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TOM TAT: Pa ché tao dwoc vit liéu PA6/Clay-nanocompozit (4% nanomer 1.30TC) bﬁng qua

trinh nong chay-xen ké. Da xdac dinh cac tinh chdt cia vt liéu trén & trang thai da qua u nhiét va bdo

hoa nudc nhu: co tinh, kha nang chiu va ddp, nhiét do bién dang HDT va tribology... Tt Gt ca cac tinh

chat trén déu vueot tréi so voi Capron ciia Nga va PA6. Pa iing dung nanocompozit nay lam vt liéu ché

tao bac truot béi tron nude. Két qua dat 1ét.

Tir khoa: PA6/Clay-nanocompozit, vt liéu ché tao bac trueot boi tron nude.

1. GIOI THIEU

Nhu ciu vé céc loai bac trugt hoat dong
trong méi truong nude 1a rat 1on, chi tinh riéng
cho 15 van tau thiy hién nay ¢ Viét nam thi sb
bac 16t truc chan vit (BLTCV) cin hang nam da
la hang van chiéc, céac loai bac trén déu phai
nhép ngoai voi gia cao. D& don gian két ciu
cua hé truc va giam gia thanh nguoi ta da s
dung cac loai vt liéu phi kim loai, trong do ché
tao compozit nén Polyamid (PA) dé lam bac
truot la mdt trong cac phuong an dugc lua
chon.

Cbt gia cuong cung cong nghé ché tao
quyét dinh dén céc tinh chdt coa vat lidu
compozit, qua d6 nang cao kha nang st dung
PA trong k¥ thudt. Cong nghé dinh hinh va xir
1y san phadm sau gia cong dinh hinh trong cac
mdi trudng thich hop s& gop phan 16n lam giam
hé s6 ma sat truot dong L clia cdp ma sat bac-

truc, tang ti 1¢ két tinh, co tinh..; giam thién

tich, tng sult du va mtc do ngém nudc [6],
[8].

Gan day, mot giai phap mang lai hidu qua
cao, la tao PA/Clay-nanocompozit. Chi véi
(2+5) Clay da tao dugc vat liéu nanocompozit
c6 cac tinh chit co-ly tuong duwong véi
compozit st dung (20+30) soi thuy tinh hay
khoang chét, ngoai ra vat liéu con c6 kha ning
chéng thdm nude, chiu mai mon va dac biét 1a
dd giam dang ké hao mon may moéc gia cong
[4], [5]. Cac tinh chat trén d4 dap g phan 1on
cac yéu clu cua vat liéu dé 1am bac trugt trong
moi truong nudc.

Ching t6i dd nghién ciru va tao duogc
nanocompozit trong may tron ty ché tao
MLKNHUOI c6 ning sudt 500g/mé. Tir vat
liéu nay ché tao san phim tng dung 1a bac
truot hoat dong trong mdi truong nudc. Ngoai
ra chiing t6i con t6i wu hoa cac budce trong qui

trinh tao vat li¢u, gia cong dinh hinh va xur ly
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san pham sau gia cong trong diéu kién hién tai

& Viét Nam.

Sau day xin trinh bay v& qui trinh ché tao,

so sanh cac tinh chét va két qua img dung cua

PA6/Clay-nanocompozit v6i PA6 thudn khiét,

Capron cua Nga (loai vat liéu dang dugc su

dung phé bién lam 8 d& truot hién nay) & trang

thai bdo hoa nudc dé thiy rd kha ning tmg

dung lam bac trugt trong moi trudng nude cia

vat liéu vira tao ra.

