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Abstract 
 
Die design is one of the most important steps in Powder Metallurgy process because the shape and attributes of the 
die will directly affect the final component. Die design has a number of steps and considerations to be made before 
fabrication. This project is an attempt to design and fabricate a die for cold compaction process used in the powder 
metallurgy process. This project includes design and fabrication of a die for the fabrication of a rectangular 
specimen, which used to test the impact strength of the specimen using Izod impact test and Charpy impact test. The 
die is designed according to the standards of ASTM B925 with the die being made of AISI D3 tool steel with the 
punch material being AISI D2 steel. This project also includes the design considerations, calculations, 2-D drawings, 
3-D model and processes involved in fabrication of the die.  
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1. Introduction 
 

Powder metallurgy is the process of blending fine powdered materials, pressing them into a desired shape or 
form, and then heating the compressed material in a controlled atmosphere to bond the material. Powder Metallurgy 
is a continually and rapidly evolving technology embracing most metallic and alloy materials, and a wide variety of 
shapes. Al-Qureshi et.al [1] achieved full densification by several routes and often involves the simultaneous 
application of stress and temperature to close residual pores. This is achieved through cold and hot forging or 
extrusion processes. Hofmann & Bowen [2] research have investigated the cold forming of ferrous and nonferrous 
powder preforms and have reported the merits of the process such as good surface finish, higher accuracy, and 
superior strength due to work hardening and geometric hardening. Some of the limitations of hot forging are 
oxidation and decarburization of the surface of billets; excessive die wear, poor surface finishing & dimensional 
accuracy, and the induction of thermal stresses. Powder types, characterization, powder fabrication, alloying and 
mixing for the P/M steels have been analyzed by various researchers. Jhavar et.al and Mauricio Barrera et.al [3-4] 
conclude that low-alloy P/M steels containing Cr, Mo, Si, Ferro Si, Cu and Mn, manufactured from elemental 
powders are suitable for precision parts of automotive engines and transmissions. Hence, in the present research 
work admixed elemental metal powders such as Cr, Ni and Mo subjected to single pressing and sintering operation 
is considered. During cold and hot forging, the plastic deformation and densification characteristics of sintered 
powder materials are not same compared to conventional materials. Hence, detailed studies are required for the 
plastic deformation of the sintered P/M steels. Strengthening of sintered P/M low alloy steels can be achieved 
through densification, alloying and heat treatment [5-6]. The new yield function developed taking into account the 
hydrostatic stress, is considered in their work. Numerical integration has been carried out in order to compute the 
yield stress. William R. Blumenthal et.al [7] research concludes that the ratio of the yield stress of the P/M porous 
material to the yield stress of the fully dense material is found to increase with increase in densification due to plastic 
deformation. Scientists introduced a non-associated flow rule to characterize the yield and subsequent plastic 
deformation of porous solids by FEM analysis on the axisymmetric unit cell. Vijayaramanath et.al [8] observed that 
the composites reinforced with CNT showed with improved mechanical properties which can be utilised for various 
practical applications. Some challenges faced in areas like uniform dispersion of CNTs in matrix phase, reduction of 
carbide formation etc., limits the utilization of these composites on macro scale. Vijayaramanath et.al [9] found that 
the addition of CNT did not have any significant improvement in hardness value. The compressive strength of the 
composite was increased by 143.58 MPa. Parswajinan et.al [10] concluded that there was no improvement in 
hardness of the composite on addition of CNT while there was an increase in compressive strength. Kesavan and 
Vijaya Ramnath [11, 12] dealt with the applications of machines and press tools for various applications. 
 
2. Material used 

AISI D3 tool steel was used as die material and AISI D2 tool steel was used as punch material and the die 
dimensions were selected according to American Society for Testing and Materials (ASTM) standards. 
 
2.1 2D Drawing of Die 

The 2D drawings of die block are shown in figure 1. This diagram is taken from the ASTM B925-08 standards. The 
actual die submitted as project does not include the carbide liner as it was found to exceed our cost estimation. The  
2D drawings of the punches were drawn using Autocad 2010 separately with the required dimension and geometry 
for the Die given as per the ASTM standards. 

Nomenclature  

P/M Powder Metallurgy 
2-D 2 Dimensional
3-D 3-Dimensional
ASTM American Society for Testing and Materials
AISI D3 High Carbon/High Chrome Tool Steel
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