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Henan mine intelligent manufacturing Industrial Park
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Henan mine intelligent manufacturing industrial park,

founded in March 2019, has a total investment of 2.6
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billion yuan and a total floor area of 740000 square meters.
It has realized an annual output of more than 50000 sets of

intelligent cranes such as single and double beams.
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ENTERPRISE INTRODUCTION
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QUALITY CASTS BRAND
INTEGRITY WEAVES THE FUTURE

‘—BURF, RERBPRR
SERTE L B TR S AEEE URENERADRE LaREN LR 3 xz5 110 424

B BEIEERRS B, EHA. @ #E R
& BRI SO ErmAlEEMRSHAE, EHA. it fliE. %
79 Ty 7 = o) N NN, = 2 PN
B, kREST—0, BIARFPIREREBRSEN 2L
Hold hands of Kuangyuan, being friends for ever. BHEARSS, SIMEREN W OEFIXE). Heedhsi AR
Cui Peijun, Party secretary of the Henan mine, will
: alCIP
sincerely seek for common progress and resplendence
cooperating with all friends.friends and establish

brilliance.

Henan Province Mine Crane Co., Ltd. is a professional
manufacturer and service provider of cranes and material handling
products, integrating R & D, design, manufacturing, installation and
service. By providing customers with overall solutions and full life cycle
services, it leads the development direction of innovation driven and

intelligent manufacturing in the crane industry.
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Henan Province Mine Crane Co., Ltd. (hereinafter
referred to as "Henan mine") was established in 2002,
covering an area of 1.62 million square meters, with more
than 4700 employees. Since its establishment 20 years
ago, the company has been advocating the development
concept of reform and innovation, pursuing excellence,
intelligent manufacturing, green and efficient, adhering to
the continuous reform of technology, process, equipment,
products and services, promoting the upgrading and
transformation of the industry to automation, intelligence
and informatization, and providing customers with all-
round services. At present, the company's products have
achieved remarkable results in more than 50 professional
fields, such as aerospace, military science and technology,
automobiles and ships, food and chemical industry, metal
processing, steel smelting, machinery manufacturing and

waste incineration treatment. The products cover more
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ENTERPRISE INTRODUCTION

than 80 countries and regions and serve more than 7000
medium and high-end customers worldwide.

The company is the vice chairman unit of China
Heavy Machinery Industry Association and the member
unit of the national Lifting Machinery Standardization
Technical Committee. It has established a national
recognized enterprise technology center and has won the
"Nomination award of China Industrial Award", "quality
benchmarking enterprise of China Industrial Enterprises”,
"national green factory", the national "contract abiding
and trustworthy enterprise”, "national single champion
product of manufacturing industry”, "Henan provincial
governor Quality Award" There are more than 500
honors, such as "Henan smart factory” and the first batch
of "demonstration enterprises for the integration of

industrialization and industrialization” in Henan Province.

Quality Forges Brand Integrity Builds Future
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Henan mine intelligent manufacturing Industrial Park
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Intelligent storage crane
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Taking the development of "innovation driven and
intelligent manufacturing” as the main line, the company
endows the traditional crane with intelligent functions,
and makes it an air handling robot with automation,
informatization and intelligent functions, which can
automatically grasp and handle materials, and integrates
with the user's entire intelligent manufacturing system.

The crane production process of the company has
also been automated and intelligent. The company has
installed more than 600 sets of intelligent equipment, and
the digitization rate and networking rate have reached
95% and 85% respectively. We will gradually build the
company into an intelligent manufacturing base for lifting
equipment. At the same time, we will also carry out digital
innovation on the crane manufacturing process and build

a world-class Crane Digital chemical plant.
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Intelligent finishing workshop
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ENTERPRISE INTRODOUCTION
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Lightweight new crane

The traditional crane will be endowed with the concept of green and lightweight, and will be built into a new

crane with exquisite and beautiful appearance, good performance, stable operation, low noise, light weight of the whole

machine, flexible and reliable control mode, environmental protection and energy conservation, providing users with more

and better choices.

At the same time, we also reduce raw material consumption and energy conservation through the process innovation

of crane production process and the installation and use of green environmental protection and energy-saving equipment,

so as to achieve the goals of energy conservation, emission reduction and low carbon emission.
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As the largest manufacturer of bridge and gantry cranes in the same industry, our company will integrate the

resources of the industrial chain and supply chain, develop, manufacture, promote and apply the core components

and control system technology of cranes, fill the industrial chain of high-end crane accessories with independent core

technology and intelligent manufacturing capacity in China, and gradually achieve the self-production of core technology

of cranes.

Quality Forges Brand Integrity Builds Future

1

1




12

HENANMINE

AN i
&5 o) 3 1 1]

NESEBL T RE. HiR. Rl #ER
2. HSEEERE. AmEERS. AR
N, ARG, R NEBEFEZMERERIA
IE, MEANEEMNATEMAR; Ritik
& “PETIARREZR” . “hEIEI
REFATEAL" . "BEREEEI " . 2E
‘TEREGEALL” . “‘EXRESLETE
et . TEEEKRERT | AmE
BeeI " « AmEE—#t "WERERER
/7 ERIRES00R Mo

1

-

* “RETWARIEZRR"

"Nomination award of China Industrial Awards"
* "ERFEWRZARFBL"

"National enterprise technology center"

* “EEFENRETEE~R"

“National manufacturing single champion product”

* “EEITENFEERT

"National industrial enterprise quality benchmark"
* ‘BRFFEI

"National green factory"
* ERFHIRFRRE A"

"National intellectual property advantage enterprise”

* ‘ERFFEREFEALEL"

"National contract abiding and trustworthy enterprise"

* ERFIEL “Wel" FEIXAREE

National manufacturing "mass entrepreneurship and innovation" platform pilot demonstration enterprise

* AEEE—# WA RIERL”

Thefirst batch of "industrialization and industrialization integration demonstration enterprises" in Henan Province

FREHri iR MIEmARE

The company has successively passed the quality,
environment, occupational health and safety, weapons
and equipment quality, commodity after-sales service,
intellectual property, integration of industrialization
and industrialization, energy, measurement and other
management system certification, and standardized
management helps the company's excellent development;
It has won more than 500 honors, including "Nomination
award of China Industrial Award", "quality benchmarking
enterprise of China Industrial Enterprises”, "national
green factory", national "contract abiding and trustworthy
enterprise”, "national single champion product of
manufacturing industry”, "Henan provincial governor

Quality Award”,
first batch of "two chemical integration demonstration

Henan intelligent factory”, and the

enterprises" in Henan Province.

* “EERAE"
“Hi-tech Enterprise”
* MEEEKRER"
"Quality award of governor of Henan Province"
* “AEE KRR
"Henan Touyan enterprise"
* “AEEEREI

"Henan intelligent factory"

* “EE ST Skl

"Innovation leading enterprise of Henan Province"

* “HEERSEGIER R

"Henan service-oriented manufacturing demonstration enterprise”

* AEERACFRER"

"Henan technological innovation demonstration enterprise”

* “EERERIZR"

"home of national model workers"

* ‘EEWEXHS"

"National respect for the elderly civilization"

QUALIFICATION HONOR

Quiality Forges Brand

Integrity Builds Future
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ER Iz A BB R BB ok B SRl LU s NERERICERERTNEE (2015)
EPICEREEAR RMASEEANY)” , MRAZSHEEE
Long Yongtu, former Vice Minister of the Ministry of ERILGREAETETER

foreign trade and economic cooperation, took a group L )
Cuipeijun, Secretary of the Party committee of the

photo with cuipeijun, Secretary of the Henan mine .
company, was selected as the "person of the year of
Party committee B .
Henan economy" of the sixth (2015), and took a group
photo with xuguangchun, former Secretary of Henan

provincial Party committee at the award ceremony

B+—RBELEAXEZRBZEKASR (£2) . FABRLEBENERRBEIFEEXT (£
=) « FAEEEAREZRBEEZS KA (F—) BLAIEY LREPICEREE (BEh0)

Zhou Tienong, vice chairman of the Standing Committee of the Eleventh National People's Congress (second from the left),
Wang Wenyuan, vice chairman of the Ninth National Committee of the Chinese people's Political Consultative Conference
(third from the left), and Buhe, vice chairman of the Standing Committee of the Ninth National People's Congress (first

from the right), received cuipeijun, Secretary of the Henan mine Party committee (second from the right)

AEEERPICEEE—TAIIREE ILEE AEEERPICHARE TR LEE
yE Gl
Wang Guosheng, former Secretary of Henan provincial Xiefuzhan, former Secretary of Henan provincial Party
Party committee, and his delegation visited Henan mine committee, and his delegation visited Henan mine for
for investigation and research investigation and research
22 FRESTmIE WEmLAERE Quality Forges Brand  Integrity Builds Future 23
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Liu Wei, chairman of the CPPCC Henan Provincial
Committee, and his delegation visited Henan mine for
investigation and research

AEEARBEZRARBIC. BIEEDH—1T
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Ma Yi, deputy secretary of the Party group and deputy
director of the Standing Committee of Henan Provincial
People's Congress, and his delegation visited Henan mine
for investigation and research
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Zhang Jifu, former member of the Standing Committee of
Shanxi provincial Party committee and former Secretary
of Datong Municipal Party committee, and his delegation
visited Henan mine for investigation and research

AR BNREEKEAE— T EY LE
RYEHH
Dai Bohua, former vice governor of Henan provincial

government, and his delegation visited Henan mine for
investigation and research

AEEBAREEKERIR TR LE

el

Fei Dongbin, former vice governor of Henan provincial
government, and his delegation visited Henan mine for
investigation and research

—

PESEHEIMIUNSESEIEERIEK. B
EBERKHFEBBREME TR R LLTEH,

Jingxiaobo, executive vice president of China Heavy Machinery
Industry Association, Wang Jisheng, vice president and secretary
general, and his delegation visited Henan mine for investigation.

AEARMIEEL RN RREERIEXE
— TG A R A LU SR E A

Liu Yong, Secretary of the Party committee of Henan Institute
of special equipment safety testing, and his delegation visited
Henan mine for investigation and research

ExRTnESREMEERBEKEN(T). E
XhnE e RFgER I AR HR(G)
Fzie R R LA

Cui Gang (middle), director of the special equipment Bureau of the State
Administration of market supervision, and Shang Hong (right), a second-
classinspector of the special equipment Bureau of the State Administration
of market supervision, visited Henan mine for investigation.

AR E HARRIE BREIB KB —1T4L
IEA R d LLZ EREH

Xie Shusheng, former deputy director of Henan entry exit
inspection and Quarantine Bureau, and his delegation visited
Henan mine for investigation and research

I~
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Fan Wenqing, Secretary of Changyuan municipal Party
committee, and the four leading groups of Changyuan visited
Henan mine for investigation and research

Quality Forges Brand Integrity Builds Future
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Since the establishment of Henan mine, the high-
level team with the founder and party secretary
cuipeijun as the core has given full play to the role
of "Navigator" and led the rapid development of
Henan mine. Relying on the leadership team and
the wisdom of all staff, we have established a unique
Henan mine filial piety culture system, established the
company's mission, vision and core values, created
a good atmosphere of people-oriented and honest
management, improved corporate governance, fulfilled
social responsibilities, and created an enterprise

pursuing excellence and healthy development.

BTEEXWRBIET

The 10th filial piety culture Thanksgiving Tourism Festival
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CORPORATE CULTURE

>> %%*;Eﬁb Filial piety and kindness activities
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Cuipeijun, Secretary of the Party committee of the
company, presented flowers, toasts, condolence funds
and gifts to the employees' parents at the filial piety
culture festival

B REE S BLER W

Filial piety culture festival series activities - "mine filial
piety star" selection

The company pays attention to leading the development
of the enterprise with culture, giving play to the guiding
function of "filial piety and kindness culture”, and inspires
the enthusiasm of the employees to pursue truth, kindness
and beauty with the most simple way of doing good and
accumulating morality and doing filial piety and repaying
kindness. The company has put forward the core values
of "three hearts", which are filial piety, harmonious family,
sincere solidarity with comrades and enthusiastic service
to customers. Filial piety and kindness culture constantly
strengthens the spirit of solidarity and mutual assistance
and service awareness of employees, shortens the distance
between enterprises, employees and customers, promotes
cultural exchanges and all-round cooperation among
enterprises, and establishes a good market image. It has
formed a unique corporate culture with mission, vision and
values as the core.

