Nghién ctru khoa hoc c6ng nghé
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1. MO DAU

O Viét Nam, trong nhiéu nam qua, vat liéu composit, son, keo trén co s& epoxy
dugc nghién ctu va ung dung rong rai. Keo epoxy 13 loai keo dan kim loai dau tién
duoc st dung, véi cac tinh chét wu viét nhu cach dién, bam dinh tdt, bén co hoc va
khong doc. Bén canh nhiing uu diém trén, nhua epoxy van con mot sé nhuge diém
nhu gion, kha ning chiu nhiét khong cao va chi thé hién cac wu diém vé tinh chét co 1y
trong diéu kién tinh [1+4]. Vi vy, viéc nghién ctru bién tinh nhwra epoxy dé khéc phuc
nhiing nhugc diém trén dang thu hat sy quan tdm cua cac nha khoa hoc vt li¢u.

Lién bang Nga c6 loai keo dan 1a K-153 dugc ché tao trén co s& nhua epoxy
bién tinh v&i chat dong rin 1a polyetylenpolyamin va chat don xi ming pooc ling.
Keo K-153 dong rin sau 24 gio & nhiét d6 20°C, 6 gio & 80°C va 4 gid & 100°C. Keo
K-153 c6 thoi gian sdng 1+1,5 gid, c6 tinh chay va kha ning dién ddy cac khe k& rat
t6t. Keo lam viéc tot & nhiét do tir -60°C dén 60°C. Keo thudng dugc ding dé gan
vat li¢u kim loai v6i phi kim, 1am kin cac lién két ¢ vit, dinh tan. Puoc su dung
rong rai trong nganh ché tao may, dién tir va dac biét dugc st dung lam keo dan cho
nganh hang khong.

Bai bao ndy trinh bay cac két qua nghién ctru bién tinh nhya epoxy bang
thiokol long va polyeste acrylat tu tong hop nham thu dugc mot loai nhua stir dung
lam keo déan véi cac dac tinh tuong tu loai keo K-153 ctia Lién bang Nga.

2. THUC NGHIEM
2.1. Nguyén liéu, héa chét

Nhya epoxy DER 331 (hang Dow Chemicals - My) véi ham lugng nhom
epoxy la 22,4+23,6%, chat dong ran polyetilen polyamin PEPA (Lién bang Nga),
cao su thiokol long mac HBB-2.VN (Viét Nam), toluen (Trung Qudc), trietylen
glycol (Merck, Dtrc), dimetylphtalat (Merck, Puc), metyl metacrylat (Merck, Btc).

Polyester acrylate MGF-9 (Lién bang Nga). Keo K-153 d6i chtng 1a hdn hop
cua nhya K-153 (Lién bang Nga), chat dong ran PEPA (Lién bang Nga) va xi mang
pooc-lang [1400 (Lién bang Nga) theo ty 1€ 10:1,2:8,5.

2.2. Phuong phap do dac, danh gia

Céc phuong phap phd phén tich cdu trac: Phé hong ngoai dugc ghi trén may
FT-IR NEXUS 670, Nicolet (My) trong vung 4000+500 cm'l.thoA tir ngoai duogc
ghi trén may quang pho tir ngoai GBC Instrument - 2855. Pho cong huong tw hat
nhan 'H va " C-NMR duoc ghi trén may AVANCE Spectrometer (BRUKER, Diic)
(500MHz) tai Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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Nghién ctru khoa hoc cong nghé

Chat lugng ctia polyeste acrylat MGF-9.VN dugc xéc dinh theo tiéu chuan [5].
Chét luong ciia nhya K-153.VN dugc xac dinh theo tiéu chuan [6]. Ham luong
nhom epoxy dugc xac dinh theo tiéu chuan [7]. BS bén kéo trugt duge do trén thiét
bi GOTECH AI-7000-M (Dai Loan) theo tiéu chuan [8]. Khdi lwong phan tir cia cac
chét duoc do theo tiéu chuan [9].

