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Linh vue ky thuat dwec dé cap

Sang ché dé cap dén ché pham dan nhiét héa ran duge bang hoi am cho phép
dan nhiét hiéu qua tir cac chi tiét gy ra su ting nhiét. Hon nifa, sdng ché dé cap dén

ché phiam dan nhiét hoa ran dam bao kha nang gia cong phit rat tot va khéng bi chay.
Tinh trang k§ thuit cia sing ché

Céc linh kién dién tir toa nhiét, chéng han cac tranzito va thyristo, dugc gén
trong thiét bi dién tlr téa ra nhiét trong sudt qua trinh str dung né, va vi thé can thiét su
loai b6 nhiét. Nhiét dugc phan tan va dugc loai bo khéi cac linh kién nay béng cach
gén c4c canh tan nhiét hodc tAm kim loai duoc lam béng déng, nhom hodac kim loai
tuwong tu vao cac linh kién nay. Cénh tan nhiét hoac tAm kim loai nay (sau day duogc
goi chung 14 chi tiét tan nhiét) 1a chat ran, cac khe trong nhé duge tao ra ngay ca khi
no6 duoc gén tiép xuc gén v6i chi tiét dién tir nhu tranzito. Do do, viée cai thién kha
nang din nhiét duoc thuc hién bang cach dit miéng cao su silicon din nhiét hodc

tuong tu vao gifra.

Trong nhitng nam gan day, nhu ciu ngay cang ting vé sy tinh té va sy thu nho
kich thuée cta thiét bi dién tir, va cac chét ban dan dugce doi héi cb ty trong cao hon va
hiéu suét cao hon. bé dat duoc ty trong cao hon va hiéu suét cao hon & cac chét ban
dan, quan trong 1a phai lam giam kich thudc bang mach ma céc chit ban din duoc gan
trén do, va quan trong nfta la thiét ké c6 tinh dén viéc 1am tiéu tan burc xa nhiét dugc
tao ra trong bang mach. Do do, mong mudn 14 nhua dan nhiét va vat liéu bit kin dé sty

dung trong bang mach c6 kha ning din nhiét cao.

Mt khac, nhiéu loai nhua c6 thé hoa ran khac nhau chira nhém alkoxysilyl,
hodc ché phidm c6 thé hoa ran chi yéu chira silicon duge goi 1a silicon cai bién, da
duoc dé xuét cho dén nay. Hoi 4m trong khong khi gy ra lién két ngay trong ché
ph?un ¢6 thé héa ran do6, va do do céac san phém duoc héa rin c¢6 do bén va kha nang
chéng chiu thoi tiét rat tot duge san xuat. Do vay ché phdm c6 thé héa ran duoc sir
dung rong rai trong nhidu wng dung khac nhau, ching han nhu son, chét phi, chét két

dinh, chét két dinh nhay &p, chit gan kin va chit han kin.
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Dé san xuat nhya dan nhiét ¢6 thé hoa ran thong qua viéc sir dung ché pham
¢ thé hoa ran, chat dén c¢6 do dan nhiét cao dugc bd sung vao ché pham c¢6 thé hoa
ran. Vi du, tai liéu sang ché 1 da boc 10 ché pham dugc san xuat bang cach bo sung

chét dén dan nhiét vao silicon cai bién c¢6 polyisobutylen Iam khung chinh.

Mat khac, tai liéu sang che 2 da boc 10 ché pham cé chira dung moi hitu co
duoc thém vao dé lam giam do nhét cta n6, do d6 dan dén kha ning gia cong phi va

d6 bam dinh dugc cai thién.

Hon niva, tai liéu sdng ché 3 da boc 16 ché phim ma polypropylen glycol c6
nhom silyl c6 thé thiy phan duge & diu ctia phan tir cia né dugc bd sung vao dé lam

tang d6 bam dinh va kha nang hoa ran.
Céc tai liéu cua tinh trang k¥ thuat ciia sang ché
Tai liéu sang ché
Tai liéu sang ché 1: JP-A-2002-363429
Tai liéu sang ché 2: JP-A-H4-335086
Tai liéu sang ché 3: WO 2010/041708

Giai phap k¢ thuat duge mé ta trong tai liu sang ché 1, tuy nhién, doi héi
lugng 16n chit don duogc bd sung vao ché phém dé nhua dan nhiét hoa ran duge san
xuét tir ché phém thu dugc thé hién do dan nhiét cao, va ché phém dugc dé xuat boi
sang ché phai trai qua sy gia tang dic biét vé do nhét. Tuy nhién, viée phti ché pham
¢6 do nhdt cao 1én cac chi tiét rat nho 14 kho khan tir quan diém vé kha nang gia cong.
Vi vy, doi héi viéc 1am giam do nhét va 1am ting kha nang chay cia ché phdm nay.
Viée bd sung dung dich c6 do nhét thip, chang han chat lam déo vao ché pham dé lam
giam ché phim c6 thé dugc ké dén, nhung c6 van dé 1a chat 1am déo bi chay ra khoi

san pham dwgc hoa ran.

Va giai phap k¥ thuat duoc mé ta trong tai liéu sang ché 2 van tdn tai van dé
la, trong trudong hop ma bé mat bam dinh 13 bé mat bam dinh duoc lam béng chat déo
hodc twong ty, thi bé mat bam dinh duge nhung chim béi vi chit pha lodng 1a dung
mdi, va ché phdm c6 sy nghiém trong vé d6 co khi héa rin va tinh d& bay hoi, thiéu

tinh 6n dinh khi bdo quan va cac van dé khac.