BILBPMELT

The 9th Mid Autumn Festival of filial piety culture

BFEETIARREDIZERERRIZEA
Before the Spring Festival every year, Cui Peijun, the
Secretary of the Party committee of the company, visited
the elderly

Quality Forges Brand Integrity Builds Future
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The 18th student donation Conference

SRR KBRS
Support the construction of Ping'an placanticline
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Adhering to the dedication of "benefiting Sangzi and serving
the society", the company has actively played an exemplary role
in fulfilling its social responsibilities, created a good image of an
excellent enterprise, and achieved the harmonious development
of the enterprise, family and society.

e BERTIEYI3905 7T

3.9 million yuan in donations to fight the epidemic

FFEMSITRIR

Support the construction of beautiful villages

The ninth Mid Autumn Festival of filial piety was held
continuously, and more than 6000 employees' parents were
entertained every year; The filial piety culture tourism festival has
been held for ten consecutive times, and more than a thousand
parents of employees are organized to travel around the country
for sightseeing each time; Eighteen consecutive activities of
donating poverty-stricken college students have been carried out,
with a total of more than 3700 people. We donated more than
100million yuan to charity and public welfare undertakings such as
poverty alleviation, education and elderly care, safe construction
and new rural construction.

>> ﬁ:\ikiéﬁb Enterprise activities

RATFPEH~ZZZ101EF
Celebrate the 101st anniversary of the founding of the
Communist Party of China

NEFEEHETLIFREAR

Annual sales commendation meeting of the company

REFETRERERERS
Annual work summary and commendation meeting of the
company

{4

CORPORATE CULTURE

Ir5eid, BREE, Bk, WRFILITEREHE
Listen to the party, follow the party, and the enterprise
will prosper. Party members learn the spirit of the red flag
canal

NEFEREHMEHMR

Award of the company's best supplier of the year

F A EISERD
The 9th Mid Autumn Festival of filial piety culture

Quality Forges Brand Integrity Builds Future
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HENANMINE TECHNICAL STRENGTH
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BEMA #IxelEh

INDEPENDENT RESEARCH AND DEVELOPMENT
TECHNOLOGICAL INNOVATION
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KREETIS,

Henan mine is based on the field of hoisting machinery, independent research and development, scientific and
technological innovation, and cultivate core technologies with strong competitiveness. It has established R & D platforms such
as national recognized enterprise technology center, provincial industrial design center, provincial engineering technology
research center, Zhongyuan scholar workstation, and achieved remarkable results in innovative work. With more than 200
middle and senior technicians, it is responsible for the development, design and production guidance of the company's

products, tailored to your needs.

30 BREHHME WEREARK Quality Forges Brand Integrity Builds Future 31
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In order to further enhance the ability of technological research and innovation, improve the management level, and continue to promote the
research, development and application of new crane technology, our company has adhered to the guidance of science and technology for many
years, recruited talents and continued to recruit senior talents from the industry to join Henan mine.

Egﬂéi Wang Jisheng
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—Vice president and Secretary General of China
Heavy Machinery Industry Association, professor level
senior engineer, scholar of Henan mine Zhongyuan
scholar workstation.

He used to be the president of Luoyang mine
machinery design and Research Institute, the deputy
general manager of CITIC Heavy Industry, and the
director of the State Key Laboratory of mine heavy
equipment. During the "12th Five Year Plan" period, he
served as the subject expert in the direction of "major
technical equipment and processes in the advanced
manufacturing field" of the "National 863" plan, and
the overall expert in the key special projects of the
"13th five year plan" and "clean and efficient utilization
of coal and new energy-saving technologies”. It has
won a number of national technological invention
awards, scientific and technological progress awards,
provincial and ministerial awards, and has been rated
as a special expert of the State Council, a national
excellent scientific and technological worker, and a
central plains scholar in Henan Province.

——He is a second-class professor and doctoral
supervisor of Harbin University of technology, a mine
technology expert in Henan Province, a member of the
national special equipment safety and energy saving
technical committee, a member of the China crane
Standardization Committee, and a deputy director of
the China Tower Crane Standardization Committee.

He has been committed to the study of mechanical
structure mechanics for a long time, and is one of the
main developers of structural strength and stability
calculation methods in China's crane design code
(gh3811) and tower crane design code (gh/t 13752).
He has published more than 300 scientific and
technological papers, presided over and completed
more than 20 national major projects and provincial
and ministerial projects. As an expert in crane structure
analysis, he has been entrusted by the State Council
and relevant ministries and commissions for many
times to undertake the analysis and appraisal of
major crane structure accidents in China; A series
of calculation theories and methods have made
important contributions to the formulation and
improvement of crane design specifications in China.
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TECHNICAL STRENGTH

——He is a doctor of engineering, a professor level
senior engineer, a member of the National Technical
Committee for the standardization of hoisting
machinery, a member of the sub Technical Committee
for the safety and energy conservation of hoisting
machinery of the State Administration of market
supervision, a senior manager of Henan mine and the
president of the Institute of mineral resources and
mines.

He used to be the deputy director and chief engineer
of Beijing lifting and Transportation Machinery
Research Institute, the director of the national lifting
and transportation machinery quality supervision and
inspection center, the director of the national Lifting
Machinery Standardization Technical Committee,
and the senior manager of DEMAG lifting machinery
(Shanghai) Co., Ltd. He has participated in the main
compilation of crane design code, crane design
manual and mechanical engineering manual.

——Professor, doctoral supervisor, director of the
Department of engineering machinery, School of
mechanical engineering, southwestjiaotonguniversity,
executive deputy director of the Sichuan Provincial Key
Laboratory of rail transit operation and maintenance
technology and equipment, vice chairman of the
logistics engineering branch of the Chinese society
of mechanical engineering, chairman of the Sichuan
provincial logistics engineering special committee, and
senior consultant of Henan mine.

He has been engaged in scientific research and
teaching of basic theory, design method, safe life and
new product development of lifting and transportation
machinery and industrial engineering for a long time.
He presided over more than 20 vertical projects such
as National Natural Science Foundation projects,
Sichuan Provincial Science and technology support
plan and applied basic research, and edited large
reference books such as crane design manual (more
than 3.3 million words).

——Doctor, Professor of Xi'an University of architecture
and technology, doctoral supervisor, Henan mine
technology expert.

He has been engaged in the research of mechanical
structure analysis, mechanical dynamics, engineering
and the design and development of lifting and
transportation machinery for a long time. He has
presided over National Natural Science Foundation
projects and major national projects. Participated in
the completion of national major projects, national
"Ninth Five Year Plan", "Eleventh Five Year Plan",
"Twelfth Five Year Plan" scientific and technological
support, as well as 863 and other projects. Participated
in the drafting of the code for design of tower cranes
(gh13752-2017), as well as the translation and review
of the English version of the code for design of cranes
(gb3811-2008), the safety regulations for cranes
(English version), the general technical conditions
for bridge erecting machines (English version), and
the technical conditions for container frontal cranes
(English version).
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Innovation is the soul of enterprise transformation and upgrading, improving
quality and efficiency. The company has been rated as a leading enterprise in
independent innovation, a model enterprise in scientific and technological
innovation, and a demonstration enterprise in technological innovation in Henan
Province. Every year, sufficient funds are allocated for technological innovation,
the "thousand person innovation plan" is implemented, and "founder Quality
Award", "Chairman Quality Award", "General Manager Quality Award", "craftsman
Spirit Award" and other awards are established to encourage independent
innovation and reward technological innovation.

Henan mine is a member unit of the national Lifting Machinery
Standardization Technical Committee. The company closely follows the national
standardization strategic deployment, uses standardization to standardize
enterprise management, adopts advanced standards to improve product quality
and service level, and enhances the core competitiveness of enterprises. It
has participated in the formulation and revision of more than 50 international,
national and industrial standards, including 6 international standards.

R REEINEFS00RI, HABHRAR. BEERIMI005RT,

It has obtained more than 500 authorized patents and more than 100 other scientific and technological achievements
and awards.
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INNOVATIVE ACTIVITIES
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Through strategic cooperation with scientific research institutes, colleges and universities, well-known enterprises
at home and abroad, Henan mine has continuously improved the innovation ability of enterprises, achieved continuous

technological innovation, and maintained its core competitive advantage.

AN ELSEFHHIMESEN R 2IEIR AN WRM EZEPERFERENLIEASE

Hosted the 15th China Japan South Korea Asia Crane Undertake the third China University Student crane

Safety Forum creative competition of "mineral source Cup”

ANELE. FtETE-KEEFREEEEE SFEEDAEY LEENRESEIRIR
IARE S A Henan mine Crane Development Summit Forum is held

every year
Undertake the 5th and 7th China Changyuan international

Lifting Equipment Expo and trade fair
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Crane flexible production line
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The company has built more than 50 intelligent flexible
production lines, covering the production links such as crane
main beam, end beam, rib plate and trolley. It has fully realized
the flexible production of more than 110 kinds of cranes in
three categories. According to customer needs, it has applied
modularization, grouping and production line reconstruction
technologies to achieve rapid adjustment of production resources
and meet the growing demand for customized products. It changes
the traditional one-piece decentralized working method and leads
the development direction of crane manufacturing to intelligent
and flexible production mode.

Among them, the main beam forming production line
adopts the continuous rolling process, and multiple continuous
rolling production lines and longitudinal cutting and leveling
lines are built to realize the continuous forming of main beams
of cranes of different specifications; The welding production line
adopts welding robots, high-end welding machines, precision
displacement detection devices and other intelligent equipment
to ensure product consistency and greatly improve product quality
and efficiency.
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INNOVATIVE ACTIVITIES
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Wheel forging and rolling compound process line
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The wheel forging and rolling compound process line has
created a precedent for the domestic ordinary electric single beam
bridge crane to use this process wheel. This process develops
innovative composite technology of casting primary blank,
secondary forging and tertiary rolling, realizes high-precision,
green and assembly line production of high-density wheels, and
promotes the innovative development of traditional casting and
forging production modes.

Forged and rolled wheels have high density, high hardness
and good wear resistance, which increases the service life of the
crane, not only improves the production efficiency, but also greatly
improves the quality and appearance of the products. Compared
with the casting process, the heat loss is reduced by 50%, and the
energy utilization rate is increased by 40%. Energy conservation
and emission reduction production are realized, which is also of
great significance for reducing carbon emissions and protecting
the environment.

ERMSIEEE ST 28K E
Intelligent assembly line of wheel forging and rolling composite process
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Crane remote operation and maintenance cloud platform
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Crane remote operation and maintenance is a new
function developed based on cloud services and the Internet of
things module. It is built on the product remote operation and
maintenance management platform to integrate smart sensing,
big data, 5g and other technologies. The system can realize
the remote debugging, operation and maintenance, predictive
maintenance and continuous improvement of product design
based on operation data. In addition, with the wide application of
frequency converter and PLC in cranes, remote commissioning,
operation and maintenance of cranes are becoming more and
more possible, especially in harsh environments. The remote
operation and maintenance function of cranes can quickly deal
with on-site problems, so that technicians can "visit the site” in the
office, greatly improving work efficiency and providing continuous
design improvement points.

Intelligent cloud service realizes the full life cycle
management of crane remote monitoring, health assessment,
safety diagnosis and intelligent maintenance, and comprehensively
promotes the transformation and upgrading of the company
from "production-oriented manufacturing” to "intelligent service-
oriented manufacturing”.
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Intelligent manufacturing production management system based on big data and cloud platform
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Based on big data and cloud platform, the system connects the company's high-
end CNC machine tools, industrial robots, visual recognition devices and precision
detection devices, data servers and network servers, clients, mobile phones and large
screens to build a production management system, which mainly includes information
monitoring module, data management module, efficiency analysis module and
parts statistics module, including the realization of real-time status and information
monitoring of networked devices Intelligent applications such as remote data viewing
and setting, remote fault diagnosis and maintenance, real-time operation efficiency
and efficiency analysis, part quantity statistics and quality analysis.

All the equipment of the system are interconnected, which truly realizes the
intellectualization, informatization and automation of the production of key parts.
It breaks the traditional production mode, breaks through the shackles of old
ideas, and has the remarkable characteristics of conceptual innovation, advanced
technology, energy conservation and efficiency increase, and green production. The
production efficiency is increased by 200%, the production capacity is increased by
80%, and the annual economic benefit is 400million yuan, which greatly improves the
competitiveness of enterprises and effectively promotes the rapid development of the
crane industry.

BRMNSAMIEEET A RS

Intelligent manufacturing big data management platform system
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Robot welding production line for lifting chassis beam
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Robot welding production line of double beam main beam inner
seam machine

BRI R AR E &

Single beam end beam robot welding production line

FREHri iR MIEmARE

The robot welding production line of crane girder
implements robot welding for all structural parts including cover
plate, web plate, clapboard and rib plate. The whole production
process has digital and intelligent networked control, realizing the
intelligent manufacturing of heavy box girder based on digitization.
At present, the company has installed a total of 50 robot welding
production lines for lifting chassis beams, and the automation rate
of the whole production line has reached 85%.

