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Linh vue ky thuét dwoc dé cap

Sang ché dé cap dén phwong phéap diic phun ap luc thip polyamit v6 dinh hinh
hoic vi tinh thé, trong d6 khéi néng chay polyamit vd dinh hinh hodc vi tinh thé dugc
gia cong va duc phun trong cic didu kién cu thé. Do d6, san phim duc 4p luc thip
duoc 1am bing polyamit vo dinh hinh hodc vi tinh thé ¢ thé duge tao ra bing cach dic

phun. Ngoai ra, sang ché con dé cap dén san phim duc thu dugc tuong tng.

Tinh trang ky thuit ciia sing ché

Céc phuong phap dé duc phun hop chit dtic polyamit vd dinh hinh hogc vi tinh
thé 1a da biét trong linh vuc nay. Vi du, EP 1369447 A1 mo ta phuong phép gia cong
polyamit v6 dinh hinh hoic vi tinh thé, vi du nhu PA MACMI2 hoic PA
MACMI12/PACMI2, véi céc ty 16 MACM/PACM khéac nhau bing phuong phép dtic
phun.

Ciing nhu vay, EP 1397414 A1, EP 1979396 Al va EP 2055743 Al cling md ta
phuong phép tuong tmg dé gia cong polyamit vo dinh hinh.

Noi chung, trong phuong phap duc phun, nhiét do ctia hop chit duc dé phun va
nhiét do khuon dac duge quy dinh. Ngoai ra, cac théng sd, vi du nhu 4ap luc phun, tbe
d6 phun, déi 4p hoic ap luc gitt ¢6 thé dugc thay dbi. Tuy nhién, cho téi nay, van chua
nhan thdy 1a sy phbi hop cia cac théng sb6 ndy véi mdi théng s khac co thé c6 tac
dong 1én cac dac tinh cua san phim duc phun. Cu thé, vin khé hidu & chd trong
truong hop san pham duc thu dugce tir hop chét dic vo dinh hinh hoc vi tinh thé bang

cach duc phun, c¢6 thé quan sat duoc tinh dn dinh chdng ran nirt & 4p luc thap.

Ban chit ky thuit ciia sang ché

Do d6, d6i tuong cta sang ché 1a phuong phap dac phun polyamit vo dinh hinh
hodc vi tinh thé, trong d6 do 6n dinh chdng ran nirt dudi tac dung cuia 4p luc trong sin
phém duc thu duge c6 thé duoc cai thién mot cach dang ké.

Muc dich nay c6 thé dat duoc bing phuong phap dic phun polyamit vd dinh
hinh hoic vi tinh thé theo diém 1 yéu ciu bao ho. Phuong phap nay dic trung & chd
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khdi néng chay polyamit, bao gdm polyamit v dinh hinh hogc vi tinh thé hozc hdn
hop ctia it nhat hai polyamit vo dinh hinh hodc vi tinh thé, dugc duc phun nhd khuon
dtc phun, va trong qué trinh dic phun: khéi néng chay polyamit duoc diéu chinh dén
nhiét 46 nim trong khoang tir 255 dén 310°C, nhiét d6 cia khudn dic phun dugc diéu
chinh dén nhiét d6 nim trong khoang tir 50 dén 120°C va tbc d6 phun khéi néng chay
polyamit dugc diéu chinh dén gia tri ndm trong khoang tir 10 dén 50mm/gidy.

Theo do, yéu cau bao hd ddc 1ap nay the hién céc cai tién co loi.

MO té chi tiét sang ché

Do d6, sang ché dé cap dén phwong phap dtic phun ap luc thip polyamit vo dinh
hinh hodc vi tinh thé, trong d6 khéi nong chay polyamit, chira polyamit v6 dinh hinh
hodc vi tinh thé hodc hdn hop cta it nhit hai polyamit vé dinh hinh hogc vi tinh thé,
duoc dic phun bing khudn dtc phun, khdi néng chay polyamit duoc diéu chinh, trong
qué trinh dac phun, dén nhiét d6 nim trong khoang tir 255 dén 310°C, nhiét do cua
khuén diac phun dwoc didu chinh dén gi tri nam trong khoang tir 50 dén 120°C va tbc
d6 phun khéi néng chay polyamit dugc diéu chinh dén gia tri ndm trong khoang tir 10
dén 50mm/gidy.

Ngac nhién 13, da ching minh dugc ring su phdi hop cua ba thong sb didc biét
ctia phuong phéap duc phun, d6 1a diéu chinh khéi nong chay polyamit va diéu chinh
khuon duc phun dén nhiét do cu thé, phdi hop véi tbc do phun khdi néng chay
polyamit, ddn dén cai thién dang ké gia tri d6 6n dinh chng ran nit dudi tic dung ctia
ap luc ctia san pham ddc thu duge. Do d6, thuc chét 13 can phéi hop ba thong s6 nay &
cac khoang gi6i han duoc chi ra trong yéu ciu bao hd 1. Chi bing cach nay méi thu
duoc cac loi ich theo sang ché.

Polyamit v6 dinh hinh hodc vi tinh thé c6 nhiét néng chay t6i da bang 30J/g, tbt
hon 12 t6i da bing 25J/g, dugc wu tién dic biét 12 nim trong khoang tir 0 dén 221/g,
nhu duge do bing phuong phap do nhiét lwgng bing phwong phap quét vi sai dong
(DSC: differential scanning calorimetry) theo tiéu chudn ISO 11357, & téc do gia nhiét
bang 20K/pht.

Polyamit vi tinh thé 13 polyamit két tinh moét phan va do d6 c6 diém nong chay.

So v6i polyamit vi tinh thé, polyamit vo dinh hinh c6 nhiét néng chay con thip
hon. Polyamit v6 dinh hinh c6 nhiét néng chay t6i da bang 5J/g, tot hon 13 tdi da bing
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3J/g, dic biét dugc wu tién 1a nim trong khoang tir 0 dén 1J/g nhu dugc do bing
phuong phap do nhiét lugng bang phuong phap quét vi sai dong (DSC: differential
scanning calorimetry) theo tiéu chudn ISO 11357, & tbc d6 gia nhiét bang 20K /phut.

