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(54) TAM KIM LOAI BUGC PHU SO BO

(57) Séang ché dé cap dén tAm kim loai duoc pht so bd bao gém tdm kim loai, 16p mang
phu bén dudi khong chira cromat va duoc tao ra trén tim kim loai, 16p mang phu 16t khong
chira cromat va dugc tao ra trén 16p mang pha bén dudi, va 16p mang phu ngoai cung dugc
tao ra trén 16p mang phu 16t, trong do6 ty 1¢ gian dai t61 han khi nut cia 16p mang phu bao
gdm 16p mang phu 16t va 16p mang phu ngoai cung la 16n hon hogc bang 10% va nhé hon
hodc bang 25%, diém nhiét dd chuyén hoa thily tinh cua 16p mang phu lot tir I6n hon 50°C
dén nho hon hoic bang 100°C, 16p mang phu ngoai cing bao gom thanh phan nhya va
thanh phan nhya bao gém nhya acrylic hodc nhwa acrylic dugc cai bién bang polyeste, va,
khi tAm kim loai dugc phtl so bd duoc trai qua qua trinh udn tiép xtc gan 2T, thi ¢o tong
thé nhiéu hon hoic b::ing 5 va it hon hoac b::ing 30 vét nit ¢6 chiéu rong 1a 0,1mm hodac nhé
hon trong 16p mang phil ngoai cuing & ving tap trung & phan dinh ctia chd udn va cé chiéu
dai 13 lmm theo phuong truc giao véi chiéu udn.
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Linh vue k§ thuat dwoc dé cap

Sang ché d& cap dén tdm kim loai dugc phu so bd, duge dung cho xe 6
td, thiét bi gia dung, vat li€u xay dung, cong trinh, may moc, trang thiét bi, dd
chtra va cac thiét bi twong tu khéc, va cu thé 1a dé cap dén cac tAm kim loai
dugc phi so bd c6 d bén chong bam ban, c6 dic tinh chéng bong 16p phu bé
mit dau mat sau khi gia cong, va d6 bén chiu &n mon tuyét voi.

Tinh trang ky thuit ciia sang ché

Céc tim kim loai duoc pht so bd, ma dugc phtl bang céc 16p phu c6
mau dugc st dung thay cho cac san phdm duoc phu sau thong thuong, ma
dugc phu sau khi gia cong dbi voi thiét bi gia dung, vat li€u xay dung, xe 0 td
va céc thiét bi tuong tu khac. TAm kim loai dugc pht so bo nay 14 tm kim loai
da duoc xir Iy so bd vé phan kim loai va duoc phti bang chét phu, va tAm kim
loai dugc phu so bd thuong dugc cat va duoc ép tao hinh dé str dung sau khi
duge phti bang chét phu.

Vi tdm kim loai dugc phu so bo dugc sir dung béng cach duoc tao hinh
va gia céng sau khi phi, nén 16p phu mém déo, ma co ty 1€ gian dai cao
thuong dugce phu 1én do; tuy nhién, mit khac, nhua nay c¢é nhuoc diém & chd
céc chat gay 6 nhiém thudong tham nhap hodc bam theo quy luit tu nhién vao
16p phil va do bén chéng bam ban giam. Cu thé, trong truong hop st dung
ngoai troi, co van dé & chd su 6 nhiém, chéng han, céc khi thai c6 mit trong
khong khi bi bam vao bé mat va bi lam w6t boi nude mua, do d6 tao ra dang
vét mua.

Thong thuong, su tao ra dang vét mua dugce goi 13 nhudm mau hat mua.
Nguyén nhan ctia nhuém mau hat mua duge cho la do méi twong quan gilta
goc tiép xtc nude cua 16p pht va nhudm mau hat mua va cho rang do bén
chéng su nhuém mau giot mua tdt hon khi kha nang thim nude cia 16p pha
cao hon. Tuy nhién, néu su 6 nhiém gén lién véi 16p phu giam di (giam d6 bén

chiu thoi tiét) dudi tic dung cia anh séng, gi6, mua, hodc cic yéu t6 tuong tu
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& cac diéu kién ngoai troi, thi sy 6 nhidm nay bao ldy 16p pht theo quy luét tu
nhién. Vi Iy do nay, ngay ca khi 16p phi1 c6 kha ning thdm nuée, thi viée loai
bd su 6 nhiém nhu vay la khé khin, va ngay ca véi 16p pht ¢ kha nang thAm
nude cao, thi do bén chéng sy nhudm mau giot mua cling gidm do sy giam do
bén chiu thoi tiét. Vi 1y do nay, dé cai thién dé bén chdng sy nhudm mau giot
mua l4u dai cta tAim kim loai dugc phu so bg, can thiét tao ra 16p phu chéng
bam ban trén tAm kim loai, d& khong nhimg kha ning thim nudc duge truyén
cho 16p pht, ma ca dd bén chiu &n mon khi quyén lau dai cua né cling tuyét
voi va ¢o it sy thAm nhdp hodc sy bam dinh theo quy luat tu nhién cac chat 6
nhiém vao 16p ph.

Tuy nhién, mit khéc, vi 16p pha chdng bam ban nay ctng hoan toan,
nén co cac nhuoc diém, chiang han, kha nang gia cong cua ban than 16p phu
thip va do bam dinh 1ép phti ctia phan da gia cong thp. Vi 1y do nay, trén tdm
kim loai dugc phu so b, 16p phti ¢6 khuynh hudng bong ra & ving lan cin cta
phan bé mat dau cit trong thoi gian dién ra quy trinh cét. Do 16p phu da bong
ra bam vao bé mat san phém, nén khi viéc ép duoc thuc hién, c6 vin dé & chd
cac vét xude duoc gy ra do cac phén 16p pht bong ra tir phan bé mit ddu mat
xudt hién & 16p phi va vé bé ngodi ctia san phdm giam. Theo cach nay, trong
truong hop 16p pht chdng bam ban dugce st dung, thi van dé vé dic tinh chéng
bong 16p phil bé mit ddu mut bi giam di.

Mot vai bao cdo vé cac tAm kim loai duoc phi so bd c6 dd bén chéng
bam ban tuyét voi da duoc dua ra. Vi du, tai liéu sdng ché 1 boc 16 tAm thép
duoc phu so bd c6 do bén chéng bam bén tuyét voi, tAm thép dugc phu so bo
bang 16p phu chta tir 20 dén 50 phan trong lugng nhwa melamin hexametylol
dugc metyl ete hoa dugce tron véi 100 phén trong luong nhya polyeste c6 trong
luong phan tit trung binh sé nam trong khoang tir 10.000 dén 35.000 va tri sb
hydro ndm trong khoang tir 50 dén 5, dugc tao ra trén 16p xtr Iy bé mat trén bé
mit tAm thép. Tuy nhién, do 1ép pht dugc boc 1 chira melamin, nén cé nhuogc
diém & chd 16p phti nay bi phan hily béi nhiét hodc axit va tré nén mém, va do

bén chéng bam ban lau dai giam do su bam ban theo quy luét ty nhién duoc
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bao 14y né.

Ngoai ra, tai liéu sang ché 2 boc 16 ché pham phu bé mit ngoai cling c6
kha ning gia cong va do bén chéng bam ban tuyét voi, ché phdm phu bé mat
ngoai ciing dé phu so bd bao gdm nhua polyeste co trong lugng phan t trung
binh s6 ndm trong khoang tir 2.000 dén 6.000 va nhua acrylic c6 trong luong
phén tit trung binh sé nidm trong khoang tir 1.500 dén 8.000. Pugc thira nhan
rang, kha ning gia cong ubn cia ché phim phti theo tai liéu sang ché 2 duogc
cai thién nho viéc bao gébm nhua polyeste; tuy nhién, do nhua acrylic cung
hoan toan duogc tron trong do, nén dac tinh chéng bong 16p phu bé mat dau
mut khong duoc khac phuc.

Ngoai ra, tai liéu sang ché 3 boc 16 tAm kim loai duoc phu c6 dic tinh
chéng bong 16p phti bé mat ddu mat tuyét voi két hop véi 16p phu 16t mém c6
diém nhiét d6 chuyén hoa thity tinh (Tg) 12 30°C hogc thdp hon & duéi 16p phu
cimg hoan toan ngoai cung. Tuy nhién, cic phuong phap hép thu Gng suét
trong quy trinh gia cong & 16p pha 16t mém khéng du 1am giam bét tng suét
duoc tao ra ¢ 16p phi ngoai cung trong truong hop 16p phi ngoai cling 14 nhyua
acrylic hodc nhya acrylic dugc cai bién bang polyeste va dic tinh chbng bong
16p pht bé mit ddu mat van con 1a van dé trong két cAu cua 16p phu nay.

Nhu dugc mé ta & trén, trong cic gidi phap k¥ thuét da biét cho dén
nay, khong cé giai phap k§ thuat nao thu duoc tdm kim loai dugc pht so bo ¢o
d6 bén chéng bam ban, dic tinh chéng bong 16p pht bé mat dau mut, va do
bén chiu #n mon tuyét voi.

Danh sach tai liéu trich dan
Tai liéu sang ché

Tai liéu sang ché 1: Pon yéu ciu cép patent Nhat Ban sé H10-314664

Tai liéu sang ché 2: Pon yéu ciu cap patent Nhat Ban sb 2008-201842

Tai liéu sang ché 3: Pon yéu cdu cap patent Nhat Ban s& 2006-175826
Ban chat k§ thuit cia sang ché

Sang ché duoc thuc hién nhim gidi quyét cic van dé néu trén va muc

dich cua sang che la dé xuat tam kim loai dugc pht so bd c6 do ben chéng
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bam bén lau dai, ¢ dic tinh chdng bong 16p phii bé mat dau mut, va do bén
chiu &n mon tuyét voi.

Theo két qua nghién ciru chuyén sdu cia cac tac gia sang ché, da phat
hién ra rang, c6 thé dam bao d6 bén chdng bam ban 1au dai bang cach st dung
nhya acrylic ctng hoan toan hodc nhuya acrylic duoc cai bién bang polyeste
cho nhua ctia 16p phti ngoai cling. Ngoai ra, da phat hién ra ring, d6 bam cua
16p phti vao tam thép dugc cai thién bang cach st dung nhua polyeste duoc cai
bién bang epoxy, ma la nhua cua 16p mang phu 16t. Hon nita, da phat hién ra
ring, bang cach dat ty 18 gidn dai t&i han khi nut cla 16p mang phd, ma 16p
mang phi nay 1a sur két hop ctia 16p mang pha 16t va 16p mang phu ngoai cung,
& murc 16n hon hodc bang 10% va nho hon hodc bang 25% va dit diém nhiét
d6 chuyén héa thuy tinh cta 16p mang pht 16t & mirc cao hon 50°C va thép
hon hodc bﬁlng 100°C, khi 16p pht bi céng ra boi khuon & thoi gian ép, cac vét
nut nho dugce tao ra ¢ 16p mang phu 16t va 16p mang phu ngoai cung, va tng
sudt duoc 1am giam bét. Ngoai ra, két qué 13, da phat hién ra rang do bam gitra
16p phu cimg ngoai ciing va tAm thép duoc duy tri va ban than 16p phu khong
bi bong ra, va dic tinh chéng bong 16p pht bé mit ddu mut duge cai thién.
Hon nita, bang cach su dung chit bét ky trong sb céc chét bao gém magie
phosphat, canxi phosphat, nhém phosphat, va k&m phosphat trong 16p mang
phu 16t [am chét mau chéng gi, thi ngay ca khi vét nirt xuét hién, su tao ra kém
oxit (gi tring) tir cac vét nit nay van duoc ngin chin va d6 bén chiu an mon
lau dai dugc cai thién. Pugce cho réng, didu nay la do hop chit v6i kém duoc
tao ra do sy rira tréi thanh phan chit mau chéng gi bao gdm thanh phan
phospho va su rtra tréi kém dugce ngén chan.

Sang ché di duoc hoan thanh dua trén cac phét hién nay va muc dich
clia sang ché 1a dé xuét:

(1) Tam kim loai dugc pha so bd bao gdm tAm kim loai, 16p mang pht bén
dudi khong chtra cromat duge tao ra trén tdm kim loai nay, 16p mang phu 1ot
khong chira cromat dugc tao ra trén 16p mang phu bén dudi, va 16p mang pha

ngoai cung dugc tao ra trén 16p mang phu 16t, trong dé ty 1é gidn dai ti han
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khi nt cua 16p phu ma bao gdm 16p mang phu 16t va 16p mang pha ngoai ciing
1a 16n hon hodc bang 10% va nhé hon hodc bing 25%, diém nhiét d6 chuyén
hoa thiy tinh cta 16p mang phu 16t 13 1én hon 50°C va 100°C hodc thap hon,
16p mang pht ngoai cling bao gdm thanh phan nhua va thanh phan nhua nay
bao gém nhya acrylic hodc nhua acrylic dugc cai bién béng polyeste, va, khi
tam kim loai dugc pht so bd duoc trai qua qua trinh uén tiép xtc gan 2T, thi
co téng cong 5 hoac 16n hon va 30 hoéc it hon vét nit ¢6 chiu rong la 0,1mm
hozc nho hon & 16p mang phil ngoai cung trong ving tap trung & phan dinh
ctia chd ubn va cé chidu dai 1a 1mm theo phuong truc giao véi chidu udn.

