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Scanning thermal microscopy anaylsis of ultrafine grained pure
titanium surface layer produced by ultrasonic shot peening treatment

GUO Fuan', JI Yarli', N. Trannoy2
(1. Suzhou Institute for Nonferrous Metals Processing Technology, Suzhou 215026, China;
2. Unité de Thermique et d Analyse Physique, Laboratoire d Energétique et d Optique,
Université de Reims, BP 1039, 51687 Reims Cedex 2, France)

Abstract: Scanning thermal microscopy (SThM) was used to analyze thermal properties of an ultrafine grained ti-
tanium surface layer produced by ultrasonic shot peening. A theoretical approach, based on this experiment, was
used to calculate the heat flow from the probe tip to the various microstructures in the sample. The results show
that the thermal conductivity of the nanostructured surface layer decreases obviously compared with that of the
coarse grained matrix of the sample. This is mainly due to the decrease of electron concentration and strongly scat-

tering of electrons and phonons in the ultrafine grained structures.
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Fig. 1 Schematic diagram of SThM set-up
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Fig.2 Set-up of resistive thermal element
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Fig. 3 Schematic diagram of bridge circuit used

to maintain probe tip at constant temperature
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Optical micrograph of cross-section of

ultrasonic shot peening treated

pure titanium sample
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Fig. 5 Dark-field TEM micrograph in top surface
layer (40 Bm deep from treated surface) of

ultrasonic shot peening treated titanium sample
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Fig. 6 Some thermal conductivity images of series of scanning at different locations from

treated surface layer to coarse grained matrix

(a), (b) —On nanostructured layer; (c¢), (d) —On submicrometer and micrometersided layer; (e), (f) —On matrix
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Fig.7 Variation in heat flow going into
sample while scanning from nanostructured

surface layer to matrix
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