IES ON OXIDE DISPERSION STRENGTHENED
BASE ALLOYS AND IRON-ALUMINIUM

LAGNEBORG.
Insttane for Metals Research, Drotuning Keistinas vag 48, 51114 28 Srockhol, Sweden

 In this presentation | have chosen to deseribe some results from recent stu-

s alloy and iron-alumisium itermctalics, Both these types of mate-

combine impressive strength and coresion/oxidution properties at high

arcs. A vider usc of thern in high temperure applications have been
: b

these obstacles aze and will be graduilly overcome. |

Temperature Thermo-Mechenical and Low Cyele Fatigue of the ODS Alloy

MAF5

A common application of ODS-alloys is gas turbin components. High tem-
imiting the component life. At the Swedish Insti-

akdtions of Al c-asm md-n(-ass:.) Some of the results from these

are displayed in Fig.
mrhemmchmmd(mm:hmlwvmwwdewrhm‘cm
00°C, both inphase {max. tensile stress occurs at max. temperature) and out-
of:phase (max. compressive stress oceurs at max, tempecansel. When plotting
total strain range vs. fatigue ife time all test results fall in the same scatier
bund cxcept the in-phase texing with cycling between 1100 and 600°C which

Atempes have been made t rationale both thermal faiguc, in phase s
1 outaf-phase testing, and isothermal low cycle fasigue dara in one

base formuls, and from that muke predictions of life time. Such pre-
diction models usually take into considerarion the maximum tensile stress, the
total inelastic (= plastic) strain range as well 25 varions frequency factors accoun-
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Fig.
MA 754, The lines correspond o the summation of the Colin-Manson and Bascpin equation

ting for the effect of the fatigue cycle time. This approach has been used with
some success, bur does not give satisfactory results in the

The present alloy MATS4 is sensitive 1o tensile but not compressive strains
This bas been demonstrated by kow cycle fatigue experiments in which tensile
bold times reduced life time and compressive hold times increased fatigue life.
In oar own experiments we found that the tensile part of the inelastic strain is
proportionally larger in an in-phasc test than in an out of phase test, Accordin-
ply. we should expeet the in-phase testing to produce lower life times than eut
of-phase teating, and this correlates well with the experimental findings. The
pwdj«knnmddldﬁmdmuhnzhn:h:w(urbunmdﬂ:dmmdzmly
&:mﬂgm&.ﬁmﬁumﬂwﬁ:mmymhdﬁumyi:wf&nd
possible to describe the low cycle futigue and thermal fatigue data for all the
various. experimental in onc unified equation and predicting the lfe time with
satisfactory accuracy as shown in Fig. 2.
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f counse, to cxamine whether improvements
WWMmpmmseF-.Mmmhmd-mwhﬂhwwk

— gas mwmizing of homogencous pavder
—Mmdﬁ:wﬂumnﬂmﬂamﬁﬂydﬂnmimu]
— annealing trexument when nceded

- A]hyn!wud:vhmmmmpm«dlhednmhudﬁ.ﬂlmhdsimﬂnfm
investigations, viz. 5-8% clongation in tensile testing.
uuopn]wlnh&lmmmnmdzhmmmmmmﬂuyﬂd
wlmlsuhmmum-nmwpmmmmlwsmsmm.n
and at the same rime produce dusilities at room temperature of 6-10%.




