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TRUONG DAl HOC

KY THUAT CONG NGHIEP
Don vi:

THONG TIN KET QUA NGHIEN CU'U

1. Thong tin chung:

- Tén dé tai: Nghién ctu tdi wu hoa thong sb diéu khién may in 3D dang Delta
- M s6: T2022-DH14

- Chti nhiém dé tai: TS. Nguy&n Pang Hao

- Co quan chu tri: Truong Dai hoc K§ thuét cong nghiép — BH Thai Nguyén

- Thoi gian thyce hién:  8/2022 — 8/2023

2. Muc tiéu:

Nghién ctru wu héa thong s6 didu khién may in 3D c¢6 két cdu dang mdy in Delta. Qua do,
gilip tdng nang suat va cai thién chat luorng san phdm i in 3D

3. Két qua ngluen ciru: . .

- Giai ma cong nghé in 3D dang vét liéu nhua

- Phén tich anh hudng ca céc théng s6 diéu khién t6i wu

4, San pham:

- San phdm dao tao:
- San phdm khoa hoc:

- San pham ung dung: 05 Mdy in st dung cong nghé phun miu chay toi vu cac

thong s6 diéu khién.
5. Hi¢u qua:
- May in 3D s& gitp hd tro dao tao cic mon thiét ké ché tao trong truong.

- Ket qua nghién ctru déng gop cho sy phat trién mot trong nhitng cong nghé chu chdt trong
nén céng nghiép 4.0. Cu thé tr ong linh vuc in 3D,

6. Khi ning ap dung va phuwong thire chuyén giao két qua nghién ciru:

- Ung dung trong giang day STEM tai nha truong
- Néng cao dugc chat lugng dao tao
Thai Nguyén, ngay .... thang .... nim 2023

Co quan chi tri Chii nhiém dé tai
KT.HIEU TRUONG

PHO HIEU TRUONG <5?&/

PGS.TS. Vii Ngoc Pi TS. Nguyén Piing Hao







CHUONG L. MO PAU
1.1 Tong quan tinh hinh nghién ctiru

Hién nay, trén thé gioi cac nganh cong nghiép san xuat dd va dang rat phat
trién voi trinh d6 ngay cang tién tién. Luong hang héa san xudt ngdy mot ting cao
theo nhu cAu thi trudng, cac san phdm khong ngiing thay dbi mau méa va duge suét
hang loat. Didu nay lam y8u ciu tao mau nhanh 13 mot yéu t& quan trong khong
kém trong san xuét hang hoa cong nghiép hang loat hién dai. Viéc tao mau nhanh
d& nhanh chéng chuyén tir y tudng thiét ké ra vat thé thét 13 rit quan trong. Hién tai

r l{ A Ead fa b r 7,\" A - ~ r‘\ ia ~
¢6 rat nhiéu cong nghé tao mau nhanh khac nhau moi cong nghé déu co6 nhiing vu

nhuoc diém riéng [1].

Hinh 1.1 Thiét ké san pham ddc trén cac phan mém CAD

Phuong phép in 3 chidu van 1a mot phat kién méi va phic tap. Muc dich ctia
céc phuong phép tao mau nhanh 14 tao ra cdc mau y tudng, cac mo hinh danh gia
thtr nghiém thiét ké nhdm md phong hoat dong. Ciing c6 thé hiéu san phdm tao mau
nhanh gidng nhu 1a mét ban v& phéc thao 3 chiéu ctia san pham. N6 s& 1 rat can
thiét dé nha san xuét danh gia tinh thAm my, phét hién céc 18i thiét ké....trude khi di
vao san xudt hang loat dé tung ra thi trudng. Vuot xa nhiing phuong phép tao mau
trude khi may in 3D ra doi. D& tao mot mau céng nghiép may in 3D khéng hao ton

qué nhidu nguyén vat lidu, may khong qua cdng kénh to 16n va dic biét co thé tao




1.2 Tinh hinh tng dung trong nwéc

Thuc té cho thdy tao mAu nhanh cong nghiép vin chua phat tricn trong nude
va day la san pham méi trong khudn khd @8 tai khoa hoc, cong nghé cip nha nude
vé& phat trién cong nghé phuc vu cdng nghiép. Pa phan tao mau tlr cac may gia cong

co hoiic chi 13 ban mAu 3D trén may tinh théng qua cic phan mém vé& 3D DELTA.

