SRAADL, S5 B RS 2T 2 1 SR R 45 M R T RE BT ST

15

M & OF 448 B FE IR MR IO M BE T 5

A
(1. B 50Tk KRR 22 5 T2 B, mE T

ZHpt ke

210009; 2. #h W T SEBEVE IR A A S R B A BT A S0 5, Fh B 224003)

WE R ARERA T LA & b A Y5 IR Ok B B I R AR M AT, 5T T A e K AT R A A R R
gl A B A e ) AR 00 v, P B i k6 B T R AL (SEM) R T EEMA ek e B, S REAN, ME
KR A B B RS e ) F R AR R BN TR LN LT, KN RFERT LA L %
o, BHEMMAELEBERTHEFEAIER, WHRERARBILEA AT RKE, b £ R EAREFHIZHR

B, BRI R LU I F 5 2 10% W, AR AR 09 45 & R B BB AR AT SEM 24T R A, K R 40 2 b5 A g Ak 1k 2

8] g F i ks 2k 5 R LR MR
KW MELHLE HERE BEME

Vi 2 F e B P IR T 1941 4R B R T
it K BRI, VAR R, [ N AMIF SR N LT IR A T
Wi 5 21 4k A6 VR4 ) Bl R 4 bE L I Y L HH A
g (AW A B N A M A A i R 2
Xof EAB A BHE RE B S o P S 2T A 1 BE X JBE 48 6
AL PR BB W R FE S, SR I, 2 A 4l e
Si0, — Ca0 - MgO Z % M & £F 4 ( K 2000 ~300
pm) FHCFE (K ER 1 ~2 mm) 6l & T W&
2T 2 g i SR T T A 1 TR Bl R EE A RE, X e
A3 AT T BB 2T R X R 5 A e PEE AR B AL e R )
SR RE 5
1 XIEH
1.1 £&RH

IR SR 58 ity o5 1 P AR AR ( LA T RR B PF) Lk
TRAT AT 5 BE SRR VLI R4 A RN W

Si0, - Ca0 - MgO RK M & £F4k: KE 1 ~2
mm, BE AR IR () A R A

Si0, — Ca0 — MgO Z 4 B % 25 4 < B R 200 ~
300 pm, FEMRIARE E( BiE) ARRAFE
1.2 &% 4& NE

IR A HL: SHR — 10A Y, VL5 7k 50k 7 19 5
i LA ] 3 A B2

PE BT AL: JTFY60 T, 35 RO HILHL 3% 45 1 5%
At

FEHFEEGR IO HL: JF151 B, 5 bk R WL % A%
5T it s

] 32 Fe b i G AL XJ) AL, R R S0 AL A B 57
IER/NECIR

SR FCRE BE 1 XHR - 150 AY, b 4 R 56
B

PEEAT AT

Pl f 7 W3 85 (SEM) - QANTA200 %I, 3£ [
FEI 28 .

1.3 XA &

MR PR RS RHIGEL )7 L 1 fndk 2. Hop,
PRARFCHE PR OREIR A A 58 B Y i AR,
T H 810, — CaO — MgO % i % 2 4k i ] i, [
I IR o RS A S 5 M B R AN K B AR A T B
ZHEFF JFURE R 100%

A BC I G i ORI A R A AL IR A 30
min, ZRJ5 7E 180°C .42 MPa F #UT i 28, 4 JF It 7] g
300 s, U3 WK, RIRGET IR 5 0 SRJE TFBL R4,
B R FE I E (190 £4) C R HALHE 10 b,

K1 EHEFHEEENE PFEEMNES %

fe Ui & 2y a3 ay
Ytk PR 20 20 20 20
S P AT 4 5 10 15 20
KA 15 15 15 15

A B 5 5 5 5
EINYEl 40 35 30 25
JEE 52 Ky 15 15 15 15

®2 KBEFEEELY PrEEMBER %

[ A, A, A, A,
gtk PR 20 20 20 20
P AT Y 5 10 15 20
KA 15 15 15 15
A B 5 5 5 5
Hihf 40 35 30 25
JEE A 15 15 15 15

