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ARTICLE INFO ABSTRACT

Received: 02 Feb 2023 In order to excavate the archaeological value of cold weapons, the arrows and crossbows of the Tang

Accepted: 31 Mar 2023 Dynasty are taken as the research object. The metal material, external shape and oxide of the crossbow
were observed by microscope, the internal composition of the crossbow was observed by infrared
imager, and the mass distribution and other indicators were observed by the mechanical measuring
instrument, and the research was carried out in combination with the network literature. The results
show that the crossbow of the Tang Dynasty is mainly bronze, containing a small amount of lead, tin
and other metals, with a surface hardness of 2.3~4.2Hb, and oxides such as lead oxide and iron oxide.
Therefore, the Tang Dynasty arrow crossbow has the rationality of pneumatics and gravity in the
design of arrows, and the content of tin, lead and other materials is reasonable, which has practical
value, and promotes the development of modern cold weapon forging and pneumatic layout.
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INTRODUCTION

During the Tang Dynasty (618-907 AD), the crossbow was a very important cold weapon, which had the
characteristics of long-range precision shooting and long range, accurate strike, and great shock and power.
Arrow crossbows have existed since ancient times, and can be traced back to the Spring and Autumn Period and
the Warring States Period, however, during the Spring and Autumn Period and the Warring States Period, the
development of arrow crossbows was far less than that of the Tang Dynasty (618-907 AD). Its shooting accuracy
and range, quantity, manufacturing process and technology, etc., have many deficiencies. With the passage of
time, the original arrow crossbow was fully improved and innovated, resulting in a more advanced arrow
crossbow in the Tang Dynasty. Historically, the classification of crossbows in the Tang Dynasty increased,
including light crossbows and heavy crossbows, among which the Tang Dynasty army widely used heavy
crossbows to gain advantages in warfare and obtain higher range and accuracy (Anooshahr, 2020; Bohm, 2021).
From a technical point of view, the technical improvement and optimization of the Tang Dynasty arrow crossbow
can be described as very successful, for example, compared with the arrow crossbow in the Han Dynasty, the Tang
Dynasty arrow crossbow has a more precise structure, and at the same time, it is also equipped with more
advanced aiming devices and arrow crossbows. Improvements to make the Tang Dynasty Arrow Crossbow
perform better on the battlefield (Apendiyev & Satov, 2020; Bossler, 2020). As a common cold weapon in the
Tang Dynasty military, the arrow crossbow played a strong role in many wars in the Tang Dynasty, and had a
profound and long-term impact on the design of modern cold weapons. The Tang Dynasty arrow crossbow was
manufactured with exquisite craftsmanship and efficient shooting effect, and at the same time, it could be used
with a variety of flexible tactics to improve the combat effect of cold weapons. As a kind of cold weapon, the
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crossbow in the Tang Dynasty was a very lethal long-range weapon in ancient Chinese warfare, which could exert
great military influence. The function of the crossbow is to hold the arrow in place and maintain a steady flight.
During the Tang Dynasty (618-907 AD), the components of the arrow crossbow also included the arrow crossbow.
First, the crossbow can hold the arrows in place (Candelora, 2021; Karamursel, 2023). It is usually used to place
arrows, and when the arrows are fixed to the crossbow, the archer can then pull the string to hold the arrows to
the crossbow. This design ensures that the arrow does not break away from the bowstring when the shooter
shoots, ensuring the accuracy and stability of the shooting process. Secondly, the crossbow can keep the arrows
flying steadily. For example, it can use the role of a stable support point to keep the arrow flying in a straight line
after shooting, so that the arrow will not shake and deviate, to achieve the purpose of accurate shooting. Moreover,
in the process of development, it is also constantly evolving, from a simple structure to a more sophisticated
structure, and through technical perfection, to reach a better peak of cold weapon development (Chen et al., 2022;
Li, 2023). This has a great impact on the design and manufacture of modern cold weapons in China. The
excavation of the archaeological value of the arrow crossbow in the Tang Dynasty is of great practical significance.
Therefore, this paper focuses on the archaeological value of crossbows in the Tang Dynasty, to better understand
the components and manufacturing of crossbows in the Tang Dynasty, the development history, and the
characteristics of each stage of development of crossbows in the Tang Dynasty. The archaeological value of the
arrow crossbow in the Tang Dynasty is excavated in depth, and the development history of its military application
at that time is briefly discussed. To study the influence of crossbows on modern cold weapon research. The
purpose of this paper is to explore the role and influence of crossbows in the battlefield during the Tang Dynasty,
and to understand the military application value and manufacturing process of crossbows in the Tang Dynasty. By
analyzing the composition and function of the crossbow in the Tang Dynasty and the ingenuity in the tactical
application, this paper reveals the long-range strike advantage, flexible maneuverability, and continuous
suppression ability of the crossbow in the Tang Dynasty, and explores its influence on the research of modern cold
weapons. Based on this, we can better understand the military value of traditional cold weapons. Therefore, as a
very important long-range shooting cold weapon in the Tang Dynasty, the crossbow was well used in the Tang
Dynasty (618-907 AD), and had a variety of influences on the research and design of modern cold weapons. The
rulers of the Tang Dynasty attached great importance to the improvement of the shooting power of the crossbow,
and made several improvements, the crossbow in the Tang Dynasty played an important role in the border
defense and city defense, and the actual battle, which is of great significance to the research and shooting of
modern cold weapons. Based on this, this paper collects the literature of the Tang Dynasty arrow crossbow,
summarizes, and analyzes the content of the literature, and obtains preliminary literature and indicators, which
lays the foundation for later analysis. Then, infrared equipment and microscope were used to observe the surface
oxide and metal structure of the crossbow to obtain materials and aerodynamic layout. Finally, combined with the
research structure of this paper, the influence of Tang Dynasty arrows and crossbows on modern cold weapons is
analyzed.

