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Abstract: In this work, Al2O3-AlN composite ceramics with high bending strength and thermal
conductivity were fabricated by Digital Light Processing (DLP). The influence of AlN content on
the rheological and cure behavior of Al2O3-AlN suspensions, as well as the microstructure, thermal
conductivity, and bending strength of Al2O3-AlN ceramics, were systematically investigated. The
result shows that the viscosity and cure ability of the suspensions were decreased with the increase of
AlN content, which are beneficial to the spreading and printing accuracy of the suspensions. Besides,
the bending strength of ceramics can be improved due to the residual stress by the introduction of
AlN. Approaches were employed to minimize the formation of AlON in Al2O3-AlN ceramics by
optimizing the amount of AlN and the sintering temperature. The thermal conductivity and bending
strength of Al2O3-AlN ceramics were 31.72 ± 0.45 W/(m·K) and 572.73 ± 59.40 MPa, respectively,
which are much higher than those of Al2O3 ceramics fabricated under the same condition. Finally,
complex-shaped Al2O3-AlN ceramics components have been successfully fabricated by DLP, which
may provide an opportunity to broaden the application of Al2O3-AlN composite ceramics in heat
dissipation components.

Keywords: Al2O3-AlN composite ceramics; Digital Light Processing; mechanical properties; thermal
conductivity

1. Introduction

Alumina ceramics (Al2O3) is widely used in support substrates in integrated circuits
and heat-dissipating LED substrates, and electronic substrates for high-temperature semi-
conductor packages, because of high bending strength, hardness, low electrical conductivity,
and low-priced cost of production [1,2]. However, the application of Al2O3 ceramics in
integrated circuits and electronic components is greatly restricted for the reason that the
thermal conductivity of Al2O3 ceramics is less than 30 W/(m·K). Compared with Al2O3
ceramics, the thermal conductivity of AlN ceramics can reach 319 W/(m·K) in theory.
Besides, AlN ceramics more match the thermal expansion coefficient with silicon [3,4]
(4.6 × 10−6 K−1 at 20–500 ◦C). However, low bending strength, low oxidation resistance,
and high production cost are problems for AlN ceramics [5]. Therefore, Al2O3-AlN ceramic
composites are regarded as an option to realize their complementary advantages, where
Al2O3 promotes the mechanical property of AlN ceramics and AlN provides high thermal
conductivity for Al2O3 ceramics, decreasing the coefficient of thermal expansion [6,7].

However, it is difficult to process Al2O3-AlN composite ceramics with the desired
shape due to the high hardness and brittleness. The complex shape of ceramic parts is
conducive to improving the performance of heat dissipation, in which the ratio of ceramic
parts surface, a cooling channel within the structure, and the volume of components have
a great effect [8,9]. Nowadays, conventional methods applied to fabricate the Al2O3-AlN
ceramics require molds and post-machining, which are expensive and time-consuming. Be-
sides, the traditional forming methods hardly meet the requirements for the preparation of
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ceramics with complex shapes. Additive manufacturing can directly prepare components
with complicated shapes and high precision. Stereolithography (SL), especially Digital
Light Processing (DLP), is regarded as a promising 3D printing technique and has been
developing rapidly due to its high precision and the ability to fabricate complex-shaped ce-
ramic components with great surface quality [10,11]. In recent years, the DLP technique has
been widely applied to fabricate ceramic components with complex shapes and optimized
structures, and applied in different fields in terms of heat exchange [8], static mixers in the
chemical industry, radiator parts in large-scale integrated circuits [4] and ceramic core in
the aircraft engines [12]. Consequently, DLP technology can be applied to prepare ceramic
components with complicated shapes, which is beneficial to give scope to the excellent
properties of Al2O3-AlN composite ceramics.

