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[ ] High/low rang Switch

[ |Spindie

[ | Feed control level

[ ]spindle brake

[ ]Manual feed handwheel

[ ] High/neutral/low lever

[ ] Variable speed dial

[ | Speed change handwhee

|:| Power feed transmission engagement crank

[ ]Quillstop

[ ] Micrometer adjusting nut

] Quil

|:| Feed reverse knob

[ ]Quilllock
[ ] Quill feed handle
[ ] Quill feed selector knob
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Manufacturing processes
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Polishing -Automated -Bonding -Brazing -Manual -Riveting-Plating-Soldering-Welding
- Extrusion -Forging -Rolling-Bar Drawing -Wire Blow Molding- Drawing- Centrifugal
-Die Casting -Investment Permanent Mold -Sand Casting -Bending-Punching -Grinding
-Blanking- Drawing-Shearing -Spinning-Casting -Compression Molding —Extrusion
Injection Molding-Thermoforming -Transfer Molding -Boring -Drilling Facing -Grinding
Milling-Planning -Turning -Sawing -ECM, EDM- Anodizing -Honing -Painting

Deforming Sheet Metal g?(l)}slggi Assembly

Bending

-| Extrusion

—{ Polishing

-‘ Welding
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Use a crane and choker to
haul heavy bars,

while an assistant helps
control the metal bar!

Two people hand carry
long bars by preventing
the leading edge from
harming people and
objects.
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Knowing Coolant Ratios While there is a general shop ratio
usually around 40 to 1 for most products, different applications may
require an exact dilution ratio. For example, a given coolant might
work best at 25/1 for milling but 45/1 for grinding. Too much syrup
adds nearly no benefit but adds needless cost. But more importantly
too little degrades the performance of the mix and it even

rusts the machines! Cutting different metals on the same machine
can even require differing ratios: steel can be successfully cut with
thinner coolant mixes than titanium, for example
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DESIGNATION AND RELATIVE POSITION OF s ke ool g550 )
VIEWS HOWPUCININ R
An object positioned in space may be imagined as Sl iz & Jilil (slales slass ¥
surrounded by six mutually perpendicular ¢cene mutually perpendicular ;1 sz _f
planes. So, for any object, six different views may be ez oyl 1) e 4D LD
obtained by viewing at it along the six
directions, normal to these planes. Figure A shows an
object with six possible directions to
obtain the different views which are designated as
follows:
1. View in the direction a = view from the front
2. View in the direction b = view from above
3. View in the direction ¢ = view from the left
4. View in the direction d = view from the right
5. View in the direction e = view from below
6. View in the direction f = view from the rear

b

i

s
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KEYPOINT:
Never reach under, or worse, walk under a heavy object during a lift.
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|:| Inside jaws: used to measure internal of an object
|:| Main scale: scale marked in inches and fractions
|:| Vernier scale: gives interpolated measurements in fractions of an inch
|:| Outside jaws: used to measure external diameter or width of an object
|:| Main scale: scale marked every mm
|:| Retainer: used to block movable part to allow the easy transferring of a measurement
|:| Depth probe: used to measure depths of an object or a hole

|:| Vernier scale: gives interpolated measurments to 0.1 mm or better
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Drill Press Vises Cannot Hold Work for Milling!

Never use drill press vises for operations that produce a
side thrust such as milling. They are designed for vertical
pressure only.

solawl ))5 olKws ‘5‘].3 J-l)) o); )| A;L; l)>
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There are two lubrication systems on lathes: one for the
ways using a viscous thick) way lube and one for the
spindle and gearbox called spindle oil.
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Safety Note About Long Bars:

Long bars running entirely Through the headstock can
present a serious safety problem. When holding and
machining these bars be absolutely sure that the far end out
of the headstock into the shop) is guarded and supported. If
this step is not performed

az ogdd Cule) Jlie el S5 oS Jye )0
folidl walg>  Slasl

Dressing and Truing a Grinding Wheel, What’s the
Difference?

Using a diamond or other wheel dressing tool to restore
wheel shape

and zero runout is called truing the wheel. Re sharpening
it to cut

better is called dressing-in truth they are one and the same
action.

See balancing the wheel, coming up.

2ol 0953 b Saw Eiz memal Solis
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True the universal head (if equipped)

Check all safety guards

Bolt the work to the table using clamps

Test the coolant before starting the cut

Lock all unused axes including the quill lock/
backlash compensator

Calculate and select the RPM

Align the spindle with the part datum's

Mount the cutter

Calculate and select the feed rate

Mount and align the work-holding accessory
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Face Grooving

There are two types of grooves made on the lathe. The first is
similar to a parting tool cut, a groove into the outer round surface
of a part, while the second is on the face of the work. Tools

used for outside diameter grooving are similar in tip shape but
shorter than parting tools. Face-grooving tools must be slightly
modifi ed with extra side clearance to fi t within the outside curvature
of the groove the tool makes (Figs. 12 and 13).

Expect a repeatability of 0.0005 in. for the width of the

formed groove, which is often a critical feature. Diameter
repeatability depends on the positioning method of the lathe

and is from 0.01 to 0.05 mm

) Side groove Face gr
Face Grooving
Trepanning Tool

oove/
o S

:

‘

Trepanned face

Extra side clearance required
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Precision grinding is an operation that usually follows turning, drilling, and milling. It
improves surface finish and accuracy, plus it shapes metal that’s hardened beyond the
capability of stan-dard cutters. Grinding produces finishes as smooth as 16 mIn with
repeatable tolerances near 0.003 mm (Fig. 14). Removing metal with a grinding wheel
seems different from cutting it away; it’s even called an abrasive process. The Latin
root, abrade, means to scratch or wear away, not cut. The left-over slurry produced by

grinding doesn’t look anything like chips. It’s a dust, or mud if coolant is used.
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But examined closely, the waste particles reveal microscopic chips along with broken
abrasive grains and bonding agent torn from the wheel. Before those grains broke away,
they were actu-ally tiny negative rake cutters, each with its sharp edge, making one
chip per revolution as it whizzed by the work surface—but

that also means external and internal heat. But in this case, the heat is so great that
metals that oxidize ignite, resulting in sparks (Fig. 15)
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Electron Beam Machining:

This machining process works on basic principle of conversion of kinetic energy of
electron into heat energy. When a high speed electron impinges on a workpiece, they
convert its kinetic energy into heat energy. This heat energy used to vaporize material
at contact surface. This process is carried out in vacuum otherwise the electron will
collide with air particle and loses its energy before impinging on work material. This is
basic principle of EBM machining.

High vollage cable (30 KW, Do)

YA collzd
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A pattern of holes drilled by EBM is shown in Fig. 17.

Workpiece material: stainless steel; Thickness: 0.2 mm; Diameter of hole: 0.09 mm;
density of holes: 4000 per cm?; distance between holes: 0.16 mm: distance between
rows: 0.16 mm; time required to drill one hole:10 ps
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4- Tickoo Sham, SOLIDWORKS 2017 for Designers, 2017, CADCIM Technologies.

5- CADArtifex, SOLIDWORKS 2018: A Power Guide for Beginners and Intermediate
Users, 2017, CADArtifex.

6- Gaurav Verma , Matt Weber, 2017,SolidWorks 2017 Black Book, CADCAMCAE
WORKS.
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