Theo phuong an dugc wu tién, téc do phun khéi néng chay polyamit trong qua
trinh dtc phun duge didu chinh dén gia tri nim trong khoang tir 15 dén 35mm/gidy, t6t
hon 1 tir 18 dén 30mm/gidy.

Do do, nhiét dd duge wu tién cta khdi nong chay polyamit trong qua trinh dic
phun nim trong khoang tir 260 dén 295°C, t6t hon 14 tir 270 dén 290°C.

C6 loi néu, nhiét do cua khudn dic phun trong qué trinh dic phun nim trong
khoang tir 60 dén 100°C, tét hon 1a tir 70 dén 90°C.

Ngoai ba thong sd co ban néu trén, cic gia tri sau ciing c6 thé duoc diéu chinh
d6i vai cac théng sb con lai trong qua trinh dac phun.

Cu thé, 4p luc phun trong qua trinh dic phun dugc didu chinh dén gi4 tri ndm
trong khoang tir 800bar (8.10%kPa) dén 1500bar (15.10%kPa), t6t hon 1a tir 900bar
(9.10*kPa) dén 1400bar (14.10°kPa), dic biét dugc wu tién 1a tir 1000bar (10.10*kPa)
dén 1300bar (13.10"kPa).

Ciing nhu vy, trong qué trinh dic phun, dugc uu tién la didu chinh ap luc
dong dén gia tri nam trong khoang tir 50bar (5.10°kPa) dén 200bar (20.10°kPa), tt
hon 14 tir 70bar (7.10°kPa) dén 150bar (15.10°kPa), dic biét dugc wu tién 13 tir 100bar
(10.10°kPa) dén 130bar (13.10°kPa).

Ngoai ra hodc theo cach khéc, ap luc giit c6 thé dugc diéu chinh dén gid tri nim
trong khoang tir 400bar (4.10%°kPa) dén 800bar (8.10'kPa), t&t hon 1a tir 500bar
(5.10%*kPa) dén 700bar (7.10*kPa), dic biét duoc wu tién 14 tir 550bar (5,5.10°kPa) dén
650bar (6,5.10'kPa), trong qua trinh duic phun.

Béng cach do, qua trinh dac phun dugc thuc hién cu thé trén thiét bi dbc phun
thong thudong. Thiét bi ndy c6 vit tai d van chuyén khdi néng chay polyamit. Do do,
t5t hon néu thiét bi ndy c6 vit tai chudn 3 ving (3-zone) c6 dudng kinh nim trong
khoang tir 20 dén 40mm. Cu thé, van tdc vong clia vit tai chuyén chd duge diéu chinh
dén gia tri ndm trong khoang tir 0,20 dén 0,50m/gidy, t6t hon 1a tir 0,25 dén
0,42m/gidy, dac biét dugce vu tién la tir 0,28 dén 0,35m/ giay.

Tét hon 14, thoi gian Iuu cta khdi néng chay polyamit trong xy lanh cua thiét bi

dtic phun nim trong khoang tir 0,5 dén 6 phut, tbt hon 1a tir 0,75 dén 5 phut, ddc biét
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duogc vu tién 1a tir 1 dén 3 phit.

Vé polyamit v6 dinh hinh hodc vi tinh thé, séng ché khong bi han ché theo bét
ky cach nao. Do do, t5t hon néu polyamit v dinh hinh hodc vi tinh thé dugc chon tir
nhém bao gdm polyamit vo dinh hinh hozc vi tinh thé ¢6 nhiét do chuyén héa thiy tinh
(do theo tiéu chudn ISO 11357) nim trong khoang tir 125 dén 210°C, t&t hon 1a tir 145
dén 200°C, dic biét duge wu tién 14 tir 150 dén 190°C.

Cu thé, polyamit vd dinh hinh hodc vi tinh thé duoc tao ra tir it nhit mot hop
chét diamin, duoc chon tir nhém bao gdm etylendiamin, butandiamin, pentandiamin,
metylpentandiamin, hexametylendiamin, octandiamin, metyloctandiamin,
nonandiamin, decandiamin, undecandiamin, dodecandiamin,
trimetylhexametylendiamin, bis(aminoxyclohexyl)metan va dan xuét alkyl cta no,
bis(aminoxyclohexyl)propan va din xudt alkyl cBa nd, isophorondiamin,
norbornandiamin, bis(aminometyl)norbornan, xylylendiamin, xyclohexandiamin,
bis(aminometyl)xyclohexan va din xudt alkyl ctia n6, va it nhat mot axit dicarboxylic
duoc chon tir nhém bao gém axit sucxinic, axit glutaric, axit adipic, axit pimelic, axit
suberic, axit azeleic, axit sebasic, axit undecandioic, axit dodecandioic, axit brassylic,
axit tetradecandioic, axit pentadecandioic, axit hexadecandioic, axit heptadecandioic,
axit octadecandioic, axit nonadecandioic, axit eicosandioic, axit japanic, axit
xyclohexan dicarboxylic, axit phenylindan dicarboxylic, axit phenylendioxydiaxetic,
axit dime béo ¢6 36 hoic 44 nguyén tr cacbon, axit isophtalic, axit terephtalic, axit
naphtalen dicarboxylic, va c¢6 thé ¢ it nhat mot lactam c6 tir 4 dén 15 nguyén tir
cacbon va/hoidc axit a,w-amino c6 tir 4 &én 15 nguyén tir cacbon.

Diamin duoc uu tién dac biét la hexametylendiamin,
trimetylhexametylendiamin, 2-metyl-1,5-pentandiamin, bis(4-amino-3-
metylxyclohexyl)metan (goi tit 1a MACM), bis(4-aminoxyclohexyl)metan (goi tat 1a
PACM), bis(4-amino-3-etylxyclohexyl)metan, bis(4-amino-3,5-
dimetylxyclohexyl)metan (goi tit a4 TMDC), 2,2-(4,4'- diaminodixyclohexyl)propan,
isophorondiamin, norbornandiamin, m- xylylendiamin (goi tit 1a MXD) va 1,3-
bis(aminometyl)xyclohexan (goi tit 1a 1,3-BAC).

