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Abstract Tool steels serve a large range of applications including hot and cold workings of metals and injection moul-

dings of plastics or light alloys. The high speed steels (HSS) are specifically used as cutting tools and wear parts

because it has high strength, wear resistance and hardness along with appreciable toughness and fatigue resistance. From

the view of HSS microstructure, it can be described as metallic matrix composites formed by a ferrous with a dispersion

of hard and wear resistant carbides. The experimental specimens were manufactured using the PIM with T42 powders
(50~80 vol.%) and polymer (20~50 vol.%). The green parts were debinded in n-hexane solution at 60°C for 8 hours and

thermal debinded at an N-H, mixed gas atmosphere for 8 hours. Specimens were sintered in high vacuum (107 Torr)

and various temperatures.
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Fig. 1. Scanning electron microscope image of water atomized
T42 HSS powders.

Table 1. Chemical composition of T42 HSS (wt% Bal. Fe)
Eliments C Cr Mo Co v W
wt% 1.27 418 3.5 9.5 336 9.59

Table 2. Table of injection conditions

Barrel temperature 155°C
Nozzle temperature 165°C
Pressure removal time 0.2 sec
Injection time 3 sec
Pressure maintain time 2 sec
Cooling time 20 sec
Intermediate pressure 10.5 MPa
Injection pressure 9.5 MPa

Mold temperature Room temperature
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Fig. 2. TGA curve of solvent debinded specimen.
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Fig. 3. Eliminated quantity according to the solvent debinding
time in n-Hexane.

Fig. 4. SEM image of solvent debinded part for 8 hrs.
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Fig. 5. SEM image of thermal debinded part.
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Fig. 6. Result of FT-IR analysis for (a) green part, (b) solvent debinded part and (c) thermal debinded part.
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Fig. 7. Relative density and hardness of sintered specimens at
different sintering temperatures.

Fig. 8. SEM images of sintered part at vacuum : (a) 1220°C
(b) 1240°C, (c) 1260°C, (d) 1280°C, and (e) 1320°C.
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Fig. 9. XRD pattern of sintered specimen in vacuum at
1260°C.
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