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pham phu dang bot va 16p phii tir ché pham 1a san pham cua quy trinh nay.



25498

Linh vue k§ thuit dwoc dé cap

Séang ché lién quan dén quy trinh didu ché hé nhya phii dang bot, ché phim phi dang
b6t va 16p phu tir ché phdm duge didu ché bdi quy trinh d6. Cu thé hon, sang ché dé cap dén
quy trinh diéu ché hé nhya phu dang bot acrylic bao gdm budc polyme hoa mét hoic nhiéu
monome acrylic, ching han nhu cdc monome c¢6 nhém chirc epoxy, hydroxyl hodc axit, véi
s c6 mit cia cac hat siéu hién vi ky nudéc.

Tinh trang k§ thuit ciia sang ché

Cac phﬁn 16 ra cuia vanh xe béng kim loai va b phan kim loai khac trén 6 t0 chay &
vén tdc cao chiu tdc dong cia d4 dam c6 thé mai mon 16p bao vé cua ching. Can c6 mang |
ctng va chic dé bao vé cac phin d6. Hon nita, thong thudng ngudi ta mong mubn 16p phit
sang béng khi st dung vanh banh xe hodc bd phan trang tri bang nhém hodc hop kim duge
rén. Mang Iy tudng 13 mang khong xp va bam dinh t&t hon vao kim loai dé tranh in mon
lan rdng tai giao di€n cia mang va kim loai (con goi la &n mon dang soi).

Cong bd don sang ché My sb 2009/0192247, ciia Daly va cong su (“Daly”), d& cap
viéc st dung ché phdm phu dang bot nhwra acrylic cimg nhiét ¢6 hat sidu hién vi ky nuéc
1am phuong tién tao thanh cac 16p phu dang bot dong ran chéng dn mon dang s¢i ding cho
nén bing nhoém, hop kim hodc kim loai duoc rén. Daly ciing boc 1§ ring hat siéu hién vi
ky nudce duge thém vao ché pham phit dang bt truée hodc trong qué trinh trdn k§ hodc két
tu hat nhua dé tao thanh ché phém pht dang bt va tr¢ thanh phé.n ctia hat hodc khéi két tu
phu dang bot, hodc phén ctia céc hat siéu hién vi ky nudc duge sir dung co thé dugc tron
sau hoac tron kho, tirc 12 dudi dang céc hat riéng 1€, voi ché phém phu dang bdt da dugc
tron k§. Cong bb don sang ché My s6 2014/00509285, ciia Gebauer va cong su, dé cap
dén chét tro Iuu bién siéu hién vi ky nudc duge tron véi chat lién két va chét 1am mo dé

tao thanh hén hop ddng thé.
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Cong sb don sang ché chau Au s6 EP 2048116, ciia ChemlIP B.V., dé cép dén hat
nano dugc cung cip nhom chire silanol hitu co ma dugc tao thanh trong hén hgp nudc/dung
mdi déng phi va xi 1y tiép dén khi dat dwoc ham luong nudc mong mudn. C6 thé thém
nuée vao ché phdm phii néu mudn.

Mic dit dén nay ché phdm phit dang bot truyén thdng c6 chira hat siéu hién vi ky nu6e
da tao kha nang chéng an mon dang sgi khé tbt, vAn con nhu ciu déi voi ché phém phu dang
bot duge cai tién, dic biét 1a ding duéi dang 16p phu bé mit trong sudt, cho cac g dung
son pht d trang tri xe 6 td hodc vanh banh xe 6 6, cai thién 16p phii dang bot di déng ran
v& d6 nhén, do cimg, d6 bén dbi voi hoa chét, kha nang chiu tic dong cla thoi tiét, nhung
van gift do sang t6t.

Ban chit ky thuit ciia sang ché

Sang ché d& xuét hé nhya phi dang bot duge tao thanh bang cach (co)polyme héa
monome acrylic dang trong dung dich v&i sir ¢6 mit ciia hat siéu hién vi ky nudc trong dung
mdi khong chtra nude. Qua trinh polyme hoa cic monome acrylic trong dung moi khong
chira nu6e voi su c6 mat cia hat siéu hién vi ky nu6e khién cac hat phéan tin hoan toan
trong dung dich véi polyme dang phat trién. Ngudi ta tin ring viéc phan tan céc hat siéu
hién vi ky nuéc trong qué trinh téng hop nhua gitp cai thién do sang, do cing va do nhén
ctia san phdm 16p phu dang bot duogc dong rin thu dugce, dac biét 1a dbi véi cac 16p phi dang
bot duge dong ran dang 16p pht trong hodc trong ¢6 mau. Hon nita, mdt s6 nhya pha dang
bot duge san xuét theo cac quy trinh theo sang ché c6 thé dic biét hitu dung d6i v6i ché phdm
pht dang bot da dong rin, duge ding cho céc vt lap trang tri va vanh banh xe.

MBO ta chi tiét sang ché

Nhura pht dang bot duge san xuét boi cac quy trinh theo sdng ché cai thién do ctmg
va d6 nhin ma khong phai hy sinh d6 trong quang hoc tbt ctia 16p phi dang bot dugc dong
rén so v&i ché phidm phu dang bot duoc dong rén c6 chira hat sidu hién vi ky nuéc duge thém
vao hdn bot thd trude khi xt Iy va cho vao ché phim pha dang bot da nghién trong cong
doan ép dun.

Polyme hoa cdc monome acrylic va hat siéu hién vi ky nudc trong diéu kién khan,

khong c6 nude hodc hau nhu khong c6 nude c6 the tranh cac phan img khong mong mudn
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gilta monome va nudc. Vi dy, monome c6 nhém chirc epoxy, nhu nhitng monome duge mo
ta trong cong bd don sang ché CN 101358097 hoiic KR 958539, c6 thé phan g véi nudc.
Polyme héa cac monome acrylic va hat siéu hién vi ky nudc trong didu kién khan, khong c6
nuée hodc hiu nhu khong ¢6 nudce ciing c6 thé tranh su tao thanh cac két ciu 16i/vo trong
qua trinh polyme héa khi hat tao 16i va polyme tao vé. HE nhyra phu dang bot dugc tao thanh
tir céc két cAu 16i/v6 nhw vy va ché pham phu dang bot thu duoc, tao thanh céc hat khong
mong muén thay vi cac mang c6 phan bd polyme va hat. Trong mét sé phwong an, ché
phim phu dang bt c6 thé tao 16p phu dang bot duge dong rén trong subt hodc c6 mau thé
hién su cai thién vé& d6 nhin, do cimg, do bén héa chét va kha ning chiu tic dong ctia thoi
tiét ctia 16p phi dang bot duoc dong ran, trong khi van duy tri do sang tét. Hon nita, cac 16p
phu dang bdt duge dong rin c6 thé thé hién do bén chéng dn mon dang soi trén nén nhém
hodc hgp kim dugc rén, nhu nén vanh xe 6 to hoic khung xe 6 t0. Vi du, nén béng nhOm
hoic hop kim dugc rén c6 thé dugce 1am sach va xir Iy so bd, bang phuong phap xtt Iy so bd
v6i k&m phosphat hodc sit phosphat, sau d6 duogc phii ché phim phii dang bot theo sang
ché. Ngoai ra, ché phim phi dang bot ciing tao thanh 16p pha dang bot duge dong rin
chéng an mon trén nén sét, thép, hop kim magié va dong thau.

