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(57) Sang ché dé cap dén mang phu cho mang kho cam quang va mang khd cam quang
chira mang phu nay. Mang phu la mang polyetylen ma khéng nut (mang nut) va khong c6
16i hodc mit ca. Mang polyetylen theo sang ché chaa hdn hop polyetylen ty trong thap
(low density polyethylene - LDPE) ap suit cao va polyetylen ty trong thip mach thing
(linear low-density polyethylene - LLDPE) trong d6 hdn hop khong chia chat lam déo,
chat chong dong khoi, chat truot, va chat chong tinh dién, ty 1€ tron (phan tram khéi luong)
ctia hdn hop LDPE : LLDPE nim trong khoang tir 90:10 dén 60:40, cac mit ca co dudng
kinh cuc tiéu 16n hon hodc béng 0,2mm c6 mat trong 100m?> mang phu c¢6 d6 day 19um
theo mat bang nhiéu nhat 13 hai, va mang polyetylen c6 d6 day nam trong khoang tir 10 dén
20pum va gia trj d6 duc nim trong khoang tir 12 dén 25 phan tram.
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Linh vwc k§ thuit dwoc dé cap

Sang ché d& cap dén mang polyetylen va mang khd cim quang st dung mang
polyetylen 1am mang phd cho mang kho cdm quang.
Tinh trang ky thuit ciia sang ché

Cac mang kho cam quang (Dry film resists - DFRs) dugc st dung dé san xuét
cac bang mach ma dugc gén trong may tinh hoac dién thoai thong minh. Cac DFR can
c6 mang pht ma tao thanh bé mit dé bao vé va che phti 16p cam quang (16p nhya nhay
Quang) cta cac DFR vi 16p cam quang c6 dang dinh. Viéc st dung mang gbc polyeste
cho cac mang phu nhu vay da dugc nghién clru trong cac thtr nghiém dé tao ra mang
linh hoat va c6 hiéu qua vé chi phi. Ché phdm trdn polyetylen da dugc dé xuét trong
patent Nhat Ban s6 6068463 (tai liéu sang ché 1) 1am k¥ thuat lién quan dén mang gdc
polyetylen.
Tai liéu sang ché

Tai liéu sang ché 1: patent Nhat Ban s6 6068463.
Ban chét k§ thuét ciia sang ché

Mang polyetylen dugc lam tir hat nhya néng chay, ma khong bi nirt (nt mang)
va khéng c6 16 hodc mit ca, duge yéu cdu dé dap tmg nhu cdu vé mang ré hon va
moéng hon 1am mang phud cho cac DFR.

Sang ché c6 két cdu sau day dé giai quyét cac van dé dugc dé cap o trén.

(1) Mang polyetylen dugc dic trung bdi viéc chira hdn hop polyetylen ty trong
thip (low density polyethylene - LDPE) 4p suét cao va polyetylen ty trong thdp mach
thang (linear low-density polyethylene - LLDPE) véi ty 1¢ tron (phan trim khdi lugng)

ctia LDPE trén LLDPE nim trong khoang tir 90:10 dén 60:40, trong d6 cac mat ca c6
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duong kinh cuc tiéu 16n hon hodc béng 0,2mm c6 mit trong 100m? mang phu c6 dod
day 19um theo mit bang nhiéu nhét 13 hai, trong d6 mang polyetylen c6 do day nim
trong khoang tir 10 dén 20pum va gia tri d§ duc nim trong khoang tir 12 dén 25 phan
tram.

(2) Mang polyetylen dugc dé cap & trén, trong d6 ty 1€ tron nim trong khoang tir
80:20 dén 70:30.

(3) Mang polyetylen dugc dé cap ¢ trén, trong d6 mang polyetylen c6 ty trong
nim trong khoang tir 0,910 dén 0,928g/cm>.

(4) Mang polyetylen dugc dé cip & trén ddc trung & chd mang polyetylen 1a
mang hai 16p gdm 16p mang polyetylen chira hdn hop véi ty 1€ tron (phan tram khéi
luong) cua hdn hop LDPE : LLDPE nim trong khoang tir 90:10 dén 60:40 va 16p
mang polyetylen chira hdn hop véi ty 1¢ tron (phan trim khdi luong) cuia hdn hop
LDPE : LLDPE nam trong khoang tir 100:0 dén 80:20, trong d6 céac mit ca c6 dudng
kinh cyc tiéu 13 16n hon hodc bang 0,2 mm c6 mit trong 100m? mang phu cé do day
19um theo mit bang nhiéu nhét 13 hai, trong d6 mang polyetylen c6 do day nim trong
khoéang tir 10 dén 20um, va gia tri do duc nim trong khoang tir 12 dén 25 phén tram.

(5) Mang polyetylen dugc dé cap o trén, trong d6 mang polyetylen 1a mang c6
ba 16p dugc chon tir t6 hop bét ky ctia 16p mang polyetylen chira hdn hop véi ty 1€ tron
(phén trim khéi lwong) cia hén hop LDPE : LLDPE nim trong khoang tir 90:10 dén
60:40 va 16p mang polyetylen chira hdn hop véi ty 1€ tron (phan trim khdi lwong) cia
hdn hop LDPE : LLDPE nim trong khoang tir 100:0 dén 80:20.

