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Study On Vehicle Crash Dual-trapezoids Curve
Construction Based On Characteristic Parameters
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Abstract: In the car crash safety technology, vehicle body acceleration curve is an important basis and has
guiding significance for vehicle safety design. Through the analysis of the crash acceleration curve, we can
find the problems in the vehicle design, and optimize the design of body structure. The simplified methods of
vehicle crash curve are trapezoids curve method and dual-trapezoids curve method. The standard curve in
Regulations is generally implemented by the trapezoids curve method, which is simple and convenient to use,
but this method can not reflect the real crash of the specific vehicle type. The dual-trapezoids curve method,
because of mainly depending on the subjective judgment of technical person, limits the popularization and
practical application. In this paper, we propose a method of extracting characteristic parameters based on real
vehicle crash curve. Which simplifies a complex crash acceleration curve to a dual-trapezoids curve.
According to the principle of conservation of momentum and the principle of similarity, the extraction
method solves the equivalence relation between the real vehicle crash curve and the dual-trapezoids curve on
the interaction time and energy. In order to verify the feasibility of the extraction method, sled tests were
carried out according to the vehicle crash curve and dual-trapezoids curve. The results show that the injury
responses and motion postures of the dummies are in good agreement with each other. According to the
above research, we can use the equivalent dual-trapezoids curve instead of the vehicle crash curve to do the
sled test, and also can be used for the development of vehicle restraint system.

Key words: vehicle crash; characteristic parameter; trapezoids curve; dual-trapezoids curve; vehicle crash
curve; Sled test
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Figure 1. Crash acceleration curve
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Figure 2. Typical dual-trapezoids curve
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Figure 3. Dual-trapezoids curve solution flow chart
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Figure 4. Crash acceleration curve of a vehicle
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Figure 5. Relationship between Dual-trapezoids curve and crash curve
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