a7 Alst sl = Ad, #3478 A9Z, pp. 1227~1233, 2010 1227

(St===> DOI:10.3795/KSME-A.2010.34.9.1227 ISSN 1226-4873

9 71AE B2eAF e WAFE EW F T A
MY L SYAA

— % *
o8 =27 F
g LA R R RS R

Cracking Near a Hole on a Heat- Resistant Alloy Subjected to
Thermo-Mechanical Cycling

Feng-Xun Li" and Ki-Ju Kang""

* Dept. of Mechanical Systems Engineering, Chonnam Nat’l Univ.

(Received May 13, 2010 ; Revised June 15, 2010 ; Accepted June 17, 2010)

Key Words : Thermally Grown Oxide(2}F3} ), Thermo-Mechanical Fatigue(€-7] 7| 3] 2), Thermal Stress(& -5 %)
28 ke U9 Beel=eXe EHd R I Fre TEFE Ao W74 FES
Zhestal 4 Ad APA2ES AYshe WHoR VeSS w2dA nedt. d Ad 192 o
w Aol A Absturel A 9 eI Abstere] A3 AT BAA R AR e g o
HAStY =40 ® IS FEE fFEdn. 2 AFdAeE WEHEE AlE B9 Fe =5
7beste] ofel ZRA] AL Al 2elA A 2 VIAA JE2 AIRS Fdste & F99 Ak
HES Aol A2 71AA D27 & F99 st W] Fed JF%s vA, 9%
Abstel FAlC A a1 A ARbo]l @EaE WYo] A A Stk I 2 AN e & T4

Ashere] SN % o] 229 AFE AR,

Abstract: In the hot section of a gas turbine, the turbine blades were protected from high temperature by providing a
thermal barrier coating (TBC) as well as by cooling air flowing through internal passages within the blades. The
cooling air then passed through discrete holes on the blade surface, creating a film of cooling air that further protects
the surface from the hot mainstream flow. The holes are subjected to stresses resulting from the lateral growth of
thermally grown oxide, the thermal expansion misfit between the constituent layers, and the centrifugal force due to
high-speed revolution; these stresses often result in cracking. In this study, the deformation and cracks occurring near a
hole on a heat-resistant alloy subjected to thermo-mechanical cycling were investigated. The experiment showed that
cracks formed around the hole depending on the applied stress level and the number of cycles. These results could be
explained by our analytic solution.
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Fig. 1 Specimen and surface profile of the hole.
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Fig. 2 Block diagram of the micro-creep tester
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Fig. 3 Example of data measured during a thermo-
mechanical cyclic test
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Fig. 8 The variation of TGO thickness with the square
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