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% 1 CoCrMoW & &M AR5
Table 1 Chemical composition of CoCrMoW alloy powder
(w/%)
Co Cr Mo W Si
Bal. 25.73 5.9 5.6 1.5
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mm, FAREE v=400 mm/s, 1 LJZEF =0.025 mm.
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Fig.1 Dimensions of tensile specimens

2.12 RGBT oM

3 CoCrMoW & & ¥ K SEM M . & 3b~3e
Ay SRR I TE S . AT LA R oK 2 2k R R
TERIE, Sk KRR A LA PR (B 3c), B
A EE KU AR B R (B 3ds 3e).

t SEM & n] LU Wb G 208 A 1R | 2 kG
PR DL, AR AR AR K ) B S 50 IR, 75
B ARAFVE 2 40 HOT WOk ACRURLIE W (1) SEM B 5
WO A AT BUR S3 Ar G o A Rt B AR RS 2
B, HAELERANMKEAARNEW. Kk, 2K
Flowcell FC200S + HR Z3 H7 4SO K5y A 10 47 [5] S e 2
ISO BB D REATEEEER L S Bk AT € o0
BT R SLM i CoCrMoW 4 4K K [ JE S k4T
WHHT, h & JER AR IR 23 BT S 57 1 2 25 1k s
(1) B 2 PR A [53] SE e f

Ml 4E {1 & (ElLElongation) & ™ 2 MUk £
T B AN B B O ZR TR AR, 2 b ORI 45 25 [ o
J¥ Ell.Width 14 J& Ell.Length +F5 oKy, HAiF5 A

KN
Ell.EL:l—M (1)
Ell.Length

T SRR A (R 1, 45 20 [ PR B R B8 R A 4
DUPHRG 52 S A 5 I BUME A 05 R ARBR A, KRN 58 8
AHZE RO, A IR A A BB 1. 38 2 ke
AN LA CoCrMoW £ 4K A (1AM [5] 22 1o 35 1 5
HRESERAE . W LA H A0 [ S A 5 265 /0N 1 TR A
T — ARG, 1 4 TR PR RIURE AR 53 S e A v
Kl 4 kIS 2 CoCrMoW & 4y A [ 78 i1 i 5
WA B R R

B 4\ LA B, MR CoCrMoW & & K,
W6 12 ZE A FEAE 0.64 LU N [ (5 SARFLR) 99%, i 5 4iE i
FE/NT 0.3 [ BRI 79.59%, A 5 SE 1 FE 7 0.64
0.3 Fe A (R RURL T 307 B L2 20 A 45 R R,

10 100
8r 180 %’
S 6t 160 &
2 =
3 I 4
S 4f {40 f;
2t 420 §
0 0
0.1 1 10 100 1000

Particle Size/pm

2 CoCrMoW & 4:¥ R KL 40 A1
Fig. 2 Particle size distribute of CoCrMoW alloy powder
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Fig.3 Morphology of CoCrMoW alloy powder (a) and representative particles (b~e)
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Fig.4 Ell. Elongation of CoCrMoW alloy powder vs.
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Table 3 ISO circularity of representative particles
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Table 4 Outgrowth of CoCrMoW alloy powder
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IR ST prappea N 5.71 g/em®, T T4 15 21 3L 1 4
FER 15.6%, XTI S a4, BrRmmshbE Rif.
2.1.4 R IMUALR

Kl 6 & CoCrMoW & 4 ¥ AR K 11 41 2% 3 K J85 il
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Table 5 Relationship between compressibility index and

flowability

Compressibility 1 1115 16-20 21-25 26-31 32-37 >38
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Flowability = Best Better Good Normal Bad Worse Worst
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Fig.6 Surface morphologies (a, b) and internal microstructures (c, d) of CoCrMoW alloy powders

