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Abstract: Paint removal is an essential process in the industrial field. Laser technology provides
an effective method of paint removal to replace traditional mechanical and chemical methods. This
paper establishes a continuous wave (CW) laser thermal paint removal model based on heat conduc-
tion theory and Arrhenius’ law. The paint stripping process of epoxy paint film on the surface of
6061 aluminum alloy via CW laser was studied through simulation and experiment. We found that
the carbonization of the paint film during the CW laser paint removal process will inhibit the laser
paint removal process. Therefore, the paint removal efficiency of the CW laser is limited. The depth
of CW laser paint removal increases linearly with the CW laser power density. However, during the
CW laser paint removal process, due to the pyrolysis of the paint film and the reflection of the laser by
the substrate, the surface temperature of the material first increases and then decreases. In addition,
after laser paint removal, the surface roughness of the material after paint removal is reduced due
to the melting of the base material. The model established in this article can provide a theoretical
reference for studying the CW laser paint removal process.

Keywords: CW laser removal paint; laser–paint interaction; surface morphology

1. Introduction

In the industrial field, the surface of large equipment is painted to protect it, to prevent
corrosion, and to increase its service life. After the equipment has been used for a while,
the paint film on the surface must be removed and repainted after the paint film ages and
becomes stripped due to environmental influences. Due to various surface cleaning meth-
ods such as traditional chemical, grinding, and sandblasting methods, there are problems
such as the scattering of dust containing harmful substances. The quality of the paint film
after repainting is closely related to the surface quality of the substrate, and these problems
will reduce the repainted paint film’s quality. When traditional chemical and mechanical
methods are used to remove paint and repaint, the quality of the repainted paint film could
be poor [1]. To solve these problems, high-precision, green, and environmentally friendly
laser cleaning technology can be used to replace these traditional cleaning techniques.
Therefore, laser cleaning technology has attracted more and more attention.

Recently, there have been many research reports on CW laser cleaning. Barletta
et al. used a CW semiconductor laser to clean the epoxy resin paint on the surface of
an aluminum plate. They found that as the laser power density increased, the influence
of scanning speed and defocus on the cleaning depth became smaller [2]. Laser power
and action time will significantly affect the paint removal effect. Within the appropriate
laser parameter range, non-destructive paint removal on the substrate can be achieved [2].
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Schmidt et al. used CW diode lasers to remove epoxy resin and chlorinated rubber on
steel and concrete surfaces. They found that the paint removal rate increased linearly
with laser power density [3]. Turner et al. used a CW CO2 laser to clean contaminated
titanium alloy aerospace parts and found that the paint removal rate increased linearly
with laser power [4]. In addition, Chen et al. compared the performance of CO2 laser, Nd:
YAG laser, and abrasive polishing technology in removing marine paint. It was found
that the surface roughness of the material after laser cleaning was higher [5]. Madhukar
et al. found that ash residue exists on the surface of the substrate after CW laser cleaning.
With the assistance of water jets, laser beams can effectively remove paint and residual
ash from the substrate surface [6,7]. Guerrero et al. compared the laser paint removal and
thermal paint removal processes and found that the efficiency of laser paint film removal
was much lower than that of pyrolysis removal [8]. Anthofer et al. used a 10 kW CW diode
laser to remove epoxy resin paint contaminated with polychlorinated biphenyls (PCBs) on
the concrete surface. It was found to be more efficient than traditional decontamination
techniques. At the same time, optimization of the laser device’s airflow system resulted in
higher decontamination and degradation rates during paint removal [9,10]. Lu et al. used
CW laser cleaning technology to clean paint from the surface of aluminum alloy substrates.
By analyzing the surface morphology of the substrate after laser cleaning, it was found that
when the laser power density is 11.9 W/cm2, the performance of the substrate after laser
cleaning has better corrosion resistance and surface roughness [11]. Penide et al. used a
CW laser to remove graffiti from a stone surface and found that the CW mode has a better
cleaning effect than the modulated wave mode. The threshold for lossless paint removal of
graffiti on stone surfaces in CW mode is 800 W/cm2 [12]. Provinces et al. used a CW laser
to remove coatings from steel surfaces. They found that CW laser ablation coating systems
can remove most coatings 2–27 times faster than pulsed laser ablation coating systems [13].
Li et al. used a nanosecond laser to remove paint film from the surface of aluminum alloy.
The mechanism is thermal decomposition, evaporation, and stripping [14]. Zhao et al.
found that as the laser energy density increases, the thickness of paint removal gradually
increases, forming a new surface topography with physical properties such as corrosion
resistance, anti-reflection, and hydrophobicity [15]. Liu et al. used a water jet-assisted
quasi-continuous laser to clean the epoxy resin coating on the surface of 304 stainless steel.
It was found that under low energy density and low spot overlap, the cleaning mechanism
is mainly the thermal ablation effect. Due to the high energy density and high spot overlap
rate under the conditions, the cleaning mechanism is mainly the combined effect of the
thermal ablation and plasma shock effects [16].

