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Nhwvoy,txu ¢ hun@hiQc -Cttnhg nn g8hD 1dhgaiy I dmg ngh
xtnt apld n, baogmviM toramt XL ingwt [nlg bc8§ch iaptpt heo
mitldnvBhaymt m?! h3 nhkc .3DCichmg” yrgkhh8c hathd t o" n
tocotgat-mylL i otidithpatpp h®t i tbaochbd kthi itct hhudmgh d

mong mdXn . IN@i , ¢ 'Min@BD ImtgthulMi vot liMiryi v 7 Wwogaumitl -t
s nphme d ng3Dtpm ukdthuot sX
M t | o4t c¢c8&8c c¢ctng ngh' in 3-: L~€F:|hqnsg au

L'i Wm v h4n chJ ri°ng. dBr°ec!kft nghzerht
(Selective laser sintering SLS) ,Th i ° ulasérd]h ' In ¢ tr  icectmetalp o ( C
laser sintering DMLS) , M A h3nh h-a b3ang ph€ehng phsgp
(Fused deposition modelingFDM), iT Yo h3 nh o (S’tereohthographya ser

SLA) vn pihlu n snkjetiophnting)dr r(clng m i tr <€ ng h’ p,
t€ ¢ tYo th" nh t. m t |I.,p t49 mt th™ i L
L€ ¢ thho'mmh. V. i m t s° c¢'ng ngh L€ ¢ th,
v |l dong L ng n- trong c¢c8c |, p, trong khi
m i | . p b3ung c8ch s’ d, ngsilnahsem.ct Ts onk /]t
c.a vidhumhg & v ¢c8c tJ b"o s ng L€ c phu

Ng"y nay, in 3D c¢c- thw tYo ra LY wvdt t
lod4i, g m s_ , th_,y tinh, giby, v° thdm c¢
ddng b, t, doO©y t-c, chhklt thuwdt hormyct t\bldt
L€ ¢ in bung nhi Qu vdt i u v”© m” u s dc, '
c8c b, phdn chuyWn L, ng kJt n"i (nh€ bln

LNch so cva c¢c*ng nghM in 3D

Ctng ngh’ in 3mDh30a nlErlhildiy.Lbe <7 h xdblt |
I bp LldF nL€ ¢ ph&t triWn trong nh_ng ntm 1
Vi ' n Nghi®°n c¢c_u C!ng (n\ghhdit LpB [talg npgth €HmD g r Ma
ph§pho, t m: h3nh b3ung nh a baynmehi,Qunhv, idih
tiJp x%c v,i tia c.c t2m L€ ¢ kiWm so§t |
L-, v’ o nhm 4898d¢, chJ] ng€._ia M! n@hatryl el Hu
(3Dsystems)’ « ph&t triWn m t hr°hhgqgunogl @ get poh nin i
| "teSS eol i thography, trong L- cg8§c | . p L€ ¢
s8ng c¢c. ¢ t2m laser. Hull L nh nghoa qu§
t €3 Jbng c8§ch tUo ra m8tc MY ih3treh nmHtl € dt
nh€eng LiQu n"y L« L€ ¢ ph&8t minh b°i Kod
c8§c L nkp&®¥hg(STereoli t mag rda, pmhgytprg ¢ 8C c
phfn mQm in 3D.

Nt m 1986, Chsa&n ge sq ¢Hou | BtexréolitHography s [ n x u blt

vd thW t. nh a |, ng.vSahbl- lit-ncg® nkgi |IbHEn nghly
clng n3DWThiAu kJt | alective lasertsinteringlSLSy- (sS
d. fg |l e L n (Standara TessSlatian Languagepll c T ndi " nh | dp ¢t
ty3Dsystensv © L JJn maty nrob§nghuinggg cblp c*ng ngh'
hi n nay tim3ng | onh v, c

NJu I dp biWu th® i gian th3® ch¥%ng ta s¢
bi Wu LY Ilogarit. T. 1986 LJn 200h " tceng
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c8c b<e ¢ Li nh,, c¢chdm, LO©Y L€ ¢ g i | g
t 4o mXu nhatiWn Way 2B09n L« ¢ m t s. bi.
nhi Qu bJung s8&8ng chJ] vQhboimg qugin,nty olhg |
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NEm 1@B&r |l es Hul | Ltng kT blfn quyQn chi

ngh SLS v*™ t. Charl &s nHuldl4 migHtS Ttc® na crmdon h
Stereolithographyt h" nh | dp ¢c*ng ty 3D System v~ pl
Lfu ti°n L€ ¢ g i | = Stereolithography Ay

NEm 198DSystem ph8t tr-258Mh, dL @y IS np lpih°X
in 3D Lfu ti°m L& cloymg. ¢hihmg

Ntm 198@Bg Stvrdat€Cysysy 3Dsystems | fn Lfu
m8y sln xublt Ldp dfn.

Ntm 1R89t i ctng ngh SLS (Selective L
3D s d,ng con |tn LW d&§t mlng xngpuycchn nlgi
dz2nh chHt c¢c8c |, p I'4Hi v, i nhau b3ung c8ch

Ntm 18909g ty Stratasys th€ehng mUyi h. a
ph€hng ph8p n-ng chly | dng LFDM])@@(: i;léd
t ri Wn b i S. uSdomth, QyEmpav 49BO . b 8§n hiJjc
ti°n: A3D Modelero ntm 1992

Ntm 1R®&1t° i c'ng ngh” LOM (Laminated C
ctng ngh in 3D s d,_,ng nh_ng vdt |i u d,

Ntm 1@9mBg ty eSdl€ csaap nh | dp LW chJj t4Y
tr°n c*ng ngh in phun m8y c¢c- thwW tYo |
r bit cao.

Clng trong ntm n"y, Vi ' n C'ng ngh’  Ma

(MI'T) Ltng kT Dbl o sh oncallngPrnignht i nfig3 tDeicnenni q

NEm 1995: Ctng ty Z Corporation L« mua
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in 3uD tlif"n tYo ra nh_ ng sfn phXm c- nhi Qu

NEm 206 §n m8y in 3D m«iRegprap m, an° L 2 cch ¢
|l t90o ra nh_ng m8y in 3D c- thW sao ch®p
ch " nh hay s ,ah€ngt m@fittdyeod Li Qu | udt GNL

Licence).

Ntm 2RW®i82n bln Lfu ti°n c¢c,a Reprap L€
r€e ¢ 50 % c8&c b, phdn ¢, a ch2nh m3nh.

Ntem 20bjget Geometries Ltd. L« tUlo ra ¢
mXu nhanhikhi Cpinniexts0O0E. n®©y | " chilJc m§
t9o0 ra s[n phXm 3d v.,i nhiQu lo4i wvdt | i’

Ntm 2B0DM®:quyQn vQ ctng ngh AM! h3nh h-
| ng L  ngo (FDM) hAty h%n 3D on«h ngw” ncm Jd-

Nt m 20rBed-chi Jehrigauy°®°n mXu Lfu ti°n L€ ¢
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Nt m 2DH€hng mUi Dh-ca8 m&yoni nlfau ti °n.

Ntkm 2C&4: bung s8ng chJ] cho c¢c'ng ngh'

(selective laser sinteringSLS), clng bdt Lfu hJt h4n bl
s8ng chJl m i ph8t triWn hhn n_a ng”"nh sT[
ph&t triwWn mldnh m&€ c¢c,a ng"nh clng nghi p

u Li®OGm v° huyn chA cva in 3D

Il n 3D ¢c- nhi Qu <©u Li Wm so v, _ i c8c ph<el
mt T t€© ng ¢c- thW chuyWn tr ¢ til/fJp t. m
mt b, phdn ho"n ch" nh hoHc s[n phXm, c-
th mgo g m mua sdm t.ng b, phdn, tUYo r a
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r§.p

INn3bclng ¢- thW I "m gim | € ng vdt [|i u
c8c vdt whiWkhbhWwWghoMav s[n xublt v, i c8c Kk:
c8c vdt c¢- c¢cblu tr¥%c b°n trong ph_c¢c tUp |
ttng chvVv2a ddtngt.rong sfn xublt kim | oUi, ir
tr¥%c t° ong bPm ¢ i bispuntinge r ohgWkhHo cra c8c
ch w.hiwm t mUng n, i b, c8&8c mUch m8§u.

hu LiWm c,a ctng ngh in mg mgh “n'cyh, c
ve t tr, i vQ th i gian chJ tUo m t s[n p
m t gi.i h4n t<€hng L i. Th'ng th€ g, LW



72 gi , ph thu, ¢ v o k2ch the aogv'thli p
gian n'y c v chdm, ncht@nggcreghh vUo t huyQu
th€ ng mblt t. nhiQu tufn LJn nhi Qu thS8ng
nhi Qu. Ch2nh v3 c¢cfn 2t th i gian hhfitLW
ki " m L€ ¢ chi ph?z, nhanh ch-ng L€a ra th’

hu LiWm n_a c¢c,a ctng ngh" in 3D |~ c-
b phdn c¢c[ b°n trong | Xn b°n ngo”i m t c
c8§c ph<€ehn@n pthilEpndg rkulytng thw chJ tYo L€ c.
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L€ ¢ in ra v, i nhi Qu |0L|I vdt | i wu kh§c
b.i. V.i m i loUi vdt | i hue ol nidamnigaskeir Qu
cC, Ccdt, L¥%n ®p nh a é C8ch th_ cGiin It'h3t %o
mXu nhanh v?® so v, i c¢c8c ph€ehng ph8p gia ¢
g t, ti n, phay, b o, nHmnYé. rahmXphe€hmg hy

Ctng ngh in 3D c¢c- nh_ng <©€u LiWm m" c &
th mh xu h<e Wng nmthnsht m& tr omxg thhe inggicam tt
la,Ch¥%ng ta s& thbly trong t<€hng lai tgfw icnr
L€ ¢ ¢l m t whii Jtc" ¢ "W viin trblt nhanh. Thblt
b°n ngo"i LQu L€ ¢ in xong v,i Lfy L, m
sdt,, thhh®p,éltQu yL€icmmhmnitfm i n rQtuggg h'hbln ™y
s€ tYo ra m t chifje t u vi tr, v.i gi§ r
t €hng Ia|, c.,n hi' " n t4i c¢ctng nghx n"y L«
nh€e b° tlng, nh av,, is do YnogH® p cén‘*b@-llnghnualyn
L« ¢c- thW in ra bblt C vdt mXu n" o0 ¢C- h 3
ph”i é c¢c.,a con ng€ i L€ ¢ s[n xublt ra b3
hlfo tuy t L7
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ngh ttbm¥ nhanh; Chdliphe" ndmyErtpmh 2 g WQad

i uchttb v""ng:q&\(g; W-n teh§ chlkttbc h3amphctlb m™ khlng
cfn  gi;B dC ngXb,lsuw ngv "fob ch@; L~ "¢bmg dghl

m” ub sl Hhn hl rug nm'rui; CHtb ph@ehs K @gtdc § & v

i'u kh&8c ndbak,h8&m 'in hiad, v 'k hici ¢ h ¢ 8 k@ tHhau

so v i chi tiJf hotb §'n ph¥n thd.

