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Preface

Fasteners are a kind of mechanical part commonly used. After
experiencing a rapid growth, the Chinese fastener industry has become
the world's largest producer of fasteners. According to the statistics
of China General Machine Components Industry Association (CMCA),
Chinese fastener production in 2012 was 6.6 million tons, with sales of
RMB&65 billion and the total export of 2.493 million tons (2.464 million
tons of which were steel products). The association also expected that
the fastener production in 2013 would increase to 7.2 million to 7.5 million
tons.

N

According to the statistics, fasteners in China are mainly applied in
the fields of automobiles, electronics, construction, and maintenance.
Among them, the automobile industry is the largest user which accounts
for 23.2% of total sales of fasteners; both maintenance and construction
industries are the second largest user which accounts for about 20% of
total sales of fasteners; the electronics industry ranks the third, taking up
about 16.6% of total sales of fasteners.

Automobile fasteners include engine connecting rods for ensuring
the safety of the power transmission, cylinder heads and flywheels,
gearbox bolts, brakes, steering mechanism main drives, wheel bolts,
bolts for fixing hinges and other numerous parts. Due to their small sizes,
variety, and functions as small parts supporting the main components,
fasteners look inconspicuous. Although fasteners accounted for only a
small portion of the output value of the automobile industry, they are very
important as they bring very high added values to the key components
and automobiles.

In a rough calculation, fasteners take up about 40% of the total number
of basic components used in a car. A light vehicle or sedan has about
4,000 pieces of fasteners on average, which weigh about 50 kg; while a
mid-size or heavy truck uses 7,500 pieces of fasteners on average, which
weigh about 90 kg. Fasteners account for only 2.5% to 3% of the cost of
the entire car, but the loss due to the damage caused by fasteners may
be accidental destruction of the whole car, which may even result in the
loss of human lives. Therefore, the importance of automotive fasteners
can be perceived. This article will analyze the status quo and prospects
of Chinese automotive supply chain.

An Analysis of the
Status Quo and Trend
of Chinese Fastener
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Automotive Fasteners Categorization and
Performance N

There are a wide variety of automotive fasteners, which can be
roughly divided into four categories: standard fasteners, other standard
mechanical components, other non-standard mechanical components,
and non-standard fasteners. The fasteners required by car manufacturing
are mostly standard fasteners and the market is in a state of oversupply.
However, as special products specifically for anti-loosening, easy
installation, high assembly efficiency, and increasing safety of cars require
new or special techniques and equipment, such as automatic gluing,
automatic assembly or washer assembly or continuous supply, they are
still unable to be fully produced by local Chinese manufacturers.

Chinese automotive high-strength bolts have four performance grades,
namely grades 8.8, 9.8, 10.9, and 12.9. The high strength bolts (above
grade 8.8) are made to withstand greater loads and have to sustain a
complex stress state, so they are mostly made of medium-to-high carbon
steel alloy, and have to go through the tempering process (tempering at
a high temperature after quenching) to ensure sufficient strength and the
yield ratio. Strength levels of automotive bolts and the steel types mainly
used are shown in Table 1.

Common materials for automotive fasteners include titanium alloy,
steel, copper, aluminum, nylon and other metals and non-metals, among
which steel can be divided into following four categories based on its
product features: (1) Non-heat-treated type: mainly low carbon steel
finished products with levels from 3.6 to 5.8: (2) Tempered type: mainly
medium carbon steel, low alloy steel, alloy steel series of finished products
with levels from 8.8 to 12.9; (3) Surface hardening type: mainly ML18Mn,
ML22Mn, ML20Cr self-tapping screws, self-drilling screws and other
products requiring surface carburizing; (4) Non-tempered steel type: Non-
tempered steel for fasteners is mainly the cold-wrought hardened steel,
with its name being often preceded by letters "LF". Finished products are
mainly high-strength fasteners with grades of 8.8 and 10.9.

Table 1. Strength Levels and Steels Used for Automotive Bolts
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As connectors between main bodies and components, fasteners
are put to tests in a variety of harsh service conditions, such as high
temperature/pressures, low temperature, vibration, corrosion, overloading,
alternating stress, anti-shear, anti-torque, and other occasions. The
probability of accidents and disasters caused by failure or damage of
fasteners is very high, therefore, the standard for fastener materials is
very high, too. In terms of the cold forged steel wire for manufacturing
automotive fasteners, heat treatment and surface treatment are needed
to achieve better quenchability, tempering stability, and good mechanical
properties after fasteners are formed. Fasteners during service need to
withstand stresses, so they are also required to have sufficient toughness
for impact, lower notch sensitivity, good creep/corrosion/freeze resistance,
and good destruction delaying properties in order to maintain the stability
of components.

