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Linh vire k§ thuét dwoc dé cap

Séang ché dé cap dén ché pham polyuretan déo nhiét (TPU) khéng duoc
gia cd ¢6 mddun udn cao, c6 thé dugc két hgp thém va cling c6 thé duoc st

dung trong cac quy trinh duc ap luc.

Tinh trang k¥ thuit ciia sang ché

Thong thudng, cac tmg dung ma TPU cip k¥ thuit duoc sir dung ciing
bao gdm vibe tiép xtc voi nhiét dd cao. Cac TPU k¥ thuét, clng ¢ san trén

thi truong hién nay thuong bi han ché déi véi cac ung dung dudi 120°C boi
vi TPU s& bét d4u hoa mém hoic khir polyme hoa va do d6 1am mit cac tinh
chat hitu dung & nhiét do béng hodc cao hon nhiét do chuyén hoa thuy tinh
(Tg) ciia TPU. Ngoai ra, Cac TPU k¥ thuit, cirng c6 sin trén thi truong hién
nay rat khé dé héa hop vé6i cac nguyén ligu khéc, vi du chat 1am cham chay,
dé tao ra hop chit TPU 1am chim chdy v&1 modun udn cao mién 13 céc tinh
chét 6 loi khac thuong c6 lién quan dén TPU. Do d6 thudng mong mudn c6
mot nguyén liéu TPU ctng dé st dung trong cac ung dung k¥ thuat ma co
modun udn cao. Hon nita, s& c6 loi néu c6 mdt nguyén liéu TPU ki thuat
cing ma c6 thé dé dang duoc gia cong va héa hop vdi cic chit lam cham

chay va/hodc polyme khac.
Ban chit k thuit ciia sing ché

Sang ché dé cap dén polyuretan déo nhiét k¥ thuat, cing, duoc dac
trung boi mic do khang nhiét, hoa chét va va dap cao, trong khi ciing c6
mddun udn cao. Mot phuong 4n cta sang ché d& xuét polyuretan déo nhiét ky

thuat cimg c6 médun uon cao ma cé thé dé dang hoa hop véi cdc chat phu gia
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lam chim chay va/hoic cac polyme hoic cic chit phu gia khic. Trong mot

s6 phwong 4an, ché pham polyuretan déo nhiét 1 tinh thé.

Ché pham polyuretan déo nhiét ciia sang ché chira san phim phéan Gng
ctia (a) khoang 5% theo khdi lwong dén 25% theo khdi lwong thanh phin
polyol, trong d6 polyol c6 khdi lwong phan tir trung binh khdi nam trong
khoang tir 250 dén 3000; (b) khoang 75% theo khéi lugng dén 95% theo khdi
lugng thanh phan doan cimg, trong d6 thanh phan doan cting bao gdm (i) pol-
visoxyanat thom va (ii) chit kéo dai mach; va (c) tiy y, chit xac tac. Ché
phdm TPU theo sa’mg ché ¢6 modun udn khi dwge do br?mg phuong phap

nhéat 100.000 psi, vi dy, it nhit 200.000 psi.

Mot phuong 4n khéac ctia sang ché dé xuat hop chat TPU lam chdm chay
chtra ché phim polyuretan déo nhiét dwoc mo ta & trén con bao gdm mot chat

phu gia lam cham chay.

Mot phuong 4n khac cia sang ché d& xuéat hop chat TPU lam cham
chéay, chtra ché phidm polyuretan déo nhiét nhu dugc md ta & trén con bao
2dm mot chat phu gia 1am cham chay, trong d6 chéat phu gia 1am cham chay
chtira mot mudi nhom cua axit phosphinic duoc biéu dién boi cong thirc:
[R'R?P(0)0]3A1%*, mubi nhom cua axit diphosphinic duoc biéu didn boi
cong thic: [O(O)PR!-R3-PR2(0)0]%3A1%%,, polyme clia mdt hoic nhidu mubi
néu trén, hodc hdn hop bat ky cta chiing, trong d6 R! va R? 14 hydro va R 1a
nhém alkyl.

Ché pham polyuretan déo nhiét lam chdm chdy theo sang ché cé phan
loai ngon lira VO v&i cac tinh chit khong nho giot khi dugc do bang phwong
phap thir nghiém ngon lira theo phwong thang ding UL 94.

Mot phuong an khac ctia sang che dé xuat san pham dugc diuc khuon,

duogc ép dun, hodc dugc dinh hinh nhiét chtta ché pham polyuretan déo nhiét

2/43



53768

nhu dugc md ta & trén trong d6 ché phdm polyuretan déo nhiét c6 médun ubn
dugc do theo phuong phap ASTM D790 bang it nhdt 100.000 psi, vi du it
nhat 200.000.

Sang ché d& xuit san phém dugce dac khuon, duoc ép dun, hodc duogc
dinh hinh nhiét chtra polyuretan déo nhiét nhu dugc mo ta & trén trong do
polyuretan déo nhiét dugc hoa hop vdi cac soi thuy tinh ngén, va trong do
ché phdm polyuretan déo nhiét c6 modun udn duge do bang phuong phap
ASTM D790 bang it nhat 100.000 psi, vi du bang it nhat 200.000 psi, vi du
nita, bang it nhat 500.000 psi, tham chi vi du, bing it nhit 1.000.000 psi.

Mot phuong 4n khac cia sang ché dé xuét san pham chéng chiy dugc
dac khudn chira ché pham polyuretan déo nhiét 1am cham chay nhu duge mod
ta & trén con bao gdm chét phu gia lam cham chay, trong d6 chit phu gia 1am
chdm chay chira mudi nhém cua axit phosphinic dugc biéu dién boi cong
thire: [R'R2P(0)0]3AL*, mubi nhdém cia axit diphosphinic duoc biéu dién
b&i cong thirc: [O(O)PR!-R3-PR*(0)0]%3A1%%,, polyme ctia mot hoic nhiéu
mudi trén, hodc hdn hop bat ky cua chung, trong d6 R! va R? 14 hydro va R’
1a nhom alkyl, trong d6 ché phidm polyuretan déo nhiét c6 modun udn bang it
nhit 100.000 psi, vi du bang it nhit 200.000 psi va cé phan loai ngon ltra VO
v6i tinh chét khéng nho giot khi dugc do bang phuong phép thir nghiém d6t
chay theo phuong thang dtng UL 94.

Céc phwong 4n khac va chi tiét vé sang ché dugc trinh bay cu thé duédi
day.
M0 ta chi tiét sing ché

Polyuretan déo nhiét ctia sang ché c6 modun udn cao, va c6 thé dé dang

dugc hoa hgp voi cac chét phu gia khéac, chéng han c4c chét phu gia 1am cham

chay.
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Trong médt phwong 4n cua sang ché, ché phdm polyuretan déo nhiét
dang tinh thé chtra it nhit 75%, vi du 80% dén 95% doan ctng. Hiam luong
doan cing c6 thé duoc xac dinh brzing téng ph?m traim khoi luong cua thanh
phén isoxyanat va thanh phan kéo dai mach chia cho tong phan traim khéi
lirong cia ché phdm polyuretan déo nhiét (phan trim khdi luong cia thanh

phén isoxyanat, chat kéo dai mach, va thanh phan polyol).

Polyuretan déo nhiét ctia sang ché thuong duoc diéu ché bang cach két
hop va cho phan tng (a) thanh phin polyol chtra it nhit mot chat trung gian
¢6 nhém hydroxyl cudi mach, ching han polyeste c6 nhém hydroxyl cubi
mach, polycte ¢c6 nhém hydroxyl cudi mach, polycarbonat ¢6 nhém hydroxyl
cubi mach, hoic polycaprolacton c6 nhém hydroxyl cudi mach véi (b) it nhat
mdt thanh phin polyisoxyanat thom, va (¢) it nhat mot chat kéo dai mach, va
thy ¥ mdt chat xtc tic. Cac chit phan (mg nay tao ra polyuretan déo nhiét

trong, vi du, may ép dun hoac binh phan ing khac.

Céc thanh phan cia ché phdm polyuretan déo nhiét c6 thé duoc két hop
dé tao ra ché phdm polyuretan trude khi hoa hop hodc chung c6 thé dwgc két

hop tai chd bén trong mdy ép dun trong qué trinh hoa hop.

Trong mét sd phuong 4n, ché pham polyuretan déo nhiét ciia sang ché
1a tinh thé. Nhiét do két tinh cua ché phim c6 thé tuy y dwoc xac dinh bang
phuong phap do nhiét lugng quét vi sai. Thong thuong, cac ché phdm duoc
két tinh c6 thé duoc niu chay, solvat hoa, hodc dugc v6 dinh hinh va sau dé
dwoc két tinh lai. Thuat nglt co thé két tinh dé cap dén cac ché phém ma
a) duoc két tinh hodc b) khong duoc két tinh, nhung c6 kha ning két tinh boi
su tang nhiét do cla ché phém va tiép theo 1a lam lanh hodc lam ndéng tiép
theo. Khi dugc st dung & day, thuat nglt “tinh thé” dé cap dén ca hop chit
duoc két tinh va hop chit c6 thé két tinh. Polyuretan déo nhiét dang tinh thé

theo sang ché duoc dic trung boi médun luu trit (médun G) bang it nhét
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10 MPa hoac cao hon, hoac thim chi 15 MPa hoac cao hon khi duoc do bﬁng
phuong phéap phan tich co hoc dong hoc (DMA) & 150°C, va/hoic diém nong
chay (Tm) bang 150°C, hoic tham chi 175°C hodc cao hon khi dugc do bing
phuong phap do nhiét lugng quét vi sai (DSC) va/hodc nhiét d6 két tinh (Tc)
nim trong khoing 125°C-150°C khi dwoc do bang phuong phap DSC.

Polyol

Polyuretan déo nhiét ctia sang ché bao gdm thanh phan polyol. Thanh
phin polyol c6 thé dugc chon tir polyeste c6 nhém hydroxyl cudi mach, pol-
yete ¢6 nhém hydroxyl cudi mach, polycarbonat c6 nhém hydroxyl cubi
mach, va polycaprolacton c6 nhém hydroxyl cubi mach. Trong mdt sd

phuong 4n, hdn hop cua cac polyol néu trén cé thé duge st dung.

Polyeste c6 nhém hydroxyl cubi mach thudng dwgc didu ché béi, vi du
(1) phan tng este hoa mét hodc nhiéu axit dicarboxylic hodc anhydrit dicar-
boxylic st dung mét hodc nhidu glycol hoic (2) phan tmg chuyén vi este ctia
mdt hodc nhidu este cia axit dicarboxylic st dung mot hozc nhiéu glycol. Ti
1€ mol thuong 12 du hon mot mol glycol so voi axit, anhydrit, hodc este dugc
ru tién dé thu dwoc cac mach thing c6 cac nhom hydroxyl cudi mach chiém

wu thé.

Axit dicarboxylic thich hop dé didu ché cac chét trung gian polyeste co
nhom hydroxyl cudi mach bao gém axit béo, vong béo, va axit dicarboxylic
thom. Axit dicarboxylic don 1¢ hodc hdn hop cic axit dicarboxylic ¢ thé
dwoc st dung. Théng thuong, axit dicarboxylic ¢ tong cong tir 4 dén 15
nguyén ti cacbon. Vi du vé axit dicarboxylic thich hop bao gdm axit sucxinic,
glutaric, adipic, pimelic, suberic, azelaic, sebacic, dodecandioic, isophthalic,
terephtalic, va c4c anhydrit chang han anhydrit phtalic, anhydrit tetrahy-
drophtalic, va céc axit twong tu ciing c6 thé dugc st dung. Axit adipic thuong

duoc st dung 1a axit dicarboxylic.
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Néu qua trinh chuyén vi este dé tao ra polyeste c6 nhém hydroxyl cudi
mach dugc sir dung, cac este clia axit dicarboxylic duoc mé t& & trén cod thé
duge sit dung. Cac este ndy thudng bao gdm nhém alkyl, thudng co 1 dén 6
nguyén tir cacbon, thay cho hydro c6 tinh axit clia cac nhém chitc axit tuong

ung.

Céc glycol ma dugc phan tmg dé tao ra chat trung gian polyeste co
nhom hydroxyl cubi mach c6 thé 13 béo, thom, hodc két hgp cua chiung. Cac
glycol thudng c6 tong cong tir 2 dén 12 nguyén tir cacbon. Cac glycol thich
hop bao g(‘A)m, vi du, etylen glycol, 1,2-propandiol, 1,3-propandiol, 1,3-bu-
tandiol, 1,4-butandiol, 1,5-pentandiol, 1,6-hexandiol, 2,2-dimetyl-1,3-pro-
pandiol, 1,4-xyclohexan dimetanol, decametylen glycol, dodecametylen gly-
col, va cic chat twong ty. Glycol thudong duge sir dung 1a 1,4-butandiol va
1,6-hexandiol.

Polyol polyete c6 nhém hydroxyl cudi mach dugc din xuét tir diol hosdc
polyol ¢6 tong cong tir 2 dén 15 nguyén tir cacbon. Vi du, alkyl diol hoic
glycol ¢6 thé dugce phan ung véi mot ete, chang han alkylen oxit c6 tir 2 dén
6 nguyén tir cacbon. Alkylen oxit thich hop gdm cé, vi du, etylen oxit, pro-

pylen oxit, hoiic cac hdn hop cta ching.