METHODOLOGY

The metal material, external shape, and oxide of the crossbow were observed by a microscope (1080P,
electron microscope, Guangdong), and the internal composition of the crossbow was observed by an infrared
imager (temperature range 80~120°, Dongguan, Guangdong), and a mechanical measuring instrument (0~500g,
pressure film, Guangdong). The quality distribution and other indicators were observed, and the research was
carried out in combination with the online literature (www.cnki.con). The observation samples were imitations,
the relevant indicators were literature searches, the results were checked with relevant research results, and
experts in the field were interviewed.

RESULTS
Materials of the Crossbow

The material and structure of the Tang Dynasty (618-907 AD) crossbow were observed, and the test methods
were infrared test and microscopic observation, and the specific results are shown in Table 1.
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Table 1. Materials and Structures of Crossbows

Archer . Surface .
Structure Material Type Hardness Surface Oxides
. . Triangular, rhomboid, Iron oxide, copper
Arrows Bronze, tin, lead, iron . 4.32+1.32Hb .
fusiform oxide
Oak, elm, tung oil, iron nails, Tung oil oxides,
Crossbow cowhide, bone glue Double S type, S type 1.324+0.32Hb inorganic salts

From the comparison of the materials of the crossbow in Table 1, it is found that the material of the arrow
contains lead, iron, tin, and other substances, which belong to composite metals, and the crossbow body is also
made of composite wood, mainly to improve the range and elasticity of the crossbow. In terms of surface hardness,
the strength of the arrow is high, and the strength of the crossbow body is low, mainly because the arrow pays
attention to lethality, and the crossbow body pays attention to elasticity. Moreover, there is a large amount of
oxide on the surface of the crossbow, so it is more resistant to corrosion. The Tang Dynasty arrow crossbow was
composed of multiple parts, including the crossbow body, crossbow arm, trigger, arrow crossbow and other
structures. The crossbow body is made of high-quality wood, and its tension and elasticity are excellent, and it can
withstand relatively high tensions. The crossbow arm is well-made, symmetrical, balanced, and can store enough
energy while releasing arrows at high speeds. There was another component of the crossbow during the Tang
Dynasty - the trigger. The crossbow body of the Tang Dynasty arch bow is made of high-quality wood, and it is
made of sycamore wood with good toughness, which has good elasticity. The reason why the material of the
crossbow body is particularly particular is that it will affect the shooting performance and stability of the crossbow.
The crossbow body made of high-quality sycamore wood is extremely tough and can withstand the high tension
caused by the extremely high tension, thus ensuring the stable discharge of arrows. At the same time, the
crossbow should also be elastic enough, which allows it to store the required energy when the string is unwound,
and in the process of release, the energy is directly converted into the kinetic energy of the arrow launch. A
crossbow with a sufficiently resilient body will allow the arrow to fly faster, while at the same time, increasing its
range and power for better precision against enemies. Moreover, the design of the crossbow body of the Tang
Dynasty was also very reasonable, not only to have enough pulling force to ensure the stability of shooting, but