(2) Tam kim loai dugc phti so bd theo diém (1), trong d6 ty 18 gian dai toi han
khi ntt cia 16p mang phi 16t 1a 16n hon hozc bang 40% va nhé hon hodc bang
50%, ty 1€ gidn dai t61 han khi nit cua 16p mang phu ngoai cung la 1én hon
hodc bang 5% va nhé hon hodc bing 10%, 16p mang pha 16t bao gdm chét
mau chdng gi va thanh phan nhwa va chit mau chbng gi bao gdm it nhit mot
chat trong sb cic chit bao gdm magie phosphat, canxi phosphat, nhom
phosphat, va k&m phosphat, va thanh phan nhya trong 16p mang phu 16t ¢6 thé
bao gébm nhua polyeste duoc cai bién bing epOoxy.

(3) Tam kim loai dugc pha so bd theo diém (1) hoac (2), trong d6 16p mang
phi1 16t bao gébm chat mau chéng gi va ndng d6 cua chit mau chdng gi 6 thé 1a
16n hon hodc bang 10 phan khdi lwong va nhé hon hodc bang 160 phin khéi
lwong so v&i 100 phan khéi lwong cta lwong chét ran nhua.

(4) Tam kim loai duoc pha so bd theo diém bét ky trong s cac diém tir (1) dén
(3), trong d6 16p mang phil ngoai cling c¢6 thé khong chira nhua melamin.

(5) Tam kim loai dugc phu so bd theo diém bét ky trong s6 cac diém tir (1) dén
(4), trong d6 hé sé ma sat dong clia bé mit cta 16p mang phu ngoai cung c6
thé 1a 16n hon hoac b.:fmg 0,06 va nho hon hoac béng 0,25.

(6) Tam kim loai dugc pht so bd theo diém bat ky trong sb cac diém tur (1) dén
(5), trong d6 goc tiép xtic nudce trén bé mat cla 16p mang phu ngoai cung sau
khi dé trong thoi gian 72 gid trong moi trudng 4m & nhiét do 50°C va d6 4m

tuong d6i RH 95% c6 thé 1a 60° hodc thip hon.
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(7) Tam kim loai duoc phti so bd theo diém bét ky trong s6 céc diém tir (1) dén
(6), trong d6 16p mang phi ngoai ciing ¢ thé bao gdm silicat hitu co.

(8) Tam kim loai dugc phu so bd theo diém (7), trong d6 lugng silicat hiru co
trong 16p mang pha ngoai cling ¢ thé 12 16n hon hodc bing 0,1 phan khbi
lvong va nho hon hoac bé"mg 20 ph?ln khdi luong so vai 100 phén khdi luong
ctia luong chét ran nhya ctia 16p mang pha ngoai cling.

(9) T4m kim loai duoc pht so bo theo diém bét ky trong sb cac diém tir (1) dén
(8), trong d6 16p mang phti bén dudi c6 thé bao gém it nhat mot chét trong sb
cac chit bao g("im silic oxit dang hat min, chét két hop silan, va axit tanic.

(10) Tém kim loai dugc phu so bd theo diém bit ky trong sé cac diém tir (1)
dén (9), trong d6 d6 day mang ctia 16p mang phu 16t ¢6 thé ndm trong khoang
tir 3 dén 10um va d6 day mang cia 16p mang pht ngoai cing nim trong
khoang tlr 5 dén 25um.

Theo sang ché, co thé tao ra tim kim loai dugc pht so bd c6 do bén
chéng bam ban, c¢6 dic tinh chéng bong 16p pht bé mat dau mat sau khi gia
cong, va do bén chiu an mon tuyét voi.

MO ta vin tit cac hinh vé

Fig.1 13 hinh v& minh hoa mét cach don gian tinh trang cta cic vét nit
khi tim kim loai duoc pht so b theo phuong an cia sang ché bi cét mot cach
truc giao so véi chiéu ubn tap trung & phan dinh ctia chd uén sau qua trinh uén
tiép xtic gan 2T va mit cit ngang ctia bé mat duogc cét ra duoc quan sat.

Fig.2 1a hinh v& minh hoa mdt c4ch don gian tinh trang trong d6 tim
kim loai dugc phu so bo theo phuong an clia sang ché duoc trai qua qué trinh
ubn tiép xtc gan 2T va phong to ving 1an can cla phan dinh cta chd udn va
minh hoa mét cach don gian tinh trang cta cac vét nit xuat hién trong phan
nay.

MBO ta chi tiét sang ché

Sau day, cic phuong 4n thich hop theo sang ché s& duoc mé ta mot

cach chi tiét co dua vao cac hinh vé.

Tam kim loai dugc phu so bd theo phuong an cta sang ché c6 tAm kim
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loai, 16p mang pha bén dudi khong chira cromat duogc tao ra trén tdm kim loai,
16p mang phu 16t khong chira cromat dugce tao ra trén 16p mang phu bén dudi,
va 16p mang phu ngoai cung dugc tao ra trén 16p mang phu 1ot.

Lép mang phu bén dudi va 16p mang phu 16t khong chira cromat.
Trong truong hop 16p mang phu bén dudi va 16p mang phu 16t khong chira
cromat hodc phosphat, thi 16p mang phu bén dudi va 16p mang phu 16t tuyét
voi vi khong st dung céc chit c6 anh hudng bat 1gi dén méi truong hodc co
thé nguoi.

Ty 1é gisn dai t&i han khi nirt ctia 16p mang pht ma bao gém 16p mang
phu 16t va 16p mang phu ngoai cung 13 1én hon hodc bang 10% va nhé hon
hodc bang 25%. Khi ty 18 gisin dai t6i han khi nit nhd hon 10%, thi cAc vét nit
trong 16p pht ¢6 thé 16n, dd bén chiu dn mon ¢6 thé kém & phan duoc gla cong,
va su bong 16p phti ¢6 thé xuét hién. Ngoai ra, khi ty 18 gian dai toi han khi nit
16n hon 25%, thi d6 bén chdng bam ban giam.

Diém nhiét d6 chuyén hoa thay tinh cla 16p mang phu 16t 1a 16n hon
50°C va 100°C hoic thip hon. Ngoai ra, diém nhiét do chuyén hoa thiy tinh
t6t hon 1a 16n hon 60°C va 80°C hodc thap hon.

C6 thé xac dinh diém nhiét d6 chuyén héa thiy tinh theo phép do nhiét
luong quét vi sai DSC (DSC — differential scanning calorimetry) cua phuong
phap do nhiét d6 chuyén hoéa thuy tinh (JIS K 7121 1987) bang cach st dung
16p phu da bong ra hoac tach ra.

Ty 1€ gidn dai t6i han khi nitt ciia 16p mang phi 16t t6t hon 1a 1én hon
hozc bang 40% va nhé hon hoic bang 50%. Do d6, ing suét cla 16p pht ngoai
cung dugc lam giam bét, cac vét nirt thich hop duogc tao ra, va thu dugc hiéu
qua ngan chédn su bong 16p pht hon nira.

Ty 1¢ gian dai t6i han khi nat cta 16p mang phu ngoai cung tt hon 1a
16n hon hodc bang 5% va nhé hon hoac bang 10%. Do do, 16p phu ngoai cung
duoc lam cting va do bén chéng bam ban cta tAm kim loai dugc phu so bd 1a
tuyét voi.

C6 thé do ty 16 gian dai t6i han khi nirt ctia mai 16p phii bang cach thuc
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hién thi nghiém kéo nho st dung may kiém tra bé mit nho trén 16p pha ma
dugc bong ra d6i vai mdi 16p bang cach cit thanh cac 16p mong song song voi
bé mat.

Khoéng thé xac dinh ty 18 gidn dai t6i han khi ntt cua 16p mang phu 16t
va 16p mang phu ngoai ciing két hop chi nho cac ty 18 gisn dai t6i han khi nut
cua lép mang phu 16t va 16p mang phu ngoai cung riéng ré, va do bam & mat
phan céch cua 16p mang phu 16t va 16p mang phu ngoai cing ¢ anh hudng 1én
d6. C6 thé diéu chinh ty 1¢ gidn dai tdi han khi nit ctia 16p mang phu 16t va 1ép
mang phti ngoai ciing két hop theo, vi du, ndng do ctia chat mau chéng gi. Khi
noéng do cia chit mau chdng gi 1a 10 phan khdi lugng hodc 16n hon so véi 100
phan khdi lwgng cia lugng chét rin nhua, thi d6 bam gifta 16p mang phu 16t va
16p mang pht ngoai cuing dugc cai thién, hon nita, bang cach dit ty 16 gian dai
t6i han khi nit ctia 16p mang phi 16t & mic 16n hon hodc bang 40% va nho
hon hodc bang 50% va ty 18 gidn dai t6i han khi nt cia 16p mang phu ngoai
cung ¢ muc 16n hon hodc béng 5% va nhé hon hoac bé‘mg 10% va tuong tu, thi
ty 1€ gidn dai t6i han khi nit cta 16p phu ctia 16p mang pht 16t va 16p mang
phti ngoai cuing két hop 1a 16n hon hodc bang 10% va nho hon hoic bang 25%.

Theo céch nay, ty 1¢ gidn dai téi han khi nat cta 16p pht cta 16p mang
phti 16t va 16p mang pht ngoai cting két hop 14 1én hon hodc bang 10% va nhé
hon hozc bing 25%, 1a dic diém két cAu cua 16p phi1 theo sang ché va dac
diém nay duoc thu bang cach chon mét cach thich hop céac ty 1€ gian dai tdi
han khi niit cua 16p mang phi 16t va 16p mang phti ngoai clng riéng &, nong

do cda chat mau chong gi va tuong tu.
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Bang 1
Khoang ty 16 [Kéthop [Kéthop N@)pg do cﬁa‘chét mau
gian dai téi gidihan |gi6i han |chong gi (phan khoi luong
han khi nut dudi trén so voi 100 phén khoi lugng
cua lugng chat ran nhua)
Lop mang  (16n hon hoac 0 phan khéi luong
. \] 3 0/ A
phu ngoai bar}g 5% va e, 10%
cung nho hon hodc
bang 10%
Lop mang  |l6n hon hodc 16n hon hodc béng 10 phan
phu 16t bang 40% va 40% 500 khoi lugng va nho hon hogc
nho hon hodc ° ° bang 160 phan khoi lugng
bang 50%
Lop mang  |16n hon hoédc
. N 3 0/
pbu PEOE bar}g 10% V& 110% 25%
cung va 16p |nho hon hodc
mang phu 16t|bang 25%

Bang 1 tong két cac ty 1 gidn dai t6i han khi nit va cac noéng do cua
chat mau chdng gi trong 16p mang phu ngoai cung, 16p mang phu 16t, va 16p
mang ph bao gom 16p mang pha 16t va 16p mang phu ngoai cung theo phuong
an nay. V& nguyén tic, viéc sir dung 16p pht (mém) c6 ty 1é gidn dai cao trong
16p mang phti ngoai cung lam 16p trén cung c6 stc cang 16n va 16p phu (cting)
c6 ty 1& gidn dai thap trong 16p mang phu 16t lam 16p dudi cd suc cang nho
thuong duge xem xét. Tuy nhién, séng ché ding v tuéng nguoc lai va c6 dau
hiéu st dung 16p phu (cting) c6 ty 1é gidn dai thap trong 16p mang phu ngoai
clng va stt dung 16p pha (mém) co ty 18 gidn dai cao trong 1&p mang phu 16t.

Ttce la, khi ty 1€ gian dai cda lop mang pht ngoai cling va lép mang
phti 16t dugc dit nam trong khoang néu trén, thi ngay ca khi 16p phu co ty 1é
gian dai thdp duoc sir dung lam 16p mang phu ngoai cung cua 16p trén cung,
thi van c6 thé dat tong ty 16 gian dai cta 16p mang pht ngoai cung va l6p mang
phit 16t két hop cao. Tai thoi diém nay, da phat hién ra rang su gbp phén cta ty
1¢ gidn dai cua 16p mang phu ngoai ciing vao tong ty 16 gian dai la nho hon

thong thuong. Do diéu nay, da phat hién ra ring tong ty 18 gian dai da duogc
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dam bao, va dé)ng thoi, chiéu rong cua cac vét nit dugce tao ra & phén duoc gia
cong cua 16p mang phu ngoai cung da dugc gidi han ¢ mic 0,Imm hodc nho
hon khi qué trinh udn tiép xuc gan 2T duoc thuc hién sau khi pht mang.

Nhu dugc minh hoa trén Fig.1, 16p mang phu 16t 3 va I6p mang phu
ngoai ciing 2 dugc tao ra trén tim kim loai va 16p mang pht bén dudi; tuy
nhién, cac vét niit c6 thé xuét hién chi trong 1ép mang phu ngoai cing 2 va
hodc c6 thé xuat hién & ca 16p mang phu ngoai ciing 2 va 1ép mang phu 16t 3.

