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(57) Sang ché dé cap dén quy trinh san xuét bot xp copolyme chira polyamit khéi va

polyete khoi, bao gdm céac budc sau:

—  tron copolyme néng chay véi chat tao khi, copolyme nay c6 hé s khuéch tan

nhiét a va nhi¢t do két tinh hoa T.;
—  cung cip khuén c6 do day 4 & nhiét do T
—  bom hén hop gém copolyme va chét tao khi & nhiét d6 T, », vao khuon dong;
—  tao bot hon hop bﬁng cach mo khuon;

trong d6 thoi gian duy tri giita thoi diém bom hdn hop gdm copolyme va chat tao khi

vao khuon dong dén luc mé khudn nam trong khoang tir (fop: - 25%) dén (top: + 25%),

top dugc biéu thi theo gidy va thu duoc theo phuong trinh (I):
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trong d6 a dugc biéu thi theo m¥/s, & duoc biéu thi theo m va Ty, T. va T, dugc biéu thi

theo °C.
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Linh viee k¥ thuit dwoc dé cap

Sang ché dé cap dén quy trinh san xuit bot x6p duge tao thanh tir copolyme
chira polyamit khdi va polyete khoi
Tinh trang k§ thuét ciia sang ché

Nhiéu loai bot Xép polyme dugc sir dung dang ké trong linh vuc dung cu thé
thao, nhu dé giay hodc thanh phan dé giay, gang tay, vot hoéc bong gon, cac vat dung
bao vé ca nhan dé luyén tap thé thao (4o khoac, cac chi tiét bén trong mil bao hiém, vo
mi, v.v.). Vi du, bot x6p copolyme chira polyamit khdi va polyete khbi (hodc bot x6p
PEBA) 1a dac biét thich hgp cho cac img dung nay.

Céc umg dung nhu vay can tap hop cac dic tinh vat 1y riéng biét bao dam kha
nang bat lai, bién dang du khi nén thép, va kha nang chiu cac tac dong 1ap lai ma khong
bién dang va kha ning tré vé hinh dang ban dau.

Chét lwong va dic tinh ciia bot xdp bi anh hudng, ngoai nhitng cdi khdc, béi
quy trinh san xuit chung, dang cha y khi ching duoc san xuét bang cach dic phun
nho k¥ thuat mé khuon (viée tao bot xay ra bang cich mé khudn) hodc k¥ thuat “riz
167 (viéc tao bot xay ra bang cach rat 16i bén trong khudn).

Tai liéu cua Ries ef al., Foam injection molding of thermoplastic elastomers:
blowing agents, foaming process and characterization of structural foams, AIP
Conference Proceedings, tap 1593, trang 401-410 (2014) bdc 10 quy trinh dic phun
bot x6p TPE (chat dan hoi déo nhiét) bang cach st dung k¥ thuat “r:iz [6i”, khuon dugce
m¢& ngay khi polyme néng chay dugc nap vao khudn.

Tai liéu cua Ishikawa et al., Polypropylene/CO2 foaming in core-back molding,
Society of Plastics Engineers (2011) mé ta viéc tao bot polypropylen bing cach sir
dung CO2 nho quy trinh duc phun “rur [67”. Khudn nay dugc mé trong thoi gian it hon
mot gidy sau khi bom polyme.

Tai liéu cua Sporrer et al., Controlling Morphology of Injection Molded

Structural Foams by Mold Design and Processing Parameters, Journal of Cellular
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Plastics, tip 43, trang 313-330 (2007) mo ta quy trinh dtc phun polypropylen, trong
d6 khuén duge md sau khi tré 2, 4 hodc 5 gidy.

FR 3047245 md ta bot PEBA thu dugc nho quy trinh duc phun trong do thoi
gian duy tri trude khi mé khuon nim trong khoang tir 25 dén 40 giay.

Do do, ¢6 nhu ciu tim ra quy trinh san xuat bot x6p copolyme chtta polyamit
khdi va polyete khdi, ¢6 thé tao ra mat do bot thép va déu.
Ban chit k§ thuit ciia sang ché

Sang ché dé cap dén quy trinh san xuét bot xdp copolyme chira polyamit khéi
va polyete khéi, bao gdm cac bude sau:

—  trOn copolyme néng chay véi chét tao khi, copolyme nay c6 hé s6 khuéch

tan nhiét @ va nhiét d¢ két tinh héa T;

—  cung cép khuon c6 do day 4 & nhiét 6 T

—  bom hdn hop gém copolyme va chét tao khi & nhiét do T, vao khudn dong;

—  tao bot hdn hop bang cach mé khuon;
trong d6 thoi gian duy tri gitta thot diém bom hén hop gdm copolyme va chét tao khi
vao khudn dong dén luc mé khuén ndm trong khoang tir (fop - 25%) dén (fop: + 25%),

top dugc biéu thi theo gidy va thu dugc theo phuong trinh (I):

1 h? 7T T =T
topt = ———In (== I
opt 2 a 4 Ty ~Tp ( )’

trong d6 a duge biéu thi theo m¥s, & dugc biéu thi theo m va Ty, Te va T, dugc bicu
thi theo °C.

Theo céc phuong an nhét dinh, thoi gian duy tri nam trong khoang tir (fopr -
20%) dén (fop: + 20%), tot hon 12 tir (fop - 15%) dén (fop + 15%) va tot hon nita 1a tir
(topr - 10%) dén (top + 10%).

Theo cac phuong an nhét dinh, chét tao khi 1a chét tao khi 1y hoc.

Theo céc phuong an nhét dinh, chét tao khi 1y hoc dugc chon tir dinito, cacbon
dioxit, hydrocacbon, cloflocacbon, hydroclocacbon, hydroflocacbon va hydrocloflo-
cacbon.

Theo céc phuong éan nhét dinh, chit tao khi c6 mat trong hén hop nay véi lugng

nim trong khoang tir 0,1% dén 5%, tot hon 1a tir 0,2% dén 2%, con tot hon nita 1a tir
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0,2% dén 1%, tinh theo tdng khéi lwong ciia chat tao khi va copolyme chira polyamit
khéi va polyete khoi.

Theo céc phuong an nhét dinh, polyamit khéi 1a khéi polyamit 6, polyamit 11,
polyamit 12, polyamit 5.4, polyamit 5.9, polyamit 5.10, polyamit 5.12, polyamit 5.13,
polyamit 5.14, polyamit 5.16, polyamit 5.18, polyamit 5.36, polyamit 6.4, polyamit
6.9, polyamit 6.10, polyamit 6.12, polyamit 6.13, polyamit 6.14, polyamit 6.16,
polyamit 6.18, polyamit 6.36, polyamit 10.4, polyamit 10.9, polyamit 10.10, polyamit
10.12, polyamit 10.13, polyamit 10.14, polyamit 10.16, polyamit 10.18, polyamit
10.36, polyamit 10.T, polyamit 12.4, polyamit 12.9, polyamit 12.10, polyamit 12.12,
polyamit 12.13, polyamit 12.14, polyamit 12.16, polyamit 12.18, polyamit 12.36,
polyamit 12.T hodc hdn hop ciia chung, hodc copolyme cia ching, t6t hon 1a polyamit
11, polyamit 12, polyamit 6 hodc polyamit 6.10.

Theo cac phuong an nhat dinh, polyete khéi 12 khéi polyetylen glycol, propylen
glycol, polytrimetylen glycol, pdlytetrahydrofuran, hodc hdn hop cua chiing, hoic
copolyme clia chiing, t6t hon 14 polyetylen glycol hodc polytetrahydro-furan.