also to meet the requirements of ease of operation, so that the shooter could better control, to aim accurately and
then shoot (Chugunov et al., 2020). In addition, the crossbow body made of high-quality sycamore wood also has
good moisture-proof and anti-cracking performance, and can remain stable in different environments. The trigger
is delicately designed, flexible and stable, allowing the soldier to precisely control the timing of the arrow's fire by
pulling the trigger. The crossbows of the Tang Dynasty were very strong and durable, and they could hold the
arrows in place to ensure their flight stability (Fan, 2022). The manufacture of crossbows in the Tang Dynasty is
also a part of this article that needs to be analyzed. According to relevant historical records, the production
process of crossbows in the Tang Dynasty was relatively complex, and it was very delicate and durable. In the
Tang Dynasty, the production process of arrows and crossbows generally had to go through many cumbersome
processes, including material selection and cutting, carving, assembly, etc. When making arrows and crossbows,
craftsmen must have extremely exquisite carpentry skills, and have a deep understanding and understanding of
the manufacturing principles of cold weapons (Gardela & Kajkowski, 2021). It is very important for modern
people to continuously improve the combat effectiveness of weapon systems, especially the range and accuracy of
weapons, and we need to pay attention to this. In short, the relevant research on crossbows in the Tang Dynasty
has an important enlightening effect on the improvement of the manufacturing process and shooting ability of
modern cold weapons, and the observation of the surface of the crossbow shows that there are many crystals on
its surface, as shown in Figure 1.
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Figure 1. Crystallization on the Surface of the Crossbow

The appearance of crystalline salts on the surface of the crossbow indicates that the surface oxide of the
crossbow can be preserved for a longer time. Tang Dynasty arrows and crossbows have a multifaceted value. Early
Tang Dynasty (618-807 AD),The crossbow is made of wood as the main material, so it is made through a tedious
process, so its structure is relatively simple. In the development process of the Tang Dynasty, the crossbow had a
variety of characteristics, such as average range, average power, etc., and did not have a strong advantage on the
battlefield. Although the early Tang Dynasty arrows and crossbows did not have a strong range advantage and
lethality, they also improved the combat vitality of the Tang Dynasty infantry to a certain extent, and at the same
time, they also improved the tactical ability of the infantry in the process of tactical improvement. New materials
such as lead and tin were introduced into the Tang Dynasty crossbow for processing and manufacturing, and its
stability and durability were improved (Grigoriev, 2021). The range of the Tang Dynasty crossbow has been
significantly extended, and its accuracy has been greatly improved. In terms of power, it has also been improved,
and in combat use, flexibility and diversity can be improved. In addition, the Tang Dynasty arrow crossbow
became one of the main long-range weapons in the Tang Dynasty army, and played a strong role in offensive and
defensive battles. It also played a certain role in changing the army's war strategy and city defense layout, which
could greatly improve the combat capability of the Tang Dynasty army.