VQg&c h4Yn chJj hi"  n tY9i c¢c_.a in 3D, khsgc

Linhi n t4di ch€a th c¢ s, kt2el~hngt thEﬁ:chvum tt
hdn c¢chJ, chi ti ]t hod—lchlL phhd@in,  gocih@ao, pch 2a vl
v’ trong m tLs b®m€chéc hc_pac‘l‘sdfg%n ph X LU
nhi°n, trong nh_ ng ntm gfn LOy L« c¢c- nh_r
hdn chJ n"y.
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NW bdm3Dnfgud @ cfn m t bln thi/Jt kJ vdt
h

m t phfn mQm quen thu,c h, tr° thillt kIJ
L€ ¢ thifJt kJ tr. c tiJJp tr°n phfgquamQm n"
vi ¢ s d_,ng thiJt b qu®t | aser Sau khi
| i u-StTdndard Tessellation Language, m, t
ngh s[n xublt Ldp dfFn. L"m tesselatedt he:«
thw th”"nh nh_ ng La gi8c nh, hhn, LW m! pl
c.a vdt t hWw. noy | phfn rblt qguan tr ng
ho"n thi n, h th ng s€&€ chia nh, thi/Jt k
thing tin L/Jn thi/Jt b s[n xublt Ldp dfn.
vdt thW theo t_ ng | p m t cho LJn Kkhi vV d
xublt c8c vdt thw, c¢c8c h' th  ng m8&y in 3D
C8c c¢c'ng ngh n"y L€ ¢ phon | oV4i d a v~ o
dfn ¢c- thW I "m vi ¢ v, i vdt i u rdn (nh,
L'Tng ¢ ng | 9 nh” t8c L ng c.a | asert hay
kim lo4i, b, t g m kJt d2nh v,i nhau tYo t

Sau qus§ tr3nh n"y th€ ng ¢c- th°m m t v
| © | o4i b, b i bXn hoHc c8&c chblt i u kh:
ta cfn th°m q_UV\§ ctr3tnthtphh u kkknt c8c | h™ r
d.ng m t v’ i qu§ tr3nh thXm thbBu LW ph. k

Cg8c c¢ctng ngh s d,ng trong s[n xublt L
c8c lo4Ui wvdt i u, phenmmgkpHEpnmamg Mhi[y
c- nh.-ng€€ew LiWm v™ hi u qul nhbit L  nh tt
m t s cing ngh in 3D c¢ch”™ ¢- thw s d_n
ngh kh8&c |9 1linh holt , c-dUnmgWvidtmIlvi ‘uc
LO©y, m8y in 3D L« c¢c- kh[ ntenMgasv dpnoagy vdf
t]] b o c,a con ng+¥€ i

M t loUdt c¢c8c c¢ctng ngh’ in 3D L€ ¢ s d
Li Wm v° hUn chJ rh2°mhy.baCBcgemkgiTmbhazer ¢
(Selective laser sinteringSL S) , K/JTthi Pazer c¢ch iectlmetal tr ¢
laser sinteringg DML S) A M1 h3 nthingh- - m@mh 8punrg:- npgh€c h 'y
(Fused deposition modelingFk D M) ATUo Ihadsieredn B'ol t t hogr ap

Ain  phun snkjptbiophnting)d ( |
122Ct ng mBvhM h3nh nhy tia I-8fero (stere

n€ ¢ ph8t triWwn b°i Chuck Hull, Loy I~
clng | clng ngh §d nnBHMt ,c hd- - tdd]it < hutXmblpx
ngh” in 3D kh8c. Hi n 3D Systems |~ h«ng
3D n"y. Ctng ngh in 3D SLA I~ m t ctng I
Aldp 1. pod c- LHc LiWm kehc§cl "bid¥ngv, tii ac &V
t. ng |.p vdt |i u in (ch, yJu | nh_ a |

T€hng t c¢c*ng ngh™ SLS, c¢c8c m8y in 3D
tia laser/ UV hoHc m t ngu n ntng | € ng m
| p vdt 1i u li,nn®D hhi @ rmbltdimigi Qu | . p nt
3D SLA. L. p in SLA c¢- t hw L3t t . 0. 06, 0.



Ctng ngh’' n"y L€ ¢ s d,ng LW chJ tUo
nh tr°n m8y t2nh v" c¢cing ngh un’tyhidho kp
m t c¢c8ch nhanh ch-ng, ch2nh x8c tre ¢ khi

VQ nguy°n |IT hoUt L, ng: Sau khi tdp ti
STL (Tessellation | anguage) th3 qusg§ tr?3nl
3DbthiJt kJJ sJ/usn tia UV | "m c¢c_.ng |, p nh a n°~
cho LJn khi LYt ch” s° k: inBuSdAc -c_ tah W ditdt
t . 0. 06 mm, 0. 08 mm, O.1mm t%y v"0o nhu cfu

SLA [ R LSER

Vit the tao thanh
tir nhieu lop

Bé d di chuye én
lén, xuong

- Nguyén liéu long "

CingMngh3D SLAWwtdMvaSh® nh ¢
huli Wm: C!ng ngh' SLA ¢c- kh[l[ nktng tUYo r

n®t v° V¥KR2ecBcx&éng ngh in 3D s d_ng vd
t0 ra s[n phXm in 3D |~ nh a t t nhblt, ¢
c- thWIlrin cao nhblt hi n nay.

Nh€ ¢ LiWm: Vdt |i " u in 3D kh§ Ldt, sT
d€ i 8§nh s8ng mHt tr’ i.

SLA L€ ¢ s’ d,. ng r ng r «i cho vi c tYo
ph ¢ tUp v, i <chblt kJt thh®cl™c htbitange s.gc .c a
SLA cing Lang L€ ¢ s d.ng nhiQu trong
h«ng | . n nh€ Nike, Adidas, éLW th ¢ hi n
gi "y nhanh.




1.23.Ct ng ndhh Mufh k At | aeteetive lasensintering SLO (S

Ctng ngh n"y L€ ¢ s&8§ng tYo b" i Carl
Texas v~ L€ ¢ cblp b=3ung §ng chJ ntm 198!
DTM (L€ ¢ th nhb'| dipful 9t8i7°)n LT idjtt h€hng m
n©ey | © m t trong nh_ng c'ng ngh’ Lfu ti
n"y n"y cing d a tr°n qu$§8 tr3nh chJ tU4o
bung vdt i u b, t.

Quét hinh anh
LS '

<Y
2353

N < —

T —— -

( . Plston l\/ Piston

\_di chuyén lén /
B, o

\di chuyén xudng)
o -

MT h3nh MSEShg ngh

Chgngh SLSwh h " nh S Llemnmghd@®inug daghbtgms, t h®p),
titan,&thiy? m,i hitha él as e rp gckBepv hl i htbbkt, b 0
tha sau quyM §U]a t llti/cki m.Ch W | pbagvd li uph tr
| keo chong°f0cd khtonk mnm3dlD i aH)da lagen tia
uv, é.

Nh3n SHBndg, ctomgdagh dfiomdhg bt S d ng tia
| aser, SISnupgkhghb edliluathght kh§c¢i nh Bdwra L
m¥dhgrdh.Ct ng ingh3D SLS It §chm8ydkmrahagdh t

phn L% gdbbilt | © <ngreHdd D kirb lo9/g" m.
Nguy?©° atinlf ho
Ph€hng ph@pg St 8ichwditubt | "Whe -abh trth €t §c

dngganhit ( nlongelastgmer, kim ). Mt pmnggcabt nguy°n | i
Letli tOmMHicab xy | anfagmitimg nhi§ncc .b Sau L -, ti
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h . a (Wltinh)pfnbtn3an t r ong BHi@fHbecdbe k h tosgl "tnfy ¢ h
chlibt ), | " m & hbH cnh¥gch cd Qnibti/p  x %c . tTSr ong m
ttr@fip, qug§ t M ntho nnftmgodcitu hice §pgd Qu§ tr3
K/} t|n\/bIL -Q khid t €ehmilge tqus8 tr3nh pol ymer |
p h 8P h Hnthws L A SaunhHxungmthkhadn g c Sogh d'by

| pkiti/p,bt nguy ° ‘beliea v o v ¢ lHp tHlu §c /i khichi i L €
L ho"n th" nh.

Trong q u/Btth,tnhdgmpiin va hu k h Ram gt rno nggbaod nid
chsEl&IlBf ra sau " khi @ho viii 1bem phtheh 8 LW
cholpmi ‘E€x@nyg.@ nn " yW ¢ -mimtgthi gian ch]tl chi tif khi

d¥%ng ph€ehng ph&§p n~ W ‘@P hsqgnanhi@ hoEvetlisL S c -
kh§c nhau: Policabse@gat éngbitC, L a@)Bishagny | on
ph€ehng ph8piSn® §mehmgilghay nhrt hr °Omkub nfh pHi ¢

X 11T s

a|tkoh i T chi nh) .

MitsXdng8npimawa ¢! nMBLSn g h

. U @t:Kh[n t ndgm4a b g cBvetliudhgbtkh§c nhaw nhe€e r
kim lod, th y tinh, g m. Tt mxu Ll'-'agv(dm'uda,s Wb trha Xc 8kt3 mmh
dhgphcth, kKsndgngedliuh tr, khfnosg tr#ic BLS L«
L'e&s dngch yu Wb nguX® nnrifrﬁle@;chngdrhg@os[n
xuditheotng WO@thw VY2 @ener al EltetcteYng ty omumg
SLSMNHOtYD ¢ 8phdh b ¢ hnog Lefinl cpht h€hng m

Ctng Slg% t'lp2wWm ht&c m! hsnmh «-§icfnlgin h tm
d®. Hnbit , SlLa&chmtuytVikhiccninnhng m! rhdbahcfn ph
rng pheal @8¥QL X®bQmikyc !l ng SiYdhockl "heg@ cao hhn
clng FBM,h t uyrHn KkWW-mcntLl minc § cpinlbagmb  “tnh. €

Nhic @iiPhcth, chfu preribhohhh wmh canonwddo ha
ifuln. C&c m! hS3fnihn gk 2n° nvitphco ntgm ivd  ~ thged
i'u km§ |

1.24C*ng nghM AM! h3nh h-a b ng ph_ _ng
(Fused deposition modelingFDM)
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n€c phWbi tBi Scott if@rnumpn LwiiHod SRfadasys
b&§n/tchiB8gng c! nDMfglhtci-° M3Mm Model erM8yntm 1
in 3D d¥%ndg DM x@ymiglita g c §c ha Lrianfyaqiihc hda § r
tnglpth nBlin ta YWpdthg Kii. t i

Cing FDWMIga Str dit asagy tIhd nhr ent ng tfmg h
clng pnghliuy  tnhnfngmthienEca c8c m&m sSHit 8D t
ntm 2@0IN/Up hk hfidgg phr °n can§t nghaas ytan,t nm~ d

clndghtgyt/hgyvi crngnnghy | " dtakelr Bpe@mmygdh t
vV 'HL IH« tt°n cho ph€ehng ph8p in n"y Q" Fus
lFobitca cing §wgh- | " “cn-Thkikdmigng nchc¥c migwy nn

i n " ecBos hdhiimcii c¥ngt &y ndgg. €1ywgcecngh
hiustdl c aodngk thedinnhitdordi ¢ - L'gv 8 ko s€© ch kh?
nh Tnxad nh thjm™ t h X¥m hc -¥nhglit t vOmHb ¢ nhht v h - a
h c.

Thigianinphthuc v2occ hc twghdthbcamt il heg in. CS8§c
" vdnh c- Wit t €hnmhdnh ch: ng phthrpbatgp Khiii cs§c
nhiuthi gi an _itkhthud SL3oFDMth chininchkdn h hn .

