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(57) Sang ché dé cap dén phuong phap in vt c6 mau ba chiéu c¢6 bé mat co
duong vién 1én nén bao gébm budc in cac 16p muc mau va cic 16p muc c6 ciu
truc. Lop muc mau dugce in 1én nén. Céc 16p muc co cAu trac duoc in 1én 16p
muc mau dé tao ra hinh dang ba chiéu cua vat. B& mit ¢ duong vién duoc tao
ra tir viéc thay doi cc chiéu cao ciia cac cot diém anh theo thong tin in. Cac
chiéu cao cua cac cot diém anh c6 thé dugc thay ddi bang cach in sd luong cac
16p khac nhau trong cac cot lién ké hodc bang cach in sé luong cac 16p nhu
nhau trong cac cot lién ké, trong d6 mot s6 diém anh trong cot co cac chiéu day

khac véi cac di€ém anh khac trong cot.
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Linh vue ky thuit dwece dé cap

No6i chung, sang ché dé cap dén viéc in céc 16p dd hoa dong rin bang tia tir ngoai
trén nén nhu vai dung dé tao ra san phém may mac nhu 40 so mi, quén so0c, quﬁn dai, a0
vét-tong, mil hogic mii ludi trai, hoic dé tao ra mii gidy ding cho giay dép, nhur giay chay,
giay luyén tap, gidy chay cham, gidy di bd duong dai, gidy di bd, gidy choi bong chuyén,
gidy choi bong ném, gidy choi quin vot, gidy choi quan vot kiéu Bic My, giéy choi bong

rd, v2 gidy dép twong tu khéc, cling nhu dé tao ra cac san phdm khac nhu ba 16 hoic 18u.
Tinh trang k¥ thuit ciia sang ché

San phém may méc cé thé duoc tao ra tir vai dét hodc khdng dét, hodc vat liéu ludi,
hodc c6 thé dugc tao ra tir da, da téng hop, hodc céc vit liéu chét déo. San phém may mac
c6 thé ¢ céc vat phdm nhu cac biéu tugng hoic 16g0 trén tay 4o, thin 4o, 6ng quan dai,
hodc cac phan khac cia san phim may mic. San phdm may mic ciing ¢6 thé ¢6 strc chiu

mon, chong thAm nuédc hodc cac 16p bao vé &, vi dy, khuyu tay, vai, vi/hodc dau goi.

Céc mdy in hodc may v& c6 thé duoc 1ap trinh dé phd céc 6p bing muc nhwa acrylic,
muc polyuretan, myc TPU hodc myc silicon hodc cac myc khdc 1én vai hodc san phim
khac. Cac may in hodic mdy v& nay c6 thé dugc 1ap trinh dé phii phén hai chiéu ctia vai, vi
du, bang cach di chuyén diu in doc theo dudng dan theo huéng thir nhit va di chuyén
duong din theo huéng thtr hai vudng goc véi huéng thi nhét. Cac may in hoic may vé&
khac c6 thé di chuyén diu in theo huéng thir nhét trong khi di chuyén bé mdy in theo huéng
thir hai vudng géc v6i hudng thir nhét, hogic c6 thé di chuyén bé theo ca hai hiréng trong
khi gitr dau in ¢ dinh.

Ban chit k§ thuit ciia sing ché

Muc dich cta sang ché 1a @ xuét phuong phép in vét ba chidu 1én nén nho st dung hé
théng in, phuong phap nay bao gdm: budc tiép nhan & hé thdng in: chiéu day dich dung
cho ving ctia vat ba chiéu; chidu day 16p cdu tric dinh trude cho 16p duge in; va thong tin
16p mau cho mdi 16p mau; budce tiép nhén nén & hé thdng in; budc tinh s6 lugng céc 16p
cAu tric duoc in dé dat dugc chidu day dich ding cho ving dua vao chidu day 16p céu tric
dinh trude; budce in 16p mau thir nhit 1én nén nh sit dung thong tin 16p mau dugc tiép nhan

ding cho 16p mau thir nhét; buéc in tap hop cac 16p céu truc 1én 16p mau thi nhit, sb luong
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cac 16p trong tap hop cic 16p cAu tric trong ving bang sb lugng cac 16p cAu tric d tinh
duge va mdi 16p trong tap hop cac 16p chu triic c6 chiéu day 16p cAu trac dinh trudc; va
budce in 16p mau thit hai 1én tap hop céc 16p cAu trac nho st dung thong tin 16p mau dugc

tiép nhan dung cho 16p mau thi hai.

Muc dich khéac cia sang ché 13 d& xuét phuong phap in vét ba chidu 16n nén nho st dung
hé thdng in, phuong phap ndy bao gbm: budc tiép nhan & hé théng in: chiéu day dich dung
cho ving cua vét ba chiéu; sb luong cac 16p cAu trac dinh trude dugce in; va thong tin 16p
mau cho mdi 16p mau; bude tiép nhan nén & hé thdng in; tinh chidu day 16p clu triic cho
16p dugc in s& duge in d8 dat dugc chiéu day dich ding cho ving nho st dung chidu day
dich va sb lugng céc 16p chu trac dinh trudce; budce in 16p mau thir nhét 1én nén nho sir dung
thong tin 16p mau dugc tiép nhan dung cho 16p mau thir nhét; budc in tip hop céc 16p cAu
trac 1én 16p mau tha nhét, sb lugng cac 16p trong tdp hop céc 16p chu trac bing sb lugng
céic 16p cAu tric dinh trude va mdi 16p trong tap hop cac 16p chu tric trong viing c¢6 chiéu
day 16p cAu triic d3 tinh; va budc in 16p mau tht hai 1én tap hop cac 16p cAu tric nhd st

dung thong tin 16p mau dugc tiép nhan dung cho 16p mau thir hai.

Muc dich khéc nita clla sang ché 1a @ xuét phuong phép in vat ba chidu 1én nén nho si
dung hé théng in, phuong phap nay bao gbm: bude tiép nhan & hé théng in: chiéu day dich
thtr nhit ding cho viing thi nhét ciia vat ba chiéu; chidu day dich tht hai ding cho ving
th(r hai ctia vét ba chiéu; va thong tin 16p mau; budc tiép nhan nén & hé théng in; budc in
16p mau thi nhit 1én nén nhd sir dung thdng tin 16p mau; bude in tap hop céc 16p cau tric
1én 16p mau tha nhét, tap hop céc 16p cAu truc trong vung thir nhét duoc in dé dat dugc
chiéu day dich thir nhét dung cho vung thi nhét va tap hop céac 16p cAu tric trong ving thir
hai duoc in dé dat duge chidu day dich tht hai ding cho ving thir hai; budc in 16p mau thir
hai 1én tap hgp cac 16p cAu trac nho st dung thong tin 16p mau; va bude in 16p trong sudt
1én 16p mau th hai.

M5 ta vin tit cac hinh vé

Phuong phép in theo cic phwong an thyuc hién sang ché c6 thé dugc hidu 18 hon ¢6
dya vao cac hinh v& kém theo va phan mo ta dudi day. Céc chi tiét trén céac hinh v& khong
duoc vé theo ty 1¢, thay vao d6 duge v€ d8 minh hoa cac nguyén ly cta cac phuong an thuc
hién sang ché. Hon nita, trén cac hinh v&, cac sé chi dn giéng nhau dugc sir dung & biéu

thi céc chi tiét twong tng trén toan bd céc hinh v& khac nhau.
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Fig.1 12 hinh v& thé hién h¢ thong in, theo mdt phwong an, duge tao két cAu dé in
cac vat c6 dudng vién va mau ba chidu va céc loai san pham khac nhau, ma cac vt c6
duong vién va mau ba chidu c6 thé duoc in 1én d6;

Fig.2 12 hinh v& thé hién giay dép voi cac vat c¢6 dudng vién va mau ba chiéu duge
in trong ving trudc ban chin va ving got, trong do cac vat c6 dudng vién 14 céc chi tiét
chic nang;

Fig.3 1a hinh v€ mdt cat ngang thé hién mot phﬁ?m cua giay dép dugc thé hién trén
Fig.2, trong d6 bé mat c6 dudng vién da dugc tao ra bang cach thay dbi cac chiéu cao ciia

cac ¢t mure bang céch in it 16p muc hon trong céac cot dugce chon;

Fig.4 1a luu dd ctia phuwong phép in dudng vién theo mdt phuong an thuc hién sang

ché;

Fig.5 1a hinh v& thé hién budc ciia phuong phap theo mdt phuong an thuc hién sang

ché duoc thé hién trén Fig.4, trong d6 16p mau thr nhét dugc in 1én nén;

Fig.6 1a hinh v& thé hién budc cia phuong phap theo mot phuong an thuc hién sang

ché duoc thé hién trén Fig.4, trong d6 16p cAu tric thir nhit dugce in 18én 16p mau thir nhét;

Fig.7 1a hinh v&€ thé hién budc clia phuong phap theo mot phwong an thyc hién sang
ché duoc thé hién trén Fig.4, trong d6 16p muc mau va muc co cAu trac xen k& dugc in 1én

16p cAu truc thu nhét;

Fig.8 12 hinh v& thé hién budc clia phuong phap theo mot phuwong an thyc hién sang
ché dugc thé hién trén Fig.4, trong d6 muc mau dugc in ¢é chon loc 1én myc co cAu trac

da dugec in trudce do;

Fig.9 1a hinh v& thé hién dudng vién nhu nhau theo mot phuong an thuc hién sang
ché duoc thé hién trén Fig.3, nhung trong do bé mit c6 dudng vién d3 duoc tao ra bang
cach thay ddi cac chiéu cao ctia cac cot myc thay dbi nho thay ddi c6 chon loc chiéu day

céc phan cua cac 16p myc in;

Fig.10 1a hinh v& thé hién budc cia phuong phap theo mot phuong an thuc hién

séng ché duoc thé hién trén Fig.4, trong d6 16p mau tha nhét duoc in 1én nén;

Fig.11 1a hinh v& th hién budc cia phuong phép theo mot phuong an thuc hién
sang ché duge thé hién trén Fig.4, trong d6 16p chu trtic tha nhét dugc in 1én 16p mau thi
nhit va chidu day cta 16p cu tric thir nhét thay ddi c6 chon loc;

3
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Fig.12 1 hinh vé thé hién budc ciia phuong phap theo mdt phuong én thue hién
sang ché dugc thé hién trén Fig.4, trong d6 16p chu trac thir hai dugc in 1én 16p chu tric

thit nhat va chidu day cua 16p c4u tric tht hai thay di c6 chon loc;

Fig.13 1a hinh v& thé hién bugc cia phuwong phéap theo mdt phwong én thyc hién

sang ché dugc thé hién trén Fig.4, trong d6 16p muc mau dugc in 1én 16p cAu tric thi hai;

Fig.14 13 hinh v& thé hién bé mit c6 duong vién c6 16p cau tric cudi cung dugc in

1én tit ca cac 16p theo mot phuong an thuc hién sang ché;

Fig.15 1a hinh v& thé hién gidy dép vdi vét c6 duong vién va mau ba chiéu dugc in
1én mii giay theo mdt phuong 4n thyc hién sang ché, trong d6 vat c6 dudng vién 1a chi tiét
dd hoa;

Fig.16 12 hinh vé& thé hién gidy dép vi vét c6 dudng vién va mau ba chidu duogc in
1én mii gidy theo phwong 4n khéc thyuc hién sang ché, trong d6 vat c6 dudong vién 12 chi tiét

dd hoa;

Fig.17 12 hinh v& cac chi tiét roi cia gidy dép duoc thé hién trén Fig.16, thé hién
nén, 16p mau in phing thir nhét, phan c6 dudong vién duoc tao ra tir cac 16p muc c6 chu
triic, va 16p mau in ¢6 dudng vién thir hai;

Fig.18 12 so d khéi thé hién phuong phdp san xuat gidy dép theo mt phuong 4n
thuce hién sang ché;

Fig.19 14 hinh v& thé hién may in in dudng bién clia mil giay va cac duong vién ¢6
mau lén tAm theo mdt phuong an thyc hién sang ché;

Fig.20 14 hinh v& thé hién dung cu cét dung dé c4t hinh dang phéang cta mil gidy ra
tlr tim theo mot phuong an thuc hién sang ché;

Fig.21 1a hinh v& thé hién budc tao ra mii gidy trén khudn giay theo mét phuong an
thuc hién sang ché;

Fig.22 1a hinh v& thé hién buéc gin mii giay vao dé giay theo mot phuong 4n thuc
hién sang ché; va

Fig.23 1a hinh v& thé hién cdch ma mau c6 thé dugc nhin thiy khi nhin vét c6 mau
nhiéu 16p theo mot phwong &n thuc hién sang ché.

Mo ta chi tiét sang ché
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Dé hidu r5, cic phin mo ta chi tiét & day mo ta cac phuong an lam vi dy nhét dinh,
nhung sang ché c6 thé duge ap dung cho phuong phéap bét ky dé san xut san pham bao
gdm sy két hop thich hop céc dAu hidu bét ky duge md ta & ddy va duge néu trong cac
diém yéu ciu bao ho kém theo. Cu thé 13, mic du phin mo ta chi tiét dudi ddy mo ta cic
phuong an 1am vi dy nhét dinh, cn hiéu rang cac phuong 4n khéc c6 thé dugc sir dung dé
san xuit gidy dép hodc san phim may mc khéc.

99 ¢ x99 &6

Nhu dugc st dung & ddy, cac thut ngir “thiét bi in”, “may in”, “mdy v&”, “may in
3D”, “hé th6ng in ba chiéu”, hodc “hé thong in 3D” ¢6 thé st dung dé chi loai hé théng bét
ky ma ¢6 thé in nhidu 16p 1én trén vai, gidy dép, san phim may mic hodc san phim khéc,
vi du, bao gdm céc may in ky hi¢u va dd hoa. Céc may in ¢ thé st dung loai myc dong
rin bing tia t& ngoai thich hop bét ky, bao gdm muc nhya acrylic, myc polyuretan, myc

TPU hodc muyec silicon hogc muc thich hop khéc bét ky.

Céc hé théng, phuong phap, dAu hiéu va loi ich khéc cua sang ché s&, hoic tré nén,
hiéu rd bdi ngudi co hidu biét trung binh vé linh vyc k¥ thuét nay khi xem cé4c hinh v& kém
theo va phin mo ta chi tiét duéi day. Can luu y rang, tit ca cac hé théng, phuong phép, déu
hiéu, va lgi ich bd sung duge bao gdm trong phan mo ta va phan ban chét k§ thuat nay déu

nim trong pham vi bao ho cia sang che.

Maic du cac hinh v€ va phin m6 ta ¢ ddy chi md ta cac phuong an khi chung dugc
st dung cho giay dép nhét dinh hodc san phidm may mic nhét dinh, cac phin mo ta ¢ déy
ciling ¢0 thé dugc ap dung cho gidy dép khac va/hodc san pham may méc khéc, vi dy, bao
gbm gidy dép nhu giay chay, gidy luyén tap, gidy chay cham, giay di bo dudng dai, gidy di
b0, giay choi bong chuyén, gidy choi bong ném, gidy choi quén vot, gidy choi quéan vot
kiéu bic My, gidy choi bong rd va gidy dép tuong tu Khéc, hodc san pham may mac nhu
quéan sodc, 40 so mi, 40 nit len, ao vét-tong, quan dai, ging tay, vong tay, bang dd, bang

canh tay, mil hodc mii ludi trai, cling nhu cho céc san pham khéc nhu ba 16 hodc 18u.

