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Abstract

This research aimed to study on the surface improvement of the fixed mold for wear
resistance by salt bath nitrocarburizing hardening process. It improved the properties of the mold
surface to become more stiffness to suitable for pelletizing of organic fertilizer. This research was
conducted using 12 pieces of mold and divided into 2 groups as follows: 1) the 4 pieces of mold were
not hardened and 2) the 4 pieces were hardened by salt bath nitrocarburizing hardening process with
580 degree Celsius at 180 minutes, and the 4 pieces at 300 minutes. According to Vickers hardness
tester, the hardness depth measurement for every 0.01 millimeters 12 points, showed the specimen at
the highest surface hardness at distances 0.01 millimeters. It took time for hardening at 180 minutes
and 300 minutes which the hardness at 580 HV and 590 HV respectively. Each mold had to pass the
pelletizing of organic fertilizer about 5 tons for wear of mold test. The results showed that the mold
without being hardened had abrasion wear caused by the metal surface friction, appeared a wear rate
of 0.68 millimeters. The molds that were hardened by salt bath nitrocarburizing hardening process at
180 and 300 minutes had a wear rate of 0.28 mm. and 0.23 mm. respectively.

Keywords: Fertilizer mold, Steel, Wear, Process hardening
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WA 3 Mold of organic fertilizer after hardening
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WA 5 Position for measuring wear of mold.
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mold Product (ton)/Wear rate (mm)
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Wear rate
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NN 6 An error bar for wear rate of the mold non hardening.
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A131971 3 The wear rate of mold through processed salt bath nitrocarburizing 580 °C at 180 minutes

mold Product (ton)/Wear rate (mm)
1 ton 2 ton 3 ton 4 ton 5 ton
1 0.08 0.15 0.21 0.25 0.29
2 0.07 0.14 0.21 0.24 0.28
3 0.07 0.15 0.21 0.24 0.28
4 0.08 0.16 0.21 0.24 0.28
Wear Average (mm) 0.075 0.15 0.21 0.24 0.28
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WA 7 An error bar for wear rate of the mold through processed salt bath nitrocarburizing

580 °C at 180 minutes
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13199 4 Wear rate of mold through processed salt bath nitrocarburizing 580 °C at 300 minutes

mold Product (ton)/Wear rate (mm)
1 ton 2 ton 3 ton 4 ton 5 ton
1 0.08 0.15 0.18 0.20 0.23
2 0.07 0.14 0.17 0.19 0.22
3 0.08 0.15 0.18 0.21 0.23
4 0.08 0.14 0.19 0.20 0.23
Wear Average (mm) 0.08 0.14 0.18 0.20 0.22
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WA 8 Error bar for wear rate of the mold through processed salt bath nitrocarburizing

580 °C at 300 minutes
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(b)

K Sample of fertilizer from the experiment
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M1319% 5 Detailed comparison of mold

Detailed Non-Hardening process Hardening process
Price (THB) 5,000.00 5,500.00
Production volume (tons) 0.5 >5
Used the mold per 5 tons (pieces) 3 1
Mold price per 5 tons (Baht) 15,000.00 5,500.00
Reduce mold cost per 5 tons (Baht) 9,500.00
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