1.4 Mg
JEE 3 RS ME BT GB 5763 — 1998 i
Wi HEREHE GB/T 1043 - 1993 i3t

W fi H 472008 -11-04



16 TR

2009 4F, 4537 .41

fifi BE#2 GB/T 7409 — 1994 jjix;

SEM Z3 A1 ¥ 1FF v W T8 42, SR J5HH SEM
L5 W8 1T I A 040 JIE
2 H#R5e
2.1 MR YK E xR A R BB A6

")

&3 ISR 4 5 IR K 0 Ve e 2T A FH ) i v
PF EE4S R ML JBE 482 22 B M 01 R A 5 .t 3% 3 W
DL, i 6 B 8 21 4 FH 2 0 385, R 482 0 e i) JEE 4
FBOE AR IR T B R b 2 AR R (E 2 L i
200 °CJi , J P 5 2T 2 T Sk 1% 348 000 XoF TS 8 6 ) ) 0 5
IR PG TC B 2SR K T e T B R B
BTk, BEAR T RS M4 R A T v P R

2 4 ATLVE I, &R 7R &R A S R T3 K
A 1 B A IR % R TG R, R R R B T
PERE T K (H 0 P & 27 4 FH 0 385 i Bk LR AR T
JEE 82 bE B AE AR BE T R BB B R, IR R oo
200 °CJ, JH P ' 21 2 FH 2 Ay 355 Jonn 4 8 52 4 e 114 25 6
R Z T

X3 REREHEAHAEXNERMHNEZZHENZMN

&

¥ /C
e 7
100 150 200 250 300
a 0.31 0.31 0.28 0:12 0.08
a, 0.38 0.38 0.31 0.15 0.08
a; 0.38 0.31 0.26 0.08 0.06
ay 0.36 0.41 0.37 0.13 0.06
x4 REREHEALEABEEZRMR
EIRENEIN 10 7em?® /(N + m)
7 i/ C
100 150 200 250 300
a, 0.24 0.24 0.27 0.36 0.24
a, 0.17 0.20 0.21 0.23 0.31
a, 0.20 0.19 0.25 0.22 0.34
a, 0.20 0.15 0.31 0.22 0.29

5 IR 6 51 I B R A Wi e 2 A FH £ X it
PF BE 2R A 2 48 3R BN IS Bt R s, (& 5 ]
DL H, Bl B e 2T 2 2 0 386 i, B8 88 0 L A B AIK
TR EE T A EE 8 AR B 7E R AR K, H R R R S T
TR ZR B B0 e sl PR R A ] B R T
A, T FR 1 B A5 R B0 B g0, 1 BH EG v i R
PERI, A IRZ, AL TR R B $82 R B0 3 1R B 4 e
R e I B AR E M e 2

M3 6 W LUF H, & B0 5 1R 3 085 B3 ¥R bl
T BE Y T R T R, e AL IR R RN, T A, KR
K, ABA T J7 1K 2336 2 GB 5763 — 1998 (1 ok,

T JEE 45 22 B50RN S 451 R ARk 31 [ S AR v AR, B
BRI R R R et i E . Ak, R
bR B4 R BOR R K, 75 ) e HL o) e 1 ) 4
R EIRE R R 25 5 v R A2 30 . HIE, A, 1R R
P25 6 BE A S 40 Ve RE B Ao