BREFHRAZNZARRE %

Single beam rib plate assembly robot welding production line

PR ER NI NIHE L
Single beam main beam inner seam robot welding production
line

ERRIBHXMI AL

Fixed beam gantry mobile machining center

ZHEAR S ASKEHRALR
Sealed box type multipurpose gas carburizing and nitriding
furnace

600MEF B ENIRE S
600t bridge crane test bench

&) AE S

INTELLIGENT EQUIPMENT

g stR

CNC Floor Boring and milling machine

HREM AR AREE K

Intelligent robot coating production line

RFHEAREE

Electric hoist test bench
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KSQ Bridge Crane

Design, production and inspection carry out the last issued
relevant national standard, equivalently adopts some foreign
criteria including FEM, DIN and IEC. Compared with the general
QD bridge crane, its weight is reduced by about 15~30%, the
maximum wheel pressure is reduced by about 10~35%, which can
the requirements of crane for factory building structure and reduce
production cost. As the core component of driving mechanism,
reducer gear pair with hard tooth surface and high precision
gear set, forged wheel and variable-frequency speed regulating
system, which makes this type of crane become renewal product
of traditional general bridge crane and applied in industry of
machinery production, assembling, petrochemicals, warehouse
logistics, electric power construction, papermaking and railways.

KSSLE! m s A HFNREH

KSSLAU BB EhE IR B R AR AL B rhEA - (F
EANE, K NESTRB=65—Kpwl, BEI
RS, BER.

A ThE T RACEEN, RS, BB,
RS BEAEA R X— A 2RI TY
TRPOERTIE. MENSEEE KBBR8
B RRLT R TAZEB RN T M AR

KSSL Electric Hoist Bridge Crane

KSSL Electric Hoist Bridge Crane uses new electric hoist as
hoisting mechanism. Crane and trolley use three-in-one form and
the overall boundary dimension is small and it also is light.

New electric hoist uses reducer with C-type structure.
The integration compact design of lifting motor, reducer, coiling
block and lifting limit switch saves space for user. Standard rope
guide is made by using engineering plastics with strong abrasive
resistance and good self-lubricating property.and enhancing safety
of operation. Low speed with heavy load and high speed with light
load improves production efficiency.
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applicable to remove, load and unload international
standard containers. Form of drawing trolley is adopted to achieve
light structure, advanced performance, high production efficiency,
fine maneuverability and small sensibility to unflatness of the
ground. The crane is powered by cable drum.

EEEEEEDE

High precision container spreader

S0MEER A TEEN

50 t container gantry crane
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MG double-beam gantry crane with hook is composed of
gantry, crane crab, trolley traveling mechanism, cab and electric
control system.

The gantry is of a box-shape structure, the girder is bias
track double girder and the leg is divided into Type A and Type U
accordingto user’ s requirements.

The closed cab is employed for operation, where there are
adjustable seat, insulating mat on the floor, toughened glass for
the window, fire extinguisher, electric fan and auxiliary equipment
such as air conditioner, acoustic alarm and interphone which can
be furnished as required by users.

WRIREEN

Double-beam Gantry Crane
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MG gantry crane for subway construction is a special gantry crane which is developed on the basis of general gantry crane according
to the operating requirements and working conditions of underground construction.

The crane consists of crab, gantry, trolley travelling mechanism, hydraulic turnover mechanism, cab and electric equipment. On the
crab is furnished a hydraulic turnover mechanism, which is composed of a hydraulic work station and a slag-turning hook. At the middle of
the carrier-beam is a hook, which is used to lift common articles.

The trolley travelling mechanism is 4-wheel drive in 8 wheels. The motor fixed on the trolley drives wheels by vertical speed reducer. A

windproof rail clamp is equipped. It is detached from the rail when the crane is in normal operation, and when the crane stops working, the
operator will put down the clamp to catch the rail so as to avoid the crane sliding.
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MG Double-beam truss gantry crane is comprised of gantry, crane crab, trolley travelling mechanism, cab and electric control system.
The gantry, of a truss structure and having advantages of light structure, strong wind resistance and so on, is composed of girder,
upper end girder, leg, lower end girder, travelling trolley and platform railing. The girder is of a triangular truss structure, on which laid rails
for crane crab to transversely move along the girder. The legs, of a truss structure, are weld by section steel. The platform, which is used to
place electric equipment and used for repair, is furnished with protection railing outside.
The closed cab is employed for operation, where there are adjustable seat, insulating mat on the floor, toughened glass for the

window, fire extinguisher, electric fan and auxiliary equipment such as air conditioner, acoustic alarm and interphone which can be
furnished as required by users.
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Engineering gantry crane is mainly used for bridge construction which is worked at a low rate. It is composed of gantry, windlass crab, ME shipbuilding gantry crane, a type of gantry crane of heavy lifting load, large span and high lifting altitude, is special for fragmented

trolley travelling mechanism, cab and electric control system. transport, end-to-end joint and turning operation of large ship hulls.

The gantry, of a truss structure and having advantages of light structure, strong wind resistance and so on, is composed of girder, Main technical characteristics:

upper end girder, leg, lower end girder, travelling trolley and platform railing. The girder is of a triangular truss structure, on which laid rails Ithave multiple functions of single hanging, hoisting, turnoverin the air, slight horizontal turnover in the air and so on;
The gantry falls into two categories: single girder and double girder. To rationally utilize materials, the girder adopts optimum design

for crane crab to transversely move along the main girder. The legs are of a box structure or steel tube structure.
of variable section;
The upper crab has two main hooks, which are separately fixed at the outside of the girder.
The lower crab has a main hook and a secondary hook, which are fixed at the center of the two girders;
Both the upper crab and the lower crab can cross each other for operation.
All operating mechanisms employ frequency control;
On the top of the girder at the side of rigid leg is equipped a jib crane to accomplish maintenance of upper and lower crabs.

To prevent storm attack, such safe and reliable anti-wind devices as rail clamp and ground anchor are furnished.
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L gantry crane is mainly composed of gantry, crane crab,
trolley travelling mechanism, cab and electric control system.

The gantry is of a box-shape structure. The crab adopts
vertical reaction wheel when the lifting load is below 20t, and
horizontal reaction wheel when above 20t to run at the girder side.
The girder is of single-girder bias track and the leg is L-shaped, so
that the lifting space is large and the spanning ability is strong,
making it easy to covey articles from the span to under the jib.

The closed cab is employed for operation, where there are
adjustable seat, insulating mat on the floor, toughened glass for
the window, fire extinguisher, electric fan and auxiliary equipment
such as air conditioner, acoustic alarm and interphone which can
be furnished as required by users.
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MH gantry crane with electric hoist is middle- and small-
size lifting equipment which runs at rails. It is mainly composed of
gantry (girder, leg, lower cross beam, etc.), hoisting mechanism,
travelling mechanism and electric control part. With the electric
hoist as hoisting mechanism, it runs along the lower flange of the
I-steel of the girder. The girder is of box-shape structure and truss
structure. The former boasts good techniques and easy fabrication,
and the latter is light in dead weight and strong in wind resistance.
The complete machine features light dead weight, simple structure
and easy installation and maintenance, so that it is applicable
to outdoor operational sites of medium and small lifting load for
general handling such as factories and mines, freight yards and
warehouses. It is prohibited to operate in the environment with
inflammable, explosive and corrosive gas.

It has three operation modes: ground handle, wireless
remote control and cab.
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MGB double-girder semi-gantry crane with hook
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The double-girder semi-gantry crane with hook is mainly composed of gantry, crane crab, trolley travelling mechanism and electric

control system. The gantry, of a box-shape structure, has a leg at its one side and runs along the ground rails, and has no leg at the other side

and runs along the rails on the factory workshop. The closed cab is employed for operation, where there are adjustable seat, insulating mat

on the floor, toughened glass for the window, fire extinguisher, electric fan and auxiliary equipment such as air conditioner, acoustic alarm
and interphone which can be furnished as required by users. The rest structure and configuration are the same as the MG double-girder

gantry crane.

MB semi-gantry crane with electric hoist
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The semi-gantry crane with electric block, a type of middle- and small-size lifting equipment which runs along rails, is mainly

composed of gantry (girder, leg, lower cross beam etc.), hoisting mechanism, travelling mechanism and electric control part. With the

electric hoist as hoisting mechanism, it runs along the lower flange of the I-steel of the girder. The gantry has a leg at its one side and runs

along the ground rails, and has no leg at the other side and runs along the rails on the factory workshop. The rest structure and configuration

are the same as the MH gantry crane with electric block.
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Casting bridge cranes are the main handling equipment for
smelting workshop of steel works. They are used for conveying,
pouring and hot metal charging of liquid metal in smelting process.
YZS casting bridge crane, adopting main crab and auxiliary crab,
and four-girder and four-rail structure, is composed of bridge,
main crab, auxiliary crab, connecting traverse, trolley traveling
mechanism and electric part. The main crab runs at the rails
outside the bridge, and the auxiliary crab runs at the rails inside
the bridge. The main crab employs the connecting transverse as
the load handling device to hoist steel ladle, and the auxiliary crab,
employing the hook as the load handling device, runs across under
the main crab to accomplish pouring of molten steel and steel slag,
and other auxiliary hoisting in coordination with the main hook.

The trolley travelling mechanism and main electric
equipment are installed in the girder. The girder’ s electric panel
room employs rock wool for heat insulation, and has an air cooler
inside. To reduce heat radiation of molten steel to metal structural
members, a thermal baffle is set along the span direction at the
bottom of the girder.

The trolley travelling mechanism adopts four-corner drive.

The crane is equipped with a special electronic scale, and
there are display devices in the cab and on the bridge. The main
hoisting mechanism is furnished with an overspeed switch.
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Intelligent fully
automatic crane
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Automatic crane
manufactured by
Baosteel Zhanjiang
project
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Clean explosion-proof
full-automatic crane

KRR R SR
EEN

Simulated training crane
for water rescue
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YZ casting bridge crane

YZ casting bridge crane, of a double-girder single-crab structure,
is mainly composed of bridge, crab, connecting traverse, trolley
travelling mechanism and electric part. The main hook employs
the constant-spacing connecting traverse as the load handling
device to hoist steel ladle and the auxiliary hook acts in concert
with the main hook to accomplish pouring of molten steel and
steel slag, and other auxiliary hoisting.

The trolley travelling mechanism and main electric equipment are
installed in the girder. The girder’ s electric panel room employs
rock wool for heat insulation, and has an air cooler inside. To
reduce heat radiation of molten steel to metal structural members,
a thermal baffle is set along the span direction at the bottom of the
girder.

The trolley travelling mechanism adopts four-corner drive.

The crane is equipped with a special electronic scale, and there
are display devices in the cab and on the bridge. The main hoisting
mechanism is furnished with an overspeed switch.
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QD electric double-girder bridge crane with hook is the widely
used hoisting machinery currently. It is mainly comprised of
box-shape bridge, crane crab, trolley travelling mechanism and
electric control system. On the girder laid rails for crane crab to
transversely move. The girder is weld with the box-shaped end
girder. At the middle of the end girder are joints which are fastened
with bolts for fragmented transportation of bridges. The platform
is used to place trolley travelling mechanism, electric equipment
and used for repair. The crane can be furnished with load handling
devices such as motor grab, electromagnetic chuck to meet the
requirements of hoisting varied types of materials.

The crane, of a classification group of A3~A7, has a commonly
used lifting load of 3-250t, so that it is suitable to work in factories,
warehouses and freight yards where the ambient temperature is
-10°C~40°C and the relative humidity is not more than 85%. It is
prohibited to work in the environment with inflammable, explosive
and corrosive gas.
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The crane mainly employs hung girder to hoist long objects like
billets, and is equipped with electromagnetic chuck to hoist. It
is composed of box-shaped bridge, crane crab, trolley travelling
mechanism, cab and electric control system. It is also equipped
with blackout magnetic system.

The girder is a middle-rail box girder, on which laid rails for crane
crab to transversely move. The girder is weld with the box-shaped
end girder. At the middle of the end girder are joints which are
fastened with bolts for fragmented transportation of bridges. The
platform is used to place trolley travelling mechanism, electric
equipment and for repair. It is furnished with protection railing
outside.

The crane crab consists of upper crab and lower crab. The latter is
travelling crab and the former is rotating crab. They are equipped
with hoisting mechanism and rotary mechanism, respectively. The
upper crab is furnished with a circular orbit for rotating, which acts
in concert with horizontal wheels to fulfill the purpose of rotating
long articles.

QZABBTIHHATUEEN T EHFETANRZR. M)
. REEZETIME. SNENBSERRGEAN. B
B R AEY R BT =

b N EEFANAMEANG, M UREY
LB RS EEFANENEANME L. FHAIEIRED
st s, Ews, S30MaE, ZEVAEA
1, EURNLETHYRHHTEAN TIF. MR
AN, SFORERNKF, HRIEL

FESBVFEANBETEIN, HREHHIS5HHE
HUEEENE 4B,

QZ electric grab bridge crane is mainly comprised of box-shaped bridge, grab crab, trolley travelling mechanism, cab and electric
control system. The load handling device is the grab which is able to capture bulk materials.