The critical factor to DLP is the rheological properties and cure behaviors of ceramic
slurry [13,14]. Due to the low intrinsic surface charge of nitride ceramics, the suspension
of nitride ceramics has weaker shear thinning and higher viscosity, which affects the
preparation of high solid loading slurry [15,16]. Besides, compared with Al2O3, AlN has
higher absorbance of light and refractive index [17]. The large refractive index difference
between ceramics and resin will result in the decline of cure depth [13,18]. In this regard, it
is worth studying the influence of AlN content on the viscosity, stability, and cure behaviors
of the slurries. Moreover, the properties of Al2O3-AlN ceramics will be affected by the
content of AlN. Previous research shows that the AlON phase with a thermal conductivity
of about 10 W/(m·K) is easily formed in the Al2O3-AlN system. The formation of AlON
will result in the rapid decline of thermal conductivity in the Al2O3-AlN system [19].
Besides, the reaction between Al2O3 and AlN may introduce defects in sintered body,
thus affecting mechanical properties. To date, many studies pay attention to the phase
formation in the Al2O3-AlN system. Kim et al. [20] found that the increase of AlN addition
and temperature further enhanced the reaction of Al2O3 and AlN, which led to a large
number of AlON. However, the formation of AlON was delayed until 1700 ◦C in a ternary
Al2O3-AlN-Y2O3 system [19]. Besides, Hu et al. [21] prepared Al2O3-AlN composites by
pressureless sintering. With optimized AlN content(10 wt%) and sintering temperature
(1600 ◦C), Al2O3-AlN composites achieved the best properties in terms of the bending
strength of 295.7 MPa and thermal conductivity of 38.8 W/(m·K). It can be concluded
from the previous research work that AlN content and sintering temperature are important
factors affecting the properties of Al2O3-AlN ceramics. Furthermore, the relative density of
ceramic green bodies obtained by DLP is always lower than that by other forming methods,
and thus it is necessary to optimize AlN content and sintering temperature to fabricate
Al2O3-AlN ceramics with excellent comprehensive properties by DLP [22–25].

This study aims at investigating the effects of the addition of AlN on the rheological
properties, stability, and curing behaviors of ceramic slurries. The effects of AlN content
and sintering temperature on relative density, microstructure, thermal conductivity, and
bending strength of Al2O3-AlN composite ceramics fabricated by DLP are also discussed.
It focuses on the optimization of AlN content and sintering temperature for the fabrication
of the Al2O3-AlN composites ceramic part with high properties and complex shape.

2. Experimental Procedures
2.1. Material

Commercial α-Al2O3 powder (D50 = 200 nm, TM-DAR, Taimei Chemicals Co., Ltd.,
Tokyo, Japan) and AlN powder (D50 = 1.30 µm, Grade JC, Toyo Aluminium, Toyo, Japan)
were used in this study. Yttrium oxide (Y2O3) powder was used as the sintering aid
(D50 = 0.5 µm, Macklin Biochemical Co., Ltd., Shanghai, China). The photosensitive resins
used in this study contained 1,6-hexanediol diacrylate (HDDA, Shanghai Guangyi Chemical
Co., Ltd., Shanghai, China), ethoxylated pentaerythritol tetraacrylate (PPTTA, Shanghai
Guangyi Chemical Co., Ltd., Shanghai, China), and dioctyl phthalate (DOP, 99.0% purity,
Aladdin Bio-Chem Technology Co., Ltd., Shanghai, China). The photoinitiator used was
2,4,6-trimethylbenzoyl (Royal DSM). Oleic Acid (Aladdin Bio-Chem Technology Co., Ltd.,



Crystals 2023, 13, 107 3 of 14

Shanghai, China) was used as a powder modifier, and KOS110 (Guangzhou Kang’oushuang
Trade Co., Ltd., Guangzhou, China) was used as a dispersant.

2.2. Sample Preparation

The composite powders were planetary ball milled in absolute ethanol for 8 h at the
speed of 350 r/min according to different mass ratios of AlN powder, where the content
of AlN is 5, 10, 15, 20 wt%, the content of Y2O3 is 5 wt%, and Oleic Acid is kept for 1 wt%.
Then the composite powders were dried in an oven at 50 ◦C and passed through the
100-mesh sieve. The suspensions were fabricated by mixing ceramics powders, resins, and
a photoinitiator with ball milling at a speed of 350 r/min for 2 h. The suspensions were
cured to a specific shape with the DLP machine (tc-1, Zhejiang Xunshi Technology Co.,
Ltd., Shaoxing, China). The bland sample was 5 wt%Y2O3-95 wt%Al2O3. The debinding
process was as follows: a two-step debinding process was used. The debinding process
contained vacuum debinding and air debinding. The heating rate was 1 ◦C/min, and heat
preservation for 1 h every 100 ◦C rose up to 450 ◦C. After debinding, green bodies were
heated to 1600 ◦C, 1650 ◦C, and 1700 ◦C, respectively, at a heating rate of 5 ◦C/min and
kept at the highest temperature respectively for 2 h.

