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Machining Sequence Generation with Machining Times for Composite Features
Seo, Y. H.* and Choi, H. G.**

ABSTRACT

For more complete process planning, machining sequence detenmination is critical to attain machining
economics. Although many studies have been conducted in recent years, most of them suggests the non-
unique machining sequences. When the tool approach directions(TAD) are considered for a feature, both
machining time and number of setups can be reduced. Then, the unique machining sequence can be
extracted from alternate(non-unique) sequences by minimizing the idle time between operations within
a sequence. This study develops an algorithm to generate the best machining sequence for composite
prismatic features in a vertical milling operation. The algorithm contains five steps to produce an unique
sequence: a precedence relation matrix(PRM) development, tool approach direction determination,
machining time calculation, alternate machining sequence generation, and finally, best machining
sequence generation with idle times. As a result, the study shows that the algorithm is effective for a
given composite feature and can be applicable for other prismatic parts.

Key words : Machining sequence, Composite prismatic features, Tool approach direction, Precedence

relation matrix, Machining time, Idle time
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Fig. 1. Flow chart for generating the best machining sequences
and tool approach directions.
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Fig. 9. Precedence relations in a composite feature.
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Fig. 10. Dimensions of a composite feature.
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Table 2. Precedence relation matrix for a composite feature

3 g 1 2 3 4 5 6 | SCF|SEQ

1 T T T 3

2 0

3 0

4 G 1

5 ¢

6 0 fl
SRFi 0 1 1 1 1 0

f): free feature('.' SRF¢=SCF:=0)

Table 3. Non-unique machining sequences for a composite
feature

7HEEM

F{, F4, F2, F3, F5, F6 F1, F4, F6, F3, F5, F2
Fl, F4, F2, F3, F6, F5 Fl1, F4, F6, F3, F2, F5

7HEeM

B3| ek

Fl, F4, F2, F5, F3, F6| 211 F1, F4, F6, F5, F3, F2

Fl, F4, F2, F5, F6, F3| 22| F1, K4, F6, F5, F2, F3

Fl, F4, F2, F6, F3, F5|23 [ F1, F4, F6, F2, F3, F5

Fl, F4, F2, F6, F5, F3| 24| F1, F4, F6, F2, F5, F3

Fl, F4, F3, F2, F5, F6(25 F6, F1, F4, F2, F3, F5

F1, F4, F3, F2, F6, F5| 26| F6, F1, F4, F2, F5, F3

Fl, K4, F3, F5, F2, F6|27| F6, Fl, F4, F3, F2, F5

Fl, K4, F3, F5, F6, F2| 28| F6, F1, F4, F3, F5, F2
Fl, F4, F3, F6, F2, F5|29|Fs, F1, R4, F5, F2, F3
12 |F1, F4, F3, F6, F5, F2[30| F6, F1, F4, FS, F3, F2

= A R IR EN R S B

13 {F1, F4, F5, F3, F2, F6|31|Fl, F6, F4, F2, F3, F5

14 {Fl, F4, F5, F3, F6, F2132|F1, F6, F4, F2, F5, F3
15 | F1, F4, F5, F2, F3, F6133|F1, F6, F4, F3, F2, F5

16 | F1, F4, F5, F2, F6, F3|34 | F1, F6, F4, F3, F5, F2

17 |F1, F4, F5, F6, F3, F2|35| Fi, F6, F4, F5, F2, F3

18 | F1, F4, F5, F6, F2, F3|36| Fl, F6, F4, F5, F3, F2
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Table 4. Machining times depending on tool approach directions for a composite feature

2o o AL 7} A 7 A 7} 4] 2H A} 7

SAY FrESwy (:l'ml) (i) ;:‘:nl‘l!l) %—l’(’;i:) 3 _}(T‘r}:i;) e 7&"‘](;];3‘) e
Fl +Y 80 50 60 13.42 1.04 14.46
-Z 80 60 50 13.67 1.27 14,94
F2 -Z 40 S0 10 0.99 0.46 145
F3 +Y 40 50 30 296 . 0.46 342
~-X 15 100 90 593 0.30 6.23
F4 +Y 90 LS 100 8.43 0.39 8.82
-Z 90 100 15 9.55 2.21 11.76
F5 -Z 20 10 35 0.63 0.04 0.40
X 15 100 70 5.76 0.38 6.14
Fé6 +Y 70 15 100 6.78 0.31 7.09
=Y 70 15 100 6.78 0.31 7.09
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