The grab crab has switching mechanism and lifting mechanism. The grabs are separately hung over the switching mechanism and
lifting mechanism with four steel wire ropes. The switching mechanism drives the grab to close to grab materials. When the grab is closed,
the lifting mechanism shall be started immediately to hoist the four evenly loaded steel wire ropes. Discharging only needs to start the
switching mechanism, which opens the grab to pour materials.

Except the lifting mechanism, the crane is basically the same as the bridge crane with hook.
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QL bridge crane with carrier-beam is applicable to hoisting
long section steel, bars, plates, scrap steel, mill coil and so on.
The hook and carrier-beam are releasable connection. They are
furnished with electromagnetic chuck or clincher or special group
hook underneath to hoist things. There two layout forms of carrier-
beam: perpendicular to the girder or parallel to the girder.
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LHELEBEhER P R EN BN, KETTTH QVELSHAEENNEMERX S RUHREE QY overhead isolation crane is basically the same as bridge

e - O e crane with hook in terms of structural style. To avoid the charged
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rails). The insulation material is usually epoxy phenol aldehyde
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LH double-girder crane with electric hoist consists of box-shaped bridge, trolley travelling mechanism, crab and electric equipment. It
employs fixed electric hoist which is fitted on crab frame as hoisting mechanism. The crab uses LD drive to run, while the trolley adopts
LD drive or QD drive. The structure, simple and convenient, features low entire height and light dead weight, so that it is applicable to
operational sites of medium and small lifting load such as factories and mines, workshops and warehouses.

It has three operation modes: ground handle, wireless remote control and cab. The cab has two types: open cab and closed cab.
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The carbon block stacking crane is a specialized transportation equipment for the carbon block warehouse in a carbon plant. The
equipment mainly consists of a bridge, a crane operating mechanism, a lifting mechanism, a guiding device, a clamp device, a control
system, an electric hoist, and other parts. It is used for grabbing and transporting raw and cooked carbon blocks in the anode carbon block
storage, as well as other sporadic lifting. The crane adopts dual drive, and the whole machine is controlled by frequency conversion and PLC.
All movements of the crane are operated in the control room, which is equipped with adjustable cold and hot air conditioning devices.
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LDA electric single beam crane is composed of main beam, end beam, electric hoist and operating mechanism welded by steel plate
and I-steel. The electric hoist runs along the lower flange of the main beam I-steel to complete the lifting of goods. It has the characteristics
of light structure and convenient installation and maintenance. It is widely used in factories, warehouses, stockyards and other different
occasions to lift goods. There are three operation modes: ground handle, wireless remote control and cab. There are two types of cabs,

open and closed. The soft start motor and variable frequency speed regulation can be selected for the running motor according to the user's
requirements. The crane starts smoothly and operates safely and reliably.
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LDC electric single-girder crane is composed of box-shaped girder weld by steel plates, end girder, electric hoist and travelling
mechanism. The lower flange (material 16Mn) of the girder is the travelling orbit of electric hoist to accomplish article hoisting. The electric
block, of low headroom structure, can effectively increase the lifting height, so that it is applicable to the places where the workshop is low
and the requirement of lifting height is high.
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LX electric single beam suspension crane is composed of main beam, end beam, electric hoist and electric sports car welded by steel
plate and I-steel. It is suspended on the I-beam track on the upper part of the plant. The cantilever length is 0.5~1m. The electric hoist runs
along the lower flange of the main beam I-steel to complete the lifting of goods. It has the characteristics of light structure and convenient
installation and maintenance. It is widely used in production workshops, warehouses, freight yards and other places.
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LDP electric single-girder crane is a small-size low headroom crane. The electric hoist is at one side of the girder, which increases the work
space of the hook and reduces the workshop height and cost. It is applicable to the places where the workshop’ s headroom is low.

The crane is composed of box-shaped girder weld by steel plates, end girder, crab and travelling mechanism. The crab consists of traveling
end girder, crab frame and fixed electric block. The crab is partially hung and runs at one side of the g rider. The electric hoist is raised to the
upside of the girder from under the girder, which effectively increasing the lifting altitude. The crab is braked by conical motor and driven
by exposed gear. The girder, of box-shaped structure and bias rails, has horizontal wheels at the upper and the lower, so that it is safe and
reliable and can avoid rail gnawing. The trolley adopts separate drive, conical motor brake and exposed gear drive. The travelling motor can
be soft start motor and variable-frequency adjustable-speed motor according to user requirements. The crane can start steadily and runs
safely and reliably.
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\ New single beam electric hoist
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It employs motor of hoisting
mechanism and reducer imported from
Germany. The integrated and compact
design of hoisting motor, reducer, reel
and limit switch saves space for the user.
Modular design increases the reliability
of mechanism meanwhile reduces the

MY GREBINEEPE

New double beam electric hoist

time and cost for maintaining.

It has more and faster hoist
speed and various pulley ratio which
can be selected. The standard traveling @
mechanism of trolley is controlled by Y i@ . »
converter, with speed of 20m/min, ° oF=
which makes a little swing and accurate
position if hoisting items while trolley
traveling as well as lifts precision and
valuable items reliably.
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New type winch trolley
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Based on bringing in and assimilating foreign advanced technology, this type of crane takes modular
design theories as guidance, uses modern computer technology as means, introduces optimized and reliable
design methods, which is new type of crane made by employing import configuration, new material and
technology and has features in light-weight, generalizing, energy-conservation and environmental protection,
maintenance free and high technology content.

Design, production and inspection carry out the last issued relevant national standard, equivalently
adopts some foreign criteria including FEM, DIN and IEC. Compared with the general QD bridge crane, its
weight is reduced by about 15~30%, the maximum wheel pressure is reduced by about 10~35%, which can
the requirements of crane for factory building structure and reduce production cost. As the core component
of driving mechanism, reducer gear pair with hard tooth surface and high accuracy, together with steel reel,
forged wheel and variable-frequency speed regulating system, which makes this type of crane become

renewal product of traditional general bridge crane and applied in industry of machinery production, assembling,
petrochemicals, warehouse logistics, electric power construction, papermaking and railways.
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The main beam employs bias-rail box-type structure and connects with end beam by high-strength bolt
ensuring easy transportation. The professional processing equipments ensure the connection accuracy of main
end beam, making crane run steadily.

> BENEAFRKXNEZEEHEN, Pt RAREHEDNE,

Trolley of crane uses open compact winching structure, of which with medium and small tonnage also can use
new hoist trolley.

> K. PNEBITHHARARNRA=ZE-—EER, BEERER SHEZFE RS, TRH, £
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Traveling mechanisms of crane and trolley adopt Europe three-in-one drive form, the harden gear face reducer
has good performances in compact structure, low noise, no oil leakage and long service life.
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As using new compact trolley and high-strength material, it has small overall dimension and light weight,
compared with traditional crane, which can decrease the height of factory building and reduce the cost.

> EHLIRT, RITERE, BRLEES, RETHEHHFIAE,
Modular design has short design period and high generalization, which can improve the utilization of
components.

> EHEE, KES, IMERTDN, TEEEX, FRIRBESYE,

With compact structure, low clearance, small dimension and large application scope, it can improve production
efficiency.
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Full variable-frequency control runs steadily without any impaction. Run with heavy load at low speed and light
load at high speed, it can save energy and reduce consumption.
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Light self-weight

Design software developed by the company combines with three-dimensional
modeling and finite-element analysis, apply the reasonable structure to lifting
mechanism, steel construction and accessories, together with wide use of high-
strength material, it increases load capacity, decreases self-weight and has lower
weight and wheel pressure than that of traditional crane.
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Small space use

Limit distance from hook to both sides is short but has large working arrange. With lower height above the

rail, it makes full use of space of factory building.
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Low cost of running and maintaining
As with low wheel pressure and small dimension, it reduces investment
of previous construction including factory building, and also reduces illumination
and heating expense. The reliable performance and durability also minimizes the
additional charges for the use of product at the later stage. Selected components

with high quality and performance lower the maintenance and repair. The total power
consumption is reduced, which achieves cost savings.
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High performance

Use variable-frequency technology, run with heavy load at low and light load at high speed. The adjustable

speed ranges in 1: 10, which ensures crane run steadily and reduces impact on factory building. Combination of
swing-proof technology achieves a high accuracy position of lifting items.
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Easy to operate

It applies many ergonomic hanging controllers to run crane. The hanging controller with
liquid crystal display conducts interactive communication with safety and performance control
system and continuously displays weight while lifting item.

It also can use wireless remote control system (including buttons and rocker), which provides the best
solution of control for running crane under a demanding and complex environment.
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BEREH#MPLCAFRNMAZFHAIRE, MEEVAELE. REEMELKRETNE. it

EEE, EYREEERERNE,

Safety and reliable

It" s provided with many protections including linkage, overload protection, zero protection and limit
protection in order to ensure reliable running of crane.

Hoisting reel uses steel reel, steel rope has small deflection, which prevents from abrasion.

Motor of hoisting mechanism has separate air-cooling system containing thermal protection function,
with protection level IP54.

It has separate brake system which has the function of automatic abrasion compensation. If any special
requirements, it can be supplied with two brake systems.

It" s provided with advanced PLC automatic detection and friendly man-machine interface, which can
perform measurement, calculation and monitoring to the performance, safety and working condition in order to
ensure more safe and reliable transportation of items.

SERERK
KAZBRITES, SREMBNOXERRA, FRLEETH. BIEERAUREEY
BIRA, KR TEFIRPOTEEIMR, BRT XN IREATRHBIR,
Green production technology
It applies green design ideas, widely uses high-strength material. The main beam employs seamless
blanking, automatic welding technology and laser cutting technology, by which accomplishes energy

conservation and environmental protection in the process of production and reduces pollution and destruction
to environment.
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Fast and easy positioning

Introduction of variable-frequency system resolves the problems including bad speed controllability and
traveling crane or trolley excessively or insufficiently during traveling of single-speed mechanism occurred
in the past actual operation, and then improve the circle of lifting items especially in while frequent working.
Application of swing-proof technology greatly improves the accuracy of positioning lifting items.

PLCHImiZ2iZHlIZ+ AP E (IEEL )

BIMEASEREENNARBEERELE—LEN ﬁh MLMTHQ%WEH TIE®
B RRET. RAPLCHANRERE, EHTERNBIERS, RGRREM, BRTIREWE
E, MFHRARELEALERIZE, EBTETRIE %ﬁﬁtﬁﬁkk,Ur% R FEE fif R 8] R

PLC + man-machine interface (Optional)

Users who ever used traditional crane always climb up and down for troubleshooting various faults after
the common failure occurred, they do trivial works and has low efficiency. After using PLC+man-machine
interface, it simplifies the complicated electric control system, improves the stability of system and reduces the

faults. As to the happened defaults, it will perform self-diagnosis and present them to operator or maintenance
personnel through the display for the purpose to solve problems.

RelEERS (%)
PLCS5MEREEFER, FBEMERBRXMNANKZEINGE, ARTEEVMNEETERHITS
EEERER EREREEVARES

Safety monitoring system (optional)
If combining PLC with touch screen, use powerful man-machine interaction function of touch screen to
monitor the instant working of crane and present the defaults so as to provide timely condition of crane.
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Trolley mechanism

It applies lightweight design, direct acts the lifting load on traveling end beam on both sides of trolley frame. With clear
force and compact layout, it has high drive efficiency and low noise. The height and self-weight are both reduced.

» NEIETTHLA
Rl BIER. SIESR=Za—RFEEN, BRIBEEFRFER, BHPERIPS5, AHBHERI%, FHRIR
fr, ERE#AXER, RERTEEE, FELELSENE SREEERF®ATIIRHE,
BEFLR, %?%*ﬂﬂ*ﬁﬁEFHB330~380
LIMRE, BHIEE, BHRE, FHEEE10, BSTERLTHE,
/J\EBEEFFSE%T&}%+5?'“—?T&I§E1Eﬁ9€, EANFEENR S NFRERRERME Z AT N ESITRERAT,

Traveling mechanism of trolley

It employs compact three-in-one structure of motor, reducer and brake, with motor insulation level of F, protection
level IP55, and load continuity of 40%, it" s provided with thermal protection, power-distribution magnetic disk
brake and reducer with hard gear surface which has been grinded or gear shaved. It s not necessary to conduct oil
replacement in the service period of gearbox.

It has forged wheels, wheel rim and the hardness of tread surface of HB330-380.

It applies the speed control by frequency variation, run with heavy load at low speed and light load at high speed, the
speed regulating ranges in 1:10, with stable running and no impacting.

