Journal of the Korea Academia-Industrial
cooperation Society
Vol. 14, No. 1 pp. 57-62, 2013

http://dx.doi.org/10.5762/KAIS.2013.14.1.57

AHZY A A Sl G2 WISl B

%
HRE, ojFEA’

1IZV\H>1|7<II—IO1E' Jedta
2HI|thEtm 7| A A AR Z ST}

oo =

A7

Study on Torsion due to Automotive Body Type at Track Driving
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Abstract Because there is no suspension and differential devices at cart body, the deformation of the frame

happened during kart driving affects the driving performance caused by the elastic deformation and the fatigue
life of kart frame resulted from the permanent deformation. The dynamic behavior of kart caused by the
torsional deformation during circular driving is the important factor of these two kinds of deformations. In order
to analyze the dynamic behavior of kart at this curved section, GPS is used to trace the track of kart and the
torsional stress at kart-frame has been measured with real time. The mechanical properties of kart-frames for
leisure and racing are investigated through material property analysis and tensile test. Torsional stress
concentration and frame distortion are investigated through stress analysis on frame on the basis of study result.
The real karts for leisure and racing kart are also tested in each driving condition by using the driving analysis
As the

phenomenon of load movement due to centrifugal force at car is happened during circular driving, the torsional

equipment. The driving behavior of kart at the curved section are investigated through this test.

stress occurs at cart steel frame.
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(b) Racing kart

[Fig. 1] Kart type
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[Table 1] Component of kart frames
(%) Fe Mn Si Cr
Leisure kart 98.30 1.70 - -
Racing kart 97.37 1.04 0.48 1.15
[Table 2] Mechanical properties of materials
Yield Ultimate Eloneation
Material Strength Strength (5 )
(MPa) (MPa) ’
steel 431.3 4472 6.4
Leisure kart 471.9 558.0 27.0
Racing kart 598.9 754.0 13.1
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[Table 3] Weight of leisure kart

(kg) FL FR RL RR | Total

Tare 15.93 13.55 29.98 42.6 102.06

Load 32.47 233 45 60.4 161.57
[Table 4] Weight of racing kart

(kg) FL FR RL RR | Total

Tare 15.5 29 36.5 50.5 112

Load 29 30.5 50.5 57 167
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(b) Racing kart frame

[Fig. 2] Strain measuring points of kart frame
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[Fig. 3] Speed-steer angle in 1-lap
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[Fig. 4] Torsional stress in the curve section
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[Fig. 5] Torsional stress change for the speed

[Table 5] Torsional stress history on the racing kart frame in the curve section

Section 1 Section 2
Stress (MPa) Torsional Stress Max T Stress (MPa) Torsional Stress Max T
250 T 250 T
200 200
150 150
100 100
80 80
o o =
10 20 30 40 50 10 20 30 40 50
Velocity (km/h) Velocity (km/h)
Section 3 Section 4
Stress (MPa) Torsional Stress Max_T Stress (MPa) Torsional Stress Max_T
250 250
200 200
150 150
100 100
80 80
o o -
10 20 30 40 50 10 20 30 40 50
Velocity (km/h) Velocity (km/h)
(+] : MPa) Section 1 Section 2 Section 3 Section 4
20 km/h 36.746 ~ 123.603 61472 ~ 118.115 49.366 ~ 124.297 58.949 ~ 118.368
30 km/h 3.063 ~ 180.562 4759 ~ 187.689 5.108 ~ 208.946 48.352 ~ 163.783
40 km/h 27915 ~ 162.774 29.682 ~ 193.492 51.632 ~ 206.928 38.008 ~ 202.449
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[Table 6] Fatigue limit for the both frames

S Se ’SP Te

MP e
! ¢ (axial ) (bending)| (torsion)

Leisure 558 279 398.57 229.97

Racing 754 377 538.57 310.75
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[Table 7] Stress-based fatigue limit evaluation results
(40km/h)
(a) Leisure kart

T, (MPa) 229.97
Section 1 2 3 4
T 52.391 68.138 58.172 59.169
K 0.235 0.306 0.261 0.265
(b) Racing kart
T, (MPa) 310.75
Section 1 2 3 4
T 162.774 | 193.492 | 206.928 | 202.449
K 0.524 0.623 0.666 0.651
0.4
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[Fig. 6] Trend of fatigue limit coefficient K
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