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Abstract

The 3D printer is a precision machining equipment. The force of the structure of the body, the
change of temperature, the change of the flow velocity of the material and so on will have a great
influence on the machining precision. In view of the influence of load, temperature difference and
velocity, the deformation of the 3D printer’s body will be caused, and the phenomenon of machin-
ing error will be analyzed in detail. In the process of design, the CAD and finite element model of
the 3D printer extrusion mechanism, the worktable are established. The maximum point of the
body deformation is found through the force deformation, the fluid analysis and the temperature
change analysis of the model, and the visualization of the coupling field and the internal fluid in
the temperature field of the extruder structure is converted to the visualization, which facilitates
the adjustment and optimization of the design model. On the basis of the analysis of the data ob-
tained from the operation analysis, the design of the whole machine body is perfected and opti-
mized, which provides a scientific and effective method and necessary theoretical basis for the op-
timization design of the 3D printer.
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EDHLA R M MORAR E 2L . FO@H R L IREUHAT MR & % 5 4% 3h, 3D FTEIHLIN T FAF iR Z 2
3D FTEIHLIT ENHLERF I Ah iR 22 AR A 5 (25 W AR TAG R o TR BEAE e it 3D 4T ENHLEE LSS M )i
FErf, EEAN . R MORHRE =T AR S, AT LR BRI I I AR A0 IR 2 AR
= AT ENHLAS R RE I, e i RS R [ 1]

2. 3D ITENH B EHREERNEL

3D TEIHL(AL S : LocorBot-Family, #L#s/R~f: (400 x 431 x 376) mm, JI TR ~F: (205 x 160 x 140)
mm, EEHN: 10.3 kg) B EBEHKIR. TEEG. X M ESIN . Y mAL s Z g et )
U BF AN 4, W lEl 1 FToR o g5 s 2 B R se i 2]

3. HrW MR TIEGHABRTHH
3.1 BHEHERIH

3D FTEINLZ I I s, B2 D178 TE T N 1] 2 Bl . B8 3 8% LI 6 7E0H 3 1, it [EP
WA X J7 R s s), P2 ARGk /g, fE6HT 25 i R sh Je 1 17 e o BB . DAt 3 4R
FEY 77 E SN b, 8 FE AR Y J7 A 2 3y, B AR5 LA 2 dh S R 3l e 17 AR e «
TAEGEE e Z m#s), TAEER TEGEREM TEGES MR E 3 Fra; 3D FTEHL
JUART ST Sk 1 o] 45 B AL 20 A1 A S B rh B mr TS 45 R F M1: 1) 42 Bk fl &y 0.5 Kg: 2) Mk
B A E R N 0.3 Kg: 3) WALAZ A 2.4 kg: 4) IR i E KL 8 12 g
TEGHMITESER M2 0 F: 1) T/EGER 15Kg; 2) L{FHE=E 0.5kg [3].
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3.2. BUARTERENEL

Y #HL CAD BAUHGE M ik, OB, A, SREURALNT b g R A K, 3 B ANSYS
RAF ST WIS ENFE SO EE T 1], RG] 22 W 3] R B ff S b R TS BEHL CAD HEZY L% 5\ ANSY'S
H, SRAAFRERIG, MRS, @2 RITEMILE, eI 25, & REX
F solid46 ¥z, 22 ANSY'S i 45355 WL 5 (nodes) 55,051, &7t %k (elements) 10,142, T.{F & i 5 (nodes)
371,321, *c¥(elements) 183,630.
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5 3D FTENHL LAER ML, TEIREEINAELZA R, FFHAIITE X JA, JAT Edimnk/h A 8.53 N & [n)
T IE AT &I, 72 Y M, 7EJ6AT N 18.73 N M B M /7, @iT ANSYS 4041, IRMEIEAF X
J7 RS & 0.025940 mm; JeAT Y 7 i KAZFE &N 0.025621 mm, ANJg T M AR
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Figure 1. The structure diagram and the real figure
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Figure 2. The schematic diagram of static deformation of movable gantry bridge
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SR IERATRN 211 N, FRIEEER R, it ANSYS R, MR i R B TIEG Bibds, Xi
RSP EAFEE, BORAI A2 0.00185 mm, ARHE 1 3 EL 5 x 10 %%, #AAILAS & T IO AR, 7E 15 1
B, A2 HUHEZ i s .

B EREEE TR, 3D FTERNLAE XY P L E S E A, S ARG R R, BEIEW
TAE: z P2 AT AR ST IR, BE IR B RR1S B (RIE 2 [4].
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Figure 3. The workbench static deformation diagram
3. TEaRhTRERE

DOI: 10.12677/met.2018.72016 133 HUbE LRE 55 A


https://doi.org/10.12677/met.2018.72016

£H, BRIE

1 WEHE, 2 DR, 3 InBVEEB 4 ThU A 5 IR 6 319 JEH

Figure 4. Extruder physical and CAD model
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Vv P9z VL SRR RS S AR BE I 0 A, PR BRSSP DL RIS . TR S SR .
o R RE SEBRAE L, BE NI E 3 B I R A A AT R R Y B
- ENEMEB IS
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44. FFERBRESIHE I
U] 5 s AR IR 7E 2 N IR A3 AT R, 14 6 SR 3% HA SR A IR E AR RT3 7 AT 1 o
B 5 A, fEZENIRER, B EESMASAENIRE, REE N 300k, SdxEZiEmit, &
FETHRAEE G, H LR RN X iR AR 3004 k, 1A ABS A AR E SR . AR RECN RS

TARAERTR, WA AT 2R 0 340 k, HUACR R
ML 6 ATED, FE RN R B o AT U 5], DRAEZL A 230 51, REs U i ABS 22

m?—oo-m

DOI: 10.12677/met.2018.72016 134 MU TR S AR


https://doi.org/10.12677/met.2018.72016

£H, HRIE

3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02
3.00e+02

Figure 5. Initial state temperature distribution
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Figure 6. Distribution of working state temperature
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Figure 7. The initial velocity distribution in the inner basin of
the extrusion mechanism
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Figure 8. The flow velocity distribution state of the Working
state in the extrusion mechanism
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