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Abstract

The effect of 0.01~0.10% Sb and Sn on the wear resistance of ductile cast iron was
investigated. The hardness was increased with Sb to 0.10%, but the elongation and the im-
pact value were decreased. The tensile strength was increased with up to 0.05% Sb, how-
ever decreased with 0.05~0.10% Sb. The hardness and the tensile strength were increased
and the elongation was decreased with up to 0.10% Sn. The nodularity of graphite was
decreased with above 0.08% Sb however Sn had no effect on that. When the maximum
compressive stress was low (42kg.f /mm?), the weigth loss was decreased with increased
hardness and when that was high (54kg.f /mm? and 65kg.f /mm?), the weight loss did not
depend upon the hardness. The pearlite stabilization with Sb and Sn increased with the

wear resistance of ductile cast iron.
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Table 1. Chemical composition of specimens,
(wt.%)

| composition | v | o | Mp | P | S | Mg | Sb | Sn |CE.
specimen

Sb, Sn 0.00 3.82 2.39 0.137 [0.0490.012| 0.39 | — — | 4.61

i Sb 0. 01 3.81 | 2.36 | 0.135 [0. 039]0. 014{ 0. 38 |0. 010 — |4. 59

Sb 0. 03 3.79 | 2.35 | 0.133 {0. 036|0. 013| 0. 39 0. 031| — 4. 57

Sb 0. 05 3.79 + 2.40 | 0.134 0. 036/0. 012| 0. 37 {0. 048] — 4. 39

Sb 0. 08 ‘3. 68 | 2.41 | 0.135 {0. 031{0. 012{ 0. 35 (0. 086 — [4. 48

Sb 0. 10 3.75 | 2.37 {0.138 (0. 049(0. 013| 0. 37 |0. 110 — (4. 4

Sb 0. 01 3.80 | 2.30 | 0.130 {0. 035(0. 012/ 0. 39| — [0.012}4. 56

Sb 0. 03 3.76 | 2.25 | 0.137 |0. 032]0. 012/ 0. 38| — 0. 033]4. 31

Sb 0. 05 3.75 | 2.36 | 0. 140 }0. 035{0. 010{ 0. 41| — |0.051|4. 33

Sb 0. 08 3.78 | 2.35 | 0.139 {0. 040{0. 013{ 0. 38| — 10.087}4. 56

Sb 0. 10 3.73 | 2.38 | 0.136 |0. 045|0. 012|0. 34| — 0. 108} 4. 32
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Fig. 3. Effect of Sb content on the impact value,
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of ductile cast iron,
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Fig. 4. Effect of Sn content on the impact value,
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of ductile cast iron,
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{c) 8b 0.03

(d) Sh 0.05 (e) Sb 0.08 (f) Sb 0.10

Photo 3. Macrostructures of wear surface with respect to Sb content under the condition of
mAaximum compressive stress 42kg.f /mm?, sliding ratio 9.09%, 11Xx10* revolution,

(d) Sn 0.05 (e) Sn 0.08 (f) Sn 0.10

Photo 4. Macrostructures of wear surface with respect to Sn content under the condition of
maximum compressive stress 42kg.f /mm?, sliding ratio 9.09%, 11 X10* revolution.
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(a) $b 0.00

(d) Sb 0.05

(e) Sb 0.08

(f) Sb 0.10

Photo 5. SEM microstructures of wear surface with respect to Sb content under the condition of

maximum compressive stress 42kg.f /mm?, sliding ratio 9.09%, 11X 10* revolution.

(a) 8n 0.00

{(d) Sn 0.05

(b) Sn 0.0}

(¢} Sn 0.03

(e} Sn (.08

A

(f} Sn 0.10

Photo 6. SEM microstructures of wear surface with respect to Sn content under the condition of

maximum compressive stress 42kg.f /mm?, sliding ratio 9.09%, 11X 10* revolution.
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