Theo c4c phuong an nhét dinh:

—  polyamit khdi ctia copolyme c6 khéi lugng phan tir gam trung binh s6 nam
trong khoang tir 100 dén 20 000 g/mol, t6t hon 1a tir 200 dén 10 000 g/mol,
con tot hon nira 1a tir 200 dén 1500 g/mol; va/hodc

—  polyete khdi cia copolyme c6 khoi lwong phan tir gam trung binh s6 nam
trong khoang tir 100 dén 6000 g/mol, tét hon 1a tir 200 d&én 3000 g/mol, con
t5t hon nita 1a tir 800 dén 2500 g/mol.

Theo cac phuong 4n nhét dinh, ty 1& khdi lugng ciia polyamit khéi tinh theo
polyete khi ciia copolyme nim trong khoang tir 0,1 dén 10, t6t hon 1a tir 0,3 dén 3,
con tot hon nira 1a tir 0,3 dén 0,9.

Theo c4c phuong an nhit dinh, quy trinh nay bao gdm budc tron copolyme
néng chay vai chét tao khi va v6i mot hoac nhiéu chét phu gia, tdt hon 1a duoc chon
tir copolyme cua etylen va vinyl axetat, copolyme cua etylen va acrylat, va copolyme

cua etylen va alkyl (meth)acrylat.
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Theo céc phuong 4n nhét dinh, nhiét do T, nam trong khoang tir 170°C dén
300°C, t6t hon 1a tir 180°C dén 250°C.

Theo cac phuong an nhat dinh, nhiét do T nim trong khoang tir 10°C dén
100°C, t6t hon 1a tir 20°C dén 80°C.

Theo cac phuong an nhét dinh, khuon dugc mé dén do dai nim trong khoang
tir 1 dén 30 mm, t6t hon 1a tir 2 dén 15 mm.

Theo cac phuong an nhét dinh, 4p suét duoc dat 1én khuon trong thoi gian duy
tri nim trong khoang tir 100 dén 300 MPa, t6t hon 1a tir 150 dén 250 MPa.

Theo c4c phuong 4n nhét dinh, bot x5p c6 mat d6 nho hon hogc bang 600 kg/m?,
t6t hon 12 nhé hon hodc bang 400 kg/m?, tot hon nita 1a nhé hon hogc bang 300 kg/m>.

Sang ché dap tmg duge cac yéu cAu néu trén. Cu thé hon, sang ché dé xuat quy
trinh san xuét, bang cach duc phun, bot xbp copolyme duoc cai tién chira polyamit
khéi va polyete khéi, khién cho ¢ thé thu dugc mat do bot thép va déu.

Quy trinh nay dugc thuc hién bang cach ap dung thoi gian duy tri cu thé (gitta
thoi diém bom copolyme néng chay vao khuon va mé khuén). Thoi gian duy tri nay
duoc diéu chinh nhu ham sé cta hé s6 khuéch tan nhiét va nhiét do két tinh hoa ciia
copolyme, do day khuon va nhiét do va nhiét do cia copolyme trong qua trinh bom
ching.

MO ta vin tit cac hinh vé

Fig.1A dén Fig.1G 1a anh chup khuon thu duoc bang cach dic phun theo cic
quy trinh dugc mo ta trong Vi du 1.

Fig.1A tuong Gmg vai thoi gian duy tri 1a 10 gidy.

Fig.1B tuong tng véi thoi gian duy tri la 20 gidy.

Fig.1C tuong ing vadi thoi gian duy tri 1a 30 gidy.

Fig.1D tuong tmg v6i thoi gian duy tri 1a 35 gidy.

Fig.1E tuong Gmg vai thoi gian duy tri l1a 40 gidy.

Fig.1F twong ung vadi thoi gian duy tri 1a 45 gidy.

Fig.1G tuwong Gmg v6i thoi gian duy tri 1a 50 gidy.
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MG ta chi tiét sang ché

Dudi day, sang ché s& dugc mo ta chi tiét hon va theo cach khong nham muc
dich giéi han pham vi cua sang ché qua phan mo ta dudi day.

Trir khi c6 quy dinh khac, toan bd cac ty 1& phan tram du 1a ty 18 phan tram
khéi lwong.

Sang ché d& cap dén quy trinh san xuét bot xdp copolyme chira polyamit khéi
va polyete khdi (hodc PEBA).

PEBA thu duoc tir sy da tring ngung cia polyamit khéi chtra dau phan ung véi
khéi polyete chira d4u phan mg, nhu, trong sb cac vi du khac, su da trung ngung:

1) polyamit khéi chita nhom két thuc chudi diamin véi khéi polyoxyalkylen
chira nhom két thuc chudi dicarboxylic;

2) polyamit khéi chira nhém két thuc chudi dicarboxylic v6i khéi polyoxy-
alkylen chira nhom két thuc chudi diamin, thu dugc, vi du, bang cach[1]xyanoetyl hoa
va hydro hoa khéi polyoxyalkylen béo duoc a,0-dihydroxyl hoéa, dugc biét 1a
polyetediol;

3) polyamit khdi chira céc vi tri phan Gmg & cudi mach 1a dicarboxylic véi cac
polyetediol, cac san phim nay thu dugc trong truong hop cu thé nay la cac
polyeteesteamit.

Cac polyamit khoi chtra cac nhom dicarboxylic & cudi mach bit ngudn tir, vi
du, viéc ngung tu cac tién chét polyamit voi sw c6 mat cua axit dicarboxylic gi6i han
mach. Cac polyamit khéi chira cac nhom diamin & cudi mach bat nguén tur, vi du, viéc
ngung tu cac tién chat polyamit v6i sy c6 mit cua diamin gi6i han mach.

Ba loai polyamit khéi c6 thé dugc st dung mot cach co loi.

Theo loai thir nhét, cac polyamit khéi bat ngudn tir viéc ngung tu axit
dicarboxylic, cu thé 1a cac khdi c6 tir 4 dén 20 nguyén tir cacbon, t6t hon 1a cac khoi
c6 tr 6 dén 18 nguyén tir cacbon, va viéc ngung tu diamin béo hoac thom, cu thé 1a
céc khéi ¢6 tir 2 dén 20 nguyén tir cacbon, tét hon 1a cac khéi c6 tir 6 dén 14 nguyén
tr cacbon.

Vi du vé cac axit dicarboxylic c6 thé dugc ké dén 1a axit 1,4-xyclohexan

dicarboxylic, axit butandioic, axit adipic, axit azelaic, axit suberic, axit sebaxic, axit
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dodecan dicarboxylic, axit octadecan dicarboxylic, axit terephtalic, axit isophtalic,
cling nhu céc axit béo da dugc dime hoa.

Vi du vé cac diamin bao gbm tetrametylendiamin, hexametylendiamin, 1,10~
decametylendiamin, dodecametylendiamin, trimetylhexametylendiamin, cac chét
ddng phan cla bis(4-aminoxyclohexyl)metan (BACM), bis(3-metyl-4-aminoxyclo-
hexyl)metan (BMACM), va 2-2,2-bis(3-metyl-4-aminoxyclohexyl)  propan
(BMACP), para-aminodixyclohexylmetan (PACM), isophorondiamin (IPDA), 2,6-
bis(aminometyl)norbornan (BAMN) va piperazin (Pip).

Mot cach c6 loi, cac polyamit khdi PA 4.12, PA 4.14, PA 4.18, PA 6.10, PA
6.12, PA 6.14, PA 6.18, PA 9.12, PA 10.10, PA 10.12, PA 10.14 va PA 10.18 duoc
str dung. Trong ky hiéu PA X.Y, X 1a s6 nguyén tir cacbon bét ngudn tir cac gbc diamin
va Y 12 s6 nguyén tir cacbon bét ngudn tir cac gbc diaxit, nhu thong thuong.