2.3. Quy trinh tong hop polyeste acrylat MGF-9.VN

Trong mot binh cau co l'flp bép khuéy tir, nhiét ké dugc ndi véi cot cit phan
doan. Cho hdn hop cac chit gom 19,41 g (0,1 mol) dimetylphtalat, 30,061 g (0,2
mol) trietylen glycol, 22,06 g (0,22 mol) metylmetacrylat, 0,36 g kali cacbonat, 0,02
g hidroquinon va 200 ml toluen. Hon hop nay dugc dun néng, metanol dugc chung
cat hoan toan cing v&i hon hop toluen va metylmetacrylat & nhiét do 64+80°C, thoi
gian 5 h. Sau d6 rira sach hdn hgp bang 50 ml dung dich HC1 1+2%, tiép theo rira
thém 3 1an bang nuéc mdi 1an 50 ml dén moéi trudng trung tinh. Hén hop duoc lam
khan bang Na,SO4 khan va thém vao 0,01 g hidroquinon, loai bo toluen bang chung
cat chan khong thu dugc 51,6 g (93,0%) oligoetheracrylat MGF-9.VN.

Cong thirc tinh hiéu suat phan (mg:
H= ——% 100
Mgp * npyp
Trong do:
H: hiéu suit phan tung, %;
Msp: phén tir khéi trung binh cia san phdm MGF-9.VN, dvC;
msp: khdi luong ciia san pham thu dugc sau phan tng, g;
npump: $6 mol cua dimetylphtalat, mol.

2.4. Quy trinh bién tinh nhya epoxy thiokol 16ng va MGF-9.VN

Trong mot binh cau 3 ¢b thé tich 1 lit, c6 lép khqu co, nhiét ké va dugc ndi
v6i van khi tro nito, can 192 g DER 331, 40 g thiokol 1ong HBB-2.VN, 20 g MGF-
9.VN. Hén hop duoc gia nhiét va khiy, duy tri nhiét d6 phan tng tir 130+150°C
trong thoi gian 3 gio thu dwoc hdn hop dong nhit mau vang niu. Dé ngudi va
chuyén san pham vao binh kin bao quan.

2.5. Quy trinh pha ché keo dan sir dung nhyra epoxy bién tinh

Céc thanh phan keo duoc chudn bi trong chén nung bang s gdm 10 phan khoi
lwvong nhya K-153.VN, 1,2 phan khéi luong polyethylenamin va 8,5 phan ximing
(ximang duoc sang trudc va siy trong khoang 3 gid & nhiét d6 105+120°C). Sau do6
dugc khudy tron can than bang dila thiy tinh ¢ nhiét do phong trong khoang 15 phiit
sao cho lugng bot khi 1a it nhit, thu duoc keo K-153.VN. Keo pha xong nén dung
ngay trong vong 60 phut &é dam bao chat luong.
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3. KET QUA NGHIEN CUU VA THAO LUAN

~ Keo K-153.VN 1a keo dan hai thanh phan trén co so nhya epoxy bién tinh va
chat dong ran 1a polyetylen polyamin. Ngoai ra tuy cac yéu cau co ly va muc dich st
dung con thém chat don la xi mang pooc-lang mac 400 vé1 ham lugng khac nhau.

So d6 ché tao keo dugc trinh bay trén hinh 1. Theo do, nhom tac gia da xay
dung quy trinh tong hop polyeste acrylat mac MGF-9.VN 1a mot chat long mau
xanh sang dén ndu ddm thuong duoc sir dung trong san xuat vat lidu, nhua cudng
luc, cac 16p phu bao vé va cac loai keo dac biét, sau do sir dung san pham nay cung
v6i thiokol 16ng dé bién tinh nhya epoxy DER 331 thu duoc nhya K-153.VN (dat
tiéu chuan [6]). Muc dich cua qua trinh bién tinh nay 1a 1am ting co tinh cia san
pham keo ciing nhu tang kha nang chong chiu v&i méi truong khic nghiét. Pong
thoi lam giam dang ké mui ctia san pham nhya chira polysulfit. Cudi cung, xay dyng
quy trinh pha ché keo dan sir dung nhya d tong hop.