C6 thé do chiéu rong 1 cia cac vét nut xuét hién & phan dugc gia cong
clia 16p mang phil ngoai ciing 2 bing cach cét chiéu rong cua tim kim loai
duoc phi so bd 4 sau khi gia cong nhu duge minh hoa trén Fig.2 song song
v6i chidu udn (chiéu dai ctia tm kim loai dugc pht so bd 4 sau thi nghiém udn
2T) dé chia tAm kim loai thanh 10 phdn bang nhau, va quan sat 10 bé mit cit
ra. Chidu rong 1 ciia vét niat duoc thu bang cach do 16p ngoai cung cua lop
mang pht ngodi cting 2 (tham khao Fig.1). O day, chiéu rong 1 ca cac vét nit
duoc tao ra & phan dugc gia cong cia 16p mang phti ngoai cung 2 ¢6 thé la
duoc do bang cach quan sat bé mit 16p phti ctia tAm kim loai duge pht so bo 4.

Chiéu rong tdi da cua cac vét nat da duoc xac dinh béng cach do cac
chiéu rong vét nit 1 cua l6p mang phu ngoai cting dugc bao gébm & ving A tap
trung & phan dinh ctia chd udn va c6 chidu dai 1a 1mm theo phuong truc giao
v6i chidu ubn & mdi trong sb mudi bé mit cit ra, va ldy gia tri tuyét déi 16n
nhét trong sb tat ca céc gia tri duge do nay.

S6 cac vét nit duoc tinh bang tdng sb cac vét nut trong 16p mang phu
ngodi cung duoc bao gdm & ving A ¢6 chidu dai 14 1mm theo phuong truc
giao so v&i chiéu udn tap trung & phan dinh cua chd udn & mai trong s6 mudi
bé mit cét ra, va ldy gié tri tuyét d6i 16n nhét trong sb cac gia trj téng.

Moi tuong quan gitta mdi ty 18 gidn dai va tong ty 1& gidn dai duoc
phan tich bing sy tuong quan phtrc bing cach st dung su két hop cua 16p
mang phil ngoai cling va 16p mang phu 16t trong cc vi du theo sang ché trong
cac vi du dugc mo ta dudi day.

Két qua 13, & ving cua céc vi du theo sang ché, cong thire (1) sau day
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thu duoc, va su dong gdp cua ty 1€ gian dai cua Y (16p mang phu ngoai cung)
vao toan thé d6 gifin dai rat nho.

Z=-1,7+0,46 X+ 0,03 Y (1)

X la ty 1€ gian dai cia 16p mang phu 1ot

Y la ty 1€ gidn dai cta l6p mang phu ngoai cung

Z la téng ty 18 gian dai

Mat khac, trong khodng cia cac vi du so sanh, cong thuc (2) sau day
duoc thu, va su dong gop cua ty 1€ gidn dai ctia 16p mang pht ngoai cung vao
téng ty 1& gidn dai 1a 16n.
7Z=-3,5+0,61 X+0,32Y (2)

Nhu duoc mé ta & trén, cic nhan t gy ra cac khéc biét vé su déng
gbp cua ty 1é gidn dai cta 1ép mang phil ngoai cling vao tong ty 1& gidn dai
gitra cac vi du theo sang ché va cac vi du so sanh, dugc cho 13 sy anh huong
ctua do bam gifta 16p mang pht ngoai cung va 16p mang phu 16t, sy anh huéﬁg
ctia do bam gifta 16p mang phu 16t va 16p mang phu bén dudi va tuong tu theo
loai nhua va cac su khac nhau vé két ciu.

O thoi gian khi tAm kim loai duoc phi so bd theo phuong an cua sang
ché dugc trai qua qué trinh udn tiép xuc gan 27T, khi ¢6 téng cong tir 5 dén 30
vét niit ¢ chiéu rong la 0,1mm hodc nhé hon dugc tao ra & 16p mang phu
ngoai cung, thi img suat duoc lam giam b&t mét cach thich hop, do do, dd bam
sau khi gia cong 16p phu 16t va tam thép 1a tuyét voi. Khi chidu rong cta céc
vét niat 16n hon 0,1mm, thi d6 bam gifta 16p phu 16t va tdm thép giam va do
bam sau khi gia cong giam. Ngoai ra, néu chiéu rong cua vét nut 1én hon
0,1mm, thi khong thé thu dugc hiéu qua rira troi chat mau chéng gi, do do, do
bén chiu dn mon & phan da gia cong giam. Khi sé cac vét nit nhé hon 5, thi
tmg suit khong dugc 1am giam bét va do d6 do bam sau khi gia cong giam.
Khi s6 cac vét nit 16n hon 30, thi d6 bam gita 16p pht 16t va tAm thép giam va
do bam sau khi gia cong giam.

Theo cach nay, bing cach diéu chinh diém nhiét do chuyén hoa thuy

tinh cua 16p mang phu 16t va ty 1¢ gidn dai t6i han khi nit ctia 16p mang phu
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ma bao gdm 16p mang phu 16t va 16p mang pht ngbéi cuing, tAm kim loai duoc
pht so bd c6 dd bam va dd gian dai vira phai, va cac vét nut nho dugce tao ra va
mg suét duoc lam giam bt khi 16p phu bi cing ra bai khuén trong khi gia
cong cit hodc ép, do d6 dic tinh chéng bong 16p pht bé mat dau mut 1a tuyét
vOl.

Khi ty 1€ gian dai t6i han khi nirt cia 16p mang phu 16t tang 1én, thi ty
1¢ gidn dai t6i han khi nit ctia 16p mang pht bao gém 16p mang pha 16t va 16p
mang phti ngoai ciing cling tang 1én do anh hudng cia né, va, két qua 1a, c6 gia
tri cao hon so voi ty 1€ gidn dai téi han khi nit cta 16p mang pht ngoai cung
riéng re.

Lép mang phil ngodi cling bao gém thanh phan nhuya, va thanh phén
nhwa nay bao gdm nhua acrylic hodc nhua acrylic duogc cai bién bang polyeste.
Do d6, tim kim loai duoc pht so bé c6 dd bén chéng bam ban tuyét voi, dic
biét 1a d6 bén chiu an mon trong khéng khi, va do d6 ¢6 dd bén chéng bam ban
lau dai tuyét voi.

Nhuya acrylic 1a copolyme thu duge bang cach lam néng va monome
acrylic hodc monome metacrylic c6 nhdm hydroxyl phan ng véi este cla axit
acrylic, este clia axit metacrylic, hodc twong tu bang phuong phép di biét rong
rai. B6i voi monome acrylic hodc monome metacrylic co6 nhém hydroxyl dugc
mb ta & trén, c6 thé sir dung, vi du, 2-hydroxyetyl metacrylat, 2-hydroxyetyl
acrylat, hydroxypropyl metacrylat, hydroxypropyl acrylat va tuwong tu, va céc
chét nay c6 thé duoc st dung riéng 1é hodc hdn hop cia ching c6 thé duge s
dung. Ngoai ra, ddi véi este cua axit acrylic hodc este cla axit metacrylic dugc
mé ta & trén, co thé si dung, vi dy, metyl acrylat, etyl acrylat, isopropyl acrylat,
n-butyl acrylat, 2-etylhexyl acrylat, metyl metacrylat, etyl metacrylat,
isopropyl metacrylat, n-butyl metacrylat, 2-etylhexyl metacrylat va tuong tu,
va céc chat nay c6 thé duogc st dung riéng 1é hodc hdn hop cua chung c6 thé
duoc st dung.

Dbi v6i nhua acrylic duoc cai bién bang polyeste, ¢ thé su dung cac

nhua thu duoc bang céach tao phirc va dong trung hop polyeste va acrylat hoac
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lién két ngang polyeste va acrylat bing céc chét tao lién két ngang khéc, hoic
céc chét tuong tu khac. Khi nhwa acrylic duge cai bién bing polyeste la nhua
thu dugc bang cach polyme héa polyol gbe acrylic duoc cai bién bang lacton
va monome géc vinyl chira nhém cacboxyl cu thé, thi nhua nay c6 do bén
chéng bam bén tuyét voi duoc wa thich hon. Polyol gbc acrylic duoc cai bién
bang lacton dugc thu bang cach bd sung hop chét lacton vao nhua acrylic thu
duogc bing cach thuc hién copolyme hoéa gde dién hinh ctia hdn hop bao gdm
monome gdc vinyl chira nhoém hydroxyl, monome gbc vinyl chira nhém
cacboxyl va cac monome gbc vinyl khac trong dung méi hitu co cu thé bang
cach sir dung chat khoi dau polyme hoa gbe dién hinh, va thuc hién phan ung
cong md& vong trong diéu kién khong cé chat xtc tac. Cac vi du vé cac
monome gbc vinyl chita nhém cacboxyl bao gdm axit acrylic, axit metacrylic,
axit maleic, axit fumaric, axit xitraconic, axit itaconic, cdc san pham cong cta
cdc monome gbc vinyl chira nhém hydroxyl va anhydrit phtalic hoac anhydrit
hexahydrophtalic va tuong tu.

L6p mang ph 16t tot hon 13 bao gdm chat mau chbng gi va thanh phan
nhya. Viéc bao gdm chit mau chéng gi trong 16p mang phu 16t khién cho ¢6
thé diéu chinh ty 1& gidn dai t6i han khi nut cta t& hop 16p mang pht ngoai
cung va 16p mang phu 16t. Hon nita, ngay cé khi cac vét nit xuét hién, do su
tao ra cac oxit k&m (gi tring) tir cac vét niit duoc ngan chdn va thay vao d6 la
chat mau chéng gi duoc rira trdi, nén do bén chiu in mon tét. Pé truyén do bén
chiu an mon lau dai, t6t hon 1a chit mau chéng gi bao gbm it nhit mot chat
trong s cac chét bao gdm magie phosphat, canxi phosphat, nhém phosphat va
kém phosphat. Ngoai ra, t6t hon 1a thanh phan nhya trong 16p mang pha 1ot
bao gém (1) nhua epoxy va nhua polyeste, hodc (2) nhua polyeste dugc cai
bién bang epoxy. D6 bam gifta 16p pht va tim thép duoc xac dinh bang do
bam gifta 16p mang phu 16t va 16p mang phu bén duéi; tuy nhién, tt hon 1a
thanh phan nhua trong 16p mang phu 16t bao gém nhuya polyeste duoc cai bién
bang epoxy dé cai thién do bam.

Céc vi du thich hop cua nhua polyeste dugc cai bién bang epoxy bao
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gbm céc san phidm phan tng ctia nhém cacboxyl cua nhua polyeste va nhua
chtra nhém epoxy, hodc cac san pham phan Gng thu duoc biang cac phan tng,
chéng han, cdng, ngung tu, hoac ghép nhua polyeste va nhua epoxy, chéng han,
cac san pham thu duogc bang cach lién két nhom hydroxyl trong nhwa polyeste
va nhom hydroxyl trong nhua epoxy thong qua hop chét polyisoxyanat va
tuong tu.

Céc vi du vé nhua polyeste bao gém céac nhua polyeste khac nhau thu
dugc tir cac rugu nhidu héa tri va da axit bang cdc phuong phap este héa da
biét. O ddy, cac vi du v& cic rugu nhiéu héa tri bao gdm etylen glycol, dietylen
glycol, propylen glycol, neopentyl glycol, 1,4-butandiol, 1,5-pentandiol, 1,6-
hexandiol, bisphenol duoc hydro héa, cac san pham cong etylen oxit hodc cac
san phdm cong propylen oxit cta bisphenol A, glyxerin, trimetylol etan,
trimetylol propan, pentaerythritol va tuong tu, va cac vi du vé da axit bao gdm
anhydrit phtalic, axit isophtalic, axit terephtalic, tetrahydroanhydrit phtalic,
anhydrit hexahydrophtalic, axit azelaic, axit sebaxic, anhydrit maleic, axit
fumaric, anhydrit trimelitic, anhydrit pyromelitic va tuong tu, va ngoai ra, néu
can, co thé st dung két hop vé6i cac cdc monoaxit, chang han, axit benzoic va
axit p-tertiary butyl benzoic.

Céac vi du vé cac nhua epoxy bao gém nhua epoxy loai bisphenol A,
nhuya epoxy loai bisphenol F, nhua epoxy loai novolac va tuong tu.

