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1. PAT VAN DE

Trong nganh k¥ thuat hang khong vii try va tén lta, dé dan cac chi tiét ché tao
tor vat liéu kim loai, phi kim loai nguoi ta thuong sit dung cac loai keo dan dic
chung. Yéu cau chung ddi véi céac loai keo nay la c6 do bén cao, lam viée trong diéu
kién nhiét do thay ddi, co thé dan duoc cac chung loai vat liéu khac nhau véi nhau.
Mot sb ching loai keo dang dugc st dung nhu: keo dan trén co s& cao su nitril, keo
epoxy, keo bén nhiét,... [1, 2].

Ddi véi cac loai tén lira véac vai Igla, dé dam bao d6 bén cua dong co dudi tac
dong ciia nhiét sinh ra khi nhién liéu tén lira bi d6t chdy ngudi ta dan 16p cao su cach
nhiét vao thanh dong co. Keo duoc st dung dé dan 14 keo trén co s hdn hop cao su
nitril va cao su thién nhién. Loai keo nay dung dé dan cac vat lidu kim loai - kim
loai, kim loai - phi kim va phi kim - phi kim c6 d6 bén méi dan cao (trén 15 Mpa).

Bai b4o nay gidi thidu két qua nghién ciru ché tao keo dan vdi ¢ do bén moi
dan cao (trén 15 Mpa) trén c& sé hdn hgp cao su nitril va cao su thién nhién tir
nguyén liéu c6 san trong nudc.

2. THUC NGHIEM
2.1. Vat tw hoa chét

Cao su nitril 3965F (Ham luong Acrylo-nitril 38+40%, d6 nh6t Mooney
58+72 MU, Phap), cao su thién nhién (Viét Nam), butyl axetat (= 99%, Trung
Qudc), ZnO (> 99%, Trung Qudc), MgO (> 97%, Trung Qudc), luu huynh (> 99%,
Han Qudc), 2-Mercaptobenzothiazol (MBT) (Trung Quéc), ®JI-5111 (Nga), hop
kim nhom D-16.

2.2. Phuong phap nghién ciru
2.2.1. Quy trinh ché tao keo

Can luyén hon hop cao su nitril va cao su thién nhién theo ty 1& nghién ctru
trén may can truc vit thi nghi€m trong thoi gian 10-12 phut, khoang cach giira hai
truc 1a 1-1,5mm. T4m cao su sau khi can duge cit thanh cac miu c6 kich thude 4-6
mm. Hon hop cao su duge ngdm trong dung mdi butyl axetat trong thoi gian 20-24
gior sau d6 duoc nghién bang cbi nghién bi dung tich 2 lit trong thoi gian 4-5 gio, toc
d6 quay 200-250 vong/phit. Bé sung cac thanh phan chit don, MBT va luu huynh
theo ty 18 khoi lugng nghién ciu va tiép tuc nghién trong 10-12 gio thu dugc hdn
hop dong nhat. Diéu chinh d6 nhét phu hop, thu duge keo dan ban thanh pham.

Tron va khuéy déu hdn hop thu dugc ¢ trén v6i dung dich nhya
phenolformaldehyd theo ty 1€ nghién ctru thu dugc keo dan thanh pham.
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2.2.2. Kiém tra dang ngoai

Dang ngoai ciia dung dich hdn hop cao su va keo dugc kiém tra bang phuong
phap truc quan.

2.2.3. Xdc dinh ham lwong chit khong bay hoi

Ham luong chit khong bay hoi cua dung dich hdn hop cao su dugc xac dinh
theo OCT 1 90080-84 bang phuong phap say & nhiét do (125+2) °C trong thoi gian 2
gio.

2.2.4. Xdc dinh dj nhét

PO nhét cua ~dung dich hdn hop cao su dugc xac dinh béng phéu do d6 nhét
VZ-1 duong kinh 16 6mm & nhiét do (20+2) °C.