Polyete polyol thich hop bao gdm, vi du, poly(etylen glycol) ma cé thé
duoc diéu ché bang cach cho phan img etylen oxit v6i etylen glycol, poly(pro-
pylen glycol) ma c6 thé duge didu ché bang cach cho phan tmg propylen oxit
véi propylen glycol, poly(propylen-etylen glycol) ma co thé dugc didu ché
bang cach cho phan ting propylen oxit va etylen oxit véi propylen glycol,
poly(tetrametylen glycol) (PTMEG) ma cé thé dugc tao ra bang phan tng
polyme héa by tetrahydrofuran (THF). Cac polyete polyol thich hop khac nao
gdm cac san phim cong polyamit cia alkylen oxit bao gom, vi du, san phim

cong etylendiamin 13 san pham phan Ung ctia etylendiamin va propylen oxit,
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san phim cdng dietylentriamin 13 san pham phan tmg cta dietylentriamin véi

propylen oxit, hodc cac polyete polyol loai polyamit twong tu.

Polycarbonat ¢6 nhém hydroxyl cudi mach c6 sin trén thi trudng tir
Stahl USA. Polycarbonat c6 nhém hydroxyl cudi mach thich hop cé thé duoc
diéu ché bing cach cho phan tng mét glycol véi mét carbonat. Patent My s
4,131,731, duoc két hop & day bﬁng cich tham chiéu, mo ta cac polycarbonat
¢6 nhom hydroxyl cudi mach, qua trinh diéu ché chiing va viéc sir dung chiing

nhu thé ndo. Céac polycarbonat nay thudng 12 mach thang.

Polycaprolacton ¢6 nhom hydroxyl cudi mach c6 thé duge tao ra boi
phan Urng cia caprolacton véi glycol. Caprolacton thich hgp bao gbm e-ca-
prolactone va metyl e-caprolacton. Glycol thich hop bao gom, vi du, etylen
glycol, 1,2-propandiol, 1,3-propandiol, 1,3-butandiol, 1,4-butandiol, 1,5-
pentandiol, 1,6-hexandiol, 2,2-dimetyl-1,3-propandiol, 1,4-xyclohexan-
dimetanol, decametylen glycol, dodecametylen glycol, va céac chét tuong tu.
Phuong phap dé diéu ché polycaprolacton c6 nhém hydroxyl cubdi mach

thuong duogc biét dén béi ngudi ¢ trinh d6 trung binh trong linh vuc k¥ thuat.

Trong mot phuong an hitu dung, khéi lwong phan tir trung binh khdi
cta thanh phén polyol cia sang ché, c6 thé chua cac polyol khac nhau nhu
duoc dinh nghia & trén, ndm trong khoang tir 250 dén 3.000, vi duy, tir 250 dén
2.000, va tham chi vi du, tir 400 dén 1.000. D6 chic hydroxyl trung binh cta
thanh phﬁn polyol nam trong khoang tur 1,8 dén 2,2, vi du, tr 1,95 dén 2,00
hozc 2,05. Thanh phan polyol dugc st dung trong ché pham polyuretan déo
nhiét cia sang ché v6i luong sao cho ham lwgng nhém hydroxyl thuong nam
trong khodng tur 2 dén 70 duong luong, vi du, tu 3 dén 65 duong luong, va
tham chi vi du tir 5 hoac 10 dén 50 hoic 60 duong lugng trén mdi 100 duong
lwong cua tdng cac nhém hydroxyl c6 mit trong ché phiam polyuretan déo

nhiét.
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Polyisoxyanat

Céc polyuretan ciia sang ché dwoc dan xuét tir hop chit isoxyanat thom,
dic biét 13 diisoxyanat thom. Vi du vé polyisoxyanat thom bao gdm, nhung
khong giéi han bdi 4,4 -metylenbis(phenyl isoxyanat) (MDI), m-xylen
diisoxyanat (XDI), phenylen-1,4-diisoxyanat, naphtalen-1,5-diisoxyanat, va
toluen diisoxyanat (TDI). Hon hop ctia hai hodc nhiéu polyisoxyanat thom c6
thé duoc sir dung. Trong mot s6 phuwong 4n, polyisoxyanat chira, hodc chu

yéu gbm, hoic gdbm MDI.
Chét kéo dai mach

Chét kéo dai mach mong mubn duoc st dung trong cic cdng thirc pol-
yuretan cua sang ché dé 1am ting khéi luong phan tir ciia chiing. Chat kéo
dai mach hiru dung bao gém vi du 1,3-propandiol, 1,4-butandiol, 1,6-hexan-
diol, 1,3-butandiol, 1,5-pentandiol, 1,9-nonan diol, 1,12 dodecandiol, etylen

glycol, 1,4-benzendimetylol benzen glycol, 1,4-xyclohexandimetanol.

Trong mot phuong 4n, chat kéo dai mach cé thé 1a glycol khong phan
nhanh, khong duoc thé, mach thfmg co tir 2 dén 12 nguyén tu cacbon, vi du
tr 2 dén 9 nguyén tir cacbon. Trong phuong 4n nay, polyuretan déo nhiét co

thé 14 tinh thé.
Chét xtic tac

Tuy ¥, chat xtic tac duoc st dung trong hdn hop phan ting ciia sang ché.
Chét xuc tac bat ky thuong dugc sit dung hodc da biét trong linh vuc k¥ thuat
dé xtc tac phan Uing clia isoxyanat véi hop chit chira hydro phan mg c6 thé
dugc st dung cho muc dich nay. Vi du vé céc chat xuc tac thich hop déc biét
thic ddy phan tng gitta cic nhém NCO ctia diisoxyanat va cac nhém hydroxy
ctia polyol va chét kéo dai mach 13 cac amin bac ba thong thudng duge biét

dén trong linh vuc k¥ thuat, vi du trietylamin, dimetylxyclohexylamin, N-

8
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metylmorpholin, N,N’-dimetylpiperazin, 2-(dimetylaminoetoxy)etanol, di-
azabixyclo[2,2,2]octan v& cac chat tuong ti, va dic biét 1a cac hop chat hiru
co kim loai, chéng han cac este cua titan, cac hgp chit sit, vi du sit axetylax-
etonat, cac hop chit cua thiée, vi du thiéc diaxetat, thiée dioctoat, thiéc dilau-
rat, hodic cac mudi dialkyl thiéc ciia axit carboxylic béo, vi du dibutyl thiéc
diaxetat, dibutyltin dilaurat, hodc c4c chit twong ty. HOn hop cua cic chét

xuc tdc néu trén co6 thé cling duoc stir dung twong ty nhu vay.

Ché pham TPU cua sang ché dugc tao thanh tir phan tmg cia (a) thanh
phan polyol, (b) thanh phin doan cimg chira polyisoxyanat thom va chat kéo
dai mach, va (c) tiy ¥, chét xtc tac. ;
khoang 5% theo khéi luong dén 25% theo khdi luong, vi du, 5% theo khdi
lwong dén 20% theo khdi luong, bao gém 5%, 10%, 15% va 20% theo khi
lwong thanh phan polyol. Thanh phan polyol c6 thé duoc chon tir cic polyol
bat ky d3 m6 ta trong tai liéu nay, chang han PTMEG hoic butan diol-adipat.
Trong mdt sd phuong 4n ciia sang ché, phan ing chtra khoang 75% theo khéi
luong dén 95% theo khéi luong, vi du 80% dén 95%, vi du nita khoang 80%
theo khdi luong thanh phin doan cing. Trong mdt phwong 4n, thanh phin
polyol bao gdbm mot hodc nhiéu polyeste c6 nhom hydroxyl cudi mach, poly-
ete ¢6 nhom hydroxyl cudi mach, polycarbonat c6 nhém hydroxyl cudi mach,
hodc polycaprolacton c6 nhom hydroxyl cudi mach. Trong mot sd phuong
an, thanh phan polyol cht yéu chira polyeste c6 nhom hydroxyl cudi mach,
polyete c6 nhém hydroxyl cudi mach, polycarbonat c6 nhém hydroxyl cudi
mach, polycaprolacton c6 nhém hydroxyl cubi mach, hodc hdn hop cua
chung. Trong mét s6 phuong 4n, thanh phan doan cing chu yéu chira diisox-
yanat thom va glycol khong phan nhanh, khong dugc thé, mach thiang c6 tir
2 dén 12 nguyén tir cacbon, hoic tir 2 dén 9 nguyén tir cacbon. Trong mdt s6
phuong 4n, diisoxyanat thom chi yéu gdm hodc gdbm MDI. Néu duogc bao

gbm trong phan (g, trong mot s6 phuwong 4n cila sang ché, hon hop phan ting
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c¢6 thé gdm it hon 20 phan khéi lwong trén triéu phan khdi luong cia téng
khéi lugng polyisoxyanat, polyol, va chit kéo dai mach chit xtic tic. Trong
céc phuwong 4n khac, hdn hop phan ting vé co ban khong chira chat xuc tac.
Khi duoc st dung & day, “vé co ban khong chira” lién quan dén chit xtic tac
c¢6 nghia 13 it hon 15 phan khéi lwong trén triéu phan khdi luong cta tdng
khéi luong polyisoxyanat, polyol, va chit kéo dai mach. Trong cac phuong

an khac, hdn hop phan tng hoan toan khon chira chét xtc tac.

Ba chit phan tng (chit trung gian polyol, diisoxyanat thO‘m, va chat

kéo dai mach) dugc phan tng v6i nhau dé tao ra TPU ciia sang ché. Quy trinh
d3 biét bat ky dé phan Gmg ba chét phan Gng nay c6 thé dugc st dung dé tao

ra TPU. Trong mdt phuong an, quy trinh dugc goi 1a quy trinh "mot cong
doan" trong d6 tat ca ba chét phan ung duqc bd sung vao may phan ting ép
don va phan tng v6i nhau. Luong khdi lvgng duong luong ctia diisoxyanat
so voi tong luong khbi luong duong lwong cua cac thanh phén chira hydroxyl,
ttc 13, chit trung gian polyol va chat kéo dai mach glycol, ¢ thé nam trong
khoang tir 0,95 dén 1,10, hodic tir 0,96 dén 1,02, va tham chi tir 0,97 dén 1,005.
Nhiét d6 phan Gmg str dung chit xtc tac uretan c6 thé nam trong khoang tir

175 dén 245°C, va trong mot phuong an khac tir 180 dén 220°C.

TPU ¢6 thé duoc diéu ché bang cach sir dung quy trinh tién polyme.
Trong quy trinh tién polyme, cic chit trung gian polyol dwgc phin tmg
thuong véi lugng du duong lugng cua mot hodc nhiéu diisoxyanat dé tao ra
dung dich tién polyme c6 diisoxyanat tu do hodc khong phan ting trong do.
Phén tng thuong duoc thuc hién ¢ nhiét d6 ndm trong khoang tir 80 dén
220°C, hoac tir 150 dén 200°C, tuy y, trong sw c6 mét cua chét xuc tac uretan
thich hop. Tiép theo, chat kéo dai mach, nhu d3 luu ¥ & trén, duoc bd sung
vao luong duong luong thudng bang véi cac nhom cudi mach isoxyanat ciing
nhu 13 cdc hop chit diisoxyanat ty do hodc khong phan tmg. Toan b ti 18

duong luong cua téng diisoxyanat so véi tong dwong luong clia chét trung
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gian polyol va chét kéo dai mach do d6 nim trong khoang tir 0,95 dén 1,10,
hodc tir 0,96 dén 1,02 va tham chi tir 0,97 dén 1,05. Nhiét 46 phan ting kéo
dai mach thuong ndm trong khoang tir 180 dén 250°C hoic tir 200 dén 240°C.
Théng thuong, quy trinh tién polyme dugc thuc hién trong thiét bi thong
thudng bat ky bao gdm ca may ép dun. Trong cic phwong 4n nay, chét trung
gian polyol dugc phan tng véi mdt lwong du duong lugng diisoxyanat trong
phén dau tién ctia may ép dun dé tao ra dung dich tién polyme va sau d6 chat
kéo dai mach duoc bd sung & phan san phdm ra va duge phan ting véi dung
dich tién polyme. M4y ép dun théng thudng bat ky c6 thé duoc str dung, bao
gdm cac may ép dun dugc trang bi cac truc vit chan ngang c6 ti 18 chiu dai

so voi dudng kinh bang it nhat 20 va trong mdt sé phuong 4n bang it nhat 25.

Trong mot phuong an, cac thanh phﬁn dugc tron trén may ép dun truc
vit don hodc truc vit d6i v6i nhidu ving nhiét va nhiu ctra cép liéu & giira
d4u cip liéu va dau khudn ciia n6. Céac thanh phan c6 thé duoc bo sung tai
mot hodc nhiéu cura cép liéu va ché phérn TPU tao thanh di ra khoi dau khuon

cua may ép dun co thé dwoc tao hat.

