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M-MIM® realises quality micro gears!

In , we explained that gears with diameters of a few millimetres, small modules in special shapes
such as bevel and bevel teeth (bevel, miter, helical and etc.) are difficult to machine, and are typical of high cost gears.
p-MIM® technology has experienced various types of those micro special gears serial production and in this issue, we would
reveal the backstage of the quality micro gear serial production.

High precision processing by p-MIM® - Dimensional accuracy +0.1% is achieved

What causes such gear to be highly difficult and expensive? It is not only an issue of long processing time, but also the
limitation of tool itself. The tools of micro-machining are made of difficult-to-machine steel and the tools requires a longer lead
time, since the tool itself as difficult-to-machine materials are also machined in not in the quick serial production lot but in a
small custom designed lot. Generally, the limitation of gear machining is around module 0.15 mm and the small gears below
this requires even special custom-made tools, and this is reflected in the cost. Unfortunately, those expensive tool life is not
that long since the tool itself size is very small too for micro gear processing.

Another difficult point for micro gear machining must deal with the chips. In the case of broaching, the tool diameter of
less than 10 mm, required special custom-made. However, smaller the diameter, more likely to damage the tool due to the chip
discharging. Even the broaching, the through hole processing becomes difficult in smaller size, thus, no wonder that the
machining the non-through hole in small size chip problem For broaching tool longer the processing length gives better surface
and tolerance in certain size. However in the case of small gears, the long broaching tool length becomes the worse the quality
since the tool itself strength and tool holding are not satisfied. Therefore, it is difficult to mass-produce micro gears with high
design freedom, high precision acquiring using high hardness material.

Our p-MIM® technology might solve these problems. Our original binder system realises high flowability and precise
moulding. Thus, a complex small designed gear is serial produced. Also, our highly skilled mould partners provide net-shape
gear mould cavities for stable quality serial production. We have experienced various types of gears, such as gear with full
circumferential tooth cutting for sure, partial tooth flanks gear, special tooth geometry, two-stage gear and many more. Please
refer another issue for more information on this area of technology and materials.

Pellet (feedstock)

Integrated shafts and gears reduce the number of components

One of the best features of MIM is complex design serial production so parts’ integration are capable and
recommended. For example, set screws, keys, pins, splines etc. are used to fix gears together or shafts, but MIM enables to
integrate components as a unit maintaining high precision and strength. Therefore, we can offer proposals of space-saving and
cost-saving by reviewing the design in all drive units, where the demand for micronising is increasing.

In addition, 3D locational tolerance is more important for micronising and functionising the metal component. From this
point of view, our y-MIM® technology realises the net-shape stable quality production, thus we can push your dream gear into
market in shortest possible time.
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