Axit dicarboxylic dugc uu tién dic biét 1a axit adipic, axit azeleic, axit sebasic,
axit 1,12-dodecandioic, axit brassylic, axit 1,14-tetradecandioic, axit 1,15-

pentadecandioic, axit 1,16-hexadecandioic, axit 1,18-octadecandioic, axit 1,3-
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xyclohexan dicarboxylic, axit 1,4-xyclohexan dicarboxylic, axit phenylindan
dicarboxylic, axit 1,4-phenylendioxydiaxetic, axit 1,3-phenylendioxydiaxetic, axit
dime béo ¢6 36 hoic 44 nguyén tir cacbon, axit isophtalic (goi tit 14 I), axit terephtalic
(goi tit 1a T) va axit 2,6-naphtalen dicarboxylic (goi tat 1a N).

Lactam duoc wu tién dic biét 1a lactam hodc axit a,w-amino c6 4, 6, 7, 8, 11
hodc 12 nguyén tr cacbon. P9 1a cac lactam pyrolidin-2-on (4 nguyén tr cacbon), &-
caprolactam (6 nguyén tir cacbon), oenanthlactam (7 nguyén tir cacbon), capryllactam
(8 nguyén tir cacbon), laurinlactam (12 nguyén t&r cacbon) hodc axit a,w-amino 1,4-
aminobutanoic, axit 1,6-aminohexanoic, axit 1,7- aminoheptanoic, axit 1,8-
aminooctanoic, axit 1,11-aminoundecanoic va axit 1,12-aminododecanoic.

Cu thé, duoc uu tién néu polyamit v6 dinh hinh hodc vi tinh thé duoc chon tir
nhém bao gdm PA 61, PA 61/6T, PA6I/6T/6N, PA MXDI/61, PA MXDI/MXDT/61/6T,
PA MXDI/121, PA MXDI, PA, MXDI/MXD6, PA MACM10, PA MACM12, PA
MACM14, PA MACMI18, PA NDT/INDT, PA TMDC10, PA TMDCI2, PA
TMDC14, PA TMDCI18, PA PACMI2, PA PACMI10/11, PA PACMI10/12, PA
MACMI/12, PA MACMT/12, PA MACMI/MACM12, PA MACMI/MACMN, PA
MACMT/MACMI12, PA MACMT/MACMN, PA MACM36, PA TMDC36, PA
MACMI/MACM36, PA 6I/MACMI/12, PA MACMT/MACM36, PA
MACMI/MACMT/12, PA 6I/6 T/MACMI/MACMT, PA
6I/6T/MACMI/MACMT/12, PA MACM6/11, PA MACM6/12, PA MACM10/11, PA
MACM10/12, PA MACM10/1010, PA MACM12/1012, PA MACM14/1014, PA
MACM18/1018, PA MACM12/1212, PA 61/6T MACMI/MACMT/MACM12/612,
PA 6I/6T/MACMI/MACMT/MACM12, PA MACMI/MACMT/MACM12/12, PA
MACMI/MACMT/MACM12, PA 61/6T/MACMI/MACMT/12, PA
61/6T/6N/MACMI/MACMT/MACMN va hon hop ho#c copolyme ctia chung, MACM
¢6 thé dugc thay thé véi lugng dén tdi da 25% mol, tuong db6i vé6i tong ty 18 mol cta
tAt ca cac monome bing 100% mol, bang PACM va/hoic thay thé toan bd hodc mot
phén laurinlactam bang caprolactam.

V& lugng axit naphtalen dicarboxylic, mét lugng tdi da 10% mol, so véi tong ty
16 mol ctia tit ca cdc monome béng 100% mol, 1a dugc uu tién.

Ham lugng cua lactam va/hodc axit a,m-amino cia polyamit vo dinh hinh hodc

vi tinh thé ndm trong khoang tir 0 dén 40% mol, t6t hon 1a tir 0 dén 30% mol, so véi
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tbng ty 16 mol clia tit ca cic monome bang 100% mol.

Polyamit v6 dinh hinh dic biét duoc uu tién la:

PA MXDI/61, PA MXDI/MXD6, PA MACM10, PA MACM12, PA
MACMI12/PACM12, PA MACM14, PA MACM14/PACM14, PA MACM18, PA
TMDC12, PA TMDC14, PA TMDCI18, PA MACMI/12, PA MACMI/MACM12, PA
MACMI/MACMT/12, PA 6I/6T/MACMI/MACMT, PA MACM10/1010, PA
MACM14/1014, PA 61/6T/MACMI/MACMT/MACM12, PA
MACMI/MACMT/MACM12/12, PA MACMI/MACMT/ MACM12, PA
6I/6T/MACMI/MACMT/PACMI/PACMT/12, PA 61/6T/
MACMI/MACMT/MACM12/PACMI/PACMT/PACMI2 va hdn hop hodc copolyme
cta ching, ham luong ctia PACM t6i da bang 25% mol, so véi tong ty 1é mol clia tAt
¢4 cac monome biang 100% mol.

Tét hon, néu ty 1& cia PACM trong PA MACM12/PACM12 nim trong khoang
tir 1 dén 25% mol, trong d6 tdng ty 1& mol clia tAt ca cac monome bang 100% mol. PA
MACM12/PACMI2 ¢6 tdi da 25% mol PACM 14 v6 dinh hinh.

Tét hon, néu ty 1é cia PACM trong PA MACM14/PACM14 nim trong khoang
tr 1 dén 25% mol, tdng ty 16 mol cta tit ca cic monome la 100% mol. PA
MACM14/PACM14 c6 t6i da 25% mol PACM 1a vb dinh hinh.

