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TOM TAT
Kha nang twong hop ciia blend NRINBRICSE-20 ¢6 sw thay déi manh khi thay doi ham
liwong CSE-20. Thé hién ¢ kha ndang chiu xdng dau cia blend, khi két hop véi chdt twong
hop DCP dj truwong cang giam, cu thé dg trwong bdo hoa trong dau giam dén 32,4 % so
véi mau so sanh. CSE-20 lam giam thoi gian hoi phuc Ty va tang thoi gian to. Kha nang héi
phuc iing sudt ciia blend NR/NBR/CSE ciing dwoc cdi thién dang ké khi két hop 1,5 pkl
DCP. Ngoai ra CSE-20 ciing lam gidm dén 79,3% ndng lwong thodt ra khi cao su blend

chiu tdi — thdo tdi.

Tir khoa: NR/INBR/CSE-20, cao su blend

1. MO PAU

Cao su nhién nhién (NR) la mot trong
nhiing san pham quan trong ctia Viét Nam.
Tuy nhién lugng NR thu hoach chi yéu xuét
khau tho (san pham so ché) do cong nghiép
san xuat cac san pham tiéu dung tir cao su
trong nudc con non tré. Mac du NR cén
bang rat tt cac tinh chat vat 1y nhu do bén
co hoc, bén méi va giam rung [1], da sé ting
dung ctia NR bj gi¢i han do tinh 6n dinh
thip ddi voi nhiét, khi oxy, anh sang va c6
kha ning hoa tan cao trong da sb cac loai
dung méi wa nudc, ky nudc. Bién tinh hoa
hoc NR nhim mé& rong kha nang, pham vi
ung dung va nang cao gia tri st dung cua
cac san pham cao su thién nhién. Trong s6
d6, bién d6i hoa hoc thanh c()ng nhat 1a
epoxy ho4 cao su nhién nhién, bang cach
gan nguyén tir oxy vao lién két C=C. Cao su
nhién nhién epoxy hod (CSE) c6 tinh chét
khéng dau, chong thdm khi va dic tinh giam
rung tuong ty nhu mot s6 loai cao su dic
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bict. Vi du CSE-50, CSE c6 chtra 50 % mol
nhém epoxy, ¢6 tinh khang dau c6 thé so
sanh v6i cao su nitril véi ham lugng nitril
trung binh va tinh chat chong thim khi
tuong tu nhu cao su butyl [2]. Ung dung cua
CSE 1a c4c san pham cao su k§ thuat, gioing
phét chiu dau, ta 1ong 16p xe. CSE c6 tinh
chat két dinh tSt va co thé tron hop véi cac
vat liéu polyme khac dé tao ra hé vat lidu
NR blend véi nhiing tinh nang vuot troi [3,
4]. Trong bai bao nay, ching toi trinh bay
két qua nghién ctu anh hudéng cua ham
luong NR epoxy hoa CSE-20 dén mot sd
tinh chat cta blend NR/NBR/CSE-20.
2. THU'C NGHIEM

2.1. Nguyén liéu

Cao su ty nhién SVR 3L dugc cung cip
bdi cong ty cao su Phu Riéng (Viét Nam).
Cao su nitril loai KNB 35 ctia Kumho -
Han Qudc. Cao su thién nhién epoxy hoa
duoc ché tao tir latex cao su thién nhién
Viét Nam tai Trung tdm Nghién cuu vat
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liéu Polyme — Compozit — Truong Pai hoc
Bach khoa Ha Noi. Cac hoa chat: ZnO,
DM, TMTD, RD, luu huynh, axit stearic
(Trung Qudc).

2.2. Ché tao vt liéu blend

Don phdi liéu: cao su NR (80 pkl), cao
su NBR (20 pkl) va cac loai héa chat ZnO
(5 pkl), TMTD (0,8 pkl), DM (1,2 pkl), luu
huynh (2,5 pkl), phong 140 RD (1 pkl), axit
stearic (2 pkl).