Céc vi du vé cac hop chit polyisoxyanat bao gdm toluen diisoxyanat,
xylen diisoxyanat, diphenylmetan diisoxyanat, naphtalen diisoxyanat,
hexametylen diisoxyanat, trimetylhexametylen diisoxyanat, isophoron
diisoxyanat, norbornen diisoxyanat, diphenylmetan diisoxyanat dugc hydro
héa, xylen diisoxyanat dugc hydro hoa va/hodc cac san phém cOng, cac biuret,
cac isoxyanurat hodc tuong ty, va cac san phém cOng, cac biuret, hodc cac
isoxyanurat clia hop chét polyisoxyanat loai khong chuyén mau vang, chang
han, hexametylen diisoxyanat, trimetylhexametylen diisoxyanat, va isophoron
diisoxyanat duoc wa thich mét cach dac biét. Mot hop chét polyisoxyanat ¢

thé dugc st dung, hai hogc nhiéu loai c6 thé duogc st dung két hop v6i nhau.
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Dbi v6i nhém phosphat duge dung cho cac chit mau chng gi, ¢6 thé
stt dung cac nhém phosphat da biét théng thuong, chang han, cac thude thi.
P61 v6i nhéom dihydro tripolyphosphat, c6 thé st dung cac nhoém
tripolyphosphat da biét théng thuong. C6 thé str dung céc san pham c6 sén trén
thi truong, vi dy, "K-WHITE" (nhan hiéu da duoc dang ky), 1a nhém dihydro
tripolyphosphat do Tayca Corporation san xut va tuong tu.

D61 voi canxi phosphat, c6 thé sir dung cac phosphat da biét thong
thuong, ching han, céc thude thir. Cu thé, nhém dihydro tripolyphosphat da xir
ly canxi dugc uu tién va, vi du, ¢6 thé st dung "K-WHITE/Ca 650" (da xu ly
canxi) do Tayca Corporation san xuit hoic tuong tu.

C6 thé sir dung céc magie phosphat di biét théng thuong 1am magie
phosphat. Cu thé, nhém dihydro tripolyphosphat da xir 1y magie dugc uu tién
va, vi du, co thé st dung "K-WHITE/K-G105", ma la nhom dihydrogen
tripolyphosphat da xtr ly magie do Tayca Corporation san xuét, hodc hop chét
tuong tu.

Dbi v6i kém phosphat, ¢6 thé sir dung cac kém phosphat d3 biét thong
thudng, chang han, cac thudc thir. Cu thé, nhém dihydrogen tripolyphosphat
da xu ly kém duoc uu tién va, chéng han, c6 thé st dung "K-WHITE/#105" do
Tayca Corporation san xuat, hozc hop chét tuong ty.

Diém nhiét do chuyén héa thay tinh cua 16p mang phu 16t 16n hon
50°C va nho hon hogc bang 100°C. Khi diém nhiét d6 chuyén hoa thuy tinh 12
nhé hon hogc bang 50°C, thi cac vét nit nho khéng xuét hién khi 16p phu bi
cing ra bdi khudn trong thoi gian ép va dic tinh chdng bong 16p phu bé mat
diu mat giam, diéu nay khéng duoc wa thich. Khi diém nhiét do chuyén hoa
thuy tinh 16n hon 100°C, do cac vét nat duoc tao ra 16n qua muc va 16p pha
vun bi bong ra, nén dic tinh chong bong 16p phii bé mat dau mut giam, diéu
nay khong dugc ua thich.

C6 thé kiém soat diém nhiét do chuyén hoa thuy tinh cda 16p mang phu
16t theo diém nhiét do chuyén hoa thuy tinh cta nhua polyeste duogc cai bién

bang epoxy ma la nhua chinh. Cu thé, ¢ thé kiém soat diém nhiét do chuyén
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héa thuy tinh cta 16p mang phu 16t bang cach thay déi diém nhiét d6 chuyén
héa thiy tinh ctia phan nhya polyeste.

Tt hon 1a 16p mang phi ngoai cing khéng chtra nhya melamin. Trong
trudng hop 16p mang phil ngoai ciing khong chtra nhura melamin, cu thé, vi ¢6
it sy hu hong do mua axit, nén d6 bén chiu &n mon trong khong khi tuyét voi
hon. Ngoai ra, do sy bam ban theo quy luét tu nhién duogc ngan chan khong
bam vao nén d6 bén chéng bam ban tuyét voi hon.

Hé s6 ma sét dong cua bé mit tim kim loai duoc phu so by theo
phuong 4n ctia sang ché duoc x4c dinh bang hé sé ma sat dong ctia bé mit 16p
mang phti ngoai cting va tét hon 13 16n hon hodc bang 0,06 va nhd hon hoic
bang 0,25, va tét hon nita 14 16n hon hodc bang 0,06 va nhé hon hodc bang
0,13. Khi hé sb ma sat dong 1a 0,06 hoac 16n hon, trong truong hop tAm kim
loai dugc pha so bd duoc st dung ¢ dang cudn, thi cudn nay khéng bi méo,
didu nay duogc ua thich. Ngoai ra, khi hé sb ma sat dong 14 0,25 hodc nhé hon,
16p pht khong bi hu hai & thoi gian ép va kha ning ép khéng giam, diéu nay
duoc ua thich.

C6 thé diéu chinh hé sb ma sat dong bang cach st dung séap duogc su
dung thong thuong va diéu chinh luong sap duoc bd sung vao 16p mang phu
ngoai cung.

Goéc tiép xuc nude cua bé mat 16p mang phi ngoai cling sau khi dé tAm
kim loai dugc phti so bo theo phuong 4n clia sang ché trong moi trudong am ¢
nhiét d6 50°C va d¢ am tuwong d6i RH 95% trong thoi gian 72 gid tdt hon 1a
60° hodc nhd hon. Trong trudng hop goc tiép xtic nude & cac didu kién nay 1a
60° hodc nhd hon, thi mua rira sy 6 nhiém ndy mot cach dé dang hon. P6 16n
ctia goc tiép xtic nude & cac diéu kién nay cang nhé thi cang tét, gia tri gidi
han duéi cua goc nay khong bi gidi han mot cach cu thé. C6 thé do goc tiép
xtc nudce bang cach st dung dung cu do da biét. V& phuong phép dit goc tiép
xuc nude & cac didu kién ndy ¢ muic 60° hodc nhd hon, phuong phap bd sung
silicat hitu co vao 16p phi ngodi ciing c6 thé dugce xem xét, nhung céc phuong

phép khac ciing ¢6 thé duoc st dung. Lép mang pht ngoai cling tot hon 1a bao
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gbm silicat hitu co.
Hop chit silicat hitu co bao gbém nhém silic thuy phan dugc va 1a hop

chétc6 cong thirc chung (1) hoic phan ngung dugc phan hiy mot phén cta né.

2
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(Trong cong thuce (1), tr R, dén R4 doc 1ap v6i nhau 1a cdc nhém hitu co ¢6 thé
gidng nhau hozc khic nhau. Ngoai ra, n 1a s6 nguyén bang 1 hodc 16n hon.)

Luong silicat hitu co c¢6 mét trong l6p mang phu ngoai cung t6t hon 1a
16n hon hoac bﬁmg 0,1 phﬁn khoi luong va nhé hon hoac bﬁng 20 phﬁn khoi
luong so vé1 100 phan khéi lwong ctia lwong chét ran nhua cta 16p mang phu
ngoai cting, va tot hon nita 13 5 phan khdi lwong hodc 16n hon va 15 phan khéi
lwong hodc nhé hon. Khi lugng silicat hitu co 1a 0,1 phan khéi lugng hoic 16n
hon, do bén chéng bam ban duoc cai thién, diéu nay duoc ua thich. Ngoai ra,
khi lIuwgng silicat hitu co vuot qua 20 phan khéi luong (hon 20 phan khdi
luong), cac khuyét diém & bé ngoai dé dang duoc tao ra.

Nong d6 cua chét mau chdéng gi trong 16p mang phu 16t t5t hon 1a 16n
hon hoic bing 10 phin khéi lvong va nhé hon hodc bang 160 phan khéi luong
so v&i 100 phan khéi luong ctia lwong chét rin nhua, va tot hon nita la 16n hon
hodc bang 50 phan khéi luong va nho hon hodc bang 160 phan khdi luong.
Khi ndng do cta chét mau chéng gi 13 10 phan khéi lwong hozc 16n hon, do
bén chiu dn mon duogc cai thién, diéu nay duoc ua thich, va khi néng do cua
chét mau chéng gi 1én hon 160 phan khéi luong, thi dic tinh chdng bong 16p
phtl bé mit dau mut giam vi lwong nhya nho.

Péi v6i chat mau chéng gi cia 1ép mang phu 16t duge phu 1én tam kim

loai dugc phu so bg, cod thé sur dung cac chit mau chéng gi da biét két hop véi
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nhau va, vi du, c6 thé st dung silic dioxit duoc trao ddi ion canxi, céac hop chét
magie silicat, cac chat chdng gi gbc crom khéng c6 hoa tri sau, vi du, céc
molybdat, cac chat mau duoc két hop voi vanadat/axit phosphoric (thudng
duoc got 1a cac chét mau VP) va tuong tu. Cac chat mau nay co thé 14 cac san
phém c6 san trén thi truong. Silic dioxit duogc trao d6i ion canxi la loai da biét
thong thuong cua silic dioxit trong d6 canxi dugc trao dbi ion véi nhém silanol
trén bé mat silic dioxit, va cling co thé st dung silic dioxit dugc trao ddi ion
canxi c6 san trén thi truong. Céc vi du vé silic dioxit duge trao ddi ion canxi
c6 san trén thi trudng bao gdm "Shieldex" (nhan hiéu da duoc dang ky) do W.
R. Grace & Co.-Conn. san xuét va tuong tu.

Bing cach bao gdm it nhat mot chét trong s6 cac chit bao gém silic
oxit dang hat min, chét két hop silan va axit tanic trong 16p mang phu bén dudi,
dd bam vao nhua polyeste dugc cai bién bang epoxy cia 16p mang phu 1ot 1a
tuyét voi, diéu nay duoc ua thich.

Luong bam cua 16p mang phi bén dudi khong bi gidi han mot cach cu
thé, nhung t6t hon 1a téng khdi luong chit nam trong khoang tir 10 dén
1000mg/m*. Khi lwong bam cua 1ép mang phd bén dudi nhé hon 10mg/m?, ¢6
quan ngai ré“mg d6 bén chiu &n mon c¢é thé bi hu hédng va dac tinh chéng bong
16p phil bé mat dau mut c6 thé 1a giam di, didu nay khoéng dugc ua thich.
Ngoai ra, khi lugng bam cta 16p mang pha bén duéi 16n hon 1000mg/m?, c6
quan ngai rang dic tinh chéng bong 16p phui bé mit dau mut c6 thé giam, diéu
nay khong dugc ua thich.

Luong bd sung cua axit tanic tot hon nita 1a ndm trong khoang tir 2 dén
80g/1. Khi luong bd sung axit tanic nhd hon 2g/1, hiéu qua chéng gi va do bam
cta 16p pht khong duge thu mot cach day du, trong khi dé, khi lugng b sung
axit tanic vuot qua 80g/1, hiéu qua chdng gi va dé bam cua 16p phu giam hoac
lwong bd sung khéng duoc hoa tan trong dung dich nudc.

Céc vi du vé cac chat két hop silan ¢6 thé st dung duge bao g6m y-(2-
aminoetyl) aminopropyltrimetoxysilan, y-(2-aminoetyl)

aminopropylmetyldimetoxysilan, y-(2-aminoetyl) aminopropyl trietoxysilan, y-
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(2-aminoetyl) aminopropylmetyldietoxysilan, y-(2-aminoetyl)
aminopropylmetyldimetoxysilan, y-metacryloxypropyltrimetoxysilan, y-
metacryloxypropyl metyldimetoxysilan, y-metacryloxypropyl trietoxysilan, y-
metacryloxypropylmetyldietoxysilan, N-B-(N-vinylbenzylaminoetyl)-y-
aminopropyltrimetoxysilan, N-B-(N-vinylbenzyl aminoetyl) -y-amino propyl
metyl dimetoxysilan, N-B-(N-vinylbenzylaminoetyl)-y-
aminopropyltrietoxysilan, N-B-(N-vinylbenzylaminoetyl)-y-
aminopropylmetyldietoxysilan, y-glyxidoxypropyltrimetoxysilan, y-
glyxidoxypropylmetyldimetoxysilan, y-glyxidoxypropyltrietoxysilan, y-
glyxidoxypropylmetyldietoxysilan, y-mecaptopropyltrimetoxysilan, y-
mecaptopropylmetyldimetoxysilan, y-mecaptopropyltrietoxysilan, y-
mecaptopropylmetyldietoxysilan, metyltrimetoxysilan, dimetyldimetoxysilan,
metyltrietoxysilan, dimetyldietoxysilan, vinyltriaxetoxysilan, y-
clopropyltrimetoxysilan, y-clopropylmetyldimetoxysilan, y-
clopropyltrietoxysilan, y-clopropylmetyldietoxysilan, hexametyldisilazan, y-
anilinopropyltrimetoxysilan, y-anilinopropylmetyldimetoxysilan, y-
anilinopropyltrietoxysilan, y-anilinopropylmetyldietoxysilan,
vinyltrimetoxysilan, vinylmetyldimetoxysilan, vinyltrietoxysilan,
vinylmetyldietoxysilan, octadexyldimetyl [3-(trimetoxysilyl) propyl] amoni
clorua, octadexyldimetyl [3-(metyldimetoxysilyl) propyl] amoni clorua,
octadexyldimetyl [3-(trietoxylsilyl)propyl] amoni clorua, octadexyldimetyl [3-
(metyldietoxysilyl) propyl] amoni clorua, y-clopropylmetyldimetoxysilan, y-
mecaptopropylmetyldimetoxysilan, metyltriclosilan, dimetyldiclosilan,
trimetylclosilan va céc chét tuong tu.