From the above research, we found that people have studied CW laser paint removal
on the surfaces of different materials. However, current CW laser paint removal research
mainly focuses on the experiment, and there are few simulation studies on CW laser paint
removal, since the CW laser paint removal effect is closely related to its paint removal
mechanism. By combining theory and experiment with quantitative analysis of CW laser’s
ablation paint removal, in-depth research on the CW laser paint removal mechanism can
help improve the CW laser paint removal effect.

This paper establishes a CW laser thermal paint removal model based on heat conduc-
tion theory and Arrhenius’ law. The novelty of this work lies in considering the vaporization
of the paint film/carbon shell and the influence of the interface layer between the paint
film and the substrate on the heat transfer process, establishing the theory and simulation
model of CW thermal paint removal. The CW laser paint removal was studied through
simulation and experiments. We analyzed the experimental and simulation results and
found that the established CW laser thermal paint removal model can predict the CW laser
paint removal threshold. This method can provide a theoretical reference for studying
CW laser paint removal. The CW laser paint removal helps reduce the cost of laser paint
removal, thereby realizing the widespread application of laser paint removal technology.
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2. Theory Model

During CW laser paint removal, the thermal effect is the strongest due to the longer
duration and more considerable total power of the CW laser. Ablation is the primary paint
removal mechanism during CW laser paint removal. The temperature of the paint film
increases rapidly after CW laser action. As the temperature rises, pyrolysis, gasification,
combustion, and other phenomena will occur on the surface of the paint film. Since the
main component of the paint film is polymer, residual carbon shells will be generated on
the material’s surface after the paint film gasification. The thermal conductivity of the
carbon shell is very low, and its surface temperature rises rapidly after absorbing laser
energy. The carbon shell will gasify and ablate as the temperature increases, revealing
a bright substrate. To study the mechanism of CW laser paint removal in-depth, a CW
laser thermal ablation paint removal model was established based on the heat conduction
equation and Arrhenius law, considering the paint film and carbon shell’s gasification.

2.1. CW Laser Ablation Paint Removal Model

During the CW laser paint removal, the carbon shell remains on the paint film surface
after the paint film gasification. The paint film and carbon shell must be removed during
CW laser paint removal to remove the paint entirely and expose the bright substrate. After
the paint film and carbon shell gasification, the gasification plume spreads outward and
dissipates rapidly. It is assumed that the area after the paint film is gasified and pyrolyzed,
and the carbon shell gasification becomes air to simulate material removal.

The physical process involves changes between three substances: paint film, carbon
shell, and air. Since the physical process is relatively complex, so is describing this physical
process and tracking the phase change interface. We use Arrhenius’s law to calculate and
track the gasification phase change process of the paint film and carbon shell.

Qj = −ρLj
∂θj

∂t
, (1)

∂θj

∂t
= δ(T)(1 − θj)Aje−

−∆Ej
RT , (2)

ρc = θjρici + (1 − θj)ρjcj, (3)

k = θjki + (1 − θj)k j, (4)

δ(T) =
{

1 T ≥ Tv
0 T < Tv

, (5)

where j = 1, 2 represents the paint film and carbon shell, i = j + 1 = 2, 3 represents the
thermal parameters of the carbon shell and air, Qj is the heat loss caused by the gasification
of the paint film and the carbon shell, A is the pre-exponential reaction index, θ is the mass
fraction of the material, ρ is the density of the material, c is the specific heat capacity of
the material, k is the thermal conductivity of the material, ∆E is the reaction activation
energy of gasification of the material, L is the gasification latent heat of the material, Tv is
the gasification temperature of the paint film.

When the CW laser power density is large, the CW laser will cause the substrate to
melt and cause its thermal parameters to change. We use the apparent heat capacity method
to describe the melting process of aluminum alloy substrates, specify the properties of
phase change materials based on the apparent heat capacity formula, and solve the heat
conduction equation.

