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The Review on Rifle Industrial Design Research

ZHANG Fan, ZHU Te, DUO Ying-xian
(Beijing Institute of Technology, Beijing 100081, China)

ABSTRACT: Explore the influencing factors, design methods and evaluation methods of industrial design in the rifle
system, and assist firearm designers to deal with the game relationship between the damage power, applicability, reliabil-
ity and human ability of the rifle system through industrial design methods. Based on the historical basis of the develop-
ment and evolution of the rifle “bullet-gun-person” system, the relationship between the “bullet-gun-person” dynamics
system of the rifle and the “person-machine-ring” industrial design system was summarized and proposed. Combining
domestic and foreign weapon system combat effectiveness evaluation methods, summarizing the impact of industrial de-
sign on rifle combat effectiveness in five levels: strategic level, theater level, combat level, system level, and perform-
ance level; discussed industrial design in modern rifle design methods, summarized and put forward the design optimiza-
tion method of rifle system combat efficiency from four aspects: firearm structure, parts material, processing technology,
ergonomics. Under the background of modernization, informatization, and systematic warfare, the game relationship be-
tween the rifle system and human capabilities will continue to exist, and the contradiction will become more intense. It is
necessary for designers to use the concepts and methods of industrial design to carry out the rifle system. The overall op-
timization, while compromising the ability of people, satisfies the war’s demand for the damage power, reliability, and
applicability of therifle system.

KEY WORDS: rifle design; industrial design; weapon system combat effectiveness; evaluation method; ergonomics; de-
sign method
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Fig.2 Full power bullet (7.92 mmx57.00 mm) and
intermediate cartidge (7.92 mmx33.00 mm)
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U.S. Army ACR Program
Rifle Cartridges
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Fig.7 New structured cartridges tested in U.SACR Program
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K8 LB A TS LI 7R 5 ) T 42
Fig.8 Supportlessrifle structure is conducive to
center of gravity control

K19 SCAR LACHIMEFC AT M4h . Y& . T IEAR
Fig.9 SCARrifle stock can stretch out and draw back,
fold, and adjust the cheek pad
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Fig.10 Type 95 gun family
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Fig.11 SCAR modular rifle
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