Nghién ctru khoa hoc c6ng nghé

THU NGHIEM GIA TOC PANH GIA PQ BEN MQT SO SAN PHAM
KEO HANG KHONG CHE TAO TRONG NUOC

NGUYEN HONG PHONG, HA HUU SON, LE QUOC PHAM,
NGUYEN VAN VINH, NGUYEN THI YEN

1. MO PAU

Hién nay, keo dan ngay cang duoc st dung rong rai dé lién két vat liéu trong
hau hét cac linh vuc ky thuat. Cac vét liéu duoc lién két co thé cé cung ban chét
hodc khac ban chét. Trong qua trinh khai thac, mdi nbi keo chiu tic dong ciia nhiéu
yéu td, trong d6 c6 cac yéu td khi hau, méi trudng: nhiét do, 46 4m, birc xa mat
troi... Mdi yéu té co mirc do tac dong khac nhau tuy theo diéu kién st dung. Chéng
han nhu keo gén kinh s€ chiu tac dong 16n bdi burc xa mat troi va nhiét do, trong khi
keo gin gb sé& chiu tac dong nhiéu hon bai do am. Pdi véi nhitng loai keo gin kim
loai - kim loai, nhiét d6 1a yéu té tac dong chu yéu. Nhiét @ lam kim loai co gidn
v6i toe do 16n hon tdc do cia 16p keo, do d6 gdy tng suat nén gian lién tuc lam giam
d6 bén mdi ndi keo.

Trén thé gi6i, nhidu phuong phap va tiéu chuén thir nghiém da duoc nghién
ctru, xay dung dé danh gia do bén ctia mbi ndi keo [1+9]. Trong do, thir nghiém gia
téc séc nhiét 1a mot phép thir khac nghiét thudng duoc ap dung cho céc loai keo
trong linh vuc hang khong.

Vién D6 bén Nhiét d6i (PBND)/Trung tam Nhiét déi Viét - Nga da nghién
ctru, ché tao duoc 05 loai keo hang khong bang ngudn nguyén liéu tai chd gom:
88CA.VN, K-153.VN, KT-18.VN, K300-61.VN, E6-1C.VN dat chét luong tuong
duong so véi 05 loai keo cua Lién bang Nga: 88CA, K-153, KT-18, K300-61, E6-
1C. Dbi véi cac loai keo nay, thuong yéu cau la phai c6 dai nhiét d6 1am viéc rong
va chiu dugc sy thay ddi nhiét do dot ngdt trong thoi gian ngén. Do vay, viéc thu
nghiém gia toc séc nhiét cho cac loai keo ké trén 1a mot thir nghiém can thiét dé
danh gia do bén cua chung.

Bai b4o trinh bay mot s6 két qua thir nghiém gia téc sde nhiét cho 05 loai keo
do Vién DBND ché tao (mau nghién ctru), so sanh voi cac loai keo twong tu do Lién
bang Nga san xuat (mau d6i chung).

2. POI TUQNG VA PHUONG PHAP THU NGHIEM

2.1. D6i twgng thir nghi¢m

Dbi tuong thir nghiém 13 05 san pham keo nghién ciru: K-153.VN; KT-18.VN;
E6-1C.VN; 88CA.VN; K300-61.VN va 05 san pham keo dbi chimg: K-153; KT-18;
E6-1C; 88CA; K300-61.

Trong d6, keo K-153, K300-61, KT-18 va E6-1C la cac loai keo trén nén nhya
epoxy bién tinh, keo 88CA 1a keo dan dung mdi trén co sé cao su neopren.
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2.2. Phuwong phap thir nghiém
2.2.1. Phuong phdp thir nghiém gia toc

Phuong phép thir nghiém gia toc dugc thuc hién theo tiéu chuan [10]. Mot chu
ky thir nghiém dugc thuc hién nhu sau: mau duogc dua vao ta nhiét 4m & nhiét do
(70£2)°C va do am 95% trong 16 h. Sau d6 chuyén mau sang tu lanh sau & nhiét do
(-40+3)°C giit trong 3 h. Pwa mau tré lai ti nhiét 4m & nhiét do (70+2)°C va d6 4m
(50 + 5)% trong 5 h.

Thir nghiém dugc thuc hién lién tuc 15 chu ky. LAy mau danh gia do bén mdi
nbi keo sau 3, 5, 7, 10, 15 chu ky. Mau duoc dé 6n dinh ¢ diéu kién phong trong 24
h trude khi danh gia 46 bén mbi ndi keo.

2.2.2. Phuwong phdp ddnh gid dé bén méi noi keo

DPéanh gia d6 bén kéo truot ctia mdi ndi keo (kim loai - kim loai) theo tiéu
chuén [11] cho 4 loai keo: K-153, KT-18, K300-61, E6-1C.

