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Linh vie ky thuat dwoc dé cip

Sang ché dé cap dén hdn hop dic chira polyamit bao gbm polyamit v dinh
hinh, vi tinh thé hoic két tinh mot phén hoidc hén hgp cta chung, it nh4t mot chét lam
thay d6i do bén va dap, bi thiy tinh rdng va cac chit phu gia khac. Sang ché ciing dé

cap dén san phdm ddc dugc tao ra tir hon hop dac chira polyamit nay.

Tinh trang ky thuit cia sang ché

Hén hop dtic chita polyamit dugc gia ¢b ¢6 dd bén chéng va dap lam téi wu hoéa
cac dic tinh nhu d6 cing hodc do bén 12 d3 biét trong linh vuc nay. Trong lugng cua
chi tiét dugc tao ra tir hdn hop dic ndy chua dugce chi y tdi. |

Hon hop dtc chira polyamit d8 san xuit san phim duc c6 bé mit mém mai 13 da
biét tir EP 2 412 757 B1, san pham nay dugc tao ra tir polyamit v6 dinh hinh va c6 b
sung chét lam thay déi do bén va dap va s¢i thity tinh dé gia cd. Ngoai dic tinh co hoc
tbt, cac hdn hgp dic chira polyamit nay c6 thé tao ra san phdm duc c6 bé mit mém
mai dam bao cam giac d& chiu, diu nay ciing rit quan trong, cu thé 1a dbi voi thiét bi
dién tir cAm tay.

Hon hop duc chita polyamit dugc tao thanh tir polyamit v dinh hinh duoc tron
v6i chét 1am thay dbi do bén va dap 1a da biét tir EP 2 778 190 B1. Hon hop nay ciing
c6 dic tinh co hoc rat tdt va do c6 tinh trong sudt nén ching c6 thé dugc st dung cho
cac bd phén cida khung kinh nhung cling c6 thé st dung cho thiét bj dién tor, nhu dién
thoai di dong.

Hén hop dic chira polyamit da biét trong linh vuc nay thudng c6 dic tinh co
hoc tét hodc rat tét, tuy nhién didu nay thuong di kém véi su ting trong lugng cia san

phém duc do céc chét phu gia st dung dé gia cb.

Ban chit ky thuat ciia sang ché
Do d6, muc dich ctia sang ché 1a dé xuét hdn hop dic chtra polyamit c¢6 dic tinh

co hoc rat t6t va tir d6 c6 thé tao ra san phim dic co trong luong thép.
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Muc dich nay dat dugce boi hdn hop dtc chira polyamit c6 dic diém nhu néu
trong diém yéu ciu bao hd 1 va san phdm dtc c6 dic diém nhu néu trong diém yéu cau
bao ho 14. Piém yéu cu bao ho 16 lién quan dén viéc st dung theo sang ché. Cac
diém yéu cau bao hd phu thudc khac cho théy cic phuong an ¢6 loi.

Theo sang ché, hdn hgp duc chira polyamit dugc dé xuét, hdn hop nay co ty
trong t6i da 1 0,970 g/om’, tt hon la téi da 0,945 g/em’, dic biét t6t hon 1a t6i da
0,905 g/cm va chi chira cac thanh phan sau:

(a)  polyamit v dinh hinh, vi tinh th8 hodc két tinh mot phan hogc hén hop clia
ching véi luong nidm trong khoang tir 25 dén 90% trong lugng so véi tbng

lwong cua céc thanh phin (a) dén (d),

(b) it nhit mot chét lam thay dbi do bén va dap véi lugng nam trong khoang tir 5

dén 30% trong lugng so véi tdng lwong cla cac thanh phin (a) dén (d),

(c)  bithuy tinh rong véi lugng nam trong khoang tir 5 dén 30% trong lugng, so voi
tbng lugng cua cac thanh phin (a) dén (d), va
(d) cac chit phu gia khac vé6i lugng nam trong khoang tir 0 dén 15% trong lugng so

v6i tng lwgng cua cac thanh phan (a) dén (d).

Tbng lugng cua cac thanh phan (a) dén (d) bang 100% trong lugng.

Theo mdt phuong an duoc dic biét uu tién ctia hdén hop duc chira polyamit theo
sang ché, thanh phan (a) c6 ty trong tdi da 1a 1,220 g/cm t6t hon 1a t6i da 1,160
g/cm dic biét tot hon 12 tdi da 1,100 g/cm va dic biét tot hon nita 1a tdi da 1,060

g/cm .

Mb ta chi tiét sang ché

Céch viét va ky hiéu viét tit ciia polyamit va cac monome cua ching dugc md
ta trong tiéu chuan ISO 1874-1:2010. Theo d6, ngoai cac ky hiéu khic, cac ky hi¢u
viét tit sau dugc st dung d6i v6i diamin, MXD 13 m-xylylen diamin, MPMD la 2-
metyl-1,5-pentan diamin, MOD 1a 2-metyl-1,8-octan diamin, MACM la bis(4-amino-
3-metylxyclohexyl)metan, PACM la bis(4-aminoxyclohexyl)metan, TMDC. 13 bis(4-
amino-3,5-dimetylxyclohexyl)metan, ND la 2.2 A-trimetylhexametylen diamin va IND
1a 2,4 ,4-trimetylhexametylen diamin.

Néu polyamit chi chira diaxit va diamin thi tng ty 1& mol cua diamin bang 50%
mol va téng ty 1& mol cua diamin bang 50% mol va tbng ty 1& cua diamin va diaxit la
100% mol polyamit.

Trong trudng hop luong néu cu thd cua diaxit va diamin cia polyamit, thong

thuong, téng ty 1€ mol cia tht ca cac diamin bang tong ty 1€ mol cia tAt ca cac diaxit.
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Theo dé, lugng néu cu thé cia c4c monome cin dugce hiéu 1a lugng sao cho ty
1¢ mol twong (g str dung trong phan tng da tring ngung clia cic monome nay ciing 1a
ty 1 cia chung trong polyamit dugc tao ra theo cich nay bing phan tmg da tring
ngung.

Tét hon néu polyamit v6 dinh hinh hodc vi tinh thé dugc chon tir nhém bao
gdm PA 61, PA 61/6T, PA 61/6T/6N, PA MXDI/61, PA MXDI/MXDT/61/6T, PA
MXDI/121, PA MXDI, PA MXDI/MXD6, PA MACM10, PA MACM12, PA
MACMI14, PA MACM18, PA NDT/INDT, PA TMDC10, PA TMDC12, PA
TMDC14, PA TMDC18, PA PACMI12, PA PACM14, PA PACM18, PA PACM10/11,
PA PACM10/12, PA PACMI12/612, PA PACM12/PACM14/612/614, PA MACMI/12,
PA MACMT/12, PA MACMI/MACM12, PA MACMI/MACMN, PA
MACMT/MACM12, PA MACMT/MACMN, PA MACM36, PA TMDC36, PA
MACMI/MACM36, PA 61/ MACMI/12, PA MACMT/MACM36, PA
MACMI/MACMT/12, PA 61/6T/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 MACM12/1212, PA MACM14/1014, PA
MACM14/1214, PA MACM18/1018, PA 61/6T/MACMI/MACMT/MACMI12/612,
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, PA TMDC12/TMDCT/TMDC36, PA
TMDC12/TMDCI, PA TMDC12/TMDCI/TMDC36 va PA TMDC12/TMDCT va hSnA
hop hodc copolyme cia ching, MACM co thé dwoc thay thé tdi da 12 35% mol bing
PACM va/hodc TMDC so v6i tdng ty 16 mol cua tit ca cic monome 12 100% mol,
va/hogc laurin lactam c6 thé dugc thay thé hoan toan hodic moét phan bing caprolactam.

Pic biét tét hon néu polyamit v6 dinh hinh hodc vi tinh thé dugc chon tir nhom
bao gobm PA MACM10, PA MACMI12, PA MACM14, PA MACM18, PA TMDCI10,
PA TMDCI12, PA TMDC14, PA TMDC18, PA PACM12, PA PACM14, PA
PACM10/11, PA PACMI10/12, PA PACM12/612, PA PACM12/PACM14/612/614,
PA MACMI/12, PA MACMT/12, PA MACMI/MACM12, PA MACMT/MACM12,
PA MACMI/MACMT/12, PA 6I/6T/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 MACM12/1212, PA
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MACM14/1014, PA MACM14/1214, PA MACM10/PACMI10, PA
MACMI12/PACM12, PA MACM14/PACM14 va hdn hgp hodc copolyme cuia chung,
MACM c6 thé duoc thay thé téi da 14 35% mol bang PACM va/hodc TMDC so véi
téng ty 1€ mol cua tAt ca cac monome 1a 100% mol, va/hodc laurin lactam cé thé duogc
thay thé hoan toan hodc mot phan bing caprolactam.

