








Following a DFMA design review by Hasbro engineers, the ladder assembly
on the Tonka Talk n' Play Firetruck was redesigned in plastic, the number
of components was reduced from 33 to 5, and assembly time dropped
from 198 to 22 sec.

There 15 also some dispute about whether everything
should be boiled down to cycle times and money. *'I think
it’s a big mistake to calibrate everything in terms of dollars,”
said Mel Hunter, “because it allows people to tweak the
figures to push the analysis in one direction or another.”

Sprague said that there is a need to calibrate the analysis
methods to the specific activities of the particular organi-
zation and the industry to make sure that the terms mean
something to them. For example, in most DFMA sys-
tems, the manufacturing engineer can set up preferences
to fit the organization’s system or environment—"the
type of tools you use. the distances you move, and so
forth,” Sprague said. In general, the error associated with
the cost and time estimates is in the range of 5 to 10 per-
cent. “If there is a discrepancy, it’s usually because certain
aspects of the process are being ignored.” he said.

DESIGNING FOR CUSTOMERS' OPERATIONS

The next frontier for DFMA may be designing products
for efficient use in the customer’s manufacturing opera-
tions, according to Peter Marks, managing director of
Design Insight in Los Gatos, Calif. As part of a survey of
the best design and manufacturing practices, he found
that companies like AMP were designing their connec-
tors not just for manufacturability in their own plants but
for compatibility with the customer’s operations. Similar
efforts, Marks said, were taking place at Kodak (fast pho-
to labs, digital imaging), General Electric Aircraft En-
gines (easier integration with airframe designs), Harris
(faster print job changeovers), and Kennemetal (opti-
mized tool selection and management).

Most current DFMA programs are followed using soft-
ware developed for the process. “Software 1s crucial to
enforcing structure and adding rigor to the project,”
Sprague said. “There are too many variables to keep in
your head, and the software collects all the data.”

DEMA software 1s provided by BDI, Lucas Engineering &
Systems Ltd. in Solihull, U.K. (distributed in North
America by Munro), and Sapphire Design Systems Inc. in
Palo Alto, Calif. “Each system has the same mussion.” said
Meeker, “they just do it differently or to different degrees.”

One notable recent development has been the integra-
tion of BDIs DFA package into Pro/ENGINEER from
Parametric Technology Corp. in Waltham, Mass. The
integrated system allows feature dimensions and parts
lists built into the solid model to be automatically down-
loaded into DFA files. An engineer can build a conceptu-
al design as a three-dimensional model and automatically
create a DFA structure chart, complete with parts names
and dimensions, ready for simultaneous design review.

BDI also offers DFM cost-estimating modules for several
manufacturing processes, including machining, sheetmetal
working, mjection molding, powder metal forming, and
die casting. For example, BDI recently released Machining
for Windows, version 2, which derives machining times
and costs for concept-stage designs. Based on economic
models of the processes, these DFM tools permit engineers
to calculate the cost savings resulting from easier assembly
versus the added cost of more complicated tooling and
other process factors for a more complex part.

A successtul example of these DEM capabilities took
place at Hasbro. The largest toy company in the world is
using DFMA to identify design and cost improvements at
the very carliest concept stages of design.

Toy retailers do not want to carry inventories, said Jim
Tout. “Because timing 1s so critical, the emphasis 1s on
getting products shipped on schedule. DFMA is a big part
of this movement because it helps eliminate problems in
the de-bug production start-up process by analyzing
parts counts, assembly times, and material costs before a
design concept is locked in and changes become too
time-consuming to implement.”

Cost was the challenge for the Tonka Talk n* Play
Firetruck, one of Hasbro's successes of the 1993 Christ-
mas season. After DFMA analysis, it became clear that
costs could be reduced if the traditionally metal firetruck
were redesigned 1 plastic.

The redesign involved moving the lights from the front
cab to the rear assembly, changing aesthetics, combining
some parts, and eliminating many fasteners. The big
change, however, was to the ladder assembly, explained
Hasbro project engineer Pat Egan. The original ladder
was composed of a total of 33 parts and assemblies, with
an assembly time of 198 seconds. The redesigned ladder
brought the number of parts down to its theoretical min-
imum of only five, all plastic, with an assembly time of
just 22 seconds. “It looks as nice as the metal assembly,
and it performs the same functions,” Egan said. “Plus, it’s
more reliable when subjected to abuse-testing.” In addi-
tion, the toy truck met its cost targets.

DFMA consultants are typically brought in as a last re-
sort, Sprague said, when a company wants to upgrade
product-development capabilities to fight its competi-
tion, or when it has specific cost objectives for a product
considered to be critical to the company and DFMA is
the only way to do it. The “luxury of adversity,” howev-
er, should not be the prime reason to adopt DFMA prac-
tices. Einstein once said that “the best design is the sun-
plest one that works.”” DFMA provides the cheapest way
to reach that goal. =
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