Theo loai thir hai, cac polyamit khdi thu duge tir sy tring ngung cia mot hodc
nhiéu axit a,m-aminocarboxylic va/hodc mot hoac nhidu lactam c6 tir 6 dén 12 nguyén
tir cacbon v6i sur ¢ mit cia axit dicarboxylic ¢6 tir 4 dén 12 nguyén tix cacbon hodc
cua diamin. Vi du vé lactam c6 thé dugc ké dén 1a caprolactam, oenantholactam va
lauryllactam. Vi du vé axit a,m-aminocarboxylic, ¢ thé duwoc ké dén la axit
aminocaproic, axit 7-aminoheptanoic, axit 11-aminoundecanoic va axit 12-aminodo-
decanoic.

Mot cach c6 lgi, cc polyamit khéi thudc loai thi hai la cac khéi PA 11
(polyundecanamit), PA 12 (polydodecanamit) hodc PA 6 (polycaprolactam). Trong ky
hidu PA X, X 12 sé nguyén tir cacbon ¢6 ngudn goc tir céc gbc axit amin.

Theo loai thit ba, cac polyamit khoi thu duge tir su tring ngung cua it nhat mét
axit o,m-aminocarboxylic (hoac lactam), it nhit mot diamin va it nhat mot axit
dicarboxylic.

Trong trudng hgp nay, cac polyamit PA khéi duge chuan bi bang cach da trung
ngung: |

- (céc) diamin béo hoac thom mach thang chira X nguyén tir cacbon;

- (céc) axit dicarboxylic chira Y nguyén tir cacbon; va
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- (cac) comonome hodc cac comonome {Z}, dugc chon tir cac lactam va céac

axit ,a,m-aminocarboxylic chtra Z nguyén tir cacbon va hdn hop dang phan tir

gdm it nhat mot diamin chia X1 nguyén to cacbon va it nhat mot axit

dicarboxylic chira Y1 nguyén tr cacbon, (X1, Y1) 1a khac véi (X, Y);

- (c4c) comonome {Z} nay dugc dua vao theo ty 1¢ trong lwong c6 loi 1én dén

50%, t6t hon 1a lén dén 20%, tdt hon nira 13 1én dén 10% so véi téng luong

monome tién chit polyamit;

- vO1 su ¢6 mit cua chét gi6i han mach dugc chon tir axit dicarboxylic.

Mot cach c6 loi, axit dicarboxylic chita Y nguyén tir cacbon nay dugc st dung
lam chét gidi han chudi, ma duogc dua vao vai lugng du so v6i hé sb ty lugng cua (céc)
diamin.

Theo bién thé cta loai thit ba nay, cac khéi polyamit thu dugce tir su trung ngung
ca it nhét hai axit a,®-aminocarboxylic hoac tur it nhét hai lactam chua 6 dén 12
nguyén it cacbon hodc tir mt lactam va mot axit aminocarboxylic khong c6 cling sb
luong nguyén tir cacbon tiy y v6i su 6 mat cua chét giéi han chudi. Vi du vé axit
a,m-aminocarboxylic béo, ¢ thé duogc ké dén 1a axit aminocaproic, axit 7-amino-
heptanoic, axit 11-aminoundecanoic va axit 12-aminododecanoic. Vi du vé lactam co
thé duoc ké dénla caprolactam, oenantholactam va lauryllactam. Vi du vé diamin béo,
c6 thé duoc ké dén 1a hexametylendiamin, dodecametylendiamin va trimethyl-
hexametylendiamin. Vi du vé cyclobéo diaxit, ¢o thé dugc ké dén 1a 1.4-
cyclohexandicarboxylic axit. Vi du vé cac diaxit béo c6 thé dugc ké dén 1a axit
butandioic, axit adipic, axit azelaic, axit suberic, axit sebaxic, axit dodecandi-
carboxylic, va cac axit béo da duoc dime hoa. Cac axit béo dime hoa tdt hon 12 ¢6 ham
luong dime it nhét 1a 98%; tot hon 1a ching dugc hydro hoa; chung la, vi du, cac san
pham dugc ban dudi tén thwong mai Pripol bdi cong ty Croda, hoac dudi tén thuong
mai Empol boi cong ty BASF, hoac dudi tén thuong mai Radiaxit boi cong ty Oleon,
va polyoxyalkylen o,m-diaxit. Vi du vé cac diaxit thom c6 thé dwoc ké dén bao gom
axit terephtalic (T) va axit isophtalic (I). Vi du vé cac diamin xyclo béo ¢6 thé dugc
ké dén bao gdm cic chat dong phan cia bis(4-aminoxyclohexyl)metan (BACM),
bis(3-metyl-4-aminoxyclohexyl)metan ~ (BMACM)  va 2-2,2-bis(3-metyl-4-
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aminoxyclohexyl)propan (BMACP), va para-aminodixyclohexylmetan (PACM). Céc
diamin khac dugc su dung phé bién khac co thé 1a isophorondiamin (IPDA), 2,6-
bis(aminometyl)norbornan (BAMN) va piperazin.

Viduvé polyamit khdi thuoc loai thit ba, ¢6 thé duoc ké dén 1a cac chét sau:

- PA 6.6/6, trong d6 6.6 biéu thi don vi hexametylendiamin duoc tring ngung
véi axit adipic va 6 biéu thi don vi thu duoc tir sy tring ngung cua
caprolactam;

- PA 6.6/6.10/11/12, trong do 6.6 biéu thi hexametylendiamin dugc trung
ngung voi axit adipic, 6.10 biéu thi hexametylendiamin dwgc trang ngung
vi axit sebaxic, va 11 biéu thi don vi thu dugc tr sy tring ngung cua axit
aminoundecanoic, va 12 biéu thi don vi thu dugc tir sy trung ngung cua
lauryllactam.

Cac ky hiéu PA X/Y , PA X/Y/Z, v.v. dé cap dén cic copolyamit trong d6 X,

Y, Z, v.v. biéu dién cac don vi homopolyamit nhu dugc mo ta trén day.

Mot cach ¢6 1oi, cac polyamit khdi cua copolyme dugc str dung trong sang ché
bao gdm cac polyamit khdi PA 6, PA 11, PA 12, PA 5.4, PA 5.9, PA 5.10, PA 5.12,
PA 5.13, PA 5.14, PA 5.16, PA 5.18, PA 5.36, PA 6.4, PA 6.9, PA 6.10, PA 6.12, PA
6.13, PA 6.14, PA 6.16, PA 6.18, PA 6.36, PA 10.4, PA 10.9, PA 10.10, PA 10.12,
PA 10.13, PA 10.14, PA 10.16, PA 10.18, PA 10.36, PA 10.T, PA 12.4, PA 12.9, PA
12.10, PA 12.12, PA 12.13, PA 12.14, PA 12.16, PA 12.18, PA 12.36, PA 12.T, hodc
cac hon hop hodc copolyme cia chung; va t5t hon 1a bao gdbm céc polyamit khéi PA
6, PA 11, PA 12, PA 6.10, PA 10.10, PA 10.12, hodc cac hdn hop hodc copolyme cua
chung.

Céc khdi polyete duoc tao thanh tir cac don vi alkylen oxit.