Dimetylphtalat,
trietylen glycol,
metylmetacrylat

Nhuya epoxy Y Y

DER 331
Thiokol HZSO?,
HBBE-2.VN > hydroquinon

Bién tinh < ( Polyeste acrylat

) | MGF9.WN

v

[ Nhya K-153.VN ]

(IIETIA)

Xi mang pooc
lang mac 400
<—[ polyetylenpolyamin

v

[ Keo K-153.VN ]

Hinh 1. So d6 ché tao keo K-153.VN
3.1. Nghién ciru quy trinh tong hop polyester acrylate MGF-9.VN

Polyeste acrylat (MGF-9.VN) dugc tong hop bang phan tmg ngung tu polyme
hoa cua dimetylphtalat, trietylen glycol va metylmetacrylat voi xuc tac la axit
sulfuric va chat lam cham hydroquinon.

Nhom tac gia da tién hanh nghién ctru dya trén cong bd [9]. Tix d6 thuc hién
céc khao sat khac nhau nham nang cao hiéu suét ciing nhu chét lugng san pham nhu:
tang thoi gian phan mg, thay ddi xuc tic va khao st ty 1& mol cac chat tham gia
phan ung.

Tap chi Khoa hoc va Céng nghé nhiét déi, S6 17, 12 - 2018 65
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Nghién curu anh hwong ciia xuc tac dén hiéu sudt phdan ng

Theo 1y thuyét, phan rng nay co thé thuc hién dudi sy hién dién cua mot xtc
tac axit hodc bazo. Xuc tac dugc khao sat bao gém H,S0O4, NaOH, K,COj3 va natri
metylat véi lugng 13 2,6% mol so véi dimetylphtalat. Cac két qua dugc trinh bay
trén bang 1.

Biang 1. Anh hudng ctia loai xtic tac dén hi¢u suét tong hop MGF-9.VN

STT | Xuctic | Khoilwong (g) | P nhét (cSt) | Hiéu suit (%)
1 H,S04 30,5 320 54,9

2 NaOH 25,5 287 45,8

3 K,COs3 34,4 189 62,0

4 | Natri metylat 34,7 178 62,5

Tir két qua trén co thé thiy rang sir dung K,COs va natri metylat cho hiéu suit
phan tmg cao hon céc loai xtc tac khac. Ngoai ra sir dung axit sulfuric déc tao ra san
pham c6 nhiéu tap mau, kho rira va san pham cé thé chira cac ete cua trietylen glycol
do tao phan tng loai nu6e. Sir dung NaOH ciing cho hiéu suét thdp hon. Nhom tac
gia lya chon sir dung K,COj3 do gia thanh ré va dé sir dung hon so véi natri metylat.

Nghién civu dnh hwéng ciia thoi gian dén hiéu sudt phan iing

Do day la phan tmg ngung tu, dién ra cham, can khao sat thot gian phan tng
thich hop dé thu duoc san pham c6 hiéu sut cao, chat lugng t6t. Cac khoang thoi
gian khéo sat tir 2+10 gid, str dung xuc tic K,COs. Két qua duoc nhu sau:

Bing 2. Anh huong ciia thoi gian dén hiéu suat tong hgp MGF-9.VN

STT | Thoi gian (gio) | Khoi lwgng (g) | P nhét (cSt) | Hiéu suit (%)
1 2 34,4 98 62,0
2 3 35,5 104 63,9
3 4 41,6 123 75,1
4 5 51,6 169 93,0
5 10 51,7 197 93,1

Tir két qua trén, c6 thé thay rang thoi gian t6i thiéu dé thyc hién phan tmg 1a 5
gio, tang thém thoi gian hi¢u suat phan tmg tang khong dang ké. Hon nira viéc ting
thoi gian 1am anh huéng dén chat luong san phim (san phdm c6 mau dam hon,
nhiéu tap chat va kho rira hon). Piéu nay c6 thé 1a do ting thoi gian lam ting kha
ning tao cc phén tir ¢ khdi lwong cao hon (d6 nhét san pham tang).
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Nghién ctvu anh huéng ciia 1y 1é mol cdc chit tham gia phén ing