Xét vé cua do bam cua 16p phu va do bén chiu #n mon, tét hon la
luong chat két hop silan nam trong khoang tir 2 dém 80g/1.

Theo phuong an nay, silic oxit dang hat min 1a silic dioxit c¢6 thé duy tri
mdt cach 6n dinh tinh trang phén tan trong nudc trong truong hop dugce phan
tén trong nudc do c6 duong kinh hat nho. Ddi véi silic oxit dang hat min, ¢6

thé st dung gel silic dioxit c6 san trén thi truong, chéng han, "Snowtex N",
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"Snowtex C", "Snowtex UP", "Snowtex PS" (tit ca déu do Nissan Chemical
Industries, Ltd. san xuét), "Adelite AT-20Q" (do Asahi Denka Kogyo, Ltd. san
xuét) hodc silic dioxit bét, ching han, Aerosil # 300 (do Nippon Aerosil Co.,
Ltd. san Xuét), hoac tuong tu. Silic oxit dang hat min cé thé dugc chon mot
cach thich hop theo vé bé ngoai duoc yéu cau.

Ngoai ra, d6i v6i phuong phap sdy khé va nung trong qua trinh phu, c6
thé st dung cac phuong phap sdy kho va nung da biét thong thuong, chang han,
16 khong khi néng, 16 Itra truc tiép, 16 hdng ngoai xa, 16 gia nhiét cam ung va
thiét bi twong tu.

Do day mang cua 16p mang phu 16t va 16p mang phd ngoai cung theo
phuong 4n ctia sang ché tét hon 1a ndm trong khoang tir 1 dén 30um. Khi do
day mang nhé hon 1um, ¢6 quan ngai rang cac chirc nang (vi du, cac dic tinh
bién mau) cua 16p phu ¢ thé khong thu dugc, trong khi d6, khi d6 day mang
16n hon 30pum, c6 quan ngai rang cac khiém khuyét phtl & dang vét 1dm c6 thé
xuat hién trong qu4 trinh pht va nung.

Béi voi tAm kim loai dugc dung cho tAdm kim loai dugc pht so b theo
phuong 4n ctia sang ché, c6 thé sir dung vat liéu kim loai da biét thong thuong.
Vat liéu kim loai nay cé thé 1a vat liéu hop kim. Céc vi du vat liéu kim loai bao
gbém tim thép, tAm thép khong gi, tAim nhém, tAm hop kim nhém, tdm titan,
tAm déng va tuong tu. Cac kiéu ma khéc nhau c6 thé duogc st dung cho bé mit
cua céac vat liéu nay.

Céac vi du vé kiéu ma bao g61n ma kém, ma nhom, ma déng, ma niken
va tuong tu, va viéc ma hop kim cta cdc 16p ma nay cé thé duoc st dung.
Trong truomg hop cla tim thép, c6 thé su dung céc tdm thép da biét thong
thuong va cac tdm thép da ma, chang han, céc tdm thép duoc ma kém bing
c4ch nhung noéng, céc tim thép dugc ma kém bang cach dién phén, cic tm
thép dugc ma hop kim kém-niken, cac tim thép duoc ma hop kim néng chay,
cac tAm thép duoc ma nhom, cac tim thép dugc ma hop kim nhom-kém, va
cac tAm thép khong gi. Cu thé, trong truong hop tAm thép ma k&m, do bén chiu

an mon duogc cai thién hon nita, ma diéu nay duogc ua thich. O day, tam thép
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ma k&m 14 céc tAm thép dugc ma bé‘mg kém, chéng han, tAm thép dugc ma kém
bang cach nhing néng hodc tim thép dugc ma k&m bang cach dién phan, cac
tAm thép dugc ma hop kim ctia kém va mot kim loai khac, chéng han, tAim thép
dugc ma hop khn.kén}{ﬁken,ténlthép dugc ma hop kim néng chay, va thm
thép dugc ma hop kim nhom-kém. Trong sb céac tAm thép dugc ma kém nay,
céc tAm thép ma kém, ching han, cic tdm thép duoc ma k&m bang cach nhing
néng va tim thép dugc ma kém bang cach dién phan cé hiéu qua chéng an
mon kim loai 1én va c6 dd bén chiu &n mon tuyét voi hon, diéu nay duoc ua
thich. Ngoai ra, khi luong ma bam clia cac tdm thép dugc ma kém ndy nam
trong khoang tir 40 dén 90g/m” & mot mat, thi ca kha ning gia cong va do bén
chiu &n mon déu thoa man, diéu nay dugc ua thich. Khi lugng ma bam & mot
mit nhé hon 40g/m?, ¢6 quan ngai rang d6 bén chiu an mon ¢6 thé bi hu héng,
trong khi do, khi lugng ma bam & mot mat 16n hon 9Og/m2, co quan ngai ré‘mg
sw nit 16p ma c6 thé xuat hién trong quy trinh gia cong va kha nang gia cong
c6 thé bi hu hong.

Phuong phép pht ctia mdi 16p pht khong bi gidi han mét cach cu thé,
va ¢6 thé chap nhan cac phuong phap phu da biét théng thuong, chiang han,
phu lan, phu lan rung, phun khong khi, phun khong c6 khong khi, cac phuong
phap nhing va tuong tu. Hon nita, khi viéc pht duoc thuc hién béng day
chuyén phu lién tuc duoc goi la day chuyén phu cudn hodc day chuyén phu
tam thong thudng ma dugc trang bi cac thiét bi phtl ndy, c6 thé san xuét hang
loat véi hiéu qua hoat dong phii cao, diéu nay duoc ua thich.

Vi du thwe hién sang ché
Chi tiét ctia cac vi du duge mé ta dudi day.
1. TAm kim loai gbc

D6i voi tim gde, cac tAm sau day dugc st dung: tim thép duoc ma
k&m bing cach nhing néng "NS Silver Zinc (nhan hiéu da dugc dang ky)" do
Nippon Steel & Sumitomo Metal Corporation san xuat (sau ddy duoc goi 1a
GI), tAm thép dugc ma kém béng cach dién phan "NS JINCOAT (nhan hiéu da

duoc dang ky)" do Nippon Steel & Sumitomo Metal Corporation san xuét (sau
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day duoc goi la ECD,ténlthép duoc ma hop kim k€m-niken "NS Zinclite
(nhdn hiéu di duoc dang ky)" do Nippon Steel & Sumitomo Metal
Corporation san xuat (sau ddy duoc goi 1a ZL), tAm nhom "JIS 3004" (sau day
duoc goi 1a Al), tm thép khong gi "SUS 430" (sau ddy duoc goi 1a SUS), tAm
thép dugc ma hop kim kém-nhom "Galvanium (nhéan hiéu da duoc dang ky)"
do Nippon Steel & Sumikin Coated Sheet Corporation san xuét (sau day dugc
goi 1a GL), tdm thép dugc ma hop kim kém-nhém-magie-silic "SuperDima
(nhan hiéu dad duoc dang ky)" do Nippon Steel & Sumitomo Metal
Corporation san xuét (sau ddy duoc goi 1a SD), tAm thép duoc ma hop kim
kém-nhom-magie "ZAM (nhan hiéu da duoc dang ky)" do Nisshin Steel Co.,
Ltd. san xuét (sau ddy duoc goi 1a ZAM). Bé day tAm cua tdm gbc 14 0,6mm.

Luong ma bam cia ZL duoc st dung trong thir nghiém nay 1a 20g/m” &
mot mét, va lugng niken ¢ 16p ma 1a 12% khéi luong. Ngoai ra, GI, SD, GL,
va ZAM duogc st dung voi cac lugng bam ma la 6Og/m2 0 mot mat va EG
duoc st dung voi luong bam ma la 2Og/m2 0 mot mat.
2. Lop phu

Trong vi du nay, tam kim loai duoc phu so bd duoc san xuét trong do,
trén tim kim loai (tdm gdc), ¢6 16p phu ba 16p gdm 16p mang phu bén dudi
khong chtra cromat ¢ mot mdt (mat trude), l6p mang phu 16t trén 16p mang
phu bén dudi, va 16p mang phu ngoai cung trén 16p mang phu 16t, va trén mit
con lai (mat sau), ¢ 16p mang phu bén dudi gidng véi mat trude, cung lop
mang phu 16t trén 16p mang phd bén dudi, va 16p phil mat sau trén 16p mang
phu lét.
Lop mang phu bén dudi

L&p phi nam dudi 1: EC2000 do NIPPONPAINT Co., Ltd. sén xuit

L&p pht nam dudi 2: Dung dich nuée bao gom 5g/l chét két hop silan
(y-glyxidoxypropyltrimetoxysilan), 1,0g/l silic dioxit keo phén tan dugc trong
nude ("Snowtech-N" do Nissan Chemical Industries, Ltd. san xuét), va 25g/1
nhua polyeste c6 nuéc (MD-1100 do Toyobo Co., Ltd. san xuét)
Lép mang phu lot
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V&1 cac nhua duge md ta trong Bang 2 la nhua chinh, cac nhua nay
dugc hoa tan trong dung moéi hitu co (dung moi trong d6 xyclohexanon va
Solvesso 150 duoc tron voi ty 1€ khéi lugng 1: 1 duogc st dung) sao cho néng
do luong chét ran nhua 1a 30% khéi lugng. Trong truong hop hai loai nhua
chinh duoc tron, thi 50% khéi luong ctia moéi nhya chinh duoc tron trong do.
Diém nhiét do chuyén hoa thuy tinh cda nhya dugc mo ta trong Bang 2 duoc
do bang cach phép do nhiét luong quét vi sai.

Tiép theo, nhyra melamin "Cymel (nhan hiéu da duoc dang ky) 303" do
Cytec Industries Incorporated san xuét dugc bd sung vao nhua chinh lam chét
lién két ngang. Lugng nhya melamin dugc bd sung sao cho ty 16 khi luong
cua lugng chit rin nhua 12 luong chit rén nhua chinh: luong chat rin nhua
melamin = 80: 20. Ngoai ra, 0,5% khdi luong chit xuc tic axit "chét xuc tac
(nhén hiéu da duoc ding ky) 600" do Cytec Industries Incorporated san xuét
duoc bod sung vao dung dich hon hop cua nhya polyeste va nhua melamin, va
cac chit nay dugc khudy dé thu dugc 16p phu trong sudt. Tiép theo, céc 16p
phu 16t dugc thu (tham khao bang 3 duéi day) bang cach bd sung va khudy
luong can thiét cta dihydro nhoém tripolyphosphat "K-WHITE G-105" (sau
day dugc goi 1a P-Al) do Tayca Corporation san xuat 1am chat mau chéng gi,
silic dioxit dugc trao ddi ion canxi "Shieldex C303" (sau day duoc goi la Ca-
Si), do W. R. Grace & Co.-Conn. san xuit, chit mau chbéng gi gbc kém
phosphat "EXPERT (nhén hi¢u da dugc ding ky)-NP 500" (sau day duogc goi
1a P-Zn), magie dihydrogenphosphat (sau day duoc goi la P-Mg) lam thudc thu,
va canxi phosphat lam thudc thir (sau ddy duoc goi 1a P-Ca) trong 16p pht nay.
Diém nhiét d6 chuyén hoa thiy tinh ctiia nhua dugc mo ta trong Bang 3 duoc

do bang cach phép do nhiét lugng quét vi sai.
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Bang 2
Loai nhua Tg(°C)
Bl Nhua polyeste duoc cai bién bang epoxy 40
B2 Nhua polyeste duoc cai bién bang epoxy 50
B3 Nhua polyeste duoc cai bién bang epoxy 55
B4 Nhua polyeste duoc cai bién bang epoxy 70
B5 Nhua polyeste duoc cai bién bang epoxy 100
B6 Nhua polyeste duoc cai bién bang epoxy 110
B7 Nhua epoxy 65
B8 Nhua polyeste 55
Bl14 Nhuyra polyeste 79

Nhua polyeste dugc cai bién bang epoxy: Copolyme ctia nhua epoxy
loai bisphenol A va polyeste (mdi loai Byron do Toyobo Co., Ltd. san xuét)
Nhua epoxy: nhua epoxy loai bisphenol A
v Nhua polyeste (diém nhiét d6 chuyén hoa thay tinh: 55°C): Byron
(nhan hiéu da duoc dang ky) 660
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Pé do ty 18 gisn dai t6i han khi nit cta 16p mang phu 16t, thi nghiém
kéo duogc tién hanh. Trong thi nghiém kéo nay, 16p phu ndm duéi 2 dugc bam
vao tam gbc GI véi luong 100mg/m”>, sau dé, 16p phu 16t dugc phi 1én d6 véi
bé day Spm va tAm nay duoc kéo véi toe d6 200mm/phut. Ty 18 gidn dai t6i
han khi ntt cia tdim gbc 14 60%, va it hon 60% tuong tGng véi ty 18 gian dai
cua mang.