(6) Mang polyetylen dugc dé cap & trén, trong d6 16p mang polyetylen chira hdn
hop gdm LDPE va LLDPE véi ty 1¢ tron (phan tram khdi lugng) cua LDPE trén
LLDPE nim trong khoang tir 100:0 dén 80:20 dugc xép 16p trén ca bé mit trén va bé

mat dudi cia 16p mang polyetylen chira hdn hop cia LDPE va LLDPE véi ty 1¢ tron
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(phdn trim khéi lvong) cia LDPE trén LLDPE nam trong khoang tir 90:10 dén 60:40.

(7) Mang polyetylen dugc dé cap & trén, trong d6 16p mang polyetylen chira hdn
hop gdm LDPE va LLDPE vdéi ty 1& tron (phan trdm khéi luong) cia LDPE trén
LLDPE nim trong khoang tir 90:10 dén 60:40 duoc xép 16p trén ca bé mit trén va bé
mat dudi cua 16p mang polyetylen chira hdn hop ctiia LDPE va LLDPE véi ty 1€ tron
(phén trim khéi lugng) ctia LDPE trén LLDPE nim trong khoang tir 100:0 dén 80:20.

(8) Mang kho cam quang chira 16p nhua va mang polyetylen bét ky trong sb cac
mang polyetylen d& cap & trén duoc xép 16p trén 16p cam quang 1am mang phu.

(9) Mang kho cam quang chira 16p nhya va mang polyetylen bét ky trong sb cac
mang polyetylen d& cap & trén dugc xép 16p trén 16p cam quang 1am mang phi, trong
d6 16p mang polyetylen ctia hdn hop gdm LDPE va LLDPE véi ty 1¢ tron (phan tram
khéi luong) ctia LDPE trén LLDPE ndm trong khoang tir 90:10 dén 60:40 hudng vé
16p cam quang.

Hiéu qua c6 loi clia sang ché

Mang polyetylen cua sang ché va mang phu cho mang khé cam quang sir dung
mang polyetylen nay khong dé nirt (mang nut), khong c6 18, va giam thiéu su xudt
hién c4c mét cA.

Mang kho cdm quang cua sang ché che pha mot cach thich hgp 16p cam quang
ctia mang kho cam quang va cé kha nang gia cong t6t dé c6 thé dé dang béc ra.

MBO ta chi tiét sang ché

Sang ché dugc mod ta chi tiét vién din dén mét sb6 phuong an. Cac phan md ta
tuong tu cho cac vat liéu, thanh phan, phwong phép san xudt, hoat dong, hidu qua, v.v.,
trong ting phuong an dugce bo qua.

Phuong an thi nhit

Theo phuong an thir nhit cla sang ché, mang polyetylen chira hén hop cua
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polyetylen ti trong thip (low density poisfefhylene - LDPE) 4p suat cao (sau day ciing
duge dé cap dén 1a polyetylen ty trong thip) va polyetylen ty trong thip mach thing
(linear low density polyethylene - LLDPE) (sau day duoc dé cap dén 1a polyetylen
mach théng), LDPE ¢6 ty trong nim trong khoang tir 0,910 dén 0,930g/cm’ va LLDPE
c6 ty trong nam trong khoang tir 0,910 dén 0,925g/cm?, trong do ty 1€ tron (phan tram
khéi lugng) ctia LDPE trén LLDPE ndm trong khoang tir 90:10 dén 70:30, trong d6
mét cd c6 dudong kinh cuc tiéu 16n hon hodc bing 0,2mm c6 mit trong 100m? mang
phti ¢6 d6 day 19um theo mat bang nhiéu nhét 13 hai, trong d6 mang polyetylen c6 gia
tri 6 duc nim trong khoang 12 dén 25 phan trim vé6i d§ day nim trong khoang tir 10
dén 20pum. |

“theo mit bang” c6 nghia 1a n'i_lin bé mit rong clia mang polyetylen tir hudng
vudng goc (tic 13, huong do day). V1 h&ét éé ¢6 xu hudng xay ra trong hinh dang nhu
dang hinh elip theo mit bang, kich thudc cia cac mit ca duge xac dinh bai duong kinh
cuc tiéu dé 1o rang. Puong kinh cyc tiéu cia mét c4 hinh elip 1a chidu dai cta truc nho.
Pon vi cta dién tich ma céc maét ca dugce tinh 1a 100m? mang phu c6 d6 day 19um vi
s6 luong mit c4 phu thudc vao ca kich thude cua don vi dién tich va d6 day cua mang
polyetylen theo mat bang va dua trén sb lugng trén mdi 100m? ctia mang c6 do day
19um.

Ty 1€ tron ctia LLDPE trong hén hop cia LDPE va LLDPE nim trong khoang
tir 10 dén 40 phan trim theo khi lugng vé t6t hon 12 tir 20 dén 30 phén trém theo khoi
lugng. La kho khin dé sin xuit mang polyetylen c6 do day 10pm v6i hdn hop cta
LDPE va LLDPE véi ty 1& tron cia LLDPE du6i 10 phan trim theo khdi lugng. Do dé,
hén hop ctia LDPE va LLDPE v6i t}’f"(lé tron cua polyetylen mach thang trén 40% theo
khéi luong lam ting su xuAt hién cac mit ca va giam do duc sao cho viéc cudn mang

polyetylen kho khan trong qué trinh san xuét. Ngoai ra, ning suét giam, dén dén chi



35375

phi tang. Ty 1€ tron thap hon 20 phén tram theo khéi luong d& tao ra nhiéu 15. Ty 1&
tron 16n hon 30 phan trim theo khdi lwong c6 xu huéng ting s6 lwong mit ca cé mat
trong mang.