2.3. Characterization

The viscosity of the ceramic suspensions was measured by a rotational rheometer
((MCR301, Physica, Vienna, Austria). The absorbance of ceramic powders was measured
by an ultraviolet-visible spectrophotometer (UV-3600 Plus, Shimadzu, Tokyo, Japan). The
excess cure width and cure depth are measured by a stereomicroscope (CDM-806H2, Tum-
ing, Hong Kong, China) and a spiral micrometer. X-ray diffraction (XRD, D8 Advance,
Bruker Corporation, Ettlingen, Germany) was used to analyze the phase composition of the
ceramic sample. The microstructures of ceramic samples were observed by scanning elec-
tron microscopy (SEM; SU8220, Hitachi, Tokyo, Japan) with deionized water as a medium,
using Archimedes’ principle to determine the density. The bending strength was measured
by the span three points blending method, with the dimension of 1.5 × 2 × 25 mm. Five
samples were tested to take the average value. The laser thermal conductivity instrument
(LFA447, NETZSCH, Selb, Germany) was applied to measure the thermal diffusivity (α).
The dimension of the specimens was 10 × 10 × 2 mm and the test temperature was room
temperature. The thermal conductivity (κ) can be calculated as follows [26]:

κ = ρ·Cp·α (1)

where ρ is the density, α is the thermal diffusivity at room-temperature, Cp is the heat
capacity. The Neumann–Kopp rule was applied to calculate the heat capacity of sintered
capacity of sintered Al2O3-AlN composites ceramic [27]:

Cp(AB) = wA·Cp(A) + wB·Cp(B) (2)

where Cp(AB) is the heat capacity of samples, wA and wB are the mass fractions and Cp(A),
Cp(B) is the heat capacity of Al2O3 and AlN, respectively. The change in heat capacity
caused by sintering additives is low, which is neglected [28].

3. Results and Discussion
3.1. Rheology and Stability of the Ceramic Suspensions

The rheological behavior of the suspensions with different content of AlN presented
by viscosity curves is shown in Figure 1. Shear thinning behavior was observed in all
suspensions. It shows that compared with pure Al2O3 suspension, the viscosity of the
suspension containing AlN powders is significantly lower. As the content of AlN increased,
the viscosity of the ceramic suspensions decreased. The average particle size of Al2O3
powders is 200 nm, while that of AlN powders is much larger (1.30 µm), which can
significantly reduce the friction between the particle [29].
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Figure 1. Viscosity versus shear rate curves of suspensions with different content of AlN powders.

The stability of suspensions, which is always affected by the agglomeration and
sedimentation of the ceramic powders, is an important factor to be considered. The diagram
of the sedimentation test is exhibited in Figure 2a. The solid loading of suspensions was
maintained at 10 vol%, and the amount of AlN varied from 0 to 20 wt%. The sedimentation
distance of different AlN content and time are shown in Figure 2b–d. The results show that
the suspensions containing AlN powders had higher sedimentation height compared with
the pure Al2O3 suspension in Figure 2b. This phenomenon indicates that the addition of
AlN with large particle size accelerates the rate of suspension sedimentation. Furthermore,
with the increase of AlN content, the sedimentation of the slurry becomes more serious,
and the stability of the slurry becomes worse. This can be explained by Equation (3) [14]:

u0 =
g
(

ρs − ρ f

)
d2

18η f
(3)

where ρs is the density of ceramics, ρ f is the density of resin, d is mean diameter of ceramic
powders, η f is the viscosity of the resin, u0 is the falling rate of particles. Therefore, as the
mean diameter of Al2O3-AlN composite powders increases with the addition of AlN, the
falling rate of particles has been accelerated.
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3.2. Curing Behavior of the Ceramic Suspensions

To demonstrate the influence of AlN powders on the curing behavior of suspensions,
cure depth, and excess cure width of the suspensions with 50 vol% solid loading were
measured and presented in Figure 3. Cure depth (Cd) can be calculated below [30]:

Cd = Sd ln
(

E
Ec

)
(4)

where Cd is the cure depth, Sd is the depth sensitivity, E is the incident energy, Ec is the
critical energy. The excess cure width (Wex) follows the Beer–Lambert law [30]:

Wex = Sw ln
(

E
Ew

)
(5)

where Sw is the width sensitivity, Ew is the critical energy. Besides, the ideal suspension
has enough cure depth but no excess cure width. This can be characterized by broadening
width (Db) calculated by Equation (5) [13,30]:

Db = Sd ln
(

Ec

Ew

)
(6)
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Figure 3. (a) The relation of the cure depth and the exposure energy density; (b) The relation of the
excess cure width and exposure energy density.

