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 1  GH3536!�"#$�%&'()� 

Table 1  Chemical composition of 316L stainless steel powder 

(ω/%) 

Cr Mo Fe Co C W Mn Si Ni 

20.5 9.02 18.79 1.52 0.12 0.60 0.02 0.30 Bal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â 1  GH3536H�DIJ
ÃÄN� SEMÅÆÇ��KÈ 

Fig.1  SEM image of GH3536 nickel-based superalloy powder (a)  

and particle size distribution (b) 

SLMcd� GH3536
�'�ÄÅ(')*+,


-.*I/��'�0�12�3Y12 3 Ø�$

Ø1� 3 min�45('6
789:�	«xr.

oÏÐI�ÄÅÒÓP�ÄÅÒÓP;<è=ìI> 

100%

ρ

ρ

ρ

= ×

���

���

                         (1) 

D~�GH3536 �?ÓP� 8.3 g/cm

3

7g�ÒÓPG

99.5%0.'�ÄÅ@��A�Bf�('C:�D

@��� 15 s�(' ECLIPSE MA200EFGH�¸

��ö�÷ÄÅ�¸ !�I�'J�� SEM-EBSD

K\� JSM−7001F �ó;ôßàõö@� EBSD L

	���ÄÅ�� !CÈâÊË7 

������	
�

���������

��stXu�cdÄÅ�¥ SLMcd GH3536

	
��
�@�.o���MNO
ÏÐef�«

ÓP/PQef��«�N

[11]

> 

l

p

E

v

=

                                 (2) 

D~�p�efá®�v�ßàqP7RSef�«Ó

P(E

l

)´ÒÓPT ÐwU�ìù 3Úî7Tù 3FV�

ef�«ÓP´ÒÓP�
 Y= 8 4 . 5 6 + 0 . 1 0E

l

+ 

(5.29×10

-5

)E

l

2

W(9.48×10

-7

)E

l

 3 

XÐYK�Z[ef�«

ÓP�\��cdÄÅ�ÒÓP]\�5^_�¹e

f�«ÓP�( 180~230 J·m

-1

N�ÒÓPRS 99.55%

0.7��T(ef�«ÓP�ef[`abâc�

���«�Lt�Ù���i�����idef�

ugÊh(����P����\��PjTkZef

�«ÓPlij)�\�

[ 1 2 - 1 4 ]

7Ú0�ef� 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â 2  SLMMNbÉÊËÌÍÎÂ 

Fig.2  Schematic diagram of scanning strategy of SLM 
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Â 3  SLMMN GH3536deEFGÓ`aFGÖJ×Ø 

Fig.3  Fitting curve of density and energy density of SLM 

processed GH3536 samples  
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Â 4  SLMMN GH3536deb,�OPQRÅÆ 

Fig.4  Optical micrographs of SLM processed GH3536 samples: 

(a, b) cross section and (c, d) longitudinal section 
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Â 5  SLMMN GH3536deT����KÈÂ 

Fig.5  Distribution of grain length and diameter ratio of SLM 

processed GH3536 samples: (a) cross section and      

(b) longitudinal section 

 

 

 

 

 

 

 

 

 

 

 

Â 6  SLMMN*«¬ÙÚÍÎÂ 

Fig.6  Schematic diagram of solidification heat transfer in SLM 
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Â 7  SLMMN GH3536deVWKÈÂ 

Fig.7  Orientation distribution diagram (IPF) of SLM processed 

GH3536 samples: (a) cross section and (b) longitudinal 

section 
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Â 8  SLMMN GH3536deÛ¹Â 

Fig.8  Inverse pole figure of SLM processed GH3536 samples:  

(a) cross section and (b) longitudinal section 

 

 

 

 

 

 

 

 

 

 

 

Â 9  ¢£¤p<� AbTUVWKÈÂ 

Fig.9  Crystal orientation distribution of region A on cross 

section 
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Â 10  Ü_Â 9*ÝÞØT�®TUVW¯° 

Fig.10  Evolution of intra-grain crystal orientation along the  

marker line A1 (a) and A2 (b) in Fig.9  
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Â 11  µ£¤p<� BbTUVWKÈÂ 

Fig.11  Crystal orientation distribution of region B on the 

longitudinal section 
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Â 12  Ü_Â 11*ÝÞØT�®TUVW¯° 

Fig.12  Evolution of intra-grain crystal orientation along the 

marker line B1 (a) and B2 (b) in Fig.11 
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Abstract: High density GH3536 Ni-based superalloy block specimens were prepared by selective laser melting (SLM), and the 

microstructure and crystal orientation of GH3536 alloy were analyzed. The results show that with the increase of laser energy density, the 

density of the formed sample increases at first and then decreases. When the laser energy density is 180~230 J·m

-1

, the density reaches 

above 99.55%. The structure has obvious anisotropy, the microstructure perpendicular to the construction direction presents a checkerboard 

morphology, and most of the grains are equiaxed (the length-diameter ratio is 1.83) and are refined (d

mean

=11.23 µm). In particular, the 

grain size in the lap area of molten pool is relatively finer (less than 5 µm). Parallel to the construction direction is the fish scale 

morphology, most of which are columnar crystals (the length-diameter ratio is 2.83), with a larger grain diameter (d

mean

=25.96 µm). 

Simultaneously, SLM processed GH3536 Ni-based superalloy has obvious preferential orientation. On the cross section, the grain has a 

strong <100> orientation, which is cubic texture {100}<001> when it is perpendicular to or parallel to the construction direction. In 

addition, grain growth in SLM solidification has a significant effect on the evolution of crystal orientation in grains, the crystal orientation 

in the deformed grain of the longitudinal section does not change obviously, while the crystal orientation in the deformed grain of the 

longitudinal section changes obviously, which is due to the extremely high temperature gradient and rapid cooling rate (10

5

 K/s) of SLM. 

Key words: selective laser melting (SLM); GH3536 nickel base superalloy; density; microstructure; crystal orientation 
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