Ché phdm phu dang bot bao gdbm céc hat c6 mdt hogic nhidu copolyme acrylic cting
nhiét va mot hodc nhiéu hat sidu hién vi ky nuéc phan tan k§. Trong mot phwong 4n, cic
chét phu gia mdt hodc nhiéu hat siéu hién vi ky nuéce t6t hon 13 duge thém vao dudi dang
mdt thanh phdn trong qué trinh tng hop nhwa vai luong tir khoang 0,01 % khdi lwgng dén
khoéang 1,5 % khéi lvong, tinh trén téng khdi lugng cua hé nhya pht dang bot. T6t hon 13,
mot hodc nhiéu copolyme acrylic gdm monome acrylic ¢6 nhém chirc epoxy, hydroxyl
hoéc axit.

Céc hat siéu hién vi ky nuéc thich hop c6 thé bao gdm, nhung khéng chi gi¢i han
g, cac hat gém cac oxit vO co va mot hoac nhiéu hop chét silic hitu co. Céc vi du khong c6
tinh gi6i han v& hop chét silic hiru co bao gdm hop chét oligo silic hitu co, hgp chét poly
silic hitu co, va cac hdn hop cta chung. Trong mét s6 phuong 4n, hop chét silic hitu co t6t
hon 13 hiu nhu khong c6 cac nhom phan g nhya, tire 13, cdc nhdm epoxy, axit carboxylic,

axit v0 co, amin, isoxyanat, vinyl, hodc acrylic. Nhu dugc st dung trong ban mo ta nay,
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thuat ngir “hdu nhu khong c6 cac nhém phan tmg nhwa” chi phén tir hodc hop chit c6
khoang 0,1% khdi lwong hoidc it hon 1a nhém chirc phan tng véi cic phuong 4n cua
copolyme acrylic trong hodc 13 két qua ctia qua trinh xtr Iy vﬁ/hoafxc duoc dong ran, tinh trén
tdng khéi lugng ciia phan tir hodc hop chét. Céc vi du khong c6 tinh gi6i han vé& hop chét
silic hitu co duge wu tién gdm polydimetyl siloxan (PDMS), oligodimetyl siloxan,
polymetylphenyl siloxan, va oligometylphenyl siloxan. Trong phuong an khac, hgp chét
silic hitu co ¢6 thé bao gdm tir khoang 0,01% khéi lwgng dén khoang 7,5% khéi luong 1a
nhém silanol (SiOH). Trong mét s phwong an, cic hat oxit vo co thich hop c6 thé gdm
cac hat hodc khéi két tu c6 tong kich thudc hat trung binh tir khoang 0,001 pm (khoang 1
nm) dén khoang 1,0 pm, hodc khoang 0,004 pm hoic 16n hon, trong phuong an khac,
khoang 0,25 pm hodc nhé hon, va wu tién hon 1 khoang 0,1 pm hodc nho hon. Tét hon 14
oxit vO co gém silic oxit khoi hodc cac oxit kim loai, nhu alumin, hodc céc tb hop cua
ching.

Vi dy khong c6 tinh gi6i han vé& cac hop chét silic hitu co c6 thé duoc ding dé diéu
ché hat siéu hién vi ky nuéc bao gdm poly disiloxan hitu co, poly siloxan hitu co, poly
disilazan hitu co hodc poly silazan hitu co; silan hitu co (vi du, octyl silan va disilan hitu
c0); silazan hitu co (vi du, hexametylen disilazan); disilazan hitu co; oligome cua silan (vi
du, pentametyldisiloxan); oligosilazan hitu co, va cac hdn hop ciia ching. Nhu duge st
dung trong ban mo ta nay, thuat ngit “hiru co” dugc dinh nghia 1a nhém alkyl, xycloalkyl,
(alkyl)aryl hodc phenyl C dén C2. Trong mét s6 phuong an, hop chit silic hiru co t6t hon
1a polydimetylsiloxan, poly(metylphenyl)siloxan, hodc san phdm ctia phan ng ngung tu
cua dihaloalkyl silan hodc dihalodialkyl silan (tirc 14, oligo- hodc poly-dialkylsiloxan).

Trong mot sd phuong 4n, cac hat va khéi két tu oxit vo co dé didu ché hat siéu hién
vi ky nuéc dugce boc 10 trong ban mo ta nay co thé c6 kich thudce hat trung binh tir khodng
0,004 pm (khoang 5 nm) dén khoang 1,0 pm, tdt hon 13, khoang 0,2 um hogc nho hon,
hodc, khoang 0,1 pm hodc nhd hon, hodc, tdt hon 14, khoang 0,075 pm hodc nhé hon.
Trong mdt s& phwong 4n, oxit v6 co ¢ thé 13 hoic bao gom silic oxit hoic silic oxit khoi;
cac oxit kim loai (vi du, nhom oxit, k€m oxit, titan oxit, va magié oxit); cac loai silicat (vi

du, céc loai silicat kim loai kiém); va phtrc hgp oxit hitu co - vd co (vi dy, sdn pham cua
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phan tmg ngung tu cta (di)alkoxy silan véi silic oxit hodc cac loai silicat), va cac hdn hop
ctia chung. T6t hon 13, mot hodc nhiéu hat siéu hién vi ky nuéc 1a silic oxit khéi dugc xir
Iy, ching han nhu san phdm cta phan tng ngung tu cta silic oxit khéi duge xir Iy
dimetyldihalosilan.

Vi du vé hat siéu hién vi ky nudc thich hop bao gdm silic oxit khéi dwgc xtr ly
(nhiét) voi dimetyldiclosilan, nhu cic san phdm c6 sin véi kich thuée hat khic nhau cla
Degussa Corporation, Parsippany, New Jersey, USA, véi cac nhdn hiéu AEROSIL R972,
AEROSIL R974, hoac AEROSIL R976; silic oxit kho6i dugc xtt Iy voi hexametyldisilazan
(HMDS), nhu san pham ctia Degussa Corporation, Parsippany, New Jersey, USA véi nhan
hiéu AEROSIL RX 50; oxit ké€m silan héa, nhu san phém cia Degussa Corporation,
Parsippany, New Jersey, USA v6i nhédn hi€u VP AD NANO Z 805; nhém oxit, nhu thé
phan tan 30% khéi luong cia Al,O; 20 nm trong nuéc nhu san phim cta Nanophase
Technologies, Romeoville, Illinois, USA véi nhan hiéu NANOARC L-2255, hodc thé phan
tan 55% khdi lugng cia ALOs 250 nm trong nuéc nhu san phim ciia Nanophase
Technologies, Romeoville, Illinois, USA v&i nhian hi¢u NANOARC AL-2350, hodc thé
phan tan 55% khéi luong cia AlO3 800 nm trong nudc nhu san pham ciia Nanophase
Technologies, Romeoville, Illinois, USA véi nhan hiéu NANOARC AL-2850; oxit nhom
héa thanh dwgc xtt 1y v6i octylsilan, nhu cic san phdm cua Degussa ,Corporation,
Parsippany, New Jersey, USA véi nhan hi¢u ALU C 805 AEROXIDE; silic oxit khoi dugc
bién tinh véi diclodimetylsilan, nhu cic san phdm ctia Degussa Corporation, Parsippany,
New Jersey, USA véi nhan hiéu AEROXIDE LE2; titan dioxit ky nudc phén tan k¥, nhu
cac san phdm cia Degussa Corporation, Parsippany, New Jersey, USA v6i nhén hiéu
AEROXIDE T 805; va silic oxit khoi ky nude, nhu cac san phidm ciia Degussa Corporation,
Parsippany, New Jersey, USA v6i cac nhan hiéu AEROSIL R8200, AEROSIL R9200 va
AEROSIL R504.

