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Abat ract 

Ultras ound -excited vibrothermography (VT) is a newly developed vers ion of IR thermograph ic NDT. 
bu t th e relation between th e defect s ignal and mechanica l paramete rs is fuzzy due to the complexi ty of 
thermo-mechanica l coupling and the interaction effects of mult iple factors . so the design of operation 
condit ions of VT main ly depends upon experiences up to now. In order to revea l the relat ions of th e defect 
signal versus t he mechanical parameters. and to enable th e opt imiza tion of op erat ion condit ions. a 
math ematica l model was presente d to simu la te the hea t generation and hea t transfer th at occu r during VI. 
The hea t power produc ed in a crack and the temperature increase at the crack area were solved by an 
analyti ca l approach . The function of the temperature increase a t th e crack area versus the mechanics 
parameters includ ing th e damp. mass . stiffn ess , amp litude and frequency of th e sti mulat ion force . fri ction 
coeffic ient and normal force in crack faces . excita tion durat ion , etc" was deduced. The influences of 
mech anica l paramete rs on the temperature increase w ere th eoretica ll y analyzed . The crack signature on an 
aluminum sample was image d by an IR ca mera and compared with th e theoret ical predi ction s . The 
in f luences of experim ental factors includ ing th e support cond it ion , excita tion frequency. dura tion and power. 
etc " on th e crack signature were partia ll y compared. The results show that the theoreti ca l pr edi ction s are in 
ag reement with the obse rved respon ses . and the influences of various mechani cs parameters on VT ca n be 
quantita tively describ ed by th e analytical model presented . 
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