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Background to the project

* Future need of more
efficient energy
production.

* Increasing demand on
materials high-
temperature performance.
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Project goals

The main purposes of this project are to evaluate the mechanical behaviours for
structure safety and integrity analysis, namely:

 Toevaluate the creep and LCF interaction diagram and integrity analysis since

the boiler materials can undertake both creep and low cycle fatigue during the
service. Ongoing

* Toevaluate the structure stability and the toughness after long term service at
a elevated temperature for safety analysis. Ongoing

 Toevaluate thermo-mechanical fatigue properties of the boiler materials for
safety and life evaluation since the power plants can start/shutdown quite

often during service for energy saving and flexibility purposes in the future.
Ongoing

 Toevaluate the stress relaxation cracking behaviour of the boiler material. It is
critical problem for some boiler materials. To be started after the summer
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Results & Discussion

* Creep/LCFinteraction of Sandvik Sanicro™ 25

* Theinfluence of long term ageing on
deformation and fracture behaviour of Alloy 617

* Cyclicoxidationin humidified air

For better understanding of materials behaviour to
be used in material development.
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Creep/LCF interaction of Sandvik Sanicro™ 25

Creep-fatigue interaction testing

e Strain rate: 103 s,

e Temperature: 700 °C.

e Strain range: 1% and 2%.

e Strain controlled testing.

e Dwell times: 0, 10 and 30 minutes.
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The results show that the introduction of dwell time
causes a larger plastic strain range.
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The results also show that dwell time gives a shorter life at a lower
strain range, but has no or small effect on the life at a higher strain
range.
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Surface
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Fracture investigation shows that dwell time
results in more intergranular cracking.
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The influence of long term ageing on
deformation and fracture behaviour of Alloy 617

700°C, 3000 h 700°C,20000h
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Alloy 617 still have a high toughness even
after an ageing at 700°Cfor 20 000 hours.
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Cyclic oxidation in humidified air

furnace chamber
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20 and 30 cycles
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[ Fe,0, [P 0.09 1.68 0.34 0.08 45.8
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Oxidation affected zones (OAZ)
AlISI 304 AIS| 316L Sanicro 28

BESE 040 11.48 0.38 12.96 7433 0,89
AISI 316L 0.25 9.65 0.74 20.32 68.75 0.47
0.19 17.04 1.05 39.42 4131 0.43

AlSI 304 AlSI 316L

2 um
I
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AlSI| 304
Thinner oxide scale

l Ni-poor (Cr,Fe,Ni);0O, l

j Fe203

I - " GE +{PF_X0+GE+PF_X0; Step=0.1 um; Grid208:274

The formation of a' martensite is locally decreasing the in- and outward scale growth
due to increased Cr-supply from an increased number of grain boundaries.

LINKOPING
IIQ" UNIVERSITY




KME 701 - Future work MARCH 17, 2016 18

Future work

[
1

Projecttasks  |2014] 2015 | 2016 | 2017|2018
Task 1-1:Creep/tCF | | [
L :

Task 1-2: Creep & SSRT
Task 2-1: Toughness

Task 2-2: Integrity
Task 3-1: Ageing (TMF)

Task 3-2: TMF testing
Task 4-1: Methods (SRC
Task 4-2: SRC
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