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A Study of Creep Characteristics by Conditions of Driving and Friction

A AW MR s - O] R

Beom-soo Kim, Kwan-ju Kim, Jin-kyu Park, Sang-soo Kim and Chan-woo Kim

Key Words : creep(38), friction condition(P}&%7), squeal noise(~Z42)
ABSTRACT

This paper presents experimental analysis of a friction-driven wheel responsible for generating wheel squeal.
Creep and squeal noise generating mechanism are influenced by friction conditions of attack angle, loading force,
driving velocity and surface roughness. Squeal noise phenomena has been examined under the laboratory condition by
the model rig. Creep characteristics and squeal noise were observed by varying relative velocity of the wheel with
respect to the rail and friction coefficient.
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(a) Train wheel and rail (b) model rig

Fig. 2 Attack angle of each cases
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Table. 1 Sensors of measurement and variables

Sensors & Devices Measurement Variables

Weighting counter normal force

B ; : creep force
Flexible arm bending stiffness P

friction coefficient

Strain gauge strain

Encoder 1 wheel velocity

Encoder 2 rail velocity lateral creep
Encoder 3 attack angle

Microphone sound pressure sound pressure
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Table. 2 Variables and rates of experiments in each

tests

Variable | Driving Attack N

and velocity angle Wel(%l)tmg Roughness

level (RPM) | (degree)

low 700 10 10 smooth
standard 900 15 20 medium

high 1100 20 30 rough
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Fig. 7 Results of creep curves by each variables shifting the level



Table. 3 Results of lateral creep, friction coefficient and sound pressure by each variables shifting the level

variable Driving velocity Attack angle
level 700rpm 900rpm 1100rpm 10° 15° 20°
range max min max min max min max min max min max min
S 0.21 0.16 0.22 0.16 0.23 0.17 0.2 0.15 0.2 0.15 0.24 0.18
I 0.6 -0.3 0.65 -0.3 0.7 -0.36 0.6 -0.3 0.6 -0.3 0.7 -0.4
term stick slip stick slip stick slip stick slip stick slip stick slip
PL in
bSand Olf 60 dB | 100 dB| 70 dB [110 dB| 80 dB |115 dB|| 78 dB | 105 dB| 80 dB (115 dB| 90 dB |115 dB
squea
variable Loading force Roughness
level 10N 20N 30N smooth medium rough
range max min max min max min max min max min max min
S 0.2 0.15 0.22 0.16 0.26 0.2 0.22 0.16 0.25 0.18 0.23 0.17
i 0.6 -0.3 0.65 -0.3 0.8 -0.4 0.65 -0.4 0.65 -0.4 0.65 -0.5
term stick slip stick slip stick slip stick slip stick slip stick slip
bsaﬁlla 1cr)lf 75 dB | 105 dB| 80 dB 115 dB| 82 dB |115 dB| 80 dB | 100 dB| 80 dB [105 dB| 78 dB | 105 dB
squeal
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