Ty 1€ qhét tham gia phan tng anh hudng nhiéu dén chat luong san pham. Cac ty
1€ khdo sat lan luot 1a dimetyl phtalat : trietylen glycol : metylmetacrylat = 1:(2 + x):
(2,2 +2x); Trong d6 x =0; 0,1; 0,2; 0,3.

Bang 3. Anh huong cua ty 18 mol cac chat dén hiéu suit tong hop MGF-9.VN

STT X Khoi lwong (g) | PO nhét (cSt) | Hiéu suit (%)
1 0 52,0 120 94,0
2 0,1 52,6 135 95,1
3 0,2 53,2 169 96,2
4 0,3 53,3 165 96,3

Sau phan tmg, lwong metylmetacrylat va trietylen glycol du duoc xir Iy bang
cach rua trong dung dich HCI, nudc va cat loai trong chan khong.

Tir két qua trén c6 thé thdy rang viéc sir dung du metylmetacrylat va trietylen
glycol mic du hiéu suat co tang 1én, nhung khong nhiéu. Hon thé nira viéc tinh ché
sau phan Gmg doi hoi phirc tap hon, cong thém lang phi hoa chét do d6 ty 1& dugc
chon la x = 0. Phan tmg cho hi¢u sut cao, 6n dinh (trung binh dat 93%). San pham
dugc khang dinh ciu tric bang phuong phap phd cong huong tir hat nhan, pho tr
ngoai. So sanh vé&i phd tir ngoai ciia mau MGF-9 ciia Lién bang Nga cho thay c6
hinh dang tuong tu.

3.5
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Hinh 2. Phé tir ngoai cia MGF-9.VN (1) so sanh véi phéd MGF-9
cua Lién bang Nga (2)
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Trén phd 1H-NMR cta MGF-9.VN xuét hién 10 tin hiéu H, cac tin hiéu nay

phul hop véi cong thirc phén tir ciia san pham nhu trong hinh 3. Trong d6 hai nguyén
tor His, 13> ¢6 0 = 1,94 ppm, hai nguyén tir H7 > va Hg > 1a twong duong c6 oy = 3,73

ppm, hai nguyén tir Ho 9 c6 0 =3,75 ppm. hai nguyén tir He ¢ ¢ Oy =

3,89 ppm, hai

nguyén tr Hig 10> 0 0 = 4,28 ppm, hai nguyén tir Hs 5> c6 8y = 4,45 ppm, hai nguyén

tu H14 142 CO Oy =
tor Hy > c6 0y = 7,73 ppm.
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Hinh 3. Phé cong hudng tir hat nhan "H-NMR cia MGF-9.VN
San pham sau d6 duoc kiém tra cac chi tiéu theo tiéu chuan [5].
Biang 4. Két qua kiém tra chét lugng MGF-9.VN theo [5]

5,56 va 6,12 ppm, hai nguyén ttr H ;- c6 6y = 7,53 ppm, hai nguyén

TT Tén chi tiéu Mure MGF-9.VN
Loai dac biét Loai 1
1 |Dang ngoai Chat long nhot | Chat 1ong nhot | Chat 1ong nhot
2 |Dd nhét ¢ (20+£1)°C, cSt 100+220 100+250 160
\ z p o

3 Hafn luqr}g chat chinh, %, 98,0 97,5 97,51
khong nhé hon

4 Ham lugng toluen, khong 25 2.5 2,42
16n hon
Ham lugng hydroquinone, , .

5 1, \ 0,030+0,070 | 0,030+0,075 0,058
%, trong khoang
Ham lugng nudc, %, Khoéng quy

6 | khong 16n hon 0.1 dinh 0,067
Chi sb axit, mg KOH/g,

7 khong 16n hon L0 30 1,06
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Nghién ctru khoa hoc c6ng nghé

Tir céc két qua trén co thé thay rang san pham MGF-9.VN di téng hop dat tiéu
chuan [5] & muc loai 1. San pham nay 1 chat trung gian cho phan tmg téng hop
nhwra K-153.VN do d6 khong can phai tinh ché thém ma duoc st dung truc tiép cho
phan g tiép theo.

