Nghién ctru khoa hoc céng nghé

NGHIEN CUU HOAN THIEN CONG NGHE SAN XUAT
GIOANG CAO SU PUONG ONG XANG DAU VN.PMT-100

LE ANH TUAN, NGUYEN DUC NGHIA,
PO XUAN MANH, NGUYEN HA ANH

1. PAT VAN PE

Gioang cao su duong 6ng xing dau PMT-100 1a mot chi tiét trong 44 danh
diém cua b dudng 6ng di chién D100. Pay 14 loai vat tu tiéu hao va phai thay thé
thuong xuyén, han sir dung theo quy dinh 1a khoang 5 nam khi tuan thu cac diéu
kién bao quan.

Két qua nghlen ctru trude day vé giodng cao su duong dng xang dau VN.PMT-
100 con mot sb ton tai: Cac mirc va cac yéu cau cua gioang dudng dng PMT-100
theo két qua dé tai da bao cdo 1a chua cao, thuc hién dugce 6/7 chi tiéu so véi tiéu
chuén [1]. Tinh on dinh chét lugng chua cao (chua san xuét hang loat v&i sb lugng
16n trén 100 chiéc), nguyén liéu san xuat va khudn mau luu héa nhép tir Lién bang
Nga. Cac yéu cdu chu yéu vé mat chét luong ddi voi loai giodng dudng dng xing
dau nay nhu sau: Do cing tir 69+83 Shore-A; Do bén kéo dut > 11,8 MPa; D¢ din
dai khi dat > 130%; D6 bién dang du khi nén ép < 70%; Do truong nd trong hdn
hop isooctan va toluen (ty 1¢ 70/30 theo % thé tich) < 15; Nhiét do gion < -30°C [1].
San pham duoc danh gia dat yéu cau khi trai qua thir nghiém thuyc té trong diéu kién
ap suét nhién liéu TC-1 trong dudng 6ng xing dau PMT-100 lan lugt 14 5, 10, 15,
20, 25, 35 va 45 kgf/em?, tai mdi gia tri 4p suét duy tri trong thoi gian 1 gio. Néu
trén duong Ong tai cac vi tri lap giodng khong xuat hién cac vét ro nhién liéu thi coi
1a dat yéu cau.

Bai b4o nay trinh bay két qua nghién ctru hoan thién cong nghé ché tao gioing
cao su ky hi¢u VN.PMT-100 dap tng cac yéu cau k¥ thuat trén tir ngudn nguyén
lidu c6 sin trén thi truong va phu hop véi trang thiét bi cong nghé hién co.

2. THUC NGHIEM
2.1. Nguyén vt liéu va thiét bi
2.1.1. Nguyén vit liéu sw dung

Cao su Krynac 4975F, Krynac 3965 F (Lanxess), than den N330 (Han Québc),
Dioctyl phthalate (DOP), K&€m oxit (ZnO), acid strearic, Tetramethylthiuram
disulfide (TMTD), Dibenzothiazole disulfide (MBTS), parafin, luu huynh.

2.1.2. Cdc thiét bi nghién civu va sin xudt

- May cit cao su MKCS-15 (Viét Nam).

- Thiét bi luyén kin YI TZUNG YK-3SH; 3 lit (Dai Loan).
- May can hé hai truc X(S)K-360 (Trung Qudc).
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- Thiét bi luyén kin X(S)N 35 x 30; 35 lit (Trung Qudc).

- Thiét bj luu héa khuén bang XLB-D 350 x 350 x 2-Z (Trung Qudc).

- Thiét bi luu héa khuén bang XLB-D 600 x 600 x 2 (Trung Qudc).

- Thiét bi xac dinh co 1y cao su HT-2402 (Pai Loan).

- Thiét bi do d6 cung cao su LX-A (Trung Quéc).

- Tt lao hoa nhiét: HT-8047A (Pai Loan).

- Thiét bi do dudng cong luu hda Rheometer Type HT-8756 (Trung Qudc).

2.2. Yéu ciu vé chi tiéu k¥ thuét va cac phwong phap danh gia chét lugng
cia gioang cao su VN.PMT-100

- Yéu cau vé chi tiéu ky thuét ciia san pham giodng cao su VN.PTM-100 duoc
danh gid, nghiém thu theo [2].

- Cac phuong phap danh gia chét lugng ciia san pham giodng cao su VN.PTM-
100 duogc thyc hién theo cac phuong phép thu trong tai liéu [2].