Viéc diéu ché cac polyuretan khac nhau phu hop véi cac quy trinh va
phuong phap théng thuong va vi da luu y & trén, ndi chung loai polyuretan
bét ky c6 thé dugc st dung, lugng khac nhau ctia cac thanh phan cu thé cta
nd, ti 1& chit phan tng khac nhau, nhiét d§ qua trinh, chét xuc tac véi luong
ctia nd, thiét bi polyme hoéa chang han cac loai may ép dun khac nhau, va
nhitng yéu t twong tu, tit ca n6i chung déu 1a thong dung, va dugc biét dén

rat rd trong linh vuc k¥ thuat va trong tai liéu chuyén nganh.

Quy trinh duoc mb ta dé diéu ché TPU cua sang ché bao gém ca quy
trinh “tién polyme” va quy trinh “mét cong doan”, theo cach hodc theo mé
hoac lién tuc. Tuc 13, trong mot ) phuong an TPU co thé duoc tao ra béng

cach cho phan Uing céc thanh phén vé&i nhau trong quy trinh polyme héa “mot
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cong doan” trong d6 tit ca cac thanh phin, bao gdm cac chét phan ing duoc
phan @mg v6i nhau ddng thoi hodc vé co ban 13 dong thoi trong may ép dun
d3 lam néng va phan Gng v6i nhau dé tao ra TPU. Trong khi trong khac
phwong 4n khac, TPU c6 thé duge didu ché bang cach dau tién cho phan ting
thanh phan polyisoxyanat v&i mot sé phan ctia thanh phan polyol tao ra chit
tién polyme, va sau d6 hoan thanh phan ung bang cich cho phan tng chét

tién polyme véi cac chat phan ing con lai, tao ra TPU.

Sau khi di ra khoi may ép dun, ché pham thudng dugc tao vién va dugc
bdo quan trong tii chong am va cudi cung dugc ban & dang vién. Puoc hiéu

rang ché pham s€ khong iuén luén can phai dugc tao vién, nhung thay vao doé

thanh bién dang san pham cudi cung.

Céc loai thanh phan tuy y/chét phu gia khac nhau ¢ thé c6 mit trong
phan Gmg polyme héa, va/hoic duoc két hop vao chat dan hdi TPU dugc mod
ta & trén dé cai thién cac tinh chit gia cong va cac tinh chat khac. Cac chét
phu gia ndy bao gdm nhung khong giéi han béi chit chéng oxy hoa, chang
han loai phenolic, phosphit hitu co, phosphin va phosphonit, amin bi can tré,
amin hitu co, hop chét luvu huynh hitu co, hop chat lacton va hydroxylamin,
bioxit, thudc diét nAm, chét chéng vi khuan, chét tuong thich, chit phu gia
tan dién hodc chit phu gia chéng tinh dién, dén va chat gia cudong, ching han
titan dioxit, alumin, dat sét va cacbon den, chat 1am chim chay, chéng han
phosphat, cac vat liéu dugc halogen hoa, va cac mudi kim loai cta alkyl ben-
zensulfonat, chit chéng va ddp, ching han metacrylat-butadien-styren
("MBS") va metylmetacrylat butylacrylat ("MBA"), chét thao khudn chang
han sap, chit béo va dau, thudc nhudm va chit mau, chit déo hoa, polyme,
chit diéu chinh d6 luu bién chfing han monoamin, sap polyamit, silicon, va
polysiloxan, chit phy gia 1am trugt chang han sap parafin, hydrocarbon pol-

yolefin va/hodc polyolefin duoc flo hoa, va chét 6n dinh tia cuc tim, c6 thé
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13 loai chit 6n dinh 4nh sing amin bi can tré (HALS) va/hodc chit hip thu
4anh sang tia cuc tim (UVA). Céc chit phu gia khac c6 thé dugc st dung dé
ting cudng hiéu qua cua ché phdm TPU hodc san pham trén 13n. T4t ca cac
chat phu gia dugc md ta & trén co thé duoc st dung voi lugng co6 hiéu qua
thong thudng ddi véi cac chét nay. Céc chét phu gia bd sung nay cé thé duge
két hop vao cac thanh phan, hodc vao hdn hop phan tng, ciia qua trinh diéu
ché nhya TPU, hoic sau khi ché tao nhya TPU. Trong quy trinh khac, tAt ca
cac nguyén liéu c6 thé dugce tron 13n v&i nhua TPU va sau d6 duoge niu chay

hodc chung c6 thé duoc két hop truc tiép vao chat ndéng chay ctia nhya TPU.

Trong mot s phuong 4n, ché phim TPU cia séng ché con bao gdm
thanh phan 1am chdm chay, chiang han chit phu gia 1dm chiam chay. Chét 1am
chim chay c6 thé, nhung khong nhAt thiét, treong phdng. Vi du gdm c6 phe-
nylbisdodecyl phosphat, phenylbisneopentyl phosphat, phenyl etylen hydro
phosphat, phenyl-bis-3,5,5'-trimetylhexyl phosphat), etyldiphenyl phosphat,
2-etylhexyl di(p-tolyl) phosphat, diphenyl hydro phosphat, bis(2-etyl-hexyl)
p-tolylphosphat, tritolyl phosphat, bis(2-etylhexyl)-phenyl phosphat,
tri(nonylphenyl) phosphat, phenylmetyl hydro phosphat di(dodexyl) p-tolyl
phosphat, tricresyl phosphat, triphenyl phosphat, dibutylphenyl phosphat, p-
tolyl bis(2,5,5'-trimetylhexyl) phosphat, 2-etylhexyldiphenyl phosphat, va di-
phenyl hydro phosphat. Cac chit 1am cham chay khac bao gdm bisphenol-A
bis(diphenyl phosphat), resorcinol bis(diphenyl phosphat), va cresol bis(di-
phenyl phosphat).

Vi du tiép theo v& chit 1am cham chdy bao gdm hop chét hitu co duoc
brom hoa, vi du, diol dugc brom héa. N6 c6 thé chia tir 5 dén 20 nguyén tir
cacbon, va trong mét sb phuong 4n tir 5 dén 10, hodc thim chi 5 nguyén tir
cacbon, va c6 thé chira mot nguyén tit cacbon bic bon. Chat phu gia co thé
¢6 mat v6i luong du dé tao ra tinh chit lam chim chdy mong mudn, va trong

cac phuong an khac c6 thé c6 mit tir 0 dén 15 phan trim theo khéi luong cia
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toan bd ché phim, hoic thim chi tir 0 dén 10, tir 0,1 dén 7, hodc tr 0,2 dén 5

phan trim theo khéi luong ctia toan bo ché pham.

Cac vi du khac vé chéit 1am chim chay bao gém cac hop chit hitu co
dugc brom hoa. Vi du thich hop gém c6 cac diol dugc brom hoéa, ruou don
chtrc dugc brom hoa, ete dugc brom hoa, este dugc brom hoa, phosphat dugce
brom hoa, va cac hdn hop cta chung. Cac hop chét hitu co dugc brom hoa
thich hop c6 thé gdm tetrabromobisphenol-A, hexabromoxyclododecan, poly
(pentabromobenzyl acrylat), pentabromobenzyl acrylat, tetrabromobisphenol
A-bis(2,3-dibromopropyl ete), tribromophenol, dibromoneopentyl glycol,
ruou tribromoneopentyl, tris(tribromoneopentyl) phosphat, va 4,4'-1

lidenbis[2-(2,6-dibromophenoxy)etanol].

Trong mdt s phuong 4n, chit phu gia lam cham chiy gbém mubi kim
loai cua halogen borat, mudi kim loai ctia halogen phosphat, hodc hén hop
ctia chung. Trong mdt s phuong an, hdn hop céac chat 1am cham chay dugc
stt dung. Vi du bd sung vé& cac chat phy gia ldm chiam chay bao gdm mubi
kim loai ctia sulfonat hitu co, vi du, mudi natri cta alkyl benzen sulfonat va
trong mot s6 phuong 4n, chat phu gia 1dm chim chay bao gdm hop chét chua

nito.

Céc chét phu gia 1am chdm chay ciing c6 thé bao gdm chit 1am cham
chay bo phosphat, dipentaerythritol, chit lam cham chiy mudi phosphat, chit
lam chim chay phosphat este, chat lam cham chay phosphat thom, hoic hon
hop bat ky cua chiung. Trong mot s6 phuong 4n, chit 1am chim chdy bd sung
nay c6 thé bao gém chat lam cham chdy bo phosphat, dipentaerythritol, hodc
hén hop bat ky ctia chiing. Vi du thich hop v& chét 1am chdm chay bo phosphat
1a BUDIT 326, duogc ban san trén thi trudng tir Budenheim USA, Inc. Trong
mdt s& phuong 4n, chit lam chdm chay bé sung c6 thé bao gdm chit 1am chim

chéay phosphat este.
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Trong mét phuong 4n, thanh phan 1am cham chay chira phosphinat. Vi
du vé& nguyén liéu nay bao gém mudi cia axit phosphinic va/hoic axit diphos-
phinic hodc cac din xuit polyme ciia chiing. Cac hop chit nay con dugc goi
12 phosphinat va/hodc phosphinat kim loai. Trong mot sb phuong 4n, thanh
phén phosphinat ctia sang ché bao gbm mudi kim loai ciia axit phosphinic
duoc biéu didn bsi cong thirc: [RIR2P(0)0]-mMm+, mudi kim loai cia axit
diphosphinic duoc bidu dién boi cong thirc: [O(O)PRI1-R3-PR2(0)0]2-
nMxm+, polyme ctia mot hodc nhiéu mubi ndy, hoic hdn hop bat ky cua
ching, trong d6: R1 va R2 1a hydro; R3 1a nhém alkyl (chta 1 dén 4 hoic
tham chi 1 nguyén tir cacbon); M 13 kim loai dugc chon tir nhom gém cod Mg,
Ca, Al, Sb, Sn, Ge, Ti, Zn, Fe, Zr, Ce, Bi, Sr, Mn, Li, Na, va K; va m, n va x
doc 1ap 1a cac sb nguyén bang hodc khac nhau nam trong khoang tir 1 dén 4.
Trong mot s& phuong 4n, thanh phan phosphinat chira nhdm phosphinat.
Trong mdt s& phwong 4n, thinh phin phosphinat chira hdn hop ctia nhom
phosphinat cting v6i mot hodc nhiéu phosphinat kim loai khdc nhu dugc liét
ké ¢ trén. Phosphinat thich hgp ma co thé duoc st dung trong sang ché ciing
dugc mo ta trong cac tai liéu DE A 2 252 258, DE-A 2 447 727, PCT/W-
097/39053 va EP 0932643 B1. Céc chit lam cham chdy trén co sé phosphinat
khéc nhau c6 sén trén thi truong bao gém, nhung khong gii han béi DP 111,
chit 1am cham chay trén co s& nhom phosphinat tir JJT Technologies, hat 1am
chim chéy trén co sé nhém phosphinat Phoslite B85AX, hit 1am chim chay
trén co s& nhom phosphinat Phoslite® B65AM va hét 1am cham chay trén co
s& canxi phosphinat Phoslite B85CX, tat ca tir Italmatch.

Khi c6 mat, thanh phﬁn lam chdm chay co thé c6 mit voi luong nam
trong khoang tir 0 dén 30 phan tram khdi lwong cla toan bd ché pham TPU,
trong cac phuong an khéc tr 0,5 dén 30, hodc tir 10 d¢én 30, hodc tir 0,5 hoic
1 dén 10, hodc tr 0,5 dén 5, hodc thim chi tu 1 dén 3 phﬁn tram khéi lwong

clia toan bd ché pham TPU.
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Céc chét 1lam chim chiy phosphat thom bao gdm cic monophosphat
v6i cac nhom thom, diphosphat v&i cac nhom thom, triphosphat véi cac nhom
thom, hodc hdn hop bét ky clia chiing. Trong mdt sé phuong 4n, chit lam
chim chédy phosphat thom bao gdm mét hoic nhiéu diphosphat v6i cic nhém

thom. Vi du v& nguyén liéu nay gbm bisphenol A diphosphat.