Vgi § thvivdlimg3DMn°n cymgyndm@mng linh c!ng
3D p g mthhtnil ph biyh nlihin nay ‘cginl T€cimBh ngh
FFF)WM heénh |7 c¢c8c d,nk mSBy ii mi(MaErb&e Br ap
Printerbot, Flashforge,..)

hu Waii L" cimg 3mgdysiasha v~ Jichiély mBy m- c,
invis |™@gln, m®tnguw°’ nTrd€dng tr olmpghrcdhchus
lc.Tc  ttb h3nh W &n @ rkmithanhca FDM k'mign g heei
clng ShAybOM,SLSplis dng t i &M ahsferphy m™ cing ngl
ttbmX nhanh HiDMh ifimhiqr, gtincdy cao,lfo chegd d " ng .

C! ng thbgnbu nhanh FDM'sdngvd liunhanhitdo®o khiomg L
khing m¥%i ,€kw? ndo g @y méinghingsguanh. THE b hot
L ngtbr a JAgtn. t i

Nh€ Wihi &t khi bd¥yrh®pt mdmhigl * §c Khing cac
chulc k hingmt.L

Ctng ngh FDM/FFF d,a tr°n nguy°n tdc I

thng qua m t LFu phun nhi  tphtun® nl€nct LG
khiwn d a tre°n s’ i u 3D L€ ¢ cung cblp
h-a v  li°n kJt vClind  tpy LSX rcatians ytsr €« pfh¢
rblt r, ng nh_ng vdt |i u tfm c¢c_. «lagh ngwhi’
c- thwWw _ng d,ng trong nhiQu qu8 tr3nh s[i
vn Lang ti/Jp t_c m rong h ng vdt i u
bi /Jn nhblt d"nh cho m8y in 3D FFF ° <c¢blp L,

Ngo“i ra, Ctng ngh  FDM/FFF c¢cfn c¢c- <c8§c
d. ng c bi°n dlng nh?! ra hoHc c dt ngf m.
m t vdt |i u kh8c, th€ ng |~ d4ng |, ng,
d"ng saanghi Vincxs d.ng vdt i " u h, tr’



do ¢- thw d, d"ng lo4i b, b33ng c8ch bT g
in 3D sh cblp ddng FFF, tcht/]] ¥Vdy hhi &anh, vt
th  ng L€ercWph8eli ti/fn LW s’ d, mgf v, 0" da
L€ ¢ gili quyl/t.

N-i vQ chJ t&8c h3nh mXu, c¢c*ng ngh  FDM
X8§c Vv ° tin cdytbaon ve€hnom!l 'sit u@h ®g d&sn vp
d., ngqgu8ctr3nh x | T sau gia ct'ng c¢c- thw
m ¢ L., sh cblp, c¢ctng ngh FFF tYo ra nh_ n
nh€eng vbln LQ n"y vXn Lang kh'ng ng. ng L€

Ctng ngh  n’y c t hRMh it i I°um tvin @ hv Qiu rm hi
chi tift ph._c¢c tYYp. Kh[ ntng gdn kJJt gi. a
v3d ¢ thw I "m [nh h€ ng LJn L, k2n c¢c_,a s
I n c thW gi [ quyJ/Jt L€ ¢ phfn n"o vbln L

Nguy n | T hoUt L, ng c., a nvB8Syy iimm 33D -cd¥nngg
ngh FDM x©y d, ng mXu b3ung c8ch L%¥%¥%n nh a
cblu tr%c chi tifJt ddng kh i . Vdti3mm u s’
L€ ¢ d%n t_ Lfry tl%mu, m tchuyWn L. ng LiQu Kk
Khi s i L€ ¢ cblp t.i Lfu L¥%n n- L€ ¢ | "m

J]

mHt ph3ng L

Trong m8y in 3D (FDM) vdt I Uu n-ng ch
m t bi°n dlnga2D€ mg k¥mgcc, thwW thay L
0,193mm LJn 0, 965mm) vV L€ ¢ x8c L nh b3
v,i L%¥%n khl'ng thW thay L i trong qusg§ tr?3
t Yo mXu tr<€ ¢ khi ch n v,i L%n th2zch h' p

Vit liéu ho tro
Vit liéu chinh ﬁ

au phun —_
~ Banhxeg
Ong gia nhiét

Vo1 phun

>

Chi tiét dang duoc ché tao

‘hi tiét d&

Cudn vat lidu hd tro

.
Cuodn vat liéu chinh \n

Nguy°n |2 hovut Ling cva m8y in 3IL
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T m&y in 3D (FDM) | . p vdt |i u n-ng ¢

kholfng 1/10(s) v~° L'ng c¢c_.ng | 4Yi. Khi m, t
s€ di chuyWn sang m tngl . tp Kh8&c 8mm g Jjtnh0n
tr3nh L€ ¢ | Hp | Ui cho L/Jn khi tYo xong ¢

VQud liuttbom@ k h &hg:lTa och g ¢ ¥ mpés mhanh FDML “éng
k2 nh L %npi r ghtiong khqgng 0,251 mm, dnvfu by ¢ §ed liluo
nhitd® Qlc - WM qijmg "dv8vic t hiayk Zecch tNg® " i .tra, c!
lodvdliu nhenws cngnhiQh mdu kh § c Wl malung thi ti}
y ° fflunbiy  m'auCtsn g t¥ognki nhanh FDM% ¢ h " tcho mhi utth
mdu | °  ngenPnidh nMisomh §W tnrhianh ack*:m@g oghb
v3 n.ngli§pla cfgcliggta nige ngvdli u.

Trong nh_ ng ntm qua nhu c¢cfu cho c¢c8c b,
5 :

ph§t tri WnFDMT blt* md .n fflupcfui ng8y may. Ctln
c- thwW tYo ra nh_ng sfn phXm ph_ ¢ t4Yp m’
| "m L€ ¢c. Nh_ng sln phXm v, i kJt cblu ph_ «
b°n trong v, i Vv, ngo" i k2nt €nhmgég sln phd

1.25.C* nngg hn\8D d 8 m h i [ZaflpaminatedObjectManufacturing i
LOM)

Ctng ln@M £ idgbitMi chael Feygin wtog ntm 1
rathit TM@ntm DHI8&1ng ty CaHoaKdpm@y a\MlhiiﬁJtmsys
dngnhngvwdliudd " ng ,d§t nB:Q ,ghiaék¥i in n"y cho r
sdo chu xx§ibl,'nlvl><uthillkj]nhl:ﬂTrong qusg tr3mgiby,nhm LOM
hotb kimlod ¢ Snng nd'2cn AlcBbp niibla g ¢ 8&rgnhst v " c, &§p |
sau d -t k" nh m8nh QKWL it i a | adu&au khvthchdmmo ¢
qusg8 tr3amchi io¥np€e ° gia clng v~ khoan.

C8§cCi neg 3thr&® nglp mil p <L ‘& ocbbug tia laser hed
dnggccdh chuyungfcw d heg b@®Jwitd, K Khongl5 inch/ gi ©
sau lc- dg6t nglip,tnglp Vv iohawkbragn phdn. Saukhivdli' u
de. a hlcebh, il ne oM et hL §h r@p ‘beshb. HM

chqh xc&c c 8ic m8oy c i n g 3nB dyh thih i hshwic Sect ng ngh
SLA hay SLSh h€b @M | ttronginhbngc * ng |mI:g\h ghip®li cchitng
nhdl v~ 3D|:i1nWHanh§ptnchbtehhrgNL cl ng tébmQu ph®p

m” ub s3D iin tm@&c L

Cilng migyh chHing &y idBlibaogminc 8§ phdh nh® L
thod , bBwahgscl v Qvahu 2ch Hith® g Kilo§ch RKng t hi
ri °ng.

C thwQnguy°n I'dcal "gmu 8vit rnfun ht iLAGDM ©h i ( L
vitr2 Kaa8rchh ctonnt khiofhgrnoRa g h il Yaeh ‘g yall @ vd i u, ti/p
t he c onsEcl §npvdihilui n” ybhOmibCavdliu c HKkJ hd2 nh m”
K hi cL@p vitbgtir@a hbhEgin%p sh” yJlil°pn ti H
thngquanghc £ €a t i o Wediwddiu It hedh d micegla m?
h3nhbt €ADtVd liu ‘lcebbi tia | amei@cambes LSt .
PEnvd liu de@ aesthufiiblag coniliuk n ShQhUxil ngtheocX
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nonYxu hgtigp  vdliumi "Ep v~ oY c m Coclgn VPPvnt r 2
thd h h@ chic Lrce c& $ iFgyira| Bth haivil pth b3ag
I Yan gQ c 8. ipyd liluk]ti/p. Chukdn ~ y clp@d c/mkhikl} t h Yic .
Nhngwtliu d€© L - ng vhph tf EW, chocl@tijcvt i d €
n"y clcieeh 1t@ mah’ tig@gang dc (crosshatch). Nhn g ° tig@iao
tuyyh. song song nngydlilu” nd oln@@ntiid dg sau kh
chjttb . Sa@QmHig-achithf cW @ hlL §nh Bl-haty, s kxriheopnh
y ° tu. c
Theo neudycf g e livwdhgtsn Qi cWs d g cho h th' ng
LOM. Nh€eng ngLUOMB g ng nhi@nhl b, plagtic, gm vdli w
composite.

hu Ldé Wam ctng :idth | iLOM La dUng, r 1T ti Qn.
d. ng c8c |l o4Yi wvdt olbi ,u:c ogmpbbys tcehbbitn hd T§o§ m;
L4t L€ ¢ t°t hhn 0,25 mm. B33ng vi ¢ cdt
blfo v  Beldicnh2?2mh baKhlfg cfma vkitTE ik gt
L., cao, nhanh hhn c¢c8c ph€ehng ph8p tUYo I,
di " n t2ch m” c¢ch®™ qu®t theovtchm wg ®°nt ng
b3ng Khlamg c- s thay L i pha t§mmgl@uds
L co r ¥t Khtangvdt cl ihQi; v * nhi_m m*i tr

Nh€ c:Kh*Wnmg thu h”i L€ ¢ vdt i u de. !
| “blnv L Q ch2nh ¢, a Lpblyetsdgn aphk8§gmi L kMt ¢ blu |
khtnon; b-ng bQ mHt kh!'!ng cao.

o

H3 nhg dB&y in 3D cmhngsB&hMhLOM v~

126. Ctng mwgihLaser kHi m tlho "twr o&kti"po ( Direct met al | as
sintering - DMLYS)
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NEm 19914, hai h«ng Rapid Product | nnov
triWn C'ng ngh’ fiLasteir/pkoi m Oiorbeic tt haie’tua | k J
DMLS). n©y |~ momXphehmaghph&mpm, ¢Ynh-m t Y
(Addi ti ve Iayer manufacturing), C - t hwW s

h€© ng m i, hi u qul hhn chépvi ¢ chJ tUYo

Ctng ngh” DMLS | m t trong nh_ng c!ng
phdn kim lo4i trong m t quy tr3nh. V.,i D
mi cron) , khing ch_. a c¢hblt k!]hodfmnm tkdhhuc qa
ch¥m tcanfaseblt cao LW chuyWn th" nh m t
c.a vdt |i u ban L¥fu L i thJ c_.,a c'ng n
gi i cao hhn do s d. ng c8c | . p m ng hhn
nh, hhn Khd ph®pg MWy ch m t phfn h3nh d
ch> n vdt |i u hi n Lang L€ ¢ cung cblp ba
L ng, -chaarlet, Tuy nhiam, hfu nhe€e bblt c. ki
C thw L€ ¢ s doyw.g trong c*ng ngh n

hu LiWm c,a c¢ctng ngh DMLS so v, i nh_n
c- thw tYo ra nh_ng sIn phXm b”ung kim | o
ch™ Y9t 70%) v.,i L, ch2nh x8c vV chi ti ]t

Hi " n naym tsh@hnpghXm4di c¢_a c¢ctng ngh' n-
EOSI NT M 270 c- thw gia ctng tYo h3nh ¢
250mm x 215mm v, i chi Qu d"y m, i . p t. 2
m t chi tiJjt trong h' t&fnghersaumsgihdn
kJ] 3D d€ i d4ng .stl, kiWm tra h3nh dUing
kim | oUi theo t_. ng |fpbeyrnpgasehi ZQ0wW) alL W
Y Ltng LHc b, t kim | o8itr3nnhh_nn"gy vt i Jrpr 2t
ho"n tblt. S[n phXm sau khi gia c¢ctng b=3ung
ctng CNC, nhi "t luy n, L8nh Db-ng. B, t kirt
nh_ng | fn tiJp theo.

