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(57) Séang ché dé cap dén tim dinh bam nhay 4p hai mat c6 su phu thudc nho
vao tbe d6 va it gdy ran nit mat bam da dugc dan vao khi loai bo 16p 16t tach.
T4m dinh bam nhay ap hai mit bao gdm 16p dinh bam nhay ap, 16p 16t tach thu
nhét, va 16p 16t tich thir hai. V& lyc tach ra khoi mat dinh bam, 16p 16t tach thi
nhét c6 lyc tich Al (t6c do kéo: 10000mm/phiit) nhé hon hodc bang 0,50N/50mm,
luc tach A2 (téc dd kéo: 300mm/phit) nhé hon hodc bé‘mg 0,27N/50mm, va muc
chénh l¢ch gitra luc taich A1 va lyc tdich A2 nho hon hoéc bﬁng 0,22N/50mm. Mtic
chénh I¢ch gitra lyc tich A1 va lyc tach Bl (tdc d6 kéo: 10000mm/phit) cta 16p
16t tach thtr hai ra khoéi mat dinh bam tir 16n hon ON/50mm dén nhé hon hodc bang
0,30N/50mm.
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Linh vie ky thuit dwoc dé cdp

Sang ché dé cap dén c4c tAm dinh bam nhay ap hai mat.
Tinh trang ky thuit ciia sing ché

Cac thiét bi di dong, nhu cac dién thoai té bao, cac camera s6, va cac thiét
bi s6 hd tro c4 nhan (personal digital assistant, PDA), ngdy cang tré nén nhé gon.
Cac linh kién dién tir duoc gén vao do6 cling duoc thiét ké dé giam hon nita kich
thude va d6 day. Chang han, cac linh kién chinh dé tao nén cac dién thoai té bao,
ma dai dién 14 cac thiét bj di dong, c6 xu huéng c¢é cac chiéu day nho hon. Noi
chung, phan man hinh cua thiét bi di déng nhu vay chi yéu bao gdbm mé dun man
hinh tinh thé 16ng (liquid crystal display, LCD) va bd phén dén nén, va bao gé)m
céc linh kién dang tdm khac nhau duéi dang duoc xép chong, dé thé hién cac chic
nang nhu phat sang, phan xa, chan anh sang, va dan anh sang. Trong nhiing truong
hop nay, cdc tim dinh bam nhay ap hai mat (cac bang dinh nhay 4p hai mat) dé
lap rap (lién két) cac linh kién ndy d& dwoc phat minh.

Mot vai tam dinh bam nhay 4p hai mit st dung céu tric bao gém 16p dinh
bam nhay ap, va cac 16p 16t tach duoc b tri trén ca hai mat cta 16p dinh bam nhay
ap (chang han, xem tai liéu sang ché (patent literature, PTL) 1).

Trong tAm dinh bam nhay 4p hai mat nhu vay nhu trong tdm dinh bam nhay
ap dugc bdc 10 trong PTL 1, luc tach gitra mdt 16p 16t tach va mot mat dinh bam
bén dudi cua 16p dinh bdm nhay dp ndi chung 1a khéac véi luc tach gitra 16p 1ot
tach con lai va mat dinh bam bén dudi kia ctia 16p dinh bam nhay ap. Céu hinh
nay mang lai tinh d& gia cong vuot trdi khi bo cac 16p 16t tach. Khi st dung tim
dinh bam nhay 4p hai mit, mot 16p 16t tach trén phia dé tach (phia c6 luc tich nho
hon) cua tam dinh bam nhay ap hai mat dugc loai bo trude tién, mat dinh bam 16
ra dugc dan vao mdt linh kién c6 mat bam, sau dé 16p 16t tach con lai trén phia
kho tach (phia tach thir hai; phia c6 luc tach 16n hon) dugc loai bd, va mat dinh
bam 10 ra dugc dan vao linh kién ¢6 mat bam khac.

Tai liéu trich dan
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Tai lidu sang ché

PTL 1: Cong bd don yéu cau cip Bang doc quyén sang ché Nhat Ban chua
xét nghiém sb (JP-A) s6 2018-127582
Ban chit ky thuit ciia sang ché
Van dé ky thuat

Khi loai bo ra khoi 16p dinh bdm nhay ap, céc luc tach cta cac 16p 16t tach
c6 thé thay ddi & cac toe d kéo khac nhau (cdc mirc boc). Day chuyén gia cong
san phém hoat dong & cac tdc dd gia cong khac nhau tuong ung voi cac loai san
pham khéc nhau, va tim dinh bAm nhay ap hai mat can phai it phu thudc vao tdc
d6 (it phu thudc vao tde do kéo) khi loai bo cac 16p 16t tich. Chang han, yéu cau
la céc lop 16t tach co thé duoc loai bo & mot khoang tdc do rong it lam hong cta
16p dinh bam nhay ap.

Khi st dung tdm dinh bdm nhay 4p hai mat, n6i chung, mét 16p 16t tach
duoc loai bo trudce tién, mat dinh bam 16 ra dugc dan vao mot mat bam, sau do
1op 16t tach con lai dugce loai bo, va mat bam dinh da dé 16 ra duoc dan vao mot
mit bam khac. Néu mot mit bam ma tdm dinh bam nhay ap hai mdt dugc dan vao
trude d6 dé v va cd kha nang bién dang, mot mdt bam co thé ran nut do ing Suat
boc gy ra khi thao 16p 16t tach con lai. Dé han ché hodc giam dén muc tbi thiéu
diéu nay, tim dinh bam nhay 4p hai mit can phai it gdy ra ran nit mit bam da
dugc dan vao, khi loai bé 16p 16t tach con lai.

Sang ché da duoc thyc hién trong nhimg trudng hop nay, va c6 muc dich 1a
tao ra tim dinh bam nhay 4p hai mat c6 sy phu thudc nho vao tée d6 va it gdy ran
nt mat bam da duoc dan vao, khi loai bo cac 16p 16t tach.

Giai phap dé giai quyét van dé

Sau cac nghién ctru chuyén sau dé dat dwoc muc dich, cac tac gia clia sang
ché da phat hién tim dinh bam nhay 4p hai mit cu thé 1a khong c6 16p nén va co
céc dic tinh lién quan dén cac luc tach cta céc 16p 16t tach ra khoi 16p dinh bam
nhay 4p trong cac khoang cu thé; va da phat hién rang khi loai bo cac 16p 16t tach,

tdm dinh bam nhay ap hai mat nay c¢6 su phu thudc nhé vao tdc do va it 1am hong
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mat bam da duoc dan vao khi loai bo cac 16p 16t tich. Sang ché d3 duoc thuc hién
dua trén co s& cac phat hién nay.

Cu thé, sang ché dé xuit, theo mot khia canh, tAm dinh bam nhay 4p hai mat
bao gom 16p dinh bam nhay ap, 16p 16t tach thi nhat duge bé tri trén mot mat dinh
bam cuia 16p dinh bam nhay 4p, va 16p 16t tach thir hai duogc bd tri trén miat dinh
bam kia ctia 16p dinh bam nhay 4p. Lép 16t tach thir nhat ¢6 luc tich A1 nho hon
hoac béng 0,50N/50mm, trong do6 lyc tach Al 1a lyc tach ra khoi mat dinh bam
khi loai bo 16p 16t tach thtr nhit ra khoi 16p dinh bam nhay ap & toc do kéo
10000mm/phut, goc béc 180°, nhiét d6 23°C, va do am twong ddi 50%. Lop 16t
tach thir nhat ¢6 luc tich A2 nhod hon hodc béng 0,27N/50mm, trong do luc tach
A2 1 luc tach ra khoi mat dinh bam khi loai bo 16p 16t tach thir nhat ra khoi 16p
dinh bam nhay 4p & toc do kéo 300mm/phut, goc boc 180°, nhiét do 23°C, va do
am tuong d61 50%. Muc chénh léch gitra lyc tach A1 va lyc tach A2 nho hon hoac
béng 0,22N/50mm. Muc chénh 1éch gitia lyc tach Al va lyc tach Bl tir 16n hon
ON/50mm dén 0,30N/50mm, trong d6 lyc tach B1 1a luc tach cua lop 16t tach thu
hai ra khoi mat dinh bam khi loai bd 16p 16t tach thar hai ra khoi 16p dinh bam
nhay ap & tc do kéo 10000mm/phut, goc boc 180°, nhiét do 23°C, va do am
twong dbi 50%.

Lép dinh bam nhay ap tt hon 1a ¢6 chiéu day nhoé hon hodc bang 100pum.

T6t hon 13, mdi trong s6 16p 16t tach thir nhat va 16p 16t tach thir hai doc lap
c6 chiéu day nam trong khoang tir ndm trong khoang tir 10 ¢én 100pum.

Luc tach B t6t hon 14 nho hon luc tach Al.

ft nhat mot trong sé cac mat dinh bam cua 16p dinh bam nhay ap t6t hon 1a
¢6 luc béc ra khoi tAm thép khong gi 16n hon hodc bang 3N/25mm, trong d6 luc
boc duoc xac dinh & tbe do kéo 300mm/phut, gbéc bde 180°, nhiét d 23°C, va dd
am twong ddi 50%.

Lép dinh bam nhay ap t6t hon 14 ¢6 chiéu day ndm trong khoang tir 5 dén
50pm.

Luc tach A1 t6t hon 13 nhé hon hodc bang 0,26N/50mm.
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Luc tich A2 t6t hon 13 nhé hon hodc bang 0,13N/50mm.

Mtrc chénh léch gitta luc tdch A1 va luc tdch A2 tdt hon 14 nhé hon hodc

bang 0,18N/50mm.

Mirc chénh 1éch gitta lyc tach Al va luc tach Bl tdt hon 1a tr 1én hon

ON/50mm dén 0,17N/50mm.

Miic chénh 18ch giita luc tich A2 va luc tich B2 t6t hon 13 nhé hon hoic
bang 0,13N/50mm, trong d6 luc tach B2 1a luc tach cta 16p 16t tach th hai ra
khoi mat dinh bam khi loai b 16p 16t tach thit hai ra khdi 16p dinh bam nhay ap ¢
téc d6 kéo 300mm/phut, goc boc 180°, nhiét d 23°C, va d6 4m twong d6i 50%.

Mbi trong sb 16p 16t tach thir nhét va 16p 16t tach thi hai tot hon 1a doc 1ap
bao gdm dé, va 16p tach duge bb tri trén it nhat mot phia cta dé.

L6p tach tét hon 14 16p tach silicon.

Tam dinh bam nhay ap hai mat t5t hon 1a dugc st dung dé dan it nhat mot
trong s6 cac mat dinh bam cua 16p dinh bam nhay ap vao graphit.

T4m dinh bam nhay 4p hai mat t6t hon 1a duoc sir dung dé dan it nhat mot
trong s6 cac mat dinh bam cta 16p dinh bam nhay 4p vao tim kim loai.

Céc tac dung c6 loi ctia sang ché

Tam dinh b4m nhay ap hai mit cia sang ché cho phép cac 16p 16t tich can
dugc loai bd ma it phu thudc vao tdc d0. Khi mot mat dinh bam cua tAm dinh bam
nhay 4p hai mat cia sang ché duoc dan trude tién vao mat bam va, & trang thai
nay, 16p 16t tach kia (con lai) dugc loai bo ra khoi tAm dinh bam nhay 4p hai mat,
tAm dinh bam nhay ap hai mat nay it gdy ran ntt mat bam da duge dan vao.

MO ta vin tit cac hinh vé

Fig.1 (hinh v& duy nhét) 1a hinh v& mat cit ngang so lugc cia tam dinh bam
nhay 4p hai mat theo mot phuong 4n ciia sang ché.
Mo ta chi tiét sang ché
T4m dinh bAm nhay ap hai mit

T4m dinh bdm nhay 4p hai mit clia sang ché bao gdm 16p dinh bam nhay
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ap, va cac 16p 16t tach duoc b tri trén ca hai mat cia 16p dinh bam nhay 4p. Cu
thé, tim dinh bam nhay ap hai mat bao gém 16p dinh bam nhay ap, 16p 16t tach
thir nhat duoc bd tri trén mot mit dinh bam cua 16p dinh bam nhay é4p, va lop 16t
tach thir hai duoc bd tri trén mat dinh bam kia cua 16p dinh bam nhay 4p. O day,
cdu tric dugc tao ra tir tAm dinh bam nhay &p hai mat cua sang ché ngoai trr cac
16p 16t tach thir nhat va thir hai con duoc goi 14 “phan tir dinh bam”. Vé 16p dinh
bam nhay 4p, mét mét dinh bam phu 1én 16p 16t tach thir nhét con duoc go1 1a “mét
dinh bam thir nhat”, va mit dinh bam kia phu 1én 16p 16t tach thar hai con duoc
goi 1a “mat dinh bam thu hai”.

TAm dinh bam nhay 4p hai mat 1a cai goi 14 tim dinh bam nhay 4p hai mat
“chuyén chd” (it chit nén), ma khong c6 chat nén (chit mang). Tam dinh bam
nhay 4p hai mat, khi 1 4m dinh bdm nhay ap hai mét chuyén chd, cé xu huéng co
su hap thu va cham vuot troi va, khi duge str dung trong san pham, cé xu hudng
cho phép san pham cé sirc bén va dap vuot troi.

Fig.1 13 hinh v€ mat cat ngang so lugce cua tam dinh bam nhay 4p hai mat
theo mot phuong an cua sang ché. Nhu dugc minh hoa trén Fig.1, tdm dinh bam
nhay 4p hai mat 1 bao gom 16p dinh bam nhay ap 2, 16p 16t tach thir nhat 3, va 16p
16t tach thu hai 4. Lép 16t tach tht nhat 3 duge bé tri dé mat tach cta nd phu 1én
mot mat dinh bam (mit dinh bam thir nhat) 2a cua 16p dinh bam nhay &p 2. Lép
16t tach thir hai 4 dugc bd tri dé mat tach cua n6 phu Ién mat dinh bam kia (mat
dinh bam thir hai) 2b cta 16p dinh bam nhay ap 2. Tam dinh b4am nhay 4p hai mat
¢6 thé & dang cudn trong d6 phan tir dinh bam dwoc cudn lai trong luc duoc bao
vé trén ca hai mit bang hai 16p 16t tach.

