Yo

- NH Materials

Hot Isostatic Pressing

It may sound like some new, exotic dry cleaning
process and though many have heard of "HIP", Hot
Isostatic Pressing, few of us understand the many
benefits of this materials process. Since it's largely
misunderstood, many conservative engineers are
reluctant to adopt HIPping as an element in their
manufacturing designs, thus missing a wvaluable
process tool.

HIP is a process that subjects a material simultane-
ously to both high temperature and high gas pres-
sure, usually Argon, in vessels equipped with
sophisticated control systems and telemetry,

Typically, the temperature is selected to permit limited
plastic deformation of the material being processed in
the solid state at an argon gas pressure of 15,000,
30,000, or at times, 45,000psi (1,000 to 3,000 atmos-
pheres) is isostatically exerted on the heated parts for
a period of time. The chamber is then slowly cooled,
depressurized and the parts removed.
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FIGURE 1: Typical HIP schematic

Since modern HIP chambers tend to be very large,
huge multiples of small parts can be accommodated
in a single HIPping run, thus rendering the unit cost
of the process to a small number,
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HIP can close internal porosity in a material without
distorting external geometry, consolidate powder
materials to 100% of theoretical density or form per-
fect diffusion bonds between similar or dissimilar
materials.

All raw materials contain microscopic voids and
"bubbles” of gas, from that standpoint, all raw mate-
rials can be considered porous. The advantages of
HIP for such porous materials include the elimination
of all internal porosity in simple or complex shapes
with resulting improvement of mechanical properties
such as ductility and fatigue life.

The HIP process falls into three categories:
Densification, Powder Metallurgy and Composites,
diffusing two like, or unlike metals together.

The benefits for powder materials include the ability
to produce 100% dense billets and powdered metal
near-net shapes at relatively low cost because of the
reduction in machining costs. Near net shapes can
be pressed to 100% density, Shape control is
obtained by cans and mandrels designed using both
CAD and FEA programs. Small variations in packing
density lead to small distortions in the final shape.
Mating surfaces, for instance, will almost always
have to be machined. HIP can also achieve 100%
diffusion bonds in clad composite materials.

Advantages

The decision to employ hard chromium plating would
be dictated by the following needs and requirements:

1. Control of microstructure

2. Higher content of alloying elements

3. High material purity

4. Near net shape components up to 12,000 kg
5. Complex capsule and material design

Typical HIP products now include automotive parts,
pump bodies, valves, vacuum chambers, bearings,
sterile enclosures, etc. anywhere residual porosity
causes high rejection rates, unacceptable property
levels and surface finishing problems after machin-
ing. Commercial alloy applications include steel,
stainless steel and aluminum castings. Not limited to
metals, the process is very versatile, having been