-3-
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Hon nira, giai phap k¥ thuat duge mo ta trong tai liéu sang ché 3 c6 cac van dé
1a, do d6 nhét cta ché pham qué thip, ché phim c6 tinh kém trong kha nang d& gia

cOng phu va san pham hoa ran duoc tao ra ¢6 xu hudng bi chay.
Béan chat k§ thuat ciia sang ché

Pé khic phuc cic van dé néu trén, cac tic gia sang ché da phat hién ra rang,
trong trudng hop néu polyete phan tir thp trong d6 mot dau duoc cai bién bang nhom
silyl phan rng dugc bb sung vao lam chat pha lodng phan tng, thi d6 nhét cao khéong
phat sinh ngay ca khi lugng 16n chit don dan nhiét duoc b sung vao, dd dan nhiét cao
c6 thé dat duoc, kha ning gia cong bao phu rat t6t c6 thé c6 dwgc ma khong 1am anh
hudng bat loi dén cac linh kién dién/dién tr va sy xuat hién su chay c6 thé duge tic

ché, nhor d6 hoan thanh sang ché nay.

Sang ché dé xuét ché phim nhya dan nhiét hoéa ran, bao gdm céc thanh phin
cbt yéu: thanh phan (A): polyme hitu co chra it nhat hai nhém silyl thuy phan dugc co
thé lién két ngang, thanh phan (B): chat don din nhiét, va thanh phén (C): hop chit

polyete c6 nhém silyl thily phan duge ¢ thé lién két ngang chi & mot dau cia né.

Trong ban md ta nay, thuat ngit “phan theo khéi luong” c¢6 nghia tvong tu voi
thuat ngir “phan theo trong lwong”, va thuat ngir “ty 1 khéi lwong” ¢6 nghia tuong tu

voi thuat nglr “ty 1€ trong lugng”.

Hon nira, phuong 4n uu tién clua sang ché d& xuit ché phim nhya dan nhiét
hoéa ran, trong d6 ty 18 pha tron cia thanh phan (A) véi thanh phan (C) 1 nim trong
khoéng tir 70:30 dén 1:99 vé ty 16 khdi luong, va lugng pha tron cia thanh phan (B) 13
nam trong khoang tir 150 dén 3,000 phan theo khdi luong trén 100 phan theo khdi
luong cia tong s6 luong thanh phan (A) va thanh phén (C).

Hiéu qua cua sang ché

Ch¢ pham nhya dan nhiét hoa ran theo sang ché 1a ché pham khong nhiing c6
dod dan nhiét cao ma con khong anh huéng bat lgi dén cac linh kién dién va dién tu,
vuot trol vé kha nang gia cong bao phu va c6 thé han ché sy xuat hién cua viéc bi

chay.

MO ta chi tiét sang ché
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Polyme hitu co ciia thanh phan (A) duge sir dung trong séng ché khéng ¢6 han
giéi cu thé ndo mién 1a n6 c6 it nhat hai nhom silyl thiy phan duge cé thé lign két
ngang trong mot phan tir cia né. Dbi v6i thanh phan (A), nhom silyl thity phan tao ra
lién két siloxan thong qua qua trinh thily phan ctia nd, va theo d6 polyme hitu co tao

lién két ngang va bién doi thanh san pham dugce hoa hin cao su.

Nhoém silyl thay phan duge 1a nhom c6 chira nguyén tir silic ma 1 dén 3 nhom
c6 thé thay phan duge lién két vao, va vi du thich hop v& nhém thity phan duogc nay
bao gbm nguyén tir hydro, nguyén tir halogen, nhém alkoxy chang han nhu nhém
metoxy hodc nhém etoxy, nhom axyloxy, nhom ketoximat, nhém amino, nhém amido,
nhom axit amit, nhom aminooxy, nhom mercapto va nhom alkenyloxit. Trong cac
nhom nay, nhém alkoxy 1a déc biét dugc vu tién hon cdc nhém khac bdi vi khong cé

san phim phu ¢6 hai duoc tao ra trong subt phan tng.

Vi du v& nhém alkoxy bao gdm nhém metoxy, nhém etoxy, nhém propyloxy,
nhoém isopropyloxy, nhém butoxy, nhom tert-butoxy, nhom phenoxy va nhoém

benzyloxy. Nhom alkoxy nay c6 thé 1a nhom ciing loai hoic t6 hop nhom khac loai.

Vi du v& nhém alkoxysilyl duoc tao ra béng cach lién két mot hodc nhiéu
nhom alkoxy véi nguyén tir silic gdm c6 nhém trialkoxysilyl, chiang han nhu nhém
tﬁmetoxysilyl, nhom trietoxysilyl, nhom triisopropoxysilyl, va nhém triphenoxysilyl;
nhom dialkoxysilyl, chiang han nhu nhém dimetoxymetylsilyl va nhom
dietoxymetylsilyl; va nhém monoalkoxysilyl, ching han nhém metoxydimetoxysilyl
va nhém etoxydimetylsilyl. Hai hay nhiéu nhém bt ky trong nhém alkoxysilyl nay c6
thé dwoc str dung trong t6 hop, hodc hai hay nhiéu nhom alkoxy khac nhau co thé duge

sir dung trong td hop.

