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CHUONG 6

CONG NGHE PHU CHAT DEO

1. Gidi thi€u chung

Cong ngh¢ phu chat déo duoc ap dung rong rai vi chi mot vai loai vat licu
1a c6 thé str dung ma khong can xtr Iy bé mat. Bién tinh bé mit vat liéu thuc
hién bang phu 1én d6 mot hay nhiéu 16p vat liéu khac, tinh chét cta san pham
duoc cai thién, c6 nhiing tinh chét dic biét. Qua trinh phu dugc dinh nghia la
thay thé 16p khong khi trén bé mit bang mot loai vat liéu khac.

Lop phu thong dung 1a son. Cac 16p phu dé bao vé chéng an mon vat liéu,
chéng phan huy, chdng tham, trang tri. Nhiéu nganh cong nghiép 4p dung
cong ngh¢ phu nhu cong ngh¢ co khi, dién tir, phim dung trong y hoc . . .

Thiét bi phu

Qua trinh di qua céac budc

+Chuan bi dung dich hay dung dich phan tan dé phu

+Thao vat liéu khai truc

+Chuyén vao may phu

+Tao 16p phu (tir dung dich, béc hoi,

+Say 16p phu

+Cuoln lai

+Dinh hinh cho san pham (kich thudc, hinh dang mong mudn)

Céac cong viéc khac nhu: xir Iy bé mit dé ting do bam dinh, 1am sach bé
mit, loai bo chét ban, boc tach 1op bao vé.

Dua vao vat liéu nén, thiét bi phu c6 cac loai: phi mang (web coater), phu
tam (sheet coater) va may phtl v6i cac bé mit khong phang. Loai pht mang 1a
thong dung nhat, phu mdt cach lién tuc 1én vat licu nén. Bang tr, giéy dan

tuong . . . déu st dung cong nghé nay. Hinh duéi 13 may phu dang pilot, tAim
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rong 6-24 inches, tbc do chay thép 10 — 50ft/min. Cac may 16n hon, bé rong
dai bang 1én dén 5ft, toc d6 500 — 5000ft/min.

Fig. 2. Pilot coater. Courtesy of Texmax, Inc.

May phu tim st dung dé phu tdm riéng biét. Két hop thém may in, may
photo. Loai nay thuong st dung trong phong thi nghiém dé phét trién san
pham méi, phu véi lugng vat lidu it. Cac phuong phap nay sir dung nhiéu loai
thiét bi nhu ludi dao, dau dinh hinh, truc tron dé kéo tim dong nhét trén truc.
Phi phun ciing duoc dung dé phul tim. San phdm pha mang hay tim dugc
lam kho trong khong khi hay trong 1o.

2. Qua trinh phu

C6 nhiéu phuong phap phu chat 1ong 1én bé mit vat lieu di dong. Cac
phuong phap thong dung: truc can nguoc (reverse roll), dau tao hinh khe hep
(slot die), tim phét (blade), ludi dao trén truc (knife over roll), phun (spray) . .

Lya chon phuong phap dua vao: ban chit cia nén, luu bién cua chat déo,
dung méi, khéi lugng 16p phi, d6 dong déu yéu cau, do rong va toc do phu
mong mudn, s6 16p phu, chi phi, méi trudng, phu lién tuc hay gian doan.

3. Dao
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Hai loai nay giéng nhau trong nhiéu truong hop. Dao thuong dat thang
dtng vudng goc voi tim, tim phét thuong dit nghiéng. Thudng tam phét day
0,2 — 0,5 mm, cing hodc mém. Dao thuong day hon va cing. Tam phét
thuong ép 1én mang, mang dugc céc truc su.

Hinh dué6i ddy 1a may phu dao thong dung. Loai nay don gian, chic chan.

Knife
Knife
Coating Coating

\ \—+—]

Support channel |/

Support

roll

(a)

Fig. 4. (a) Unsupported knife; (b) knife over roll.

Truc tao khoang hé giita mang va dao. Truc pha bang cao su, dao ép thang
1én mang. Khéi luong phu xac dinh bang luc ép 1én dao. Ep cang manh, trong
lugng mang théap.

