Tl (RPECH(E S SR
Journal of Xiamen University(Natural Science)

ISSN 0438-0479,CN 35-1070/N

E i!
ENERD

(EITRZAR(BRPIEMR)) MEE R

H - T ERT 3D #T BTk 25 44 1) 24

(= Moptr, FHRE, PRt

WA A 2018-03-20

Mg E R HE:  2018-12-04

51 = MM, EIRE, BRI BEIExT 3D 4T EME i Sz [J/oL]. &
TR 2R (B AR RR).

http://kns.cnki.net/kems/detail/35.1070.n.20181129.1345.008.html

@NKitassn

www.cnki.net

WIS ER: EHmBE IR T, ffh NSRRI 2 DR e R HEBUER . BN g 8 R S5
B HEMBAR L E, HEdFRATITF B8 FE TR HEROE e 5 H e fa 4 )
FIRE RN (RIEM S 2R HERRE IR, WTEAE MARE. & BIRTTRS. BEHNC g e F 1
AR 2 HL DU Y CURfh E ) VIR i R P B e 1 o S P S8 Al I 2% 1 AR N 8 e AUAF 4 (il
R ERZEB) AN T AR BEAE Y A RAE s 2 ARWE TR A B . Bl RSBl 77 &g
BB TSCSR R, AR ARANGGAT 9 S AR BUT s R fF N 2 LA R 5 [ A R A5 T i
AR BOARDRE,  IEB OIS —HIVETE 5507 f759 . 807, A0, doE thE A ROt ERRESS
N ERF T ERRI A BRI, SR ERG— 25, AMRBSOLSCEH | 1E# . HUA AR R A,
FURTEE T g A HEAT > B0 IE

HREEIN : AU TIgR i EE I S (R E2EARIT] OsfiBoO) By REHARAREL, £ (hE
FARWIH (MZRREO) ARG & LA 5 405 T N 7 — B R i, LR BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN RE R . B (o B AR (RIZRRO) A2 B 5l
R H L SR TR 28 3 4 0 ) (ISSN 2096-4188, CN 11-6037/Z), it AR 29 W T AT 285 i b X 4%
RSN IE 2 AR



TR AR (E R B2 R

FG TR AR S X 3D T BB 45 A4 1 2 05 i

MEft , EREY , FRiEF

(BMAEMEMRRFER , 88 EI1 361000 )
MABEEHEHE  wangzhenzhong@xmu.edu.cn

WE XNHEHNBEENINEEBRISEFIEOMBER , MRIEFHIBLEMRERRO=ZEERSTE. BLETE
ENXBRFAXN 3D TEHEHRMNMEM THHTHMHAEKE , TEWRR THREMAE,. MITEFR. a8 A &
RETIZSBNBEMBAEEHZEEBMHERBIEUARMEINREBR. ZIRERKP  HEHNRERBES
WHRETREMTmED , MERBERNMTEBRANTLCNRERBEER) ; RASELBIXNMAENRERKELRA
KEBHRK  MEIZSHHANSERNBFEINRENITHRERIRRE , NZBETHRERRRE.
XEW MEEREMYE RERK; REWMEN ; @ERE  BENIT ; TZ3H

PERDES THI61+1 XEirEBl A

Experimental study on the influence of processing parameters for 3D printing
microstructure by magnetic polishing

LIN Longqiao, WANG Zhenzhong™!, CHEN Shiping

(School of Aerospace Engineering, Xiamen University, Xiamen 361000, China)

Abstract In the precision processing of microstructures, the uneven material removal must be skillfully controlled such that
the original three-dimensional morphology of the microstructure is not destroyed. The test platform for 3D printed
microstructure work-pieces polishing is established. Effects of spindle speed, machining gap, polishing time and polishing
path on microstructure conformal polishing and three-dimensional profile removal characteristics are primarily studied.
Experimental results show that the conformal coefficient decreases with the increase of polishing time, while the change of
spindle speed and machining gap exerts little effect on the conformal coefficient. The method of contour line moving
polishing exhibits greater conformal coefficients than the horizontal moving counterpart does. The conformal effect is better
for the microstructure work linear array with hemispheroid and circular array with rings, but not for triangular pyramid work
piece.

Key words Material removal characteristic; Conformal coefficient; Surface microstructure; Magnetic polishing; Precision
machining; Process parameter
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Fig.1 Experimental equipment of magnetic polishing
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Fig.2 The structure of magnetic polishing tool
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Fig.3 The workpiece of 3D printed microstructure

SRR INER 1 PR, NIRRT 4 & fis TR Kb 5 AR A FE A, T i AR R AN 2



4 JE TR 2222 4 (AR B R

ST, A AR b A ) TR S i T B AN T S T T I DA B Sk [ A G ik 1 A R T ) A
BONFEUE R SR TR Y PN T TR R B D TR Sk v T )k A e B e v R PR B R RO SIEBG  D' AA
BEME, #5ei A Gl 2 RN T8, KRS8k, Hd, el 1. 1. Iy
A TS HT R AARTRE A 19 GRS POEHT T S8 1AV Sy 7 b 9 s i 42 0 B0 AR Bl 46 40 14
TRIHICHE TT, BT R KP R s AR R A 2R R 1) TAF IO, e f R B 1 % sl 1) T B SRR i
S, P2 B E0 T WAMEE, SO E R R L s RARE S BRRCR ZE AR . R A TRk
i T 4 25 S5 P s R RE AR D) ELOR 7 — e BB IO B A%, IS4 it T DUASE AR 2 B | 4% 52 B 1) IS 3 A
o fH T S22 PR RR i) TR Sk 8 BN 3h, A el R A 55 i 4 A2 sl e U 20O A pACIR B 5 4 4
6, BB Sk A% Bl B[R] I OR 8 9% B Sk 1 v s BB M R R s BEBE S AR, 4R 2408 1 mm,
FRAt s BEENE 4 frn, Rih T 23858 Xese i TR, mR 1 LRIV
s LRI VL VIBEE 7RSS RN, RAMFEK T Z 2800 a% 3 s i e
5.
K1 LT E5H

Tab.1 Experimental parameters of polishing
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ST KR 3) AR 0.5/1/1.5 600 20 1
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Fig.4 Schematic diagram of contour line moving polishing
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Fig.5 The surface texture before and after polishing observed at the 2 000 magnification
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Fig. 6 The surface profile of microstructures observed at the 500 magnification
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Fig. 7 The surface profile of microstructures before and after polishing
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Fig.8 The material removal efficiency of inclusion microstructure workpiece at the different process parameters
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Tab2. The conformal coefficient of microstructure workpiece after polishing at the different process parameters

28 T (n=600,1=20) 53 11 (4=1,=20) SERSTTI(A=1,n=600)
4 k n k t k
15 0.9982 450 0.9962 20 0.9937
1 0.9965 600 0.9976 40 0.9909
05 0.9967 750 0.9967 60 0.9877
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Fig.9 The material removal efficiency of microstructure workpiece at the two polishing path
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Fig.10 The conformal coefficient of microstructure workpiece at the two kinds of polishing path
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Fig.11 The material removal efficiency of three kinds of microstructure workpieces after polishing

—s—fE —e—BF i

1.000 -
0998 -
« 0906 #— //:‘—\—:'
S F A
& 0994
@ 0902 -
B 9000 - a
0.988 . |
450 600 750
F i/ (rmin?)

12 3 PR 4 AR O 5 B 2R TE 2 4L

Fig.12 The conformal coefficient of three kinds of microstructure workpieces after polishing
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