CAu triic mach chinh cta thanh phan (A) khong c6 gidi han cu thé nao mién Ia
n6 ¢6 khung mach chinh cua silicon cai bién, va vi du ctia n6 gdbm cé ciu tric mach
chinh cua polyete, cdu truc mach chinh cua polyeste, cdu tric mach chinh cia
polycacbonat, cAu tric mach chinh cia poly urethan, cdu tric mach chinh cua
polyamit, cAu trac mach chinh cta polyure, ciu triic mach chinh ciia polyimit va cu
trac mach chinh cta vinyl polyme duge tao ra bang cach polyme héa nhém khong bio
hoa ¢6 thé polyme hoa. Thanh phan (A) c6 thé c6, dang cAu trac mach chinh trong mot

phén tir ctia n6, mot cau triic bat ky trong sd cac clu tric mach chinh do hodc su két
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hop cta hai hay nhiéu ciu triic bét ky ctia ching. Ngoai ra, thanh phan (A) c6 thé 1a
hdn hop cia hai hay nhiéu hop chét bit ky c6 cdu trac mach chinh d6. Ciu tric dac
biét thich hop trong sd cac ciu triic mach chinh nay la it nhit cu triic mach chinh cua
vinyl polyme hodc ciu triic mach chinh cia polyete. N6i cach khac, cu triic mach
chinh ¢6 thé 1a cAu tric mach chinh cia vinyl polyme hodc ciu tric mach chinh cia
polyete, hodc né ¢6 thé co ca phan ciu tric mach chinh ciia polyete va phan cau tric

mach chinh ctia vinyl polyme.

Vi du vé chu tric mach chinh cta polyete gdbm c¢6 cAu tric mach chinh ciia
polyetylen glycol, cau triic mach chinh cua polypropylen glycol, céu trac mach chinh
cua polytrimetylen glycol, cAu trac mach chinh cia polytetrametylen glycol, cu triic
duge tao ra tir copolyme ctia glycol d6 va dan xudt ctia glycol d6 c¢6 phén tir thé. Vi duy
vé polyme c¢6 san trén thi trudng c6 nhom silyl thiy phan duge chaa ciu tric mach
chinh polyete bao gém san phim cua Kaneka Corporation dugc ban trén thi trudong
duéi tén thuong mai Polyme MS, vi du nhu Polyme MS S-203, S-303 hoac S-903, va
Silyl, vi du nhu Silyl SAT-200, MA-403 hoic MA-447, va san pham cia ASAHI
GLASS CO., LTD. duoc ban trén thi truong dudi tén thuong mai Excestar, vi du nhu
Excestar ESS-2410, ESS-2420 hodc ESS-3630.

Vi du vé cdu triic mach chinh ciia polyeste nay bao gém cau triic mach chinh
ctia polyeste duogc tao ra thong qua phan ung ngung tu giita cac glycol, vi du nhu
etylen glycol, propylen glycol, neopentyl glycol va tetrametylen glycol, va axit
dicacboxylic, vi du nhur axit terephtalic, axit isophtalic, axit sebaxic, axit sucxinic, axit

phtalic va axit adipic.

Vi du vé cAu tric mach chinh cta urethan bao gém céu triic mach chinh cuia
urethan duge tao ra biang phan tng polyme hoéa cdng hop ciia polyol, vi du nhu polyete
polyol hodc polyeste polyol, va diisoxyanat, vi du nhu xylylen diisoxyanat, isophoron

diisoxyanat, metylendiphenyl diisoxyanat va toluylen diisoxyanat.

Vi du vé céu tric mach chinh ctia polyamit bao gdm ciu trtic mach chinh ciia
polyamit dwoc tao thanh thong qua phan Ung ngung tu gitta diamin va axit
dicacboxylic va clu tric tao ra dugc bang phan ung polyme héa mé vong cia
caprolactam. Vi du vé chu trac mach chinh cta polyure bao gdm cau tric mach chinh

cua polyure dugc tao ra bang phan tng polyme hoéa cong hgp ciia diamin va
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diisoxyanat. Vi du vé cau tric mach chinh ctia polyimit bao gom cau truc mach chinh
cta polyimit dugce tao ra thong qua phan Gng imit hoa gitta diamin va hop chat ¢é hai

cau truc anhydrit ctia axit dang vong trong mot phan tu cua no.

CAu tric mach chinh ctia vinyl polyme nay c¢é duogc bang cach polyme héa
nhém khong bao hoa c6 thé polyme héa khong cé gidi han cu thé nao mién 1a né co
cAu truc mach chinh cta vinyl polyme dugc tao ra bang cach polyme hoéa hgp chét ¢6
nhom khong bio hoa c¢6 thé polyme héa. Vinyl polyme duwge san xuét bing cach
polyme hoa hop chét ¢6 nhom khéng bdo hoa ¢o thé polyme héa c6 thé 13 polyme bt
ky duoc san xudt bang cach polyme hoéa vinyl monome, va vi du ctia n6 bao gbm
polyetylen, propropylen, polyisobutylen, poly(met)acrylat, polystyren, polyvinyl
clorua, polyvinyliden clorua, polybutadien, polyisopren, polyvinyl axetat, rwou
polyvinylic, polyvinyl butyral va polyvinyl ete. Va vinyl polyme ciing c6 thé 1a

copolyme chira hai polyme bat k¥ trong sé cac vinyl polyme nay lam cAu phan cua né.

