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Abstract ; Metal printing can realize the direct manufacturing and near net forming of complex functional parts,which has a
wide application and an important research value. In the field of high precision 3D metal printing,selective laser sintering
(SLS)is the main technology. However because of the high cost of the selective laser sintering process,the long molding
time and the narrow range of the metal powder material ,the application of this technology is limited. This paper presents a
new method of 3D printing of metal powder based on digital micro jet and UV light curing, and develops a complete
hardware platform and software system. Experiments are carried out to verify the feasibility and reliability of the system.
The method for 3D metal printing provides a new method ,which has the relatively high research value and significance.

Key words: three dimensional printing of metal powder, digital micro injection, three dimensional inkjet printing, UV

light curing

SUEFTEFAR S P BT R - M TR A DR U R SRR R b . ST EN R TR
2, N USR], BB SEI A o R R AL 0 T 2 A48 = 4EMmS 54T ) ( three-dimensional printing, 3DP) | £ #f
PEFEEHESS (selective laser sintering, SLS) , 33 PR T. 25 A4 28U Jy v FNABE AR (1) R AU RS AN [R] , 45 H X N 4 R
FHSU AN ]

SLS Je: 4 JE M AR AUIFFE YR 2 — PR TBOCA e festh 7 2 B4l AR R, Tl be 25 i AL Y 114k
22 ZE A B ARF AR ). 95 3D Systems 2 FIAE 2016 4F 1 A #fEH 1 ProX DMP 320
B4R 3D TEMHLAERSSTEN B R R ST 275 mmx275 mmx420 mm , 4556 177 5 A7 R 4205 7 &8
T R AIME RE  FEATAS IR TR AR BT U 2 T Tz R

3DP T ZARIATENS RS SLS 2l , AN ) Z Ak o2 WSk AR 1 3O WS R 25 R RE 45 4 R AR 158

We#m H 5 :2017-03-10.

BEE&WA VLA BRGS0 (P4 A1) —arBEH A BT 5T H (BY2016001-01) R 520 K 2% 15 TR (184080H10371).
BIRBRA A€ RIBEE, WFFE 7 0] Z4E4TED. E-mail :631056602@ qq.com

— 1 —



P UM R A2 2R (TR R ) 55 17 45 3 191 (2017 4F)

AR T BT — SRR AR, WSk F MR LA IR I8 ARG A OB 4D AT R P M USRS 4550, UA R 4577
(A BR LS TE 2, A I 1 S8 S22 R 45 5 22 B R 485 R A S A ) — AN SR AL L) 3DP T
ZA L THEBT REIRT 0] BRI AR B R AR BB S BRI T 2R, 4 1 A
JAR B A ROR T

ASCAERTSE 3DP T 254 JRATENAY [ I 5 LA UV G RURL T 20 (SLA ) e B vy 4 JR AL ) g L 2%
R OCEARI T2 UV A IR AE 58 A0 BRUR T REBR I [ 4k, [ 10 ) 15 B 56 38 o, o 4 50N, IR0 H B2
w0 ARSORE UV RBRFE ARG S , 32 IR OBEER N (BRSO IR AR TH T EIVRS BE R | A R 4R 25
REZE TR (R 3 AR L SIS, 3% T 23T Bl i v A 6 8 90 BT 938, S AR AT 8, W D 17 RS 24 19 4
JA.

1 TEhfe RS
ARSCHUR 3DP TR MBI & UV R E TG T | TR TR, A
e SRR A TR AL G ARRSE SC P 454 S I SRS R i 454 R S

TAE. HITENSE—)2 )5 UV SAMT BRGSE AL, AL 5 UV AT DGR, RV T R, (A 17 AR Bk, T 16
T JEATE, HEBANTESE . RECRZS R e 2 st

=Y CADRA M5 K42 M 23
1 4 5 6 7
STLICHFAE g, S J2ATE / |
| | -
VI A5 UV AT L ,
l |
BRI Y [
wilatk SARBUR
N 12 11 10 9 8
fafeed | Y] HURR R M T
R TAE R L S T AL S 2. TR S 3 TR W AR 5 4. X LR 0L 5 5 4T BRI
Nl l 3K 5 6. AT ENMESKHTAL T 005 7. 4T ERIE Sk 3 VEAE ; 8. IR WA 5 9. [l ik
ol R 510, IBICRD 5 1 1. BRUAG TG 9 5 12 LR MG 5 5 13 L BB A 5 14.41E
— B 15 LB AE16.UV 4T
1 3DP TZ4TENiRERE B2 WEHREEN
Fig.1 The flow chart of 3DP process Fig.2 Hardware system structure
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Table 1 Piezoelectric nozzle parameters
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Fig.3 PZT-JET5010 piezoelectric nozzle
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Fig.5 The structure of Roller Fig. 6 The process of laying powder
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Fig. 8 PC software
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Table 2 Chemical composition of 316L stainless steel powder %
C Si Mn P S Ni Cr Mo Fe
<0.03 <1 <2 <0.035 <0.03 10~ 14 16~18 2~3 Bal
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Table 3 The performance index of VeroWhitePlusTM ( RGD835) after curing

PURGRE/MPa WP KR/ % FdkieE/MPa HTETRIE/MPa TiliE/ MPa  #VETEIEE (0.45 MPa)/C  #VSIZIRE (1.82 MPa)/C
50~65 10~25 2 000~3 000 75~110 2200~3 200 45~50 45~50
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Fig.9 The printing effect of per layer
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