Fig.1 13 hinh v& thé hién hé thong in ba chidu 100 theo mét phuong an thyc hign
sang ché, con duge goi don gian la hé théng in 100. Mot sd phuong an cua h¢ théng in c6
thé bao gdm cac bd phén cung Gmg ma phén phéi mot hodc nhiéu chirc ning trong sb cac
thiét bi khac ctia hé th6ng in. Nhu duogc thé hién, hé thong in 100 ¢6 thé c6 thiét bi in 102,
hé thdng may tinh 103, va mang 109. Theo cac phuong an khéc, hé théng in c6 thé 12 mot
thiét bi hodic bd phan (khong dugc thé hién trén hinh v&). Cac he théng in ny con dugc
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boc 16 trong don yéu cu clp patent My sb 62/343757, ngp ngay 31/05/2016, va don yéu
cAu cAp patent My ndp ngay 31/05/2017, ca hai mang tén “In gradien thanh phan ciu tric
ba chiéu” (Gradient Printing a Three-Dimensional Structural Component), va don yéu cau
chp patent My sb 62/343686, ndp ngay 31/05/2016, va don yéu cAu cip patent M§ ndp
ngay 31/05/2017, ca hai mang tén “Phuong phép va thiét bi dé in két cAu ba chiéu v6i thong
tin anh” (Method and Apparatus for Printing Three-Dimensional Structures with Image

Information), tit ca cac don nay dugc dua vao day hoan toan bang cach vién dan.

Mot sé phuong 4n cita thiét bi in c6 thé bao gom cée bo phén cung tng ma cho phép
in mau. Theo mdt s& phuong an, hé théng in c6 thé st dung k§ thuét in CMYK. Theo cac
phuong 4n khéc, viéc in mau ¢6 thé duoc tién hanh nho sit dung phuong phap in thich hgp
khéc.

Theo céc phuong 4n ma trong d6 viéc in mau duoc tién hanh nho st dung k¥ thuét
in CMYK, thiét bi, giao thirc, tiéu chuén, va phuong phap thich hop bht ky c6 thé duge sir
dung dé tao didu kién thuén loi cho viéc in mau. Nhu duogc st dung & day, “CMYK?” co
thé st dung dé chi bbn chit mau dung trong viéc in mau: “C” dung cho chit mau lyc lam,
“M” dung cho chit mau d6 thAm, “Y”” dung cho chit mau vang, va “K” ding cho chét mau
chu chdt. Trong mdt sb trudng hop, chit mau chu chét c6 thé 1a mau den. Vi du v& thiét bi
in nho st dung k¥ thuat in CMYK dugc boc 10 trong cong bb don yéu cAu cép patent My
<6 2015-0002567 cita Miller, cong bb ngay 01/01/2015, mang tén “Viée in mau bd sung”
(Additive Color Printing), don nay dugc két hop & day bang cach vién din va dudi day
dugc goi 1a don “Viée in mau” . Theo mdt sb phuong an, hé théng in 100 c6 thé bao gdm
mot hoac nhidu d4u hiéu cta cac hé thdng, bd phén, thiét bi, va phuwong phap dugc bde 1o
trong don viéc in mau 8 tao didu kién thuén loi cho viée in mau. Vi dy, thiét bi in ¢6 thé
duoc tao két chu dé in anh bang cach phan phdi cac giot nho vét liéu in bao gdm mot hodc
nhidu chat mau 1én nén. Nhu dugc st dung & day, cac giot nho co thé sir dung dé chi thé
tich thich hop bt ky ctia vat liéu in. Vi du, giot nhod ¢co thé khoang 1 mililit vat ligu in.
Theo céc phuong 4n khéc, hé théng in c6 the st dung cac hé théng, bo phén, thiét bi, va
phuong phép khac.

Theo cac phuong 4n ma trong d6 hé théng in bao gbm cac b phan cung Umg ma
phéan phdi mot hodic nhiéu chirc ning trong s6 céac thiét bi khac cta hé théng in, viéc phan
chia thich hop bat ky c6 thé duoc str dung. Theo mot sd phuong 4n, hé théng in 100 c6 thé

bao gdm cac b phan cung Gng ma didu khién va/hodc tiép nhan thong tin tlr thiét bi in
6
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102. Céc b6 phan cung tmg nay c6 thé bao gdm hé théng méy tinh 103 va mang 109. N6i
chung, thuét ngit “hé théng may tinh” dung dé chi cac tai nguyén tinh toan cua mot may
tinh, mot phin ciia cc tai nguyén tinh toan cia mot may tinh, va/hodc hai hodc nhiéu may
tinh truyén thong v6i nhau. Tai nguyén bét ky trong sb céc tai nguyén nay c6 thé duoc van
hanh bai mot hodc nhiéu ngudi dung. Theo mot s6 phuong 4n, hé théng mdy tinh 103 ¢6
thé c6 mot hodc nhiéu méay chi. Theo mot s phuong 4n, may chii in c6 thé chiu trach
nhiém chinh cho viéc didu khién va/hodic truyén thong v6i thiét bi in 102, trong khi may
tinh riéng (vi dy, méy tinh dé ban, mdy tinh x4ch tay, hogc mdy tinh bang) c6 thé tao diéu
kién thudn lgi cho céc twong tac véi ngudi dung. Hé théng may tinh 103 c6 thé con c6 mot
hodic nhidu thiét bi nhé bao gdm, nhung khong bi gi6i han &, b nhé tr, bd nhé quang, bo
nhé quang-tiy, vi/hogc bd nhé, bao gdm b nho kha bién va bd nhé khong kha bién.

Theo mét s& phuong 4n, phan cting hodc cac hé théng phan ctmg thich hop bét ky
c6 thé duge str dung dé tao didu kién thuén lgi cho cac bo phén cung ung ma diéu khién
va/hodic tiép nhan théng tin tir thiét bi in 102. Theo mdt s6 phuong én, ma trong d6 he théng
mady tinh dugc sir dung, hé théng may tinh 103 c6 thé c6 thiét bi xtr Iy trung tAm, giao dién
quan sat (vi du, man hinh hodc man hién thi), cac thiét bi dau vao (vi dy, ban phim va
chudt), va phin mém dé tao ra tap hop cac chiéu day dinh trudce @2 in thanh phén céu triic
ba chiéu. Nhu duoc sir dung & day, tap hop cac chiéu day dinh trudc cb thé bao gdm thong
tin thich hop bét ky dé tao diéu kién thuén loi cho viéc tao ra thanh phﬁn cAu truc ba chiéu
¢6 hinh dang dugc biéu thi béi tap hop cdc chiéu day dinh trude. Céc vi du v& hinh dang
duoc bidu thi bsi tap hop cac chidu day dinh truée c6 thé co dang hinh try, hinh con, khéi
1ap phuong, hinh cAu, va cac hinh dang twong ty. Trong mot s6 trudng hop, tap hop cac
chidu day dinh trudc co thé duogc xac dinh cho khach hang cu thé. Theo c4c phuong an

khéc, cac dang khéc cta cac hé thong phan clng ¢6 thé dugc sur dung.

N6i chung, théng tin thich hop bét ky ¢6 thé dugc sir dung dé tao diéu kién thuan
loi cho cac bd phén cung tmg dung cho phin mém d8 thiét ké tap hop cac chiéu day dinh
trudc dung cho thanh phan chu tric ba chidu. Theo it nhit mot s& phuong an, phan mém
d% thiét ké tap hop cac chidu day dinh trude ciia két chu in ¢6 thé khong chi c6 thong tin vé
dang hinh hoc cua két cAu, ma con thong tin lién quan dén cac vat liéu can dé in céc ph?m
khac nhau cta bd phan. Theo céc phuong én khéc, thong tin khac nhau c6 thé dugc st

dung.

N6i chung, két chu thiét ké thich hop bat ky c6 thé dugc sir dung d8 bién dbi thiét
7
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ké thanh thong tin ma c6 thé dugc dich bai thiét b in 102 (hoge mdy chi in lién quan truyén
thong v6i thiét bi in 102). Theo mét sd phuong 4n, hé théng in 100 c6 thé duge van hanh
nhu dudi day dé tao ra mot hodc nhiéu thanh phﬁn, ma da dugc tao ra nho st dung quy
trinh in ba chiéu, hodc quy trinh in bd sung. Hé théng may tinh 103 c6 thé duge sir dung
4% thit ké két chu. Didu d6 c6 thé dugc thue hién nhd st dung mot sb loai phin mém thiét
ké bing may tinh (CAD - computer-aided design) hodc dang phin mém khéc. Sau d6, thiét
16 c6 thé duoc bién dbi thanh thong tin ma c6 thé dugc dich bdi thiét bi in 102 (hodc may
chu in lién quan truyén thong voi thiét bi in 102). Theo mot s6 phuong én, thiét k& c6 thé
dugc chuyén dbi thanh tép tin in dugc ba chidu, nhu tép tin lap thé (STL -
stereolithography); trong céc truong hop khac, thibt ké c6 thé dugc chuyén d6i thanh bd
phan thiét ké khac.

Theo mot sb phuwong 4n ma trong d6 hé théng in bao gdm céc bd phan cung Ung ma
phéan phéi mdt hodc nhiéu chirc ning trong s6 cac thiét bi khac cia hé théng in 100, giao
thie, dinh dang, va phuong phap thich hop bat ky c6 thé dugc st dung dé tao diéu kién
thuén lgi cho viéc truyén thong gitra cac thiét bi cua hé théng in 100. Theo mot sd phuong
4n, cac truyén thong nay duge tién hanh nho st dung mang 109. Trong céc trudong hop
khac, cac truyén thong ndy o thé duoc tién hanh truc tiép gifta cac thiét bi ctia hé théng in
100.

Theo mdt sb phuong an, mang c6 thé st dung cac bd phan cung Ung c6 day hodc
khong day bt ky, ma tao diéu kién thugn lgi cho viée trao d8i thong tin giita hé théng may
tinh 103 va thiét bi in 102. Theo mot s6 phuong an, mang 109 ¢6 thé con ¢6 cac bd phan
Khac nhu cdc b didu khién giao dién mang, bd khuéch dai, bd chia mang (hub), céu,
chuyén mach, bo dinh tuyén, modem, va twong lira. Theo mdt sb phwong an, mang 109 c6
thé 13 mang khong day nhim tao didu kién thuén loi cho viée truyén thong khong day gitra
hai hodic nhiu hé théng, thiét bi, va/hodc bd phan cta hé théng in 100. Céc vi du vé cac
mang khong day bao gbm, nhung khong bi gidi han 6, mang khong day ca nhén (vi dy, ké
c4 BLUETOOTH), mang cuc bd khong day (bao gdm c4c mang dung céc tiéu chuén IEEE
802.11 WLAN), mang lud6i khong diy, mang thiét bi di dong cling nhu céc loai mang
khong déay khac. Trong céc trudng hop khéc, mang 109 ¢6 thé 1a mang c6 day bao gbm céc
mang ma céc tin hiéu cta ching duoc tao diéu kién thuan lgi bdi céc day xo0dn doi, cap
ddng truc, va soi quang. Trong cac trudng hop khac nita, viéc két hop cac mang va/hodc

cac két nbi co day va khong day co thé duoc st dung.
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Mot s6 phuong an cua hé théng in ¢ thé bao gdm cic bd phén cung ung ma cho
phép céc két cdu in duoc in truc tiép 1én trén mot hoac nhiéu san phém. Thuét ngilt “cac san
phidm” dugc du dinh bao gbm ca gidy dép (vi du, giay) va san phim may mac (vi du, 40 so
mi, quan dai, v.v.). Nhu duge sir dung trong toan bd phin mo ta ndy, cac thut ngit “san
pham giay dép” va “giay dép” bao gbm gidy dép bét ky va céc vét liéu bét ky két hop véi
giay dép, bao gbdm mil gidy, va cling c6 thé dugc ap dung cho céc loai giay thé thao khac
nhau, bao gdm gidy choi bong chay, giay choi bong rd, giay luyén tap, gidy di xe dap, giay
da bong, giay choi qudn vot, gidy choi bong da, va giay di bd duong dai. Nhu dugc su
dung & ddy, cac thudt nglt “san phim giay dép” va “gidy dép” con bao gbdm c4c loai gidy
dép ma n6i ching khong dugce coi 1a giay dung dé choi thé thao, gidy cong sé, hodc giay
trang tri, bao gdm giay 18 phuc, gidy ludi, xiang-dan, dép 1€, giay thuyén, va gidy cong s&

cao cO.

Theo mdt sb phuwong an, vét ligu thich hop bat ky c6 thé dugc st dung dé tao ra san
phim nhim tao diéu kién thuan loi cho viéc st dung san pham trong hé théng in 100. Theo
mdt s& phuong 4n, thiét bi in 102 c6 thé c6 kha ndng in lén céc bé mit cta cac vat liéu khéc
nhau nhu vat liéu dét, vai tu nhién, vai nhan tao, vat liéu dét kim, vét liéu dét, vat liéu
khong dét, ludi, da, da tdng hop, polyme, cao su, va xbp, hodic sy két hop bat ky clia chung,
ma khong can c6 16p tach dat xen gilta nén va bén dudi vat liéu in, va ma khong cAn c6 bé

mit nén phing hoan toan hodc gén nhu hoan toan dé in 1én do.

Trén Fig.1, thé hién mot phwong an bao gdm tap hop céc san phim 110, theo cac
phuong 4n khac, céc san phaim khéc nhau c6 thé duoc st dung. Nhu duge thé hién, tap hop
cac san pham 110 bao gdm gidy dép, bd phén bao vé cang chén, san phim may mic, va
dung cu thé thao nhu mii bao hiém. Theo cdc phuwong an khac, tap hop céc san phim 110
¢6 thé c6 dang khac. Néi chung, bé mit thich hgp bét ky ctia san pham c6 thé duoc str dung

]am tAm nén hodc nén deé ti€p nhén céc vét ba chiéu da duoc in.

Trong khi cac phuong 4n boc 1o duge mo ta lién quan dén gidy dép, cac phuong an
khac ¢6 thé dugc ap dung twong tu cho san pham bt ky gdm qun 4o, san phim may mic,
hodc dung cu ma bao gbm k¥ thuét in ba chidu. Vi du, cac phuong 4n khéc ¢o thé duogc ap
dung cho mii, mil ludi trai, 40 so mi, 40 nit len, 4o vét-tong, bit tht ngan, quan sodc, quéin
dai, quén 4o 16t quan 4o choi thé thao, ging tay, vong tay/cénh tay, tay 40, bang do, vat
lidu dét kim bt ky, vét ligu dét bat ky, vat liéu khong dét bit ky, dung cu thé thao, v.v.. Do
véy, nhu dugc st dung ¢ déy, thuat ngit “san phdm may mac” c6 thé st dung dé chi san

9
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phim may mic hogc quin 40 bét ky, bao gdm gidy dép bét ky, ciing nhu mii, mi 1udi trai,
40 so mi, 4o nit len, 4o vét-tong, bit tht ngén, quan sodc, quéan dai, quin 4o 16t, quan 4o
choi thé thao, ging tay, vong tay/canh tay, tay 4o, bang do, vat liéu dét kim bét ky, vat li¢u

dét bét ky, vat liéu khong dét bat ky, va céc vat liéu tuong tu.

Mot s6 phuong én cta hé thdng in ¢6 thé bao gdm céc bd phén cung ng ma cho
phép in true tiép 1én san pham, bét ké kich thudc va hinh dang cua san phim, nhu phuong
4n duoc thé hién trén Fig.1. Trong cac truong hop khac thanh phén cau triic ba chidu duge
in 1én 16p tach trude va sau d6 duoc truyén Ién trén san phdm. Theo cdc phwong 4n khac,
nhu phuong én duoc thé hién trén Fig.19, thanh phén cAu trac ba chiéu dugc in 1én bd phan

clia san pham va sau d6 dugc lap rap vao san pham.