Trong mot sb phuong 4n, mot hodc nhiéu hat siéu hién vi ky nuéc co thé dugc thém
vao voi luong tir khoang 0,01% khéi lwong dén khoang 2,0% khdi lugng, tinh trén tong
khdi Ivgng cta hé nhwa phu dang bot, hodc dén khoang 1,0% khéi lugng, dé bao dam do

sang cua 16p phu, hodc, t6t hon 13, 1én dén khoang 0,5% khdi lugng, hodc, t5t hon nita 13,
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1én dén khoang 0,3% khéi lwong. Trong mot s& phuong 4n, hat siéu hién vi ky nuéc tbt
hon 1 duoc thém vao v6i lugng tir khoang 0,05% khdi lugng hoic nhiéu hon.

Céc vi du khong c6 tinh gi6i han vé& dung moi khong chira nuéc bao gdm toluen,
xylen, etyl axetat, butyl axetat, propyl axetat, metyl amyl keton, isoamy] axetat, metyl etyl
keton, metyl isobutyl keton, va cdc hdn hop cuia chiing. Trong mot s6 phurong 4n, dung méi
khong chira nudc khong chira cacbon dioxit si€u toi han.

Trong mat ) phuong an, mgt hodc nhiéu chét khoi mao thich hop dé sir dung trong
cdng doan trung hop c6 thé bao gém, nhung khéng chi gi6i han o, chét khoi mao nhiét
hodc gbe tu do. Cac vi du khong cé tinh gi6i han v& chét khoi mao nhu vay bao gom tert-
butyl peroxy-2-etylhexanoat, tert-amyl peroxy-2-etylhexanoat, tert-butyl
peroxydietylaxetat, tert-butyl peroxyisobutyrat, benzoyl peroxit, t-butyl hydroperoxit, tert
butyl perbenzoat, cumen peroxit, dimetylazobis-isobutyrat, = 2,2'-Azobis(2-
metylbutyronitril), 2,2'-azobis(2,4-dimetyl-pentannitril), 2,2’-azobis-(2-
metylpropannitril), t-butyl peroxy pivalat, va cic hdn hgp cua chiing. Trong mdt s6 phuong
4n d6, mot hodc nhidu chit khoi mao polyme héa duoc st dung dé diéu ché ché phim
polyme acrylic v6i lugng trong pham vi tir khoang 0,5% khéi lwong dén khoang 9% khbi
lwong, tinh trén tong khdi lwong ctia monome, hoic trong phwong 4n khac, tir khoang 5%
khéi luong dén khoang 8% khdi lwong, hodc, va trong phuong 4n khic nita, tir khodng 6
% dén khoang 7,5% khdi luong.

Trong mét sd phuong 4n, cac hat siéu hién vi ky nuée bd sung c6 thé duge thém
vao ché phim phu dang bot trudc hodc trong qua trinh tron k¥ hogc két tu hat nhya dé tao
thanh ché phdm phti dang bot ngoai lugng hat siéu hién vi ky nu6c da thém trong qué trinh
tdng hop polyme. Céc hat siéu hién vi ky nudc bd sung nay ciing tré thanh mot phan cua
hat hodc khdi két tu phu dang bot. Ngoai ra, mot phﬁn ctia mot hodc nhiéu hat siéu hién vi
ky nude, khong qué 300% khéi luong cia tong lugng hat siéu hién vi ky nuéc duge sir
dung, cling c6 thé dugc tron sau hodic tron kho, tire 1a dudi dang cac hat riéng biét, voi ché
pham phti dang bot tron 13n. Theo d6, trong mot s6 phuong 4n, gi6i han trén ctia lwong hat

siéu hién vi ky nudc duoc thém vao polyme acrylic 12 khoang 2% khéi luong. Nhu vay,



25498

trong mdt s6 phurong &n, giéi han trén cta lwong hat siéu hién vi trong ché phim tron sau
hoic tron kho 13 khoang 0,6% khéi lwong.

Trong mdt sb phuong an, copolyme acrylic 13 tir cdc monome acrylic, ching han
nhur c4c monome c6 nhém chirc epoxy, hydroxyl hodc axit. Trong mdt sé phuong an, mét
hodc nhiéu monome cé thé duge chon sao cho copolyme acrylic ¢6 nhiét dd chuyén pha
thuy tinh (Tg) d& bao dam do bén chéng déng khdi va/hodc d6 6n dinh khi dong goi ma
khong 1am t6n hai céc tinh chét chay va tao mang. Trong mdt s6 phuwong an, copolyme
acrylic c6 thé ¢6 T, trong pham vi tir khoang 40°C dén khoang 90°C, va, tét hon 13, trén
khoang 50°C.

Trong mdt s6 phuong 4n, cic copolyme 14 copolyme acrylic dugc tao thanh tir mot
hoéc nhiéu monome c6 nhém chirc epoxy va mdt hodc nhiéu monome vinyl hodc acrylic,
va t6t hon 1a duogc tao thanh tir mot comonome ma chinh né tao thanh polyme déng nhét
¢6 T¢ nam trong pham vi tir khoang 25°C dén khoang 175°C, hoic tét hon 1a trén 50°C.

Céac monome c¢6 nhém chirc hydroxyl bao gém cac monome chua bdo hoa kiéu
etylen chira mot hodc nhiéu nhém hydroxyl. Cac vi du khong c6 tinh giéi han vé monome
hydroxyl bao gdm hydroxyetyl acrylat, hydroxybutyl acrylat, hydroxypropyl acrylat,
hydroxyetyl métacrylat, hydroxybutyl metacrylat va hydroxypropyl metacrylat.

Céc vi du khong c6 tinh giéi han vé monome axit bao gdm cic monome chura bo
hoa kiéu etylen chira mdt hogc nhiéu ban phéan axit nhu cic nhém axit carboxylic, axit
phospho, axit sulfonic. Vi du v& cdc monome axit bao gdm cic monome axit carboxylic
nhu axit (met)acrylic, axit crotonic, axit itaconic, axit fumaric, axit maleic, monometyl
itaconat, monometyl fumarat, va monobutyl fumarat; monome axit phospho nhu
phosphoetyl(met)acrylat; vd monome axit luu huynh nhu natri vinyl sulfonat, va
acrylamido propan sulfonat.

Trong mdt sb phuong 4n, copolyme acrylic c6 thé duge chon bat ky tir mot hodc
nhiéu copolyme acrylic c6 nhém chirc epoxy co6 Ty tir khoang 40°C dén khoang 90°C. Mot
hoc nhidu copolyme acrylic ¢6 nhém chirc epoxy c6 thé gdm san pham copolyme hoa ctia
tir khoang 10 dén khoang 40% khéi lugng, tinh trén tong lwgng monome dugc copolyme

hoa, 12 modt hodc nhiéu monome chua bdo hoa c6 nhém chirc epoxy, vi du nhu
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glyxidyl(met)acrylat, vA4 mot hoic nhiéu comonome vinyl hodc acrylic, t6t hon 1a
comonome ma chinh no tao thanh polyme ddng thé ¢6 nhiét do chuyén pha thay tinh (Tg)
tir khoang 25°C dén khoang 175°C. Néu lugng monome chira bdo hoa c6 nhém chirc epoxy
duge st dung dudi khoang 10% khéi lugng, tinh trén téng khdi lugng monome dugce
copolyme héa, n6 khong dong gop dang ké vao sy cai thién do bén dung méi va d bén co
hoc. Mit khac, néu lugng d6 vuot qua khoang 40% khéi lwong dugc tinh twong tu, khong
¢6 su cai thién thém vé do bén chdng an mon.