Chét don dan nhiét cua thanh phan (B) 14 thanh phan dé két hop tinh dan nhiét
trong ché phdm hién tai. Chét don dan nhiét dugc biét dén phd bién co thé dugc st
dung cho thanh phan (B). Vi du thich hop vé chét don bao gdm nhoém hydroxit, magie
hydroxit, canxi cacbonat, magie cacbonat, canxi silicat, magie silicat, oxit v6 co vi du
nhu canxi oxit, magie oxit, bt nhom oxit va silic dioxit, hop chét nitrua vo co vi du
nhom nitrua, bo nitrua va silic nitrua, chét hitu co vi du cacbon, grafit va silic cacbua,
va bot cua kim loai vi du nhu bac, déng va nhom. Chét don nay co thé duoc st dung

riéng biét hodc két hop hai hay nhidu chat don véi nhau.

Chét don dan nhiét c6 thé c6 hinh dang bét ky, bao gé)ln hinh cau, dang bot,
dang soi, hinh kim va va hinh dang giéng dang vay, va kich thude hat cta né 13, tinh
trung binh, thir ty tor lpm dén 100pm. Luong thich hop chat don dan nhiét duge s
dung, mac du bién d6i phu thudc vao hinh dang va loai chit don duoc st dung, nam
trong khoang tir 150 dén 3000 phan theo khéi lugng trén 100 phan theo khéi Iugng ctia
tdng sb luong thanh phan (A) va thanh phan (C) dugc mb ta sau duge sir dung. Trong
trudong hop ma chit don duoc sir dung v6i luong nhé hon 150 phén theo khéi lugng,
6 kha ning 1a ché phdm thu dugc cé tinh din nhiét kém; trong khi d6, trong trurong

hop ma chit don duge sit dung véi lugng 16n hon 3000 phan theo khéi luong, ¢6 kha
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nang la ché phém nhua thu dugc ¢6 tinh két dinh kém khi duoc hoa ran, va sy bam

dinh cua chi tiét tan nhiét vao chi tiét téa nhiét tré nén kém.

Thanh phan (C) trong sang ché 1a hop chat polyete ¢6 nhom silyl thiy phan
duoc c6 thé lién két ngang chi & mot dau ctia né. Nhom silyl thily phan duge co thé
lién két ngang c6 v nghia twong tw nhu nhém silyl thuy phéan dugc c6 thé lién két
ngang trong thanh phan (A). Ngoai ra, polyete phan mach chinh ctia thanh phan (C) ¢6
y nghia tuwong ty nhu polyete dugc dé cap & trén. Hon nira, d6 nhét thich hop cua
thanh phan (C) nam trong khoang tir 100 mPa's dén 1000 mPa's, va khdi luong phan tir
phu hop (trong luwong phéan tir trung binh tinh theo trong luong) cua thanh phén (C) ¢6
th tu tir 1000 dén 5000. Vi du vé san phdm cong nghiép ¢6 sin cia thanh phan (C),
tén thuong mai 1a Silyl SAT-115, 1a mét trong s cac polyme Silyl duoc san xuét boi
Kaneka Corporation ¢ thé duoc dua ra. Ngoai ra, thuat ngit “trong lugng phan tir
trung binh tinh theo trong luong” dugc sir dung trong ban mo ta nay chi trong luong
phéan tr trung binh tinh theo trong luvong duoc do bang sic ky thim thdu gel va duoc

tinh theo polystyren.

Thanh phan (C) gép phan viéc 1am giam dd nhét clia san pham tao ra bai vi do
nh6t thip cia né nhung khong gy chay béi vi no duge tich hop vao phan g, Ngoai
ra, vl nhom chire chi ¢6 mat & mot d4u, nhua dugc san xuit khong cé dac tinh vat ly
gion va co thé gifr lai cac dac tinh co hoc. Néu chi du dinh lam giam do nhét cua ché
phém, viée st dung chit c6 d6 nhot thép nhu thanh phﬁn (A) co thé cling dugc tinh
dén, nhung su tiép can nay gy ra van dé 1a nhya duge hoa ran trd nén c6 dac tinh vat
Iy gion. Ngoai ra, néu du dinh 1a lam giam do nhét bing cach st dung chat lam déo
hodc/va dung moi hitu co, s& nay sinh cac van dé vé su hoa ran khong hoan toan, su
xudt hién viéc bi chay, su co lai khi hoa ran bat loi va céc van dé khac. Mat khac, viée

sir dung thanh phan (C) trong sang ché co thé giai quyét cac van dé do.

Ty 1& pha tron thanh phin (A) véi thanh phan (C) khong c6 gi6i han cu thé,
nhung ty 1& pha tron thanh phin (A) v6i thanh phan (C) dugce wu tién 1a tir 70:30 dén
1:99, 8t hon a tir 50:50 dén 3:97, t6t hon nita 1a tir 35:65 dén 5:95. Viée diéu chinh ty
1€ pha tron thanh phan (A) véi thanh phan (C) trong khoang nay durgc wu tién béi vi
dac tinh birc xa nhiét co thé dugc cai thién trong khi van dam bao Iuu giir kha ning gia

cong bao phu.
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Chat phu gia khac nhau c6 thé thém vao ché pham nhya din nhiét héa rin theo
sang ché, néu can. Vi du vé chét phy gia nay bao gdm chét lam w6t va phén tan, chit
hit 4m, chét gén két silan, chit x(c tac hda ran, chat don, chit hd tro chéng chay, chat

on dinh anh sang, chat chong oxy hoa va chat tao mau.