Phan tir dinh bam trong tim dinh bam nhay 4p hai mat, nghia 13, 16p dinh
bam nhay 4p c¢6 chiéu day t6t hon 14 nho hon hodc bang 100um, tot hon nita 14
nam trong khoang tir 5 dén 50pum, va con t6t hon nita 1a tr 10 dén 30pm. Tam
dinh bam nhay 4p hai mat, khi c6 chiéu day cua 1ép dinh bam nhay ap nho hon
hodc bang 100um, c6 thé gop phan lam giam kich thude va/hodc chidu day cia
cac linh kién dién tr khac nhau ma tdm dinh bam nhay ap hai mat s€ duogc gén

vao. Tam dinh bdm nhay 4p hai mat, khi c¢6 chiéu day cua 16p dinh bAm nhay ap
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16n hon hoac béng Sum, c6 su hép thu va cham vuot trdi va, khi duge st dung
trong san phém, cho phép san phém c6 ste bén va dap vuot troi.

Madi trong s 16p 16t tach thir nhat va 16p 16t tach thir hai doc 1ap ¢ chiéu
day tét hon 1a nam trong khoang tir 10 dén 100pum, va t5t hon nira 14 tir 25 dén
75um. Cac 16p 16t tach, khi mdi 16p ¢ chiéu day 16n hon hoic bang 10pum, c6 thé
dugc loai b dé dang hon ra khéi phan tir dinh bam. Cac 16p 16t tach, khi mdi 16p
¢6 chiéu day nho hon hodc bang 100pum, gop phin 1am giam kich thude va/hodc
chidu day cua céc linh kién dién tir khac nhau ma tdm dinh bam nhay é4p s& duoc
gan vdo. Lop 16t tach thir nhit va 16p 16t tach thir hai c6 thé c6 chiu day gibng
nhau hogc cc chiéu day khac nhau.

Lop 16t tach thir nhat ¢6 luc tach Al nhé hon hodc bang 0,50N/50mm, t6t
hon 1 nho hon hosdc bang 0,26N/50mm, tét hon nita 14 nhé hon hodc bang
0,20N/50mm, va con tdt hon nira 1a nhé hon hodc béng 0,15N/50mm, trong do
luc tach A1 1a luc tach ra khéi mat dinh bam (mat dinh bam thi nhét) khi loai bo
16p 16t tach thir nhat ra khoi 16p dinh bam nhay ap & toc d6 kéo 10000mm/phit,
gbc boc 180°, nhiét d6 23°C, va d6 am twong ddi 50%. Lép 16t tach thir nhat, khi
¢O lyc tach A1 nho hon hodc béng 0,50N/50mm, c6 thé dé dang dugc loai bo ra
khéi 16p dinh bam nhay ap v6i lyc tach nhd ngay ca & téc do kéo cao nhu
10000mm/pht. Cau hinh nay con han ché ran niit mat bam khi mit dinh bam thi
hai dugc dan trude tién vao mat bam va sau d6 16p 16t tach thu nhat duoc loai bo.
Lé&p 16t tach tha nhat t6t hon 14 ¢6 lyc tach A1 1én hon hodc bang 0,05N/50mm,
tir quan diém chdng lai sy tach ra tir phan tir dinh bam trude khi s dung tim dinh
bam nhay ap.

Lép 16t tach thir nhat c6 luc taich A2 nho hon hodc bang 0,27N/50mm, tht
hon la nhé hon hodc béng 0,18N/50mm, va con t6t hon nita 12 nhé hon hodc béng
0,13N/50mm, trong d6 luc tach A2 la luc tach ra khéi mat dinh bam (mat dinh
bam thir nhét) khi loai bé 16p 16t tach thir nhit ra khoi 16p dinh bam nhay 4p & toc
d6 kéo 300mm/phit, goc boc 180°, nhiét d6 23°C, va d6 4m tuwong ddi 50%. Lép
16t tach thir nhét, khi ¢6 luc tach A2 nho hon hodc bang 0,27N/50mm, c6 thé d&

dang dugc loai bo ra khoi 16p dinh bAm nhay ap véi luc tach nho ngay ca & toe do

6

6/44



51588 7144

kéo tuong d6i nhe. CAu hinh nay con han ché ran nirt mat bam khi mat dinh bam
th{r hai dugc dén trude tién vao mat bam va sau dé 16p 16t tach thir nhét duoc loai
bo. Lép 16t tach thir nhat tot hon 13 ¢6 luc tich A2 16n hon hoic bang 0,03N/50mm,
tir quan diém chdng lai su tach ra tir phan tir dinh bam trude khi stir dung tim dinh
bam nhay ap.

Miirc chénh léch gifra luc tach A1 va luc tdch A2 nho hon hoac béng
0,22N/50mm, va tot hon 13 nho hon hodc bang 0,18N/50mm, tot hon nita 14 nhd
hon hoac béng 0,12N/50mm, va con tdt hon nita 13 nho hon hodc béng
0,08N/50mm. TAm dinh bam nhay ap hai mat, khi c6 mtrc chénh 1éch gitra A1 va
A2 nho hon hoic bang 0,22N/50mm, sé& it phu thudc vao toc do kéo, c6 thé thich
Urng v&i qué trinh gia cong & céc tde do gia cong rat khac nhau, va cho phép 16p
16t tach tha nhat d& dang duoc loai bdé ma it [am hong 16p dinh bdm nhay ap.

Lop 16t tach thir hai ¢6 luc tach B1 t6t hon 14 nhé hon luc tach Al, t6t hon
nita 12 nhé hon hodc bang 0,20N/50mm, con t6t hon nita 1a nhé hon hoic bang
0,15N/50mm, va dic biét tot hon 1a nho hon hodc bang 0,13N/50mm, trong do
lyc tach B1 la lyc tach ra khoi mat dinh bam (mét dinh bam thir hai) khi loai bd
16p 16t tach tht hai ra khéi 16p dinh bam nhay 4p & toc do kéo 10000mm/phut,
gdc boc 180°, nhiét d6 23°C, va d6 am twong dbi 50%. Lop 16t tach thi hai tdt
hon 1a ¢6 luc tach B1 1én hon hoac bé“mg 0,05N/50mm, tir quan diém chéng lai su
tach ra tur phén tor dinh bam trudc khi st dung tdm dinh bam nhay ap.

Lop 16t tach thir hai c6 luc tach B2 t6t hon 1a nho hon luc tach A2, t6t hon
nita 12 nho hon hodc bang 0,20N/50mm, con tét hon nita 1a nhé hon hodc bang
0,15N/50mm, va dic biét tét hon 1a nhé hon hodc bang 0,12N/50mm, trong dé
lyc tach B2 1a lyc tach ra khoi mat dinh bam (mat dinh bam th(r hai) khi loai bd
16p 16t tach th hai ra khoi 16p dinh bam nhay ap ¢ toc d6 kéo 300mm/phut, goc
boc 180°, nhiét d 23°C, va d6 4m twong ddi 50%. Lop 16t tach thi hai tét hon 1a
c6 luc tach B2 16n hon hodc bang 0,03N/50mm, tir quan diém chdng lai su tach
ra tir phan tr dinh bam truée khi sir dung tAm dinh bam nhay ap.

Mirc chénh léch giita luc tach B1 va luc tach B2 tot hon 1a nhé hon hodc

bang 0,15N/50mm, t6t hon nita 14 nho hon hodc bang 0,10N/50mm, va con tdt
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hon nira 1a nhé hon hoac béng 0,05N/50mm. TAm dinh bam nhay 4p hai mdt, khi
c6 muc chénh Iéch gitta B1 va B2 nho hon hoac béng 0,15N/50mm, it phu thudc
vao tde d6 kéo va co thé thich Gmg véi qua trinh gia cong dugc thyc hién & mot
khodng toc do rong.

Muc chénh léch gitia luc tdch A1 va luc tach B1 tur [6n hon ON/50mm dén
nho hon hodc bang 0,30N/50mm, t6t hon nita 13 tir 1én hon ON/50mm dén
0,20N/50mm, con t6t hon nita 14 tir 16n hon ON/50mm dén 0,15N/50mm, con tot
hon nita 1a tr 16n hon ON/50mm dén 0,10N/50mm, va dic biét tot hon 1a tir 16n
hon ON/50mm dén 0,05N/50mm. CAu hinh gdm muc chénh léch 16n hon
ON/S0mm, nghia 13, cAu hinh cta lyc tach cta 16p 16t tach thi nhat va luc tach cla
16p 16t tach tha hai ¢ tbe do kéo 10000mm/phut khéc biét véi nhau, cho phép 16p
16t tach & phia tach nhe (c6 luc tach nhé hon) d& dang duoc loai bo ra khoi phan
t&r dinh bam. Gia st ring mot mit dinh bam cta tim dinh bam nhay 4p hai mat
dugc dan vao mat bam, va, trong luc dang & trang thai nay, 16p 16t tich kia (con
lai) duoc loai bo ra khoi tAm dinh bam nhay ap hai mat. Trong tinh hudng nay,
céu hinh trong d6 mérc chénh 1éch nay nho hon hodc bang 0,30N/50mm han ché
ran nit mat bam da duoc dan vao, vi mic chénh 1éch gitta lyc tach cua phan tir
dinh bam ra khéi mat bam va lyc tach cua 16p 16t tach ra khéi phan tir dinh bam
nho, va didu nay lam giam tng suat boc tac dong 1én mat bam. Mirc chénh léch
gitra lyc tach Al va lyc tach B1 duoc thé hién duéi dang gia tri tuyét doi.

Muc chénh 1€ch gitra lyc tach A2 va luc tach B2 t5t hon 1a nhé hon hodc
béng 0,13N/50mm, t6t hon nira 1a nhé hon hodc béng 0,07N/50mm, va con tot
hon ntta 1a nhé hon hoac béng 0,04N/50mm. Gid st réng mot mat dinh bam cua
tam dinh bam nhay 4p hai mit duoc dan vio mit bam, va, trong liuc dang & trang
thai nay, 16p 16t tach kia (con lai) dwoc loai bé ra khoi tim dinh bam nhay ap hai
mit. Trong tinh hudng nay, khi muc chénh 1éch giita A2 va B2 nhé hon hoic bang
0,13N/50mm, tdm dinh bam nhay 4p hai mt nay it gdy ran nirt mit bam da duoc
dan vao ngay cd & tbc do gia cong tuong dbi nhe, vi mirc chénh léch giita luc tach
ctia phan tir dinh bam ra khéi mat bam va luc tach ctia 16p 16t tach ra khoi phan

tir dinh bam 1a nho, va diéu nay lam giam Ung sudt boc tdc dong lén mat bam.
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Mirc chénh 1€ch gitta luc tAich A2 va luc tach B2 dugc thé hién dudi dang gia tri
tuyét doi. Luc tach A2 va luc tach B2 ¢ thé gidng hodc khac nhau. Khi luc tach
A2 va lyc tach B2 khac nhau, bat ky lyc tach ndo c6 thé 16n hon luc tach con lai.

Céc luc tach co thé duoc do theo Tiéu chudn coéng nghiép Nhat Ban
(Japanese Industrial Standards) JIS Z0237:2000. Céac lyc tach thuong c6 xu hudng
phu thudc vao cac loai ctia cac 16p 16t tach dugc stir dung. Cu thé, khi 16p 16t tach
bao gom dé va 16p tach (16p xtr 1y tach), cac luc tach thuong co xu hudng phu
thudc vao loai va thanh phéan cua 16p téch tiép xtic vdi 16p dinh bam nhay éap.
L&p dinh bam nhay ap

Lop dinh bam nhay 4p trong tdm dinh bam nhay 4p hai mat c6 thé 1a mot
16p don, hodc hé nhiéu 16p gdm cac 16p gidng hoic khac nhau,

Chat dinh bam nhay 4p dé tao nén 16p dinh bam nhay 4p khong bi gi6i han,
nhung thuong duoc lay vi du bai cac chéat dinh bam nhay 4p acrylic, cac chat dinh
bam nhay ap cao su (nhu cic chat dinh bam bao gdm cac cao su ty nhién, cac cao
su téng hop, va cac hdn hop cua chung), cac chat dinh bam nhay ap silicon, céc
chat dinh bam nhay &p polyeste, cac chat dinh bam nhay 4p uretan, céc chat dinh
bam nhay &p polyete, cac chat dinh bAm nhay ap polyamit, va cac chét dinh bam
nhay 4p flocacbon. Chit dinh bam nhay 4p dé tao nén 16p dinh bam nhay ap t6t
hon 1 dugc chon tir cac chét dinh bam nhay 4p acrylic tir quan diém d¢ dinh bam,
kha ning chiu thoi tiét, chi phi, va kha nang thiét ké t6t dudi dang chat dinh bam
nhay 4p. Lop dinh bam nhay ap tot hon 1a 16p dinh bam nhay ap acrylic duoc lam
bang hodc tir chat dinh bam nhay ap acrylic. Lép dinh bam nhay ap c6 thé duoc
lam béng hodc tir mdi trong s cac chit dinh bam nhay 4p khac nhau & dang don
1¢ ho#ic & dang hon hop.

Lép dinh bAm nhay 4p acrylic chira polyme acrylic 1am polyme nén. Polyme
acrylic 12 polyme dugc dan xuét tir mot hodc nhiéu thanh phan monome bao gom
monome acrylic (monome ¢6 (met)acryloyl trong phéan tir). Nghia 14, polyme
acrylic bao gdm don vi cdu thanh dwoc din xuét tir monome acrylic nhw vay. Lép

dinh bam nhay 4p acrylic c6 thé chira mdi trong s6 cac polyme acrylic khac nhau
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& dang don 18 ho#ic & dang hén hop.

Nhu duoc sir dung & déy, thuat ngit “polyme nén” dung dé chi thanh phan
chil yéu trong s6 cac thanh phan polyme dugc sir dung dé tao nén 16p dinh bam
nhay 4p; chang han, dung dé chi thanh phan polyme c6 mit trong cAc thanh phan
polyme & ty 18 16n hon 50% khéi luong. Lép dinh bam nhay ap acrylic c6 thé
chtta polyme acrylic & ty 1& t6t hon 1a 16n hon hogc bang 60% khoi lugng, va tét
hon nita la 16n hon hoac bang 70% khéi lugng, cua téng sb (100% khoi luong)
16p dinh bam nhay ap acrylic.

