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Abstract : Widespread adoption of low-floor buses has enhanced accessibility for transportation-vulnerable groups. Within
this context, designing low-floor seating buses for extended operation requires structural evaluation of major suspension
components at the design stage. This study aims to investigate the structural strength characteristics of suspension
components applied to a standardized low-floor seating bus platform. Major suspension components, including a suspension
bracket, leaf spring, and coil spring, were evaluated using finite element analysis (FEA) in CATIA for geometric modeling
and ABAQUS for structural analysis under static load conditions of 1 ton and 2 tons. Under the respective load conditions,
the suspension bracket demonstrated maximum stresses of 147.4 kPa and 213.7 kPa. Maximum stresses of 180 MPa and 364
MPa were observed in the leaf spring, with corresponding displacements of 0.67 mm and 1.37 mm. Coil spring analysis
considered four geometric configurations (Type 01-04), with Type 03 showing the highest maximum stress of 1743 MPa,
while Type 04 exhibited a relatively more uniform stress distribution with higher reaction force characteristics. These
findings indicate that the geometric parameters of suspension components significantly influence stress distribution and
structural response. Accordingly, this study provides basic data for the structural design and evaluation of suspension systems
for low-floor seating buses.

Key words : Suspension bracket(A] =314 B.2}7]), Leaf spring(F~2~%), Coil spring(Z Y 3= ), Stress(-5-2),
Reaction force(¥F2]), Displacement( ¥ & &)
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Fig. 1 Suspension bracket 3d model
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Fig. 2 Leaf spring 3d model

24 Y ATY BN

Y 22 YL by g 9, P4l w471
2] B (Type 01~04)0.= A3 2} 3ol o
3] T =79 352 A48k, H 29 2 el
2o & B #2159t o] & T A A WMo
QYL E FXH o= vl - B

Type 01

Fig. 4 Coil spring 3d model
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Fig. 7 Reaction force of case 1 : 20 N (time-dependent linear
increase of reaction force under a 20 N load)
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Fig. 8 Reaction force of case 2 : 29N (time-dependent nonlinear
increase of reaction force under a 29 N load)

Table 1 Material properties

Density 7.85 glem?
Young’s modulus 210 GPa
Poisson ratio 0.29

Table 2 Finite element model information

Number of nodes 975
Number of elements 901
Average element length 10 mm
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5. Mises
SNEG, (fraction = -1.0)
(Avg: 75%)

+1.323%9e-04

Fig. 9 Reaction force of case 1 : 20N (time-dependent linear
increase of reaction force under a 20 N load)

U, Magnitude
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+3.310e-04
+2.758e-04
+2.207e2-04
+1.655e-04
+1.103e-04
+5.517e-05
+0,000e+00

Fig. 10 Reaction force ofcase 2 : 29N (increased displacement
with maximum deformation occurring in the lower
region under a 29 N load)

S, Mises
SMEG, (fraction = -1,0)
(Avg: 75%)

Fig. 11 Reaction force of case 1 : 20N (time-dependent linear
increase of reaction force under a 20 N load)

U, Magnitude

+9.59%e-04
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+7.9992-04
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Fig. 12 Reaction force ofcase 2 : 29N (increased displacement
with maximum deformation occurring in the lower
region under a 29 N load)
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Fig. 13 Meshed model
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Fig. 14 Boundary conditions
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Fig. 15 Stress of case |
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5, Mises
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Fig. 16 Stress of case 2
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Fig. 17 Displacement ofcase 1

U, Magnitude
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Fig. 18 Displacement ofcase 2
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Fig. 20 Coil spring configurations type 03-04

Table 3 Coil spring configurations (Size)

Type Type 01 Type 02
Diameter 150 mm 160 mm
Wire diameter 15 mm 15 mm
Number of coils 7 mm 7 mm
Total height 400 mm 400 mm
Table 4 Coil spring configurations (Size)
Type Type 03 Type 04
Diameter 150 mm 160 mm
Wire diameter 18 mm 18 mm
Number of coils 6 mm 6mm
Total height 400 mm 400 mm
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Fig. 22 Initial state of type 01

5, Mises
(Avg: 75%)
+1.440e+03
+1.371e+03
Applied Displacement Ii_ ggg:ﬁg
in the Downward Direction 1. 163e403
+1.093a+03
+1.024e+03
+9.542e+02
+8.848e2+02
+8.153e+02
+7.458e+02
+6.7642+02
+6.06%9e+02
+5.375e+02
+4.680a+02
+3.985e+02
+3.291a+02
+2.596e+02
+1.901e+02
+1.207e+02
+5.122e+01