Céc khbi polyete c6 thé dang chu y 1a cac khdi PEG (polyetylen glycol), tuc 1a
duoc tao thanh tir cac don vi etylen oxit, va/hodc cac khéi PPG (propylen glycol), tirc
14 dugc tao thanh tir cac don vi propylen oxit va/hodc cac khéi PO3G (polytrimetylen
glycol), tirc 1a dugc tao thanh tir cic don vi polytrimetylen ete glycol va/hodc céac khoi

PTMG, tc 12 duoc tao thanh tir cac don vi cia tetrametylen glycol con dugc goi 1a
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polytetrahydrofuran. PEBA copolyme c6 thé bao gdm mdt vai loai polyete trén mach
cua chang, copolyete nay co thé & dang khéi hodc dang théng ké.

Ciing c6 thé str dung cac khéi thu duoc bang cach oxyetyl hoa cac bisphenol,
chang han nhu, bisphenol A. San pham bisphenol dugc md ta dic biét trong Patent EP
613 919.

Céac khbi polyete cling co thé duoc tao thanh tir cac amin bac mot duoc etoxyl
héa. Vi du vé amin bac mdt dugc etoxyl hoa, co thé dugc ké dén 1a cac san phém co
cong thire:

H—(OCH,CH,),, —N—(CH,CH,0),—H
(CH2)X

CH;
trong d6 m van la s& nguyén nam trong khoang tir 1 dén 20, va x 1a s6 nguyén nam
trong khoang tur & dén 18. Cac san pham thuong duge ban trén thi truong dudi tén
thwong mai Noramox® tir cong ty CECA va dudi tén thuong mai Genamin® tir cong
ty Clariant.

Céc khéi polyete mém déo c¢6 thé bao gdbm cac khéi polyoxyalkylen mang nhém
NH; & cudi mach, cac khdi nhu vay c6 thé thu duoc bang cach xyanoaxetyl hoa cac
khéi polyoxyalkylen béo da dugc a,m-dihydroxyl hoa dugce dé cap dén nhu 1a cac
polyetediol. Cy thé hon, cac san pham thuong mai Jeffamine hoac Elastamine c6 thé
duoc st dung (vi du, Jeffamine® D400, D2000, ED 2003 XTJ 542, ma la cac san
pham thuong mai tir cong ty Huntsman, ciing dugc mo ta trong JP 2004/346274, JP
2004/352794 va EP 1482011).

Céc polyete diol khéi nay dugc sir dung & dang chua dugc bién doi va dugc
ddng da trung ngung voi cac polyamit khéi chitra nhém déu carboxylic, hodc ching
dugc amin hoa dé duoc chuyén héa thanh polyetediamin va dugc trung ngung voi cac
polyamit khéi chita nhém dau carboxylic. Phuong phéap chung dé diéu ché trong hai
budce cac copolyme PEBA chira cic lién két este gitta cac khdi PA va cac khéi PE la
da biét va duoc md ta, vi du, trong FR 2846332. Phuong phap chung dé didu ché cac

copolyme PEBA theo sang ché chua cac lién két amit gifta cac khdi PA va cac khoi
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PE 12 da biét va duoc mo ta, vi du, trong EP 1482011. Céc polyete khéi ciing ¢6 thé
dugc tron vai cac tién chét polyamit va diaxit gioi han chudi dé diéu ché cac polyme
chira cac polyamit khéi va cac khdi polyete ¢6 cac don vi dugc phan bd mot cach ngau
nhién (quy trinh mot budc).

Khong cAn phai néi, tén PEBA trong ban mé ta sang ché khong chi dé cap dén
cac san phém Pebax® duoc ban boi Arkema, cac san phém Vestamid® duoc ban boi
Evonik® va cac san phém Grilamid® dugc ban boi EMS, ma con ca cac san phém
PEBA loai Pelestat® dugc ban boi Sanyo hoac cac PEBA khac tir cac nha cung cip
khac.

Trong khi cac copolyme khéi dugc mo ta trén day néi chung bao gdm it nhat
mot polyamit khéi va it nhit mot khéi polyete, sang ché ciing bao truim tat ca cac pha
trdn cua cac copolyme bao g6m hai, ba, bbn (hodc tham chi nhiéu hon) céc khdi khac
nhau duge chon tir cac khdi duwgc mo ta trong ban mo ta nay, mién 1a cac khoi nay bao
gdm it nhat céc polyamit khéi va polyete.

Vi du, copolyme theo sang ché c6 thé bao gdbm copolyme dugc phan doan chira
cac khoi bao gém ba loai khéi khac nhau (hodc copolyme “khdi ba”), ma thu duoc tur
sy tring ngung mot vai trong s6 cac khdi duge mo ta trén déy. Tét hon 1a copolyme
khdi ba nay dugc chon tir copolyeteeste amit va copolyete amit uretan.

Copolyme PEBA ma dugc dac bi¢t uu tién trong ngir canh cua sang ché 1a
copolyme bao gdm khbi tir trong s0:

— PA 11 va PEG;

— PA 11 vaPTMG;

- PA 12 vaPEG;

— PA 12 vaPTMG;

— PA 6.10 va PEG;

— PA 6.10 va PTMG;

— PA 6 vaPEG;

— PA 6vaPTMG.

Bot x6p thu dugc bang quy trinh theo sang ché bao gbm PEBA copolyme nhu

dugce mo ta trén day: tdt hon 13, chi mdi copolyme nay dugc sir dung. Tuy nhién, ¢6
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thé sir dung hon hop gdm hai hoic nhiéu hon hai copolyme PEBA nhu dugc mo ta
trén day.

Khi luong phan tir gam trung binh s6 clia polyamit khéi trong PEBA copolyme
tt hon 1 tir 100 dén 20 000 g/mol, tt hon nita 1a tir 200 dén 10 000 g/mol va con tot
hon nita 13 tir 200 dén 1500 g/mol. Theo cac phwong 4n nhat dinh, khoi lwgng phan tir
gam trung binh s6 cia polyamit khdi trong PEBA copolyme nam trong khoang tir 100
dén 200 g/mol, hodc tir 200 dén 500 g/mol, hodc tir 500 dén 1000 g/mol, hogc tir 1000
dén 1500 g/mol, hogc tir 1500 dén 2000 g/mol, hogc tir 2000 dén 2500 g/mol, hoge tir
2500 dén 3000 g/mol, hodc tir 3000 dén 3500 g/mol, hode tir 3500 dén 4000 g/mol,
hodic tir 4000 dén 5000 g/mol, hodc tir 5000 dén 6000 g/mol, hogc tir 6000 dén 7000
g/mol, hodc tir 7000 dén 8000 g/mol, hodc tir 8000 dén 9000 g/mol, hogc tir 9000 dén
10 000 g/mol, hodc tir 10 000 dén 11 000 g/mol, hodc tir 11 000 dén 12 000 g/mol,
hodc tir 12 000 dén 13 000 g/mol, hogc tir 13 000 dén 14 000 g/mol, hoge tir 14 000
dén 15 000 g/mol, hodc tir 15 000 dén 16 000 g/mol, hogc tir 16 000 dén 17 000 g/mol,
hodc tir 17 000 dén 18 000 g/mol, hogc tir 18 000 dén 19 000 g/mol, hodc tir 19 000
dén 20 000 g/mol.

Khéi lugng phan tir gam trung binh s6 cua polyete khéi tot hon 1a tir 100 dén
6000 g/mol, t5t hon nita 1a tir 200 dén 3000 g/mol va con t5t hon nita 14 tir 800 dén
2500 g/mol. Theo cac phuong an nhét dinh, khéi luong phan tir gam trung binh sb cua
polyete khéi ndm trong khoang tr 100 dén 200 g/mol, hogc tir 200 dén 500 g/mol,
hodc tir 500 dén 800 g/mol, hodc tir 800 dén 1000 g/mol, hogc tir 1000 dén 1500 g/mol,
hodc tir 1500 dén 2000 g/mol, hodc tir 2000 dén 2500 g/mol, hodc tir 2500 dén 3000
g/mol, hodc tir 3000 dén 3500 g/mol, hogc tir 3500 dén 4000 g/mol, hoge tir 4000 dén
4500 g/mol, hodc tir 4500 dén 5000 g/mol, hodc tir S000 dén 5500 g/mol, hogc tir 5500
dén 6000 g/mol.