Limit switch of trolley uses cross travel limit switch, which can reduce the traveling speed to zero before the collision of
buffer with blocks placed at the end of rail.

» EFHLA

EANERA= iﬁ"”*ﬁ/iﬁ ERMIKRE

BEXEENEEFRNMNRELE, BRPET

m?#@l%ﬂﬁ{”llﬁ’hﬁ#él_?ﬁr EREHAR. B
EENHHRE R EERHNERML,

FEF R 55005 28 SR A S 1 IR B B 25

1. 1BEER: ERAEHNXNRET, &
i HARRE, —MRHERM, SER,
HWERERE.
2. EBFEY: FREEATIREN, KRS
K, BEZERFER, FHIFSERIPS5, BRERF
HRA0%,
3. BABIES: EESREALE, BE
HRC60, F%& ‘H*ﬁll‘lz%‘%u 5, BER, &
R IF AR,
4. BFHFIzNE . EAXGNE, FERA
FME, FEERMFIIRIEHITR 2K
SEEFHFE. LENAIZENEIE.
5. B PHARBHMBREAERK.
B ADG34CrMo, BR##AQ235
wEL, REAFERTHA, BHATL 360°
EH, REREEZENTEMTUMRLESR
Bi. FTERRYRARERHA, BRIET
HMBp LML B 5B RIMTHER, 2R
LEHRTRRETG, SMEEMR.
6. ARG OREHER, 4%TE, LT
ARG, BHME, RETE. LHATFR
R i, HRBRBRALEA L A M TR,
7. !NFEBRIZFE: BIPERIPSS, MTHE
3%, PRERE,

Quiality Forges Brand Integrity Builds Future
ﬁiiﬁﬁtﬂﬂﬂﬂ lﬁi1l=lﬁ——/\5k;'e

Hoisting mechanism

Hoisting mechanism employs three-pivot installation form, both
ends of reel support on end beam of two sides of trolley frame,
pulley beam connects end beams on both sides through bolts to form
longitudinal beam. Output shaft of reducer should be coordinately
connected to outstretched reel shaft. The elastic coupling can be
applied to hoisting motor and reducer.

1. Welding reel: Reel should be made of short shaft steel plate rolling,
with bearing bases on both ends, one of them outstretches set shaft,
of which structure is simple and easy for adjustment and installation.
2. Motor of hoisting mechanism: The standard equipment employs
frequency conversion motor, which is optimized air-cooling type,
with insulation level F and protection level IP55, and power continuity
of 40%.

3. Reducer of hoisting mechanism: it gets the tooth surface carburized
and hardened, with hardness of HRC60, and also has been grinded or
gear shaved, with light self-weight, good sealing and no leakage.

4. Brake of hoisting mechanism: the regular closed brake has automatic
abrasion compensation function which can manual release under
emergency station through separate manual operation. If necessary,
two brakes should be allowed to install.

5. Hook group: Hook group consists of hook and pulley. The hook
material should be DG34CrMo. The pulley material should be Q235
hot-rolling. It employs anti-friction roller bearing, the hook can be
360° rotated, the supplied spring-pressed safe lock can prevent
from slipping off. All pulleys use maintenance-free bearing, the
design can efficiently prevent abrasion between steel rope and pulley
shell. It has delicate overall structure and volume as well as nice
appearance.

6. Hoisting limit: cam rotary type, with 4-step and up-down limit as
well as self re-setting, which is reliable. The lifting pre-limit can
reduce impact and maximum limit can avoid hook over-hoisting.

7. Electric control box of trolley: With protection level IP55 and air plug, it

can be quickly installed.
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10. i ERAREREEHMAEELEEZES.

Main beam structure

1. Main beam uses bias-rail box-type structure, with optimized design and light self-weight.

2. Steel plate material Q235-B.

3. The cover and web of main beam should get surface rust removal by roller-way conveyor blasting machine before
welding, this blasting machine can perform blanking, sandblasting, painting and drying, after that they get to Sa2 level.
4. Prepared deflection upwards for feeding of main beam web complies with principles of quadric parabolic, use CAD to
compute the corresponding high point and CNC plasma cutting machine to conduct cutting and blanking.

5. The welding of main beam should be performed on working platform. In order to avoid distortion of main beam, our
company adopts U-shaped main beam assembly machine with hydraulic forming which has won national patent ensuring
that vertical deflection degree between joint edge of stiffened and web plate and upper cover should not more than H/200,
and also efficiently reduce the partial wave of web plate.

6. Butt welds of upper and lower cover of main beam adopt submerged arc welding, the welding of stiffened and web
plate with cover adopts CO, gas protection welding. The welding of four vertical angle of main beam employs boat-shaped
submerged arc welding which refers to set box-type main beam as boat-shaped position with 45° pads and then perform
submerged arc welding.

7. Butt welds of tensile flange plate should get ultrasonic inspection by rules.

8. Bridge flipping employs special tooling, by which position, lift and flip and ensures precision of process dimension as well
as control box deformation.

9. Trolley rail employs square steel (16Mn) without joints in order to prevent main beam from impact while trolley traveling
10. Layout repair walkway on the drive sides of crane along the direction of main beam.

R AR5

13w+ 1Q235-B,

2R AERNESMEZRE, MERNRBEMIEIRE—REMNT, BERR
STHEEMREARE,

3EBNMARANREGER. ZMFMPRNRAEE.

End beams

1. Material of end beam uses Q235-B.

2. End beam is made of rectangular steel-pipe or steel plate by welding, the finished end
beam get once positioning processed on numeral control machine in order to ensure dimension
accuracy and fit tolerance.

3. Each end beam is supplied with wheels with double-wheel rim, buffer and anti-derailing
protection device.

K. PESHLE. SHEREERKET, GURER EERNEVEAR, KENSETOHAR, REH
&,

Conductive frame of crane and trolley: Conductive frame employs modular design and which consists of U-shaped bolt,
connecting plate and rectangle pipes, the length and height can be arbitrarily regulated as well as easy installation.

FIRPHIEIE. IRSHRRABEEZLEE, BREIUBSENTRENT,
Connection of main end beam: Connect main beam with end beam through bolts with high-strength ensuring precision and
smooth running of crane.

AESHIELE. EXEBENIEHE BRBHNNLESBROBMEM,
Conduction block frame of crane: Install the block frame on the sides of slide line of crane for the purpose of preventing the
accidental contact between hook or steel rope and slide line.

INEESRSG . N ESHRARERAACAREEEEAR, CARBEERBERSE, BRRATI, #E
HLAIE .

Towed cable system of trolley: Electric conduction of trolley is accomplished through C-profile steel cable trolley with flexible flat
cable, and also uses towing chain conduction in order that avoid cable bending and prolong service life.

BEMBES. HTHSHREMIMNGE, EXEEINEEREES, EAEEFRNT600mm,HigaHE
LU, EAIEEHPEAT, SE1100mm,

Repair anti-slipping walkway: For the purpose to ensure electric installation and mechanism repair, provide the repair walkway

on driving sides of crane. The span of walkway should not less than 600mm. It s paved with anti-slipping floor and equipped with
protection railing with height of 1,700mm.
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It employs motor of hoisting mechanism and reducer imported from Germany. The integrated and
compact design of hoisting motor, reducer, reel and limit switch saves space for the user. Modular design
increases the reliability of mechanism meanwhile reduces the time and cost for maintaining.

It has more and faster hoist speed and various pulley ratio which can be selected. The standard traveling
mechanism of trolley is controlled by converter, with speed of 20m/min, which makes a little swing and
accurate position if hoisting items while trolley traveling as well as lifts precision and valuable items reliably.
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2. Steel rope

IE (RIS ) N\ e

Employ import steel rope with high strength which has
tensile strength of 2,160 kN/mm’, with good safety performance
and long service life.

3. 548
- " R R B4R 2 P EE SR AN BB A AT RO TAR BRI T AL, K IERE
E§5+tﬂ#ﬂ y TN : ETRLBX—FTEZHRMEMER, MTHETREFANGHTSMH,
L1 A 4= — B, $NAEMERRR, CAREAREESETHIENER S8
Tt =R ITFEMBH X, . : k
Hoisting mechanism . Rope guide

The design strictly carries out the relevant standards of FEM.

Standard rope guide is made and processed by engineering plastics with strong
abrasion resistance and good self-lubricating performance, which greatly reduces
the wear of steel rope as main force safety components and then enhances safety of
hoisting mechanism. Meanwhile, direct to different use condition, the heavy-grade

BASREREMER | STFER, BER | K4EE (REERBAYR) | WiRE#ENH 5

With aluminum Steady running Lifetime lubricating (within Double-disk rope guide made of nodular cast iron is also allowed.
alloy shell of and low noise safety service circle) electromagnetic
reducer brake 4. £F@EH 4. Motor of hoisting mechanism

- . The hoisting mechanism employs double-
3 3L 57 e = i q ST -
EIRARNGAREXZRAH, KH;1:6 winding squirrel-cage pole-changing motor to

HIRIEELE, BN EHEEERHIMMA, BHA  achieve speed ratio of 1:6. Shell of motor is made
HEEYF, RABHKBREFR GRS of aluminum alloy by extruding, which has good

1. £ a 1 4 " # . dissipation. The fan is installed to the end of motor
= EHE S GE4N B A s . 3= 48 s A By i R. MAERFRAMGATRRNTRUREE in order to enhance cooling effects. Thermal resistor
EEHEmRALTENSRTBIENRMIMmME, FMIEEE LNEERESSEBBTHEUMAL ST 2£) B L T £E & 4 B PR LI 34, (or thermal switch) is embedded into winding group
MBI BURMELE, HRHGSERHAFR, LR BIP54, of motor to prevent probable motor overheating.
The motor has F insulation level and protection
TF 40 7 34 = p=rE N

1. Resl X F LSRRI AT INERDE, WiD[E level IP54.

The reel is made of high-quality seamless pipes and processed by numeral control machine, after the B E R E T RALAI XU iR, As to the variable -frequency motor of
special finishing, the rope groove on reel works coordinately with rope guide to efficiently prevent rope loose FE A - hoisting mechanism, encoder is allowed to install,
and tangling. . which is ordinarily installed to fan shaft end of

e - AN, AR e y
- KRB, IEERELF Technical features:
CRHEREGK « It has low current for start and large torque.
« s s a — + With soft starting and good performance in
- BASBHEFEMRHMIFR gandgoodp
speed up
SR, KREE + Have long service life
S = + The technical parameters comply with
standards of FEM and HMI.

+ With high rotational speed and low noise
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5. Brake

The motor of hoisting mechanism is provided with double-disc electromagnetic brake. Brake integration
locates at the end of motor. The brake will automatically close if the motor powers off in order that avoid load
slipping off. The brake clearance does not need to be manually regulated (which can be regulated automatically
by brake spring) after being initially set; if the thickness of brake pad is lower than the setting, it will automatic
alarm through additional monitor switch in order to remind user to replace it. Double-disc electromagnetic
brake is safe and reliable, the brake torque is higher than 1.8 times of rated torque, the number of braking gets
to 1,000,000 times and it does not need maintenance in the safety service circle.

Technical features:

+ Have fast movement and high reliability.
+It" s maintenance-free and self-regulated.
- Employ dustproof design and long service life.

6. ik 3R

BEHTERBEAGEME, B8R, WE
W, ETHMEERFBEROEBRESHEE
RERIZNENE, ERITZEERAHALTE
EHRIEEH.

BN EdRARLRSHRERELENER
T RBIR 2 FRAIETT.

RS

- KF, EEBR

< BITER, BER

- FhFETE, fR4EdR

6. Reducer

Shell of reducer uses aluminum alloy material, with light weight and corrosion resistance. Semi-grease
lubricant in full sealed box gets all gears lubricated fully and should not be changed within the design circle for
safety service.

Every gear which gets the process of surface hardening and high-precision grinding ensures stable
running of reducer.

Technical features:

« It has small size and light weight.
+ Run smoothly and steadily and have low noise.
+ Have corrosion resistance and maintenance-free.
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7. Safety protection

* The accurate gear drive limiter is applied to upper and lower limit of electric wire rope hoist, which can
cut off power circuit reliably if hook moves to the upper(or lower) limit so as to stop motor.

*Overload protector: The electric wire rope hoist employs electronic overload protector(with safety
monitor) in order that the total lifting weight will not exceed the rated lifting weight of bridge; the overload
protector device would automatic cut off lifting loop if the pulling force of steel rope is more than 105% of the
rated.

