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Study on compatibility between mine concentrated liquid and rubber
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( 1. Mine Oil Products Branch Coal Science and Technology Research Institute Company Limited Beijing 100013 China;
2. National Key Lab of Coal Resource Mining and Environment Protection. Beijing 100013 China)

Abstract: In order to solve leakage problems of hydraulic powered support legs and_hydraulic jacks caused by failure of rubber seal in the

coal mine a study on compatibility between the mine concentrated liquid and the rubber was conducted and the paper investigated lubricity

of different type additives and the influences to nitrile butadiene rubber and polyarethane rubber. With test and measurement of the volume

hardness tensile strength and breaking elongation rate of rubber after the immersion the compatibility between the mine concentrated liquid

and the rubber material was judged.The test results showed that compoesition modified plant oil [ and II both had an excellent collabora—

tive lubricity. When the quality fraction was 1% P, value of the max nonseizure load was 745 N.The main additives of the concentrated liq—

uid would have higher influence to the nitrile butadiene rubber than the polyurethane rubber.The modified plant oil | and triethanolamine

would be highly affected to the rubber compatibility because both of them had many polar groups and would have high permeability to the

rubber.

Key words: concentrated liquid; nitrile butadiene rubber; polyurethane rubber; compatibility
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Table 1 Rubber materials parameters in the experiment

/ X x|/
IRHD ( mmXmmXmm)

MT 76—2011
M614 P95 90 S0X25%5 GB/T 528—1998
GB/T 2941—2006
3 P907 45 S0X23%5 - op /T 14832—2008
: 2
1.2
1)
1% GB/T 3142 (
) B

2)  MT 76—2011

1% MT
76—2011
3)
I. .
5% o 4
4) GB/T
14832—2008
my~m,
H,; GB/T 528—2009
T, L.
5) MT 76—2011 2
(7022) C 168 h.
6)
GB/T 14832—2008
my~1y
H, GB/T 1690—2010
T, L.
7) AV - AH.
AT]OO ALIOOO
m, —m —\m —m
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AH=H, - H, (2) 2 12
T, - T,
Al = — x 100% (3) . CAS( ) .CA7(
L, - L, [) .CA10 CA70 ; CA7
AL,y = T x 100% (4) CA5
CAS5 ; CAS CA7
2
2.1 ° CA16 CA17 P,
1%
P, 2, o
2 CAS80 CA17
Table 2 Lubricity under action of individual or
cooperative for different additives CA70
Py /N R
CAS 18 2 510 )
CA7 18 1 647
CA5+CA7(1:2) — 745
CAS+CA7(1:1) — 696 1%
CAS+CA7(2: 1) — 745 3o
CA10 18 3 431 3
CA13 11 196 N
CA16 12 274 CAll( ) R
A 2 431 CA4.CA25  CAI( );
CA19 6 196
CA30 8 294 ;
CA70 18 745
CAS80 16 333 o
3
Table 3 " Single additive influence on NBR volume change rate
AV, 1% AV, 1%
CAl 3.31 CA15 12 N 3.34
CA3 6 3.92 CA16 12 N 2.94
CA4 1 3.26 CA17 12 3.22
CAS 18 2 3.05 CAIS 12 2.04
CA6 18 5.31 CA19 6 3.14
CA7 18 1 N 9.30 CA20 8 2.82
CA8 18 1 N 3.68 CA21 12 N 3.46
CA9 18 2 2.89 CA22 12 4.26
CA10 18 3 N N 4.81 CA23 7 4.88
CAll 2 3.29 CA24 1 2.88
CA13 11 3.27 CA25 2 2.78
CAl4 11 2.89 — — — —
LAV,
CA7 CAG6; CAS5.CA8 CA9
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Fig. 1 Variation of the main raw materials content influence on rubber volume
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Fig.2 Variation of the main raw materials content influence on rubber hardness
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Table 5 Different experimental solution influence on the
18.7 550 MPa 4. variation of the seal material tensile elongation rate
4 /%
Table 4 Different experimental solution influence on the
variation of the seal material tensile strength I I I I
1% 6.5 4.2 -1.2 3.9 3.6 2.1 -0.3
144 142 15.4 15.3 16,5 133 9.8
I I Il I
5.4 2.7 2.7 -0.5 6.4 2.1 3.7 3
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