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Development of Brake Disk Rotor with High Resistance for Heat Cracking
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ABSTRACT

Brake disk rotor suffers from heat crack provided
by heat hysteresis with repetition of acceleration and
deceleration at high speed and high load.

Then, new material for brake disk rotor has been
developed to achieve higher heat crack resistance.

Conventional cast iron for brake disk rotor has a
structure of flake graphite crystallized on perlite.
New material has been developed by controlling
graphite shape and crystallized volume, its provides
higher heat crack resistance.

Alloy design has chemical composition of 3.5 to
4.0 Wt.% C, and Ca added to continue and enlarge
shape of graphite.

As a result, developed material provides 4 times
longer life than conventional material.
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Fig. 5 Schematic of Adhesion Mechanism

— 180 —



HONDA R & D Technical Review

Vol.8 (1996)

4. 1. CoOpE

CIIBESkOR 2% 2 5 L TRMO SRR, FHIHE
ZPET b EERITETH 5, WH, $kICIE3.0~
35WL%D CZEHH L TWBH, FIFM TREVEEED
mEZEEL. CROMINEMG Lz, LML, CED
B EMEEM e R 95K, MEOK N2
SR 2 RS B 72 8 150MPa il DaRE o' L — R %
RTEB40Wth % LR E LTz,

4. 2. SiDEE

Sild Cle RS ESMEMHETCETH O . ZORRIEAA
TRIND,
C.E.=C+1/3+Sivceee-- (1)

T T T, CE. dREHEEMTIN, BIHLOIEEDTE
ECH O BUEDRE L BBIE EBMMR LTk
%o TODX IS C ERBRICEEERORMEZIES 5 |
TEEREEHZRZT /2D, C LAMDEZ T TRITE
ZIGE Lz,

4. 3. CuDEE

CuldFhgkAZ Rl U, isiE s C DfE R A
TETL—FT 4 ATHEDEIC K B BIRHEEORA 11 IE
WA TH %, TDFRIIFig. 61TRT L S I CudDF
MEOHAE & &N 20, K 1.0Wew DL E Tl
ROWNEL %5,

Flz. CuldBESk OO F VILE (Fe,C AT 2
T8 BEL. MIMEETER 570, @HEOMET
13 0.5Wt.% LNIVOERICH E > T, FIFM T
3C. SIOBERETC EICKD., FIUE LRI
F724T o 12728 CuZ 1LOWLS IS N X &, &M% m
LEHBTENTET,

4. 4. CadE

CaldAG OB FAN D b Bpb 2 EET %, £z,
BWHHO S LIEA L. CaS{baMEE L T hh EEhD
WERICR B L DFEH B D, ThEDENSFEFEMD
HIRARE RS 2 7B D Ca ZRINL Tz,

Fig. 7 I EENEIRICNIE T Ca I D& R,
CaiRMEIIZNEDRKICE SN S 0.04Wth & LTz,

4. 5. ZOMDOTEDOHE
BEgkAICIZZOMIC S| Plx EDOMPITENGHE
NZM, ThHITDOVTIFRMHIC R E B R 52750
fesb, EE O FOIRESNSEEE & S ORI CEMT 3 &
L L7,

5. AERAALRER

5. 1. #&EH4

Table 1T BHFEM DRI 2R T Ak 1 REEHEH O
FaRIICKD, RT Ty TH, THAY Z—UM ek
Avdy bR, BERGOHRE (O—7 A&, &
AZAIVTOME) IckD CRE FREIY, £/
FaRTHGEDEIH TR LXK D, BETHUT
FISBGE AR 21T > 7z, Fig. 81 THEEE &R,
B Fig. IR LT L—F7 1 A7 HOWEIB X
U 30mm X E& 250mm D7 A FE—Z (LR, TP
LHES) FARENCATE DR THE LEM Z2 1537z,

20
;‘\; 15
2 Developed
2 10
-
=
=)
£ \
z 5 B D) .
0
0 0.5 1.0 1.8

Cu Content (Wt.%)

Fig. 6 Effect of Cu Content on Corrosion Property

75 I
— Developed
S
3
- 70 Y
[ /
N
w)
& 65
._E
g D Actual

60

0 0.01 0.02 003 004 005
Ca Addition (Wt.%)

Fig. 7 Effect of Ca Addition on Graphite Size
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Table 1 Chemical Composition of Cast Iron
C Si Mn S Cu Ca
Developed 39| 205| 1.00/<0.15| 1.00 0.04
Actual 33| 220] 060|<0.20| 0.50] No Add.
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Fig. 8 Schematic of Casting Process
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Table 2 Material Properties

Therrnal C onductity|

Tensile Strength

Fatigue Strength

(kWim - °C) (MPa) (MPa)
Developed 54.4 16.2 76
Actual 46.0 27.0 13.3
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Fig. 11 Result of Disk Corrosion Test
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Table 3 Result of Friction Performance Test

u-Averagex | u-Stability High Speed Effectix |Fade Min. x| Water

(%) | 160km/h | 200km/h Recoverys

Developed 0.407 90.7 0.351 0.279 0.257 0.303

Actual 0.406 83.5 0.324 0.257 0.247 0.279

%% : Friction Coefficient
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Fig. 12 Effect of C Content on Heat Crack
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Fig. 13 Result of Wear Test
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Fig. 16 Result of Noise Test
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