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Low Angle Boundaries (LABs) occur in single crystal supkralturbine blades. LABs are the result of an additional
misoriented grain forming in the casting which can cause @edese in mechanical and high temperature properties of the
blade. Howmet cast several CMSX-4 slabs with varying degoé@rimary and secondary misorientation to determinedsen
between LAB severity and tensile, stress rupture, corrosiod oxidation properties. Through testing and obsemato
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increase in the degree of total misorientation led to a sligiwnward trend in tensile properties, no discernible dréor Center, Whitehall MI
stress rupture life and no preferential attack of the LAB&miphot corrosion or oxidation. ALCDA
: Discussion
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capable of withstanding highly corrosive and lasgress of the data is plotted as total misorientationhe Becond trends previously observegifor low-angle boundaries.
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There is no discernible trend in the stress rupture
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Possible mechanism for LAB l . 15 data with respect to increasing misorientationmaty be
formation during cooling. E 1-2 sample showir = : - 3 N noted that there is not a significant decreaseapgrties
b . b f fracture near a 45 . Hpsen 2 I ; but more investigation may be necessary. Stltizge
Tilt is the misorientation of the primary dendriowth angle along the mos i I & & % = & shown that creep properties follow a downward trend
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direction. Twist is a secondary rotation aboutghenary i similar to the tensile properties; however, thiswat
dendritic arms. Previous studies have only looketiex Stress Rupture replicated with these tests. Similar to tensiletiiee,

effects of primary (tilt) misorientation on pragies. stress rupture fracture surfaces are not prefadeotthe

. The graphs show stress rupture lifetime versus tota
Project Goal: misorientation for each condition with only a small LAB. } _
To characterize the effects of low angle boundasies downward trend for the 871°C/606 MPa test and no Hot Corrosion and Oxidation _
CMSX-4 mechanical properties including secondams) | | significant trend for the 1093°C/148 MPa test. e Tone _ No preferential attack of the LAB was observed in
misorientation|. points are tests that failed at much shorter lams are no either oxidation or corrosion tests. The specintested

developed a uniform scale with no apparent attpelcific
to the low angle grain boundary. This result, glarith
further testing, may eliminate the theory of coives
attack at the boundaries as a possible mode oféafibr
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included in the average life.
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Bicrystal slabs of CMSX-4 (composition — .EM 2
below) with different misorientations 3...)I b e et o
varying the tilt and twist were cast using  # s 4 F 1-2 sample showing FUtU re WO r k
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preheated to 100C for 24 and 120hrs.




