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Effects of Energy Density on Forming Quality and Mechanical Properties of SLM SiC/
Ti-6A1-4V Composites
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Abstract: SiC/Ti-6Al1-4V composites were prepared by selective laser melting (SI.M) with different energy densi-
ties. The forming quality, microstructure, hardness and compression properties of SiC /Ti-6Al1-4V composites were
investigated by XRD, SEM, nanoindentation and room temperature compression. The results indicate that excessive
energy density leads to warping deformation of specimens. With energy density of 83 J/mm?®, the reaction between SiC
and Ti is incomplete with residual SiC particles, resulting in the reduction of compressive properties. With the increase
of energy density, a and 3 phases are grown and the compressive strength is gradually increased. The porosity of com-
posite is lower and the compression performance is desirable under energy density of 167 J/mm®, while porosity and
residual stress are enhanced and reinforcement phase is aggregated with energy density increasing to 278 J/mm?’, reduc-
ing the compressive properties.
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1250 W I3 R EATTED . 45 400 2 B0ROHIRE R 0 it it
WL 1, FTE AR R Ti-6A1-4V H AR T AGER N
150 C 7 ArSURU T SEATITED . B2 I 30 pm 4T
BVt e v B P 22 ] O 4 8 B AR e 677

e & % E & 52 4T B A 20 2 e Y 2 A
FZMHEAFXCHY:
P
EZ% (1)
K, PREM IR o AR o A S R
TE A4 B A 2 TA) A TR B 5 2 A Sy R B
A 5 il SLM 125 3 A4 il i 47 ER AL, iR R F
5 mmxX5mmX3mm. AN, BT T SRS
BN L GE B )Z AT B 58, W8 7E A R 2k i i %

P
(sz;)?%‘?ﬁﬁ‘]ﬁﬂco 1 9 4l 8] BE O 120 pm 5

60 pm M9 254 T, FHH B 500 mm/s, 435 F 150 W
686

ZE 13l HA B R R SLM A& IR [ AR R
KEEAMB AL EREEXEZE. Har hH= X
SiC UKL 5z N f) fe A RE A %% B i B 5T, HLOG T g i %
XoF % W J T 1 5% Wl B9 BIF 5 AN 7848 o AR5 LA SIC
AR R B A SLM T 25 18 A TR) BE 1% R il 4%
SIC/Ti-6A1-4V &4 bR, 8 it FAE 78 2 %5 B2 A2 fb X 4
BEIE 5 12 VERE I 52 0, 3 B S1C UKL 5 B4 B 07 1
AR ERE, BN RS S,

1 RIEMH R T *

1.1 R IEwF R

i FH QXQM -8 #4722 U BR B HLAS BROIR Ti-6A1-4V
AR (15~53 pm) 5 SiC # K (1~5 pm) R & ik 17 Bk
B Ti-6A1-4V 5 SiC it b Ry 98.91:1.09, A& B A B4
BN 5% B (Ti.Si,+TiC) , BRBF L R 2: 1, # 8 K
250 r/min, BRE B8] 4 6 ho WA J5BA T 550 A ER IS TR
WIS WK 1, Al LLE S, Ti-6A1-4V By K BRE 14
LB Ta) T STC 3 A 52785 e 1 1 22 T (AOR CHL I 1b) o
XiF BR R IR IR A R R CILE 1o #E 47 EDS 1 14, 7T LA
F 5 SiC WUk T 0 A Ti-6A1-4V By AR BR F2 1 , 17 24K H
KA RE T B A BRI B, 2 25 5 2 58 43 )07 11 7]
Rt BRI T AR 1 O Bl 1

(c) BRI GBI AT

(d) Siffifh

®1 SHIZSHTHRETE
Tab.1 Energy density under different group of process

parameters
BOET %R /W et B/ (J-mm™)
FAHE AT =120 um F14 18] B =60 pm
150 83 167
250 139 278

1.3 SHAERIREZE
5 1 A A A v R Ak B XD3OM #Y 4 A



AE TR % 2 6 SLM il & SiC 3 98 B A 5 b1 RHMOE B X 2 PERE 2 1

T % A8 A T AT WL, OF ) Imaged #/4 gE 1A
FLERAE B . 1E8E Krol IF T (3% B9 HF +7% i HNO,+
90% 1) HoO , 44 B 43 %00 % 3 1 328 47 JgF ok, £ FH Y ML-00
P PEMLHEAT I VRIS L #E Quanta 250 3 & S R 5
Fili FLBE T O U R L LR AT A . il X AR
A S ASCRTIRCRE 9 P R 2 LR AT 43 B, Cu BB 48 47 2 R
30°~80%, ALK K 0.02° R I 4 [T 1+ (HV-10002)
HEAT A R, 9 A R G T D0 4 R 4] 3 20 MR R
oo 1N, [ 10 s. £ MTS E45.105 8 B, 1
T3 R B AL b i AT % R 4K 8, R g KRR R SE
$4 mmXx6 mm, N F #H FE Sy 0.000 1 s o ik £
NanoTest Vantage Alpha 44K I8 3% £ XF 10 2 47 I
LA R 0.1 No 75 X sl b, WAL R A F SiC i
PR, JI WA IR AL TAE R X .

2 RKBLRL®

2.1 FIERER=Z

AT A & 2% B BRI IR 2. AT LA
H FERE R 2 B Jy 83 139 11 167 T/mm® 1y &4 F , it A%
B #4750 R H 2 RE R R £ 278 J/mm’ & L i

«. 9 3

¥ 1

o
g '}

- &
)

’ -

100 pm 100 pm
(a) 83 J/mm’ (b) 139 J/mm’

5 mm

(c) 167 J/mm’ (d) 278 J/mm’

B2 FREHEELT KRR
Fig.2 Forming status of specimens at different energy densities
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Fig.3 Cross-section morphologies of specimens at different energy densities
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Fig.4 Porosity of specimens at different energy densities
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Fig.6  XRD results of specimens at different energy densities
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Fig.8 Vickers hardness of specimens at different energy densities
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Fig.10 BSE images and load-displacement curves of experimental regions
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