Mang polyetylen trong d6 nhé hon hodc bing 10 mit c4 c6 dudng kinh cuc tidu
16n hon hodc bang 0,2mm c6 mit trong 100m? mang phi c6 do day 19um theo mit
bang thoa man lam mang phi cho DFR. Tuy nhién, vi cac mit ca ting, 16p cam quang
quanh c4c phan mit ca khong dé dinh vao mang. Sy dinh yéu nay giy ra cic vén dé
sao cho sb luong cac mat ca c6 miat trong 100m? mang phii ¢6 do day 19um s& nhd
hon hogc bang hai, tot hon 12 nhé hon hodc bing mdt trong100m? mang phu c6 do day
19um, va tdt hon nita 12 0,5 trong 100m* mang phi c6 d6 day 19um. Mit c4 c6 nghia
13 phan giéng khdi nhé c6 mit trong mang phang. Viéc tron va/hodc 1am néng chay
kém duoc suy ra l1a giy ra cac mit ca.

Do duc biéu thi mirc do trong sudt cua mang polyetylen va thich hgp cho céac
DFR. Gié tri 40 duc nam trong khoang tur 12 dén 25%, va tot hon 1a nam trong khoang
tir 15 dén 20%. Khi gia tri do duc 16n hon 25%, kha ning gin ciia mang polyetylen véi
16p cam quang gidm sao cho mang polyetylen dé dang boc ra khi duge sir dung nhu
mang phil cho cac DFR. Nguoc lai, khi gia tri ¢ duc nhé hon 12%, mang polyetylen
tr& nén phéng, ma giam do khang tron trugt. Néu bé mat phing, khong khi dé dang di
vao khi mang polyetylen dugc quin trong qué trinh san xuét. Khong khi duge di vao
d& day ra cac gai trén bé mit cia mang. Gia tri 46 duc nho hon hogc bang 20% ting
cuong kha nang gin vao 16p cam quang. Gié tri 46 duc clia mang polyetylen dugc do
voi may do 40 duc (tén thuong mai: NDH 400, duoc san xuit boi NIPPPON
DENSHOKU INDUSTRIES CO., LTD.) theo dang thtrc JISK 7136.

Do day cta mang polyetylen t5t hon 12 ndm trong khoang tir 10 dén 20um.

Mang polyetylen c6 d6 day khong lén hon 10pm dé dang bi nut. Do d6, mang
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polyetylen ¢6 do day khong nho hon 20um thi d4t va lam ting thé tich cta cudn mang
DFR, lam cho khé xtt 1y va su chénh léch vé d6 day cia mang c6 xu hudng ting.
Chénh léch vé& d6 day tét hon 1a nhé hon hodc bang 6pum va tot hon nita 1a nho hon
hodc bang 4um trong pham vi do day mong mudn clia mang polyetylen, ma nim trong
khoang tir 10 dén 20pum. Khi chénh 1éch d§ day 16n hon 6pm trong pham vi d¢ day
mong mudn, mang cé thé nhan sau khi mang dugc cudn va vat liéu cam quang cé thé
ri ra khoi c4c phan nhin. Chénh léch do day vién din dén chénh léch giita phan day
nhit cia mang va phin méng nhét clia mang.

Chi s6 chay (melt flow rate - MFR) cua mang polyetylen t5t hon 12 ndm trong
khoang tir 1,0 dén 10g/phit. MFR duoc do dudi tai 2,16kg & 190 d6 C theo dang thirc
JIS K7210. MFR nhd hon 1,0g/10 phut lam giam d¢ léng trong qué trinh dic bai
phuong phap bom phdng hoic khuon chit T, ma gy kho khan cho vigc dic. MFR 16n
hon 10g/10 phit c6 thé 1am mét 6n dinh éng bom phdng trong sudt qua trinh duc boi
su bom phdng.

Polyetylen tét hon 14 ¢6 ty trong nam trong khoang tir 0,910 dén 0,928g/cm’.
Khi ty trong cia mang polyetylen thip hon 0,910g/cm?, mang polyetylen giam do
cing sao cho mang c6 xu huéng s€ bi x04n va nhin trong qua trinh san xudt mang
polyetylen. Mang polyetylen ciing c6 xu huéng s€ bi x0&n va nhin trong qua trinh san
xu4t DFR. Ong théi phong c6 thé ¢ thé bi mit 6n dinh trong qua trinh dtc thdi phong
va céc dng bi chéng 14p dinh vao nhau, dan dén viéc ket. Mang polyetylen c6 ty trong
16n hon 0,928g/cm? ¢6 thé tao ra bot trén bé mit ciia mang polyetylen.

Mang polyetylen co thé dugc san xuat béi phuong phap th6i phong hozc khudn
chit T. Mang polyetylen thu duoc co thé dugc st dung nhu mang phu thich hop cho
DFR. Céac 16p mang polyetylen bam chat 1én 16p cam quang ctia DFR va c6 thé dé

dang boc ra khi mang kho dugc st dung. Vi mang polyetylen mong, DFR ¢6 16p cam
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quang dugc che phi v6i mang polyetylen mong nay co thé dugc bao quan & dang cudn
ma tdn it khong gian hon cudn DFR c6 16p cam quang dugc phi véi mang polyetylen
day.