Polyme acrylic t&t hon 1& polyme dugc dan xuét tir (cAc) thanh phan
monome vé co ban bao gom (met)acrylic alkyl este. Nghia la, polyme acrylic t6t
hon 14 bao gom don vi céu thanh duoc din xuét tir (met)acrylic alkyl este. Nhur
dugc sir dung & day, thudt ngit “(met)acrylic” dung & chi “acrylic” va/hoac
“metacrylic” (hodc mot hodc ca hai “acrylic” va “metacrylic”). Nhu trén d6i véi
cac giai thich khac.

(Met)acrylic alkyl este dudi dang thanh phdn monome co ban tét hon 1a
dugc chon tir cac (met)acrylic alkyl este cé alkyl mach théng hodc mach nhanh.
Polyme acrylic ¢6 thé duoc dan xuét tir mdi trong sé cac (met)acrylic alkyl este
khéac nhau & dang don 1é hoic & dang hon hop.

(Met)acrylic alkyl este c6 alkyl mach théng hoac mach nhanh khong bi gioi
han, nhung thuong duoc 14y vi du boi cac (met)acrylic alkyl este c6 C-Cyp alkyl
mach thang hodc mach nhanh, nhu metyl (met)acrylat, etyl (met)acrylat, propyl
(met)acrylat, isopropyl (met)acrylat, n-butyl (met)acrylat, isobutyl (met)acrylat,
s-butyl (met)acrylat, t-butyl (met)acrylat, pentyl (met)acrylat, isopentyl
(met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl (met)acrylat, 2-
etylhexyl (met)acrylat, isooctyl (met)acrylat, nonyl (met)acrylat, isononyl
(met)acrylat, dexyl (met)acrylat, isodexyl (met)acrylat, undexyl (met)acrylat,
dodexyl (met)acrylat (lauryl (met)acrylat), tridexyl (met)acrylat, tetradexyl
(met)acrylat, pentadexyl (met)acrylat, hexadexyl (met)acrylat, heptadexyl
(met)acrylat, octadexyl (met)acrylat (stearyl (met)acrylat), isostearyl (met)acrylat,

nonadexyl (met)acrylat, va icosyl (met)acrylat. Trong s cac (met)acrylic alkyl
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este ¢6 alkyl mach théng hodc mach nhédnh nhu vay, dugc uu tién la céc
(met)acrylic alkyl este c6 C,-Cig (t6t hon 14 C,-Cy) alkyl mach thing hodc mach
nhanh.

Céc thanh phin monome dé tao nén polyme acrylic ¢6 thé chira (met)acrylic
alkyl este & ty 1& tot hon 13 16n hon hodc bang 50% khdi lwong (chang han, 50 dén
100% khdi luong), t6t hon nira 13 16n hon hoic bang 70% khdi lugng, con t6t hon
nita 1a 16n hon hodc bang 85% khdi luong, va dic biét t6t hon 1a 16n hon hoac
bang 90% khéi lwong, ctia tong s6 (100% khdi lwong) toan bd cac thanh phan
monome, mac du luong nay khdong bi gidi han. Luong nay t6t hon 14 nho hon
100% khéi lugng, t6t hon nita 12 nhé hon hodc bang 99,5% khdi lugng, con tot
hon nira 1a nho hon hodc bang 98% khdi luong, va dic biét t6t hon 1a nho hon
hogc bang 97% khdi luong. (Met)acrylic alkyl este, khi c6 mat theo ty 1& trong
khodng ndy, 13 & cin bang ty 18 tot véi monome c6 thé copolyme héa va cé thé tao
ra 16p dinh b4m nhay ap thé hién d6 dinh bam t6t ngay ca khi mong.

Polyme acrylic c6 thé duoc dan xuét tir cac thanh phan monome con bao
gém monome c6 thé copolyme hoa ngoai (met)acrylic alkyl este. Nghia 1,
polyme acrylic c6 thé bao gdm don vi cdu thanh duge din xuat tir monome c6 thé
copolyme héa nhu véy. Cac thanh phan monome c6 thé bao gdbm mdi trong s6 cac
monome cé thé copolyme héa khac nhau & dang don 1é hodc ¢ dang hon hop.

Monome cé thé copolyme hoa tot hon 1a it nhét mot trong sé monome chira
carboxy va monome anhydrit axit, d&é hinh thanh 16p dinh bam nhay 4p thé hién
d6 dinh bam t6t ngay ca khi mong. Cac vi du khong gi6i han vé monome chira
carboxy bao gbém axit acrylic, axit metacrylic, carboxyetyl (met)acrylat,
carboxypentyl (met)acrylat, axit itaconic, axit maleic, axit fumaric, va axit
crotonic. Cac vi du khong gi6i han vé monome anhydrit axit bao gdm anhydrit
maleic va anhydrit itaconic.

Céc thanh phin monome dé tao nén polyme acrylic ¢é thé chira monome
chtra carboxy va/hodac monome anhydrit axit & ty 1€ t5t hon 14 16n hon hodc b?mg
0,2% khdi luong, tot hon nita 1a 16n hon hodc bang 0,5% khdi lwgng, con tét hon

ntra 1a 16n hon hoac béng 1% khéi luong, va dic biét t6t hon 1 16n hon hodc béng

11



51588 12/44

2% khdi lugng, cua téng ) (100% khéi lugng) toan bd cac thanh phén monome,
mic du lwong nay khong bi giéi han. Luong nay tot hon 14 nhé hon hoic bing
15% khoi luong, t6t hon nita 1a nhé hon hodc b.:!mg 12% khdi luong, con tdt hon
ntra 1a nho hon hoac béng 10% khéi luong, va dac biét t6t hon 1a nho hon hodc
bang 7% khoi lugng. Monome chira carboxy va/hodc monome anhydrit axit, khi
c6 mit theo ty 16 trong khoang nay, 1a & can bang ty 1é t6t véi (met)acrylic alkyl
este va co thé tao ra 16p dinh bam nhay 4p thé hién d6 dinh bam tét ngay ca khi
mong.

Cac thanh phan monome c¢6 thé con bao gdm, dudi dang (cic) monome c6
thé copolyme hoa, monome chtra nhém chire, dé dua cac diém lién két ngang vao
trong polyme acrylic va/hodc dé cho phép polyme acrylic ¢6 luc cd két 1én hon.
Céc vi du vé monome chira nhém chirc bao gdm cdc monome chira hydroxy, céc
monome chta epoxy, cdc monome chita nito, cac monome chira keto, cac
monome chra alkoxysilyl, cdc monome chtta sulfo, va cidc monome chua
phosphat. Trong sé ching, duoc uu tién 1a cic monome chira hydroxy va céac
monome chua nito. Cac thanh phan monome c6 thé bao gdm mdi trong s6 cac
monome chtra nhom chirc khac nhau & dang don 1¢ hodc & dang hon hop.

Céac vi du khong gidi han vé cidc monome chira hydroxy bao gdém céc
hydroxyalkyl (met)acrylat nhu 2-hydroxyetyl (met)acrylat, 2-hydroxypropyl
(met)acrylat, 3-hydroxypropyl (met)acrylat, 4-hydroxybutyl (met)acrylat, 6-
hydroxyhexyl (met)acrylat, 8-hydroxyoctyl (met)acrylat, 10-hydroxydexyl
(met)acrylat, 12-hydroxylauryl (met)acrylat, va (4-
hydroxymetylxyclohexyl)metyl (met)acrylat; cac ruou khong no nhu ruou vinylic
va rugu alylic; va cdc polypropylen glycol mono(met)acrylat.

Céc vi du khdng gidi han vé cac monome chira epoxy bao gdm cdc monome
chira glyxidyl nhu glyxidyl (met)acrylat, metylglyxidyl (met)acrylat, va alyl
glyxidyl ete.

Céc vi du khong gi6i han vé cac monome chtra nito bao gdm cac monome
chtra amido, cdc monome chira amino, cac monome chlta Xyano, va cAc monome

ma moi monome c6 vong chira nito. Cac vi du khong giéi han vé€ cdc monome
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chita amido bao gdébm (met)acrylamit, N,N-dimetyl(met)acrylamit, N-
butyl(met)acrylamit, N-metylol(met)acrylamit, N-metylolpropan(met)acrylamit,
N-metoxymetyl(met)acrylamit, va N-butoxymetyl(met)acrylamit. Cac vi du
khéng gidi han vé cac monome chira amino bao gdm aminoetyl (met)acrylat, N,N-
dimetylaminoetyl (met)acrylat, va t-butylaminoetyl (met)acrylat. Cac vi du khéng
gidi han vé cac monome chira xyano bao gdm acrylonitril va metacrylonitril. Cac
vi du khdng giéi han vé cdc monome ma mdi monome cé vong chira nito bao gdm
N-vinyl-2-pyrolidon, N-metylvinylpyrolidon, N-vinylpyridin, N-vinylpiperidon,
N-vinylpyrimidin, N-vinylpiperazin, N-vinylpyrazin, N-vinylpyrol, N-
vinylimidazol, N-vinyloxazol, N-vinylmorpholin, N-vinylcaprolactam, va N-
(met)acryloylmorpholin.

Céc vi du khong gi6i han vé cdc monome chira keto bao gém diaxeton
(met)acrylamit, diaxeton (met)acrylat, vinyl metyl keton, vinyl etyl keton, alyl
axetoaxetat, va vinyl axetoaxetat.

Cac vi du vé cac monome chira alkoxysilyl bao gom, nhung khéng bi gi6i
han &, 3-(met)acryloxypropyltrimetoxysilan, 3-
(met)acryloxypropyltrietoxysilan, 3-(met)acryloxypropylmetyldimetoxysilan, va
3-(met)acryloxypropylmetyldietoxysilan.

Céac vi du khong gi6i han vé cac monome chira sulfo bao gdém axit
styrensulfonic, axit alylsulfonic, axit 2-(met)acrylamido-2-metylpropansulfonic,
axit (met)acrylamido-propansulfonic, sulfopropyl (met)acrylat, va axit
(met)acryloyloxynaphtalensulfonic.

Vi du khéng gi6i han vé cac monome chtia phosphat la 2-
hydroxyetylacryloyl phosphat.

Cac thanh phdn monome dé tao nén polyme acrylic c6 thé bao gdbm monome
chtra nhom chtc & ty 18 thuong 13 16n hon hodc bang 0,1% khdi lugng, 16n hon
hodc bang 0,5% khéi lwong, 16n hon hodc bang 1% khdi lwong, 16n hon hodc bang
5% khéi lugng, hodc 16n hon hodc bang 10% khéi lvong, cua tong s6 (100% khéi

lwong) toan bd cac thanh phan monome. Thong thuong, ty 1é nay c6 thé nho hon
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hodc bang 40% khéi lwong, hodc nhé hon hodc bang 20% khdi lwong, hodc cac
thanh phan monome c¢6 thé gan nhu khong chita cdc monome chira nhém chirc
nhu vay. Nhu duoc st dung & déy, thudt ngit “gan nhu khong chira” dung dé chi
truong hop trong d6 thanh phan duoc dé cap dén khong dugc dua vao theo cach
¢6 chu y, nhung duge chira mét cach khong chu ¥ (chang han, dugc dua vao khéng
thé tranh khoi). Trong trudng hop nay, ty 1& nay thudng 1a nho hon hoic bang
0,05% khdi lugng, hodc nhé hon hogc bang 0,01% khéi luong.

Céc thanh phan monome c6 thé con bao gdm, dudi dang (c4c) monome c6
thé copolyme héa, mot hodc nhiéu monome khac. Cac vi du khong gi6i han vé
cac monome khac bao gdm cic monome vinyl este nhu vinyl axetat, vinyl
propionat, va vinyl laurat; cac hop chat vinyl thom nhu styren, cc styren duoc
thé (nhu a-metylstyren), va vinyltoluen; cac xycloalkyl (met)acrylat nhu
xyclohexyl (met)acrylat, xyclopentyl (met)acrylat, dixyclopentanyl (met)acrylat,
va isobornyl (met)acrylat; cac (met)acrylat chira vong thom dugc lay vi dy boi
cac aryl (met)acrylat (nhu phenyl (met)acrylat), cac aryloxyalkyl (met)acrylat
(nhu phenoxyetyl (met)acrylat), va cac arylalkyl (met)acrylat (nhu benzyl
(met)acrylat); cac monome olefin nhu etylen, propylen, isopren, butadien, va
isobutylen; cac monome chtta clo nhu vinyl clorua va vinyliden clorua; céac
monome chira isoxyanat nhu 2-(met)acryloyloxyetyl isoxyanat; cac monome
chira alkoxy nhu metoxyetyl (met)acrylat va etoxyetyl (met)acrylat; va céac
monome vinyl ete nhu metyl vinyl ete va etyl vinyl ete.

Céc thanh phin monome dé tao nén polyme acrylic co thé bao gdm (c4c)
monome khac & ty 1€, chéng han, I1én hon hoac bﬁng 0,05% khéi lugng, hodc 16n
hon hodc bang 0,5% khdi luong, cta téng s (100% khdi lugng) cac thanh phan
monome. Ty 1& nay c6 thé chdng han nho hon hodc bang 20% khdi luong, nho
hon hoac béng 10% khoi lugng, hodc nhé hon hodc béng 5% khoi luong, hodc
c4c thanh phin monome c6 thé gan nhu khong chira cac monome khac nhau nhu
vay.

Céc thanh phdn monome dé tao nén polyme acrylic c6 thé bao gdm monome

da chirc c6 thé copomyme hoa bang cac thanh phan monome khac dé tao ra
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polyme acrylic, dé tao ra céu tric ciu (ciu troc lién két ngang) trong khung
polyme. Cac vi du khéng giéi han v& monome da chirc bao gdm cic monome ma
moi monome ¢é ca nhém (met)acryloyl va mot nhoém chie dé phan tmg khac
trong phan tr, nhu hexandiol di(met)acrylat, (poly)etylen glycol di(met)acrylat,
(poly)propylen glycol di(met)acrylat, neopentyl glycol di(met)acrylat,
pentaerytritol di(met)acrylat, trimetylolpropan tri(met)acrylat, pentaerytritol
tri(met)acrylat, dipentaerytritol hexa(met)acrylat, cic epoxy (met)acrylat (nhu cac
polyglyxidyl (met)acrylat), cac polyeste (met)acrylat, va cac uretan (met)acrylat.
Céc thanh phan monome c6 thé bao gdm mdi trong s6 cac monome da chirc khac
nhau & dang don 1é hodc & dang hon hop. Monome da chirc thé hién chirc nang
twong tw v6i chét lién két ngang nhu duoc dé cap dén dudi day va co thé con duoc
goi 13 chat lién két ngang.

