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Table 1 Pre-designed chemical composition of gray iron brake discs W /%
C Si Mn S P Cr Cu Fe
3.2~3.4 1.7~1.9 0.7~0.8  0.04~0.08 <01 0.20~0.25 <03 Hoa
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Fig. 1 Positions of hardness test on the brake disc casting

B2 &5ud%

Fig. 2 Bench test of brake disc
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Table 2 Chemical composition of experimental gray iron brake discs Wy /%
WA RN % C Si Mn Ni Cr Mo Cu S P Fe
70 3.260 1.77 0.780 0.004 0.240 0.000 0.235 0.043 0.041

B 80 3.289 1.75 0.760 0.001

0.236 0.001 0.275 0.077 0.016
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Fig. 3 Graphite morphology of as-cast brake discs
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Fig. 4 Metallographic microstructure of as-cast brake discs
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Table 3 Microstructure content and pearlite interlaminar
spacing in matrix of brake discs

Hoblk B ik HOtiAR RUEMEE

2.4 (FRE®ED

BRARESANE="RNELE, BIXNEL—
&I, LALOOMEHR AR ARERE, HiERIEERS.
ALUEY, ABREEF, BIPRNERKFEZ100
MEIR EREDEEMRL, HR2PMRERZEF
D RITEILNERFIBONMERERE LI B F RS
27, BHEINFNZESRIEEI00MEN GO THEE ST

4
M e arioe e REMAM S BMHE=E . WIS To 7= BN E IR WA
AL w607 <1 098 2 HZERIAE S
B 99.2 0.5 <1 0.82 2

R4 BN FEEIRFERH IREEMGHEE

Table 4 Brinell hardness and tensile strength of gray iron brake discs

AAOLE A EHB

ikl WREFASEHB - HrfissiE/MPa

1 12 13 21 22 23 31

33 41 42

209 202 203 207 202 207 207
B 211 211 211 212 211 205 212

204 204 207 205 205 269
209 210 204 204 209 275
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Fig. 5 Micrographs of worn brake discs Aand B produced with wasted high carbon steel wires
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Table 5 Cycle test results of brake discs

PR gy RIS IG5 Bk RN
1 100 400 FITC ML
A 2 91 364 R H R L
3 80 320 PRITE WU
1 100 400 FRIMTC ML
B 2 100 400 FAICZ WAL
3 100 400 FIH IO MALLL
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Fig. 6 Photos of brake disc samples with and without macroscopic
crack after cycle test
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Research and Practice of Producing Gray Iron Brake Discs with Waste
High Carbon Steel Wires

ZHAO Zhong-kui"?, LI Zhao', WANG Chun-xuan®, Yl Guan-yu"? SUN Hong-bin®, MA Hai-long"?
(1. School of Materials Science and Engineering, Shandong Jianzhu University, Jinan 250101, Shandong, China; 2. Shandong
Engineering Research Center for Clean Foundry, Jinan 250101, Shandong, China; 3. Shandong Lucida Machinery Co., Ltd.,
Binzhou 251900, Shandong, China)

Abstract:

The microstructure and properties of gray iron brake discs made with waste high carbon steel wires were
researched. The microstructures of graphite and matrix in the gray iron brake discs were observed, the hardness
and tensile strength of the brake discs were measured, and the wear test and cycle test were carried out. The
results show that the A-type graphite flakes in the gray iron brake discs are fine, curved and evenly distributed
in the pearlite matrix, and the matrix contains more than 98.6% pearlite, of which the lamellar spacing is less
than 0.98 mm. The hardness of the brake discs is uniform and all is more than HB 202. The tensile strength
is more than 260 MPa.The tensile strength and hardness are improved with increasing the addition of the
waste high carbon steel wires. The gray iron brake discs produced with the waste high carbon steel wires have
excellent friction performance and long cycle service life, which exceeds that of EN-GJL-200 brake discs.

Key words:
waste high carbon steel wire; gray iron brake disc; microstructure; property
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