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00 O Many structural components used in the industrial facilities for energy re-sources] petrochemical(]
aeronautical and aerospace engineering are operatingat high temperatures. For instanceld the vapor temperature in
a thermal powerstation is about 60001 [J the temperatures for hydrogen production and ethyl-ene-cracking are as
high as 95000 and 105001 [0 respectively and the workingtemperatures of turbine blades in an aircraft exceed 1000
~C. High tempera-ture strength is therefore the major concern of these materials.[J [0 High temperature strength is
defined as the resistance of a material tohigh temperature deformation and fracture. The definition of high
temperatureis the temperatures at which the atomic diffusion is fast enough to affect sig-nificantly the plastic
deformation and fracture behaviors of materials. Usual-ly] for metallic alloys the temperatures considered are
higher than one half oftheir melting points [ Tm( .
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[0 O The correlation between K and the crack growth rate is poor for materials with goodductility. In addition[]
the stress intensity factor K cannot correlate the crack growthdata obtained for different types d specimens of
identical materials. Figure 19. 1001 alJ shows the crack growth rate plotted against stress intensity factor obtained
from sin-gle edge notched [0 SENO and notched center hole 0 NCHO specimens of a 316 stainlesssteel. The two
types of specimen exhibit different a~K correlations. For in-stanceld a single relationship is found for the SEN
specimensl] but the same relation-ship is not found for the NCH specimens. Instead[d it shows great variations
ingrowth rate for very slight changes in K. These observations indicate that the stressfactor K is not the exclusive
crack-tip parameter controlling the growth rate of creepcrack. In factl] the stress intensity factor K is the fracture
mechanics parameterwhich describes the elastic stress field and the elastoplastic stress field under smallscale yielding
conditions. In materials with low creep resistance and high creep ductil-ity[] the elastic stress field of the crack tip
can be easily relaxed by the fast creep de-formationd resulting in large scale of creep or even whole-section creep.
In this casel] the stress intensity factor cannot be utilized as the parameter to describe the stressfield of the crack tip
and the growth rate of creep crack in the ductile materials suchas stainless steelsC] low-alloy steels and pure metals
OetcOOODO
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00 O The energyd petrochemical(l aerospace and other industries all require materialsable to withstand high
temperatures. High temperature strength is definedas the resistance of a material to high temperature deformation
and fracture.This important book provides a valuable reference to the main theories of hightemperature
deformation and fracture and the ways they can be used to predictfailure and service life.[] Part | reviews the
mechanisms of high temperature deformation in metalsC] alloysC] metal matrix composites and intermetallic
compounds. It discusses creepbehaviour such as dislocation and recovery as well as superplastic deformation

O diffusional and multiaxial creep. Part 11 discusses high temperature fractured starting with the nucleation and
growth of creep cavities before analysing creepcrack growth and damage. Later chapters review ways of predicting
creep rupturel] creep-fatigue interactions and modelling service life.(] High Temperature Deformation and
Fracture of Materials will be an importantreference for both academic researchers and those industry using these
hightemperature materials.[] Professor Jun-Shan Zhang works within the School of Materials Science
andEngineering at Dalian University of Technologyld China.
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