Chét hut 4m nay khong c6 gi6i han cu thé nao mién 1a n6 c6 thé hut 4m hodc
chéng 4m. Vi du chat hit nay bao gdm hop chét silicat, dugc 1am mau bdi metyl
silicat, etyl silicat, propyl silicat va butyl silicat, oligome ctia n6, vinylsilan va canxi
oxit. Cac hop chét nay co thé dugc sir dung riéng ré hodc ¢ dang t6 hop coa hai hay

nhiéu hop chét bat ky trong s chiing.

Vi du vé chit gin két silan bao gdm vinylsilan, epoxysilan, styrylsilan,
metacryloxysilan,  acryloxysilan,  aminosilan,  ureidosilan,  clopropylsilan,
mercaptosilan, sulfidosilan, phenylsilan va isoxyanatosilan. Cac hop chét nay c6 thé
dwoc st dung riéng r& hodc & dang t6 hop cua hai hay nhidu chat bat ky trong sd

chung.

Chét xtc tac 1am hoa ran khéng c6 gi6i han cy thé nao mién 14 né c6 chat xuc
tac ¢6 kha nang lién két ngang polyme (A)ngang. Vi du chét xuc tac nay bao gébm hop
chét tin nhu dibutyltin dilaurat, dibutyltin oxit, dibutyltin diaxetat, dibutyltin distearat,
dibutyltin laurat oxit, dibutyltin diaxetylaxetonat, dibutyltin dioleylmalat, dibutyltin
octoat, dioctyltin oxit va dioctyltin dilaurat; phirc chat kim loai, hop chét titanat déng
chi ¥ nhu tetra-n-butoxytitanat va tetraisopropoxytitanat; mudi kim loai cua axit
cacboxylic, chang han nhu chi octylat, chi naphthenat, niken naphtenat, coban
naphtenat, k&m cacboxylat, st cacboxylat va bitmut cacboxylat; va phirc chét
axetylaxetonat kim loai, ching han nhu phirc chit nhom axetylaxetonat va phirc chat
vanadi axetoaxetonat. Ngoai cac chit nay, mudi amin ching han nhu dibutylamin-2-
etylhexoat, hop chit organophosphat ching han nhu monometylphosphat va di-n-
butylphosphat, va chét xiic tac axit va bazo khéc c6 thé ciing dugc st dung. Céac chét
x1c tac nay co thé duoc st dung riéng r€ hoac & dang t0 hogp cia hai hay nhiéu chét bat

ky trong s chiing.

Vi du vé chat don bao gom nhi€u dang chat v co hodc hitu co khic nhau vi du

nhu bot talc, dat sét, magie cacbonat, silicon ngdm nudc, canxi silicat, bong Shirasu va
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bong thuy tinh. Co cac truong hop trong do viéc bd sung chit vb co tao ra nhiing cai

thién vé su chong chay va kha ndng gia cong.

Chét hd trg chéng chay khong cé gidi han cu thé nao, nhung hop chét silicon
dugc ban trén thi truong dé su dung lam chét chéng chay duogc uu tién. Hop chét

silicon nay ¢6 thé duge str dung 1am chit hd trg chdng chay phi halogen.

