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KY THUAT - CONG NGHE MAY IN 3D — DICH VU IN3D

PHAN MEM CAT LOP PRUSASLICE
1.1 Giéi thiéu chung

Cong nghé in3D la mot qua trinh san xuat cac chat liéu theo phwong cach xép
chdng tirng 16p 18n nhau tao nén vat thé 3 chiéu. Bé 1am duoc viée d6, nguoi ta da tao
ra c4c phan mém cat 16p phd bién nhu tao file gcode dé c6 thé sir dung dugc cho may
in3D. Hién dang sir dung pho bién tai Viét Nam nhu UltiMaker Cura, Simplyfi3D ,
PrusaSlice

Céac phan mém nai trén s& cho ra cac file dudi dang gcode dé diéu khién dong co
bude ciing nhu 14 nhiét &6 dé may in hoat déng mot cach hiéu qua nhat. Trong qua trinh
str dung 3 phan mém noi trén, theo em thay thi PrusaSlice 1a phan mém dé sir dung va
cho ra I6p in dep nhat.

1.2 Giao dién chinh ciia phan mém PrusaSlice

Khi mé phan mém, ta sé& thy giao dién gém c6 6 phan nhu bén dudi:

6 *Untitled - PrusaSlicer-2.6.0 based on Slic3r

= a X
File Edit Window View Configuration Help

[®) Piater €3 Print Settings W Filament Settings [ Printer Settings Simple  Advanced @ Expert

Print settings:
[ & kingroon kp3s1 v\a

v Infill:| 20% v| Bim:[g

r 2 < Name Editin
[l S = - <

Scale factors: [19999 |[19999 19999 |x O
Size [World): |40 40 40 mm
Dlinches

Info
Size:  4000x4000x40.00 Volume: 62359.19

= 904 PM
Qs aNe 8/23/2023 !W

Hinh 1 Giao dién chinh cia phan mém PrusaSlice
O phan 1 14 thanh cdng cu caa phan mém, gém c6 2 thanh trén va dudi. O thanh
trén ta s& hiéu chinh phan mém, thanh dudi gdom 4 tab hiéu chinh 4 phan chinh caa may
in.
- Tab thi nhiz nhdt Plater: giao dién chinh, diéu chinh kich thuéc, vi tri vat can in.
- Tab thi# 2 (Print Settings): Diéu chinh théng sé vat can in
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KY THUAT — CONG NGHE MAY IN 3D — DJCH VU IN3D

- Tab thiz 3 (Filament Settings): Diéu chinh théng sé vat liéu in
- Tab thi 4 (Printer Setting): Théng s may in.
Dau tién, ta quan tdm tab tht nhét Plater, ciing nhu 14 giao dién chinh khi mé
may nhu hinh 4.1. O vi tht tha 2 caa giao dién s& c6 chire ning ting giam sé luong
file in nhu hinh bén dudi.

(815

i Undo/Redo (Ctrl+Z/Y)
! Search (Ctri+F)

Copy/Paste (Ctri+C/V)

Arrange (A)
Delete All (Ctri+Del)
Delete (Del)

Add (Ctrl+l) (dudi file 1a .STL; .OBJ)

Plater

Hinh 2: Thanh cong cu diéu chinh sé lweng file in.
Tiép theo dén tab thiz 3, ta c6 cac chic nang diéu chinh vi tri, kich thudc file cu

thé nhu hinh 4.3
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KY THUAT — CONG NGHE MAY IN 3D — DICH VU IN3D

Di Chuyén vat in

/ "/

28 Phong to, thu nhé kich thuéc B

BN Xoay vat in

: 0

% Chon mit phing dav [

I Ciit, chia nhé vat in

Tao thém support vat

P/ Chon duong vao nhua SS9

Do kich thuéc bat ki |  ‘

Hinh 3 Thanh cong cu diéu chinh vi tri kich thwéc file in
O tab thir 4, ta c6 thé chon théng sé in, chon may in, chon vat liéu in, chon %
infill, bat tit support va brim. Cu thé nhu sau:

e Néu ban chi chon mét kich thudc may in va dau phun, thi ban da chon dung
may in. Néu ban chon nhap nhiéu ciu hinh may in, hdy chon cau hinh ban
muén str dung tir menu tha xudng nhu hinh 4.4

e Céc vat liéu khac nhau yéu cau nhiét do in, toc do in, 1am mat khac nhau va nhiéu
cai dat khac. May man thay, PrusaSlicer c6 sin cac cai dit truge cho nhiéu vat

liéu khac nhau, vi vay ban chi can chon mot vat liéu nhu hinh 4.5
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KY THUAT — CONG NGHE MAY IN 3D — DICH VU IN3D

e Néu nhu ban c6 nhiéu may véi cac thong sé dau in, kich thudc khac nhau thi c6
thé tao nhiéu may, khi can st dung may nao thi c¢é thé chon nhu hinh 4. 6.

e Support. Boi vi mbi I6p nam trén 16p trude d6 nén c6 thé can phai in cau trdc hd
tro bén dudi cac bo phan, néu khong s& duoc in gitta khdng trung. Ngoai ra, may
in kho c6 thé tai tao cac phan nhé ra qua ddc. PrusaSlicer c6 thé phét hién vj tri
dit cac gia d& va tao chiing mot cach tu dong. Dé bat hd trg, hay chon HJ tro:
everywhere hoic On build plate only tir menu tha xudng theo hinh 4. 7

e Infill. Cac d6i tuwong thuong khong duoc in ¢ dang rin nhung ciing khong
rdng. Mau dién thwa thét duoc sir dung dé dién vao bén trong mé hinh. Muc dich
chinh cua viéc lap day la cung cap cau tric hd tro bén trong cho cac 16p trén
cung, cling nhu cai thién cac tinh chat co hoc cua ban in. Mat khac, ching toi
thuong mudn giam luong vat liéu nap vao cang it cang tot dé giam ca thoi gian
in va muc tiéu thy vat liéu. Luong dién cd thé duoc diéu chinh trong hinh 4.8.
Thudong thi gia tri khoang 15% hoat dong tét.

