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Abstract: By doing H-III 50"dummy lumbar calibration tests, this paper research on the lumbar calibration method,
and discusses the lumbar hardness. It is valuable to the dummy performance research and vehicle crash test assessment
system.
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Introduction

The vehicle safety is always an important aspect in consideration of the vehicle design, The vehicle crash test is
an important method in vehicle safety research. In crash test, different load cells are installed in the dummy, which used
for the measurement of the head acceleration, neck bending force, chest displacement and acceleration, femur load, tibia
load etc. After analysis of the test data, the vehicle safe of the passenger protection can be acquired. Therefore, dummy
is the vital equipment in crash test. Currently, there are various kinds of dummies in crash test and H-III 50" male
dummy is most widely used in frontal impact test. With the improvement of the vehicle safety assessment system, the
performances of dummy’s parts will directly influence the evaluation result in car assessment. Therefore, dummy
calibration test is an important method to identify the dummy property. For the H-III 50% dummy, the dummy company
has laid down the calibration procedures for head, neck, chest, leg and so on. However, there is no clear requirement for
lumbar calibration. Furthermore, there are few studies on lumbar performances. This paper will discuss the relationship
between the lumbar hardness and calibration results through the research on H-III 50 male dummy lumbar calibration
test procedure.

5 Lumbar hardness of the H-III 50th dummy

2.1 Hardness measurement

Hardness is the resistance capacity of other hard objects pressed into its surface. Magnitude of hardness is the
conditional quantitative reaction which indicates the hardness and softness degree of the material. It is a kind of
integrated index which is composed of a series of mechanical properties such as resilience; plasticity and toughness
while not a simple physical quantity. And it is determined by material property, measurement condition and method.

Measurements of hardness are various and Shore hardness test is mainly used for rubber materials. After inserting
the Shore durometer into the tested material, connect the indicator of the dial plate to a pin by mechanical spring, and
stab the surface of the tested material, the figures shown on the dial plate is hardness value. The unit of Shore hardness
is degree and described by Shore A and Shore D, which showing the different hardness range, Shore A is for 0~90
degree and Shore D is for 90 degree and above.

2.2 Lumbar hardness

The lumbar of the H-IIT 50" male dummy is shown in Figure 1. The normal hardness of the rubber part is 75 to
85(Shore A)!'l. The hardness of the lumbar will influence on the dummy condition in a certain extent. As a result of the
soft lumbar, the upper torso will tend to lean forward and shift easily in the impact 1.
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Figure 14. Bending moment-tensile displacement of knee of FLEX-PLI
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Figure 15. Static load test of TRL-LFI
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Figure 16. Load-bending angle & load-sheering displacement of knee of TRL-LFI
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Figure 11. Bending angle-bending moment of knee
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Figure 12. Static load test of femur and knee of FLEX-PLI
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Figure 13. Bending Moment-displacement of femur and tibia of FLEX-PLI
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Figure 6.Knee structure of TRL-LFI
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Figure 7.Bending moment-displacement of femur
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Figure 8.Bending moment-displacement of tibia
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Figure 9. Tensile force-displacement of MCL
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Figure 10. Tensile force-displacement of LCL
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Figure 4. Simulant knee structure of FLEX-PLI
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Figure 5. Structure of TRL-LFI
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