Norfolk Southern Corp. has discovered a problem with rail spikes failing under the stress of freight trains.  Once a spike has broken all the way through, the top part is easily removed, however, the lower part must be driven through the tie, causing the replacement spike to have a loose fit.  The sponsor wants an ergonomic, lightweight device that will detect a cracked or broken spike.  It is also necessary to weatherproof the device for the wide variety of environments Norfolk Southern Corp. operates across. The proposed method of detecting is an ultrasonic device.  An ultrasonic wave is directed at the spike, any edges from cracks or the shape of the spike will send a return.  Testing in the device will consist of filtering the frequency range of the return signals then measuring the amplitude and time of the return signals.  Once the signals are processed the device will indicate whether the spike is defective.

Our device will feature the following:

· Ultrasonic transducer

· Analog filter

· Threshold detector

· Couplant capsule

· LED and buzzer indicator

http://www.egr.msu.edu/classes/ece480/goodman/spring09/group04
