CONG NGHE

NGHIEN CU'U CHE TAO VAT LIEU COMPOSIT TREN €GO SO
NHUA EPOXY ED-20, NG DUNG BIT, BOC CAC CHI TIET
DIEN - DIEN TU DUGI DAY BIEN PHUC VU

CHO NGANH KHAI THAC DAU KHi

STUDY MANUFACTURING OF COMPOSITE MATERIALS BASED ON ED-20 EPOXY RESIN, SEALING APPLICATIONS,
ELECTRICAL AND ELECTRONIC COMPONENTS ON THE SEABED FOR OIL AND GAS EXPLOITATION INDUSTRY

TOM TAT

Nganh khai thac dau khi dng vai tro quan trong trong nén kinh té qudc dan, viéc
ché tao vat liéu phuc vu cho nganh khai thac dau khi la rét can thiét. Hién nay cac
thiét bi dién - dién t& hoat dong trong moi truong nudc bién can phai dugc cach ly véi
mdi trubng nudc bién, tranh hién tugng hu hdng hay an mon. Da ché tao dugic vt
liéu polymer composit trén ca' s6 nhua epoxy ED-20 st dung chat déng ran Fujicure
822 ¢ cic ty 1é khdc nhau. Két qua cho thdy vat liéu 6 ty 18 chat ddng rdn
Fujicure/Epoxy = 50/100 PKL cho mic d¢ ddng ran I6n nhét, tinh chat co hoc cao
nhatva do tham nudcbé nhat.

Tir khéa: Ddu khi, in mon, d6 thdm nuéc.

ABSTRACT

Oil and gas exploitation industry plays an important role in the national
economy, the production of materials to serve the oil and gas exploitation
industry is very necessary. Currently, electric-electronic devices operating in
seawater environment need to be isolated, avoiding damage or corrosion.
Fabricated polymer composites based on ED-20 epoxy resin using Fujicure 822
curing agent in different part. Results showed that the material at the rate of
curing agent Fujicure / Epoxy = 50/100 (wt,%) gives the best cure level, highest
mechanical properties and smallest seawaterpermeability.

Keywords: Oil and gas, corrosion, seawater permeability.
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1.MO PAU

Vi nhiéu tinh chat ndi bat nhu d6 bén co hoc cao, kha
nang bam dinh t6t trén nhiéu bé mat vat liéu, cach dién
tét, khéng bi co ngot, ndng chdy va hoa tan & trong méi
trudng khac nhiét nén nhua epoxy dugc st dung réng rai
trong nganh keo dan két ciu, son chéng an mon, vt liéu
bit boc linh kién dién - dién tu [1-3]. Theo bao cdo cla thi
trudng tiéu thu toan cau vé nhua epoxy [4, 5] cho thay,
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linh vuc s&r dung nhya epoxy I6n nhat chinh la son phu,
chdng chiém 43% [4,5]. Cha yéu dugc dung dé bao vé cho
cac két cau va thiét bi bang thép trong cac nha may hoa
chét, loc dau, thuc phdm, gidy va ciu thép. Lugng nhua
epoxy tiéu thy ding thu nhi la cong nghiép dién - dién tu
va chiém 35%, ching chu yéu dugc phi cach dién, bit boc
cac bang vi mach dién - dién tu... Do vay, nhua epoxy ngay
cang tré thanh moét trong nhiing loai vat liéu quan trong
dugc cac nudc trén thé gidi st dung réng rai hién nay [6,7].
Trong nudc cé nhiéu céng trinh s dung vat liéu polymer
epoxy Ung dung cho nhiéu muc dich khac nhau nhu téng
hgp son dién di catot bao vé bé mat kim loai, son pht cach
dién kho hay ché tao vat liéu composit ting dung cho hé
théng bay khéng ngudi lai tir nhua epoxy gia cudng vdi sgi
thay tinh [8-11]. TU nhiing buc tranh vé nhua epoxy & trén
cho thay vat liéu dugc ché tao tir nhya epoxy c6 rat nhiéu
chiic nang nhu: bam dinh t6t, cach dién, cach nhiét tét, bit
boc dugc cac thiét bi dién tir chiu dugc moi trudng hda
chat vanudc...