Vi du vé chit 4n dinh 4nh sang bao gé)ln hop chit amin bj an ngit khong gian,
vi du bis(2,2,6,6-tetrametyl-4-piperidyl)sebacat, bis(1,2,2,6,6-pentametyl-4-
piperidyl)sebacat, 4-benzoyloxy-2,2,6,6-tetrametylpiperidin, 1-[2-[3-(3,5-di-tert-butyl-
4-hydroxyphenyl)propionyloxy]etyl}-4-[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionyloxy]-2,2,6,6-tetrametylpiperidin, 1,2,2,6,6-pentametyl-4-
piperidinyl-metacrylat, bis(1,2,2,6,6-pentametyl-4piperidinyl) [[3,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyljmetyl]butyl jjmalonat, este bis(2,2,6,6-tetrametyl-
1(octyloxy)-4-piperidinyl) cua axit decanedioic, san phAm tir phan ung gita 1,1-
dimetyletylhydroperoxit va octan, N,N’,N”, N’”-tetrakis-(4,6—bis(butyl-(N-metyl-
2,2,6,6-tetrametylpiperidin-4-yl)amino)-triazin-2-yl)-4,7-diazadecan-1,10-diamin, san
pham tir qué trinh polyme hc’)é ngung tu cda dibutylamin'1,3,5-triazin' N,N’-bis(2,2,6,6-
tetrametyl-4-piperidyl-1,6-hexametylendiamin va N-(2,2,6,6-tetrametyl-4-
piperidyl)butylamin, poly[[6-(1,1,3,3-tetrametylbutyl)amino-1,3,5-triazin-2,4-
diy1][(2,2,6,6-tetrametyl-4-piperidyl)imino]hexametylen[(2,2,6,6-tetrametyl-4-
peperidyl)imino]], san pham tir qua trinh polyme héa cua dimetyl sucxinat va 4-
hydroxy-2,2,6,6-tetrametyl-1-piperidinetanol, 2,2,4,4-tetrametyl-20-(p-
lauryloxycacbonyl)etyl-7-oxa-3,20-diazadispiro[5,1,11,2]henicosan-21-on,  P-alanin,
este N-(2,2,6,6-tetrametyl-4-piperidinyl)-dodexyl/este tetradexyl, N-axetyl-3-dodexyl-
1-(2,2,6,6-tetrametyl-4-piperidinyl)pyrolidin-2,5-dion, 2,2,4,4-tetrametyl-7-oxa-3,20-
diazadispiro[5,1,11,2]henicosan-21-on, este dodexyl cua axit 2,2,4,4-tetrametyl-21-
oxa-3,20-diazadixyclo-[5,1,11,2]-henicosan-20-propanoic/este tetradexyl, axit
propandioic, este [(4-metoxyphenyl)-metylen]-bis(1,2,2,6,6-pentametyl-4-piperidinyl),
este cua axit béo cao hon cia 2,2,6,6-tetrametyl-4-piperidinol, 1,3-
benzenedicarboxyamit va N,N’-bis(2,2,6,6-tetrametyl-4-piperidinhyl); hgp chat
benzophenon bao gdm octabenzon; hop chét benzotriazol, ching han nhu 2-(2H-
benzotriazol-2-y1)-4-(1,1,3,3-tetrametylbutyl)phenol, 2-(2-hydroxy-5-
metylphenyl)benzotriazol, 2-[2-hydroxy-3-(3,4,5,6-tetrahydrophtalimit-metyl)-5-
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metylphenyl]benzotriazol, 2-(3-tert-butyl-2-hydroxy-5-metylphenyl)-5-
clobenzotriazol, 2-(2-hydroxy-3,5-di-tert-pentylphenyl)benzoiriazol, san pham tir phan
ung gitta metyl 3-(3-(2H-benzotriazol-2-yl)-5-tert-butyl-4-hydroxyphenyl)propionat
va polyetylen glycol, va 2-(2H-benzotriazol-2-yl)-6-dodecyl-4-metylphenol; hop chét
benzoat, chang han nhu 2,4-di-tert-butylphenyl-3,5-di-tert-butyl-4-hydroxybenzoat; va
hop chdt triazin, chang han nhu 2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-
[(hexyl)oxy]phenol. Trong cac hop chét nay, hop chit amin bi 4n ngit khoéng gian 1a

duoc vu tién dac biét hon so voi hop chat khac.

Vi du vé chit chéng oxy héa bao gdbm hop chat quinon, ching han p-
naphtoquinon, 2-metoxy-1,4-nophtoquinon, metylhydroquinon, hydroquinon, ete
hydroquinon monometyl, mon-tert-butylhydroquinon, 2,5-di-tert-butylhydroquinon, p-
benzoquinon, 2,5-diphenyl-p-benzoquinon va 2,5-di-tert-butyi-p-benzoquinon; phenol,
ching han nhu phenothiazin, 2,2-metylen-bis(4-metyl-6-tert-butylphenol), catechol,
tert-butylcatechol, 2-butyl-4-hydroxyanisol, 2,6-di-tert-butyl-p-cresol, 2-tert-butyl-6-
(3-tert-butyl-2-hydroxy-5-metylbenzyl)-4-metylphenyl acrylat, 2-[1-(2-hydroxy-3,5-
di-tert-pentylphenyl)etyl]-4,6-di-tert-pentylphenyl acrylat, 4,4’-butylidenbis(6-tert-
butyl-3-metylphenol), 4,4’-thiobis(6-tert-butyl-3-metylphenol), 3,9-bis[2-[3-(3-tert-
butyl-4-hydroxy-5-metylphenyl)propionyloxy]-1,1-dimetyletyl]-2,4,8,10-
tetraoxaspiro[ 5,5]Jundecan, pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat], thiodietylenbis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat], octadexyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionat,
N,N’-hexan-1,6-diylbis[3-(3,5-, di-tert-butyl-4-hydroxyphenyl)propionamit],  axit
benzen propanoic, 3,5-bis(1,1-dimetyletyl)-4-hydroxy, este alkyl mach phan nhanh
C7-C9, 2.4-dimetyl-6-(1-metylpentadexyl)phenol, dietyl[[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]metyl] phosphanat, 3,3°,3”,5,5°,5”-hexa-tert-butyl-a,a’,a”-(mesitylen-
2,4,6-tolyl)tri-p-cresol, canxi dietylbis[[3,5-bis(1,1-dimetylenthyl)-4-
hydroxyphenyl|metyl] phosphonat, 4,6-bis(octylthiometyl)-o-cresol,
etylenbis(oxyetylen)bis[3-(5-tert-butyl-4-hydroxy-m-tolyl)propionat],
hexametylenbis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionat], 1,3,5-tris(3,5-di-tert-
butyl-4-hydroxybenzyl)-1,3,5-triazin-2,4,6(1H,3H,5H)-trion, 1,3,5-tris[(4-tert-butyl-3-
hydroxy-2,6-xylyl)metyl]-1,3,5-triazin-2,4,6(1H,3H,5H)-trion, san phim tir phan g
gitta N-phenylbenzeneamin va  2,4,6-trimetylpenten,  2,6-di-tert-butyl-4-(4,6-
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bis(octylthio)-1,3,5-triazin-2-ylamino)phenol, axit picric va axit xitric; hop chét cla
phospho, ching han nhu tris(2,4-di-tert-butylphenyl)phosphit, tris[2-[[2,4,8,10-tetra-
tert-butyldibenzo[d,f][1,3,2]dioxaphosphephin-6-yl]oxy]etyl]amin, bis(2,4-di-tert-
butylphenyl)pentaerythritol diphosphit, bis[2,4-bis(1,1-dimetyletyl)-6-
metylphenyl]jetylphosphit, tetrakis(2,4-di-tert-butylphenyl)[ 1,1-bisphenyl]-4,4’-
diylbisphosphit va  6-[3-(3-tert-butyl-4-hydroxy-5-metylphenyl)propoxy]-2,4,8,10-
tetra-tert-butyldibenzo[d,f][ 1,3,2]dioxaphosphephin; hogp chat ciia Iuu huynh, ching
han nhu dilauryl 3,3’-thiodipropionat, dimyristyl 3,3’-thiodipropionat, distearyl 3,3’-
thiodipropionat, pentaerythrityltetrakis(3-laurylthiopropionat) va 2-
mercaptobenzimidazol; hop chét cua amin, ching han nhu phenothiazin; hop chit cta
lacton; va hop chét cia vitamin E. Trong cac hop chét nay, hop chat phenol dugc wu

