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A Study to Take Action for New Chinese Regulations
about car Towing Device

Taesun Jin"
Hyundai Motor Company, Environmental Durability Development Team

Purpose: Recently, the government of China has established new safety regulations for towing
devices. The new Chinese regulation has more unfavorable conditions than the conditions of
other countries. So the various measures have been reviewed to satisfy this regulation.

Methods: The regulation conditions were compared through analysis of strain energy, and a
method for improving the accuracy of analysis is suggested. In addition, the test method
considering the tolerance is presented through tolerance analysis. This paper also explained
importance of confirming the quality of products through a case of poor quality of Chinese
products such as poor heat treatment.

Result: We could know how strong Chinese regulations are stronger than other national laws and
investigated which member receives a lot of strain energy. In order to cope with these Chinese
regulations, we suggested improvement of analysis accuracy, test method through tolerance
analysis, and heat treatment quality.

Conclusion: This paper contributed to general counterplan of the strengthened new Chinese
regulations for towing device.

Keywords: Towing Device, Chinese Regulations, Tolerance, Analysis, Teat Treatment
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Chinese car sales volume trend
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Fig. 1 Chinese car sales volume trend[1-7]
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Fig. 3 Example of Towing hook deformation
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Fig. 6 Shape of Towing hook by type
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Fig. 7 Strain energy by load condition
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Boundary condition on analysis
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Fig. 11 Towing hook and JIG deformations, according to load (3D measurement)
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Fig. 13 Tolerance measurement result of Chinese
towing hook
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15 condition Assembly tolerance +3

Aol 3} £ ol BASRE Arh £ ghol v 7]
ol ¥ A e T FAR Q8 o] sl S
#3971 & ANS A B

R ERELEEE
sl ) sl

o o T Atk

op=n} A EA(ANOVA Analysis) S 53 2 9 &
AAPE 1A= g 4 Al BEEE] 47(dy)9] 719
T N%E 71S F o, H7t 71E 24 (0)7123.8%,
EYEAF2H THO)IINT LR 7RI EA
o2 g9l Hom, M do|(L,)F UAME Ze]
(L), 18] W7A(d,)9 88 Ak loﬂtbul 18 2s

Main scattering factor Symbol
1 Whole length Ly
2 Internal diameter of ring dy
—1 Hook
3 Diameter d,
4 Length of thread Lp
5 Test Standard angle a
6 condition Assembly tolerance G

Fig. 14 The stress distribution factor and key influencers in towing hook
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Fig. 15 A mimetic diagram for the maximum stress diagram at 25—degree axial load
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Frequency Table
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Fig. 16 Maximum stress distribution and sensitivity by tolerance analysis
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