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Abstract

Bolted connection is widely used in mechanical engineering because of its simple structure and
convenient disassembly. However, bolted connection has some obvious disadvantages, such as
high scatter of assembly preload, self loosening and poor fatigue resistance reliability, etc., which
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usually lead to failure. Lockbolt technology, which originated in 1940s, is mainly used in aero-
space industry due to its significant advantages of high preload, anti-loose and high fatigue resis-
tance reliability. With the continuous development of lockbolt technology, some researches sug-
gest that it can be used as a substitute for traditional bolts to meet the needs of steel structures,
rail vehicles and agricultural machinery. Therefore, based on the research progress of lockbolt
technology at home and abroad in recent years, this paper analyzes the connection reliability and
estimate methods, and verifies the feasibility of the estimate methods by tests. It also introduces
the installation process, preload and load bearing behavior of lockbolt connection in the paper.
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Figure 1. Patent specification of huckbolt [1]
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Figure 2. Common lockbolt types
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Figure 3. Application fields of lockbolts. (a) Truck; (b) Rail vehicle; (c) Ship lift; (d) Solar power plant
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Figure 4. Pull off lockbolt (left) and short tail lockbolt (right). O Collar, @ Pintail, 3 Locking groove,
@ Shank, ® Head, ® Breaking groove
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Figure 5. Assembly process for a short tail lockbolt system [10]
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Figure 6. Preload-time curve for lockbolts. (a) [1] [13]; (b) [9]
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DOI: 10.12677/met.2023.121003 23 BB TR SR


https://doi.org/10.12677/met.2023.121003

£t
a4
=i
48

FALE TR SR AT, IR S BR AL B, BB EAZ . Junker TR T —
PRSI £, AT CLIE R SR A E B IR (R ) AL A R AT L B RA 4T [14]. IUE—SE PRI IRECT I
PR TR, W& 7 Pros i id Seim € (A BV 0 M ERT IR BRI 6 &, % BB TR
FAET, ARRE BRI AR B E B R AN AAEh T . I 7 e Frar R, ST AT
FARONE, "ER—RMBI R R B AF[1] [9], TERx HEBAT AN, ORINER R AT AT PSR4 1A,

WS T ERETE.
# 1.0 T T T T T T T T
xf
™
% 038 |
71
— R R R
0.6 - — BT B R B R R T 7
— hifER
P
0.4 (N, =2 |
;;\_’Q_:} B &
\\\ LSS - ~
0.2 . a
Fif M8 B
JeE K 25mm 4
R +0.3mm L
3% 40Hz
1 | 1 | 1 - 1 L
0 200 400 600 800 1000 1200 1400 1600 1800 2000

AR KA

Figure 7. Comparison of the securing effect of different fasteners [9]
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Figure 8. Categories for connections with lockbolts [5]
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Figure 9. Failure mode of lockbolt connection. (a) Shear connection; (b) Tensile connection
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Table 1. Results of tensile fatigue test in [17]
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Figure 10. Notch factor curves for bolt and lockbolt connections
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Figure 11. Division of an lockbolt system into individual cylindrical bodies and defor-
mation areas outside the clamping length
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Table 2. Calculation parameters of M22 lockbolt
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Table 3. Calculation results of M22 lockbolt
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