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(54) QUY TRINH TAO HINH SAN PHAM IN NHIEU LOP VA HE THONG TAO
HINH RANH DAN NAP TREN NEN

(57) Séng ché dé cap dén hé thong va phuong phap dé tao hinh ranh dan nap trén 16p nén
(16). Hé thdng bao gdm hé thong cap (14) dé cap lop nén va nhiéu tram (12) dé thuc hién
cac buoc xu ly trén 16p nen Tram tht nhét trong s cac tram ddt myc c6 kha nang hoa ran
nhd ning lugng 1én 16p nén bang quy trinh in. Theo mot sé phuwong 4n, quy trinh in nay
thuc hién boi xi lanh in 16m c6 ranh dan nap dugc tao hinh trén xi lanh in 1dm. Ranh dan
nap trén xi lanh in 16m gitr 16p phu c6 kha nang hoa rin nho nang luong cho dén khi tlép
xuc voi 16p nen nho d6 16p phu c6 kha nang hoa rin nho nang luong duoc dat 1€n 16p nén.
Tram hoa ran duoc dat tlep sau tram thir nhat trong sO cac tram. Tram hoa ran tlep nhan
16p nén va thuc hién chiéu chum tia dién tir tryc tiép vao 16p phi c¢6 kha ning hoa ran nho
ning luong dé hoa ran 16p phu c6 kha ning héa ran nho ning luong va tao thanh 16p co
kha nang hoa ran nhd ning luong trén 16p nén.
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Linh vye ki thuét dwoc dé cap
Sang ché dé cap dén quy trinh cong nghé in nhidu 16p va cu thé hon dé cap dén
quy trinh céng nghé in nhiéu 16p ma san phim thu duoc sir dung 16p phu ¢6 kha ning

hoéa ran nho nidng lugng nhdm néng cao tinh wu viét cua c4c 14 kim loai ddp néng/lanh.

Tinh trang ki thuit ciia sang ché

Phén ndy cung cip cic thong tin co ban lién quan dén cong bd trude day nhung
khéng nhit dinh 1 tinh trang k¥ thuét ctia sang ché. Phin nay ciing md ta khai quat v&
sang ché nhung khong di sdu vao pham vi hodc d4u hidu k§ thuit cia sang ché.

Trong nganh cong nghiép in 4n va/hodc san xuét, ludn mong mudn in hodc dit
rinh din nap muc in vao khoang chira ciia san phdm hoic trong bao bi. Thong thudng,
viéc lya chon quy trinh sdn xuét s& lién quan dén cac dic tinh vat ly cuia ranh din nap
muc in thanh phém. Trong mot sb sang ché, d6 bén cua ranh din nap ludn dugc vu tién
(vi du kha ning chdng mai mon hoc hur hong). Trong mdt sb sang ché, hinh dang cda
rinh dugc wu tién (vi du: dd phan xa). Trong mét sd sang ché, d6 bén, hinh dang va/
hodc céc ddc tinh khac dugc mong mudn.

Thong thudng, 14 kim loai dé dap, thuong dugc goi la 14 kim loai ddp néng, 14
kim loai ndéng, 14 kim loai kho, 14 kim loai ddp lanh va 14 kim loai dp dugc dung dé
thu dugc hinh dang mong mudn & thanh phdm. Néi chung, ddp néng 13 phuong phap
in kho tai d6 khuon néng va 14 kim loai dugc diung dé dit cac hinh hoa 18n bé mit muc
tiéu. Quy trinh dép néng thudng bao gdm viéc 1am néng khudn, tao thanh hinh dang
mong mubn dé truyén, dat 14 kim loai 18n bé mat muc tiéu va thong qua su két hop cua
nhiét, thoi gian dimg va 4p suit, quy trinh chuyén timg phin 14 kim loai duéi dang
khuén dugc truyén di va gin véi bé mit muc tiéu.

Dap néng/lanh thuong dugc mong mubn béi vi né 12 quy trinh xir 1y khod khong
can str dung dung moi hodc muc va dic biét khong tao thanh hoi c6 hai.

Tuy nhién, chit lugng clia quy trinh ddp bang 14 kim loai phu thudc nhiéu vao

chit lwong ciia thiét bi ga va de dugc ding d& d& phan dugc in. Do d6, g4 phai c6 kha
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nang dat & vi tri chic chin va tré lai vi trf cii sau mdi phﬁn duoc in. Thay ddi & bat ki
thiét bi ndo ciing c6 thé anh hudng dén chét luong quy trinh dap.

Phai thira nhan ring quy trinh ddp bang 14 kim loai thuong doi hoi su dau tu
dang ké vao may moc thiét bi vi ca hai loai may nay déu cdng kénh va tén kém.

