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Abstract

With the progress and development of the times, people's quality of life has been
greatly improved, and people's awareness of health care has been significantly
enhanced, so the development and application of functional fabrics has become a
major trend, and the new textile material silver-plated fiber came into being. The
fabrics made of silver-plated fibers are light, soft and breathable, corro-
sion-resistant and antibacterial, and have the trend of replacing nickel-plated and
copper-plated fibers for wearing textiles. For this reason, international research
work on silver plating of fiber surface has been started. In this paper, based on the
introduction of the characteristics of silver-plated fiber materials, the main focus
of silver-plated fiber materials in the specific application and development of an-
tibacterial properties and radiation resistance in clothing, and the development

prospects of silver fiber materials to make an objective analysis of its develop-
ment and application in more areas of guidance.
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1. Introduction

As people’s living standards rise today, their demands for clothing change from being soft and comfortable to
being fashionable and appealing. Instead, there is a growing demand for fabrics that serve functional purposes,
which has led to the development and widespread use of functional fabrics as a major fashion trend. By examining
the properties and uses of silver-plated fibers, this essay demonstrates how popularly used silver fibers are in the
textile and clothing industries because of their excellent antibacterial, electrical and thermal conductivity, radiation
protection, and electromagnetic shielding properties. And that: different methods of silver fibers made in the phys-
ical, mechanical and chemical properties have a large difference, textile companies should take into account the
product use and cost for reasonable use.

2. Properties of Silver-plated Fiber Materials
2.1 Antibacterial and Deodorizing Properties

The main reason why silver and dissolved silver ions can interact with bacterial proteins and nucleic acids and
react with sulfhydryl (an SH), amino (an NH), and other functional groups containing sulfur and ammonia in pro-
tein and nucleic acid molecules to achieve antibacterial goals is because silver and dissolved silver ions can contact
bacterial proteins and nucleic acids. The other is the photo-catalytic reaction, in the light of the environment, silver
ions can play the role of the catalytic activity center, activating the oxygen in water and air, the generation of hy-
droxyl radicals (.HO) and reactive oxygen ions (O-2), reactive oxygen ions oxidation ability is very strong, can de-
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stroy the proliferation of bacteria in a short time, resulting in cell death, to achieve antibacterial (Hui Ye, Yanxia
Zhao, & Dongping Li, 2006). It is a very strong oxidizing power.

Silver fibers are made of silver and fibers that are tightly polymerized and permanent, and will not diminish over
time or with washing. Silver fibers have been tested to resist 99.9% of bacteria exposed to surface phenomena
within 1 hour. Most other antimicrobial products have been tested for 48 hours and still cannot achieve the same
effect.

In addition, the silver ions on the surface of silver fibers can absorb the proteins on the surface very quickly, thus
reducing and eliminating the odor. It is also well documented that when people wear products made of silver fibers,
it is very effective in controlling the bacterial growth of sweat.

2.2 Radiation Protection Performance

As a safe heavy metal in nature, silver has been commonly used from ancient times to the present. After strict
testing by China Shanghai Testing Center, the clothing made of silver fiber can achieve 60-80 dB shielding effect
within the electromagnetic frequency of 0.1-20.0 GHz, and the silver-plated fabric can eliminate almost 100% of
the electromagnetic waves' harmful to human body (Xiaohui Lu, 2021). Silver-plated fiber radiation performance
that is the mechanism of electromagnetic wave shielding is: when the external environment by electromagnetic
wave action, silver-plated fiber surface silver ions will generate induction current, induction current generated by
the induction magnetic field and the external electromagnetic field in the opposite direction, and then the two can-
cel each other, to achieve the shielding of the external electromagnetic field.

2.3 Antistatic Property

Silver is a metal with excellent electrical conductivity, it can eliminate static electricity without relying on mois-
ture absorption and electron transfer according to the principle of charge exfiltration and neutralization. Silver fiber
using a corona discharge mechanism can effectively eliminate static electricity, the discharge capacity is slightly
weaker, but will not produce sparks, and will not be affected by the surrounding environment's temperature and
humidity (Xushan Gao & Yan Tong, 1991). In the case of grounding, the surface of the fabric can be discharged to
the earth, but also by the silver fiber corona discharge and neutralized; in the case of ungrounded, the main rely on
the silver fiber weak corona discharge to eliminate static electricity. Electricity in the conduction medium - silver
fiber when the transmission of natural magnetic field, so due to the normal movement can not avoid the friction and
generate a lot of static electricity when passing through the silver fiber with high electrical conductivity will turn
static electricity into a magnetic field, to eliminate static electricity, promote the purpose of blood circulation in the
body.

