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ME450:ASPECTS OF DESIGN FOR MANUFACTURE
WORKSHEET

The attached information demonstrates one of many aspects of DFM (here related to
assembly operations). It emphasizes the relationships between a “good design” and
manufacturing.

The following should assist you in your attempt to achieve a “good design”.

*Consider some components in your product design which require assembly.
*List the assembly sequence.

*Calculate the Information Content for those parts assembly.

*Calculate the assembly time (for manual assembly).

*Redesign for ease of assembly.

*Repeat calculations and compare.

* Have you improved your design in this respect?

BASIC PRINCIPLES OF “GOOD DESIGN”"

AXIOM 1 : In good design,undesirable interactions are avoided
AXIOM 2 : Among designs that avoid undesirable interactions,the best design is the one
with

minimum information content

information content 1= log 2 {di/ti }

di =particular dimension

ti =the tolerance of that dimension

n=total number of dimensions to specify the part

**In assemblies,”dimensions and tolerances” refer to the placement of each part in the
assembly
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Alternative designs for securin

M3X0.5 Screw
(Typ. 4 Plkes)

Design A

Design B

Information Content of Design B

g a cover to an enclosure using threaded

fasteners.

Information Content of Design A .
Feature Quantity | Dimension | Tolerance Information Feature Quantity | Dimension | Tolerance Information
(bits) (bits)
Screw Diameter 4 3 mm 0.063 mm 22.294 Screw Diameter H 3mm 0.063 mm 5573
Position screw in Position screw in :
X-direction 4 30 mm 0.5mm 23.628 X-direction 1 17.5 mm 0.5 mm 5.129
Position screw in Position screw is
Y -direction 4 30 mm 0.5 mm 23.628 Y -direction 1 17.5 mm 0.5 mm 5.129
Install screw Install screw
Locate cover in Locate cover in
X-direction 1 35 mm 0.5 mm 6.129 X-direction 1 35 mm 0.5 mm 6.129
Locate cover in Locate cover in
Y-direction 1 35 mm 0.5 mm 6.129 Y .direction 1 35 mm 0.5 mm 6.129
Total 102488 Total 13.259
Assembly Time for Design A .
Part Quantity Handling Insertion Assembly Comments
Thwe (sec Time (sec) Tlme (sec)
Base 1 1.95 1.50 3.45
Cover 1 2.36 6.50 10.68 Not easy to align
Screws 4 1.80 8.00 39.20
Total 53.33 60
8 screws
Assembly Time for Design B . i ‘
Part Quantity Handling Insertion Assembly Comments = 40
Base 1 1.95 1.50 345 30
Cover 1 2.36 2.00 4.36 Easy 10align 2.
Screws 1 1.80 8.00 9.80 = 20 1 screw
17.61 5 10 St
i i | i 1 1 1 1 | I N S
20 40 60 80 100 120

Dimension Information (bits)

total estimated assembly time vs. dimacnsiomal

information content for three alternative cover attachement designs.