Thiét bi in 102 ¢6 thé 1a loai thiét bi in bét ky da biét trong linh vuc k§ thudt ndy.
Theo mdt sb phuong an, thiét bi in 102 1a may in phun myc. Theo mot sd phuong 4n, thiét
biin 102 ¢c6 thé co cac bd phan cung (ing dé in truc tiép Ién san phém ba chiéu, nhu dugc
thé hién trén Fig.1, trong do d4u in 104 dugc dinh vi g?m v4i bé in 106, ma cd thé do va
dinh vi chinh xac san phim trong sudt qua trinh in. Piu in 104 nbi thong chét 1éng v6i
nguén muc 108. Nguén muc 108 cé thé chtra loai muc bit ky hodc tit cac cac loai muc
dwoc mo ta trén ddy. Ngudn myuc 108 ¢b thé chira s6 lwong mau myc khac nhau bét ky va
cac muyc ¢6 ciu triic trong sudt. Pau in 104 c6 thé c6 kha ning khong chi phan phéi thé
tich muc nhit dinh dugc tiép nhén tur nguén muc 108, ma con cd thé c6 cac bd phén cung
tng dé dong rén muc. Cac bd phan cung Gng nhu vay co thé c6 den tia cuc tim, ngudn

nhiét, hodc may say.

Theo mdt sb phuong an, nhu phuong an dugc thé hién trén Fig.2, thiét bi in 102 c6
thé duoc sir dung dé in cac vat ba chiéu c6 mau 1én bé mit ciia san phém dé tao ra bé mit
c¢6 dudmng vién. Theo mdt s6 phuong an, nhu phuong an dugc thé hién trén Fig.2, cic bé
mit c6 dudng vién ndy cé thé ¢6 chitc ning chinh. Theo cic phuwong &n khéc, nhu cac
phuong an dugc thé hién trén Fig.15 va Fig.16 va dugc mo ta thém ¢ dudi ddy, cac bé mit
c6 dudng vién niy co thé ¢6 chic ning thdm my chinh.

Theo mot sb phuong an, cac vat ba chiéu ¢6 mau duoc tao ra b%ng cach in truc tiép
16p mau lén bé mit ctia san phim, sau d6 tao ra hinh dang ba chiéu va cac dudng vién bang
cach in muc c6 ciu tric trong subt, va sau d6 in 16p mau thir hai 1én trén céc 16p myc co

cAu trac trong suot. Viéc kep cac 16p muc c6 cau tric gita cac 16p muc mau c6 the cai
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thién hinh dang bén ngoai clia vat in mau ba chidu. Cac 16p céu tric trong sudt cho phép
16p mau, n3m lidn k& v6i nén dugc thiy rd, trong khi 16p mau dugc in 1én trén cac 16p chu
trac trong sudt co thé hop vé6i 16p mau dudi dé tao ra hiéu tng hinh anh ba chidu duy nhét.
Viéc st dung muc trong subt @& tao ra két cdu va céc dudng vién c6 thé hiu qua hon vé

chi phi so véi viéc str dung muc mau trén toan b két cau.

Theo phuong 4n dugc thé hién trén Fig.2, giay dép 120 bao gbm céc chi tiét chirc
ning dugc in, chi tiét chtrc nang thir nhat 126 va chi tiét chtrc ning tht hai 128. Chi tiét
chirc nang thu nhit 126 14 phan khdng ché bong dinh vi trong ving trudc ban chan cua
giay dép 120, 8 str dung khi dé choi mon thé thao nhu béng da trong d6 mong mudn mirc
didu chinh chinh xdc khi d4 bong. Chi tiét chirc ning tht hai 128 bao gom céc gan ting
ctng dinh vi trong ving got cta gidy dép 120, nhu dé do bd sung cho vong 6m gét hodc
nhu bé miit chiu mon. Ca chi tiét chirc nang thir nhat 126 va chi tiét chirc nang tha hai 128
1a cac vat c6 mau nhiéu 16p ba chidu, ma c6 bé mit c¢6 dudng vién thu dugc bang céch in
muc 6 chu tric 1én gidy dép 120. Ca chi tiét chirc nang thir nhét 126 va chi tiét chirc ning
thir hai 128 ¢6 thé duoc tao ra theo cach twong tu, tuy nhién, dé don gian, chi chi tiét chuc

ning th nhét 126 duge md ta thém & dudi ddy.

Fig.3 1a mat cét ngang thé hién chi tiét chirc nang thir nhét 126 theo mdt phuong én.
Theo phuwong 4n nay, chi tiét chirc ning thir nhét 126 duoc tao ra tlr cic 16p in co chiéu day
ddng déu. Theo phuong 4n nay, cac 16p in trong chi tiét chic ning tht nhét 126 bao gdbm
16p thu nhit 132, 16p tht hai 134, 16p thir ba 136, va 16p thtr tw 138, trong d6 mdi 16p ¢6
chiéu day x4c dinh sao cho su tich tu cac chiéu day 16p tao nén chiéu day mong mudn hodc
chiéu day dich cua chi tiét chtrc nang thir nhét 126. Céc 16p dugc in sao cho céc phin cua
chi tiét chirc ning 126 ¢6 thé c6 cac chibu cao khac nhau va tao ra bé mit c6 duong vién
130. Theo phuong an nay, bé mit c6 duong vién 130 dugc tao ra tlr phan nhd thép thtr nhét
123, phin nhd cao thit nhit 125, phan nho thép thir hai 127, va phdn nho cao tht hai 129,
ma dugc ndm lién ké nhau dé tao ra vat ba chidu c6 bé mit c6 dudng vién 130. Do d6, bé
mat c6 dudng vidn 130 c6 hinh dang nhip nho theo phwong 4n nay. Vi céc k¥ thuat in k¥
thuat s& cho phép diéu chinh chinh x4c mtrc phan phdi myc, nén chi tiét chirc ning thu
hit 126 6 thé ¢6 hinh dang bt ky va bé mit c6 dudng vién bat ky duge tao ra tir cac
vung khac nhau ¢6 céc chiéu day khac nhau.

Chi tiét chitrc nang thtr nhét 126 ciing 12 chi tiét c6 mau. Pé dat duge mau va hinh

dang mong muén ctia vat ba chiéu, chi tiét chirc ning thu nhét 126 bao gbdm cac 16p muc
11
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mau va cac 16p muc co chu tric. Theo mdt sé phuong én, cac 16p muc c6 chu trac c6 thé
duoc tao mau, trong khi theo cac phuong 4n khac, cac 16p myc ¢o cAu trac c6 thé khong
c6 mau cu thé va trong subt, trong mo, hodc rd. Theo mot ) phuong an, loai muc khac
nhau ¢6 thé dugc tao ra cho cac 16p muc mau va cac 16p muc ¢6 chu tric, trong khi theo
cac phuong an khac, cac 16p myc mau va cac 16p muc ¢o cAu tric dugce tao ra tir cing mot
loai myc. Theo mot s6 phuong én, tAt ca cac 16p mau co thé c6 cung mau hogc miu mau
dua vao thong tin mau gibng nhau. Theo cac phuong 4n khac, cac 16p mau riéng biét, moi
16p ¢ thé c6 cac mau hoic mau mau khac nhau nhd sir dung thong tin mau khac nhau, duy
nhét, hodc thong tin mau xac dinh 16p. Theo mdt s6 phuong 4n, cac phan ctia cac 16p mau
riéng biét co thé c6 mau hodc miu mau tuong ty véi cac phan ctia cac 16p mau khac, trong

khi céc phan hodc ving khéc clia céc 16p mau ¢o thé ¢6 cac mau hoic miu mau khac nhau.

Theo mot sb phuong an, nhu cac phuong én dugc thé hién trén Fig.3, 16p myc mau
thr nhét duoc in nhu 16p lidn k& v6i va tiép gidp v6i nén hoge dé, nhu mil giay 122, sau d6
cac 16p muc ¢ cAu triic dugc in 1én trén 16p myc mau thir nhét dé tao ra vat ba chidu va bé
mit c6 duong vién, va sau d6 16p myc mau thir hai duge in 1én trén cac 16p muc co chu
tric. Muc mau ¢ thé 13 loai myc twong ty nhu myc ¢o chu trac sao cho cac diém anh va
16p muc mau ¢ thé tich va két ciu gidng nhu cac diém anh va 16p c6 ciu trac trong subt.
Theo phuong an dugc thé hién trén Fig.3, 16p tha nhit 132 13 16p muc mau va dugc dinh
vi lién ké véi va tiép gidp v6i mii giay 122. Lop thir hai 134 12 1p cAu trac va dugc in lién
k& v6i va tiép gidp v6i 16p thir nhét 132. Lép thi ba 136 bao gdm cac ving xen k& clia mau
va céc diém anh c6 ciu tric duge in & cac vi tri diém anh dugc chon lidn k& voi va tiép
gidp v6i 16p thtr hai 134. Lép thi tu 138 12 16p mau va duge in lién k& voi va tiép gidp voi
céc phan ctia 16p thr hai 134 va cac phan ctia 16p thir ba 136. Lp tht tu 138 13 16p khong
lién tuc, do céac didm anh mau chi dugc in 1én trén cac diém anh trong subt dé tao ra cac
ving cd cac chidu cao khac nhau nhim tao ra bé mit c6 duong vién. Theo phuong 4n nay,
cac diém anh mau in cta 16p tha ba 136 va 16p thir tu 138 tao ra bé mit trén hodc ngoai

clng cia chi tiét chirc nang thir nhét 126.

Nguoi co hiéu biét trung binh vé linh vuc k¥ thuit nay can phai hiéu rang s lugng
céc 16p cuia chi tiét chirc ning 126 va mau duoc tao ra boi céc 1op chu trac c6 thé thay ddi
dang ké phu thudc vao chiéu day dich cho chi tiét chirc ning thir nhét 126, hinh dang dy
kién ctia bé mit c6 duong vién 130, loai muc dugc st dung, va cac kha néng cua thiét bi

in 102. Vi dy, dé don gian, chi bdn 16p dugc tao ra theo phuong an duge thé hién trén Fig.3.
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Theo cac phuong an khac, sb lwong cac 16p co th8 it hon hogc nhiéu hon, phy thudc vao
céc yéu t6 duge md ta trén day. Pé tao ra chi tiét chic ning gidng nhu chi tiét chtrc ning
thr nhét 126, ) lugng cac 16p in co thé nhidu hon bdn, va miu in ¢6 thé phtc tap hon mau

in dugc thé hién trén hinh v&.

Chi tiét chirc ning tht nhit 126 v6i bé mit c6 dudng vién 130 co6 thé duge tao ra
nho st dung phwong phap in nhu phuong phap in dudng vién 140 nhu duoc thé hién trén
Fig.4. O budc th nhét 142 cua phuong phap 140, thong tin duong vién dugc nhip vao
thiét bi in 102, nhu bing thiét bi in 102 tiép nhan thong tin dudng vién tir hé thdng may
tinh 103. Thong tin duong vién c6 thé dugce tao ra cho toan b chi tiét chirc ning thir nht
126 hoic trén co s& 16p ké 16p. Thong tin dudng vién c6 thé dugc phat tridn boi hé théng
mady tinh 103, nhu bang cach phan tich anh hodc thong tin khac dugc cip boi nguoi dung
va xac dinh cich ma thit bi in 102 ¢6 thé dugc 14p trinh, dya vao diém anh ké diém anh
hodc vi tri in khéc, cach dé tao ra duong vién. Thong tin dudng vién c6 thé co chidu day
dich dung cho vat ba chidu gidng nhu chi tiét chirc ning thu nhéit 126. Thong tin dudng
vién c6 thé co chidu day dich ding cho phan hogc ving cla vit ba chidu. Ving c6 thé 13
mot phén cua vét ba chidu ¢6 chidu day nhu nhau hodc tuong tw tir dAu dén cudi. Vi du, chi
tiét chtrc nang thu nhét 126 ¢6 bdn ving: ving thir nhét twong g v6i phan nho thap tht
nhét 123, ving thir hai twong @ng véi phan nhé cao thir nhét 125, ving thit ba twong Gng
v6i phan nhod thap thtt hai 127, va ving thir tu twong ung voi phan nhé cao thu hai 129.
Céac vung dugc ndm lién k& nhau sao cho cic ving nay dugc b tri dé cuing nhau tao ra bé

mit ¢6 dudng vién 130, 1a b& mat trén cia chi tiét chirc ndng thr nhét 126.

Thong tin duong vién c6 thé c6 chiéu day c6 cAu trac dinh trudc dung cho vét ba
chiéu va/hodc mdi 16p trong vét ba chidu. Theo mot sé phuong 4n, hé théng may tinh 103
6 thé tinh sb lugng céc 16p dua vao hinh dang ba chidu va chiéu day dinh trudc cho cac
16p. Hé théng méy tinh 103 ¢6 thé tinh chidu day ctia 16p riéng biét bat ky da vao céc kha

nang cua thiét bi in 102 va/hodc loai myuc dugc su dung.

&5 budc thit hai 143, thong tin mau dwgc nhap vao thiét bi in 102, nhu nhd thiét bi
in 102 nhén thong tin mau tr hé théng mady tinh 103. Thong tin mau c6 thé duoc tao ra cho
chi tiét chtrc nang thir nhét 126 n6i chung hogc trén co s 16p k& 16p. Thong tin mau c6 thé
duoc phat trién boi hé théng mdy tinh 103, nhu bing cach phan tich anh hogc thong tin
khéc dugc cip boi ngudi dung va xac dinh cach ma thit bi in 102 c6 thé dugc 14p trinh,
trén co s& diém anh k& diém anh hogc vi tri in khéc. Thong tin mau ¢ thé 12 thong tin mau
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cho mdi 16p mau trong vét ba chidu. Thong tin mau c6 thé lién quan dén hén hop cy thé
ciia cac mau nén, nhu khi ding giao thte CMYK. Thong tin mau cling co thé bao gém
thong tin cudng do mau, ma cb thé dugc l4p trinh nhu sy tdp trung cua cac hat mau trong
ma trdn muc co cAu trac. Vi cac kha ning cla cac hé théng in k¥ thuat s6, thong tin mau

nay c¢6 thé dugce tao ra trén co s& diem anh ké diém anh.

S& rd rang vdi nguoi ¢o hiéu biét trung binh vé linh vuc k¥ thuit nay rang thi tu
bude thir nhat 142 va bude thi hai 143 c6 thé hoan ddi dugc hodc ¢6 thé dugc thuc hién
ddng thoi.

Bude thir ba 144 bao gdm budce in 16p mau thir nhét 1én tAim nén hogc nén nhu mil
gidy 122. Budc thir ba 144 c6 thé c6 bude dura vat liu nén vao thiét bi in 102. Budc thir
ba 144 ciing ¢6 thd ¢6 bude stt dung thong tin mau tao ra cho 16p mau tht nhét dé in 16p

mau th@ nhit 18n nén, nhu mil gidy 122.

Bude thir tr 145 bao gdm bude in tap hop céc 16p chu trac trong subt 1én 16p mau
thtr nhat dé tao ra hinh dang ba chiéu vé6i bé mit c6 dudng vidn. Thiét bi in c6 thé 12 may
in k§ thuat sé dwoc tao lénh theo mau diém anh k& didm anh in cac 16p cAu trac nhd sk

dung thong tin dudng vién nhan dugc tir hé théng may tinh 103.

Bude tht nim 146 bao gdm budc in 16p mau thir hai 1én tip hop céc 16p chu tric
trong sudt. Budc thir nim 146 ciing 6 thé c6 bude sit dung thong tin mau tao ra cho 16p

mau tht hai d& in 16p mau tha hai 1én tép hop cac 16p cu trac trong sudt.