2.3. Phuwong phap nghién ctru

Céc blend dugc ché tao trong cung diéu
kién: toc do tron 50 vong/phut, nhiét do
110°C theo c4c qui trinh hdn luyén khac
nhau, sau d6 dé ngudi va tron voi luu
huynh. Luu hdéa mau trén may ép thuy luc
Gotech - Pai Loan véi cac diéu kién: thoi
gian 7 phat, 4p luc 40 kgflem® nhiét
d6:150°C.

D¢ bén kéo dut, bén xé, do dan dai,
modul 300% va cac tinh chat hoi phuc tmg
sut (thoi gian hdi phuc tng suit va dudng
cong tré) duoc do trén mdy thir co 1y van
nang INSTRON 5582 cua MY, theo tiéu
chuan TCVN 4509-88. Téc do kéo mau
100 mm/phut. Két qua duogc tinh trung binh
ctia it nhat 5 mau do.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia ham hrong CSE-

20 dén tinh chét co hoc ciia cao su blend

Ham lugng CSE-20 dugc khdo sat
dua vao cao su blend NR/NBR/CSE-20
theo ham lugng 12 0, 2, 4, 5, 6, 8, 10 phan
khéi luong so voi tong khdi lugng 100
pkl hdn hop cao su. Bang 3.1 thé hién két
qua khao sat do bén kéo dut, do bén xé,
modul 300% va do dan dai khi dat cua
blend nghién ctru.

T cac sb litu ¢o duge & bang 3.1,
nhan thay do bén kéo dit va do dan dai khi
dut ctia cac mau ¢6 ham lugng CSE-20 tir 5

dén 10 pkl chénh 1éch nhau khong dang ké.
D3 tién hanh dwa thém 1,5 pkl DCP vao
mau cao su blend NR/NBR/5 pkl CSE dé
khao sat, khi dwa DCP vao mau NR/NBR/5
pkl CSE-20 di 1am d6 bén kéo dut ting 1én
12% so v6i mau khong c6 DCP, tuy nhién
d6 dan dai khi dut giam xudng. Nhu vay
chat twong hgp CSE-20 c6 tac dung lam
tang nhe do bén kéo dut cua cao su blend
nghién ctru véi ham lugng st dung 1a 5 pkl.
Khi két hop 1,5 pkl DCP cho két qua tich
cuc, cai thién do bén kéo dit 12% so véi
khéng c6 DCP.
Bdng 3.1: Tinh chdt co hoc cua cao su blend
NR/NBR/CSE-20

Tinh chat co hoc caoo su blend
Ham Iweng NR/NBR/CSE-20
CSE-20 D6 ben D6  |p6 dandail Modul
(pKI) kéo dirt | bénxé | khidot 300%
MPa N/mm % MPa
0 16,6 39,5 864 0,43
2 13,2 28,7 458 0,53
4 14,3 33,9 523 0,49
5 17,9 32,5 613 0,46
6 16,8 36,6 541 0,49
8 18,1 35,8 544 0,53
10 17,8 33,7 549 0,53
5pkl CSE-20
+1,5 pkl DCP 20,1 32,1 517 0,59

3.2. Anh huéng ciia CSE-20 va DCP
dén d9 trwong ciia cao su blend trong
xing A92 va dau nhon

Pé nghién ciru thém vé kha ning khang
xang dau cua cao su blend, da tién hanh thi
nghiém x4c dinh do truong cua cac mau
cao su blend trong xang A92 va dd truong
trong dau nhon (bang 3.2, bang 3.3).

Tir két qua bang 3.2 nhan thiy rang,
khi ham lugng CSE-20 dat 5pkl d6 truong
bao hoa cta cao su blend NR/NBR/CSE-20
giam gan 4% va khi két hop CSE-20 5pkl
va 1,5 pkl DCP d¢ truong giam 13,2% so
v6i cao su blend ban dau. Dé khing dinh
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thém kha ning chiu xing dau, di khao sat
kha nang truong trong dau nhon, két qua do

truong trong dau nhon dugc thé hién trong
bang 3.3.