2.3. Phuong phap tién hanh
- Khao sat sy thay ddi ctia nguyén vat liéu dén cac chi tiéu co 1y ctia san pham.

Cao su nitril: Krynac 4975F véi cac ty 18 phdi tron v6i Krynac 3965 F theo cac
ty 1& 100%; 50%:; 30%; 0% (twong Ung v6i cac mau D100.1; D100.2; D100.3;
D100.4) va phdi tron cung voi cac thanh phan khac: Than den N330: 60; acid
stearic: 3; kém oxit: 7; héa déo DOP: 10; TMTD: 0,2; MTBS: 0,3; phong lao TMQ:
0,5; parafin: 2,0; luu huynh: 2,0. Thuc hién can luyén kin hon hop cao su trén may
thi nghiém 2,5 lit.

- Po dudng cong luu hoa xac dinh thoi gian va nhiét 6 luu hoa ciia mau cao
su. Ché tao khudén méu, Ivu hoa san pham giodng cao su VN.PMT-100.

- Thtr nghiém 1dp dit giodng cao su VN.PMT-100 trén duong dng di chién
D100, v6i diéu kién 4p suét nhién liéu TC-1 lan lugt 1a 5, 10, 15, 20, 25, 35 va 45
kgf/cm?, tai mdi gi tri 4p sudt duy tri trong thoi gian 1 gio.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ham lwgng cao su nitril dén tinh chit co'ly ciia cao su

M3u cao su dugc chuan bi bang cach hdn luyén nguyén liéu theo cac ty 1& da
dinh san, trong may luyén kin 2,5 lit. Thyc hién viéc luu hoéa san phém cao su &
150°C, thoi gian 10 phut, ap lwc may ép khudn bang can dat 15 MPa. Khuon miu va
hinh dang mau cao su duoc chuén bi theo tai lidu [2]. Pé cac mau cao su sau luu hoa
6n dinh it nhat sau 24 gid thi tién hanh do céc chi tiéu co 1y. Két qua thu dugce nhu
trong bang 1.
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Bang 1. Két qua do co 1y ctia hdn hop cao su

Mirc, yéu

TT Tén chi tieu D100.1 | D100.2 | D100.3 | D100.4 cAu (¥)

1 | B¢ cung, Shore-A 76 77 79 80 69+83

2 | Do bén kéo dut, MPa 13,20 | 184 20,0 25,4 >11,8

3 | Bd dan dai khi duat, % 244,25 | 282,75 | 458,0 616 >130

Do bién dang du khi

o 65,0 66,5 68,0 69,3 <70
nén ép, %

Do truong no trong hon
hop isooctan va toluen
: : 3,8 3,1 3,2 2,3 <15
> | (ty18 70/30 theo % thé | ’ ’ ’ =
tich), % khoi luong

¢ | Ham luong chiét, % 075 | 058 | 056 | 046 | <10
khoi lugng
Do truong no trong

7 | xdng A92, % khbi 1,6 1,45 1,30 1,28 -
lugng

g D0 truong no trong dau | 0,36 0,31 0,31 0,32 -
DO, % khoi lugng

9 | Nhiét d6 gion, °C -33 31 -30 -30 <-30

(") Theo TCQS 19:2016/NDVN.

Két qua rit ra tir bang 1 cho thdy, cac chi tiéu k¥ thut cia miu cao su giodng
thu duoc déu dat theo [2]. Khi phéi tron hai loai cao su nitril cuing hang san Xuét véi
nhau theo huéng tao ra hdn hop cao su c6 ham lwong nitril ting dan thi san pham tao
ra c6 do cling tang dan; d6 bén kéo dut va luc kéo dit tang dan; d6 bién dang du khi
nén tang 1én, nhiét d6 gion ciing ting; do truong nd trong cac dung mdi twong dbi 6n
dinh, khong co su thay doi nhiéu giira cac don cao su.