Dic biét tot hon nita néu polyamit vd dinh hinh hodc vi tinh thé dugc chon tir
nhém bao gdm PA MACM12, PA MACM14, PA MACM18, PA TMDC12, PA
TMDC14, PA PACM12, PA PACM14, PA PACM12/612, PA
PACMI12/PACM14/612/614, PA MACM10/1010, PA MACM12/1012, PA
MACMI12/1212, PA MACM14/1014, PA MACM14/1214, PA MACM10/PACMI0,
PA MACMI12/PACM12, PA MACM14/PACM14 va hdn hop hodc copolyme cua ‘
chung.

Tét hon néu ty 1é cia 1,6-hexan diamin trong PA PACM12/612 nam trong
khodng tir 2 dén 45% mol, dic biét tt hon 12 4 dén 24% mol, ddc bigt t5t hon nita 1a 6
dén 15% mol, tong ty 1&¢ mol cia tit ca cac monome la 100% mol. Polyamit PA
PACMI2/612 chira ti da 24% mol 1,6-hexan diamin 1 polyamit vi tinh thé.

Tét hon néu t 1¢ cia 1,6-hexandiamin trong PA PACM12/PACM14/612/614
nim trong khoang tir 2 dén 45% mol, dic biét tot hon 1a 4 dén 24% mol, dic biét tbt
hon nita 13 6 dén 15% mol, téng ty 1& mol cua tAt ¢4 cac monome 1a 100% mol. Tét
hon néu tj 1¢ clia axit 1,14 tetradecandioic trong PA PACM12/PACM14/612/614 ndm
trong khoang tir 2 dén 45% mol, dic biét t6t hon 1 4 dén 24% mol, dic biét tdt hon
nita 1a 6 dén 15% mol, tong ty 1€ mol cia tAt ca cac monome la 100% mol. Polyamit
PA PACMI12/PACM14/612/614 chira tdi da 24% mol 1,6-hexan diamin la polyamit vi
tinh thé.

Polyamit PA PACM12, PA PACM14 va PA PACM 18 la polyamit vi tinh thé.

Tét hon néu ty 1¢ cta diamin béo mach thang trong PA MACM10/1010, PA
MACM12/1012, PA MACM12/1212, PA MACM14/1014, PA MACM14/1214 nim
trong khoang tir 5 dén 45% mol, ddc biét t6t hon 1a 8 dén 27% mol, dic biét tot hon
nita 12 10 dén 22% mol, fténg ty 1€ mol cua tAt ca cac monome 13 100% mol. Polyamit
PA MACM10/1010, PA MACM12/1012, PA MACM12/1212, PA MACM14/1014,
PA MACM14/1214 chira t6i da 27% mol diamin béo mach thang 1 polyamit vo dinh
hinh.
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Tét hon néu ty 1& cia PACM trong PA MACMI0/PACMI10, PA
MACMI12/PACMI2 hoic PA MACM14/PACM14 nim trong khoang tir 1 dén 35%
mol, dic biét tot hon 13 2 dén 25% mol, tong ty 1& mol clia tAt c4 cac monome 13 100%
mol. Polyamit PA MACMI0/PACM10, PA MACMI2/PACMI2 hodc PA
MACM14/PACM14 chira tbi da 25% mol PACM la polyamit vd dinh hinh.

Tét hon néu polyamit két tinh mot phan dwgc chon tir nhém bao gbm 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 56, PA 510, 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 6/66/610, PA 6/66/12, PA 6/12,
PA 11, PA 12, PA 912, PA 1212, PA MXD6, PA MXD9, PA MXD10, PA MXD11,
PA MXD12, PA MXD13, PA MXD14, PA MXD15, PA MXD16, PA MXD17, PA
MXD18, PA MXD36, PA PACMY9, PA PACM10, PA PACM11, PA PACM12, PA
PACM13, PA PACM14, PA PACM15, PA PACM16, PA PACM17, PA PACMI3, PA
PACM36, polyamit c6 don vi ldp lai 4T, polyamit c6 don vi 1dp lai 5T, polyamit c6
don vi lip lai 6T, polyamit c6 don vi lap lai 8T, polyamit c6 don vi lap lai 9T,
polyamit c¢6 don vi 13p lai 10T, PA 4T/6T, PA 4T/8T, PA 6T/8T, PA 4T/MPMDT, PA
4T/41, PA 5T/51, PA 6T/61, PA 9T/MODT, PA 9T/91, PA 10T, PA 10T/6T, PA
10T/6T/101/61, PA 12T, PA MPMDT/6T, PA 10T/101L, PA 12T/12I, PA 4T/6T/8T, PA
4T/6T/10T, PA 4T/8T/10T, PA6T/8T/10T, PA 4T/6T/MPMDT, PA 61/6, PA 6T/66,
PA 4T/66, PA 5T/66, PA 6T/61/6, PA 10T/6T/1012/612, polyete amit, polyete este
amit, polyeste amit va hdn hop hodc copolyme cua chung.

Dic biét tdt hon néu polyamit két tinh mdt phdn dugc chon tir nhém bao gbm
PA 6, PA 66, PA 610, PA 611, PA 612, PA 1010, PA 1212, PA 66/6, PA 6/66/610, PA
6/66/12, PA 6/12, PA 11, PA 12 va hdn hop hodc copolyme ciia ching.

Dic biét t6t hon néu polyamit két tinh mot phin dugc chon tir nhém bao gbm
PA 612, PA 1010, PA 1212, PA11,PA 12 va hén hgp hodc copolyme cia chung.

P nhét twong ddi ciia polyamit vo dinh hinh hodc vi tinh thé nam trong khoang
tir 1,35 dén 2,15, t6t hon 1a 1,40 dén 2,05, dic biét tt hon 1a 1,45 dén 1,95, ddc biét tét
hon nfta 1a 1,50 dén 1,90, dwoc x4c dinh d6i véi dung dich chira 0,5g polyamit trong
100ml cresol & nhiét d 20°C.
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P06 nhét twong dbi clia polyamit két tinh mot phén nim trong khoang tir 1,40
dén 2,50, t6t hon 1a 1,45 dén 2,30, dic biét tét hon 1a 1,60 dén 2,15, duoc x4c dinh dbi
v6i dung dich chira 0,5g polyamit trong 100ml cresol & nhiét do 20°C.

Tét hon néu polyamit v6 dinh hinh hogc vi tinh thé c6 nhiét nong chay tbi da 1a
50 J/g, dic biét tot hon 1a ti da 25 J/g, ddc biét t6t hon nita 13 0 dén 22 J/g trong
phuong phap do nhiét lugng biang tia quét vi phan (differential scanning calorimetry:
DSC) dong hoc theo ISO 11357 & tbc d6 gia nhiét 20 K/phiit.

Polyamit vi tinh thé 13 polyamit két tinh mot phin va do d6 c6 diém néng chay.
Tuy nhién, ching c6 hinh thai trong d6 cc vi tinh thé c6 kich thuéc nhd dén mic tim
c6 d6 day 2mm duoc tao ra tlr ching vén trong sudt, tirc 12 do6 truyén anh sang dugc
xéc dinh theo ASTM D 1003 ctia n6 it nhét 13 75%.

Trong truong hop polyamit vi tinh thé dugc sir dung cho hdn hgp dtc chia
polyamit theo sang ché, t6t hon néu diém nong chay duoc xé4c dinh theo ISO 11537 t6i
da 1a 255°C.

Polyamit v0 dinh hinh c6 nhiét néng chay thip hon so v6i polyamit vi tinh thé.
Tt hon néu polyamit v6 dinh hinh c6 nhiét néng chay tbi da 1a 5 J/g, dac biét tot hon
12 t6i da 3 J/g, dic biét t6t hon nira 12 ndm trong khoang tir 0 dén 1 J/g, trong phuong
phap do nhiét lvgng bang tia quét vi phan (DSC) dong hoc theo ISO 11357 & tbc do
gia nhiét 20 K/phut.

Polyamit v6 dinh hinh khong cé diém néng chay do tinh vo dinh hinh cta
chung.

Tt hon néu polyamit vo dinh hinh hodc vi tinh thé chira axit dicarboxylic thom
véi lugng tdi da 12 49% mol, tét hon 14 t5i da 42% mol, dic biét tét hon 14 tdi da 38%
mol, so v6i téng lwong 100% mol cuia tit ci cac monome chira trong chung.

Tét hon néu nhiét do chuyén hoéa thiy tinh ctia polyamit vo dinh hinh hogc vi
tinh thé nam trong khoang tir 40 d&&n 220°C, dic biét t6t hon 1a 60 dén 200°C, dic biét
t6t hon nira 14 105 dén 170°C duge xac dinh theo ISO 11357.

Dic biét tot hon néu thanh phan (a) khéng chira monome c6 nhém thom.

Theo mdt phuong an duge dic biét wu tién ciia hdn hop dic chira polyamit theo
sang ché, thanh phan (a) lién quan dén hdn hop cia polyamit v dinh hinh va/hodc vi

tinh thé v6i polyamit két tinh mét phan.
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Tét hon néu hdn hop cia polyamit v6 dinh hinh hodc vi tinh thé véi polyamit
két tinh mot phin nay dwoc chon tir nhém bao gdm hdn hgp cia PA MACM12 vé6i PA
12, hdn hop cia PA MACM12 véi PA 612, hdn hop cia PA MACM14 véi PA 12, hdn
hop ctia PA MACM14 vé6i PA 612, hén hop cia PA PACMI12 véi PA 12, hén hop ciia
PA PACMI12 véi PA 612, hdn hop cia PA PACMI14 véi PA 12, hdn hgp cta PA
PACM14 véi PA 612, hdn hop cia PA MACMI/12 v6i PA 12 va hén hgp cua PA
6I/6T/MACMI/MACMT/ PACMI/PACMT véi PA 12.