When the material reaches the melt phase transformation temperature Tn of the
aluminum alloy substrate, it is assumed that the transformation occurs in the temperature
interval between Tn − ∆T/2 and Tn + ∆T/2. In this interval, the material phase of the
aluminum alloy substrate is represented by the smooth function θn (n = 1, 2), which is equal
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to 1 before Tn − ∆T/2 and equals 0 after Tn + ∆T/2. The aluminum alloy material’s density,
specific heat capacity, and thermal conductivity can be expressed as

ρ =
2

∑
n=1

θnρn (6)

c =
1
ρ

(
2

∑
n=1

θnρnCn

)
+ Hm

∂α

∂T
(7)

k =
2

∑
n=1

θnkn (8)

2

∑
n=1

θn = 1 (9)

The indices n = 1 and 2 represent aluminum alloy and melted aluminum alloy, respec-
tively, Hm is the latent heat of the fusion of aluminum alloy. The mass fraction α can be
expressed as

α =
1
2

θ2ρ2 − θ1ρ1

θ1ρ1 + θ2ρ2
(10)

Heat loss from the system occurs due to the gasification of the material. The energy
loss caused by gasification and ablation is considered at the interface of material phase
change, and the heat conduction equation is modified to ensure energy conservation. The
modified heat conduction equation can be expressed as

ρc ∂T
∂t = ∇× (k∇T) + QL(t) + εσ

(
T4

re f − T4
sur f ace

)
+δ(T)h1|z=0

(
Text − Tre f

)
+ h2

(
Text − Tre f

) (11)

where ε is the thermal radiation coefficient, σ is the Stefan–Boltzmann constant, QL(t) is the
CW laser heat source, h1 = 50 (W/(m2·K)) and h2 = 10 (W/(m2·K)) are the convective heat
flux on the laser ablation surface and the natural convection heat flux, respectively. The
reference temperature is Tref = 293.15 K. The Text, and Tsurface are the material’s external and
surface temperatures, respectively.

Since there is an aluminum oxide film with a thickness of about 10um on the aluminum
alloy’s surface, the oxide film’s influence on the heat transfer process must be considered.
Since the surface of the oxide film is rough, there is a mixture of the paint film and aluminum
oxide at the interface between the paint film and the aluminum alloy substrate.

The adsorption interface between the paint film and the aluminum alloy substrate is
assumed to be the interface layer. The thermal parameters of the interface layer are the
average values of aluminum and the paint film. Since the average height of aluminum alloy
surface roughness is 2 µm, the thickness of the interface layer is 2 µm. When considering
the influence of the interface layer and the aluminum oxide film during the CW laser paint
removal, the boundary conditions can be expressed as

−nd · qd = −1
2

2

∑
j=1

dsjρsjCsj
∂Td
∂t

− (Tu − Td)

Rs
(12)

−nu · qu = −1
2

2

∑
j=1

dsjρsjCsj
∂Tu

∂t
− (Td − Tu)

Rs
(13)

Rs =
dtot

ktot
(14)
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where Rs is the thermal resistance, and the subscripts u and d represent the interface layer
between the paint film and the aluminum oxide film and the upper and lower surfaces of
the aluminum oxide film, respectively. The j = 1 and 2 represent the interface layer and
the aluminum oxide layer. The ρsj, Csj, ksj, and dsj are the density, specific heat capacity,
thermal conductivity, and thickness of layer j, respectively. dtot and ktot, are defined as

dtot =
2

∑
j=1

dsj (15)

ktot =
dtot
2
∑

j=1

dsj
ksj

(16)

According to the calculation formula of laser thermal penetration depth lT = 2 (kt1/ρc)1/2

and the calculation formula of light penetration depth lL = 1/α1, where t1 is the laser action
time, α1 is the laser absorption coefficient of the paint film. When the CW laser action time
is 1 s, it can be found that the thermal penetration depth lT (51 µm) of the CW laser is greater
than the light penetration depth lL (26 µm) [17]. The heat source of a CW laser can be regarded
as a body heat source. The laser heat source of the CW laser can be divided into reflection,
transmission, and absorption. Considering the material as the coordinate system, the material
is in the fourth quadrant of the coordinate axis, and the laser heat source can expressed as [18]

Q(t) =
2P

πw2 exp
[
−2
( r

w

)2
]
(1 − R)η1(t) (17)