Cing DVMiSL€ ¢ s dumlg EWcspn phdn tr c
c8c ng"nh c¢c*ng nghi ' p bao g m c¢c[ h”"ng kh
clng nghi p kh8c v,i ¢- k2ch the€e ¢ vdt |
t Yo ra c&c b, phdn ph_ Nga lp rtaw Ictnmm go, n gohh
thw t4Yo ra c¢c8c b, phdn c¢c_,a t"u khlng giaé
DMLS | © m t c¢c*ng ngh rblt hi u qul vQ mHit

1.27Ct ng nghM i n Inkbtdiaprirgingn h hxc (
Cing imghtnsinth™ Bi oprinting s’ d. ng cmgct k:

m8y i n phun, trong L- m t v [ phun L nh
t Yo t h”  nh hsimh pdﬂthmg sv&tho#hg ‘cu L€ ¢ s d, n
con ng¥€ i ch hhi €gnlp@® T ttYo mma .bJng c8§ct
h"fwdt | i o(mhenhydmlwgel c¢- ch a L€ ng) v
cbly t_ c8c mt? c.a b  nh nhon. Sau khi i n,
v LiQuthkhktch hXxp Lakott/HddbEloigQu rkhinmgec §c t J]
L €kd)t fndp, | i aL@ic nl Ky 8oa v°™ m! L« sJfjun s
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Cing nghM in phun sinh hXZc gi ¥%p t§8i

Cing ngh'  in phun sinh h ¢ | L©nct s¢tn
d. ng LW thi/Jt KkJ cblu tr¥%c tJ b o 3D cho
sinh h ¢ L« L€ ¢ Guillemot, Mironov v~ N;
c8c quy tr3¥nh truyQn tT[i bng m8y t2nh L
sn xublt c8c cblu tr¥%c clng tr3nh sinh h’
t§i tYo, d€ ¢ L, ng h ¢ v" nghi®°n ¢c_u sint

NQn t[ng ctng ngh n"y L« tdn d,ng | |
ph®p phun c8&8c prbétoeilWw moau ntgr crblpngm 4i ¢ h bit
b o, x©y d., ng c8c cblu tr¥%c tJ] b o ph_c¢c t
tJ] b"o Trong phi°n blfn Lhn giln nhblt c_
m t |, p c8c tJ] b oh8ad °moHg pvdt al ic'8c ¢i/Jntb
khg8c, in bln sinh h ¢ 3D s&€ | " m t nQn tT
hoHc c¢c8c c¢ch quan ph_ ¢ h p, La b"o.

hu LiWm c_,a m8y in sinh h ¢ 3D |~ mt

. |
t. ng |, p mct hEWhLHt cL€i [i phXu ch2nh x8§¢
L€ ¢ b3yxng in b3yng laser h, tr° sinh h ¢

Il. NG D NG C.A IN 3D
Cing nghlanign ng”"y c¢c"ng ph8t triWwWn, kht

khutn mXu L€ ¢ “cnhg2 nhhhnx 8¢ ve', nd t 3dm L€ ¢ n
th ¢ tJ Cung mgha@ndg® 3D ng d_ ncg8lcohhQw  t©r
cing nghi p sylkhoa x kbltJnc h fj YR€oix ©Oy©yd Ingénh_
v.c ch2nh L€ ¢ _.ng d,ng ctng ngh" in 3D.

21.Ctagnghis yusltht]lo

C§c ng"nh oimg xudglikcmy tHb " nh L i t€ n
hi Qu nhblt. LT do ch2nh khiJn c¢ctng ngh'
rong m'i tr€ ng ctng nghi p |~ 18 ng- 2¢h

xublt theo y°u cfu. LT do n_a LW s c

n
t h
b phdn ¢+ h3nh dlng ph. c¢c tUYp, cdt gi[m
s[n

qulfn I T chu,i cung _.ng, cho ph®p sfn xubl
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nhi kh8c mang LJn. V3 wvdy, in 3D m ra ti
guy tr3nh v’™ ¢l sIn phXm cho ¢c8c nh”™ cunc

Trong ng " nh «c¢tNnggo "nighm, Mp L2ctht :t h" nghi
v s[ntxwsblt bm phdn, c¢tng ¢, | bp r8&p L Hc
d,. ng ctng ngh’ in 3D LW s[n xublt ra nh_n
xehhi Lfu ti°n L€ ¢ tUo rlat Been gs [cnt nxgu bitg ht
bijng cing nghs iohi3DtiJt m8&y L€ c in tr
Statasysn h™ s[n xublt c8c h th'ng Nsha' o sd’m® px urbl
chifJc xe n"y L« tdp trung v o vi ¢ titng |
m ¢ ti°u ch2nm I Tuwi Pr bke mhehi thw LYt

hi 1 h e .
d

Chi Ac xe L& tlt 1drsée xumt t o~

n bi b’r
Urbee L€ ¢ | " m b3ung c8ch d%ng m t chiJ
th©&n xe v~ phfn |, n c8c chi tll]t m8y. B’
thu h¥%t rblt nhiQu $hlalg¥thE ny, v kbEaogx
ich | ° LKt nh_ng chblt i u v o v tr2 cf
Urbee | m t trong nh_ng Chl]]C xe fAxan
m t L, ng ch h,n h p xtng v’ Li n b°n de¥€
phj—'§nmtc§c | oYi phehng ti ' n t<€hng t C - l
t " ¢c. V° tuy t v i hhn, Urbee L€ ¢ tUo th
15 ntmghtiwn c¢c. m"w" cch/pat o8 nh, hai c h, ng
trong ghorchng h  p kHXmhctp.a m-ng hd h 8x im«
thw chdy 70 dHm m t gi~ nJju c¢cfn thil/Jt, b
t0 ra n- c¢c- tWW b@®n8§t moagm3d00uWsbmh€ho [ ng
gi 8§ WYiEbgeé [Gmcksi[nl xublt h"ng | oYt .

TYUtrivi | «m Ge nHxvnag 2EODIMGHhiimt gict ngnn B L
sfnxudl x eE DIAKGI Ge n e khung dcg  x€h n g phdi’ keh8&c hb¥ n h
ddhg m" cmgwinghe tmhgnd&hWmenm cth€e nh€ng c!ng
3D cW #Hhng EDRAG chongibingtho pll®pnhrg B3 nh
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http://inoffsetnhatrang.com/wp-content/uploads/2017/03/xe-hoi-in-3D.jpg

dhg ®B" toa ¥%c o-hitindjelyen g vGl “[mdd , nhe® c8c |
v ‘chaydh t'rddacg tbh°n t Bdkhuggdh€hnehnGeaeBli s c-
t r YYmgva bfm, gingtdlc chi x e h hinaynCho - @fkifcal n " vy
phcth hh@snvibbdic th g3 oW etdhxudibdag c &chhady ®p
kimlod ‘ngtthitth ranl @ ‘whei

C8c fnhudl sx e nh&HoalkBl © FoGH v~ Madngénl Lang
3DWibgilm chi pilgan gmxudit bt r o n ' ttyrXa Fordlsal ng
clng im3Pphtrong vic ch]ttb ¢ Bucxi-llanhcslgeng trmag gc
EcoBoonsg cdhg tr ong axgim Iimrai)u°ti?nm__,l.thC1I'=hg L o
n"y [inkhdmd 2045% th igiangnxudl . C, n_n@GEn g het hig ngh
3D trong [mxu# fut rd® n hs is® wbgiEmkhdnggi Y80 % cth i ph?2
L ng.

Trong ng”"nh c¢c®ngCtngghinviphil ipMnLlit ong t cl
nh. ng ng"nh _ng d,ng Lfu ti°n c¢c_,a in 3D.
b, phdn ph_ ¢ tY9Yp LHc bi t t. c8&c chblt | i’
ng"nh cingRaghkmigp ®pyd. ng ctng ngh’' n’y
t %p€” ¢ in ra m t c8ch nhanh ch-ng v~ chuX

H« nCartesianca DcbLl « at m8Argentum,piira mc dq  H i
(| "Amg b cUnano Bt ) I}, i, agrilic, nha, MDF Qe li o B
thy tinhdb kh&cc¢cBhtcnlgo v Lﬂthcimhch%)\/\/Lce:oitt hv " o
qun 8o .

M8y i n @&nDwcch Milioih

Mi L©y, thS8tngnh-/mOgtinghhpmdihtn St anf/prd L «
tbramtdlhg m8y i nc 3nDEcgr aclchg al imWhod hnlg ~ & €
t ° nRabbit ProtoC thwm&8 y i n | B D cHlicu ckh8irsond song v chhi
iunha thitmg.t @B8aoddv Bi cWwa&hnh¥%ng trong c§c
3D v°© in ra trong nddznign qAB P r &thidf KRWb BiDt L
ph%pwi c8c hkKB&ochnmBw in RepRap. [NM8y i
pixn  lTcahip kJLWe - Wintfu W} ¢ §c¢  fntcHdnihu , pht rong L -
Acrylonitrile butadiene styrene (ABS), Axid polylactic (PLA),Hlo ¢ 8c &3 nh t
k h & @ nha polymer nhit.

Trong x¢ omthnng:Hkn g Si efjieon virgichht h“" nh ¢t n
c8nkt qliy ch TutrRibgi ncet nkgBBpgbi™ah g cho o8l nh”
L'in v" Jprth g hk hdrcg sc® nign nyb, _kigWatvglnhb § ¢
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m! h3HhnhaX° m” mGtthmh rglkhi ti} th ¢ UJtrong §n p¥n ¢ a
h .

Si emenaesnghiMe d inth tqwa thitd tkihTthkcbhii ho " n t o"r
b'ngmt quy tr3nh in 3D

Tua bin nkhZthrbng €olrad ., ngn  Ltir ung "it @iy kechh .
Ch¥ngWc ukhznhii °Ho b8c wmlmig° nsalnigngtoch h€
d g m8y rmp hsfitnh iTnag nliSiengensick® By th nghim L «
Leth h " nh t H" nThh uonigngli ®tmabin hLondon(Anh)t r ong Vv 7 i
th8&§ngt .bt#hlmtrongvics dng c? nign nWWjtb c b t hi
p h 8t Mititrongnhng | @n i, ikhdokhe nidl il i t Agdimg c! ng
nghn”vy.