tién hon hop chét khac.

Ché pham nhya hoéa ran dan nhiét theo sang ché c6 thé bi hoa ran voi do 4m

trong khong khi.

Ché phém nhua dan nhiét hoa rin theo sang ché co thé duogc dua ra dé 1am ché
phim mot g6i hodc ché pham hai géi trén co 56 néu can. Ngoai ra, ché phdm nhua dan
nhiét hoa ran theo sang ché dugc ung dung trong cac linh kién dién tr nhu mach sb
hoc bao gdbm CPU (Central Processing Units — b xir Iy trung tdm) va MPU (Micro-
Processing Units — b0 vi xur ly), tranzito va thyristo, va dugc st dung gilta cic linh
kién dién tt va chi tiét tan nhiét nhu cdnh tan nhiét hodc thiét bi Peltier. Bén canh viéc
duoc st dung tai cac vi tri nhu vdy, ché pham theo sang ché c6 thé ciing duoc sir dung

& cac vi tri bat ky mién 1a tinh din nhiét cua chung dugc yéu cau.
Vi du thwe hién sang ché

Sau day, sdng ché s& duoc minh hoa cu thé hon bang cach tham chiéu téi cac
vi du duéi day. Va khong can thiet d€ noi rang céac vi du nay duge dua ra dé minh hoa

va khong nén duoc hiéu 1a 1am gi6i han sang ché nay theo bat ky cach nao.
(Céc vi du tir 1 dén 5 va cac vi du so sanh tir 1 dén 7)

Céac ché phim hoa ran dugc san xuét bang cach tron thanh phan (A) véi thanh
phan (C) lan lugt theo cac cong thiic khac nhau (don vi: phan theo khdi luong), dugc

thé hién trong Bang 1, va bd sung thém vao d6 mot phan theo khéi luong
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phenyltrimetoxysilan dé lam chit gén két silan va mot phan theo khoi lwgng dibutyltin

axetat dé lam chat xic tac 1am héa ran va trdn cac thanh phan nay véi nhau.
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Céc thanh phan dugc tron trong moi ché phim riéng biét duoc thé hién trong

Bang 1 1a nhu sau:

Kaneka Silyl SAT200: Polyete c¢6 tdng s6 hai nhém silyl c¢6 thé thiy phan & ca
hai dau cua né, 1a san phém cua Kaneka Corporation va ¢6 do nhét 25 Pas &
23°C

Kaneka Silyl SAT115: Polyete ¢6 nhém silyl ¢é thé thiy phan chi & mot dau

clia no, 12 san phim cua Kaneka Corporation va ¢6 do nhét 0,5 Pa's & 23°C

Kaneka Silyl SAT350: Polyete ¢6 tong s6 hai nhom silyl ¢6 thé thity phan & ca
hai ddu ctia no, 1a san phdm cta Kaneka Corporation va c¢6 do nhét 4 Pas &

23°C

ARUFON UP-1000: Acrylic polyme khong c6 nhom chitc phan Gng, san pham
cua TOAGOSEI CO., LTD.

Bot nhom oxit 1: Bot nhom oxit duge tan thanh bot c¢o kich thude hat trung

binh 0,5 pm
Bot nhom oxit 2: Bot nhém oxit hinh ciu ¢6 duong kinh hat trung binh 30 um
Bot nhom oxit 3: Bot nhém oxit hinh ciu ¢6 duong kinh hat trung binh 10 um

Cac danh gia dugc thuc hién dudgi day dugce thye hién trén mdi ché phém trong

s0 cac ché pham dugc san xuat theo cong thire duge néu ¢ trén. Cac két qua thu duogc

dugc chi ra trong Bang 2.
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Céac muc thir nghiém khac nhau trong Bang 2 da dugc danh gia theo céch sau,

trong Ung.

1) Do nhot

Céac d0 nhot & tan s6 1 Hz va 10 Hz da duoc xac dinh bé‘ing cach st dung may
do luu toc trong cac didu kién do nhu sau.