Phuong an thuc hién v& phuong phéap 140 dugce thé hién trén céc hinh v& tir Fig.5
dén Fig.8. Theo phuong an nay, két cAu c6 mit cit ngang dugc thé hién trén Fig.3 duoc
tao ra. Theo phuong an nay, mdi 16p in hodc mot phan ctia 16p c6 cuing mot chidu day.
Puong vién duoc tao ra bang cach chi in & cac vi tri dugc chon. M3i diém anh hodc vi tri
in chi dinh ¢co thé dugc chi dinh boi thong tin duong vién nhan dugc khi c6 muc hodc
khong c6 muc; & mdi diém anh hodc loai vi tri chi dinh khac, dAu in 104 c6 thé duge chi

dinh dé phan phdi myc/in hodc ding/khong in.

Fig.5 thé hién phuong 4n thyc hién v3 bude thit ba 144, trong d6 16p mau thir nhét
duoc in 1én nén. Mot s6 phwong 4n cua thiét bi in c6 thé c6 cac bd phén cung tng ma cho
phép dau in dugc di chuyén ngang qua nén dé tao didu kién thuan loi cho viée in cac déu
hiéu, nhu céc anh, b hoa, thiét ké, va chit 1én nén. Theo mot s6 phuong én, thiét bi in c6

thé di chuyén dau in doc theo nén. Theo cac phuong an khac, thiét bi in c6 thé di chuyén
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nén so véi ddu in.

Theo cac phuong an ma trong do6 thiét bi in di chuyén dau in, thiét bi in c6 thé di
chuyén dau in theo hudng song song véi mot s truc thich hop bét ky. Theo mot 36 phuong
4n, thiét bi in c6 thé di chuyén diu in doc theo bé mt in. Trén Fig.5, thiét bi in 102 c6 thé
di chuyén diu in 104 doc theo mii giay 122 dé tao didu kién thuan lgi cho viéc in 1én mii
gidy 122. Theo phwong 4n duge thé hién trén Fig.6, thiét bi in 102 c6 thé dich chuyén dau
in 104 doc theo thanh trugt 107 theo hudng gn nhu song song véi bé mit clia mil giay
122. Piu in 104 c6 thé dugc dich chuyén doc theo thanh trugt 107 nho sir dung phuong
phép bét ky da biét trong linh vyc k§ thudt nay, nhu nho dong co trg dong hodc co cdu din
dong khac. Theo cac phuong an khac, thiét bi in 102 c6 thé di chuyén dau in 104 so véi
nén theo céch khac. Theo mdt sb phuong an, thiét bi in 102 ¢6 thé di chuyén san phém so
v6i diu in o6 dinh. Vi dy, bé in 106 (dugc thé hién trén Fig.1) c6 thé di chuyén so véi dau
in 104, nhu theo hudéng bét ky trong s6 cac huéng duge thé hién trén Fig.1: huéng thing

dtmg 50, huéng nim ngang 54, va huéng vudng géc thi ba 52.

Theo phuong 4n dugc thé hién trén Fig.5, nén, mii gizy 122, dd dugc phan chia
thanh tam vi trf in didm anh: vi trf diém anh thi nhét 161, vi tri diém anh thir hai 162, vi tri
didm 4nh tht ba 163, vi tri diém anh thi tu 164, vi tri diém anh thir ndm 165, vi tri diém
anh thtt séu 166, vi tri didm anh tht bay 167, va vi tri diém anh tht tdm 168. Céc vi tri in
diém anh nay dugc bd tri dé tao thanh hang. DPau in 104 dugc di chuyén doc theo thanh
truot 107 tir vi tri diém anh thir nhét 161 dén vi tri diém anh thtr tam 168. Péu in 104 ¢
thé phan phbi myc mau dudi dang thé tich nhét dinh clia céc giot nh6 myc mau 150 theo
dudng vién va thong tin mau duge cAp bdi hé théng may tinh 103 ¢ budc thi nhét 142 va
budc thi hai 143 (khong thé hién trén hinh v&). Theo phwong 4n nay, d4u in 104 in dudng
muc mau lién tuc d& tao ra 16p tht nhét 132. M3 vi trf in diém anh, vi tri diém anh thir
nhat 161, vi tri diém anh thi hai 162, vi tri diém anh thir ba 163, vi trf diém anh th tw 164,
vi tri diém anh tht ndm 165, vi tri diém anh tht sau 166, vi trf didm anh tht bay 167, va vi
i didm anh thir t4m 168, duoc in bing myuc mau, va 16p tht thit 132 ¢6 chiéu day dong
ddu & mBi vi trf in diém anh. Theo mdt s& phuong &n, 16p thir nhét 132 ¢6 thé c6 duong
vién bé mit tvong ty nhu mii giay 122. Theo cac phuong an khéc, 16p thu nhét 132 c6 thé
¢6 dudng vién bé mit khac voi mil giay 122.

Déau in 104 c6 thé phan phbi va déng rén tht ca muc mau dé tao ra 16p thur nhét 132
trong mot lan chay, tic 1a, di chuyén dau in 104 doc theo thanh trugt 107, hodc dau in 104
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¢6 thé phan phdi va dong rin muc mau dé tao ra 16p thir nhét 132 theo nhiéu lan chay.

Fig.6 thé hién phuong 4n thyc hién vé budc thir tu 145, trong d6 cac 16p cAu tric
trong sudt dwoc in 1én 16p mau thir nhét. Theo phuong an duoc thé hién trén Fig.6, nén, mil
gidy 122, da dugc phan chia lai thanh tam vi trf in diém anh: vi tri diém anh tht chin 171,
vi tri diém anh tht muoi 172, vi tri diém anh thr mudi mot 173, vi tri diém anh tha mudi
hai 174, vi trf diém anh tht mudi ba 175, vi tri diém anh thir mudi bén 176, vi tri diém anh
thit mudi 13m 177, va vi tri didm anh tht mudi sau 178. Céc vi tri diém anh nay xép thing
hang véi céc vi tri in diém anh cua 16p thir nhit 132: vi tri diém anh thtr nhét 161 tuong
{mg v6i vi tri diém anh tht chin 171; vi tri diém anh thir hai 162 twong ing v6i vi tri diém
anh thi mudi 172; vi tri diém anh thir ba 163 tuwong Gng véi vi tri diém anh thtr mudi mot
173 vi tri diém anh thi tw 164 tuong tmg v6i vi tri diém anh thir mudi hai 174; vi tri diém
snh thir ndm 165 twong Gng v6i vi tri diém anh thi mudi ba 175; vi tri diém anh tht séu
166 twong {mg v6i vi tri diém anh thtr mudi bn 176; vi tri diém anh thir bay 167 twong
{mg v6i vi tri didm anh thit mudi lam 177; va vi trf diém anh tht tam 168 tuong tng v6i vi
tri diém anh tha mudi sdu 178 theo huéng thi nhét. Tuy nhién, vi tri diém anh tht chin
171, vi tri diém anh thér mudi 172, vi tri diém anh th mudi mot 173, vi tri diém anh thi
mudi hai 174, vi tri diém anh tht muodi ba 175, vi tri diém anh thit mudi bon 176, vi tri
didm anh thit muoi lam 177, va vi trf diém anh tht mudi séu 178 1an luot duge xép chong
1én trén vi tri didém anh tha nhit 161, vi tri diém anh tht hai 162, vi tri diém anh thir ba
163, vi tri diém anh tha tu 164, vi tri diém anh th ndm 165, vi tri diém anh tha sau 166,
vi tri didm anh thir bay 167, va vi tri diém anh thir tim 168. Do do, vi tri diém anh thtt chin
171, vi tri diém anh thér muoi 172, vi tri diém anh thr mudi mot 173, vi tr diém anh thr
mudi hai 174, vi tri diém anh thét muoi ba 175, vi tri diém anh thir mudi bdn 176, vi tri
diém anh thir mudi lim 177, va vi tri diém anh thér mudi sau 178 13 céc vi tri duy nhét va

do dé ¢6 thé twong tng véi thong tin in duong vién duy nhét dé in ky thuat sd.

Theo phuong 4n dugc thé hién trén Fig.6, dau in 104 dugc dich chuyén doc theo
thanh trugt 107 dé in dudng myc co chu trac trong sudt lién tuc nham tao ra 16p thi hai
134. MBi vi trf in diém anh, vi tri diém anh thtt chin 171, vi tri diém anh tht mudi 172, vi
trf didm anh thr mudi mot 173, vi tri diém anh thir mudi hai 174, vi trf diém anh tht mudi
ba 175, vi tri diém anh tht mudi bén 176, vi tri diém anh th mudi ldm 177, va vi tri diém
anh thr mudi sdu 178, dugc in br?mg muc cO cAu trac trong subt, va 16p thit hai 134 ¢6 chiéu

day dong déu ¢ mdi vi tri in diém anh. Theo phuong 4n ndy, dudng vién bé mat cua 16p
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thit hai 134 c6 thé twong tu nhu dudng vién ciia 16p tht nhét 132. Pau in 104 ¢4 thé phan
phdi va dong rén tAt cd muc ¢6 ciu tric dé tao ra 16p tht hai 134 trong mot 14n chay, tirc
13, di chuyén dau in 104 doc theo thanh trugt 107, hodc dAu in 104 c6 thé phan phdi va

déng ran myc c6 cu tric trong subt dé tao ra 16p tht hai 134 theo nhidu l4n chay.

Fig.7 thé hién phuong 4n thuc hién lién tuc vé budce thir tw 145, trong d6 cac 16p céu
truc trong sudt dugc in dé tao ra mAu nhim tao ra vat ba chidu vé&i bé mit c6 dudng vién.
Theo phuong 4n dugc thé hién trén Fig.7, nén, mil giay 122, dd dugc phan chia lai thanh
tAm vi trf in diém anh: vi tri diém anh thr mudi bay 181, vi tri diém anh thir mudi tam 182,
vi trf diém anh thtr mudi chin 183, vi tri diém anh tht hai muoi 184, vi tri diém anh thit hai
muoi mét 185, vi tri diém anh tht hai muoi hai 186, vi tri diém anh thtr hai muoi ba 187,
va vi tri diém anh thé hai muoi tu 188. Ciing nhu céc vi trf in diém anh cua 16p thu hai
134, céc vi tri diém anh nay dung cho 16p thir ba 136 xép théing hang v6i céc vi tri in diém
snh clia 16p thir nhét 132: vi tri diém anh thi nhét 161 tuong tmg v6i vi tri diém anh tht
mudi bay 181; vi tri diém anh thir hai 162 twong tmg v6i vi trf diém anh thr mudi tdm 182;
vi tri didm anh thi ba 163 twong tmg véi vi tri diém anh thir mudi chin 183; vi tri diém anh
thit tu 164 twong Gng voi vi tri diém anh tht hai muoi 184; vi tri diém anh thr nim 165
twong tmg véi vi tri diém anh thr hai muoi mdt 185; vi tri diém anh thtr sau 166 twong tng
V&1 vi trf diém anh thit hai muoi hai 186; vi tri diém anh thir bdy 167 twong ing v6i vi tri
didm anh tht hai muoi ba 187; va vi tri diém anh thtr tdm 168 twong g v6i vi tri diém
snh thit hai muoi tu 188 theo huéng thir nhét. Tuy nhién, vi trf diém anh thir mudi bay 181,
vi trf didm anh thir muoi tam 182, vi tri diém anh thtr mudi chin 183, vi tri diém anh thi
hai muoi 184, vi tri didm anh thir hai mwoi mot 185, vi tri diém anh thir hai muoi hai 186,
vi tri diém anh th@ hai muoi ba 187, va vi tri didm anh thir hai muoi tu 188 12 céc diém
anh, ma 13n luot duge xép chdng 1én trén vi tri diém anh tha nhét 161, vi tri diém 4nh tht
hai 162, vi tri diém anh tht ba 163, vi trf diém anh thir tu 164, vi tri didm anh tht nim 165,
vi tri didm anh thr sau 166, vi tri diém anh thir bay 167, va vi tri diém anh tht tam 168,
cling nhu 1én trén vi tri diém anh thi chin 171, vi trf didm anh tht mudi 172, vi tr diém
anh thtt mudi mét 173, vi tri diém anh thir muoi hai 174, vi tr diém anh th muoi ba 175,
vi tri diém anh thtr mudi bén 176, vi trf diém anh tht mudi lam 177, va vi tri diém anh tht
mudi sau 178. Do do, vi tri didm anh th(r muoi bay 181, vi tri diém anh thr muoi tam 182,
vi trf diém anh thir mudi chin 183, vi trf diém anh thir hai muoi 184, vi tri diém anh thi hai

muoi mbt 185, vi tri diém anh tht hai muoi hai 186, vi tri diém anh thir hai muoi ba 187,
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va vi tri diém anh thir hai muoi tu 188 14 cic vi tri duy nhét va do d6 c6 thé tuong g v6i
thong tin in duong vién duy nhét duoc tiép nhan tir hé théng mdy tinh 103 dé in k¥ thuat
s.

Theo phuong 4n nay, d4u in 104 in dudng myc lién tuc dé tao ra 16p thit ba 136; tuy
nhién, 16p thit ba 136 c¢6 cac doan xen k& ciia muc mau va muc trong subt. Mot s vi tri in
diém anh, nhu vi trf didm anh the mudi bay 181, vi trf diém anh thi mudi tém 182, vi trf
didm anh thit hai muoi mét 185, va vi tri diém anh thit hai muoi hai 186, dwoc in bang myc
mau. C4c vi trf khac, nhu vi tri didm anh tht mudi chin 183, vi tri diém anh thir hai muoi

184, vi tri didm anh tht hai muoi ba 187, va vi tri diém anh th(r hai muoi tw 188 duge in
b?mg muc ¢ cAu trac trong subt. Thiét bi in 102 ¢ thé duoc lap trinh dé in cac doan mau
va trong sudt xen k& ndy, ma tuong ng véi cac ving khéc nhau cta chi tiét chirc nang thi

nhét 126.

G didm tht nhat 204, diu in 104 c6 thé phan phdi thé tich cac giot nho myc mau
thtr nhét 153 dé 14p day vi tri diém anh thir mudi bay 181 va vi tri diém anh thir mudi tdm
182. & didm thr hai 304, du in 104 c6 thé phan phdi thé tich cac giot nhé muc ¢6 cdu trac
trong sudt thi nhit 154 dé 14p day vi tri diém anh thtr mudi chin 183 va vi tri diém anh thir
hai muoi 184. G diém thi ba 404, dAu in 104 c6 thé phan phdi thé tich céc giot nhd myc
mau thtt hai 155 d& 14p ddy vi trf diém anh th hai muoi mot 185 va vi tri diém anh thi hai
muoi hai 186. O didm cudi cing, dAu in 104 ¢6 thé phan phdi thé tich cic giot nhé myc ¢6
c4u trac trong sudt thit hai 156 dé 14p day vi tri didm anh tht hai muoi ba 187 va vi tri diém

anh thr hai muoi tu 188.

Theo phuong 4n nay, 16p thir ba 136 ¢6 chiéu day ddng ddu & mdi vi trf in diém anh.
Déiu in 104 c6 thé phan phéi va dong rén tht ca muc dé tao ra 16p thu ba 136 trong mot l4n
chay, tirc 13, di chuyén dAu in 104 doc theo thanh trugt 107 theo mot hudng, hodic dau in
104 ¢6 thé phan phdi va déng rin muc ¢6 ciu tric trong sudt dé tao ra 16p thit ba 136 theo

nhiéu 1an chay dau in 104.

