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Introduction:

Mainly aiming at the dangerous manufacturing process of artillery
shells, aircraft bombs, rockets, missiles and other ammunition,
a series of key technologies including the dangerous operation
simulation, dangerous state prediction and interlock and explosion-
proof design, have been overcome in the project.A trinity
technology system of ammunition safety production, including
security technology, safety prediction control and high reliable
explosion-proof equipment, has been formed. Three categories
and eighteen kinds of safe production intelligent process
equipment and prediction control system are developed, and
complete sets of intelligence production line are integrated. The
achievements of the project have been promoted and applied
in twelve leading enterprises such as China Weapons Industry
Group. The safe and intelligent production of conventional artillery,
guided cartridge and missile warhead has been realized, which
has dramatically improved the key production indexes of the
industry. The unmanned production in the hazardous process
has been achieved. Operators in harsh production environment
are reduced by more than 75%, and the consistency of product
performance is more than 99%. The first “intelligent production line
of terminal guided shells” has been developed in China, which has
become the demonstration project and the only communication
and learning paradigm for the annual security and industry
upgrading of China Weapons Industry Group in 2016-2017.
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No. 4 Academe, China Aerospace Science & Industry Corporation
signed a strategic cooperation agreement in intelligent manufacturing
of dangerous goods with Shenyang Institute of Automation
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Vice general manager of China North Industries Group Corporation Qianyi
Luo led to visit“The intelligent assembly line of M product”
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Technology Development and Application of Intelligent Process Equipment

and Predictive Control System for Ammunition Safety Production
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Shenyang Institute of Automation, Chinese Academy of Sciences
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Shenyang Institute of Automation, Chinese Academy of* Sciences

A{EE(i/ Cooperation units
Pt T ERBIR AR
Northwest Industrial Group CO., LTD
LIRS T EF AR E)
Shandong Special Industry Group CO.,, LTD
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Liaoshen Industrial Group CO., LTD
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Award at the China Automation
Industry Annual Conference

Economic and Social Benefits:

T T EINS AR B, FaiAsimpomzg2.4 4 The project formed a revolutionary system for ammunition safe production,
FryptEt, ZEE NSRS QIR A, i AR T which is first applied in China and breaks the blockade of foreign technology.
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Replacing human in ammunition production by intelligent process equipment

‘ and production line changes the traditional artificial safety control to
FRE A P A I NIRRT Bzl automation control. The technology increased ammunition productivity

7 BRI SR BRI A A28 by lifting safety restrictions such as maximum endangered operators and
FEEERTIEIY), AR T B ER Sk effectively enhanced the basic level of national defense manufacturing and

fREERET T, T 12 BAERNASRREY, I

security capabilities. The twelve sets of production lines promoted have

achieved excellent application results and have increased output value of
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Assembly and inspection line of M product of Liaoshen Industrial Group

Product assembly line of Northwest Industrial Group
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Shenyang Institute of Automation, Chinese Academy of
Sciences

Project Leader, expert of State Administration of
Science, Technology and Industry for National Defence
in propellant and explosive intelligent manufacturing
field. Dr. Xu carried out systematic research on top
level planning, equipment development and project
implementation in ammunition safety production, and
established general technical framework and system.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He established dangerous condition prediction
model, and developed predictive control system
and completed overall design and commissioning of
ammunition assembly line control system.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He developed intelligent control system for warhead
assembly line and parametric control algorithm deep
integrated with process, achieving flexible adaptive
production of different products.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He participated in various typical ammunition
assembly lines overall planning, and developed
intrinsically reliable interlocking mechanism and
general security device for ammunition industry
equipment.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He built simulation model of explosion sensitivity based
on process parameters, and designed digital simulation
platform for typical process, and predictability improved
ammunition manufacturing process.

TZOI7EF[£IH~%F%F[~&%1£&HH@
FEaaah

Zhao Xuelong
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Northwest Industrial Group CO. LTD

He conducted systematic safety verification of actual
use of first set of ammunition assembly line, and puts
forward several safety rules of ammunition general
assembly line.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He designed several safety and intelligent assembly
process equipment, including powder pressing
device, tightening machine, flexible Inkjet printer and
transfer robot.
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Liaoshen Industrial Group CO. LTD

Combining traditional manual operation safety
requirements with automated assembly production,
she proposed safety specifications of the robot
assembly production process.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He studies intelligent detection technology including
ammunition weighing and feeding, geometric
characteristic parameters and electrical performance
parameter, and developed corresponding intelligent
detection process equipment.
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Shenyang Institute of Automation, Chinese Academy
of Sciences

He complete on-site commissioning and trial
production work of several ammunition assembly
lines, and successfully delivered production lines.
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