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Abstract: Fastener screw holt fracture affects the operation
safety of subway lines. Field experiments were carried out to
investigate the relationship between the torque and axial force
of screw. Based on the measured data and a consideration of
the irregular spatial shape of spring washer, non-uniformity of
the contact stress, and nonlinear contact between different
parts, fine finite element model of fastener screw was
established. The mechanical characteristics of each component
of the screw with single and double spring washers were
analyzed respectively. The results show that in comparison
with the single washer, the axial force of screw with double
washers increases less under train load and the possibility of
damage decreases because of the shear deformation in the
compression state. The special shape of spring washer causes
stress concentration in the joint of nut and washer and a
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partial load on nut, which is a major reason for the crack. The

analysis results agree well with the actual situation.
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Fig.1 Force diagram of iron tie plate and bolt
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Fig.2 Schematic diagram of screw

mounting strain gauge
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Fig.3 Field static test
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Tab.1 Percentage of torque in different regions

PR AE/ L/ % SN/ %
(N-m) Sl ] P S
<200 17 26 28 26
200~250 44 37 44 41
=250 39 37 28 33
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Fig.5 Field dynamic test
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Tab.2 Statistics of vertical displacement of iron plate

m A AL/ mm P/ mm
SEHME 0.13 0. 29
BRE 0. 20 0. 34
B/ ME 0. 09 0.15
A 0.02 0. 06
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Fig.6 The contact relation of the bolt
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Fig.7 The friction characteristics
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Tab.3 Materials parameters

H R PR R/ Mpa HRE BE/(gem™®
e 2. 10X 10° 0.3 7 850
WS 2. 06X 10° 0.3 7 800
R 1.73X10% 0.3 7 800
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Fig.8 Deformation of the single washer
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Fig.9 Deformation of the double washer
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Fig.10 The relationship of axial force and bolt fastening

quantity when installing single washer
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Fig.11 The relationship of axial force and bolt fastening

quantity when installing double washers
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Fig.12 The relationship of axial force and

equivalent bolt fastening quantity
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Fig.13 Stress nephogram of the screw
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