Lép mang pht ngoai cung
Nhua chinh

Céc nhua dugc mo ta trong Bang 4 sau day dugc dung lam nhua chinh.

O day, diém nhiét do chuyén héa thuy tinh cia cédc nhya dugc mo ta trong

Bang 4 dugc do bang cach phép do nhiét lwong quét vi sai.

Bang 4
Loai nhua Tg (°C)
B9 Nhua acrylic 55
B10 [Nhua acrylic duoc cai bién bang polyeste 55
B11 | Nhua polyeste 55
B12 |Nhua acrylic duoc cai bién bang polyeste 21
B13 [ Nhua polyeste 79

Nhua acrylic (diém nhiét d6 chuyén hoa thay tinh: 55°C): Udouble (nhén hiéu
da dugc dang ky) S-2818.

Nhua polyeste (diém nhiét d6 chuyén héa thuy tinh: 55°C): Byron (nhan hiéu
da duoc dang ky) 660.

Nhua polyeste (diém nhiét d6 chuyén héa thuy tinh: 79°C): Byron (nhan hiéu
da duoc dang ky) 885.

Nhua acrylic duge cai bién biang polyeste (diém nhiét do chuyén hoa thuy tinh:
21°C va 55°C): copolyme dugc mo ta & trén.

Chét tao lién két ngang

Pbi véi chit lien két ngang nhua amino, "Cymel (nhan hiéu dd dugc

-27-



23392

dang ky) 303" (duoc goi la "Me") ma la nhya melamin dugc metyl héa do
Mitsui-Cytec Ltd. san xuét, Desmodur BL-3175 (dugc goi 1a BI) ma la
isoxyanat do Sumika Bayer Uretan Co., Ltd. san xuét, va nhyua epoxy EX-252
(duoc goi 12 EP) do Nagase ChemteX Corporation san xuét duoc bd sung sao
cho ty 18 ctia nhua chinh: chét lién két ngang 13 80:20 phan khéi luong. "Chét
xuc tac 602" do Mitsui-Cytec Co., Ltd. san xuét dugc dung lam chit xuc téc.
Luong bb sung cua chit xuc tac 1a 0,5 phan khéi luong tinh theo 100 phéan
khéi lugng ctia lugng nhua rén chinh.

Silicat hitu co

Metyl silicat 51 (do Colcoat Co., Ltd. san xuét) dugc bd sung lam
silicat hitu co.
Sap

Sép do Nippon Seiro Co., Ltd. san xuét, c6 diém noéng chay la 61°C
dugc dung. Hé s6 ma sat dong duoc thay ddi phu thudc vao luong bd sung cia
sap.

Chat mau

Titan oxit, sit oxit, va mudi than c6 s&n trén thi truong dugc dung dé
tao mau. Tong ndng dd chit mau 1a 20 phan khéi luong tinh theo 100 phan
khdi luong cua luong rén.

Bang 5 trinh bay ché phim phu bé mit ngoai cung thu duoc bing cach
tron cic thanh phan néu trén dé tao thanh phu. Trong Bang 5 dudi day, cac
luong bd sung cua céc silicat 1a phan khéi luong so véi 100 phan khéi luong
ctia lugng chit ran nhya. Cac thanh phan nay dugc hoa tan trong dung moi
hitu co (hon hop trong d6 ty 18 khéi lwong xyclohexanon: Solvesso 150 = 1: 1)

sao cho ndng d6 luong chit rdn nhua 1a 30% khdi lugng.
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Bang 5
Loai 16p pht trén (?Pét £ gliﬁgnsgil?coat T.Si I¢ .. G,é ¢ tiép
cimg Nhua | lién két (ph?m Khéi g01an dai Xouc nudc
ngang || ono) (%) )
Lop phutréncung 1 | B9 BI 0 5 82
Lop phutrén cung 2 | B10 | BI 0 10 82
Loép phutrén cung3 [B11 | Me 0 20 82
Lép phu trén cung4 |[B10 | Me 0 10 82
Lép phutréncung 5 |B10 |BI 0,05 10 65
Loép phutrén cung 6 [B10 | BI 0,1 10 60
Lop phutréncung 7 |B10 |BI 1 10 55
Lop phutrén cung 8 [B10 | BI 10 10 50
Lop phutrén cung 9 [B10 | BI 20 10 45
Lop pht trén cung 10 [B10 | BI 25 5 45
Lép phutrén cung 11 {B12 | BI 1 38 55
Lép phu trén cung 12 |B13 | BI 1 5 55
Lop phu trén cung 13 {B10 | EP 1 10 55

Thi nghiém kéo duoc tién hanh dé do ty 1 gisin dai téi han khi nit cta
16p mang phu ngoai cung. Trong thi nghiém kéo nay, 16p phti nim dudi 2 duoc
gan vao tim gbc GI véi lugng 100mg/m?, sau do 16p phu trén cung dugc phu
v6i bé day Sum, va tim nay duoc kéo véi tde do 200mm/phuat. Ty 1€ gidn dai
t61 han khi niit cta tim gbc 13 60%, va it hon 60% tuong tng vai ty 1€ gian dai
clia mang.

3. San xuAt tAm kim loai dugc phu so b

Céac tam kim loai khac nhau duoc tdy nhon bang cach nhing trong
dung dich nudc chira 2% ndng do tinh theo khéi lugng cua FC-4336 (do Nihon
Parkerizing Co., Ltd. san xuét) ¢ nhiét do 60°C trong thoi gian 10 gidy, duoc
lam sach bang nudc, va sau d6 dugce sdy kho. Tiép theo, 16p phu nim dudi
dugc pht & ca hai mat cia tAm kim loai bang may phu lan va duoc sdy kho

trong 160 khong khi néng. Cac diéu kién siy khé trong 10 khong khi nong dugc
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dat sao cho nhiét do dich ctia tAm kim loai 1a 60°C. Lién quan dén luong bam
clia quy trinh xir Iy khong c¢é cromat, viéc phil duoc tién hanh dé gin tong
lwong rén 1a 80g/m”.

Tiép theo, cac 1&p phu 16t dugc diéu ché nhu dugc mé ta & trén duoc
pht 1én ca hai mat ctia tAm kim loai, trén d6 16p pha ndm dudi dugce phi bing
mdy phu lin dé c6 d6 day mang khé 13 Sum, va duoc sdy kho va hoa cung
trong 10 gia nhiét cam mg trong d6 khong khi néng duoc théi & cac didu kién
sao cho nhiét do dich cua tAm kim loai 1a 210°C. Sau khi séy khé va nung,
nudc duoc phun l1én tdm kim loai dugc phu dé thuc hién lam mat b%mg nuac.

Ngoai ra, 16p phu trén cung dugc phit & mgt mat ctia 16p mang phu 16t
va mau xam "FL 100 HQ" ma la 1ép pht mat sau do Nippon Fine Coatings Co.,
Ltd. san xuét, duoc phu 1&én mat con lai béng may phu lan sao cho [6p pht trén
cung c6 d¢ day mang kho 1a 15um, 16p pht phia sau c6 d6 day mang khoé Sum,
va duoc sdy khé va nung mot cach ddng thoi trong 10 gia nhiét cam Gng trong
do khong khi noéng dugc thdi & cac diéu kién ma nhiét d6 cua tim kim loai dat
230°C, va viéc lam ngudi béng nude duge tién hanh dé thu duoc tAm thép
duoc phu so bo 1a vat liéu mau.

Keét cau cua bé mit mau da san xuat dugc mé ta trong Bang 6 dudi day.

Bang 6
. - [Tylegan ] . .. |Tylégian |Tongty Ié
Mic | TAm gbe gggiphu nam ﬁgp PhU 1434 dop Lop ff;‘ dai (16p trén |gizn dai
16t) (%) & lcing) (%) |(%)
. 23 . , Lép phu
1 lar Lop phunam — |L6p phi |5, trén cing |10 25
dudi 2 16t 3 Q
o - Lop phu
2 ot L.6p phu nam — [L6p pht |, ¢ trén cing |10 20
dudi 2 lot 4 g
. . 3 . . Lép phu
3 |ar Lop phunam —[L6p phu |, trén cting |10 15
dudi 2 lot 5 g
o - Lop phu
4 or Lop phitndm  |L6p phu |, ¢ trén cling |10 20
dudi 2 16t 9 g
. . s . , Lop phu
5 |GI Lop phinam —|L6p phi |, 5 trén cung |10 20
dudi 2 lot 10 8
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R . . |Tylegian| ., . [Tylégiin |Tongtylé
Mitc [TAm gbc gggiphu pam 1P PR gii top [ oP P™ |dii (16p trén|gidn dai
16t) (%) ® |eing) (%) _|(%)
S - Lép phu
6 |Gl Lop phunam —|L6p pha | 5 trén cing |10 20
dudi 2 16t 11 ?
, .Y , , Lép phu
Lép phttndam  |Lép phu v
7 GI dusi 2 16t 12 45 ’gren cung |10 20
S . Lép pha
Lép phttnam  |Lop phu Al
8 GI Jusi 2 16t 14 45 gren cung |10 20
, .Y , , L&p phu
9 |GI Lop phinam —|L6p pha |, o trén cing |10 20
dudi 2 16t 15 g
o . Lép pha
10 |Gl Lop phinam —|Lop phi |, o trén ciing |10 20
dudi 2 16t 16 3
, - , , Lép phu
Lép phtnam  |Lop phu A
11 |Gl Juéi 2 16t 17 42 %ren cung |10 15
. )3 . . Lép phu
12 |ar Lop phinam |L6p phi |, ) trén ciing |10 15
dudi 2 lot 18 %
. .3 . , Lop phu
13 |Gl Lop phindm |L6p phit |, , trén cing |10 10
dudi 2 16t 19 g
. . X . , Lép phu
14 |Gl L.6p phindm . |L6p phu |, 5 trén cing |5 20
dudi 2 16t 4 )
. .3 . . L6p phu
15 |GI Lop phiinam —L6p phi |, 5 trén cing |10 20
dudi 2 1ot 4 7
. . X . , Lép phu
16 |or Lop phinam —L.6p phi |, 5 trén cimg |10 20
dudi 2 16t 4 4
s . Lép phu
17 |GI Lop phu nam —L6p phi |, 5 trén cing |10 20
dudi 2 16t 4 5
o . Lép pha
18 |GI Lop phinam  L6p phi |, 5 trén cing |10 20
dudi 2 16t 4 6
. . X . , Lop phu
19 |Gl L6p phindm - |L6p pht |, 5 trén cling |10 20
duoi 2 1ot 4 7
. .3 . , Lép phu
20 |GI Lop phinam —L6p phi |, 5 trén cing |10 20
duoi 2 lot 4 2
. .3 . , Lép phu
21 |al Lop phinam —[L6p phit |, 5 trén cing |10 20
dudi 2 lot 4 9
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s . |Tylégian |, . ., |Tylégian |Tongtylé
Mite [Tém gbe |SCPPRUBAM WO PRU gg; o, ILOPPRU g 167 trén gian dai
- lot) (%) ® |eing) (%) |(%)
, .3 . , L&p phu
22 |GI Lop phunam — L6p pha |, ¢ trén cing |5 15
dudi 2 16t 4 10
. .3 . , L&p phu
23 |Gl L6p phunam . |L6p pht |, 5 trén cing |10 20
dudi 1 lot 4 ?
. - , , Lép phu
2 [EG L6p phinam  |L6p pha |, 5 trén cang |10 20
dudi 2 1ot 4 g
o L Lop phit
25 |ZL L6p phunam — |L6p phat |, 5 trén cing |10 20
dudi 2 16t 4 g
o - Lép phu
26 |SD Lop phinam - L6p pha |, ¢ trén cing |10 20
dudi 2 16t 4 g
. . . , Lép phu
27 |GL Lop phu nam  |L6p phi |, 5 trén cing |10 20
dudi 2 1ot 4 g
. AN , , Lop phu
28 |zam  |Opphunim - |Lop phu |, o trén cing |10 20
dudi 2 lot 4 g
, .y , , Lop phu
29 |GI Lop phu nam |L6p pht |, 5 trén cing |10 20
dudi 2 lot 4 2
. . s . , Lép phu
30 |Gl Lop phitnam —|L6p phu |, 5 trén ciing |10 20
dudi 2 16t 4 g
. .3 . , Lép phu
31 o Lop phi ndm —L.6p phi |, 5 rén clng |10 20
dudi 2 lot 4 g
L . Lop phu
32 |GI Lop phu nam - |L6p pha |, 5 trén cing |10 20
dudi 2 lot 4 Q
. .3 . , Lép phu
33 Gl Lop phi nam L.6p phi |, 5 trén cing |10 20
dudi 2 16t 4 Q
. - . . L&p phu
Lép phinam  |Lop phu A
34 |Gl duéi 2 16120 45 ‘;ren cung |10 20
. "3 . . L&ép phu
35 |Gl L6p phunam —|L6p phi |, trén cing |5 10
dudi 2 16t 5 10
. .3 . , Lop phu
36 |Gl Lop phindm —L.6p phi |5 trén cing |10 20
dudi 2 16t 4 13
. N . , Lop phu
37 |Gl Lop phu nam —|L6p phu 1, trén cing |10 10
dudi 2 lot 7 2
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s . |Tylégan |, ., |Tylégian |Tongtylé
Mitc |Thm gbc I&?’Piphu nam i}‘t’p PRU |43 (l6p P gfr‘f dai (16p trén | gian dai
e 16t) (%) £ |eing) (%) |(%)
. .3 . . Lop phu
38 |GI L6p phunam —1L6p phu | trén ciing |10 35
dudi 2 lot 8 g
. .3 . , Loép phu
39 |Gl L6p phtinam - |L6p phu |, ¢ trén cting |10 20
dudi 2 16t 13 3
s o Lop phit
40 o L6p phinam L6 phit |5, trén cimg |20 40
dudi 2 16t 3 3
s o Lop phit
41 |Gl L6p phtnam - |Lop phit |, trén cing |10 35
dudi 2 lot 1 2
. X 3 . . Lép phu
42 |al Lop phunam . L6p phi |55 trén cing |10 35
dudi 2 lot 2 2
. .3 . , Lép phu
43 |Gl Lop phunam L6p phit |5, trén cing |10 5
dudi 2 16t 6 g
. 23 . . Lép phu
44 |Gl Lop phinam —L6p phit |, trén ciing |20 50
dudi 2 lot 8 3
s o Lop phu
45 |GI Lop phindm - L6p phi |, frén cing |38 35
dudi 2 1ot 3 1
. .3 ] , Lép phu
46 |G Lop phunam —|L6p phat |, ¢ trén cing |38 35
dudi 2 1ot 4 1
o . Lop phit
47 |GI Lop phi nam |L6p ph |, trén cing |38 30
dudi 2 lot 5 1
. . X . . Lép phu
48 |G1 Lop phinam L6 phi | ¢, trén ciing |5 30
dudi 2 16t 8 12
s o Lép phua
49 |Gl Lop phu ndm —L.6p phu |5 trén cling | 5
dudi 2 lot 21 12
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Sau day, phuong phép dénh gia tim kim loai dugc pht so bd s& duoc
mo ta mot cach chi tiét.
1. Géc tiép xtic nude