Trong trudng hop hdn hop cia PA MACMI/12 véi PA 12 va hdn hop cia PA
661/6 T/MACMI/MACMT/PACMI/PACMT véi PA 12, tét hon néu ty 1¢ chét vo dinh
hinh nidm trong khoéang tir 8 dén 40% trong lugng, dic biét t6t hon 1a 10 dén 20% trong
lugng, so v6i tbng lwgng ciia hdn hop 12 100% trong lugng.

Theo mdt phuong an duge ddc biét wu tién cua hdn hop cia PA MACMI2 véi
PA 12, ty 1& cia PA 12 nim trong khoang tir 2 dén 30% trong lugng, 6t hon 1a 5 dén
25% trong lugng, ddc bict t5t hon 12 10 dén 20% trong lwong so véi tdng lwong cua
hdn hop 14 100% trong lugng.

Theo mot phuong an dugc dic biét vu tién khac cua hén hop cia PA MACMI12
v6i PA 12, ty 16 PA MACMI2 n3m trong khoéang tir 8 dén 40% trong lugng, tét hon 1a
10 dén 20% trong lugng so véi tng lugng ciia hdn hop 13 100% trong luong.

Theo mot phwong 4n duge dic biét uu tién khéc ctia hdn hgp dic chira polyamit
theo sang ché, thanh phin (a) lién quan dén polyamit vo dinh hinh hogc polyamit vi
tinh thé hodc hén hop ctia ching.

Tét hon néu hdn hop cua polyamit vo dinh hinh hodc vi tinh thé duogc chon tir
nhém bao gdm hén hop cia PA MACMI2 véi PA TMDCl4, hdn hgp cua PA
MACM10 véi PA TMDC14, hdn hop ciia PA PACMI2 v6i PA TMDC14 va hdn hgp
cia PA MACM10 v6i PA TMDC14.

Theo mot phwong 4n dugc dic biét wu tién khac ctia hdn hgp dic chtra polyamit
theo sang ché, thanh phan (a) lién quan dén polyamit két tinh mét phan hozc hén hop
ctia chung.

Phuong 4n duge dic biét ru tién ctia hdn hgp dic chira polyamit theo sang ché
12 hdn hop dtic chita polyamit khong chira polyme c6 thanh phén acrylonitril.

Theo mot phuong 4n dugc wu tién hon ciia hdn hgp dac chira polyamit theo

sang ché, hdn hop duc chira polyamit ndy chira thanh phin (a) v6i lwong nim trong
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khoang tur 43 dén 83,9% trong lugng, cu thé 1a tr 54 dén 79,7% trong lugng so voi
tdng lwgng cua cac thanh phan (a) dén (d).

T4t hon néu it nhit mot chét 1am thay ddi do bén va dap néu trén dugc chon tir
nhém bao gdm polyetylen, polypropylen, copolyme polyolefin, copolyme acrylat,
copolyme axit acrylic, copolyme vinyl axetat, copolyme styren, copolyme khéi styren,
copolyme ion etylen trong d6 nhoém axit dugc trung hoa mot phan bing ion kim loai,
chit lam thay d6i do bén va dap dang nhan-vd va hén hop ciia ching.

Do d6, t6t hon néu hdn hop dic chira polyamit chira it nhit mot chit 1am thay
ddi do bén va dap véi lugng nim trong khoang tir 7 dén 25% trong lwong, cu thé 1a tir
10 dén 20% trong lwong twong tng so véi tdng luong clia cac thanh phin (a) dén (d).

Tét hon néu it nhat mot chit 1am thay ddi d6 bén va dap nay c6 ty trong tbi da
1,000 g/em’, tét hon 14 t6i da 0,950 g/cm’, dic biét tbt hon 1a ti da 0,915 g/em’ va dic
biét tbt hon nira 13 tdi da 0,890 g/cm3 .

Tét hon néu it nhit mot chit lam thay dbi d6 bén va dap duogc chirc héa, hodic
bang cach copolyme héa hodc bang cach ghép véi axit carboxylic khdng no, dan xuét
axit carboxylic khong no va/hodc hop chit glyxidyl khong no.

ft nh4t mot chét lam thay dbi d6 bén va dap cling c6 thé dugc sir dung & dang
hén hop hodc hdn hop ciia chit 1am thay ddi do bén va dap dugc chirc héa va/hodc
khong dugc chire hoa.

Néu viéc chtrc héa duge thuc hién béng cach copolyme hoa, ty 1€ trong lugng
ctia mdi comonome riéng biét sir dung dé chirc héa, tirc 13 cua axit carboxylic khong
no, dan xuét axit carboxylic khéng no va/hodc hop chét glyxidyl khéng no, ndm trong
khoang tir 3 dén 25% trong lugng, t8t hon 1a 4 dén 20% trong lugng, dac biét tdt hon
14 4,5 dén 15% trong luong so véi tng lwong chat lam thay d6i d6 bén va dap.

Néu viéc chtrc héa duoce thyuc hién bé‘mg cach ghép, mic d9 chirc héa co lgi, tirc
1a ty 18 trong luong cilia axit carboxylic khong no, dan xuét axit carboxylic khong no
va/hodc hop chét glyxidyl khong no, so véi tbng lwong chit 1am thay ddi do bén va
dap nam trong khoang tir 0,3 dén 2,5% trong lugng, t6t hon 1a 0,4 dén 2,0% trong
lugng, dic biét t&t hon 14 0,5 dén 1,9% trong lugng.

Chét 1am thay dbi d6 bén va dap duoc chirc héa bang cach copolyme héa ciing

¢6 thé dugc chic hoa thém bang cach ghép.
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Tét hon néu axit carboxylic khong no, din xult axit carboxylic khong no
va/hodic hop chit glyxidyl khong no st dung @& chirc héa dugc chon tir nhém bao gém
este cua axit carboxylic khong no, anhydrit cia axit carboxylic khong no, axit acrylic,
axit metacrylic, glyxidyl axit acrylic, glyxidyl axit metacrylic, este cla axit acrylic,
este cua axit metacrylic, axit alpha-etyl acrylic, axit maleic, anhydrit maleic, axit
fumaric, axit itaconic, axit xitraconic, axit aconitic, axit tetrahydrophtalic va/hodc axit
butenylsuxinic.

Piéu kién xay ra phan ng copolyme héa hodc ghép 1a hiéu biét théng thudng
d6i v6i chuyén gia trong linh vuc nay.

T6t hon néu copolyme polyolefin duge chon tir nhém bao gdbm copolyme
etylen-a-olefin, copolyme propylen-a-olefin, copolyme etylen-propylen, copolyme
etylen-propylen-dien va hdn hop cta ching, t6t hon néu a-olefin ¢6 3 dén 18 nguyén
tir cacbon. Pic biét t5t hon néu a-olefin dugc chon tir nhém bao gém propen, 1-buten,
1-penten, 1-hexen, 1-octen, 1-dexen, 1-dodexen va hdn hop ctia chiing.

Vi du vé& copolyme etylen-a-olefin 14 polyetylen mach thing c6 ty trong trung
binh (PE-LMD), polyetylen mach thing c6 ty trong thip (PE-LLD), polyetylen mach
thng c6 ty trong rat thip (PE-VLD), polyetylen mach thing c6 ty trong siéu thap (PE-
ULD), copolyme etylen-propylen hodc copolyme etylen-1-buten.

Trong sb cac copolyme etylen-a-olefin, copolyme etylen-propylen, copolyme
etylen-1-buten hodc copolyme etylen-propylen-1-buten 1a dugc wu tién.

Trong s6 cac copolyme etylen-propylen-1-buten, copolyme trong d6 céac
monome etylen €), propylen f) va 1-buten g) dugc sir dung véi ty 1€ mol sau day la
duoc vu tién:

e)  etylen: 65—90% mol, tt hon 12 65 — 87% mol, dic biét tot hon 1a 71 — 84%
mol,

f)  propylen: 8 —33% mol, tdt hon 14 10 — 25% mol, dic biét tét hon 1a 12 —20%
mol, va

g)  l-buten: 2 — 25% mol, t6t hon 1a 3 — 20% mol, déc biét tdt hon 1a 4 — 15%
mol, d3c biét tot hon nita 1a 4 — 9% mol,

va tdng c4c thanh phin a) dén g) bing 100% mol.
Copolyme etylen-propylen-1-buten co thé chira cac monome d) dén f) néu trén

voi ty 1€ mol dugc wu tién, tuy nhién trong ban mo ta nay, copolyme etylen-propylen-
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1-buten c6 thé 1a hdn hop ciia nhidu copolyme, cac polyme nay chita hai trong sb cac
monome e) dén g), tirc 13 €) va ), e) va g) hodc f) va g) twong ung sao cho cac
monome ¢) dén g) c6 mat véi ty 16 mol dugc wu tién trong hdn hop nay. Dic biét t6t
hon néu hdn hop nay bao gdm copolyme ciia cdc monome €) va f) va copolyme cua
cac monome e) va g) sao cho trong hdn hgp ndy cdc monome e) dén g) c6 mit véi ty 18
mol duogc uu tién.