Vi du thich hop vé céc hop chét ma c6 thé duoc st dung lam, hodc dugc
sit dung két hop vdi, chat 1am chdm chay phosphat thom ctia sang ché gdm
c6 triaryl phosphat, polyaryl phosphat este, chang han triphenyl phosphat,
tricresyl phosphat, trixylyl phosphat, cresyl diphenyl phosphat, diphenyl xy-
lyl phosphat, 2-biphenylydiphenyl phosphat, alkylated polyaryl phosphat este
ching han triphenyl phosphat duoc butyl hoa, t-butylphenyl diphenyl phos-
phat, bis(t-butyl)phenyl phosphat, tris(t-butylphenyl) phosphat, tris(2,4-di-t-
butylphenyl)phosphat, triphenyl phosphat dugc isopropyl hoa, triphenyl
phosphat dugc isopropyl hoa butyl hoa, triphenyl phosphat dugc t-butyl hoa,
isopropylphenyl diphenyl phosphat, bis(isopropylphenyl) phenyl phosphat
(3,4-diisopropylphenyl) diphenyl phosphat, tris(isopropylphenyl) phosphat,
(1-metyl-1-phenyletyl)phenyl diphenyl phosphat, nonylphenyl diphenyl
phosphat, 4-[4-hydroxyphenyl(propan-2,2-diyl)]phenyl diphenyl phosphat,
4-hydroxyphenyl diphenyl phosphat, resorxinol bis(diphenyl phosphat), bi-
sphenol A bis(diphenyl phosphat), bis(ditolyl)isopropylidendi-p-phenylen
bis(phosphat), 0,0,0’,0’-tetrakis(2,6-dimetylphenyl)-O,0’-m-phenylen
bisphosphat, alkylaryl phosphat este chang han 2-etylhexyl diphenyl phos-
phat, isodexyl diphenyl phosphat, dietyl phenetylamidophosphat, diisodexyl
phenyl phosphat, dibutyl phenyl phosphat, metyl diphenyl phosphat, butyl
diphenyl phosphat, diphenyl octyl phosphat, isoctyl diphenyl phosphat, iso-
propyl diphenyl phosphat, diphenyl lauryl phosphat, tetradexyl diphenyl
phosphat, xetyl diphenyl phosphat, axit gudron cresylic diphenyl phosphat,
trialkyl phosphat este, chang han trietyl phosphat, tributyl phosphat,
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tri(butoxyetyl)phosphat, axit 3-(dimetylphosphono)propionic metylamit,

phosphat vong pentaerythritol, va cdc hon hop ctia chiing.

Chét 1am cham chiy mudi phosphat thich hop, khac v&i cac chat da
duoc mo ta & trén, bao gém cac mudi kim loai cia axit phosphoric, axit phos-
phoro, axit hypophosphoro, amin phosphat, hoic hon hop ctia ching. Hop
chét phosphat trong hdn hop c¢6 thé gdm piperazin pyrophosphat, piperazin
polyphosphat, hoic hdn hop bat ky ciia chiing. Trong mot s phwong 4n, chét
1am cham chay mudi phosphat con chira thanh phan k&m oxit. K&m oxit khéng
dwoc cho 13 phan ng véi cac thanh phan khac ctia chat 1am cham chay mudi
phosphat, tuy nhién, trong mét s6 phuwong 4n, ngudi ta du tinh rang k&m oxit,
khi c6 mit, khong phan tng déng ké véi cic thanh phan khac trong chit 1am

chim chay mubi phosphat.

Trong mot phuong an, ché phdm polyuretan déo nhiét dang tinh thé 13
ché pham 1am cham chay trong d6 ché pham vé co ban 1a khdng chira hoic

hoan toan khéng chira nguyén td halogen.

Chét didu chinh d6 va dap c6 thé tuy ¥y duogc bd sung vao ché phim
TPU dugc md ta & trén va duge bd sung vdi lugng c6 hiéu qua dé cai thién
strc khang va dap va dic biét 1a tinh bén ¢ nhiét do thip ciia polyuretan. Sy
c4i thién tinh bén & nhiét do thip, c6 nghia 1a d6 bén va dap Izod & -30°C c6
thé duoc cai thién theo phuong phidp ASTM D256. Mot cai tién khac 1a kha
nang gia cong nong chay dugc cai thién ching han d6 nhét cat cia polyuretan
bi gidm do sy giam nhiét d xur Iy néong chay va hon nita viéc gidm nay dat
dugc ma khong gay ra mot 16p vo bén ngoai khong két dinh 1én trén san phdm
duogc dinh hinh nhiét.

Trong mdt phuong 4an, chét diéu chinh d6 va dap chira ca thanh phan
cao su va thanh phin pha cimg duoc ghép ndi. Chat diéu chinh d6 va dap

duoc wu tién duoc didu ché bang cach ghép ndi mot polyme (meth)acrylate
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va/hoic vinyl thom, bao gdm cd cic copolyme cua chung chang han
styren/acrylonitril, 1én trén cao su dugc chon. Trong mdt phuong an, polyme
ghép nbi 1a mdt polyme ddéng nhit hoic copolyme clia metylmetacrylat. VAt
liéu cao su c6 thé 13, vi du, mot hodc nhiéu butadien-, butyl acrylat-, hoac loai
EPDM d3 dugc biét dén. Trong cic phwong 4n khac, chit diéu chinh d6 va
dap s& chira it nhit khoang 40 phén trim khdi luong vAt liéu cao su, hoic it
nhit khoang 45 va trong mot phuong an khac 13 it nhat khoang 60 phin trim
khéi luong vat lidu cao su. Chat diéu chinh d6 va dap c6 thé chira toi 100
phén trim khéi luong cao su (khéng c6 pha cling) va trong mdt phwong 4n
chira it hon 95 phﬁn tram khoi lwong vat liéu cao su, va trong mot phuong an
khac it hon 90 phin trim khdi lwong vét 1iéu cao su v6i su cin bang 13 mét
polyme pha cirng ma it nhat mét phan déng ké ctia né dugce polyme héa ghép

noi va/hodc duoc lién két ngang xung quanh hodc vao vit li€u cao su.

Vi du v& chét didu chinh d6 va d4p bao gdm nhung khong gi6i han boi
cao su metacrylat-butadien-styren ("MBS") chang han Paraloid EXL 3607 va
cao su metylmetacrylat butylacrylat ("MBA") chang han Paraloid 3300 13 cao

su thuong chira 45-90 phan trim khéi lugng chat dan hoi.

Chét diéu chinh d6 va dap khac ma cé thé duoc st dung lam vat liéu
cao su chra nhya mu polyme chét nén hoic 16i ma duogc ché tao bﬁng cach
polyme héa dien lién hop, hoic bang cach copolyme hdéa mot dien lién hop
vo1 mdt mono-olefin hodc hop chit vinyl phan cuc, chfmg han styren, acry-
lonitril hodc metyl metacrylat. Cao su nén thudng duoc tao ra tir 45 dén 100
phin trim dien lién hop va 1én dén 55 phan trim mono-olefin hodc hop chat
vinyl phan cyc. Hon hgp cdc monome sau d6 dugc polyme hoa ghép ndi vao
nhua ma nén. Mat loat cac monome c6 thé duogc su dung cho muc dich ghép
nbi, bao gdm céc hop chét vinyl thom chang han styren, vinyl toluen, o-metyl
styren, styren dugc halogen hoa, naphtalen; acrylonitril bao gdm metacrylo-

nitril hodc acrylonitril dwgc a-halogen héa; hodac C1-C8 alkyl (met)acrylat
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ching han metyl acrylat, etylacrylat, hexyl acrylat, metyl metacrylat, etyl
metacrylat hodc hexyl metacrylat; axit acrylic ho#c axit metacrylic; hodc hon
hop cua hai hodc nhiéu cac chét néu trén. Mitc dd ghép ndi nhay cam véi kich
thu6c hat nhyra mu nén va diéu kién phan Gmg ghép ndi, va kich thudc hat cé
thé bi anh hudng boi cac k§ thuit dong dic duoc kiém soat trong sb céac
phuong phap khac. Pha cing c6 thé duoc lién két ngang trong subt qua trinh
polyme hoéa bang cach két hop cic monome polyvinyl khic nhau ching han

divinyl benzen va céc chét twong tu.

>

Chét diéu chinh d6 va dap c6 thé 1a polyolefin bién dbi carbonyl. Cu
thé hon, n6 1a mot copolyme ghép ndi chira mét truc chinh polyolefin véi céc
hop chat chira carbonyl duge treo. Dua trén toan bd trong lugng ctia copolyme
ghép ndi, luong polyolefin nam trong khoang tir 90 phan trim dén 99,9 phan
trim, mong mudn tir 93 phan trim dén 98 phan tram, va tot hon 13 tir 95 dén
98 phin tram theo khéi lwong. Cic copolyme ghép ndi thich hop c6 thé cé
chi s6 néng chay nam trong khoang tir 1 dén 20; trong mot phuong an khac

tir 1 dén 10; va trong mot phuong én khéc nira tir 1 dén 5.

Thanh phan polyolefin cta chit diéu chinh d6 va dap (tirc 1a copolyme
ghép ndi) 1a mot polyme dong nhét hodc copolyme dugc ché tao tir mot hodc
nhiéu monome c¢6 tir 2 dén 6 nguyén tir cacbon; va mong mudn 1a 2 hoic 3
nguyén ti cacbon. Vi du cu thé v& polyolefin thich hop bao gdm polyme dong
nhét ctia etylen, propylen, hodc isobutylen, copolyme ctia propylen va etylen,
va clia cdc monome etylen-propylen-dien véi dien cé tur 4 dén 8 nguyén tir
cacbon. Cac polyme etylen thich hop dé diéu chinh bao gbdm polyetylen mat
d6 cao, polyetylen mat d6 thip, va polyetylen mat do thap mach thang. Khi
mot copolyme dugce st dung, lugng monome etylen dugc sir dung va vi vay
lwong don vi lp etylen trong copolyme c6 thé thay dbi ddng ké trong khoang
tir 1 phan trim dén 50 phan trim, trong cc trudng hop khac tir 3 phan trim

dén 25 phén trim, v6i x4p xi 10 phan tram trong mot phuong an khéc nita.
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Trong mét phuong 4n, chit didu chinh d6 va dap gdm khoang 0,1 dén
10 phan trim, trong mot phuong an khéc tir 0,2 dén 7 phan tram, va trong mot
phwong an khac nita tir 0,2 dén 6 phan tram theo khéi lrong hop chat carbonyl

dugc chon tir, axit fumaric, axit maleic, hoac anhydrit maleic.

Chét diéu chinh d6 va dap c6 thé duoc sir dung trong khoang tir 1 dén
30 phan, va trong mot s6 phuong an tir 1 dén 20, va trong cac phwong an khac
tir 5 dén 15 phan khéi lwong trén 100 phan khéi luong ctia polyuretan. Chat
diéu chinh do va dap cta sang ché dic biét hiru dung khi bd sung vao hdn hop
polyuretan ma gdm chat gia cudng va/hoic chét don. Trong qué khir, khi mot
chét gia cuong dugc bd sung vao polyuretan, sirc khang va dap, dic biét &
nhiét d6 thép hoac & nhiét dd phong, bi kém di nhu 1a kha ndng gia cong nong
chay cta hop chét tong hop tao thanh. Do d6, chét diéu chinh d6 va dap coa
sang ché hitu dung véi cic polyuretan dugc gia cudng dé cai thién stic khang
va dap, kha ndng gia cong néng chdy va tao ra hop chét tong hop polyuretan
c6 sy On dinh khong gian dugc cai thi€n. Su 6n dinh khong gian dugc cai
thién c6 nghia 1a su cai thién mdt hoac nhiéu dic tinh sau day: mdédun udn,
d6 bén ubn, d6 bén kéo va nhiét 6 bién dang nhiét. Khi dugc st dung véi
cac polyuretan dugc gia cuong, lugng chét diéu chinh d6 va d4p co thé gidng

véi lugng dugce st dung cho cac polyuretan khong dugc gia cuong.

Ché phim d3 mo ta bao gdm vat liéu TPU da mo ta & trén va cling ché
phém TPU nay bao gém vat liéu TPU nay va mot hodc nhiéu thanh phén bd
sung. Cac thanh phin b sung niy bao gdm céc vat lidu polyme khac ma c6
thd duoc tron 1An voi TPU da mé ta trong tai liéu nay. Céac thanh phan bo
sung ndy bao gdbm mdt hodc nhiéu chéit phu gia ma cé thé dugc bd sung vao

TPU, hoic hdn hop chira TPU, dé tac dong cac tinh chét ciia hop chit.

TPU dugc mo ta ¢ day ciling c6 thé dugce tron 14n v&i mét hodc nhiéu

polyme khac. Cac polyme ma co thé duoc tron 1an véi TPU khong bi qua gidi
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han. Trong mot sé phuong an, cac ché phim d3 mé ta bao gém hai hodc nhidu
vét lidu TPU. Trong mét sé phuong 4n, ché phdm bao gdm it nhat mdt trong
cac vat litu TPU d3 mé ta va it nhat mot polyme khac, khong phai 1a mot

trong cac vt liéu TPU da mo ta.

Polyme ma c6 thé dugc st dung két hop véi cac vat liéu TPU duge mo
ta & ddy ciing bao gdm nhiéu vat liéu TPU théng thudng chang han TPU trén
co sO polyeste khong-caprolacton, TPU trén co s¢ polyete, hodc TPU chura
ca nhom polyeste khong-caprolacton va nhém polyete. Cac vt li€u thich hgp
khac ma c6 thé duge trdn 13n voi cac vat liéu TPU di mo ta & day bao gém
polycarbonat, polyolefin, polyme styren, polyme acrylic, polyme polyox-
ymetylen, polyamit, polyphenylen oxit, polyphenylen sulfua, polyvinylclo-
rua, polyvinylclorua duoc clo héa, axit polylactic, hodc cac hdn hop cia

ching.