Khéi luong phan tir gam trung binh s6 duoc dua ra theo ham lugng cua chat

gi¢i han do dai mach. No c6 thé duogc tinh toan theo phuong trinh:

M = Nimonome X MW don vi lap lai / Nehét gi6i han do dai mach™ MW chit gi6i han d6 dai mach
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Trong coéng thirc nay, Nmonome 12 sb luong phéan tr gam cua monome, Nehit gisi han
d6 dai mach 12 s6 lugng phan tir gam cla chét gi¢i han (vi du diaxit) vuot qua, MWaon vi 1ap
i 12 khéi luong phan tir gam cta don vi 18p lai, va MWené gi6i han do dai mach 12 khéi luong
phéan tr gam cua chét gi6i han (vi du diaxit) vuot qua.

Khéi lugng phan tir gam trung binh s6 ciia polyamit khdi va ciia polyete khéi
c6 thé duogc do trude khi copolyme hoa khdi bang sic ky thAm gel (gel permeation
chromatography-GPC).

C6 1oi néu, ty 1¢ khdi lugng cia polyamit khéi so vdi polyete khéi ciia copolyme
nam trong khoang tir 0,1 dén 10, tdt hon 1a tir 0,3 dén 3, con tt hon nita Ia tir 0,3 dén
0,9. Cu thé, ty 1¢ khéi lwong cua polyamit khéi so véi polyete khéi cua copolyme c6
thé nim trong khoang tir 0,1 dén 0,2, hoc tir 0,2 dén 0,3, hodc tir 0,3 dén 0,4, hogc tir
0.4 dén 0,5, hoiic tir 0,5 dén 0,6, hodc tir 0,6 dén 0,7, hogc tir 0,7 dén 0,8, hodc tir 0,8
dén 0.9, hodc tir 0,9 dén 1, hodc tir 1 dén 1,5, hodc tir 1,5 dén 2, hofc tir 2 dén 2,5,
hodic tir 2,5 dén 3, hogc tir 3 dén 3.5, hodc tir 3,5 dén 4, hodc tir 4 dén 4,5, hodc tir 4,5
dén 5. hodic tir 5 dén 5,5, hodc tir 5,5 dén 6, hodic tir 6 dén 6,5, hodc tir 6,5 dén 7, hodc
tir 7 dén 7.5, hodic tir 7,5 dén 8, hodc tir 8 dén 8,5, hodc tir 8,5 dén 9, hodc tir 9 dén 9.5,
hodc tir 9,5 dén 10.

Tbt hon néu, copolyme dugc sir dung trong sang ché c6 @6 cung tirc thoi nho
hon hoiic bing 40 Shore D, t6t hon nita 1a nhé hon hodc bang 35 Shore D. Viéc do do
cting c6 thé dugc tién hanh theo tiéu chuan ISO 868.

Copolyme dugc st dung trong sang ché c6 hé sb khuéch tan nhiét a va nhiét
do két tinh hoa Te.

Hé s6 khuéch tan nhiét c6 thé duoc do bang phuong phép ngudn mit phang
thoang qua (transient plane heat source method) theo ti€u chuin ISO 22007 — 2: 2008,
bang céch sit dung thiét bi Dia néng (Hot Disk). Nhiét do két tinh hoa c6 the dugc do
bang phép do nhiét lugng quét vi sai (Differential Scanning Calorimetry - DSC).

Viéc do bang DSC ¢6 thé dugc thuc hién véi cac thong s sau:

— can béng 0 -80°C;

— dun néng & 20°C/phut 1én dén 240°C;

— lam mat & 20°C/phiit xudng dén -80°C;
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— dun néng ¢ 20°C/phut 1én dén 240°C.

Quy trinh theo sang ché bao gdbm budc tron copolyme nhur duge mo ta trén day,
& dang néng chay, v6i chét tao khi.

Chét tao khi ¢6 thé 14 tac nhan héa hoc hodc vét Iy. T6t hon 14, chat nay 1a tac
nhén vat Iy nhu vi du, dinito hodc cacbon dioxit, hodc hydrocacbon, cloflocacbon,
hydroclocacbon, hydroflocacbon, hoac hydrocloflocacbon (bao hoa hoac khong bao
hoa). Vi dy, butan hodc pentan ¢ thé duoc st dung.

Chét tao khi ly hoc duoc tron véi copolyme & dang long hodc si€u t61 han va
tiép theo, chuyén hoa thanh pha khi & budc tao bot.

Tét hon 14, chét tao khi c¢6 mat trong hdn hgp nay véi lugng nam trong khoang
ir 0,1% dén 5%, tét hon 1a tir 0,2% dén 2%, con t6t hon nita la tir 0,2% dén 1%, tinh
theo tdng khéi lugng cua chét tao khi va copolyme chtra polyamit khéi va polyete
khéi. Pang cht y, chét tao khi c6 thé c6 mat véi lugng nam trong khoang ttr 0,1% dén
0,2%, hodc tir 0,2% dén 0,3%, hodc tir 0,3% dén 0,4%, hoac tir 0,4% dén 0,5%, hoic
tir 0,5% dén 0,6%, hodc tir 0,6% dén 0,7%, hodc tir 0,7% dén 0,8%, hodc tir 0,8% dén
0,9%, hodic tir 0,9% dén 1%, hodc tir 1% dén 1,5%, hogc tir 1,5% dén 2%, hogc tir 2%
dén 2.5%, hodc tir 2,5% dén 3%, hodc tir 3% dén 3,5%, hodc tlr 3,5% dén 4%, hodc tir
4% dén 4.5%, hodc tir 4,5% dén 5%, tinh theo tong khdi luong ctia chét tao khi va cta
copolyme chira polyamit khéi va polyete khéi.

Copolyme chira polyamit khéi va polyete khéi co thé dugc két hop véi mot vai
chat phu gia, vi du copolyme cua etylen va vinyl axetat hoac EVA (vi du, cac chat
duoc Arkema ban dudi nhan hiéu Evatane®), hodc copolyme cua etylen va cua acrylat,
hodc copolyme ctia etylen va cia alkyl (meth)acrylat, vi du cac chat dugc Arkema ban
dudi nhan hiéu Lotryl®. Céc chét phu gia nay lam cho né ¢6 thé diéu chinh do cimg
cua phén duoc tao bot, hinh thirc ctia n6 va su tién lgi ctia nd. Cac chét phu gia co thé
dugce bd sung véi ham lugng nam trong khoang tir 0 dén 50% khdi lugng, t6t hon la
tir 5% dén 30% khdi lugng, tinh theo copolyme chira polyamit khéi va polyete Kkhéi.

Quy trinh theo sang ché con bao gdbm budce cung cap khudn & nhiét do T, Theo
céc phuong 4n nhét dinh, T, ndm trong khoang tir 10 dén 100°C, tot hon 1a tir 20°C
dén 80°C. Cu thé. nhiét do T, ciia khuén c6 thé nim trong khoang tir 10 dén 20°C,
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hodc tir 20 dén 30°C, hode tir 30 dén 40°C, hodc tir 40 dén 50°C, hogc tir 50 dén 60°C,
hodc tir 60 dén 70°C, hodc tix 70 dén 80°C, hodc tir 80 dén 90°C, hoac tir 90 dén 100°C.