VA S PR O 20 2% 5 3 Tt ] ZH 23R AL, R S AL
N E D

2.2 SLM 2 CoCrMoW & & Y14 &

2.2.1 SLM &F CoCrMoW &4 49 AL LR B ) 5 M 66

B 7 4 JEAE R R T SEM JES. AT LLE Y, B
JEAE i R S B 2L, W8 2 R 5%, R
XS, AT W R AL AR T e R A HE Kk
DA ELAH T 25 N 98.7% . MAE 3K TH SEM 1 ik ]
B B3 /N RORLRG B A OB R ST, FRAK T P
FE i P 2 10 5T o o T S8 JORE R T B5 R A SLML B
AR, mREEMBOCERESER R L, 4 )EHh
B 7D 1 WRSEE o i 7 NIV 7 TS T IR B = L L3 T A4
T 38 A 3 1 I R B B v, B AV D R A A R
R, MRKFER TR, SR, R MRS
R, M 8.3 um,

Bl 8 Ay J T AR I 2 1ty B 0 4 1 JG b i ) 1 < AH
ML, v UG P00 Ja B i I b3 1t B v G A 8 22
gt, ¥Woogk, ReEaln, A DCEMANLUE, &
WL i O RO, A5 B . AT 8en 8d T LUFR:
th, K EME, FER AR IE G T W,
8c A I il 5 AL ZR, mT LU B W] — 2 P

Bl 7 SLM HiJ¥ CoCrMoW & 4x {32 i JE 5
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Fig.8  OM images of CoCrMoW alloy: (a, c) top view before etched and (b, d) side view before etched
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Fig.9 Tensile results of specimens
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Table 6 Mechanical property of SLM and cast CoCrMoW
alloy
P Tensile Yield Elongation/ Microhardness,
rocess
strength/MPa strength/MPa % HV/MPa
SLM 1154%2 852+19 8.5+0.7 3960+50
Casting!"™ 720 480 9.0 3100

10 BURE R AR I 0 3

Fig.10 Fracture surface of tensile specimens: (a) macroscopic fracture surface; (b) microcosmic fracture surface; (c) the magnified

fracture surface of Fig.10(b); (d) fracture dimple
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Fig.11  Electrochemical polarization curves of the CoCrMoW

alloy
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Table 7 Analysis results of electrochemical polarization

curves of the CoCrMoW alloy

Corrosion current density,

Free corrosion

Process potential, Ecor/mV Teor/ X 10%A-cm™
SLM -156 6.29
Casting -143 9.27
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Powder Characteristics and Selective Laser Melting Forming Properties
of CoCrMoW Alloy

Yu Weiyong, Xiao Zhiyu, Chen Yingying, Huang Chuanshou, Zhu Quanli
(National Engineering Research Center of Near-Net-Shape Forming for Metallic Material,
South China University of Technology, Guangzhou 510640, China)

Abstract: CoCrMoW alloy powder for 3D printing was prepared by vacuum gas atomization. Particle characteristics were studied and the
Ell.Elongation, ISO Circularity and Outgrowth were introduced to characterize the particle shape. And the Selective Laser Melting (SLM)
forming properties of the powders and electrochemical properties of the formed parts were studied. The results indicate that the measured
D10, D50 and D90 are 12.50, 28.71 and 58.05 pm, respectively. The majority of powder particles are spherical or nearly spherical and the
mean Ell.Elongation and ISO Circularity are 0.212 and 0.607, respectively. About 74.89% of the powder particles have no adhesion on the
surface. The apparent density and tap density are 4.82 and 5.71 g/em’, respectively, and the compressibility is 15.6%. The CoCrMoW
powder is suitable for SLM and the relative density and surface roughness are 98.7% and 8.3 pm, respectively. The microhardness (HV),
tensile strength, yield strength and elongation are 3960 MPa, 1154 MPa, 852 MPa and 8.5%, respectively. And the corrosion resistance of
CoCrMoW alloy prepared by SLM is better than that of the cast alloy.
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