Tre cqu®ytr3nh sin xubltthtWreh qguite’ cualf

n“y L€ ¢ s[n xublt thlng qua qus8 tr3nh L Y
ph2. Tuy nhi°n, nJju nh_ ng c¢c8nh quit tuab
d, ng ctng ngh’ i n 3D, qushhnr3vn'h 2st[ nt “xnu Bkt®
nhi Qu. Trong qus8 tr3*nh in 3D, ch¥m tia |
n-ng LJjn khi tan chly r“i sau L- L€ c¢c |~
t.ng |.p m <t cho LJn khi m 0o 83Duldnnmikblt
d. ng qus8 tr3nh n"vy, nh-m k: s€© c¢c,a Sieme
t. thi/Jt kJ c¢c,a n- c¢ch” trong trong hai t
xublt m t c¢c8&nh quit tuabin thixngblt hecchmgph
Li Qu ch nh c¢ch2nh x8c¢c hhn theo y°u cfu c,
t ¥ang ri °ng theo y°u cfu.

Ng"nh h"ng kHh:muXclTmpthnhhgcs§b hgnkhvng v
tr.,qw"c ph,ng clng L« 8&p d, mdh<€isqig mxablt ic
phdn c¢c.a m8§y bay, t u vl tr_,, ch/J tUYo s %I
xublt c8c b, phdn ph._c tUp nhblt .
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g khing cvipht,rm\g vel nggu X« §p dAng clng

l«tang d,ng c!3Dgrogh vslo %{bIt xublt

m8y bay LHec bi t | © ¢c8c b, phdn c¢c- h3nh
tro In xublt ct!ndUam, chii Wm tr€a ngbh

a

S

Hhn n. : in 3D cho ph®p cli tiJjn hi u su

| € ng c8c b phdn t. c¢c8c nguy°n | i u ti?®°r
Nhnng m8y | n 3D W'« xchh gnghn § htb raghQudn t

phn gi &o, khi “hg@p. Airbus |7 fu«rng °mgcrBg gkdht n

ngh in  3\mtb ranhQub phchchochlk m8y bay. JJAioBpdas c ho |

tbrabi ct nin3dfgth h hda, h 6@h hinnSB%-8 0 %, _ gi[m hda

L'e 220tHhgoOm hiy Jkkym tlic®5triuUSDtQx mua mumiicn | i

nt Hin hBaeiggc | ngn200h ppdh kh&§c nh@u m8lyo bay .| o
Ch quan H ngH&&(MBASWI) tsr, d_ng c'ng ngl

xublt m t s° b, phdn 1tHd, biNAtSAc K& t hu cvihi

n"y ngay trong kh'ng gian vI tr,
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NASA L« <c¢c%¥%Bng Vv _ _
clng ty Made in ¢ M§y in 3D Made i:y

in 3D tr°n khtng tr°n t-u gid lop |
nghi’' m ctng ngh’ Comet r
| dp khlng tr ng .+ < o < <
L« L€ ¢ bdt LI\ﬂ§Jyt|nn3;Dn r120y1138 I,'n X ublt ¢
phdn thay thJ hay t8i chJ] nguy®n i u tr
m&y in 3D trdoy Lce cthr\ nh_ ng vV tigFm ROy,
NASA L« cho biJJt tiQm ntng c¢c,a m8y in 3D
gian v° kh[ ntng ph,c v, vi ' c kh&m ph§ v
ph®p cu, ¢ th8m Hi Wmhlhrnlrbg‘ngnamef(@lcg
NASA L« d¥%ng m8y in 3D sdn xumt 8¢

Th8ng 4/ 2017, NASA L « d¥%ACGhainm@&iybion V3D s
phi h”"nh gi.a "vChai'nu madi It'r_ I~ |l o4i §o g'§
binh th m- txwhblity ki ,n trong rblt nhi Qu phi
nay, c¢c8c k: s€ c,a NASA Ldéng hi v ng c- t
v, ngo”“i khlng gio6n. n€hng nhi°n | oUi 8o
tr° n°n h_ ug?&h t8onghvi hénh gia v’ t~u
tr€ ng khdc nghi "t ¢, 6 vi tr_,. n€ c phst
Polit Casillas t. Ph, th2 nghi m EhT[n

3

NASA L« tUo ra p
c d°"nh h”"ng tuf
C

g
[t
w

mJ]" khai2n . marihay v
n“i t_.ng v,ng Kki

5

c8c nh” khoo h’ L« s d. ng m8y in 3D L
nh. ng chiJlc "8o0o gikhi" cfFnthWw Nt ¢ sTEUmMxk!
mii tr€ ng s ' ng kh8c tre°n Tr8gi Lblt, t ¥y
trong nh_ ng thdp k t, i.

NASA c¢c,n d,. L " nh s d, ng MBy imtBd®d, LW
thi/Jt b° di chgyWm bao ¢ wmécl L,

T€ehnaqgt nh clng nghsi Mpd_ gnugXci nph3Dhgcho ¢ §

X ublt L Hc bi’t v  tiflt ki m chi phe. Ngo-~
S |l € ng nh,, in 3D c- |7 i thJ km§mrw|xt
thay thJ] nhanh ch-ng khi c- nhu c¢cfu, v |
nh,a LW s[n xublt, m8y in kim |l odi 3D chl
tdp Lo"n Stratasys.
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Khx u s%ng ban Lun thot LDic sdn xun

KhXu s¥ng bdn LUYn thdt Lfu ti°n L€ c s
2013, khXu s%%ng mang t°n Liberator c.a 1
Li ber actbr nE¥6 tt hfntinhkiph kh&§c nhau Ut} olngmL -
bagnhaABS chr i ° n g, ak i fikimhlad. Hi ntd, b[n thif k/]s “%BDC a
Wil son L« c¢- httilhgvher nak8phgbh), thdnl €Rit nng o "~ |
tftmkiwh s &t Cle2 ba K@ h

Khg§cikhy s¥%ng Lijd ell @4 ,0s kincg@ku®bag m8§y i n
3Dga h«ng Sol i d Hlowkindgsit sv "d[¥rt-on dachibldt Gl
Sol i d Conc gtpotraschit h 8 Bg g ¢ BID nk'i yni} kel b dsrig
Cing DMLEV"™ @lo4btkimlod Wttt ra §n p¥n. Theo Solid
Concepts,vicchJttb  r a "ws¥%bx3 gt b § c h Wehmng gibh fag tignl’
ntng c!nig3dmihn, "tve anagqg@iramgslt Wi Yota (mt
nh©d v rong St ar itAMsr stifige mNdhogn g8 m~  h«ng
Conceptd " mi vs Yrcg i ln€ 3 DBl «c tenhgd Mitghh It™ crhng ngh
kh[t hi vdn m©tnd iQah trongg§nhxudd s Ang M8y iikh[ 3D. V
ntndp Hce0Idct thl, i cthir | " JJjrhngkhp he “%bhgi a! bg
ngh DML S Hchiléng. V~° tr onph H/Jehan gc g | iy gh -
khtnw rtsmih kh

Cing ingh3D peBYyiIinmae ilL2chystipsch laanhi@
ng "  nh kAma chh2 CHéarkBL o hcho ph®p dWsihg m8y
xudimts lod v ichik Htphcy quc ph, ngWnraigbhcho t ®§c |
| “@ gkobhim. Tuy /mhkh MRighntslo §t t hnhaliHolt «hh
K8c - Withi _nlg . tmhi@ nguyngdhciknhg b hebabgy v I kh?2
n-ng | eo thang.

Ctng ngh tnign chD kHWo ra nh_ng thilJt kI
L€a ctng ngh qu ' c phChAggsagh min @GiDali e in
hot c¢cho qu®©n L, i, nh” s[n xublt qu ¢ ph,
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i tiJJt ehifahcphphmclLhn, i Tt hwdt2ch
m: h3nh ph_ ¢ tUp rblt ch2nh x§c.
) 1 ¢c%¥%ng cfn thilJJt clng nh+e€e r

nNQn c*Ag ngWi gp. qulangh hr
h's[n xubliHoaan\ﬂrfuh3Ner gh €
khtng hQ nh, <cho VI;C i
hng, thdm ch2khco[‘a th™ ct nt Ug
assachusett ssho(nDd) fthWg
p xXx¥%c v,i c¢c8c yJju t° khs
m, t ng" "y khlng x@,u quo©r

ot vi n nghi?®°
tr° cblp 1i°n
c tr€ ng LUYi

I nia Ohio Per

Hoa K8 L« c¢cho x0y d,
Youngstown, Oh (VAR
h p c8c ctng t n
phi |7 i nhudn
ng th " ng Hoa K8 Barack Obama t_n
’ n ngh in 3D. Theo 'ng O
g tronyg” ntgh ¥d megpmgm|t
ublt ¢, a Hoa K8. M" t |
i cho quon L i

x O < .o
o L ) I

a lonh v, ¢ c¢ctng ngh’ ch2nh m” Hoa K38
xublt k: tihmdito®i ,ntsGEnv Xutlit™ &« L49i , v~
vz d, nh€ trong s[n xublt kim | oUi
i th” nh chJl tUeéiwm” grittng csSwhbltt hd §ja |
Qi txte®@fiehi JHo Lwlu bhz cing ngh’  cz
€ ng LHc nhi  m.
°n, c¢8c chuy°n giim3D¢ hng ©shdi€l ¢
r«i v”° thay thJ cho hoUt L, 6 ng
L ng |.n ¢l vQ ch2nh tr , qu’
" " c¢c8c qu'c giaHoa kki®@n c?
tr[i khdp Lblt n€ c¢c tYo vi '
cdt, 'y, LC Mg @hon L i

22.Yt Yy chtwm-sc kch, e

hu LiWm c_,a in 3D L€ ¢ thW hi n rblt r»
i vi v @'nggndhngin 3D r bt h., u 2ch tro
c (c8&8c mt h3nh b, ,phhdmgcorn ang@iil[l.nh¢ .x-
! h3nh Li n t  c, b, phdn c¢ch 3DMWHxzon n
t m8y qu®t 3D. S L-, m* h3nh sinh h’
ng imah Trong gi i mh¥ugc8&mthWbTrnh
y nhblt, m: h3 nh h ¢ 3D cho ph®p b
L€ ¢ s. hiw s ch thw b
n. Nh™ L., k 0 di L ©dgh
udt hay h<€e n Xn trong ca m L€ ¢ LT

o<Q —“+on

r
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o
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ngh in 3D ¢,n h, tr° c¢c8c th nghi m ph
c€ ng nghi°n c¢c.u y khoa, gidhngngd thydup "n hi€ «
b8§c so ¢c- thW luy n tdp phXu thudt gi [ |
c§8§c d_ng ¢, trong y h ¢c L€ ¢ s d,ng LW I

Ngo " i ra, clng t€hng t. nhe€ vi c tUYo
L€ ¢ d¥%ng viWstfmi tublk/]]c&c b, phdn ch thw
cbly gh®p. C8c¢c d_,ng c¢c, Yy tJ] nh€ m8y tr t
sfn xueltngg vnngh3D theo L¥%ng nh€e k2ch the
t. ng b " nh nh®nngM. ngtdong th¥% v nhblt c, ¢
ch quan c¢_,a con nge . m -Bin@@®riintanbay NI
ctng ngh n"y, h” th ng tJ]] b"0o mt c¢c_,a co
sinh-nhcc thu L€ ¢ ®huatxc8§kl tJHb 0o con ng
MHc dY% v Xn ¢ m t s’ vbin LQ |i°n quan LJ
sinh h ¢, nh€eng nh_ng tiJ]n b, L8ng kW L«
guan. In sinh h ¢ h ahdGmh&th mmgi Wrh thhui «
ph8p Li Qu tr t h nghi m, nghi°n c¢. u vy
gh®Ju c8c c¢ch quan n'y L€ ¢ tUo ra t_ C 8
nguy ch b L 0o th[i b°i h'" mi_n d ch c_ a