4. Phii bang tam phét
O hinh dudi, tAm phét mém dugc ding cho qua trinh phil v&i tAm vat liéu nén

chuyén dong tur trén xuong dudi va tir dudi 1én trén.
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(a) Puddle coater; (b) roll applicator blade coater; (c) fountain blade coater.

Tam phét str dung véi 16p phu pigment, tao dugc 16p phii cuc phang. Truc
sau duoc phi v6i vat liéu dan hdi va quay cung véan téc voi mang, kéo mang
di qua tAm phét. Do phtl udt (wet coverage) dugc diéu chinh bang do day cua
tam phét, goc nghiéng, luc ép 1én vat liéu nén.

Co thé dung hai tam phét hai bén tAm vat liéu nén dé phu ca hai mat. Tam
phét mong hon, linh dong hon: Mang phai dat duoc mét luc cang nhét dinh. O

hinh dudi, mot cach khac dé pha mang & hai bén dong thoi.

Flexible
blade

Me_t-'_aFi ng Tre;ﬁéfer
roll roll

Ap;ﬂeﬁor

roll
Web

Fig. 6. Billblade with transfer rolls.

5. Phii bang ludi dao khong Kkhi
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Duoc 4p dung rong rai. Dao khong khi (air knife) dat phia sau thung vat
liéu phu, cd dinh chiéu day cta 16p phi dang con udt bang dong khi phun
thang vao tim nén. Dung dich thira duoc quay lai thung chira.

Uu diém: chi phi dau tu ban dau thip, ap dung duoc véi nhiéu loai vat lidu
nén, vat liéu 16p phu, dé thay do6i va duy tri 16p phu, chét luong tot.

Nhuoc diém: 6n, ban, khéi lugng 16p phu han ché, chi phi cao cho hoat
dong ctia bom thoi khi.

6. Phu day cap dién (wire-wound rod hay Mayer rod)

Wire - wound rod A metal rod wound with a fine wire around its axis to that an
ink or coating can be drawn down evenly and at a given thickness across a
substrate. The thickness or gauge of the wire controls the depth of wet film
applied by the rod.

So d6 nguyén 1y dugc thé hién ¢ hinh.
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Fig. 7. Wire-wound rod coater.

7. Thiét bi phu truc (roll coating)
7.1. Tiép xtic

Mang chuyén qua truc cudn ngay trén muc dung dich trong thung chira,
dung dich chuyén qua mang. Mirc do phu quyét dinh boi do nhét, toc do di
chuyén ctia mang. Toc dd pht cham 10m/phut véi chat 1ong c6 d6 nhdt thap.
Phuong phap nay c6 thé 4p dung véi keo dan. So d6 nguyén 1y thé hién ¢ hinh

duoi.
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Fig. 8. Pan-type Meniscus coater.

7.2. Phu cudn phia trudc (forward roll coater)
Mang di qua giita hai truc quay cung chiéu - truc phu (applicator roll) va

tryc luu (back-up roll). Truc phi kéo chat 16ng bam 1én mang lién tuc (web).

Coa}ed web

Fig. 9. Twao-roll forward-roll coater (12).
N¢éu hai tryc quay cung téc do bé mat thi chat 1éng gitra hai truc s€ quay véi
cung toc do do.

7.3. Phi bang truc quay nguogc chiéu
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Phuong phap nay cho 16p pht ddng déu, it 18i, chiéu day tir 12 -120pm voi
mot khoang rong cua tdc do phu, c6 thé st dung dung dich phu c6 d§ nhot
thap dén rat cao. Vat liéu phii bam 1én truc phu bang nhiéu cach: nhung truc
quay trong thung chit 1ong, str dung truc phun, dau khe hep. Phan chit long

bam 1én mang chuyén dong theo chiéu nguoc lai.
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Fig. 10. Pan-fed reverse-roll coaters: (a) three roll; (b) four roll (12).

