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Abstract: GH4169 alloys were manufactured by selective laser melting (SLM). The microstructure
evolution and tensile properties of GH4169 alloys during hot isostatic pressing ( HIP) and heat
treatment (HT) process were analyzed by OM, SEM, EBSD and TEM. The results show that the
grains of the as-deposited samples in the building direction are columnar, exhibit very fine cellular-
dendritic structure with fine Laves phases precipitating in the interdendritic region. Most of porosities
and Laves phases disappear after HIP, and the microstructure parallel to the building direction is
transformed into equiaxed grains. Short rod-like § phases are precipitated along grain boundaries after
annealing at 980 C for 1 h. The tensile properties at room temperature and 650 C of specimens after
HIP and HT are higher than those of the standard requirements for the forgings, and the temperature
has a little influence on the fracture mode.
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Table 1  Chemical compositions of GH4169 superalloy powder (mass fraction/ %)
C Mn Si P S Cr Ni Al Nb Ti Mo O N Fe
0.014 0. 040 0.15 0.014 <20.003 19.36 52. 86 .93 4. 95 0.93 3.01 0.011 0.0072 Bal

%2 GH4169 A& SLM I ESH
Table 2 SLM parameters for the fabrication

of GH4169 superalloy

Laser Dot spacing/ Exposure Hatch
power/ W pm time/ ps spacing/pm
200 90 90 90

@  t4BD) (b)

84 mm

BT B AR R T () B iR 7R 2 18T (b)

Fig. 1 Schematic diagram of the scanning path (a) and

configuration of specimens for tensile tests (b)
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Fig. 2 Polished microstructure of the as-deposited sample (YOZ)
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Fig. 3 Optical microstructures on YOZ (a),XOY (b) planes of the as-deposited samples and the

corresponding EBSD orientation mappings of parallel direction (¢) ,vertical direction (d)
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Fig. 4 SEM of cellular-dendrite structure in the as-deposited sample on the YOZ plane (a), cellular-dendrite

structure at high magnification (b) and TEM of precipitates in the interdendritic area (¢), TEM bright field

image and electron diffraction pattern of precipitates in the interdendritic area (d)
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Fig.5 Polished microstructure on the YOZ plane of the HIP/HT sample (a)
and etched microstructures on the YOZ (b),XOY (¢) planes
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Fig. 6 SEM microstructures on the YOZ plane of the HIP/HT sample (a).(b)microstructures of HIP sample;
(c)microstructure of samples after HIP and HT; (d) EDS result of the precipitated phase marked by square frame in fig. (b)
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Fig. 7 Tensile properties of the samples after HIP and HT at room temperature (a) and 650 C (b)
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Fig. 8 SEM morphologies of fracture of tensile samples at 650 C and room temperature

(a), (b)fracture morphologies at 650 C ; (¢)cross-section microstructure of fracture at 650 C;(d), (e)fracture

morphologies at room temperature; (f) cross-section microstructure of fracture at room temperature
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