Trong mot s& phuong an, copolyme acrylic 1a mot hozic nhiéu copolyme acrylic c6
nh6ém chire axit. Mot hodc nhidu copolyme acrylic carboxylic ¢6 nhém chirc axit c6 thé
bao gdm copolyme bit ky c6 khdi lwgng phan tir trung binh khéi tir khoang 1000 dén
khoang 30.000, va duong lugng axit carboxylic tir khoang 300 dén khoang 1000, tt hon
1a it nhat khoang 500, san phdm copolyme héa tir 2,5 dén 25% khdi lugng, tinh trén tong
lugng monome dugc copolyme héa, ctia mot hodc nhiéu a-p axit carboxylic chura bdo hoa
kiéu etylen, va mot hodc nhiéu comonome vinyl hogc acrylic, t6t hon 12 comonome ma
chinh n6 tao thanh polyme dong nhit c6 nhiét do chuyén pha thily tinh (Tg) tir 25°C dén
175°C. Céc vi du khong c6 tinh giéi han vé copolyme acrylic carboxylic ¢6 nhém chirc
axit c6 thé bao gdm nhua acrylic ciia BASF Corporation of Wyandotte, Michigan, USA,
v6i nhan hiéu JONCRYL 819 va JONCRYL 821.

Trong mot s& phuong 4n, copolyme acrylic 1a mot hodc nhiéu copolyme acrylic
phospho ¢6 nhém chire axit. Copolyme acrylic phospho ¢6 nhém chire axit co thé gbm san
phém copolyme hoa cua tr 0,5 dén 10% khbi luong, tdt hon 13, 1 dén 5% khéi lugng, tinh
trén tong lugng monome duge copolyme hoa, ciia mdt hodc nhidu monome axit phospho,
va ciia mdt hodic nhiu conomome vinyl hoac acrylic, tdt hon 13, comonome ma chinh né
tao thanh polyme ddng nhit c6 nhiét do chuyén pha thiy tinh (Tg) tir 25°C dén 175°C
copolyme acrylic c6 nhém chire axit phospho c6 thé c6 thém san phdm copolyme hoa 1én
dén 10% khéi lwong, t6t hon 13, tir 1 dén 5% khéi lwong, tinh trén tong hrong monome
dugc copolyme hoa, ctia mot hogc nhiéu axit a-B carboxylic chua bdo hoa kiéu etylen.
Copolyme acrylic c6 thé bao gdm céc hdn hop ciia mot hogc nhiéu copolyme acrylic c6

nhém chire axit phospho va mét hodc nhiéu copolyme acrylic c6 nhém chirc epoxy.
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Trong mdt s6 phuong 4n, monome chura bdo hoa c6 nhém chire epoxy thich hgp aé
didu ché nhwa acrylic c6 thé bao gbm, vi du, mot hogc nhidu glyxidyl este clia axit a-B
carboxylic chwra bio hoa kiéu etylen, nhu axit (met)acrylic, maleic hoic itaconic, va alyl
glyxidyl ete. Tét hon 13, monome c¢6 nhém chirc epoxy dugc chon tir cic monome
glyxidyl(met)acrylat c6 cong thirc HxC=C(R®)C(O)OR’, trong d6 R® 1a H hodc nhém alkyl
thap hon va R® 1a glyxidyl cudi mach, phan du alkylen c6 hodc khong phan nhénh chira tir
1 dén 4 nguyén tir cacbon, tirc 1a vong glyxidyl nim & dau xa lién két chua bdo hoa. Cac
hop chét minh hoa trong pham vi dinh nghia cia cong thirc nay 13 glyxidyl acrylat,
glyxidyl(met)acrylat, va 1,2-epoxybutylacrylat, t6t hon 13, glyxidyl(met)acrylat ciia cong
thirc, trong d6 R® 1a metyl va R® 1a nhom glyxidyl metylen. Cic monome
glyxidyl(met)acrylat cé thé bao gbém hdn hop cac monome. Glyxidyl(met)acrylat, c6 thé
mua tir Dow Chemical Company (Midland, Michigan) hoic c6 thé dugc diéu ché véi diéu
kién phan tmg da biét d6i v6i chuyén gia trong linh vuc k¥ thuét cla sang ché.

Momome axit a-f3 carboxylic chua bdo hoa kiu etylen c6 thé bao gdm, vi du, axit
acrylic, axit metacrylic, axit acryloxypropionic, axit crotonic, axit fumaric, monoalkyl este
cua axit fumaric, axit maleic, monoalkyl este cua axit maleic, axit itaconic, monoalky] este
clia axit itaconic va cac hdn hop ctia chiing.

Monome axit phospho thich hop @ didu ché copolyme acrylic c6 nhém chirc axit
phospho c6 thé 1a monome chua bdo hoa kiéu etylen a-B bat ky c6 nhém axit phospho va
c6 thé dudi dang axit hodic mudi cia nhém axit phospho. Trong mot sd phuong 4n, monome
axit phospho nhu vay c6 thé bao gdm phosphat este clia polyetylen glycol
mono(met)acrylat hodc phosphat este ciia polypropylene glycol mono(met)acrylat. Trong
mét sd phuong 4n, cic monome axit phospho ¢6 thé bao gdm phosphoalkyl(met)acrylat
nhu phosphoetyl(met)acrylat, phosphopropyl(met)acrylat, va phosphobutyl(met)acrylat,
phosphoalkyl crotonat, phosphoalkyl maleat, phosphoalkyl famarat,
phosphodialkyl(met)acrylat, phosphodialkyl crotonat, vinyl phosphat, va (met)alyl
phosphat. Dugc uu tién 13 phosphoalkyl metacrylat. Cac monome axit phospho thich hop
khéc c6 thé bao gdbm monome c6 nhém chirc dihydro phosphat nhu alyl phosphat, mono-

hoi#ic diphosphat cua bis(hydroxy-metyl)fumarat hodc itaconat; monome c6 nhém chirc
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phosphonat, bao gbém, vi du, axit vinyl phosphonic, axit alyl phosphonic, 2-axit
acrylamido-2-metylpropanphosphonic, ‘a-phosphonostyren, axit 2-metylacrylamit-2-
metylpropanphosphonic;  monome 1,2 chwa bio hoa kiéu etylen
(hydroxy)phosphinylalkyl(met)acrylat; va cdic monome axit phospho dang oligome, nhu
diphosphomonoalkyl(met)acrylat, thc 12  (met)acryloyloxyalkyl  diphosphat,
triphosphomonoalkyl (met)acriflat, metaphosphomonoalkyl(met)acrylat va
polyphosphomonoalkyl(met)acrylat.

Trong mot s6 phuong an, copolyme acrylic ¢6 nhém chirc axit phospho c6 thé dugc
didu ché, trude tién bang cach didu ché polyme tién chét c6 nhém epoxy dong phan tng
thir nhét treo c¢6 thé phan tng duogc v6i hop chit chira nhém dong phan tmg tht hai va
nhém axit phospho. Vi du, c¢6 thé diéu ché polyme tién chit trong d6 st dung
glyxidyl(met)acrylat. CAc nhom ddng phén tng thit hai thich hop d6i v6i hop chit c6 nhém
ddng phan tmg thir hai va nhém axit phospho 1a amin, hydroxyl, va axit phosphoric
anhydrit. Polyme tién cht ¢6 nhém chirc epoxy cé thé phan ting véi axit polyphosphoric,
hoic glyphosat dé tao ra copolyme acrylic ¢c6 nhém chirc axit phospho véi cac nhom axit
phospho treo bén trong.