2.4 Thermal Conductivity and Heat Reflectivity

Silver-plated fiber has a good reflection effect on the far-infrared rays of the sun and human radiation. Silver fi-
ber is one of the ideal clothing materials, it can not only reflect the infrared rays in the solar radiation, and because
silver fiber has good heat conduction work, so it has a strong role in regulating the body temperature. When the
climate is hot, it blocks the heat from reaching the body by reflecting the infrared rays of solar radiation and can
quickly dissipate the heat conduction on the skin to lower the body temperature; when the climate is cold, sil-
ver-plated fiber can reflect the radiation energy dissipated by the body to the outside to achieve the warmth effect.
Therefore, silver fiber can achieve the effect of winter warmth and summer cool, known as the "silver thermos ef-
fect”. It is called the "silver thermos effect” (Kun Guo, 2015).

3. Application of Silver Fiber Material in Textiles

3.1 Applications in Underwear

Since silver-plated fibers have the dual function of antibacterial and deodorization and thermoregulation, they are
ideal for underwear, pajamas, T-shirts and other intimate fabrics when blended with cotton, wool, linen, Lyocell,
and Modal. Currently, some companies use the good dyeing and finishing properties of silver-plated polyester to
blend with combed cotton to develop lingerie products; States Noble Fiber produces silver-plated nylon 66Shieldex
X-Static with permanent antibacterial and electrical conductivity, which can be used to produce an-
ti-neurodermatitis clothing, lingerie, etc.; Rhovyl will Rhovyl adds silver iodide to fiber to produce Rhovyl Eco,
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which can be used to make underwear (Meicheng Liu, 2013). The silver-plated fibers produced by HAIYANBO,
Inc. can be used to produce fabrics, underwear, socks, etc., using polyester film as the base material and silver
compound. In addition, silver-plated fibers are also ideal for health socks. The friction of walking on the soles of
the feet generates a lot of static electricity, which is converted into a magnetic field by the silver fibers when circu-
lating in the highly conductive silver fibers. The magnetic force can promote the concentration of blood in the feet
under gravity, so wearing silver fiber socks can avoid swollen feet and reduce foot fatigue.

3.2 Application of Radiation Protection Textiles

Silver-plated fibers for radiation protection products are generally divided into two categories: woven and knitted.
Based on the shielding effect and usability, silver-plated yarns and other functional yarns or usability yarns are ar-
ranged and arranged along the warp and weft directions, and various woven products can be developed. Knitted
radiation protection products are mainly warp knitted fabrics, weft knitting less (Kai Zhao, 2013). For both woven
and knitted shielding clothing, the former has a better effect on electromagnetic wave radiation, while the latter has
better wearing comfort. Textile scientists have used silver-plated fibers and other yarns for interweaving or blend-
ing to develop military overalls to enhance military combat effectiveness. In addition, in the increasing pursuit of
health today, the average consumer, especially pregnant women, is more concerned about all kinds of clothing with
radiation protection functions.

At present, radiation protection textiles have formed a new industry covering the fields of electronics, textiles,
biomedicine and testing and supervision, which has received widespread attention.

4. Development Prospects of Silver Fiber Apparel

In today's situation, due to the increasingly high price of silver, the price of silver-plated yarn is still high, and the
cost is dozens of times the cost of ordinary yarn, but with the development of China's economy, economic strength
and people's living standards continue to improve, the demand for silver-plated fiber with excellent functionality is
bound to increase. In the future, silver-plated fibers will have a broad market application prospect. However, there
will still be some problems in the use of silver fiber, if they can be solved in the future to improve, will certainly
help its large-scale application of production.

First of all, metallic silver fibers have very good performance in electrical conductivity, radiation protection, an-
tibacterial, etc., but the performance can be replaced by cheaper stainless steel or other fibers, and even if the sil-
ver-plated fibers are spinnable, their color is mostly silver-gray or gray-brown, can not be dyed, to a certain extent,
limiting the scope of use. The compound silver fiber highlights the silver glitter effect so it is mostly used for deco-
rative purposes, the carrier silver fiber is antibacterial and odor resistant and dyeable, cheap, relatively speaking,
more suitable for textile processing, especially after the replacement of zirconium phosphate silver carrier silver,
silver carrier fiber to avoid the problem of discoloration in use, to improve its use-value.

Secondly, because of the variety of silver fibers, the physical and chemical properties of the fibers manufactured
by different methods vary greatly and are more expensive, so the silver fibers should be reasonably selected ac-
cording to the use of the product and the consumer groups for its value can be fully explored. For example, sil-
ver-plated fibers and carrier silver fibers have antibacterial properties, silver-plated fibers are expensive, but the use
of only 2-5% of silver-plated fibers to obtain a good antibacterial effect, but it is not easy to dye; carrier silver fi-
bers are relatively inexpensive, dyeable, but the use of a larger ratio to obtain a good antibacterial effect. In addition,
there are obvious differences in the appearance of various silver fibers, so when applied, in addition to considering
its impact on the performance of textiles, also consider the price and appearance effect.

Finally, the development of silver fibers has not yet reached mass production, and the development and applica-
tion of its corresponding products are in progress. Care should be taken to identify clear categories when using sil-
ver fibers to avoid ambiguity. To regulate the market and ensure the orderly development of silver fiber products,
manufacturers should strengthen self-discipline in addition to strengthening market management, and not false
propaganda, exaggerated role, or excessive hype.
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