“Fs5 K6 5E3I KA LLLW, 75 &
LY AR AAT T, K B % 2 4 0 P i &1
Yt S, BEER RHE £ IR BT Y EE 5 R BN T 4
K, HAE m iR T R IR 452 1 0 B A0, R
A, IR R AR R Y BE IR SR A BRI, 3L
JE P AT RE S (1) B AT 4 il 2 280 K 51 &
SLOTEFERER R R, R, Hom R b,
i 2B 5] K a5 A L, DA T (8 R 4 b
R T o Tl RE A s (2) AR, AR 4E SRR
2 1) 1) B TR 45 5 B 15 0 45 v, B fer T AL s 1Y
T B INPR E AR R A7 AT (1 RE ) B R, B 95 M
AEAS B9 =, DT Bh T80/ BE 45 b1 ) 1) B 51

x5 RBERKBHEAEAEXNEEMANEZERZHENZMN

W R C

100 150 200 250 300
A, 0.37 0.41 0.36 0.34 0.24
A, 0.38 0.41 0.42 0.42 0.36
Ay 0.44 0.48 0.46 0.41 0.34
Ay 0.48 0.52 0.46 0.37 0.19

Fo BERKMEALSERHEXEEMR

BRI 10_7cm3/(N'm)

i i E

100 150 200 250 300
A, 0.11 0.13 0.17 0.16 0.39
A, 0.23 0.20 0.28 0.35 0.44
As 0.12 0.11 0.11 0.15 0.24
Ay 0.12 0.16 0.18 0.26 0.38

2.2 MR HERESFHEMH D F RN 0

F 7 M 8 I3 I A K B R AT G R X ek
PE PF RS ARL B vl ok B N B R RS2 e A SR
8 L3 7 myXf tunl LUA Y, 7 B & 21 48 1 A1 H) /Y
UL, K B 8 27 4 AR P e 4T 4R, B SRR Y
iof el SR JBE A BSE 2 AT A 2 W S AR o BEEERDRL b it R
BEM R = R BRI T G A e R B R . K
Pl 21 A AR L P B 4T 2, 27 K S, 32 #) e
i I R A Bt 2 B, 45 4 4 R BN AR T 2
FORE T, T4 5 1 FE SRR B P s B . S5 8h, &4F
2R G T A8 2T Ak 55 A NG 4 S TR 445 56 R A4S 2 4R
15, (00 BE SRR 32 3800 (0 BE 7 S 5tk DA T i 8 17
BRI



TRAADL, S5 B RS £T 2k 1 SR R 45 M R T RE BT ST 17

R EMEFEREXEZWENH ERE REENZ G

i B M i
il] ‘ ilz 3,3 3,4
whil R B /K] - m 2| 0.557 0.537 0.622 0.600
% [C il B ( HRL) 61.6 66.8 71.7 52.2

*8 KMEALASMNEZHMBD FREREENZNE

[
i H
AI Az A3 A4
whii s /K] - m-2 | 0.855 0.949 0.881 0.823
IR ( HRL) 87.6 91.2 77.5 82.1

2.3 SEM 4-#F
B 1A A IRR A, £

-y - A

F /Y SEM MR A,

T

(b)
a—A, K&R; b—a, K&
P 1 W R A S Pk PFORE 64 RHE SEM IR A

XTHCE 1a FIEL 1h ] DL, 6 R 2 2F 2 3 o
IR EE A5 b bR T 2 5 B R RSP Y B R AT 4R A
T Pl Y 21 24 336 5 1) JBE 82 B b0 I8 2R s 2 8 72 b
P T 4 B, 3 TS P 4T 4k 5 0 rE PR 2 TE] 1Y
SRS 45 98 B Ay, DR, 7 DR AL o R ep L s
52 BB T3 R, £F 4k 5 2 AR B 2 I RE AL,
TURE B 24 I 2 R A AN EF A i S (T Ta) 5 17 6 B
LRYE S OUPE PF OBy BT ORG 45 5 BERCAIL, IR D &
FRHRC R, WO R W RS R 8RR A IO T 4R B (K
1b) o

3 Hig
(1) B8 2F 4k 94 B2 X 20 vE PFOBESEBE RL 11 JBE

BEATERE R W AR K . 7R 4 B AT,

KB & 21 e AR R B B 2T 4 /5, PR AR E & IR

BT BB R RO R, AR IR B 15 2 W] B B,

r R PERE T B IR B . o, AR P R 2 4 T

I3HN 10% IF, BE 15 48 ) B 25 4 R 4R 4D E B B

4.