Do vay, nghién ctiu ché tao vat liéu polyme trén co s&
nhua epoxy ED- 20 va chat déng ran Fusicure FXD 822, Ging
dung b3o vé cac chi tiét dién - dién ti duégi day bién phuc
vu cho nganh khai thac dau khi trong nudc la quan trong,
gop phan thuc ddy phat trién nganh céng nghiép dau khi.
2. HOA CHAT VA THUC NGHIEM

® Nhua epoxy ED-20 ctia (Nga), khéi lugng phan t
390g/mol.

® Chat dong ran Fujicure FXD 822 (Dai Loan).
® Axeton (Trung Quéc).
® Hé théng Soxhlet thuy tinh.

® May xac dinh dé bén kéo, d6 bén uén INSTRON (Hoa
Ky).
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® May xac dinh dé bén va dap Izod cé khia Tinius
Olsen (HoaKy).
3. KET QUA VA THAO LUAN
3.1. Khao sat miic @6 phan (ing ciia nhua epoxy va chat
déngran

DPé& danh gia muc dé phéan Ung clia nhua epoxy véi chat
dong ran c6 nhiéu phuong phap khac nhau, tuy nhién
phuang phap xac dinh muc do dong ran bang cach trich ly
trong b Soxhlet, s&t dung dung méi axeton dugc nhiéu
cong trinh 4p dung [12]. Muc tiéu cta nghién cdu nay la tim
ty lé phan Ung t6i uu gitta nhya epoxy ED-20 véi chat déng
ran Fujicure FXD 822. Da trén hgp nhua epoxy vai chat
dong ran theo cac ty 1é chat déng ran/nhua epoxy: 40/100;
50/100; 60/100 va 70/100 phan khéi lugng. 3 mdi ty |é tron
dén khi hén hop déng nhat (khoang 10 phut). Sau do6 phét
[&n gidy loc va cho hén hgp phén tng & nhiét dé 60°C trong
ta sdy. Cu cach méi gid 1y mau ra dé xac dinh muc dé khau
mach gilra nhua epoxy va chat dong ran nha trich ly bang
axeton trong bé Soxhlet véi thai gian 16 gi&. K&t qua nhan
dugc thé hién trén hinh 1.
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Hinh 1. Mitc d6 phan phén (ing giifa nhua epoxy va chat dong ran

Két qua trén hinh 1 cho thay, &ty [é chat dong rén/nhua
epoxy la 40/100 PKL, sau 1 gi& muc d6 dong ran chi dat
58,7% va sau 3 gid mdi 6n dinh va chi dat muc d6 déng ran
I6n nhat 84,5 % sau 6 gis. O ty 1& 50/100 PKL sau 1 gi& muc
d6 dong rén dat 80% va sau 2 gid da 6n dinh va dat mudc do
doéng rdn I6n nhat dat 94% sau 6 gis. G ty 1& 60/100 PKL sau
1 gi& muc d6 déng ran dat 74,2% va sau 2 gid da én dinh va
dat muc do dong rdn 16n nhat dat 91,5% sau 6 gio. O ty &
con lai 70/100 PKL sau 1 gid mdc d6 dong ran dat 65,1% va
sau 3 gi& mdi 6n dinh va dat mic d6 déng rén I6n nhat dat
88,4% sau 6 gid. Xay ra diéu dé la do khi ty I& phan (ng gilia
chat déng ran/nhua khong phu hgp thi mét trong hai chat
d6 sé du va bi rira tréi trong qua trinh soxhlet nén mdc dé
dong ran sé thap, con khi ty 1& d6 phu hgp thi gitta ching
déu tham gia phan tiing khau mach va khéng du nén khéng
bi rita tr6i trong qua trinh soxhlet.

Nhu vay, trong 4 ty & phdn Ung & trén ta chon ty Ié
phan Ung gilta chat dong ran/nhua epoxy la 50/100 PKL la
t6i uu.