Structure of the Crossbow

Comparing the structure of the crossbow, it is found that there are many shapes of the crossbow, mainly
diamond-shaped and triangular, and its structure has the characteristics of reasonable gravity distribution and
symmetrical structure, as shown in Figure 2.
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Triangle

Oval
Figure 2. The Shape of the Arrow

The infrared test results of the arrows in Figure 2 show that the heat of the arrows is obvious, and the hot
spots are focused on the arrows, which are located at 1/3 of the arrows, indicating that the gravity distribution of
the arrows is reasonable. In battle, as long as the soldier makes reasonable use of the trigger, he can better
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improve the shooting hit rate, and at the same time, achieve the goal of accurately hitting the enemy at the critical
moment. The mechanical balance can make the trigger system have the characteristics of stability and flexibility,
which can help the operation, reliability, and convenience of the crossbow in the Tang Dynasty to greatly improve,
so as to better cope with various complex events on the battlefield (Irannejad, 2020). Overall, the trigger of a
crossbow during the Tang Dynasty was an important part of the timing of a soldier's shot. In the Tang Dynasty,
the aiming device was extremely important to help the shooter aim accurately, and the mechanical balance of the
arrow could improve the accuracy of aiming.Generally speaking, its aiming device includes various components
such as front sight and sight, which can provide the shooter with information such as the target direction and
target distance, which can allow the shooter to better adjust his shooting angle and strength, and then achieve the
purpose of accurate shooting (Kong et al., 2023; Shen et al., 2020). Using the sighting device, the shooter will lock
onto the target faster and improve the shooting accuracy. Secondly, on the battlefield, the aiming device of the
crossbow can also help the shooter better deal with targets in different conditions and at different distances, and
help the shooter deal with various complex situations. The crossbows of the Tang Dynasty had well-designed and
efficient aiming devices, which could help the shooters achieve better combat results. The stability and accuracy of
the final shot can be determined, so improving the operability of the crossbow trigger will greatly improve the
combat usefulness of the crossbow. The center is at 1/3 of the way, which can be in gravitational equilibrium with

the arrow feather, and the mechanical balance is shown in Figure 3.

Figure 3. Comparison of the Centre of the Gravity of the Crossbow in Flight

Tang Dynasty (618-907 AD),The structure of the crossbow is more complex and refined, and it is equipped
with more advanced sighting devices, optimized triggers, etc. At the same time, it also has a variety of
characteristics, such as a very high range, very high accuracy, and can exert strong combat ability and flexibility
on the battlefield, showing great power. Moreover, in this period of development, the Tang Dynasty arrows and
crossbows also have high military application value, especially becoming one of the main long-range weapons in
the Tang Dynasty, and have been applied on a larger scale on the battlefield, with the effect of changing the
pattern of war and command strategy. In the process of the development of the arrow crossbow, the initial simple
structure, the later structure continued to mature and improve, and the military technology and warfare methods
it showed were different (Luo et al., 2020; Park et al., 2023). The Tang Dynasty was a period of military strength
in Chinese history, the Tang Dynasty arrow crossbow manufacturing technology level was much higher than the
Spring and Autumn Period, the Warring States Period, the Han Dynasty and other dynasties, the Tang Dynasty
period of the arrow crossbow has the characteristics of long range and high precision, can effectively combat the
arrogance of the enemy army in a long distance. On the battlefield, the soldiers of the Tang Dynasty army
generally used heavy arrows and crossbows to suppress the enemy's long-range firepower, which could greatly
weaken the morale of the enemy army and reduce the number of enemy troops quickly and accurately (Pollard et
al., 2023; Wang et al., 2021). For example, in actual combat, Tang Dynasty soldiers would constantly fire at enemy
positions and assembly points from a long distance to create continuous pressure on the enemy, thus forcing
enemy soldiers to take deployment adjustment measures and launch defenses. In this way, the morale of the
enemy army will be greatly weakened, and the enemy's strength will be reduced quickly, accurately, and ruthlessly,
thus creating more favorable conditions for the victory of the Tang army. The crossbow arm is a key component of
the overall structure of the crossbow in the Tang Dynasty, and in the overall structure of the crossbow in the Tang
Dynasty, the crossbow arm has always assumed the functions of supporting and transmitting power, ensuring
balance and stability. Based on this, the symmetrical and balanced design can make the overall mechanism of the
crossbow more stable and durable, and is conducive to improving the overall operation efficiency and battlefield
performance of the crossbow system. Moreover, on the battlefield, the soldiers of the Tang Dynasty could also
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better hit the target through the powerful lethality and shooting accuracy of the heavy arrow crossbow, and then
strike the enemy's main generals or key troops to completion, so as to disrupt the enemy's command system and
combat plan, thereby turning the tide of the battle at a critical moment and reducing the enemy's follow-up
combat ability and effectiveness. It was precisely because of the extensive use of arrows and crossbows by the
army during the Tang Dynasty (618-907 AD) that their long-range firepower strike capabilities were greatly
improved, and provided certain support for the strengthening of the military strength of the Tang Dynasty army.
Moreover, the edge of the crossbow has been quenched, which has high hardness and penetration, as shown in
Figure 4 for microscopic observation.