Khudn nay la khudén ma thich hop dé thuc hién quy trinh duc phun bang cach
str dung k¥ thuat m¢ khudn (viéc tao bot xay ra bang cach mo khuon) hodc ky thuat
“rut 167 (core-back) (vi€c tao bot xay ra bang cach it 18i bén trong khudn). N6 ¢6 thé
¢6 hinh dang ¢6 thé bat ky t6t hon 1a c6 hinh dang hdn tap. N6 ¢6 d¢ day /4. Thuat ngit
do day ctia khuon c6 nghia la do day trung binh ctia khoang khu6n khi né ¢ vi tri dong.
Do day 1a kich thude khudn ma song song v6i huéng mé khuon.

Quy trinh theo sang ché bao gdbm budc bom hdn hop gbm copolyme va chét tao
khi (va tuy y chat phu gia) vao khuén dong. Trong qua trinh bom, khudn ¢ nhiét d6
Tn.

Hon hop nay bao gdm copolyme duge bom vao khuon & nhiét do 7. Theo sang
ché, nhiét do cia hdn hop so sanh dugc voi nhiét do cla copolyme (hai nhiét d§ nay
gibng nhau). Nhiét do T, c6 thé c6 tri s6 nim trong khoang tir 170°C dén 300°C, tot
hon 1a tir 180°C dén 250°C. Theo céc phuong 4n nhat dinh, nhiét do 7, nam trong
khoang tir 170 dén 180°C, hogc tir 180 dén 190°C, hogc tir 190 dén 200°C, hogc tir
200 dén 210°C, hodc tir 210 dén 220°C, hogc tir 220 dén 230°C, hogc tir 230 dén
240°C, hodc tir 240 dén 250°C, hodc tir 250 dén 260°C, hodc tir 260 dén 270°C, hodc
tir 270 dén 280°C, hoic tir 280 dén 290°C, hogc tir 290 dén 300°C.

Quy trinh theo sang ché con bao gém budce tao bot hdn hgp nay, n6 duge tién
hanh bang cdch mé khuon. Trong qué trinh mé khudn, t6t hon 1a & khoang cach nhat
dinh (nghia 13, khudn dugc mo dén do dai nhét dinh), &p suét dugc duy tri trong khu6n
khi n6 dong giam xubng, ma né dan dén viéc tao bot ctia hdn hop.

Tét hon néu, khudn duoc mé dén do dai nam trong khoang tir 1 dén 5 mm, hoac
tir 5 dén 10 mm, hodc tir 10 dén 15 mm, hodc tir 15 dén 20 mm, hogc tir 20 dén 25
mm, hodc tir 25 dén 30 mm. Viéc m& dén do dai nim trong khoang tir 1 dén 30 mm
hodc tir 2 dén 15 mm 1a ddc biét dwoc wu tién.

Theo sang ché, thoi gian duy tri, nghia 13, thoi gian gitta thoi diém bom hon
hop (chinh x4c hon la két thuc viéc bom) vao khudén va mé khuon (chinh xéc hon la

bit diu viec mé) ndm trong khoang tir (fopr - 25%) dén (top: + 25%),
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topt dugc biéu thi theo gidy va thu dugc theo phuong trinh (I):

1 h? Tn—Tc
tope = — 50 (32E) (.

a 4 Tm—Tp
trong d6 a dugc biéu thi theo m?/s, & dugc biéu thi theo m va T, Te va T, dugc b_iéu

thi theo °C.

Theo cac phuong an nhét dinh, thoi gian duy tri nam trong khoang tr (Zopr -
25%) dén (fop: - 22%), hodic ir (fop: - 22%) dén (fopr - 20%), hodc tir (fapi - 20%) dén (fopr
- 17%), hodc it (fop - 17%) dén (fop: - 15%), hodc tir (fopr - 15%) dén (fopr - 12%), hodc
R (fopr - 12%) dén (fope - 10%), hodc tir (fopr - 10%) dén (fopr - 7%), hodc tlt (fop: - 7%)
dén (topr - 5%), hodc i (fpt - 5%) dén (fop: - 2%), hodc tlr (fopr - 2%) den (fope - 1%),
hodc i (fop: - 1%) dén fopr gidy, hodc tir fop s dén (fopr +1%), hodc tir (fopr + 1%) dén
(tops + 2%), hoc it (fopr + 2%) dén (fopr + 5%), hodc tit (fopr + 5%) dén (top: + 7%), hodc
£t (topr + 7%) dén (fopr + 10%), hodc tir (fop + 10%) dén (fop + 12%), hodc tir (fopr +
12%) dén (fopr + 15%), hodc tir (fopr + 15%) dén (tope + 17%), hodc tir (fopr + 17%) dén
(topt + 20%), hodic Y (Lopt + 20%) dén (fop: + 22%), hodic tit (fop: + 22%) dén (fopr +25%).
Thoi gian duy tri dugc dédc biét vu ti€n nam trong khoang tr (fop: - 20%) dén (fopr +
20%). Theo céc phuong an nhét dinh, thoi gian duy tri c6 thé x4p Xi Zop.

C6 loi néu, 4p suit duoc dit 1én khudn dong, trong thoi gian duy tri, vi du 1a ap
suét ndm trong khoang tir 100 dén 150 MPa, hodc tir 150 dén 200 MPa, hogc tir 200
dén 250 MPa, hodc tir 250 dén 300 MPa. Khoang dugc uu tién nam trong khoang tir
100 dén 300 MPa, hodc tir 150 dén 250 MPa.

Tbt hon néu, quy trinh theo sang ché bao gdbm budc lam ngudi khuodn, vi du ¢
moi trrong xung quanh, vi du dén nhiét do trong phong. Quy trinh c6 thé con bao gom
budc thao bot x6p ra khoi khuon, t6t hon 1a sau khi bot x6p da dwge 1am ngudi, vi du
dén nhiét do trong phong.

Tét hon néu, quy trinh theo sang ché khong bao gébm budc tao lién két ngang
va bot xép dugc tao ra khong dugc tao lién két ngang.

Bot xp dugc tao ra theo sang ché t6t hon 13 c6 mat do nho hon hodc bang 600
kg/m?3, t6t hon nita 1a nho hon hogc bang 500 kg/m®, con tot hon nira 1a nhé hon hodc
bing 400 kg/m? va ddc biét tot hon 1a nhé hon hogc bang 300 kg/m’. Vi du, mét do

15

15/24



44711

ctia bot xp c6 thé ndm trong khoang tir 50 dén 600 kg/m?, hogc tir 100 dén 400 kg/m’,
va dic biét tot hon 1a tir 150 dén 300 kg/m>.

Tét hon néu, bot xdp nay c6 do dan hdi hdi phuc, theo tiéu chuan ISO 8307, la
bang hoic 1én hon 55%.

Tt hon néu, bot xdp nay c6 mirc do bién dang du khi nén, theo tiéu chuén ISO
7214, 1a nho hon hoac bang 10%, va dic biét tt hon nita 1a nhd hon hodc bang 8%.

Tt hon néu, bot xép nay con co6 cac dac tinh my man vé d6 bén moi va do thidm
uot.

Bot Xép theo sang ché ¢c6 thé dugc st dung dé san xuét thiét bi thé thao nhu dé
giay thé thao, dé giay trugt tuyét, dé gita, dé trong, hodc cac thanh phan chtic ning
cua dé, & dang 16ng vao cac phan khac nhau cua dé (g6t hoac vom, chang han), hoic
cac thanh phan cua phan trén cia gidy ¢ dang gia cudong hodc 16ng trong chu tric cia
phéan trén cta gidy, & dang cac chi tiét bao vé.

