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Abstract: The steel wire inside waste tires and the return charge of different ratio were used as the main raw materials, the
carburizing agent was used for carburizing, 75 ferrosilicon inpregnant agent and Si-Ba-Ca-Al long-acting inpregnant agent
were used for in-stream inpregnant, and Cr, Cu and other alloy elements were added for microstructure strengthening.
Under the same casting process, the preparation of basically the same chemical composition of gray cast iron brake disc
and @ 30 mm single cast test bar, then the microstructure, hardness, tensile strength of the specimens for detection
analysis. The results show that different ratio of raw materials has a great influence on the type, length and sheet spacing of
pearlite, and the pearlite content does not change significantly. The influence on the hardness and tensile strength is great,
when the proportion of steel wire in the waste tire is changed from 70% to 80%, the change of tensile strength and
hardness is obvious. With the increase of the proportion of steel wire in waste tires, the proportion of A-type graphite
increases from 93.7% to 99.2%. Pearlite content increased from 95.3% to 99.1%, pearlite graphite and pearlite gradually
refined, tensile strength and hardness gradually increased, meeting the performance requirements of high-performance
brake disc.

Key words: waste tire inner steel wire; back to the furnace charge; synthetic gray iron; brake disc
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Tab.1 Matching scheme
G 1 2 3 4 5 6

FEIRR RN WLy
30:70  40:60 50:50 60:40 70:30  80:20
fa] 7R EE 1 (%)

R2EBRBANLES w(%)

Tab.2 Steel wire composition in used tire

o) Si Mn S P Cu HAtn
0.75~0.85 0.20~0.30 0.50~0.56 <0.02 <0.015 0.08~0.10 <0.01

K H 2 t U B AT BRI B R, g
3anE, SUEBRRRSEE 11 ¢30 mmx
200 mm f BB IR AP 3t 3 AN, LA, S AT
Fese AR IHAE M A 22 . Bk B 1/5 A A3

R B SRS I A RSB R B A 8 4x 4/5 Y
P IHFE G BN 22 FnE g okl FHIR 2 1200 °C, FEimA
Tolk 2l %8k HREE S &M EIEFHRZE 1500 C
A RIE 10 min DA b SO 22 R E B bRk
WAy, B Ja FHEZE 1550 'C i, REUKLE A 3~8 mm
M 75 REBRBETR AR, HMA RN EL N EE
0.20%~0.25% ., beiE i BE#E i 7E 1 360~1 460 C , %
FARLRE R 1~3 mm M REINVES 50 & & FfE R TERT 2E 1T —
WHETZE , 208 M %8 N BB B R R
0.1%~0.2%,

f#i F| BRUKER ¥ i 43 Bz fise 8 43 #r A3 it 4% 14
A4y, fd A SHT-600 %Y 77 Gk 56 AL i & 1 Hr 5% B
fdi F HB-3000 %Y #i FC A 3 3 00 ik o 2h 28 668 B | B34~
FARM A 11 4> 50, BOFHE , ] FCM2000W 7 {5
B 4 A 2 B &2 AON-STUDIO2018 (4 4 43 #7 %%k
A PATRRME GB7216,2009) W82 FE S A4,
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Tab.3 Different proportion of brake disc composition

G5 C Si Mn S P Cr Cu
3249 175 0.800 0.048 0.026 0257 0.172

1

2 3270 1.79 0.829 0.047 0.025 0.263 0.153

3 3268 1.80 0.758 0.041 0.028 0.259 0.164

4 3275 181 0.752 0.046 0.030 0271 0.159

5 3253 1.76  0.762 0.037 0.012 0.281 0.148

6 3.261 1.78  0.769 0.035 0.016 0252 0.160
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Fig.1 Photo of graphite type of gray iron test block with different ratio of steel wire and return burden in waste tire
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Fig.2 Matrix microstructure of gray iron test block with different ratio of steel wire and scrap returns
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Tab.4 Graphite type of gray cast iron test block with 99-1%,5%?%/352:%?3&4\;ﬁ)’ﬁ%ﬁ@ﬂﬁ*%ﬁ‘ﬂ

different ratio of steel wire and systematics
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Fig.3 Pearlite photographs of gray cast iron test blocks with different proportions of steel wire and return burden in waste tires
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Tab.5 Different metal matrix structure types of test blocks

()80% : 20%

i H 1 2 3 4 5 6
Btk & it (%) 97.3 97.5 97.6 97.6 98.2 99.1
BREME (%) 25 23 24 2.2 1.4 0.7
BB E BRI S & (%) <1 <1 <l <l <l <1
BG4 A2 ) BE (K 500 4% )/mm 2.47 1.98 1.79 0.97 0.86 0.78
BROGAAR H 2 1) BE 25 4 3 3 2 2 2
Btk H A it GA h 4 g 40
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Tab.6 Hardness and tensile strength of samples with
different ratio

i H 1 2 3 4 5 6
i ¥ (HB) 195 198 200 204 205 212
Pir s /MPa 2509 2569 261.8 271.6 274 291.2
5 EgeRt b E H 70%:30%728 H 80%:20% | i i 5
b s B K e
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Fig.4 Graphite morphology obtained due to use eroded iron
scrap and with surface paint to produce casting
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Tab.7 Hardness comparison between using carbon steel scrap and using punching steel scrap

Tt H i 4 {f (HB)
B 41 1 9 194 193 195 195 194 198 201 202 199 199
w2 9 AR 186 190 187 188 185 182 184 184 181 184

5 KGO BIEE
Fig.5 Common gray cast iron graphite form
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Tab.8 Common grey cast iron charge ratio

WA BEdN mlgoR R ERE HAARS
Wl KEEACEE 30~50  30~40 10~40 1.8~2.0 i i

RIOEERFREERMNBER
Tab.9 Hardness and tensile strength of common gray iron

I H f 3 E (HB) HLHL 3 /MPa
1 197 254
2 185 256
3 190 259
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