Da xuét hién nhidu doanh nghiép ¢6 dong thai kinh doanh mat hang cong nghé
md&i nay. Nhung vai gia thanh tuong d&i cao va nhidu chi phi van Chuyén. Bén canh
day 1a mot khia canh khoa hoc mdi chua duge nghién ctu va phat trién phd bién

hay gén nhu 12 hodn toan méi la.

1.3 Tinh hinh émg dung trén thé giéi

Cong nghé tao mau nhanh d& va dang phat trién khong ngimng trén thé gidi véi
hang loat céc san phdm dugc ning cAp va cai tién tiing ngdy. Hang loat céc tén tudi

c4c dong san pham 3D printer ra ddi nhu Reprap, Ultimaker, MakerBot, Cubify

sl SYARTER

Hinh 1.4 San pham may in 3D ban trén thj trirong




Hinh 1. 8 In 3D trong linh vwe kién tric xdy dwng

St dung thiét k& mé hinh cho kién trac x4y dung. Khong chi dung lai ¢ nhiing
ban v& véi tiéu chudn ty 18 trén gidy, v6i su hd trg cia mdy in 3D nhiing ban vé da
duoc 3 chidu hoa dua ra mdt cai nhin bao quat, tong thé cic cong trinh kién tric doi
héi tinh thim m¥ cho céc kién trac su trude khi tién hanh thi cong va dé dang trinh
bay y tudng véi doi tac.

Linh vuc céng nghiép Giai tri: Tlr lau dtc nhya dé la cdt 161 cta viée tao hinh
cdc san phidm db choi,vét dung giai tri. Tuy nhién nhitng khong diic mau v6i cac chi

tiét phirc tap ludn I khé khin trong nganh céng nghiép nay. 3D printer ra doi nhanh




 Hinh 1.10 Cac san pham dic st dung in 3D ché tao mau nhanh

Thach thirc dit ra 1a cong nghé in 3 chiéu van 12 mot phat kién kha méi mé va

phirc tap. Lam sao dé tao mau dic nhanh mot cach hiéu qua, than thién véi nguoi

diing, phit hop véi thi hiéu, nhu cau va gia thanh hop 1y. Tir nhitng thue tién cong
nghiép kha quan d6, nhdm nghién ctu da chon dé tai :” Nghién citu, Gng dung in

3D trong ché tao nhanh mau vat duic”.
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Celta

Caortesian

Hinh 0.1. Sw khac nhau vé& cach hoat déng clia may in kiéu Descartes va kiéu Delta.

~ B0 khung chinh cia méy bao gdm nhitng phéan sau:

« Khung dwéi: 1a bé do chinh ctia may, thuong ¢6 dang hinh tron hodc tam gidc ddu, co
tdc dung gilt viing nhirng thanh try ding, gitt viing ban in ciing vdi board mach dicu

khién ddng thoi noi gé cac dong co va co cdu chuyén dong chinh cia may. Véi cac

cong dung trén nén yéu ciu khi thiét ké phan khung duéi phai viing chiic dé gitt may
bn dinh khi hoat dong, kich thudc phai di 16n dé ¢6 thé gan cac bd phan bén canh do
phan kich thude ciing phai that chinh x4c dé dam bao chét luong san phidm in. Dudi

day 1a hinh 4nh tham khao cho phan khung duéi .

(a) (b)

Hinh 0.2. (a). Phan khung dwéi ctia may in 3D Delta gén cac déng co'.(b).

Khung giita gdn cé dinh khung dudi.

. Khung giita: Gdm cdc thanh nhém hoic thanh tru doc ¢6 chiéu dai bang nhau, ¢6 tic
dung lién két khung trén va khung duéi clia may. La noi ga cta con lin hodc thanh
truot di chuyén 1én xudng gitip cum diu in chuyén dong. Yéu ciu cia khung giita phai

chac chin va do cao gitta cac thanh phai bang nhau.




