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NGHIEN COU TINH TOAN, THIET KE MAY IN 3D MOT PAU PHUN

RESEARCH ON CALCULATION, DESIGNING A 3D INJECTION MACHINE

ThS. Pao Ngoc Hoianh
Truémg Dai hoe Cong nghiép Ha Noi

OM TAT

Cong nghé in 3D la mot trong nhitng phiwong phdp tao mdu nhanh, la mt cong nghé sdn
Gt theo hinh thirc dap dén timg I6p dé tao ra san phim, qud trink ndy tréi nguge voi qud trink cdt
ot truyén thong & Viét Nam néi chung va ddc biét ¢ cdc truong dai hoc thi viéc img dung cong
thé in 3D vao nghién citu, dio tgo hién nay vn con nhiéu han ché, do gid thanh con qué cao. Tdc
d dii ché tgo thanh céng mdy in 3D, véi muc dich dé phuc vy ddo tgo v nghién ciru cho cdn b
dng vién va sinh vién trong Truong Dai hoc Cong nghiép Ha Ngi. Bai bdo & cap dén viéc tinh
dn thiét ké két cdu may in 3D mot ddu phun, phdn mém diu khién may, phuong phép chuyén d6i
e dinh dang STL sang dinh dang G code, véi vit liéu Ia ché phém sinh hoc PLA (Polylactic Axit)
tthan thién véi moi trieomg, dic bigt 13 gid thanh vé vét phil hop trong ddo tqo vd nghién ciru. Sén
1dm dhege in ra tie méy in 3D dam bdo d§ chinh xéc cao, gid thank ché tao vé hon nhiéu so véi mdy
1dp.

Tir khéa: Mdy in 3D; Cong nghé tao mdu nhanh; Cong nghé dip din; Céng nghé dim.
BSTRACT

3D technology is one of the fastest modeling methods, It is a production technology in the form
‘graduated layers to create products, This process is in contrast to traditional cutting. In Viemam
general and especially in universities, the application of 3D printing technology in research and
1ining is still limited because the cost is still too high. The authors group created 3D printer, with
¢ goal of working and researching for the curriculum and students in Hanoi Industrial University.
1e article refers to the calculation of the design of a 3D printer nozzle structure, the machine
ntrol sofware to convert STL file to Geode format. The PLA (Polylactic Acid) is environmentally
‘endly, especially at low cost, suitable for training and research. Products are printed from 3D
inters to ensure high accuracy. Production costs are much cheaper than imported machines.
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1. PAT VAN BE

Hién nay, cong nghé in 3D da phat
trién dén mirc c6 thé tmg dung trong rét nhidu
finh virc khéc nhau, Ching han nhw trong
nginh thoi trang, cong nghé in 3D hira hen
ta0 ra nhitng mau quan 40 phs hop véi s6 do
mbi ngudi va ngudi sit dung ¢6 thé tiry chinh
b quén 4o theo ¥ thich trén timg milimét mot
cach chinh x4c. O Viét Nam, cong nghé in 3D
cfing dang phat trién rit nhanh, song quy md
chua 16n, c6 nhiéu hang san xuft may in 3D
phuc vu cho céc doanh nghiép trong nude. Voi
nhing tmg dung réng réi nhu trén, nhém da
luva chon nghién cira ché tao mday in 3D mét
d4u phun. Nhim tao ra mét san phim c6 tinh
ung dung cao va khéng thua kém gi cic may
6 trén thi trudmg, d& sit dyng, d& sira chita
ma gia thanh lai hop 1y dé phuc vu hoc tip va
nghién ciru,

