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81 Carry out structural design to a
component, and determine a limit
size of the component

Cut out the component by using a
material with the same trade name
and in a thermal treatment state, and
carry out a laser peening
strengthening experiment on the
component, and set multiple sets of
strengthening parameters

Carry out a material performance
test on the component to acquire
material performance promotion data
S4 Determine a topology optimization
and strengthening region, establish a
mathematical model, set a target
function and a constraint condition,
and use a finite element to solve an
area, the amount and a layout mode
of a laser peening strengthening
region

Optimize a cross-sectional
dimension of the component
according to the material
performance promotion data
Estimate the optimized
static/dynamic integrity, stiffness,
bearing capacity, and reliability index
of the component, and determine
whether the design requirements are
satisfied, if not, repeat step S4, and if
so, complete the design of the
component
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(57) Abstract: Disclosed is a laser peening variable-stiffness light weight method, comprising the following steps: determining a limit
size of'a component; carrying out a laser peening strengthening experiment on the component, and setting multiple sets of strengthening
parameters; carrying out a material performance test on the component to acquire material performance promotion data; determining
a topology optimization and strengthening region; optimizing a cross-sectional dimension of the component according to the material
performance promotion data; and estimating the optimized static/dynamic integrity, stiffness, bearing capacity, and reliability index
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of the component, and determining whether the design requirements are satisfied, if not, repeating the step of determining a topology
optimization and strengthening region; and if so, completing the design of the component. According to the laser peening variable-stift-
ness light weight method provided by the present invention, the reliability of component processing is high, and further light weight
improvement for overall aerospace components which are already designed in a light weight manner is carried out by using laser peening
strengthening and structural optimization design, promoting weight reduction efficiency and increasing eftective load, and the method
is suitable for processing long-term service aerospace components and automobile light weight components.
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