Hinh 0.4. Cac thong sb clia robot song song Delta
Co chu chép hanh ctia tay may dugc gén trén tAm dé di dong va duoc lién két voi

co c4u chdp hanh bang céc khép bi dong. O day méi lién két gitta gde toa do Oxyz va

co cu chép hanh O'x'y z dugc xdc dinh bsi OBP,O (véii= 1,2, 3). Pidu dic biét &

dy 1a mdi co cAu chép hanh duge ni véi co cdu chAp hanh béi hai thanh thing bing

nhau va 4 khdp bi dong c6 3 bic ty do xoay nén co cdu chip hanh luén song song vai

mit phang toa dg.

N
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Cénghtala:  (c—x)’ + (—v) + (—2)° = Lv6ii=1,2,3
(7

Trong d6: x; =(R—r)cosn;, y; =(R—r)sinn; va z; 1a thong sé ma ta cén tim:

T (7) tacéd: z; =z + JL2 + (x —xi)? + (y — yi)? voii= 1, 2.3 (8)
Phuong trinh (8) 1a phwong trinh dong hoe nguge ¢in tim cia robot song song Delta.
Yéu chu chung khi thiét ké

Nhitng b6 phan co khi ctia phai c6 kich thude phir hgp v6i muc tiéu ché tao, lua
chon linh kién phai dam bao dii ca s6 luong va chit lugng yéu ciu, phan khung may phai
viing chéc va chinh x4c. Cac bd phan chuyén dong phai duge cin chinh sao cho giam tdi
da do ro khi may vAn hanh nhim giam sy rung lic, dam bao may c6 thé in duoc san phim
¢6 chét lugng cao. Két cdu chung ctia may phai hai hoa vé céc yéu t6 nhu tinh thim mf, su
bén bi ciing nhu d& dang 13p rap hoidc bao dudng. Nhitng linh kién dién tir phai dam bao
thong s6, cong sudt dé, may c6 thé van hanh an toan va bén bi. Bén canh dé, nhiing linh

kién ctia may c6 thé dé dang thay thé va tim kiém trén thi trudng khi c¢6 su ¢b xay ra.
Muc tiéu thiét ké:

. Kiéu: Méy in Delta.

. Vit liéu in: PLA,PETG,ABS,...

. Tdc dd in tdi da: 300 mm/s .

. D6 phan giai : Téi thiéu 0.1 mm cho ca 3 truc.

. Sai s6 khi in: Nho hon 0.3 mm.

« Thé tich in: Dai x Rong x Cao 200x200x300.

. Két ciuvabé rong tong thé: Tam giac déu, rong 300mm hoac hon.

. Chiéu cao tong thé may: 700 mm hodc hon.

. B&mit in: Ban gia nhiét c6 dinh.

« Khoi lugng cta dau in: nho hon 50 gram.




dung phan mém OpenScad dé gia l4p, chimg ta ¢6 thé mé phong méy in Delta véi cac kich
thudc ¢6 thé tiy chinh dé lya chon kich thude phtt hop. Dudi ddy 1a giao dién cta phan
mém. Nhap vio c4c thong sd nhu frame extrusion 1,h,w dé thay déi do cao chiéu dai, chiéu
rong clia may cling nhur cdc théng s6 khac .

e .
adamtd birea Mo falan ¢ Seet

Hann winct ypay <% s

Hinh 0.7. File Scad tao trén github gitip mé phdng kich thwéc ctia may in.
% Phan khung duéi

Pay 1a bd phan c6 nhiém vy quan trong, 1a bé d& cho toan bo may, déng thoi la noi
gén dong co chinh va cac linh kién dién t&r khac ctia may in. Khi thiét ké phai dam bao
duge céc yéu cau di dé ra, dudi day 14 hinh anh ctia cdc bd phan duge thiét ké va mé

phéng trén phan mém Inventor.