Thiét bi do: DAR-100, do Reologica Instruments san xuét, dé do do nhét dan
hdi

Tée do cat: 5,0(1/S) 20 gidy, thoi gian can bang 1a 200 gidy

Su bién dang: 1xE-2, sb 14n tich hop: 3, s6 lan do: 20, khoang nghi 14 10 gidy

Que do: Song song 25, khoang cach 1mm, nhiét do 25°C

2) Tinh dé chay

MBOi ché pham dugc nap vao trong cot polyetylen bang pit-tong, voi phun ¢6
duong kinh trong 1a Smm duge gin vao cot, va cot thu duge duge lap vao siing khong

khi. Khéi lugng ciia ché phim duge thoat ra tir voi phun bdi qué trinh day ra trong thoi
gian 10 gidy dudi ap luc 0,5 MPa da dugce x4c dinh.

3) Pac tinh birc xa nhiét

Dic tinh bire xa nhiét cia mdi ché pham duogc xac dinh bang phuong phap day
néng (mang mong) va st dung may do tinh dan nhiét QTM-D3, do Cong ty TNHH san
xuét dién tir Kyoto (KYOTO ELECTRONICS MANUFACTURING CO., LTD) san

Xuét.
4) Xay ra hodc khong xay ra sy chay

MOi ché pham véi luong 2,2g dugc thir chay ra & dang hinh tron trén dia nhom
(A1050P), dé trong 24 gio, va sau d6 quan sat. Su khang dinh dugc thuc hién dé danh
gi4 vat chat 1ong bét ky chay ra xung quanh ngoai vi ctia ché pham hay khong.

5) P cling ctia san pham duoc héa han

Mbi ché pham da duoc phun vao khudn dic dang tdm dugc 1am bang nhua
flocacbon, va dugc héa rin bing cach sy kho 168 gid & cac didu kién nhiét do 1a 23°C
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va do 4m 50%. “Do climg” cla san pham da hoa rin dang tAm day 2mm duoc tao ra
nay duoc do khong c6 don vi bang dung cu do do cimg loai C2. Chi tiét cia qua trinh

do tuan theo tiéu chuan JIS K 6253(2006).

Nhu ¢6 thé thiy o rang tir cac két qua duoc thé hién trong Bang 2, ché phim
theo sang ché c6 do nhét thap, kha ning gia cong bao phi rat tot va do din nhiét cao.
Ngoai ra, chiing khong co vAn dé xuét hién do su pha lodng ché phim thong thuong
bang dung mdi hodc chit 1am déo, cu thé cac van dé d6 1a cac ché pham dugc pha
lodng nay tr¢d thanh nhya c6 ddc tinh vat ly gion sau khi hoa ran, ¢6 kha nang déng rin

kém, gay ra sy chay sau khi dong ran va phat sinh cac van dé vé do day.

Trong khi sang ché duge mé ta chi tiét va tham chiéu dén cac phuong an cu
thé cua no, 18 rang 12 voi nhitng ngudi co hiéu biét trung binh trong linh vuc k§y thuat
nay nhiéu thay ddi va cai bién khac nhau c6 thé dugc thuc hién ma khong di tréch khoi
tinh thin va pham vi clia sang ché.

bon sang ché nay duoc dua trén don Patent Nhat Ban 36 2011-205534, nop
ngay 21/09/2011, ndi dung ciia n6 dugce dua vao diy bang cich tham chiéu.

Kha nang irng dung trong cong nghiép

Ché phém nhua dan nhiét héa ran duoc ap dung cho céc linh kién dién ti,
chéng han mach dién sd hoc bao gém CPU va MPU, tranzito va thyristo, va dugc sur
dung gitta cac linh kién dién tir va chi tiét tan nhiét, nhu canh tan nhiét hodc thiét bi
Peitier. Bén canh viéc duoc st dung tai cac vi tri nhu vay, ché pham nay ciing ¢6 thé

duoc sir dung tai cac vi tri bat ky mién 1a tinh dan nhiét ciia ching dwoc yéu cau.
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YEU CAU BAO HO
1. Ché phdm nhya din nhiét héa rin duoc bang hoi 4m bao gém:

thanh phan (A): polyme hitu co chtra it nhit hai nhém silyl thity phan duoc co

thé lién két ngang,

thanh phén (B): chét don dan nhiét, va

thanh phan (C): hop chét polyete ¢6 nhom silyl thity phan duge c6 thé lién két
ngang chi & mot dau ciia no, trong dé

ty 1é pha tron cua thanh phin (A) v6i thanh phan (C) 1a nam trong khoang tir
20:80 dén 1:99, tinh theo ty 1& khéi lwong, va

luong pha tron cta thanh phan (B) nam trong khoang tir 900 dén 3000 phan
khoi lugng cho 100 phan khéi luong ctia tdng luong thanh phan (A) va thanh phan
(O).
2. Ché pham nhua din nhiét hoa ran duoc bang hoi 4m theo diém 1, trong d6 thanh
phan (B) duogc chon tir nhdom hydroxit, magie hydroxit, canxi silicat, magie silicat, oxit
vd co duge chon tir canxi oxit, magie oxit, bot nhom oxit, hop chét nitrua vo co duoc

chon tir nhém nitrua, bo nitrua va silic nitrua, bot kim loai dugc chon tir bac va dong.
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