Chu,i gud® cnphXm cling L€ ¢ th ¢ hi n
|l ai, ¢c8c hi u thu' ¢ hoHc thdm ch2 c¢c§8 nhOoi
c§c h  p chblt thu ¢ b3ng c&ch s d. ng m8y
ki Wm so8t tvhu'pdh©nh2prhh ix8c. ni Qu n~y gi Yp
cli1 thi n L8ng kW vi c LiQu tr’ t %2y theo

Trong dyhrch w !'nign n3yDWgd -Yaptsmg mt  * tng Rep
bnh nhoOnthok & Hivi, k m§c Wingiggn gc g ibn m hm fn©n  d
dj-‘ntnggﬂ,’quyll clﬁlcQB\ckho'DthlngngtH‘bﬁl crgang ¢ca
clng nnggh Lacngph@athhr it r ongvQrgain hk woanh®2 d
d%n\yhjtlo m&y he mAh khibéb Fuls dng m§y Wsmxu8nD§ yi°
tr th2nh, uhniggelier i@ it L-. M&w2fh krhing th
hpvitaiigca nig@alng, €30y &pl in x€Rfnagbltaau , 'k hd h
|"@g ©Om &bhggmtheosNus dng m8§y i n 3D\/\bhﬂt\-t}/4n(g§da
sfh pi¥n t h2pc hhthofi, m&i_ ithrhgn ‘rvg@ng. Khhoth] nh
thigandgn L ©yi ntga® c, dynd amgy 3Npm § BWD tcH8i phs
(1 -19)i plip %pvhing &gl c BicQivh € hhggh o €hng Hc h©n,
c § cnh¥x €b n n Hgekh p.h

vQnhng. ngdngcadnpmn i n 3D t cogdgkhoh, o 6 tin v
piyn i n 3L &s dhgWeBytrct/p v o t IMog#@®. cYWdot d
h3 nthgcakhpgirbphctp khighkhp nH©nt fickn Qikchnh rH
nh vQg - ccLng Wgi “imhd i§Wsgp ckl | fugiblnh nhon. noy ¢
| ' ondtiQv ntngdl nh ch®m3REmg3 b gubfiulh gc€bd, ng
'Ws[h xulh p $ n h €h. Ctthwkhi pp thut ccbh U x €hng _a&8bmh t 2 n h
n h © n'nita@ay tiphfn L' edbhbbag pfn s n h &b L «c chi]b bag
m8&y in 3D.ngTh!rn@  at ht@pe d Y%bby o hi@pQi ¥ h., khi
b " nh nh©on t&i phs8t rblt kh- LW x8c L nh v’

2 |

(
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c!mgh  in 3D ¢ thW khdc ph_,c nh€ ¢ Li Wm
l dp m! ph, ng phXu thudt.

Tr ° nctl k MnhiQrh phdh cWhgtéh L'« L@ ra ®ah nh c
clng im3hCrnghh,t h§ng 4/ 2013, ccBrh nh&ngkihomh
trongvics dng m8y Wimra®D uging nh<€ nmt, sWth bt
hinmts chc ntmgtlbgio coirNgayg@ m 2011 ,Xith&c so
Ant hony Aithau nat mduthdhg in B nlc® | “cm ntg im39.h

Quy t 3 nrha tc8c b
h ©n LFIDh@&rhltngQth cC r
' quy I,'ntxuti?vdlqiz ngs

D kh&ku LVOoy it~ m
nhpca coll agfn v~
"pgabn h n W€brra niit

tr Yackb 30% &the€ea t h
ho" nn ttohgivic tb ra

§ ¢ phth ph c t4 nhung mt

chl tr YchnLihhregis
"ng Qquanwngldag c - t
"octl)h

Ctnmgghn3Dgi %@ i
4 @00% m?! h 2 nchu [im
ng€Mt . h3nh qul tim
bung c¢cing ngh i n
s'"ng t2nh mding c_ a
ng tu i trongh8®P@é4 mpXul thkdt tQiuf chl
tdi tr<€ ng khoa h' ¢ k: thudtSchkh® Speec
¢ Uno®° hmih 3 g tfmc  tareob breg ma@ N 3Dc k Jetbmi ~ ng
timb ' mH @rimangl JJom[ qi 6 b teh khitb 8o h Gagv * ohpp h ®p
Sc8§x o t hIWkn/h o Utc'hthinr ‘&hicap h X th WdX cch 2tnhht & . ¢
i 'Snd. e Tihdh Chqutinc. m@ai,c Schiighic®Bd Yo
Almith3 ghitimb vred mg hin3Dv k2 ¢ h 4 _anblp5! Fsov | |
2 ¢he€ he@uimL €ccht/%o Bph ff e 8§’ diTmbk h o Roggi
Wh hé 'viit “tn” mhap h600USD. B § 8 @ h X th uim tErie Austin Il
r
o)
h
o)

Gio§ s. Atala v"™ qud

>

8

5CD

e hyph Xh udd d_ moh3 ghitin L Wemg i D &pl °knj]

Uty t |tl]mﬂorh1Ii(lhquutcﬂ/zng l'pe t hgW dq u yLJj@’t dsitlc § c

uy Athtronglcam’ duynh Bt h 3 g timc h2inthi @ h &QV °knj]

l—lodndilcaph)l(lln uirdv " d St pch t dhp'.y

T€hng t. ., ctng ngh’ in 3D clngphlXwpt lt§e
hay x€hngWht'tomg t |~ th”" nh c¢ctng, °k2p p
Fu gi ng v.,i k2ch thelo 'rladmh°c,z[nhgrmﬂn,”p
gh’
h ©

OSOX IO T X3I OO o IoSDWw T

[
i n 3D. M h3nh n"y gi Y%p c¢c8c b8c so |
tre, ¢ khi tiJJn h"nh phXu thudt. ni QU
i ho b " nh nhon.
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g vy hzc c¢ctng nghM in
n tai, ml i, X ng,

PN

> —

hl phYng v~ ctomnayn gt hyA
g

ngh in 3D FDM c¢c,n c- khgynthg ¢-
nge€ i, h p s’ trong ng"nh y h c, n |
i, LW g|1/4p con ng€ i ph,c h”

h8p 3D DM m” vi ¢ |li°n k/Jt c¢c8c b,

i L ng, tai nYYn giao thtln
u khi l'i °n kJJt nh_ ng b, p

hh g idJt, nh&€hng tay, x€hng chon, c§&

Vv cho e
I

S X+ O X

ng " nh gi8o d, c y h

i u CT hoHc MRI, d. i u s
t 40 ra c8c phfn thayng)h}] c
h3nh ph, c v, cho vi ¢ h ¢
§c b, phdn kh&8c nhau L€ ¢ tYo mXu b i
h. ng h3nh [nh tr, ¢ quan trong ng " nh gi 8
h qmuamg tch thW con ng€ i LW gi%p b8§c so
h€ x8c¢c L nh, | a ch n ph€hng §&§n Li Qu tr’
bit | . n trong ng"nh y khoa. n i wv_,i k: t
a ci§cticp gil[ LW ph ¢ v, cho nh_ ng ndn n
i th i gian ph_c h”i nhanh, tYYo h3nh L
9t m,c L2ch ch. ¢ ntng m" kh'ng | " m ng¥€ i

Ct nmgg hin3DL « Hith “cnthrrgngl niv . mhakhoav "¢ ht/]%oh @y
gif,.ch2xnSwao,cl mrit h Xl € cdtihigidp mh@&nd ng
t h2 mlgd, nMg.¢ ¢ mg lin3D,c ! riydNot ImpossibleLabsl’ « FInftui ° n
t Y@an h_ Img h @yg iVl dhip h@hk h o M@OYSD.C § & hkhoah™ tcU i
C! ntyt h ik Jtutodeskv 'nY ih™ Torontol a rpch § r imWip h FrQ ncho
ph®m®§bcphc¢nmg~ef<huy5muL t h ik Jpth . o @ h dhayt h J]
saochop hi mph Blf g it8h "tnhhBrp .i y h ¢ ph@&t ntaryi Wmhnph
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ng€ i khl'ng may mdn b mblt Li tay hoHc ¢
th€ ng v.i nh._ng b, chon M8yy i gi\EBcmg- -t hW
c8§c ti°u [oxudl ‘®rebri niGh iagbissn ttt- €Hngcav.h 2 ¢ h

M trongn h_ Ingw hie€ cch 2tnhh§ @ . rkgt h UunBDI inx €hn g
n g «€hdc byh @&p&.c hright ° @, mUh mangWashington(HoaK 8 [} «
inl € cdtur #le>e€h i g jvajit rn hkBungg i § n §hot §  €hmgi
ph&t it Whio t h &8 thf 6 blu r Ascly€’ind Jrajciumphosphate
t hnghit hmcnthn § , nwgd€§chuwgidahyv' mpd €pmghp ot h' W
gi ptanh_ mgmth & Yno Ky €hn g .

Hi ‘nay,c §nchkhoah™ lc¢ h "cnthirengv i s d_, m@ i phun3DL W
t 8 icoStch "mdsit B dan g €in¢ btur Mic ¢ MUnigém¥ cnh8 b ° n
trongb v @ "Um ircsinhh™ ¢ 'h ¢ &tch “pnhhc h ix G tImic b h W,

Tuyc h €dsdh o hhospngc * ma hn3DL arcgn h . m€.td dni
trongl gm hgh Xt uydht ,&dh_ nod, ng £ intJnk ®ghot h bBIY ng
ng 3Dl amg %pchoc 8¢ mi @rim  raxuh €, ywhg m, |

23.Ki Am vax©yd  ng

Ng " nh nx@yh&a sW -Ihdmh | " n:tedmoggik | © c¢clng
nghl n 3D cv tohivic?!ng c 8,og tecfurcg g fhrt *endhdi/jdl @n  d
tr%. cN n@hmgWi L amdn Mithik8c t ng prtg 186 Lt r €ng
bis phihpgia 3 cimgdgiinghcmbih, obotr; " ivaming€
g"yt nkh&m phn§ ngcdhngmitnthba c*'ng” yn.gh

D¥% m, i c¢ch" ° giai LoUYn Lfu ti°n nh<€eng

th"nh c¢cing trong vi ¢ x©y d ngl“c.&§cVdto’l in
ph” Dbi hm mnmbix©y d ng. I[Ph@hng whE&§meinihpy
c- thw mang |1 4i nh_ng cli ti/Jn L8ng kW v
chi ph2 1l ao L, ng, c¢cli thi n t"2nghi [1Tm nch8 ch ot
L., ng mti tr€ ng t€e€ ng x©y nh” tr°n MH
trung tO©m nghi °n c¢c_u tr°n thJj gi,i. Clng
s8ng tYo, ch nh s a m t c8ch d, /ju " thmg¥%dt het
XxX©y d ng th ¢ t]].