Mang polyetylen thu duoc vé co ban 13 mono-polyme cua etylen cia LDPE va
LLDPE. Thanh phan copolyme nhu monome a-olefin va monome khong phai olefin
duoc gioi han dén nhé hon hodc bang 5%mol va, ngoai ra, mang polyetylen an toan va
6n dinh vi mang polyetylen dugc duc ma khong chira chit 1am déo, chit chéng két
khéi, chit truot va chét we ché tich dién. Tuy nhién céb chét phu gia dugc dé cap ¢ trén
6 thé duoc bd sung tuy ¥ dé phi hop véi cac tmg dung cu thé khac DFR.

Phuong an thir hai

Mang polyetylen ciia phuong an theo sang ché dugc san xuét voi cing vat lidu
theo cung phuong phép nhu dugc d@ cap trong phan phuong 4n thir nhat va bao gdbm
cac 16p trong khi mang polyetylen ctia phuong an thir nhét 13 mang don 16p.

Phuong an 2-1

Mang polyetylen 12 mang ba 16p va dugc san xult boi su ép dun dong thoi. TY
1é cua vat liéu LLDPE trong c4 hai 16p bé mit cao hon trong 16p trung tdm. TSt hon 1a
ty 18 ciia LLDPE trong hdn hop ctia LDPE va LLDPE & 16p trung tAm ¢4 thé nim
trong khoang tir 0 dén 20% theo khdi lvong va ty 16 cia LLDPE trong hdn hop cia
LDPE va LLDPE trong cac 16p ngoai co thé nim trong khoang tir 10 dén 40% theo
khéi luong. Ty 1é ctia LLDPE trong ca hai 16p ngoai c6 thé giéng nhau nhung khong
nhét thiét giéng nhau.

Mbt céu trac ciia mang polyetylen phan 16p bao gbm 16p trung tAm 1a mang
polyetylen duge lam tr LDPE khong chira LLDPE va hai 16p ngoai che phu 16p trung
tam duogc 1am tir mang polyetylen chira LLDPE theo luong bang 20% theo khéi luong.

Céc 16p bé mit chira LLDPE ngan nglra mang polyetylen phan 16p nay khong tao ra 15,
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do d6 dat dugc cuong dO mang tét. Hon nira, 16p trung tdm c6 lwgng cuc tiéu cua
LLDPE lam giam sy c6 mat ctia cac mét ca.

Mang polyetylen ba 16p cua phuong an theo sang ché t6t hon 1a ¢6 d6 day nim
trong khoang tir 10 dén 20um trén téng s6. Mang ba 16p c6 thé c6 d6 day bang nhau
nhung t&t hon 14 ¢6 16p trung tAm 1am nén cla toan bd mang polyetylen day hon céac
16p ngoai d& bu dép cac khuyét tat ciia 16p trung tam béi cac bé mit ngoai. T6t hon 1a
tao thanh mang polyetylen ba 16p c6 do day 16n hon hoac bang 10pm dé dam bao duc
ting 16p. Do dd, cd kha ndng san xuAt mang polyetylen c6 do day 16n hon 20um, tuy
nhién, mang polyetylen méng dugc uu tién dé tiét kiém chi phi. D§ day bang 20pm 1a
thdéa man.

Phuong an 2-2:

Mang polyetylen cua phuong &n theo sang ché ciing c6 cdu tric ba 16p dugc san
xuét béi su ép dun ddng thdi véi cac 16p bé mit ngoai duge lam tir cac vat liéu co ty 1€
LLDPE nhé hon so véi 16p trung tm. Ty 1¢ cta vat liéu LLDPE trong ca hai 16p bé
mit thip hon trong 16p trung tAm. Tét hon 1a ty 1& cia LLDPE trong hdn hop cua
LDPE va LLDPE & 16p trung tam co thé ndm trong khoang tr 10 dén 40% theo khdi
lwong va ty 1é cia LLDPE trong hdn hop cia LDPE va LLDPE trong cac 16p ngoai co
thé ndm trong khoang tir 0 dén 20% theo khéi luong. Ty 1& ciia LLDPE trong ca hai
16p ngoai co thé gidng nhau nhung khong nhét thiét gidng nhau.

Mét cu tric ciia mang polyetylen phan 16p bao gdm 16p trung tAm 13 mang
polyetylen dugc 1am tir LDPE v6i LLDPE theo luong bing 20% theo khdi lwong va
hai 16p ngoai che phi 16p trung tdm dugc lam tir mang chi chaa LDPE khong chira
LLDPE (0%). Cac 16p bé mit chira lugng cuc tidu LLDPE lam giam mit c4 xuét hién
trong bé miat va ngin nglra mang polyetylen khoi nhan trong qua trinh cufn mang

polyetylen. Lép trung tAm chira lvgng 16n LDPE lam ting cuong cuong do mang cia

-0



35375

mang, ma ngan ngua sy xuét hién c4c 15 khong mong mudn.