Trong s6 cac PA MACMI/12, PA MACMI/12 nao c6 ty 1¢ laurinlactam nam
trong khoang tir 15 dén 50% mol 1a dugc wu tién, trong d6 tdng ty 16 mol ctia tat ca cac
monome bing 100% mol. Pic biét duoc wu tién 18 PA MACMI/12 ¢6 ty 1€
laurinlactam nim trong khoang tir 20 dén 40% mol. Pugc uwu tién dic biét 1a PA
MACMLI/12 ¢6 ty 18 laurinlactam bang 19% mol hoic 35% mol.

Trong sb cac PA MACMI/MACMT/12, PA MACMI/MACMT/12 nao c6 ty 1¢
duong lugng mol cua axit isophtalic va axit terephtalic va ty 1€ cta laurinlactam nim
trong khoang tir 15 dén 40% mol 1a dugc wu tién, trong d6 tdng ty 16 mol clia tit ca cac
monome bing 100% mol. Pugc wu tién dic biét 1a PA MACMI/MACMT/12 ¢6 ty 1&
duong lugng mol cia axit isophtalic va axit terephtalic va ty 1¢ cua laurinlactam nim
trong khoang tir 20 dén 30% mol. Pugc wu tién dic biét 1a PA MACMI/MACMT/12
cé ty 1€ mol 38/38/24.

Trong sb cac PA 61/6T/MACMI/MACMT/12, PA 61/6T/MACMI/ MACMT/12

nao co ty 1& duong luong mol cua axit isophtalic va axit terephtalic va ty 1€ cua
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laurinlactam ndm trong khoang tir 1 dén 25% mol 1a dugc wu tién, trong d6 tong ty 16
mol cia tit cd cidc monome béng 100% mol. Pugc uu tién dac biét 1la PA
6I/6T/MACMI/MACMT/12 ¢6 ty 1€ duong lugng mol cia axit isophtalic va axit
terephtalic va ty 1¢ cua laurinlactam nim trong khoang tir 2 dén 15% mol. Pugc uu
tién dic biét 1a PA 61/6 T/MACMI/MACMT/12 c6 ty 1¢ mol 34/34/14/14/4.

Trong sb cic PA  6I/6T/MACMI/MACMT/PACMI/PACMT/12, PA
6I/6T/MACMI/MACMT/PACMI/PACMT/12 nao cé ty 1€ duong lugng mol cla axit
isophtalic va axit terephtalic va ty 1€ cua laurinlactam nam trong khoang tir 1 d&n 25%
mol 13 duge wu tién, trong d6 tdng ty 16 mol cia tit ca cdc monome biang 100% mol.
Dugc uvu tién dic biét 1a PA 6I/6T/MACMI/MACMT/PACMI/ PACMT/12 c6 ty 1€
duong lugng mol cua axit isophtalic va axit terephtalic va ty 1€ cta laurinlactam nim
trong khoang tr 2 dén 15% mol. Pugc uu tién dic biét 1a PA
6I/6T/MACMI/MACMT/PACMI/PACMT/12 ¢6 ty 1€ duong luong mol cia axit
isophtalic va axit terephtalic, ty 1& cia PACM nim trong khoang tir 2 dén 7% mol va ty
16 cua laurinlactam ndm trong khoang tir 2 dén 7% mol.

Trong sb cac PA MACMI/MACMT/MACM/12, PA MACMI/MACMT/
MACM/12 nao ¢6 ty 1€ duong lugng mol cta axit isophtalic va axit terephtalic va ty 1€
cta axit dodecandioic nim trong khoang tir 30 dén 60% mol 1a dugc uu tién, trong d6
téng ty 16 mol cua tit ca cic monome bang 100% mol. Puge wu tién dic biét 1a PA
MACMI/MACMT/MACM/12 c¢6 ty 1§ duong lugng mol cua axit isophtalic va axit
terephtalic va ty 1€ cia axit dodecandioic nim trong khoang tir 40 dén 50% mol. Pugc
uu tién dic biét a PA MACMI/MACMT/MACM/12 cé ty 1¢ mol 27/27/46.

Néu cac polyamit chi chira diaxit va diamin, thi ty 1é mol ctia ching thém vao
dén 50% mol ddi véi tdng cua toan bd diamin va 50% mol dbi véi tong cta toan bd
diaxit va tdng cua ty 1& diamin va diaxit bang 100% mol d6i v6i polyamit.

Néu polyamit, ngoai diaxit va diamin, con chira lactam hodc axit o,0- amino &
mirc x% mol, thi téng cua toan bd diamin chi bing (50 — 0,5 x)% mol va tdng cta toan
b diaxit (50 — 0,5 x)% mol, so véi 100% mol polyamit.

Trong trudng hop sé luong lién quan dén diaxit va diamin cia polyamit, ludn
lubn 4p dung 12 tdng ty 1é mol ciia toan b diamin bang véi téng ty 1& mol clia toan bd
diaxit.

Do d6, s6 lugng monome nén dugc hi€u 1a so lugng sao cho ngoai ty 1¢ mol

-8



30402

twong Ung cua cac monome nay dugc st dung trong qua trinh da ngung tu duoc gip
14n nita trong polyamit dugc tao ra theo cach nay bing cach da ngung tu.

Polyamit v6 dinh hinh hodc vi tinh thé hodc hdn hgp cia polyamit béo v6 dinh
hinh hodc vi tinh thé va két tinh mét phén co do truyén anh sang, do dugc theo ti€u
chuidn ASTM D 1003 trén tim ¢6 d6 day 2mm (duoc tao ra trong khudn dic c6 do
bong cao trong luc duy tri duge cac thong sb dic phun néu trong don), it nhit bing
80%, t6t hon 1a it nhit bing 85%, dic biét dugc wu tién 14 it nhit bing 88% va con dic
biét dugc wu tién hon nita 13 it nhét bing 90%, va do d6 do truyén qua cao. Polyamit
két tinh mot phan c6 thé dugc st dung dudi dang hdn hop thanh phan ddi véi polyamit
vd dinh hinh hogc vi tinh thé.