Tét hon néu copolyme acrylat, copolyme axit acrylic hodc copolyme vinyl
axetat dugc chon tir nhém bao gdm copolyme etylen-axit acrylic, copolyme etylen-axit
metacrylic, copolyme etylen-axit metacrylic-acrylat, copolyme etylen-axit acrylic-
acrylat, copolyme etylen-glyxidyl-metacrylat, copolyme etylen-axit acrylic este-
glyxidyl-metacrylat, copolyme etylen-vinyl axetat, copolyme etylen-acrylat va hén
hop cua ching.

Tét hon néu copolyme styren dugc chon tir nhém bao gdm copolyme ciia styren
véi butadien, isopren va acrylat.

Tét hon néu copolyme khéi styren dugc chon tir nhém bao gbm copolyme ba
khéi styren-butadien-styren (SBS), copolyme ba khéi styren-isoprene-styren (SIS),
copolyme ba khéi styren-etylen/butylen-styren (SEBS) va copolyme ba khéi styren-
etylen/propylen-styren (SEPS).

Copolyme ba khbi styren-etylen/butylen-styren @& chi copolyme ba khdi mach
thing tao bdi mot khdi etylen/butylen va hai khéi styren.

Copolyme ba khéi styren-etylen/propylen-styren dé chi copolyme ba khdi mach
théng tao bdi mot khdi etylen/propylen va hai khéi styren.

Tét hon néu ty 1 styren trong copolyme ba khéi styren-etylen/butylen-styren
hodc copolyme ba khéi styren-etylen/propylen-styren ndm trong khoang tir 20 dén
45% trong luong, dac biét t6t hon 1a 25 dén 40% trong lwgng va dic biét t8t hon nita 13
25 dén 35% trong luong.

Tt hon néu copolyme ba khdi styren-etylen/butylen-styren c6 tbc @6 dong thé
tich néng chay nim trong khoang tir 90 dn 160 cm®/10 phit, dic biét tt hon 1a 100
dén 150 cm’/10 phit va dic biét t6t hon nita 13 110 dén 140 cm’/10 phat. Téc d¢ dong
thé tich néng chay duge x4c dinh & nhiét d6 275°C va tai trong Skg theo ISO 1133.

Tét hon néu copolyme ion etylen bao gdm etylen, propylen, butylen, axit

acrylic, acrylat, axit metacrylic va/hodc metacrylat trong d6 nhom axit dugc trung hoa
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mdt phan bing ion kim loai, dic biét t6t hon 1a copolyme etylen-axit metacrylic hodc
copolyme etylen-axit metacrylic-acrylat trong d6 nhém axit dugc trung hoa mot phén
be°1ng jon kim loai. Tét hon néu ion kim loai dugc sir dung dé trung hoa 1a ion natri,
kém, kali, lithi hodc magie, dic biét tdt hon 13 ion natri, kém hodc magie.

Trong trudng hop chit 1am thay d6i d6 bén va dap c6 dang nhan-vo, t6t hon néu
nhén bao gdm monome dien, monome vinyl thom, monome vinyl khong thom va hdn
hop cta ching va ¢ thé ¢6 monome lién két ngang. Trong trudng hop chit 1am thay
d6i do bén va dap c6 dang nhan-vo, t6t hon néu v6 bao gdm monome vinyl thom,
monome vinyl khong thom va hdn hop ciia chiing va ¢6 thé c6 monome lién két ngang.

Tét hon néu monome dien dugc chon tir nhém bao gém butadien va isopren va
hén hop ctia ching.

Tét hon néu monome vinyl thom dugc chon tir nhém bao gdm styren, o-metyl
styren, p-metyl styren, etyl styren, tert.-butyl styren, diphenyl etylen, vinyl toluen,
vinyl xylen, vinyl naphtalen, isopropenyl naphtalen, divinyl benzen, vinyl axetat,
phenyl acrylat, phenyl metacrylat va hdn hop cua ching.

Tt hon néu monome vinyl khoéng thom dugc chon tir nhém bao gbm axit
acrylic, alkyl acrylat, axit metacrylic, alkyl metacrylat va hdn hop ctia chiing.

Tt hon néu monome vinyl khéng thom dwgc chon tir nhém bao gdm axit
acrylic, etyl acrylat, propyl acrylat, n-butyl acrylat, isobutyl acrylat, 2-etylhexyl
acrylat, n-octyl acrylat, decyl acrylat, lauryl acrylat, stearyl acrylat, axit metacrylic,
metyl metacrylat, etyl metacrylat, propyl metacrylat, n-butyl metacrylat, isobutyl
metacrylat, lauryl metacrylat, stearyl metacrylat, isobornyl metacrylat va hdn hop cia
chung.

Tét hon néu monome tao lién két ngang duge chon tir nhém bao gém divinyl
benzen, dialyl maleat, butylen glycol diacrylat, etylen glycol dimetacrylat, alyl
metacrylat va hn hgp ciia ching.

Néu copolyme sir dung lam chét lam thay d6i do bén va dap chira monome
dien, t&t hon néu chung dugc st dung & dang hydrat hoa, lién két ngang hodc luu hoa
trong hdn hgp duc chira polyamit theo séng ché.

Theo mdt phwong an dugc dic biét wu tién ciia hdn hgp duc chira polyamit theo

sang ché, chat 1am thay d6i o bén va dap dugc chon tir nhém bao gdm:
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copolyme ba khéi styren-etylen/butylen-styren chira 20 dén 45% trong luong

styren, dugc ghép v6i 0,3 dén 2,5% trong lugng anhydrit maleic,

copolyme etylen-propylen-1-buten trong d6 cdc monome etylen e), propylen f)

va 1-buten g) dugc st dung vdi ty 1€ mol sau day:

e)  etylen: 65 — 90% mol, tét hon 1a 65 — 87% mol, ddc biét tét hon 1a 71 —
84% mol,

f)  propylen 8 — 33% mol, tét hon 13 10 — 25% mol, ddc biét tét hon 1a 12 —
20% mol, va

g)  l-buten: 2 — 25% mol, tét hon 1a 3 — 20% mol, ddc biét tt hon 1a 4 —
15% mol, dic biét tét hon nita 1a 4 — 9% mol,

tbng cac thanh phan tir e) dén g) bang 100% mol va copolyme etylen-propylen-

1-buten dugc ghép véi 0,3 dén 2,5% trong lugng anhydrit maleic, va

e ectylen-1-buten copolyme dugc ghép véi 0,3 dén 2,5% trong lugng anhydrit

maleic.

Theo mot phuong an duge dic biét vu tién cia hdn hop dbc chira polyamit theo

sang ché, chat 1am thay dbi d6 bén va dap dugc chon tir nhém bao gbm:

e copolyme ba khéi styren-etylen/butylen-styren chira 20 dén 35% trong luong

styren dugc ghép voéi 1,4 dén 1,9% trong lugng anhydrit maleic,

copolyme etylen-propylen-1-buten bao gbm 71 — 84% mol etylen €), 12 —20%
mol propylen f) va 4 — 9% mol 1-buten g),

téng lwong céc thanh phin e) dén g) bing 100% mol va copolyme etylen-
propylen-1-buten dugc ghép véi 0,3 dén 0,9% trong lwong anhydrit maleic, va
etylen-1-buten copolyme dugc ghép véi 0,9 dén 1,5% trong lugng anhydrit
maleic.

Theo mot phuong an duge dac biét uu tién khic cua hén hgp diic chira polyamit

theo sdng ché, chét lam thay dbi d6 bén va dap dugc chon tir nhém bao gém:

copolyme ba khdi styren-etylen/butylen-styren chira 30% trong lugng styren
dugc ghép vai 1,7% trong luong anhydrit maleic,

hdn hop ciia copolyme etylen-propylen va copolyme etylen-1-buten theo ty 1€
trong lugng 67 : 33, dugc ghép véi 0,6% trong luong anhydrit maleic, va

copolyme etylen-1-buten dugc ghép vdi 1,2% trong luong anhydrit maleic.
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Ngoai ra, t6t hon néu hdn hop dic chira polyamit chira bi thuy tinh rdng véi
luong nim trong khoang tir 8 dén 25% trong luong, cu thé 1a tir 10 dén 20% trong
lugng so véi téng lugng cua céc thanh phén (a) dén (d), .

T6t hon néu bi thuy tinh réng & ddy c6 dd bén chiu ap luc it nhat 100 MPa va
dic biét tot hon la it nhit 110 MPa dugc xic dinh theo ASTM D 3102-72 trong
glyxerin. T6t hon néu bi thuy tinh rdng c6 dudong kinh trung binh theo thé tich (dso)
nim trong khoang tir 10 dén 80pum, tot hon 1a 13 dén 50pum, duge x4c dinh bing
phuong phép nhiéu xa laze theo ASTM B 822.