Hinh 0.8. Phan khung dwéi clia may thiét ké trén phadn mém Inventor
% Khung d& dwéi

B0 phén nay dugc thé ké dé gin céc thanh nhom dinh hinh tao thanh toan bo phan
khung dudi, dd co 2 phién ban duge thét ké dung cho nhom 2020 va nhom 2040,




Hinh 0.11. Anh cla chi tiét dwoc vé trén phan mém Inventor va anh thuc té cta san pham.

Déy la bg phan quan trong, quyét dinh sy chinh xdc clia san pham khi in. Trong khi cdc bd
phan khac cé thé chon lya kich thude theo yéu cau thi df dai cdnh tay day phai dugc tinh todn
chinh x4c dua trén cé4c kich thude di chon trude do. Néu do dai qué cao s& lam giam do phén giai
[6p in cta séan phdm. Néu qua ngdn thi viing in s& bi gi6i han lai. Phai dam bao do dai cua cac

thanh déy 1a béng nhau dé tranh sai [éch kich thudc vat thé khi in.
Arm length: do dai thanh ddy tinh tir tim cuia hai vi tef bat éc.
Arm angle: goc tao bdi thanh ddy va mat phﬁng in.
Cariage offset: khoang cach tir vj tri bét d¢ ctia bd phan g dén thanh dan.
Effector offet: khoang céch tir dau in dén vi trf bit vit thanh dy.

Khi dau in & vi tri xa nhét tinh tir tim g('); arm leﬁgtl_l n1_1<_5 nhét,_ khi g_;')c nay cang nho su dn dinh
ctia b phan ga ddu in cang giam( bd phan ndy c6 thé bi rung lic tai cac khép xoay ) va t6e do in
ciing bi giam tir tAm dén ving in dugc xa nhét(tbc do cua bd ga co thé phai ting dén 3 1an dé duy
tri tbe do dau in diéu nay co thé gdy nén hién tugng mét buéce cuia dong co khién viéc in bi sai
léch). Theo cac tai liéu ma nhém tim hiéu thi gia tri nho nhit duuoc khuyén nghi la khoang 20°.

V6i duong kinh ban in = 200 mm, ving gidi han di chuyén va effector offset lan luot 12 40mm va

(200-30+40)

T 223.5 (mm).

30mm ta c6 do dai tbi thiéu cia thanh ddy la
Cargage olfset

Lt of
movement

Mimmum
¥ angke

angle
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Hinh 0.12. M6 phdng vi tri lam viéc ciia bg phdn.

G4 dAu in 12 bo phan ¢ nhiém vu giit cho dau in chac chan khi mdy in vén hanh. Kich

thude thiét ké cia bd phan ny phu thude vao loai dau in duge chon ngodi ra, ga dau in con duoc




Bang 0.1. Trinh tw l&p rap khung

Lip rép khung dudi

LAp rap khung trén

~b. Lwa chon ding co

Lip rap khung dimg vao

cac khung trén dudi

~ Chon str dung dong co NEMA 17.

Thong s6 ky thuat:

Dong co budéc NEMA 17 HS3001-20.

- Kich thude dong co: 42x42x40mm .

- Truc 5mm.

- Dang dong co 2 phase 6 day.

- Phén giai: 1.8 do/ step.

-Dong: 1.2 A.

- Tré cudn day: 2.8 Ohm/1phase.

- M6 men xoan gifi : 46 N.cm.

Hinh 0.14. Béng co budc NEMA 17 42x42x40.




. Dién dp cung cap: 8.2~45VDC . Dién 4p cép t6i thidu: 8-35VDC

. Dong trung binh (RMS) : L5A , dong dinh ( Peak) | »  Dong céip lién tue cho mdi pha: 1A

. Vibudc: full, half step, 1/4, 1/8 , 1/16, 1/32
. Dién 4p diéu khién : 3.3V va 5V.
. Tu dong shutdown khi qué nhiét, qua dong

. Bdo vé ngdn mach va bao vé qua tai. Mach 4 16p,2

[én dén 2.5A. (khong cén tan nhiét, [am mat)
Dong cép lién tye cho mdi pha: 2A

(khi c6 1am mat, tan nhigt)
. Dién ap diéu khién : 3.3V va 5V.

