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ABSTRACT

By preparing binary mixtures of butadiene-nitrile rubber with wood resin in different mass ratios,
the volume consumption of these systems at temperatures of 100, 120, 150, 165 °C and under the
influence of loads of 160-190 kg was studied. studies have shown that at 108 °C, when the
polymer has 5 mass parts commode, it acts as a modifier. as a result of odification, the
technological properties of BNK, mainly chemical stability, increase one time compared to
standard pezins. A recipe was drawn up on the basis of butadiene-nitrile polymer, and the
obtained rubber mixture was vulcanized and the main properties of the vulcanizate were
determined. As a result of the research, it was found that the wear coefficient of the obtained
rubber increased by 19.6%, and the relative elongation increased by 44.4%.

Keywords: Wood resin, modification, physical-mechanical property, aggressive environment,
resistance to ozone.

Introduction

Butadiene nitrile polymers occupy the leading place among the most widely used elastomers
in the industry. The presence of nitrile groups in this rubber increases the resistance to oil and
gasoline of the rubber obtained from it. The literature review showed that the field of use of
butadiene nitrile polymers is wide, and it is the most relevant to buy new compositions based on it
today is seen as a problem[1-5].

However, in addition to the positive aspects of butadiene nitrile polymers, they also have a
number of missing properties, which do not allow the use of this very valuable elastomer for more
important purposes. This work was carried out in order to improve some of the negative
properties of butadiene nitrile polymers. we have works dedicated to improving some properties
of this elastomer[6-8].

Butadiene-nitrile rubber resistance to ozone has not been studied to date. The large-scale
application of this elastomer requires the purchase of ozone-resistant resins[11-12].

Method

A rubber mixture based on BNR and resin was prepared on a laboratory scale. For this
purpose, in the laboratory, we first added elastomer, plasticizer, resin to the space between the
rods, and mixed it for 5-6 minutes at a temperature of 45-60°C until a homogeneous system was
obtained. At this time, we made the possible space between the shafts more than 0.2-0.3 mm, and
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by repeating this process several times, we slightly increased the available distance and made it
possible for the rubber on the front shaft to fully match with the other camponets. The obtained
composition was vulcanized at a temperature of 155°C and for 25 minutes, and the physical and
mechanical properties of the vulcanizate were determined on a grinding machine.

Results and Discussions
The recipe obtained using tree resin is given in table 1.

Table 1. The composition of the compensation received under BNR

Ne Indicators 1 2 3 4 5 6 7

1 BNR 100 100 100 100 100 100 100

2 Tree resin - 1 3 4 6 8 9

3 Rubraks 2.0 2.0 2.0 2.0 2.0 2.0 2.0

4 Captax 0.9 0.9 0.9 0.9 0.9 0.9 0.9

5 Sulfenamide BT 0.3 0.3 0.3 0.3 0.9 0.9 0.9

6 Zinc oxide 4.0 4.0 4.0 4.0 4.0 4.0 4.0

7 Technical carbon M414 45 45 45 45 45 45 45

8 Sulphur 2.3 2.3 2.3 2.3 2.3 23 2.3
Total 170.4 172.1 1731 174.3 175.1 176.3 179.3

The rheological properties of the binary systems obtained by using the BNR mixture with
different mass fractions of wood resin were studied at different loads and at different temperature
intervals, and the obtained results are shown in Figures 1 and 2.

11.75 of BNR-40/commode bed mixture at 100 °C temperature; 20.85; 26.1; Analyzing the
dependence curves of the volume consumption on the mass fraction of the commode in the
mixture under the pressure created by 32.6 kg loads, we came to the conclusion that when the
system contains 4 mass parts of wood resin, the amount of volume consumption increases by a
large jump. This indicates that 3-4 mass parts of wood resin in the mixture when the center of
gravity of the mixture is shifted by a jump. This means that 4 parts by mass of wood resin act as
an elastomeric modifier.
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Fig.1. Dependence of volume consumption of BNR 40/camod binary mixtures alloys at 106°C on
the amount of wood resin.
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Fig .2. Dependence of volume consumption of BNR 40/camod binary mixtures alloys at 140°C on
the amount of wood resin.

Confirmation that the properties of the vulcanizates obtained by structuring BNK are
modified by the presence of the resin and vulcanization agents in the recipe is proved by the
increase in the physical-mechanical properties of the vulcanizates given in table 2.

As mentioned, in addition to the functional groups in the commode, the use of octahedral
sulfur has led to an increase in the physico-mechanical indicators of vulcanizates.

We observed that compounds in wood resin with high functionality caused a significant
increase in the degree of structuring of the composition based on BNR. With the direct
participation of the structural agent in the formation of cross-links, the interaction of the activated

e
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BNR molecules with each other has created the possibility of direct participation in the formation
of C-C-links.

The prepared BNR was vulcanized at a temperature of 155+1°C for 25 minutes and the

obtained results are given in table 2.