_Printer:

=7 B Original Prusa i3 MK3S ate;

System presets
= 8 Original Prusa SL1

"1 B Original Prusa i3 MK2S
Original Prusa i3 MK3S
* B Original Prusa i3 MK3S 0.6 nozzle

= B Original Prusa i3 MK3S MMU2S
* k3 Original Prusa i3 MK3S MMU2S Single

Hinh 4 Chen théng sé in
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! Simple Advanced 8 Expert
Print settings
£ 8 0.15mm QUALITY MK3

Filament

B 8 Pusaria [«
B B ColoiFabb HT =
B 8 colorFabb PLA-PHA
B & ColorFabb XT
Il 8 colorFabb XT-CF20
- B ColorFabb corkFill
B B ColorFabb nGen
B 8 Colorfabb nGen flex
B ColorFabb woodFill
B B £30 Edge
I B e300 PC-ABS
- B Fillamentum ABS
- B Fillamentum ASA
B B Fillamentum CPE HG100 HM100
I & Fillamentum Timberfill
B B Generic ABS
- B Generic PET
- B Generic PLA
= . Polymaker PC-Max
B PrimaSelect PVA+
I G Prusa ABS
B Prusa HIPS
- B Prusa PET
- B Prusa PLA
- B Prusament PETG
Prusament PLA
B B semiFlex or Flexfill 98A
B8 Taulman Bndge
B B Taulman T-Glase
B verbatim BVOH
B Verbatim PP v

Hinh 5 Chen vdt ligu in
— X

' Simple * Advanced @ Expert

Print settings:

| @ kingroon kp3s1 V|@
Filament:
| - kingroon kp3s1 ~ |@
Printer:

E kingroon kp3s1 |v (@}

System presets
=] & Original Prusa MINI & MINI+ 0.6 nozzle
User presets

M= 180 3D P.L 1
=  3Dp420

1 3peL

=  so0

E kingroon kp3s1

© Add/Remove printers

Hinh.6: Chgn may in
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 Simple Advanced ® Expert
Print settings
© B 030mm QUALITY 06 nozzie MK3

Filament

B B Prusa PET 056 nozze
Printer
£1 B Original Prusa i3 MK3S 0.6 nozzle

Supports. None

A |
infill | 15%None
Support on build plate only
For 't enforcers

Hinh 7: Chen logi support

© Simple © Advanced @ Expert

Print settings:
| {-C:}} kingroon kp3s1 V|@

Filament:

| - kingroon kp3s1 V|@

Printer:

| E kingroon kp3s1 V|@
Supports:| None V|
‘v Brim: [+]

Infill: | VS

Mam Editing
Yol 0% ® ©
I 15% m

20%
25%
30%
40%
50%
60%
70%
80%
90%
100%

Hinh 8 Chen % infill cho phu hep.
1.3 Print Setting — cai dit théng s6 khi in
1.3.1 Layer and perimeters

> Layer hight (chiéu cao layer)
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Chiéu cao ciia ting 1at/d6 day cua timg 16p. Chiéu cao cua 16p 1a yéu t6 chinh anh
hudng dén ca hai:
e thoi gian in
e d0 phan giai doc
Bang cach chon chiéu cao ciia I6p cao hon, ban ¢ thé rit ngdn dang ké thoi gian
in v&i chi phi 13 cac 16p dé nhin thdy hon. Mit khéc, viéc chon chiéu cao I6p nhé (vi du:
0,10 mm) s& mang lai nhiéu chi tiét hon véi chi phi 1a thoi gian in 1au hon.
N6i chung, chiing t6i khong khuyén ban nén giam xudng dudi 0,10 mm vi cai thién
chét lugng in v&i cac 16p 0,07 hodc 0,05 mm 1a tuong ddi nho véi thoi gian in lau hon

dang ké.

| I |
10 mm

L
10 mm

 EE—
10 mm

®1h 51m @ 0h 57m ® 0h 39m
DETAIL 0.10mm SPEED 0.20mm DRAFT 0.30mm
PLA 1.75mm PLA 1.75mm PLA 1.75mm

Hinh 9 Layer Hight
> First layer hight (chiéu cao layer lép dau)

Khi in véi chiéu cao 16p rat thap, van c6 thé mudn in 16p dau tién day hon dé ting
d6 bam dinh cho givdng in. Cdu hinh in géc ciia Prusa luén sir dung 0,20 mm lam chiéu
cao 16p ddu tién.

C6 thé biéu thi gia tri nay dudi dang gia tri tuyét ddi (vi du: 0,20 mm) hodc dudi
dang phﬁn tram ctia chiéu cao 16p mac dinh (vi du: 150%).

Thay doi chiéu cao cua 16p dau tién rat c6 thé s& yéu cau diéu chinh hiéu chudn
cia I6p ddu tién trén may in.

» Pemeriter (16p tuong).

3D PHU LAM 7
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Xac dinh s lugng dudng vién téi thiéu tao thanh birc tudng ctia mé hinh. Céc ciu hinh

Prusa gdc 1udn st dung t6i thiéu hai 16p.

> Spiral vase (Ché d¢ binh xodn 6c)

Tao mot ving chtra phéac thao don lién tuc, ting dan chiéu cao Z.

Khi in bt ctr thir gi c6 mot blrc twong c6 chu vi, ludn c6 mot 16 héng nho khién
may in chuyén sang 16p tiép theo. DPiém niy, noi may in dimg lai va hoan thanh chu vi,
tang chiéu cao Z bé’mg chiéu cao cla 16p va bat ddu mot chu vi mdi, tao ra mot 'vét seo’
khé coi chay doc theo canh ctia mé hinh. Vét seo nay ciing 1a mot diém yéu ciia ban in.

Binh xoin ¢ khong c6 bat ky diém nao nhu vy ma 16p thay doi, ngoai trir N 16p
ran dudi cuing dau tién. Thay vao d6, chiéu cao ludn ting dan cho dén khi dat dén dinh
cua ban in.

Khi ché do binh hoa dugc kich hoat, PrusaSlicer sé& tu dong dat céac cai dat lién

quan tuong Ung:

mot chu vi
e nap 0%
e céc op ran trén cung bi v hiéu hoa
e ho tro bi vo hiéu hda
e V0 hiéu hoa "dam bao d6 day vo doc"

Vian c6 thé diéu chinh s6 I6p ran phia dwdi. Hon nita, ¢6 thé diéu chinh chiéu rong
Extrusion ciia External Perimeters trong menu Advanced dé co dugc binh day hon/chéc
hon/kin nude (vi du: tir 0,45 dén 0,6).