» Do phén giai: full, 1/2, 1/4, 1/8, va

1/16
16p phi dong gitp cai thién kha nang tan nhit .

B B < /1 — e —
DRV8825 [+
JAHY o il 100 pF =
RESET WLHILY i

micracontioiier

GND

Hinh 0.15.. So db chan néi cha driver DRV8825

Céc chan trén driver déu duge danh chit ki hi¢u nham tranh viéc cam sai gy hong toan bd mach

didu khién(xem hinh dudi). Céc driver déu dung so vi bude nho nhat ctia minh.
d. Board mach dieu khi¢n chinh

Lua chon sir dung 2 loai board mach diéu khién chinh: Arduino mega+Ramp shield
va MKS GenL v1.1 vé& ban chét board Arduino s& la board dilu khién chinh, Ramp la
board mach mach mé rong gitp viée két ndi vé6i cac phin ciing khac d€ dang hon con
board MKS GenlL v1.1 chinh 12 két hop ctia ca Arduino va Ramp trén cting 1 mach vai
nhitng linh kién dugc t6i wu nham tich kiém khong gian va dam bao su dn dinh khi hoat
dong. Nhom ciing dang thir nghiém board mach SKR v1.3 vd&i con chip 32 bit hira hgn

dem lai nhiéu tinh niing va hiéu suat cao hon nhi€u 1an so vdi cac board mach ndi trén .




khép véi nhau dde biét la cae khop néi truc tiép vao dong co va thanh phan din dong cua
b phan diy nhya. Ngoai ra céc khép phai ¢ tang dwa d& phi hop vdi timg logi nhyra véi
nhidu dudng kinh khéc nhau. Va dé dam bao nhya dun ra duge lién tue trong subt qua

rinh in va gidm lyc ma sét khi ddy nhya nhom quyét dinh thiét ké thém 6 bi dé giam ma

sat, ting hiéu suat ctia may.

Nozzle 0.4mm
Vo!ln_ge v - ||V saig
Motor Model SL42STH40-1204A
Nozzle flow rate | 2dec/h
Thermistor Tpye | NTC 100K 3950

Sports shaft speed | 10-100mm

The extrude is with thermistor sensor
Compatible with ABS and PLA 1.75mm

Hinh 0.17. PAu dun nhiwa
PAu nhiét phai dugc gia cong chinh xac va dam bao chiu duoc nhiét do cao, dic biét phai

¢6 tinh din nhiét tét, ddu nhiét thuong st dung chét liéu 13 dong.
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Hinh 0.18. Mét dang dau nhiét
Bé mit gia cong clia chi tiét phu thude vao dau phun rit nhiéu, dau phun khong tot

s& d4n dén nhya phun khéng déu 1am cho bé miit cta chi tiét gia cong khong dugce tron




dbi trang thai cia tiép diém bén trong. Cong tdc hanh trinh 13 loai khong duy tri trang théi,

. ~ 3\ T T e 2 A vams goop A
khi khong con tic dong s& trd ve vi tri ban dau.

Hinh 0.20. Cong tic hanh trinh & vi tri kich hoat.

- Cam bién nhidt d: ( thi,rc chat day 1a dién tré nhiét c6 dién trd dya trén nhiét do) dung

d8 kiém tra nhiét do céc bo phan nhu ddu in, ban nhigt va gii dit ligu vé vi xir Iy dé chiing

|

¢6 thé kidm soét nhiét do cac bd phan trén.Cam bién nhiét d6 duugc lip & phan dau in va
ban nhiét. Nhiét do hoit dong tdi da ctia chiing ¢6 thé 1én t6i 300°C.
- Pau nung: Dy 12 bd phan ¢6 nhiém vy gia nhiét cho dAu in 1am sgi nhya néng chay bao

odm mét 161 gbm duoc boc thép, cong suit t6i da 50W.
- Quat tan nhiét: C6 tac dung tan nhiét cac linh kién dién va phén ong dan nhya.

