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Strength Assessment of the Brake Disk material
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ABSTRACT

In thig study, we compared the strength of a material used in the A-type disk brake with that in the
B-type. From tensile test results, it has been found that the strength of the B-type disk brake is higher
than that of the A-type. The microstructure observation and chemical analysis were conducted to
determine the cause of the difference between the strength of A and B types of disk brake materials.
From the experitnental results, it has been confirmed that the difference in the strength between the two
types of disk brake iz due to the difference in the shape of graphite.
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Table | Chemical compositions of brake disk material(wt.%)

(a) A-type disk material

composition

Mn P N
C =

percentage

050 [ 008 | 0.10

(b) B-type disk material

‘composition] € si Mo P S
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340 | 220 | 090 | 007 | 012

percentage

Fig. | Tensile test machine
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Fig. 2 Tensile test results of brake disk material
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Table 2 Chemical composition of brake disk material (W%)(EDS)
(2) A-type ) Betype

__composition “composition |_Si_| Mn :compasition Mn 7
__percentage l ()8() percentage 1 0.28 ()11




FEAFH FAFAMET dTY da T sEgEkgef gte gdaEe] A HE, F2 £
£ 4% £ 4859 50,7148 d4% FH 7] 222 FEHIAY slaied GHEshe] MgS
EE MgS0s 3FHES A5 AAHAZ W] euA g2 Ao #audry, A¥ a3 &
ME 1.14% 149 0.80% Hih BE 23 44l 1.75% maeh 0.28% wks FAE dich
Ha}o] E(Pearlite)do] Bold 4+ E 2A g Jes FolAsd, & 749 T3] 27 0.88%,
2.32% <|8k2] A= Bel ta TR Wik W& 2 et E(austenite), H 24| E(ferrite),
Helol 2 Wale g’ wad, Aed a3z LA F4E i BF HED A, FaEol
2.32%, 0.88% ©|3}c] 7] W&ol F A& zhelof 23 222 Hals glon, 2AWHE Ui J=
Wl gictn #ddo radEe 358 BdM 42 FEEeE 982 dgt BY 93
AA9 A FH T EASHA oY, AEEA H el UERA sk ol mlavlE
o] MgO4F3E F MgS04.5 FA43H 1, rtvlE A Y AE A fading) 22 18 =t 2vlEe] AA
H317] WEeolet dH ok B ol uel o] sfadlEe] AFESRE Q18] BE Ha3 AAd
EAsE T4 Td9 o] 4L Aolar A29n Ty FBYE 923 L AANME 0.74% F
Fg Hel Mo AY Az A WEhA 290 T HE £% 4P (annealing)t= ¥
T Ao F2betE HetelEl ko] F2ME7) Wi, 78 %Y F7tel uwhet 3G =
Z78 e AEE B9 A% damn adlE, BE daR A u g 9zl A% FiaE
st QAR Feh AFEES male G v eH e Wi BE Uam A A
HaR e & FREE o fgdoh

4, A8

el A AEAnnd AdEs AR % BE ka3 LA dete ER wE EAE
& FREHAn BY ARMY, 2AFAL 2 AEESE B W R A7t 2 o <)
o théked nAHRLH l§ B &N FE EEE P

eEY QAMNEE B AW 257 B8 £8 A¥I BY Ua3 4 B
ARt BAHPAT 1 Fo%e 24 g S0HUD g
Haz a9 dERERY $22 Boauc 2AEHS A7 Bea Zeig
FAE0] ASED B2E ¢ 4 YWD A% da3 aE B4 TE BY 943 20E 34
£dE FHE D DEE TUNA wEA £ a0 FERlE 9 94 Aeldl] JlUnn
wrslo,

U da
&
-

* 7
°] == BR21A D F=H T AT 46 o doiga ddH EAdEH 7 T 4lE (SAFE)
2 FFLENEATEY SR TALEZAFEA7I2MT D) A5t AdHAEFY ok

FAnEQ

(1) ASTM E8-01, "Standard Test Methods for Tension Testing of Metallic Materials" 2001.

{2) ASTM E21-03a, "Standard Test Methods for Elevated Temperature Tension Tests of Metallic
Materials" 2003.

(3) ASTM E92-82, "Standard Test Method for Vickers Hardness of Metallic Materials" 2003.



{4) ASTM E140-88, "Standard Hardness Conversion Tables for Metals'"

{5) N.Ozdemir, M. Aksoy, N.Orhan (2003), "Effect of graphite shape in vacuum-free diffusion bonding of
nodularcast iron with gray cast iron", Journal of Materials Processing Technology, Vol.141.Issue.2 ,pp
228-233

(6) T, <, AHE (2001), “EFEH A7 FAFTATEY FEEE 2, dxTEET
A, A214 3%, pp. 198-203

(7) Jan Voracek (2001), "Prediction of mechanical properties of cast irons", Applied Soft Computin,
Vol 1Issue.2, ppll19-125

() IFd, A E (1988), “nA = FHFE Y F5EA & @, AT EFFEHA, AsHA 2=,
pp. 174-184

(9) A=, Carl R.Loper (1996), "7 &= TE e cias EE2L8 4« A=xT722FHA], A
167 3%, pp. 169-173

{(10YW.Xu, M.Ferry, Y.Wang (2004), "Influence of alloying elements on as-cast microstruciure and strength
of gray iron", Materials Science and Engineering A

(11)Carl R Loper, Phd, P.E (1983), "In-Mold® ol ¥ FHZHATHEY Az, dxT23HHA, A
398 4%, pp. 276-282

(12)=% 2, HEE (1989), “Fd 9 €3 Ao o)A S5 H H7hE M, NS A8, &=
FEFEHA, oW 1E, pp. 80-88

(38 E, vhelsd, el Y (1993), “HPEasEs &g X cu B EHee 3
g, SEFRFDHA, AI13H 6E, pp. 555561



