Fastener Tech: The Core of Smart Manufacturing

In the grand system of high-end equipment manufacturing, fasteners may be as
tiny as "grains of rice in industry," yet they bear the core mission of connecting
structures, transmitting loads, and ensuring safety. From the extreme conditions
in aerospace to the precise operations of industrial robots, from the outdoor
service of wind power equipment to the performance upgrades of new energy
vehicles, every breakthrough in fastener technology lays a solid foundation for
the high-quality development of the manufacturing industry. As a company
deeply rooted in the field of precision fasteners, Shenzhen Toprecision
Technology Co., Ltd. has always taken technology as its driving force,
continuously delving into the tracks of materials, processes, and quality control.
We have witnessed and propelled the leapfrog development of fastener
technology from being "qualified and usable" to "precisely controllable and
intelligently empowered."

The Technical Core: Decoding the Precision of Fasteners

The core competitiveness of fastener technology lies in millimeter-level
precision, adaptability to extreme environments, and long-term service
reliability. Unlike ordinary standard parts, the R&D and manufacturing of
high-end fasteners require breaking through multiple technical bottlenecks to
form a multi-dimensional technical system.

Material Innovation: Building a Solid Foundation for Performance

Materials are the source of fastener performance; their selection and
modification directly determine the product's fatigue resistance, corrosion
resistance, and high-temperature resistance. Traditional carbon steel materials
can no longer meet the stringent demands of high-end equipment. Today, the
application of special materials such as molybdenum-chromium modified alloy
steel, low-carbon alloy steel, and titanium alloys has become a trend. Relying
on deep insights into downstream industry demands, Toprecision carefully
selects high-end alloy materials like SA193-B7M and 35CrMo. Through precise
processes such as -196°C deep cryogenic treatment, multi-stage tempering, and
nitriding, we elevate the material grain size to Level 10 or above. This increases
the product's fatigue life by 50% compared to conventional products and stably
controls hardness within the HRC33-39 range, easily withstanding challenges
like alternating loads and extreme temperature differences in wind and nuclear
power fields.

Process Upgrades: Dual Breakthroughs in Precision and Efficiency

If materials are the foundation, processes are the key to realizing performance.
As high-end equipment demands assembly precision to shift from the
"millimeter level" to the "micrometer level," traditional manufacturing
processes have hit a bottleneck. Toprecision has introduced precision cold
heading and CNC turning-milling composite processes, integrated with CAD
and CAM systems, to achieve micrometer-level control over critical
dimensional tolerances and ensure batch consistency. In tightening processes,



we have abandoned the traditional torque method in favor of the cutting-edge
"torque-angle method." Combined with digital monitoring systems, this
controls preload error to within +£5% and reduces assembly deviation by 40%,
providing core assurance for the operational stability of high-end equipment.
Anti-loosening and Protection: Solving Challenges in Extreme Conditions
Under extreme conditions involving vibration, corrosion, and drastic
temperature fluctuations, the anti-loosening and anti-corrosion capabilities of
fasteners directly determine equipment lifespan. Toprecision creates customized
solutions for different industry scenarios: we use ceramic-based composite
coatings (Al.0s-TiO2) to replace traditional hot-dip galvanizing, reducing
energy consumption by 30% and exceeding 1,000 hours in neutral salt spray
tests to meet the high-corrosion needs of marine engineering and chemical
equipment. Furthermore, our independently optimized double-nut and elastic
washer anti-loosening structure, combined with pre-applied high-performance
anti-loosening adhesives, achieves VDI2230 Class A anti-loosening
performance, successfully resolving loosening failures caused by vibration in
photovoltaic power plants and rail transit.

Industry Trends: Digitalization, Standardization, and Intelligence Lead the
Upgrade

Currently, the global high-end equipment manufacturing industry is
accelerating its transformation, and the fastener industry is embracing an
industrial revolution centered on digitalization, standardization, and
intelligence. As an industry participant, Toprecision deeply recognizes the
profound impact of these three trends.

Standardization is the "underlying logic" of industrial upgrading. In recent
years, the China Machinery Industry Federation has continuously promoted the
mutual recognition and unification of GB/T and ISO systems in areas such as
high-strength bolts and corrosion-resistant coatings, clearing obstacles for
domestic fasteners to enter the international high-end supply chain. Toprecision
strictly adheres to national standards such as the GB/T 3098 series and GB/T
5267, while benchmarking against international norms like ASTM A193 and
VDI2230. Our entire process, from raw material procurement to factory
inspection, meets these standards, ensuring seamless integration into the global
high-end manufacturing supply chain.

Digitalization empowers quality control. Traditional fastener manufacturing
relied on manual inspection, which was inefficient and error-prone, whereas
high-end markets now demand a pass rate of over 99.9%. Toprecision has built
a full-process digital quality control system with 22 self-inspection procedures
covering key links like raw material spectrometry, heat treatment hardness
testing, salt spray testing, and torque curve comparison. We have also
introduced a "one product, one code" traceability system to make full-lifecycle
data accessible from raw materials to finished products, stabilizing the factory
pass rate at over 99.95%, far exceeding the industry average.



Intelligence opens a new future track. With the rise of "smart bolts," fastening
systems integrated with strain sensors for real-time preload monitoring have
been piloted in nuclear and wind power fields. Keeping pace with technological
frontiers, Toprecision is exploring the integration of digital monitoring modules
with precision fasteners. Through wireless transmission, we achieve real-time
early warnings for equipment health, providing customers with integrated
"product + data service" solutions to assist the equipment manufacturing
industry in achieving full-lifecycle maintenance.

Yongjing in Practice: Empowering Industry Upgrades with Precision
Technology

The value of fastener technology is ultimately demonstrated in practical
applications. Toprecision has always adhered to the principle of "customer
demand-oriented and technology innovation-driven," transforming core
technologies into targeted solutions for multiple high-end fields, including
aerospace, industrial robots, new energy, and rail transit.

In the industrial robot sector, addressing the needs for high-frequency
reciprocating motion, lightweight design, and high precision in joint modules,
we customized titanium alloy precision fasteners. Through precision machining
and anti-loosening optimization, they achieve over one million fatigue cycles
without failure while reducing weight by 30%, enhancing robot operating
precision and endurance. In the wind power sector, to cope with temperature
differences from -30°C to 50°C and strong salt spray corrosion, we adopted a
combined process of nitriding and ceramic coating. This extends the fastener
maintenance cycle to 20 years, saving 45% in maintenance costs compared to
traditional products.

From technological breakthroughs in the laboratory to lean manufacturing on
the production line, and from supplying single products to outputting systematic
solutions, Toprecision firmly believes that the competition in fasteners is
essentially a competition of technology and precision. In the future, as the
demand for performance and reliability in high-end equipment manufacturing
continues to rise, Yongjing will continue to delve into material R&D, process
optimization, and intelligent upgrades. With more precise products and
comprehensive services, we will tighten the '"critical link" for China's
intelligent manufacturing and help domestic fasteners gain greater voice in the
global high-end market.

Shenzhen Toprecision Technology Co., Ltd. — Focused on the R&D and
manufacturing of high-end precision fasteners, building the foundation of
industry with a millimeter-level dedication. If you need customized fastener
solutions for extreme conditions and high-precision requirements, please
contact us to explore the path of technological innovation together.
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