- Ngudn: Cung cap niang lugng cho toan b céc thiét bi trén may in hoat dong . lya chon
ngudn dién tot giip may in hoat dong bén va it gip cac sw cONhom Iya chon st dung

ngudn 12VDC-30A vdi cong suét t6i da 360W du dé cho may hoat dong tdt va bn dinh.
PAu ndi cic linh kién va lap trinh diéu Kkhién.
Céc vi tri cém linh kién déu da duge sap xép va danh ddu mét cach khoa hoc trén cic

board mach chi tuy nhién khi két ndi ching véi nhau van phai kiém tra that ki dé tranh su

cb xay ra. Dudi ddy 1a cac bude hudng dan di day.

A A 4 A A A Al A A re o 1n , e .
- Két n6i Motor: Str dung day noi 4 chin ndi dé ndi voi dong co bude vai bo mach tai
chan cim sat véi driver twong Gng véi vi tri cia motor X, Y, Z va motor dun EO (motor
dun 1), E1 (motor dun 2). Cht y cam ding chiéu cta driver, néu cam sai ¢6 the gdy chay

mach.







b. Phuong an cac co cau truyen dong

Bang 2: Uu diém va nhuege diém ciia cde bo truyén

Co ciu Bo truyén dai rang Bo truyén vit Can gat Truc vit —
truyén me — dai ¢ banh vit lét
dong hgp thanh ring
— banh rdng
Voditm|— Truyén dong | - Céu tao don -DPiéu khién| - Ti 50
gitta cac truc cich gian, thang | don gidn truyén 1én
xa nhau lwe léndich| _T§c d§ di| - Lam viée
- Lam viéc ém, chuyén chm | chuyén nhanh | ém, khong on
bl _khong gy 6n nho'| - Kich thuée| _pg 15y e, | 6 ki

vao d6 deo cua dai
nén c6 thé truyén

nho gon, chiu
lue [6n

cau tao don|

ning ty-ham

iy gidn
dong vaéi van toc Dich chiva
16n !5 Uyen | - Gia thanh ré
s | véi d chinh
- Nho VRN Tk X4c cao
truot tron cia dai
nén dé phong su
qua tai xay ra trén
dong co
- Két cdau va van
hanh don gian
- Gia thanh ré
- Kich thudc bo - Hi¢u suat | - Khoang - Hiéu  suat
Nhuoc 3 e ¢ ; - : £
did truyén dai 16n so | thap do ma sat| céch di | thap
e véi cac bd truyén | frongren chuyén ngan - Sinh  nhiét

khac

- Tai trong tac
dung lén truc va 6
1ém, do phai co luc
cing ban dau

- Tubi tho ctia bo
truyen thap

- Mon nhanh

- boi  hoi
luc dé gat

nhiéu do c6
van toc truot
16n

-DPoi hoi do
chinh xéc Iip
ghép cao

- (Gi4 thanh cao




Phan di¢n

Mach diéu khién

Béng 6: Uu diém va nhwoe diém ciia ARDUINO, MKS, SKR

Mach diéu khién

MKS

SKR

ARDUINO

Uu diém

- Tiéu hao nang

lwong thép, dép

ting nhanh

- Gia thanh ré,
c6 san trén thi
truong

- Dé lap trinh

- Mach nhé gon

- Cung cép cdc giai
phép cho thiét ké, ¢6
kha nang tich hop cao
- Cong sudt tidu thy
thdp, 6n dinh

- Cung cip cic cong
cu hd trg phan ciing
lAn phan mém

- H6 trg phat trién Gmg
dung trong céc hé diéu
hanh

nguol mai bat dau

- Mach ¢6 sin, nho
gon, dé siv dung

- H& trg nhicu thu
vién

- Gié thanh thdp, tinh
chit ngudn ma tir
phén ciing t6i phén
mém

- Pon gian cho

Nhuoo dism

- Chi st dung
nén 8 bit

- Mach phtre tap, kho
lap trinh

- Bi bo bugc trong
cac loai chip ma né

- Dung lwong bd| - Gia thanh dit str dung
nhé giGi han nho - Khong dat dugce sy
toi vu trong thict ké
Lua chon giai phap
Phin co khi
a. Dongco