7.4. Phu ¢6 hoa van (gravure coating)

Tao 16p phii c6 bé day 1- 25um, d6 nhdt vat liéu phu thap 10 -5000mPa.s
(cp). Vat liéu tao 16p phu chira trong cac héc, trén truc ma Cr, c6 miu hoa
van. Phan vat liéu nay s& chuyén 1én bé mit mang lién tuc (web). Hinh duéi
mo ta hai dang thong dung cua thiét bj pha c6 hoa van. Chit 1ong phi s& bam
truc tiép tu tryc 1én mang. Truong hop in offset, cac hoa van dugc tao trén
truc phu cao su trude khi dua 1én mang nén. Hai truc quay nguoc chiéu nhau

so vo1 hudng chuyén dong ciia mang.
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Fig. 13. Gravure coaters (a) direct; (b) offset (12).

Cac kiéu hoa van duoc tao trén truc.
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Fig. 14. Common cell patterns in gravure coating: (a) quadrangle; (b) pyramid; and (¢}
trihelical (2).

Nhitng nam 90, k¥ thuat tao vi hoa vin (micro gravure) duoc giéi thiéu. Ap
dung cho cac 16p phii co khdi lwong nho, dién tir, dong goi, ngudn dién mot
chiéu . . . S&r dung cac truc c6 dudng kinh nhd 20 -50mm. Két hop voi
phuong phap phu nguoc, san pham cé chét luong rat tt, khéi luong 16p phu

nhé. Hinh dudi 1a so d6 nguyén 1y.

Fig. 15. Side view sketch of Micro-Gravure™ coating head. Courtesy of Yasui-Seikei.

7.5. Phu nhiang (Dip coating)
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Mang chuyén dong lién tuc dudi truc phi (applicator roll), nhing ngap mot
phan trong thung vat lidu phi. Do che phi dugc xac dinh boi toe do phu va
dac tinh cua vat liéu phu. Do nhat cao, tdc do pht cao s€ lam tang do che phu.
Strc cang bé mat it anh hudng. Phuong phap nay ap dung véi cac vat thé co
hinh dang dic biét, khong phang.
7.6. Phu dun

Polymer nong chay c¢6 do nhot cao bi déy qua mot khe hep 1€n bé mat vat
liéu nén. Tai day, mang dugc lam lanh, tao nén 16p phu.

Kiéu phu nay thuong dung trong CN dong goi thuc pham, voi yéu cau ngin
khong khi, hoi. Sau d6 han kin mi¢ng lai.

Khéng ché hop 1y nhiét do va ap suét 1a diéu quan trong dua dén mang co

chat luong tét. Thay doi nhiét d6 s& thay d6i chiéu day ciia mang.

\“-\ \\.\ |
Coating Coating
head head

Coating Coating
fluid fluid

Web Web
(a) (b}

Fig. 16. Comparison of (a) extrusion coating and (b) slot coating.

7.7. Pht mang chan (curtain coating)
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Phuong phéap niy tao mang mong hay tam chin 1én mot vat liéu nén khac.

Chiéu day cua tam chan diéu khién bang toc do cap liéu va do mé cua khe.

Fig. 17. A slide coater where A, B, C, and D correspond to the inlets for the liquuds for
layers 1, 2, 3, and the top layer, respectively (8,13).

Xuat hién cac bot khi trén mang phii do lugng am trong khong khi. Can gia
nhiét so b dé dudi hoi nude khoi nén. Toc do cua mang co thé 500m/phut.
8. Cac phuong phap phu khac
8.1. Phun (spray)

Phun vat liéu phu 1én nén c6 hinh dang dic biét. Pién hinh 14 son tinh dién
8.2. Nhung (dip coating)

Nhung vat nén vao dung dich lam 16p phu, khi dat do phu nhat dinh, san
pham mang di siy kho.
8.3. Phu quay (spin coating)

Chét long tao 16p phu (thudng ¢ dang phan tan keo) duoc dit vao trong
mam quay. Khi mam quay, luc ly tim day dung dich ban ra ngoai tao nén 16p
phu rat mong, déng déu. Bang phuong phap nay, c6 thé tao ra 16p phil co cau

tric nhiéu 16p.
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8.4. Phu trong chan khong
Bang phuong phap nay, mot 16p phi rat mong c6 thé tao nén trén nén ban
dan, gém str, thiét bi quang dién . . .
O ap suat chan khong cao, cac kim loai bi nung néng hay bi cic dong

electron ban pha s& bay hoi va bam vao vat liéu nén (Al, Au, Cu).
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