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Study on the Mechanical Properties of Powder
Metallurgy Spline Hub for Clutch Disc
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ABSTRACT

In automotive industries, various processes for the cost reduction have been investigated
lively. As one of them, powder metallurgy becomes influential. Compared to other methods
used for the manufacture of steel components the Powder metallurgy process is competitive
primarily due to the small number of production steps to reach the final geometry and therby
also the energy-efficiency. In this paper, to alter present forging process into powder me-
tallurgy process by which the automotive clutch disc spline hub is manufactured machining
process, the mechanical properties of sintered matenals is investigated by specimen test.
Selecting the 3 kinds of materials-SMF 4040, SMF 9060 and DHP-1, their properties accor-
ding to heat treatment such as carburizing-tempering and plasma-nitrodizing are compared.
By result of specimen test - tensile test, compression ring test, Impacting test, measurment
of hardness, and microstructure analysis - we concluded that SMF 9060 and carburizing~
tempering heat treatment is an optimal material and heat treatment method for the spline
hub. It will be able to reduce manufacturing cost and weight.

F87)%&89] : Powder Metallurgy(¥2°F2), Compaction(’3%), Sintering(4:7), Net Shape(3%),
Plasma-Nitrodizing (&at=rh- 284 ), Carburizing-Tempering (1€ 2 €n)2))
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Table 1 Chemical compositions of raw materials
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SMF 4040 Chemical Composition Fe //C: 0.7~1.0 //Cu: 25~35
Raw material Composition | 300M(Fe) + 0.8CPB(C) + 2.8ACu(Cu) ' |
SMF 9060 Chemical Composition Fe //C: 05~09 //Cu: 1.0~2.0 /Mo: 0.2~0.8// Ni: 3.0~5.0
Raw material Composition | DAE (Fe+1.5Cu+0.5Mo+4.0Ni+0.5CPB(C)
DHP-1 Chemical Composition | Fe //C: 05~09 //Cuw18~2.2 /Mo 1.3~15 //Ni: 36~44
Raw material Composition | DHP-1(Fe-2.0Cu+1,5Mo+4.0Ni)+0.5CPB(C)
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Fig.1 The specifications of specimen
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Fig.2 Tensile test result of no treatment
specimen
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Fig.3 Tensile test result of plasma-nitrodizing
specimen

" Table 2 Result of impact test
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Fig.4 Tensile test result of carburizing-

tempering specimen

[Unit : kgf + m]
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8 E B E 8 E B E A E B E
89.5 13,5276 | 91 |[3.0212| 88.5 |3.8652| 92 |2.6837| 9 |1.6730| 94 |2.009
90 ]3.388| 87.9 |4.0676| 89.3 |3.5951| 91.5 [2.8525| 94 |2.0095| 88 [4.0338
8.5 [4.8764| 89 [3.694| 90 [3.3588| 983 |0.6668( 94 |2.0095| 86 |4.7081
87 14.3711| 8 [3.6964| 89 |3.6964| 96 |1.3369| 94 |2.0095| 87 [4.3711
91 |3.0212| 86 |4.7081| 89 [3.6964| 96 [1.3369( 93.5 (2.1780| 87 (4.3711
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Table 3 Result of compression ring test
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Fig.9 Microstructure of SMF 4040

Fig.10 Microstructure of SMF 9060

Fig.11  Microstructure of DHP-1
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