Tét hon 13 c6 do day toéﬁ bd cua mang polyetylen theo phuong 4n cua sang ché
nim trong khoang tir 10 dén 20pm. Mang ba 16p c6 thé ¢ d6 day bang nhau nhung tot
hon 1a c6 16p trung tdm lam nén cua toan bd mang polyetylen day hon céc 16p ngoai aé
bu dip cac khuyét tat ctia 16p trung tdm boi cac bé mit ngoai. Tét hon 13 tao thanh
mang polyetylen ba 16p c6 do day 16n hon hoac bing 10pum dé dam bao ddc ting 16p.
Do d6, c6 kha ning san xudt mang polyetylen c6 do day 16n hon 20um, tuy nhién,
mang polyetylen mdéng dugc uvu tién dé tiét kiém chi phi. D6 day bang 20um 1a théa
man.

Vi du bién déi

Mang polyetylen nhiéu 16p khong duge giéi han dén mang ba 16p va c6 thé co
c4u triic hai hodc bén hodc nhidu hon bbn 16p. Trong trudng hgp mang hai 16p c6 mot
16p chira LLDPE véi lugng 16n hon 16p con lai, cuong do mang cling co thé duoc ting
cudng va sb luong mét c4 toan bd 6 thé giam bang cach giam lugng LLDPE trong 16p
con lai, ma lam tang nang suét.

Mang polyetylen phan 16p c6 thé duoc san xuit bang cach xép chdng cdc mang
béng cach ép dun dong thoi st dung phuong phap thdi phdéng hoic khudn chit T nhu
truong hgp mang polyetylen don 16p. Mang polyetylen nhidu 16p ciing c6 thé duoc sir
dung nhu mang pht thich hgp cho mang khé cam quang.

Tbt hon 12 nén d6i mit voi mang polyetylen phan 16p c6 ty 1&¢ LLDPE theo
lwong ndm trong khoang tir 10 dén 40% theo khéi luong véi 16p cam quang dé su
dung mang polyetylen phan 16p lam mang phu cho DFR. Diéu nay 1 do 16p mang
polyetylen chira LLDPE theo ty 1€ nim trong khoang tir 10 dén 40% c6 do duc nam
trong khoang tir 10 dén 25% va dé che phu 16p cam quang trong qué trinh sin xuat va

mang phu c6 thé dé boc ra khi DFR duge st dung.
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Mang polyetylen phéan 16p duoc st dung lam mang phu cho DFR dé bam chit
cac 16p 1én 16p cam quang ctia DFR va ¢6 thé dé dang béc ra khi DFR duoc st dung.
Ngoai ra, vi mang polyetylen mong, DFR c6 16p cam quang duoc che phi vi mang
polyetylen mdng nay co thé duoc bao quan & dang cudn ma tén it khong gian hon
cudon DFR ¢4 16p cam quang duge pht véi mang polyetylen day.

Vi du thye hién séng ché
Thir nghiém 1:

Luong LLDPE nhat dinh c6 ty trong bang 0,918g/cm® va chi s chay (MFR)
bing 3,8 duoc tron nhu vat liéu hon hop véi LDPE c6 ty trong bang 0,923g/cm?® va
MFR béng 3,6 lam vat liéu nén. Hon hop thu dugc 1a vat liéu nhya khong chira cac
thanh phan polyme khéc, chit déo, chit chéng tao khéi, chat truot, va chit chéng tinh
dién duoc nhao tron néng chay ¢ 150 dén 170°C v6i méy tao mang thdi phong dé san
xuAt mang polyetylen c6 chidu rong bang 1265mm va d6 day nhét dinh.

Do day ciia mang polyetylen duoc san xuét 13 10pm, 13pm, va 15um. Ty 1€ cua
LLDPE trong tong luong (100% theo khéi luong) cia LDPE va LLDPE béng 0% theo
khéi luong, 5% theo khéi lugng, 10% theo khdi lugng, 20% theo khdi luong, 30%
theo khéi lugng, 40% theo khéi luong, 50% theo khdi lugng, va 90% theo khi lugng.
Céc mAu nay duoc danh s 1a cac mAu 1-1 dén 8-3 nhu duogc thé hién trong bang 1.

S6 Tuong 13, sb luong mit ca (sb luong FE), chénh léch vé do day, va d6 trong
sudt (d6 duc) clia mang polyetylen cua céac mAu thu duge duge thé hién trén bang 1.
Luong polyetylen dugc xa ra nhu khia canh v& ning suét san xuét va su ddnh gid toan
dién ciing dugc thé hién trong bang 1.

S6 luong cac 18, sb luong FE, va chénh léch vé do day dugc do bai may phat
hién bé mit (duoc san xuat boi FUTEC INC.) dudi cac diéu kién sau ddy:

0,103mm/diém anh theo huéng chiéu rong ctia mang polyetylen
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0,138mm/vung quét.
Phwong phép trong sudt

Chénh 1éch vé d6 day duoc x4c dinh 1a chénh 1éch gitra do day cuc dai va dd
day cuc tiéu véi khoang do bang 25mm trong cac két qua do.

Su danh gi4 cho timg két qua do nhu sau.

