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Design of High Strength Copper Alloys
Based on the Crystal Structure of Precipitates
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Schematic expression of the method to determine habit
planes. Blanck circle and solid circle show the atomic
position of matrix and precipitate, respectively.
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A part of the calculated results of the habit planes
extracted from Tablel data

Crystal| a axis | b axis | ¢ axis | Rot.

Alloy Precip. Fitting | Habit P.

sys. | (am) | (am) | (nm) | Pole
CuNiTi | NigTi | Hex. |0.5019[0.5019]0.8299 |<111>| (110) (111)
CuTiSi | Ortho. [0.6193]3.746 [0.713 [<100>| (100) (100)
CuTiSi
TiSi | Ortho. | 0.6544 | 0.3638 |0.499 |<100>| (110) (110

CuCoSi | CopSi | Ortho. |0.408 |0.373 |0.7097 | <100> (110, 100) | (110, 100)

CuCoP CozP | Ortho. |0.565 |0.3508 | 0.6604 | <100>| (130) (130

CuNiSi | NizSi | Ortho. [0.5 0372 |0.706 |<100> (110, 100) | (110, 100)

NiMnP | Ortho. |0.595 |0.3557 |0.6828 | <100>| (130) (130)
CuNiMnP

NiMnsP; | Ortho. |0.5949 | 0.3486 | 0.6865 | <100>| (130) (130)
CuNiAl | NizAl | Cubic [0.357 |0.357 [0.357 [<100>| (100) (100)

Striped area's data matched to fitting condition.
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High-resolution images of orthorhombic system
precipitates in various alloys after aging treatment
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Experimental results for various specimens shown in
Table2 after aging treatment

Allo Crystal|Experimental| Aging |Hardness| Solute Zx;e:;plttart/e Morphology
oy system| habit plane |condition |change §H|change §C a prene factor a/b
CuNiTi | Hex. (111) 723K-5h 96.6 2.3806 6.2 0075
CuTiSi | Ortho. (100) 773K-5h 54.6 1.5064 72 0013
CuCoSi | Ortho. (110) 748K-5h 149 24142 53 0273
CuCoP | Ortho. (130) 723K-2h 89.3 0.387 52 0875
CuNiSi | Ortho. (110) 773K-2h 130 24055 6.2 0.288
CuNiMnP | Ortho. (130) 723K-2h 85 09227 56 072
CuNiAl | Cubic (100) 723K-5h 231 05821 58 05
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Effects of various parameters on the precipitate
hardening factors in terms of : (a) solute concentration
change, (b) boundary misfit between the matrix and
precipitate, (c) precipitate morphology factor and (d)
angle between the glide and habit plains
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Effects of the atomic arrangement on the precipitate
morphology factors in terms of : (a) atomic packaged
density and (b) interface bonding ratio at matrix

interface
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Relationship between experimental and calculated
hardening factors
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Calculated hardening content, At
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Relationship between experimental and calculated
parameters of hardness change
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Flow chart to design the precipitate hardening copper
alloys
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