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Conventional Compaction

Conventional uniaxial powder compaction is

performed with pressure applied along oneaxis using hard tooling
(figure 6.23).

The progression of motions for such a tool set

during pressing (figure 6.24). Most compaction is performed
using both an

upper and lower punch.
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Figure 6.23. A conventional punch and die set for powder
compaction; the

punches proved compression and the die gives lateral support to
the powder.

Tooling is typically formed from a tool steel or cemented

carbide to prolong life.
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a. The upper punch is retracted during powder filling.

b. The lower punch position during powder entry is termed
the

fill position.

c. The powder is vibrated into the die from an external feed
shoe.

d. The position of the lower punch can change during powder
fill

to aid uniform powder placement throughout the cavity.

e. After filling, the lower punch drops to the pressing position
and

the upper punch is brought into the die. Both punches are

pressing the powder mass. Both punches are loaded to

generate stress within the powder mass.

f. Finally, the upper punch is removed and the lower punch
is

used to eject the compact.
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Figure 6.24. Tool motions during a powder compaction cycle,
showing thesequence of powder fill, pressing, and ejection.

Generally wear is a problem with high pressurecompaction and is
controlled by adding a lubricant to thepowder.
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When pressure is transmitted formboth the bottom and top
punches,

the process is termed double actionpressing. Alternatively,

When pressure is transmitted from

only one punch, the process istermed single action pressing.

Double Action Pressing and SingleAction Pressing
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Intrinsic characterstics:a. hardness,b. work (strain) hardening
rate,

c. surface friction,d. and chemical bonding between
particles.

Extrinsic characterstics:

a. the powder size,b. shape,c. lubrication,d. and the mode of
compaction.

Intrinsic and Extrinsic Characterstics Affect ThePressure
Density Strength Relations in a Compact
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Consider a cylindrical compact of diameter D and height H
such

as drawn in figure 6.25. Analyzing a thin section of height dH
when there is an external

pressing force, shows that the pressure on top of the element
Pand that transmitted through the element bottom Ph will differ
bythe normal force acting against friction.

Fundamental of Compaction

Figure 6.25. The balance of forces during die compaction.
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Parametric Relation

An understanding of two important parametric

relations is necessery in a discussion ofcompaction.

The dependence of the green density on the

compaction pressure The variation of the green properties
with

either density or compaction pressure

G D i A A F i Of A li d
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Green Density As A Function Of Applied

Pressure

As the pressure is increased, the compact

density increases. Or alternatively, the porositydecreases. The
compressibility of a powder is

releated to the density attained at a preser

compaction pressure. It provides a basis for

comparing powders for their ease of

compaction.
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Figure 6.34 demontrates two approximates two

300 MPa. Both the high and low pressureregions behave as
predicted. The material yield

strenght dominates, as illustrated by the data in

figure 6.35a. Compaction is govemed by the

work hardening behavior of the material as

illustrated by figure 6.35b
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Green Strength Variation With Density

The second major concern in powder

compaction is with the green strength. Poresreduce the effective
load bearing areaa in a

compact, the bulk strength is reduced by the

lower cross-sectional area
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G St th V i ti With C ti
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Green Strength Variation With Compaction

Pressure

Having discussed the strength dependence on

density an the density dependence oncompaction pressure. the
bridge to a strength

pressure relation can be approach.
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Figure 6.36 provides a plot of the

strengthening associated with highcompaction pressure


	
7/31/2019 presentasi matalurgi serbuk

19/20


	
7/31/2019 presentasi matalurgi serbuk

20/20

Terima Kasih
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