Bi thay tinh rdng c6 thé dwoc xir Iy bé mat. Qua trinh nay c6 thé duoc thyce hién
bé‘mg hé keo thich hop. Nhim muc dich nay, cac hé trén co s axit béo, sap, silan,
titanat, polyamit, uretan, polyhydroxy ete, epoxit, niken, chinh x4c hon 1a tb hop hoac
hén hop cia ching c6 thé dugc sit dung. Tt hon néu bi thiy tinh rdng dugc xtr Iy bé
mit bing aminosilan, epoxy silan, polyamit hodc hdn hop ciia chiing.

Tét hon néu bi thity tinh r8ng bao gdm thity tinh bosilicat va dwoc xi Iy bé mit
bing aminosilan, epoxy silan hoic polyamit, dic biét t6t hon 13 bao gbém natri
cacbonat-canxi oxit-thiy tinh bosilicat va dwgc xir Iy bé mit bang aminosilan, epoxy
silan hodc polyamit.

Tét hon néu ty trong theo 1y thuyét cia bi thay tinh rdng nim trong khoang tir
0,10 dén 0,65 g/cm’, dic biét t6t hon 13 0,20 dén 0,55 g/em’, dic biét tét hon nita 12
0,30 dén 0,50 g/cm’, dwogc xac dinh theo ASTM D 2840-69 bing ty trong ké chat khi
va heli 1am khi do.

T6t hon néu cdc mAu thir nghiém dwoc tao ra tir hdn hop duc chira polyamit ¢6
d6 bén va dap theo Charpy dwoc xac dinh theo ISO 179 it nhét 1a 30 kJ/m?, t6t hon 12 it
nhét 50 kJ/m” va dic biét tt hon 14 it nhat 60 kJ/m* va/hogic modun dan hdi khi kéo it
nhat 750 MPa, tot hon 1a 1,200 MPa va dic biét tét hon 1 1,650 MPa va/hogc D6 bén
kéo dut it nhat 1a 20 MPa, tot hon 1a 30 MPa va dic biét tot hon 1a 40 MPa va/hodc do
dan dai khi dut it nhat 12 3%, t&t hon 14 it nhét 5% va dic biét tét hon 1a 11%, dugc xéc
dinh tuong tng theo ISO 527.

Uu diém cua viéc sir dung bi thiy tinh réng dé lam giam ty trong ctia hdn hop
dtic chira polyamit so vé6i khi sir dung chét 1am thay ddi d6 bén va dép 1a & chd bi thay
tinh rdng khong 1am gidm mddun dan hdi khi kéo ctia hdn hop duc chira polyamit ma

nguoc lai con 1am ting thém né & mirc do nhit dinh.

-14-



30064 A 46 -310 T

Ngoai ra, hdn hop diic chira polyamit ¢6 thé chira chét phu gia, tot hon néu chit
ndy dugc chon tir nhém bao gdm chét 1am 4n dinh v6 co, chét 1am én dinh hitu co, cu
thé 1a chit chéng oxy héa, chit chdng ozon, chit bao vé khéi 4nh sang, chét 6n dinh tir
ngoai, chét ha‘ip thu tr ngoai hoic chét tc ché tir ngoai, chét hép thu héng ngoai, chét
hép thu hdng ngoai gin, chét chbng tao khdi, chit tao mam tinh thé, chét thuc ddy qua
trinh két tinh, chit 1am cham két tinh, chit xac tic ngung tu, chit diéu chinh mach,
chit khir bot, chit phu gia kéo dai mach, chit phu gia d4n nhiét, cht ngin cach, chét
lam tron, chit mau, chét danh diu, chit tao mau vo co, chét tao hiru co, mudi than,
graphit, 6ng nano cacbon, graphen, sgi cacbon, titan dioxit, kém sulfit, kém oxit, bari
sulfat, chit quang séc, chét chdng nhiém tinh dién, chit trg thdo khuén, chét ting tring
quang hoc, chit 1am chim ngon Itra khong chira halogen, chét tao mau kim loai, vay
kim loai, hat duwoc phu kim loai, chit don va gia cd, silicat phan 16p tw nhién, silicat
phan 16p tdng hop va hdn hop ctia ching.

Ngoai ty trong thdp va dic tinh co hoc tdt, cu thé 1a d6 bén tét, hdn hop duc
chira polyamit theo sang ché con khac biét bdi mot loat cac dic tinh duge cai thién,
nhu ting 46 dn dinh tao hinh hodc dd 6n dinh kich thude, dd bén mai mon, d cing bé
mit, kha ning chay cta chét nong chay, kha ning cach nhiét va cach 4m, do co thip va
déng hudng va giam do gian nd nhiét.

Phuong phap gia cong thich hgp dbi véi hdn hop dic chira polyamit theo sang
ché 13 dac phun, ép dun, tao 16p, can 16p, tao 16p 16t va dic thdi ép dun.

Hén hop dtic chita polyamit theo sang ché 1a thich hop dé san xuit san phdm
dtc, nhu mang mong, sin phdm dinh hinh, ng, 6 chira, ban thanh phim, thanh phim
hoic san phim réng va dé phu san phdm duc.

Hén hop duc chira polyamit theo sang ché c6 thé dugc sir dung chi yéu trong
cac linh vuc cong nghiép, dan dung, v¢ sinh, quang hoc, déng hd, dién, dién ti, dién
tir-quang hoc, xe c§, cong nghé, thoi trang, thé thao va giai tri, phuong tién do va thir
nghiém va dd choi.

Theo sang ché, san phdm duc c6 thé tao ra tir hdn hop duc chira polyamit mo6 ta
& trén dwoc @& xudt. T6t hon néu cac san phdm dic dugc chon nay tir nhém bao gdm
céc b phén ctia kinh, cu thé 13 gong kinh, khung kinh, c4c chi tiét phu ctia kinh, cu thé
1a ctia kinh an toan, kinh bao hé ding trong thé thao hoic kinh bao hd dung trong truot

tuyét, dung cu thé thao, cy thé 1a gidy Ong truot tuyét, gidy dng trugt tuyét bang dong,
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giay éng hodc mii ding cho truot tuyét trén van, than thiét bi, cac bd phan ciia than
thiét bi, khung, hdp bao vé, vo boc hodc chi tiét boc, cu thé 1 ding cho thiét bi dién,
thiét bi dién tt, thiét bj dién ti-quang hoc, bd phéan dién tir-quang hoc, thiét bi tu dong
van phong, thiét bi dién tir giai tri, may tinh xach tay, cu thé 13 laptop, mdy tinh sb tay,
may tinh x4ch tay ¢& nhd dung cho truy cép lién mang khong ddy va may tinh bang,
ban diéu khién trd choi, thiét bi dinh vi, thiét bi do, thiét bi trg gitip ca nhéan k¥ thuat
s6, thiét bi vién thong, camera, déng hd deo tay, déng hd, may tinh, thiét bi nhé dién
tir, ban phim, may ghi 4m nhac, thiét bj phat lai 4m nhac k¥ thuat s§ (vi du, may doc
dia compac va MP3), sach dién ti, dién thoai di ddng hodc dién thoai thong minh.

Hon hop dac chira polyamit theo séng ché 12 hén hop mo duc, tic 1a chiu dugc

anh sang va do d6 khéng trong subt.

Vi du thye hién siang ché
San xuét hén hop dic chira polyamit theo sang ché

Pé san xuét hdn hop duc chira polyamit theo sang ché, cac thanh phan a) dén c)
va c6 thé co thanh phan d) duge tron trong may trén thong thuong, nhu may ép din
mdt truc vit hodc hai truc vit hodc may ngao trdn truc vit. Céc thanh phén a) dén c) va
c6 thé c6 thanh phan d) duoc dinh lugng riéng r& bing can dinh lrong vao bd phan cip
liéu hodc va by phan cip liéu phu twong mg hodc dwoc cung cip & dang hdn hop khd.
Tt hon néu thanh phan c) (bi thiy tinh rdng) dwoc dinh lwong vao hén hop polyme
néng chay qua b phan cép lidu phu.

Néu chit phu gia (thanh phan d) dwoc st dung, chit nay c6 thé dugc dua truc
tiép vao hodc dugc dua vao & dang hat nhya chu. T6t hon néu chat mang cua hat nhya
chii 12 polyolefin hodc polyamit. Trong sb cac polyamit, cu thé 12 polyamit cia thanh
phdn a), PA 6, PA 11, PA 12, PA 69, PA 6/69 hoic PA 6/12 14 dic biét thich hop cho
muc dich nay.