Dap néng/ lanh xoay c6 thé cai thién ti 18 xur Iy dap bing 14 kim loai thong
thudong vi nd giam thiéu thoi gian dirng. Ngoai ra, n6 ciing c¢6 thé cai thién chi tiét cua
ranh din nap muc thu dugc. Tuy nhién, viéc st dung hé thdng dap nong xoay bang 14
kim loai ¢6 thé tr& thanh thach thirc trong nd luc duy tri nhiét d0 mong mudn cua
khudn in. Trong moi truong hop, khudn in phai dugc git ¢ dinh nhim dat duoc du do
sdu cua ban in tai vung bao phu nang va nhe cta khuon in.

Tuy nhién ciing ton tai mot s& han ché ddi véi su phic tap clia rdnh dan nap
muc in trong phuong phép dap bang 14 kim loai. Vi du viéc ddp bing 14 kim loai gidi
han bién dang bé mat. Ngoai ra, dap bang 14 kim loai c6 thé tdn kém hon so véi in
bang muc.

Phuong phdp in thong thuong thudng doi hdi viée dit muc in 1én bé mat muc
tiéu va sau do6 dat mot 16p son bong hodc 16p bao vé khac dé cai thién hinh dang cua
rinh dan nap muc in (vi du: do phan xa) va bao vé rinh dan nap muyec in. Tuy nhién,
phuong phép in thong thuong khong thé dat dugc hinh dang t6i wu coa dap bang 14
kim loai, do do, in béng muc thong thuong khong thé dat dugc dd phan xa nhu in béng
14 kim loai.

Ban chit ky thuit ciia sing ché

Tuy nhién, theo cdc phuong 4n, quy trinh cong nghé in nhiéu 16p duoc cung cip
dé khic phuc duoc cac nhuge diém cia phuong phap in bang muc thong thuong va co
kha ning trung khép, va trong mot sé phuong an khac, c¢6 thé dat duoc hinh dang va
d6 bén ctia phuong phap dap bang 14 kim loai.

Theo khia canh chinh ctia sing ché, sang ché dé& xuét quy trinh tao hinh san
phim in, quy trinh nay bao gdm céc budc:

bude dit 16p phu ¢6 kha nang hoéa ran nho niang lugng 1én 16p nén tai tram thu

nhit bang cach sir dung quy trinh in, 16p pht c6 kha nang héa ran nho ning luong nay
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bao gdm vat lidu acrylat ma hoa rin bang cach polyme hoa gbe tu do;

budc héa rin 16p phi ¢ kha nang héa ran nho ning luong bing céach sir dung
quy trinh ¢6 kha nang hoa rin nhd ning luong bao gdm viée polyme hoa gbc tu do tai
tram th(r hai ngay sau tram thir nhat dé tao thanh 16p c6 kha nang héa rin nhd ning
lugng;

budc chuyén 16p nén néu trén tGi tram tha ba ngay sau tram thu hai; va

budc dit muc kim loai truc tiép 1én bé mit tiép xtc cua 16p c6 kha nang hoa rin
nho ning luong da dugc héa rin ma bao gom 16p phii ¢6 kha ning hoéa rin nho nang
luong, dé tao thanh 16p muc kim loai (106) trén 16p c6 kha ning hoéa rén nho nang
lugng da dugc hoa ran,

trong do,

budc dit 16p phi c6 kha ning héa rin nhd nang lugng 1én 16p nén & tram tha
nhit néu trén bao gém bude dit 16p phu c6 kha ning hoa rin nho nidng luong 1€n 16p
nén tai tram tha nhét béng cach str dung xi lanh in 16m c6 ranh dan nap dugc tao hinh
trén xi lanh in 16m, rdnh dan nap nay duoc lam thich Gng dé giit 16p phu c6 kha nang
hoéa rin nho ning lugng cho dén khi tiép xuc véi 16p nén khi d6 16p pht c6 kha nang
héa rin nho ning lugng duoc dat 1én 16p nén.

Quy trinh nay con bao gdm budc dit 16p phi ngoai cung 1én 16p nén ¢ tram thir
tu, 10p phu ngoai cung nay dugc ddt [én trén 16p muc kim loai.

Theo khia canh chinh cda sang ché, co6 dé xuit hé théng tao hinh ranh dan nap
trén 16p nén, hé thong nay bao gbm:

hé thdng cép dé cip 16p nén;

nhiéu tram ma mdi tram c6 thé thuc hién viéc dit cac buéc xu ly 1én 16p nén,
tram thir nhat trong s6 cac tram dugc tao ciu hinh dé dat 16p phti ¢6 kha ning hoa rin
nho ning lugng 1én 16p nén nhd qué trinh in, 16p pht ¢6 kha ning héa ran nhd ning
luong nay bao gdm vt liéu acrylat ma hoa rén bang polyme hoa gbe tu do;

tram hoa ran dugc dat ngay sau tram thtr nhat néu trén, tram héa rén tiép nhan
16p nén va truyén ra chim tia ning luong chiéu truc tiép vao 16p phu c6 kha niang hoa

ran nho ndng lugng dé hoéa ran 16p phu c6 kha nang hoa ran nho nang lugng bing viéc
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polyme héa gbc tu do va tao thanh 16p c6 kha ning hoéa rin nhd ning luong da duoc
hoéa rin trén 16p nén; va