Introduction of Major Automotive Fastener
Manufacturers N

There are nearly 10,000 fastener manufacturing and trading enterprises
in China, which are mainly located in the three fastener industrial
heartlands near the Yangtze River Delta, Pearl River Delta, and the
Bohai Bay, as well as other fastener bases in Jiaxing, Ningbo, Wenzhou,
Dongguan, Xingtai (Hebei Province), Yongnian. Zhejiang Province
demonstrates the highest concentration of fastener manufacturers.

Among these enterprises, more than 100 of them manufacture
automotive fasteners. These companies can be divided into two
categories: one is the fastener business of a sizable scale, setting up
a dedicated department responsible for manufacturing automotive
fasteners; the other are those which only specialize in the production
of non-standard automotive fasteners. Because such products have
higher added values, there are more than 20 joint ventures involved in
the production. With the rapid growth in demand, the manufacturers
of the latter type, mainly producing non-standard parts, are showing
a fast development in China, making the non-standard parts the most
competitive segment in the market.

There are nearly 40 fastener manufacturers supplying car
manufacturers in Zhejiang Province, forming an industrial cluster for non-
standard automotive fasteners. Car manufacturers can find the best
supporting automotive fastener manufacturers nearby as collaboration
among the businesses is strong and operational efficiency is high. The
development of automotive fasteners industrial cluster has played a
significant role in enhancing the supporting capacity and improving the
overall competitiveness of Chinese automobile industry.

Famous enterprises with a higher technical level of automotive
fasteners production in China include Shanghai (Shang Biao Group)
Fasteners, Dongfeng Motor, Fawer Automotive Parts, Zhejiang Mingtai
Standard Component, Zhejiang Changhua, China Ruibaio Group,
Shanghai Autocraft, Fuzhou Ying Ming, The Factory #7412 of Zhoushan,
etc. Some of them are invested by car manufacturers, mainly supplying
fasteners to their respective parent automotive companies. For example,
Dongfeng Motor was established primarily to provide nearly 4,000 types
of automotive fasteners, special parts, springs and fittings to its parent
company supplying over 100 car models as a complementary support to
each other.
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In addition to enterprises in domestic China, other joint ventures
or wholly-owned enterprises also have their presence in Chinese
automotive fastener market, all of which have strong backup of capital
and technology in most non-standard automotive fastener markets of
China and have established many automotive fastener technology and
R&D centers. Chinese state-owned and private automotive fastener
enterprises have captured part of the market of non-standard fasteners
for engines and most of the standard parts by virtue of their cost
advantages. They have acquired the ability to meet the domestic market
needs by remodeling foreign products and actively absorbing advanced
technologies from overseas. However, for the development of non-
standard fasteners of engines requiring a high technical level, a major
breakthrough is still needed.

Automotive Fastener Materials Supply
Status

Steel used in the manufacturing of automotive fasteners should
have excellent strength and ductility. It should have an excellent overall
performance as expected after cold forging and heat treatment. In
addition, it has a great variety, relatively low price, and higher price/
performance ratio compared to other materials, this is the reason that
cold forged wire is the main material for automotive fastener production.

| N

According to the statistics, more than 80% of fasteners used in
passenger cars are of high-strength including grades 10.9 and higher (50%
of which are made of alloy steel). Fasteners are mainly made of low-
carbon steel and stainless steel wire. High-strength fasteners account for
more than one-third of the fasteners used in a medium and heavy-duty
truck.

In contrast, fasteners made in China are mainly ordinary ones with
the grade below 8.8, which account for 45-50% of the total production.
Apparently the capacity is excessive. However, a considerable portion of
some key fasteners, such as automotive engine bolts for connecting rods,
flywheel bolts, important wheel bolts and suspension bolts still rely on
imports. Take the foreign brands of passenger cars for example, though
they are assembled in China, however, more than 70% of fasteners used
in the vehicles are imported. The reason for this is partially due to the
intellectual property rights owned by foreign companies as well as the
unstable quality of Chinese fasteners and wire for manufacturing these
fasteners still being concerned.

The production of cold forged wire in China began in 1990s. There are
more than 40 major producers including Baosteel, Ma Steel, Sha Gang
Group and Xingtai Iron & Steel, but the current products cannot meet the
needs for high-grade fasteners. In recent years, Chinese steel enterprises
have developed SWRM6, SWRCH6A, SWRM8, SWRM10, SWRCHS8A,
SWRCH10A, ML20, ASTM1018, ASTM1022, ML35, SWRCH32K,
SCM435, SWRCH35K and SCM440 cold forged steel for fasteners,
making some breakthroughs in cold forged fastener wire technology.
However, in the high-end cold forged wire featuring high purity, high
performance, and high quality, Chinese manufacturers still face difficulties
in meeting the domestic needs of automotive fastener production.
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Currently, Baosteel claims a higher market share in steel for high-strength
special fasteners used in car and commercial vehicle engines in China and
has become the designated supplier of steel for special standard parts for
FAW, Dongfeng, SAIC, etc. Materials for standard automotive fasteners in
China come mainly from Baosteel and the materials for levels 10.9 and 12.9
engine fasteners are imported mainly from Japanese Kobe Steel, Nippon
Steel, South Korean POSCO, etc. These imported materials have good
quenchability, high purity and stable assembly, but the costs are 15-20%
higher than those of domestic materials.