Mo hinh nén duoc dinh nghia 13 mot khéi. Néu khong, PrusaSlicer s& thir (va
khong thanh cong) dé tao ca bé mit bén trong va bén ngoai, vi vy chi 1dp mé hinh kich

thudc bén ngoai.

3D PHU LAM 8



KY THUAT — CONG NGHE MAY IN 3D — DJCH VU IN3D

Mbéi lan chi ¢é thé in mét doi twong o ché dé binh hoa. Néu co6 nhiéu dbi tuong
trén ban in, s& khong thé in chung lién tuc. C6 thé khic phuc han ché nay bang cach bat
in tudn ty.

> Solid layers - top/bottom (lop trén — duwoi)

Phén dudi cling va trén ciing ctia moi mé hinh thudng duogc lap diy bing cac 16p
dac (100% infill).

C6 thé dit bao nhiéu I6p trén ciing va dwdi ciing tly thich. Cling ¢ thé dat do day
thanh t6i thiéu, diéu nay dic biét hiru ich khi st dung chirc ning chiéu cao 16p thay
d6i. Chu giai cong cu bén dudi cc cai dit nay s& cip nhat v6i moi thay doi thuc hién,
gitip hiéu rd hon vé d6 day thanh trén/duéi thu duge.

Dit cac 16p dic trén cung hodc dudi cung thanh 0 s& ghi dé& d6 day thanh tbi
thiéu. Vi vay, khong can phai dat d6 day thanh t6i thiéu thanh 0 dé c6 duoc cac 16p trén
cung hoac dudi cung.

Horizontal shells

Solid layers: Top: 8@ ¢|7 Bottom: & ¢ |5 =
Minimum shell thickness: Top: & |06 mm  Bottom: & | 0.5 mm

Top shell is 1.05 mm thick for layer height 0.15 mm. Minimum top shell thickness is 0.6 mm.
Bottom shell is 0.75 mm thick for layer height 0.15 mm. Minimum bottom shell thickness is 0.5 mm.

Hinh 11: Hiéu chinh Top/Bottom Layer
Phan cheén rin trén clng vé co ban la bac cau qua mau chén. Do d6, hau nhu ban
s& ludn thay mot chut ching xudng & mot vai dong dau tién. Do thim cang thap, khoang
cach bac cau cang dai va két qua 1a do vdng cang Ion. Biéu nay co thé duoc khac phuc
bang cach don gian 1a ting s6 16p ran - chiing to6i d& xuat it nhat 3 16p trén cuing. Ban c6
thé giam thém hanh vi nay bang ludi sira doi, gitip tang lwong chat don cho mot vai 16p

cudi cung trude khi chét ran thim vao.

3D PHU LAM 9
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Hinh 12: Top Layer _Tur tréi sang phdi, lép 1, 2, 3 va 5 trén cung, dwoc in ¢ dj cao
lop 0,1 mm.
» Ensure vertical shell thickness (Pam bdo d¢ day mat ngoai)
Chure ning nay giai quyét mot trong nhiing van dé 16n nhat cua cac may cét cii hon, do
la c6 céc 15 giita cac chu vi trén mot bé mat nghiéng. Diéu nay 14 dién hinh khi in twong
ban than va cac md hinh tréng c6 vé hitu co khac. Nhirng vat thé nhu vy thuong c6 mot
vai 15 trén dinh dau. Khi chire nang nay duoc bat, PrusaSlicer dam bao riang né dat céc

hd trg (ndi bo) can thiét cho cac chu vi trong mot 16p sap toi.

Hinh 13: Ensure vertical shell thickness

» Avoid crossing perimeters (tranh vanh dai)

3D PHU LAM 10
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Tranh vuot qua cac vanh dai 1a mdt thuat toan dé giam thiéu viéc vuot qua cac
vanh dai bén ngoai trong qu4 trinh di chuyén, gitp giam viéc xau chudi (dic biét 1a véi
may dun Bowden) va cai thién chit lwong in tong thé.

Bat tinh ning nay s& 1am chdm qua trinh tao ma G va ting phan nao thoi gian in
(thoi gian ting khac nhau gitta cac kiéu may).

Tinh ning nay di duoc cai thién dang ké trong PrusaSlicer 2.3. Thuét toan méi c¢6
ging dinh tuyén duong di chuyén bén trong cac dao ddi tuong bang con dudng ngin
nhit trong khi tranh cac 15 va chd 16m, dong thoi st dung con dudng ngan nhat khi di
chuyén giira cac dao.

Néu duong vong dai hon D¢ dai dwong vong tdi da, tranh bing qua vanh dai s&
khong dugc ap dung cho hanh trinh di chuyén nay. C6 thé sir dung cac gia trj tuyét dbi

tinh bang milimét, phan tram di chuyén ciia hanh trinh hodc dat gia tri nay thanh 0 dé

tat tinh nang kiém tra 46 dai dudng vong tdi da.

VS A

Hinh 14: Chirc nang Avoid crdssing perimeters
» Detect thin walls (phat hién twong mong)

Theo mic dinh, mbi btrc tudng bao gém cac chu vi bén ngoai va bén trong (tbi
thiéu hai chu vi d6i véi tudng mong). Néu c6 di khong gian cho nd, mot mau infill s&
duoc st dung dé 14p day khoang trong giira cac chu vi bén trong/bén ngoai nay.

Kich hoat tinh nang Phat hién twong mong cho phép PrusaSlicer chi tao ra mot

chu vi duy nhat hoat dong nhu 16p vo bén trong va bén ngoai. Piéu ndy s& gitp nim bat
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cac chi tiét nho. Tuy nhién, cic buc twong mong hon mét chidu rong dun chu vi duy
nhat c6 thé van bi bo qua.
> Thick Bridges (I6p cau)

Vi nhiing ly do lich sir, PrusaSlicer da tung in nhiing cay cau c6 duong ké cuc
day. Biéu nay 1am cho viéc bic cau trd nén rat dang tin cay va cho phép bac cau voi
khoang cach xa hon, nhung chiing tréng khéng duoc dep 1am. Hanh vi mic dinh méi sir
dung chiéu cao 16p hién tai dé bic cau, 1am cho cau ndi dang tin cay cho khoang céch
ngdn hon, nhung trong dep hon dang ké. D4y 1a chién lwoc ma hau hét cac may thai hién
dai str dung. C6 thé chuyén sang ché dé cii bang céach bat ty chon Cau day. Do 16p dic

dau tién ¢ trén hd tro st dung cai dat cau ndi, nén thay doi nay ciing cé tac dong lén den

hinh thizc cia phan nhé ra dwoc hé tro.

