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Design of Anti-releasing Parallel Serration Type Wheel
Bolt for Large Trucks
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Abstract : To develop an anti-releasing wheel bolt for large trucks, the parallel serration (PS) type wheel
bolt is introduced as an alternative for conventional saw blade (SB) type one. The forming load was
analysed using FEM solver program according to the radius of curvature at the corner of serration top.
The serration die for a PS type bolt which was designed with the possibly largest curvature radius (R)
showed the lowest forming load at the top area of serration corner and PS type bolt die with R = 0.4
mm showed 1.6 times longer life cycle compared with SB type die. The PS type bolt revealed also
higher clamping force and axial force compared with the SB type bolt.
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Fig. 1 Comparison of microstructure of two types
of wheel bolts of (a) saw blade(SB) and (b)
parallel serration(PS) type

Table 1 Mechanical properties of used materials

for wheel bolt and serration dies

Hardness Tensile Yield
Term Material (HRC) Strength | Strength
(Mpa) | (Mpa)
SCM435
1,100 0
Wheel bolt (10.9T) 35 s 99
die SKD-11 56 2,365 2,150
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Fig. 2 Torque test device

Table 2 Specification of torque test device

Model No. KDMT-335B
Shaft Horse Power 20~50tf
Specimen Bolt MS5~M36

Torque 100 ~400kgf-m
Angle 3600
Max. Test Speed 100 rpm
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Fig. 3 Detailed drawing of the Curvature radius on
the PS dies
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Fig. 4 The result of FE Analysis on the parallel
serration type dies according to the curvature
radius(R) (a) R=0.2 mm, (b) R=0.3 mm, (c)
R=0.4 mm and (d) R=0.5 mm
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Fig. 6 Comparison of deformation load with two

serration types by FE analysis
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Fig. 7 Figures of (a) Saw blade type dies and (b)

Parallel serration type dies
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Table 3 Comparison of torque(Tf), axial force(Ff)
and total number of products(Tn) between

two types of serration dies

Type of serration dies
Term
Saw blade(SB) Parallel(PS)
Tf (N-m) 525.72 621.21
Ff (kN) 208.6 232.5
Tn 190,000 320,000
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