Pé tao ra hdn hop kh, hat khd ciia cac thanh phén a) va/hoidc b) va cb thé cac
chit phu gia khéac (thanh phén d) dugc tron trong dd chtra kin. Hn hop nay dugc lam
ddng nhét trong 10 — 40 phut bang may tron dao, may tron dai thing hodic may siy dao
tron. Dé tranh hép thu 4m, qué trinh trén nay c6 thé duoc thuc hién dudi moi trudong
khi bao vé kho.
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Qua trinh tron dugc thyc hién & nhiét d§ cia xylanh nim trong khoang tir 200
dén 350°C, nhiét d cia xylanh thtr nhét c6 thé dit & mirc duéi 200°C. Chan khong c6
thé dugc tao ra & phén truée dau phun hoic d4u phun c6 thé duoc loai khi & ap suét khi
quyén. Chit néng chay dugc thdo ra & dang soi, lam lanh trong bé nudc & nhiét do
nim trong khoang tir 10 dén 80°C va sau d6 tao hat. Hat nay dugc siy trong thoi gian
12 dén 24 gid & nhiét d 80 dén 120°C dudi moi trudng nito hodc trong chan khong dé
ham lwong nudc 14 thap hon 0,1% trong lwong.

Qua trinh gia cong hdn hop dtc chira polyamit theo sang ché trong thiét bi dic
phun dugc thyc hién & nhiét do ciia xylanh nim trong khoang tir 200 dén 350°C va
nhiét d6 khudn ndm trong khoang tir 40 dén 140°C.

A DPéi tuong cla sang ché dugc du dinh md ta chi tiét hon dwa vao cac vi du sau
day, nhung khong gi6i han ddi twong ndy & cdc phuong 4n cu thé dugc thé hién & day.

Céc thanh phn st dung trong céc vi du va vi du so sanh dugc néu trong bang 1

va 2.
Bi thay tinh rdng (c1) va (c2) dugc tao ra c6 kich thude cia aminosilan trude
khi st dung.
Bang 1
Thanh phan  [Mb ta Nha sén xut
Polyamit (al) |polyamit v6 dinh hinh MACMI12 tao béi bis(3- [EMS-
metyl-4-aminoxyclohexyl)metan va axit CHEMIE
dodecandioic AG, Thuy

RV* =1,70 (duoc x4c dinh vé6i 0,5g mau trong Dién
100ml m-cresol & nhiét @6 20°C)
nhiét do chuyén héa thiy tinh 155°C
ty trong 1,00 g/cm’

Polyamit (a2) |polyamit vo dinh hinh MACMI/MACMT/12 vé6i [EMS-CHEMIE
ty 16 mol 38/38/24 dugc tao boi bis(3-metyl-4- [AG, Thuy Dién

aminoxyclohexyl)metan, axit isophtalic, axit
terephtalic va laurin lactam

RV* =1,53 (dwoc xé4c dinh v6i 0,5g mau trong
100ml m-cresol & nhiét d9 20°C)

nhiét d6 chuyén hoa thiy tinh 194 °C
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ty trong 1,06 g/cm3

Polyamit (a3)

Polyamit 612 tao béi 1,6-hexan diamin va axit
1,12- dodecandioic

RV* =1,79 (dugc xac dinh véi 0,5g miu trong
100ml m-cresol & nhiét do 20°C)

diém nong chay 220°C

ty trong 1,06 g/cm’

EMS-CHEMIE
AG, Thuy Dién

Polyamit (a4)

Polyamit 1010 tao bai 1,10-decan diamin va axit
1,10-decandioic

RV =1,54 (dugc x4c dinh v6i 0,5g miu trong
100ml m-cresol & nhiét d6 20°C

diém néng chay 200°C

ty trong 1,05 g/em’

EMS-CHEMIE
AG, Thuy Dién

Polyamit (a5)

PA 12 tao béi laurin lactam

RV =2,10 (dugc x4c dinh véi 0,5g miu trong
100ml m-cresol & nhiét d6 20°C)

diém néng chay 178°C

ty trong 1,01 g/cm’

EMS-CHEMIE
AG, Thuy Dién

Polyamit (a6)

PA 12 tao béi laurin lactam

RV =1,65 (duoc x4c dinh véi 0,5g miu trong
100ml m-cresol & nhiét d6 20°C)

diém nong chay 178°C

ty trong 1,01 g/cm’

EMS-CHEMIE
AG, Thuy Dién

SEBS-MAH
(b1)

copolyme khdi styren-etylen/butylen-styren
chtra 30% trong luong styren

1,7% trong lugng anhydrit maleic

MVR*#** 130 ¢m’/10 phit & nhiét do 275°C va
Skg

ty trong 0,910 g/cm’

Tén thwong mai Kraton FG1901 GT

Kraton
Polymers LLC,
USA
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Thanh phan

M0 ta

Nha san xuat

E/P-E/B-
MAH (b2)

hdn hop ciia copolyme etylen/propylen va
copolyme etylen-but-1-en theo ty I¢ trong luong
67 :33

khoang 81% mol etylen

0,6% trong luong anhydrit maleic

MVR**#* 13 ¢m®/ 10 phiit & nhiét d6 275°C va
Skg

ty trong 0,875 g/cm’

Tén thuong mai Tafmer MC201

Mitsui Chemicals,
Nhat Ban

E/B-g-MAH
(b3)

copolyme etylen-1-buten

1,2% trong lugng anhydrit maleic

ty trong 0,866 g/cm’

MFR 1,2 g/ 10 phut ¢ nhiét dd 230°C va 2,16kg
duoc xac dinh theo ASTM D 1238

Tén thuong mai Tafmer MH5020C

Mitsui Chemicals,
Nhat Ban

Bi thiy tnh
rong (cl)

bi thiy tinh rdng tao béi thuy tinh natri cacbonat-
canxi oxit-bosilicat

6 bén chiu 4p luc** 110 MPa

duodng kinh trung binh cta bi*** 20um

ty trong theo ly thuyét***** 0,46 g/cm’

Tén thuong mai iM16K

3M Deutschland
GmbH, Bbuc

Bi thiy tinh
rong (c2)

bi thity tinh rdng tao béi thuy tinh natri cacbonat-
canxi oxit-bosilicat

9 bén chiu ap luc ** 60 MPa

duong kinh trung binh ctia bi *** 50 pm

ty trong theo ly thuyét ***** 0,60 g/cm’

Tén thuong mai Cenostar C-60

Cenostar

Corporation, My
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Chét 6n dinh [glycol este ctia axit bis[3,3-bis-(4'hydroxy-3'-tert- |Clariant Produkte
nhiét (d1)  [butyl-phenyl)butanoic] (Deutschland)

CAS 32509-66-3 GmbH, DPuc

Tén thuong mai Hostanox O 3 P
Chét 6n dinh |tetrakis(2,4-di-tert-butylphenyl)-4,4'- Clariant Produkte
nhiét (d2)  |biphenyldiphosphonit (Deutschland)

CAS 119345-01-6 GmbH, buc

Tén thuong mai Hostanox P-EPQ
Chét 6n dinh [N-(2-etoxyphenyl)-N'- (2-etylphenyl)etan diamin [BASF Schweiz AG,
t& ngoai CAS 23949-66-8 Schweiz
(d3) Tén thuong mai Tinuvin 312
Chat én dinh [Polyme tao béi 2,2,4,4-tetrametyl-7-0xa-3,20-  |Clariant Produkte
tir ngoai diazadispiro[5.1,11,2]-henicosan-21-on va (Deutschland)
(d4) epiclohydrin GmbH, Dtc

M s CAS 202483-55-4

Tén thuong mai Hostavin N 30 P
TiO,-Hat 50% trong lugng titan dioxit (TiO,) trong PA 12 [Sukano AG, Thuy
nhya chu Tén thuong mai Sukano TA28-10 MBO0S5 Pién
(d5)
* RV 14 d6 nhét twong ddi duge xéac dinh dbi véi dung dich chira 0,5g polyamit

trong 100ml m-cresol & nhiét d¢ 20°C

* %k

3102-72 trong glyxerin

90% thé tich bi thily tinh rdng khéng bi ph4 hity dugc xac dinh theo ASTM D

#*%  chi s ds, theo thé tich dugc x4c dinh bang phuong phap nhiéu xa laze theo

ASTM B 822

**k%  t5c 36 dong thé tich nong chay

#kx%% v trong theo Iy thuyét, dugc x4c bing ty trong ké khi theo ASTM D 2840-69

San xuét hdn hop dic chira polyamit theo vi du 3

Hat polyamit (al) kho duoc tron véi cac chét phu gia (d1) dén (d4) dé tao ra
hdn hop kho va thuc té 13 ¢6 ty 18 néu trong bang 2. Hon hop nay duoc 1am ddng nhét
trong khoang 20 phut bang may tron dao.
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Hbn hop diic chira polyamit dugc tao ra véi ty 16 dugc néu trong bang 2 bing
cach st dung may ép dun hai truc vit ZSK 25 1a san phdm ctia Werner and Pfleiderer.
Hdn hop kho dugc dinh lugng vao bd phan cép liéu béng can dinh lugng. Tuong tu,
chit 1am thay ddi d6 bén va dap (b2) dugc dinh lugng vio bd phéan cip liéu bing can
dinh lwong. Bi thuy tinh rbng (c1) dugc dinh lwgng vio bd phan cip liéu phu bang can
dinh luong, bd phén cip liéu phu nay chuyén bi thiy tinh rdng (c1) qua sdu khoang
truge dau phun vao hdn hop néng chay.