Sau khi tim hiu 18 vé ting loai dong co, nhém quyét dinh chon dong co bude dé

dan dong cho truc x, y,z. Vi ddng co budc c6 gia thanh ré, mach driver diéu khién

don gian, diéu chinh goc quay chinh xac. D6i véi may in 3D, dong co dan dong trén

truc x, y,z khong can chiu tai lon, nén dong co bude rat thich hop.

b. Co cdu truyén dong

Sau khi xem xét, phan tich cic phuong an dé xem bo truyén nao thich hop cho

vige truyén dong. Nhom nhén thay bd truyén dai rang cho truc x, y va b truyén truc

vit cho truc z 1a kha thi nhat. Vi may khong chiu tai 16n, toe do di chuyén trén truc

x,y nhanh nén b truyén vit me —dai ¢ va thanh rang — banh rang khéng thich hop,

con truc z ndng d& cd cum truc x nén can sy cing viing va chinh xac cao dé cac lop




Hinh 2 Ke gée nhém dinh hinh

Vi khung mdy st dung nhom dinh hinh 2020, nén nhoém thiét ké quyét dinh st
dung ke goc nhom dinh hinh 2020 [am chén mdy. Vi ke goc nhom co san trén thi
trudng voi gid thanh ré, 1ép ddp ddng bo cung khung méy khién may viing chic, c6
tinh tham mi cao.

~ d.2. Cacchitiétconlai

Nhitng bo phéan ciing nhu cac chi tiét con lai nhom thiét ké déu chon nhém
dinh hinh va in 3D.

e. Co ciu di chuyén

Hién nay, cdc may in 3D dugc ché taé theo nguyén 1y may 3 truc hodc theo co
céu delta. N6 c6 tde t6 di chuyén nhanh, chinh xéc va co cu don gian, clng, ving.
Ciing chinh vi thé ma nhém da lya chon co cdu tuong tu co chu may CNC 3 truc
cho may in 3D. Do do quyét dinh chon co clu 3 truc X, y,z.

Phin dién
Mach diéu khién

Nhém thiét ké chon mach didu khién 1a mach MKS Gen L V2.1 dya trén
nguyén ly cia mach Arduino, ddc diém ndi bat cua mach nay 13 moi truong phat
trién g dung cuc ky dé sir dung, vdi mot ngdn ngir 1dp trinh c6 thé hoc mot cach

nhanh chéng ngay ca véi nguoi it am hicu vé dién tir va lap trinh. Murc gia rat thap
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Hinh 6 Giao dién man hinh chinh ctia may

Phan mém Cura c6 kha niing ho trg ngudi ding giao tiép voi mdy thong qua

mdy tinh dé diéu khién dé dang hon.




Hinh 8 Hinh anh thuc té ctia may

Chwong 6: KET LUAN VA HUONG PHAT TRIEN

Két luan
Co céu may dugc thiét ké va ché tao mdt cach gon gang, di chuyén linh
hoat. D& dang chinh sira khi cAn thiét dam bao cho may hoat déng tot. Va hoat
dong cuia céc chi tiét trén may duoc thiét ké ding nhu ban vé&, nhu yéu cAu dit ra
la chuyén dong theo 3 tryc X, y,z va ¢6 pham vi hoat déng dung véi pham vi

muc tiéu dit ra ban dau.

Céc chi tiét con lan, dai ring... dugc thiét ké dung véi chuan c6 san trén

thi truong

Cac thiét bi va cdc mach dién duoc Iép rap hoat dong ding nhu so dd va
nguyén ly hoat dong dugc néu ra & nhitng phian trude.

Cong viéc diéu khién ctia méy cling hoat dong 6n dinh va theo chu trinh
lam viéc ciia mdy. Viéc diéu khién ciing tré nén dé dang hon khi c6 giao dién

diéu khién ciia may théng qua phan mém don gian.