2. THU'C NGHIEM

2.1 Thiét bi

May, thiét bj nghién ciru cung diéu kién va

tiéu chuan thir nghiém duogc trinh bay ¢ bang 1

Bang 1. May, thiét bi nghién ctru, va tiéu chuén thir nghiém

TT Tén may, thiét bi Ky, mi hi¢u Noi san xudt | Tiéu chuiAn&ché dj thir
1 Ta sdy ZK buc T=80C,t=16h
2 May tron kin MLKNHUO1 Viét Nam T=239C, t=8 ph
3 May ép phun YPI-120PC bai Loan (TvV=222, Tg=239, Te=260C)
4 My nghién 3 bta Viét Nam
5 May thir ma sat VF1 Phap P=2,5N; v=0,75m/s
6 May do mon kho TABER 5130 My ASTM-D3389
7 My thir kéo, uén LLOYD-LR30K Anh ASTM-368M;..D695
8 May thu va dép IMPACT-ITR-2000 | UC ISO-180/4A-1982(E)
9 May thtr nhiét 0 HDT | HDT-JUNIOR Y ISO-75-1974

2.2 Vit ligu

Nguyén liéu sir dung dé tao nanocompozit bao gdm PA6 va nanoclay c6 cac théng sb sau:

Bang 2. Cac thong sb chinh cua vat lidu.

Nanomer I.30TC cua hang Nanocor. PA6 Grade A cia Thaipolymer
Thanh phin Gia tri Théng sb Gia tri
Montmorillonite clay (70+80)% D9 bao hoa nuéc (10+10,5) %
Octadecylamine (15+30)% Nhiét d6 bién dang HDT 54,9°C

Tinh chit vat ly Nhiét d6 nong chay 225°C
Mau trang Trong lwong riéng 1,13 g/lem®
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Ty s6 hinh dang 200400 D6 bén kéo 54,4 MPa
Trong lugng riéng 2,6 g/lem’ Modul kéo 891 MPa
D6 am 12% D¢ dan dai 8 %

b6 PH 9,5+10,5 Do bén udn 80,2 MPa
Puong lugng 145 ml t/duong/ 100 Modul uén 1329 MPa
trao ddi ion gam glycol Nang lugng gay 220 (mj/mm)

- PA6 Grade A cua Thaipolymer Co.LTD
dang hat, san c6 trén thi truong.

- Nanoclay loai I.30TC cua hang Nanocor
(M¥) la dét sét tring, ngudn gdc Silicat thién
nhién, loai montmorillonite
(ALLMg,Sis0,02H,0) két tinh, gdbm hai 16p tu
dién silica va mdt 16p bat dién alumina ¢ gitra.
Kich thuéc (LxBxH) khoang (1000x300x2)
nanomet’, dd dugc bién tinh bé mit béng
Octadecylamin dé twong hop tét voi PA6 nong
chay.

- Capron 1a tén thuong phim ciia mot loai
PA dang hop chit (compound) ciia Nga la do
hang Sudoplast & Saint Peterbuarg ché tao.

2.3 Phuong phap va quy trinh nghién ciru
thue nghiém

* Qua tong két 1y thuyét cling nhu ké thira
két qua tr Trung tim Nghién ctu vat lidu
polyme va cac két qua qua thuc nghiém vé xir
1y san phdm sau duc tiém, tim ti 18 t8i vu trong
may tron kin tu tao da cong bd tir trwde 21, [31,
ching t6i thiét 1ap quy trinh nghién ctru thuc
nghiém tao mau thir va san phim tur
nanocompozit, PA6 va Capron. Sau d6 thur va

so sanh cac tinh chét trinh bay & hinh 1.

Hinh 1: So dd cong nghé ché tao vat liéu,
dac mau thir, san phdm va thir cac tinh chét cua

PA6/Clay nanocompozit (a ), PA,
thuén khiét (b .....), Capron cua Nga (¢ ------ ).

PA6-nanocompozit véi 4% clay theo
phuong phép tron “Nong chay xen gilra” trong
may luyén kin MLKNHUO1, sau d6 xay
nghién-sdy dé tao hat. Nguyén liéu dang hat
duoc gia cong dinh hinh dé tao thanh cac mau
thir hay san phdm theo phuong phap duc tiém,
phuong chiu lyc kéo, ma sat, mai mon ciing
chinh la phuong tao dinh huéng (phuong cia
doan mach PA) cua cong phun & khuén duc.
Mau thir hay san phim ung dung sau gia cong
dugc xir Iy nhiét bang cach i trong moi trudong
dau DO & 180°C trong thoi gian 2h, toc do
nang ha nhiét 1a 10%phat dé& khir ing suét du,
giam sy thién tich, giam hat nudce va tang ty 1¢
két tinh...

