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ABSTRACT The corrosion resistant ultrahigh strength steel AerMet 100 with thin plate form was
fabricated by laser melting deposition manufacturing. The laser as—deposited plate-like sample has
a rapidly solidified “ zig—zag ” full cellular structure and excellent room—-temperature mechanical
properties. The longitudinal and transverse tensile strengths of the sampl e reached 1464 and 1402
MPa, and elongations 20.3% and 29.7%, respectively. The solidification mechanism was discussed and
a physical model based on selective epitaxial cell growth was proposed for explaining the formation of
the zig-zag structure .
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Fig.1 Appearance of the wall-like sample of laser melt-
ing deposited ultrahigh strength steel AerMet 100
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Fig.2 Low (a) and high magnification (b) OM micrographs of the y—z section of the laser melting deposited

AerMet 100 steel thin wall sample, showing

“ zig—zag ” cell-like microstructure
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Fig.4 Morphologies of cell-like structure observed on z—
z (a) and y—z (b) sections of the laser deposited
AerMet 100 steel sample
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Table 1 EPMA results in cell and at cellular wall

(mass fraction, %)

Position Ni Mn Si Co Cr Al Mo
Cell 10.564 0.019 0.064 13.654 2.480 0.013 0.719
Cellular wall 11.776 0.031 0.113 13.948 3.585 0.017 1.976
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Fig.5 SEM micrograph of longitudinal section of the
laser deposited AerMet 100 steel sample, showing
the martensitic structure (1—Cell, 2—Cell wall,
3—Lath-like martensite)
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Fig.6 X-ray diffraction pattern of the laser melting de-
posited AerMet 100 steel sample
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Fig.7 Microhardness distribution of the laser deposited
AerMet 100 steel sample along y-=z section
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Table 2 Mechanical properties of the as—deposited ey [ 414

AerMet 100 steel sample
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Condation Section ov, MPa 4, % i MEA G I BLRAS (100) BO0AACTT IR 2R ey,
As—deposited Transverse (z-z) 1312.88  25.2 BOERAL IR AerMet 100 #ES Br 40 it e BLAT 5 MR 4%
144259 35 A AR R« FTB MPR MR A ] 2 2R,
1452.20 29 (3) BOEH LIRS AerMet 100 &7 3R BE A il FE Y
Longitudinal (y-z) 1318.85 20 B AR AR S ER A B e LR
1550.21 20 (4) BOEKEALTIFRA AerMet 100 #=5R B HIAFE R
1523.35 21 BB ZEIR R —E & Rk, FOAE R
Forged 1965 14 FEIPURRE /3 )ik B 1464 F1 1402 MPa, JE1EE 435

K% 20.3% F1 29.7%.
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