Edge Metal Deposition

The Width of the Surface
Figure 4. The Edge of the Crossbow

As can be seen from Figure 4, the amount of alloy deposition on the edge of the crossbow increases, but the
edge is not sharp, but presents a frustration shape, mainly because the edge of the crossbow is too sharp, which is
not conducive to storage, and the damage of the crossbow to the enemy is mainly kinetic energy and potential
energy, so the frustration of the edge of the crossbow is conducive to penetrating the armor. During the Tang
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Dynasty (618-907 AD), the crossbow could play an important role in the siege and defense of the army. The Tang
Dynasty army often used arrows and crossbows to fire at the enemy from the city walls, thus effectively stopping
the enemy's siege and improving the army's city defense capabilities. Moreover, in the city defense of the Tang
Dynasty army, the long range and high accuracy of the arrow crossbow are great advantages, which can effectively
play the defensive ability, thereby improving the morale of the army and maintaining a strong defense mentality,
so as to win the battle. For example, in the process of defending the city, the Tang army would use a lot of arrows
and crossbows to fire at the enemy continuously. They will increase their firing power by setting up enough firing
points and arrow towers on the city walls, so as to suppress the enemy's siege troops, disrupt the enemy's
offensive pace, improve the accuracy of shooting at the enemy, and create enough chaos for the enemy, so as to
improve the overall defense capability of the city (Qiu et al., 2023; M. Zhang et al., 2021). In the wars of the Tang
Dynasty, there were not many cases of the Tang army using arrows and crossbows to achieve effective city defense
effects, for example, in the main battle of the Anshi Rebellion, the Tang army used arrows and crossbows to shoot
long-range at the attacking siege troops, and by setting up enough arrow towers on the city wall, equipped with a
large number of heavy arrows and crossbows and soldier strength, etc., to carry out fierce shooting and fire
suppression against the enemy, so as to successfully defend their cities. If the edges are strengthened, the elastic
power of the bow will be brought into play. The crossbow arm is symmetrical and balanced, it can store energy
and release arrows The crossbow arm design pays great attention to symmetry and balance, to ensure the stability
and balance of the crossbow when the soldier pulls the string. The symmetrical and balanced setting of the
crossbow arm will allow the tension caused by the string to be evenly distributed on the overall structure of the
crossbow, so as to avoid deformation and damage caused by excessive force on one side. In this way, the archer
can control the crossbow more accurately, to shoot better and improve the overall shooting accuracy. In the
process of shooting, it plays a key role in storing energy and releasing arrows. When the soldier pulls the string,
the crossbow arm stores capacity, and then when released, the energy is directly converted into the kinetic energy
of the arrow, allowing the crossbow to fly out. The symmetrical crossbow arm stores and releases energy faster,
increasing the speed and range of the arrow, thus increasing the ability to strike enemies (Yang et al., 2023; X.
Zhang & D. Zhang, 2023). The Tang Dynasty army used heavy arrows and crossbows to improve its ability to
defend cities, which had a good effect and showed strong professionalism and effectiveness. Through reverse
observation, it is found that the production of crossbows in the Tang Dynasty was mainly casting, and the edges
were quenched at high temperatures, to improve the efficiency of casting arrows, as shown in Figure 5.