Trong hén hop bao gdm polyamit béo v6 dinh hinh hoic vi tinh thé va két tinh
mot phén, tir 2 dén 28% trong luong, tdt hon 1a tir 3 dén 25% trong luong, dic biét
duoc wu tién 1a tir 10 dén 20% trong luong, polyamit vo dinh hinh hodc vi tinh thé
duoc thay thé bing it nhit mot polyamit két tinh mot phan.

Tét hon, néu polyamit béo két tinh mét phan dugc chon tir nhém PA 6, PA 46,
PA 49, PA 410, PA 411, PA 412, PA 413, PA 414, PA 415, PA 416, PA 418, PA
436, PA 66, PA 69, PA 610, PA 611, PA 612, PA 613, PA 614, PA 615, PA 616,
PA 617, PA 618, PA 1010, PA 66/6, PA 6/66/12, PA 6/12, PA 11, PA 12, PA 912, PA
1212, PA MXD6, PA MXD9, PA MXD10, PA MXDI11, PA MXD12, PA MXD13, PA
MXD14, PA MXDI15, PA MXD16, PA MXD17, PA MXD18, PA MXD36, PA
PACM9, PA PACMI10, PA PACMI11, PA PACM12, PA PACMI13, PA PACMI14,
PA PACMI15, PA PACMI16, PA PACMI17, PA PACMI18, PA PACM36, polyete
amit, polyete este amit, polyeste amit va hdn hop hodc copolyme cta ching.

Pugc uu tién dic biét 1a polyamit béo két tinh mot phan duge chon tir nhém PA
6, PA 69, PA 610, PA 612, PA 614, PA 1010, PA 1212, PA 6/66/12, PA 6/66, PA
6/12, PA 11, PA/12, polyete amit va polyete este amit.

Tuy nhién, cling nhu vdy déc biét dugce uu tién 1a néu khéi néng chay duge xir
ly theo phwong phap diic phun chi chira riéng polyamit vé dinh hinh hozc hén hop cla
nhiéu polyamit v6 dinh hinh.

Viée goi tén va viét tit ddi véi polyamit va cdc monome ciia né dugc ghi 18
trong tiéu chuin ISO 1874-1:1992(E).

Tét hon, néu d6 nhét twong dbi (RV: Relative Viscosity) ctia polyamit vo dinh
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hinh ndm trong khoang tir 1,35 dén 2,15, t&t hon 1a tir 1,40 dén 1,85, dic biét dugc
vu tién 1a tir 1,45 d&én 1,75, do bang 0,5g trong 100ml m-cresol & 20°C.

D6 nhét twong dbi (RV) cta polyamit béo két tinh mot phin ot hon 13 nim
trong khoang tir 1,40 dén 2,15, t6t hon 1a tir 1,45 dén 2,0, dic biét dugc wu tién 1a tir
1,50 dén 1,90, do béng 0,5g trong 100ml m-cresol & 20°C.

Polyamit v6 dinh hinh hodc vi tinh thé hodc hdn hop ciia polyamit béo vo dinh
hinh hodc vi tinh thé va két tinh mot ph?m con ¢o6 thé chira thém céc chét phu gia, cu
thé dugc chon tir nhém bao gdm chit xuc tac ngung tu, chit chuyén mach, chét khir
bot, chét 1am 6n dinh vo co, chét 1am dn dinh hitu co, chét lam tron, chit mau, chét
danh diu, chit nhudm mau, chit mau, chit tao hat nhan, chit 1am cham su két tinh,
chét chéng tinh dién, chit thao khuén, cha‘it ty tring quang, silicat phan 16p tu nhién,
silicat phan 16p tong hop va hdn hop ciia chung.

Vi du, chat chéng oxy hoa, chét chéng ozon, chét chéng anh sang, chét 1am 6n
dinh UV, chét hip thu UV hoic chit e ché UV c6 thé duge str dung trong polyamit vo
dinh hinh hodc vi tinh thé 1am chét 1am 6n dinh hodc chét chdng gia hoa.

Tt hon, néu cac chit phu gia khic ¢6 thé c6 mat véi lugng nim trong khoang
tir 0,01 dén 6% trong luong, so vdi tdng lugng hop chét duc polyamit.

Ngoai ra, sang ché con dé cap dén san phdm diic c6 thé dugc tao ra theo phuong
phap néu trén. Do d6, san phdm duc thu duge tir polyamit vo dinh hinh hodc vi tinh thé
hodc hdn hop cua it nhét hai polyamit v dinh hinh hodc vi tinh thé. San phim dic
theo sang ché dugc nhén ra bdi su gia ting ctia o 6n dinh chdng nut v& dudi tic dung
ctia 4p lue, so voi san phdm dic dugce lam bing polyamit vo dinh hinh hodc vi tinh thé
hodc hdn hop cua it nhét hai polyamit v6 dinh hinh hodc vi tinh thé khong dugc san
xuit theo phuong phap néu trén. Do d6, tot hon néu viéc do d6 dn dinh chdng nut v

duéi tac dung cua 4p luc dugc thuc hién trong isopropanol hodc pyrolidon.

Vi du thue hién sang ché

Sang ché dugc giai thich chi tiét hon trong cac vi du duéi ddy ma khong 1am
gi6i han sang ché & cac thong sb dic biét da thé hién.

Pé nghién ctru sy 4nh hudng clia cac thong sb khac nhau clia phuong phép dic
phun, cu thé nhiét d6 cua hop chét, nhiét do khuén dic, tc do phun, &p lyc phun, dbi

ap, ap luc gilt va van toc vong cua vit tai, Ién d¢ on dinh chong nit v& dudi tdc dung
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ctia ap luc clia san phdm duc thu duoce boi phuong phdp dic phun tuong Gng, cac thit
nghiém dac phun tiép theo duge thuc hién véi nhiéu polyamit v dinh hinh khéc nhau.