3.2. Nghién ciru bién tinh nhya epoxy DER 331 bing thiokol léng va
MGF-9.VN dé thu dwoc san pham nhya K-153.VN

Bén chét ctia quéa trinh bién tinh nay 14 phan tng dong tring hop gitta nhom
epoxy va nhom mecaptan cua thiokol.

CH; CHs
H,C—HC—H,C OOQOO—CHQ-QH—CHQ»o@Q@O CHy CH-CH,
0 CH, OH CHs .0

HS%R%SH
m

CI;H3 (I;HS (I)H
HCHC-H,C OOQOO‘CHZQH‘CHZO‘@Q@O CHy CH-CHy SR} sH
© CHy OH CHa ) m

R: *‘CHZCHZOCH20CH200H2CH2Sx-CHZCHzocHZOCHchz]\

Tiép theo, nhém etylen khong no (-C(CHs3)=CH,) trong polyese acrylat s&
phan ng cong vdi nhom -SH- dau mach con lai cua thiokol d¢ khoa mach. Muc
dich cua thao tic nay la lam mat di mui kho chiu cia nhya do nhom mecaptan.

GHs CHs
R—SH + —¢~C=CH, —  _c-CCHySR
I I
O

Theo tai lidu [10] thi qué trinh ddng tring hop nay duoc thuc hién trong 1 moi
truong khi tro. Nhom tac gia da sir dung khi ni to trong sudt qua trinh phan tmg.

Anh hwéng nhiét dp dén phan ikng bién tinh

Nhiét d6 phan tng 1a mot yéu t vo cung quan trong, quyét dinh phan tmg c6
xay ra ciing nhu toc do phan Gng. Theo tai liéu [10] nhiét d6 phan ung thich hop tir
khoang 40°C dén khoang 200°C duoc st dung cho qua trinh ddng trung hop. Tt
hon 1a nhiét d6 dao dong tir khoang 80°C dén khoang 150°C. D tién hanh khao sat
anh huong cia nhiét d6 dén phan tng trong khoang nay. Thoi gian mdi phan tGng 1a
3 gid. San pham sau d6 dugc kiém tra céc chi tiéu nhu trong bang 5.
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Bang 5. Anh hudng cua nhiét dd dén phan tng bién tinh

Nhiét do Ham lugng Do nhot .
STT °C) epoxy (%) (Pa.s) Ngoai quan
1 8085 17.8 5.60 Chat lon‘g'nhqt mau nau,
mui thiokol
2 90-95 17,7 5.65 Chat lon‘g‘nhqt mau nau,
mui thiokol
3 100=110 17.1 6.22 Chat lon‘g'nhqt mau nau,
mui thiokol
4 120+130 16,8 7,10 Chat long nh6t mau
vang nau, mui nhe hon
5 130-140 16,5 8,84 Chat long nh6t mau
vang nau, mui nhe
6 145+150 15,9 9,93 Chat long nh6t mau
vang nau, mui nhe

Tir két qua trén c6 thé thiy rang khi nhiét d6 thap phan mg chua xay ra hoan
toan, san pham c6 mui dac trung cua thiokol. Nhiét dd thich hop ctia phan Gng la tir
120+150°C.

Anh hwéng ciia thoi gian dén phan ikng bién tinh

Tiép theo nhom tac gia tién hanh nghién ctru anh huéng cua thdi gian dén hiéu
suat phan ung. Cac khoang thoi gian khao sat tir 1 dén 5 gio. Két qua trinh bay trén
bang 6.