Polyme dé st dung trong cac hdn hop duge mé ta & day bao gdm céc
polyme ddng nhit va copolyme. Vi dy thich hgp gdm co: (i) polyolefin (PO),
ching han polyetylen (PE), polypropylen (PP), polybuten, cao su etylen pro-
pylen (EPR), polyoxyetylen (POE), copolyme olefin vong (COC), hodc hdn
hop cta ching; (ii) hop chit cia styren, chang han polystyren (PS), acrylo-
nitril butadien styren (ABS), styren acrylonitril (SAN), cao su styren butadien
(SBR hodc HIPS), poly-a-metylstyren, styren maleic anhydrit (SMA), copol-
yme styren-butadien (SBC) (chang han copolyme styren-butadien-styren
(SBS) va copolyme styren-etylen/butadien-styren (SEBS)), copolyme styren-
etylen/propylen-styren (SEPS), styren butadien latex (SBL), SAN dugc bién
d6i bang monome etylen propylen dien (EPDM) va/hodc céc chit dan hoi
acrylic (vi du, copolyme PS-SBR), hoic hén hgp cta chung; (iii) polyuretan
déo nhiét (TPU) khac ngoai cac TPU dd mo ta & trén; (iv) polyamit, ching
han Nylon™, bao gdm polyamit 6,6 (PA66), polyamit 1,1 (PA11), polyamit
1,2 (PA12), copolyamit (COPA), hodc hdn hop ctia ching; (v) polyme
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acrylic, chang han polymetyl acrylat, polymetylmetacrylat, copolyme metyl
metacrylat styren (MS), hoic hdn hgp cua ching; (vi) polyvinylclorua
(PVC), polyvinylclorua duogc clo héa (CPVC), hoic hdn hgp clia chung;
(vii) polyoxyemetylen, ching han polyaxetal; (viii) polyeste, chang han pol-
yetylen terephtalat (PET), polybutylen terephthalat (PBT), cic chat dan hoi
copolyeste va/hoic polyeste (COPE) bao gdbm copolyme khdi polyete-este
ching han polyetylen terephtalat duoc bién ddi glycol (PETG), axit polylactic
(PLA), axit polyglycolic (PGA), copolyme ctiia PLA va PGA, hoic hon hop
cta ching; (ix) polycarbonat (PC), polyphenylen sulfua (PPS), polyphenylen

oxit (PPO), hoic hdn hop ctia chiing; hoic hdn hop ctia ching.

Trong mdt sb phuong 4n, cdc hdn hop nay bao gdm mot hoic nhiéu vat
lidu polyme bd sung duoc chon tir nhom (i), (iii), (vii), (viii), hoic mot s& két
hop cua ching. Trong mot s6 phwong an, cdc hdn hop niy bao gdm mot hodc
nhiéu vét liéu polyme b sung duoc chon tir nhom (i). Trong mot s6 phuong
an, cac hdn hop niy bao gdm mot hoic nhiéu vit lidu polyme bd sung dugc
chon tr nhém (iii). Trong mot sé phuong an, cac hdn hop nay bao gom mot
hozc nhiéu vt lidu polyme bd sung dugce chon tir nhém (vii). Trong mot sb
phuong 4n, cac hdn hop niy bao gdm mdt hoic nhiéu vat liéu polyme bd sung

duoc chon tir nhém (viii).

Céc chit phu gia khac c6 thé bao gdm s¢i thuy tinh. Soi thiy tinh hitu
dung ¢6 thé dugc ché tao tir thuy tinh E, A hodc C va tot hon 13 duoc tao ra
v61i mot kich thude va véi mot chit ghép ndi. Pudng kinh cia ching thudng
nam trong khoang tir 6 dén 20 um. Viéc sir dung c6 thé duoc 1am bang hoic
soi to lién tuc (soi thd thuy tinh) hodc bing soi thiy tinh bam nho (sgi ngan)
ma chiéu dai cua n6 ndm trong khoang tir 1 dén 10 mm, t6t hon 1a tir 3 dén
6 mm. Khi dugc héa hop véi ché phdm polyuretan déo nhiét dang tinh thé

cua sang ché, soi thuy tinh ngin c6 thé chira d&én 50% theo khéi luong cla
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téng ché phém duoc héa hop, vi du 10% dén 50% theo khbi lwong, vi du nira,

30% dén 50% theo khéi lwong.

T4t ca cac chat phu gia dugc md ta & trén c6 thé duoc sir dung véi mot
lwong c6 hidu qua dbi v6i cac chat nay. Cac chit phu gia khong 1am cham
chay c6 thé dwgc st dung v6i lwgng nam trong khoang tir 0 dén 30 phin trim
khéi lrgng, trong mdt phwong an nim trong khoang tir 0,1 dén 25 phin trim
khéi lwong, va trong mot phwong an khac tir 0,1 dén 20 phan trim khéi lwong

ctia tong khéi lugng cia ché phdm TPU.

Céc chét phu gia b sung nay c6 thé duoc két hop vao cac thanh phan
ctia, hodc vao hon hop phan ung cho, qua trinh diéu ché nhya TPU, hoic sau
khi ché tao nhya TPU. Trong mot quy trinh khac, tAt ca cac vat liéu co thé
duoc tron 13n véi nhuwa TPU va sau d6 duoc ndu chdy hoac ching c6 thé duoc

két hop truc tiép vao chit nong chay ctia nhya TPU.

Céc vat lidu TPU duoc mé ta & trén c¢6 thé duoc diéu ché bang mot quy
trinh bao gom budc (I) cho phan ng: a) thanh phan polyisoxyanat dwgc md
ta & trén; b) thanh phan polyol dugc md ta & trén; va c) thanh phan chat kéo
dai mach dugc mo ta ¢ trén, & day phan ng tuy y dugc thuc hién véi su cé
mit cta chét xuc tac, va trong do chit xuc tac nay bao gém mét hoic nhiéu
hop chét duoc lya chon trong cac hop chit caa thiéc hoic sét, tao ra ché phém

polyuretan déo nhiét.

Quy trinh c6 thé con bao gém budc: (II) tron ché phim TPU cua
budc (I) vé1 mot hodc nhiéu thanh phén pha tron, bao gém mét hodc nhiéu
vat liéu TPU va/hodc polyme bd sung, bao g@)m chit bat ky da dugc mo ta &

trén.

Quy trinh ¢ thé con bao gdm budce: (II) tron ché pham TPU cia budc

(I) v&1 mot hoac nhiéu chét phu gia bd sung dugc mo ta ¢ trén.
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Quy trinh c6 thé con bao gdm budc: (II) trén ché pham TPU cua
bude (I) v6i mot hodc nhidu thanh phan pha tron, bao gdm mot hoic nhidu
vat liéu TPU va/hoidc polyme bd sung, bao gdm chét bat ky da duoc mo ta &
trén, va/hoic budc: (III) tron ché phém TPU ciia buée (I) v6i mot hodc nhidu

chit phu gia bd sung d3 dugc mé ta & trén.

Trong mot s6 phuong an, ché phdm TPU cia sang ché vé co ban 13
khong c6 hodc thim chi hoan toan khong c¢6 thanh phan lam cham sy két tinh.
Thanh phan lam chim su két tinh thudng 13 cic hop chat bi can trd khong
gian lam gian doan hodc tri hodn su két tinh trong qua trinh tao ra polyuretan
déo nhiét. Thanh phan iam cham sy két tinh bao gdm céc diol mach ngan hoic
diol monome phan nhanh, dugc thé, va/hodc chira cac nguyén t§ khac loai
(c4c nguyén t6 khac cacbon). Thanh phin 1am cham sy két tinh bao gbm di-
propylen glycol, cac isome cis-trans ctia xyclohexyl dimetylol, neopentyl gly-
col va céc alkan diol dugc thé chrfmg han 1,3 butandiol, va 2-metyl-2,4-pentan
diol. Thanh phén 1am cham su két tinh c6 thé ciing bao gdm cac alkan diol
phan nhanh hoic duoc thé c6 tir 2 dén 12 nguyén tir cacbon trong mach chinh.
Céac nhom thé bao gdm nhém alkyl, nhém xyclohexyl, nhém aryl, va nguyén

tr halogen chang han clo va brom.

Ché phdm TPU theo sang ché c6 mddun ubn cao ma khong bao gém
chét phu gia gia ¢6 hodc chit don. Ché pham TPU médun cao cla sang ché
c6 thé v& co ban khong chira hodc hoan toan khong chira chit phu gia gia cb
hodc chat don. Khi duoc st dung ¢ day, modun cao c6 nghia la modun udn
cao hon 100.000 psi khi duoc do bang phuong phap ASTM D790. Trong mét
s6 phuong 4n, ché pham TPU cia sing ché c6 modun udn bang khoang
100.000 psi hoac 16n hon, hodc 200.000 psi hoac cao hon, hodc thim chi
300.000 psi hoic cao hon khi duoc do bang phuong phap ASTM D790. Trong
mot sb phuong an ma ché phém TPU duoc hoéa hop véi cac chit phu gia soi

thiy tinh ngén, ché pham s& c6 modun uén nam trong khoang tir 500.000 psi
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hodc cao hon, hoic thdm chi bang 1.000.000 psi hodc cao hon khi dugc do
bang phwong phap ASTM D790. Trong mét sé phwong an ciia sang ché, ché
phadm TPU c6 thé dwgc hoéa hop v6i thanh phan 1am chidm chay hoic chat phy
gia 1am chim chay dé tao ra ché phim TPU 1am cham chay. Ché pham lam
chim chay theo sang ché tdt hon 13, ngoai cac tinh chit 1am cham chay, c6
modun cao va nhiét nang bién dang cao. P4i voi tinh chat 1am chim chay,
mdt s& phuong 4n cia sang ché c6 it nhit phan loai ngon lira V1, hodc tham
chi phan loai ngon lira VO véi cac tinh chit khong nhé giot khi dwgc do bang
phwong phép thir nghiém ngon lira theo phuong thang dting UL 94.

R
~hiirh o A o+
a cnung €O

o>

Ché pham TPU cia sang ché hodc hdn hop bat

=~
k<:

cling dwoc st dung dé san xuét cic sin phdm dic khudn cia sang ché nay
trong quy trinh dac khuén bat ky. Céc quy trinh dtc khuén duoc biét rat o
bdi ngudi co trinh d6 trung binh trong linh vyc k¥ thuat va bao gém nhung
khong gidi han boi, duc khudn, dic nho 1ong va chay khudn tao hinh lanh,
duac khudn ép, duc bot Xép, dac ap luc, duc ap luc bé“mg khi, don két hop bién
dang, dun bién dang, dac khudn quay, ép dun tim, duc thao, cic k§ thuat
phun, tao hinh nhiét, dac ép chuyén, tao hinh chan khong, xép 16p 4m hoic
duc tiép xuc, duc théi, dac thdi ép dun, dhc thdi ap luc, va dic thoi kéo ap

luc hodc két hop ctua chung.

Céc ché pham c6 thé duoc tao hinh thanh cac san pham st dung cubi
cling mong mudn bang bién phép thich hop bat ky duoc biét dén trong linh
vuc k¥ thuat. Tao hinh nhiét 12 mot quy trinh tao ra it nhit mot tim nhya d&
ubn thanh hinh dang mong mudn. Mot phwong 4n cuia trinh tu tao hinh nhiét
dugc md ta, tuy nhién didu nay khong nén duoc hiéu 1a giéi han cac phuong
phap tao hinh nhiét c¢6 thé st dung v6i ché pham clia sdng ché. Pau tién, mang
ép dun cta ché phdm theo sang ché (va cac 16p hodc vat lidu bat ky khac)
dwoc dit trén mot gia dd con thoi dé gif né trong qua trinh 1dm néng. Gia d&
con thoi chi vao trong 10 1am nong trudc mang trude khi tao thanh. Mot khi
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mang duoc lam noéng, gid d& con thoi chi lai vao dung cu tao hinh. Mang nay
sau d6 dugc hut chan khéng trén dung cu tao hinh dé gitr no tai vi tri va dung
cu tao hinh dugc dong lai. Dung cu tao hinh co thé 1a dung cu loai “bi bao
boc” hoic “c6 156 dé 1ap”. Dung cu nay déng kin d¢é 1am ngudi mang va sau
d6é dung cu dugc mo ra. TAm dugc tao hinh sau d6 dwoc thdo ra khoi dung

cu.

Su tao hinh nhiét duoc thuc hién bodi chan khong, ap suét khong khi
duong, tao hinh nhiét duogc hd tro bsi chdt cim, hodc cac két hop hodc cac
bién thé ctia chung, mot khi tim vat liéu dat t6i nhiét d6 tao hinh nhiét, thuong

10 1 ~ 4

nam trong khoang tir 140 dén 185°C hoac cao hon. Budc nbdi

o

ot duoc kéo
trude dugce st dung, dic biét trén cac bo phan 16n, dé cai thién su phan b6 vat
lidu. Trong mot phwong 4n, mdt thanh ring khép ndi nang tAim mong da duge
lam néng hudng vao dung cu tao hinh loai bi bao boc, dugc hd tro bf'mg viéc
ap chan khong tir cac 18 trong dung cu tao hinh loai bi bao boc. Khi tAm mong
duoc tao hinh bén vitng tir dung cu tao hinh loai bi bao boc, tAm mong tao
hinh nhiét sau d6 duoc lam ngudi, thudng béng cac may thdi. Viée tao hinh
nhiét dugc hd trg béi chdt cdm thuong duoc st dung cho cac bd phén nho,
dugc kéo sau. VAt lidu chdt cim, thiét ké, va sy dinh gid c6 thé 1 yéu t6 quan
trong dé t6i wu hoa quy trinh. Chét cim duoc 1am tir bot cach dién tranh su
dap tat som ctia nhya. Hinh dang chét cim thudng gidng v6i khoang réng cia
khuon, nhung nho hon va khéng c6 chi tiét timg phan. Mot ddy chbt cam tron
thuong s& thic diy sy phan bd vat liéu va do day thanh bén ddng déu. Pbi
v6i polyme ban tinh thé chang han polypropylen, tbc d6 cim nhanh thudng

cung cip phan phdi vat liéu t6t nhit trong bo phan.