MaAu tht ISO: chuin ISO/CD 3167, loai Al, 170 x 20/10 x 4mm dugc chon 1am
san phdm dc.

Cac mau thir ISO duoc tao ra trong thiét bi dic phun ciia cong ty Arburg,
Modell Allrounder 420 C 1000-250 c6 vit tai chuin 3 viing c6 dudng kinh 25mm. Cac
thong sé duc khun dugc thé hién trong Bang 2 duoc sir dung.

Mau thir ISO duoc st dung & trang thai kho; ddi véi muc dich nay, chung dugc
bao quéan, sau khi dic phun, trong it nhit 48 gid & nhiét do trong phong trong moi
truong kho, tire 14 trén silicagel.

Céc phuong phéap do dugc sir dung trong ban mo ta:
Mobdun dan hdi khi kéo:

ISO 527 ¢6 van tdc kéo bang 1mm/phut.

Mau thtr ISO, chuin: ISO/CD 3167, loai A1, 170 x 20/10 x 4mm, nhiét d6 23°C

D6 nhét twong dbi: ISO 307

Hat

0,5g trong 100ml m-cresol

Nhiét 46 20°C

Tinh d6 nhét twong déi (RV) theo cong thirc RV = t/t; sau phan 11 ciia chuén.
Diém noéng chay, nhiét néng chay va nhiét d6 chuyén hoa thiy tinh (Tg):

ISO 11357

Hat

Phép do nhiét lugng biang phwong phap quét vi sai (DSC: Differential

Scanning Calorimetry) dugc thuc hién & tbc d6 gia nhiét bang 20K/phit. Tai

diém néng chay, nhiét dé dugc chi ra tai dinh 16n nhét. Piém giita cia khoang

chuyén hoa thiy tinh dugc chi ra 13 nhiét do chuyén hoéa thiy tinh (Tg) dwoc
xéc dinh theo phuong phap “mét nira chiéu cao dinh”.
D 6n dinh chdng nit v dudi tac dung cia ap luc:

DIN 53449, phan 3 phuong phap cac dinh d§ bén ubn

Mau thir ISO, chuin: ISO/CD 3167, loai A1, 170 x 20/10 x 4mm, nhiét d% 23°C

Do gidn dai thd ngoai duge do, tai d6, sau 60 gidy nhing chim mau thir ISO,

duéi ap luc, trong dung méi, c¢6 thé nhin thdy dugc cic khe niut bang mit
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thuong.
Dé chuyén d6 gian dai thd ngoai thanh ap luc chi thi, gia tri phan trim thu duoc
ctia d6 gidn dai thd ngoai dugc ting 1€n bdi modun dan hdi khi kéo (kho, MPa)
cua vat liéu duogc do.

D6 truyén anh sang:
ASTM D 1003
Mau ¢6 dd day 2mm, kich thuéc 60 x 60mm
Nhiét do 23°C
Dung cu do Haze Gard plus cta cdng ty Byk Gardner véi den CIE loai C. Gia
tri d6 truyén 4nh sang duoc tinh theo % lugng anh sing birc xa.

Bang 1 cho biét vat liéu dugc sir dung trong cac vi du va vi du so sénh:

Béang 1

Vit liéu Mo ta Nha san xuat

Polyamit | polyamit v dinh hinh MACMI2 dugc |EMS-CHEMIE
Al Gdu ché  tr bisG-metyl. |0 SWitzerland
aminoxyclohexyl)metan va axit
dodecandioic RV=1,70 (do bing 0,5g
trong 100ml m-cresol & 20°C)

nhiét do chuyén hoéa thiy tinh 155°C
mddun dan hdi khi kéo, kho, & 23°C, bing
1600MPa

Polyamit | polyamit \ dinh hinh [EMS-CHEMIE
A2 . AG, -
MACMI/MACMT/12 véi ty 1€ mol bang
. , Switzerland
38/38/24 dugc diéu ché tir bis(3-metyl-4-
aminoxyclohexyl)metan, axit isophtalic,

axit terephtalic va laurinlactam

RV=1,53 (do bang 0,5g trong 100ml m-
cresol & 20°C)

Polyamit polyamit v6 dinh hinh EMS-CHEMIE
A3 MACMI/MACMT/MACMI2 véi ty 1€ AG, Switzerland
mol bang 27/27/46 dugc diéu ché tir
bis(3-metyl-4- aminoxyclohexyl)metan,

axit isophtalic, axit terephtalic va axit
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dodecandioic RV=1,54 (do bing 0,5g
trong 100ml m-cresol & 20°C)

nhiét do chuyén hoéa thuy tinh 200°C
mddun dan hdi khi kéo, kho, & 23°C bing
2100MPa

Dé xac dinh 4p luc diu ra trong qua trinh dic phun, mau thir ISO 1am bang céc
polyamit v6 dinh hinh khac nhau da mo ta trong Bang 1 dugc tao ra bang phuong phap
dtc phun. Cac thong sb riéng r& ddi véi phuong phap dic phun twong tng duge thé
hién trong Bang 2. D6 én dinh chéng nit v& dudi tic dung clia 4p luc dugce do trong
hai dung moi khéc nhau. Ngac nhién 1, c6 thé thy ring do 6n dinh chéng nit v& dudi
tac dung cua ap luc (vi du, dugc do trong isopropanol hodc pyrolidon), trong trudng
hop miu thir ISO dugce tao ra theo sdng ché, trong d6 su phdi hop chinh xé4c ctia nhiét
do hop chét, nhiét do khudn dac va tdc do phun bi &nh hudng, lai tréd nén cao hon dang
ké so voi trudng hop cac vi du so sanh trong d6 céc thong s6 khac nhau dugc st dung
trong phuong phép duc phun.