Ctng ngh  In 3D bdt Lfu ve€ t ra ngo’ i
th ¢ hi ' n ¢ctng vi ¢ tYi c¢citng tr€ ng xO0Oy
m t ctng ty cing ngh In 3D t%i iHNh lyah Ulh:
Vi c tri Wn kbhmit dcO©wncfiwm hdrngeg th®pP khXu L
L o t4Yi t h, LT Amsterdam, tYo n°n m t ngi
robot | "m vi ¢ t L ng theo phfn mQm | dp

Tr€ ¢ LOy L WGaGyh ccfunhit @hnny tt ng€ i ta r
I « L %c sJurt, ib‘'biblychni 3Dcng rmdh si d_ng pl

I

i
P m ng b, t kim |lo4di b3ung tia
t

m§y n m° c¢c_. | . n BAAM Lt uc cd %rhg] LhW cnh8fy t ¢
CFin 3D b=3ung robot Amsterdam |~ clng t
Laar man, clng ty ctng ngh’ i n MX3D, clng
d . nHgijmans.
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vi ¢ s d,ng.c8ebtchBlth®pi kintkigmrl o
§c c¢c8&nh tay robot ph i h>p li°n t
h d. d"ng, bdt Lfu t_. hai b" til/]n
ot | "m vi ¢ naary ttblt nnip®@ Fmh kg rcdh
LW cu" i c¢c%¥%ng cho ra c©y cFu hi n |1
ng

clng |7 nhi ti°n phong tri Wn Kkh
, y d. ng nh" icadDtgngt briunlg”™ cABdD ROi
h ¢ himsmhmetdBmAL« th ¢ hi n th8ng 4/2014
. « bdt Lfu t. 2012 bao g m t hit/ntg kJ
xublt 1 o4i m8&y in ngo i tr i. M c¢c |
uln omuw mhi xc©y d. ng, m, t

-

t4di Th_,y niWn Lang
otblontg imh =M chuXn b’
' T€hng lai °~ D
i p t4di ph,ng
. X

n
h
g ngh’ in nh” 3D Lan
a
r

hnevis tU4di n\
g s d, ng c8c
o) angrbbmt vk ©g

, c8c clng t|
€ ¢ v' vdt i u ¢c- sJun t4j

ty Trung Qu ¢ LedUpdh s
g tY c&8c cilng t "
n L« s-ffd ngulsitaor & m W i
c Bld ngurkdh 2 | omthianmm o " b
ki Wu nh"” k nhau, C - nhi cao LJn

C! ntgtrangt 1t 2 k Jkt:t h oMdhsun(TrungQu " E¢ d,. rtd mag h'
iNn3DL WOyh . mghhH.s'd, nmg m& in3Dk h™ In"lg \whunxi-mt n g
v'm It owWdti [ 4 €t&ihtayt hcHoc §lo thit * b § tnhg€'d Mg g
LWoryhNh, nghhl€x®yvrdg mgBDkhtaghkJtulsGp
v'k2th+4@ cioynhiglingh "cnfah Y4hy§ B.° @ Ud ht,hgidnh o " n
t h"mmhhghnihl € xc©ly brced mgy hin 3D r bBihanh,ct ntyn "« ©y
xongl0n g h h¢ htrongm, n g~ vy .

n
h
n
hay nh_ng Kk
h
2h
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Z o e A

Ng hihl _ 1id Mo ©d mg D e TrungQu X c

Tbit ¢l vdt i u LW tY9Yo m:* h3nh nh” ° ¢
chblt th[i c¢c'ng ngh' ' p v~ rblt €h®ns't hd, mg v
x©y d ng m€ i ng!'i nh” n"y c¢- k2ch the c
cao 6m. Chi ph2 x©y d 8QUSD, i ng!i nh” Vv"'c

M t cltng ty kilJntthig¥%c yt Hu aBBraunngg MQun gcd
clng mmjtaAcadr bi v mYIng halcng Okgph ' bii nt I Dh.
c- khl[ nktng ch  u L€ ¢ c8c trdn L,  ng LBt
L'i Wm L&ng n-i hhn n_a | " n -TSESpa3D Oy y 1
L in heél” nnHion"gn©ohkilth§ts ct ng tr3nhn@Di kh&g&c
phfn kh&8ci ngBH@prHan o' ng tWradimy aqluryg ttr 3 nh
ngh inmi g’ii vap€ui®@sy b ° fntchovig ¢ n c khinhsie n datful b
in tre°n m8yilt X @@Elept HIphfnkhungca t ., a nm " ¢8§dbao
thanhct t h®m gv, mc& €n h " .

nWhchin quy tHsBtge imfHla Shang Tenwda L« |
phFfnmQ@n ¢ h 2 n hctravh d vgit, rehdlliyld r §p fnh Bl b " p h
in3D.Mts pifncabc " cd” "y Jhhhng. m®au khi ho ' n
qusg tr3nh tihd tetltfolgsdha tvh ither aclgo tm A" n
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TrungQu X ¢

X®t LJn mHt gi 8§ cT
HuaShang s€ nhanh <c¢h-:
n- c¢c- thw tYYo ra m t

c L-n nhdn | " n
v o th i k8 ct
| € ng |l ao )
nghlcng minh xublt hi n
iyl 2§y kJt n" i ch¥%ng th"nt
’ b, t . thift kJj, cung . ng

o Q
(@]
o0

g

n
Ng " nhgc i p x©y d ng Lang ,8 pc tdn gn gn gch§
©y n°n nh_ng c¢c*ng tr3*nh c-
th> i gian thi c¢ctng |1 4i L€
mb [cch 2h d Bcnagyrhin tihni 't3rD  Ltatn'gn h m
! i Jn trong ng " nh x©y d, ng,
.Lang m ra hy v ng ch
h. ng] kghWu i°. gd lBu tth “tnrh° nr Tt hv © Kk
g phg8p x©y nh” b3ung ctng ngh’

O
O 5

2.4.Gi §lg c

I n 3D clng ¢c- nh_ng _ng
c8§c min h occt nkghonag hh’,c,k: th
kJ] v s[n xublt c8c s[n ph
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h ¢ v.a I "m v, i m8y in 3D. C8ch I "m n'y
, t<€hng tc§cclitnrgomghd@ hp hr” khr[
hl[ ntng t<€ duy ba chi Qu S i

Cc
vie°n L€ ¢ ti
h h [

, L« L€ ¢ bdt LFu triW

d.c cing bdt Lfu nhdn
ang 4. ™Mt IT do |~
hi nh ma&yx hl gi &®c dphkt” ¢

v3 c¢clng ngh n
L€a in 3D v o c8§
6&8b meingdm iL-y-
LFfu L 0o tYo ki
c.a m8y in 3

1]
h blt

1. Khhi g i ng t h;

2.TYo LiQu ki n phst tri Wn ch€ehng t
Technolog-Engineering Mathematics);

3.Cho ph®p tiJ]]p cdn v, _ i c8c

4. M ra nhiQu kh[ ntng m i ¢

5. Th¥%c LXy k: nktng gi [i quy/J]

d. ng m8y in 3D ma

: n
i nh c¢- t hw nh3n
tng m i cho ¢c8c hoUt L, ng h ¢ tdpo.

i 2ch ¢, n L€ ¢ nhon
nhau t« oyn°gu hc fcu thd pc
tr3nh-tsomgx Whlt cl8dp v
P, vQ c8ch t
C khdc” ph, m8yg
o"n h[fo LW c8c

hn khi gi [i quy)/

5 —
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IN 3D
CUOC CACH MANG TRONG LOP HQC

Vé&imay in 3D:

HSSY nganh b
Wor GO Inte . ” +
Wy pieies W phie
t2p A& Nghien cus
1505V b Pt HESY Scheo co th
thé iy nhiEng sl N o tas A
% thary 44 bode | nationcany
Ve

Sau Iyt s~ tr€ ng h p ¢, thw vQ |~ i 2

d, c.
I n 3D va&E€m:nblT nhi Qu c §

ch LW . ng d, nc¢
ng th€ ng thbly, L-

<

i
M t trong nh_ng . ng d.
dung ra c8c biwu L° Y m: h3nh to8&n h c.
kh, p ¢c8c con s  Khit ngh plhTitd°n kdii Blyn kh-uy
c8c em m° ch” | " c¢c8ch m" n«o b, ch¥%ng ta
d. d°"ng hhn khi c¢c8c em thbly c8c ph€hng t
h-a h_u h3nh. V' quanvto a§c nhblt , LQnkBD
m t Al "n gi - t<€ehi m, i 0.

I n 3D vai minC@élatt E/ mlahctmhi n nay d-
kGt ° nh_ng ph€ehng phg&p c¢cl, gi.,i thi u tl
h™ Li tr€ ¢ L« tch ngg mighn. mlfuy cr-nt hW ¢c- ¢
thay L i | ho"n to"n c¢cfn thifJt, v~ L<€a
nh.ng vi ¢ ¢cfn L€ ¢ ch¥% tr > ng b°i in 3D ¢
h™ ¢

I n 3D | ° m, t trhoingu nnhh bhitg LcVg chh ch_sui nh hi
L a chblt tr°n m: h3nh th ¢ tJ] m~ khlng p
C- nhiQu bln in 3D vQ L a chblt L« L€ ¢ r
vV L" a c¢ hblt Tr°n_ whlea thB, c&®dh nh nihglkih
tr°n Sao ch”i nh® v’ o m§y in 3D LW t3m v
'ng L« in 3D c¢c8c d. l'i u c¢c,a trdn L, ng
California v, i c8c tr,drc 8lc, cd nlgbltt yt rL*Ganog Is-
hi Wu r» hhn vQ nguy°n nh®©n v"™ t8c L,  ng c
ta Lang s ngDtrdomgl- -t h)€gd.dgi fng dly v~ h
byng c&c cl'ng ¢, ba cthu Il 1T t€ ng v~

NJJu nh€ c¢c8c t8c gi[ I "m s8ch gi 8o khoa
mu n L€a v o trong b”"i h ¢, h’ c- thw th



c.a s8ch n©oy s€&€ | tr[li nghi m th¥%w v L
n%i , sdngg con k°nhé hiWn th’ ngay tr € c
ho"n to"n c¢c- thW Athtm th%o c8c L a danh
m3nh m” kh'ng cfn phli th,  c s, di chuy Wn.

I n 3D vai Imtaeh L$slchl som!n h? cch cnhHt€ tc. n
ngh in 3D. C8c vi n blo t"ng tr°n khdp
m&8y in 3D c¢c- thwW tYYo ra bl[n sao ho"n hTlo
thetem m t vi n blo t"ng, bUln chd. cNhenhgW tf
nay, Vv.i s, ho"n thi n c¢c,a m8y in v~ qu®
c- rblt nhiQu bln sao L« ¢ L ch2nh x8c
3D L€ ¢ L€ea v o c8c | .p h ¢ | cthlis v@W §c
t i | i u STL t m8y t2nh, cl I, p h ¢ s€E&
ngay c¢ch2nh ng?ti tr€ ng c.,a m3nh. M t I £ n
v.i vi ¢ ch” ng”i L ¢ t.ng ch€ehng trong ¢

Il n 3D vaoNgkMcCBW@xmi _, p h ¢ ngh thudt v~
| © nh_ng nhi xublt hi " n nhiQu nhblt c8c s
ho"n to"n c¢c8ch gilng ddy v°™ m ra nhi Qu
Chwung ta s€& KBkt mg nfhh[Tinhxdm ohi Qu tr°n m”
d&n to"n di' n ¢c- thw L€ ¢ L€a v 0o quy
chia sT c_,a thi/Jt kJ ngh” thudt 3D v, i m
to"n cfu C8c |, pohhcto” MNew- YtoohW,t Mamhgi
c8c |, p rn n, v° in sIn phXm 3D c,a h’
ngh thudt L ¢ L8&o L« ra L i trong Vv i n
ngh in 3D.