2.2.5. Xdc dinh dp bén méi dén ciia keo

Keo duoc ché tao theo muc 2.2.1 dé 6n dinh 15 phut, sau d6 tién hanh phu keo
1én tim mau hop kim D-16 da dugc anot hoa (trong dung dich axit sunfuric 180-200
g/1) bang chéi 16ng mém. Tién hanh bbi keo 2 16p, mdi 16p c6 muc tidu hao 0,15-0,20
g/cm’. Boi 16p thtr nhit & nhiét do (15+30) °C, dé kho tu nhién 30 phit sau d6 boi 16p
thir hai, dé kho ty nhién 30 phut. Cac mau duoc sdy ¢ nhiét do (65+2) °C trong 90
phit. Cudi ciing cac mau duge ghép lai voi nhau va duge nén & ap suat 5 Kgf/cmz,
nhiét d6 (165+5) °C trong 1 gio. Sau khi két thuc thoi gian nén va luu hoa, tit ché do
gia nhiét, lam nguoi dén nhiét do nho hon 40°C tién hanh nha ap suét va thao mau.
Céc mau keo sau khi gan voi nhau c6 dang nhu hinh 1.
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Hinh 1. Kich thuéc va hinh dang cidc mau keo sau khi dan

Keo sau khi luu hoa dugc dé 6n dinh & nhiét do méi truong it nhat 12 gio, sau
do6 tién hanh thir nghiém kiém tra d6 bén kéo truot.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Khio sat znh hwong ciia ty 1¢ cao su dén d9 bén méi dan

Dung dich nhya phenolformaldehyd st dung dé xac dinh do l?én mdi dan cua
keo 1a san pham ®JI-5111 c6 cac chi tiéu ky thudt dap ung tiéu chuan dua ra ¢ bang
1[3].
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Béang 1. Chi tiéu k¥ thuat ciia dung dich ®JI-5111

TT Tén chi tiéu Mikc yéu ciu Két qua thir nghiém
Chat 1ong trong sudt Chat 16ng trong sudt
| |Neoai quan va mau sic dong nhat tir mau vang | dong nhat mau do sam
goalq dén do sim - t&i, khong | - toi, khong chira céc
chtra cac tap that co hoc tap that co hoc
Thoi gian gel hoa ¢ nhiét .
2 |40 (160+2) °C, gidy 60+ 110 86
3 |Ham luong nhua, % 55+ 65 57
Do nhét theo nhot ké B
4 VZ-246, gidy 30+ 100 88

Cao su thién nhién c6 tinh thim w6t tie thoi bé mat vat lidu can dan, vi vay dé
lam tang tinh bam dinh cda keo trén co s¢ cao su nitril thuong st dung thém cao su
thién nhién trong ché tao keo dan [4].

Dé khao sat anh huéng cua ty 16 cao su nitril va cao su thién nhién dén do bén
mdi dan, nhom nghién ctru sir dung don co s dé ché tao dung dich hdn hop cao su
¢6 ty 16 nhu sau: 100 phan khdi lugng hdn hop cao su nitril va cao su thién nhién,
0,5 phan khéi lugng MBT, 5 phan khoi lugng ZnO, 7 phan khdi lugng MgO, 0,05
phan khéi lugng luu huynh [5]. Dung mdi st dung 1a butyl axetat dé hoa tan va pha
lodng hop phan trén vé gia tri quy dinh: ham lugng chat khong bay hoi 14+18%, do
nhét 150300 gidy [6]. Ty 1& khdi lugng ctia ham lugng chit ran cua hdn hop cao su
va ®JI-5111 1a 1:1. Tién hanh khao sat cic mau M1-M4 mg véi céc ty 1é clia cao su
nitril va cao su thién nhién dugc dua ra & bang 2.

Bang 2. Anh huong cua ty 1€ cao su nitril va cao su thién nhién dén d¢ bén moi dan

Phin khoi A
x | lwgng cao su | Ham luwgng DY nhot tren P bén mbi
TT | Tenmau | iVeao su cin khé, % thiet l;;VZ_l’ dan, MPa
thién nhién slay
1 Ml 95/5 15,87 155 17,48
2 M2 90/10 15,88 189 16,54
3 M3 85/15 15,87 243 15,87
4 M4 80/20 15,89 292 14,48