Bang 2: vi du va vi du so sanh

Vidu Vi du so séanh
Thong s dtic phun | Pon | 1 2 3 4 5 6 7
Vi |
Polyamit - Al A2 A3 Al Al A2 A3

Nhiét do hop chidt |oc  |275 290 [290 [255 [265 [290 [290

Nhiét d6 khudn dic | o 70 90 90 50 60 90 90

Ap luc phun bar | 1000 |1300 |1300 |1500 | 1000 | 1300 | 1300

Téc d6 phun mm/gi| 20 20 20 60 90 90 90
ay

Poi ap bar |[120 [120 [120 |50 120 | 120 |120

Ap luc giir bar |600 |600 |600 |1000 [1000 | 1100 |1100

Vén tbc vong cia | m/gidy| 0,30 | 0,30 |0,30 [0,40 |0230 |0,30 |0,30

vit

tai
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Thir nghiém d¢ 6n
dinh chdng nit v

dudi tdc dung cua

ap luc
Isopropanol MPa | 12 22 17 0 0 17 5
Pyrolidon MPa | 20 11 21 16 16 0 10
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YEU CAU BAO HQ

1. Phuong phap dac phun 4p luc thip polyamit vo dinh hinh hoc vi tinh thé, trong do6
khéi néng chay polyamit, bao gdm polyamit v dinh hinh hogc vi tinh thé hodc hén
hop cua it nhét hai polyamit v6 dinh hinh hoic vi tinh thé, dugc dic phun nhe khudn
dac phun, trong d6 trong qua trinh duc phun:

khdi néng chay polyamit dwoc didu chinh dén nhiét d6 nim trong khoang tir
255 dén 310°C,

nhiét d¢ cuia khuon duc phun duogc diéu chinh dén nhiét d6 ndm trong khoang tir
50 dén 120°C va

tbc d6 phun khdi nong chéyv polyamit duoc diéu chinh dén gia tri ndm trong

khoang tir 10 dén 50mm/giay.

2. Phuong phap theo diém 1, khac biét & chd, trong qué trinh dic phun, tbc do phun
khéi néng chay polyamit dugce diéu chinh dén gia tri nim trong khoang tir 15 dén

35mm/gidy, tot hon 1a tir 18 dén 30mm/giay.

3. Phuong phap theo diém bit ky trong sb cic diém néu trén, khac biét & chd, trong
qué trinh duc phun, khdi néng chay polyamit dugc didu chinh dén nhiét d6 nim trong

khoang tir 260 dén 295°C, t6t hon 1a tir 270 dén 290°C.

4. Phuong phap theo diém bat ky trong sd cac diém néu trén, khic biét & chd, trong
qua trinh dac phun, nhiét d§ cua qua trinh dac phun dugc diéu chinh dén nhiét d6 nim
trong khoang tir 60 dén 100°C, t6t hon 1a tir 70 dén 90°C.

5. Phuong phép theo diém bét ky trong sb céc diém néu trén, khac biét & chd, trong
qué trinh duc phun, 4p luc phun dugc diéu chinh dén gia tri ndm trong khoang tir
800bar (8.10°kPa) dén 1500bar (15.10%kPa), t6t hon 1a tir 900bar (9.10%kPa) dén
1400bar (14.10%kPa), dic biét duge wu tién 1a tir 1000bar (10.10*kPa) dén 1300bar
(13.10"kPa).

6. Phuong phap theo diém bt ky trong s§ cac diém néu trén, khéc biét & chd, trong
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qué trinh diic phun, ddi 4p dugc diéu chinh dén gia tri ndm trong khoang tir 50bar
(5.10°kPa) dén 200bar (20.10°kPa), tbt hon 1a tir 70bar (7.10°kPa) dén 150bar
(15.10°kPa), dic biét duoc wu tién 1a tir 100bar (10.10°kPa) dén 130 bar (13.10°kPa).

7. Phuong phap theo diém bét ky trong sd c4c diém néu trén, khac biét & chd, trong
qua trinh dtc phun, 4p luc gitt dugce diu chinh dén gia tri ndm trong khoang tir 400bar
(4.10°kPa) dén 800bar (8.10°kPa), t6t hon 1a tir 500bar (5.10°kPa) dén 700bar
(7.10%kPa), dic biét duoc vu tién 1a 550bar (5,5.10°kPa) dén 650bar (6,5.10%kPa).

8. Phuong phép theo diém bit ky trong s6 cac diém néu trén, khic biét & chd, trong
qué trinh dic phun, vén toc vong cta vit tai dugc didu chinh dén gia tri nim trong
khoang tir 0,20 dén 0,50m/gidy, t6t hon 1a tir 0,25 dén 0,42m/gidy, dic biét duge uu
tién 1a tir 0,28 dén 0,35m/gidy.

9. Phuong phap theo diém bét ky trong sd cac diém néu trén, khic biét & chd, thoi gian
luu cia khéi néng chay polyamit trong Xy lanh ctia thiét bj dc phun duoc didu chinh
dén gia tri nam trong khoang tir 0,5 dén 6 phut, tdt hon 1a tr 0,75 dén 5 phut, dac biét

duogc vu tién 1a tir 1 dén 3 phut.

10. Phuong phéap theo didm bit ky trong sd cic diém néu trén, khac biét & chd
polyamit v6 dinh hinh hodc vi tinh thé dugc chon tir nhém bao gdm polyamit vo dinh
hinh hoic vi tinh thé ¢ nhiét d6 chuyén héa thuy tinh (do theo tiéu chudn ISO 11357)
nim trong khoang tir 125 dén 210°C, tét hon 1a tir 145 dén 200°C, dic biét duge uu
tién 1a tir 150 dén 190°C.