Bdng 3.2: D¢ truong cao su blend trong xang A92

- . b6 trwong %
Mau va thanh phan
1 gio 2 gior 6 gi® 24 gio» 48 gi&» 72 gi®»
NR/NBR/Opkl CSE 93,20 117,21 157,64 156,86 158,82 160,66
NR/NBR/5pkl CSE 94,56 129,83 145,88 153,14 154,18 154,57
NR/NBR/ pkl CSE/1,5 pkl DCP 89,25 119,23 133,22 136,91 137,54 139,40

Tuong tu nhu d truong trong xang, tur
két qua bang 3.3 nhan thiy khi thay ddi
ham luwong CSE-20 c¢6 lam thay ddi do
trrong cua cao su blend NR/NBR/CSE-20
trong dau. Trong truong hop két hop voi
DCP d6 truong cang giam, cu thé do
truong bdo hoa trong dau lan luot giam
27,4 % va 32,4 % so v6i ban dau.

Bdng 3.3: Dg truong cao su blend trong dau

nhon
MAu va Do trwong %
thanh phan | 129 gi& | 240 gie | 480 gier | 720 gier
NR/NBR/
Opkl CSE 3657 | 51,74 | 7042 | 72,91
NR/NBR/
50kl CSE 2014 | 37,17 | 4683 | 52,96
NR/NBR/
pkl CSE/ 2019 | 3565 | 4395 | 49,29
1,5 pkl DCP

Két qua thu dugc vé do truong cia cao
su blend NR/NBR/CSE-20 trong xang va
dau nhon cho thiy khi st dung CSE-20 da
cai thién dang ké do truong trong xing dau,
ngoai ra néu sir dung thém DCP két hop véi
CSE-20 thi kha ning khang xing dau ciing
duoc cai thién dang ké. Tir d6 gép phan
khang dinh thém vé tac dung ting twong hop
pha ciia CSE-20 va CSE-20 két hop DCP
lam tang tinh chét ctia cao su blend.

3.3. Anh hwéng ciia ham lwgng CSE-
20 dén kha niing hoi phuc @ng suit va
dwong cong tré ciia cao su blend

Pé khang dinh thém vé kha ning lam
tang twong hop pha ciia cia CSE-20 va két
hop CSE-20 véi DCP, da tién hanh khao
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sat kha nang hoéi phuc tmg suit va dudng
cong tré cua cao su blend NR/ NBR/CSE-
20. Bang 3.4 1a thoi gian hdi phuc cia cac
mau cao su blend.

Bdng 3.4: Thoi gian héi phuc g sudt cia cao

su blend
MU NR/NBR/ NR/INBR/ | NRINBR/5CS
0CSE-20 5CSE-20 E-20/DCP
71 (S) 19,4 12,2 8,8
2 (S) 154,3 147,9 203,8

Tir bang 3.4, nhan thay co su thay doi
vé thoi gian hdi phuc 7 khi thay doi ham
lugng CSE-20 trong cao su blend
NR/NBR/CSE-20. Thoi gian hdi phuc 7
giam tir 19,4 giay xudng con 12,2 gidy, néu
két hop thém 1,5 pkl DCP thi t; giam
xudng 8,8 gidy. Chung to chat twong hop
CSE-20 va DCP phét huy tac dung tich cuc
lam giam thoi gian bién dang dan hoi T
cua cao su blend NR/NBR/CSE-20.

Véi thoi gian hdi phuc 1, khi thay doi
ham lugng CSE-20 c6 su giam nhe thoi gian
hoi phuc 1, tuy nhién chi 6,4 gidy. Khi két
hop 5 pkl CSE-20 va 1,5 pkl DCP cho thoi
gian hoi phuc ting 1én 203,8 gidy (32,1%).
Thoi gian hdi phuc 1, ting chimg to thoi
gian truot cua cac mach phan tor polyme
duoc kéo dai hon so v6i mau ban dau, hay
n6i cach khac, kha niang duy tri tmg suét cua
mau c6 sir dung két hop CSE-20 va DCP t6t
hon cao su blend ban dau rat nhiéu.