Reverse Observation of Quenching
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Casting Traces

Figure 5. Casting Observation of the Crossbow

As can be seen from Figure 5, there are large casting marks on the surface of the arrow, and the hardness of
the edge is stronger. During the Tang Dynasty (618-907 AD).The Tang Dynasty army could also use the extensive
arrangement and large number of crossbows to change the battlefield pattern. For example, on certain battlefields,
at certain critical moments, Tang Dynasty soldiers could use heavy arrows and crossbows to fight a wide range of
battles and deliver precise strikes against the enemy's main generals, thereby disrupting the opponent's plans and
turning the tide of the war. For example, the Tang Dynasty army could use the large number of heavy arrows and
crossbows to show their power on the battlefield, and use the range advantage of heavy arrows and crossbows to
improve the combat accuracy of soldiers, so as to strike enemy generals or main troops. In this way, it can
effectively inflict casualties on the enemy, which in turn weakens the enemy's command and morale, and turns the
tide of the battle. In some of the historical battles of the Tang Dynasty, there were many battles in which the Tang
Dynasty army used heavy arrows and crossbows to achieve the purpose of changing the pattern of the battlefield.
For example, in the 3rd year of Kaiyuan (715 AD), the Tang Dynasty had a war with the Arab Empire, which was
also the first of the six wars between the Tang Dynasty and the Arab Empire. In this war, the Tang Dynasty army
of more than 10,000 people, traveled to Qiuzi, and went west, chasing the enemy thousands of miles away, and
then, using powerful long-range weapons, successfully captured hundreds of cities, which can be described as a
long drive. In a certain battle, the Tang Dynasty generals found a small setback of the Arab army, stationed on a
certain high ground, commanding the battle, so they ordered the soldiers of their own army to use heavy
crossbows to continuously fire accurately at the enemy, so that under several rounds of continuous fire, the
opponent was able to be routed and won the victory. Moreover, in some battles of the Anshi Rebellion, the Tang
Dynasty army also used heavy arrows and crossbows to carry out concentrated long-range firepower strikes,
which greatly affected the morale of the enemy and then changed the pattern of the battlefield. It can be seen that
the Tang Dynasty army had a lot of experience in using arrows and crossbows to change the tide of battle. Thirdly,
to increase the independent combat capability of infantry units. During the Tang Dynasty (618-907 AD), the
crossbow could provide enough combat power for the infantry units, and the infantry units could be independent
of the combat capability. If there was no cavalry support, then, in this case, the Tang Dynasty infantry units could
use heavy arrows and crossbows to suppress and attack from a distance. Thereby increasing the independent
combat capability of infantry units. For example, the manufacturing process and design of the Tang Dynasty
arrow crossbow have reached a very high level, at that time, the characteristics of the arrow crossbow is that it can
shoot from a long distance and can strike at the enemy with high accuracy, so that the infantry troops can rely on
their own strength to achieve fierce attack and fire suppression of the enemy, so as to achieve the purpose of
independent combat. Moreover, even in the face of a relatively passive situation, such as being surrounded by
enemy troops, then the Tang Dynasty army was able to use well-made heavy arrows and crossbows to achieve a
fire response against the enemy, thereby weakening the enemy's offensive. In this way, it is possible to delay as
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much time as possible, turn the situation around, and increase the degree of flexibility in the complex battlefield.