Table 2. Physico-mechanical properties of compositions based on butadiene-nitrile rubber
modified with commode

Ne Code of compositions | K1 K2 K3 K4 K5

Indicators of

Compositions
1 Breaking strength limit, Mpa 15,5 16.4 18.1 14.9 14.0
2 Relative elongation, % 328 328 331 341 348
3 Relative residual deformation, % 11.6 12.9 13,9 135 13.7
4 Tear resistance, KN/m 63.7 64.1 66.2 67.0 69.1
5 Friction, sm%kwt-hour 59.1 57.3 55.1 54.9 52.8
6 Metal contact strength, MPa

Steel-3 6.0 5.9 6.1 6.8 59

Brass 6.9 7.9 8,1 8.7 8.0
7 Embrittlement temperature, °C 258 259 255 254 252
8 Strength on TM-2, conventional unit 79 79 81 80.1 80.2
9 Swelling rate at a temperature of 25°C for 25

hours, %

Isooctane-toluene- (70:30) 11.2 11.8 11.9 10.1 11.3

Gasoline-benzene- (3:1) 21.4 22.0 21.1 19.9 19.8
10 | Heat wear coefficient at 106 °C k temperature

for 49 hours

tp 0.78 0.83 0.86 0.87 0.88

Ep 0.61 0.62 0.63 0.64 0.65
11 | Rebound elasticity, % 9.8 10.6 10.9 10.3 10.1
12 | Frost wear coefficient tp Ep at -18°C for 12 0.72 0.77 0.84 0.88 0.0

hours 0.53 0.56 0.66 0.74 0.90

Conclusion

1. Based on butadiene-nitrile elastomer, in order to obtain rubbers that can work against

ozone and, most importantly, in aggressive environments, the goal set was solved by modifying
these rubber trees with wood resin called komod.

2. It is advised to use the products purchased on the basis of BNR in aggressive

environments.
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PE3IOME

[Tytem npuroTtoBiieHns OMHAPHBIX cMeceil OyTaueH-HUTPUILHOTO Kay4yyKa C IPEeBECHOW CMOJION
B pa3IMYHBIX MAaCCOBBIX COOTHOLICHHUAX H3yYeH OOBEMHBIH pacxoJl JSTHX CHUCTEM IIpH
temnepatypax 100, 120, 150, 165 °C u nox nerictBueM Harpy3ok 160-190 xr. mcciemoBanust
nokasanu, yro npu 108 °C, xorja moaumep MMEET 5 MacCOBBIX YacTeM, OH JIEHCTBYET Kak
MoaudukaTop. B pe3yibTare Moaudukanuu texHonorudeckue csoiictsa BHK, rmaBHbM 06pazom
XMUMHYECKas CTaOMIbHOCTh, TOBBIMIAIOTCS B pa3bl 10 CPAaBHEHHIO CO CTAHAAPTHBIMU PE3WHAMH.
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CocraBiieHa perentypa Ha OCHOBE OyTaJWeH-HUTPUIBHOIO KaydyKa, MOJYYCHHAs pPE3MHOBas
CMECh BYJKAaHHU3MpPOBAaHA M OMpEJCIICHHl OCHOBHBIE CBOWCTBA BYyJIKaHHW3aTa. B pe3ynbrare
WCCJICIOBAHMIA YCTAHOBJICHO, YTO KOY(PPHUIMEHT M3HOCA TOJYYCHHOW PE3MHBI YBEIHUYWIICS Ha
19,6 %, a oTHOCUTENBHOE YAJIMHEHHE YBETUUMIoch Ha 44,4 %.

KiroueBble cJjioBa: jpeBecHas cMmojia, MoAuUKanus, (U3NKO-MEXaHHYSCKHUE CBOMCTBA,
arpeccuBHas cpefia, CTOMKOCTh K 030HY.
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XULASO

Butadien-nitril kaugukunun agac gqatram1 ilo miixtolif kiitlo nisbotindo binar qarisiglar
hazirlanaraq, bu sistemlorin 100, 120, 150, 165 °C temperaturlarda vo 160-190 kq yiiklorin tosiri
altinda hacm sorfi dyronilmisdir. Todqiqatlar gostordi ki, 108 °C temperaturda polimer 5 kiitlo
hissoyo malik olduqda, o, doyisdirici kimi ¢ixis edir. modifikasiya naticosindo BNK-nin texnoloji
xassolori, asason kimyavi dayaniqligi standart pezinlorlo miiqayisads bir dofo artir. Butadien-nitril
kaucuku osasinda reseptura tortib edilmis vo alinmis rezin qarisigr vulkanizasiya edilmis va
vulkanizatin osas xassolori miioyyon edilmisdir. Aparilan todqiqatlar noticesinde molum olmusdur
ki, alinan rezinlorin aginma amsali1 19,6%, nisbi uzadilmasi iso 44,4% artmisdir.

Acar sozlor: Agac qatrani, modifikasiya, fiziki-mexaniki xiisusiyyot, aqressiv miihit, ozona
davamliliq.
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