Tir két qua ¢ bang trén ta thdy, khi ting ham luong cao su thién nhién thi do
nhot cua dung dich tang 1€n nhanh. Khi tang thém ham lugng cao su thién nhién,
dung dich thu dugc c6 do nhét rat cao gay kho khin cho qué trinh thao tac dan keo.
Mit khéc ting thém ham luong cao su thién nhién 1am giam d6 bén mdi dan cia
keo. Piéu nay 1a do keo 1am tir cao su ty nhién c6 d6 bén mdi dan thap, khi tang ty 18
cao su thién nhién thi s& lam giam do bén mdi dan cia keo lam tir hdn hop cao su
nitril va cao su thién nhién.
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3.2. Khio sat anh hwéng ciia ty 18 chat don dén dd bén moi dan

Dé ting d6 bén mdi dan, co 1y ciia keo va c¢6 thé lam viéc & nhiét d6 cao (dén
200°C) nguoi ta thém vao keo cac chat don ZnO va MgO. Ngoai tac nhan lam ting
co 1y va diéu kién khai thac cta keo thi cac oxit nay ciing dong vai tro 1a tic nhan
luu hoa cao su [4].

Dé khao sat anh hudng ciia ty 1& chit don dén ¢ bén méi dan, qua phan tich
tai liéu nhom nghién ciru sir dung don co so dé ché tao dung dich hdn hop cao su c6
ty 1& nhu sau: 95 phan khdi luong cao su nitril, 5 phan khdi lugng cao su thién nhién,
0,5 phan khéi luong MBT, 0,05 phan khéi lwong luu huynh, 12 phan khdi lugng
chat don (ZnO va MgO), dung méi butyl axetat. San pham sau pha ché cé cac yéu
cau k¥ thuat thda man: ham lugng chéit khong bay hoi 14+18%, d6 nhét 150300
gidy [5]. Tién hanh khao sat cac mau M5-M8 tng voi cac ty 1& ciia MgO va ZnO
duoc dua ra ¢ bang 3.

Bang 3. Anh hudng cua ty 1& chat don 1én do bén mdi dan keo

Tén méu Pl}i‘;;(gai Ham llfqng Do I.lh(']‘t trén. Ehié't Do bén mbi
TT Mg O 1700 can kho, % bi VZ-1, giay dan, MPa
1 M5 2/10 15,87 155 16,36
2 M6 5/7 15,86 154 16,54
3 M7 7/5 15,87 156 17,48
4 M8 10/2 15,86 155 17,17

Tir két qua xac dinh do bén mdi dan & trén ta nhan thay rang ty 1& ctia cic chat
d6n anh huong dén do bén mbi dan. Cu thé khi ting ham luong MgO va gidm ham
luong ZnO tuwong ng thi do bén mdi dan ting 1én. D6 bén mdi dan cao nhét ¢ ty 18
7 phan khéi lwong MgO va 5 phan khdi luong ZnO.

3.3. Khao sat anh hwéng ciia ham lwong nhwa phenolformaldehyd dén do
bén moi din keo

Keo dan 1 thanh ph?m duge ché tao trén co sd cao su nitril ¢ dd bén mdi dan
khong cao va linh vuc sir dung han ché. Péi véi keo trén co s cao su nitril co6 do
bén mdi dan nhé hon 6 MPa [7, 8], con ddi voi keo trén co sé nhua
phenolformaldehyd c6 ¢ bén mdi dan nho hon 13 MPa [9, 10]. Bé ting d6 bén mdi
dan va str dung dé dan cac vat liéu khac nhau nguoi ta bién tinh hdn hop keo cao su
bang nhira phenolformaldehyd dang rezol [1, 9, 10].

Pé nghién ciru anh huéng cta nhwa phenolformaldehyd dén d6 bén mbi dan
keo, chung t6i tién hanh ché tao keo theo muc 2.2.1 véi ty 1& cac thanh phan gom
dung dich hon hop cao su va nhua phenolformaldehyd véi cac ty 1¢ khac nhau so véi
hdn hop cao su sau dé tién hanh xac dinh d6 bén mbi dan keo theo muc 2.2.5. Két
quéa nghién cru anh hudng ciia nhya phenolformaldehyd dén d6 bén méi dan keo
dugc duara ¢ bang 4 va hinh 2.
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Bang 4. Anh huong cua nhya phenolformaldehyd dén d6 bén mdi dan cua keo