N6 c6 thé con duoc sir dung dé san xuét bong c6 thé bom phong, ging tay thé
thao (vi du, gang tay da bong), thanh phan bong gon, vot, cac bd phan bao vé (4o
khoac, cac chi tiét bén trong mil bao hiém, vo, v.v.).

Bot xp dugc tao ra theo sang ché ¢ thé c6 do bén va dap, tinh chéng rung va
tinh chdng 6n, dugc két hop véi cac dic tinh xtc gidc thich hop lam tu li¢u san Xuat.
Do d6, n6 ¢c6 thé con dugce sir dung dé san xudt dé duong ray tau hoa, hodac mot vai chi
tiét trong cong nghiép xe may, trong cac thiét bi giao thong, dién Vé.dién tr, trong xay
dung hoac trong cong nghiép ché tao.

Déi twong bot x6p theo sang ché c6 thé dé dang dugc tai ché, vi du, bang cach
lam chay chung trong may dun duoc trang bi dau ra khr khi (tuy y sau khi chat chiing
thanh cac manh).

Vi du thwe hién sang ché

Céc vi du dudi day minh hoa sang ché ma khong giéi han pham vi cua sang

ché.

Vidul
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Bot xép duoc tao thanh tir PEBA copolyme dugc san Xuat bé’lng cach su dung
thiét bi ép phun Arburg Allrounder 270C, v6i hé théng bom chat tao khi Iy hoc loai
Trexel doi II. Cac thong s6 van hanh 1a nhu sau:

- Nhiét do vé boc: tir 50 dén 230°C (tir phéu nap dén voi phun); nhiét do cua

hén hop duoc bom c6 thé twong tu voi nhiét dd vo boc & voi phun;

- Téc @6 phun: 80 cm?;

- Thoi gian duy tri trude khi mé khuodn: 10, 20, 30, 35, 40, 45 hodc 50 giay;

- Ap suét duy tri: 150 MPa;

- Thoi gian 1am ngudi: 100 gidy;

- Nhiét do khuodn: 60°C;

- Do dai mé khudn: 12 mm;

- Téc dd mé khudn: 20 mm/s;

- bo day khuon: 3 mm.

Chét tao bot duoc st dung 1a dinito, dugc dua vao véi ty 1€ 0,6% khéi luong.

PEBA la copolyme chira PA11 khbi va PTMG khéi, véi mat do 1a 1,02 g/em’,
¢6 diém chay 1a 135°C va do cimg 12 32 Shore D. Nhiét do két tinh hoa ctia n6 12 63°C
va hé s6 ctia khuéch tan nhiét 1a 1,22x107 m*/s.

Thong b 14y tinh duoc theo cong thire (1) 1a 32 gidy.

Céc két qua duoc thé hién trén cac hinh vé tir Fig.1A dén Fig.1G.

Quan sat thdy rang khi 4p dung thoi gian duy tri 1a 10 hodc 20 gidy, s€ thu dugce
bot xdp v6i 16i rong: do do, bot x0p nay khong dat yéu cau. Khi thoi gian duy tri 1a 50
gidy, do gidn nd cua bot x6p 1a khong ddng nhat.

Trai lai, voi thoi gian duy tri 1a 35 gidy, quan sat thdy rang bot x6p thu duge c6

do6 day ddng nhat va khong c6 16 rong.

Vidu?2

Bot Xép duoc tao thanh tir PEBA copolyme duoc chi dinh la A hoac tr PEBA
copolyme dugc chi dinh 1a B dugc san xuét bang cach str dung thiét bi ép phun Arburg
Allrounder 270C, v6i hé théng bom chét tao khi 1y hoc loai Trexel doi II. Cac thong

sO van hanh 1a nhu sau:
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~ phiét do v6 boc (ma c6 thé gibng v6i nhiét do cla duge bom hon hop):

thong so cai bien duoc;

- Tbc dd phun: 112 cm?;

~ Thoi gian duy tri truée khi mo khuén: thong so cai bién dugc;

- Thoi gian lam ngudi: 120 dén 180 gidy;

- Nhiét do khuon: thong sb cai bién duoc;

- Do dai mo khuon: 1én dén 12 mm;

- Tbc do mo khudn: 50 mm/s;

- Téng thoi gian chu ky: 145 dén 220 gidy.

Chét tao bot duoc sir dung 1a dinito, duge dua vao véi ty 1¢ 0,6% khoi luong.
PEBA A la copolyme chira PA11 khéi va PTMG khéi, v6i mat d6 1a 1,02 g/em?,
c6 didm chay 1a 135°C va dé ctmg la 32 Shore D. Nhiét do két tinh hoa ctiand 1a 63°C

va hé s6 cua khuéch tan nhiét 1a 1,23x1077 m?/s.

PEBA B la copolyme chira PA11 khéi va PTMG khdi, v6i mat d6 1a 1,03 g/en’,
c6 diém chay 1a 148°C va d¢ ctirg 1a 39 Shore D. Nhiét do két tinh hoa ctia né 1a 90°C

va hé s ctia khuéch tan nhiét 1a 1,22x10°7 m?/s.

sau:

Céc thong sd clia quy trinh san xuét duoc st dung duoc tdng két trong bang

Quy | PEBA | Nhiétdo khuon | Nhiét do PEBA | D¢ day khudn
trinh s6 (°C) (°C) (mm)

1 A 35 210 3

2 A 60 210 3

3 A 50 210 5

4 B 60 240 3

Céac két qua duge tom tat trong bang dudi day:
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Bot x6p | Quy trinh | 7oy (s) thu | Thoi gian MO ta bot x6p
5O dugce sur dugce theo | duy tri ap
dung cong thtc (I) dung
1A 1 15 17; 18 Phan ddng nhat véi mat do 1a
0,2 g/cm®
1B 1 15 10 Phan rong
1C 1 15 30 Phén khong giin né di, nghia
13, v6i mat do 12 0,7 g/em?
2A 2 31 24:25; | Phan dong nhét v6i mat do 1a
26;27;28 0,2 g/cm?
2B 2 31 10 Phan rong
2C 2 31 40 Phan khong giin né dd, nghia
13, v6i mat do 12 0,8 g/cm’
3A 3 57 55 Phan ddng nhat ctia mat do =
0,2 g/cm®
3B 3 57 25 Phan rong
3C 3 57 90 Phan khéng gin n& du, nghia
1a, v6i mat do 12 0,8 g/cm’
4A 4 15 16;17; 18 | Phan dong nhat ciia mét do =
0,2 g/cm’
4B 4 15 10 Phan rong
4C 4 15 30 Phan khong gidn nd du, nghia
1a, v6i mat do 1a 0,85 g/cm’

Bot Xép 1A, 2A, 3A va 4A dugc tao ra béng quy trinh theo sang ché. Bot xép

1B, 1C, 2B, 2C, 3B, 3C, 4B va 4C la cac vi du d6i ching.
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YEU CAU BAO HQ

Quy trinh san xuét bot x6p copolyme chira polyamit khéi va polyete

khdi, bao g@)m cac budc sau:

—  trdn copolyme néng chay voi chét tao khi, copolyme nay c6 hé s6
khuéch tan nhiét ¢ va nhiét do két tinh hoa T;

— cung cip khuon c6 do day 4 & nhiét d6 Tn;

—  bom hdn hop gdm copolyme va chét tao khi & nhiét do 7, vao khudn
dong;

