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Abstract: Vermicular graphite cast iron used in brake discs demands a combination of improved mechanical properties and
thermal conductivity to meet the requirements of high thermal fatigue and wear resistance. This study investigates the
effects of the content and solution strengthening of ferrite on the tensile strength, Brinell hardness and thermal conductivity
of vermicular graphite cast iron by changing the addition of Sn and Mo. The experimental results demonstrate that Sn
significantly affects the proportion of pearlite and ferrite and strengthens the matrix of vermicular graphite cast iron. On the
other hand, Mo can also strengthen the matrix but has less effect on the ratio of ferrite to pearlite. A contradictory
relationship between the effects of ferrite (both its content and solution strengthening) on the mechanical properties and

thermal conductivity of vermicular graphite cast iron is found. The results show that the balance of the mechanical and

thermal properties of vermicular graphite cast iron can be regulated by increasing and strengthening the ferrite.
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Tab.1 Composition of vermicular graphite cast iron
(mass fraction/%)

Gii 45 C Si Mn P S Cu Sn Mo CE
S1 3.57 241 045 0.033 0.023 0.58 0.035 0.24 4.38
S2  3.60 238 045 0.039 0.027 0.59 0.036 0.35 4.41
S3 354 239 045 0.043 0.022 0.60 0.037 043 4.35
S4 349 246 046 0.043 0.020 0.60 0.025 045 4.32
S5 357 240 045 0.044 0.022 0.59 0.044 044 438
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Fig.1 Typical metallographic structure of vermicular graphite cast iron before corrosion: (a) S1, (b) S2, (c) S3, (d) S4, (e) S5
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Tab.2 Properties of vermicular graphite cast iron

W5 ABTE% IGAER/ % BREIRET/%  PURRE/MPa A CEEEHBW)  SAREB/(W-m!-KY) R EHY)
S1 9.6+0.5 86.8+2.4 54.8+1.4 400.022.4 181.022.2 36.6+0.2 177.7+11.8
S2 9.4+0.3 87.9+1.3 52.9+3.4 405.0+4.1 184.01.8 36.0+0.1 188.2+10.0
S3 9.3+0.4 87.7+1.9 51.942.1 415.0+2.4 188.0+2.4 34.9+0.1 206.7+16.2
S4 9.7+0.3 88.01.1 59.1+2.8 390.0+4.1 173.8+1.7 37.8+0.9 178.0+13.0
S5 9.1+0.2 81.4+3.7 31.842.3 470.0+5.8 216.0+1.8 33.240.5 227.2+11.9

Pl 2 0% 5 4 k0 ol 1y UL 4 A A1 21 . (a) ST, (b) S2, (¢) S3, (d) S4, (¢) S5
Fig.2 Typical metallographic structure of vermicular graphite cast iron after corrosion: (a) S1, (b) S2, (c) S3, (d) S4, (e) S5
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Fig.3 Effect of ferrite content on the properties of vermicular graphite cast iron: (a) Brinell hardness and tensile strength, (b) thermal
conductivity
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Fig.4 Fracture morphology of the tensile specimen in vermicular graphite cast iron: (a)S1, (b) S2, (c) S3, (d) S4, (e) S5
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Fig.5 Effect of solution strengthening on the properties of vermicular graphite cast iron: (a) Brinell hardness and tensile strength,
(b) thermal conductivity
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