Fig.8 thé hién phuong an thyc hién vé buéc thit ndm 146, trong d6 16p muc mau thir
hai dugc in 1én céac 16p ¢ chu tric va dudng vién. Theo phuong 4n duge thé hién trén
Fig.8, nén, mil giay 122, da dugc phéan chia lai thanh tdm vi tri in diém anh: vi tri diém anh
thtt hai muoi 1im 191, vi trf diém anh thir hai muoi sau 192, vi tri diém anh thi hai muoi

bay 193, vi tri diém anh thi hai muoi tm 194, vi tri diém anh tht hai muoi chin 195, vi
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tri diém anh thir ba muoi 196, vi tri diém anh tht ba muoi mét 197, va vi tri diém anh thu
ba muoi hai 198. Cling nhu céc vi tri in diém anh cta 16p thi hai 134 va 16p thi ba 136,
céc vi trf in diém 4nh dung cho 16p thi tu nay xép thing hang voi céc vi trf in diém anh
clia 16p thir nhét 132, 16p thit hai 134, va 16p thi ba 136. Tuy nhién, vi tri diém anh th{ hai
muoi lam 191, vi tri diém anh thi hai muoi sau 192, vi trf diém anh thir hai muoi bay 193,
vi tri diém 4nh thir hai muoi tam 194, vi tri diém anh tht hai muoi chin 195, vi tri diém
anh thi ba muoi 196, vi tri diém anh thit ba muoi mdt 197, va vi tri diém anh thtt ba muoi
hai 198 13n luot dugc xép chdng 1én trén vi tri diém anh thir nhét 161, vi trf diém anh thi
hai 162, vi tri diém anh thir ba 163, vi tri diém anh thir tw 164, vi tri diém anh tht nam 165,
vi tri diém anh tht sdu 166, vi tri diém anh thir bay 167, va vi tri diém anh tht tam 168,
cling nhu 1én trén vi tri diém anh thir chin 171, vi tri didm anh the mudi 172, vi tri diém
anh tht mudi mét 173, vi tri diém anh thtr mudi hai 174, vi trf diém anh tht mudi ba 175,
vi trf diém anh thér mudi bdn 176, vi tri diém anh thir mudi lam 177, va vi tr diém anh thtr
mudi sau 178, va 1én trén vi tri diém anh tha mudi bay 181, vi tri diém anh th muoi tdm
182, vi tri diém anh thir mudi chin 183, vi trf diém anh thir hai mwoi 184, vi tri diém anh
thtr hai muoi mét 185, vi tri diém anh thtr hai muoi hai 186, vi tri diém anh thtr hai muoi
ba 187, va vi tri diém anh thir hai muoi tw 188. Do d9, vi tri diém anh thtr hai muoi 13m
191, vi tri diém anh thtr hai muoi sau 192, vi tri diém anh thir hai muoi bay 193, vi tri diém
anh thtt hai mwoi tam 194, vi tri diém anh tht hai mwoi chin 195, vi tri diém anh thir ba
muoi 196, vi tri didm anh thir ba muoi mbt 197, va vi tri diém anh thir ba muoi hai 198 1a
cac vi tri duy nhat va do d6 co thé twong tng véi thong tin in mau va duong vién duy nhét

duogce tiép nhan tir hé thdng may tinh 103.

Theo phuong 4n nay, dau in 104 in dudng myuc khong lién tuc dé tao ra 16p thit tu
138. Mot sb vi trf in diém anh, nhu vi tri diém anh thit hai muoi lam 191, vi tri diém anh
thi hai muoi sau 192, vi trf diém anh thtt hai muoi chin 195, va vi trf diém anh thr ba muoi
196 khong duogc in. O céc vi tri nay, dAu in 104 dugc ding va khong phén phéi muc. Cac
vi trf khac, nhu vi tri diém anh thir hai muoi bay 193, vi tri didm &nh thir hai muoi tm 194,
vi tri didm anh thir ba muoi mét 197, va vi tri didm anh thir ba muoi hai 198 dugc in béng
muc mau. Thiét bi in 102 ¢6 thé dugc 1ap trinh dé in cic doan xen k& nay. $ diém thi nhét
204, diu in 104 c6 thé dugc dit trong diéu kién dung thi nhét 160 va duoc 1énh dé khong
phén phéi muc dé tréng vi tri diém anh thi hai muoi lam 191 va vi tri diém anh tht hai

muoi siu 192. G didm thir hai 304, dAu in 104 ¢6 thé phan phdi thé tich cac giot nhé muc
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mau thir ba 157 @& 14p dy vi tri diém anh thtr hai muoi bay 193 va vi tri diém anh thir hai
muci tam 194. G didm thir ba 404, dAu in 104 c6 thé duge dit & diéu kién dimg thir hai 169
va dugc 1énh dé khong phan phéi muyc d& tréng vi tri diém anh tht hai muoi chin 195 va
vi tri diém 4nh th@r ba muoi 196. G didm cudi cung, dau in 104 co thé phan phdi thé tich
céc giot nhé mue mau thir tw 158 dé 1ép ddy vi tri diem anh thir ba muoi mdt 197 va vi tri

diém anh tht ba muoi hai 198.

Theo phuong 4n ndy, céc vi tri diém anh in cta 16p thr tu 138 ¢6 chidu day dong
ddu & mbi vi tri in diém anh. Céc vi tri diém anh tréng tao ra bé mit trén, dugc tao ra boi
c4c phan in muc mau cta 16p thir ba 136 va cac phan in myc mau cta 16p thir tw 138.
DPudng vién clia bé mit trén 13 dudng vidn dich. Du in 104 c6 thé phan phdi va déng rin
tAt ca muc dé tao ra 16p thir tu 138 trong mot 14n chay, tuc 13, di chuyén dau in 104 doc
theo thanh truot 107 theo mdt hudng, hodc diu in 104 c6 thé phan phéi va dong rén muc
dé tao ra 16p thir tu 138 theo nhiéu 1dn chay dau in 104.

Theo phuong 4n dugc thé hién trén Fig.3 va dugc in nho st dung phuong phép dugc
thé hién trén céc hinh v& tr Fig.5 dén Fig.8, tat ca cac 16p va didm anh c6 cing mdt chidu
day. Bé mit c6 dudong vién 130 duoc tao ra bing cach thay d8i chidu cao cua cac cot lién
k& ctia cac diém anh trong cac vung lidn k&. Nhu dugc md ta trén day, su thay ddi chiéu
cao ndy xay ra khi mot s6 vi tri diém anh in tiém nang khong duoc in khién cho cac diém
anh nay van trbng khong hodc khong c6 muc dé tao ra céc cot thép trong khi trong mot sb
cot lién k& hoiic cot phan cach khdi céac cot thép c6 tAt ca cac vi tri in diém anh tiém ning
dugc in bang muc dé tao ra céc cot cao. Theo phuong an dugce thé hién trén Fig.3, do do,
mét s cot ¢6 ba didm anh in va céc cot khéc c6 bén diém anh in, véi mdi diém anh c6 kich
thudc gén nhu nhau. MAu ctia céac cot thép va cao taora bé mit c6 dudng vién 130. Bé mit
¢6 dudng vién 130 c6 dudng vién khac véi bé mit cia mil gidy 122, nén chi tiét chtrc niing
thit nhét 126 13 vat ba chidu duoc nang 1én, ma c6 thé phan biét dugc véi phén con lai cua
mi gidy 122.

Tuy nhién, theo cac phuong an khac, c6 thé dat dugc duong vién nhu nhau nho st
dung phuong phép in khic chat it. Mat cét ngang dat dugc nho st dung phuong phép in
khéc duoc thé hién trén Fig.9. Nhu dugc thé hién trén Fig.9, b& mit c¢6 dudng vién 130
ciing dugc tao ra boi mAu cia céc cot thdp nhu cot thap 230 va céc ¢t cao nhu cdt cao 240.
Tuy nhién, mdi cot duge thé hién trén Fig.9 bao gbm bén didm anh in. Mot sb diém anh in
c6 chidu day ddy du trong khi céc diém anh in khac chi c6 mt nira chidu cao hodc ¢6 50%
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chidu cao ctia diém anh c6 chidu day dly di. Vi dy, cot thip 230 bao gdm hai diém anh ¢6
50% chidu cao va hai diém anh c6 chidu day ddy di. Cot cao 240 cé bén diém anh in c6
chidu day ddy du. Hiéu qua toan phén 13 trong ty nhu phwong an duge thé hién trén Fig.3:
cac cht cao co chiéu cao 16n hon 25% so véi cac cot thap. Cac kha ning in ky thuét s6 cho
phép hé théng diéu khién chinh x4c viéc phén phdi céc thé tich muc riéng biét trong diém
anh. Cac thé tich muc nay twong ung véi chiéu day cua diém anh in. Viéc in cla dau in
104 khong bi gidn doan khi in theo phuong &n dugc thé hién trén Fig.9, co thé dan dén thoi
gian in giam.

Phwong phép in dé dat dugc mit c4t ngang dugc thé hién trén Fig.9, duoc thé hién
trén cac hinh v& tir Fig.10 dén Fig.13. Céc hinh v& nay ciing theo phuong phap chung dugc
thé hién trén Fig.4.

Theo phuong an dugc thé hién trén Fig.10, nén, mii giay 122, d4 dugc phén chia
thanh tam i trf in diém anh: vi tri diém anh tht nhét 261, vi tri diem anh thir hai 262, vi tri
didm anh thit ba 263, vi tri diém anh thir tu 264, vi tri diém anh thir ndm 265, vi tri diém
anh thwr sau 266, vi tri diém anh thtr bay 267, va vi tri diém anh tht tam 268. Céac vi tri in
didm anh nay dugc bb tri lién k& v6i nhau dé tao thanh hang. Piu in 104 dugc di chuyén
doc theo thanh trugt 107 tir vi tri diém anh thir nhét 261 dén vi tri diém anh tht tém 268.
Pau in 104 c6 thé phan phéi myc mau dudi dang thé tich muc mau thi nhét nhét dinh 250
theo dudng vidn va thong tin mau duge cdp bdi hé théng méy tinh 103 & bude thir nhét 142
va budc thir hai 143 (khong thé hién trén hinh v&). Theo phuong én nay, dau in 104 in
dudong myc mau lién tuc dé tao ra 16p mau thi nhét 232. Theo phuong 4n nay, myc mau
cling ¢ thé 12 muc c6 ciu triic sao cho 16p mau thir nhét 232 cling 13 16p cAu tric. Mdi vi
trf in diém anh, vi tri diém anh th& nhét 261, vi tri diém anh th hai 262, vi trf diém anh
thit ba 263, vi tri diém anh thir tw 264, vi tri diém anh thir nam 265, vi tri diém anh thir séu
266, vi tri diém anh thir bay 267, va vi tri diém anh th tam 268, dwogc in v6i cing mt thé
tich muc mau. Lép mau thir nhét 232 ¢6 chiéu day ddng déu & mbi vi tri in diém anh. Pau
in 104 c6 thé phan phdi va déng rén tit ca myuc mau dé tao ra 16p mau thur nhét 232 trong
mot 14n chay, tire 13, di chuyén dau in 104 doc theo thanh trugt 107, hodc diu in 104 c6 thé

phéan phdi va déng rin muc mau dé tao ra 16p mau thir nhét 232 theo nhiéu 1an chay.

Fig.11 thé hién phuong an thuc hién vé& budc thir tu 145, trong d6 céac 16p cu tric
trong subt dwgc in 1én 16p mau thi nhét. Theo phuong an dugc thé hién trén Fig.11, nén,
mil gidy 122, da duoc phan chia lai thanh tAm vi tri in diém anh: vi tri diém anh thit chin
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271, vi tri diém anh thtr mudi 272, vi tri diém anh thi mudi mot 273, vi tr diém anh thu
mudi hai 274, vi tri diém anh thit muodi ba 275, vi tri diém anh tht mudi bon 276, vi tri
diém anh thit mudi [im 277, va vi tri didm anh tht mudi ssu 278. Céc vi tri diém anh ny
xép thing hang v6i cdc vi tri in diém anh cia 16p mau thir nhét 232: vi tri diém anh tha
nhét 261 twong tng véi vi tri diém anh thir chin 271; vi tri diém anh thir hai 262 twong tng
v6i vi tri diém anh ther mudi 272; vi tri diém anh thir ba 263 twong img v6i vi tri diém anh
thir mudi mot 273; vi tri diém anh thi tu 264 tuong Gng véi vi tri diém anh thir mudi hai
274: vi tri didm anh tht ndm 265 tuong tng véi vi tri diém anh thtr mudi ba 275; vi tri
didm anh thir sdu 266 twong Gmg véi vi tri diém anh thtr mudi bén 276; vi tri diém anh tht
bay 267 twong ung vdi vi tri diém anh thir mudi 1im 277; va vi tri diém anh th tdm 268
tuong (g voi vi tri diém anh tht muoi sdu 278 theo hudng thir nhét. Tuy nhién, vi tri diém
anh thtt chin 271, vi tri diém anh thir mudi 272, vi tri diém anh thtt mudi mot 273, vi tr
diém anh thir mudi hai 274, vi tri diém anh thé mudi ba 275, vi tri diém anh thir mudi bbn
276, vi tri diém anh thér mudi lam 277, va vi tri diém anh thir mudi siu 278 1an lugt duge
xép chéng 1én trén vi tri didm anh th nhét 261, vi tri didm anh th\ hai 262, vi tri diém anh
thir ba 263, vi tri diém anh thi tw 264, vi tri diém anh thi ndm 265, vi tri diém anh thr sdu
266, vi tri didm anh thit bay 267, va vi tri diém anh thtr tdm 268. Do d6, vi tri diém anh thi
chin 271, vi trf diém anh thér muodi 272, vi tri diém anh thr mudi mot 273, vi tri diém anh
thir mudi hai 274, vi trf diém anh thtr mudi ba 275, vi tri diém anh thir mudi bbn 276, vi
trf diém anh tht mudi 1im 277, va vi tri diém anh ther mudi sau 278 1a cac vi tri duy nhét

va do d6 c6 thé twong g v&i thong tin in dudng vién duy nhét.

Theo phuong 4n dugce thé hién trén Fig.11, dau in 104 dugce dich chuyén doc theo
thanh trugt 107 dé in dudng muc c6 chu trtc trong sudt lién tuc nhdm tao ra 16p trong sudt
thit nhat 234. M3i vi tri in diém anh, vi tri diém anh tht chin 271, vi tri didm anh thir mudi
272, vi trf diém anh thir mudi mot 273, vi tri diém anh thir mudi hai 274, vi tri diém anh
tht mudi ba 275, vi trf diém anh tht mudi bén 276, vi trf diém anh thir mudi 1im 277, va
Vi tri diém anh tht muoi sdu 278, dugc in b%mg muc co ciu tric trong sudt. Tuy nhién, 16p
trong sudt thir nhét 234 c¢6 cac chiéu day diém anh khac nhau & cé4c vi tri dugc chon. Vi du,
vi tri didm anh thtt chin 271, vi tri diém anh thir mudi 272, vi tr didm anh thir mudi ba
275, va vi trf diém anh thér mudi bén 276 6 50% ciia chiéu day cia vi tri diém anh thir
mudi mét 273, vi tri diém anh thtt muoi hai 274, vi tri diém anh th mudi 1dm 277, va vi

tri didm anh th muoi sau 278, 13 cac diém anh c6 chiéu day day du.
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Theo mdt s& phwong 4n, viéc thay dbi chidu day diém anh c6 th8 dat dugc bang cach
1ap trinh dAu in 104 dé phan phdi cac thé tich muc khac nhau & céc vi tri diém anh khac
nhau trong khi dAu in 104 di chuyén trén thanh trugt 107 & toc 49 khong dbi. Vi dy, dé dat
dugc viée gidm 50% chiéu day ctia cac diém anh dugc chon so véi cac diém anh khéc, viéc
giam 50% thé tich muc c¢6 thé duge phan phdi & cac vi tri in duge chon. Theo phuong an
dwoc thé hién trén Fig.11, & diém in tht nhét 504, dau in 104 phan phdi thé tich myc trong
subt thir nhit 255 1én vi tri diém anh tht chin 271 va vi tri diém anh tht mudi 272. Thé
tich muc trong sudt thi nhét 255 1a du d& tao ra diém anh thip & vi tri diém anh thir chin
271 c6 chidu cao thap 270. & diém in thir hai 604, ddu in 104 phan phoi thé tich muc trong
subt thr hai 256 18n vi trf diém anh thér mudi mot 273 va vi tri diém anh tht mudi hai 274.
Thé tich muc trong sudt thir hai 256 13 du dé tao ra diém anh c6 chiéu day déy da & vi tri
didm anh thér mudi mot 273 ¢6 chidu day ddy du 280. Thé tich myc trong sudt thir nhat 255
bang mot nira thé tich muc trong sudt thi hai 256, va chidu cao thip 270 bang mot nira
chidu day dy dua 280. Theo cac phuong an khéc, cac thé tich muc khac nhau c6 thé tao ra

cac chiéu day khac nhau.