Hinh 15: Lép cau (Trdi: Pa bdt cau néi day, Phdi: Di tit cau néi day)

> Detect bridging perimeters: Cho phép bdt cau phan nhé ra va bdt quat
» Seam position (vi tri dwong vao nhuwa)

Xéc dinh diém bat dau ciia mdi vong lip chu vi va do d6 xac dinh vj tri ctia dwong
ndi doc co kha niang nhin thay ¢ mit bén ciia ddi tugng. Trir khi dang in & ché do Binh
x0én bc.

Puong may trong giéng nhu mot ndt myn nho trén bé mat moé hinh. PrusaSlicer
c6 thé cb ging 4n duong may vao cac canh ctiia mo hinh (st dung cai dit “Nearest”)
hodc & mit sau (“Rear”), trai chung ngau nhién trén bé mat (“Random”) hoac sép Xép

thanh cac duong (“Aligned”).

3D PHU LAM 12
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» External perimeters first: In tir [op ngoai cung vao trong.

Tham s6 nay c6 thé gitip dat duoc dd chinh xac vé kich thwée do chu vi bén ngoai
dugc dat xudng trude va bit ky day toc thira nao duge dun ra khi in cac chu vi tiép theo
déu duoc déy lui ra khoi thanh ngoai. Mat khéac, bé mit c6 thé kém min mang hon mot
chut.

> Fill gaps: Cho phép lap day cac khoang trong giira cac chu vi riéng lé va gitra
chu vi trong cung.

Perimeter generator: Cho phép chuyén doi giita Arachne (mic dinh) va bd tao
vanh dai C6 dién. Bo tao chu vi Arachne tu dong diéu chinh do rong dun cua céac chu vi
khi can. Ddi v6i hau hét cac ban in, bd tao chu vi Arachne 1a tot hon, nhung ddi voi mot
s6 ban in chirc nang trong d6 d6 chinh xé4c cta cac goc 16m 1a quan trong, thi bo tao chu
vi ¢6 dién c6 thé t6t hon.

Nhuw viy, thong s6 cai dit co ban phan layer and perimeters nhu hinh bén dudi:

= Layers and perimeters } Layer height

) Skirt and brim Layer height: b mm
(] Support material First layer height: o mm

() Speed

v Multiple Extruders

% Advanced Vertical shells

-l*l Qutput options Perimeters: g E i)
=l Notes

% Dependencies Spiral vase: B0

Recommended object thin wall thickness for layer height 0.20 and 2 lines: 0.86 mm, 3 lines: 1.26 mm , 4 lines:
1.67 mm, 5 lines: 2.08 mm , 6 lines: 249 mm

Horizontal shells

Solid layers: Top: & Bottom: & ®
Minimum shell thickness: Top: & Elmm Bottom: & ® Elmm

Top shell is 0.6 mm thick for layer height 0.2 mm. Minimum top shell thickness is 0.21 mm.
Bottom shell is 0.6 mm thick for layer height 0.2 mm. Minimum bottom shell thickness is 0.27 mm.

Quality (slower slicing)
® Extra perimeters if needed: =

Extra perimeters on overhangs B e
(Experimental):

Avoid crossing curled overhangs B e
(Experimental):

@ Avoid crossing perimeters: gy
.Avoid crossing perimeters - Max 8 I:Imm or % (zero to disable)

detour length:

Detect thin walls: Q-
Thick bridges: G0
Detect bridging perimeters: a8 e

3D PHU LAM 13
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Advanced
Seam position: E * | Aligned w
Staggered inner seams: E o []
® Cxternal perimeters first: E o []
Fill gaps: a8
Perimeter generator: E ® | Arachne w

Fuzzy skin (experimental)

Fuzzy Skin: E ® | MNone e
Fuzzy skin thickness: H |03 mm
Fuzzy skin point distance: E e 08 mm

Hinh 16: Thong sé cdi dit ciia layer and perimeters
1.3.2 Infill
Infill c6 muc dinh chinh 1a cung cap su hd tro ndi bo cho céc 16p trén cung, néu khdng

s& phai bac cau qua khdng gian tréng. Infill ciing anh huong dén toc do in, do bén két
cAu, muc tiéu thu soi va tham chi ca hinh thac cua vat thé in.

> Fill density (mdt dé lap day)

Hau hét cac mo hinh c6 thé duogc in v6i 10-15% infill. Néu phan trén cing ciia mo
hinh déng lai dan dan, n6 co thé duoc in réng (0% infill), thuong khong khuyén nghi
diéu nay. Néu mudn mé hinh nang hon, mudn c6 kha nang chéng nén cao hon hoac do
ctg cao hon, c6 thé tang infill. S& hiém khi can dién vao cao hon 30%. Cubi cung, c6
thé in mé hinh véi 100% infill va mau infill s& budc phai thang. 100% infill c6 thé co

tac dong tiéu cuc dén giao dién cua doi tuong dugc in.

10% 50% 90%

Hinh 17: Fill density
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> Fill pattern (mdu infill)

PrusaSlicer cung cap nhiéu mau infill & lya chon Nhu hinh duéi day.

Concentric pattern

mol ATEK Honeybomb pattern Gyroid pattern
Hinh 18: Vi du vé mdu infill
> Length of the infill anchor (chiéu dai neo nap)

Puong d6 vao thudng diepc két ndi véi cac chu vi bang cai goi 1a mé neo, day 1a
mot dwong ngdn cua mot chu vi (bén trong) khac bién thanh mot duong do. Piéu nay
lam cho vat li¢u nap chic chan hon va dugc mot sb vat liu (cu thé 1a PETG) yéu ciu
dé 6n dinh dong dun khi bét dau dong nap.