Polyme nén, nhu polyme acrylic, duogc chira trong 16p dinh bam nhay ap
thu dugce nho qué trinh polyme hoa cac thanh phan monome. Ky thuit polyme
hoa khong bi gidi han, nhung duoc 14y vi du boi cac ki thudt gdm polyme hoa
dung dich, polyme hoa nhii twong, polyme hoa khdi, va polyme hoa bang cach
chiéu birc xa quang hoa (polyme héa birc xa quang hoéa). Cu thé, k¥ thudt polyme
hoéa dung dich va k§ thuat polyme hoa birc xa quang héa 1a dugc uu tién, trong s6
do k¥ thuat polyme hoéa dung dich la dugc uvu tién hon nita, thuong 1a tor quan
diém do trong sudt va chi phi cua 1ép dinh bam nhay ép.

Qué trinh polyme héa céc thanh phin monome c6 thé st dung dung moi
thong thuong gdm nhiéu loai. Cac vi du khong gidi han vé& dung méi bao gbm céc
dung méi hiru co duge 14y vi du bai cic este nhu etyl axetat va n-butyl axetat; cic
hydrocacbon thom nhu toluen va benzen; cac hydrocacbon béo nhu n-hexan va
n-heptan; cac hydrocacbon vong béo nhu xyclohexan va metylxyclohexan; va cac
keton nhu metyl etyl keton va metyl isobutyl keton. Qué trinh polyme héa c6 thé
str dung mdi trong s6 cac dung moi khac nhau & dang don 1é hodc & dang hon hop.

Qué trinh polyme hoa cac thanh phan monome c6 thé sir dung chat khoi
mao polyme hoéa nhu chit khoi mao nhiét hodc chat khoi mao quang, theo loai

phan ung polyme héa. Qua trinh polyme héa c6 thé sir dung mdi trong 36 cac chat
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khoi mao polyme héa khac nhau & dang don 1é hodc & dang hdn hop.

Chét khoi mao nhiét khong bi gidi han, nhung thudng duoc lay vi du boi
cac chit khoi mao polyme hoa azo, cac chat khoi mao polyme héa peroxit (nhur
dibenzoyl peroxit, tert-butyl permaleat, kali persulfat va céac persulfat khéc,
benzoyl peroxit, va hydro peroxit), cac chat khoi mao etan duoc thé nhu etan dugc
thé phenyl, aromatic cacbonyl cac hop chét, va cac chat khoi mao polyme hoa oxy
hoa khtr. Trong sb ching, cic chit khoi mao polyme héa azo dwoc bdc 16 trong
Cong b don yéu cau cép Bing doc quyén sang ché Nhat Ban chwa xét nghiém sb
(JP-A) 6 2002-69411 14 duoc uu tién. Cac vi du khong gii han vé cac chat khoi
mao polyme hoda azo bao gdbm 2,2’-azobisisobutyronitril, 2,2’-azobis-2-
metylbutyronitril, dimetyl 2,2°-azobis(2-metylpropionat), va axit 4,4’-azobis-4-
xyanovaleric. Luong cua chat khoi mao nhiét c6 thé 1a lugng dién hinh va, chang
han, thudng c6 thé duoc chon trong khoang tir 0,005 dén 1 phan khéi lugng, va
tot hon 14 tr 0,01 dén 1 phan khdi luong, trén mdi 100 phan khéi lugng cia cac
thanh phan monome.

Chat khoi mao quang khéng bi gi¢i han, nhung thudng dugc lay vi du boi
céc chat khoi mao quang benzoin ete, cac chat khoi mao quang axetophenon, cac
chét khoi mao quang o-ketol, cac chét khoi mao quang sulfonyl clorua thom, cac
chat khoi mao quang oxim quang hoat, cac chat khoi mao quang benzoin, cac chat
khoi mao quang benzil, cc chat khoi mao quang benzophenon, cic chat khoi mao
quang ketal, va cac chat khoi mao quang thioxanton; ciing nhu céc chat khoi mao
quang axylphosphin oxit, va cac chat khoi mao quang titanoxen. Cac vi du khong
giéi han vé cac chat khoi mao quang benzoin ete bao gdm benzoin metyl ete,
benzoin etyl ete, benzoin propyl ete, benzoin isopropyl ete, benzoin isobutyl ete,
2,2-dimetoxy-1,2-diphenyletan-1-on, va anisol metyl ete. Cac vi du khong gié1
han vé cac chit khoi mao quang axetophenon bao gom 2,2-dietoxyaxetophenon,
2,2-dimetoxy-2-phenylaxetophenon, 1-hydroxyxyclohexyl phenyl keton, 4-
phenoxydicloaxetophenon, va 4-(t-butyl)dicloaxetophenon. Céc vi du khong gioi
han vé cac chit khoi mao quang a-ketol bao gbm 2-metyl-2-

hydroxypropiophenon va 1-[4-(2-hydroxyetyl)phenyl]-2-metylpropan-1-on. Vi
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du khéng giéi han vé cac chat khoi mao quang sulfonyl clorua thom 13 2-
naphtalensulfonyl clorua. Vi du khong gi6i han vé cac chét khoi mao quang oxim
quang hoat la 1-phenyl-1,1-propandion-2-(O-etoxycacbonyl)-oxim. Vi du khéng
gi6i han vé céc chét khoi mao quang benzoin 1a benzoin. Vi du khong gii han veé
céc chat khoi mao quang benzil 1a benzil. Cac vi du khong gidi han vé cac chat
khoi mao quang benzophenon bao gdm benzophenon, axit benzoylbenzoic, cac
3,3’-dimetyl-4-metoxybenzophenon, polyvinylbenzophenon, va a-
hydroxyxyclohexyl phenyl keton. Vi du khong giéi han vé cac chat khoi mao
quang ketal 1a benzil dimetyl ketal. Cac vi du khong gi61 han vé cac chét khoi
mao quang thioxanton bao gdm thioxanton, 2-clothioxanton, 2-metylthioxanton,
2,4-dimetylthioxanton, isopropylthioxanton, 2,4-diisopropylthioxanton, va
dodexylthioxanton. Céc vi du khéng giéi han vé cac chat khoi mao quang
axylphosphin oxit bao gdom 2.4,6-trimetylbenzoyl-diphenyl-phosphin oxit va
bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit. Vi du khong gisi han vé cac chat
khoi mao quang titanoxen 1a bis(n’-2,4-xyclopentadien-1-yl)-bis(2,6-diflo-3-(1H-
pyrol-1-yl)-phenyl)titan. Luong ctia chit khoi mao quang c¢6 thé 1a luong thong
thuong hodc phd bién va, ching han, thudng c6 thé duoc chon trong khoang tir
0,01 d@én 3 phan khéi lugng, va tdt hon 1a tir 0,1 dén 1,5 phan khéi luong, trén mdi
100 phan khéi lugng ciia cac thanh phan monome.

L&p dinh bam nhay ap c6 thé bao gdm nhuya dinh. Lép dinh bam nhay ép,
khi bao gdm nhya dinh nhu véy, c¢6 xu huéng c6 d6 dinh bam t&t hon ngay cé khi
mong. Lép dinh bam nhay 4p, khi bao gdm polyme acrylic lam polyme nén &
dang hén hop cua ching véi nhua dinh, thé hién do dinh bam vuot troi voi mat
bam va chdng tach tét hon.

Céc vi du vé nhya dinh bao g6m cac nhua dinh phenol, cac nhya dinh terpen,
cac nhua dinh rosin, cac nhya dinh hydrocacbon, cac nhya dinh epoxy, cac nhya
dinh polyamit, cdc nhya dinh dan hdi, va cc nhya dinh keton. Cac vi du vé nhua
dinh con bao gdm cac oligome (céc polyme thdp) cta cac (met)acrylic alkyl este,
nhu cac oligome gilra dixyclopentanyl metacrylat va metyl metacrylat. Lop dinh

bam nhay ap c6 thé bao gdm mdi trong s6 cac nhua dinh khéc nhau & dang don 1¢
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hodc & dang hdn hop.

Céc vi du khong gi6i han vé cac nhua dinh phenol bao gdm cac nhya terpen
phenol, cic nhya terpen phenol hydro hoéa, cac nhua alkylphenol, va cac nhua
rosin phenol. Céc nhua terpen phenol 14 cic polyme, mdi polyme bao gbm gbc
terpen va gdc phenol, va cac vi du cta chung bao gdm cac copolyme gitra hop
chét terpen va phenol (cic nhyra copolyme terpen-phenol), va cic nhua terpen cai
bién bang phenol tao ra tir viéc cai bién polyme dong nhat terpen hodc copolyme
bang phenol. Cac vi du khong giéi han vé terpen dé tao nén cac nhua terpen phenol
bao gdm cac monoterpen nhu o-pinen, B-pinen, va cac limonen (nhu d-limonen,
I-limonen, va d/I-limonen (dipenten)). Cac nhya terpen phenol hydro hoéa 1a cac
nhua ma mdi nhya cé ciu tric tao ra tir su hydro héa nhya bat ky trong s6 cac
nhua terpen phenol. Cic nhua alkylphenol 13 cédc nhya dugc din xuat tir
alkylphenol va formaldehyt (cac nhwa phenol dang dau). Cac vi du khong gidi
han vé cac nhua alkylphenol bao gém cac nhua loai novolac va cac nhua loai resol.
Céc nhua rosin phenol 1a c4c nhya tao ra tir viéc céi bién céc rosin hodc cac dan
Xuét rosin néu dudi day bang phenol. Cac nhya rosin phenol thu duge thuong
bang quy trinh gdm budc bd sung phenol vao rosin nhu vay hoic dan xuat rosin
néu dudi day nhd su xtc tac cua chit xtc tac axit, tiép theo 1a polyme hoa nhiét.

Céc vi du khong gi6i han vé cac nhwa dinh terpen bao gém céc polyme ciia
céc terpen (dién hinh 13, cac monoterpen) nhu a-pinen, B-pinen, d-limonen, I-
limonen, va dipenten. Mdi trong s c4c polyme terpen c6 thé 1a polyme dong nhét
cta terpen don 1¢, hodc cac copolyme cua hai hodc nhidu terpen khac nhau. Céc
vi du vé polyme ddng nhét cua terpen don 1é bao gdm cac polyme a-pinen, cac
polyme B-pinen, va céc polyme dipenten. Cac nhya dinh terpen cai bién la cac
nhua tao ra tir viéc cai bién cac nhya terpen (cic nhya terpen cai bién). Céac vi du
khong giéi han vé cac nhya terpen cai bién bao gdm cac nhua terpen cai bién boi
styren va cdc nhua terpen hydro hoa.

Céc vi du vé cac nhua dinh rosin bao gé)m c4c rosin va cac nhua dan xuét
rosin. Cac vi du khéng giéi han vé cac rosin bao gébm céc rosin khong cai bién

(céac rosin tu nhién) nhu rosin géom, rosin g0, va rosin dau nhya thdng; va cac rosin
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cai bién tao ra tir viée cai bién cac rosin khong cai bién nay thuong bang phan ng
hydro héa, phan tng di ly, hodc phan tmg polyme hoa. Céc vi du vé céc rosin cai
bién bao gdm céc rosin hydro héa, cac rosin khong can xtmg, cac rosin polyme
héa, va céc rosin cai bién hoa hoc khac. Cac vi du vé cac nhya dan xuét rosin bao
gém céc dan xuét cla céc rosin. Cu thé, cac vi du khéng giéi han vé céc nhya dan
xudt rosin bao gdm cac este rosin nhu cac este rosin khong cai bién, 1a céc este
gifta cac rosin khong cai bién va cc ruou, va cac este rosin cai bién, 1a cAc este
gifta c4c rosin cai bién va cac ruou; cac rosin cai bién bang axit béo khong no tao
ra tir viéc cai bién céc rosin bang cac axit béo khong no; céc este rosin cai bién
bang axit béo khong no tao ra tir viéc cai bién cac este rosin bang céc axit béo
khong no; cac rugu rosin tao ra tir qué trinh xur Iy khur carboxy cua céc rosin hoéc
clia cdc dan xudt rosin; va cadc mudi kim loai clia cac rosin hodc cac dan XuAt rosin.
Céc vi du cu thé vé cac este rosin bao gdm cac metyl este, cac trietylen glycol este,
cac glyxerol este, va cc pentaerytritol este ciia cac rosin khong cai bién hodc cac
rosin cai bién.

Céc vi du khong gi6i han vé cac nhya dinh hydrocacbon bao gdm cac nhua
hydrocacbon béo, cac nhyra hydrocacbon thom, cadc nhya hydrocacbon vong béo,
cac nhwra dau mé béo-thom (nhu cic copolyme styren-olefin), cac nhya dau mé
béo-vong béo, cac nhua hydrocacbon hydro hda, cac nhua cumaron, va cac nhya
cumaron-inden.

L&p dinh bam nhay 4p cé thé chira nhya dinh véi lwong thuong 1a 1én hon
hodc bang 1 phan khéi lwong (vi du, 1 d&én 100 phan khdi lugng), t6t hon 14 16n
hon hodc bang 5 phan khéi lwong, t6t hon nita 14 16n hon hodc bang 10 phan khdi
lwgng, va con tét hon nita 13 16n hon hoic bang 15 phan khéi lugng, trén 100 phéan
khéi lugng cua tong sé polyme nén, mic du lwong ndy khéng bi giéi han. Lép
dinh bam nhay 4p, khi chira nhva dinh véi legng 16n hon hodc bang 1 phéan khi
luong, thé hién d6 dinh bam 5t hon ngay ca khi méng. Lwong nay tot hon 1 nho
hon hoac béng 60 phén khéi luong, va t6t hon nita 14 nho hon hodc béng 50 phén
khdi lwong, tir quan diém luc ¢ két bén nhiét vuot troi.

L&p dinh bam nhay 4p t6t hon 1 bao gdm chét 1ién két ngang. Chat lién két
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ngang lién két ngang, ching han, polyme acrylic trong 16p dinh bam nhay ap
acrylic va gép phan kiém so4t phan doan gel. Lép dinh bam nhay 4p c6 thé bao
gdm mdi trong s6 cac chat lién két ngang khac nhau & dang don 1¢ hoic & dang
hén hop.