& diém in thit ba 704, ddu in 104 phan phéi thé tich muc trong sudt thir ba 257 1én
vi trf didm anh tht muoi ba 275 va vi trf diém anh thir mudi bbn 276. Thé tich myc trong
subt thir ba 257 13 dit d& tao ra diém anh thip & vi tri diém anh thir chin 271 c6 chiéu cao
thép 270. & diém in tht hai 604, dau in 104 phén phéi thé tich myc trong sudt thir hai 256
1én trén vi tri diém anh thér mudi mot 273 va vi trf diém anh thir mudi hai 274. Thé tich
muc trong sudt thir hai 256 1a di 8 tao ra diém anh c6 chidu day déay du & vi tri diém anh

thir mudi mot 273 ¢6 chidu day day du 280.

Theo cac phuong an khéc, khong dugc thé hién trén hinh v&, viée thay d6i chidu cao
cta cac diém anh duge chon ¢6 thé dugc tao ra bang cach thay dbi toe @0 cta dau in 104
trén thanh truot 107 trong khi ddu in 104 phan phdi muc & téc d6 dong chay khong dbi. O
cac vi tri dugce chon, d3u in 104 ¢o thé di chuyén nhanh hon trén thanh trugt 107 dé phén
phéi it muc hon 1én céc vi tri dugc chon nay cho cac diém anh méng hon. O cac vi tri nhét
dinh khéc, diu in 104 c6 thé di chuyén chdm hon nhidu khién cho nhiéu myc hon dugc

phan phdi & cac vi tri nay cho cac diém anh day hon.

Piu in 104 c6 thé phan phdi va déng rén tht ca muyc ¢6 cdu tric dé tao ra 16p trong
sudt thu nhit 234 trong mot lan chay, tic 13, di chuyén dau in 104 doc theo thanh truot
107, hodc diu in 104 ¢6 thé phan phéi va déng rin muc c6 ciu tric trong sudt dé tao ra 16p
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thir hai 134 theo nhiéu l1an chay.

Fig.12 thé hién phuong 4n thuc hién lién tuc vé budc th tw 145, trong d6 cac 16p
cAu truc trong sudt dugc in dé tao ra mau nham tao ra vit ba chidu v6i bé mit c6 duong
vién. Theo phuong 4n dugc thé hién trén Fig.12, nén, mii gidy 122, da dugc phan chia lai
thanh tam vi trf in didm anh: vi tri didm anh the muoi bay 281, vi tri diém anh thtr mudi
tam 282, vi tri diém anh tht muoi chin 283, vi tri diém 4nh th hai muoi 284, vi tri diém
anh thir hai muoi mdt 285, vi tri didm anh tht hai muoi hai 286, vi tri diém anh thir hai
muoi ba 287, va vi tri didm anh thir hai muoi tu 288. Ciing nhu céc vi tri in diém anh cua
16p trong sudt thir nhit 234, céc vi tri diém anh nay cho 16p trong subt thir hai 236 vi tri in
diém anh xép thing hang v6i céc vi tri in didm anh cta 16p mau thir nhat 232: vi trf diém
anh tha nhit 261 twong tmg v6i vi tri diém anh thr mudi bay 281; vi tri diém anh thi hai
262 twong {ng v6i vi tri didm anh thtr mudi tém 282; vi tri diém anh thir ba 263 twong img
v6i vi tri diém anh tht muoi chin 283; vi tri diém anh thi tw 264 twong ung v6i vi tri diém
anh thir hai muoi 284; vi tri diém anh thi ndm 265 twong tmg v6i vi tri diém anh thir hai
muoi mbt 285; vi tri diém anh thir sdu 266 twong Gng voi vi tri diém anh tht hai muoi hai
286; vi tri didm anh thtr bay 267 twong Ung v6i vi tri diém anh thir hai muoi ba 287; va vi
tri diém anh thtr tim 268 twong Gng v6i vi tri diém anh thir hai muoi tu 288 theo hudng
thr nhit. Tuy nhién, vi tri diém anh tht mudi bay 281, vi trf diém anh thtt mudi tdm 282,
vi trf diém anh tht mudi chin 283, vi tri diém anh thir hai mwoi 284, vi tri diém anh tha hai
muoi mét 285, vi tri diém anh thi hai muoi hai 286, vi tri diém anh thtr hai muoi ba 287,
va vi tri diém anh th& hai muoi tu 288 14 céc diém anh, ma dugc xép chdng 1én trén cac
diém anh cia 16p mau thtr nhat 232 va 16p trong sudt thir nht 234. Do @6, vi tri diém anh
thtr muoi bay 281, vi tri diém anh thtr mudi tdm 282, vi tri diém anh thit muoi chin 283, vi
tr{ didm anh tht hai muoi 284, vi tri diém anh tht hai muwoi mét 285, vi tri diém anh thir
hai muoi hai 286, vi tri diém anh th@ hai muoi ba 287, va vi tri diém anh th hai muoi tu
288 1a cac vi tri duy nhét va do d6 c6 thé twong tmg véi thong tin in duong vién duy nhét

dugc tiép nhén tir hé thdng méy tinh 103.

Theo phuong 4n nay, dAu in 104 in lién tuc muyc dé tao ra 16p trong subt thtr hai 236.
Theo phuong 4n nay, mAu cac diém anh in cua 16p trong sudt tht hai 236 1a twong ty nhu
mAu cac diém anh in cta 16p trong sudt thir nhit 234.

Theo phuong an dugc thé hién trén Fig.12, d4u in 104 duoc dich chuyén doc theo

thanh truot 107 dé in duong muc c6 cAu tric trong subt dé tao ra 16p trong sudt tht hai
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236. MBi vi trf in diém anh, vi tri diém anh the mudi bay 281, vi tri diem anh thtr muoi
tam 282, vi tri diém anh tht muoi chin 283, vi tri diém anh thir hai muoi 284, vi tri diém
anh thir hai muoi mdt 285, vi tri diém anh thtt hai muoi hai 286, vi trf diém anh thir hai
muoi ba 287, va vi tri diém anh th hai muoi tu 288, dugc in b@fmg muc co cAu tric trong
subt. Tuy nhién, 16p trong subt thir nhit 234 ¢6 céc chidu day diém anh khac nhau & cac vi
tri duge chon theo cac thong sb k¥ thuat cta thong tin duong vién duge tiép nhan tir hé
théng may tinh 103. Vi dy, céc diém anh in & vi tri diém anh thir mudi bay 281, vi trf diém
anh thir mudi tam 282, vi trf diém anh thtr hai muoi mdt 285, va vi tri diém anh thi hai

muoi hai 286 c6 khoang 50% chiéu day cta céac didm anh c6 chidu day diy du.

Fig.13 thé hién phuong 4n thyc hién vé buéc thi nim 146, trong d6 16p myc mau
thr hai duoc in 1én céc 16p ¢o chu tric va dudng vién. Theo phuong én duge thé hién trén
Fig.13, nén, mii gidy 122, da dugc phén chia lai thanh tdm vi tri in diém anh: vi tri diém
anh thé hai muoi lam 291, vi tri diém anh thit hai muoi séu 292, vi tri diém anh tht hai
muoi bay 293, vi tri diém anh thi hai muoi tdm 294, vi tri didm anh th hai muoi chin 295,
vi tri didm 4nh thir ba muoi 296, vi tri diém anh tht ba mwoi mdt 297, va vi trf diém anh
tht ba muoi hai 298. Cac vi tri in diém anh dung cho 16p thir tu nay cling tao thanh hang.
Cling nhu cac vi tri in didm anh cua 16p thir hai 134 va 16p thr ba 136, cac vi trf in diém
anh dung cho 16p thir tu nay xép thing hang véi va dugc xép chdng 1én trén céc vi tri in
didm anh ciia 16p thir nhat 132, 16p thir hai 134, va 16p thtr ba 136. Do d6, vi tri diém anh
thit hai muoi 1am 291, vi tri diém anh tht hai muoi séu 292, Vi tri diém anh tht hai muoi
biy 293, vi tri diém anh tht hai muoi tim 294, vi tri diém anh tht hai muoi chin 295, vi
i didm anh thit ba muoi 296, vi tri diém anh thir ba muoi mét 297, va vi tri diém anh thir
ba muoi hai 298 14 céc vi tri duy nhét va do d6 c6 thé twong mg vé6i théng tin in mau va

dudng vién duy nhit duoc tiép nhan tir hé théng may tinh 103.

Theo phuong 4n nay, d4u in 104 in dudong myc dé tao ra 16p mau thir hai 238. Trong
khi mdi vi tri in tiép nhin muc, mot s6 vi tri in diém anh, nhu vi tri diém anh thtr hai muoi
lam 191, vi tri diém anh tht hai muoi sdu 192, vi tri didm anh th{ hai muoi chin 195, va vi
i diém anh thi ba muoi 196 dugc in 1én trén céc cot v6i cic diém anh c6 chicu day giam.
Céc vi tri khéc, nhu vi tri diém anh thir hai muoi bay 293, vi tri diém anh tht hai muoi tm
294, vi tri diém anh thtt ba muoi mét 297, va vi trf diém nh thtr ba muoi hai 298 chi duge
in 1én trén cac cdt voi cac diém anh c6 chidu day diy du. Do d6, trong mot sb ving, 16p

mau thi hai 238 duoc in 1én trén cot thip trong khi trong cic viing khéc, 16p mau thir hai
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238 duoc in 1én trén cdt cao. Do d6, dau in 104 c6 thé in thé tich myc lién tuc. O diém
truGe thir nhat 204, ddu in 104 ¢6 thé phan phdi thé tich mwe mau thi nhit 251. O diém
trude thit hai 304, dAu in 104 c6 thé phan phdi thé tich myc man thi hai 252. O diém truéc
thir ba 404, dAu in 104 c6 thé phan phdi thé tich myc mau thir ba 253. & diém in hién tai,
dAu in 104 c6 thé phan phéi thé tich myc mau tht tw 254. Tét ca thé tich muc mau thir nhit
251, thé tich myuc mau thir hai 252, thé tich mye méau thir ba 253, va thé tich muc mau thir
tu 254 14 nhu nhau khién cho 16p mau thir hai 238 co chidu day dong du trong tat ca cac
diém anh ngay ca khi céc diém anh cta 16p mau thir hai 238 dugc in & cdc khoang cich
khéc nhau bén trén mil gidy 122. Theo phwong én nay, dudng vién bé mit dich dung cho
vat ba chidu khi dugc cép boi hé thng méy tinh 103 1 twong ty nhu 16p mau trén.

Theo mdt sé phuong an, tit ca cac 16p mau co thd ¢6 mau hoic miu mau tuong tu
dua vao thong tin mau gidng nhau. Theo cac phuong 4n khac, cac 16p mau riéng biét, mdi
16p co thé ¢4 cac mau hodc maiu mau khéc nhau nho sir dung thong tin mau khac nhau, duy
nhét, hodc thong tin mau xac dinh 16p. Theo mot s6 phuong én, céc phén cua cac 16p mau
riéng biét co thé c6 mau hodc mau mau twong tu nhu cac phan cia cac 16p mau khéc, trong

khi c4c phan hodc ving khéc cua cac 16p mau c6 thé c6 cic mau hodc mau mau khéc nhau.

Fig.14 thé hién phuong an khac vé mit cit ngang clia vt c6 mau ba chidu, ma da
duoc in 1én nén nhu mii gidy 122. Phuong 4n duge thé hién trén Fig.14 1a tuong tw nhu héu
hét cac khia canh theo phuong an duoc thé hién trén Fig.3, trong d6 cac vung khac nhau
cta chi tlet c6 céc chidu cao khac nhau dé tao ra chi tiét ba chidu v6i bé mit c6 dudong vién.
Viung thu nhét 323 1a cdt thip duge tao ra tir bdn diém anh in. Vung thir hai 325 nim lién
k& vé6i vung thir nhét 323 va 1a cot cao dugce tao ra tir nam diém anh in. Vung thtr ba 327
nam lién k& vai ving thit hai 325 va la cdt thap dugc tao ra tir bdn diém anh in. Ving thir

tur 329 nim lidn k& v4i ving tht ba 327 va 1a cot cao dugc tao ra tir nam diém anh in.

Nhu theo phuong an dugc thé hién trén Fig.3, céac diém anh duoc bd tri trong cac
16p. Lép mau in thtr nhét 332 dugc in 1én nén nhu mil gidy 122. Lép mau in thir nhét 332
14 16p myc mau lién tyc co chiéu day ddng déu. L6p trong sudt in thir nhét 334 duge in 1én
16p mau in thi nhét 332. Lép trong sudt in thir nhét 334 1a 16p muyc trong sudt lién tuc co
chiu day dong déu. Lép xen k& thu nhét 336 dugc in 1én 16p trong sudt in thir nhat 334.
Lép xen k& thu nhét 336 12 16p muc lién tuc, véi myc mau dugc in trong vung thir nhét 323
va vung th ba 327 va myc trong sudt duge in trong ving thir hai 325 va ving tha tu 329.

L6p xen ké thir hai 338 dugce in 1én 16p xen k& thur nhét 336. L6p xen k& thir hai 338 12 16p
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muec lién tuc, v6i myc trong subt dugc in trong vang thir nhét 323 va ving thit ba 327 va
muyc mau duoc in trong ving thir hai 325 va vang thir tw 329. MAu myc mau va myc trong
subt xen k& cta 16p xen k& thi nhat 336 dbi dién voi mau muc mau va myc trong subt xen
k& cua 16p xen k& thir hai 338. Lop cudi cung 339 1a 16p muc trong sudt khong lién tuc. Vi
vung thu nhét 323 va ving th ba 327 da ¢6 16p mau dugc phi bdi 1op trong sudt, nén 16p

cubi ciing 339 chi dugc in trong ving thir hai 325 va ving thir tu 329.

Theo cich nay, vat cé mau ba chiéu dugc tao ra theo cach twong tu nhu vét ¢ mau
ba chidu, dugc thé hién trén Fig.3, dugc tao ra. Tuy nhién, 16p trén cling cua vat c6 mau ba
chidu duoc thé hién trén Fig.3 12 16p mau trong khi 16p trén cling cla vt ¢6 mau ba chiéu
dugc thé hién trén Fig.14 13 16p trong sudt, ma phu 16p mau. Theo phwong 4n nay, duong
vidn bé mit dich dung cho vat ba chidu khi duge cdp béi h¢ théng mdy tinh 103 1a twong
tu nhu 16p trong sudt trén cung. Lép mau th hai theo phuong én duge thé hién trén Fig.14
c6 thé duge bao vé boi 16p trong sudt, hodc 16p trong sudt c6 thé bd sung dd bong vao mat

nhin mo cua vét ba chiéu.