Pé nghién ctru anh hudng ciia DCP va
ham luong CSE-20 dén hién tugng tré



Journal of Thu Dau Mot University, N°2 (21) — 2015

(hiéu ung Patrikeev — Mulins), tién hanh
xac dinh dién tich vong tré thir nhat cta cac
mau cao su blend nay va cho két qua duoc
thé hién trén bang 3.5:
Bdng 3.5: Dién tich vong tré thi nhat cia céc
mau cao su blend

Thanh NR/NBR/OCS | NR/NBR/5CS | NR/NBR/5
phdn mau | E-20 E-20 CSE20/DCP
Dién tich
vong tré 536 111 143
(dvdt)

[—csTenER «CsE|

1o 150
Dan dai (mm)

®)

Dan dai (mm)

(@)

Hinh 3.1: Puong cong tré ciia mau cao su
blend NR/NBR/CSE-20 (a) CSE-20 5pkl va (b)
5pkl CSE-20+1,5pkl DCP

Tir bang 3.5, két hop voi so sanh hinh
3.1, nhan thiy dién tich vong tré ¢ chu ky
the nhdt cia cac mau co sit dung chat
twong hop giam dang ké so véi mau cao su
blend khong sir dung chét twong hop. Khi
st dung CSE-20 dién tich vong tré giam
79,3% va khi st dung két hop chit tuong
hgp CSE-20 va DCP thi dién tich vong tré
co tang 1én 6% so véi truong hop chi st
dung CSE-20. Két qua nay cho thay ning
luong that thoat trong qua trinh chiu tai —
thao tai (hiéu ung Patrikeev — Mulins) cua

mau cao su blend duoc han ché dang ké khi
ham luong CSE-20 dat 5pkl. Néu két hop
sir dung 5pkl CSE-20 va DCP thi nang
luong that thoat so v6i ban dau khong sir
dung chat turong hop 13 73,3%.

4. KET LUAN

—Thay dbi ham lugng CSE-20 1am thay
ddi céac tinh chét co hoc cua cao su blend
NR/NBR/CSE-20, do bén kéo dit cua cao
su blend tang 1én khi ham lugng CSE-20
dat 5 pkl.

— Kha ning chiu xing dau cia cao su
blend NR/NBR/CSE-20 dugc cai thién
dang ké khi tang ham lwong CSE-20 trong
blend. Khi két hop sir dung véi chat tuong
hop DCP d¢ truong cang gidm, cu thé do
truong bdo hoa trong dau lan lugt giam
27,4 % va 32,4 % so v6i ban dau.

— V61 ham lugng Spkl CSE-20 ciing [am
giam thoi gian hoi phuc 1; dic trung cho
bién dang dan hoi va ting thoi gian 1, dic
trung cho bién dang déo. Cac chi s T, va T,
dic trung cho kha ning hdi phuc mg suat
cia cao su blend NR/NBR/CSE-20 cling
dugc cai thién khi str dung thém 1,5 pkl
DCP. Khi dua 5pkl CSE-20 vao cao su
blend ciing d4 giam ning lugng mat mat di
79,3% khi cao su blend chiu tai — thao tai
(hiéu Gng Patrikeev — Mulins), nang luong
that thoat c6 ting chut it khi sir dung két hop
5pkl CSE-20 va DCP.

FABRICATION AND STUDY MATERIAL PROPERTIES RUBBER
BLENDS NR/NBR/CSE-20

Tran Hai Ninh'"", Hoang Hai Hien'”, Le Duy Hung®, Ha Tuan Anh®
(1)Ha Noi University Of Science and Technology,
(2) Rubber Industrial College, (3) Thu Dau Mot University,

ABSTRACT

Compatibility of blends of NR/NBR/ENR-20 is changing drastically change the
content of CSE-20. Shown in resistant blends of gasoline, when combined with high quality
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compatible DCP decreasing accounts, the specific policy in the oil saturation decreased to
32.4% compared to the comparative sample. CSE-20 reduces recovery time t; and increase
time 7. Stress relaxation of blends of NR/NBR/ENR also be significantly improved when
combined 1.5 phr DCP. CSE-20 also reduced to 79.3% of the energy released as the rubber
blend load - unloading.
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