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Abstract

Abstract

Benzoxazine (BOZ) is a new type of thermosetting phenolic resin. Research
shows that this kind of resin has simple synthesis process, excellent heat resistance,
and high mechanical strength close to bismaleimide resin at high temperatures, so it is
considered as a replacement material for the traditional phenolic resin used in polymer
friction materials. However, friction and wear properties studies about BOZ resin and
its composites are still in its infancy, and researches of their worn behavior in
application process are grossly inadequate. Aiming at this situation, this work carries
out the following three aspects: firstly, study the friction and wear properties of the
pure BOZ resin and analyze its wear mechanism; secondly, utilize carbon nanotubes
to improve the friction and wear properties of BOZ resin; finally, add potassium
titanate whiskers into BOZ resin and its glass fiber reinforced system to reduce wear.

Firstly, friction and wear properties of BOZ resin effected by the sliding time and
loads were studied at room temperature with no lubricants, the results showed that the
friction coefficient of BOZ resin showed low sensitivity with sliding time, it stayed
steady at 0.30-0.33 in 8hs’ testing, and the specific wear rate decreased and then
increased with the time prolonging, the specific wear rate was 0.47 x<10° mm® (N «
M)™ after sliding 2h, and was 0.33 x10° mm® (N « M) after sliding 4h, and then
after 8hs’ sliding, specific wear rate was 0.44 < 10°® mm® (N « M) . BOZ resin
showed high sensitivity with the load, and friction coefficient and specific wear rate
increased with increasing of loads. The wear mechanism of BOZ resin is adhesive
wear.

Secondly, according to the excellent lubricating properties of carbon nanotubes,
carbon nanotube / benzoxazine resin nano-composites were prepared to reduce wear.
Under the load of 20kg, by adding varying amounts of nanotubes, it was found that
the modified system had the best wear resistance after adding 0.5wt.% of carbon
nanotubes, the specific wear rate was 0.36 x10°mm? (N « M) %, compared to the pure
BOZ resin’s specific wear rate 0.47 x 10°mm?® (N « M)? reduced 23%. The wear
mechanism of nano-composites was abrasive wear.



Abstract

Finally, to address the issue of low dispersion of carbon nano-tubes in BOZ resin
resulting to limited improvement of the wear resistance, the micron level and surface
coupled potassium titanate whiskers were choosed, and explored the mechanism of
potassium titanate whiskers in the composite. The results showed that whiskers can
significantly improve the friction and wear properties of BOZ resin. Under the load of
30kg, the modified system specific wear rate was 0.34 < 10° mm?® (N « M) when
adding 10wt.% potassium titanate whiskers, compared with BOZ resin’s 0.66 > 10°®
mm® ( N » M) * reduced 48%. As for the glass fiber reinforced system, after adding
10wt.% whiskers, the specific wear rate of the system decreased from 1.2 x10° mm®
(N « M) to 0.69 x10° mm® (N » M) * reduced 43%. The wear mechanism of
potassium titanate whiskers / BOZ resin composites was abrasive wear. The wear

mechanism of glass fiber reinforced composites was adhesive wear.

Key words: Benzoxazine resin, Carbon nano-tubes, Potassium titanate whiskers,

Glass fibers, Tribological modification
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Tablel.1 Kinds of friction

e JEERRRSE

7 X

TH B ESR
s
RN ESR

A
S ENTIE I
) B

TR

iIRENERF S
JEESR IR S

R

TRA B

W fih 2% T RE X S0 I PR
YIVRAE 53— WA T R Bl ) BE 4%

P A it T LA A X 328 e 35 I P JBE 4
PP A A 2 Al T A o 3 Bl 7 A (1 R 4

RIS, DI 18] (R4
TG R 12 3 1 W) VAR 3 1 e e B I 1) B
B AT DU R AT Rl R
PN AARFE AR R T AT — 2 T A A I P JBE 4
—RPIMIE IR GBS, AR T A

IRENER S

1.1.3 B#mpire 7

BEATOR BT SR 2 (B, L, i) 2 — 0 Ol 45t p i g
PR, HER) 20 TR, A IFAEAPRHE ST N RIBT T, RIAR R X EE R
THE IR B S RE B AR, 2 AT B AR 1 i A 2
ELEVIAE, 3T B HIPFE MR B SRS — W brbrd, X B4 LA WL PF

SEITE, WE 1.2 s



AA

B 4t

* 1.2 BITEE )ik

Table 1.2 Wear evaluation methods
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