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Table 1 Chemical composition of Ni-base
superalloy powder Wg /%

Si Mn B Cr C Mo Co Fe W Ni
0.02 0.02 0.003 21.87 0.056 9.12 1.23 182 0.49 4
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Fig. 2 SEM morphology of GH3536 alloy powder
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Fig. 3 Schematic diagram of scanning strategy
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Fig. 4 Finite element modeling
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Fig. 5 Simulated temperature fields of the samples paths after cooling for 10 s



2022%F E1HIETE

i, HRANRZ . ANESEEAEERFRER
K%, FUEERERE. TiERARETERPOR
El, #aILUBMihE LML ESHII2NEERS, &
EPETE—x. ZB2ERABNTL2ZE, Bk
= E%2 mm, &FXARE, HFRBEEM

AN hva = N J
7T, SHE—SHoPESHEETRE., LIEERNR
2200F
2000 1 e e N
1 800
1 600 e
p 1 400 «\m@\ﬁmw\w S
201200
" 600 SR
800 F
600
400
200 1 1 1 ' i i 1 1 i 1 i
0 100 200 300 400 500 600 700 800 900 10001 1001200
f(A]/s
(a) ff5

=7
dews JODIS

ERNEERFTHNEIRNLIEE . ARF0
I, HZRYKEIRERA, RBEARMENR
ETURFPORMERR ., BEEBICIRMRITZEHAY
BN, TERARKEEP LR, HMEEHBETFE, K
RERE, BRIEEHMETHN NE, XERABE
EHAEMN, Mt h BB R .

2200F
2000+
- RS 78 ORI
1600| m‘
21200 )
= 1000 JE)ULHi}Jk
800
600 ¢
400}
o0l
0 100 200 300 400 500 600 700 800 900 10001 1001200
WAl /s
(b) Hls s,

Eo Mi=ErdiehiR ERH%
Fig. 6 Temperature change curves of the samples during the forming process
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Table 3 Tensile properties of samples formed by two
scanning strategies at different temperatures

WG PN JEIRSEE/MPa FTRSREE/MPa il R %
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Fig. 10 Fracture morphology of samples formed by two scanning paths
strategies at different temperatures
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Effect of Scanning Strategy on Temperature Field and Microstructure and
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Abstract:

In this study, ABAQUS software was used to simulate the temperature field of GH3536 superalloy produced
by laser solid forming with two scanning strategies. The results showed that the energy accumulation of
reciprocating-cross-grating-scanning strategy was higher than that of cross-grating-scanning strategy. The
effects of the two scanning strategies on the microstructure and tensile properties of the alloy were studied
by means of OM and SEM. The results showed that the two scanning strategies had limited effect on the
microstructure and the properties of the alloy on the premise of appropriate process parameters. The two
samples both showed columnar microstructure, and fractured on a ductile mode with dimples on the fractured

surface during tensile test.

Key words: laser solid forming; scanning strategies; GH3536 superalloy
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