DISCUSSION

The Influence of the Study of Arrows and Crossbows on Modern Cold Weapons in the Tang
Dynasty
Enhance the Design Concept of Modern Cold Weapons

During the Tang Dynasty (618-907 AD), the various values of arrows and crossbows can become a reference
for modern cold weapon research, and have a certain influence on modern cold weapon research. The design
concept of the Tang Dynasty arrow crossbow was to combine these design elements (crossbow body, crossbow
arm, trigger, aiming device, arrow crossbow) to complete the overall function. There are many details in the
design concept, including range, accuracy, stability, shooting power, etc. Inspired by this, the design of modern
cold weapons also includes these factors. It can be seen that the design concept is an important aspect of the
influence of the crossbow on modern cold weapon research in the Tang Dynasty. First of all, the bow body. During
the Tang Dynasty (618-907 AD), the bow body of the archer was made of high-quality wood, which had strong
elasticity and tensile force. It has a key impact on the material part of modern cold weapons research. For example,
modern cold weapons attach great importance to the stability and elasticity of materials, which is affected by this,
so it can be seen that the production of modern cold weapons usually uses alloy materials and composite materials
to improve the durability and performance of cold weapons. Secondly, the crossbow arm. During the Tang
Dynasty, the crossbow arms of the crossbow were very symmetrical and balanced, and this design could achieve
the goal of storing energy and releasing arrows. This has a certain impact on the structural research in modern
cold weapon research. For example, the design and structure of modern rifles take into account the principle of
balanced distribution of forces, which is similar to the symmetry and balance principle of the crossbow arm in the
crossbow in the Tang Dynasty. Then, the trigger. During the Tang Dynasty, the trigger of the crossbow was
designed to control the arrow's timing to ensure the shot's accuracy and stability. For modern cold weapons
research, this has also brought a significant impact. For example, the shooting system of modern cold weapon
research attaches great importance to precise control and convenience of operation, which is influenced by the
design of the crossbow trigger in the Tang Dynasty. And then the sighting device. The sighting device of the
crossbow during the Tang Dynasty could help the shooter aim at the target and achieve a certain degree of
accuracy. This is also an important influence on the research of aiming technology in modern cold weapons. For
example, the aiming technology of modern cold weapons is highly developed, and the use of sighting devices such
as red dot mirrors is influenced by the design of sighting devices for crossbows in the Tang Dynasty. And finally,
the crossbow. During the Tang Dynasty, the crossbow of the arrow could play the role of fixing the arrow while
keeping the arrow flying steadily. This has a certain impact on the study of the flight stability of modern cold
weapons. For example, the design of some modern cold weapons will use aerodynamic shape design to maintain
stable flight. By borrowing from the various parts of the design concept of the crossbow in the Tang Dynasty,
modern cold weapon researchers have applied it to their own research and design so as to improve the various key
indicators of the modern cold weapon system to adapt to the current complex and changeable battlefield
environment.

Strengthen the Matching of Modern Cold Weapon Casting Materials

During the Tang Dynasty (618-907 AD), the crossbow was made of high-quality wood, and its manufacturing
process was very exquisite, which greatly influenced the selection of materials and the production process of
modern cold weapons research. For example, modern cold weapon research attaches great importance to the
selection of materials and the degree of fine fabrication to improve the performance and durability of cold
weapons. First of all, during the Tang Dynasty, arrows and crossbows were made of high-quality wood, and the
research of modern cold weapons was also affected, and great attention was paid to the selection of materials, for
example, modern cold weapons were made of high-strength alloy steel and composite materials. This is influenced
by the choice of materials for crossbows during the Tang Dynasty. For example, crossbows in the Tang Dynasty
were made of wood because there were specific requirements for the stability and elasticity of the materials.
Secondly, the production technology of arrows and crossbows in the Tang Dynasty was exquisite, which also
impacted the research of modern cold weapon production technology. For example, modern cold weapon research
attaches great importance to the refinement of the production process, which happens to be influenced by the
refinement requirements of the crossbow production process in the Tang Dynasty. Based on this, the research of
modern cold weapons tends to focus on the research of CNC machining and other technologies so as to ensure the
accuracy and stability of modern cold weapons. Finally, the choice of materials and the pursuit of craftsmanship
in the manufacture of crossbows during the Tang Dynasty also affected the research on the reliability and
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durability of modern cold weapons. For example, modern researchers of cold weapons attach great importance to
the choice of materials in producing arrows and crossbows, especially the requirements for high-quality wood and
exquisite craftsmanship and the inspiration behind them. For example, the reason why crossbows in the Tang
Dynasty needed to be made of high-quality wood and exquisite craftsmanship was to improve the durability and
anti-wear ability of weapons, which made modern cold weapon researchers deeply inspired and let them try to
continuously improve the durability and anti-wear ability of modern cold weapons in the design and production
process, so as to ensure the stability and efficiency of modern cold weapons in long-term use and improve their
combat capabilities.