2.NGUYEN LY TAO HINH CUAMAY IN
3D THEO CONG NGHE. FDM

In 3D theo cong nghé FDM (Fuse
Deposition Modelling): Hay cbng nghé san
xuat dip din, 12 mdt qua trinh st dung céc
nguyén liéu d& ché tao nén mé hinh 3D, thwéng
13 chéng timg 16p nguyén liéu lén nhau. Qua
trinh Fuse Deposmon Modelling (FDM) tao
hinh sin phim nhé ndu chay vat lidu, rm xép
dat chong 16p 1én nhau. Ban dau, ta cin mét
bén thiét ké vét thé 3D trén phan mém CAD,
mét phin mém quen thudc hd tro thiét ké trén
may tinh. M hinh cia vat thé hojic duoe thiét
ké trye tlep trén phin mém nay, hodc duge dua
vao phin mém théng qua viéc sit dung thiét
bi quét laser. Sau khi ban thiét k& dugc hoan
thanh, ta cn tao ra dif igu STL (Standard
Tessellation Language), diy 1a mét dang tai
liéu quen thudc véi cong nghé dép dan. Pé
13 chia mdt vat thé thanh nhimg da giic nhod
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hon, d& mé phong cho cdu tric bén ngodi vi:
ca bén trong cua vat thé. bay 1a phan it quan
trong trong san xuat d4p din. He thong s& chia
nho thiét k& miu thanh nhidu 16p khac ohay
vi chuyén théng tin dén thlet bi san xuft dip
din. Sau d6, hé théng san xuft dip din ¢ tao
ra vét thé theo timg 16p mdt cho dén khi vit
thé cAn sin xuét dwgc hodn thién. Dé san xulf,
céc vit thé, cac hé théng mdy in 3D st dung
két hop nhidu cong nghé khéc nhau, Cac cong
nghé nay, duge phén loa1 dya vao ban chit Vil
li¢u. In 3D hay san xust dp din c6 thé lam
viéc v6i vat lidu rin (nhua, kim loai, polymer),
vit liéu long (nhya 16ng dong cing lai nhd tac
dong cna laser hay 4nh sing dién t¥), hay vit
liéu dang bot (bdt kim loai, bot gém két dinh
v&i nhau tao thanh san phém...)[5].

3. TINH TOAN, THIET KE, CHE TA0
MAY IN 3D

3.1. Co s6 thiét ké may in 3D

Dic diém chung:

- Ba truc x, y, z didu khién dc 13p vi
tuong quan v6i nhau;

- Bong co truyen dong cho méi truc i
dong co bude didu khién vo cap,

- C6 bang didu khién tryc tidp gite
ngudi va may;

- Lap trinh bing may tinh.
3.2.Két chu may va thiét ké chi tiét

Sau khi 1én phuong 4n thiét ké may, the
gid di xay dung mé hinh ciia may (hinh 1).

Hinh 1. M6 hinh may in 3D 1 ddu phun
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- Diic diém két ciu méy: C4c chi tiét thiét
theo tiéu chudn va 1ap trinh véi nhau d8 thuan
n cho viéc thay the, stra chita, bao dudng trong
i gian hoat ddng. Truc Z duge din dong bing
© vit me, hai truc X, Y din dgng bing dai rang,
m bdo ca 3 truc vén hanh chinh xéc, dam bao
smen tét va khong gy ra tiéng on 16n. St dung
> buléng va vit dé c6 dinh cac gbi 4 va chi tiét
i nhau. Céc truc duge truyén chuyén dong tir
ng co budc ¢ driver hd tro.

5. Tmh toan thibt ké truyén dong truc Z:
i truyen vit me - dai

- Dit ligu ban dhu:
+ Gdc budc dén co: 1.8°
+ Khodng sai léch: [A,]=1.5um

+Tée d: Ve =750/ ph) =125(mnv's)

+Luc kéo: Q=100N
+ Pham vi diéu chinh téc d¢ truc z tir

0+4[m/ ph]=0+67[mm/s)
+ Thiét ké truc z: N
Pam bao dd chinh xdc dich chuyén
] thi:
AS=8,.ik, <[AS] 3.1y
: d6, ta ¢6 do chinh xac dong hoc:

ik, <25 000154 500,36
A 1,8
360

on: ik, =0,36,K, =3mm

| —
=

2 1=0,12~—.
yra: i 33
mgdé: K, — Budc vit me.
Ty s6 truyén.