The cure depth and excess width were increased with the enhancement of energy in
Figure 3. Besides, cure depth and excess width decreased with the increase of AlN content,
which indicates that AlN as an additive has adverse effects on the cure capability of the
ceramic suspension. However, lower excess width can be beneficial to the high printing
precision during the process of DLP [30]. To characterize the effect of AlN content on
the cure capability, Sd, Sw, and Db were calculated according to Equations (4)–(6). The
results are presented in Table 1. It shows that Sd, Sw, and Db of Al2O3-AlN suspensions are
reducing with the increase of AlN content. Sd, Sw, and Db decrease from 50.06 to 25.07 µm,
101.39 to 52.31 µm, and 42.23 to 19.36 µm, respectively, which can bring better control
of the printing precision. As AlN powders absorb more ultraviolet light, it results in the
decline of cure ability. The absorptance of the ceramic powders, with AlN powders content
varying from 0 to 20 wt%, was measured in 405 nm wavelength to prove the conclusion.
As presented in Figure 4, the absorbance of the Al2O3-AlN increased four times at least
compared with the Al2O3 powders, and it also raised with the increase of AlN content,
which confirms the above inference.
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The addition of AlN is conducive to improving rheological behavior and printing
accuracy, while it has the opposite influence on curing performance and stability. When
the content of AlN is 15 and 20 wt%, the viscosity of ceramic suspensions can meet the
requirement of DLP, but the cure depth and stability of suspensions decrease when the AlN
content increases. Thus, 15 wt% is the optimum content of AlN for preparing suspension
by comprehensively considering viscosity, stability, cure depth, and printing accuracy.

Table 1. Depth sensitivity (Sd), width sensitivity (Sw), and broadening depth (Db) of the suspensions
with different AlN content.

The Content of AlN
(wt%) Sd (µm) Sw (µm) Db (µm)

0 50.06 101.39 42.23
5 37.14 78.00 29.58
10 30.28 67.95 22.50
15 28.53 56.62 20.90
20 25.07 52.31 19.36

3.3. Relative Density and Microstructure of the Sintered Al2O3-AlN Ceramics

After debinding, the ceramic samples were sintered at 1600 ◦C, 1650 ◦C, and 1700 ◦C
for 2 h with nitrogen gas, respectively. The phase compositions of the Al2O3-AlN ceramic
samples with different AlN content and sintering temperature are shown in Figure 5. The
sintered samples at 1650 ◦C are composed of Al2O3, AlN, and YAG (Y3Al5O12) phases,
and the sintered samples at 1700 ◦C consist of Al2O3, AlN, YAG, and AlON phases. These
phenomena are consistent with other relevant research results [19,20]. The AlON formed
by the reaction between Al2O3 and AlN will have a negative impact on the properties of
ceramics. As can be seen in Table 2, the relative densities of specimens with different AlN
content were all below 80% at 1600 ◦C because of insufficient sintering driving force, which
resulted in the non-densified ceramics. The linear shrinkage of the sintering bodies at
1650 ◦C with different AlN content is shown in Figure 6. There is no significant difference
in the contraction of samples with different content of AlN in the x, y, and z directions. The
shrinkage of samples with the same AlN content in the z direction is larger than that of
samples in the x and y directions. This may be attributed to the deposition of particles in the
spreading layer caused by squeegee movement during the printing process, as well as the
rearrangement and densification of particles caused by gravity along the z direction during
the sintering process [31]. Relative densities of the samples were improved significantly
when the sintering temperature was raised to 1650 ◦C. However, the relative densities
decreased as the sintering temperature increased from 1650 ◦C to 1700 ◦C, which may be
due to the formation of AlON. The reaction of Al2O3 and AlN at 1700 ◦C can be presented
below [19]:

Al2O3 + AlN→ Al3O3N. (7)

Table 2. The relative density of sintered samples at different temperatures.