Chiéu dai cua gia tri neo chén dit bao nhiéu milimét ciia neo nay s& két ndi duong vao
va cac chu vi. Néu dat gia tri nay thanh 0, phan infill s& duoc in doc l4p trén cac chu
vi. Bat mot gia tri cao hon dé in neo sé& tiép tuc dudi dang chinh no. Néu duoc biéu thi

dudi dang phan tram (15%) thi n6 s& dwoc tinh trén chiéu rong dun ép.

‘

Hinh 19: Length of the infill anchor (chiéu dai neo nap)
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> Maximum length of the infill anchor: Gia tri nay dat chiéu dai téi da ciia neo chén
két ndi véi cac chu vi.
Top fill pattern: C6 thé chon mot mau dién tiy chinh chi anh hudng dén 16p hién
thi trén cting, khong anh huong dén céc 16p lién ké bén dudi.
Bottom fill pattern: Co thé chon mot méu infill tuy chinh chi anh huong dén 16p
hién thi duéi cing, khéng dnh huong dén céac 16p lién ké & trén.
» Combine infill every X layers
Céc chiéu cao 16p khac nhau s& duoc sir dung cho 16p 16t va cho cac chu vi dé ting toc
d6 in ma khong 1am giam chit luong in.
Vi du: Két hop infill ctr sau 3 16p, chiéu cao 16p 0,1 mm, infill s& dugc in & chiéu cao

16p 0,3 mm.

Hinh 20: Combine infill every X layers

O hinh trén, Infill (mau xam) dugc in & chiéu cao gp doi chu vi cua 16p (mau cam)
> Only infill where needed (Chi bdt infill nhitng noi cin)

Tay chon nay s& l1am cho phan dém hoat dong gidng nhu mot cau tric hd trg bén
trong, chi nhitng khu vuc can hd tro méi tao ra mot mau dém bén duéi ching. Néu duoc
bat, n6 s& 1am cham qué trinh tao ma G (do lién quan dén kiém tra phan nhé ra b
sung). Hon nira, viéc lap day c6 thé s& bi ngat két ndi véi cac vanh dai & mot sé khu

vuc, Vi vay hdy than trong khi sir dung tly chon nay.
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Hinh 21: Chi kich hoat where with Infill khi can thiét

Nhure vay, cac thong sé em cho 1a téi wu nhat nhu hinh 4.14 duéi day:

= Layers and perimeters Infill
& Infill
) skirt and brim Fill density: E :)‘ 15% e ‘%
() Support material Fill pattern: 59| crd v|
() Speed o
A Multiple Extruders Length of the infill anchor: E * | 600% w ‘mm or %
% Advanced
. . i infi : ® |50

[E Output options Maximum length of the infill anchor: Q ~ ‘mm or %
)l Notes ) -

Top fill pattern: ® | Monotonic ~
B Dependencies PP E ‘

Bottom fill pattern: Q ® | Monotonic V‘

Ironing
Enable ironing: 80
Ironing Type: E ®  All top surfaces

@ Flow rate: a8 I}g
® Spacing between ironing passes: Q L mm

Reducing printing time

Combine infill every: E . Iayers

Hinh 4.14: Thong sé infill
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1.3.3 Skirt and brim

4.3.3.1 Skirt
Skirt 14 dudng vién in cia tit ca cic mau trén ban in. N6 duoc in trude bat ky miu
nao va muc dich ctia né chu yéu 1a dé én dinh dong chdy cua day téc qua voi phun.
Skirt ciing hiru ich dé xdc minh dg bam dinh ciia 16p dau tién v6i ban in. Vi nd
duogc in trude mau nén c6 thé nhanh chong thay doi diéu chinh Live Z néu thiy 16p dau
tién khong dinh ding cach hodc bi dau phun ép qua nhiéu.
» Loops (minimum)
Sb vong cua skirt. Néu tham s6 Do dai ép dun day toc tdi thiéu duoc dit thi sd
vong lap c6 thé cao hon s6 vong duoc dinh cau hinh ¢ day.
Pit thanh 0 dé tat hoan toan skirt.
» Distance from object
Khoang cach gitta skirt va cac vat thé.
» Skirt height
S6 16p skirt can in.
» Draft shield
Néu duoc bat, nd sé tao ra mot chiéc skirt cao bﬁng vat thé cao nhét trong
canh. Pidu nay c6 thé duoc str dung dé bao vé ABS, ASA va céc vat liéu khac khoi bi
cong vénh bﬁng cach tao ra vi khi hau xung quanh bd phan dugc in va bao v¢ ban in
khoi gid lua/gio.
4.3.3.2 Brim
Trude khi ban can nhic viée boi thém vt liéu bam dinh 1én girong, hdy can nhéc
str dung Brim option trong PrusaSlicer dé ting dién tich bé mit cua 16p dau tién.
» Brim type
C6 thé chon in chi brim ngoai, chi brim trong hodc ca brim ngoai va brim trong.
» Brim width
Chiéu rong ngang cta brim s& duoc in xung quanh ting d6i tuong trén 16p dau
tién. N6i chung, nén str dung brim it nhat 3mm dé ting d6 bam dinh.
» Brim separation gap
Do 1éch cua brim khoi dbi twong dugc in dé loai bo brim dé dang hon. Phan bu

dugc 4p dung sau khi bu chan voi.
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= Layers and perimeters Skirt
@ Infi
) Shrtand bnm Loops (minimum): &5 E
: Support material Distance from brim/object: [ IIlmm
(-) Speed . .
v Multiple Extruders Skirt height: g Iayers
% Advanced Draft shield: B ¢ | Disabled v
' Output options . i ; II'
" L
=) Notes @ Minimal filament extrusion length: ) mm
%4 Dependencies
Brim