(2) P 88 21 2 ) 1< B2 ) JBE 48 b RHAY ) 2 M fiE 52

Wa 5 5 T P R T AR L, K B 2T 4 e W 3 A

e JEE B R B v il i R A
(3) SEM 3 #r 3R B, K B B 2T 4 S50 iR Bk 2

[F1) ) B T K 445 o B8 v T L B R 2T

& & 3

(1] HZIF. W% i M) dbat: b2 Tl AR 4L, 2003.

[2]  Kim S J, Cho M H, Lim D S, et al. Synergistic effects of aramid
pulp and potassium titanate whiskers in the automotive friction ma—
terial[ J] . Wear,2001,251( 1 —=12) : 1484 — 1491,

[3] Hee K W, Filip P. Performance of ceramic enhanced phenolic ma—
trix brake lining materials for automotive brake linings[ J]. Wear,
2005,259(7 -12):1088 —1096.

[4] Mohanty S, Chugh Y P. Development of fly ash-based automotive
brake lining[ J] . Tribology International, 2007, 40 (7) : 1 217 —
1224.

[5] Kim S J,ChoM H, Cho K H,et al. Complementary effects of solid
lubricants in the automotive brake lining[ J] . Tribology Internation—
al,2007,40( 1) : 15 - 20.

[6] Cho M H.Ju I, Kim S J, et al. Tribological properties of solid lubri—
cants( graphite, Sb,S;, MoS,) for automotive brake friction materi—
als[ J]. Wear,2006,260 (7 —8) : 855 —860.

[7] Han Ling, Huang Li, Zhang Jinsheng, et al. Optimization of ceramic
friction materials[ J] . Composites Science and Technology, 2006,
66:2 895 -2906.

[8] whEF, HIWEUE, JFA7 Fh. Bk 440 B & A 2 & SRS B JE BE R M
RHEE FR I HUPERE B 52 M [ J] . BE 45 %% 4 4, 2008, 28 (1) 1 63 -

65.
[9] WAl 2 2F 4 IR 23 i & A BE S M R RO R I DY . AR - AR M
K2%,2003.

[10]  ZE80 &, ARME, Bl AR, 48 JC A A EE 48 b R} S 401k Bk OF 5T
[J].AE &8 157,1999,22(5) :40 —41.

RESEARCH ON THE PROPERTY OF CERAMIC FIBER REINFORCED FRICTION MATERIALS
Zhang Congjianl, Wu Qishengz, Zhang Shaoming1

(1. School of Materials Science and Engineering, Nanjing University of Technology, Najing 210009, China;

2.Key Laboratory of Ecological £nvironment Materials, Yancheng Institute of Technology, Yancheng 224003, China)

ABSTRACT Ceramic fiber reinforced phenolic resin friction materials were prepared by hot press molding. Effects of ceramic fi—

ber length on heat fading resistance, wear rate and mechanical properties of friction materials were studied. Morphology of rupture sur—

face of friction materials was observed by scanning electron microscopy( SEM) . The results showed that the length of ceramic fiber had
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a pronounced effect on frictional and mechanical property of friction materials. Under the conditions of fixable content of ceramic fiber,

reinforced with long ceramic fiber instead of short ceramic fiber, corresponding friction coefficient of friction materials within several

temperature was augmented, high temperature resistance and heat fading resistance were improved obviously, impact strength and stiff—

ness were improved remarkably. When the weight content of long ceramic fiber was 10% , the friction material had the best comprehen—

sive friction and wear properties. The SEM analysis showed that interface bonding strength of long ceramic fiber combined with phenolic

resin was better than short ceramic fiber.

KEYWORDS ceramic fiber, fiber length, phenolic resin, friction material
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