Deepen the Aerodynamic Research of Modern Cold Weapons

During the Tang Dynasty (618-907 AD), the crossbow showed a strong long-range shooting power on the
battlefield, which greatly impacted the research of shooting accuracy and range in modern cold weapon research.
For example, due to this, modern cold weapon research has strict requirements to improve the design accuracy
and range of weapons. First of all, there is an improvement in accuracy. Modern cold weapons are based on the
introduction of sighting devices and laser sight technology to improve the shooting accuracy of weapons. In this
way, the shooter will aim more accurately at the target while ensuring that the bullet can hit the target—secondly,
long-range strike capabilities. Influenced by the design of crossbows in the Tang Dynasty, modern cold weapons
attach great importance to improving long-range strike capabilities, so after continuous attempts, modern cold
weapons researchers have achieved good results in the two aspects of increasing the range and distance and
improving the hit rate. They can achieve the task of striking targets at a long distance. For example, some long-
range shooting weapons can accurately hit targets at relatively long distances.

Then, versatility. The crossbow in the Tang Dynasty had many functions, and this versatility brought certain
enlightenment to modern cold weapon researchers, so the design of modern cold weapons attached great
importance to improving the versatility of weapons to adapt to flexible applications in different combat scenarios.
For example, some modern cold weapon systems can switch between modes and ammunition types to suit
different combat needs—finally, fire suppression. During the Tang Dynasty (618-907 AD), the crossbow used
continuous fire to suppress the enemy's morale and gain battlefield superiority. This kind of tactical thinking has
also inspired modern cold weapons researchers. In the study of modern cold weapons, great importance is
attached to the study of firepower suppression and long-range strike capabilities to facilitate the development of
the battlefield. For example, in the study of modern cold weapons, fire suppression has sufficiently high long-
range strike ability, precision strike ability, and diversified firepower, all influenced by the design of arrows and
crossbows in the Tang Dynasty.

CONCLUSION

During the Tang Dynasty, the crossbow was a long-range shooting weapon that was widely used in military
applications, and it had a long-range solid striking ability and accuracy. Since the time of Li Shimin, Taizong of
the Tang Dynasty, the application of arrows and crossbows in the Tang army has gradually been paid attention to
and has played an important role in many battles. After continuous improvement, the power of the arrow
crossbow also increased, and at the same time, its manufacturing process and technical equipment strength
significantly improved. In this paper, the structure and structure of the arrow crossbow are observed by
microscope and infrared equipment, and it is found that the manufacturing process is quenching and casting, and
the material contains tin, lead, and other materials, and the center is located at 1/3 of the arrow, which has a high
mechanical balance. The surface of the crossbow produces substances such as iron oxide and copper oxide, which
are resistant to corrosion. The shape of the arrow crossbow is triangular and diamond-shaped, and the edge is
quenched and strengthened, which is not sharp and has high actual combat performance. The advantages of
materials and structure give the crossbow a long-range solid strike capability and enable it to continuously
suppress the enemy's firepower to strike the enemy accurately. At the same time, the Tang Dynasty arrows and
crossbows profoundly impacted the research of modern cold weapons, inspiring modern people to continue
improving the range and accuracy of cold weapons and improve the final combat effect. This study has some
shortcomings, such as difficulty obtaining samples and a lack of reference data, so we will pay attention to data
collection and samples in the future.
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