3.2. Anh huéng ctia ham luong chat déng ran dén kha
nang thim nudccha cac mau vatliéu

Ché tao cac mau dé thir nghiém trong khudn kim loai &
ty 1é chat dong ran Fujicure FXD 822/Epoxy ED-20 & cac ty
I& lan lugt la: 40/100 PKL, 50/100 PKL, 60/100 PKL va 70/100
PKL. Sau 1 tudn mau déng ran hoan toan va dem xac dinh
muc dé thdm nudc bang cach ngdm mau vao trong moi
trudng nudc bién nhan tao. Cu sau méi ngay mau dugc lay
ra va dem can trén can phan tich. Két qua nhan dugc trinh
bay trén hinh 2.

Kha ndang thdm nudc clla mau & ty 1é 40/100 PKL dugc
trinh bay trén hinh 2a. Mau trudc khi ngam c6 khéi lugng
8,888g va cUr sau mbi ngay ngdm trong moi trudng nudc
bién nhan tao réi dem lén can trén can phan tich thay khai
lugng mau tang dan va sau 9 ngay khéi lugng clia mau da
6n dinh va dat 8,910g, nhu vay ham lugng nudéc thdm vao
mau la 0,022g tuong Ung v&i0,247%.

Con do6i véi mau G ty 1& 50/100 PKL dugc trinh bay trén
hinh 2b. Mau truéc khi ngdm c6 khéi lugng 8,770g va cud
sau mdi ngay ngam trong moi trudng nudc bién nhan tao
ro6i dem lén can trén can phan tich thay khéi lugng mau
tdng dan va sau 5 ngay khéi lugng clia mau khong thay déi
va dat 8,779g, nhu vay ham lugng nuéc tham vao mau la
0,009g tuang ung vai 0,102%.
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Hinh 2. Mifc d6 thdm nudc clia cdc méau & ty 18 khac nhau

M3u & ty I& 60/100 PKL dugc trinh bay trén hinh 2¢, mau
trudc khi ngam, c6 khéi lugng 8,614g va ci sau méi ngay
ngam trong moéi trudng nudc bién nhan tao réi dem Ién
can trén can phan tich thay khéi lugng mau tang dan va
sau 8 ngay khéi luong cila mau da én dinh va dat 8,634g,
nhu vay ham lugng nudc tham vao mau la 0,02g tuong Ung
Vi 0,232%.

Tuong tu d6i véi mau & ty 1& 70/100 PKL dugc trinh bay
trén hinh 2d. Mau trudc khi ngam co6 khoi lugng 8,775g va
clt sau méi ngay ngadm trong mdi trudng nudc bién nhan
tao réi dem Ién can trén can phan tich thay khéi lugng mau
tang dan va sau 14 ngay khéi lugng cGla mau van chua én
dinh va dat 8,835g, nhu vay ham lugng nudc tham vao la
0,069 tuang ung véi 0,683%.

TU 4 mau dugc khao sat mic d6 tham nudc sau 14 ngay
cho thdy, mau vat liéu co ty |é Fujicure FXD 822/Epoxy ED-
20 la 50/100 PKL cho kha nang tham nudc la thdp nhat va
két qua nay hoan toan phu hgp véi viéc khao sat muc do
dong ran & phan trudc, tac 1a & ty 1& 50/100 PKL cho muc
ddng ran cao nhat. Xay ra diéu nay la do & cac mau khac ty
I& chat dong ran va nhuya epoxy chua phu hgp, tuc la dang
¢6 mét trong hai chat con du khéng tham gia phan tng,
ching nam trong khaéi vt liéu nén chua hinh thanh dugc
cu trac bén viting dé che chan nudc xam nhap vao.

3.3. Anh hudng ctia ham lugng chat déng ran dén tinh
chét co hoc chia vatliéu

3.3.1.Dé bén kéo

Mau xac dinh d6 bén kéo dugc d6 trong khudn kim loai
theo tiéu chudn ASTM D638, sau 1 tudn mau déng rén hoan
toan dugc thao ra va dem di xac dinh dé bén kéo trén may
INSTRON 5582 - 100kN (Hoa Ky) tai Phong thi nghiém
Trong diém Vat liéu Polyme, Trudng Pai hoc Bach khoa Ha
Noi. K&t qua nhan dugc trinh bay trén hinh 3.
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Hinh 3. Anh hugng clia Iuong chat dong ran dén do bén kéo clia mau vat lidu
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Két qua trén hinh 3 cho thay, mau & ty 1é chat déng ran
Fujicure FXD 822/Epoxy ED-20 la 50/100 PKL cho dé bén
kéo t6t nhat dat 54,6MPa so vdi cac ty |1é con lai. Xay ra diéu
nay cé thé 1a do & cdc mau con lai hai chat tham gia phan
ung khong phu hgp ty lé. Hay néi cach khac la sé c6 mét
trong hai chat d6 sé du va khong tham gia vao mang luéi
cdu trac nén lam cho d6 bén kéo giam.