QL = QaL + QrL + QtL (18)

QaL = η2(θ2)Q(t)(α1θ1 + α2θ2)exp((y − ∆h)(α1θ1 + α2θ2))0 > y > −d (19)

QrL = η2(θ2)η3(T)Q(t)exp(−α2d)(α1θ1 + α2θ2)
exp(−(y + d − ∆h)(α1θ1 + α2θ2))0 > y > −d

(20)

QtL = (1 − η3(T))Q(t)exp(−α2d)α3exp((y + d)α3)y < −d (21)

where w is the spot radius of the CW laser, P is the laser power, and R is the reflectivity of
the paint film material to the laser. The ∆h is the CW laser ablation depth, d is the paint film
thickness, and α2 and α3 are the laser absorption coefficients of carbon shell and aluminum
alloy, respectively.

The step function ηi can be expressed as

η(t) =
{

0 else
1 0 < t < t1

(22)

η1(θ2) =

{
1 θ2 < 0.99
0 θ2 > 0.99

(23)

η2(T) =
{

0.92 0 < T < Tm
0.8 T > Tm

(24)

where η(t) is the time distribution function of the CW laser, η1(θ2) represents the absorption
rate of the paint film/carbon shell to the laser, η2(T) is the reflectivity of the metal material
to the laser, Tm is the melting point of the material.
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2.2. CW Laser Paint Film Removal Condition

The CW laser’s paint film removal condition is defined as the ablation depth greater
than or equal to the paint film thickness.

∆h =

t1∫
0

∂θ2

∂t
dt ≥ d (25)

where ∂θ2
∂t is the CW laser ablation speed.

The materials used in this study’s simulation model are epoxy resin (coating) and
6061 aluminum alloy (substrate), and their corresponding mechanical parameters are
shown in Table 1.

Table 1. Thermal parameters of the materials used in the simulation.

Properties Paint Carbon Shell Aluminum
Alloy [19]

Melting
Aluminum
Alloy [19]

Alumina [20] Interface Layer

Specific heat
capacity Cp

(J/kg·K)
1800 [21] 1048 [22] 1050 921 600 1200

Thermal
conductivity k

(W/(m·K))
0.2 [23] 0.1 223 106 27 13.55

Density ρ
(kg/m3) 1700 [24] 1005 [22,25] 2549 2224 3600 2650

Pre-exponential
reaction

constant A
(m/s)

3 × 1010 [21] 3 × 105 [26]

Latent heat of
fusion Lm

(J/kg)
3.89 × 105

Reaction
activation
energy of

gasification ∆E
(kJ/mol)

70 [27] 149.7 [28]

Latent heat of
gasification Lv

(J/kg)
2.051 × 105 [27] 2.62 × 107 [26] 1.05 × 107

The absorption
coefficient of
the material α

(1/m)

5 × 104 [29] 2.5 × 104

Emissivity ε (1) 0.79 [21] 0.09
Melting

temperature Tm
933 K

Gasification
temperature Tv

(◦C)
500 600

3. Experiment

To conduct CW laser paint removal experiments, we built a CW laser paint removal
system. The schematic diagram of the experiment is shown in Figure 1. The 6061 aluminum
alloy and paint film thicknesses are 1 mm and 0.026 mm, respectively, and the size is
40 mm × 40 mm. It includes a 1070 nm CW laser, focusing lens, photodetector, and high-
speed infrared thermometer (IMGA740). The 1070 nm CW laser (IPG YLR-14) is used to
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remove the paint film on the surface of the aluminum alloy. Through the photodetector
and oscilloscope, we determine that the CW laser time waveform is a square wave lasting
1 s. The spot of the CW laser is a Gaussian beam, the maximum power is 500 W, and the
beam quality is less than 1.1. The laser spot is focused to a diameter of 1.5 mm through
the (f = 100 mm) focusing lens. After the photodetector detects the laser-scattered light, it
triggers the DG645 pulse delay generator through the rising edge signal. The DG645 pulse
delay generator triggers the rapid thermometer to measure changes in material surface
temperature. After the laser paint removal, the material’s surface morphology and 3D
surface profile are measured using a metallographic microscope and a three-dimensional
surface measuring instrument.
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4. Numerical Model