tram thr hai trong sb céc tram duoc tao cAu hinh dé thuc hién viéc dit muc kim
loai truc tiép 1én bé mat tiép xuc cia 16p c6 kha ning héa ran nhd ning lugng ma bao
gbm 16p pht ¢6 kha nang héa rin nho ning luong dé tao thanh 16p muce kim loai trén
16p c6 kha ndng hoa ran nho nang lugng da dugc hoda rén, tram héa rin nim & gitia
tram tht nhét va tram thi hai,

trong do,

tram tha nhat trong sb cac tram duoc tao cdu hinh dé dat 16p pht c6 kha ning
hoéa ran nhd ning lwong 1én 16p nén nho st dung xi lanh in 16m ¢6 ranh din nap duoc
tao hinh trén xi lanh in 16m, rinh dan nap dugc lam thich Gng dé gilt 16p pha co kha
nang hoa ran nho ning lugng cho dén khi tiép xuc voi 16p nén, bang cach do 16p phu
c6 kha nang hoa ran duoc dat [én 16p nén.

Tuy v, hé théng nay con bao gdm tram thir ba trong sé cac tram dugc tao cAu
hinh dé dat 16p ngoai cing 1én 16p nén trén muc kim loai va 16p da duge héa rin nho
nang luong.

Pham vi hon nita ctia sang ché s& rd rang hon khi tham chiéu vé6i hinh vé& kém
theo tai ddy. Mo ta va cdc don cu thé trong phan khai quét s& dugc chi dich minh hoa
va khong chu dich giéi han pham vi cong bd cua sang ché.

M5 ta vin tit cac hinh vé

Cac hinh v& dugc mo ta tai day chi dugc dung véi muc dich minh hoa céc
phuong an dugc lua chon va khong phai tit ca déu c6 kha nang thuc hién va khong
chu dich dé g161 han pham vi cda sang ché.

Fig. 1 minh hoa so dd mit cét cua hé théng may in theo mét sb phuong 4n cua
sang ché;

Fig. 2A 1a so dd mit cét ngang minh hoa san phim thu dugc theo quy trinh ctia
cong nghé in nhidu 16p cua sang ché theo mot sb phuong an;

Fig. 2B la so d6 mit cit ngang minh hoa san pham thu duoc theo quy trinh ctia

cong nghé in nhi€u 16p cta sdng ché theo mot s6 phuong an; va
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Fig. 3 14 so 0 mit cit ngang minh hoa san phédm tao thanh bang phuong phap
dap bang l4 kim loai.

Céc chit s6 twong tng thé hién cc phin tuong Ung tai mot sé mat cit cta hinh
VE.

M@ ta chi tiét sang ché

Céc phuong 4n sang ché s& dugc md ta chi tiét cung tham chiéu t&i cac hinh vé.
Céc phuong 4n miu dugc cung cip sao cho cong bd nay rd rang va thé hién day du
pham vi ctia sang ché d6i véi nhitng ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thuat. Mot sd chi tiét cu thé duogc trinh bay béng cac vi du vé thanh ph?m, thiét bi va
phuong phéap cu thé dé cung cép hiéu biét sdu vé cac phuong 4n cia sang ché. S& 3
rang hon véi nhiing ngudi ¢6 hiéu biét trung binh trong linh vuc ky thuat khi cac chi
tiét cu thé khong can str dung va céc phuong 4n miu ¢6 thé duoc tao thanh céc dang
khac nhau va khong phuong 4n nao dugc phén tich dé gisi han pham vi sang ché.
Trong mét s6 phuong 4n mau, quy trinh da biét, cdu trac thiét bi da biét va cOng ngh¢
da biét khong dugc mo ta cu thé.

Thuit ngt duoc dung & day nhdm md ta céc phuong 4n mau va khong chu dich
giéi han sdng ché. Nhu duoc str dung & ddy, dang s it “mot” c6 thé duge chii dich bao
gdm dang sb nhiéu, trir khi c6 giéi han. Thuét ngir “bao gdém”, “dang bao gdm”, “odm
c6”, “dang gdm c6”, va “c6” da bao gdm trong d6 va do do xac dinh su ¢6 mit cia cic
ddc tinh, sb nguyen, cac budc, hoat dong, thanh t, va/ hodc thanh phﬁn nhung khong
loai trir kha ndng tham gia hoac bd sung cua mot hoac nhiéu dau hiéu khac, sb nguyén,
cac budc, hoat dong, phan tir, thanh phén va/ hodc nhom theo do. Céc budce, quy trinh
hodc hoat dong ctia phuong phap dugc md ta tai diy khong duoce coi la bit bude phai
tham gia theo tht tu dic biét duoc thao luan hodc md ta, néu khong dugc xac dinh cu
thé thir tu tham gia. N6 cling duogc hiéu 1a cac bude bd sung hodc thay thé dugc si
dung.

