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Exploring the Shock Absorption of Truncated Conical Spiral Compression

Spring on Locomotive Vehicle
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Abstract : The optimal design for the spring's parameters improves dynamic and static characteristics of truncated
conical spiral compression spring. Owing to the non-linear vertical stiffness of the spring, improves the vehicle's dynamic
performances under two loads of the light and the heavy, optimizes spring horizontal properties, and significantly reduces
the locomotive vehicle displacement in the horizontal load. The strength and radial stability meet the design requirements.
Loading application results show that truncated conical spiral compression springs can be used in railway locomotive vehicle.

Keywords : locomotive vehicle; shock absorption device; truncated conical spiral compression spring
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Table 1 Chemical compositions of the material
2 1 %
i = .
C Si Mn P S Cr Mo v Cu Sn
52CrMoV4 0.48~0.56 <0.40 0.70~1.10 =<0.015 =<0.015 0.90~1.20 0.15~0.30 0.10~0.20 =< 0.20 =< 0.020
x2 WRIYLMERE
Table 2 Mechanical properties of the material
Ji 5 #AL T L J3 % 1 B

50CtMoV4 860+10 CHHIE . 45010 Cllk  JHEARIRE = 1300 MPa DLHISRIE = 1450~1 700 MPa Wil AR = 79, 20 CHlopTiTh= 107
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Table 3 Design parameters of the spring

WEEROHRE B SRR, el ARy B RER d/mm D/mm TEARSE H /mm  LAEET P /N
JRE val 7.7 6.2 48 238 489 55533
s R, / R, /
@R ey val 7.9 6.4 48 L /i 478 55533

105 121.5
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Table 4 Performance indicators of the spring

PEBTPRE Bil kg SERIBR P /mm S TAESE H /mm
Dt 15 1 82.1 89.1
UEiiRrany 80.1 79.7
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Fig. 1

conical spiral compression spring
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Fig. 2 The movement of truncated conical

spiralcompression spring

FERXFEOLT , HY R B A f I ik (o
b) ZOoM) BN, BT LAY B /2 7E
R —u NI E . S A w2z B (B2 He))
R ATHRIE . L, XA RGEEE TR S E
19 b)) 16 =0 BITEE—FE, T RIS AR ) He
FEAETR VA 2 2 PR M IMZE R T o

T A AN R AT AR O T H BT SR A AS PR
AT B 24 5 B e 408 50 3 2 A SR B 2R

-1

DO E

A BB R A S g R dE Y e 4 A R T )
o N E T Z AR S g REL S g 222,
B H=H'-d.

3 HEETEE &

MR S 00 BE BORE [ BSE M 1, H AR i I
R AT 5 M AVFRIER KB T 125
SRR AR R g UL, T 2 SR v A8 T 1 i 2]
(AR AR SR e il A RO i B g A )N
W[ s, %10, VR . 7 AR AR R A1 0
T, ﬁﬁWF*%E%W@3 4o

~

(T Y S S

3 EERESLE (BERERE)

Fig. 3 Lateral stiffness curve

( truncated conical spring )

4 EEREHLE (EERERK)

Fig. 4 Lateral stiffness curve
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Fig. 5 Simplified model of the train
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The vibration contrast table of cylindrical springs and fruncatrd concial springs

(AR KT )

itk STTHEE ey T 16 4% 3 5§07 2 5 K 18 160 4% 3h 2 BT £ 5 K
/ Ckm*h™") JGEREE ) (mes™?) HE/ (mes™) IEE ) (mes?) EE/ (mes™)
1 5] A3 7Y 1.27 0.06 1.25 0.09
00 T Y 0.99 005 0.91 0.06
120 5] A3 7Y 1.43 0.06 1.38 0.10
T HE 7Y 1.12 0.05 1.02 0.07
5] A3 7 1.53 0.07 1.59 0.14
140 e
o it} 1.13 0.05 1.16 0.08
150 5] A3 7 1.56 0.07 1.63 0.14
T 7Y 1.15 0.05 1.20 0.08
£ 160 5 41 7 1.58 0.07 1.72 0.15
T 7Y 1.16 0.05 1.24 0.11
170 5] A3 7 1.64 0.07 1.79 0.16
T 7Y 1.27 0.05 1.32 0.12
185 5] A3 7Y 1.75 0.08 1.97 0.19
T 7Y 1.37 0.06 1.42 0.14
L0 5] A3 7 1.68 0.07 1.48 0.11
T 7Y 1.27 0.052 1.09 0.08
120 5] A3 7 1.72 0.08 1.70 0.14
T HE 7Y 1.30 0.06 1.26 0.10
" 140 5] A3 7Y 1.76 0.08 2.01 0.16
= e R 1.31 0.06 1.48 0.12
@ 150 5] A3 7 1.80 0.08 2.33 0.20
AR HE
it} 1.34 0.06 1.72 0.15
B 160 [5] A: 7 1.84 0.09 2.42 0.21
T HE 7Y 1.34 0.64 1.74 0.15
170 5] A3 7Y 1.93 0.09 2.54 0.22
T HE 7Y 1.39 0.65 1.85 0.16
185 5] A3 7 2.15 0.10 2.60 0.25
T 7Y 1.59 0.72 1.86 0.17
W12 7% 400 m [+ 7Y 1.73 0.13 1.75 0.22
T 7Y 1.38 0.10 1.36 0.17
i
2 M2 500 m VA 1.69 0.11 1.60 0.20
i T HE 7Y 1.35 0.09 1.25 0.15
B2k k2 600 m A HER 1.55 0.10 1.47 0.16
T HE 7Y 1.21 0.08 0.12