I n 3D L« cho ra LWiségng t8ochc&b_ t8&aom ph
clng ngh’ n“y ¢- mHt trong c8c | . p h ¢
ch¥%ng ta s€ ch2nh | " nh_ng ng¥€ i m’ ra L

l onh v, ¢ ngh’ thudt hi n c-
Hai m:* h3SnhML3B €*'ogghf§b dAc v L70 tu

M1 h3nh Tr°mown)ng Xemox®t to"n di n 7T
nghi°n c¢c_u gili ph8p t° " ng thw v"™ triWn Kkt

Mt vz d, ti°u biWu cho mt h3nh c- S
vi ¢ @h2AmMumg Qu ¢ m i Loy quy/t L nh | d
ti Wu h ¢ (kholng 400.000 tr+<€ ng). Vi ¢ n
Trung Qu ¢, khtng kW LiQu ki n L a IT, L¢
tehng t8cow nhiguuw hhre nh Al m th ¢ tJo ra s
s8t Lhn thufn

Ch€hng tr3nh n"y c¢c- LYt hi u qul nhe€e
v'o nhiQu yJu t°, v2 d, nh€e: n.,i ngl gi 8§
t ©m huy /it Ly gnighp 3@ wio |, p h ¢ v~ th?2
gifng ddy cho ph% h  p hhn; C&8c tr<€ ng h ¢
tr3 | ©@u d"i vi ¢ t2ch h p m&y in 3D v’ o |
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MT h3nh D<€ wph)en TEBotgtidm ph8p unht nlgl,
re°n

thwW v™ triWn khai _ ng d, ng t di " n r, ng

Song song Vv dowmt, hrdin hh3Tnohp c h tu ;m)g tt,. d
ra c¢c- hi u qul hhn ° mt s~ x« h,i nhe€e |
I ng c.,a T ng th  ng Obamac 8t ingtufi & ng . 6/, 2 O
gi Yap sinh vi°n tham gia nhiQu hhn v”™o0o qu¢
t" ch ¢c/c8 nhen bdt Lfu d°n nhi Qu hhn v~
| p/tr<€ ng h ¢ nfTy n° mUnhhie&. LNy cgcy fu:
trong vi ¢ nghi®°n ¢ u clng nh€ t2ch h' p ¢

Ch¥%ng ta ¢ thw thbly r3ng m! h3nh n~"vy
L. ng | ¢ X« h_ i v khi/Jn t_. ng b, phdn nh
dng c¢c*ng ngh" LY tr”. Tuy nhi°n LiQu L-
vi °n s€&€ ¢ Li Qu ki n tilJlp Xx%c v, i clng n
LFu t€); v m t s IQ &n LYt hi u qul LF¥F
ph% chhop m, ¢ L2ch LUYi tr~ h-a, v3 vdy khtn

Vdy m! h3®nh n"o th3 s€ ph% h p hhn cho
h ¢c? nW L€a ra c©u tr[ 1°i ph% h  p, c&c
cl mi to€ ng<€vi.

Ngay t Ui m t n€ ¢ ntng Nam C | 8ng gi Qn
in 3D v° tr<€ ng h c, clng nh€ ch2nh quyQ
thj] h™ trT vio d p ng”"y h,i khoa h ¢ f@ASc
Sunway hay ch€ehng tr3nh ngh” h~ #ASchool h

mY i |l kano Power Centre.
Bdng 1. Hai m* h3nh L_a Ctng nghM 3D v’

ni Qu | L _ 1 ]
mii ot M h Fop-tdown M h Bottdm-up

Chz2znh QuyQn | ¢ tdp QuyQnh®nct gn
Ngu“n v ' n tdp "Ngu n v’ n rT[i
Kinh t Ch quan cfm gNhiQu Lhn v
ngu n v n |I.n nkng t i tr°

NQn (tl,’ng Ki Jln Csc

. k ntng,
Ko thu &P S th C,nblt trunthl'-'Ii gm,w
t €ehng L i L ng - 4 hehn
c- phh@n tdp tru P 9
X« h i Lang bd X« h i L« bi/J
X« hii khtgi ni m, _~ng.ng d,ng c_. a
ngh m, |
H ¢ v tiJJg, tdCFn th i gia
Con NG yh2eh nghi v.i tiflp thu, the
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25.S[n kxhblt phXm

Nh, ng chiJjc m8y in 3D ng"y nay khlng n
v.a mdt ng€ i ti°u d¥%ng miroagnlpghyyv
th «c.

"'m

|
Xm

Thoc £tn L_1c | "m tp m8y in 3I
n

th ¢ phXm 3D nhl[ ra vdt chblt ¢t
g |.p d a tr°n ch€ehng tr3nh L€ c
c -dh s, t ldnhm8 lsGb8&nh pizza v~ ° c8§
ngon kh§gc.

uyQn thtng ch®©u Au hi n Lang rblt hgo
3D ¢+ thW mang | 4i. H c¢c,n t° <c¢ch_ ¢ ¢
u i s’ d, ngLW8phjo vh, Xwoh8bBbh t Y
vQ vVvi ¢
c8c phi |
Xn cblp.
g
g

<

f—!-cf—!-
o0 O 0
S 39w
w
o

°
(DD‘:JXA T X D
Bﬁ

o O

c,draoghwWw®©o Ab*'ng c,n d,
LW cung c¢cblp th, ¢ phXm c
Lang ° trong t3nh hu ng
kh@Qund®© nbg t4i cho©u Au c
gi "ng m-n thlch cho nh_ng

nh™ ph8t tri Wn m8y in th ¢ phXm 3D c
t

< -TO<S S O+ 0
' - « ? —
O S
O o,
Q Q >
o T Q-

X
[
g
=

eadows LintBDntfhkan
g vi cmBWoina3bh QuBhoO
trinh in vdt d, ng 3D Kk
h ¢c8c bdp th t v~ L dp

u c.,a n4Yi h ¢ Exet
[ u | socol a. Hay n
thay thiJ | n€e, ng | " m

5

> <
o
S
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M t trong nh_ng . ng d,_ng 3D Lang L€ ¢
. hg d, ng th8y itn] tNAS& S8#€mamg Lfu t<€ cho <c?
Mat erials Research Corporation @i 8§mdL  &n
AnjanContractorcz a System & Materi alh mBdddaar o ng

in n"y kh8 La nblhgc8§ogobhi cvinctsSpg Xxup m
pizza.V, | chiJjc m8y n" vy, hwe€ci ch’2hgmcnnthdp
chJ] L. dinh d€ ng c¢c., a m3nh.

Khtng ch” d_ng | 4i ° vi ¢ chJl tYo c§c
nh. ng LY ,tntrlodcg bli- tc- c¢c8&8c loUi kGo. TUj

t

Py

0
VegasZOhamelng ty 3D Systems L« | fn L¥Ffu
c- thw s d.ng nguy°n |i u |I" c&c | o04j
nhi Qu | o49i ktGl¥ cv'  hiHeSiptdriMarhinesc T gg i | i
t him utc himBan 3D L€ o | "Foodini, ¢ -k h i £ niigi mam? n g .
Dovetailedl m, ¢ * nydk h € ¢ mggi t hic'tung in3DL W%o° mh_ ng
| otUricg@w, i €hw'gc Y% glici ~ t .

n« -m8 iy 3Dkem,m8ins i da3D,..t h &rhlzint h3DtL -1 h Qn
t [ Iiweal mg hn 3Dt h pt& Xvmi toh t ¢ M/n¢ § ® Kb [ mh drung
tOomghtc °wphgt kW uqaﬂt@nNatlck(NSRDECL Hut Watick, bang
Massachusettsl) angmUnvhi phgt icBm: mgh hpbo Xm saocho
p hBz v, nhuc fw® hpbo Xm ¢ mit/fnE€CEghright °tongqg u ©n
I ki rndipbXmBDc t hsV@ i &:p [bmlt€’clip hkhit h £ & € inc
rat ©h nmyg. nhucf usaochot h £ énral § pnly € niuc Fdinhd €. m_ga
ngd 2imBaul | S, ng qutsr Mk h &V nhh¥Han'd, ng
c. m-

Theo c¢c8c dJjuuymgging,h n L€ ¢ ph” bi/Jln r
ng€ i quan ts@m thhhn.n/M" [#€6 cn LtFm df F@mXam h s
M h’ clng s€ hiWu hhn vQ c8ch TbBit cnhkihn |l
con L€ ng th"nh ctng v, i th, ¢ phXm 3D s¢€
L€ ¢ niQm tin mhaamlmg)'mhl/4ﬁ'gl]\pQLU]2r1 | © ph
phXm 3D cing rblt thhm ngon cho d¥% trtng
t . c8&c nguy°n i u b’ COIi (I ph| truyQn
th" nh m t phfn h"ng ng"y trong L i s  ng.

26.Tronggiall ® n h

V.i c¢chi ph2 thblp v° s ti n d,ng, mS§y
gia L3nh. M8y in 3D LW b"n cho ph®p sIl[n
c.a m3nh, tblt nhi°n |~ v, i k2cdh ut he, c hpw '
C8c vdt d_ng y°u th2ch nhe LY c¢chhi, LY d
ph” bifn nhblt. Nh™ m8&y in 3D LW b"n, m i
d. ng theo y°u c¢cfu ri°ng bi t, | "m m>m c§
phfn | "m ttng kh[ ntng v° c¢ch h, i s8ng t\4
L3nh | m gi[m b, t c¢c8c kh khtn trong chu,
i n 3D tr, ¢ tuy/J/]n L-ng vai tr qguan tr ng
bA. . mti tr<€ ng tr. c tuy/Jn, m i ng¥€ i ¢
thiJJjt kIJJ v c8c vdt thW in 3D vz d, nhe



vQ thilt kJjj i n 3D mi,n ph2 trong kho d.
nh_ hg/JJt kJJ ri°ng c¢c.a mdinh v o kho d_ i’
ch® in BIn tr ¢ tuy/Jn, nhi m i ng€ i c¢- t
ki nh doanh t khl ntng in 3D c,a m, i ng<e€
khing s‘'im_3Dm8y thW tdn d,ng ngu n t“ i n

Cg&c LY Li'n t , hay bblt k8 LY vdt n"o
m t v' i b, phdn. Th'ng th<€ ng n/fju kht'ng
nh._ng linh ki " n m i.nTayvinhéd °n3mhknfgmpht
ki n clng Lhn giln, ¢ thw do LY vdt L-
X U blt

Nhung chi tiAt trong c8c LQdkKod mrmd mhy ci

Tuynhi Vv nd,* mghn3Dm i dic’ ni” y@Qc -t hIWe gd @ i yd]t
" nQ@i I Oryg dad t htWvi@ Stcdipt h k Bt rah _ limlgk i L nsaul -
d, m@ 3Dt G%hihl WY%am ¢ &ih ot mn L Wayt hHi. nay,
r ttangweb Thingiversec -s Jitnh . m[gtnh k &t ah2500linh k i thayt h J]
_talsdtin® L¥v dttayquayt r ¢ naa'xe, " gl etayhaym $ linhki = n
i 'tk h8&c §@ . rm@ph €prhgd phoX nhanhin 3DFDM L ¢ rt*h ™ n h
CEi Wmirongl owhct! mg h YoX ahanhQu€r I imhut muy Qn
t h rnigth t dvpt " tnhgian,t “kn® ohip hi2, nh €t mtgh "LnihWwmg £ n
c [amiac Agti v at b k Jts [xnu bit k ¥ igbdrgn & €0 ic Wrh gianv chi
phs?€ rt°h “mm Ht . n gcch 2chos p h €t ic Weahgn g it koh u ot ,-
vi 8@, g mag tn3DL W [xnu blh urhXaohanhs &angl %ii g ukinh
t ¥] lido.
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