Brim type: o e | Outer and inner brim ~ ~

Brim width: gy mm

Brim separation gap: g e Dmm

Hinh 22: Thong so skit and brim
1.3.4 Support material
May in 3D hoat dong béng cach dit 16p nhya nay 1én 16p nhya khac dé tao ra vat
thé 3D. Mdi 16p méi phai duge hd tro bdi 16p bén dudi nd. Néu mot phan mo hinh cia
ban bat dau ¢ giira khong trung va khong duoc hd tro boi bat ky thir gi bén dudi, thi ban
can thém ciu tric hd trg bd sung dé dam bao in thanh cong.
PrusaSlicer vira c¢6 thé phat hién cac khu vuc can hd trg vira tw ddng tao ching &
nhitng noi nay.
Ban ciing ¢ thé dit hd trg theo cach thu cong bang cach st dung:
e Son trén support
o HOb tro ngudi thi hanh va chin
Hb tro c6 thé duoc bat tir bang bén phai hoic trong Print settings - Support
material - Generate support material.
C6 3 kiéu Hd tro khac nhau trong PrusaSlicer
e Gird
e Snup
o Organic
Khi qué trinh in hoan tat, tiy thudc vao hinh dang mé hinh va vat lidu duoc sir
dung, ciu trac hd trg thuong co thé théo roi dé dang bang tay tran. C6 thé str dung kim
dé cam nam tot hon ¢ nhimg noi kho tiép can. Ciing c6 thé st dung dao mé hodc dao

tién ich dé loai bo sach phan gia d& dudng nhu bi ket vao mé hinh.
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» Supports everywhere
Support ¢ thé phét trién tir ca ban in va bat ky bé mit mo hinh nao khi can thiét.
Diéu nay dam bao rang moi phan nho ra va bo phan bat dau ¢ giira khong trung sé
duoc hd tro. Tuy nhién, nhitng khiém khuyét nhé c6 thé xuét hién trén bé mat noi hd tro
bat dau phat trién.
» Supports from build plate only

Chi tao support c6 dé ¢ ban in.

trg' 0 moi noi (phai)

» For support enforcers only
Tao support ty dong chi dugc bat cho cac khu vuc duge danh diu béng nguoi thuc
thi support. Tty chon ndy vé co ban 1a mot phim tat dé bat Print settings - Support
material - Generate support material, nhung dé tat Print settings - Support material
- Auto-generated supports.
» Supports on/off for individual models
C6 thé in nhiéu ddi twong cung mét luc véi cac cai dit support riéng. Theo mic
dinh, tat ca cac kiéu may déu bi anh huong béi cai dat chung. C6 thé ghi dé chung bang

cach nhdp chudt phaivao moé hinh trong ché d6 xem 3D va chon Support

3D PHU LAM 20



KY THUAT — CONG NGHE MAY IN 3D — DJCH VU IN3D

material. Ngoai ra, c6 thé nhip chudt phai vao biéu tuong chinh stra trong danh sach
Object list.
MOt cira s6 méi s& xudt hién & bang bén phai c6 tén 1a Object settings to modify

- Support material. Viéc thay d6i cac cai dit nay s& chi anh huong dén d6i twong cd
lién quan va cac phién ban cia nd. C6 thé xda cai dat ghi dé bang cach nhép vao biéu
tuong chitr thap do. Khi lam nhu vy, cai dat chung s€ mdt l4n nita duoc ap dung.
Object Settings to modify

Support material

> Generate support material:

X Auto generated supports:

> Support on build plate only:[v]

X Pattern: Rectilinear Wz
X Pattern spacing: 1.2 mm
> Overhang threshold: 55 N

Hinh 24: Supports on/off for individual models
> Generate support material: Bdt hodc tdt support
» Auto-generated supports
Khi tat, tinh nang phat hién phan nho ra s& tit. Chi nhitng upport enforcers méi tao
ra support.
» Overhang threshold (Goc support)
Gia tri Overhang threshold biéu thi d6 déc ngang nhét (duoc do tir mit phang nam
ngang) ma co thé in ma khong can vat liéu support (90=vertical)
Thay d6i gia tri ndy 1a mot cach nhanh chéng dé diéu chinh sb lwong support duoc
tao.

Gia trj cang thap, cang it support s& duoc tao ra.
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3

4

Hinh 25: Overhang threshold (Goc support)

1. Gia tri Overhang threshold va cach no dwoc do

2. Overhang threshold 55

3. Overhang threshold 35

4. Overhang threshold 15

» Enforce support for the first

Tao vat liéu support cho $6 luong 16p duoc chi dinh tinh ttr dudi 1€n, bat ké vat

lidu support thong thuong c6 duoc bat hay khong va bit ké ngudng goc nao. Pidu nay
rat hitu ich dé tdng d0 bam dinh cua cac vat thé ¢6 ddu chan rat mong hodc kém trén tAm

xay dung.
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Hinh 26: Enforce support cho 100 I6p dadu tién
» Raft layers
Déi tuong s& duge nang 1én theo s 16p nay va vat lidu support s& duoc tao ra bén
dudi n6. Khi qua trinh in két thiic, c6 thé Iy raft va béc n6 ra khoi bd phan.
» Raft contact Z distance
Khoang cach thang dung giita raft va vét thé. Bé qua cho céac giao dién hoa tan.
» Raft expansion
M¢ rong raft trong mat phang XY dé 6n dinh t6t hon.
» Style
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Kiéu déng va hinh dang cta support. Support Grid mic dinh c6 dién tich tbi thiéu
dugc xac dinh rat rd rang, khién chiing rat 6n dinh. Tuy nhién, ching cé xu huéng ro ri
ra khoi cac viing ma chung support doc theo cac birc tudng cua vat thé. Gia d& Snug

duy tri hinh dang ctia phin nhé ra, vi vy chung khong bi ro ri vao tuong. Panh d6i 1a

kha nang 6n dinh thap hon cua cac try dé cao va méng.

Hinh 27: Support Gird (trai), Support snup (phdi)
Organic supports cung cap mot cach tiép can hoan toan khac dé support cac khu
vuc nhé ra. Cac nhanh cua ciu tric support phat trién tir cic phia va ty dong day dic
hon bén dudi cac bd phan can support. Organic supports c6 thé thao roi d& dang, khong

dé lai seo trén bé mat va in nhanh va ré.

Hinh 28: Support snup (trdai), Organic supports (phdi)
» Top contact Z distance

Khoang cach thang dtng giira vat thé va giao dién vat liéu support.
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Dit gia tri nay thanh 0 s& ngan PrusaSlicer str dung ludng va tdc d6 cau cho 16p

dbi tuong dau tién.

Gia tri tir 50-75% chiéu cao 16p dudng nhu hoat dong tot.