* Khd nang ung dung cua PA6/Clay-
nanocompozit lam vat li€u ché tao bac truot
hoat dong trong moi truong nudc dugc danh
gia qua:

- So sanh cac tinh chét co-ly-tribology cin
thiét coa vat liéu 1am bac truot cia vat liéu

nanocompozit vai vat liéu PA6 thun khiét va
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Capron cia Nga & trong cung diéu kién thuc
nghiém.

- Vat liéu tim kiém 13 nhdm ché tao bac
truot hoat dong trong mdi truong nudce. Vi la
vét liéu bi anh hudng nhiéu béi muc d6 ngim
nudc nén t6i da kim dinh tinh chit cua no
clng cac vat liéu ddi chimg & trang thdi bao
hoa nude. Nhung do khong thé xac dinh ting
tinh chat co-ly-tribology cuia vat liéu trong moi
truong nude. Giai phap thich hop nhét trong
hoan canh hién tai l1a cho san phém ché tao
bﬁng vat li¢u d6 hoat dong trong diéu kién thyc
té dé kiém nghiém.

Théng qua so sanh cdc tinh chdt co-Iy-
tribology cua vt liéu do o trang thai da bdo
hoa nude, va két qua img dung dé rit ra nhdn

xét va két lugn.
3. KET QUA VA BAN LUAN
3.1 Két qua
- Mtrc 36 bao hoa nudc cua vat liéu 1a hiéu
s6 cuia miu bio hoa trong nudc (sau ba thang

ngam, khdi lugng mau do khéng ting nita) va

mau lic kho. Do ting kich thudc (%) cia vat
liéu theo phuong vong goc véi phuong dinh
huéng (phuong ting kich thuéce 16n nhit) chinh
1a hiéu s6 kich thu6c gitra mau bio hoa nude so
v6i mau kho.

- Céc tinh chat co-1y cua vat lidu & trang
thai bdo hoa nuéc nhu: kéo-ubn do theo tidu
chudn ASTM D638-58T va D790-58T, thir do
dai va dép theo tiéu chuén ISO 180/4A-
1982(E), do bén nhiét HDT theo tiéu chudn
ISO 75-1974.

- Po mon theo tiéu chudn ASTM D3389,
chi s6 mon khé Taber duge tinh trén co sé khdi
luong vat li€u mét di do mai mon trén s chu
ky thir nghiém. H¢ s6 ma sat kho duge do tai
tai 1a 2,5N, vén téc truot 1a 0,75m/s 1a gan véi
ché d6 lam viéc cua BLTCVTT.

- Gi tri ciia mdi thong sb do, dugc tinh boi
gia tri trung binh cong ciia ba 1an do. Sau khi
loai bo sai sd tho, béng cach kiém dinh tinh
ddng nhét phuong sai theo tidu chudn Cochran,
cac gia tri trung binh nay, dugc ghi trong

bang3.

Bang 3. Tinh chét co-ly-tribology ctia PA6/Clay-nanocompozit, PA6 va Capron

hv A
i Chiso | b ma Py ting | Mirc dd
ok Oy Nlg gay HDT mon khd . .
Méu o kich thuée L
. o Taber sat kho bao hoa
(MPa) (MPa) (mj/mm) (°C) (%) )
TN nudéce (%)
PA6 28,6 65,1 1735 75 0,121 0,145 1,82 10,52
Capron 40,1 68,9 2098 85,3 0,128 0,165 1,21 8,34
Nanocompozit 41,3 71,7 2056 125,5 0,126 0,160 0,52 5,03
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3.2 Ban luian

Tir két cac qua so sanh trén bang 3 ta théy:

- So v6i PAG6 thi cac tinh chét co-nhiét cua
PA6/Clay-nanocompozit cung ¢ trang thai bao
hoa nude nhu: do bén kéo ting 30%, udn ting
9%, kha nang chiu va dap tang 15%, nhiét do
bién dang nhiét HDT tang 40%; Muc do ngém
nudc dén bio hoa giam 52%, va do do
nanocompozit hiu nhu it thay ddi kich thudce;
Céc tinh chat tribology nhu hé sé ma sat va chi
s6 mon kho khong ting nhiéu.