Khi mot phén tr hodc 16p dugc goi la & "trén", "tiép xuc", "néi", hodc "ghép"
v6i mot phan tir hodc mot 16p khac, néd ¢ thé & trén, tiép xuc, ndi hodc ghép truc tiép

vO1 phén tor khac hodc 16p, hodc cac phan tir hodc céc 16p xen k& co6 thé xuat hién.
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Nguoc lai, khi mot phan tr duogc goi la "truc tiép O trén", "tiép xuc truc tiép", "ndi truc
tiép," hodc "ghép truc tiép" v6o1 mot phan to hodc mot 16p, thi s€ khong co su xuét hién
cua cac phan tr hodc 16p xen k& Mot sb tir khac duoc dung dé mo ta mdi lién hé gitia
cac phan tor s€ dugc gidi thich theo cach tuong tu (vi du, "gitta" v4i "truc tiép gifra",
"lién ké" so voi "truc tiép lién ké", v.v.). Nhu dugc st dung & day, thudt nglr "va/ hodc"
bao g61n bét ky va tAt ca cach két hop cia mdt hoac nhiéu muc ¢6 lién quan duoc liét
keé.

Céc thuat ngit thu nhét, thtr hai, tht ba, v.v. ¢6 thé duoc st dung & day dé mo ta
cac phan tor khac nhau, thanh phén, khu vuc, cac 16p va/ hodc ph?m, cac phan tu, céc
thanh phan, cic khu vue, céc 16p va/ hodc phan khong bi gi6i han béi céc thudt ngt
nay. Cac thuat ngit ndy chi duoc dung dé phan biét mot phan tir, thanh phén, khu vuc,
16p hodc mot phén vol mot khu vuce, 16p hodc phﬁn. Céc thuat nglr "tha nhét", "tha
hai", va mot s6 thuét ngir khac duge si dung & day khong duoc dung dé chi mot chudi
hogc thtr tu trir khi ¢6 pham vi khac. Do d6, mot phan ti, thanh phan, khu vuc, 16p dau
tién hodc phan dugc thao luan dusi day c6 thé dugc coi 1a phan tir thir hai, thanh phn,
khu vue, 16p hodc phin ma khong xuét phat tir nguyén ly ctia phuong 4n mau.

Céc thuat ngir tuong dbi, vi du nhu "bén trong", "bén ngoai", "dudi", "bén
du‘c’yi”,' "thép”, "trén", "cao", va tuong tu, cé thé dugc st dung ¢ day dé dé dang mo ta
mdt phan tir hodc mbi lién hé cua tinh ning vi phan tir (nhiéu phan tor) hodc tinh niang
(nhiéu tinh ning) nhu duge mo ta trong hinh v&. Céc thuét ngit trong ddi ¢6 thé cha
dich bao gdm nhiéu huéng khac nhau cia thiét bi duoc st dung hodc véan hanh ngoai
cac hudong duge mo ta trong hinh vé. Vi du, cac thiét bi trong cac hinh v& duoc lat 1én,
thi cac phéan t& duoc moé ta nhu "dudi" hodc "bén dudi" cac phan tir hodic cac dic tinh
khéc sau do s& duoc dinh hudng "o trén" cac phan tir hodc cac dic tinh khac. Do do,
thut ngit "bén dudi" ¢6 thé bao gbm ca mot dinh huéng trén va dudi. Néu thiét bi nay
khong dugc dinh hudng (xoay 90° hodc theo cac hudng khéc) va theo d6 mo ta tuong
ddi duge st dung ¢ ddy duoc giai thich.

V6i tham chiéu cu thé t6i Fig. 1, hé théng in 10 dugc cung cp theo cic nguyén

tic cua sang ché. Trong mot sb phuong an, hé théng in 10 dua trén hé théng in anh
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quay (con dugc goi la in 16m). Hé théng nay thuong 1a mot hé théng in 16m lién quan
dén viéc khéc anh 1én thiét bi chuyén anh. Trong quy trinh in 16m, 4nh duoc khic 1én
mot khéi tru dung trong cdu hinh may in quay. Tuy nhién, cin phai hiéu ring céc
nguyén tic ctia sang ché khong chi giéi han cac hé théng in anh quay ma con &p dung
v6i may in bang khudn mém va twong tu. Trong quy trinh in bang khuén mém, muc in
dugc chuyén tir con lan trén 18 phun sang khéi hinh tru chtra tim mém thuong duoc
goi 1a con lan anilox dé do muc.

