








The redesign on the bottom was one of three done by NCR Corp. for a paper guide
assembly in a teller machine. It reduces the total number of parts for the assembly

from the 33 shown on top to seven.

are pieces of fixed automation—they
reduce the number of assembly opera-
tions.

The third productivity method used
was to design the product for assem-
bly efficiency. Linear motion is used
extensively in the assembly of the
vacuum cleaner. For example, the
motor was designed to use straight
line assembly motions.

Included in the motor assembly is
one of the electronic controls, four
screws, a mounting bracket, the seal
and then the motor. These compo-
nents are all assembled in a sequential
stacking operation where the net ben-
efit results from a simplified and more
efficient assembly method.

DFA rules

The basic principles of Design for
Assembly relate to two areas: the
ease of component handling and as-

sembly of a product or subassembly;
and whether the minimum number of
parts have been used for a product or
subassembly.

The ecriteria Boothroyd and
Dewhurst established for the mini-
mum number of parts test was:

» Does the part move relative to its
l_na‘;,ing part during operation or serv-
ice?

* Do the parts have to be of different
materials?

» Do the parts have to be disassem-
bled during assembly or service?

The assembly efficiency is then cal-
culated by dividing the theoretical
minimum assembly time by the esti-
mated assembly time. The theoretical
minimum assembly time is assigned
by the Boothroyd Dewhurst method
according to the product. The time
value is for ideal parts and is standard
for all parts.

The estimated assembly time is a
theoretical minimum assembly time
plus time penalties for problems in
handling and inserting assembly
parts. If a part is eliminated, the
assembly time for that part is zero.

A general rule of designing for as-
sembly is to avoid fasteners, especial-
ly non-standard ones. But when they
are necessary, the same type of fas-
tener should be used. If washers are
necessary, they should be attached to
a bolt or screw (“captured”) rather
than separate. Also, tapped holes
should be avoided and self-threading
fasteners substituted.

In manufacturing, “pancake” as-
sembly, in which parts are layered on
top of each other along the Z axis, can
be used not only to simplify assembly
motion, but also to reduce the number
of fasteners. To provide compliance or
“give” in part assembly, so accuracy
errors can be forgiven, chamfered or
beveled part edges are helpful.

Simple mechanical processes should
be used in manufacturing when possi-
ble. Difficult ones such as welding or
brazing, soldering, and certain adhe-
sives should be avoided.

Nesting a part in an indentation in
the work surface which matches its
contour can eliminate clamping the
part down during assembly. Cables
which must be connected, as on a
loudspeaker, should have connectors
attached to them so the cable end can
be located. Electronic components
should not be connected to a circuit
board with cables, but rather
mounted on a slave circuit board and
the slave board inserted into the main
cireuit board.

Other design for assembly ideas are
shown in the accompanying diagram[sj
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