Tam moéng dugc tao hinh sau d6 dwoc [am ngudi trong khuén. Viéc lam
ngudi da dé duy tri nhiét d6 khudn nam trong khoang tir 30 dén 65°C 1a diéu
mong mudbn. B6 phan ¢ nhiét d6 dudi 90 dén 100°C trude khi thio rdi trong

mot phuong an. P& co trang thai tbt trong qué trinh tao hinh nhiét, tbc do
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dong néng chay thap nhat 1a didu mong mudn. TAm méng duoc tao hinh sau

d6 dugc cét tia vat lidu du thira.

Puc thdi 13 mot bién phap tao hinh thich hop khac, bao gdbm dic thdi
ap luc, duc thdi nhidu 16p, dbc thdi ép din, va dic thdi kéo gidn, va dic biét
thich hgp cho cac véat thé vé co ban 14 kin hoic rong, chéng han, vi dy, hung
chtra khi va céc thung chira chat luu khac. Puc théi duge mé ta chi tiét hon
trong tai liéu, vi du, CONCISE ENXYCLOPEDIA OF POLYME SCIENCE
AND ENGINEERING 90-92 (Jacqueline I. Kroschwitz, ed., John Wiley &
Sons 1990).

Trong mdt phuwong an khac nita clia quy trinh tao va dinh hinh, profin
ép dun két hop c6 thé dwoc st dung. Céac thoéng sb cia quy trinh ép dun két
hop nhu ¢ trén d6i v&i quy trinh duc thoi, ngoai trir nhiét d§ ctia khuén (ving
kép trén va dudi) nim trong khoang tir 150 dén 235°C, cac khdi cip liéu nim
trong khoang tir 90 dén 250°C, va nhiét d6 cia thung nudc 1am ngudi nam

trong khoang tir 10 d¢én 40°C.

Mot phuong an ciia quy trinh dac ap luc dugc mod té sau day. Lop da
dinh hinh dwoc dat vao dung cu dtc ap lyc. Khudn duge dong kin va vat lidu
nén duoc phun vao trong khubn. Vat liéu nén c6 nhiét do noéng chay nam
trong khoang gitta 200 va 300°C trong mot phuong &n va trong khoang gitta
215 va 250°C trong mot phuong an khac, dugce phun vao trong khuon voi tde
dé phun nam trong khoang tir 2 dén 10 gidy. Sau khi phun, vat liéu dugc bao
g01 hodc dugc gitt & mot thoi gian va ap sut dinh truge dé tao ra bo phéan
dung vé mit kich thudc va thim my. Khoang thoi gian thong thudng nam
trong khoang tir 5 dén 25 gidy va 4p suit nim trong khoang tir 1,380 dén
10,400 kPa. Khudn dugce lam ngudi dén nhiét 6 nam trong khoang giita 10
va 70°C dé lam ngudi chat nén. Nhiét do sé& phu thudc vao do bong va do

trong sudt mong mudn. Thoi gian 1am ngudi théng thudng nam trong khoang
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tir 10 dén 30 gidy, phu thudc vao d6 day ciia bo phan. Cubi cung, khudn duoge

mo ra va san pham composit di dinh hinh duoc théo ra.

Twong tu nhu vay, cac san phém dtc khudn c6 thé dugce san xuit béng
céch phun polyme néng chay vao trong khuén ma tao hinh va héa ran polyme
néng chay thanh dang hinh hoc va d6 diy mong mudn ciia cic san pham dic
khuon. TAm c¢é thé duoc tao ra hoic béng cach ép dun mot bién dang vé co
ban 1a phéng tr mot khuon, 1én mdt cudn lanh, hodc bﬁng cach khac 1a can
lang. TAm nay s& thuong duoc coi 12 ¢6 @6 ddy nam trong khoang tir 10 mils
dén 100 mils (254 pm dén 2,540 pm), mic di tAm c6 thé day hon déng ké.
Puong 6ng hodc éng din co6 thé thu duge bang cach ép dun bién dang dé sir
dung trong y té, nudc udng, cic tmg dung thoat nuwdc hoic twong tw. Quy
trinh ép dun bién dang bao gdm ép dun polyme néng chay qua mdt khudn.
Puong 6ng hodc dng duoc ép dun sau d6 duoc hoa rin bang nude lanh hoic
khong khi lanh thanh céc san phdm ép dun lién tyc. Pudng dng s& thudng cé
dudng kinh bén ngoai nam trong khoang tir 0,31 cm dén 2,54 cm, va c6 dd
day thanh ndm trong khoang tir 254 pum dén 0,5 cm. Ong din s& thudng cé
duong kinh bén ngoai nam trong khodng tur 2,54 cm dén 254 cm, va c6 dd
day thanh nim trong khoang tir 0,5 cm dén 15 cm. TAm dwogc tao ra tir cac san
phém cia mdt phuong an ctua sang ché co thé dugc st dung dé tao ra cac
thing chtra. C4c thung chira ndy cé thé duoc tao ra bang cach tao hinh nhiét,
tao hinh bang ap luc pha ran, cac k¥ thuat dap va k¥ thuat tao hinh khac. Tam

cling c6 thé duoc tao ra d€ bao phu san hodc tudng hodc cac bé mat khac.

Trong mdt phuong an cua quy trinh tao hinh nhiét, nhiét do lo nim
trong khoang gitta 160 va 195°C, thoi gian trong 160 nam trong khoang giita
10 va 20 gidy, va nhiét d6 khuon, thuong 1a khudn loai bi bao boc, nam gilta
10 va 71°C. D6 day cudi cung cia tAm d3 duoc tao hinh, ngudi (nhiét do
phong), nam trong khoang tir 10 pm dén 6.000 um trong mdt phwong &n, tir
200 pm dén 6.000 um trong mdt phuwong an khac, va tir 250 pm dén 3.000
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pm trong mdt phuong an khéc nira, va tir 500 pm dén 1,550 pm trong mot
phuong 4n khéc nira, khoang mong mudn 13 két hop bat ky cta giéi han do

day cao hon bat ky v6i gidi han d6 day thdp hon bat ky.

Trong mot phuong an ciia quy trinh duc ap lwc, trong d6 vat liéu nén
dugc duc ap lyc thanh mét dung cu bao gém tAm mong dugc dinh hinh, nhiét
d6 néng chay cua vat liu nén nam trong khoang gitta 230 va 255°C trong
mot phuong an, va gitta 235 va 250°C trong mot phuong an khac, thoi gian
lam day nam trong khoang tir 2 dén 10 gidy trong moét phuong an, tir 2 dén

8 gidy trong mot phuwong an khéc, va nhiét d6 dung cu nim trong khoang tir

I W= -1-/\ A4

25 dén 65°C trong mot phuong an, va tu 27 C trong mdt phuong
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khéc. Trong mot phwong 4n mong mudn, vat liéu nén 13 & nhiét d6 ma da
néng dé 1am noéng chay vt lidu 16p lién két bat ky hodc 16p phia sau dé dat

duoc d6 két dinh gifra cac 16p.

Trong mdt phuong 4n khéc nita, ché pham cia sang ché c6 thé duge cb
dinh chit vao mot vat lidu nén béng quy trinh duc thoi. Pac thdi ddc biét hitu
dung trong céc tmg dung nhu dé san xuit cac san pham kin chang han thung
dung chét 16ng va cac dd chira chit 16ng khac, thiét bi san choi, dd gd ngoai
trdi va cac cdu trac khép kin nhé khac. Trong mot phwong an ctia quy trinh
nay, ché pham cia sang ché duoc ép dun qua mot dau da 16p, sau d6 dit tAm
khong dugc lam ngudi vao trong mot dng duc thoi trong khudn. Khudn dic,
véi bén trong bi bao boc hodc co 16 dé lép, sau d6 duoc dong kin va khong

khi dugc thdi vao trong khudn dé tao ra bo phan.

Nhitng ngudi c6 trinh d6 trung binh trong linh vuc k¥ thuat s& hiéu ring
céc bude duoc néu & trén ¢ thé thay ddi, phu thudc vao két qua mong mubn.
Vi duy, tAm duoc ép dun ciia ché pham clia sang ché c6 thé duge tao hinh nhiét

truc tiép hoic duoc dic théi ma khong can lam nguoi, do d6 bo qua budce lam
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ngudi. Cac thong sb khac c6 thé dugc thay dbi dé dat duoc san phém két hop

cudi cung c6 cac dac tinh mong muon.

Séng ché ciing d& xuét san phdm duoc dic phun khuén bao gdm:
(a) chit nén duoc tao ra tir ché pham chira mot polyme phén cuc, va (b) mot
16p phu dic dugc tao thanh tir ché phém cua sang ché. Trong mét phuong an,
polyme phén cuc 13 polycarbonat (PC), ABS, PC/ABS, hoic nylon. Sang ché
cling dé cap dén mot san phém dtc phu bao gém: (a) chét nén duogc tao ra tir
ché phim cia sang ché, va (b) mot 16p phil dic dugc tao thanh tir ché phdm
clia sang ché chira polyme phan cuc. Trong mot phwong 4n, san phdm & dang

kep, tay cam hodc day dai.

Séng ché con dé cap dén san phim trong d6 ché pham polyuretan déo
nhiét duge ép dun. Tic 13, sang ché dé cip dén san pham dugc ché tao bang
cach ép TPU néng chay qua mot khudn dé tao hinh véi mit cit ngang cb dinh.
Vi du bao gdm nhung khong giéi han boi 6ng dan rong, 6ng va bng hut, dang
rén, chéng han thanh, dai, soi (va cdc san phém duogc lam tur do chéng han
vai, soi chi, chudi soi va day thimg), phoi dang thanh, tim 14t van, tim vén,
gd xé hinh vudng, hinh tron hoic hinh dang khac va céac sén phim twong tuy.
Vi du nita bao gdm nhung khong gi6i han boi tAm va mang ma ching c6 thé
dugce st dung lam vat thay thé cho kinh hodc vt che chin cling nhu 1a céc
mang bao v¢ thuc phém va bao bi ban 1€, thiét bi dién tlr, bao bi dang vi, hop
bia cing va cdc san phdm tuong tw. Sang ché ciing cung cip cac san pham c6
hinh dang cit ngang dai chang han éng méang, duong 6ng nhanh, d6 trang tri
c6 kién trac va tu dong, cai gat nude gidng cdy chdi va kinh chén gié va san
phim tuong tw. Sang ché ciing dé xuét dén cic san phidm duoc tao ra bang
quy trinh dac théi ép din ching han chai va lo. Vi du tiép vé cic san pham
duoc tao ra bang quy trinh ép dun st dung TPU ciia sang ché 14 vat cach dién

cho day din dién va diy cap.
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Trong mot s phuong 4n ma ché phdm TPU duoc héa hop véi cac chat
phu gia soi thay tinh ngan, ché pham s& c6 médun ubn bang khoang 500.000
psi hoac cao hon, hodc tham chi béng 1.000.000 psi hodc cao hon khi dugc
do bang phwong phap ASTM D790. Trong mdt s phuong an cia sang ché,
ché phdm TPU c6 thé dwoc hoéa hop véi thanh phan hodc chét phu gia 1am
chim chay dé tao ra ché pham TPU 1am chiam chdy. Ché pham lam chim
chay theo sang ché tét hon 14 ¢b, ngoai cac tinh chit 1am chidm chiy, médun
cao va bién dang nhiét cao. V& cdc tinh chit 1am cham chay, mot sé phuong
an cua sang ché ¢6 it nhit phén loai ngon Ira V1, hodc thdm chi phin loai
ngon lira VO v&i cc tinh chit khong nhé giot khi duoc do bang phwong phéap
thir nghiém ngon lira theo phuong thang ding UL 94.