The Content of AlN
(wt%)

Relative Density (%)

1600 ◦C 1650 ◦C 1700 ◦C

0 79.13 ± 0.20 97.82 ± 0.15 97.03 ± 0.36
5 73.97 ± 0.41 99.24 ± 0.11 97.90 ± 0.21
10 71.84 ± 0.10 99.13 ± 0.07 97.71 ± 0.35
15 65.23 ± 0.19 98.83 ± 0.17 97.16 ± 0.15
20 64.05 ± 0.12 97.90 ± 0.22 96.99 ± 0.27
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Al3O3N, also called AlON, has a larger specific volume than the Al2O3 matrix [19].
The formation of AlON replaced the Al2O3 matrix, resulting in the displacement of the
matrix, in which large voids are generated [20,32]. Thus, the porosity of samples sintered
at 1700 ◦C increased.

Figure 7 shows the microstructures of the samples sintered at 1650 ◦C with different
AlN content. The mean grain sizes of Al2O3-AlN composites at 1650 ◦C are indicated
in Table 3, Al2O3 grains grew abnormally in Figure 7a, which results in intercrystallite
and intragranular pore. Figure 7b–d and Table 3 show that the grains of ceramics are
refined obviously with the addition of AlN due to the inhibition of Al2O3 grain growth
by AlN. Besides, the relative density was promoted when AlN content varied from 5 to
15 wt%. However, when the content of AlN reached 20 wt%, the relative density decreased
obviously. AlN has a high covalent bonding, and its self-diffusion coefficient is low, so the
addition of a large amount of AlN will cause difficulty in the densification of ceramics [33].
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Table 3. Bending strength and mean grain size of Al2O3-AlN composites at 1650 ◦C for 2 h.

AlN Content
(wt%) 0 5 10 15 20

Bending strength
(MPa) 345.95 ± 43.98 500.35 ± 62.04 513.90 ± 52.27 572.73 ± 59.40 534.51 ± 60.11

Mean grain size
(µm) 3.31 3.05 2.62 2.11 1.62

3.4. Thermal and Mechanical Properties of the Sintered Al2O3-AlN Ceramics

The effect of AlN content on the thermal conductivity of samples at different sintering
temperature are displayed in Figure 8. When AlN content was increased from 0 to 15 wt%
at 1650 ◦C, the thermal conductivity of Al2O3-AlN ceramics improved from 28.87 to
31.72 W/(m·K). As AlN has a higher thermal conductivity compared with Al2O3, it is
conducive to improving thermal conductivity of Al2O3-AlN ceramics. When AlN content
increased from 15 to 20 wt%, the improvement of thermal conductivity was slow, only
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increasing from 31.72 to 32.36 W/(m·K). This phenomenon can be attributed to grain
refinement and the decline of density, which enhanced phonon scattering and decreased
the phonon mean free path [3]. Besides, the thermal conductivity of Al2O3-AlN composites
at 1700 ◦C decreased as AlN content increased, which may be due to the formation of AlON.
The XRD spectrum was normalized to compare the intensity of diffraction peaks of the
AlON. The intensity of the AlON diffraction peak increased significantly when AlN content
increased in Figure 5b. AlON has low thermal conductivity [19] (about 10 W/(m·K)) and
increases porosity in sintered body, which results in the decline of thermal conductivity
rapidly at 1700 ◦C.
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Considering the existence of AlON at 1700 ◦C seriously affects the density and ther-
mal conductivity of the ceramic, 1650 ◦C was selected as the best sintering temperature.
The bending strength of ceramics sintered at 1650 ◦C is shown in Table 3. Notably, the
bending strength of the blank sample without the addition of AlN had the lowest value of
345.95 ± 43.98 MPa, which presents that the addition of AlN is able to promote bending
strength significantly. This may be attributed to the residual stress caused by the mismatch
of the thermal expansion coefficient between the Al2O3 matrix and AlN [21,34], which
is an important factor for enhancing mechanical properties. The thermal expansion co-
efficient (TEC) of Al2O3 is 9.2–9.6 × 10−6 K−1 [1], almost twice as high as that of AlN
(~4.8 × 10−6 K−1) [3], which results in the Al2O3 under the compressive stress at the room
temperature. As the compressive stress strengthens the grain boundary, microcracks are
forced to diverge and deflect along the Al2O3/AlN interface, consuming more energy to
propagate. Therefore, bending strength of Al2O3/AlN composites were enhanced. In addi-
tion, grain size is another important factor to influence bending strength. The fine grain size
can decrease the size of the inherent flaw, improving bending strength for polycrystalline
material [35,36]. As the content of AlN increased from 0 to 20 wt%, the grains of Al2O3-AlN
ceramics were obviously refined, as shown in Table 3 and Figure 7. Under the combined
effect of residual stress and grain refinement, the bending strength gradually enhanced with
the increase of AlN content from 0 to 15 wt%. However, the bending strength of the ceramic
with 20 wt% AlN decreased slightly, which was caused by the non-densified microstructure.
The pores in Al2O3-AlN composites reduced the force area and caused stress concentration
at which ceramic fracture was more likely to occur [37]. When the content of AlN was
15 wt%, bending strength reached the highest value of 572.73 ± 59.40 MPa, 65.56% higher
than that of the blank sample.

