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Prismatic part with twelve elementary features
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Part1

Given:
- Prismatic part

* Four different types of tools are to be uzed to
make features V1 throngh V13

» Three different types of fixtures are to be used to
for features V1 through V13
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Determine

(1) Setup an elementary machining feature - machining
feature (machinable volume) incidence matrix.

(2} Assign tools and fixtures to the machining features.
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Also given:

* The maximum number of tools and fixtures
to be selected

3 tools and 3 fixtures

* The cost vector of machining features

Coszt Vector [gj]=[4.3,1,1,1,1,2,3,2,1,1,1,1]
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(¥) Formulate s model for the selection of machiming features that
minimize the total cost of removing all machimings features,
the total number of tools and fixtores.
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K1+XB+X12-3¥1=0| =& s
KI+X9+X13-3¥2 =0 Iz . i
K3 +X4+XT+XI0+X11-5¥3 =0

K5+X6 -2¥4==0

L1+I2+ I3 =23

[X1+X2+XT+X8+ X127 +X13 - 6E1 =0
X1 +X3+Ii5+X6+X10 -512 <=0
E4+X0.2 23 =1
END
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(4} Solve the model with LINDO.

Solotion
The features selected: VI, V3, V& VE VT, Ve V10, V11
wsing tools 2, 3 and 4
From the incidence matrix:
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VI={/d v v} W rnanecsocecnase o n m_
Vai=I{¥d} e 1
V= iv6) = p g :
Vo= {79 = | 1
VT=Iix10v12} ',:‘ . ' 1
Vi =Iy1 vl1l} '.:; " . .
V10 = {v1} i 1 o
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Part 11

Sequence the machining featres with the topological ordering

alzorithm zo that the total number zetup: (fixtore changes) i
imized.

Aszzume that the part surface that is not being machmed serves
as a tolerance base.
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Precedences

V2={vd,v3,vT} — V5=[v0} (Ceometry

V7=1{10,v12} — Vé={9} Geometry
Feasible Process Plan: {V9, V3, V10, V11,

| V71, V21,V5, V6
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Process plan that minimizes the number
of fixture changeovers:

V7, 13, 11), (V2, 12, f1), (V5, t4, £2),
(V6, t4, £2), (V3, 13, 2), (V10, 3, f2),
(V11, 3, £2), (V9, t1, f3)}
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