No6i chung, hé théng in 16m dugc cAu hinh béng cach tao ra mot hodc nhiéu
khéi tru v6i anh duge khic dé in. Viéc khic anh 1én khdi tru o thé duogc thuc hién
theo mot trong sb cac k§ thudt, bao gdm khic vat ly (vi du nhu bang but kim cuong),
an mon (vi du nhu dn mon hda hoc), va tuong tu. Anh duoc khic duogc tao dé chtra
dugc muc in duge chuyén sang 16p nén. Trong mot sé phuong an, 16p nén ¢c6 thé bao
g6m giéy hodc vat liéu dang soi khac, nhu bot giéy, bia cac tong, cac tdng gép nép,
polyetylen, polypropylen, polyeste, BOPP va tuong tu. Tuy nhién, can luu ¥ ring vat
ligu 16p nén khac c6 thé duge sir dung néu phit hop v6i sang ché. Nhu da néi & trén,
sang ché dic biét uu tién st dung 16p nén vi du béng giéy hodc bia dit trén bé mat
tuong ddi gb ghé. Bia co thé sir dung trong sang ché thudong cé do day tir 160g/m® dén
400g/m?, thuong trong khoang 180-280g/m?. Do day nay tuong ung véi do day trong
pham vi khoang 180 dén 400um tuy thudc vao mat do cua vat li€u bia. Do day 1op nén
bang gidy thuong dao dong tir khoang 80g/m? dén 160 g/m?.

Noi chung, hé théng in 10 c6 thé bao gém nhiéu tram 12, vi du tram thu nhét
12A, mot tram thir hai 12B, tram th ba 12C, tram th( tu 12D, tram thr nAm 12E, tram
thtr squ 12F, tram tht bay 12G, tram tha tam 12H, tram th@ chin 121, va tram thd muoi
12J. Cén phai hiéu 1a hé théng in 12 ¢6 thé duoc cAu hinh véi it hodc nhiéu tram hon;
tuy nhién, phuong 4n hién tai mo ta it nhit mot phuong 4n uu tién. Trong mot sd
phuong 4n, mot trong sb céc tram 12 c6 thé duoc cdu hinh cho cac muc dich khac
nhau, vi du dat muc c6 kha nang hoa ran nho nang luong (sé€ dugc thao ludn cu thé
hon ¢ day), khdc mau, khac 16p phu, hodc tuong tu. Xét vé diém nay, mot trong cac sb

mau 16p va xtr 1y c6 thé dugc dat 1én 16p nén.
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Trong mot s6 phuong 4n, hé théng in 10 ¢6 thé bao gdm mdot hé thdng cp nén
14 dé cap cho 16p nén duoc in hodc 1uéi 16, vi du nhu gidy, bot gidy, bia cac tong, cac
tong gp nép, polyetylen, polypropylen, polyeste, BOPP va tuong tu, 1én mot trong s
cac tram 12. Mot trong sb cac tram 12 c6 thé bao gém mot khéi tru in 18 duoc b tr
tai do. Tuy nhién, can phai thtra nhan réng mdi tram duoc minh hoa 12 khong yéu cau
st dung khi tru in 18 vi tram nay cé thé duoc su dung cho c4dc muc dich khac trong
mot sd phuong an.

Trong mot sé phuong an, hé théng in 10 ¢6 thé bao gém thém tram kiém tra tuy
chon 20. Tram kiém tra 20 ¢6 thé duoc bd tri ngay sau nhiéu tram 12. Tram kiém tra
20 c6 thé tu dong kiém tra va /hoic lién tuc kiém tra chat lugng, tdc do, va tinh trang
cua lép nén 16 va ranh dan nap muc in thu dugc. Lop nén dugc in 16 sau dé co thé
duoc xur ly va Xép chéng, néu mudn, 1én tram hoan thién 22. Tram hoan thién 22 c6 thé
thuc hién mot trong mot sd cac chire nang xu 1y nhu tao nép, cit khudn, xép chdng, va
tuong tu.

Hé théng in 10 bao g61n thém it nhat mot tram hoéa ran 30, Tram hoa rin 30,
trong mat sb phuong an, cé thé duoc dung dé hoa rin mot loai muc ¢6 kha nang hoa
rin nho ning luong ling trén 16p nén 16. Theo mot sb phuong 4n ctia sang ché, tram
hoa ran 30 c¢6 thé bao gdbm khéi tia 32 chiéu chum nang luong 34, vi du nhu chum tia
dién tir va/hodc chum tia cuc tim, chiéu vao 16p nén 16. Trong mot sb phuong én, dong
dién c6 thé duge bé tri doc theo soi khién cho dién tir bi ddy khoi soi. Céc dién tir 6
thé duoc dung v61 muc c¢é kha ning hoa rén, vi du muc kim loai ¢ kha nang hoa rén,
nham polyme héa muc in (sau day goi tit 1a héa rin EB). Khéi tia 32 ¢6 thé bao gdm
nito dé dam bao mai truong hoa ran 1a tro, néu mubn. Hoa rén tia UV cling ¢o thé thuc
hién trong diéu kién khi quyén. Hoa rén EB thuong khong sinh nhiéu nhiét va do do
duoc str dung trong nhidu tng dung. Tuy nhién, nhu da dé cép, héa ran tia UV ciing c6
thé dugc theo mot sb phuong an, du ching khong duoc coi la bién thé ro rang cua
nhau nhu nhiéu diém khéc biét vé ky thuat va quy trinh gitta ching.

Hoéa rin EB thuong st dung céc dién to nang luong cao. Cac dién tIr nay

thuong khong bi anh hudng boi do day cia muc in hodc mau muc. Chum tia dién t
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34 cung cap du ning lugng dé héa ran 16p phu day va / hodc chiéu qua 16p nén khac.

