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Development of Vehicle Door Impact Beam by Hot Stamping
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Abstract

A hot stamping technology of vehicle door impact beam made of thin sheet steel has been
developed, with the aim of ensuring occupant safety in a side collision. This technology has been
implemented to increase the strength of vehicle body parts and to reduce not only the weight of door
impact beam but also the number of work processes.

Mechanical tests were performed to obtain material properties of hot-stamped specimen and those
were used as input data in stamping and structural simulation for optimal design of door impact beam.
Strength of hot-stamped door impact beam increased to the wvalue 102% higher than that of
conventional pipe-shaped door impact beam and structural simulation showed that hot-stamped door
impact beam achieved 28% weight reduction.
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Table 1 Chemical composition of Usibor1500

Composition C Mn Cr B

wt % 0.22 12 0.15 0.002
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Table 2 Result of tensile test(at room temperature)

Tensile Yield .
Area Elongation
strength strength
Before
i 13.37mr 582.1MPa | 397.9MPa 23.1%
Hot stamping
After __
i 13.63mr 1450.9MPa | 1055.6MPa 6.0%
Hot stamping
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(a) stress-strain curve before hot stamping
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(b) stress-strain curve after hot stamping
Fig. 2 Stress-Strain curve of Usibor1500
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Fig. 4 Temperature change of blank for hot
stamping process
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(b) Temperature : 900C — 700C
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Fig.b Stress—strain curve of heated Usibor1500
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Fig. 6 Beam profile of impact beam for comparison
of section modulus

Table 3 Comparison of section modulus

Round One-hat Two-hat
Area(A) 1.87cm’ 1.45¢m’ 1.90cm”
Sectional 3 _ 3 3
2.09em 1.85cm 1.68cm
Modulus(S)
S/A 1.12cm 1.27cm 0.88cm
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Fig. 7 Analysis model of 3-point Bending
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Fig. 8 Reaction-force of sample beam

Fig.10 Section of vehicle door
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Fig. 11 Proto design of impact beam
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Table 4. Model change of structural analysis
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Fig. 12 Reaction force-time curve of analysis model
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Table. 5 Comparison of impact beam

Shape Weight|Strength

|

C _ é I .
o‘n Vel I5 1,962g | 43.7kN
tional L

Hot _
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