TAP CHI CO KHf VIET NAM, S5 5 nim 2018

Mit khéc dé dam bao téc do chay thi:

. V,
l.kv smax_ (32)

S8

125360
Suyra: £> L ~ 69( KH:
Yk 180,36 (Ktiz)

Chon f=70KHz.
S vong quay cta ddng co thyc hién tée dd
chay 16n nht clia truc z:

n 2 ﬁ f= —70000 350(ve/s)

- Tinh chon cbng sudt dong co chay
truc Z:

- Céng suft ctia dong co duge xc dinh
theo tbc dd chay lén nhit cua truc Z va dugc
tinh theo cbng thirc:

# 3.3)
612.10°.9,81.7
Theo yéu chu clia méy ta c6:
Q=100N.
V,=4 (m/ph) Téc d6 chay 16n nhit cia truc z.
Hleu suit cia tryc z:

=10 T (3.4)
Trong dé:
Ty = 0,97 - Hiéu suft b truyén ctia mét cap
o lan.
7, = 0,94 - Higu suit b truyén vitme - dai éc.
Thay vao cong thirc (3.3) ta c6:
=1 7 =0,99%0,94=0,91
Thay s6 liéu vao (3.2) ta c6:
Qv 100.4.10°

= =7,3(W
T612.10°9,817  612.10°9,81.0,91 W)

Tir 6, ta chon cong sult dong co truc Z la:
N=8W.
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B

Chon d6ng co: Dng co budc Vexta 2A - 1,75 Vit lidu in PLA( Polylactic &
N, - 57x76 mm ¢6 cac théng so: Axit) p
Lép in mong nhét 80 micron (0.08 mm)|
P o e e e IR Y R \
mitbich |than |t tryc Man hinh LCD Co
57x57mm |76 mm |24 [18step |1.75m Mén hinh cam img | Khéng
Téc do in thi da 150 (mm/s)
Téc d6 in tét nhdt |50 (mmvs)
Vé may Mica
Dé oy dong cudn (0]
nhya
File 3D hJ trg STL
Phin mém chu hinh | Repetier Host, Cura; |
file 3D Slic3r
Phén mém v& 3D hé | Sketchup, Autocad
trg 3D, 3D Studio Max,

Hinh 2. Méy in 3D mét dau phun

4.KET QUA

Sau khi tinh todn, lya chon, thiét ké
va l8p rip cic b phén ciia mdy in, nhém da
ché tao thanh cong chibc “May in 3D mét dau
phun” nhir hinh 2 véi thong s6 k§ thust cia
mdy ¢6 trong bang 1 va mdt sé san phim cia
may trong hinh 3.

Bdng 1. Théng 56 k]'/' thugt ciia mdy in 3D mgt
dau phun:

Model
Kich thurée in

Tortue Kin 147
200mm (W) x
200mm (D) x
190mm (H)
Kich thuéc ddu phun | 0.2mm, 0.3mm,
0.4mm, 0.5mm
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SolidWorks, NX,
Catia, Invetor, Maya,
Rhinoceros, ...

Hinh 3. M6t s6 san phdm duoc in tit mdy ind

 Trong qua trinh nghién cir, tac gidt
ché tao thanh cong mdy in 3D mét ddu plu
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i vat lidu in 14 ché phém sinh hoc PLA, ¢6 gi4 thanh ré hon ngoai thi trudng rht nhidu 14n. San
4m in ra dat d¢ chinh x4c cao, dam bio cho viéc hoc tip vi nghién ciru ciu can bd vé sinh vién
mg truéng. Véi két qua kha quan trén, trong trong lai tic gia s tiép tuc dua ché tao méy in 3D
iéu diu phun, ¢
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