Hinh 29: Top contact Z distance
» Bottom contact Z distance
Twong tu nhu Top contact Z distance, nhung anh hudng dén khoang tréng & dudi
cung cua thap support (khi support bat dau & trén cing cia mo hinh chr khong phai trén
tam xdy dung).
» Pattern
Puong thing - mic dinh, thudng dé x6a nhat
Lu6i 6 vudng - chic chin hon va it bj giy hon trong qua trinh in so v6i dudng
thang, kho loai bo hon
T6 ong - chic chén, hoi khé gd bo
» With sheath around the support
Tao mdt chu vi duy nhét xung quanh support, 1am cho chiing chiac chan hon nhung
kho th4do d& hon.
» Pattern spacing
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Khoang cach giita cac dong vat liéu support. Tang dé loai bo support dé dang
hon. Céc 16p giao dién support bic cau qua cac dong vat liéu support, néu ting gia tri
nay qua nhiéu, cac cau ndi ndy s& bt dau chung xubng va c6 két ndi khong hoan hao
v&1 mo hinh.

Khoang cich mau ciing dat do phan gidi bén trong cua ludi support cua
PrusaSlicer. Néu dang sir dung support Paint-on hodc Support enforcers va khong thé
budc support chinh xac ¢ noi minh mudn, hay thir giam khoang cach mau dé c6 do phan
gidi cao hon.

» Pattern angle
Xoay goc mau infill trén mit phang nam ngang.
» Closing radius

Chi danh cho support Snug. Nhitng khoang tréng nho hon ban kinh déng s& duoc
lap day.

» Top interface layers

Cac lop giao dién tao thanh bé mit déng déu hon gitra vat thé va vat liéu
support. Tt nhat nén dit cac 16p nay thanh mau day dic hon nhiéu so véi cac 16p khong
c6 giao dién dé co thé vira tdi da hoa dién tich bé mat cua gia d tiép xtic véi mo hinh
nham tranh bi vong dong thoi giam thiéu thoi gian in va vat liéu dugc sit dung voi
khoang cach mau khong c6 giao dién 16m hon.

» Bottom interface layers

Tuong tw nhu Top interface layers, nhung anh hudng dén sb 16p giao dién ¢ dudi
cung ctia thap support (khi cac support bt dau ¢ trén cting cia mo hinh chr khong phai
trén tAm xay dung).

» Interface pattern spacing
Khoéng cach giita cac dudng giao dién. Dt thanh 0 dé co giao dién chac chan.
» Interface loops

Khi dugc bat, 16p support trén cung dugc bao phu boi cac vong - polylines lién

tuc.

» Support on build plate only
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Support chi co thé bat dau trén ban in. Kich hoat tuy chon nay la mogt cach thuc su
nhanh chong dé loai bo cac support du thira chil yéu trén cac hinh dang hiru co. Pam

bao ki€m tra ban xem trudc va xac minh rang tat ca cac b phan déu dugc support hoac

¢ goc nhd ra ma may in c6 thé quan ly dugc.

/ / / —>wxu LR SO o pm b ==~ RT= e
/ / / | ‘ i \ \ { \ N s e
/ | i | | \ \ \ \ ¥ .

Hinh 30: Support everwhere (trdi) vs Support on build plate only (phai)
» XY separation between an object and its support

Dit chiéu rong cua khoang cach gitta mé hinh va gia 4. Khoang cach XY 16n hon

lam giam dién tich tiép xtic cia support nhung gitip chung dé thao hon va it bi dinh vao

mo hinh hon.
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Néu dugce biéu thi dudi dang phén tram (vi du 150%) thi n6 s€ duoc tinh trén chiéu

rong chu vi bén ngoai.

Hinh 31: XY separation between an object and its support

» Don’t support bridges
Ngan chan vat li¢u support dugc tao ra dudi cac khu vuc bic cau.
» Synchronize with object layers

Support s& dugc in & dd cao 16p bang v6i ban than mé hinh. Diéu nay rat hiru ich
v6i cac may in da vat liéu, trong d6 cong tic may dun dat tién.

DPong bd hoa véi cac 16p dbi tugng chi co thé duoc bat voi cac support hoa tan
(lién hé voi khoang cach Z 0).

Viéc khong dong bo hoa vai cac 16p ddi twong cho phép cac 16p support phat trién
nhanh hon cac 16p ddi tuong (néu khong bi logic 1am mat 1am cham lai qua muc) va
chiéu cao 16p doc 1ap ciing cho phép PrusaSlicer theo ddi chinh xac khoang cach giira
dbi twong va bé mit trén ciing ctia support. Co thé coi ddy 1 cdu hinh dugc ngay ca dbi
v6i cac support khong thé hoa tan trong tuong lai.

Qua qua trinh lam viéc va tim hiéu, thong s6 em thudng st dung nhu hinh dudi

day:
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= Layers and perimeters
& Infi
[} Skirt and brim

8] 5000 material
(- Speed

v Multiple Extruders
% Advanced

E Qutput options
=l Notes

Support material
Generate support material:
Auto generated supports:
Overhang threshold:

® Enforce support for the first:

@ First layer density:

layers

[+ n - n - w - I - n I
Iiii!!
ol

B} Dependencies @ First layer expansion: mm

Raft
Raft layers: e |0 < llayers
Raft contact Z distance: 0.1 mm

DD

L
&
3
3

® Eaft expansion:

Options for support material and raft

Style: 5 * | Snug w
Top contact Z distance; E ® | 0.2 (detachable) ~ |mm
Bottom contact Z distance: E ® | Same as top ~ | mm
Pattern: E ® | Rectilinear ~

® With sheath around the support: E ®
Pattern spacing: 8 |25 mm

® Pattern angle: g |0 °
Closing radius: 8|2 mm
Top interface layers: 5 * | 2 (default) ~ |layers
Bottom interface layers: & * | 0(off) ~ |layers
Interface pattern: E ® | Rectilinear ~
Interface pattern spacing: E o |0 mm

® Interface loops: 8-
Support on build plate only: E o []
;{:ds?tp;agrj;:jgnlz:nemeen an object G el mm or %
Don't support bridges: E ®

® Synchronize with object layers: E ®

Hinh 32: Théng sé muc Support material
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1.3.5 Speed

Diéu chinh tdc do may in. PrusaSlice hé tro diéu chinh dugc tdc d6 cua tirng phan
cau vat in. May in core XY c6 thé in duoc vai tde d6 kha cao. Nhung ti wu nhét ¢ thong
s6 nhu hinh 4.26.