3.2. Anh huong ciia than N330 dén tinh chit co'ly ciia hdn hop cao su

Thuyc hién can tron don cao su co6 ty 1é nhu mau D100.4 nhung thay thé cac
loai than khac nhau: D100.41 (than N330-TQ), D100.42 (than N330-Brila), D100.43
(than N330-OIC). Ché d6 luu hoa san phdm: Nhiét d6 150°C; thoi gian 10 phut; ap
luc may ép 15 MPa. Két qua do co 1y dugc chi ra nhu trong bang 2.
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Bang 2. Két qua do co 1y ciia hdn hop cao su theo cdc mau than N330

TT Tén chi tiéu D100.41 | D100.42 | D100.43 | AU
yéu cau
1 | Do cung, Shore-A 72 75 82 69+83
2 | Do bén kéo dit, MPa 13,20 26,70 18 >11,8
3 | B¢ dan dai khi dut, % 24425 | 356,52 365,6 >130
4 | Do bién dang du khi nén ép, % 68,70 69,00 69,10 <70
D¢ truong nd trong hon hop
5 isooc:[an va tolueq (70/30 theo 2,45 3,89 2,86 <15
% the tich), % khoi luong
Ham luwong chiét trong hdn hop
6 isooc:[an va toluen’ (70/30 theo 0,86 0,02 0,53 <10
% the tich), % khoi luong
bJ truong no trong xang A92, )
7 % khéi lrong 1,6 1,45 1,30
A 5 A 0
] D(_)At'ruong n¢ trong dau DO, % 0.33 0.29 0.30 )
khoi luong
9 | Nhiét do gion, °C -31 -31 -30 <-30

hoéa khac nhau 1a 150°C; 160°C; 170°C.

Két qua tur bang 2 cho thay cac chi tiéu k¥ thuat ciia mau cao su gioang thu
dugc déu dat yéu cau. Mau D100.42 cho két qua do cung phu hop véi muc tiéu dat
ra (gan 80 Shore-A), céc chi tiéu co 1y thu duoc co gia tri tét hon nhiéu so voi mau
D100.41 va D100.43.

3.3. T6i wu héa qua trinh lwu hoéa giodng cao su

Can cir vao két qua do co 1y cac mau cao su, nhém nghién ctru da chon don
can tron s0 D100.42 d€ nghién ctru qua trinh luu héa cao su tai 3 gia tri nhiét do luu
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Két qua tir hinh 1 cho thay TS1: 1 phat 20 gidy; TS2: 1 phut 29 giay; TC50: 2
phut 20 giday; TC90: 5 phut 26 giay; ML: 39,96 kgf.cm; MH: 60,68 kgf.cm.
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Hinh 2. Budng cong luu héa mau cao su D100.42 6 160°C

Két qua tir hinh 2 cho thay TS1: 1 phut 07 gidy; TS2: 1 phit 13 gidy; TC50: 1
phut19 giay; TC90: 2 phut 29 gidy; ML: 36,53 kgf.cm; MH: 64,91 kgf.cm.
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Hinh 3. Dudng cong luu héa miu cao su D100.42 & 170°C

Két qua tir hinh 3 cho thdy TS1: 1 phat 07 gidy; TS2: 1 phut 10 gidy; TC50: 2
phut 02 giay; TC90: 8 phut 35 giay; ML: 39,64 kgf.cm; MH: 63,11 kgf.cm.

_ Nhu vay tu két qua do dudng cong luu hoa cua mau cao su D100.42 cho thay
ché do lu’l} hoéa tai nhiét 3o 160°C 1a tot nhat, mﬁu’cao su sau luu hoa c6 MH dat gia
tri cao nhat (64,91 kgf.cm), thoi gian T90 cling ngan nhat (2 phut 29 giay).

3.4. Két qua ép luu hoa san pham gioing cao su VN.PMT-100

Tir két qua khao sat do duong cong luu hoa ciia mau cao su theo don D100.42,
nhom nghién ctru chon nhiét do luu hoa cao su gioang VN.PMT -100 1a 160°C. Qua
khao sat thuc té trong qua trinh ép luu hoa san pham thuc té trén khuon mau va may
lwu hoa khudn bang XLB-D 600 x 600 x 2 vé kha nang dién ddy cua cao su trong
khudn, ap luc €p cao su, yéu cau vé bé mat cao su, nhdm nghién ciru thiy rang thoi
gian luu hoa san pham thuc té 1a 15 phut va ap luc ép 1a 16 MPa.
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Hinh 4. San pham gioang cao su chiu xang dau VN.PMT-100
3.5. Ban vé gioang cao su VN.PMT-100

Sau khi thu duoc san pham, nhom nghién clru tién hanh do cac thong s6 kich
thudc cua gioang cao su VN.PMT-100, cac thong so dugc thé hién nhu trong hinh 5
va bang 3.