* Safety monitor: It can implement many functions according to the demand of users:

Compute the rest circle of safety work of hoisting mechanism

Accumulated working time for lifting

Accumulated overload times

Accumulated startup times of motor of hoisting mechanism

Over-heat protection of hoisting motor and alarm

Overload protection and alarm

Brake pad thickness alarm

Display fault information and maintenance tips
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N A = = eEE REFHE B IBITIREE HR~F CR~F
S.W.L IL’I;?&;;IJ I{I’Eééinlj Hoisting height | Hoisting speed |Travelling speed| Size H Size C
(Kg) (m) (m/min) (m/min) (mm) (mm)
2000 3M M6 6/9/12/18 0.8/5.0 5~20 463 350
3200 2M M5 6/9/12/18 0.8/5.0 5~20 463 350
5000 2M M5 6/9/12/18 0.8/5.0 5~20 463 350
6300 1AM M4 6/9/12/18 0.8/5.0 5~20 463 350
8000 3M M6 6/9/12/18 0.8/5.0 5~20 580 563
10000 1AM M4 6/9/12/18 1.0/6.3 5~20 580 563
10000 2M M5 6/9/12/18 0.8/5.0 5~20 580 563
10000 3M Mé 6/9/12/18 0.66/4.0 5~20 580 563
12500 1AM M4 6/9/12/18 0.8/5.0 5~20 580 563
12500 1AM M4 6/9/12/18 1.0/6.3 5~20 679 700
12500 2M M5 6/9/12/18 0.6/4.0 5~20 679 700
16000 2M M5 6/9/12/18 0.66/4.0 5~20 679 700
20000 1AM M4 6/9/12/18 0.66/4.0 5~20 679 700
20000 2M M5 6/9/12/18 0.53/3.4 5~20 679 700
20000 3M Mé 6/9/12/18 1.0/4.2 5~20 864 1000
25000 1AM M4 6/9/12/18 0.53/34 5~20 864 1000
25000 3M M6 6/9/12/18 0.8/3.3 5~20 864 1000
25000 2M M5 6/9/12/18 1.0/4.2 5~20 864 1000
32000 2M M5 6/9/12/18 0.8/3.3 5~20 864 1000
32000 2M M5 6/9/12/18 0~4.9 5~20 1023 950
40000 1AM M4 6/9/12/18 0~4.9 5~20 1023 950
50000 2M M5 6/9/12/18 0~3.2 5~20 1023 950
50000 1AM M4 6/9/12/18 0~4.1 5~20 1023 950
63000 1AM M4 6/9/12/18 0~3.2 5~20 1023 950
63000 2M M5 6/9/12/18 0~2.4 5~20 1023 1110
80000 1AM M4 6/9/12/18 0~2.4 5~20 1023 1110

TEE - | BABE EHEE EFEE | HRT | CR

S.W.L Iﬁiﬁ”u I{I’l;éginll Hoisting height | Hoisting speed |Travelling speed| SizeH | SizeC
(Kg) (m) (m/min) (m/min) (mm) (mm)
1000 4M M7 6/9/12/18 0.8/5.0 5~20 232 500
1250 3M M6 6/9/12/18 0.8/5.0 5~20 232 500
1600 3M M6 6/9/12/18 0.8/5.0 5~20 232 500
1600 2M M5 6/9/12/18 1.6/10 5~20 232 500
2000 2M M5 6/9/12/18 0.8/5.0 5~20 232 500
2000 3M M6 6/9/12/18 1.3/8.0 5~20 232 500
2500 3M M6 6/9/12/18 0.8/5.0 5~20 232 500
2500 3M M6 6/9/12/18 1.0/6.3 5~20 232 500
2500 2M M5 6/9/12/18 1.3/8.0 5~20 232 500
3200 2M M5 6/9/12/18 0.8/5.0 5~20 232 500
3200 2M M5 6/9/12/18 1.0/6.3 5~20 232 500
3200 1AM M4 6/9/12/18 1.6/10 5~20 254 590
5000 2M M5 6/9/12/18 0.8/5.0 5~20 254 590
5000 3M M6 6/9/12/18 1/6.3 5~20 321 740
5000 2M M5 6/9/12/18 1.6/10 5~20 321 740
6300 1AM M4 6/9/12/18 0.8/5.0 5~20 254 590
6300 4M M7 6/9/12/18 0.8/5.0 5~20 321 740
6300 2M M5 6/9/12/18 1.3/8.0 5~20 321 740
8000 3M M6 6/9/12/18 0.8/5.0 5~20 321 740
10000 1AM M4 6/9/12/18 1.0/6.3 5~20 321 740
10000 2M M5 6/9/12/18 0.8/5.0 5~20 321 740
10000 3M M6 6/9/12/18 0.66/4.0 5~20 321 740
12500 1AM M4 6/9/12/18 0.8/5.0 5~20 321 740
12500 2M M5 6/9/12/18 0.6/4.0 5~20 321 740
12500 1AM M4 6/9/12/18 1.0/6.3 5~20 321 740
12500 3M M3 6/9/12/18 0.6/4.0 5~20 411 850
16000 2M M5 6/9/12/18 0.6/4.0 5~20 411 850
20000 1AM M4 6/9/12/18 0.6/4.0 5~20 411 850

*AEABRENEERSE, BEEIEIESAT LERARAL,

*AEFHERERESE, AREEEERTLERR AL,
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ifnotes:

?ﬁﬂ m i”] i gﬁ EE *Jliﬂ Hﬂ 1. KFEETIREER 52-20m/min (EHAE)
The standard travelling speed of crane is 3-30m/min (frequency conversion)
INEITITHRAEIRE 2-20m/min  (TIRER) ;
The standard travelling speed of trolley is 2-20m/min (frequency conversion)

T spia 2. BTHVERFHRES, THSHMEEFEIERE, HAEATIERER.
?ﬁi @.ﬂiﬂii*ﬂ There are many optional speed levels and frequency control lifting except the standard speed.
S—H#EEHEE Crane span 3. ERIAXESM: MRRME ERFRERBENEAS.
Control methods: ground control, remote control and the combination control of the two.
H—REVLETHNEAEREI RS <AES The distance from the crane travel rail top to the crane highest point. 4, ERRBEIELESE, MEDE, ORE{EEM,
h—REH BHAESS A REREIISTHETEMEES The distance to the crane travel rail top when the hook moves to the top point. The data listed in the form is only for reference. Please forgive the non-informing if the date changed.
o 5. BEEEESEHIERIESE L AHE,
A—REHEFORIHEIMUKEEE The distance from the crane rail center to the end girder outside. Please contact us for more details and special requirements.
W—XZFif24%E Crane end girder wheel distance.
B—KRZEiRE (S MmEE) AKE Thelength of the crane end girder including the buffer. B3 B R F KB ¥ Technical Data of electric single girder crane
- B 1 | B | mmweight | k% | Bz | Bk
EEE BE | 5E | HE :
Capacity| Span | Lifting | 20| Lifting HUE | Power | ®EMax | | p 1 o4 |y |
__f;_ ............................................................................................... E _L ) (m) | height Working Soeed N 2 trgck rate |wheel load
i I m) | 9OUP | (i) (kg) | (kg) | (&) | (kW) (kN)
9.5 958 8.76
11 1599 9.51 710 | 260 1500 | 1928
12.5 6 1723 10.45
1116 D | ony | 08/5 | 376 | 220 | P24 | 458 | 1158 | 693 | 447 | 183 | 2000 | 2428
19.5 L 2835 13.06 570 | 497 2500 | 2928
225 3532 14.62 652 | 497
3000 | 3764
24 3774 16.1 652 | 508
9.5 1625 135
11 1784 14.46 755 | 260 1500 | 1928
12.5 6 1970 15.54
9
2 16 12 (Qri) 0.8/5 376 2371 P24 4.58 17.47 575 | 447 | 183 | 2000 | 2428
15
19.5 18 3175 18.93 655 | 497 2500 | 2928
22.5 3726 20.39 735 | 497
3000 | 3764
24 4016 22.38 735 | 508
9.5 1802 18.96
11 2168 20.11 755 | 260 1500 | 1928
4.58
12.5 6 2350 21.85
9
30016 | 12 | oo | 08/5 | 376 | 2872 | P24 2351 | 625 | 452 | 183 | 2000 | 2428
15
19.5 18 3854 25.45 675 | 492 2500 | 2928
22.5 4549 4.94 27.06 755 | 512
3000 | 3464
24 4855 30.6 755 | 541

*ARBARBIEEERSE, BRMEESAT LERARALR.
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R 3h 5 R F K S ¥ Technical Data of electric single girder crane

_ £ 1 | B mmweight | k% | mmEz | 8%
RER | BE| BE | | i ;
Capacity| Span | Lifting | , 220 | Lifting HUE | Power | ®EMax | |\ 4 | W | B
) (m) | height Working speed N | Bl | track | rate |wheel load
oot group | el | hg) | (ko) | GF) | (W) | (kN
9.5 2318 282
666 | 505
1 2566 29.76 1500 | 2674
7.84
125| 6 2816 318 | 666 | 565
| I | 9 |
5 | 16 | 12 | As@m) | 08/5 | 531 | 3673 | P24 3384 | 776 | 665 | 183 | 2000 | 2500
15
195 18 4364 3562 | 776 2500 | 3000
5 5392 824 | 3978 | 896 | 665
3000 | 3500
2% 5754 4262 | 946
9.5 3260 51.85 762
1 3596 5444 | 762 | gap 1700 | 2238
125 6 3896 57.7 892
9
10 | 16 | 12 | AS@m) | 08/5 | 928 | 4889 | P38 | 1266 | 60.83 | 878 | 876 | 183 | 2000 | 2538
15
195 18 5913 64 | 948 | 976 2500 | 3038
25 7527 6726 | 980 | 1006
3000 | 3538
2% 7975 7136 | 1020 | 1006
9.5 4284 83.1 862
1 4846 86.1 | 820 | 912 1700 | 2238
19.48
125 6 5336 88.5 982
9
16 | 16 | 12 | A52m) | 0.66/4 | 1420 | 6305 | P43 93 | 980 | 990 | 183 | 2000 | 2538
15
195| 18 8111 984 | 1040 | 1080 2500 | 3038
25 9416 2028 | 1023 | 1110|1100
3000 | 3538
24 10065 1042 | 1175 | 1100
9.5 4944 101.1 862
1 5441 | P43 1053 | 870 | 912 1800 | 2338
6 19.48
125 9 5906 107.1 982
20 12 | As@m) | 0.66/4 | 1420 183
16 | 15 6756 1116 | 1025 | 990 2000 | 2538
18
19.5 8307 | P43 1171 | 1135 | 1080
2028 2500 | 3038
20 8500 118 | 1260 | 1100

*ARABIRRERSE, AESIEESAT ILERARARE.
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MBIHEAMPIMERTREY

H-EASE
Hoisting height
V1-EFHEE
Hoisting speed
V2-NEBTIRE
Traveling speed of trolley
V3-KRFEEBITEE
Traveling speed of crane
L1-#2E=H AR R
Left limit of crane
L2- 2B ARIR
Right limit of crane
Cl1-EEEN A R/ MRR

Minimum limit of both ends

Q- EBEN AR &/ MRIIR

Minimum limit of top of crane

S-EENEE
Crane span

H1-EEH/NFE OB TRERAIBE RS
Distance between core of hook and its top

H2-E2EH/FEHE B Height of trolley
H3-EEEHURERE KR EHNIEERIEES
Distance between the bottom of crane and crane rail plane
HA-EEENEN R X EVERAIERS
Distance between buffer of crane and crane rail plane
H5-EEHTREE A FNEEAIES
Distance between the top of crane and crane rail plane
W-BENRIFANFER Z BRI IERS
Distance between two outmost wheels of crane
WI-EEH—ARIMENFRZENES
Distance between two outmost wheels of one corner of crane
W2-BENEEBNERZEHES
Distance between two wheels of trolley
B-EEW &I FERIEEE IR mE 2 BRI
Distance from the outmost wheel to ends of buffer
b-EEH & IRERIESE A FHIEZ BRI EERS
Distance from ends to rail of crane
G-EEHEEHEE Overall weight of crane
K- EH & AR E Maximum wheel pressure of crane
P-#2E Hl 2 AITNE Total power of crane
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FREEMmE MIEmMEAREK