Lép phit c6 kha nang hoéa rin nhd nang lugng theo sang ché ¢ thé bao gdm,
trong mot s phuong an, vét liéu acrylat c6 kha ning hoa rin bing polyme hoa gbe tu
do. Vi vay, khong giébng nhu cac hé théng hoa rin khéac, thiét bi quang ion hoa la
khong can thiét. Néng lugng dién ti du dé lam polyme hoa vét liéu acrylat béng cach
tach lién két acrylat dé tao thanh gbc tu do. Cac gbe nay sau do s& tac dong Ién céc lién
két acrylat con lai cho dén phan tng hoan thanh. Két qua 1a 16p hoa rén trén 16p nén sé
bén va cung cip phan xa tu dong va cac dic tinh quang hoc st dung Urng dung cua loai
muc in nay.

Quy trinh cong nghé

Khi hé théng in 10 dang hoat dong, khdi tru duoc khic 18 dugce ngam tAm mot
phén trong 16 phun muc, phu dﬁy muc c6 kha nang hoa rin, muc thong thuong va/hodc
twong tu 1én cac khdi 16m. Khi khéi tru quay thi ddy muc ra khoi 13 phun muc. Hoat
dong tuong tu dao gat muc, ludi dao gat muc gat khdi tru trude khi no tiép xuc voi lép
nén, loai boé muc thira khoi khu vuc khong in (khong 16m) va dé lai trong céc khéi
diing s6 luong muc cén thiét. Tiép theo, 16p nén dugc kep gifta con lin nén va khéi tru
16m, nham chuyén muc lén 16p nén. Muc dich cta con lan nén 1a nham dat luc, nén 16p
nén 1én khdi tru in 16m, nhim dam bao quét toi da muc. Hoat dong mao dan 16p nén va
ap luc tir con ldn nén ép muc chéy ra khoi khoang chtra va chuyén toi 16p nén. Sau do,
16p nén c6 thé duoc xir Iy kho hoan toan bang may sy trude khi dat 16p tiép theo.

L6p nén 16 o thé bao gém viée dit muc ¢ kha ning héa rin nho ning luong
tai mot hodc nhiéu tram 12. Vi du, tram th tam 12H c6 thé bao géln vi¢c dat muc cod
kha nang héa ran 1én 16p nén 16. Lép nén 16 c6 thé tiép tuc xtr Iy ngay sau d6 va chiéu
théng t6i tram hoéa rin 30 (thuong la gitta tram tha 8 12H va tram thr 9 121), tai do
khéi tia 32 chiéu chum tia dién tir vao muc ¢6 kha ning hoa rdn nho ndng lugng tur
tram 12H. Viéc dat chum tia dién tir 34 [én muc c6 kha nidng hoa rdn nho ning luong
trén 16p nén 16 (16p pha EB) gy ra su polyme hoéa hodc quy trinh xt 1y hoa rdn muc
¢6 kha ning héa ran nho ning lugng. Trong mdt s phuong an, mot sd 16p vo ¢6 thé

dugc hoa ran thanh 16p riéng biét. K&t qua la myc c¢6 kha nang hoa ran nho ning luong
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duoc gin hodc trir khi duoc héa ran véi 16p nén 16. C6 thé thdy ring quy trinh nay tao
ra ranh dan nap muc in (duoc lam tir muc ¢6 kha ning hoa ran nho nang luong viua
duoc hoa ran) dugc thiét ké sao cho c6 thé cung cip mot trong sb cac dic tinh phan xa
Ién dén it nhat mot mat guong duge trang hoan thién. Theo do, két qua cua quy trinh it
nhit 12 tuong duong véi 14 kim loai dé dap nhung c¢6 dd linh hoat hon. Ngoai ra, do
bén ctia thanh phéan thanh phim trong mét sb tmg dung 1a vira du dé tranh viée st dung
16p bd sung hodc 16p phu bao vé bat ki vi du nhu son hodc tuong tu.

Két qua cua quy trinh néi trén 13 san phdm 100 dugc minh hoa trong Fig. 2A
gdém 16p nén 16, 16p da duoc héa ran nho niang luong 102, va 16p phi ngoai cung tuy
chon (vi du nhu son) 104. Trong mot sb phuong an nhu dugc minh hoa trong Fig. 2B,
san phiam 100 c6 thé bao gdm 16p nén 16, 16p da dugc hoa rén nho nang lugng 102,
16p muc in béng kim loai 106 dugc ddt trén 16p da dugc hoa rdn nho nang lugng 102,
va mot [&p phu hgoéi cung tuy chon 104 dét trén 16p muc kim loai 106. Nguoc lai, san
pham dugc dap biang 1a kim loai thong thuong duoc minh hoa trong Fig. 3 ¢6 16p nén
216 va la kim loai dé dap 218.