Céc comonome thich hop c6 thé bao gdm mot hoic nhidu monome acrylic, vinyl
hodc alyl khong ion dwgc chon tir alkyl(met)acrylat, xycloalkyl(met)acrylat, alkyl
aryl(met)acrylat, vinyl este, alkyl vinyl ete, (met)acrylonitril, (met)acrylamit, dialkyl este
clia axit hai bazo chua bdo hoa, va cac hdn hop cua ching. Vi du thich hop vé comonome
acrylic ¢6 thé 13, vi du, (xyclo)alkyl este Ci dén Cy cua axit (met)acrylic, nhu
metyl(met)acrylat, etyl(met)acrylat, n-butyl(met)acrylat, isobutyl(met)acrylat, va t-
butyl(met)acrylat, 2-ety1hexyl(met)a¢rylat, xyclohexyl(met)acrylat, lauryl(met)acrylat,
stearyl(met)acrylat, dixyclopentadienyl(met)acrylat, dixyclopentanylmetacrylat,
norbornyl(met)acrylat, isobornyl(met)acrylat, alkyl este cao hon cuia axit (met)acrylic, nhu
eicosyl(met)acrylat, cetyl(met)acrylat, tridecyl

(met)acrylat, va cac hdn hop ctia chiing; benzyl(met)acrylat va phenyl(met)acrylat.
Comonome vinyl thich hop c6 thé bao gdm, vi du, styren, a-metyl styren, o-etylstyren,

vinyl toluen, divinyl benzen, vinyl este, vi du nhu vinyl axetat, vinyl ete, alyl ete, rugu
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alylic, va cac hdn hop cua chung. Tét hon 13, comonome gdm mdt hoic nhidu (xyclo)alkyl
este C1 dén Cs cua axit (met)acrylic, nhu metyl metacrylat, 2-etylhexyl metacrylat, va
isobutyl acrylat.

Céc hdn hop thich hop ciia copolyme acrylic ¢6 thé gdbm mot hogc nhiéu copolyme
acrylic c6 nhom chirc epoxy dugc trdn v6i mot hodc nhiéu copolyme acrylic dugc chon tir
copolyme acrylic ¢c6 nhém chirc axit, nhu copolyme acrylic ¢6 nhém chire axit carboxylic
va/hodc phospho, copolyme c6 nhoém chirc hydroxyl va copolyme acrylic ¢6 nhém chirc
€poxy.

Trong mdt s6 phwong 4n, cic polyme acrylic dugc didu ché theo céc quy trinh theo
sang ché co thé c6 duong lugng epoxy (epoxy equivalent weight, EEW) nam trong pham
vi tir khoang 250 dén khoang 750. Trong mét sé phuwong 4n khac, EEW c6 thé nim trong
pham vi tir khoang 270 dén khoang 620. Nhim cac muc dich ctia ban m6 ta, dwong lugng
epoxy ¢6 thé dugc xac dinh bang cach chue{n d6 véi dung dich axit percloric trong axit
axetic bang theo phuong phap cia ASTM D-1652-04 “Standard Test Method for Epoxy
Content of Epoxy Resins”, ASTM International, 100 Barr Harbor Drive, West
Conshohocken, PA.

Céc polyme acrylic dugc bdc 19 trong ban mo ta co thé dugc dwa vao ché phdm phu
dang bot. Trong mot s6 phuong 4n, ché phdm pha dang bot c6 thé cé tir khoang 5 dén
khoang 35% khéi luong, tinh trén tong khéi lugng ctia ché pham phu dang bot, 1a mot hodc
nhiéu chét lién két ngang. Chét lién két ngang dugc thém vao véi hé s6 ti lugng giita axit
va epoxy tir khoang 0,75:1 dén khoang 1,25:1, tét hon 14 khoang 0,95 dén khoang 1,05:1.
Chét lién két ngang bt ky phan tmg véi cac nhém epoxy c6 thé dugc dua vao. Vi du vé
chét lién két ngang ding cho polyme acrylic c6 nhém chitc epoxy bao gdm cac axit
dicarboxylic hiru co va anhydrit cia ching nhu axit sebaxic, axit dodecandioic, va cic san
phdm cong dugc diéu ché tir qua trinh este héa cic axit hoic anhydrit dicarboxylic hiru co
v6i polyeste. Céc chit lién két ngang ting d6 linh hoat ctia 16p phu va c6 thé ting do bén
chdng da dam. Trong mot sé phurong 4n, cac chit lién két ngang dung cho ché phdm phu

dang bot copolyme acrylic c6 nhom chuc axit co thé bao gdm chéit lién két ngang
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polyepoxy, ching han nhu triglyxidyl isoxyanurat (TGIC), nhura epoxy bisphenol A, hogc
epoxy phenol novolak.

Chét ting cuong bam dinh c6 thé c6 thém nhya epoxy hodc hop chit isoxyanat hodc
chit ting cudong bam dinh tién polyme c6 T, khoang 40°C hoic cao hon. Vi du bao gbm
nhya epoxy, nhua epoxy-phenolic novolak; dime va trime cua isophoron diisoxyanat
(IPDI), hexametylen diisoxyanat (HMDI) hodc toluen diisoxyanat, isoxyanat bi chén,
ching han nhu IPDI khoa mach caprolactam, va tién polyme v6i isoxyanat cubi mach cia
diisoxyanat hodc cac dime hodc trime cia chiing v6i rugu da chirc hodc glycol. Cac chét
tdng cuong bam dinh dugc wu tién la nhua bisphenol epoxy, t6t hon 1a nhua epoxy
bisphenol A hoic bisphenol F. Su ¢6 mit cia chat ting cudng bam dinh epoxy c6 thé cai
thién do bén chéng in mon CASS (copper accelerated salt spray, phun mubi gia tbc trén
ddng) so v&i bot khong thém chét ting cuong bam dinh. Trong mot phwong 4n, lwong thich
hop ctia chét ting cudng bam dinh c6 thé trong pham vi 1én dén khoang 10% khdi lugng,
tinh trén tdng khéi luong cua ché phidm phu dang bot, trong phuong 4n khac tir khoéng
0,01% khdi luong dén khoang 10% khdi luong, tét hon 1a tir khoang 0,2 dén khoang 3%
khéi luong, hodc, t6t hon nita 13, 1én dén khoang 1% khéi luong. Lugng trén 3% khéi lugng
¢6 thé gop phan gdy ra van dé vé kha ning chiu thoi tiét.

Ché pham phu dang bot c6 thé két hop lugng nhé clia cac thanh phan khéac da biét
trong linh vuc k¥ thuat ciia sang ché, bao goém, vi du, trong mdt phuong én, tir khoang 0,1
dén khoang 15 phr (part per hundred resin - phan trén 100 phan nhya) trong phuong 4n
khac t6t hon 1a dén 5 phr, va, trong phurong an khéc nita khoang 0,1 dén khoang 5 phr, 1a
mot hodic nhidu chit 6n dinh chdng tia cuc tim hodc chét hép thu 4nh sdng dé ting kha ning
chiu thoi tiét. Chat 6n dinh anh séng bao goém, vi du, chét can amin, nhur polyme dimetyl
sucxinat véi 4-hydroxy tetrametyl piperidin etanol, can phenol hogc t6 hop gom it nhit mot
trong sb cac chat on dinh 4nh sang trén.

Céc silan c6 thé thiy phan (vi dy, alkoxysilan) c6 thé dugc ding v6i lugng tir
khoang 0,01 dén khoang 3% khéi luong, tbt hon 13, khoang 0,3% khdi luong hodc thap

hon, tinh trén tdng khéi lrgng ctia ché phidm dang bot dé ghép hat siéu hién vi ky nudc vao
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nén phi.. Céc vi du khong c6 tinh giéi han vé silan thich hgp gdm glyxidyl alkoxy silan va
amino alkoxy silan, nhu glyxidyl trimethoxy silan.