PERI3EA GEZXEE| KARE HERS| PRIE
g:'lﬂ i H|(m)|[165] S | Hl | H2 | H3 | H4 | H5 | W |W1|W2| B | b | Vehicle Wheel pressure| Track [Total Wwer
- m - - T weight(t) | angle(kN) | Model (kw)
. AFERRFIRNIIETERMERHIZESEN, THERINAASFEM 2m)HBREEE, RAERHMNENAEE
s . V1 53 [ 105 -150 49 69
M. EARESETLURHEROER, — 11.88
= - s =0 . . m
2. RRFWATLUEINEEEY, WA LUEINESEFEENENIRE, —REFMIREAST, HATURERE PREX V2 in| 20 135 -100 3150 6.6 73
RE, RRBRANEENNSERRESAEMN. 10t | V3 32 165 0 1.5 85
3. RAWRT, BR, REHEAITSNSE, NREFNBEEGLETL, NTERS, BE EABEEEL o 560 | 195 50| 1 20011357 "
B, HEMESH, R, E8, RESHSLETH, IHRNSH, RE, REUSEMERAL 2m —— 1500 700 38kg/m
. . . e . . L2 960 | 22.5 250 153 95
4, RPFIHPEFRE, KOMFREMREE, TTRURER PRIE K MHEMAEZE, ——(mm) 4000 12.58
5. RASHRRTSENBANBHBEFRERALNL, MARERET UMD DRABER, i S| 25 = e o
Q2 >300| 28.5 500 19 105
Instructions for selecting type 350 | 1590|5000 325170
1. This series tables of product only list the general crane with basic specifications, including the standard span at working level A5 315 550 22.4 1.3
(FEM 2m) and indoor crane without auxiliary hook. Customers can make relevant requirements according to their demands.
2. This series can add to auxiliary hoisting mechanism, and also the speed doubler if run with light load. Ordinarily, the setting of the GEEFER KARE HUERS| PEIIX
main and auxiliary should be 4:1, which also be set in accordance with requirements of customers. It will increase the total weight Hi(m)| 13| S | Hl | H2 | H3 | H4 | H5 | W |W1 /W2 B | b | Vehicle Wheelpressure Track - Total Wwer
. . e weight(t) | angle(kN) Model (kW)
and wheel pressure if adding to auxiliary hook.
3. Dimensions, weight and wheel pressure in table will be reference for ordering of customers. If requirements of customers get Vi 3.9 1105 -150 7.4 110
changed, such as some changes occurred to working level, speed and lifting height, the relevant parameters, dimensions, weight m/
. . . . . v2| ' | 20 |13.5 -100 3150 8.9 113
and wheel pressure will also get changed. The actual parameters, quality and wheel pressure should subject to the requirements in min 350 | 1650 325(170 20.1
contract. 16t | V3 32 | 16.5 -0 11.1 119
4. Lifting speed, speed of crane and trolley traveling listed in table are standard values, which can be correspondingly regulated A5
according to demands of users. FZEM L1 650 | 19.5 1600| 750 150 4000 13.2 124 k)
. . . o . m — g/m
5. Technical parameters .and dlmensmns‘would be c'hanged as with improvement or upgrade of technology. Please contact with L2 1050| 22.5 150 16.6 133
technology department in our company if any questions. - (mm)
(@ >80 25.5 300 19.7 140
— 450 | 1750 370|220 21.5
Q2 >300| 28.5 400 5000 21.6 148
HAMBFAREH Technical Data of gourd double beam 315 500 246 154
GEZXEE| KARE HERS| PRIE GEZXEE| KARE HERS| PRIIE
H | (m)| 22 S H1 | H2 | H3 | H4 | H5 | W |W1|W2| B | b | Vehicle |Wheel pressure| Track [Total Wwer H| (m)| 13 S H1 | H2 | H3 | H4 | H5 | W |W1|(W2| B | b | Vehicle Wheel pressure| Track [Total Wwer
weight(t) | angle(kN Model (kW) weight(t) | angle(kN Model (kW)
V1 10.5 | 10.5 -150 4.7 43 V1 3.8 (105 -150 8 130
V2 nr:g 20 | 13.5 -150 3150 5.4 44 V2 n:n|{1 20 | 135 -50 9.5 134
— T — T — B — — 350 [1750|3150 ——{325(170 20.1
5t | V3 32 (165 -50 6.9 48 20t | V3 32 [16.5 80 11.4 138
A5 A5
FEM| L1 560 | 19.5 50 8.9 53 FEM| L1 900 | 19.5 180 13.3 143
2m —— 1500 | 700 250 | 1490 4000 260|135 38kg/m| 8.24 2m —— 1890| 750 38kg/m
L2 960 | 22.5 150 10.6 57 L2 1100 22.5 230 16.9 152
—(mm) — (mm) 4000
C1 >80 |25.5 250 12.1 61 al >80 25.5 230 20.1 160
— — 450 | 1850 370|220 21.5
C2 >300| 28.5 350 5000 14.1 66 Q2 >300| 28.5 480 24.6 171
5000
31.5 500 17.6 74 315 480 28.3 180

*AMARBIEEERSE, BRMEE SR LERARALR. *AEARRENGEESE, BEBEIEESRT LERRAL,
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FREEMmE MIEmMEAREK

GEXEE| KARE |HERES| PRINE
H | (m)| 13 S H1 | H2 | H3 | H4 | H5 | W |W1|W2| B | b | Vehicle Wheel pressure| Track Totale\?wer
weight(t) | angle(kN) Model (kW)
V1 3.9 | 10.5 -200 9.4 158
V2 rmim 20 | 13.5 -50 10 160
— 450 1850 370220 244
25t | V3 32 | 16.5 200 13.8 169
A5 4000
FEM| L1 950 | 19.5 350 16.1 175
2m —— 1900 | 750 38kg/m
L2 1150 22.5 500 19 183
—(mm) 26
C1 >80 25.5 600 22 190
— 500 | 1900 495|230
(@] >300| 28.5 600 26.5 201
500 28
31.5 600 32.2 215
GEEXEE KARE |HERS| PRINE
H|(m)| 13 S H1 | H2 | H3 | H4 | H5 | W |W1|W2| B | b | Vehicle Wheel pressure| Track Totalw)wer
weight(t) | angle(kN) Model (kW)
Vi 3.8 | 10.5 -200 10.4 201
v2| ™ o0 | 135 50 15 204
min
32t | V3 32 | 16.5 200 15.1 212
A5 4000
FEM| L1 950 | 19.5 350 17.4 219
2m —— 2100| 950 500 (2150 495230 Qu70 28.2
L2 1150 22.5 500 20.4 226
—(mm)
Ci1 >80 25.5 600 23.6 234
2 >300| 28.5 600 28.3 246
5000
31.5 600 34.5 261
GEZXEE| KARE HERS| PRIE
H|(m)|[145] S H1 | H2 | H3 | H4 | H5 | W |W1|W2| B | b | Vehicle |Wheel pressure| Track [Total Wwer
weight(t) | angle(kN) Model (kW)
V1 3.25|10.5 -150 13.6 254
v2| ™ 1 20 | 135 -100 15.6 260
|7 | min 39
40t | V3 32 | 16.5 250 19.6 269
A5
FEM| L1 950 | 19.5 450 21.6 273
2m — 2350| 950 500 (2150 (5100 495|230 Qu70
L2 1150 | 22.5 550 25.6 283
—(mm)
C1 >80 | 25.5 550 29.1 292
41
2 >300| 28.5 550 33.1 303
31.5 550 38.1 315

GEFXEE KARE HERE | PRINE
H|(m)|125| S H1 | H2 | H3 | H4 | H5 | W [W1|W2| B | b | Vehicle |Wheelpressure Track Totalw)wer
weight(t) | angle(kN) Model (kW)
V1 2.9 | 10.5 -200 14.6 311
v2| ™ 1 20 | 135 50 16.6 317 47
min
50t | V3 32 | 16.5 200 20.6 326
A5
FEM| L1 1000| 19.5 400 22.7 332
2m —— 2550|1000 500 |2250(5100 495230 Qu70
L2 1150 22.5 500 26.6 341
—(mm)
C1 >80 25.5 500 31.6 354 49
(@] >300| 28.5 500 34.6 361
31.5 500 40.1 375
GEFXEE| KARE |HNEES| PRIIE
H| (m)| 17 S H1 | H2 | H3 | H4 | H5 | W | W1 |[W2| B | b | Vehicle |Wheel pressure| Track Totale\?wer
weight(t) | angle(kN) Model (kW)
V1 33 | 13.5 300 23.2 205
V2 nTnlw 20 | 16.5 300 | 450 2330 26.4 209
63t 1 ——370{220
A5 | V3 32 | 19.5 550 30.8 215
FEM —
2m | L1 1000 | 22.5 (2750|1050 | 550 5800|2200 35.7 220 Qu80 53.4
L2 1150 25.5 550 40.7 227
——(mm) 500 |2380 —
C1 >80 28.5 550 495(230| 52.7 241
C2 >300| 31.5 550 63.2 255
GEXEE| KARE HERS| PRIE
H | (m)| 15 S H1 | H2 | H3 | H4 | H5 | W | W1 |W2| B | b | Vehicle Wheel pressure| Track Totalv\?wer
weight(t) | angle(kN) Model (kW)
Vi1 33 [ 135 300 18.5 255
V2 r?lﬁr 20 | 16.5 300 | 450 2330 34 264 73
80t -
A5 | V3 32 | 19.5 550 38 270
FEM —
2m | L1 1000 | 22.5 (2850|1150 | 550 5800|2200 480(230| 42.5 275 Qu80
L2 1150 | 25.5 550 50.5 285
——(mm) 500 |2380 — 77
C1 >80 28.5 550 60 297
(@] >300| 31.5 550 69 308

*ARBARBIEEERSE, BRMIRE SR LEARAR.

*ARHARBIENEERSE, BRMIEE ST LEARAR.
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ERRFRE

NAARQABEFHENEM~RAHANRERSR, AXRHFMELT '=6" K
%, FHHERRS=GRRIEIITE.

Quality problems of products sold by our company will be solved as per the “Three Guarantees” system
of our company by the “Three Guarantees” service team;

ERIARAXTFFREEBNESCRR. FRESOLEME, ZENRHARXAZEEIR
IR B

Related personnel will be sent to the site immediately after receiving quality complaints (by call, letter or
oral notice) from clients;

ERBRFSAREILNE. AR, AIRLEFAEXRERNSE, REBRREER, TR
Z s

Personnel involved in after-sales service shall be serious and considerate in handling the problem to make

clients care-free;

ERRBRIFEHFROREBEOFENRN, ERRFSARBXSTEE B RER
AREREARTE AR 3% B e 7= fE KER A )

In addition to solve quality problems, personnel involved in after-sales service shall train clients, answer
their technical inquiries and related questions free of charge.

MR ALAFRRERENm, —IRAHEAAARRE, WERR TSR
an [5 £ 16) /L (B8 tH B R HA O 7= e FR B ) AR A B 1B U 2%, EFR S TR X HeER
(B AL 25),

Related cost for products with quality problem will be shouldered by our company. Our company charges
for quality problems caused by clients (or problems after the warranty term), but the charge will not be
higher than the expense (or cost);

FEMIAAMELT, —ARPEENEE, R AE. ERELLEFEX
REERE, HRFEE, LL%PFTRFHHER B2ARKRC, ARHE.

Establish the client-orient concept to offer timely, serious, considerate and complete service, and value
the image of the all the time to serve the company and clients.




HENANMINE SERIES PRODLUCTS

&/ ety L] 295 o

EZNEE F

BaiAEE—f/ B EISE, B4/, B Electric hoist is small lifting equipment, featuring small

o e hte . volume, light dead weight, easy operatio d ient it
2, BEER, EASESEHS, BTIVGL, & ° Bl ey apereron ane corEEn e
is used for such places as industrial and mine establishments and

EED =377 warehouses and wharfs.

AEFERhEA MDZUEBEhEE
Metallurgical electric hoist MD electric hoist

CD,MD, L EBhERA BCDZURIZ FEENEATS
CD1MD1 electric hoist BCD explosion proof electric hoist

2

¢

. g ; : WR—RTVNE Gll=zhoyjesey=
g HES B TEPVC S TR e HEERE e
Low clearance electric hoist HFS-series reinforced PVC multipolar trolley line Double beam integrated trolley HEelectrichoist
64 FREHHmRE WMIEREARFK Quality Forges Brand  Integrity Builds Future 65
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RLiBME Safety slide wire

« REBHMHtE * Power supply with
R . safety slide wire
- BT, BESNFHANZRERIEREME . compactand compound

- SREES. ERD slide wire with anti-

- BER. REER. TAgH corrosion and enclosed
with insulated shell

- FERIRESEE: -30°CE|+60°C - High conductivity and

c SHBBITEES, WiRFEEMEA low pressure drop

+ With light self-weight, easy installation and maintenance-free

+ Used temperature range: -30°C-+60°C

« Current collector has high slipping speed ensuring continuous
power supply.

Rz S A%

EHERREEEENELE, FRAE, ET4HE, BIPERIPSS, MREE: <45°C, BE<9I0%,
EHRJEAH=HELZ&380V(+/-10%), 50Hz(+/-5%), FTEREHEHE. BFHESIFC, HFiRA. EERLE
HEELENSERFEE(EHNE). BARAMERD, HOERER.