Nhiét do cta khoang thir nhét dugc dat & 100°C, nhiét d6 cla céac khoang con
lai ndm trong khoang tir 270 dén 300°C. Téc d6 quay 1a 250 vong/phut va ning suét 10
kg/gid duge st dung va hdn hop duoc loai khi & &p suat khi quyén. S¢i dugc 1am lanh
trong bé nudce, cét va hat thu duge dugce séy & nhiét do 100°C trong 24 gid trong chan
khoéng (30 mba, 30 x 10°Pa) t6i ham lwgng nudc thip hon 0,1% trong hrgng.

Tao mau thtr nghiém

M3u thir nghiém duoc tao ra trén mdy dic phun Allrounder 420 C 1000-250 14
san phdm cua cong ty Arburg. Nhiét d6 ctia xylanh ndm trong khoang tir 225°C dén
295°C dugce sir dung dé tao ra san phdm duc tir hdn hop duc chira polyamit néu trong
cac vi du 1 d&én 7 va vi du so sanh 8 dén 9. Nhiét d6 khuon 14 80°C. Dé tao ra san phim
dtic 1am bang hdn hop duc chira polyamit néu trong cac vi du 10 dén 16, nhiét do cua
xylanh nim trong khoang tir 250°C dén 270°C duoc sir dung. Nhiét d6 khuon 1a 50°C.

M3u thir nghiém dugc st dung & trang thai khd; nhim muc dich nay, sau khi
dtic phun, chiing dugc bao quéan trong thoi gian it nhit 48 gid & nhiét d trong phong
trong moi trudng kho, tirc 1a trén silicagel.

Céac phuong phép do dugc str dung ban mo ta nay:
Moédun dan hdi khi kéo:

ISO 527 véi tbe @6 kéo 1 mm/phit

Thanh thir nghiém d6 bén kéo ISO, tidu chuin: ISO/CD 3167, loai Al, 170 x

20/10 x 4 mm,

Nhiét do 23°C
Do bén kéo va do dan dai khi dut:

ISO 527 véi toe d kéo 5 mm/phiit

Mau thir nghiém ISO, tiéu chudn: ISO/CD 3167, loai A1, 170 x 20/10 x 4mm,

Nhié¢t do 23°C
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Do bén va dép theo Charpy:
ISO 179/*eU
Méu thi nghiém ISO, ti€u chuén: ISO/CD 3167, loai B1, 80 x 10 x 4 mm,
Nhi¢t d 23°C
* 1 = khong str dung thiét bi ghi dién bién ctia mau, 2 = ¢6 st dung thiét bi ghi
dién bién ctia miu
D0 bén va dap khia ranh theo Charpy;
ISO 179/*eA
Mau thir nghiém ISO, ti€u chuén: ISO/CD 3 167, type B1, 80 x 10 x 4 mm,
Nhiét 36 23°C
* 1 = khong str dung thiét bi ghi dién bién ctia mAu, 2 = c6 sir dung thiét bi ghi
dién bién ctia miu
Do nhét trong ddi:
ISO 307
Hat
0,5g trong 100ml m-cresol
Nhiét 6 20°C
Tinh d6 nhét tuong ddi (RV) theo cong thirc: RV = t/ty theo phin 11 cua tidu
chuén nay
Diém néng chay, nhiét nong chay va nhiét d6 chuyén héa thuy tinh (Tg):
ISO 11357
Hat
Phuong phép do nhiét luc_)hg quét vi phan (Differential scanning calorimetry:
DSC) dugc thuc hién véi tbe d9 gia nhiét 20 K/phtt. Diém néng chay 14 nhiét do &
dinh cuc dai. Piém gita ctia khoang nhiét 6 chuyén hoa thiy tinh 12 nhiét do chuyén
héa thiy tinh (Tg) duge x4c dinh theo phuong phéap “chiéu cao nira bude”.
Ty trong:
ISO 1183-3: 1999
Mau thir nghiém ISO, tiéu chuin: ISO/CD 3 167, loai B1, 80 x 10 x 4 mm
Nhi¢t o 23°C
Mau thtt nghiém ISO dugc chia u6c chimg thanh ba phan dé cho cic phan nay

cho vira vao budng do ciia ty trong ké chat khi. Heli dwoc st dung 1am khi do.
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MVR (tbc d6 dong thé tich néng chay):

ISO 1133

Hat

Nhiét d6 va tai trong 1a 275°C va 5 kg
Chi sb truyén énh sang:

ASTM D1003

T4m mau c6 d6 day 2 mm, kich thudc 60 x 60 mm dugc tao ra trong khudn c6

do bong cao

Nhiét d6 23°C

Thiét bi do Haze Gard plus 14 sin phdm ctia cong ty Byk Gardner, 4nh sang loai

C theo CIE. Chi sb truyén anh sang dugc tinh theo % so véi lugng anh sang da

chiéu vao miu.

Trong bang 3, dic tinh co hoc clia cdc mau thtr nghiém dugc tao ra tir hdn hop
dac chira polyamit theo sang ché dugc so sanh véi cac miu thir nghiém 1am bang hdn
hop dic chtra polyamit khéng theo sang ché.

So sanh giita hdn hop dtic néu trong vi du 1 va vi du so sanh 8 hoic gifta hdn
hop diic néu trong vi du 2 va vi du so sanh 9 cho thy 13 1a ty trong ctia hdn hop duc
chtra polyamit chi c6 thé giam khi st dung bi thiy tinh réng c6 dd bén chiu ap luc du
16n.

Hdn hop dic néu trong vi du 3 chira hdn hop duge chitc héa clia hai copolyme
etylen lam chit 1am thay dbi do bén va dap co6 déc tinh co hoc rat tot, dic biét 1a dd bén
rat tbt, trong truomg hop nay 12 d6 bén va dép hodc d6 dan dai khi dut.

Hbn hop diic néu trong cac vi du 4 dén 7 ¢6 tic dung lam giam ty trong rét tdt
ctia hdn hop cia chit 1am thay dbi d6 bén va dap va bi thily tinh rdng trong truong hop
hén hop dic chira polyamit.

Hon hop dtc néu trong cac vi du 10 dén 16 (bang 4) duogc tao bdi PA 12 hodc
hén hop ciia PA 12 két tinh mot phdn va PA MACMI2 vo dinh hinh dé 1am thanh
phin a) c6 sy két hop rat tbt clia ty trong thap va do bén cao, trong trudong hop nay l1a
d6 bén va dap khia ranh hodc d6 dan dai khi dat.

Béang 5 thé hién cac hdn hop dic 17 va 18 khong st dung chét 1am thay ddi do

bén va dap. Cac vi dy so sénh nay c6 ddc tinh co hoc kém hon déng ké.
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Bang 5

Vi du so sanh
Thanh phan Pon vi 17 18
PA MACMI12 (al) % trong lugng &9 -
PA 12 (a5) % trong lugng - 87
Bi thiy tinh réng (c1) % trong lugng 10 10
Chét 6n dinh nhiét (d1) % trong lwong 0,5 0,5
Chét 6n dinh nhiét (d2) % trong luong 0,1 0,1
Chét 6n dinh ttr ngoai (d3) |% trong luong 0,3 0,3
Chét 6n dinh t&r ngoai (d4) |% trong lugng 0,1 -
Hat nhya chu TiO, (d5) % trong lugng - 2
Thir nghiém
Ty trong g/em’ 0,99 0,92
Mbdun dan hdi khi kéo MPa 1,880 1,820
Do bén kéo dirt MPa 49 34
Do dan dai khi dat % 7 16
’;)3(,2 ZCH va dép Charpy T/ 54 ]
Do bén va dép khia ranh, 5
Charpy 23°C Kt/ ] *
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YEU CAU BAO HO

1. Hon hop duc chtra polyamit c¢6 ty trong tbi da 0,970 g/em’ chi chira:
~ (a) polyamit v6 dinh hinh, vi tinh thé hogc két tinh mot phan hodc hdn hop ciia

ching v&i lugng nim trong khoang tir 25 dén 90% trong lugng so véi tng lugng cia
céc thanh phan (a) dén (d),

(b) it nhat mot chit lam thay dbi d6 bén va dap v6i lugng nim trong khoang tir
5 dén 30% trong lugng so véi tdng lwong cia cac thanh phén (a) dén (d),

(c) bi thuy tinh rdng véi luong nim trong khoang tir 5 dén 30% trong lugng so
v6i tdng lwong cia céc thanh phin (a) &n (d), va

(d) cac chit phu gia khac véi lwong nim trong khoang tir 0 dén 15% trong
lwong so véi tong lwgng ctia c4c thanh phin (a) dén (d),

téng lwong cac thanh phén (a) dén (d) 12 100% trong lugng.

2. Hon hop diic chira polyamit theo diém 1, khic biét & chd, thanh phin (a) c6 ty trong
t6i da 1,220 g/em®, t5t hon 1a t6i da 1,160 g/em’, dac biét tdt hon Ia téi da 1,100 g/em’,

va dac biét tot hon nita 12 t6i da 1,060 g/em’.