Chat lién két ngang khong bi gii han, nhung thuong dugc lay vi du béi cac
chét lién két ngang isoxyanat, céc chit lién két ngang epoxy, céc chat lién két
ngang melamin, cc chét lién két ngang peroxit, cac chét lién két ngang ure, cac
chét lién két ngang kim loai alkoxit, cac chat lién két ngang chelat kim loai, cac
chat lién két ngang mudi kim loai, cc chit lién két ngang carbodiimit, cac chat
lién két ngang oxazolin, cac chat lién két ngang aziridin, cac chat lién két ngang
amin, cac chit 1ién két ngang hydrazin, cac cht lién két ngang silicon, va cac chat
lién két ngang silan (c4c chat két hop silan).

L&p dinh bam nhay 4p c6 thé chirta chét lién két ngang véi luong t5t hon 1a
nam trong khoang tir 0,001 dén 20 phan khdi luong, tot hon nira 1a tir 0,01 dén 15
phan khéi lwong, va dac biét tot hon 1a tir 0,5 dén 10 phan khdi lwong, trén 100
phan khéi lugng cia tong sé polyme nén, mic du lugng nay khong bi giéi han.

Céc chat lién két ngang isoxyanat 14 cic hop chat ma trung binh mdi hop
chét co hai hoic nhiéu nhém isoxyanat trén mdi phén tir (cac hop chit isoxyanat
da chuc). Cac vi du vé cac chit lién két ngang isoxyanat bao gém céc
polyisoxyanat béo, cac polyisoxyanat vong béo, va cac polyisoxyanat thom.

Céc vi du khéng gi6i han vé cac polyisoxyanat béo bao gdém 1,2-etylen
diisoxyanat; cac tetrametylen diisoxyanat nhu 1,2-tetrametylen diisoxyanat, 1,3-
tetrametylen diisoxyanat, va 1,4-tetrametylen diisoxyanat; cdc hexametylen
diisoxyanat nhu 1,2-hexametylen diisoxyanat, 1,3-hexametylen diisoxyanat, 1,4-
hexametylen diisoxyanat, 1,5-hexametylen diisoxyanat, 1,6-hexametylen
diisoxyanat, va 2,5-hexametylen diisoxyanat, cling nhu 2-metyl-1,5-pentan
diisoxyanat, 3-metyl-1,5-pentan diisoxyanat, va lysin diisoxyanat.

Céc vi du khong gidi han vé cac polyisoxyanat vong béo bao gdm isophoron

diisoxyanat; cic xyclohexyl diisoxyanat nhu 1,2-xyclohexyl diisoxyanat, 1,3-
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xyclohexyl diisoxyanat, va 1,4-xyclohexyl diisoxyanat; cac xyclopentyl
diisoxyanat nhu 1,2-xyclopentyl diisoxyanat va 1,3-xyclopentyl diisoxyanat;
cling nhu xylylen diisoxyanat hydro hoéa, tolylen diisoxyanat hydro hoa,
diphenylmetan diisoxyanat hydro hoa, tetrametylxylen diisoxyanat hydro héa, va
4,4’-dixyclohexylmetan diisoxyanat.

Céc vi du khong gidi han vé cac polyisoxyanat thom bao gom 2,4-tolylen
diisoxyanat, 2,6-tolylen diisoxyanat, 4,4’-diphenylmetan diisoxyanat, 2,4’-
diphenylmetan diisoxyanat, 2,2’-diphenylmetan diisoxyanat, 4,4’-diphenyl ete
diisoxyanat, 2-nitrodiphenyl-4,4’-diisoxyanat, 2,2’-diphenylpropan-4,4’-
diisoxyanat, 3,3’-dimetyldiphenylmetan-4,4’-diisoxyanat, 4,4’-diphenylpropan
diisoxyanat, m-phenylen diisoxyanat, p-phenylen diisoxyanat, naphtylen-1,4-
diisoxyanat, naphtylen-1,5-diisoxyanat, 3,3’-dimetoxydiphenyl-4,4’-diisoxyanat,
xylylen-1,4-diisoxyanat, va xylylen-1,3-diisoxyanat.

Céc vi du vé céc chat lién két ngang isoxyanat con bao gom c4c san pham
thwong mai nhu san phdm cong trimetylolpropan/tolylen diisoxyanat (tén thuong
mai CORONATE L, cung cdp boi TOSOH CORPORATION),
trimetylolpropan/hexametylen diisoxyanat san phdm cong (tén thuong mai
CORONATE HL, cung cdp béi TOSOH CORPORATION), va san pham cong
trimetylolpropan/xylylen diisoxyanat (tén thuong mai TAKENATE D-110N, cung
cap béi Mitsui Chemicals Inc.).

Chét lién két ngang isoxyanat nhu vay khong phai c6 mat trong huyén phu
hé nuée ciia polyme acrylic cai bién duoc diéu ché bang cach polyme héa nhii
twong, nhung, khi can, c6 thé c6 mit trong d6 & dang chét lién két ngang isoxyanat
duoc chan, dé c6 do phan ng cao hon véi nudc.

(Cac) chat lién két ngang isoxyanat, khi dugc st dung lam chét lién két
ngang, ¢6 thé c6 mat véi luong t6t hon 14 16n hon hodc bang 0,5 phan khdi luong,
t&t hon nita 13 16n hon hodc bang 1 phan khéi lwong, va con t6t hon nita 13 16n
hon hodc bang 1,5 phan khéi lugng, trén 100 phan khéi lugng cua tong s6 polyme
nén, mac di lugng nay khong bi giéi han. Luwong nay t&t hon 1a nho hon hoic
bang 10 phan khéi luong, t6t hon nita 1a nho hon hodc bang 8 phan khi luong,
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va con tot hon nita 12 nhé hon hosc bang 5 phan khdi lwong.

Céc vi du khéng gi6i han vé cac chat lién két ngang epoxy (cic hop chat
epoxy da chic) bao gdm  N,N,N’ N’-tetraglyxidyl-m-xylendiamin,
diglyxidylanilin, 1,3-bis(N,N-diglyxidylaminometyl)xyclohexan, 1,6-hexandiol
diglyxidyl ete, neopentyl glycol diglyxidyl ete, etylen glycol diglyxidyl ete,
propylen glycol diglyxidyl ete, cac ete polyetylen glycol diglyxidyl, cac ete
polypropylen glycol diglyxidyl, cac ete sorbitol polyglyxidyl, cac ete glyxerol
polyglyxidyl, céac ete pentaerytritol polyglyxidyl, ciac ete polyglyxerol
polyglyxidyl, céc ete sorbitan polyglyxidyl, céc ete trimetylolpropan polyglyxidyl,
diglyxidyl adipat, diglyxidyl o-phtalat, triglyxidyl-tris(2-hydroxyetyl)isoxyanurat,
resorxinol diglyxidyl ete, va bisphenol-S diglyxidyl ete; cling nhu cic nhua epoxy
ma mdi nhya c6 hai hodc nhiéu nhém epoxy trén mdi phan tir. Cac vi du khong
gii han vé cac chat lién két ngang epoxy con bao gdm cac san pham thwong mai
nhu san phim c6 san dudi tén thuong mai TETRAD C (caa MITSUBISHI GAS
CHEMICAL COMPANY, INC.).

(Cac) chat lién két ngang epoxy, khi duoc st dung lam chat lién két ngang,
c6 thé c6 mat v6i lwong tot hon 14 tir 1én hon 0 phan khéi lvong dén 1 phan khéi
lugng, t6t hon nita 1 tr 0,001 dén 0,5 phén khéi luong, con t6t hon nita 13 tr
0,002 dén 0,2 phin khéi luong, con tdt hon nita 1a tir 0,005 dén 0,1 phan khdi
luong, va dic biét tét hon 1a tir 0,008 dén 0,05 phan khdi lugng, trén 100 phan
khoi luong cia tong sd polyme nén, mic du (cac) chat lién két ngang epoxy co
thé c6 mat voi luong khac bat ky.

Dé lam cac chét lién két ngang peroxit, chit bat ky trong s6 cac chét lién
két ngang peroxit sinh ra cac loai gbc hoat tinh khi sir dung nhiét dé lam cho
polyme nén lién két ngang déu c6 thé sir dung mot cach thich hop, trong sb d6 cac
peroxit c6 nhiét do chu ky ban hity mot phat nam trong khoang tir 80°C dén 160°C
la dugc wu tién, va céc peroxit ¢6 nhi€t do chu ky ban huy mot phat nam trong
khoang tir 90°C dén 140°C 1a duoc uu tién hon.

Céc vi du khong gidi han vé cac chét lién két ngang peroxit bao gdbm di(2-
etylhexyl) peroxydicacbonat (nhiét d§ chu ky ban huy mot phut: 90,6°C), di(4-t-
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butylxyclohexyl) peroxydicacbonat (nhiét 6 chu ky ban huy mét phut: 92,1°C),
di-sec-butyl peroxydicacbonat (nhiét d§ chu ky ban hily mét phut: 92,4°C), t-butyl
peroxyneodecanoat (nhi€t d6 chu ky ban huy mot phut: 103,5°C), t-hexyl
peroxypivalat (nhiét d6 chu ky ban huy mét phut: 109,1°C), t-butyl peroxypivalat
(nhiét do chu ky ban huy mét phut: 110,3°C), dilauroyl peroxit (nhiét d6 chu ky
ban huy mdt phut: 116,4°C), di-n-octanoyl peroxit (nhiét dd chu ky ban huy mot
phat: 117,4°C), 1,1,3,3-tetrametylbutyl peroxy-2-etylhexanoat (nhiét d§ chu ky
ban huy mot phut: 124,3°C), di(4-metylbenzoyl) peroxit (nhiét d6 chu ky ban huy
mot phut: 128,2°C), dibenzoyl peroxit (nhiét d6 chu ky ban huy mot phit:
130,0°C), t-butyl peroxyisobutyrat (nhiét d6 chu ky ban huy mét phut: 136,1°C),
va 1,1-di(t-hexylperoxy)xyclohexan (nhiét do chu ky ban hily mot phut: 149,2°C).

“Chu ky ban hity” cua chét lién két ngang peroxit 1a chi s6 cho biét muc
phan hity cua peroxit va dung dé chi thoi gian can thiét dé luvong ciia peroxit giam
tr mot gié tri d3 chon dén mot nira gia tri do. Cac nhiét 46 phan huy d6i véi cac
chu ky ban hay bat ky (tily ¥), va cac chu ky ban hity & cac nhiét do bat ky duoc
mo ta thuong la trong céc catald cta nha san xuat, nhu “Organic Peroxides
Catalog” 9th Ed. (May, 2003) c¢6 san tir NOF Corporation. Luong cia peroxit con
lai sau qua trinh xir [y phan tng ¢6 thé duge do bang k¥ thuat nhu sic ky long tinh
nang cao (HPLC). Cu thé hon 13, luong peroxit con lai sau qué trinh xtr 1y phan
mg c6 thé thuong duoc do bang quy trinh sau day. Khoang 0,2g chat dinh bam
nhay ap thir nghiém sau qué trinh xir Iy phan tmg duoc 14y mau, dugc ngadm trong
10ml etyl axetat, chiét bang céch lic trong may lic & 25°C, 120 vong/phut (round
per minute, rpm) trong 3 gid, va dé yén & nhiét d6 trong phong trong 3 ngay. Tiép
theo, chét tao ra dugc tron voi 10ml axetonitril, lic & 25°C, 120rpm trong 30 phtt,
va loc qua b loc mang (0,45um) dé tao ra phan chiét. Khoang 10pl phan chiét
duoc nap vao h¢ HPLC, phan tich, va lugng phan tich dugc xac dinh la lugng con
lai caa peroxit sau qud trinh xtr ly phan Ung.

(Céc) chét lién két ngang peroxit, khi duoc sir dung lam chat lién két ngang,
c6 thé c6 mit vai luong tot hon 1a nhé hon hodc bang 2 phan khéi lwong, tét hon

nita 12 nam trong khoang tir 0,02 dén 2 phan khéi lwong, va con tét hon nita 14 tir
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0,05 dén 1 phéan khdi luong, trén 100 phan khéi lugng cua téng 56 polyme nén,
mic du chit lién két ngang peroxit c6 thé ¢6 mat v6i luong khac bat ky.

Dé lam (cac) chat lién két ngang, it nhat mot trong s6 chat lién két ngang
hiru co va chelat kim loai da chirc c6 thé cling dugc st dung & dang phdi hop.
Chelat kim loai da chirc 14 chelat bao gém kim loai da chirc dugc lién két dong
hoa tri hoac phdi tri véi hop chat hiru co. Cac vi du khéng gidi han vé nguyén tir
kim loai da chirc bao gém Al, Cr, Zr, Co, Cu, Fe, Ni, V, Zn, In, Ca, Mg, Mn, Y,
Ce, Sr, Ba, Mo, La, Sn, va Ti. Vi du khéng gidi han vé nguyén tr trong hop chét
hitu co ma kim loai da chtrc duge lién két déng hoa tri hoac phéi tri v4i 1a nguyén
tir oxy, va cac vi du khong gidi han vé hop chat hitu co bao gom céc alkyl este,
céc hop chat rugu, cac hop chét axit carboxylic, cac hop chét ete, va cac hop chét
keton.

Cu thé, 16p dinh bam nhay 4p t6t hon 13 bao gdm chat lién két ngang
isoxyanat dudi dang chat lién két ngang, va tot hon nita 12 bao gém chat lién két
ngang isoxyanat & dang hon hop ctia ching véi mét chat lién két ngang khac. Chat
lién két ngang khac t6t hon 1a dugc chon tir cac chét lién két ngang epoxy. (cac)
chat lién két ngang nhu trén cho phép 16p dinh bam nhay 4p ¢6 d6 dinh bam con
tt hon ngay ca khi mong, khi duoc sir dung & dang hdn hop cta chiing véi polyme
acrylic (cu thé, khi duoc sir dung & dang hdn hop cta chung véi polyme acrylic
uu tién).