Luong nhd, vi du nhu 1én dén khoang 0,10% khdi lwgng, tinh trén téng khdi lwgng
ciia ché phdm dang bot, tdt hon 13, dén 0,05% khéi luong va tt hon nira 1a 0,01% khéi
lugng dén 0,10% khdi lugng, cia bot mau hitu co, nhu ptaloxyanin cé thé dugc dua vao
dé khéng ché qua trinh h6a mau vang. Ché phdm phu dang bot ¢6 thé c6 thém bét ky trong
khoang tir 0,001 dén khoang 1,0% khéi luong, tinh trén tdng khéi lugng ciia ché phim
dang bot, 14 cht 1am tring quang hoc va/hoic chit 1am déu mau; tir khoang 0,1 d&én khoang
10 phr, tinh trén tong khdi lugng cua ché phém dang bdt, 1a mot hodc nhiéu chit 1am mo,
nhu copolyme alkyl(met)acrylat, 1én dén khoang 6 phr va t6t hon 1a khoang 0,01 phr dén
khodng 6 phr 12 mét hodc nhidu chét sap; va tir khoang 0,01% khéi lugng dén khoang 1,0%
khdi lrong, tinh trén téng khbi lugng ctia ché phdm dang bot, 13 chét phu gia tron sau,
ching han nhu cac chit phu gia chay kho nhu silic oxit hogc alumin khéi.

H¢ nhya pht dang bot theo sang ché ¢6 thé dugc tron voi mot hodc nhiéu chét lién
két ngang va ciing ¢6 thé dugc xir Iy bd sung dé tao thanh ché phdm phu dang bot. Qua
trinh ¢6 thé c6 thém budc tron khd, nghién va ép dun ché phém acrylic dang bot chira hat
siéu hién vi ky nuéc thu duge. Ché pham phii dang bot chira nhya acrylic theo cac quy
trinh theo sang ché c6 thé dugc san xuét theo cac phurong phép truyén théng. Céc thanh
phén c6 thé dugc phdi tron, sau d6 tron k¥, ching han nhu, vi du, bang cach phirc hop héa
& trang thai nong chay (melt-compounding) sao cho khong xay ra su dong rin dang ké..
Phtrc hgp néng chay co thé duoc ¢p dun sau d6 lam lanh nhanh, va nghién, va, néu can,
phén loai hat theo kich thudc. Trong phuong 4n khéc, ché pham pha dang bot c6 thé dugc
san xudt bing cach lién két hat copolyme acrylic véi hat siéu hién vi ky nuéc dé tao thanh
hat két tu.

Ché phdm phu dang bét c6 thé duge phi bang cach bién phéap thong thudng da biét.
Dé son phu tinh dién, kich thudc hat trung binh c6 thé thay ddi trong pham vi tir khoang
5pm dén khoang 200 pm, tdt hon la khoang 25 wm hoic cao hon, hodc, khoang 75 pm
hoc thap hon.
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Khi d3 dugc phd, 16p pht duge dong rin b%mg nhiét, vi du, & nhi¢t do tir khoang
90°C dén khoang 250°C trong thoi gian tir 30 gidy dén 90 phut. Nhiét dé dong rén c6 thé
tir ngudn ddi luu, hong ngoai (IR) hodc can hong ngoai.

Trong mot s& phuong 4n, cic chit phii duoc phit 1én nén kim loai. Nén thich hop
bao gdm nhdm, hop kim duoc rén, sit, thép, hop kim magié, hang dién ti, va ddng thau,
ching han nhu san phdm khoéa va cira. Vi du vé nén nhém bao gdm hop kim silic, hop kim
nhom lithi, nhém magié, nhom k&m, nhém mangan, hgp kim nén nhom dong nhu nhém
ddng thau, va tuong tw. Cac hop kim c6 thé 12 hop kim don, déi hoic c6 nhiéu hon hai kim
loai.

Tét hon 14 nén duge xit Iy so bd. Nén nhom va hop kim duge rén c6 thé duge xir Iy
so bd vai, vi du, 16p don tu gén két khong crdm cua vét li€u hitu co phospho, ziriconi
titanat, hodc ziriconi titanat bién tinh acrylic. Nén thép va st ¢6 thé duge xir ly so bg véi
cac chit thu dong héa, ching han nhu k&m phosphat hoic sit phosphat.

Céc vi du khong c6 tinh giéi han vé cac polyme acrylic va ché phdm phii theo sang
ché duoc dua ra dudi day.

Vi du thuc hién sang ché
Vidul

Vi du vé& quy trinh diéu ché polyme acrylic chira silic oxit khéi nhu sau. 789,3 g
toluen va 15,0 g AEROSIL R972 dugc nap vao binh phan ting thiy tinh day tron 4 5L
¢6 gin canh khudy co, bd ngung tu, diu vao khi nito va éng suc khi, diu do nhiét do va
bng nap monome/chét khoi mao. Binh dugc dun néng dudi dong héi lwu (¢ nhiét dd khoang
111°C) véi khi quyén khi nito. Hdn hgp monome duge didu ché bang cach thém 315 g
butyl metacrylat, 433 g glyxidyl metacrylat, 204,5 g isobornyl metacrylat, 525 g metyl
metacrylat, 60 g styren va 159,4 g toluen trong binh chtra 5 L. Dung dich chit khoi mao
dugc didu ché bang cach tron 112,9 g chét khoi mao TRIGONOX® 218 (tert-butyl peroxy-
2-etylhexanoat, cuia Akzo Nobel Polymer Chemicals LLC, Chicago, Illinois, USA) va
153,3 g toluen. HOn hop monome va hén hop chit khoi mao dugc két hop vao mot binh
chtra. Dong khi nito duoc ngat ra khoi binh phan tmg. Hon hgp monome va chit khoi mao

dugc nap vao binh phan ung trong thoi gian 4 gio. Khi nap xong monome va chét khoi

-15-



25498

mao, 6ng nap duge rira v6i 34,7 g toluen. Hon hop phan ting dugc duy tri & nhiét d6 khoang
113°C trong 30 phat. Hon hop gém 8,25 g TRIGONOX® 218 trong 93,8 g toluen dugc
thém vao binh trong thoi gian 60 phut. Khi thém hét dung dich TRIGONOX® 218, éng
dugc rira voi 7,5 g toluen. Phan ing dugce duy tri & nhiét d khoang 113°C thém 30 phut
va sau d6 1am ngudi dén nhiét d6 phong. Sau d6 nhya duge chuyén sang binh phan tmg
loai bo, tai d6 n6 duge dun nong trong chan khong dén nhiét do tir 155°C dén 165°C va
duy tri & nhiét do tir 155°C dén 165°C trong mét gio. Trong thoi gian nay, dung méi duge
chung cét tach ra khoi nhwa, két qua 12 thu dugc nhwa voi ham luong rén trén 99%.
Vidu?2

Cong thirc kiém nghiém cia cac mau nhu dugc trinh bay trong Bang 1:

