initiation is more likely for older solar modules,

irrespective of the original manufacturing stress, unless the stress has decreased substantially. If this
is not the case, there are probably other reasons for the decreased mechanical performance of the

module. The critical stress also increases with temperature, the presence of a high water
concentration in the cells and humidity, and time. However, the exact mechanisms of crack growth
are more complex than these results suggest. Each mechanism depends on the size, morphology,

and spatial distribution of the seed dislocation. Further research must investigate each mechanism in
the context of the thermodynamics, kinetics, fracture mechanics, and failure criteria theories. In

general, these processes involve dislocation pileup and dislocation radiation from various defects.
The cavities of the seeds can be either zero-sized defects that do not result in dislocation pileups

(i.e., screw and edge dislocations) or they are defects that will enhance the pileup, depending on the
geometry. For example, a cavity could serve as a low-energy antifriction dislocation source if it has

an elongated shape (Fig 2).
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We will study the crack initiation and propagation in the module which contains very fine precipitates
and cracks inside the matrix. The cracks will be generated at a specific temperature of 300C and

500C. When these temperature excursions occur, the matrix is softer and is subjected to an increase
of the displacement on the crack tip. The decrease in the compressive strength of the matrix will

increase the mechanical stress at the junction of the cells, which will lead to an increase of the crack
density. Due to the weak presence of fine precipitates having high coherency with the matrix, most

of the newly generated dislocations will be free to move toward grain boundaries where they will
pileup on primary carbides. In section A, we will discuss the crack initiation and propagation process

in the module. The arrows represent the crack path from a crack initiation to a crack closure. In
section B, we will study the crack propagation process and its effect on the cell performance. In

section C, we will illustrate the detrimental effect caused by stress-induced cell cracking in
monolithic PV modules. In section D, we will give an outlook on the future research on the

mechanism of crack initiation and propagation, including the effect of voids and imperfections, and
how to improve the performance and reliability of the cell. For those solar cells that show no cracks
when subjected to the CTs at 700C, it seems as if the prior austenite undergoes a recovery reaction,
even during the CTs. This effect is better seen in the CT700-A samples and can explain their slightly

higher mechanical properties. While they are capable of dissipating the induced strain within the
matrix, the recovery appears to be restricted to the austenite phase as its martensite component
does not seem to recover. In the case of the sample that has experienced the biggest martensitic

transformation, the austenite appears to be hardened. Thus, the rapid quenching after the CTs also
quenches the martensitic transformation and severely changes the properties of the material.

However, this effect seems to be reversible, as the mean electrical power output shows a gradual
increase for this sample after the 950C heating stage. 5ec8ef588b
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