Ty 1é khéi lwgng cao su : nhya
TT Tén chi tiéu phenolformaldehyd

1:0,6 | 1:0,8 1:1 1:1,2 | 1:1,4

Chat long dong nhat c6 mau nau sang va

! Ngoai quan khong c¢o tap chat co hoc

2 Thoi gian sbéng, gid >24 | >24 | >24 >24 >24

Do bén kéo truot ¢ 20°C cua
3 | mdi dan keo trén hop kim | 1421 | 1584 | 17,48 | 16,12 | 14,83
nhoém D16 anot hoéa, MPa

19
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Ty 1é cao su : nhya phenolformaldehyde, khdi lugng

Hinh 2. D6 thi anh huéng cia ty 16 cao su : nhira phenolforamldehyde
dén d6 bén kéo cta keo

Tu két qua thor nghiém anh huéng cia ty 18 cao su va nhya
phenolforamldehyde dén do bén mbi dan cua keo ta nhan thay véi ty 18 1a 1:1 thi keo
c6 d6 bén mbi dan 1a 16n nhat. Didu nay duoc nhidu tac gia giai thich ring cao su
nitril dwoc xem nhu 1a chit bién tinh qud trinh déng rin coa nhua
phenolforamldehyde [8, 10, 11]. Khi ty 18 khdi lwong 14 1:1 thi kha ning bién tinh
clia cao su tot nhit, keo c6 dd bén mdi dan 1a 16n nhat. Con khi ty 1€ nhya/cao su 16n
hon hoac nhé hon 1 1am cho keo sau luu hoa gion hon hoac mém hon nén d6 bén
méi dan kém hon.

3.4. Két qua thir nghiém

Trong qua trinh nghién ctru chung t6i tién hanh thir nghiém va so sanh voi két
qua thtr nghiém cua keo BK-3 do Lién bang Nga san xuat. Két qua so sanh cu thé
duoc duara ¢ bang 5.
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Bang 5. Két qua thir nghiém dbi chiéu giira keo trén co so nitril va keo BK-3

Két qua thir nghiém
TT Tén chi tiéu
Keo BK-3 Keo trén sé nitril
Chat 16ng dong nhat c6 | Chat 16ng dong nhat c6
1 | Ngoai quan mau nau sang va khong | mau nau sang va khong
c6 tap chat co hoc c6 tap chat co hoc
2 | Thoi gian song, gio > 24 >24
Do bén kéo truot cla
3 mdi dan keo, MPa 17,40 17,48

Tir két qua & bang 5 ta thdy keo trén co s& nitril do nhom tac gia ché tao co
chat lugng tuong duong v6i keo BK-3 cua Lién bang Nga. Két qua thir nghiém cac
yéu cau k¥ thuat déu twong dwong nhau.

4. KET LUAN

- i ché tao duoc keo dan véi co do bén mbi dan cao (trén 15 Mpa) trén cd s6
cao su nitril v6i thanh phan don ché tao gdm: Cao su nitril - 95 phan khéi lugng; cao
su thién nhién - 5 phan khéi luong; magie oxit - 7 phan khéi lugng; kém oxit - 5
phan khéi luong; chit xtc tién MBT - 0,5 phan khdi lugng, luu huynh - 0,05 phan
khéi luong; butyl axetat - 595 phan khdi lwong.

- Két qua thtr nghiém d6 bén mdi dan twong duong voi keo BK-3 cta Lién
bang Nga (miu d6i ching). P bén mbi dan cua keo do nhom nghién ctru ché tao
dat 17,48 MPa.
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SUMMARY

RESEARCH FOR PRODUCTION OF ADHESIVE ON THE BASE OF
NITRILE RUBBER AND NATURAL RUBBER COMBINATION

Adhesives based on nitrile rubber are widely used in many different fields. In
this article, the authors have proposed an application and process for making
colloidal solutions based on a mixture of nitrile rubber and natural rubber. Research
has been conducted to investigate the influence of the ratio of rubber components,
the proportion of ingredients of fillers, the ratio of phenolformaldehyde resin to the
calculation of technical requirements and the bond strength of the adhesive. Test
results determine the bond strength is equivalent to BK-3 adhesive (in imported
from Russia, OCT 1 190281-86).

Keywords: Adhesive based on a mixture of nitrile rubber and natural rubber,
BK-3 adhesive, nitrile rubber, phenolformaldehyde resin.
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