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Properties of double-ended silohydroper fluoropolyether polysiloxane
in nitrile rubber
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Abstract: Fluorinated silica modified nitrile butadiene rubber (NBR) was synthesized from NBR and three
types of double-ended silohydroperfluoropolyether-b-polysiloxane (PFPE-b-PSi-H) antifriction agents, which
were prepared from perfluoropolyether allyl ether and three kinds of double-ended hydrogen containing
silicone oil (PSi-H) and characterized by FTIR and '"HNMR. The wear, friction coefficient, tensile properties,
hardness, DMA and TGA of fluorine-modified NBR obtained were then tested and analyzed. The results
showed that the addition of PFPE-b-PSi-2, prepared from PSi-H with a mass fraction of Si—H of 0.115%,
better improved the performance of modified NBR. Moreover, when the amount of PFPE-b-PSi-2 added was
2.0% of the mass of NBR, the Akron abrasion volume decreased from 0.250 cm® to 0.125 cm’, the static
friction coefficient decreased from 2.589 to 1.402, the dynamic friction coefficient decreased from 2.176 to
1.209, the tensile strength increased from 21.4 MPa to 24.2 MPa, and the Shore A hardness decreased from 81
to 79 degree in comparison to those of unmodified NBR. Meanwhile, the glass transition temperature was
increased from 1.7 °C to 5.7 °C, the loss factor was increased from 0.73 to 0.78, the TGA at 10% mass loss
was increased by 65 °C, and the residual carbon rate was increased by 9.47%. All the data suggested that the
friction reducer added decreased the resistance to internal segment movement and surface wear of NBR, which
was superior to double-ended octadecyl perfluoropolyether amide (loss factor is 0.75).
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Table 1 Formula table of modified NBR
B /E‘nﬁf A10- PFPE-b- PFPE-b- PFPE-b-
/g P/lg  PSi-l/g  PSi-2/g PSi-3/g

NBR 250 0 0 0 0
NBR(A10-P-2.0) 250 26 0 0 0
NBR(A10-P-2.5) 250 32 0 0 0
NBR(PFPE-b-PSi-1-1.0) 250 0 1.3 0 0
NBR(PFPE-b-PSi-1-2.0) 250 0 2.6 0 0
NBR(PFPE-5-PSi-1-2.5) 250 0 3.2 0 0
NBR(PFPE-b-PSi-2-1.0) 250 0 0 13 0
NBR(PFPE-b-PSi-2-2.0) 250 0 0 2.6 0
NBR(PFPE-5-PSi-2-2.5) 250 0 0 3.2 0
NBR(PFPE-b-PSi-3-1.0) 250 0 0 0 1.3
NBR(PFPE-b-PSi-3-2.0) 250 0 0 0 2.6
NBR(PFPE-b-PSi-3-2.5) 250 0 0 0 32
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Table 2 The vulcanization characteristic of modified NBR

b s s M ME (ML
NBR 113 731 153 3339 31.86
NBR(A10-P-2.0) 50 303 1.58 3140 29.82
NBR(A10-P-2.5) 52 250 133 31.39 30.06

NBR(PFPE-b-PSi-1-1.0) 58 244 130  29.57 28.27
NBR(PFPE-p-PSi-1-2.0) 57 239 127 2942 28.15
NBR(PFPE-b-PSi-1-2.5) 58 244 126  28.99 27.73
NBR(PFPE-p-PSi-2-1.0) 56 284 1.74  33.70 31.96
NBR(PFPE-b-PSi-2-2.0) 57 251 185 34.75 32.90
NBR(PFPE-p-PSi-2-2.5) 57 251 1.81  32.10 30.29
NBR(PFPE-b-PSi-3-1.0) 58 249 130 2943 28.13
NBR(PFPE-b-PSi-3-2.0) 57 248 125 29.16 27.91
NBR(PFPE-b-PSi-3-2.5) 58 251 129  29.73 28.44

[#l 3 ;y PFPE-b-PSi-H 8] 5 NBR KW A1EH
MLHEURE A,

H%i‘o%}kd'}{kwo\iio’%%&)ﬂg\(f\/t{{ \{’0}"5\{—}1

Bc=Cc ~~"\ NBRE#H

A\~ PFPE#Bt ~o~—" PSifEE

R SR TSR
@ —sin

€3 PFPE-b-PSi-H 5 NBR M AEFHHLHR & &
Fig. 3 Schematic diagram of reaction mechanism of PFPE-5-PSi-H with NBR
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Fig. 6 Tensile properties of modified NBR
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