Tam kim loai dugc phu so bd duge san xudt dugc dé trong méi trudng
am & nhiét d6 50°C va d6 4m twong d6i RH 1a 95% trong thoi gian 72 gid, va
céc giot nudc 2,0ul duge nhod 1én bé mit 16p mang phii ngoai ciing bang cach
st dung "DM-501" do Kyowa Interface Science Co., Ltd. san xuét, va goc tiép
xtc nudc duge do bing cach phuong phap 6/2 sau thoi gian 1 gidy. Nam phép
do dugc thyuc hién va gid tri trung binh ctia ching dugc ldy lam ddi tuong danh
gia.
2. Thi nghiém dé bén chéng bam ban

C4c mau da chuan bi dugc trai qua thir nghiém phoi ngoai troi trong
thoi gian 3 thang & vi tri th nghiém phoi ngoai troi gin b bién Futtsu City &
Chiba Prefecture. V4i mau sau thi nghiém nay, su c6 hodc khoéng cé su 6
nhiém dugc danh gia truc quan va trudng hop ma khéng c6 su 6 nhiém nao
dugc quan sat & tAt ca cdc miu dugc dénh gia 1a A, trudng hop ma su 6 nhiém
dugc quan sat & mic do khong déng ké duoc danh gia 1a B, va truong hop ma
su 6 nhiém dugc quan sat mot cach rd rang duoc danh gid 1a C. Trong truong
hop dénh gia 1a C, mau duoc danh gia 1a d6 bén chéng bam ban bj hu héng.
3. Thi nghiém do bén chéng sy nhudm mau giot mua

Cac méu di chuan bj dugc trai qua thtr nghi€ém phoi ngoai troi trong
thoi gian 12 thang & vi tri thit nghiém phoi ngoai troi gin bo bién & Futtsu City
cua Chiba Prefecture. Vi mau sau khi thi nghiém, su c6 hoac khong cé su 6
nhidém bao gdm céc déu vét giot mua dugc danh gia truc quan va truong hop
ma khong cé cac dau vét giot mua ho#c su 6 nhiém nao dugc danh gia la A,
truong hop ma

céc ddu vét giot mua dugce quan sat thdy mot phan, nhung khong cé su bién
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mau téng thé va dic tinh 6 nhiém tét duoc danh gia 1a B, truong hgp ma cac
dAu vét giot mua dugc quan sat mot phén va téng thé bi 6 nhiém duogc danh gia
1a C, va trudng hop ma cac déu vét giot mua duoc quan sat mot cach rd rang
va tong thé bi 6 nhiém dugc danh gi4 1a D. Trong truong hop danh gi4 la D,
mau dugc danh gia 1a do bén chéng sy nhudm mau giot mua bi hu héng.
4. Pic tinh chéng bong 16p pha bé mat dau mt sau khi gia céng

TAm kim loai duoc phu so bd duoc cét ra, phén bavia ¢ dudi duoc ha
thap hon nita theo chiéu bavia bang cach st dung khuén, bang dinh duoc gin
chic vao 16p phu ctia phdn bé mit dAu mut, va, sau khi béc bing dinh ra, su
bong ra ctia 16p pht dugc kiém tra bing cach quan sat tryc quan. Truong hop
khong bi bong ra dugc danh gid 1 A, trudng hop ma c6 vét nit hodc su bong
ra nhe dugc quan sat ¢ 16p phu duoc danh gia 1a B, va trudng hop ma cé cac
vét nit 16n hodc sy bong ra rd rang ¢ 16p phu duoc danh gia la C. Trong
truong hop danh gia 1a C, mau duge danh gid 1a dic tinh chéng bong 16p phi
bé miat diu mat sau khi gia cong bi hu hong.
5. Panh gia vét nit gia cong

Quy trinh udn 2T duoc tién hanh trén miu thu nghiém ma duoc cét
thanh miéng c6 chiéu rong la 5cm trong khong khi & nhiét d6 20°C bang
phuong phap thir nghiém theo diém JIS. G 3312. Cu thé, hai tAm duoc phu
gidng nhau 1a mau thi nghiém dugc kep vao trong, va quy trinh udn tiép xuc
gan 180° dugc thuc hién véi bé mat duge phil bang 16p phu ngoai cung hudng
ra ngoai (tham khao Fig.2). Sau khi dan bang dinh (tén thuong mai: bing dinh
bong kinh) vao toan bd phan duoc ubn, bang dinh dugc bong ra. Cac phan
khong dugc bong ra duoc cit song song v6i chiéu udn sao cho chidu rong cua
mau thir nghiém duoc chia déu thanh 10 phén, va 10 bé mit cit ra duoc quan
sat. Chidu rong vét nut 1 duoce do bang cach do 16p ngoai cung cua l6p mang

phli ngoai cung 2 dugc thé hién trén Fig.1. Trén mudi bé mit duoc cit ra,
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chiéu rong vét nit 1 ctia 16p mang phi ngoai cung duge bao gbém & ving A dai
Imm theo phuong truc giao véi chidu udn tép trung & phan dinh cua chd ubn
duogc do, va gia tri tuyét dbi 16n nhét cta toan bd céc gia tri do dugc duoc léy
lam chiéu rong 16n nhat (mm) cua cac vét nut. Ngoai ra, trén mdi trong s6 10
bé mit cit ra, s6 cac vét nut cia 16p mang phi ngoai cing duoc bao gém &
viing A dai 1mm theo phuong truc giao voi chiéu udn tép trung & phan dinh
ctia chd udn dugc tinh téng (trong truong hop Fig.2, sb cac vét nit duoc bao
gdm & ving A 1a bay) va gia tri tuyét ddi 16n nhét trong s cac gia tri tong
duoc 14y lam sé cac vét nit. Chiéu udn 13 chidu dai cua tAm kim loai duoc phu
so bd 4 sau thi nghiém ubn 2T. Bang 7 dudi day trinh bay sb cac vét nat va
chiéu rong 16n nhat (mm) dbi véi mdi mau thi nghiém.
6. Thi nghiém do bén chiu an mon

Mau d3 trai qua quy trinh un 2T trong méi trudng c6 nhiét d6 20°C
duogc dua di thi nghiém phun nudc mubi theo phuong phap duoc mé ta trong
JIS K 5400.9.1. Nudc mudi duoc phun 18n phan d3 gia céng. Thoi gian thi
nghiém 13 240 gior d6i v6i cac mau st dung EG va ZL lam tAm gbe va 500 gio
d6i voi cac mau st dung céc tdm gdc khac. Ty 1& dién tich gi tring cta phan da
gia cong dugc do va truong hop la 5% hoac nho hon dugc danh gia la A,
truong hop 1a 20% hodc nhoé hon dugc danh gia 1a B, truong hop la 50% hoéc
nho hon dugc danh gia la C, va trudng hop 16n hon 50% dugc danh gia la D.
Trong trudng hop dénh gia 1a D, mau duoc danh gia 13 d6 bén chiu &n mon bi
hu hong.
7. Hé s ma sat dong

Phép do duoc tién hanh ¢ didu kién tai 1a 100g, diu do do cing dang bi
c6 ¢ 10mm, va tbc do dich chuyén 150mm/phat bing cach st dung may do
dac tinh bé mit loai HEIDON-14 (do Shinto Scientific Co., Ltd. san xuét).

Céc két qua dénh gia cia cac thi nghiém néu trén duoc tdng hop trong
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Bang 7.
Bang 7
Goc tiép| Ty lé |Kha ning| Chéng Dﬁﬁm1séwccm%NMgD©%n}Esé
Muc |xtc nudc|gidn dai| chiu bién giot tach bé |, " |vét nut 16n| chiu an {ma sat| Khac | Ghicha
\ o z. | V€t nut 3 | ~
) (%) mau mua | mit cudi nhat (mm)| mon | dong

1| 50 | 25 | A A A 7 | 005 | A o013 | Tér |Vidutheo
sang ché
2 50 20 A A A 10 0,08 A |o013]| Té |Vidutheo
sang ché
3 50 15 A A A 20 0,1 A |o013 | Té |Vidutheo
séang ché
4 50 20 A A A 10 0,08 A |o13| Tér |Vidutheo
séng ché
5 50 20 A A A 10 0,08 A | o3| T |Vidutheo
sang ché
6 50 20 A A A 10 0,08 A 013 | T4 |Vidutheo
sang ché
7 | s0 | 20 A A A 10 | 008 A |03 | Té |Vidutheo
séang ché
81 50 120 | A A A |10 | 008 | A |o13]| mg |Vidutheo
séang ché
9 | 50 | 20 | A A A | 10| 008 | B |013| Tér |Vidutheo
sang ché
101 50 | 20 | A A A | 10 | 008 | A |o013| Tér |Vidutheo
sang che
11 50 15 A A A 20 0,1 A |o13| Tér |Vidutheo
sang ché
250 p 15 A A A |20 | ol A 013 | Té |Vidutheo
sang che
350 10 ) A A B | 30 | ol A 013 | Té |Vidutheo
sang ché
14 82 20 A B A 10 0,08 A |o13| Té |Vidutheo
sang ché
15 | 82 20 A B A 10 | 008 A 013 | Tér |Vidutheo
sang ché
16| 82 | 20 | A C A | 10 | 008 | A |o013| Tér |Vidutheo
sang ché
17 65 20 A B A 10 0,08 A |o013| Té |Vidutheo
sang ché
18 60 20 A A A 10 0,08 A |o13| Té |Vidutheo
sang ché
O 55 1200 A A A | 10| 008 | A |o13]| Té |Vidutheo
sang ché
20 50 20 A A A 10 0,08 A o3| Té |Vidutheo
sang ché
2L 45 120 ] A A A [ 10| 008 | A |o013]| Té |Vidutheo
sang che
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Géc tiép Ty 1§ |Kha nér}g Chéng Pac tl’n\h 4 céc Chiéu rong| Do bén | Hé s6
Muc |[xuc nudc|gidn dai| chiu bién| giot | tach be} vét it vet nut 16n chiu an |ma sat| Khac | Ghichu
® (%) mau mua | mat cudi nhat (mm)| mon | dong
Vebe |
2] 45 15 A A A 20 0,1 A | 0,13 | ngoai |Vidutheo
- sang che
loi
231 50 20 A A A | 10| 008 | A [013] Tér |Vidutheo
sang che
241050 20 1 A A A | 10| 008 | A |o013]| Tér |Vidutheo
sang che
25 50|20 A A A | 10| 008 | A |o013| Tér |Vidutheo
sang ché
26| s0 | 20 | A A A | 10| 008 | A o013 Tér |Vidutheo
sang ché
27| 50 | 20 | A | A | A |10 | 008 | A |oiz| Té |V
sang che
28 50 20 A A A 10 0,08 A |013] Tét Vidu theo
séng ché
29 50 20 A A A 10 0,08 A 0,05 M?o V1, du ther
cudn | sangché
30 |50 20 A A A 10 | 0,08 A | 006 | Tét |Vidutheo
sang ché
31 50 20 A A A 10 0,08 A | 02 | mé |Vidutheo
sang ché
320 30} 20 A A A | 10| 008 | A |o2s| T |Vidutheo
sang ché
Tao ra
33 50 20 A A A 10 0,08 A 0.3 Vet xude V1, du theAp
sau khi | sang ché
ep
30050 |20 A | A | A |10 | 008 | A |013] Té |Vidutheo
sang ché
B4 10 A A A | 10| 008 | A |o013]| T |Vidutheo
sang che
36 55 20 A A A 10 0,08 A | o013 | Té |Vidutheo
sang ché
37 | 50 10 A A c |P | Bongra| D |03 T4t | Viduso
ra sénh
38 | 50 35 A A C 0 0 A |03 | Tér | Viduso
sanh
39 50 20 A A A 10 0,08 D |o13 | Tér | viduso
sanh
40 82 40 C D A 5 0,05 A 0,13 | Tét Vi fil.l SO
sanh
41 50 35 A A C 3 0,05 A | o013 | Tér | Viduso
sanh
42 | 50 35 A A C 4 0,05 A 013 | Tér | Viduso
sanh
43 50 5 A A C 35 0,2 D 0,13 Tét Vi fiL.l SO
sénh
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Goc tiép| Ty 1¢ |Khanang| Chéng | Déc tinh S8 chc Chiéu rong| Do bén | Heé sb
Muc [xtic nudc|gidn dai|chiu bién| giot tach bé | ;. . |vét nat 16n| chiu an {ma sat{ Khac | Ghi cha
R o z. |vet nut X N N
©) (%) mau mua | mat cudi nhat (mm)| mon | dong
44 82 50 C D C 0 0 A |o013 | Té | Viduso
sanh
45 55 35 C D C 0 0 A |o013| Té | Viduso
. sanh
46 55 35 C D C 0 0 A |o013| Té | Viduso
sanh
47 55 30 C D C 0 0 A |013]| Té | Viduso
sanh
48 55 30 C D C 0 0 A |o013| Tét | Viduso
sanh
49 | 55 5 C D c |B" | Bongra | A |013| Tét | Viduso
ra sanh