Panh gid do bén tach 90° (90° Peel Strip Trength) va 180° (180° Peel Strip
Strength) ctia mdi ndi keo 88CA (thép-cao su) theo tiéu chuan [12].

Panh gia d6 bén tach 90° (T-peel strength) cua mdi ndi keo (kim loai-kim loai)
theo tiéu chuan [13] ddi v6i 4 loai keo K-153, KT-18, K300-61, E6-1C.
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Hinh 1. Kich thuéc miu thtr d6 bén kéo truot (trai) va do bén tach 90° (phai) cua
moi ndi keo gitra kim loai-kim loai

Déi véi keo dan kim loai - kim loai, dd bén trugt ctia méi ndi keo 1a chi tiéu co
trong yéu cau k¥ thudt ctia cac loai keo. Chi tiéu do bén tach 90° 14 chi tiéu duoc
thuc hién nham muc dich tham khéo, so sanh gitta keo nghién ctru va céc loai keo
dbi chimg.

Dbi v6i keo 88CA gan thép véi cao su, chi tiéu do bén tach 180° co trong yéu
cau k¥ thuat cua keo, chi tiéu do bén tach 90° 1a chi tiéu duoc thuc hién nham muc
dich tham khao, so sanh.
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D6 bén kéo truot ciia mdi ndi keo dugce tinh 13 gia tri trung binh ciia 6 mau (6
lan do). DPo bén tach 90° 1a gia tri trung binh ctia 10 mau, d6 bén tach 180° va tach
90° 1a gia tri trung binh cua 5 mau.

3. KET QUA VA THAO LUAN

3.1. Két qua do cac chi tiéu cé trong yéu ciu k¥ thuit ciia cic loai keo
3.1.1. Keo K-153 va K153.VN

Do bén kéo trugt cia mdi ndi keo K-153 va K-153.VN theo chu ky thu

nghiém duogc thé hién trén hinh 2.

P bén kéo trugt keo K-153 va K-153.VN, kgf/cm?
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Hinh 2. D6 bén kéo truot mau keo K-153 va K-153.VN

Két qua trén do thi cho thay, truéc khi thir nghiém sbc nhiét, keo K-153.VN ¢
d6 bén kéo trugt cao hon keo dbi chung. Sau 15 chu ky thtr nghiém sb¢ nhiét, mirc
suy giam do bén kéo truot cia keo K-153.VN 1a 15,8%, cua keo K-153 1a 14,2%.

Theo yéu clu ky thuat cua keo K-153 [14], d6 bén kéo truot cia mdi ndi keo
khéng nhé hon 58,8 kgf/cm?. i chiéu véi yéu ciu nay, sau 15 chu ky thir nghiém
gia tc sdc nhiét, ca keo K-153 va keo K-153.VN déu c6 do bén dat yéu cau.

3.1.2. Keo E6-1C va E6-1C.VN

Do bén kéo truot cua mdi nbi keo E6-1C va E6-1C.VN theo chu ky thir
nghiém duoc thé hién trén hinh 3.
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Do bén kéo trugt keo E6-1C va E6-1C.VN, MPa
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Hinh 3. Do bén kéo trugt mau keo E6-1C va E6-1C.VN

Két qua trén d thi cho thay, trudc khi thir nghiém soc nhiét, keo E6-1C.VN
c6 do bén kéo trugt cao hon keo E6-1C: 7,7 MPa so véi 7,5 MPa. Sau 15 chu ky thu
nghiém sbc nhiét, muc suy giam do bén kéo truot cua keo E6-1C.VN 1a 17,7% so
v61 17,4% cua keo E6-1C.

Theo yéu cau ky thuat cta keo E6-1C [15], d6 bén kéo truot ciia mdi ndi keo
khong nho hon 7 MPa. Két qua thtr nghiém trén hinh 3 cho thdy, sau 7 chu ky thi
nghiém sdc nhiét, do bén kéo truot ciia keo K-153 da suy giam qua ngudng gidi han
(6,9 MPa), trong khi keo nghién ctru con gitr dugc ¢ gia tri 7,1 MPa.

3.1.3. Keo K300-61 va K300-61.VN
Do bén kéo trugt clia mdi ndi keo K300-61 va K300-61.VN theo chu ky thir
nghiém duoc the hién trén hinh 4.