11. Phuong phép theo diém bét ky trong sb cac diém néu trén, khac bigt & chd
polyamit vd dinh hinh hogc vi tinh thé duoc tao ratir:

it nhit mot diamin, dugc chon tir nhém bao gém etylendiamin, butandiamin,
pentandiamin, metylpentandiamin, hexametylendiamin, octandiamin,
metyloctandiamin, nonandiamin, decandiamin, undecandiamin, dodecandiamin,
trimetylhexametylendiamin, bis(aminoxyclohexyl)metan va dan xuét alkyl ctia né,

bis(aminoxyclohexyl)propan va din xudt alkyl cua né, isophorondiamin,
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norbornandiamin, bis(aminometyl)norbornan, xylylendiamin, xyclohexandiamin,
bis(aminometyl)xyclohexan va dan xuit alkyl ctia n6, va

it nhat mot axit dicarboxylic, dugc chon tir nhém bao g61n axit sucxinic, axit
glutaric, axit adipic, axit pimelic, axit suberic, axit azeleic, axit sebasic, axit
undecandioic, axit dodecandioic, axit brassylic, axit tetradecandioic, axit
pentadecandioic, axit hexadecandioic, axit heptadecandioic, axit octadecandioic, axit
nonadecandioic, axit eicosandioic, axit japanic, axit xyclohexandicarboxylic, axit
phenylindan dicarboxylic, axit phenylendioxydiaxetic, axit béo ¢ dang dime c6 36
hodc 44 nguyén tir cacbon, axit isophtalic, axit terephtalic, axit naphtalen dicarboxylic,
va tiy y 14 it nhat mot lactam c6 tir 4 dén 15 nguyén tir cacbon va/hoic axit a,m-amino

c6 tir 4 dén 15 nguyén ti cacbon.

12. Phuong phap theo diém bét ky trong sd cic diém néu trén, khac biét & chd
polyamit vo dinh hinh hodc vi tinh thé dugc chon tir nhém bao gém PA 61, PA 61/6T,
PAG6I/6T/6N, PA MXDI/61, PA MXDI/MXDT/61/6T, PA MXDI/121, PA MXDI, PA
MXDI/MXD6, PA MACM10, PA MACMI12, PA MACM14, PA MACMI18, PA
NDT/INDT, PA TMDC10, PA TMDC12, PA TMDC14, PA TMDC18, PA PACM12,
PA PACMI10/11, PA PACMI10/12, PA MACMI/12, PA MACMT/12, PA
MACMI/MACM12, PA MACMI/MACMN, PA MACMT/MACMI12, PA
MACMT/MACMN, PA MACM36, PA TMDC36, PA MACMI/MACM36, PA
6I/MACMI/12, PA MACMT/MACM36, PA MACMI/MACMT/12, PA
6l/6T/MACMI/MACMT, PA 6I/6T/MACMI/MACMT/12, PA MACM6/11, PA
MACM6/12, PA MACMI10/11, PA MACMI10/12, PA MACMI10/1010, PA
MACMI12/1012, PA MACM14/1014, PA MACM18/1018, PA MACM12/1212, PA
6I/6T/MACMI/MACMT/MACM12/612, PAGI/6T/MACMI/MACMT/MACM12, PA
MACMI/MACMT/MACMI12/12, PA MACMI/MACMT/MACM12, PA
61/6T/MACMI/MACMT/12, PA 61/6T/6N/MACMI/MACMT/MACMN va hdn hgp
hodc copolyme ciia ching, MACM c6 thé dugc thay thé dén t6i da 25% mol, so véi
tbng ty 16 mol cia tit ca cic monome biang 100% mol, bing PACM va/hoic

laurinlactam c6 thé dugc thay thé toan bd hodc mét phin bing caprolactam.
13. Phuong phap theo diém bt ky trong sd cac diém néu trén, khac biét & chd,
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polyamit v6 dinh hinh hosc vi tinh thé dugc thay thé, véi lugng nam trong khoang tir 2
dén 28% trong luong, bing it nhit mot polyamit béo két tinh mot phan, it nhit mot
polyamit béo két tinh mét phan nay duoc chon tir nhém bao gdbm PA 6, PA 46, PA 49,
PA 410, PA 411, PA 412, PA 413, PA 414, PA 415, PA 416, PA 418, PA 436, PA 66,
PA 69, PA 610, PA 611, PA 612, PA 613, PA 614, PA 615, PA 616, PA 617, PA 618,
PA 1010, PA 66/6, PA 6/66/12, PA 6/12, PA 11, PA 12, PA 912, PA 1212, PA MXD6,
PA MXD9, PA MXD10, PA MXDI11, PA MXDI12, PA MXD13, PA MXD14, PA
MXD15, PA MXD16, PA MXD17, PA MXD18, PA MXD36, PA PACMY9, PA
PACMI10, PA PACML11, PA PACM12, PA PACM13, PA PACM14, PA PACM15, PA
PACM16, PA PACMI17, PA PACMI18, PA PACM36, PA PACMI0/11, PA
PACM10/12, polyete amit, polyete este amit, polyeste amit va hdn hop hoic copolyme
cta chung, cu thé 1a PA 6, PA 69, PA 610, PA 612, PA 614, PA 1010, PA 1212, PA
6/66/12, PA 6/66, PA 6/12, PA 11, PA 12, polyete amit, polyete este amit va hdn hop

hodc copolyme cua chung.

14. Phuong phap theo diém bét ky trong sb cac diém néu trén, khac biét & chd,
polyamit vd dinh hinh hoidc vi tinh thé dugc thay thé v6i luong nim trong khoang
tir 5 dén 25% trong lugng, t6t hon 1a tir 10 dén 20% trong luong, bang it nhit mot
polyamit béo két tinh mot phin.

15. Phuong phép theo diém bit ky trong sb cic diém néu trén, khic biét & chd
polyamit v& dinh hinh hozc vi tinh thé con chira thém chét phu gia, cu thé 1a duoc chon
tir nhém bao gém chit xuc tac ngung tu, chit chuyén mach, chit khir bot, chit 1am 6n
dinh v6 co, chat 1am 6n dinh hitu co, chét 1am tron, phdm nhudm, chit danh ddu, chit
mang mau, chit tao mau, chit tao hat nhan, chit 1am cham sy két tinh, chét chéng tinh
dién, chit thao khuon, chat tdy tring quang, silicat phan I6p tw nhién, silicat phan 16p
téng hop va hdn hop cia ching.
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