Sang ché d& xuit san phidm dac khudn duoc tao ra béi ché phdm TPU
khong duogc gia ¢b nhu duge mo ta trong tai liéu ndy. Trong mot phwong 4n,
san phim duc khudn chira ché phdm TPU c6 mdédun udn cao. Khi dwge sir
dung & day, modun cao c6 nghia 14 médun udn 16n hon 100.000 psi khi dwgc
do bang phuong phap ASTM D790. Trong mdt sb phuong an, ché pham TPU
ctia sang ché c6 mdédun udn nam trong khoang tir 200.000 psi hodic cao hon,
hodc thdm chi 300.000 psi hodc cao hon khi dugc do bang phuong phap
ASTM D790. Trong mdt phuong 4n, sing ché bao gdm san pham dic khudn
trong d6 san phim duc khudn chira ché phim polyuretan déo nhiét gbm san
phdm phan tng cua (a) khoang 5% theo khdi lwong dén 25% theo khéi lugng
thanh phan polyol, trong d6 polyol c6 khéi Iugng phén tir trung binh khdi
nim trong khoang tir 250 dén 3000; (b) khoang 75% theo khéi lugng dén 95%
theo khéi lwong thanh phin doan cing, trong d6 thanh phan doan cimg chira
(i) polyisoxyanat thom va (ii) chét kéo dai mach; va (c) tiy ¥, chét xfic tac
trong d6 ché phdm TPU c6 mddun udn bang it nhat 100.000 psi, hoic thim
chi bang it nhit 200.000 psi khi dwoc do bang phuong phap ASTM D790.

Trong mdt phwong 4n khéc, sang ché bao gém san pham dtic khuén trong do6
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san pham dtc khudn chira ché phim polyuretan déo nhiét bao gdm san pham
phan tmg ctia (a) khoang 5% theo khdi lwong dén 25% theo khdi luong thanh
phan polyol, trong d6 polyol c6 khdi luong phan tir trung binh khéi nam trong
khoang tir 250 dén 3000; (b) khoang 75% theo khéi lwong dén 95% theo khbi
lugng thanh phin doan cing, trong d6 thanh phan doan citng chira (i) polyi-
soxyanat thom va (ii ) chat kéo dai mach; va (c) tuy ¥, chit xfic tic, va con
chtra cdc soi thuy tinh ngén trong d6 ché phdm TPU c¢6 médun udn bang it
nhit 500.000 psi, hodc tham chi 1.000.000 psi hoac 1én hon khi dugce do béng
phuong phap ASTM D790. Trong m¢t phuong 4n khéc, sang ché bao gdm
san phim ddc khudn chira ché phdm polyuretan déo nhiét bao gdm san pham
phan g cna (a) khoang 5% theo khéi lwong dén 25% theo khdi lugng thanh
phin polyol, trong d6 polyol c6 khdi lugng phén tir trung binh khdi nam trong
khoang tir 250 dén 3000; (b) khoang 75% theo khéi luong dén 95% theo khdi
lwong thanh phin doan cimg, trong d6 thanh phin doan cting chira (i) polyi-
soxyanat thom va (i) chét kéo dai mach; va (c) tuy ¥, chét xtc tac, va con
chtra chit phu gia 1am chim chdy, trong d6 chit phu gia lam cham chay bao
gdbm mudi nhém cua axit phosphinic dwoc biéu dién bédi coéng thiec:
[R'R?P(0)0]3AL*, mudi nhém cia axit diphosphinic dugc biéu dién boi
cong thirc: [O(O)PR-R3-PR2(0)0]*3A1%*,, polyme ctia mot hozc nhidu mubi
néu trén, hodc két hop bat ky cua chimg, trong dé6 R! va R? 13 hydro va R3 14
nhém alkyl, va trong d6 ché phdm TPU c¢6 mbdun udn bang 100.000 psi hozc
16n hon, hodc tham chi 200.000 psi hodc 16n hon, hodc tham chi 300.000 psi
hodc 16n hon khi duoc do biang phuong phap ASTM D790 va ciing c6 phan
loai ngon lira VO véi céc tinh chat khong nho giot khi duoc do bang phuong
phép thtr nghiém ngon ltra theo phuong thang dtmg UL 94. Trong mdt phwong
4n khéc nita, sang ché bao gdm san pham duc khudn chira ché pham polyure-
tan déo nhiét bao gdm san phdm phén tng cia (a) khoang 5% theo khdi lugng
dén 25% theo khdi lugng thanh phén polyol, trong d6 polyol ¢6 khbdi lwong
phan tir trung binh khoi nim trong khoang tir 250 dén 3000; (b) khodng 75%
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theo khéi lwong dén 95% theo khéi lvong thanh phin doan cing, trong d6
thanh phan doan ciing chira (i) polyisoxyanat thom va (ii) chit kéo dai mach;
va (c) tiy ¥, chét xuc tac, con chira chit phu gia 1am cham chay, trong d6 chét
phu gia 1am cham chay bao gdm mudi nhém ciia axit phosphinic duge biéu
didn boi cong thirc: [R'R?P(0)0]3AL*, mubi nhdm cia axit diphosphinic
duoc biéu dién bdi cong thire: [O(O)PR-R3-PR2(0)0]*3A1",, polyme cia
mot hodc nhidu mudi néu trén, hodc két hop bit ky cta chung, trong d6 R! va
R? 13 hydro va R? 1a nhom alkyl, va con chita cac soi thity tinh ngén, trong d6
ché phdm TPU c6 mddun udn 500.000 psi hodc 16n hon, hodc tham chi
1.000.000 psi hodc 16n hon, khi dwgc do bang phuong phap ASTM D790, va
cling c6 phan loai ngon Itra VO véi céc tinh chit khong nho giot khi dugc do

bing phuong phéap thir nghiém ngon lira theo phuong thang ding UL 94.

Ché pham polyuretan déo nhiét (TPU) dugc md ta & trén 13 cac vat lidu
¢6 tinh hitu dung cao ma co thé cung cép su két hop hap din céc tinh chat vat
1. Cho du d6 déo dai vuot trdi, dd bén hoic xir Iy dé dang, TPU 1a mot vat
lidu linh hoat gitip khic phuc dugc khoang trong gilta cao su va nhya. Theo

d6, ché phdm TPU duge tim kiém st dung trong nhiéu tmg dung khac nhau.

Ché phdm cua sang ché trong hdn hop bt ky cua no hiru dyng trong
mdt loai cac tmg dung khac nhau, bao gdm ca cac san pham trong sudt chang
han ndi ndu va d6 gdm dé bao quan, va trong cac san pham khac chang han
dd noi thit, linh kién 6 t6, dd choi, dd thé thao, thiét bi y té, kinh deo mit,
bao gom khung kinh mét va miéng d&, thiét bi y té c6 thé tiét tring, thung sat
trung, soi, vai dét, vai khong dét, man, ao choang, b0 loc, san phém vé sinh,
t3 16t, va mang, mang dinh huéng, tAm, 6ng, 6ng din, vé boc diy din, vé boc
day cap, mang dung trong nong nghiép, mang dia k¥ thuat, thiét bi thé thao,
mang dtc, mang thdi, bién dang, cac bo phan ciia thuyén va tau thily, va cac
san phém khac. Ché phém thich hop cho céc linh ki¢én 6 t6 chéng han tAm

chan trudce xe, song cira, cac by phan trang tri, bang di€u khién va bang cong
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cu, cua bén ngoai va cac bd phin mui xe, tam hudng gio, kinh che gio, gat
nudc kinh xe, ndap chup truc banh xe, vo guwong, bang dicu khién than xe,
miéng duc canh dé bao ve, va cac by phan bén trong va bén ngoai khac lién

quan dén 0 to, xe tai, tau thuyen, va cac phuong tién khac.

Céc san pham va hang héa hiru dung khéc co6 thé dugc tao ra tir ché
phim ciia sang ché bao gdm: thung, dd chira, bao bi, d6 dung phong thi
nghiém, ching han chai lin ding cho su phat trién nudi cdy va chai méi
trudng, tham san vin phong, dung cu 14y mau va cira s6 mAu; d6 chira bao
quan chét 1éng chiang han t0i, tai nho, va chai dé bao quan va nudc pha méau

IV hodc dung dich; vat liéu bao g

+ 1544,
U 1icu

Qo>

Chan GArn ~ho
1 bao gom cac Vi

On

thiét bi y té bat ky hodc thubc bao gdm bao géi lidu don vi hoic dang vi hodc
dang bong khi khac cling nhu 1a dé goi hodc chua thuc phadm duoc bao quan
bang chiéu xa. Cac san pham hitu dung khac bao gém éng y té va van cho bét
ky thiét bj y t& nao bao gdm bd dung cu tiém truyén, 6ng théng va lidu phap
hé hip, cling nhu 13 vat lidu bao géi cho thiét bi y té hodc thuc pham ma ma
duoc chiéu xa bao gdm céc khay, ciing nhu 13 chat 1ong dwgc luu trit, dic biét
la nuéce, stra, hodc nudc hoa qua, dd chira bao gém 6ng boc cap don vi va dd
chtta bao quan kiéu chit ddng ciing nhu 1a cac phuong tién truyén ching han
6ng, dng mém, dng din, va cic loai nhu vay, bao gém ca 16p 16t va/hoic vo
boc ctia chung. Trong mdt sé phuong 4n, cic san phdm cua sang ché 1a céc
vOi chita chay ma bao gém mét 16p 16t duge lam tir ché pham TPU duoc md
ta trong tai liéu ndy. Trong mdt sé phuong 4n, 16p 16t 13 16p duge 4p vio vo

boc bén trong cua voi chita chay.

Cac san phém va hang hoa hitu dung khac nira co6 thé duoc tao ra tir ché
phém clia sang ché bao gém: tAm, bang, tham, chit két dinh, v day dan, day
cép, quan 40 bao ho, bd phan 6 tot, bd phén cua gidy dép, 16p pha, hodc miéng
bot xép, hodc san phém dac phun khudn, vé 6 t6, mai che, mang x6i, 46 trang
tri ¢6 kién trac, tAm 14t van, tAm g0 x8&, vai tAm nhua, san phém thudc da, san
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pham x4y dung mai, vo ling, 16p phi bot, san phim duc thao tir bot, hang
tiéu dung 14u bén, kep, tay cam, dng mém, 16p 16t bng mém, éng din, 16p 16t
6ng dan, banh xe duc, banh xe truot trén bing, bd phan may tinh, dai, vat
dinh lién, bd phan giay dép, bang tai hoic bing dinh gid, gang tay (dwgc 1am
tir mot hoac nhiéu mang dugc mo ta trong tai li€u nay, hoac duge lam tir mot

hodc nhiéu vai dugc md ta trong tai liu nay), s¢i, vai, hodc quan 4o.

Sang ché bao gdm san phdm duogc ché tao tir ché phim polyuretan déo
nhiét dugc mo ta trong tai li€u nay, trong do san phém 12 vé boc day dan, vé

boc day cap, khung kinh mét, linh kién 6 t6, vi/hodc thiét bi y té.

San phém va/hodc thiét bi nay coé thé duoc ché tao hoic tao ra bﬁng
bién phéap tao hinh hitu dung bit ky dé tao ra vat liéu polyolefin hoic polyme
khac. Bién phap nay s& bao gdm, it nhit, dic, gdm dtc khudn ép, duc ap luc,
duc thdi, va dac ép chuyén; théi mang hoic dic mang; ép dun, va tao hinh
nhiét; cling nhu 13 bang cach can méng, dun cén, 1am 161 ra, ép kéo, duc quay,
lién két xoay tron, quay ndng chay, thdi nong chay; hodc hdn hop cua ching.
Viéc str dung it nhat phuong phap tao hinh nhiét hoic cac ing dung mang
cho phép kha ning va ngudn gdc lgi ich tir sy dinh huéng mot truc hodc hai

truc cua vat liéu.

Vi du thue hién sang ché
Sang ché s& dugc hiéu rd hon béng cach tham khao cac vi du sau day,

cac vi du nay dung dé minh hoa sang che, ma khong giéi han sadng che.

Mot tap hop cac ché pham duoc didu ché @& chung minh loi ich cua
sang ché. Cong thirc ctia mdi ché pham duoc trinh bay trong bang sau (sb

lugng dugc néu la dai lugng theo khéi lugng):

35

35/43



53768

36/43
Vi du
Ché phém TPU duoc diéu ché va sau d6 duoc thir nghiém médun udn
duogc do theo phuwong phap ASTM D790. Két qua dwoc néu trong bang 1 va
2 duéi day. Céc thanh phin dugc liét ké dudi dang phan trim theo khéi lwong
trong hdn hop phan tng.
Béang 1 — Cac vi du so sanh
C1 C2 C3 C4 Cs Cé Cc7 C8 C9
PTMEG 45 41 37 30
(1000MW)
BDOAdipat s 45 |41
(3000MW)
BDOAdipat 41
(4200MW)
MDI 43 45 48 53 38 41 44 44 63
1,4BDO 11 12 13 14 11 13 13 15
DPG 1 1 2 3 1 1 2
CHDM 36
Chat phy 1
gia
Modunudn | 8300 | 10900 | 20000 | 22900 | 11500 | 9800 | 20300 | 34000 | 329000
ASTM
D790
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1

2

3

10

PTMEG
250MW

10

20

10

PTMEG
1000MW

10

PTMEG
2000MW

10

BDO-Adipat
700MW

20

BDOAdipat
1000MW

10

Polycarbonat
1000MW

Polycapro-
lac-
tone1000M
\%

10

MDI

71

69

64

67

67

59

61

67

67

67

1,4BDO

24

21

16

23

23

19

23

23

23

1,ONDO

31

Mbdun udn
ASTM D790

3475
25

3293
70

3222
69

3084
56

3346
82

2926
17

3411
60

3507
42

3437
84

3511
27

Nhu duge thé hién & trén, cac ché phém ctia sang ché tao ra cac TPU
¢6 modun udn cao hon mét cach khong ngd khi duoc do bang phwong phap

ASTM D790 so véi cac vi du so sanh.