Cac phuong an duge mo ta trén day thé hién va phan tich céc chi tiét chirc ning nhu
V4t ¢6 mau ba chidu dugc in 1én san phim. Fig.15 thé hién phuong én khic ma trong do
mot vat ¢ mau ba chidu ¢6 chire nang thdm m§ chinh va vét khac c6 chic nang chinh.
Fig.15 thé hién gidy dép thir hai 420, ma dugc thé hién nhu giay thé thao, nhung c6 thé 13
kidu gidy dép bét ky da biét trong linh vyc k§ thuft nay. Gidy dép thi hai 420 bao gdm mii
giay 422 gén vao dé giay 424. Mii giay 422 bao gbm vit ba chidu c6 mau thim my, chi tiét
dd hoa 426. Thuat ngit “dd hoa” nhu dugc st dung trong toan bd phan mo ta chi tiét nay
va trong céac diém yéu cau bao ho kém theo dung d8 chi cac chi tiét thiét ké tryc quan bét
ky bao gﬁ‘)m, nhung khong bi gidi han é: anh, 1626, chit, tranh minh hoa, duong, hinh dang,
céac loai anh khéc ciing nhu cac két hop bét ky cta cac chi tiét nay. Hon nita, thudt ngit o
hoa khong nham du dinh 1am gidi han va c6 thé két hop mot s6 du hiéu truc quan lién tuc
hodc khong lién tuc. Vi dy, theo mdt phuong an, dd hoa c6 thé c6 16gd, ma dugc gén vao
viing nhé cta gidy dép. Theo phuong an khac, dd hoa c6 thé c6 ving mau 16n, ma dugc

gén 1én trén mot hodc nhicu ving cua san pham quén 4o.

Theo phuong 4n nay, mii gidy 422 con bao gbm chi tiét chirc ning ba chiéu, chi tiét
gia cudng 16 x6 day 428. Ca hai loai vat c6 mau ba chidu ¢6 thé duge in nho st dung
phuong phap bét ky trong sb cac phuong phép duge mo ta trén day. Hon nita, ca hai loai
vat ¢6 mau ba chidu ¢6 thé dugc in vao céac thoi diém khac nhau hodc dé)ng thoi. Céac
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phuong phép in dugc mo ta trén déy co thé dugc 1am thich ing cho su két hop bat ky cia
céc vat c6 mau ba chiéu c6 chic ning va thdm m§ véi bé mit c6 cac dudng vién.

Fig.16 va Fig.17 thé hién vi du vé loai hiéu tmg ba chiéu, ma c6 thé duogc tao ra khi
in c4c vat ba chidu 1én cc san pham. Fig.16 thé hién giay dép 520 c6 vat c6 mau ba chiéu
526 v6i bé mit c6 dudng vién duge dinh vi trong ving trzde ban chén cia mil giay 522
ciia san phdm 520. Mil gidy 522 c6 thé duge két hop véi dé giay 524. Ml gidy 522 va aé
gidy 524 ¢6 thé duogc tao ra tir vat lidu bat ky da biét trong linh vy k¥ thudt nay dé sir dung

lam mi giay va/hodc dé giay. Theo phuong 4n nay, vat c6 mau ba chiéu 526 1a mit.

Dé tao ra mit nhin théy va cam nhén ba chiéu, vat c6 mau ba chiéu 526 c6 thé dugc
in 1én mii gidy 522 theo phuwong phap bét ky duge md ta trén déy, trong d6 mil gidy 522 1a
nén, ma vat dugc in 1én d6. Fig.17 1a hinh v& cac chi tiét r&i ctia vat c6 mau ba chidu 526
sa0 cho ¢6 cach bd tri va su tac dong 13n nhau ctia cac 16p khic nhau cia vét ¢6 mau ba

chiéu 526.

Lép mau thir nhat 532 dugc in 1én mil gidy 522. Lép mau thir nhit 532 13 anh mau
ctia mit. Theo phuong an nay, 16p mau thi nhét 532 13 16p phiang c6 chiéu day ddng déu.
Lép mau thir nhét 532 c6 thé c6 dudng vién twong ty nhu mil giay 522.

Tép hop céc 16p cAu tric trong sudt dugc in 8 tao ra cac phan khic nhau cta vit ba
chidu, phin céu tric thi nhdt 534, phan cu trac thir hai 535, va phin chu tric thir ba 536
duoc in 1én 16p mau thu nhét 532. Tap hgp céc 1op cAu triic trong subt duoc dinh kich thude
va hinh dang dé twong ng v6i d6 cong co ban cia mat. Vi dy, phan cu trac thir nhat 534
no6i chung nng mit 1én; phé‘m cAu trac thir hai 535 tao ra hinh dang cta tran, ma va mdi;
va phén cu tric thir ba 536 tao ra hinh dang cta mili. D& bét chudce dudng vién ctia bd mit
that, phin cAu trac thir nhit 534, phan cAu tric thi hai 535, va phan cAu tric thi ba 536 két
hop d& tao ra bé mit c6 dudng vidn. Phin chu trac thit nhdt 534 nhd lén dén chidu cao thép
nhét tht nhét, bén trén mi gidy 522. Phan cdu tric thir hai 535 nh6 1én dén chidu cao thi
hai bén trén mil giay 522. Phin cAu triic tht ba 536 nho 1én dén chidu cao cao nhét thir ba
bén trén mi giay 522.

L6p mau thir hai 536 duoc in 1én trén tép hop céc 16p céu tric trong sudt dé hoan
thanh anh cta mit. Theo mot sb phuong an, 16p mau thir hai 536 ¢6 thé 12 ban sao clia
thong tin mau ctia 16p mau thir nhit 532 dé ting cudng do cla cac mau. Theo cac phuong

4n khac, thong tin mau dugc sit dung trong 16p mau thir hai 536 c6 thé c6 dang khac véi
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thdng tin mau ctia 16p mau thir nhét 532 khién cho hai 16p mau hgp véi nhau dé tao ra hiéu

(g mau mong muon.

Theo cic phuong 4n dugc mo ta trén day, san phém dugc san xuét dugc in. Thiét bi
in 102 néu trén dugc dinh kich thudce, hinh dang, va tao Kkét chu dé tiép nhan cac san phém
duogc san xult nhu giay, san phim may mic, hodc dung cu thé thao. Theo cic phuong an
khéc, nhu phuong dn dugc thé hién trén c4c hinh v& tir Fig.18 dén Fig.22, b0 phan cua san
phim c6 thé dugc in trude khi san pham dugc 18p rap. Giay dép duoc sir dung 1am vi du

dé mo ta phuong phap.

Fig.18 12 luu dd thé hién phuong 4n vé phuong phap 1800 dé san xuét san pham c6
b6 phan dugc in. Theo bude phuong phép thir nhat 1801, b phan dugc in. Fig.19 thé hién
phuong 4n thuc hién vé budc phuong phép thir nhat 1801 ding cho giay dép. Ddi véi gidy
dép, tAm 1815 lam vat liéu mii gidy, nhu da, vat lidu dét kim, va/hodc vt li¢u dét hodc
khéng dét duge in véi vt c6 mau ba chiéu nhu vt c6 dudng vién thit nhat 1826 va vat c6
dudng vién thir hai 1828. Pudng bién 1817 clia mii gidy cling duoc in 1én tAm 1815. Theo
phuong 4n ndy, thiét bi in 1805 c6 thé 12 mdy in phéing, do thiét bi in khong can duge dinh
kich thuéc va hinh dang dé tiép nhén sén phdm dugc san xuét. Viéc sir dung tAm 1815 c6
thé don gian hoa quy trinh in do nén, tim 1815, 1a phing va khoang cach gifta dau in va
nén 1a khong di. C4c tinh toan bét ky dé xéc dinh noi in diém 4nh cu thé c6 thé duge don
gian héa. Ngoai ra, quy trinh in trén thyuc té c6 thé duge don gian héa bang cach han ché
su di chuyén dAu in so v6i mot mat phéng. Khi in san phém duoc san xuét, dau in c6 thé
can phai di chuyén trong mat phing nim ngang d in céc 16p, nhung cling di chuyén trong

mat phéng thing ding dé thich tmg v6i cac thay dbi vé& dd cong cla san pham.

& bude san xudt thtr hai 1802, mAu mii gidy in dugc cht ra khoi tim. Fig.20 thé hién
mil gidy in 1822 dugc cht ra khoi tAm 1815 nho st dung dung cu cit 1821. Dung cu cit
1821 c6 thé 1a dung cu c6 ludi cat, nhu kéo, cac dung cu cit quay, va dung cu cat bé‘mg
khudn dap, hoic céc dung cu khong 6 ludi cét nhu c4c dung cu cit bang laze va voi phun
nudgce, cac dung cu cit tu dong, hodc dung cu cit khac bat ky da biét trong linh vuc k¥ thuat
nay. Dung cu cht 1821 di theo mAu dugc tao ra bgi duong bién 1817 dé loai bo vt liéu

thira ra khoi mil gidy in chua dugc tao hinh dang 1822.

3 bude san xuét thir ba 1803, mil gidy in 1822 dugc tao hinh dang va tao hinh.
Fig.21 thé hién phuong 4n v& budc san xuit thit ba 1803, trong d6 khudn giay 2100 duge
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stt dung dé tao hinh dang mil gidy in 1822. Khudn giay 2100 c6 thé 1a loai khudn gidy bét
ky da biét trong linh vyc k¥ thudt ndy, va mi gidy in 1822 ¢o thé dugc tao ra trén khudn

gidy 2100 nho st dung phuong phap bat ky da biét trong linh vuc k¥ thudt nay.

& bute san xudt thr tur 1804, mi gidy da duge tao hinh va in 1822 dugc gén vao dé
gidy 1824 nhu dugc thé hién trén Fig.22. Mi giay in 1822 ¢6 thé duoc gin vao dé gidy
1824 nho st dung phuong phap bét ky da biét trong linh vyc k¥ thuét nay, vi dy, bing céc
chét két dinh, han, lién két, lién két bang nhiét, va may.

Ngoai ra cac hiéu g ba chidu khac c6 thé co tir viée in cac vat c6 mau véi bé mit
¢6 cac dudng vién duge md t trén day, cdc k¥ thuat in nhiéu 16p dugc mo ta trén day co
thé cting cho phép trén mau. Theo mot s6 phuong 4n, thong tin 16p mau thi nhit dugc tiép
nhén & thiét bi in c6 thé c6 thong tin mau khac nhau dugc tiép nhan & thiét bi in dung cho
16p mau thir hai khién cho mau nhin thiy dugc boi ngudi quan st vat in hoan chinh khéc
v6i mau duge in 1én mdi 16p. Theo cac phuong an khac, thong tin 16p mau thir nhét nhan
duoc & thiét bi in c6 thé twong ty nhu thong tin mau duge tiép nhén & thiét bi in dung cho
16p mau thir hai khién cho mau nhin thdy dugc béi ngudi quan sat vat in hoan chinh dam
hon nhiéu so v6i mau dugc in 1én mdi 16p. Viéc tron mau nhu vay nh¢ st dung viée in
nhiéu 16p dugc boc 19 trong cong bb don yéu ciu cip patent M§ $62015-002567, ndi dung
clia tai liéu nay duge dua hoan toan vao day bang céach vién dan. Fig.23 thé hién phuong
4n vé viéc tron mau, ma ap dung dugc cu thé cho vat nhiéu 16p vé6i cac 16p mau kep xen
gifta cac 16p cAu truc trong subt, nhu cac vat dugc thé hién trén Fig.3 va Fig.9. Theo mot
) phuong an, cuong d6 mau mong mudn dugce tinh bai hodc nhép vao trong hé théng may
tinh giéng nhu hé théng mdy tinh 2 (dugc thé hién trén Fig.1) 1am thong tin mau. bé dat
dugc cuong do mau do, hé théng khong can phai in ca hai 16p mau véi cuong d6 mau mong
mudn d6, do cdc mau cia ca hai 16p s€ pha tron vé mit quang hoc va phin xa dé tang cuong

dé hop thanh cudong d6 mau mong mudn.

Vi du, Fig.23 thé hién vat c6 mau ba chiéu nhiéu 16p 2326, ma da duge in 1én nén
2322, Nén 2322 ¢6 thé 1 loai san phdm bAt ky dugc mo ta trén ddy. Theo phuong 4n nay,
vét 2326 12 vét ba 16p c6 16p mau thir nhét 2332 nim lidn k& véi nén 2322, 16p céu tric
trong subt 2334 nim lién k& v6i 16p mau thir nhat 2332, va 16p mau th hai 2338 nim lién
k& vé6i 16p chu tric trong subt 2334. Lop mau thir hai 2338 13 16p trén cing hodc ngoai
cling ctia vt 2326. Cac 16p mau va cAu tric ndy ¢ thé dugc in nho st dung phuong phéap
bét ky duge mo ta trén ddy. Céc 16p mau va cAu tric nay co thé dugc tao ra tir loai muc bét
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ky dugc mo ta trén day.

Theo phuong én nay, 16p mau thir hai 2338 ¢6 mau twong ty nhu 16p mau tht nhét
2332, mic dit mau cla 16p mau thir hai 2338 it dam hon so véi mau cia 1ép mau tha nhét
2332. D& dat duoc su khac biét vé cudng do mau nay, 16p mau thir hai 2338 c6 thé dugc
tao ra véi it cac hat mau trong muc hon so vé&i sd lugng cac hat mau trong myc cia l6p
mau thit nhit 2332. Theo phuong 4n dugc thé hién trén Fig.23, 16p mau thir hai 2338 co6
cudong 46 mau bing 50% cudng d mau cta 16p mau tht nhit 2332. Vi du, 16p mau thir
hai 2338 c6 thé dugc tao ra bang mot nira cac hat mau so véi 16p mau thir nhét 2332 dugc

tao ra.

Hon nita cudng d6 ctia mau cla 16p mau thir nhat 2332 c6 thé chi bing mot nira cua
mau cia vat du dinh nhu dugc xac dinh theo thong tin mau. Vi dy, néu mau cla vat dy
dinh ctia vat 2326 c6 100% cuong d6 mau do, thi 16p mau thi nhét 2332 ¢6 thé c6 cuong
do khoang 50%. Néu 16p mau tht hai 2338 c6 cuong d6 bang mot nira 16p mau thi nhét
2332, thi 16p mau thir hai 2338 c6 cuong 5 chi bing 25% mau dy dinh. Ngudi quan sat
2350 c6 thé nhin thdy 100% cudng do dy dinh do viée trdn quang mic du 16p mau khong

¢6 100% cudng dd mau dy dinh va cuong d6 da duoc in nhd hon 100% béo hoa.

Khi ngudi quan sat 2350 nhin vat 2326, ngudi quan sat 2350 nhin thiy anh sang
duoc phan xa cua vat 2326. Ngudn &nh sang 2360, nhu ngudn anh sang mat tri hodc nhéan
tao, tao ra tia 4nh sang téi 2362, ma di chuyén vé phia vét 2326 va phan xa dén ngudi quan
sat 2350. Tia anh sang t6i 2362 di vao vat 2326 qua 16p mau thir hai 2338. Lép mau thir
hai 2338 ¢6 25% cudng do mau. Tia anh séng tdi 2362 mang mot phan cia cudng d6 mau
clia 16p mau tht hai 2338 thém vao trong vat 2326. Theo mot sb phuong én, phan cudng
dd mau dugc mang co thé bang 12,5% hodc mdt nira cuong d6 mau cta 16p mau thir hai
2338. Tia anh sang 2362 di qua 16p trong sudt 2334 va vao trong 16p mau thir nhat 2332.
Lop mau thit nhit 2332 cé 50% cudng do mau. Tia 4nh sang 2362 mang mdt phan cia
cudng d6 mau ciia 16p mau thi nhit va phan thu dugc trude d6 cua cudong do mau cia 16p
mau thit hai 2338 dén nén 2322. Theo mot s phuong én, phin cudng dd mau dugc mang
ctia 16p mau thir nhit 2332 béng 25% hodc mot nira cudng d6 mau cta 16p mau thi nhét.
Tia 4nh séng 2362 dugc phan xa ciia nén 2322 v& phia ngudi quan sat 2350. Khi tia 4nh
sang 2362 di nguoc lai qua lop mau th@ nhét 2332 va 16p mau tht hai 2338, mau thiy dugc
bd sung duge bd sung vao tia 4nh sang phan xa 23 62: 50% cudng dd mau ciia 16p mau thir
nhét 2332 va 25% cudng do mau ciia 16p mau thir hai 2338. Cudng do mau phdi hop cta
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cudng d6 mau duge mang va phan xa cla tia 4nh sang phan xa 2362 khi tia 4nh sang 2362
di dén ngudi quan sat 2350 16n hon cudong do mau cta 16p mau thi nhét 2332 hoic 16p
mau thi hai 2338. Theo mdt s6 phwong 4n, cudng do mau phéi hop bang 100% cudng dd

mau du dinh.

