Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.6.584
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 6 pp. 584-591, 2020

OFH-E-&A ¥ o &3t 556 mm £F A= 24

MERAT, N34 O|SF, Y, LSS
IWIEEYY

Reliability Analysis Using Field-Data of 5.56 mm Rifle
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Abstract Reliability is an important factor in weapons systems. Low reliability causes the weapons system
to fail to function properly, which directly leads to the weakening of combat capability. This paper
classifies the structure of the 5.56 mm rifle, which is currently used by the Korean army, into a total
of seven assemblies and describes the eight functions necessary for the rifle to operate normally. In
addition, the concept of reliability was defined as the MRBF, and the Poisson process model and TTT
plot were explained as a reliability analysis theory for the repair function system. Next, the field-data
obtained by defining failure as the replacement of parts other than periodic exchange of parts were
refined, and the reliability was analyzed by entering the refined field operation specifications into the
Minitab program. As a result, the reliability of the rifle was determined to be 251.73. The assembly parts
that required improvement was identified as the barrel, lower body, and butt stock assembly, and 10
detailed parts needed to be improved. Finally, the limits of the reliability analysis using the field-data

currently available for small caliber firearms were considered.
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Table 2. Reliability Analysis Result of Group

Group Name Number of Failure MRBEF

(rounds)

Barrel Group 78,423 928.587

Upper Receiver 37,501 1,941.99
Group

Bolt Carrier Group 37,400 1,947.02

Gas Piston Group 3,630 20,061.3

Recoil Spring 18.233 3.994.0
Group

Lower Receiver 61.129 1.191.29
Group

Butt Stock Group 52,973 1,374.71

5.56mm Rifle 289,289 251.73
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Table 3. Top 10 Faulty part

Number of MRBF
Part Name Failure (rounds) Group
Handle /'\ssy 19.126 3.807 Upper Receiver
Chargin Group
. Lower Receiver
Trigger 16,393 4,442 Group
Screw, Externally
Relieved Body 15883 4585 Barrel Group
Plug, Gas Cylinder 15,057 4,836
Sear 13,588 5359 Lower Receiver
Group
Washer, Lock 12,011 6,063 Butt Stock
Hinge, Butt Stock 11,692 6,228 Group
Swivel, Sling, 10,877 0,695 Barrel Group
Smallarms
Screw, Butt Stock | 10,034 7,257 Butt Stock
Group
Pin, Firing Pin Reta 9,434 7,719 Bolt Carrier
Group
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