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Abstract

It 1s very important to obtain high performance ductile iron by addition a small amount of alloying el-

ements.

In this study, to improve the characteristics of small piston ring casted from ductile iron melt a small
amount of boron(0~0.008wt.%) that is powerful carbide stabilizer was added in ductile iron, and in-

spected it’s effects on the microstructure, wear resistance, machinability and mechanical properties.

The results obtained from this study are as follows.

1. As the amount of boron increased to 0.04wt.%, the machinability of ductile iron is increased, and
1f the amount is in excess of 0.04wt.% the machinability is decreased conversely.

2. The wear resistance of ductile iron is improved by boron addition.

3. The recommended ladle addition of boron amount ranges from 0.04wt.% to 0.06wt.% for the use

of small piston ring.
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Fig. 1. Dimensions of Y-block.
Table 1. Chemical composition of raw materials(wt.%).
Comp. | Si Mn P S Mg Fe B | Remark
Mat.
Pig iron 4.10 1.41 0.30 0.18 0.04 — Bal. —
steel scrap 0.18 0.32 0.50 0.07 0.01 — Bal. —
Fe-Si 0.13 75.3 0.01 0.01 0.01 — Bal. -
OGCR #30 — 45 — — — 3.5 Bal. - Cal. 5
Fe-B — — — — — — Bal. 8
Graphite 99.5 — — — 0.1 — — —
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Photo 1. Dimensions and as casted products of pis-
ton ring.
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Table 2. Chemical composition of samples.
Comp. Composition(wt.% ) +-+
Samp. C|S |Mn| P | S [Mg| B
1 3.650 12.640 [0.360 {0.090 [0.020 {0060 | —
2 3.54012.560(0.370]0.090(0.020(0.050|0.025 [
3 3.530{2.510(0.370(0.090(0.020(0.040(0.049 t-
4 3.52012.580(0.370(0.090|0.020|0.046|0.058
5 3.620{2.670/0.370(0.090,0.190|0.053|0.092
[ L

Fig. 2. Appratus for abrasion testing with revolving

disc.
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Photo 2. Effect of Boron addition on nodule count, shape and size of spherodial graphite in ductile cast iron

(as cast Y-block, Non-Etched).
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Photo 3. Microstructure of Ductile Cast Iron(as cast).
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Photo 4. Microstructure of Ductile Cast Iron, (Solidum Picrate Etched).
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Photo 5. Effect of Boron addition on eutectic cell and steadite’s distribution of Ductile Cast Iron (stead’s rea-
gent, Etched).
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Table 3. Effect of boron addition on mechanical
properties of ductile cast iron.

Samp. Boron(wt.%)
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Table 4. Relationship between maximum abraded
- amount and boron content in ductile cast

Iron.
Sore] Boron(wt.% )
am
pie 0 1002 | 004 | 0.06 | 0.08
Max. Amount
718 | 589 | 4.76 | 4.21 | 3.14
bf abraded (mm?®)
conditions . abrasion distance 66.6mm
final load 3.2kg
abrasion speed 1.97m/sec
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Table 5. Machinability of the Various Specimehs.
Samp. Boron{(wt.%)

Mach. 0 0.02 | 0.04 | 006 | 0.08
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