Vi du sang tao 7 va vi du so sanh C8 déu duoc hoa hop véi cac sgi thiy
tinh ngén dé diéu ché céac vi du so sanh C11, C12, va C13, va céac vi du sang

tao 11, 12, va 13. Modun ubn duge do theo phuong phap ASTM D790. Két

quéa duoc tom tat trong bang 3.
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Béang 3
Cl11 C12 C13 11 12 13
TPU cuta vi du C8| 100 70 50
(% khéi luong)
TPU ctiavidu 7 (% 100 70 50
khéi lwong)
Soi thuy tinh ngan 30 50 30 50
(% khdi lugng)
Modun ubn 34000 | 362000 | 650000 | 343374! | 1144482 | 1790004

'Vi du 11 thé hién mdédun udn hoi khéac so v6i vi du 7 & trén bdi vi nd trai qua

may ép dun héa hop, 1am ting nhe mdédun ubn.

Ché pham TPU theo sang ché, khi duoc hoa hop voi sgi thily tinh ngén

dit dugc médun udn cao hon mot cach bat ngd so véi ché phdm TPU khac.

Cac mau xuong ché dugce ché tao tir vi du so sanh C9 va vi du sdng tao
7 duoc tiép xac voi nhiét do cao (159°C va 189°C) trong 3 ngay va va duoc
nhing chim trong 7 ngdy & 150°C trong céac chat 1ong khac nhau. Sau khi tiép

xuc, viéc so sanh cac mau xuwong cho dugce thuc hién. Két qua duogc thé hién

trong bang 4.
Béang 4
C9 Vi du sang tao 7
3 ngay ¢ 159°C Hoan toan tan chay va | Khéng thay dbi
hop nhit
3 ngay ¢ 189°C Hoan toan tan chay va | MAt mau nhe,
hop nhét Khoéng tan chay hodc hop
nhét
7 ngay & 150°C trong D3 bi phan 14, khong | Duy tri dugc > 80% bién
dau banh rang 0 to thé kiém tra dang chay va do kéo dai
chay ban dau
7 ngay ¢ 150°C trong D3 bi phan r3, khong | Duy tri duogc 100% bién
chét 1ong bdi tron cho | thé kiém tra dang chay va do kéo dai
cac phuong tién duong chay ban dau
bd

M3di tai liu duogc dé cdp ¢ trén duogc két hop bﬁng cach tham chiéu.
Ngoai trir trong cac Vi dy, hodc khi c6 chi dinh 10 rang, tt ca cac sb luong
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bing sb trong ban mod ta nay quy dinh lwong nguyén lidu, didu kién phan tng,
khéi lwong phén tu, sb nguyén tor cacbon, va cac dai luong tuong ty, duoc
hiéu 13 dwoc diéu chinh bai tir "khoang”. Ngoai trir ¢6 chi dinh khic, tat ca
dai luong b:‘?mg ) trong ban mo ta xac dinh lugng hodc ti 1€ ctia vat liéu 1a
dua trén co s& khoi lwong. Trir khi c¢6 chi din khéac, mdi héa chit hay ché
phim duoc nhac dén & ddy nén dugc hidu 1a mot vat liéu thuong pham ma cé
thé chira cac ddng phan, san phdm phy, din xuit, va cic vat liéu khac ma
thuong dugc hiéu 13 ¢6 trong thuong phidm. Tuy nhién, lwgng clia mdi thanh
phin héa hoc c6 mit ngoai trir bat ky dung méi hoic chit pha loing, chit ma
c6 thé thudng c6 mit trong cac vat liéu thwong mai, trir khi c6 chi dinh khéc.
Can hiéu rf?mg cac dai lugng trén va dudi, khoang, gigi han ti 1€ duge néu
trong tai li€u nay cd thé duoc két hop mot cach doc 1ap. Tuong ty, pham vi
va lwong dbi v6i mbi thanh phin cia sang ché co thé dugc st dung cung voi
pham vi hodc lugng ddi vé6i cac thanh phén khac. Khi dugc sir dung & day,
thuat ngit "cht yéu bao gdbm" cho phép bao gdm cac hop chat ma khong anh
huéng cbt yéu dén céc dic trung co ban va méi cua ché phidm duoc xem xét.
Ngoai ra, khi dugc sit dung ¢ day, trur khi dugce chi dinh khéc, thuat ngi “vé
co ban khong chira” nghia 1a mdt lvong c6 mat ma khong dnh hudng cbt yéu
dén cac dic trung co ban va maéi cla ché phém duge xem xét, vi dy, trong
mdt s& phuong 4n n6 ¢ thé c6 nghia 1a khong 16n hon 5%, 4%, 3%, 2%, 1%,
0,5%, hodc tham chi 0,1% theo khéi lwong ciia ché phdm duogc dé cép, trong
cac phuong &n khéc nita, n6 co thé c6 nghia 1a nhé hon 1.000 ppm, 500 ppm,

hodc tham chi 100 ppm cua vat liéu dugc dé cap.
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Yéu cau bdao ho

1. Ché pham polyuretan déo nhiét chira san phdm phan g cua:

(a) khoang 5% khéi luong dén khoang 25% khéi lwong thanh phin
polyol, trong d6 polyol c6 khdi lwong phan tir trung binh khdi nam trong
khoang tir 250 dén 3000;

(b)  khoang 75% khéi lwgng dén khoang 95% khdi lwgng thanh phin
doan cimg, trong d6 thanh phan doan cing chira (i) polyisoxyanat thom va
(i) chét kéo dai mach; trong d6 ché pham polyuretan déo nhiét c6 médun udn
khi duge do bang phuong phap ASTM D790 bang it nhat 200,000 psi;

trong d6 ché phim polyuretan déo nhiét con chira chit phu gia 1am
chdm chay bao gdm mudi nhdm ciia axit phosphinic duoc biéu dién bsi céng
thite: [R'RZP(0)0]3ALY, mubi nhém cia axit diphosphinic dwoc biéu dién
b&i cong thirc: [O(O)PR'-R3-PR2(0)0]> A1, polyme clia médt hodc nhidu
mudi néu trén, hodc sy két hop bat ky cia chung, trong d6 R! va R? 1a hydro
va R? 12 nhom alkyl; va

trong d6 ché phadm c6 it nhat phan loai ngon lra V1 véi céc tinh chét
khéng nho giot khi dugc do bang phuong phap thir nghiém ngon lira theo
phuong thang dtimng UL 94.

2. Ché phdm polyuretan déo nhiét theo diém 1, trong d6 polyol c6 khéi
lwong phan tir ndm trong khoang tir 250 dén 2000.

3. Ché phim polyuretan déo nhiét theo diém 1 hodc 2, trong @6 thanh phan
polyol dwoc lwa chon tir nhém gdm cé cic polyeste c6 nhém hydroxyl cubi
mach, polyete c6 nhém hydroxyl cubi mach, polycarbonat c6 nhém hydroxyl
cudi mach, va polycaprolacton cé nhom hydroxyl cudi mach va cac hdn hop

ctuia ching.
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4. Ché pham polyuretan déo nhiét theo diém 1 trong d6 ché phdm polyu-
retan déo nhiét c6 phan loai ngon lira VO khi dwgc do bang phuong phéap thu
nghiém ngon lira theo phuong thang dimg UL 94.

5. Ché phém polyuretan déo nhiét theo diém 1 hodc 2, con chira chat phu
gia dugc lya chon tir cac chit 1am chim chay, sg¢i thuy tinh, va chét don

khoang.

6.  Ché pham polyuretan déo nhiét theo diém 1 hoic 2, con chta soi thuy

tinh.

7. Ché phim polyuretan déo nhiét theo diém 6, trong d6 ché phim polyu-
retan déo nhiét c6 modun udn khi dwge do bang phwong phap ASTM D790
bang it nhat 500,000 psi.

8. San pham chira polyuretan bao gdm:

ché pham polyuretan déo nhiét, chira san phim phéan tng cia:

(a) khoang 5% khbi lugng dén khoang 25% khéi luong thanh phin
polyol, trong d6 polyol c6 khéi luong phan tir trung binh khéi ndm trong
khoang tir 250 dén 3000;

(b) khoang 75% dén khoang 95% khdi luong thanh phan doan ctng,
trong d6 thanh phan doan cing bao gdm (i) polyisoxyanat thom va (ii) chét
kéo dai mach;

trong d6 ché phdm polyuretan déo nhiét c6 médun udn khi duoc do
bang phuong phap ASTM D790 bang it nhat 200,000 psi;

trong d6 ché pham polyuretan déo nhiét con chtra chat phu gia lam
cham chay bao gdm mudi nhém cua axit phosphinic dugc biéu didn boi cong
thire: [R'RZ2P(0)0] ALY, mudi nhém cua axit diphosphinic duge biéu dién
bdi cong thirc: [O(O)PR!-R3*-PR2(0)0]*3AI%,, polyme ctia mdt hodc nhiéu
mudi néu trén, hodc sy két hop bt ky ctia ching, trong d6 R! va R? 13 hydro
va R? 1a nhém alkyl; va
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trong d6 ché phim c6 it nhit phan loai ngon ltra V1 véi cac tinh chét
khéng nho giot khi dugc do bang phwong phép thir nghiém ngon lira theo
phuong thang ding UL 94,

9. San pham chira polyuretan theo diém 8, trong dé polyol duogc lwa chon
tr nhém gdm c6 cac polyeste c6 nhém hydroxyl cudi mach, polyete c6 nhom
hydroxyl cubi mach, polycarbonat c¢6 nhém hydroxyl cubi mach, va poly-

caprolacton c6 nhém hydroxyl cudi mach va cac hon hgp cua ching.

10.  San phim chtra polyuretan theo diém 8, trong d6 ché phim polyuretan
déo nhiét c6 phan loai ngon ltra VO khi duoc do bang phuong phép thir nghiém
ngon lira theo phuong thang dimg UL 94.

11.  San phim chira polyuretan theo diém bit ky trong sb cac diém tir 8 dén
10, trong d6 ché phdm polyuretan déo nhiét con chtra cac sgi thiy tinh ngin
va trong d6 ché phim polyuretan déo nhiét c6 médun udn bang 1.000.000 psi

hodc cao hon khi duoc do bang phwong phap ASTM D790.

12.  San phim chua polyuretan theo diém bét ky trong s cac diém tir 8 dén
10, trong d6 san phadm chia polyuretan duogc dic, ép dun, hodc dinh hinh

nhiét.

13.  Séan phim chira polyuretan theo diém bt ky trong s6 cac diém tir 8 dén
10, trong do6 san phém chura polyuretan la vé boc day dan, vé boc day cap,
khung kinh mét, linh kién 6 t6, hodc thiét bi y té.
14.  Quy trinh dé san xuit san phdm chira polyuretan bao gbm céc bude:
(1) trén:
(a) nhya polyuretan déo nhiét chtra san pham phan Ung cta (i) khoang
5% khdi lwong dén khoang 30% khdi lugng thanh phan polyol, trong &6 pol-
yol ¢6 khéi luong phan tir trung binh khéi ndm trong khoang tir 250 dén 3000;
va (ii) khoang 75% dén khoang 95% khéi lwong thanh phin doan cimg, trong
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d6 thanh phan doan cimg bao gdm polyisoxyanat thom va chét kéo dai mach
chtra diol khong phéan nhénh, khéng dwoc thé, mach thing;

(b) chit phu gia lam chim chay bao gém mudi nhom cla axit
phosphinic dugc biéu dién bsi cong thirc: [R'R2P(0)0] AR, mudi nhom cia
axit diphosphinic dwoc biéu dién bdi céng thirc: [O(O)PR!-R3-PR?(0)0]*
3AI’*,, polyme cua mot hodc nhiéu mudi néu trén, hoic su két hop bat ky ctia
chung, trong d6 R! va R? 13 hydro va R? 1a nhém alkyl;

(c) tuyy, nhya polyuretan déo nhiét polyeste thir hai;

(2) 1am noéng va ép dun hdn hop cua (a), (b), va ty ¥ (c) dé tao ra
ché phém polyuretan déo nhiét lam cham chay;

(3) néu chay ché pham polyuretan déo nhiét [am cham chdy d3 duoc
tao hinh; va

(4)  duc, ép dun, hodc tao hinh nhiét ché phdm polyuretan déo nhiét
lam cham chay néu trén;

trong d6 ché pham polyuretan déo nhiét 1am cham chay sau buédc (4)
¢6 mddun ubn khi duge do bing phuong phiap ASTM D790 bang it nhat
200.000 psi; va

trong d6 ché phdm co6 it nhit phan loai ngon ltra V1 v&i céc tinh chat
khéng nho giot khi dugc do bang phuong phap thir nghiém ngon lira theo
phuong thang dting UL 94.
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