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Recent Development in Crash Test Dummy Sensors

York HUANG
Sunrise Auto Safety Technology, Nanning, China

ABSTRACT

Crash test dummies have become more and more complex in order to meet the requirements for
Biofidelity and measurement capabilities. The physical response parameters (linear and angular deflection,
angular and linear acceleration, force and moment) and their combination are typically used as injury
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indicators. Sensors have been widely used to provide critical data in evaluating potential injuries in
various body regions in a vehicle crash.

Linear deflection has been historically to be considered as a key indicator of chest injury. In the
Hybrid III dummy family, the chest deflection is measured at one point. Therefore, the maximum chest
deflection cannot be detected if the chest deformation is non-uniform. Similar deficiency can be found in
the SID-2s dummy. If a seat mounted side airbag pushes the SID-2s rib cage forward instead of laterally,
the “rib deflection” as measured by the linear potentiometer can be very small since the potentiometer
only measures the lateral deflection. It is possible for an OEM to enhance the “safety rating” of their
vehicle by utilizing the deficiency in the dummy and sensor. However, this design method does not
necessarily help human drivers in the field during a crash. Some of the recent attempts to address this
issue will be discussed in this paper.

More and more load cells are packaged into a dummy. For example, in the initial NHTSA’s drawing
package of the Hybrid III 50" dummy, there were only two load cells — upper neck and femur. In the
recent release drawing package for SID-2s dummy, there are nine load cells. Many custom load cells are
also required to clarify internal and external load paths in a dummy. Engineers can use these load cells to
determine the exact loading conditions, and thus to find a countermeasure for enhancing the vehicle
design. The principle of a load cell and the calibration method are to be demonstrated in this paper.

Understanding of the dummy kinematics (linear and angular motion of each body region) is also very
helpful in analyzing the internal and external load paths within a dummy and also dummy-vehicle
interaction. Angular sensors can be used to measure joint rotation. Angular velocity sensors may be used
in the body regions that do not have a clear joint linkage (e.g. the head to the spine box).

The regulated dummy sensors are specified in the NHTSA’s dummy drawing packages, which can
be downloaded from NHTSA web site dms.dot.gov. In 2001, a SAE task group was commissioned to
define a SAE standard on the transducer equivalence, SAE J2570 — “Performance Specifications for
Anthropomorphic Test Device”. The current debate is whether a damped accelerometer can be used to
replace an undamped one on a vehicle certification test. The outline of this standard will be discussed in
this paper.
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