3.3.2.Dé bén uén

Mau xac dinh d6 bén uén dugc d6 trong khudn kim loai
theo tiéu chudn ASTM D790, sau 1 tudn mau déng rén hoan
toan dugc thao ra va dem di xac dinh d6 bén kéo trén may
INSTRON 5582 - 100kN (Hoa Ky) tai Phong thi nghiém
Trong diém Vat liéu Polyme, Trudng Pai hoc Bach khoa Ha
NOi. K&t qua nhan dugc trinh bay trén hinh 4.

Tuong tu nhu d6 bén kéo, két qua trén hinh 4 xac dinh
dd bén udn cho thdy mau & ty Ié chit dong ran Fujicure
FXD 822/Epoxy ED-20 la 50/100 PKL cho d6 bén udn tot
nhét va dat 110,8MPa. O ty lé nay (50/100 PKL) cho thay
mau dat dé cling cao nhat, két qua nay hoan toan phu hgp
vdi viéc khao sat muic dd déng ran clia mau vat liéu.
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Hinh 4. Anh hung clia luong chat dong rén dén do bén uén clia mau vat liéu
3.3.3.Dé bén vadap

Mau xac dinh d6 bén va dap dugc d6 trong khuén kim
loai theo tiéu chuan ASTM D256, sau 1 tuan mau déng ran
hoan toan dugc thdo ra va dem di xac dinh d6 bén va dap
trén may Tinius Olsen (Hoa Ky) tai Phong thi nghiém Trong
diém Vat liéu Polyme, Trudng Dai hoc Bach khoa Ha Noi.
Két qua nhan dugc trinh bay trén hinh 5.
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Hinh 5. Anh huéng cla luong chét dong rén dén do bén va dap cia mau vat
liéu

Két qua trén hinh 5 cho thady mau & ty 1& chat déng ran
Fujicure FXD 822/Epoxy ED-20 la 50/100 PKL cho d6 bén va
dap tét nhat dat 6,1kJ/m? so vai cac ty |é con lai. K&t qua
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nay nhan dugc cling hoan toan phu hgp khi xac dinh muic
dé déng ran cta té hop nhua va chat dong rédn & phan 3.1.
Xay ra diéu nay la do & ty lé nay hai chat tham gia phan ting
vla d0, khéng dé ton du trong bé mat ciu tric mau, cac
lién két khéng gian trong cau trdc mau déu dan va chat ché
hon nén cho d6 bén va dap tét hon.

4. KET LUAN

Qua nghién ctu nay, nhém tac gid da:

- Khdo sat miic d6 dong ran gitta chat déng ran véi nhua
epoxy, két qua cho thay & ty & chat déng ran Fujicure FXD
822/Epoxy la 50/100 PKL cho muic d6 déng ran cao nhat.

- Ché tao dugc 4 loai mau vat liéu véi cac ty 1é chat dong
ran Fujicure 822/Epoxy lan lugt la: 40/100 PKL; 50/100 PKL;
60/100 PKL va 70/100 PKL.

- Khdo sat muc dé tham nudc clia cac mau vat liéu & cac
ty 1& chit déng ran Fujicure FXD 828/Epoxy la 40/100;
50/100; 60/100 va 70/100 PKL. K&t qua cho thdy mau vat
liéu & ty 1& 50/100 cho muc d6 thdm nudc nhonhat.

- Xac dinh tinh chat ca hoc gobm d6 bén kéo, d6 bén uén
va do bén va dap clia 4 loai mau vat liéu ché tao duac, két
qua cho thdy mau vat liéu & ty I& chat dong ran Fujicure
822/Epoxy la 50/100 PKL cho dé bén co hoc caonhat.
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