3. Hdn hop dic chua polyamit theo diém bét ky trong s6 cac diém néu trén, khac biét &
chd, thanh phén a) 13 hén hop ctia cac polyamit vo dinh hinh va/hodc vi tinh thé véi

polyamit két tinh mot phén.

4. Hon hop duc chira polyamit theo diém bat ky trong s6 cac diém 1 hodc 2, khac biét
& chd, thanh phén a) la polyamit vo dinh hinh hoic vi tinh thé hoic hén hop cua chung.

5. Hon hop dic chta polyamit theo diém bt ky trong s6.cac C_Iiém 1 hodc 2, khac biét
& chd, thanh phan a) 13 polyamit két tinh mot phan hodc hén hop ciia cac polyamit két
tinh mot phan.

6. Hon hop dtc chia polyamit theo diém bt ky trong sd cac didm néu trén, khac biét ¢

chd, polyamit v6 dinh hinh ho#c vi tinh thé dugc chon tir nhém bao gém PA 61, PA
61/6T, PA 61/6T/6N, PA MXDI/6I, PA MXDI/MXDT/61/6T, PA MXDI/12I, PA
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MXDI, PA MXDI/MXD6, PA MACM10, PA MACM12, PA MACM14, PA
MACM18, PA NDT/INDT, PA TMDC10, PA TMDC12, PA TMDC14, PA TMDCI18,
PA PACMI12, PA PACM14, PA PACM18, PA PACM10/11, PA PACM10/12, PA
PACMI12/612, PA PACM12/PACM14/612/614, PA MACMI/12, PA MACMT/12, PA
MACMI/MACM12, PA MACMI/MACMN, PA MACMT/MACM12, PA
MACMT/MACMN, PA MACM36, PA TMDC36, PA MACMI/MACM36, PA
6I/MACMI/12, PA MACMT/MACM36, PA MACMI/MACMT/12, PA
6I/6T/MACMI/MACMT, PA 61/6T/MACMI/MACMT/12, PA MACM6/11, PA
MACM6/12, PA MACM10/11, PA MACM10/12, PA MACM10/1010, PA
MACM12/1012, PA MACM12/1212, PA MACM14/1014, PA MACM14/1214, PA
MACM18/1018, PA 6I/6T/MACMI/MACMT/MACM12/612, PA
6I/6T/MACMI/MACMT/MACM12, PA MACMI/MACMT/MACM12/12, PA
MACMI/MACMT/MACM12, PA 6I/6T/MACMI/MACMT/12, PA
6I/6T/6N/MACMI/MACMT/MACMN, PA TMDC12/TMDCT/TMDC36, PA
TMDC12/TMDCI, PA TMDC12/TMDCI/TMDC36 va PA TMDC12/TMDCT va hén
hqphoéccopobwnecﬁachﬁng,kLAChdcéthéqucthaythétéida35961nolbéng
PACM va/hogc TMDC so véi tong ty 16 mol cia tht ca cac monome 1a 100% mol,
va/hoiic laurin lactam c6 thé dugc thay thé hoan toan hoac mét ph?ln béng caprolactam,

va/hodc

polyamit két tinh mét phan duge chon tr nhém bao gém 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 56,
PA 510, 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 6/66/610, PA 6/66/12, PA 6/12, PA 11, PA
12, PA 912, PA 1212, PA MXD6, PA MXD9, PA MXD10, PA MXD11, PA MXD12,
PA MXD13, PA MXD14, PA MXD15, PA MXD16, PA MXD17, PA MXD18, PA
MXD36, PA PACMY9, PA PACM10, PA PACMI11, PA PACMI12, PA PACM13, PA
PACMI14, PA PACMI15, PA PACM16, PA PACMI17, PA PACM18, PA PACM36,
polyamit c¢6 don vi ldp lai 4T, polyamit c6 don vi l3p lai 5T, polyamit c6 don vi lap lai
6T, polyamit c6 don vi ldp lai 8T, polyamit c6 don vi 13p lai 9T, polyamit c6 don vi
13p lai 10T, PA 4T/6T, PA 4T/8T, PA 6T/8T, PA 4T/MPMDT, PA 4T/41, PA 5T/51,
PA 6T/61, PA 9T/MODT, PA 9T/91, PA 10T, PA 10T/6T, PA 10T/6T/101/61, PA 12T,
PA MPMDT/6T, PA 10T/10I, PA 12T/12I, PA 4T/6T/8T,‘ PA 4T/6T/10T, PA
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4T/8T/10T, PA6T/8T/10T, PA 4T/6T/MPMDT, PA 6T/6, PA 6T/66, PA 4T/66, PA
5T/66, PA 6T/61/6, PA 10T/6T/1012/612, polyete amit, polyete este amit, polyeste

amit va hdn hop hoidc copolyme ciia ching.

7. Hdn hop duc chira polyamit theo diém bét ky trong s6 cac diém néu trén, khéc biét &
chd, polyamit vo dinh hinh hodc vi tinh thé chira axit dicarboxylic thom vé6i hrong tdi

da 13 49% mol so véi tong lugng 100% mol cia tit ca cdc monome chira trong chiing.

8. Hdn hop duc chira polyamit theo diém bét ky trong sb cac diém néu trén, khéc biét &
chd, hdn hop duc chira polyamit chira thanh phan (a) v6i lwong nim trong khoang tir
43 dén 83,9% trong lugng, cu thé 1a tir 54 dén 79,7% trong lwong tuong ung so véi

téng lugng ciia cac thanh phén (a) dén (d).

9. Hn hop duc chira polyamit theo diém bét ky trong s6 cac diém néu trén, khéc biét &
chd, it nhdt mot chit lam thay ddi dd bén va déap dugce chon tr nhém bao g(“)m
polyetylen, polypropylen, copolyme polyolefin, copolyme acrylat, copolyme axit
acrylic, copolyme vinyl axetat, copolyme styren, copolyme khéi styren, copolyme ion
etylen trong d6 nhom axit duge trung hoa mot phin bing ion kim loai, chit 1am thay

d6i d6 bén va dap dang nhan-vo va hén hop cia ching.

10. Hbn hop dtc chira polyamit theo diém bt ky trong sb cac diém néu trén, khac biét
& chd, hdn hop dic chira polyamit nay chira it nhat mot chéat lam thay dbi do bén va
dap voi lugng nam trong khoang tir 8 dén 22% trong lwong, cu thé 13 tir 10 dén 20%

trong luong twong (mg so véi téng luong clia cac thanh phan (a) dén (d).

11. Hon hop dic chira polyamit theo diém bat ky trong s6 céc diém néu trén, khac biét
& chd, it nhit mot chit lam thay d6i d6 bén va dép co ty trong t6i da 1,000 g/cm3, tdt
hon 12 t8i da 0,950 g/cm’ va dic biét ot hon 1a t6i da 0,915 g/cm’ va dic biét tét hon
nira 1 tdi da 0,890 g/cm’.

12. Hon hop dic chira polyamit theo diém bét ky trong sb cac diém néu trén, khac biét

& chd, hdn hop duc chira polyamit ndy chira bi thiy tinh rdng véi lwong nim trong
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khoang tir 8 dn 25% trong lwong, cu thé 1a tir 10 dén 20% trong lrgng twong img so

v6i tong lwgng cia cac thanh phin (a) dén (d).

13. Hon hop diic chira polyamit theo diém bat ky trong s6 cac diém néu trén, khéc biét
& chd, bi thity tinh réng c6 d6 bén chju 4p luc it nhit 100 MPa va dic biét tdt hon 1a it
nhét 110 Mpa.

14. Hon hop duc chira polyamit theo diém bét ky trong sé cac diém néu trén, khac biét
& chd, chét phu gia dugc chon tir nhém bao gém chét 1am 6n dinh v0 co, chit lam 6n
dinh hitu co, cu thé 1a chét chéng oxy héa, chét chéng ozon, chit bao vé khéi 4nh sang,
chét 6n dinh tir ngoai, chét hdp thu tir ngoai hodc chit trc ché tir ngoai, chit hip thy
héng ngoai, chét hép thu héng ngoai gﬁn, chét chéng tao khéi, chét tao mam tinh thé,
chét thic ddy qua trinh két tinh, chit 1am cham két tinh, chit xtc tdc ngung tu, chét
diéu chinh mach, chit khut bot, chét phu gia kéo dai mach, chét phu gia din nhiét, chit
ngén céch, chit lam tron, chit mau, chit danh déu, cht tao mau vo co, chat tao hitu
co, mudi than, graphit, 6ng nano cacbon, graphen, sgi cacbon, titan dioxit, k&m sulfit,
kém oxit, bari sulfat, chit quang sdc, cht chéng nhiém tinh dién, chit trg théo khu6n,
chit ting tring quang hoc, chit 1am cham ngon lira khong chira halogen, chét tao mau
kim loai, vay kim loai, hat phu kim loai, chit don va gia cb, silicat phén 16p tu nhién,

silicat phan 16p tong hop va hdn hop ciia ching.

15. San phim dvic tao ra tix hén hop diic chira polyamit theo diém bat ky trong sb cac

diém néu trén.
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