Sb luong 15 trong ving ctia mang polyetylen ¢ chidu rong bing 1265mm va
chidu dai bang 4000mm dugc thé hién. Mang polyetylen dugc phén loai 1a A (uu viét)
khi sb lugng 18 bang khong. Mang polyetylen duoc phan loai 1a B (t6t) khi s6 luong 15
bang mdt. Mang polyetylen dugc phéan loai 1a C (kém) khi s6 luong 18 16n hon hoic
bang hai hoic mang polyetylen bi nitt. Mang polyetylen dugc phén loai 1a A (uu viét)
khi sb lugng mét c4 nhé hon 1,0 trén mdi 100m? mang phu c6 d6 day 19um. Mang
polyetylen dugc phén loai 1a B (t6t) khi s6 lwong mét c4 ndm trong khoang 1,0 dén 2,0
trén mdil00m? mang phu c6 do day 19um. Mang polyetylen dugc phan loai la C
(kém) khi s6 luong cac mét ca 16n hon 2,0 trén mdi 100m? mang phi ¢6 d6 day 19um.
Mang polyetylen duoc phan loai 14 A (uu viét) khi chénh 1éch vé d6 day nho hon
2,5um. Mang polyetylen duoc phén loai 1a B (t6t) khi chénh léch vé do day ndm trong
khoang 2,5 dén 3,5um. Mang polyetylen dugc phan loai 13 C (kém) khi s6 lugng cac
mét ¢4 16n hon 3,5um. Do trong subt dugc xac dinh bdi do duc va dugc phan loai 1a A
(uru viét) khi do duc ndm trong khoang tlr 15 dén 20. Do trong sudt dugc phan loai 12 B
(t6t) khi d6 duc nim trong khoang tir 16n hon 20 dén 25 va tir 12 dén nho hon 15. Do
trong subt duogc phan loai 1a C (kém) khi 49 duc nhé hon 12 hogc 16n hon 25.

Luong duge xa duge bidu didn bai ty s6 (% theo khdi lugng) ciia lugng dugc xa
khi lugng mang polyetylen khéng chira LLDPE (c6 nghia la chi dugc lam tir LDPE)
duoc xa tir may dac 1a 100%. Luong duge xa dugc phan loai 1a S (uu tién nhét), A (wu

tién), B (hop 1y, cho phép tr quan diém san xuét cong nghiép), va C (kém, khong thich
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hop dé su dung thuc té). Cac mau dugce danh gia toan dién dua trén tat ca sb lugng cua
cac 16 (du mang cé nut hay khong), ) luong FE, chénh léch vé do day, do trong subt,
va luong duoc xa va dugce phan loai 1a S (uu tién nhét), A (uu tién), B (hop 1y, cho
phép tir quan diém san xuét cong nghiép), va C (kém, khong thich hop dé sir dung
trong thuc té).

Mau dugc phan loai 1a “ntt” khi mang polyetylen bi nit trong qua trinh san
xuit. Cac danh gia vé cac mau nay dugc hity bo ngoai trir s6 luong céac 16 vi ching

khéng dat dugc muc do danh gia.

Bang 1
S6 FE (mit Ty 1€ luong
Chénh b6 trong
S6 15 c4/100m? dugcxa | Panh
LDPE:LLDPE | Db léch do sudt
Mau (16/don vi | mang phu (% theo gia
(% khéi day : day (um) | (duc) (%) ,
sb dién tich) | c6 do day khéi lugng) | toan
luong) (um) :
19um) dién
Loai Loai Loai Loai Loai
1-1 15 | 3 c 015 A |18] A [19] A
1-2 100:0 3|14l clol]| A | 2] A |21 B [100]| S C
1-3 10 {nut| C nirt - nut - nirt -
2-1 15 1 B |039] A [22] A [19] A
2-2 95:5 13 1 B |032| A [19] A |21 B | 9 S C
2-3 10 | nut C nut - nut - nut -
3-1 1510 A 035 A |21 A [19] A
3-2 90:10 13 1 B |033] A |16 A [21| B | 88 A A
3-3 10 1 B |032] A |16 A |21 | B
4-1 1510 A |08 A |23 A |18| A
4-2 80:20 13101] A 1 B |1,7] A | 17| A | 88 A S
4-3 1010 A |101] B [15] A |20] A
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5-1 15 0 A 1125 B |22 A 18 A
5-2 70:30 13 0 A |1L19] B [21] A 181 A 76 A S
5-3 10 0 A |121] B |21 A 191 A
6-1 15 0 A |143] B |25 B 16| A
6-2 60:40 13 0 A 137 B (23| A | 17| A 63 B A
6-3 10 0 A 132 B |24 A 16| A
7-1 15 0 A |171] B |25 B 14| B
7-2 50:50 13 0 A |15 B |27]| B 141 B 42 C C
7-3 10 0 A |28 C |26| B 14| B
8-1 15 0 A |35 C |34 B 11 C
8-2 10:90 13 0 A |342] C |28| B 11 C 25 C C
8-3 10 0 A 3371 C |27]| B 121 B

Chc miu 1 (cac mAu tir 1-1 dén 1-3) va cac mAu 2 (cac mAu tir 2-1 dén 2-3), tt
ca co ty 1& tron cia LLDPE nhd hon hodc béng 5% theo khdi luong, bi nit khi mang
polyetylen mong bang 10pm nhung khong bi nirt khi ty 1& trén cia LLDPE 16n hon
hodc bang 10% theo khdi luong. Didu nay biéu thi ring ty 1& tron cua LLDPE dugc
yéu ciu 12 khong nhé hon 10% theo khdi luong dé san xuit mang polyetylen c6 do day
mong bang 10um. Tuy nhién, khi ty 1€ tron cuia LLDPE nhé hon 10% theo khéi luong,
cac 15 c6 mit bt ké d day ctia mang. Didu nay biéu thi ring ty 1¢ tron cia LLDPE
nén bang it nhit 10% theo khéi lwgng va tét hon 1a it nhat 20% theo khdi lugng.