Figure 2 is a flowchart of the simulation steps. According to the process in Figure 2,
the finite element model of thermal coupling is established through COMSOL 6.0 finite
element software. By solving this finite element model, we obtain the temperature and
ablation depth of the material during CW laser paint removal.
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A continuous wave (CW) laser thermal paint removal model is established using
COMSOL 6.0 finite element modeling (FEM) software. Figure 3 shows the model’s mesh
details. The coordinate system is two-dimensional, and the x-axis and y-axis are the
coordinate axes. The aluminum alloy substrate and paint film thickness are set to 1 mm and
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0.026 mm, respectively. We use free triangle meshes to mesh the aluminum alloy substrate
and paint film, and the meshes are ultra-fine meshes and ultra-fine meshes, respectively.
The full mesh contains 205,861 domain elements and 4692 boundary elements. Since the
laser spot diameter is 1.5 mm, the length of the material is set to 4 mm. To simulate the paint
removal process, the left and right sides are set as infinite element domains and stretched
18 mm to the left and right.

Photonics 2024, 11, x FOR PEER REVIEW 8 of 13 
 

 

A continuous wave (CW) laser thermal paint removal model is established using 
COMSOL 6.0 finite element modeling (FEM) software. Figure 3 shows the model’s mesh 
details. The coordinate system is two-dimensional, and the x-axis and y-axis are the coor-
dinate axes. The aluminum alloy substrate and paint film thickness are set to 1 mm and 
0.026 mm, respectively. We use free triangle meshes to mesh the aluminum alloy substrate 
and paint film, and the meshes are ultra-fine meshes and ultra-fine meshes, respectively. 
The full mesh contains 205,861 domain elements and 4692 boundary elements. Since the 
laser spot diameter is 1.5 mm, the length of the material is set to 4 mm. To simulate the 
paint removal process, the left and right sides are set as infinite element domains and 
stretched 18 mm to the left and right. 

 
Figure 3. Mesh division of 2D finite element model. 

5. Results and Discussion 
5.1. Surface Morphology 

Figure 4 shows the simulation calculation results of CW laser paint ablation. It can be 
found that as the laser power density increases, the depth and area of laser ablation in-
crease. Due to the high power density of the laser, the paint film and carbon shell will 
gasify, and the substrate will melt. 

 
Figure 4. Simulation results of CW laser paint ablation under different power densities: (a) 0 W/cm2 
(b) 3621 W/cm2, (c) 6564 W/cm2, (d) 8035 W/cm2, (e) 9733 W/cm2 (f) 10,865 W/cm2. 

Figure 5 shows the experimental results of CW laser paint removal. It can be found 
that as the laser power density increases, the depth and area of laser ablation increase. 
When the laser power density is 6564 W/cm2, the maximum ablation depth of the material 
is close to the thickness of the paint film, exposing part of the bright metal substrate, as 
shown in Figure 5c. However, ring-shaped contaminants remain on the material’s surface 
after laser paint removal. 

Figure 3. Mesh division of 2D finite element model.

5. Results and Discussion
5.1. Surface Morphology

Figure 4 shows the simulation calculation results of CW laser paint ablation. It can
be found that as the laser power density increases, the depth and area of laser ablation
increase. Due to the high power density of the laser, the paint film and carbon shell will
gasify, and the substrate will melt.
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Figure 5 shows the experimental results of CW laser paint removal. It can be found
that as the laser power density increases, the depth and area of laser ablation increase.
When the laser power density is 6564 W/cm2, the maximum ablation depth of the material
is close to the thickness of the paint film, exposing part of the bright metal substrate, as
shown in Figure 5c. However, ring-shaped contaminants remain on the material’s surface
after laser paint removal.
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Since the laser is a Gaussian beam, the temperature at the center of the laser is different
from the temperature at the boundary during laser paint removal. After the paint film melts,
the temperature gradient and the Marangoni effect cause the paint film to flow during the
laser paint removal. The paint film flows at different speeds at the spot center and the
spot boundary. Therefore, on both sides of the boundary between different areas, the flow
between the paint films inhibit each other, and deposition occurs at the boundary. During
the paint removal, the paint film will continue to flow toward the regional boundary under
the influence of the temperature gradient and Marangoni effect, forming ring-shaped paint
film residues at the boundary. As the laser power density increases, when the laser power
density is 10,865 W/cm2, a bright substrate is exposed after laser paint removal, and no
contaminants remain on the material surface.

