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Fig. 1 Appearance diagram(a) and particle size distribution(b)
of imitative gold powder
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Table 1 Chemical composition of imitative gold alloy (mass

fraction/%)

Cu Al Ni Sn In Ce
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Table 2 Process parameter combination of SLM forming

Cu6AINiSnInCe

vi(mm-s ") PIW
300 100 200 280 350 400
400 100 200 280 350 400
500 100 200 280 350 400
600 100 200 280 350 400
700 100 200 280 350 400
800 - - 280 350 400
1000 - - 280 350 400
1200 - - 280 350 400

K 2 s AR T ZZHAEGT SLM Sl
o AR S K i 2 AT, WOLThR—E R,
Wt 5 41 2 0 R A B VRN S R — 5
I, B HOG T A A IO (K g . AR A g
EHERRX IR, BOLRERESHOCTI R
IELGI S B U L o Thae—sen), B
T L I IO BE 5 L IZHT AR, R AA AN B
HARRERUSCR SLM BFEEUH BELIRBRG; $HiE
FEMB|—EE )5, MARBRMBRNE, R&FEL



374 o [ A G R A AR 2020 £ 2 A
8.0 500
: égg w x[[ x x x x| x[[[x x
400 - x x x x| x x x
o 1D 5
o x x x x|l x x x
g 5
. "g 300
8o 3 x x x x|[x. x x
> 7.0 - v
.% % 200 F X X X xX|Ix x x
a " — X X X X [x _x X
6.5 VI
100 + X X X x x X X
X X X X X X X
6.0 0 '

200 400 600 800 1000 1200
Scanning speed/(mm-s™")

B2 LZ2H5EEEERR

Fig. 2 Relationship between process parameters and sample

density
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Fig. 3 Diagram of relationship between process parameters

and Cu6AINiSnInCe sample
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Scanning direction

Fig. 4 Surface morphologies and R, values of Cu6AINiSnInCe alloy formed by different parameters: (a) 400W, 300 mm/s, R,=
31 pm; (b) 350 W, 700 mm/s, R;=9.2 um; (¢) 200 W, 600 mmy/s, R,=20 um; (d) 400 W, 1100 mm/s, R,=30 pm; (e) 100 W, 300 mm/s,

R,=4.7 um; (f) 200 W, 1100 mm/s, R,=35 pm
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Fig. 5 XRD diffraction pattern of cast ingots, powder and
SLM sample
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Fig. 6 DSC curves of Cu6AINiSnInCe ingot, powder and
SLM samples
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Fig. 7 Leica optical morphologies of ingots and SLM samples: (a) X—Y of ingot; (b) Y—Z of ingot; (c) X—Y of SLM sample; (d) Y-Z
of SLM sample
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Fig. 8 SEM images of ingots and SLM samples: (a) Microstructure of ingot; (b) Partial enlarged drawing of ingot; (c) Microstructure

of SLM sample; (d) Partial enlarged drawing of SLM sample
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Fig. 9 TEM images((a),(c) ) and diffraction spots((b), (d)) of SLM-shaped samples
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Fig. 10 Compression curves of SLM molded samples of
different power
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Fig. 11 Compression curves of SLM molded samples with

different scanning speeds
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Fig. 12 Microhardness of ingot and SLM sample
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Fig. 13 Polarization curves of Cu6AINiSnInCe ingot and

SLM samples
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Table 3
polarization curve analysis results

SLM sample and cast Cu6AINiSnInCe alloy

Jeor! (A~cm_2)
1.26X10°°
3.34%X10°

Sample Qcor/MV

SLM -317.5
—290.6

Casting

EIEFE

K| 14 Fi7n N Cu6AINiSnInCe #5i& iRELZ HAL 2
JEE S IR TSR, R R R k= M A RS
PR, —Fh2 B 1400) T IHRRTES, 53— Fh2 ] 14(c)
HZURIER . BRI IR T U 1 PR e
ANBEA 2K 11 BHL b 2 T FE ek R R — 2P kAT . B 1S
Fi7R N SLM iR 2 Fa Al 22 i U I R T RS, 1kFE

Fig. 14 Surface morphology of Cu6AINiSnInCe ingot after electrochemical corrosion: (a) Casting; (b), (c) Partial Enlarged

drawing of (a)

(2)

B 15 SLM RFFE A28 s R TSR

Fig. 15 Surface morphology of SLM sample after electrochemical corrosion: (a) SLM; (b) Partial enlarged drawing of (a)
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JE ik L I SR R L AR 6 REAE & S AL T,
FRAEEARTE B k= AN E S, DRI Tk 0 AN e
PRI R, A T3 TR E AT v ™= g i R
T BCRIERS: SLM lFE A o SR fi LR AR
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PrgE FERO S i M REA & SLM BUkE, 55 H S il R
EERIT

5

3 &g

1) R 5 45 b A5 1T R 2 T T 30 DA Bt 5 R I HY
RN A& X kEE SLM R E
Cu6AINiSnInCe 1i& & & T ESHAENMNS, Kk
TR AT T (O B A X e )
PRI . BRIGIX . S0 IX L T FERL X R R R X
HANXI; TSR EEXE, Bt E%
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HAR M ORF AR E PIRES 1R B . R &L
Uf, FRIHKEEEA 9.2 pm.
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Process optimization, microstructure and properties of
SL.M forming Cu6AINiSnInCe imitation gold alloy

CUI Bo', XIAO Zhi-yu', ZHU Quan-li', WU Yuan-biao', WEN Li-ping', CHEN Jin®

(1. National Engineering Research of Net-Sharp Forming for Metallic Material,
South China University of Technology, Guangzhou 510640, China;
2. Foshan Suizhibo New Materials Technology Co., Ltd., Foshan 528247, China)

Abstract: The Cu6AINiSnInCe imitation gold alloy was fabricated by selective laser melting (SLM). The influences of
different process parameters on the forming quality, microstructure and properties of samples were investigated. The
results show that the effects of laser power and scanning speed can be divided into six zones according to the
morphological characteristics of as-built samples, named fusion zone, completely melting zone, balling zone, partly
melting zone, severely balling zone and unformed zone. The laser energy density reaches 156 J/mm® in the completely
melting zone. The imitation gold powder is completely melted and the molten pool remains stable. The as-built sample
has high density and good surface quality with a surface roughness of 9.2 pm. SLM sample is composed of a-Cu(Al Ni)
phase and 0-Cu41Snl1 phase which are distributed in the matrix. SLM specimens have better deformation resistance,
microhardness and corrosion resistance than those of casting specimens.

Key words: selective laser melting; imitation gold alloy; process optimization; microstructure; performance
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