Thus, Al2O3-AlN composites via DLP achieved the best results in terms of bending
strength of 572.73 ± 59.40 MPa and thermal conductivity of 31.72 W/(m·K), when AlN
content was 15 wt%, and sintering temperature was 1650 ◦C. The thermal conductivity
and bending strength of Al2O3-AlN ceramics fabricated by different methods are listed in
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Table 4. The thermal conductivity of Al2O3-AlN ceramics prepared by DLP is close to that
of other preparation methods, but the bending strength is improved.

Table 4. Bending strength and thermal conductivity of Al2O3-AlN ceramics fabricated by
different methods.

Specimen Preparation Method Bending Strength (MPa) Thermal Conductivity
(W/(m·K))

10 wt% AlN-Al2O3 [21] cold isostatic pressing 295.7 38.80
5 wt% Y2O3-10 wt% AlN-Al2O3 [25] cold isostatic pressing 475.61 ± 21.56 34.21 ± 0.34

20 vol% AlN-80 vol% Al2O3 [38] vacuum hot pressing 432.65 ± 21.67 -
5 wt% Y2O3-15 wt% AlN-Al2O3 DLP 572.73 ± 59.40 31.72 ± 0.45

Complex-shaped Al2O3-AlN composites ceramic components were fabricated via
DLP with the optimized AlN content and sintering temperature. The green bodies of
ceramic radiators with different shapes and lattice structures are presented in Figure 9a,c.
The sintering bodies are shown in Figure 9b,d. The green and sintering bodies show
great surface quality and no significant geometric deformation. The shrinkage of the
samples after sintering in the x, y, and z directions reached 20.25%, 20.34%, and 21.38%,
respectively. Complex-shaped and high-precision ceramics components, with 15 wt% AlN
addition, are able to be fabricated by DLP and achieve high bending strength and high
thermal conductivity.
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4. Conclusions

In this study, the effect of AlN content (0–20 wt%) on the rheological behavior, stability,
and curing behavior of Al2O3-AlN ceramic suspensions were investigated. The viscosity of
suspensions with AlN additions decreased due to the lower friction between the particles.
However, the addition of AlN increased the absorbance of ceramic powders, resulting
in the decline of the curing ability of Al2O3-AlN suspensions. As the content of AlN
powders increased from 0 to 20 wt%, Sd, Sw and Db decreased from 50.06 to 25.07 µm,
101.39 to 56.62 µm, and 42.23 to 19.36 µm, respectively, which is beneficial to control print
precision. Moreover, relative density, thermal conductivity and bending strength of Al2O3-
AlN composites fabricated by DLP were discussed. The addition of AlN is beneficial for
improving relative density, while the densification of Al2O3-AlN ceramics will be affected
when the content of AlN reaches 20 wt%. The increase of AlN content resulted in the
improvement of the thermal conductivity of Al2O3-AlN ceramics at 1650 ◦C. The bending
strength of Al2O3-AlN ceramics was enhanced with the content of AlN increasing from
0 to 15 wt%, which is due to grains refining and residual stress. Thus, 15 wt% is the
optimum content of AlN by comprehensively considering the printability of suspensions
and properties of Al2O3-AlN composite ceramics. The 5 wt% Y2O3-15 wt% AlN-Al2O3
fabricated by DLP got the best comprehensive properties in terms of the bending strength of
572.73 ± 59.40 MPa and the thermal conductivity of 31.72 ± 0.45 W/(m·K) at 1650 ◦C. With
optimized AlN content (15 wt%) and sintering temperature (1650 ◦C), complex-shaped
ceramic components were successfully fabricated by DLP. Ceramic components fabricated
by this approach achieved excellent surface quality and structural integrity (no significant
geometric deformation). This may provide an opportunity to broaden the application of
Al2O3-AlN composite ceramics in heat dissipation components.
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