= Layers and perimeters Speed for print moves
(:J ;n;I: and brim Perimeters: = mm/s
() Support material Small perimeters; = e mm/s or %
© B _
 Multiple Extruders External perimeters: fm mm,ls or %
% Advanced Infill: il mm,ls
_'|'| E;ﬁgst options Solid infill: 6 e[100%  |mmsors
Cﬁ Dependencies Top solid infill: gy mm,fs or %
Support material: fm mm,ls
Support material interface: . mm/s or %
Bridges: H e mm/s
Gap fill: = mm,ls
Ironing: o mm,fs
Dynamic overhang speed
® Enable dynamic overhang speeds; H e
® speed for 0% overlap (bridge): L mm,ls or %
® speed for 25% averlap: L mm,ls or %
® speed for 50% overlap: @ mm/s or %
® speed for 75% overlap: = mm/s or %
Speed for non-print moves
Travel: S * mm,ls
Z travel; o Dmmls

Hinh 33: Diéu chinh téc dé may in_speed

1.4 Filament Settings. (Cai dat thong sé nhwa)
1.4.1 Filament

O muc nay, ta can chinh nhiét do dau in va nhiét dé ban nhiét cho phd hop Vi
ting loai nhya khac nhau. Mot sb loai nhya véi nhiét do phd bién nhu sau:

> PLA
- Nhiét d6 in 180-210
- Nhiét d6 ban 20-60
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» ABS
- Nhiét d6 in 210-250
- Nhiét @6 ban 80-110
> Petg
- Nhiét d6 in 220-250
- Nhiét @6 ban 50-70

BE#EX ? &G

| | Generic PLA @Template - Copy O‘ ®
NIl Filament Filament

@ Cooling

Qé Advanced Color: ‘

% Filament Overrides Diameter: o mm

Custom G-code
Bl Notes
°6 Dependencies

Extrusion multiplier:

Density:

g/em?
Cost:

money/kg

DhoDObDbDD
sl |l T =
GEIIII

(=]

Spool weight:

Temperature
[T 1dle temperature: 8- °C
Nozzle: Firstlayer: [ ® °C Other layers: & °C
Bed: Firstlayer. & ® ”C Other layers: & @ -’[

Hinh 34: Cai dat nhiét dj
1.4.2 Cooling

Hau hét cac may in déu c6 quat chuyén dung, quat s& c6 tac dung thoi gié vao dé

lam mat nhya. Tuy nhién, d6i voi nhua ABS diéu nay s& khién chat luong in té hon gay

cong vénh hoac tach lop.

Keep fan always on:

B &
8+

Enable auto cooling:

If estimated layer time is below ~10s, fan will run at 100% and print speed will be reduced so that no less
than 10s are spent on that layer (however, speed will never be reduced below 10mm/s).

If estimated layer time is greater, but still below ~100s, fan will run at 100%
Fan speed will be ramped from zero at layer 1 to 100% at layer 3.

Fan settings

® Fan speed: Min: | & o | 100 2% Max:

@ Bridges fan speed: 100

8 v
® Disable fan for the first: E ® E layers
8e3 [3

@ Full fan speed at layer:

Hinh 35: Bat tdt quat va diéu chinh téc dé quat
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1.5 Printer Setting
1.5.1 Sire_Khé in

Tay thuc vao may in ma ta nhap vao khd may khac nhau. O day, e thiét ké may
400*400*400 mm nén nhap théng sé nhu hinh 4.29 bén duéi:

[®] piater {3 Print Settings Ml Filament Settings [F Printer Settings

|; 180 3D P.L v|‘_‘@‘)<c;j;> ? [=3 Q, %
Bed Shape x
.T General Size and coordinates
{} Custom G-code Shape
.
v Extruder 1 Bed shape: & B ser.. Rectangular =
DGH Max print height & =300 mm| Settings
> Dependencies s
Z offset a8« mm Size: v v
Origin: X El y:
Capabilities
Texture
@ Extruders: 8-
® Single Extruder Multi Material: 8- None
Load...
Print Host upload Remove
Note: All parameters from this group are moved to the Physical Prints Model
A new Physical Printer profile is created by clicking on the "cog" icon None (0,0)

combo box, by selecting the "Add physical printer” item in the Printe|
profile editor opens also when clicking on the "cog” icon in the Print Load...

Printer profiles are being stored into PrusaSlicer/physical_printer dire|
Remove

Firmware

® G-code flavor: B * | RepRap/Sprinter T
Hinh 36: Khé in may

oK Cancel

1.5.2 Extruder
> Nozzle diameter (dwong kinh dau in):

Mot may in cd thé Iap cac loai dau in c6 duong kinh khac nhau tir 0.1 — 1.0 mm
tly vao nhu cau cua nguoi st dung. Puong kinh cang nhé d6 min cang cao bu lai thoi
gian in khé lau. O day em sir dung dau in c6 duong kinh 0.6.

> Retraction (rut nhya)

C6 2 thong sb kha quan trong trong muc nay. N6 quyét dinh chat lugng in khé

nhiéu. Va can cd thoi gian test rat ki dé c6 cho ra mau in tét, khong bi to.
- Length (chiéu dai rat nhya): thuong thi tir 0-2 mm cho dun tryc tiép va tir 1.5-5
cho dun gian tiép.
- Retraction speed (van téc rat): Soi nhwa s& duoc rit véi van tée duoc tinh bang
don vi mm/s. thuong thi tir 20-60 (mm/s).
Déi véi cac mau in c6 ¢6 mong, ta can quan tam thém muc Lift -Z (Nang truc Z

1én trudc khi chuyén 16p in). Thuong dugc nang 1én véi cong thirc: Layer Hight +0.1.
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Retraction
Length:
Lift Z:
Only lift Z:
Retraction Speed:
Deretraction Speed:

Extra length on restart:

Minimum travel after retraction;

Retract on layer change:

Wipe while retracting:

Retract amount before wipe:

Above Z;

B |15 mm

I

fm iy mm

o

M
i

mm,/s

mm/s

®
3
3

DoOoDODDD

il

ES

mm

(zero 1o disable)

BelowZ: & ® I:lmm

Hinh 37: Cai dat thong sé retraction.
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TAI LIEU THAM KHAO
1. PRUSAZ3D - Phan mém cit I6p PrusaSlice
https://help.prusa3d.com/article/layers-and-perimeters _1748#layer-height
[24/8/2023]
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