Fig. 23 Stress analysis of coil spring type 01

All 6 DOFs
Constrained

U, Magnitude
+2.001e+02
+1.901e+02

Fig. 21 Boundary conditions +1.801e+02

Table 5 Material properties +1.200e+02
+1.100e+02
+1.000e+02

Material SAE9254 Bt
- +7.002e+01
Density 7.85 glem? +6.002e+01
e
. e
Young’s modulus 200 GPa +2.001=+01
+2.001e+01
Poisson ratio 0.29 on0etns

Fig. 24 Displacement analysis of coil spring type 01
Table 6 Reference mechanical properties of SAE9254- ¥ 4 TORRe

equivalent spring steel'”
Equivalent grade JIS SUP12 / DIN EN 54SiCr6
0.2 % proof stress (Rp0.2) = 1300 MPa
Tensile strength (Rm) 1450-2050 MPa
Table 7 Finite element model
Number of nodes 6,456
Number of elements 17,071
Average element length 6 mm

Fig. 25 Initial state of type 02
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U, Magnitude
+2.001e+02
+1.901e+02
+1.801e+02
+1.701e+02
+1.601e+02
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Fig. 28 Initial state of type 03
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5, Mises U, Magnitude
(Avg: 759%) +2.331I+32
+1.194e+03 +1.901e+02
11362102 +1.801e+02
+1.078e+03 +1.701e+02
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+3.347e+02 18.004e+01
4.366e+02
*"4 FooetOz 47.00424+01
diRoe o +6.003=+01
ASdawane +5.0032+01
+2.64Z2a+02 +4.002e+01
+2.061e+02 +3.002=+01
i 4800405 +2.001e+01
+8.993e+01 +1.001e+01
+3.183e+01 +0.000e+00
Fig. 26 Stress analysis of coil spring type 02 Fig. 30 Displacement analysis ofcoil spring type 03

Fig. 31 Initial state of type 04

Fig. 27 Displacement analysis of coil spring type 02

S, Mises
(Avg: 759%)
+1,424e+03
+1.355e+03
+1.286e+03
+1.218e+03
+1.14%e+4+03
+1.080e+03
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420e+02
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04Z2e+0D2
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598e+02
+3.20%e+02
+3.220e+02
+2,531e+02
+1.842e+02
+1.154e+02
+4.647e+01

LhbEid 6

Fig. 32 Stress analysis of coil spring type 04

S, Mises U, Magnitude
e T2 et
+1.742e403 . =
Tiés5e103 +1.201e+02
+1.575e+03 +1.701e+02
+1.4902+03 +1.601e+02
itgggcigg +1.501e+02

. {
112578103 1301e103
+1.153e+03
Fiasoetis +1.201e+02
Jeidsdaus +1.101e+02
+9.002=402 +1.000e+02
+2,159+02 +2.004e+01
+7.31éa402 +8.004e+01
+6.473e+02 +7.002e+01
+5.630e+02 +6.003e+01
+g ;i:eigg +5.002e+01
-+ 1=
+3.101e402 13001401
b b +2,001e+01
+1.415e+02 +1.000.+Ui
ROt +0.000e+00
Fig. 29 Stress analysis of coil spring type 03 Fig. 33 Displacement analysis of coil spring type 04
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Fig. 34 Reaction force of type 01 (reaction force increases
linearly with time)
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Fig. 35 Reaction force of type 02 (reaction force increases
linearly with time)
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Fig. 36 Reaction force of type 03 (reaction force increases
linearly with time)
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Fig. 37 Reaction force of type 04 (reaction force increases
linearly with time)

Table 8 Reaction force

2;";‘; Tpe0l | Type02 | Type03 | Typeos
0.0 ON ON ON ON

0.1 533N 439N 980N 1,189N
03 | 1.066N 879N 1,960N 2,378N
04 | 1,59N 1,319N 2,04IN 3,567N
05 | 213N 1,759N 3,92IN 4,757N
06 | 2.665N 2,199N 4,90IN 5,946N
07 | 3198 2,639N 5,882N 7,135N
08 | 37N 3,079N 6,862N 8,325N
09 | 4264 3,519N 7,843N 9,514N
Lo | 477N 3,950N 883N | 10703N
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