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Design For Manufacture and Assembly(DFMA)

LEE Kun-Sang
Graduate School of Automotive Engineering, KOOKMIN UNIVERSITY

ABSTRACT

Design and manufacturing (or production} must be closely interrelated. They should never be
viewed as separate disciplines or activities. Each part or component of a product must be designed
so that it not only meets design requirements and specifications, but also can be manufactured and
assembled economically, ecologically and with relative ease. This approach improves productivity and
allows a manufacturer to remain competitive, This broad view has become recognized as the area
of design for manufacture and assembly(DFMA). Here the principles of the DFMA and their some

examples are reviewed.

ey words: design for Manufacture, Design for Assembly, Overall layout design, Material Process,

Material Selection, Interface Design
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PS | Guidelines g—_g Wrong Right
Pa | Choose simple shapes for T ' '
: patterns and cores (traight iines.
rectangles).
Pa | Aimat undivided patierns, if C
possible without cores ¢e.g. by
means of open ¢ross sections)

Pa | Provive tapers from the split-line. qQ

Pa | Amangeribs sothat patlerncante | Q
removed; avoid underculs.

Pa } Ensure acturale Jogation of cores. Q

Ca | Avoid vertical sections (bubbles, Q
blowholes} and reduced cross-
sections fo Ihe risers.
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PS Guidelines

To | Avoid rounded edges and sharp
angies.

$i | Avoid sharp edges, sham angles
and tangential transitions,

Si | Observe dimensional timits and
relations:

Height HWidh W < 2.5

Wall thicknesses > 2 mm
Holes ¢>> 2 mm.

$i | Awoid small-loolhed pratiles.

Si | Avoid excessively small
talerances.
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PS Guidelines %2 Wrong Right

To | Avoid underculs. ¢ - H - - m -

To | Prpvide (apers. [ o “

To | Aim for split lines at about halt C
heigit perpendicuiar o smallest

To | Avoid bent split lines, g E 1 g E

To } Aimal simpie, it possibie c :

Fo | rotalionally symmetrical, parts. W
Avoid great protusions. Q w w
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PS Guidelines 2 5 wrong Right
c v -

To | Avoid underculs. a

B c

€x | Avoid tapers and excessively O
small diameter ditferences.

£x | Provide rotationatly symmelricat Q
pants witheut material protrusions,
othenaise split and join.

Ex | Avoid sharp changes in cr05$ ¢
section, sharp edges and fitlets.

Ex | Avoid small, dong or laleral qQ
holes and threads
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Wrong
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tive
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Guidelines

To

Provide adequate loo} runoul.

o

Aimor simole tool shapes.

To

Avaid grooves and light
Toferantes on inner surfaces.

To

Provide for adequate clamping.

Avoid excessive machining. 6.g.
replace high collars by separate
pars.

Adapt working (ength and surtace
finish to the required function,

a8 6. AANTFES A AAAASY o

PS

Guidelines

Right

To
Ma

Where possible, use baring taols
o blind holes.

To
Ma

Provige stating and finishing llals
for holes dreaking Hough angled
surtaces.

To

Aim lor continuous hokes,
avosding biind holes.
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£S Guidelines 83; 54 Wrong Right
To [ Ainfor straight milling Sudaces, C [r—r-r (-
form tools are expensive; select i I ¢
dimensions for gang milling.
To | Prowide runouts for edge mills; ¥
edge milling is cheaper than eng ]
milling.
To | Adapt runout to milling koo ¢
diameter. Avoid long milling cuts
Dy selecling curved surfaces {&.9.
slots).
Ma | Amange surlaces on one level and [
paralie! 1o the clamping. Q
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PS Guidelines g e Wrong Right
To | Avoid edge limitations. {J-_i
C
To | Provide runouls lor grinding Q
whegls.
Te { Aim fov unimpeded grinding by c
appropriate selection of surfaces. Q
To { Give preference fo equal blend ¢
Ma | radii (i no runoul possitie) and fo 1]
€qual apers.
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Pr | Aimior easily weldable searms il ¢
We | loads permil.
Fi
Pr | Avoid build-up of weld material ¢
We | and intersecting weld seams. ¢
We | Reduce residual stresses due 1o Q
shrinkage by appropriase choice of
weld seams and wekding
sequence, and aiso of connecting
seclions of Yow stilfness (llesible
tongues and comners).
We | Aim lor good acoessibility. [
Q
We | Ensure positive location of the ]
Fi | components priot to welding.
Fi Allow sulliclen! material tor Q
machining after welding.
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Oper. Guidelines Type Wrong Right
Arrange assembly operations

8t Arrange in asseniblies 10 exable stepwise MA

Ha aasembly with pre and end assembly. A

™ Arrange m indepandent assambly groups, aq 1o
n allow parallel a56amby

EE

Jo Avoud production operations during assembly.

Structuie 2 vaciaet prodect programme such | A4
thal variants are crealed \owards the and and
ot 1hg same place i the assembly Sequence.

L2 4

4

Pd
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Oper) Guidelines Type

Wrong Right

Enable and simplify automatic sterage and handiing

L} Pretor interizce elemants having a stable AR
pesitian,
L\
St Avoid identical Interface elements ihal can MA
indetloch, A
% alter 7.4
St Aim for intedace elements hel can ndl AR

4.1

after {7.143)

Ha | Aim for symemetnc conlours when a speiie A
position i nol raquired.

Ha Aam lor geomeliic wdenliizers. M

hardened
left handed ﬂhl ﬂl ded “
Thread

He | Pratarindantifiers om the ouler contour. At

e [? 42, 7.149)
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