L6p dinh bam nhay ap c6 thé con chia, néu can, mot hodc nhiéu chét dinh
bam trong cac khoang khong anh huong bat loi dén cac tac dung c6 loi cta séng
ché. Cac vi du khong gidi han vé cc chat dinh bam bao gdm cac chét xuc tac lién
két ngang, cac chit trc ché 40 héa, cac chit don (nhu cac chét don hitu co va cac
chat don vo co), cac thubc mau (nhw cac chit tao mau va cac thude nhudém), cac
chét chong oxy héa, cic chit déo hoa, cac chat [am mém, cac chét hoat dong bé
mit, cac chat chéng finh dién, cdc chét 1am tron bé mit, cac chét 1am b?mg, cac
chét 1am dn dinh 4nh sdng, céc chét hip thu tia cuc tim, cc chét e ché polyme
hoa, cac hat, cac chit dang 14 kim loai, va cac chat trc ché gi. Lép dinh bam nhay

ap c6 thé chira mdi trong s6 cic chat dinh bam khic nhau & dang don 1¢ hoic &
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dang hon hop.
Cac 16p 1ot tach

Cac 16p 16t tach 12 cic moi trudng dé che phi va bao vé cac bé mit (cac mat
dinh bam) ctia phan tir dinh bam, va s& dugc loai bé ra khéi phan tir dinh bam khi
tam dinh bam nhay ap hai mat duoc sir dung dé dan vao cac mat bam. Cac 16p 16t
tach thi nhat va thir hai trong tdm dinh bam nhay 4p hai mat 13 cac 16p 16t tach
khac biét véi nhau vé it nhat mot trong s6 cac yéu td nhu cau trac, thanh phén,
chiéu day, va cac dic tinh. O day, 16p 16t tach thr nhat va 16p 16t tach tha hai con
don gidn dugc goi 1a “16p 16t tach” khi chung dugc goi chung ma khong can phan
biét. Khi sir dung tAm dinh bam nhay 4p hai mit, chang han, mét 16p 16t tach duge
loai bo trude tién, bé mat 16 ra (mat dinh bam) cta 16p dinh bam nhay &p duoc
dan vao mot mat bam, sau do6 16p 16t tach con lai dugce loai bd, va bé mat 16 ra
(mat dinh bdm) cta 16p dinh bam nhay ap dugc dan vao mot mat bam khéc.

Lop 16t tach khong bi gidi han, va co thé duge chon thich hop tir cac 16p 16t
tach da biét hodc phd bién. Cac vi du vé 16p 16t tach bao gdm nhu vay bao gom
dé (dé 16p 16t tach) va 16p tach duoc bd tri trén it nhat mot phia cua dé; cac dé co
d6 dinh bam thip duoc lam tir cac polyme flocacbon; va cac dé c6 do dinh bam
thap dugc 1am tir cac polyme khong phén cuc. Dé c6 thé 1a mot 16p don hodc hé
dé nhiéu 16p thudc cac loai gidng hoic khac nhau.

Cac vi du khong gi6i han vé dé cua 16p 16t tach bao gdm céc vat liéu mong
nhu cac dé chat déo, gidy, cac ciu trac dang bot, va cac 14 kim loai, trong s6 d6
cac dé chat déo 1a duge wu tién.

Cac vi du khong gidi han vé nhua tao nén dé chit déo bao gém cac nhua
polyolefin nhu céc polyetylen ty trong thip, céc polyetylen ty trong thép mach
thang, cac polyetylen ty trong trung binh, céc polyetylen ty trong cao, cic
polyetylen ty trong siéu thap, cdc copolyme ngau nhién propylen, cic copolyme
khéi propylen, cdc homopolypropylen, cac polybuten, cac polymetylpenten, cac
copolyme etylen-vinyl axetat (ethylene-vinyl acetate, EVA), cic ionome, céac

copolyme axit etylen-(met)acrylic, cac copolyme etylen-(met)acrylic este (ngau
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nhién, xen k&), cac copolyme etylen-buten, va cac copolyme etylen-hexen; céc
polyuretan; céc polyeste nhu cac poly(etylen terephtalat) (poly(ethylene
terephthalate, PET), cac poly(etylen naphtalat), va cac poly(butylen terephtalat)
(poly(butylene terephthalate, PBT); cac polycacbonat; cac polyimit; cac poly(ete
ete keton); cac polyeteimit; cac polyamit nhu cic aramit va cac polyamit thom
hoan toan; cac polyphenylsulfua; cac nhya flocacbon; cac poly(vinyl clorua); cac
poly(vinyliden clorua); cac nhya xenluloza; va cac nhua silicon. Dé chat déo co
thé bao gém mdi trong s6 cac nhua khac nhau & dang don 1é hodc & dang hon hop.

Trong 36 chung, dé chat déo t6t hon 1a dugc chon tr cadc mang chét déo, tbt
hon nita 1a dugc chon tir cac mang polyeste va cac mang polyolefin, va déac biét
t5t hon 13 duoc chon tir cac mang poly(etylen terephtalat).

Chiéu day cta dé trong 16p 16t tach (mdi trong sd céac chiéu day cua cac dé
trong 16p 16t tach thir nhét va 16p 16t tach thir hai) tot hon 1a ndm trong khoang tir
5 dén 100pm, t5t hon nita 13 tir 5 dén 75um, con tdt hon nita 13 tir 8 dén 60um, va
dic biét tot hon 1a tir 12 dén 40pm, mic du dé co thé co chidu day khac bat ky.
Dé, khi c6 chiéu day 16n hon hodc bang 5um, gbp phan vao tinh dé gia cong vuot
troi khi loai bo 16p 16t tach. D, khi c6 chidu day nho hon hodc bang 100pum, cho
phép 16p 16t tach chéng lai sy gia ting do clmg viing va thé hién tinh thich ing
vuot trdl voi 16p dinh bam nhay ap. Chu tao nay han ché do ho cua 16p 16t tach
trong tdm dinh bam nhay &p hai mat. Céu tao con han ché tdm dinh bam nhay ap
hai mat, khi duoc tao thanh cudn, cé dudng kinh cudn I6n qua mirc. Cac dé trong
16p 16t tach thir nhat va 16p 16t tach thi hai cé thé c6 chidu day giong nhau hodc
cac chiéu day khic nhau.

Céc vi du vé tac nhan tach dé tao nén 16p tach (16p xu Iy tach) bao goém céc
tac nhan tach silicon, cac tac nhan tach flo, cac tac nhan tach alkyl mach dai, va
cac tac nhan tach molypden sulfua, mac du tac nhan tdch nay khong bi gidi han.
Cu thé, tac nhan tach t6t hon la dugc chon tir cac tac nhan tach silicon. Lép tach
¢6 thé duge dan xudt tir mdi trong sb cac tac nhan tach khac nhau & dang don 18
hodc & dang hon hop.

L&p tach c6 khdi luong trén dién tich thuong nam trong khoang tir 0,01 dén
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5g/m?, t6t hon 1 tir 0,05 dén 3g/m?, va con t6t hon nita 13 tir 0,2 dén 1g/m2. Lép
tach co chiéu day thuong nam trong khoang tir 0,03 dén 10pum, t&t hon 1 tir 0,1
dén Sum, va con tdt hon nira 12 tir 0,3 dén 2um.

Lép 16t tach nhu vay bao gdbm dé va 16p tach duge b tri trén mét phia cua
dé c6 san dudi dang cic san pham thuong mai nhu céc san pham duéi céc tén
thwong mai DIAFOIL MHA, DIAFOIL MHC, DIAFOIL MHE, va DIAFOIL
MRF F4 (mdi san pham duoc cung cip boi Mitsubishi Chemical Corporation),
céc tén thuong mai SCO5 va SCAO (cung cap béi FUJICO CO., LTD.), c4c tén
thuong mai MFAS va MDAS (cung cdp boi Toray Industries Inc.), va tén thuong
mai SL1110-036 (cung cép boi Sunliky).

Cac vi du khong gi6i han v& cac polyme flocacbon tao nén cc dé co do
dinh bam thdp bao gdém cac polytetrafloetylen, cac polyclotrifloetylen, cac
poly(vinyl florua), cac poly(vinyliden florua), cdc copolyme tetrafloetylen-
hexaflopropylen, va cac copolyme clofloetylen-vinyliden florua. Cac vi du khong
gidi han vé cac polyme khong phan cuyc bao gdm céac nhya olefin (nhu cic
polyetylen va céc polypropylen).

Tam dinh bam nhay ap hai mat

M3t dinh bdm tht nhét hodc mit dinh bam thtr hai ¢6 luc béc ra khoi tim
thép khong gi (tAm thép khong gi str dung dic biét (special use stainless, SUS))
(lwc dinh bam vao SUS) tét hon 1 16n hon hodc bang 3N/25mm, va tot hon nira
la 16n hon hoac béng 8N/25mm, nhu duoc xac dinh & toc d6 kéo 300mm/pht,
goc boc 180°, nhiét d6 23°C, va d6 4m twong ddi 50%. Luc boc thuong nhd hon
hodc bing 30N/25mm, va tét hon 14 nhé hon hodc bang 25N/25mm. Tét hon 14,
it nhat mot trong s6 mat dinh bam tht nhat va mat dinh bam thir hai dép tmg cac
tiéu chuan dbi v6i lyc dinh bam vao SUS. T4t hon nita 14 tir quan diém tinh dé gia
cong vuot troi, it nhat mat dinh bam tht nhit dép g céc tiéu chuan doi voi luc
dinh bam vao SUS. Lyuc dinh bam vao SUS cé thé duoc do phu hop véi JIS
70237:2000.

Gia st rang 16p 16t tach bao gdm 16p tach duge 1am tir tac nhan tich silicon;
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va rang 16p 16t tach duoc loai bé ra khoi tAim dinh bam nhay 4p hai mit & toc do
kéo 300mm/phit va goc boc 180°. Trong tinh hudng nay, lvong (lwgng di chuyén)
cua silicon di chuyén tir 16p tich dén 16p dinh bam nhay 4p t6t hon 1a nam trong
khodang tir 0,003 dén 0,012g/m> va tot hon nita 14 tir 0,006 dén 0,010g/m>, dya
trén co sé polydimetylsiloxan trén mdi dién tich don vi. Khi lwong di chuyén 16n
hon hodc bang 0,003g/m?, phan tir dinh bam c6 xu hudng c6 tinh dinh tdt hon it
gdy ra sy di chuyén ciia chit dinh bam nhay 4p tir 16p dinh bam nhay ap dén 16p
16t tach. Khi luong di chuyén nho hon hodc bang 0,012g/m?, phan tir dinh bam cé
xu huéng cé tinh dinh t8t hon it gy ra su di chuyén cua tac nhan tach tir 16p 16t
tach dén 16p dinh bam nhay ap. T6t hon 12 it nhat mot, va t6t hon nita 14 ca hai,
16p 16t tach thir nhét va 16p 16t tach thi hai dap tng tiéu chuan vé luong di chuyén
silicon.

Nhu duoc st dung & day, thuat ngit “trén mdi dién tich don vi” ding dé chi
“trén moi dién tich don vi ctia 16p dinh bam nhay ap trong ving trong d6 16p dinh
bam nhay 4p va 16p 16t tach duoc bd tri trén nhau”. Luong di chuyén silicon ¢6
thé dugc xac dinh bang k¥ thuat sir dung phép phan tich huynh quang tia X.

Ciing gia st rang 16p 16t tach bao gdm 1ép tich duge lam tir tic nhan tach
silicon; va rang 16p 16t tach dugc loai bo ra khoi tim dinh bam nhay 4p hai mit &
téc d6 kéo 300mm/phut va goc béc 180°. Trong tinh hubng ndy, mic (ty 18) lugng
di chuyén silicon tir 16p tach dén 16p dinh bam nhay &p tot hon 1a nhé hon 30%
khdi lwong dua trén co sé polydimetylsiloxan. Tét hon 14 it nhat mét, va tot hon
nira 1a ca 16p 16t tach thi nhit va 16p 16t tach thir hai dap ing tiéu chuan vé mic
di chuyén silicon (mirc di chuyén). Mirc di chuyén cua silicon di chuyén tir 16p
tach cna 16p 16t tach dén 16p dinh bam nhay 4p c6 thé duoc x4c dinh bang cach sir
dung két qua cua lwong di chuyén silicon duoc x4c dinh boi phép phan tich huynh
quang tia X.

T4m dinh bam nhay ap hai mat c6 nang lugng (tai trong theo chiéu cao) cho
dén khi mot trong sb cac 16p 16t tach thir nhat va thir hai tach ra (bong ra) tt hon
14 16n hon hodc bang 0,04J, va tét hon nita 1a Ién hon hodc bang 0,06], nhu dwoc

xac dinh thr nghiém va cham DuPont. TAm dinh bam nhay 4p hai mat, khi cé
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nang luong 16n hon hodc béng 0,04J nhu trén, thé hién su hép thu va cham vuot
tré1 hon nira. Thir nghiém va cham DuPont c6 thé duoc thuc hién theo phuong
phap dugc mo ta trong cac vi du gia cong.

Phan tir dinh bam c6 cudng d6 dinh cta tang s6 t6n hao (tan 8) & -10°C t6t
hon 1a 16n hon hodc béng 0,5, va tot hon nita 14 16n hon hodc béng 1,0, tor quan
diém sy hip thu va cham vuot troi, trong d6 tang s6 ton hao 13 ty 1& ctia mé dun
t6n hao v&i md dun luu trit nhw dwoc xac dinh khi do d6 nhét dan hdi dong hoc &
tan s6 goc lrad/s. Gidi han trén ctia cuong do dinh thuong 13 khoang bang 3.
Cuong d6 dinh c6 thé dugc do bang phuong phap duoc mé ta trong cac vi du gia
cong.

T4m dinh bam nhay 4p hai mit t&t hon 1a duoc sir dung dé dan (gén) cc bd
phan hoac cac linh kién thude nhiéu loai khdc nhau vao vi tri 3 dugce xac dinh
truée (ching han, dién hinh 14 vo trong phan tir quang hoc ctia thiét bi dién/dién
tir). Nhu dugc sir dung & déy, thuat ngit “thiét bi dién/dién ti” dung dé chi thiét
bi tuong g voi it nhat mot trong s6 cac thiét bi dién va cac thiét bi dién tir. Cac
vi du khong gi6i han vé thiét bi dién/dién tir bao gom céc thiét bi hién thi hinh anh
nhu cac man hinh tinh thé 16ng, cic man hinh dién phat quang, va cc man hinh
plasma; va cac thiét bi dién t xach tay. Trong sé ching, tim dinh bam nhay ap
hai mat t6t hon 1a duogc st dung dé duoc dan vao mot bo phan bén trong hodc cac
bd phan cua phén tir quang hoc (cu thé, thiét bj dién/dién twr), va dac biét t5t hon
la duogc sur dung dé gilr chat (cac) bd phan bén trong cua phﬁn tor quang hoc (cu
thé, cta thiét bi dién/dién tur).