Trong mot s phuong 4n, néu mubn, 16p muc kim loai 106 (Fig. 2B) c6 thé
dugc dat lén 16p da dugc hoa rin nho ndng lugng duogc hoa ran 102 nhim tao chit
lugng cao cho thanh phém tai tram 121 hodc 12J. Trong mot sb phuong an, muc kim
loai dugc str dung cho I6p muc in béng kim loai 106 c6 thé [a muc kim loai thong
thuong c6 san mot sé mau. Co thé thiy rang viéc dat 16p muc kim loai 106 1én 16p da
duoc héa rin nho ning luong 102 tao ra su két dinh gitta ching dan dén viéc ting do
bén cla 16p muc kim loai 106 twong Gng véi viée dat [6p muc in kim loai thdng
thuong. Trong mdt s6 phuong an, 16p vo ngoai cung 104 duoc thao ludn tai ddy, khong
dugc yéu cau bao vé 16p muc in 106. Ngoai ra, chét lugng thanh phdm cua viée in
bﬁng muc kim loai 106 (thudong duoc dit trén 16p di duoc hda rin nhd nang lugng
102) duoc cai thién (vi du cai thién do phan xa) so voi 16p muc kim loai chiéu truc tiép
1én 16p nén theo quy trinh thong thuong.

Trong cic phuong an thém, néu mudn, son hoic 16p phti ngoai cling 104 ¢6 thé

dugc dit 1én 16p da dugc hoa ran nho nang lugng 102 va/hodc 16p muce in kim loai 106
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dé cai thién chat luong thanh phdm tai tram 12 va 12J va/ hodc cai thién do bén. Tuy
nhién, cin phai hiéu ring do chét lvong thanh phim cao duoc cung cip béi lop da
duogc hoa ran nho nang luong 102 va /hodc 16p muc kim loai 106, nén viéc dat 16p phua
ngoai ciing (xem 104 cia Fig. 2A va 2B) thuong khong can thiét dé cai thién chét
luong thanh phdm, va trong mdt sb truong hop, viée dit 16p phu nay thuc té ¢6 thé lam
giam chat luong tong thé vi chit lugng cao ctia 16p da duge hoa ran nho ning luong
102. Ngoai ra, trong cac tmg dung nay khong st dung son hoic 16p ph, thi d6 bén cua
céc 16p c¢6 kha niang héa ran nho nang luong thuong 1a du cho nhiéu ung dung ma
khong phai cho tit ca cic tng dung.

Tuong tu nhu tram hoa rén 30 duoc dat gifta tram 12H va tram 121, tram hoa
rin 30 ', ¢6 co chu tuong tu, co thé dugc dat gitia nhiéu tram bat ki 12, vi du gilta tram
thtr ba 12C va tram thir tu 12D. Trong phuong an nay, 16p pht héa rin nho nang luong
bd sung hodc thay thé co thé duoc dit va sau d6 hoa rin trén tram 30'.

Theo thao ludn gin ddy, cdn danh gid cao ring cic nguyén tic cla sang ché
nang cao tinh wu viét cho quy trinh dap bing 14 kim loai thong thudng va cho céc ing
dung c6 chu dich thu dugc 14 kim loai m6 phong/ dung dich kim loai héa hoac 14 kim
loai/ bia kim loai hoa vi du nhu chuyén bia cac tong bi kim loai hoa hodc PET bi kim
loai hoa chan khong, dugce phu 1é€n bia va céc k¥ thuat khac.

M0 ta ctia cac phuong an trén day da duoc cung cip nhim muc dich minh hoa
va mb ta. N6 khong chu dich bao gdm toan bd hodc gidi han sang ché. Céc phan tu
hodc dac tinh riéng cua phuong an dic biét thuong khong bi gidi han véi phuong an
d6 ma khi 4p dung c6 thé thay thé cho nhau va c6 thé dugc st dung trong mot phuong
an dugc chon, du khong duogc thé hién hodc mo ta cu thé. Céc phuong an tuong tu
ciing c6 thé bién thién theo nhiéu cach. Cac bién thién nay khong duoc coi la xudt phat

tir sang ché va tat ca cac thay doi nay dugce chu dich dé bao ham pham vi cia sang ché.
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YEU CAU BAO HO

1. Quy trinh tao hinh san phdm in, quy trinh nay bao gbm céc budc:

budc dit 16p phi c6 kha ning hoéa rin nhd ning luong 1én 16p nén (16) tai tram
thr nhat (12) bang cach sir dung quy trinh in, 16p phu ¢6 kha ning héa ran nho ning
luong nay bao gbém vt liéu acrylat ma héa ran bang cach polyme hoa gbc tu do;

budc hoa ran 16p phu c¢6 kha ning hoa rén nho ning lugng bang cach sir dung
quy trinh ¢6 kha ning hoéa ran nho nang luong bao gdm viéc polyme hoa gbe tu do tai
tram tht hai ngay sau tram thir nhat dé tao thanh 16p c¢6 kha niang héa rén nho nang
luong da dugc hoa rin (102);