- So v&i Capron cta Nga cac tinh chit co-
ly-tribology nhu & trén cua PA6/Clay-
nanocompozit déu t6t hon.

Tinh chdt co-1y tang lén, mire do hit mede

thap ngoai cau truc “xen giita”’va “phan tach”

cua nanocompozit con do murc do két tinh va
tae dung can nude cia I6p dau trén bé mdt cia
méu sau khi dwoc i nhiét.

- Két qua uimg dung san phim vao thuc
té

Chung t6i da ché tao, 1ap rap va dua vao st
dung ciap BLTCV béng vat liéu nanocompozit
(PA6+t4% 1.30TC), cho tau danh ca KH
5319TS cua 6ng V6 Van Mai, nha 31C, x6m
Con Giira, phuong Xuong Huan, Nha Trang.
Két cAu BLTCVTT cung anh tau va chu tau &
hinh 2. Bac 16t dwoc bdi tron bing nudc chay
tr ngoai tau vao, véi luu lugng da git cho
nhiét do nudc ra khoi 6 trong khoang 50°C.
Qua thoi gian hon mdt ndm trang thai lam viéc
clia bac va 6 d& binh thuong. Cha tau di co

nhan xét tot.

|

|

|

2

|

|
238

40

Hinh 1.

Chung t6i cling da sir dung nanocompozit
nay ché tao cap bac truot cho bom dao nudc
a0 nudi tom cong nghiép thude d& tai NCKH
cAp nha nudc méd sé KC.07.27 do PGS. TS.
Pham Hung Théng lam Chu nhiém. B0 bac cé

két cau nhu hinh 3. Tuy thoi gian chua dai (hai
thang) nhung tinh trang lam viéc cta bac va 6
d5 binh thuong. Chii nhiém dé tai di yéu céu
dit hang voi sé luong 16n trong thoi gian toi

néu bd bac hoat dong t8t dwoc mot nam.

Trang 43



Science & Technology Development, Vol 14, No.K1- 2011

z
2
g—)r———<—1— 8
Q| S I}
3 20
Hinh 3. Hinh 4.
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4. KET LUAN thé thdy rang PA6/Clay-nanocompozit v&i 4%
Qua so sanh céc tinh chit co-ly-tribology Clay cing cong nghé do ching t6i thiét 1ap da
cua PA6/Clay-nanocompozit vdi Capron cua dap ung d8 1am vat liéu ché tao bac truwot hoat
Nga va PA6 thuén khiét, dac biét 1a qua nhitng dong trong moi trudng nude.

RESEARCH INTO FABRICATION PA6/CLAY-NANOCOMPOSITES IN ORDER
TO MAKE WATER LUBRICATED STERN TUBE BEARINGS

Nguyen Huu Nieu”, Duong Tu Tien®, Nguyen Tien Cuong”, Nguyen Hoang Duong”
(1) University of Technology, VNU-HCM
(2) Fisheries University of Nha Trang city

ABSTRACT: In this research, the preparations of PA6/Clay (4% namomer 130TC)
nanocomposites by melt-intercalation process were carried out. The mechanical properties, impact
energy, heat deflection temperatures (HDT) and tribology properties of these nanocomposites in the
case of being annealed and water saturation were determined and compared to PA6 and Capron. All of
the properties of these nanocomposites were better than those of Russia’s Capron and PA6. These
nanocomposites were used to make water lubricated stern tube bearings. The study shows promissing
results.

Keywords: PA6/Clay , water lubricated stern tube bearings, HDT.
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