Bang 1
Thanh phan (tinh bang Mauso | Mauso | Mauso
PHR) Miaul | Mau2 | sanhA | sanhB | sanh C
Nhya thi nghiém #1
(GMA acrylic) véi 1,0%
Aerosil R972 84,000
Nhuya thi nghiém #2
(GMA acrylic) véi 0,4%
Aerosil R972 84,000
Nhya thi nghiém #3
(GMA acrylic) khong c6
Aerosil R972 84,000 84,000 84,000
Axit sebaxic 16,000 | 16,000 16,000 16,000 16,000
Chét bién ddi dong chay
cua copolyme acrylat 1,000 1,000 1,000 1,000 1,000
Benzoin 1,000 1,000 1,000 1,000 1,000
Polyme dimetyl sucxinat
véi 4-hydroxy tetrametyl | 0,500 0,500 0,500 0,500 0,500
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piperidin etanol
8 Triazin 0,500 0,500 0,500 0,500 0,500
9 | Octadecyl  3,5-di(tert)- '

butyl-4-

hydroxyhydroxinnamat 0,350 0,350 0,350 0,350 0,350
10 | Phosphit hitu co 0,350 0,350 0,350 0,350 0,350
11 | Bis Benzoxazol 0,002 0,002 0,002 0,002 0,002
12 | bioxazin tim 0,00003 | 0,00003 | 0,00003 | 0,00003 |0,00003
13 | AEROSIL R972 — tron

sau 0,40% 1,00%
14 |Nhom oxit hun khoéi —

Chay kho 0,20% | 0,20% 0,20% 0,20%

Cac mau trén duge diéu ché bang cach phéi tron cac thanh phan tir 1 dén 12 trong
ti va tron khod ching. Sau d6 hdon hop dugc tron trong may tron trong 30 gidy voi toc do
2,000 vong/phut. Hon hop tao thanh duge ép dun & 200 °F (khoang 93°C) véi tbc do 400
vong/phut. Vét li€u sau khi ép dun duoc nghién cao tbc trong may nghién Brinkman va
sang qua ray c& 100 mesh (16 khoang 149 um). Ché pham phu dang bot theo cong thic tao
thanh dugc phun tinh dién. Khac biét gitta Nhya thi nghiém # 1 va Nhua thi nghiém #2 1a
lugng AEROSIL R972 ¢6 mit trong phan tng. Céc vi du chira cac thanh phin 13 va 14 ¢6
lwong cua cac thanh phan d6 dugc tinh dya vao khéi lugng vat liéu thu dugc sau khi ép
din. Cac thanh phan 13 va 14 dugc tron kho trong tai v6i vat liéu sau khi ép dun, sau d6
duoc xr Iy nhu nhitng vi du khéc.

Vidu3

Céac miu ché phim phu acrylic dang bot dugc diéu ché theo phuong phap theo sang
ché (ngay trong quy trinh) dugc trinh bay dudi déy, so véi ché phim phu acrylic dang bot
trong do silic oxit dugc thém sau khi tron (dudi dang chit phu gia tron trong bao). Ttc 13,

nhuya acrylic glyxidyl metacrylat (GMA) duogc diéu ché bang cach thém silic oxit khoi trong
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qua trinh tring hop nhya polyme so véi cac ché phim trong do silic oxit khéi dugc thém

vao hdn hop tron trong bao ctia nhya acrylic GMA.

Mausd | Loai | Phuong | Pocimg | Cudng | Ponhin | DPonhin | Do nhén
nhya phap butchi | d6mo | quét séﬁg quét song | quét song
thém (xudc) bémat-L | bémit- |bémit—R
ASTM S
D3363
DPbi i Khéng F 3 7.1 12,1 7,4
chung | chung
GMA
(khéng
silic
oxit)
1 GMA + | Ngay F 4 7.4 13,8 7,5
0,4% trong quy
R-972 trinh
Silic oxit
2 GMA + | Ngay H 4 7,3 12,9 7,5
1,0% trong quy
R-972 trinh
Silic oxit
3 GMA + | Thém vao H 7 12,0 22,4 6,4
0,4% hén hop
R-972 tron trong
Silic oxit | tai
4 GMA + | Thém vao H 7 12,2 223 6,4
1,0% hén hop
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R-972 tron trong
Silic oxit | tai

D6i v6i d6 clmg but chi, loai “H” 1a ting kha ning chdng bién dang co hoc so véi
loai “F”.

Pham vi cudong d0 mo tuong dbi: 0-10 v6i 0 1a khong m¢, 3 1a mo rat nhe, 4 13 hoi
md va 7 1a mo trung binh dén rat mo.

Pham vi d6 nhin quét séng BYK:

L (d6 séng dai, sdn vo cam) 0-99,9 véi 0 1 khong sin vé cam

S (d6 séng ngén hodc vi ciu tric) 0-99,9 vai 0 1a khong co vi cu triic

R (danh gia chung) 0-10,5, véi 10,5 14 nhin bong nhit.

Nhu dd dugc thé hién, cac loai nhua dugc diéq ché theo quy trinh ciia sang ché thé
hién d6 m& va d6 nhin béng so véi céac loai nhwa duge diéu ché trong d6 thém hdn hop
tron sau c6 thém silic oxit.

Moi cau c¢6 du ngodc don chi déi tugng hodc ¢ hoidc khong cé trong ddu ngoic.
Vi dy, “(co)polyme” bao gdm, trong cic phurong 4n, polyme, copolyme va céc hdn hgp ctia
chung.

Trur khi dugc ghi cha khéc, moi quy trinh dugc thé hién va moi vi du dugc thuc hién
trong diu kién nhiét do va ap suét tiéu chuén (STP).

Moi pham vi dugc trich din & ddy déu bao gdm ca hai gi¢i han trén va dudi va co
thé t6 hop v6i nhau. Vi du, néu thanh phan c6 thé c6 mit vé6i lugng nam trong khoang tir
0,05% khéi luong hoic cao hon dén khoang 1,0% khéi lugng, va véi lugng 1én dén khoang
0,5% khéi luong, thi thanh phan d6 c6 thé c6 mit véi lugng nim trong khoang tir 0,05 dén
khoéng 1,0% khéi lugng, tir khoang 0,5 dén khoang 1,0% khéi lugng hodc tir khoang 0,05
dén khoang 0,5% khéi lugng.

Nhu dugc str dung trong ban md ta nay, thudt ngtr “kich thude hat trung binh” co
nghia 13, trir khi chi ra khac, dudng kinh hat hodc kich thudc 16n nhit ciia hat trong phan
b6 hat dugc xéac dinh bing phwong phap tan xa anh séng laser trong d6 sit dung thiét bi do
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Malvern Mastersizer(TM) 2000 (Malvern Instruments Inc., Southboro, Mass.) theo quy
trinh dé nghi ctia nha san xut.

Nhu dugc sit dung trong ban mo ta nay, trir khi dugc chi ra khéc, thuat ngit “hhiét
d6 chuyén pha thuy tinh” hodc “T¢” clia nhua resin hodc (co)polyme bit ky dugc do bang
cach str dung phuong phép phén tich nhiét quét vi sai (DSC) (tdc d6 dun néng 20°C/phiit),
Tg duoc 14y & diém gitra cia doan udn. T ciing ¢6 thé dugc tinh toan nhur mo ta ciia Fox
trong Bull. Amer. Physics. Soc., 1, 3, trang 123 (1956).

Nhu dugc st dung trong ban mo ta nay, thuat nglt “hé lai” cia (co)polyme hodc
nhwa bt ky chi cac san phim cong, ghép, hoic copoly}ne khéi va cac hdn hop twong hop
hodc dugc lam tuong hgp cia cac (co)polyme hodc nhi_ra d6, chang han nhu cac hé lai
epoxy polyeste.

Nhu dugc str dung trong ban mo ta nay, thuat ngi “h5n hop duge phén tan k§” dé
cap dén phuong phap ma nhd d6 polyme hodc nhya dugc didu ché véi su ¢ mit cia hat
siéu hién vi ky nu6c. Hat siéu hién vi ky nudce c6 mit trong thiét bi phan tmg trude khi
(cac) monome, chét khoi mao va chit phu gia dugc thém vao thiét bi phan tng.