Do bén kéo trugt keo K300-61 va K300-61.VN, MPa
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Hinh 4. D6 bén kéo truot miu keo K300-61 va K300-61.VN

Do thi hinh 4 cho thay, trudc khi thir nghiém sdc nhiét, keo K300-61.VN ¢6
d6 bén kéo trugt cao hon keo dbi chung. Tuy nhién, sau 15 chu ky thir nghiém sdc
nhiét, mirc suy giam do bén kéo truot cia keo K300-61.VN 1a 21,4%, cao hon so véi
16,5% cua keo K300-61.
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3.1.4. Keo KT-18 va KT-18.VN

Do bén kéo trugt cia méi ndi keo KT-18 va KT-18.VN theo chu ky thir
nghiém duoc the hién trén hinh 5.

Do bén kéo trugt keo KT-18 va KT-18.VN, MPa
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Hinh 5. Do bén kéo trugt mau keo KT-18 va KT-18.VN

D6 thi hinh 5 cho thay, trudc va trong qua trinh thir nghiém sdc nhiét, keo KT-
18.VN ¢6 do bén kéo truot cao hon han so véi dd bén kéo trugt cua keo KT-18. Sau
15 chu ky thir nghiém soc nhiét, muc suy giam d6 bén kéo trugt cia keo KT-18.VN
1a 25,3%, cao hon khong dang ké so vé6i 24,8% cua keo KT-18.

3.1.5. Keo 88CA va 88CA.VN

Do bén tach 180° cia mdi ndi keo 88CA va keo 88CA.VN theo chu ky thir
nghiém duogc thé hién trén hinh 6.

P§ bén tach 180° keo 88CA va 88CA.VN, kgf/cm
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Hinh 6. Do bén tach 180° cia mau keo 88CA va keo 88CA.VN
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Két qua thtr nghiém cho thdy, trudc khi thir nghiém sbc nhiét, keo 88CA.VN c¢6
do bén tach 180° cao hon keo d6i chung. Sau 15 chu ky thir nghiém soc nhiét, muc suy
giam do bén kéo truot cia keo KT-18.VN 1a 24,4% so vai 25,1% cua keo KT-18.

Theo yéu cau k¥ thuat ctua keo 88CA [16], 40 bén kéo tach 180° khong thap hon
2,36 kgf/cm. D6 thi trén cho thay, sau 15 chu ky thir nghiém soc nhiét, ca mau keo
88CA thir nghiém va keo d6i chirng van giir duoc gia tri dd bén theo yéu cau k¥ thuat.

3.2. Két qua do cac chi tiéu tham khio, so sanh

Chi tiéu d6 bén tach 90° cua keo 88CA va tach 90° cua 04 loai keo con lai la
cac chi tiéu mang tinh tham khao, khong co trong yéu cau ky thuat cua cac loai keo.
Két qua do duoc trinh bay trén bang 1.

Bang 1. Do bén cua cac loai keo, kgf/cm

Loai keo Trudc Sau 3 Sau5 | Sau7 | Sau 10 | Sau 15 MI'IC suy

j TN chuky | chuky |chuky | chuky | chuky | gidm (%)
K-153 7,65 7,31 7,19 6,66 6,13 4,85 36,59
K-153.VN 7,93 7,63 7,66 6,82 6,22 5,32 32,90
E6-1C 7,18 6,92 6,26 6,24 5,77 5,19 27,70
E6-1C.VN 7,34 6,82 6,56 6,27 5,33 5,17 29,54
K300-61 7,24 7,00 6,37 6,12 5,60 5,32 26,50
K300-61.VN 7,10 6,74 6,72 6,11 5,76 5,09 28,34
KT-18 7,14 6,76 6,77 6,25 6,00 5,16 27,63
KT-18.VN 7,98 7,63 7,24 6,16 5,45 5,29 33,72
88CA 6,42 6,20 6,16 5,38 5,14 | 4,46 30,49
88CA.VN 6,52 6,29 5,74 5,62 497 | 4,51 30,91

Két qua bang 1 cho thiy, do bén tach 90° cia cac mbi ndi keo gin kim loai -
kim loai c6 muc dg suy giam trong khoang 25-30%, day la gia tri cao hon so voi
mirc d6 suy giam cua do bén kéo truot. Pidu nay co thé duoc 1y giai nhu sau: Méi
ndi keo duogc tao thanh bai cac vat liéu khong cung ban chét (kim loai-keo-kim loai),
cac vat liéu nay c6 tinh chét co Iy khac nhau. Trong qué trinh thir nghiém gia téc sbc
nhiét, cac mau duogc chuyén tir diéu kién nhiét do duong sang nhiét d0 am va nguogc
lai trong khoang thoi gian rat ngén (tinh bang phit) khién cho chiing bi co - gidn dot
ngot voi tdc d6 khac nhau tao ra ung suat nén, gian lién tuc bén trong mbi ndi, do do
lam giam d6 lién két giita 16p keo voi kim loai. Vi cac mau ma dién tich gin két
giita keo v&i kim loai cang 16n (miu dé thir nghiém do bén tach 90°) thi mirc do anh
huong boi tic dong sdc nhiét cang 16n. Nhitng mau ma dién tich gan két giira keo
v6i kim loai nho hon (miu dé thir nghiém do bén kéo trugt) thi s& bi anh hudng it
hon. Thuyc té quan sat cac méi nbi keo trong qua trinh thu nghiem cling thé hién rd
dleu nay (hinh 7). Mot s6 miu dé do do bén tach 90° di bi bong mbi ndi keo & vi tri
ubn vudng goc, trong khi d6 & cac miu keo dung dé do do bén kéo truot khong co
hién tugng nay.
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Hinh 7. Mi néi keo bi bong tai vi tri udn vuong goc khi thir nghiém sbc nhiét

