Foate AN o# T Vol.54  No.4
2026 4 4 H % 205—216 BT Journal of Materials Engineering Apr. 2026  pp.205—216

S| A i, AR, D, 55 BB X I OB GHA169 4 4 T EH SR #ERE Y SE M [T ). BRL T2, 2026, 54(4) «
205-216.
SU Jie, WU Junkang, MA Xin, et al.Effect of building height on microstructure and mechanical property of GH4169 alloy fab-
ricated by selective laser melting[ J ].Journal of Materials Engineering, 2026,54(4) : 205-216.

BT EXiE XM E GH4169 & & Bl
ZH 2070 1= 1 8 B 22 M)

oL RAELD ALK RLE BLERWCE LA B
(1 PR R2E MR IR ES IR BE , K70 41008352 W ET & RS Tl A R F] L 1 AR 412002)

FEE « 5k X HOBIE L T T 6l 2 TR A 2% 00 25350 B2 2 MR L2 3 3B AT va B 7 I S A AR AL SURD 1 g
S MR AR R P . N AR B R 0] DA L2 R A e N v B G 2R RE2E R . SRR IX OB b %
GHA4169 &4 , T35 T I8 & B X6 4 WA 21 B 12 PR RE RS IR, LA R B A B 7 v ) S8 f L SUis AR LT, 25 SR e 1
FTENZS GH4169 & 4x W41 81 LL v A FH Laves A8 3, 18 B 0 1] A FAVER B8 LA TR TOURRTS A /0 (4 ARG A 115 4 PR T LAAT A A0
A7 8 78 P I e S SR T/ s o AR B U SR e ) P T R 24 87.8 04, T TR A T4 AR I 40 34,1945 IR Y
o 5 % B AN 0, R 5 kR B . AT EN S GHA169 & 4 4 JiS 3 A1 A 35 A Jt IR o 1 24 24 850 MPa, TR £ 4
780 MPa, FAbFRYE /N 1 R Ty (4 P R 22 S, N TR v EE G A 0 RS BE 12 1150 MPaZi Ay . K3 Y T 1545
TR BEAN [ 3 BT HHAH S A8 B N ok BE TR R BE AR 22 5% TR G 0 T B 14 ke ia T— 34,
SRR E DO AL s IR 4 s IR = BE 5 R4S i A 3

doi: 10.11868/}.issn.1001-4381.2025.000097  CSTR: 32421.14.j.issn.1001-4381.2025.000097

HESES: TB31  XEARRES: A XEHS: 1001-4381(2026)04-0205-12

Effect of building height on microstructure and mechanical property
of GH4169 alloy fabricated by selective laser melting
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Abstract: Selective laser melting (SLLM) technology can fabricate components with highly intricate
geometries. Nevertheless, due to its layer-by-layer construction process, SLLM inevitably leads to variations
in microstructures and mechanical properties along the building direction, which in turn undermines the
service stability of the fabricated components. Heat treatment is generally employed to enhance the
homogeneity of microstructures and reduce the disparity in mechanical properties along the building
direction. This study delves into the influence of building heights on the microstructures and mechanical
properties of GH4169 alloy produced via SI.M and sheds light on the mechanisms governing microstructure
evolution during heat treatment. The key findings indicate that the microstructures of the as-built GH4169
alloy consist of the y phase and Laves phase. The geometrically necessary dislocation density of the alloy
demonstrates a decreasing trend as the building height increases, primarily attributable to the thermal cycles
and heat accumulation that occur along the building height. After heat treatment, the recrystallization
degree of the alloy at the bottom and middle sections reaches approximately 87.8%, while that at the top
section is a mere 34.1%. This significant discrepancy in recrystallization is mainly due to the higher
dislocation density at the bottom, which boosts the recrystallization driving force. The yield strength of the
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as-built GH4169 alloy at the bottom and middle sections is around 850 MPa, whereas that at the top
section is approximately 780 MPa. Following heat treatment, the yield strengths of the alloy at different

heights all approximate 1150 MPa. Owing to the variation in recrystallization, precipitation at the bottom is

more pronounced than that at the top, resulting in a stronger precipitation strengthening effect. On the other

hand, the finer grain size and higher dislocation density at the top contribute to enhanced grain boundary

strengthening and dislocation strengthening. As a consequence, the strength of the alloy at the bottom and

top sections after heat treatment is comparable.
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Fig.1 Powder morphology(a) and powder size distribution(b) of GH4169 alloy
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Fig.3 Dendritic(1) and cellular(2) morphology of as-built GH4169 alloy at different area
(a)bottom; (b)middle; (¢)top
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(a)morphology of 8 phase at the bottom ; (b)morphology of & phase at the middle ; (¢)morphology of 8 phase at the top;
(d) TEM image of the bottom; (e ) TEM image of the top
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Fig.10  Microstructures of as-built GH4169 alloy at top after tensile test

(a)-(c)fracture morphology ; (d)microstructure at deformation zone; (¢) IPF map at deformation zone; ()pole figure at deformation zone
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Table 3 Recrystallization driving force of GH4169

alloy at different area

r/pm P,/MPa p/m™* P,/MPa P/MPa
Bottom 7.20 0.333 7.57X10%  0.180 0.513
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Top 7.39 0.325 6.73X10%  0.160 0.485
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