Hinh 5. Ban vé chi tiét gioang cao su chiu xang dau VN.PMT-100
Bang 3. Kich thudc ctia giodng cao su chiu xidng dau VN.PMT-100

Thong
i)
Kich
thuée |131,0+0,5 |106,0+0,5 [121,0+0,5 {2,50+0,2 {30,0+1,0 |30,0+£1,0 | 5,0 +0,5
(mm)

d1 d2 d3 b H R1 b1
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3.6. Két qua thir nghiém lip dit gioing cao su VN.PTM-100 trén dudng
ong da chién D100

Giodng cao su duong dng xing dau VN.PMT-100 (ché tao theo mau D100.42)
dugc ngdm ngap vao nhién lidu TC-1 trong 24 gid, sau d6 l1ay ra lap vao hé thong
duong 6ng cong nghé da chién D100 tai Xi nghi¢p Vit li¢u Quan sy/ Vién Do bén
nhiét doi/ Trung tdm Nhiét d6i Viét - Nga. Dung hé thdng bom nén dau ap luc cao,
bom nhién liéu TC-1 vao dudng dng cong nghé di chién D100.

- Kiém tra tai cac ché do ap suét lam viéc khac nhau gém: P=5 kgf/cmz; P=10
kegf/em?; P = 15 kgf/em?; P = 20 kgflem?’; P = 25 kgf/em?; P = 30 kgf/cm” va ap suét
pha nd P = 45 kgf/cm”.

Thoi gian duy tri tai cac diém ap suat trén trong 1 gio. Sau d6 lai giam ap suat
vé 0 kgf/cm? trude khi tiép tuc thir tai 4p sudt khac.

- Kiém tra d0 bén, do kin cua gioang cao su tai ap suat lam viéc va pha no
trong moi truong xang dau.

- Két qua tht nghiém: Gioang bao dam do bén, d6 kin tai cac ché do ap sut
Jam viéc va pha nd nhu trén. Lap lai quy trinh thir nghiém nhu trén mdi ngay. Sau 20
ngay thir, két qua cho thay cac gioang thir nghiém hoan toan bao dam do kin, khong
c6 hién tugng bién dang hay hu hong co hoc.

4. KET LUAN

- Pa ché tao thanh cong san pham giodng cao su dudng 6ng xiang dau
VN.PMT-100 theo don céan tron sé D100.42 (Cao su nitril Krynac 4975F: 100; than
N330 (Birla): 60; acid stearic: 3; kém oxit: 7; dau DOP: 10; TMTD: 0,2; DM: 0.3;
phong 130 TMQ: 0,5; parafin: 1,5; luu huynh: 2,0). Cac chi tiéu co 1y dat yéu cau ky
thut theo TCQS 19:2016/NDVN. Tinh chit co 1y cta san phdm va kha ning lam
viéc cua giodng cao su phy thudc rt nhiéu vao thanh phan cao su nitril dé ché tao ra
san pham. Két qua nghién ctru cho thy cao su Krynac 4975F s& tao ra san pham co
kha nang 1am viéc trong mdi trudng nhién liéu va dau mé tt nhét.

- Pi tim duoc diéu kién luu hoa t6i wu cho san pham giodng cao su dudng dng
xang dau VN.PMT-100: Nhiét d6 luu hoa tai 160°C, thoi gian luu hoa la 15 phut, ap
suat ép trén may XLB-D 600 x 600 x 2 1a 16 MPa.

- San xuat thtr nghiém 1.000 chiéc giodng cao su VN.PMT-100 va thir thanh
cong trén duong ong da chién D100 trong vong 20 ngay lién tuc.
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SUMMARY
THE IMPROVEMENT OF PRODUCTION TEACHNOLOGY OF
VN.PMT-100 RUBBER GASKETS FOR FUEL PIPELINES

Rubber gasket VN.PMT-100 is an important part of D100 fuel pipelines.
These gaskets are spare parts and must be replaced after 5 years in standard storage

conditions. In this paper, we present some results on improvement of prodution of
the VN.PMT-100 gasket.

The results show that the ingredients (nitrile rubber Krynac 4975F: 100;
carbon black N330 Birla: 60; stearic acid: 3; zinc oxide: 7; TMTD: 0.2; DM: 0.3;
TMQ: 0.5; paraffin: 1.5; sulfur: 2.0) and curing conditions (tem: 160°C; time:
15min; pressure: 16 MPa) are suitable to received products of high quality.

Keywords: Nitrile rubber, oil resistance rubber, rubber gasket.
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