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1. A repair device for metal components, comprising:

A cold gas dynamic spraying device, comprising a powder feeder for providing
powder repair materials, a gas supply device, a gas heater for heating the
gas, a gas flow controller, and a nozzle assembly for accelerating powder
repair material particles;

The cold gas dynamic spraying equipment is connected to the gas flow
controller via the gas supply device to input carrier gas into the gas flow
controller. The gas flow controller controls the pressure of the pressurized
carrier gas and diverts the pressurized carrier gas to the powder feeder and
gas heater. The powder feeder and gas heater are connected to the nozzle
assembly, allowing powder repair material particles to be accelerated by the
pressurized carrier gas through the nozzle assembly. The accelerated carrier
gas and powder repair material are ejected from the nozzle assembly onto a
repair surface area of the repair assembly.

2. The repair device for metal components according to claim 1, wherein the cold
gas dynamic spraying device supplies the carrier gas to the gas supply
device; and sets a preset pressure on the gas flow controller to apply it to
the carrier gas; and sets a preset temperature on the gas heater to apply
the pressurized carrier gas and powder repair material; and adjusts the
spray distance from the nozzle assembly to the repair surface area to a
predetermined distance; and cold—sprays the powder repair material onto the
repair surface area through the nozzle assembly, forming a coating with
predetermined thickness and size to cover the repair surface area

3. The repair device for metal components according toclaim 2, wherein the
powder repair material is the same as the material of the repair assembly

4, The repair device for metal components according to claim 2, wherein the
carrier gas includes one of the following: nitrogen and helium
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The repair device for metal components according to claim 2, wherein the predetermined
pressure is  between 140 psi and 200 psi
The repair device for metal components according to claim 2, wherein the
predetermined temperature is between 350°C and 500°C
The repair device for metal components according to claim 2, wherein the spraying
distance is between 10-30mm
The repair device for metal components according toclaim 2, wherein the
coating complies with a technical data requirement of the component design
specification

The repair device for metal components according to claim 8, wherein the
technical data requirements include one or more of the following: tensile
strength, load-bearing capacity, yield strength, peel strength, compressive
strength, and flexural strength

A repair device containing aluminum metal components, comprising:
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2
A cold gas dynamic spraying device, comprising a powder feeder for providing
powder repair materials, a gas supply device, a gas heater for heating the
gas, a gas flow controller, and a nozzle assembly for accelerating powder
repair material particles;
The cold gas dynamic spraying equipment 1is connected to the gas flow
controller via the gas supply device to input carrier gas into the gas flow
controller. The gas flow controller controls the pressure of the pressurized
carrier gas and diverts the pressurized carrier gas to the powder feeder and
the gas heater. The powder feeder and gas heater are connected to the nozzle
assembly, allowing powder repair material particles to be accelerated by the
pressurized carrier gas through the nozzle assembly. The accelerated carrier
gas and powder repair material are ejected from the nozzle assembly onto a
repair surface area of the repair assembly;
The cold gas dynamic spraying device supplies the carrier gas composed of
nitrogen to the gas supply device; A preset pressure between 150-200psi is set on
the gas flow controller to apply to the carrier gas from the gas supply
device; A predetermined temperature between 350°C and 400°C is set on the gas heater to
apply to the pressurized carrier gas and powder repair material; The spray
distance from the nozzle assembly to the repair surface area is adjusted to a
predetermined distance of 10-30mm; The powder repair material is cold-sprayed onto
the repair surface area through the nozzle assembly, forming a coating with
predetermined thickness and size to cover the repair surface area
A repair device for metal components, comprising:
A cold gas dynamic spraying device, comprising a powder feeder for providing
powder repair materials, a gas supply device, a gas heater for heating the
gas, a gas flow controller, and a nozzle assembly for accelerating powder
repair material particles;
The cold gas dynamic spraying equipment is connected to the gas flow
controller via the gas supply device to input carrier gas into the gas flow
controller. The gas flow controller controls the pressure of the pressurized
carrier gas and diverts the pressurized carrier gas to the powder feeder and
gas heater. The powder feeder and gas heater are connected to the nozzle
assembly, allowing powder repair material particles to be accelerated by the
pressurized carrier gas through the nozzle assembly. The accelerated carrier
gas and powder repair material are ejected from the nozzle assembly onto a
repair surface area of the repair assembly; The repair components are AL-
7075 and AL-2024;
The cold gas dynamic spraying device supplies the carrier gas composed of
helium to the gas supply device; A preset pressure of 140psi is set on the gas flow
controller to apply to the carrier gas from the gas supply device; A preset
temperature of 400°C is set on the gas heater to apply to the pressurized carrier gas
and powder repair material; The spray distance from the nozzle assembly to
the repair surface area is adjusted to a predetermined distance of 10-30mm; The
powder repair material is cold-sprayed onto the repair surface area through
the nozzle assembly, forming a coating of predetermined thickness and size to
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2
cover the repair surface area ©
A repair device for metal components, comprising:
A cold gas dynamic spraying device, comprising a powder feeder for providing
powder repair materials, a gas supply device, a gas heater for heating the
gas, a gas flow controller, and a nozzle assembly for accelerating powder
repair material particles;
The cold gas dynamic spraying device is connected to the gas flow controller
via the gas supply device to input carrier gas into the gas flow controller.
The gas flow controller controls the pressure of the pressurized carrier gas
and diverts the pressurized carrier gas to the powder feeder and gas heater.
The powder feeder and gas heater are connected to the nozzle assembly,
allowing powder repair material particles to be accelerated by the
pressurized carrier gas through the nozzle assembly. The accelerated carrier
gas and powder repair material are ejected from the nozzle assembly onto a
repair surface area of the repair assembly; The repair assembly is made of
cast iron, steel, and nickel;
The cold gas dynamic spraying device supplies the carrier gas composed of
nitrogen to the gas supply device; and sets a preset pressure between 175-200 psi
on the gas flow controller to apply the carrier gas from the gas supply device for
transport to the powder feeder and the gas heater; and sets a presettemperature
0of 400-500°C on the gas heater to apply to the pressurized carrier gas and powder
repair material; and the nozzle assembly is applied to the repair surface
area
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1. Adjust the spraying distance to a predetermined distance of 10-30mm; Then, the
powder repair material is cold—sprayed onto the repair surface area through
the nozzle assembly, forming a coating with predetermined thickness and size
to cover the repair surface area
A brief explanation of the diagram

In schematics, the same reference characters usually refer to the same part in
different views. These schemas are not necessarily drawn to scale but usually
emphasize illustrating the principles of the invention. The dimensions of various
features or elements may be arbitrarily enlarged or reduced for clarity. In the
following description, when considering non—-limiting examples and drawings, the
various embodiments of the invention will be better understood:

[Figure 1] shows a structural block diagram of the cold gas
dynamic spraying device according to various embodiments;
[Figure 2] shows a flowchart of the method for repairing
metal components according to various embodiments
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