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Approach Flexibility meaning
Manufacturing » The capabilityv of producing different parts without major retooling
» A measure of how fast the company comverts its process (es) from
malding an old line of products to produce a new product
+ The ability to change a production schedule, to modify a part, or to
handle multiple parts
Operational « The abilitv to efficiently produce highly customized and unique
products
Cuastomer » The ability to exploit varions dimension of speed of delivery
Strategic +« The abilitv of a company to offer a wide variety of products to its
customers
Capacity + The abilitv to rapidly increase or decrease production levels or to

shift capacity quickly from one product or service to another
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The linear program is: 40X, -15X, 100
Minimize Z=3x, *+9x, T 14‘;} -
subject to: 40x, + 15x, > 100 o o )\f(f\ "
14x, +35x, > 140 i
X; £33
X; €9 e
X, %, 20 — [ —
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Machine Tools _ Machining processes

Harzontal Slab milling Face milling End milling
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Table 4 Recommended speeds ond feeds for the foce milling of ferrous ond nonferrous alloys with both
high-speed steel and carbide cutters
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Ea impossible as an indexing result. For example, let it be required to
index for 6 equal spaces; then 4% eguals 624 turns. If 14 equal

S T

Fig. 9-14. Simple indexing mechandism.

spaces are required, then #9244 equals 284 turns. In these examples,
the answer was a mixed number.

RULE FOR CALCULATING THE NUMBER OF TURNS OF X
R THE INDEX
To obtain the number of turns (whole or fractional)} of the index
erank for one division of any desired number of equal divisions
on the work, divide the number of turns for one revolution
of the spindle (usually 400 by the number of equal divisions

desired.
The formula to find the number of turns is
40
Tr= N

whm‘(‘ T = mumber of turns or parts of a turn and NV = number of
divisions regquired.

exameLE 1: Index for 5 divisions.

soLuTIoN: Using the formula above and substituting 5 for /&,
we get 40 or B turns.

THE INDEX HEAINV AND INDEXING OPERATIONS
ExavrLE 2: Index for 7 divisions.

soLuTion: Using the above formula and substituting 7 for IV,
we get 404 or 5324 turns.
ExavmpLE 3: Index for 48 divisions.

sorurion: Using the above formula and substituting 48 for N,
we get %5, or 35 tarn.

Fig. 9-15. Index plate and scctor.

INDEX PLATE ann sgcTor. The fractional parts of a turn involve
the usze of an index plate and a sector. Referring to Fig. 9-14, it will
be ohserved that the index pin at the end of the index handle enters
a hole in the index plate. IT only full turns were used in indexing, one
hole only would be necessary; if only turns and half turns were
required, two holes in opposite sides of the plate would answer; buat
a great number of different fractional parts of a turn are required for
different spacings, and in order to measure them accurately and
easily, the index plates and the sector are provided.

The indexr plale (Fig. 9-15) is a circular plate, arranged in front of
the index handle, provided with a series of six or more circles aof
equally spaced holes.

The Brown & Sharpe Manufacturing Company regularly furnish
index plates with circles of holes as follows:

Plate 1L 15—16—17-18-19-20
Plate 2 21-23-27-29-31-33
Plate 3 37-39-41-43—47-49

For divisions which cannot be obtained with any of these circles
Aiffarantinl indexine is nsed.
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Grinding

(b)

(a) () Cylindrical (a) intemal and (b) extemal grinding.
Surface grinding with (a) a herizontal spindie; (b) a vertical spindle.

—

Grinding wheel

Abrasive sticks

Waorkpiece
Warkpiece

Top view

Reciprocating

abrasive stick
Side view -—
Lap Motion of workpiece
Abrasive material
(d)

Workpiece
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D.C. Power
Supply

EDM
Machine Tool

Basic EDM System
With die-sinking EDIM systems, the electrode {cutting tool) and workpiece are held by the
machine tool, The power supply controls the electrical discharges and movement of the
elactrode in relation to the workpiece. During operation the workpicce is submerged in a
Path of dielectric fuicl, (DieSinking EOM is also called Sinker, Ram- Type, Comergional, Plunge or Yertical ED M)
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Dielectric bath
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Discharge

Material removed .+,

from workpicce  .° o +—— Flow of diclectric flunid

Warkpiece
Cavity created
by discharge

Anade (+)

(a)

Tool holder and
feed mechanism

Dielectric fluid

Filter

Wire electrode

Workpicee

(b)
Ficure 8 EDM (a) die sinking and (b) wire cutting.
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