Bing 6. Anh huong ciia thoi gian dén phan mg tong hop nhya K-153.VN

Thoi gian Ham luwong Do nhét ]
Tt (gio) epoxy (%) (Pa.s) Ngoai quan
1 1 17.8 5.60 Chat lon‘g‘nhqt mau nau,
mui thiokol
2 2 16,9 6,40 Chat lon‘g‘ nh6t mau niu,
mui nhe hon
3 3 16,5 8.56 Cl}at 101;1g nh(‘)"F mau
vang nau, mui nhe
4 4 16,4 8,62 phat IOHg I}hct mau
vang nau, mui nhe hon
Chat 16ng nhét mau nau
: 5 o -8 dam, mui khét

Tir két qua trén cho thdy, trong khoang 1 gio dau phan ung xay ra cham, thoi
gian phan tng t6t nhat 1a 3 gid, ting thoi gian phan tmg 1én 5 gid, ham luong epoxy
cling khong giam nhung d6 nhét san pham ting, mau dam hon va c6 mui khét chtng
t6 phan g di xay ra theo chiéu huéng méi, tao san pham polyme mach dai hon.
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Vi vay nhom tac gia lya chon thoi gian thich hop cho phan tng 1a 3 gio.

Dé theo ddi tién trinh phan tmg, nhom tac gia di xac dinh ham luong epoxy
trudc va sau phan trng. Két qua dua ra ¢ bang 7:

Bang 7. Két qua phan tich ham lurong nhém epoxy trude va sau phan tng

STT Ham luwgng epoxy truéce Ham lugng epoxy sau
phan ung (%) phan tung (%)
1 17,80 16,50
2 17,92 16,62
3 17,76 16,45
Trung binh 17,82 16,52

Tir két qua trén co6 thé thdy rang sau phan ung ham luong epoxy giam (tir
17,82% xudng 16,52%) didu nay ching té phan ing di xay ra.

Ngoai ra mau nhya DER 331 nhua K-153.VN dugc do khdi lugng phan tu tai
Vién hoa hoc Cong nghiép thong qua d6 nhdt theo tiéu chuan [11] két qua cho thiy
mau DER 331 c¢6 khéi lugng phén tir 396, con mau nhya K-153.VN ¢6 khdi lugng
phan tir trung binh 1 595. Vi nhitng két qua khao sat & trén co thé két luan 1a phan
g téng hop nhya K-153.VN di xay ra. San phdm sau d6 dugc kiém tra cac chi tiéu
theo tiéu chuén [6] (bang 8).

Bang 8. Két qua kiém tra chat lvgng nhua K-153.VN theo [6]

2 en A X K-153.
STT Chi tiéu Ye’u cau | ;o Nea K-153.VN
Chatlong | o4 15n0 | Chit long
.. nh6t mau s o
1 |Dang ngoai . X nhét mau | nhdét mau
vang dén . . A
~ vang vang nau
nau
2 |Ham lugng nhom epoxy, % 15+18 16,99 16,50
3 A o A
3 Ham lugng chat bay hoi, %, khong 1.3 0.79 0.60
16n hon
4 |DPo nhét dong hoc ¢ (2540,1)°C, Pa.s 5+16 6,35 9,51
5 | Thoi gian gel hod, phut,& (21£2)°C 130+250 178 168
Do bén kéo trugt véi polyethylenamin,
® | MN/m2, khong nho hon 3,86 6.75 1.5
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T két qua trén co thé thiy rang san pham nhwa K-153.VN st dung céc
nguyén liéu sén co trong nudc dat cac yéu ciu theo tiéu chuén [6]. San phim c6 chat
luong twong duong san pham nhya K-153 ciia Lién bang Nga.

3.3. Ché tao keo din trén co sé nhura eopxy bién tinh va chit déng rin IEITA

Trén co s& céc tai liéu da cong bd, nhom tac gia da tién hanh khao sat dé xac
lap don pha ché keo, bang cach thay doi lan luot cac thanh phan chat don (xi mang
pooc lang) va chat dong ran (polyetylen polyamin). Tur d6 dua ra quy trinh ché tao
keo nhu muyc 2.5.