Céc vi du khong gi6i han vé thiét bi dién thir x4ch tay bao gdm cac dién
thoai té bao (cac dién thoai di dong); cac di¢n thoai thong minh; cidc may tinh
bang; cac may tinh xach tay; cac thiét bi c6 thé deo dugc bao g6m cac thiét bi co
thé deo duge ¢ ¢b tay ma dwoc deo nhu cac ddng ho deo tay, cac thiét bi mé dun
duoc deo trén mot phén cla co thé thuong la béng kep hodc day deo, céc thiét bi
6 thé deo dugc & mat bao gém céc thiét bi deo mit (nhu cac thiét bi dung cho
mot mat, hai mat hodc duoc gén vao dau), cac thiét bi c6 thé deo duoc vao quan

a0 ma dugc gan vao, chang han, 40 so mi, tat, hoac mi thuong 1a phu kién, va cac
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thiét bi ¢ thé deo duoc & tai ma duoc gén vao tai nhu tai nghe; cdc camera s0;
céc may quay k¥ thuat sb; cac thiét bi 4m thanh nhu cac may nghe nhac xach tay
va cic may ghi tiéng n6i k¥ thuat sb; cac may tinh nhu cic may tinh dién tir; cac
ban giao tiép tro choi cam tay; cac tir dién dién tir; cdc nhat ky dién tir; cac s6 k§
thuat s6; cac thiét bi thong tin 1ap dat trén phuong tién giao théng; cac may thu
thanh xach tay; cac vo tuyén xach tay; cac may in xach tay; cac may quét xach
tay; va cac modem xach tay. Nhu duoc st dung & day, thudt ngir “xach tay” (cam
tay, di dong) c6 nghia 14 thiét bi duoc dé cap dén khong du khi co tinh kha chuyén
nhu vy khi chi d& xé4ch tay, nhung phai c6 tinh kha chuyén nhu vay dé c6 thé
xéch tay hodc di chuyén twong dbi d& dang boi mot c4 nhan (nguoi trudng thanh),
Tam dinh bam nhay 4p hai mat dugc sir dung dé, ch:fmg han, 16p dinh bdm nhay
ap dinh bam vao b phéan cua thiét bi dién thir x4ch tay.

TAm dinh bam nhay 4p hai mit t6t hon 1a dwoc st dung dé it nhat mot mat
dinh bam duoc dan vao vat liéu d& v& nhu graphit, vi tim dinh bam nhay ap hai
mit it gdy ran nit mat bam da dugc dan vao phan tir dinh bam. Tdm dinh bam
nhay 4p hai mét co thé cling dugc sir dung dé dan it nhat mot mat dinh bam cua
nd vao vat liéu ma cimg hon vat liéu dé v&, trong do6 vat liéu cimg hon thuong
duoc léy vi du boi cac tAm kim loai nhu cc tam SUS. Cu thé, tim dinh bam nhay
ap hai mat tét hon 13 duoc st dung d& dan mot mat dinh bam (cu thé, mat dinh
bam can duoc dan trude) vao vat lidu dé v& nhu graphit. Mt bAm dé duogc dan
vao mit dinh bam kia (cu thé, mat dinh bam cin dwoc dan sau) tt hon 14 vat liu
ctmg hon vat liéu d& v&, nhu tdm SUS hozc mét tam kim loai khac.

Vi du thue hién sang ché

Sang ché s& s& duoc minh hoa chi tiét hon dua vao mot vai vi du dudi day.
Tuy nhién, cin lwu ¥ ring, c4c vi du nay khéng bao gio duoc hiéu 1a lam giéi han
pham vi ctia sang ché.

Vidul
Thiét bi phan tng duoc trang bi nhiét ké, may khudy, dng nap nito, va thiét

bi ngung tu hdi luu, duge nap toluen véi luong 68 phé‘m khéi luong, butyl acrylat
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(BA) v6i luong 95 phan khdi lugng, va axit acrylic (AA) voi lugng 5 phan khdi
luong, tiép theo 14 1am sach bang nito trong 1 gid hodc lau hon. Sau khi bé sung
azobisisobutyronitril dudi dang chat khoi mao vao hdn hop nay, nhiét d6 dung
dich bén trong dugc tang dén 62°C, va dugc duy tri xung quanh nhiét d¢ nay cho
t6i khi phan Ung gan nhu d4 hoan thanh, tiép theo 13 1am ngudi dé két thuc phan
tng polyme héa. Polyme tao ra, 100 phan khdi lugng, duoc phdi hop véi hop chat
isoxyanat (tén thuong mai CORONATE L, cung cép boi TOSOH
CORPORATION) v6i luong 3 phan khéi lwong va hop chét epoxy (tén thuong
mai TETRAD C, cung cap béi MITSUBISHI GAS CHEMICAL COMPANY,
INC.) véi luong 0,01 phan khéi luong, duoc phdi hop tiép véi nhua dinh terpen
phenol (tén thuong mai YS POLYSTER T115, cung cap bdi Yasuhara Chemical
Co., Ltd.) v6i luong 20 phan khdi luong, va tao ra ché pham dinh bam nhay ép.

Ché pham dinh bam nhay &p nay duoc dan 1én trén 16p tach ctia 16p 16t tach
dudi dang 16p 16t tach thi nhét, va duge 1am kho dé tao ra 16p dinh bam nhay ap,
trong d6 16p 16t tach ndy c6 tén thuong mai DIAFOIL MHA, cung cap bai
Mitsubishi Chemical Corporation, mang poly(etylen terephtalat) ma c6 mot bé
mit da dwoc xir Iy tich bang tic nhan tach silicon dé tao ra 16p tach. Mat dinh
bam 10 ra cua 16p dinh bam nhay ap dugc dan vao 16p tach cua lop 16t tach dudi
dang lop 16t tach tha hai, trong d6 16p 16t tdch nay co6 tén thwong mai SCOS, cung
cép bai FUJICO CO., LTD., mang poly(etylen terephtalat) ma c6 mot bé mat da
duge xur Iy tach bang tac nhan tach silicon. Quy trinh nay tao ra tim dinh bam
nhay 4p hai mat bao gdm 16p dinh bam nhay ép, va cac 16p 16t tach duoc bd tri
trén ca hai mét cua 16p dinh bam nhay ap. Cac chiéu day caa 16p dinh bam nhay
ap va cac 16p 16t tdch dugc néu trong bang 1.
Céc vidu tir 2 dén 14 va cac vi du so sanh 2 va 3

Mot loat cac tim dinh bam nhay ap hai mit duoc tao ra bang quy trinh twong
tw voi quy trinh cua vi du 1, ngoai tru thay d6i mot hodc nhiéu yéu t6 nhu chiéu
day 16p dinh bam nhay ép, loai 16p 16t tach, va chiéu day 16p 16t tich nhu duoc
dua ra trong bang 1 va bang 2.

Vidusosanh 1
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Ché phdm dinh bam nhay 4p duoc diéu ché trong vi du 1 dugc dén 1én trén
16p tach cua 16p 16t tich dudi dang 16p 16t tach thir nhat, va duge lam kho dé tao
ra 16p dinh bam nhay ap tha nhat, trong d6 16p 16t tach ndy c6 tén thuong mai
DIAFOIL MRF, cung cip béi Mitsubishi Chemical Corporation, mang
poly(etylen terephtalat) ma c6 mot bé mat da duoc xur 1y tach bang tac nhan tach
silicon. L6p dinh bam nhay 4p thir nhat dwgc dat méng trén mot phia clia mang
PET dung lam 16p nén. Mot cach riéng 1&, ché pham dinh bam nhay 4p nay duoc
dan 1én trén 16p tach cua 16p 16t tich (tén thuong mai SCO5, cung cap bai FUJICO
CO., LTD.) du¢i dang 16p 16t tach tha hai, va dugc lam kho dé tao ra 16p dinh
bam nhay 4p tht hai. Tiép theo, 16p dinh bam nhay &p th@ hai dugc dan vao bé
mit kia cta 16p nén. Quy trinh ndy tao ra tim dinh bam nhay 4p hai mit bao gdm
16p nén, cac 16p dinh bam nhay ap duoc bd tri trén ca hai mit cta 16p nén, va céc
16p 16t tach duoc bd tri trén ca hai 16p dinh bam nhay ap. Cac chidu day cta 16p
nén, cac 16p dinh bam nhay ap, va céac 16p 16t tach dugc néu trong bang 2. Chiéu
day cta 16p dinh bam nhay 4p thir nhat va chiéu day cua 16p dinh bam nhay ap
thir hai 1a gidng nhau.

Cac 16p 1ot tach dugce liét ké trong céc bang la cdc mang poly(etylen
terephtalat) ma c6 mdt mat da dugc xu ly tach béng tac nhan tach silicon, va la
nhu sau:

MHA_: tén thuong mai DIAFOIL MHA, cung cap béi Mitsubishi Chemical

Corporation

MHC: tén thuong mai DIAFOIL MHC, cung cip béi Mitsubishi Chemical

Corporation

MHE: tén thuong mai DIAFOIL MHE, cung cap bai Mitsubishi Chemical

Corporation
MFAS: tén thuong mai MFAS, cung cip béi Toray Industries Inc.
MDAS: tén thuong mai MDAS, cung cap béi Toray Industries Inc.
SL1110-036: tén thuong mai SL1110-036, cung cép boi Sunliky
SCO5: tén thuong mai SCO3, cung cép bai FUJIICO CO., LTD.
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MRF F4: tén thuong mai DIAFOIL MRF F4, cung cap boi Mitsubishi

Chemical Corporation
SCAQ: tén thuwong mai SCAQ, cung cép bai FUJICO CO., LTD.
MRF: tén thwong mai DIAFOIL MRF, cung cp boi Mitsubishi Chemical

Corporation

MRYV: tén thuong mai DIAFOIL MRV, cung cap boi Mitsubishi Chemical
Corporation
Danh gia

Céc tam dinh bam nhay ap hai mit dugc tao ra trong cac vi du va cac vi du
so sanh duoc kiém tra ddi véi cac danh gia sau day. Cac két qua dugc thé hién
trong cac bang.
(1) Luc tach cua 16p 16t tach

TU tAm dinh bam nhay 4p hai mat mau, mét phan tim c6 kich thudc chiéu
rong 50mm, chiéu dai 150mm duoc cit ra. Poi véi luc tach Al, phén tAm nay
duoc st dung nguyén ven lam mau do. Déi véi luc tach B1, mau do duogce tao ra
bing cach loai bo 16p 16t tach thir nhat ra khoi phan tm nay, va gia ¢6 mit dinh
bam 16 ra bang cach dan mang PET c6 chiéu day 50pum. Ctia mdi mau do, phia
dbi dién v6i phia trong do luc tach can duoc do duge dan vao tim Bakelite nho
bang dinh hai mit, dugc gén chat vao dé, va tham gia thir nghiém boc ¢ 180° phu
hop v6i JIS Z0237 bang cach st dung thiét bi thir nghiém kéo, dé do do dinh bam
khi béc & 180° (N/50mm) cta 16p 16t tach tir bé mit cua 16p dinh bam nhay ap.
Gia tri do dugce duogc xac dinh 1a “luc tach cua ldp 16t tach”. Phép do nay dugce
thuc hién & nhiét o moi trudng xung quanh 23°C +£2°C va do am tuong d6i 50%
+5%, & goc boc 180°, mdi gia tri ¢ téc dd kéo 10000mm/phuit va tdc do kéo
300mm/phit. SO luong (n) thir nghiém bang 3 (n = 3), va gid tri trung binh duge
tinh tir cac gia tri do nay va dugc xac dinh 1a luc tach.
(2) Luong di chuyén silicon

Tur tm dinh bam nhay 4p hai mat, 16p 16t tach trén mot mat dinh bam d6i

dién v6i mat dinh bam kia trong dé luong di chuyén silicon can duoc do duoc loai
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bo, va mat tiép xuc duoc gia ¢ bing mang PET c6 chidu day 50um. Tam dinh
bam nhay ap da duoc gia ¢d nay dugc cit thanh mau vudng 50mm lam mau do.
Mau do dugce giir trong may lam kho ¢ 70°C dudi tai trong Skg trong 24 gid, sau
d6, sau khi loai bo tai trong, mau do dugc léy ra khoi may lam kho, va duoc gilt
& 23°C trong 2 gid nita. Tt mau do, 16p 16t tach & phia trong d6 lwgng di chuyén
silicon can duogc do duoc loai bd & toc dd kéo 300mm/phit va goc boc 180°, va
mit dinh bam 16 ra duogc kiém tra lugng silic (Si) c6 mdt trén mdi dién tich tuong
ung voi vong tron c6 dudng kinh 30mm, sir dung may phd ké huynh quang tia X.
Luong Si dugc xac dinh dudi dang cudng do tia X (cps: counts per second). Dya
trén cuong do tia X (cps) xac dinh dugce cua mat dinh bam cua 16p dinh bam nhay
ap, luong silicon trong 16p dinh bam nhay ap (luong di chuyén silicon) (g/m?)
duoc xac dinh dya trén co sd polydimetylsiloxan. Cong thuc chuyén doi 1a nhu
sau: 100 kips = 0,60g/m?. Phép do lwong di chuyén silicon sir dung may pho ké
huynh quang tia X 13 san pham cé tén ZSX100E (cung cap boi RIGAKU
Corporation), va Rh 1am nguén tia X. Cuong do tia X dugc do ¢ dau ra da dat
truge 50kV, 70mA, str dung RX-4 1am tinh thé phan tich.
(3) Kha nang tach cua l6p 16t tach

T4m dinh bam nhay 4p hai mat dwoc cat thanh manh c6 kich thuéc 50mm
x 300mm, tir d6 16p 16t tach thir hai duoc loai bo ¢ toe d6 kéo nam trong khoang
tr 300mm/phat dén 10000mm/phut, va trong qua trinh nay, & noi ma hién tugng
duogc goi la “khe h¢” Xuét hién duoc kiém tra. Cu thé, khi duoc quan sat béng mét
thuong, khi loai bé 16p 16t tach thi hai: & noi ma sy bong tréc chic chin xay ra &
madt phan cach gitta 16p 16t tach thir hai va bé mat (mat dinh bam) ctia 16p dinh
bam nhay 4p, va 16p 16t tach th hai ¢6 thé d& dang dugc loai bo ra khoi tim dinh
bam nhay ap hai mat; & noi ma lop 16t tach thi nhét (16p 16t tach khong can dugc
loai bd) bi nang 1én khoéi mat dinh bam ciia phan tr dinh bam; va & noi ma hién
tuong bdc xdy ra & mat phan cach gitta 16p 16t tach thtr hai va mdt dinh bam,
nhung khong xay ra & méat phan cach gitra 16p 16t tach thir nhat va mat dinh bam
twong tng. Kha nang tach cua 16p 16t tach dugc danh gid theo cac tiéu chuén nhu

sau:
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Tt (G): Khi loai bo 16p 16t tach tht hai, 16p 16t tach thir hai dugc loai bd
dé dang, va mau khong bi ho va tach (tdch khong mong mudn) & mit phan cach
giita 16p 16t tach thir nhit va bé mit cua 16p dinh bam nhay 4p; va

Kém (P): Khi loai bo 16p 16t tich thir hai, quan sét thay c6 su ho va/hoic
tach (tach khong mong mudn) & mit phan cach gitta 16p 16t tach thi nhét va bé
mat cua l6p dinh bam nhay ap.

