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Laser rapid prototyping process of Mo-Cu composites part

BAI Pei-kang, LIU Bin, HU Sheng-liang

(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract: A novel method for producing Mo-Cu composites part by laser rapid prototyping technology was carried out.
Water suspending method was used to prepare polymer-coated molybdenum powder used in selective laser sintering
(SLS). The optimization of laser sintering process was experimentally conducted. The post-treatment process of
prototyping parts was developed, including debinding, high-temperature sintering and copper melting infiltration. The
results show that the optimal parameters are 15 W in laser power, 1 000 mm/s in scanning velocity, 0.1 mm in powder
depth and 60 °C in preheating temperature. The molybdenum/copper composites samples are obtained, with tensile
strength and elongation of molybdenum part of 383.8 MPa and 6.6%, respectively. This method can be used to produce
fire-resisting parts of weaponry and aerospace arms.
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Fig.1 Micrograph of polymer-coated Mo powers
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Table 1 Factor level of orthogonal experiment
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Fig.2 Micrograph of laser sintered part
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Fig.3 Influences of laser powers on sintering depth and

sintering density

RIS C Y DN i € S L B EV S E SUD N
FERRRESE R — B> A bel, e o S M FAIR
[ I A R TR, a2 5 7 A R i AR

MPOCTHF N 15 W I, S P R A
WL IR R W 4 Prs. B MR R, ke
SRS LI o SR INAE TR K5, fiE
AL, FRIBAT A A L2 T8 0 [ AR ] B R
PRSP AR, P EBE SRR L T,
Sy RO R

TR PR LS50, —HEE LA, (RUEREZE
R AP Z A KR RGeS i, X CER] etk £%
BRI i R e 2%

24 TRAMEBEH. SERKREHHATH
Kl 5 B ot as A EAE 300 C e IR



518 %4 6 W) EIREHE, %5 Mo-Cu L& MR PO I i 2 T 2 1097
0.30 90
E 0.25F 175 <
= 2
f=H —_— E
3 020f BE— 5
5 -m;
£ k=
L3 5
£ 0.15 E
“ {45 @

0.10}
: : : 30
0.3 0.6 0.9 1.2 1.5

Scanning speed/(m-s ")

Bl 4 WOCIAHHEE N Be 45 R EA & FE K 520
Fig.4 Influences of laser scanning velocities on sintering
depth and sintering density

B 5 TgeaifFimoE s
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751350 CHikes:m Mg, mEwm, g
R AL B JG <@ BURL )T i 7 7SR AT A, R
BT B AT B IR C 2 ioe e libr. il s
AW RZAT U IR IRE G, A R AR 4SS 1 2
AL 8] (1 EE S T RN IR SR R 45, L AR,
T o R A ARG o

K 6 Frs AR RV UA T &t g
BB BRI, I A R R 2 Rk
Rt KM fLBAERe L R i kR, o LB
CaMG, TN R, 25
XPEPEIERN T 92% A o FPEHERERR B35, SR
151 o AT 6(a) HHRT LA 21, < s ORI ARG AE il
UEWIAE 1900 C (i B SEHLIATEES s AL 6(b)
A ARG RS LS A Ja) 8 RORE [ 0 FRIc 4l -+ 70 B8, 5
AR BRI m e R il be s 5 I S5 11
WS SRIR B AT — /IR AL, R U I AL E AR
& e JE A R A 2D iR

B 6 mlhbesi o Es
Fig.6 Micrographs of high-temperature sintered part
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Fig.7 Fractograph of sample after melting infiltration
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Table 2 Mechanical properties of molybdenum-copper

composites samples

Technique No.  Tensile strength/MPa  Elongation/%
1 383 6.6
2 388 6.9
3 379 6.4
4 383 6.5
5 386 6.7
Average 384 6.6
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