Sé lugng FE nhé hon hodc bing 0,5/100m? mang phii ¢6 do day 19um 1én dén
ty 1€ tron cia LLDPE bang 10% theo khéi lugng va tir 0,5/100m? mang phu ¢ do day
19um dén 2,0/100m? mang phii ¢6 d day 19um & 20 dén 40% theo khdi luong. Mot

s6 mang polyetylen ¢6 16n hon 2,0/100m? mang pht c6 dd day 19um & 16n hon hodc
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bing 50% theo khéi luong. Diéu nay biéu thi ring, khi ty 18 tron cia LLDPE ting, s
luong FE ting sao cho ty 1& tron cia LLDPE nén nh6 hon hodc béng 40% theo khdi
lwong vé mit sd luong FE.

V& chénh léch d6 day, khi ty 1& tron ciia LLDPE 16n hon hogc bang 50% theo
khéi lugng, chénh 1&ch d6 day cuia mang polyetylen mong tang qué nhidu dé san xut
mang polyetylen déng déu. Khi n6i dén dd trong sudt dya trén gia tri do duc, mot $6
mang polyetylen c6 gia tri 0 duc nhé hon 12% & ty 1€ tron cia LLDPE bang 90%
theo khdi lugng. Mang polyetylen c6 muc do trong sudt ndy c¢6 xu huéng dua khong
khi vao trong qua trinh cudn mang khi san xuét, ma dugc suy ra 13 dan dén bé mat mip
mo.

Ty 1& ctia lugng dugc x4 gidm khi ty 1 tron cua LLDPE tang. Céc tac gia sang
ché da tim ra ring ty 1& tron cia LLDPE tbt hon 1a khong 16n hon 30% theo khoi
lwong, chip nhan dugc 1én dén 40% theo khéi luong, va khong thé chép nhan khi ty 1¢
tron vuot qua 50% theo khéi luong.

Phén tich toan dién vé cac két qua biu thi ring ty 18 tron ciia LLDPE t6t hon 1a
ndm trong khoang tr 10 dén 40% theo khdi luong va tét hon nita 1a tir 20 dén 30%
theo khéi luong khi tdng lwong LLDPE va LDPE 12 100% theo khdi lugng.

Thir nghiém 2:

Mang polyetylen c6 cung kich thude nhu mang polyetylen cua vi du 1 dugc san
xuét bang cach st dung ciing vat liéu theo cung cach thirc nhu trong vi du 1 ngoai trir
la do day cta ting 16p mang l1a Sum va tong do day cia ba 16p mang 1a 15um . Céc két

quéa duoc thé hién trong bang 2. Mang polyetylen phan 16p nhu mau 12 c6 hai 16p
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mang polyetylen bén ngoai la cac bé mit khong cé LLDPE va 16p trung tAm nam gitra
hai 16p mang polyetylen bén ngoai, ma chira LLDPE véi lugng la 20% theo khéi
lwong. Mau 13 ¢6 ciu tric khac véi méu 12 ma c6 hai 16p mang polyetylen bén ngoai
1a c4c bé mat chita LLDPE véi lugng 20% theo khdi lwong va 16p trung tdm khong
chita LLDPE, ting 16p cé do day bang Sum. C4c mang polyetylen cua mau 1-1 va

mAu 4-1 duoc san xuét trong vi du 1 cling duoc thé hién trong bang 2 dé so sanh.

Béang 2
S6 FE
(mit Ty 18 lugng | Péanh
S6 15 Chénh léch | Do trong
LDPE:LLDPE | D§ c4/100m? dugc xa gi
Mau (Ld/donvi do day subt
(% theo khéi | day mang phi (% theo khdi | toan
s6 dién tich) (um) (duc) (%)
luong (um) c6 d6 day luong) dién
19pum)
Loai Loai Loai Loai Loai
1-1 100:0 15 3 C 015 A 1,8 A [19] A | 100 S C
100:0 5
12 80:20 5 0 A 1031 A 2,2 A |19 A |100 S S
100:0 5
80:20 5
13 100:0 5 0 A |047] A 2,3 A |18 A 94 A A
80:20 5
4-1 80:20 15 0 A 1083 A 2,3 A 18] A 88 A A

Nhu duoc thé hién trong cac két qua nay, mang dugc phan 16p c6 tinh ndng nhu
vay. Ttc 13, mang phan 16p nay dugc bu cac khuyét tat twong ng cua mang don 16p

