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The Effect of Graphite Morphology and Ferrite in Automotive
Gray Cast Iron Rotor on Friction Characteristics

Min Hyung Cho <« Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract-The effect of the microstructure of gray cast iron on friction properties was investigated by

using a pad-on-disk type friction tester. Cast iron samples used in this investigation were obtained

from “step block” castings, which were designed to produce microstructure with different graphite

flake morphologies from different cooling rate and solidification rate. Results of this work showed

that the gray cast iron disks with long graphite flakes showed less fading. The rotors containing

smaller amounts of ferrite showed higher friction coefficient and better fade resistance than others.

Key words-gray cast iron, graphite flake, ferrite, pearlite, friction coefficient.
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glat X2 o2 mAFZE 7}
= AHZ A& F, pad-on-disk ¥ ©
o wfAAN Y7 E ol &5t REY] HAAS
Ao dojst FFol W wlAELE =
23l

2 o

2. AY WY

2 Agod Alg" BZEE FEI F
AE ¥M3AI717] 98E step-block & &
el 2 Al 23} % th{2]. Step-block & 4 THo =

Table 1. C and Si contents and C.E. of gray
cast iron rotors used in this experimental
[C.E. = C(wt.%) + 1/3 Si(wt.%)]|

Specimen ID | C(wt%) Si(wt%) C.E.
A 3.32 1.7 3.89
B 3.46 1.8 4.06
C 3.68 2.0 4.35

Table 2. Raw materials in NAO friction
material used in this study

NAO(Non Asbestos Organic)
Binder Phenolic Resin(Novolac)
Reinforcing . L
. Aramid Pulp, Ceramic Fiber
Fiber
Inorganic
. BaSO,, CaCO;
Filler
Organic )
: ) Cashew Dust, Rubber, Mica
Filler
Lubricant MoS,, Graphite, Sb,S;, ZnS
Abrasive Si0,, ZrSi0,

o]Fojx glon, 7t ¢ T uwat
Zt&Ee §a&Ee Aolz A B
Ao g% 3 dolrt dElx =g m9ks}
o1, 2, 3, 429 FAE 47 1em, 2cm,
4cm, 8cm 7t HEE FH L A3
BAagFe wg vATze xlo] ¢ n}
ZEANE BM35H7] Yalo] gagFo] o
371#9] 2€] A, B, CE Fz319 2
2kzko] ¢ Si ol 242 Table | o e}

i =2

o] J(o{l

3

3

s

Table 3. Friction test procedure used in this
work

1. Constant interval drag test :

Burnishing (7kgf/cm?, 500rpm, 500sec)
Dragging (7kgf/cm?, 500rpm, 40sec
Dragging, 20sec-interval, 15times)

2. High & low temp. drag test
Burnishing (8kgf/cm?, 600rpm, 400sec)
Dragging (8kgf/cm?, 600rpm, 600sec)
Dragging (4kgf/cm?, 200rpm, 600sec)
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Table 4. Graphite flake length and contents

of graphite and ferrite of rotor surface

Graphite Ferrite Graphite
‘Area Area . Average
Fraction(%)  Fraction(%) Length(mm)
Al 12.54 5.56 0.046
A3 9.37 4.36 0.066
Bl 10.14 1.20 0.053
B3 7.90 1.10 0.080
Cl 9.27 : 8.27 0.054
C3 12.64 7.32 0.088
HAT 2 A ZEY FoiAR AL
&8 R @A FE3E e b
A {7] 2 (NAO : non-asbestos organic) v}
ZAE AR em, dEL Table 2 )
HERA AT
ol 2A 8 & pad-on-disk B Bl 2] v} RAlE

718 AFZ3IH o0 lemxlemx0.7cm 7]
of wt&IAE H&ste] Adsdg. g5
d Hza AEe mhEAYre 3Eg
T UEZF 60mm 9| 9| A I 8mm o F7
= A s

slFAol v zAd uE nfHEAHS
aZr] Y8 271K gHom BIAY
< a3len, FAAL 4P =1L Table
3 o] Yehui Tl Constant interval test = )
g2 ZoA Yehts AFdAALS mAlg
Al g o] v, high and low temp. test & & £
w& wpEEide des nFEr Y
A @ o)t

7} step-block 2 = F-€] 1‘%}1} TS 2
B AlHoz Musddg. AYISd
e, dolz ol F Mol 3443 7] (image an-
alyzenn® #4300, ferrite FHFL ol &
Fol] 2o wyoz HA1519 tH(Table 4).

o JN'
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Fig. 1. Microstructure of rotors before

etching(a, b) and after etching(c, d).
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Fig. 2. The change of friction
coefficient during low temp. drag test
( 4kgf/em?, 200rpm, 600sec).
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Fig. 4. Average friction coefficient at
each cycle during constant interval test
according to graphite flake length.
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Fig. 5. Average friction coefficient at
each cycle during constant interval
test with change of ferrite contents,
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