5.2. Surface Temperature

Figure 6 shows the evolution of the material surface temperature with time. It can be
found from Figure 6 that after the laser is emitted, the surface temperature of the material
quickly rises to a peak value and then begins to decrease. The temperature trends obtained
from simulations and experiments are almost identical. However, there are significant
differences between the temperature values obtained from simulations and experiments.
This is because, during the CW laser paint removal experiment, the thermal emissivity of
the paint film changes due to gasification and pyrolysis. The temperature measured via
a high-speed infrared thermometer is calculated based on the thermal emissivity of the
material. Changes in the material’s thermal emissivity due to gasification and pyrolysis
will cause it to be unable to measure the surface temperature of the material accurately.
Therefore, the material surface temperatures obtained from simulations and experiments
are different. Since the temperature trends obtained by simulation and experiment are
almost the same, the temperature obtained by simulation results is more accurate than that
of experiment.

In addition, the surface temperature of the material drops rapidly after reaching its
peak value. During the CW laser paint removal, the gasification and pyrolysis of the paint
film surface will leave a carbon shell on the surface. Since the thermal conductivity of the
carbon shell is lower than that of the epoxy paint film, the temperature of the material
rises faster after the paint film is pyrolyzed. As the laser irradiation time increases, the
carbon shell begins to gasify. After the carbon shell is ablated, the exposed aluminum alloy
substrate has a high reflectivity to the laser. As a result, the rate at which the material
absorbs laser energy decreases, causing the temperature of the material to decrease.
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Figure 6. The evolution of material surface temperature with time: (a) experimental result,
(b) simulation results.

5.3. Ablation Depth

Figure 7 shows the variation of ablation depth with laser power density. Due to
the uncertainty of in-depth measurement, we measured five times and took the average,
reducing the impact of depth measurement uncertainty. By comparing simulation and
experimental results, it was found that the depth of laser paint removal increases linearly
with laser power density. It can be found from Figure 7 that when the CW laser power
density is 9733 W/cm2, the depth of the paint film removed is equal to the thickness of the
paint film, and the paint film is completely removed. The simulation results are consistent
with the experimental results. This simulation model can accurately predict the CW laser
paint removal threshold.
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5.4. 3D Surface Profile

It can be found from Figure 6 that as the laser power density increases, the material
surface after laser paint removal becomes smoother and smoother. By measuring the
surface roughness of the material, we found that as the laser power density increases, the
surface roughness of the material shows a downward trend, as shown in Figure 8. However,
when the laser power density is 4979–8035 W/cm2, the surface roughness of the material
first increases and then decreases as the laser power density increases. The remaining
paint film and exposed aluminum alloy substrate after laser paint removal increase the
roughness of the material surface.
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Figure 8. The three-dimensional surface profile of the material after laser paint removal: (a) 3621 W/cm2,
(b) 4979 W/cm2, (c) 6564 W/cm2, (d) 8035 W/cm2, (e) 9733 W/cm2, (f) 10,865 W/cm2.

Figure 9 shows the variation of material surface roughness with laser power density.
When the CW laser power density is the paint removal threshold, the roughness of the
material surface is 1.67 µm, which is significantly smaller than the roughness of the original
substrate of the aluminum alloy material (2 µm). The surface roughness of the material
is reduced after CW laser removal. It can be found from the simulation that when the
laser power density is high, the temperature of the aluminum alloy substrate material
exceeds its melting temperature and melts, as shown in Figure 4. Therefore, the decrease in
surface roughness of the material after laser paint removal is caused by the melting of the
aluminum alloy substrate material.
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6. Conclusions

This paper establishes a CW laser thermal paint removal model based on the heat
conduction equation and Arrhenius’ law, considering the paint film and carbon shell’s
gasification. The CW laser paint removal was studied through simulations and experiments.
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We found that the ablation depth of a CW laser increases with increasing laser power density.
The paint film was removed entirely when the CW laser power density was 10,865 W/cm2.
During CW laser paint removal, due to the pyrolysis of the paint film material and the
reflection of the laser by the substrate, the surface temperature of the material increases
rapidly, reaches a peak, and then decreases. By comparing the simulation and experimental
results, it can be found that the simulation and experimental results are consistent. The
established simulation model can accurately predict the CW laser paint removal threshold.
In addition, after laser paint removal, the surface roughness of the material is reduced due
to the melting of the substrate. Therefore, by designing reasonable CW laser parameters,
laser paint removal and polishing can be achieved simultaneously.
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