(vi du 1-1) khong chita LLDPE va mang don 16p (vi du 4-1) chara LLDPE véi luong la
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20% theo khéi lwong. Vi du 12 va vi du 13 trong d6 16p mang khong chua LLDPE
dugc dat trén 16p mang chita LLDPE vé1 lugng bing 20% theo khdi lugng dwgc phan
loai cao hon mAu 1-1 vé sb luong miu va giéng nhur mau 4-1 vé sb luong FE, nhung
36 luong FE thuc té giam so v6i vi du 4-1. Trude khi thir nghiém, mang phan 16p duoc
ky vong dé bu cac 16 c6 mat trong mang don 16p boi 16p khac nhung gdy ra lo ngai vé
s6 lwong FE vi s6 lugng FE ciia mang don 16p duoc bd sung thém. Tuy nhién, mit c4
c6 duong kinh cyc tiéu 13 16n hon hoic bing 0,2mm khong xudt hién nhu dy kién
trong cAu tric phan 16p. Vi du 12 va vi du 13 thich hop hon d tiét kiém chi phi vét
lidu thd vi c& hai chita lugng LLDPE trong téng sd it hon mau 4-1. S6 luong 18, ma
biéu dién cuong dd mang, dugc céi thién dang ké trong mau 12 va mau 13 mic du
luong LLDPE la nho. Khi so sénh gitta mau 12 va mau 13, miu 12, ma chtra lugng
LLDPE trong 16p trung gian nhiéu hon, 13 t6t hon dé cai thién ty 1¢ cia luong duoc xa

va chi phi cta vat liéu tho.
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YEU CAU BAO HO

1. Mang pht cho mang khé cdm quang bao gom:

mang polyetylen chita hén hop polyetylen ty trong thap (low density
polyethylene - LDPE) 4p sudt cao va polyetylen ty trong thip mach thing (linear low-
density polyethylene - LLDPE),

trong d6 mang polyetylen khong chira chét 1am déo, chit chéng déng khéi, chit
truot, va chit chéng tinh dién,

trong d6 mang polyetylen ¢ 16p mang polyetylen c6 ty 1¢€ LDPE trén LLDPE
(% theo khdi lugng) ndm trong khoang tir 90:10 dén 60:40,

trong d6 cac mét ca c¢6 dudong kinh cuc tiéu 16m hon hodc bé'mg 0,2mm c6 mat
frong 100m? mang phu c6 d6 day 19um theo mat bing nhiéu nhat 1a hai,

trong d6 mang polyetylen c6 d6 day nim trong khoang tur 10 dén 20pm, va gia
tri d6 duc ndm trong khoang tir 12 dén 25%.
2. Mang pht cho mang kho cam quang fheb diém 1, trong d6 polyetylen c6 16p
mang polyetylen ¢6 ty 18 LDPE trén LLDPE ndm trong khoang tir 80:20 dén 70:30.
3. Mang phti cho mang kh6 cam quang theo diém 1, trong d6 mang polyetylen c6
16p mang polyetylen c6 ty 1&¢ LDPE trén LLDPE (% theo khéi luong) nim trong
khoang tir 80:20 dén 70:30 va 16p mang polyetylen c6 ty 1& LDPE trén LLDPE (%
theo khéi lwong) ndm trong khoang tir 100:0 dén 80:20.
4. Mang pht cho mang khd cam quang theo diém 1,

trong d6 mang polyetylen c6 ba 16p mang polyetylen gdm t6 hop bét ky cta 16p
mang polyetylen c6 ty 1€ LDPE trén LLDPE (% theo khdi lwong) ndm trong khoang tir
90:10 dén 60:40 va 16p mang polyetylen c¢6 ty 18 LDPE trén LLDPE (% theo khéi
luong) nam trong khoang tir 100:0 dén 80:20.
S. Mang phti cho mang kho cdm quang theo diém 4.

trong d6 mang polyetylen c6 ba 16p mang polyetylen,

trong d6 mot trong sb cac 10p mang polyetylen c6 ty 1& LDPE trén LLDPE (%
theo khéi luong) ndm trong khoang tir 90:10 dén 60:40 va hai 16p mang polyetylen con
lai ¢6 ty 1& LDPE trén LLDPE (% theo khdi lugng) nim trong khoang tir 100:0 dén
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80:20,

trong d6 mot 16p mang polyetylen duoc dinh vi giita hai 16p mang polyetylen
con lai, va

trong d6 mang polyetylen cé ty 1€ LLDPE trong mét 16p mang polyetylen cao
hon trong hai 16p mang polyetylen con lai.
6. Mang pht cho mang kho cdm quang theo diém 4,

trong d6 mang polyetylen c6 ba 16p mang polyetylen,

trong d6 mot trong s6 cac 16p mang polyetylen c6 ty 1& LDPE trén LLDPE (%
theo khéi luong) nam trong khoang tir 100:0 dén 80:20 va hai 16p mang polyetylen con
lai c6 ty 16 LDPE trén LLDPE (% theo khéi lugng) nim trong khoang tir 90:10 dén
60:40,

trong d6 mdt 16p mang polyetylen dugc dinh vi gifta hai 16p mang polyefylen
con lai.
7. Mang phu cho mang khé cdm quang theo diém bat ky trong sb cac diém tir 1
dén 6, trong d6 mang polyetylen c6 ty trong nim trong khoang tir 0,910 dén
0,928g/cm?.
8. Mang kh6 cam quang bao gbm:

16p cam quang, va

mang pht cho mang khé cam quang theo diém 1 duoc xép 16p trén 16p cam
quang.
9. Mang khd cam quang bao gom:

16p cdm quang, va

mang pht cho mang kh6é cam quang theo diém bat ky trong s6 cac diém 1, 3, 4
hodc 6,

trong d6 16p mang polyetylen c6 ty 1¢ LDPE trén LLDPE (% theo khéi luong)
nim trong khoang tir 90:10 dén 60:40 duogc xép 16p trén 16p cam quang.
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