Development of Downstream Automotive
Industry N

As the largest user of fasteners, China has experienced the rapid growth
for over 10 years since 1990s. Its growth slowed down slightly after 2011, but
still maintained a steady upward trend. The annual car production and sales
volume in 2012 reached 19,271,800 and 19,306,400 units, an increase of
4.63% and 4.33% respectively compared to the same time of the previous
year, which also marked the first time for both automobile production and
sales to surpass 19 million units and its world no. 1 honor for 4 consecutive
years (see Figure 1). Chinese automobile industry showed recovering growth
in 2013 and the entire annual sale was expected to hit the 20 million mark.
With China becoming the world’s largest country for automobile sales and
production, Chinese automotive fastener industry has been benefited from
good market prospects.

Figure 1. Chinese Automobiles Production and Sales Changes During 1998-2013
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According to Xu Changming (Director of Information Resources of
State Information Center), China is fully capable of reaching the same car
ownership level per thousand people as in Japan and Europe, given its rich
resources and population density. Base on the result, the total population of
1.5 billion should have owned 900 million units in theory. For a conservative
estimation that even the ownership level of China is only half of that of other
mature automotive markets, namely 450 million, it also will drive a huge
demand for automotive fasteners in the automotive aftermarket.

In the “Report on Governmental Work for 2012”, it states that Chinese
automotive industry will focus on controlling the increase of units, pushing for
restructuring, working on energy saving and promoting upgrade, indicating
that the future development of the automotive industry will move toward
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becoming a highly concentrated industry, boosting mergers and acquisitions,
enhancing industrial upgrade, and speeding up the development of cars using
new energies. At present, China has more than 150 whole-vehicle companies
including SAIC, FAW, Dongfeng, Chang’an, BAIC, Chery, Geely, Lifan and
BYD while the emergence and development of the local auto brands such

as BYD, Chery, Young Man, Geely, Great Wall, Changfeng and JAC have
reinforced the development and growth of Chinese fastener industry. During
the “12th Five-Year” economic plan, the development of Chinese whole-vehicle
industry is far ahead of the automotive fastener industry. Next will be the time
of rapid development for other automotive fastener industries and it is a great
opportunity to expand the production of fasteners.

Conclusion |9

For the automotive industry, with influence of the livelihood programs for
doubling the national incomes and the economic policy to expand domestic
demand, the rigid automotive demand in the future will continue. From Jan. to
Nov. 2013, China produced 19.9892 million units of automobiles and the total
production of 2014 is expected to reach 21.8 million units, of which passenger
cars and commercial vehicles took up about 17.80 million and 4 million units
respectively. It is therefore estimated that the annual demand for fasteners
will reach 1.25 billion pieces or more with about 1.25 million tons of steel used
monthly, which will bring about a market of a certain scale and stable demand
for automotive fastener businesses.

For the automotive fastener industry, the rapid development of automobile
industry has also created unprecedented great opportunities for the
automotive fasteners manufacturers. The domestic enterprises specializing in
automotive fasteners adhere to the existing market, while the private fastener
manufacturers with technical strength have also targeted the automotive
industry, hoping to become a part of the supply chain for car manufacturers.
Due to the increase of complexity in automotive design, emergence of products
upgraded and improved by technologies, the requirement for cost reduction and
recall of vehicles, higher sales of automotive fasteners are expected. However,
automotive fasteners in domestic China are still for supply to the ordinary middle
and low-end products, the high-end specialty products are still in a severe
shortage while a quality gap exists among the products. There is still large room
for improvement.

Chinese high-quality cold forged wire for automotive fasteners is still mostly
from imports as the domestic manufacturing is only limited to a small number
of steel mills and their growth remains slow. Based on the experience of
developed countries, nearly half of the production of 1.5 million tons of wire rods
in Europe is used in car manufacturing and about 60% of cold forged wire is
used in the automotive industry, Chinese demand for cold forged wire still has
room for growth presumably. Currently, the profit of Chinese steel industry is
poor. Statistics of China Iron and Steel Association show that during the first 11
months of 2013, the profit margin of the entire steel industry was only 0.48%.
For certain qualified steel mills, strengthening the development of high-quality
cold forged steel may be one of the opportunities for improving profitability.

Editor's Note: According to chain Association of Automobile Manufacturers, China sold 2,198
thousand units in the year 2013.
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