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Tom tat

Thanh phan hdn hop cao su hong 16p bao gom ti 1¢ cao su butadiene (BR)/ cao su
thién nhién (NR) = 30/70, than den 40 phan khdi lwong (pkl), silica 10 pkl cho su cai
thién rat tot vé tinh chit khang nut (0,148 mm/1000 chu ki), ting bam dinh v6i vai manh
(159,4 N/cm), giam nhiét noi (60°C). Trong d6, don silica dong vai trd quan trong trong
don pha ché, anh huéng manh dén tinh chit hdn hop cao su.

Gioi thi¢u

V6i ham lugng cao su chiém hon 20% tf)ng ham lugng cao su 16p xe, hong 16p 1a
bd phan dong vai trd quan trong, khong thé thleu trong mot 16p xe hoan chinh. Dya trén
céu tao va thyce té sir dung, bod phan hong 16p can phai c6 nhiing yéu cau vé pham chét
nhu sau: 1. mém déo, khang nit tot (Vet nut phat trién < 0.5 mm/1000 chu ki) vi day la bd
phan bién dang nhiéu nhét khi di chuyen, 2. nhiét ndi thap (£ 65°C); 3. bAm dinh tdt vai
bd (lyc bam dinh > 150 N/cm); 4. khang 130 hoa tét dudi tac dung cua didu kién méi
truong; 5. my quan dep.

Céc nghién ctru va phat minh vé hong 16p da dugc cong bd rit nhiéu trén thé gisi,
nhu US patent 6201049 — Shuichi Sakamoto, Masato Kawase va US patent 6046266 —
Paul Harry Sandstrom, Richard Robinson Smith. Nhén thay rang, cao su butadiene (BR)
va don than den c6 kich thude hat 16n tao sy mém déo cho hdn hop cao su; cao su thién
nhién — thanh phan chinh gitp ting cac tinh chét co 1y ctia hdp hop; don silica cho kha
ning bam dinh tdt gitra hdn hop cao su véi 16p bd vai bén trong.

Nghién ctru nay sé tap trung khao sat anh huéng cua timg yéu td trén dén tinh chat
hdn hop cao su. Pdng thoi, tién hanh qui hoach thuc nghiém va t6i vu hoa dé tim ra thanh
phan hon hop cé tinh chat tot nhat.

Thwe nghiém
Qui trinh thi nghiém

Pau tién lam néng may luyén kin Kneader (NIEHO) 1én 70 — 80°C, cho cao su
thién nhién SVR3L, cao su butadiene KBR 01 (KUMHO) ciing véi chat hoa déo Renacit
(LANXESS) vao budng va so luyén trong vong 3 phut. Tiép theo, than N660 (KUMHO),
silica, chat phong ldo TMQ, dau hoa déo DT2 dugc dua vao hdn luyén chung véi hdn hop
cao su trong vong 7 phut.

Dua toan bo hdn hop trén vao may can 2 truc XK-160 (NIEHO) tron véi chét luu
hoa, xtic tién (TMTD - tetrametyl thiuramdisulfit), trg xtic tién (ZnO va acid strearic).
Cubi cung, cat hdn hop dua vao khuén luu hoa.

Po tinh chdt

Kiém tra tinh chit hon hop trudc khi lwu hoa, nhu: do do phan tan bang may hiéu
GOTECH, do thdi gian luu héa bang may Rheometer (TOYOSEKI), do d6 nhét bing
may Viscometer (TOYOSEKI)

Danh gi4 tinh chit cua hdn hop sau khi lvu héa: khang dut, khang x¢, d6 bam dinh
bang may Dynamometer (GOTECH), nhiét ndi sinh, khang nirt bing may hiéu GOTECH
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Két qua va bién luin

Sau khi thyc hién khao sat ham lugng timg yéu t, nhan thdy 3 yéu td than, silica,
ti 16 NR/BR can duoc tién hanh qui hoach thyc nghiém va t61 uu hoa.

Thuyc hién qui hoach thyc nghiém theo phuong phap yéu té toan phan véi sb thi
nghiém N = 2° = 8, va 3 thi nghiém ¢ tam.