Thi nghiém kéo dugc tién hanh dé do ty 1€ gian dai téi han khi nit cua
16p phu 1a 16p mang phu 16t va 1ép mang phii ngoai cling két hop. Trong thi
nghiém kéo nay, 16p pht ndm duéi 2 duge bam vao tdm gbe GI voi luong
100mg/m”®, sau d6 phu 16t dugc pha véi bé day Sum, pht trén cung dugc pha
v6i bé day 5pm, va mang dugc kéo véi toe do 200mm/phut. Ty 1€ gian dai tdi
han khi ntit ctia tim gbc 1a 60%, va it hon 60% tuong Ung véi ty 1& gidn dai
cla mang.

Thi nghiém kéo duoc thuc hién trén tAm kim loai dugc phu so bd theo
phuong an ctia sang ché cho dén khi ty 1& gidn dai t&i han khi nat dat 10%,
nhung khéng c6 cac vét nit duoc tao ra & do.

Nhu duoc thay rd trong Bang 7 néu trén, duoc hiéu ring tdm kim loai
dugc phu so bd ¢ vi du theo sang ché c6 do bén chéng bam ban, c6 dic tinh
chéng bong 16p phii bé mat ddu mat sau khi gia cong, va do bén chju an mon
tuyét voi.

Ngoai ra, nhu dugc théy 0 tu bang 7, duoc hiéu réng tdm kim loai
dugc phli so bd clia vi du theo sang ché co tong cong tir 5 dén 30 vét nirt 6
chiéu rong 14 0,1mm hodc nhé hon xuét hién trong 16p mang phu ngoai cing &
ving A tap trung & phan dinh ctia chd udn va c¢6 chiéu dai 1a 1mm theo phuong

truc giao véi chiéu uon khi qué trinh uon tiép xtc gan 2T duoc thuc hién.
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Nhu dugc thay 16 tir bang 7, trong trudng hop ty 18 gidn dai téi han khi
nat cta [op mang phii bao gdm 16p mang pht 16t va 16p mang phi ngoai cung
dugc dat & muac it hon 10% (mirc 43), cac vét nit ca 16p pht 16n hon vi du
theo sang ché, va dic tinh chéng bong 16p phii bé mit diu muit sau khi gia
cong bi hu hong mot céch rd rang. Ngoai ra, trong truong hop ty 1€ gidn dai t6i
han khi niit ctia 16p mang pht bao gém 16p mang phu 16t va 16p mang phu
ngoai ciing dugc dit & murc 1én hon 25% (mirc 38, 40 dén 42, va 44 dén 48),
d4 phat hién ra ring d6 bén chdng bam bén hozc dic tinh chéng bong 16p phu
bé mit dau mat sau khi gia cong bi hu hong so v6i vi du theo sang ché.

Ngoai ra, trong truong hop ma ty 1€ gidn dai tdi han khi nit cia 16p
mang phu ngoai cung lén hon 10% va ty 1€ gian dai t6i han khi nit cta 16p
mang phi 16t 1 16n hon hogc bang 40% va nhé hon hodc bing 50% (mirc 40
va 45 dén 47), d4 phat hién ra ring d6 bén chéng bam bén bi hu hong mot cach
rd rang so v4i vi du theo sang ché.

Hon nira, trong truong hop ty 1€ gian dai téi han khi ntt cua 16p mang
pht ngoai cting 14 16n hon hodc bang 5% va nho hon hodc bang 10% va ty 1é
gian dai to1 han khi nit cia 16p mang phu 16t nho hon 40% (cac murc 37, 43 va
49), da phat hién ra rang cac vét nit cta 16p phu 14 16n va déc tinh chéng bong
16p phit bé mat ddu mut sau khi gia cong bi hu hong mét cach rd rang so vai vi
du theo sang ché.

Nhu duoc thay r6 tir bang 7, trong trudng hop cac thanh phan nhua cua
ca 16p mang phu 1ot va 16p mang phu ngoai cung 1a nhya polyeste va ty 1é gidn
dai t6i han khi nut cia 16p mang pht bao gébm 16p mang phu 16t va 16p mang
pht ngoai cling 1a nhé hon 10% (mtc 49), dugc hiéu rang do bén chéng bam
ban va dic tinh chéng bong 16p phti bé mat ddu mut sau khi gia cong bi hu
héng so véi vi du theo sang ché. Ngoai ra, trong truong hop cac thanh phéan

nhua cua ca 16p mang phu 16t va 16p mang phu ngoai cung 1a nhua polyeste va
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ty 1¢ gian dai téi han khi nat cua 16p mang phu 16t 1a 16n hon 50% (muc 48),
da phat hién ra ring d6 bén chdng bam ban va dic tinh chdng bong 16p phu bé
mit ddu mut sau khi gia céng bi hu hong mot cach rd rang so voi vi du theo
sang ché.

Ngoai ra, theo cach giéng nhu trong trudng hop ma ty 18 gidn dai t6i
han khi ndt ctia 16p mang phti ngoai cting 1a 16n hon 10% (céc muc tir 45 dén
47), da phat hién ra rang do bén chdng bam ban va dic tinh chdng bong 16p
phtt bé mat dau mut sau khi gia cong bi hu hong mot cach rd rang so voi vi du
theo séang ché.

Mac du cac phuong an theo sang ché duge mé ta chi tiét co dua vao
céc hinh vé& nhung sang ché khong bi gi6i han & cac vi du nay. Nguoi ¢6 hiéu
biét trung binh trong linh vuc k§ thuat c6 thé thiy rd cac su bién déi hodc cai
tién khac nhau trong pham vi y tudng k§ thuat duge mo ta trong yéu cau bao
ho va ching duogc hién nhién hiéu la thudc pham vi k¥ thuat theo theo sang ché.
Khé nang img dung trong cong nghiép

Theo phuong an cua sang ché, c6 thé tao ra tim kim loai dugc phu so
bo co dd bén chdng bam ban lau dai, c6 dic tinh chéng bong 16p phu bé mat

dau mut va do bén chiu an mon tuyét voi.
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YEU CAU BAO HO
1. TAm kim loai duoc pht so bo bao gém:

tAm kim loai;

16p mang phu bén dudi khong chita cromat va duoc tao ra trén tdm kim
loai;

16p mang phu 16t khong chira cromat va dugc tao ra trén 16p mang phu
bén dudi; va

16p mang pht ngoai cung dugc tao ra trén 16p mang phu 16t,

trong dé ty 1é gidn dai t&i han khi nit ctia 16p mang pha bao gdm 16p
mang phu 16t va 16p mang phil ngoai cuing 13 16n hon hoic bang 10% va nhé
hon hoic bang 25%,

diém nhiét d6 chuyén hoa thiy tinh cta 16p mang phu 16t 16n hon 50°C
dén nho hon hoic bang 100°C,

I6p mang phu ngoai cing bao gébm thanh phan nhua va thanh phan
nhua nay bao gém nhya acrylic hodc nhya acrylic dugc cai bién béng polyeste,
va

khi tAm kim loai dugc pht so bd dugc trai qua qua trinh udn tiép xic
gan 2T, c¢6 tong cong nhidu hon hodc bang 5 va it hon hodc bang 30 vét nut c6
chiéu rong 1a 0,1mm hodc nhd hon trong 16p mang pht ngoai cung trong ving
tap trung & phan dinh cta chd ubn va c6 chidu dai 1a Imm theo phuong truc
giao vé6i chiéu udn.

2. TAm kim loai dugc pht so bo theo diém 1, trong do:

ty 1€ gidn dai t61 han khi nat cia 16p mang phu 16t 13 16n hon hoic
bang 40% va nhoé hon hodc bang 50%,

ty 1€ gian dai téi han khi nat ctia 16p mang phti ngoai cung 1a 1én hon
hozc bang 5% va nhé hon hodc biang 10%,

16p mang pht 16t bao gém chat mau chdng gi va thanh phan nhya va

chat mau chong gi nay bao gom it nhat mot chat trong so6 cdc chat: magie
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phosphat, canxi phosphat, nhdm phosphat, va kém phosphat, va
thanh phan nhua trong 16p mang phu 16t bao gdm nhua polyeste dugc
cai bién bang epoxy.
3. Tam kim loai duoc phi so bd theo diém 1 hodc 2,
trong d6 16p mang phu 16t bao gdm chit mau chéng gi va nong do cua
chét mau chdng gi 13 16n hon hodc bang 10 phan khédi luong va nhé hon hoic
bang 160 phan khéi luong so véi 100 phan khéi luong cua lugng chét ran nhura.
4. TAm kim loai dugc phu so bo theo diém bét ky trong sb céc diém tir 1 dén 3,
trong do 16p mang pht ngoai cung khéng chira nhya melamin.
5. TAm kim loai dugc phii so bo theo diém bét ky trong sb cac diém tir 1 dén 4,
trong d6 hé sb ma sat dong ctia bé mit cua 16p mang phu ngoai cung la
16n hon hoac béng 0,06 va nhé hon hoac béng 0,25.
6. Tam kim loai duoc pht so b theo diém bAt ky trong sb cac diém tir 1 dén 5 ,
trong d6 gbc tiép xtic nude trén bé mit cla 16p mang phu ngoai clng
sau khi dé trong thoi gian 72 gio trong mdi trudng am & nhiét do 50°C va do
am tuong dbi 95% 1a 60° hodc nhé hon.
7. T4m kim loai duoc pht so bd theo diém bat ky trong s cac diém tir 1 dén 6,
trong do 16p mang phu ngoai cung chira silicat hitu co.
8. TAm kim loai duoc phi so bo theo diém 7,
trong do lugng silicat hitu co trong 16p mang phu ngoai cing 1a 16n
hon hofc bang 0,1 phan khdi lugng va nho hon hodc bang 20 phan khéi lugng
so v&i 100 phan khéi luong cua luong chat rin nhya cia 16p mang phu ngoai
cung.
9. TAm kim loai duoc phti so bd theo diém bt ky trong sb cac diém tir 1 dén 8,
trong d6 16p mang pht bén dudi chira it nhat mot chét trong s6 cac cht
bao g@)m silic oxit dang hat min, chit két hop silan, va axit tanic.
10. TAm kim loai dugc phu so bo theo diém bAt ky trong s6 céc diém tur 1 dén

9,
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trong d6 d6 day mang ctia 16p mang phu 16t nim trong khoang tir 3 dén
10pm va do day mang cta 16p mang phii ngoai cling nam trong khoang tir 5 dén

25um.
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FIG. 1
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