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Model Development for

Machining Process Sequencing and Machine Tool Selection
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Abstract

Traditionally, machining process sequence was influenced and constrained by the
design information obtained from CAD data base, ie., class of operations, geometric
shape, tooling, geometric tolerance, ete. However, even though all the constraints from
design information are considered, there may exist more than one way to feasibly
machine parts. This research is focused on the integrated problem of operations
sequencing and maching tools selection in the presence of the product mix and their

production volumes. With the transitional costs ameng machining operations, the
operation sequencing problem con be formulated as a well-known Traveling Salesman
Preblem (TSP). The transitional cost between two operations is expressed as the sum
of fotal machining time of the parts on a machine for the first operation and
transportation time of the parts from the Ffirst machine to a machine for the second
operation. Therefore, the operatien sequencing problem formulated as TSP cannot be
solved without transitional costs for oll operatien peirs.

When solved separately or serially, their mutual optima cannot be guaranteed.
Machining operations sequencing and machine tool selection problems are two core
problems in process planning for discretely machined parts. In this paper, the interrelated
two problems cre integrated and analyzed, zero-one integer programming mode! for
the integrated problem is formulated, and the solution methods are developed using

| a Tabu Search technique.
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solutions are found.
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LB’;, = SLQ% lower bound,

UB A3 upper bound,
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0. Initialize: Set UB = o0: j = 0: =g,
and Input w,
Push the original problem onto the stack,
1. (a) If the stack is empty and UB =
stop. No solution is found.
{b} If the stack is empty and UB { oo,
stop. The solution ¢* with cost UB is
found,
(¢) Otherwise, pop 2 subproblem SJU
from the stack, and go to Step 2.

2. Lower Bounding:

(a) If LB, = UB, fathom subproblem s,

and return to Step L.

{b} It LB{;( UB and j=], go to Step 4.

(c) If LB.(UB and j=J, go to Step 3.
3. Upper Bounding:

(a) If LBXUB, set UB=LBY:

curtent best solution ¢* = g,
(b) Return to Step 1.

4. Branching and Feasibility Test:

Ji
(a) For all m € M‘ if }E%'Pt}mswim

(feasible), generate subproblems S{,tlm
(b) Push subproblems into stack, accord-
ing to a non-decreasing order of lower
bound,

{c) Return to Step 1,
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5.1. &7| 7kzal W

Hl 0187158 718 ARR W, =800, Ym=12:+5,
A Ao s, 8 W] WHE B T
&I Zge 27| 7hEEsE SEEAY:

IFS; = gu (2)—gi (4)—ge (4),

B2 2t &8 Azt

1 2 3 4 5

1 K1l 7 27 26 17

2 19 19 15 19 10

[Tmal =

3 5 17 37 36 27

4 8 20 4 39 30

5 18 18 14 5 28

IFS; = g2 (2)=gn (1) =g, (3)—
gz (1)—gx (2),

IFS; = gu (4)—g2 (5)—gn (4)—g4 (5).

olmi2] F 714 J+F A g2 7 717
o A3l W, = 770 &, W.=7208, W,=
2808, W,=680%, W,=780%0|n, & YA
Az (F 71A 7k AIRY + 3 AIDR
425880t}
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I, = gy, (2)—>gy (5)—gw (4), B, = 420%,
0, = gn (1)—=ge (2}—=ga (3) =g (1) =g
(2), B, = 1848%,
;= g (4) g2 (5)—gs (4) =g (3),
B, = 13438
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