Chat luong san pham dugc danh gia song song véi san pham keo K-153 cua
Lién bang Nga voi mot s6 chi tiéu nhu ham kho, thoi gian song, do bén kéo truot
cua moi dan keo trén nen hop kim nhém, d6 bén 4m va d6 bén xing dau. Cac thir
nghiém duoc do dac t6i thiéu 3 mau va ly gia tri trung binh. Két qua duoc trinh bay
o bang 9.

Bing 9. Két qua kiém tra chét lugng san pham cé so sanh véi keo K-153

cua Lién bang Nga
STT Chi ti¢u Cin dat K-153.LB | o 153.vN
Nga
Clrlat‘lon‘g Chat 1ong Chét l6ng
.. nhdt tr mau s o s
1 | Dang ngoai \ nh6t mau nh6t mau
vang nhat
£ xanh den xanh den
deén den
2 | Ham kho, %, khong nhoé hon 99,5 99,67 99,66

Thoi gian séng & (21+2)°C,

phut, khong nho hon 60 83 125

Do bén kéq truot cia mdi dan
4 keo trén nén hop kim nhom, 58,8 67,5 115,0
kgf/cm?, khong nhé hon

Do bén 4m . LA A A
; Kha bén Bén Bén

5 <o A A r
(Suy giam do bén kéo truot (30 +50)% (10,8%) (13,7%)

sau 30 chu ky thtr nghiém)
. bo ben,’fang flauk e Bén Bén Bén
(Suy giam do bén kéo truot (10+20)% (15%) (12.7%)

sau 30 chu ky thtr nghiém)

Tu két qua trén thay rang san pham keo dan duoc ché tao c6 do ben kéo trugt
ctia mbi dan keo trén nén hop kim nhoém dat 115 kgf/cm trong khi d6 mau keo d6i
chung K-153 cua Lién bang Nga dat 67,5 kgf/cm keo dan da dugc thir nghiém do
bén trong méi trudng nudc va dau cho két qua tot.
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4. KET LUAN

D3 bién tinh nhya epoxy DER 331 bang thiokol 16ng va polyeste acrylat
(MGE-9.VN) véi cac diéu kién phan ung nhu sau: ty 18 khdi luong epoxy : thiokol :
MGF-9.VN = 19,2 : 4 : 2; nhiét d6 130+150°C; thoi gian 3 gid trong moi truong khi
tro. San pham nhya 1a K-153.VN dat chat luong theo tiéu chuan [6].

Di x4y dung don pha ché keo tir nhyra K-153.VN d téng hop va chit dong rin
polyetylen polyamin va chit don 1a xi ming pooc-ling véi ty 1¢ theo phan khdi
lugng cta nhya epoxy bién tinh : dong ran : don = 10 : 1,2 : 8,5. Thoi gian séng &
nhiét do (21+2)°C 1a 125 phat. P bén kéo trugt cia keo ché tao dugc 1a 115
kgf/cm® mbi dan keo bén trong mdi truong nude va xing dau. Cac két qua khao sat
cho thay keo ché tao dugc c6 thé thich hop dung lam keo dén hang khong.
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SUMMARY
THE MANUFACTURE OF POLYSULFIDED MODIFIED EPOXY ADHESIVE

This study related to polysulfide modified epoxy resins and developing an
adhesive from this modified resin. The composition comprises the copolymerization
product of epoxy resin with polysulfide and polyester acrylate. Some mechanical
properties of obtained adhesive has been enhanced such as tensile strength, chemical
resistance and adhesion. The tested results have shown that the working life of the
obtained adhesive is 125 mins, the tensile strength is 115 kgf/cm? watter and oil

resistances are good level. Such adhesive can be useful in a wide variety of
application such as electrical and aviation adhesives.

Keywords: Polysulfide modified epoxy adhesive, polyester acrylate, keo epoxy
bién tinh bang polysulfit.
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