Nhu duogc st dung trong ban mo ta ndy, trir khi duge chi ra khéc, thuit ngt “phén
tir lwgng” chi phén tir lugng trung binh sd cia polyme nhu dugc do bing phuong phap séic
ky loc gel (GPC) dugc cn chinh véi cac chuén polystyren.

Nhu dugc sir dung trong ban md ta nay, thuat ngit “oligo siloxan hitu co” bao gbm
s6 bat ky tir 2 dén 20 don vi siloxan va tiép du td “poly siloxan hitu co” bao gbm trén 20
don vi siloxan.

Nhu dugce st dung trong ban mo ta nay, thuat nglt “phr” c6 nghia 1a luwong, theo
khdi lugng, ciia thanh phén trén mot tram phén, theo khéi lugng, cua h¢ nhya. HE nhua bao
gbm nhya hodc polyme va chét lién két ngang hodc chit déng ran.

Nhu duge st dung trong ban md td nay, thudt ngit “polyme” bao gdm ca cac
copolyme ngau nhién, khdi, phan doan (cting — mém) va ghép; va hdn hop hoic to hop bt
ky cua chung.

Nhu dugc st dung trong ban mo ta ndy, cac thuat ngit “nhua” va “polyme” co thé

thay cho nhau.
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Nhu duge sir dung trong ban mo ta nay, thuat ngit “hé nhya” chi toan bd nhya epoxy,
nhya ting cimg va chat lién két ngang bét ky, chit dong rén hodc chéat 1am cing (nhung
khong phai chéit xtic tac) von try thanh phin khong thé thiéu cta két cAu lién két ngang.

O day, trir khi dirgc ghi chii khac, moi ti 16 phan tram déu tinh theo khéi lugng.

Moi tai liéu dugc trich dan trong phén mo ta chi tiét, trong phﬁn lién quan, dugc két
hop v6i ban md ta nay bang cach tham chiéu véi ban mé ta ndy. Viéc trich din tai liéu bét
ky trong ban mé ta nay khong duoc hiu 13 sy thira nhén d6 14 tinh trang k§ thuat lién quan
dén sang ché.

Hién nhién d6i véi ngudi c6 hiéu biét trung binh trong linh vurc ky thuit cia sang
ché 1a nhiéu thay dbi c6 thé dugc thyuce hién di vai cac chi tiét ciia cac phuwong an duge md
ta trén ddy ma khong xa roi cac nguyén tic nén tang ctia sang ché. Do d6 pham vi clia sang

ché s& chi dugc xac dinh bédi cac diem yéu cau bao hg.
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YEU CAU BAO HO
1. Quy trinh diéu ché hé nhya phu dang bt acrylic, trong d6 quy trinh nay bao gbm
buéc polyme héa trong dung dich it nhit mot monome acrylic trong dung moi khong chira
nudc véi sy ¢b6 mit cua hat siéu hién vi ky nuéc va chét khoi mao, trong d6 it nhat mot
monome acrylic néu trén dugc chon tir cdc monome c¢6 nhodm chirc epoxy, cdc monome co
nhém chire axit hodc cac td hop ctia ching va trong d6 qué trinh polyme héa dién ra trong
diéu kién khong c¢6 nudc.
2. Quy trinh diéu ché hé nhya phu dang bot acrylic theo diém 1, trong do6 it nhét mot
monome néu trén ¢ nhoém chirc epoxy va duqc chon tr glyxidyl metacrylat hoac glyxidyl
acrylat. ,
3. Quy trinh didu ché hé nhwa phu dang bt acrylic theo diém 1 hoic 2, trong d6 it nhit
mdt monome néu trén dugc dira vio véi lugng tir khoang 10% khéi lugng dén khoang 40%
khéi lugng, tinh trén tong monome duoc copolyme héa.
4. Quy trinh diéu ché hé nhwa phu dang bot acrylic theo diém bét ky trong s6 cac diém
tir 1 d&n 3, trong d6 mot hodic nhiéu hé nhwa polyme acrylic ¢6 nhém chirc epoxy va cé
dwong luong epoxy (EEW) tir khoang 250 dén khoang 750.
5. Quy trinh diéu ché hé nhwra phii dang bot acrylic theo diém bét ky trong sb cac diém
tir 1 dén 4, trong d6 dung méi khong chtra nude dugce cﬁon tir nhém bao gdm toluen, xylen,
etyl axetat, butyl axetat, propyl axetat, metyl amyl keton, isoamy] axetat, metyl etyl keton,
metyl isobutyl keton va cac hon hop ctia ching.
6. Quy trinh diéu ché hé nhya phu dang bt acrylic theo diém bat ky trong sb cac diém
tir 1 dén 5, trong d6 mbi trong s6 mot hodc nhiéu hat siéu hién vi ky nude bao gdm oxit vo
co va mot hodc nhiéu hop chét silic hitu co.
7. Quy trinh diéu ché hé nhwa phu dang bot acrylic theo diém 6, trong d6 hat oxit vo
co dugce chon tir nhom bao gém silic oxit, silic oxit khoi, cac oxit kim loai, cac loai silicat,
phtrc hop oxit hitu co - vo co va cac hdn hgp ciia chiing.
8. Quy trinh diéu ché hé nhwa phi dang bot acrylic theo diém 7, trong d6 mot hoaflé
nhiéu hat siéu hién vi ky nudc 14 silic oxit khoi qua xir Iy duoc tao thanh tir san phdm phan

ung ngung tu cua silic oxit khoi dugce xtr Iy dimetyldihalosilan.
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9. Quy trinh diéu ché hé nhua phu dang bot acrylic theo diém bt ky trong sb cac diém
tir 1 dén 8, trong d6 mot hodic nhiéu hat siéu hién vi ky nu6c ¢6-mat trong hé nhya phu
dang bot vai lugng nam trong pham vi tir khoang 0,01% khéi lwong dén khoang 2,0% khéi
lugng, tinh trén téng khéi lugng ctia hé nhua pht dang bot.

10.  Quy trinh diéu ché hé nhya phu dang bt acrylic theo diém bt k¥ trong s cc diém
tir 1 &n 9, trong d6 mdt hodc nhiéu chit khoi mao 13 chét khoi mao nhiét hodc géc tu do
dwgc chon tir nhém bao gbém tert-butyl peroxy-2-etylhexanoat, tert-amyl peroxy-2-
etylhexanoat, tert-butyl peroxydietylaxetat, tert-butyl peroxyisobutyrat, benzoyl peroxit, t-
butyl hydroperoxit, tert-butyl perbenzoat, cumen peroxit, dimetylazobis-isobutyrat, 2,2'-
azobis(2-metylbutyronitril), 2,2'-azobis(2,4-dimetylpentannitril), 2,2’-azobis-(2-
metylpropannitril), t-butyl peroxy pivalat va cac hon hop ctia chiing.

11.  Quy trinh diéu ché ché phim phu dang bot, trong d6 quy trinh nay bao gbm budc
trén hé nhya phu dang bot dugc didu ché theo quy trinh theo diém bét ky trong s cac diém
tir 1 dén 10 v6i mot hodic nhidu chét lién két ngang.

12.  Quy trinh diéu ché ché phdm phii dang bot theo diém 11, trong d6 quy trinh nay con
bao gdm budc tron kho, nghién va ép dim ché pham phit dang bot acrylic thu duge ma chira
hat siéu hién vi ky nuéc.

13.  Lép phu trén nén kim loai bao gdbm ché phidm pha dang bot duge diéu ché theo quy
trinh theo diém 11 hogc 12.

14.  Lép phii trén nén kim loai theo diém 13, trong d6 nén bao gdbm nhdm hozc hop kim

duoc rén.
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