FrAEERAESM=HAMEE, BIEEE, RECEPIRE,

EHENTRAE, ET4%E;

HRERAARAEBHEERERIP,

FE&%HE%S, BT,

NEBHEBRRAGRAEENERAMPVCRES, WEFRIAZI450/750V

INEBTEBRAGHRRLE. EFBNMALNEE, BHTER

KA, RAKELERYP, RERKRRE, EKEMRSG, SEREECHE NTFLRUESTUE.

Electric control cabinet and cable

Surface of electric cabinet is dealt with through antisepsis plastic spraying, reasonable layout, easy maintenance, with
protection level IP55, the temperature of working environment should be lower than 45°C and the humidity should be less
than 90%. The main power supply employs three-phase four-wire with 380V(+/-10%), 50Hz (+/-5%). All wires have
color, number or wire size marks, by which can be easy identified. The fixed cable
is arranged at groove or has protective cased pipe (galvanized steel pipe). The
plug uses standard code in order to avoid incorrect connection.

All connection employs overloaded air plugs and sockets, which can be
solid connected and have simple installation and assemble;

Layout in electric cabinet is reasonable in order to ensure easy reparation;

The plastic insulation protection is applied to the connection of plugs;

All cables have their own wire size in order that they can be recognized;

PVC flat cable specially used for crane is employed in power supply
system of trolley traveling, of which voltage-endurance gets to 450/750V.

The power supply system of trolley traveling consists of flat cable,

Quiality Forges Brand Integrity Builds Future
FREHR MR BMIERmARE

galvanized sliding rail and cable trolley, which has stable sliding;

As to circuits, wire frame and wire groove are used to protect them for the purpose to ensure safety of
circuits and prolong service life. Installation of wire groove is easy to repair and maintain, which contributes to
observe cable.

PriE &

F—#iEE S8 BEVETH, ENBAAETHREGEMBEELEE, BRIRRESE
HEERZESE, SILETEEMNEZN TEREMELINEEMBEN X EEESANELER
g, BRIRE

Anti-collision device

If several cranes travel on the same rail, the common resolutions refer to install contact anti-collision
device so as to avoid sharp impact due to incorrect operation. Non-contact infrared sensor anti-collision device
will be additionally installed to take double safety protection measure- sound and light alarm if running busily or
under an important working environment.

BHRIPRE

MFREEL, AHPEANZERE, GEANFLAEEERFIBZNEERRN, HERE
RIRETEE3%A (BFRASEFRBHMERELRBMES. Hz). SITRENEZm) REBID
ERENES, BIFELETRETEHNE BNLFRAREFENE HLHELRERES, F7
RFEREFRLREAREEEET.

Overload protection device

If work with over load, it has safety devices with protection function including auto-stop lifting-capacity
limiter and weight display. Within error limit of 3% of the set point (auto-recognize actual effects of moving-
load while lifting, braking and movement of items at overload and ordinary working condition), it auto-stops
moving to the unsafe location according to signals of power take sensor, meanwhile, allows to move to safety
position and sends sound and light warning signals, and the large weight display can be installed on the bridge
in accordance with demand.

B SRIA
ERBFX, ERMAAX G KE B kU IRANBERFSEEESE FTHE
KREF—MER,

Electric protection

s T p It has complete equipments including main isolation switch,
J’ : emergency disconnect switch, protection for short circuit, pressure
loss, zero position, excitation loss, over current and over speed, which

sufficiently implements conception of safety first.
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Safety monitoring power unit (optional)

#Compute the rest safety working circle of hoisting mechanism

@ Accumulated working time for lifting, overload and motor starting times
@ Over-heat protection of hoisting motor and alarm

@ Overload protection and alarm

REpIPT6E

O KRG LSMNRNIRGL, REL. AE

@ wireless anti-collision limiter: with infrared sensor limiter, it" s sensible and
reliable;

S HH LR BEHE IR F N

@ Braking security protection: electric brake and mechanical brake;

OXE, NEETIMEERTUARIZEERER T EORIEE T
7, HREMEPHE, RNEZEIFEZET, REXENSFHAEALES
R EIFAITERE.

@ The traveling mechanism of crane and trolley has polyurethane buffer which
relieves impact by absorbing motion energy and is easy to install and maintain,
meanwhile, under important working condition, the hydraulic buffer also be selected
to achieve the better performance;

Quiality Forges Brand Integrity Builds Future
ﬁiiﬁﬁtﬂﬂﬂﬂ lﬁ&1n—ﬁ——/\*;§

e EHLEHIE Control patterns of crane

Qiﬁl,?;cé € Ground control
Easy to operate and without assigning

RIFERE TRRETLERR professional driver
2 7‘11%'&% ®Double buttons

vr o Following-type or separate slide non-
SRRE R T IR R R B following hanging
FEIRZ % AIP65 Protection level IP65
E&B50H% Service life 500,000 times
@ Remote control
‘EE‘E It" s easy to operate, without assigning
IBESE, TERBEVENS, REESEHEAREX professional driver. The operator has more
. freedom on the ground.
. ERFD There is no any interaction between tens
PUEEE: fﬂ—ifﬁﬂz_ﬁ HHF thousands of group frequency.
FEiPE 4 AIP65 Double buttons or rocker lever
A - Protection level IP65
FEmS50H7 R Service life 500,000 times
L X% @ Aerial control
" . . ... Airwarehouse cab has a large view and
MECRIE, AME, WEEE, AEFBETER, toughened glass, which is easy to open for
FEANMEIRRFNER, REIFNEIE, FZREZ W wiping. It has Ergonomic chair and flexible
WE, linkage control console. The professional
driver should be assigned.

OFHERHR, WERIEEIR

EXFEMNENERIHREZANE, FRVELNFEY, RIEEENETRE,
EXFMNEZITHRRACES R XA IR ILER, EARSRAKXRER THIREIEILEE, B
IEEERE .

@ Anti-collision sweep-rail plate, end stop blocks;

Install sweep-rail plate before the wheels of crane and trolley in order to remove foreign bodies on the rail and
ensure the safety of traveling;

Install end stop blocks at the traveling limit of crane and trolley, which is considered as force stopping methods
if electric limit does not work in order that avoid derailing of crane.
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Quality Promises

ARl LEENARAGSAEMNN. NAEENMHISE. <. B, EARER, ARBIRFET
ISO9001: 2015FEBIERMAAIAIE. GJB 9001C-2017H IR EREBIRMAAIAIE. 1S010012-2003MWE EIRMA
RAAINE, STENRERIEGRR. 2E™SNERFIEMEHNENFE, BERTREREES .

A AR NRE A

— EBFRIRSHAEFIFENESER, RAEHERE = msuERRS.

—. WUTIFRERRNS, BiFAIRTI(F

=. PSR ERTATE, EENUIRFRE, MEITTRIZLRE, RIERTZRENEIS,

O, &, ™MEE. TMERTEEMm.

. REFRRNESETFTE, 5T, MRIREREN, MERFTERER,

7 IR EE. B4 TZWTmBREHTRERIR, KRIMEAAILZANE, FFRERR, Tatdr
mm AR

. BURENF SR, HENTRESRE, £FF1ER, REBEEK, NEEAKIL.

J\C BT FEmiEht, EEfTTe, SN, FETE, AR

Henan Province Mine Crane Co., Ltd. has grade a qualification for manufacturing, installation, repair and transformation of
bridge and gantry cranes. The company has successfully passed is09001:2015 quality management system certification, GJB 9001c-
2017 weapon and equipment quality management system certification, ISO10012-2003 measurement management system AAA
certification, perfect quality assurance system, comprehensive and strict management system and advanced testing methods to
ensure high-quality production of products.

We make the following quality commitments to our customers:

1. All products or services have production licenses or qualifications. We will never provide fake products or illegal services.

2. Establish the concept that the next process is the customer and do a good job.

3. Memorize the operation requirements and standards, master the post operation skills, strictly implement the product
process discipline, and ensure the manufacturing according to the process operation procedures.

4. Do not manufacture, transfer or use unqualified products.

5. Ensure that the product inspection instruments are complete and intact, and send them for inspection in strict
accordance with the requirements, and do not use unqualified measuring tools.

6. The quality of products shall be inspected and accepted in strict accordance with the contract, drawings and processes.
Problems found shall be handled immediately and quality records shall be made. Unqualified products are not allowed to leave the
factory.

7. Establish a complete product file to ensure that there is a contract for ordering, a record for production, an account for
inspection, and a certificate of conformity for warehousing.

8. The ex factory products are free of collision, complete in accessories, intact in appearance, complete in formalities and
satisfactory to the users.
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INSPECTION STANDARD
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After-sales Service Promises
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1. For the quality problems of various products produced and sold by the company, the company implements "Three
Guarantees" service according to the regulations, and the after-sales service three guarantees team is responsible for this work.

2. After receiving the user's information about product quality (telephone call, letter or oral notice), immediately send
relevant personnel to the site to deal with and solve the problem.

3. The after-sales service personnel should carefully, thoughtfully and thoroughly deal with the quality problems, so as to
ensure that the users can use them in time and have no worries.

4. While solving the quality problems of the sold products in a timely manner, the after-sales service personnel are obliged
to provide free technical consultation and training to the users and answer questions related to other products.

5. The company shall bear all expenses for products with quality problems. For product quality problems (or product
quality problems beyond the warranty period) caused by the user, the company will charge at its discretion, but not higher than the
total expenditure (or cost).

6. Firmly establish the idea that the user is God and everything is for the user, deal with relevant quality problems in a
timely, serious and complete manner, pay attention to reputation, maintain the image of mineral products everywhere, and ensure
that the company is assured and the users are satisfied.
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SERVING MORE THAN 7000 MEDIUM AND HIGH-END CUSTOMERS WORLDWIDE
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In 2022, the production and sales of various single
beam and double beam hoisting equipment will be
nearly 100000 sets. The company has 428 sales and
service agencies all over the country, serving more than
7000 medium - and high-end customers. It has been

exported to more than 80 countries and regions such as

i £ I 7%

SALES NETWORK

Kenya, Australia, Vietnam, India, Thailand, Pakistan and

Southeast Asia, and has entered the international market
of the "the Belt and Road". The products are widely used
in machinery, metallurgy, mine, electric power, railway,

aerospace, port, petroleum, chemical and other fields.

Quality Forges Brand Integrity Builds Future

71




HENANMINE

£% ) [espil U

BEITW

METALLURGICAL INDUSTRY
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HIGH-END
CUSTOMIZED PRODUCTS
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The developed intelligent storage crane, precision
positioning crane, automatic container gantry crane,
nuclear grade special crane, clean explosion-proof
automatic crane, multi fulcrum flexible crane, simulated
maritime rescue crane and other high-end products serve
large enterprises such as Baosteel, China Railway, MCC,
CNNC, AVIC and so on.
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The intelligent storage crane manufactured for liantongtianxia Industrial Park adopts the functions of automatic lifting appliance grasping

and stacking, automatic positioning, electrical anti swing, remote debugging, intelligent management and so on.
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Unmanned grab
crane helps Baowu
Shaogang "intelligent
manufacturing”
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Taicang port rail type
automatic container
gantry crane
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Shandong Iron and Steel
Group Rizhao Co., Ltd.
Intelligent Steel Plate
Stacker
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WATER CONSERVANCY AND ELECTRIC POWER
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MACHINERY MANUFACTURING

BMNTRNHERARRAE
=E-EIRBAERAA
HERERRPERLA
BPALYCHAFIRA R #B N B #4148 55 H1 B
RAERAR
REMMETEHABGRAF
KR NARRNARLE
ARERAREARRAE
MFMaRNERNR
RMRBRH AR

e sk EHEMRERA R
FEEINRBRHERAR

I RBEMEERRAE
EMALWETIRBERAR
PERMNERHAFRAR

—RAR EREFM

78  REBHME BIEREAREK

IHRERENRNARAF
THREERMBERNH
KRERR SR EERNERAF
HRABERENERRAA
RPEXEEHE BB AERDF
MRS EEEEHERRAR
BERRNBERNERNH
REHENHARAF

EHET (A8) HENHERLF
HWABABEARERAF

HiEmR KEAERNA
EEHERNERLF
FELRET TR ERSEELF
TAERAKINHARAF
BREEIEEHIERRAA

FIEEIHMBRHAERLR
WREESZWERAF
WHRARRFHERRAF
bbEEiksr (fm) MWMAERAR
IBRETEFARNARLE
IREEEHNERRLA
PR EXSESEMHARAF
TT RN & HIERR A
KR E G WA ARAF
BEKENHERLE

Hith KR OIRT HURE IR A F)
RRPEEARIARTELR
IHTEHURRID AR
PRt EER)ELARAH
WFRERR R EREZFRAF

PEET

BEIRIL L

BRRP

ENERGY AND CHEMICAL INDUSTRY
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NEW ENERGY AND NEW MATERIALS
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