—  tao bot hdn hop béng cach mo khuon;

trong do6 thoi gian duy tri gitra thoi diém bom hdn hop gdm copolyme

va chét tao khi vao khuon dong dén lic m& khudn nam trong khoang tir

(topt - 25%) dén (top: + 25%),

topr dugc biéu thi theo gidy va thu dugc theo phuong trinh (I):

topt = —-E-Eln (ET_m__E) )

n2 a 4 Tyn—Tp
trong d6 a dugc biéu thi theo m%/s, h dugc biéu thi theo m va T, Tc va
T, dugc biéu thi theo °C.
Quy trinh theo diém 1, trong d6 thoi gian duy tri nam trong khoang tur
(fopt - 20%) dén (topr + 20%).
Quy trinh theo diém 2, trong d6 thoi gian duy tri nam trong khoang tur
(topt - 15%) dén (topr + 15%).
Quy trinh theo diém 3, trong d6 thoi gian duy tri nam trong khoang tur
(fopt - 10%) dén (top: + 10%).
Quy trinh theo diém bat ky trong sé cac diém tir 1 dén 4, trong do chat
tao khi 1a chét tao khi 1y hoc.
Quy trinh theo diém 5, trong do chét tao khi duoc chon tir dinito, cacbon
dioxit, hydrocacbon, cloflocacbon, hydroclocacbon, hydroflocacbon va
hydrocloflocacbon.
Quy trinh theo diém bat ky trong sé cac diém tir 1 dén 4, trong do chat
tao khi c6 mit trong hdn hop nay voi luong nam trong khoéang tir 0,1%
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dén 5%, tinh theo tong khi luong cta chét tao khi va ctia copolyme chura
polyamit khéi va polyete khoi.

Quy trinh theo diém 7, trong d6 chét tao khi c6 mat trong hdn hop nay
v6i lugng nam trong khoéng tir 0,2% dén 2%, tinh theo tong khdi luong
ctia chét tao khi va ctia copolyme chtra polyamit khéi va polyete khéi.
Quy trinh theo diém 8, trong do chét tao khi c6 mat trong hdn hop nay
voi lugng nam trong khoang tir 0,2% dén 1%, tinh theo téng khéi luong
ctia chit tao khi va ctia copolyme chita polyamit khéi va polyete khéi.
Quy trinh theo diém bét ky trong sd céac diém tr 1 dén 4, trong do6
polyamit khéi 1a khéi polyamit 6, polyamit 11, polyamit 12, polyamit
5.4, polyamit 5.9, polyamit 5.10, polyamit 5.12, polyamit 5.13, polyamit
5.14, polyamit 5.16, polyamit 5.18, polyamit 5.36, polyamit 6.4,
polyamit 6.9, polyamit 6.10, polyamit 6.12, polyamit 6.13, polyamit
6.14, polyamit 6.16, polyamit 6.18, polyamit 6.36, polyamit 10.4,
polyamit 10.9, polyamit 10.10, polyamit 10.12, polyamit 10.13,
polyamit 10.14, polyamit 10.16, polyamit 10.18, polyamit 10.36,
polyamit 10.T, polyamit 12.4, polyamit 12.9, polyamit 12.10, polyamit
12.12, polyamit 12.13, polyamit 12.14, polyamit 12.16, polyamit 12.18,
polyamit 12.36, polyamit 12.T hoac hdn hop cua chung, hodc copolyme
cua chung.

Quy trinh theo diém 10, trong d6 polyamit khéi 1a khéi polyamit 11,
polyamit 12, polyamit 6 hodc polyamit 6.10.

Quy trinh theo didm bt ky trong s6 cac diém tir 1 dén 4, trong d6 polyete
khéi 1a khéi polyetylen glycol, propylen glycol, polytrimetylen glycol,
polytetrahydrofuran, hoac hdn hop cua chung, hodc copolyme cua
chung.

Quy trinh theo diém 12, trong d6 polyete khéi 1a khéi polyetylen glycol
hodc polytetrahydrofuran.

Quy trinh theo diém bat ky trong s6 cac diém tir 1 dén 4, trong do:
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—  polyamit khéi ctia copolyme c6 khéi lugng phan ti gam trung binh
s& nim trong khoang tir 100 dén 20 000 g/mol; va/hodc

—  polyete khdi ciia copolyme c6 khéi luong phén tir gam trung binh s6
nim trong khoang tir 100 dén 6000 g/mol.

Quy trinh theo diém 14, trong d6: polyamit khéi ctia copolyme c¢6 khéi

luong phéan tir gam trung binh s6 nam trong khoang tr 200 dén 10 000

g/mol.

Quy trinh theo diém 15, trong d6: polyamit khdi ctia copolyme c6 khbi

lugng phan tor gam trung binh s6 nim trong khoang tr 200 dén 1500

g/mol.

Quy trinh theo diém 14, trong d6 polyete khdi cua copolyme c6 khdi

lugng phan tr gam trung binh s6 nam trong khoang tir 200 dén 3000

g/mol.

Quy trinh theo diém 17, trong d6 polyete khéi ctia copolyme c6 khéi

lwrong phan tr gam trung binh s6 nam trong khoé’mg tir 800 dén 2500

g/mol.

Quy trinh theo diém bét ky trong s cac diém tir 1 dén 4, trong do6 ty 1¢

khéi lwong cia polyamit khéi tinh theo polyete khéi cia copolyme nim

trong khoang tu 0,1 dén 10.

Quy trinh theo diém 19, trong d6 ty 1¢ khéi lugng ciia polyamit khdi tinh

theo polyete khéi ctia copolyme nam trong khoang tir 0,3 dén 3.

Quy trinh theo diém 20, trong d6 ty 1é khdi lvgng ctia polyamit khéi tinh

theo polyete khéi ctia copolyme nam trong khoang tir 0,3 dén 0.9.

Quy trinh theo diém bét ky trong sb cac diém tr 1 dén 4, bao gdm bude

tron copolyme nong chay véi chit tao khi va véi mot hodc nhiéu cht

phu gia.

Quy trinh theo diém 22, trong d6 mot hodc nhiéu chat phu gia dwgc chon

tir copolyme clia etylen va vinyl axetat, copolyme cua etylen va acrylat,

va copolyme cua etylen va alkyl (meth)acrylat.
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Quy trinh theo diém bat ky trong s cac diém tir 1 dén 4, trong d6 nhiét
do T, nam trong khoang tir 170°C dén 300°C.

Quy trinh theo diém 24, trong d6 nhiét do 7}, nam trong khoang tir 180°C
dén 250°C.

Quy trinh theo diém bAt ky trong sb cac diém tir 1 dén 4, trong d6 nhiét
d6 T,, ndm trong khoang tir 10°C dén 100°C.

Quy trinh theo diém 26, trong d6 nhiét dd T nam trong khoang ttr 20°C
dén 80°C.

Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 khuon
duoc md dén do dai nam trong khoang tir 1 dén 30 mm.

Quy trinh theo diém 28, trong d6 khudn duge md dén d6 dai nam trong
khoang tir 2 dén 15 mm.

Quy trinh theo diém bat ky trong s cic diém tr 1 dén 4, trong do ap suat
duoc dit 1én khudn trong thoi gian duy tri nam trong khoang tir 100 dén
300 MPa.

Quy trinh theo diém 30, trong do ap suét duogc dit 1én khuon trong thoi
gian duy tri nam trong khoang tir 150 dén 250 MPa.

Quy trinh theo diém bét ky trong s cac diém tir 1 dén 4, trong d6 bot
x&p c6 mat do nhé hon hogc bang 600 kg/m®.

Quy trinh theo diém 32, trong do6 bot xép cO mat d6 nho hon hodc béng
400 kg/m?.

Quy trinh theo diém 33, trong do6 bot x6p ¢6 mat do nhé hon hodc bang
300 kg/m>.
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