Nhan xét chung: Hau hét cac chi tiéu d6 bén mdi ndi keo cua ca 05 loai keo
nghién ctru trudce khi thir nghiém gia tdc sdc nhiét déu cao hon so véi keo dbi chimg
va déu dat so v4i yéu cau k¥ thuat (ngoai trir keo K300-61.VN ¢6 chi tiéu do bén
tach 90° thap hon so v6i keo K300-61, tuy nhién chi tiéu nay 1a chi tiéu tham khao).
Diéu nay c6 thé dugc giai thich 12 do cac mau keo ddi ching c6 thoi gian bao quan
(tir khi san xuat dén khi thir nghiém) dai hon so v&i cac mau keo nghién ctru.

Sau 15 chu ky thir nghiém sdc nhiét, hau hét cac chi tiéu d6 bén cua cac loai
keo nghién ctru c6 gia tri cao hon khong nhiéu so voi miu keo dbi ching, nhu vay
c6 thé coi 1a twong duong (ngoai trir chi tiéu do bén kéo truot ctia keo KT-18.VN va
K-153.VN cao hon so v6i KT-18 va K-153).

4. KET LUAN

1. Sau 15 chu ky thir nghiém, do bén ciia mdi ndi keo nghién ctru va keo dbi
ching déu bi suy giam, trong d6 do bén tich 90° c6 sy suy giam 16n hon so véi do
bén kéo trugt.

2. Keo KT-18.VN va K-153.VN ¢ d6 bén kéo trugt cao hon hin so véi keo
dbi chimg. Sau 15 chu ky thir nghiém sbc nhiét, cac chi tiéu d6 bén khac cua cac loai
keo nghién ciru va keo ddi ching khong c6 sur khac biét qua 16n, c6 thé coi 1a tuong
duong nhau.

3. Sau 15 chu ky thr nghiém gia tdc sbc nhiét, dd bén kéo trugt cua keo K-
153.VN va K-153, d6 bén tach 180° ctia keo 88CA va 88CA.VN van 1én hon muc
quy dinh trong yéu cau k¥ thuat cia cac loai keo ndy. Keo E6-1C.VN bén dén hét
chu ky thtr 7, trong khi d6, keo E6-1C bén dén hét chu ky thir 5.
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SUMMARY

ACCELERATED TEST FOR DETERMINATION OF BONDING STRENGTH
OF SOME ADHESIVES MANUFACTURED IN VIETNAM

This article presents result of accelerated test according to Annex D.3 Cycle
D2 - Heat, cold (thermal shock) and humidity cycle of standard ISO 9142: 2003 for
determination of bonding strength of 5 adhesives manufactured in Vietnam. They
are: K-153.VN, KT-18.VN, E6-1C.VN, K300-61.VN, 88CA.VN. Herewith, the first
four adhesives are based on modified epoxy while 88CA.VN is a neoprent rubber
solvent based adhesive. These adhesives are intended to be used in aviation field.
The accelerated test was lasting in 15 cycles, each cycle is equal to 24 hours. The T-
peel strength and shear strength of the four epoxy based adhesives has been assessed
in relation to standards ASTM D1876-08 and I'OCT 14759-69 respectively. While
the 180° and 90° Peel Strip Strength of adhesive 88CA.VN has been evaluated
according to standard I'OCT 411-77. The assessment of bonding strength has been
conducted after 3, 5, 7, 10, and 15 test cycles. It is shown that, the bonding strength
of all adhesives has been reduced during the test process. Moreover, the decrease
rate of T-peel strength was higher than that of shear strength. After 15 cycles of
accelerated test, the shear strength of K153.VN adhesive, as well as the 180° Peel
Strip Strength of 88CA.VN one were still higher than the required strength level for
these adhesives. In addition, E6-1C.VN adhesive remained durable after seven
cycles.

Keywords: Accelerated test, adhesives, shear strength, T-peel strength, 180°
Peel Strip Strength, 90° Peel Strip Strength.
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