(4) Strc bén va dap

T4Am dinh b4m nhay 4p hai mit duoc cét thanh manh dang khung hinh vudng
24,5mm (kich thudc bén ngoai) c6 chidu rong khung bang 2mm lam mau danh
gi4. MAu danh gia duoc dit va kep giira hai tAm thép khong gi, nghia 13, tam phép
khong gi hinh vudng 50mm (kich thuéc bén ngoai) day 2mm c6 khe hd & phan
trung tdm, va tAm thép khong gi hinh vuéng 25mm (kich thuéc bén ngoai) day
3mm, duoc lién két nén (& 62N trong 10 gidy) dé nhan 4p sudt mét cdch dong déu
sau d6 dé yén & 50°C trong 2 gio, dugc 14y ra tir giita cac tAm thép khong gi, dugc
1am nguoi dén 23°C, va nd duge sir dung 1am mau thir nghiém. Ban do hinh try
c¢6 chiéu dai 50mm, duong kinh ngoai 49mm, va dudng kinh trong 43mm dugc
dat trén dé cua mdy thir nghiém va cham DuPont (cung cip boi Toyo Seiki
Seisaku-Sho, Ltd.), va miu thtr nghiém duoc dit trén ban do dé tam thép khong
gi hinh vuéng 25mm ddi dién véi ban do. Trén mau thir nghiém, dau va cham thép
khong gi ¢6 ban kinh dau mat bang 3,1mm duoc bb tri, va thir nghiém trong luong
roi duoc thuc hién dé nang luong va cham tang cho dén khi sy tach xay ra. Cu
thé, tai trong roi va do cao roi dugc thay ddi dé do cao roi thay ddi ndm trong
khoang tir 50mm dén 500mm béi 50mm & trong lugng roi bang 100g; thay d6i
nam trong khoang tir 350mm dén 500mm bai SOmm & trong lwong roi bang 150g;
thay d6i nam trong khoang tir 400mm dén 500mm béi SOmm & trong luong roi
bang 200g; va thay déi nim trong khoang tir 350mm dén 500mm & trong luong
roi bang 300g. Thir nghiém khéng duogc thue hién d6i véi nang luong ma da duoc
danh gia, va tai trong va do cao dugc dat dé tranh cac chdng chéo vé ning luong
can duoc thir nghiém. Sau do, nang luong ngay trudc khi mét trong sb cac 16p 1ot

tach thir nhét va thi hai duoc tach ra duoc biéu thi 1a “tai trong theo chiéu cao”
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va duge xéac dinh 1a két qua thir nghiém.
(5) Cuong do dinh cua tan 6 ¢ -10°C

Cac manh cua 16p dinh bam nhay 4p duoc xép chdng dé tao ra mau thir
nghiém day khoang 2mm. MAu thir nghiém nay duoc cit bang khuén dé tao ra
manh dang dia c¢6 duong kinh 7,9mm, dugc kep gitra cac tdm song song, va dugc
do dd nhét dan hoi véi bién dang trugt & tan s6 1Hz, & cAc nhiét dd nam trong
khoang tlr -70°C dén 150°C véi tc do tang nhiét d6 bang 5°C/phit, bang cach sir
dung may do dé nhét dan hdi (tén thuong mai ARES, cung cap boi Rheometrics
(hién gio 1a TA Instruments)) theo phuong thic trugt. Do do, cuong do dinh cua
tan & (tang s6 ton hao) & -10°C duge xac dinh.
(6) Luc dinh bdm vao SUS

Tam dinh bam nhay 4p hai mat dugc cit thanh manh c6 kich thudc rong
25mm, dai 100mm. Tt manh tim dinh bAm nhay 4p hai mit, 16p 16t tach d6i dién
voi 16p 16t tach can do duoc loai b, mit dinh bam 16 ra duoc gia cb béng mang
PET c6 chiéu day 50um, va tao ra mau thir nghiém. Tr mau thir nghiém nay, 16p
16t tach can do duoc loai bé & nhiét dd méi truong xung quanh 23°C va do am
twong ddi 50%, mat dinh bam 16 ra duoc nén va lién két voi tim thép khong gi
(tam SUS 304BA) va bang cach d6 tao ra mau do. Viéc lién két bang cach nén
duoc thuc hién bd1 mot chuyén d6ng qua lai cua mdt con lan 2kg. Sau khi dugce
@& yén & nhiét d6 moi truong xung quanh 23°C va d6 4m tuong d6i 50% trong 30
phut, mau do duge do luc boc (N/25mm) & tdc d6 kéo 300mm/phit va goc boc
180° phu hop vai JIS Z0237:2000, st dung may thtr nghiém kéo Precision
Universal/Tensile Teste Autograph AG-IS 50N (cung cdp boi Shimadzu
Corporation). Luc boc do dugc duge xéac dinh 1a luc dinh bam vao SUS.
(7) Lam hong mat bam

T4m dinh bam nhay ap hai mit duoc cat thanh manh c6 kich thudc rong
50mm, dai 300mm. Tt manh tim dinh bam nhay ap hai mat, 16p 16t tach thir hai
dugc loai bo, va mat dinh bam 16 ra dugc dan vao tdm graphit. Sau do, 16p 16t tach

th& nhéat duoc loai bo ra khoi tim dinh bam nhay 4p hai mit & goc boc 180° va
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tdc dd kéo 10000mm/phut, & nhiét 6 moi trudng xung quanh 23°C +£2°C va do
4m tuong ddi 50% +5%. Trong qué trinh ndy, mau bi hong (hu hong dang ké)
quan sét thdy & tim graphit duoc danh gia 1a “Kém (P)”; trong khi d6 mau khong
bi hong & tam graphit dugc dénh gia 1a “Tét (G)”.

Béang 1
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Nhu duoc chimg minh trong bang 1 va bang 2, cac tim dinh bam nhay ap
hai mét cua sang ché c6 muc chénh 1éch nhé vé luc tach gitra khi loai bo & tdc do
kéo 300mm/phtt va khi loai bé & tde do kéo 10000mm/phut khi loai bo 16p 16t
tach va dugc danh gia khi c6 sy phu thuc nhé vao tdc d6. Khi mot mat dinh bam
duoc dan vao mit bam (tdm graphit) va, & trang thai nay, 16p 16t tich kia (con lai)
duoc loai bo ra khoi tAim dinh bam nhay 4p hai mit, cic tAim dinh bam nhay ap hai
mit ctia sang ché khong 1am hong tdm graphit da duge dan vao, va duge danh gia
1a it gdy ra ran niit mat bam. Ngoai ra, cac tim dinh bam nhay 4p hai mat c6 cac
két qua 6t trong thir nghiém va cham DuPont va dugc danh gia 14 c6 su hap thu
va cham vuot trdi. Nguoc lai, cac mau ¢ cac mirc chénh l&ch 16m gifta Iuc tich
Al va lyc tach A2, va gitra lyc tdch A1 va luc tach B1 (céc vi du so sanh 1 va 2)
c6 su phu thude 16n vao tdc d6 va 1am hong tim graphit. Mau cé 16p nén (vi du
so sanh 1) ¢6 sy hap thu va cham kém. Mau c6 mirc chénh léch giita luc tach Al
va luc tach Bl béng ON/50mm, nghia I3, c¢6 luc tdich Al va luc tach Bl giéng nhau
(vi du so sanh 3) lam hong tam graphit.

Danh sach cac ky hiéu tham chiéu

1 tdm dinh bam nhay 4p hai mat

2 16p dinh bam nhay ap

2a mat dinh bam thir nhat

2b mat dinh bam thir hai

3 16p 16t tach tha nhét

4 16p 16t tach thi hai
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YEU CAU BAO HO

1. TAm dinh bam nhay 4p hai mit, trong d6 tim dinh bam nhay 4p hai mat nay
bao gom:

16p dinh bam nhay ap;

16p 16t tach tht nhat duoc bd tri trén mdt mat dinh bam cia 16p dinh bam
nhay 4p; va

16p 16t tach thir hai duge bd tri trén mat dinh bam kia ctia 16p dinh bAm nhay
ap,

trong d6 16p 16t tach thér nhat c¢6 luc tich Al nhé hon hoic bang
0,50N/50mm, trong d6 luc tach Al 1a lyc tdch ra khoi mét dinh bam khi loai bo
16p 16t tach thir nhét ra khoi 16p dinh bam nhay ap ¢ toc dd kéo 10000mm/phut,
gbe boc 180°, nhigt d9 23°C, va @6 dm tuong ddi 50%,

trong d6 16p 16t tach thér nhit c6 luyc tich A2 nho hon hoic bang
0,27N/50mm, trong d6 luc tach A2 1a lyc tach ra khéi mat dinh bam khi loai bo
16p 16t tach tha nhét ra khoi 16p dinh bam nhay ap 6 téc d6 kéo 300mm/phit, goc
boc 180°, nhiét do 23°C, va dé am twong d6i 50%,

trong d6 marc chénh léch gitra luc tach A1 va lyc tach A2 nho hon hoac béng
0,22N/50mm, va

trong d6 muic chénh léch gitra lyc tich Al va luc tach Bl tr 16n hon
ON/50mm dén 0,30N/50mm, trong d6 luc tdch B1 1a lyc tach cta 16p 16t tch thir
hai ra khoi mat dinh bam khi loai bo 16p 16t tach thtr hai ra khoi 1¢p dinh bam
nhay 4p & téc dd kéo 10000mm/phut, goc béc 180°, nhiét d6 23°C, va do am
twong di 50%.
2. Tam dinh bAm nhay 4p hai mat theo diém 1,

trong d6 16p dinh bam nhay ap c6 chiéu day nho hon hodc bang 100um.
3. Tam dinh bam nhay ap hai mit theo diém bat ky trong s6 cac diém 1 va 2,

trong d6 mdi trong s 16p 16t tach thir nhat va 16p 16t tich thi hai doc 1ap 6

chidu day ndm trong khoang tir ndm trong khoang tir 10 dén 100pm.
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4. TAm dinh bam nhay 4p hai mat theo diém bét ky trong s6 cac diém tir 1 dén 3,
trong do lyc tach B1 nho hon lyc tach Al.

5. TAm dinh bam nhay 4p hai mit theo diém bat ky trong s6 cac diém tir 1 dén 4,
trong d6 it nhat mot trong sd cac mat dinh bam cta 16p dinh bam nhay ap

¢6 luc boc ra khoi tAm thép khong gi 16n hon hodc bang 3N/25mm, trong d6 luc

béc duogce xé4c dinh & toe d6 kéo 300mm/phut, gbc boc 180°, nhi¢t dd 23°C, va do

am tuong ddi 50%.

6. Tam dinh bam nhay 4p hai mat theo diém bat ky trong s6 cac diém tir 1 dén 5,
trong d6 16p dinh bam nhay 4p c6 chiéu diy nam trong khoang tir 5 dén

S50pm.

7. Tam dinh bam nhay 4p hai mit theo diém bét ky trong sb cac diém tir 1 dén 6,
trong d6 luc tach A1 nhé hon hodc bang 0,26N/50mm.

8. Tam dinh bam nhay 4p hai mat theo diém bt ky trong sb cac diém tir 1 dén 7,
trong d6 lyc tach A2 nho hon hodc bang 0,13N/50mm.

9. TAm dinh bam nhay 4p hai mit theo diém bat ky trong s céc diém tir 1 dén 8,
trong d6 muc chénh I¢ch gitra luc tach A1 va luc tich A2 nhé hon hoéc bang

0,18N/50mm.

10. TAm dinh bam nhay 4p hai mit theo diém bét ky trong s6 céc diém tir 1 dén 9,
trong d6 mirc chénh léch gitra lyc tdch Al va luc tdch Bl tir 16n hon

ON/50mm dén nho hon hodc bang 0,17N/50mm.

11. TAm dinh bam nhay 4p hai mat theo diém bat ky trong sb cac diém tir 1 dén

10,
trong d6 muc chénh 1éch gitra lyc tich A2 va luc taich B2 nho6 hon hodc béng

0,13N/50mm, trong d6 lyc tach B2 1a luc tach ctia 16p 16t tdch thir hai ra khoéi mat

dinh bam khi loai bo 16p 16t tach th hai ra khoi 16p dinh bam nhay ap & toc do

kéo 300mm/phut, goc boc 180°, nhiét 46 23°C, va do am tuong ddi 50%.

12. TAm dinh bam nhay 4p hai mit theo diém bat ky trong s cac diém tir 1 dén

11,
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trong d6 mdi trong sb 16p 16t tach thir nhét va 16p 16t tach thir hai doc lap
bao gom:
dé; va
16p tach duge bb tri trén it nhat mot phia ctia dé.
13. Tam dinh bam nhay ap hai mat theo diém 12,
trong do 16p tach 1a 16p tach silicon.
14. Tam dinh bam nhay 4p hai mat theo diém bat ky trong s6 cac diém tir 1 dén
13,
trong d6 tim dinh bam nhay 4p hai mit duoc s dung dé dan it nhat mot
trong s6 cac mat dinh bam cia 16p dinh bam nhay 4p vao graphit.
15. Tam dinh bam nhay 4p hai mjt theo diém bat ky trong s6 cac diém tir 1 dén
14,
trong do tim dinh bam nhay 4p hai mat duoc st dung dé dan it nhat mot

trong s cdc mit dinh bam cua 16p dinh bam nhay 4p vao tam kim loai.
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