Kiéu tron mau phdi hgp va phan xa c6 the tiet kiém chi phi vi it cac hat mau hon ¢
thé duge st dung dé in vat nhiéu 16p so véi neu vat mot 16p v6i mau thay duge tuong tur
duoc in. Ngodi ra, ki€u tron mau nay c6 theé thu duoc cic hiéu qua thAm m§ vira y, do mau

thay dugc c6 thé c6 do su hon so v6i mau thiy dugc cua vt ¢6 mau mot 16p.

Ciing ¢6 thé c6 cac hiéu g hinh anh khéc nhd sir dung két chu tao 16p mau nhu
dugc thé hién trén Fig.23. Vi du, vat 2326 c6 thé khac khi dugc nhin tr cac goc khac nhau.
Theo mot sb phuong 4n, mau cia 16p mau thi nhat 2332 ¢6 thé khac v6i 16p mau thit hai
2338. Khi dugc nhin truc dién, nguoi quan st co thé nhin thiy mau két hop clia 16p mau
th nhét 2332 va 16p mau tht hai 2338, nhu duge mo ta trén day. Theo phuong an nay,
mau cia l6p mau thir nhét 2332 ¢6 thé bi 4n hodc bi che md béi mau két hop cia 16p mau
tht nhét 2332 va 16p mau tht hai 2338. Tuy nhién, khi dugc nhin tr goc khéc, nhu tir phia
bén, hinh dang thdm m§ bén ngoai cla vét 2326 co thé c6 dang khéac. Khi dugc nhin tir
phia bén, chiéu day cta 16p mau thi nhét 2332 ¢6 thé duge nhin thiy, va, do d6, mau cla
16p mau thi nhit 2332 c6 thé dugc nhin thdy, lam cho vét 2326 c6 hinh dang bén ngoai
khac. VAt 2326 c6 thé duge in nho st dung cac k§ thuat va phuong phéap bét ky néu trén,
trong d6 mau cia 16p mau thur nhét 2332 ¢6 thé dugc nhin tr cac goc duge chon nhét dinh,
nhu tr phia bén, nhu bang céch in vat 2326 sao cho chiéu day cta 16p mau thi nhat 2332
13 & d& c6 thé nhin thiy.

Theo phuong 4n khac, 16p mau thtt hai 2338 ¢6 thé md duc. Khi dugce nhin trye dién
hodc tir cac goc nhét dinh, ngudi quan sét co thé chi nhin thdy 16p mau tht hai 2338 trong
khi mau cta 16p mau thir nhét 2332 bi che md béi 16p mau thir hai m& dyc 2338. Khi duogc
nhin tir cac goc khac, nhu tir phia bén, chiéu day cta 16p mau thir nhét 2332 c6 thé tré nén
nhin thdy dugc. Theo mot s6 phuong 4n, vi 16p mau thir nhét 2332 c6 mau dong déu qua
chidu day, nén mau ctia 16p mau thir nhét 2332 khong con bi che md bdi 16p mau thtr hai
md duc 2338. Vat 2326 ¢o thd duge in nho st dung céc k¥ thuat va phuong phap bét ky
néu trén, trong d6 mau cta 16p mau thir nhét 2332 c6 thé dugc nhin tir cac goc duge chon
nhat dinh, nhu tir phia bén, nhu bang cach in vét 2326 sao cho chidu day ctia 16p mau thir
nhét 2332 12 dit & c6 thé nhin thy.
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Trong khi cdc phuong 4n khéc nhau dd dugc mo ta, phan mo ta dugce du dinh 1am
vi du, ma khong bi gi6i han va ngudi c6 hiéu biét trung binh vé linh vyc k§ thuat nay can
phai hiéu ring mot sb phwong 4n thyc hién khac ¢6 thé dugc tao ra ma khong nim ngoai
pham vi bdo hd cia sang ché. D4u hiéu bit ky cia phwong an bét k¥ c6 thé dugc sir dung
két hop voi hodc thay thé cho dAu hiéu hogc chi tiét khac bét ky theo phuong én khac bét
ky trir khi dugc quy dinh cu thé. Do d6, cac phuong an khong bi gidi han ngoai trir nhu
duoc x4c dinh trong cac diém yéu ciu bao ho kém theo va cac dau hidu twong dwong clia
ching. Ngoai ra, cic cai bién va bién ddi khac nhau c6 thé duoc tao ra ma van nim trong

pham vi bao h cta cac diém yéu cau bao ho kém theo.
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YEU CAU BAO HQ
1. Phuong phép in vat ba chidu 1én nén nho st dung hé théng in, phuong phap nay bao
gdm céc budc:
tiép nhan & hé thdng in:
chidu day dich thtr nhét ding cho ving thit nhét cta vt ba chiéu;
chidu day 16p cAu trac thi nhit dinh trude cho 16p duge in; va
thoéng tin 16p mau dung cho mdi trong s 16p mau thir nhét va 16p mau thir
hai;
tiép nhan nén & hé théng in;
tinh s6 Iwong céc 16p chu tric thit nhét dugc in dé dat dugc chidu dy dich thir nhat
dung cho vung thu nhét dua vao chidu day 16p céu tric tht nhit dinh trude;
in 16p mau tha nhét 16n nén nho st dung thong tin 16p mau duge tiép nhan dung cho
16p mau thir nhét;
in tAp hop céc 1op cAu trtic thu nhét 1&n 16p mau thir nhét, s6 lugng cac 16p trong tap
hop céc 16p chu trac thi nhit trong ving thir nhit bang sd lugng céc 16p cu truc thtr nhét
da tinh dugc va mdi 16p trong tap hop céc 16p cu truc thit nhét c6 chidu day 16p cAu tric
thtr nhét dinh trude; va
in 16p mau thir hai 1én tdp hop céc 16p cAu tréc thit nhat nho st dung thong tin 16p
mau dugc tiép nhan dung cho 16p mau thu hai;
trong d6 tap hop céac 16p cAu trac thir hai trong ving thi hai, ma nim 1ién ké véi
vung thu nhét, duoc in 1én 16p mau thir nhét 1idn k& véi tap hop cac 16p chu tric thir nhit
8 dat dugc chiéu day dich thir hai, khac véi chiéu day dich thir nhét, ma c6 cing sd luong
16p nhu tép hop cac 16p cAu tric thir nhit;
phuong phap nay con bao gdm budc tiép nhan chidu day dich thir hai cho vung thir
hai & hé théng in, in tap hop cac 16p chu tric thir hai 1én 16p mau thix nhét trong viing thi
hai dé dat dugc chiéu day dich th hai cho vung thir hai, va in 16p mau thir hai 1én tap hop
céc 1p céu trac thir hai nho sir dung thong tin 16p mau dugc tiép nhan cho 16p mau thir
hai;
trong 6 tap hop céac 16p cAu triic thir nhét va thit hai trong ving tht nhét va thit hai
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duogc bd tri dé cing nhau tao ra bé mit trén c6 dudng vién bé mit; va

trong do cac tap hop cac 16p chu trac thi nhat va tht hai va 16p mau thir hai it nhét
trong subt mot phin, sao cho anh sang dugc phan xa tir 16p mau thir nhét di qua tip hop
cac 16p chu tric thir nhét va thir hai va qua 16p mau thr hai tao ra hiéu Ung hinh anh ba

chiu ma dua it nhit mdt phan vao chiéu day dich thu nhét va thir hai.

2. Phuong phép theo diém 1, trong d6 phuong phép nay con bao gdm budce in mot hodc

nhiéu 16p trong subt 1én 16p mau thit hai.

3. Phuong phép theo didm 2, trong d6 mdi 16p trong s6 mot hodc nhiéu 16p trong sudt co

chidu day bng chiéu day 16p cdu trac thi nhét dinh trude.

4. Phuong phép theo diém 1, trong d6 16p mau thu nhét dugc in sao cho chidu day cua 16p

mau thtt nhét ¢6 thé nhin thiy dugc theo céc gbe nhin nhét dinh.
5. Phuong phép in vét ba chiéu 1én nén nhd st dung hé théng in, phwong phap nay bao
gbm céc bude:
tiép nhan & hé thong in:
chidu day dich thir nhit ding cho vung thir nhét ciia vat ba chiéu;
sb lugng céc 16p cAu trac dinh trude dugc in; va
thong tin 16p mau dung cho mdi trong s6 16p mau thir nhét va 16p mau thir
hai;
tiép nhén nén & hé théng in;
tinh chidu day 16p cAu tric cho 16p duge in s& dugc in d8 dat dugc chiu day dich
dung cho vung tht nhét nho st dung chidu day dich tht nhét va sb lugng céc 16p cAu tric
dinh trudc;
in 16p mau thir nhét 1&n nén nho st dung thong tin 16p mau dugc tiép nhan dung cho
16p mau thi nhét;
in tap hop cac 16p cAu tric thi nhét 1én 16p mau thix nhét, sb lugng céc 16p trong tap
hop céc 16p chu tric th nhét bing s6 lugng cac 16p cdu trac dinh trude va mdi 16p trong
tap hop céc 16p chu trac thi nhét trong ving thir nhét c6 chiéu day 16p cAu tric da dugc
tinh todn; va
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in 16p mau thir hai 1én tap hop céc 16p cAu trac thit nhit nhd st dung thong tin 16p

mau duge tiép nhan dung cho 16p mau thi hai;

trong d6 tp hop cac 16p chu trac tha hai trong ving thir hai, ma nim lién ké véi
ving thir nhit, dugc in 1én 16p mau thir nhét dé dat duge chidu day dich thi hai, khac véi
chidu day dich thi nhat;

phuong phép nay con bao gdm budc tiép nhan chiéu day dich thir hai cho ving tht
hai & hé thdng in, in tap hop céc 16p cAu trac tht hai trong vung th hai d8 dat dugc chidu
day dich thir hai cho ving thr hai, va in 16p mau tht hai 1én tap hop cac 16p chu trac thi
hai;

trong d6 sd lwgng céac 16p trong tép hop cac 16p chu trac tht hai ciing bang sb luong

céc 16p céu truc dinh trude;

trong d6 cac tap hop cac 1op cAu tric trong vung thir nhét va viing thir hai dugc bb

tri dé cing nhau tao ra bé mat trén c6 duong vién bé mat; va

trong d6 céc tap hop céc 16p cAu trac thi nhat va thir hai va 16p mau thir hai it nhat
trong subt mot phén, sao cho anh sing dugc phan xa tir 16p mau thir nhét di qua tap hop
céc 16p cAu tric thit nhét va thir hai va qua 16p mau thir hai tao ra hi¢u Ung hinh 4nh ba

chiéu ma dua it nhit mot phén vao chiéu day dich thir nhét va thi hai.

6. Phuong phép theo diém 5, trong do su két hop cta 16p mau thir nhét, tap hop cac 16p

chu tric thir nhat, va 16p mau thir hai c6 chiéu day bang chiéu day dich thix nhit.

7. Phuong phép theo diém 5, trong d6 phuong phap nay con bao gbm budc in mot hodc

nhiéu 16p trong subt 1én 16p mau thr hai.

8. Phuong phép theo diém 7, trong do su két hop cta 16p mau thir nhét, tap hop cac 16p
chu tric thir nhit, 16p mau tht hai, va mot hodc nhiéu 16p trong sudt ¢6 chiéu day bfmg
chidu day dich thir nhét.

9. Phuong phép theo diém 7, trong 406 sy két hop ctia mot hodc nhiéu 16p trong sudt duge
in ¢6 chiéu day nhé hon chidu day két hop cta tip hop céc 16p chu trac tht nhét.

10. Phuong phép theo diém 5, trong d6 16p mau thi nhét dugc in sao cho chidu day cta
16p mau thir nhét ¢6 thé nhin thiy dugc theo cac goc nhin nhét dinh.
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11. Phuong phép in vat ba chidu 1&n nén nhd st dung hé théng in, phuong phap nay bao

gdm cic budc:
tiép nhan & hé théng in:
chidu day dich tht nhét dung cho vung thtr nhét cta vat;
chidu day dich tht hai dung cho ving thi hai cia vat; va
thoéng tin 16p mau;
tiép nhan nén & hé thong in;
in 16p mau tha nhét 1én nén nho st dung thong tin 16p mau;

in cac tap hop cac 16p cAu trac thit nhat va thir hai 1én 16p mau thi nhét, tap hop cac
16p cAu triic thit nhit trong ving thir nhét duoc in 8 dat duoc chidu day dich thir nhat ding
cho vung thu nhit va tap hop céc 16p cAu trac thir hai trong ving thtr hai dugc in dé dat
duoc chidu day dich thir hai ding cho ving th hai, khac véi chidu day dich thir nhit, ma
¢6 cung sb lugng 16p nhu tap hop céc 16p cAu trac thtr nhét;

in 16p mau tht hai 1én céc tép hop cac 16p cAu trac thir nhét va thir hai nho st dung

thong tin 16p mau; va
in 16p trong subt 1én 16p mau thir hai;

trong d6 vung thu nhét ndm lidn k& vé6i ving thit hai sao cho céc tép hop cac 16p
cAu tric tht nhat va thr hai trong ving thu nhét va thi hai duoc bb tri @& cing nhau tao ra

bé& mit trén c6 dudng vién bé mt; va

trong d6 cac tap hop céc 16p cAu trac thir nhat v thir hai va 16p mau tha hai it nhét
trong sudt mot phan, sao cho anh sdng dugc phan xa tr 16p mau thu nhét di qua céc tap
hop céac 16p chu triic tht nhit va tha hai, qua 16p mau thir hai, va qua 16p tzong s.uét, taora
hiéu tng hinh anh ba chiéu ma dya it nhit mot phan vao chidu day dich tht nhét va tht

hai.

12. Phuong phép theo diém 11, trong d6 duong vién bé mat 1a dudng vién bé mit dich
tuong Gmg véi chidu day dich thi nhét ding cho ving th nhit va chiéu day dich th hai

dung cho vung thir hai.

13. Phuong phéap theo didm 12, trong d6 16p mau thir hai c6 duong vién bé mit giéng nhu
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dudng vién bé mit dich.

14. Phuong phép theo diém 12, trong d6 16p trong subt c6 dudng vién b& mit gidng nhu

dudng vién bé mit dich.

15. Phuong phéap theo diém 12, trong d6 16p mau thi nhét c6 dudng vién bé mit khac véi

dudng vién bé mit dich.

16. Phuong phép theo diém 12, trong d6 nén c6 dudng vién bé mit khéc voi duong vién

bé mit dich.

17. Phuong phap theo diém 11, trong d6 nén c6 mau nén, khac v4i mau ciia 16p mau thir
nhét va mau cia 16p mau thi hai, va trong do vat dugc in 1én nén sao cho mau nén nhin

thdy dugc khi vat duge nhin tlr cac goc nhin nhét dinh.

18. Phuong phép theo diém 1, trong d6 cac tap hop cac 16p céu trac thir nhit va th hai c6

dang trong sudt.

19. Phuong phép theo diém 5, trong d6 cac tap hop cac 16p céu trac thir nhit va thi hai c6

dang trong sudt.

20. Phuong phap theo diém 11, trong d6 cac tap hop cac 16p c4u trac thir nhit va thir hai

c6 dang trong sudt.
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