& Thi nghiém (phan khoi lugng)

STT | Hoa chat == ¢ 7 [ 8§ | 9 | 1011
1 | SVR3L |80 60 | 80| 60 | 80 | 60 | 80 | 60 | 70 | 70 | 70
2 | KBROIL | 20| 40 | 20 | 40 | 20 | 40 | 20 | 40 | 30 | 30 | 30
3 N660 |30 30 | 50 | 50 | 30 | 30 | 50 | 50 | 40 | 40 | 40
4 | sSilica | 5| 5 | 5| 5 | 15| 15| 15 | 15 | 10 | 10 | 10
5 DAwDT2|5] 5 |55 151515151 5155
6 cz |11 1] 1 1 11111111
7 Zn0 | 4| 4 | 4| 4 | 4| 4 4 4 a4 a4
8 |Astaric| 2| 2 |21 2 1 21 2 [ 2 2121212
9 S 15 15015/ 151515151515/ 15]15
10 RD |2 2121212121212 121212
11 | Renacit (i' 01010101 |01]01]01]o01]o01]o01

bit Z, 1a ham lugng cao su butadiene trong cao su, Z; 1a ham luong than trong
thanh phan don, Z; 1a ham lugng silica trong thanh phan don. Két qua sau khi do thu duoc
nhu sau:

, . (o nt A Uon gap
Khang x¢ | Bam dinh | Nhiét ndi

SIT | Zo | 2o | Zs | Njem) | (N/em) Q0 (“;EZ 1135’ 0
TN 1 20 30 5 465.33 131.09 51.5 0.3056
TN 2 40 30 5 384.72 130.23 53.5 0.2361
TN 3 20 50 5 457.23 144.26 60 0.3333
TN 4 40 50 5 404.17 155.06 62 0.2083
TN 5 20 30 15 472.70 152.46 59 0.1806
TN 6 40 30 15 544.79 177.76 65 0.0972
TN 7 20 50 15 605.95 159.73 71 0.1667
TN 8 40 50 15 622.63 174.17 74 0.1111
TN 9 30 40 10 453.04 151.65 60.5 0.1528
TN 10 30 40 10 481.87 167.94 61 0.1528
TN 11 30 40 10 495.03 158.54 60.5 0.1389

Phuong trinh hoi qui thu duoc co dang, d6i véi tiéu chuan bam dinh y = 153,095 +
12,935x3, khang xé y = 494,69 + 66,828x3, udn gap y = 0,205 — 0,042x; — 0,06x3, nhiét
ndiy =62 + 1,625x; +4,75x; + 5,25%3 + 0,625x,x3 + 0,5%,X3.

Thuc hién tbi uu héa, thu duoc ham lugng ti uu cho tung ti€u chuin

Tinh ning t6i uvu Thong 50 (don vi: pkl) —
Ham lugng BR | Ham lugng than N660 | Ham lugng Silica

Béam dinh — — 15.00

Khang x¢é — — 15.00

Ubn gap 33.16 — 15.00

Nhiét ndi sinh 29.11 38.89 5.00
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Qua két qua t6i wu, nhan théy mdi tinh chét co thé chiu tac dong boi mot hodc
ddng thoi nhiéu yéu t6. Trong d6, ham lugng silica 1a quan trong nhat boi tit ca phuong
trinh hdi qui déu chtra yéu t6 x3 va anh hudng cia yéu td nay ciing 14 16n nhat.

Tuy nhién, su ting ham luong silica c6 anh huéng xdu dén tiéu chuan nhiét noi
sinh. Do d6, d& nghi ham luong silica thich hop 1a 10 pkl/100 pkl cao su dé théa méin yéu
cau ting kha nang udn gip, bam dinh, khang xé) nhung dong thoi ciing han ché sy ting
nhiét ndi & mirc thép nhat. Cac yéu tb con lai: ham lugng BR 30 pkl va than den 40 pkl
nam gan diém tdi uu cua cac tinh chét.

Két luan
So sénh v6i yéu cau san pham dé ra, két qua nhu sau:

Tinh néng Yéu cau dé ra Tinh ning san pham Két qua
Udn gap (mm/1000 chu ki) <0.5 0.148 Rat dat
Bam dinh (N/cm) > 150 159.4 Dat
Nhiét n6i (°C) <65 60.5 Rét dat

Két qua so sanh cho thdy cong thirc hdn hop hong 16p 6t6 da dat duoc tat ca cac chi
tiéu cai thién. Qua d6 cling thay dugc dd an toan ctia cong thirc 1a rat tot.
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Abstract

Sidewall composition is consisted of 30 natural rubber (NR)/70 butadiene rubber
(BR) ratio, 30 weight percent of carbon black, and 10 weight percent of silica over 100
weight percent of rubber. This composition signifcantly improves crack resistance (0,148
mm/1000 periods), adhesion with ply (159,4 N/cm), decrease heat built-up (60°C). Silica
component that play an important role of rubber formula, strongly influence in rubber
compound properties.
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