budc chuyén 16p nén néu trén t6i tram tht ba ngay sau tram tha hai; va

budc dit muc kim loai truc tiép 1én bé mit tiép xtc cua 16p ¢6 kha nang hoa rin
nhd ning lugng da dugc hoa rin ma bao gbm 16p phti ¢6 kha nang hoa rén nho nang
lugng, dé tao thanh 16p muc kim loai (106) trén 16p c6 kha ndang hoa ran nho nang
luong da duoc hoa rin,

khac biét & chd,

buéc dit 16p pht c6 kha nang héa ran nho ning lugng 1én 16p nén (16) & tram
thir nhat (12) néu trén bao gdm budce dat 16p phti ¢6 kha ning héa ran nhd ning luong
1én 16p nén tai tram tht nhét béng cach st dung xi lanh in [dm c6 ranh din nap duoc
tao hinh trén xi lanh in 16m, rdnh din nap nay dugc lam thich ung dé gir 16p pht ¢o
kha ning hoa rin nho nang luong cho dén khi tiép xuc v6i 16p nén nho do 16p phu co
kha ning hoa rin nho nang luong duge dat 1én 16p nén.
2. Quy trinh theo diém 1, quy trinh nay con bao gém bude dat 16p phu ngoai cung
(104) 1én 16p nén & tram thir tu, 16p phu ngoai cung nay duoc dit 1én trén 16p muc kim
loai.
3. Quy trinh theo diém 1 hoic 2, trong d6 budce hoa ran 16p pht c6 kha ning hoéa ran
nho nang lugng st dung quy trinh c6 kha nang héa rin nho ning lugng bao gdm viée
hoéa rin 16p phu c6 kha ning hoéa ran nho ning lugng bang cham tia dién tir tai tram
thir hai ngay sau tram tht nhat dé tao thanh 16p c6 kha ning héa ran nhd ning lugng

da dugc hoa rin (102).
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4. Quy trinh theo diém 1 hodc 2, trong d6 budc hoa rin 16p pht c6 kha ning héa rin
nho ning luong bang quy trinh ¢6 kha nang hoa ran nhd ning luong bao gdm viée hoa
ran 16p phu ¢6 kha ning héa ran nhd ning lugng st dung chiim tia cuc tim tai tram tha
hai ngay sau tram tht nhit dé tao thanh 16p c6 kha nang héa rin nho nang luong da
duge hoa rin (102).
5.Hé théng tao hinh rinh dan nap trén 16p nén (16), h¢ théng nay bao gém:

hé thong cép (14) dé cip 16p nén;

nhiéu tram (12) ma mdi tram co thé thuc hién viéc dit cac bude xir ly lén 16p
nén, tram thr nhit trong sé cac tram dugc tao cdu hinh dé dat 16p pht c6 kha nang hoa
rdn nho nang luong 1én 16p nén nho qua trinh in, 16p pha ¢6 kha ning héa rin nho
nang luong nay bao gdm vat liéu acrylat ma hoa ran bang polyme hoa gde tu do;

tram hoa ran (30) duoc dit ngay sau tram tht nhét néu trén, tram hoa rdn tiép
nhan 16p nén va truyén ra chum tia ning lugng (34) chiéu truc tiép vao 16p phu cé kha
nang hoa rin nho ning luong dé héa rin 16p phu c6 kha ning hoa rin nho nang luong
bang viéc polyme hoa gbe tu do va tao thanh 16p c¢6 kha ning héa rin nho nang lugng
da duoc hoa rin (102) trén 16p nén; va

tram th(r hai trong s6 cac tram dugc tao cAu hinh dé thuc hién viéc dat muc kim
loai trurc tiép 1én bé mit tiép xuc ctia 16p ¢6 kha nang hoa rin nho ning lugng da duoc
héa ran (102) ma bao gdm 16p pht ¢ kha niang hoa rin nhd ning lugng dé tao thanh
16p muc kim loai (106) trén 16p c6 kha nang hoa rin nho ning luong da duoc hoa rin,
tram hda ran (30) nam & gifta tram thu nhét va tram tht hai,

khac biét & chd,

tram thr nhat trong sb céc tram (12) duoc tao cAu hinh dé dat 16p phu co6 kha
nang hoa rin nho ning lugng 1én 16p nén (16) nhd st dung xi lanh in 16m ¢6 rinh din
nap duogc tao hinh trén xi lanh in 16m, rinh din nap dugc lam thich ung dé gitr 16p phu
c6 kha nang hoa ran nho nang lwong cho dén khi tiép xuc voi 16p nén, bang cach do
16p pht ¢6 kha ning héa rin dugc dat 1én 16p nén.
6. Hé théng theo diém 5, hé thdng nay con bao gdm tram thir ba trong sb cac tram

duoc tao cdu hinh dé dat 16p ngoai cing 1én 16p nén (16) trén muc kim loai va 16p da
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duoc hoa ran nhd ning luong.
7. Hé thdng theo diém 5 hodc 6, trong d6 chum nang luong (34) 1a chum tia dién tir.

8. Hé théng theo diém 5 hoic 6, trong d6 chum ning lugng (34) la chum tia cuc tim.
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