
TECH 046






Dr. Samuel C. Obi
PART V: GRINDING AND ABRASIVE MACHINING, METAL-CUTTING SAWS, DRILLING MACHINES AND PROCESSES

GRINDING AND ABRASIVE MACHINING

Types of grinding machines:

A) Surface grinders:

1.  Type i (horizontal spindle and reciprocation table)

2. Type ii (horizontal spindle and rotary table)

3. Type iii (vertical spindle and reciprocating or rotary table)

B) Cylindrical grinders:

1. Center-type

2. Roll-type

3. Centerless

4. Internal cylindrical

5. Tool and cutter

C) Others:

1. Form grinders

2. Thread grinders

3. Pedestal grinders

D) Other abrasive processes:

1. Free abrasive grinding (flow)

2.
Superfinishing

      3.
Vibratory deburring

E) Grinding machine safety:

1. Wheel speed and wheel guard

2. Ring testing a grinding wheel

3. Goggles

F) Selection and identification of grinding wheels:

1. Abrasive types (aluminum oxide, silicon carbide, CBN, diamond etc)

2. Wheel sizes and shapes (straight, cylindrical, straight cup, flaring cup, and shallow dish)

3. Standard wheel marking systems (abrasive types, grit sizes, grade/hardness, structure, and bond types)

4. Interpretation of “A 60 – J8V means”

G) Truing, dressing, and balancing grinding wheels:

1. Truing a wheel

2. Dressing a wheel

3. Balancing a wheel

4. Using single-point and cluster-type diamond dressers

H) Work-holding in precision grinding:

1. On surface grinders

2. On cylindrical grinders

   I) Grinding fluids and methods of application:

1. Water-soluble chemical types

2. Water-soluble oil types

3. Straight oils

4. Flood stream coolant system

5. Through-the wheel system

6. Mist coolant system

J) Problems encountered in grinding and possible causes

METAL-CUTTING SAWS AND PROCESSES

Types of sawing machines

A)  Cutoff machines:


1.  Power hacksaw (reciprocating saw)


2.  Horizontal band cutoff


3.  Universal tilt frame cutoff


4.  Abrasive cutoff


5.  Cold saw cutoff

B)  Vertical band machines:


1.  General-purpose with fixed worktable


2.  Band machines with power-fed worktables


3.  High tool velocity band machines


4.  Large-capacity band machines

C) Applications of the vertical band machine:


1.  Conventional and contour sawing


2.  Friction sawing

D) Using reciprocating and horizontal band cutoff machines:


1.  Cutting speeds


2.  Saw blades and selection criteria


3.  Saw teeth:  material, kerf, width, gage and pitch


4.  Tooth forms: raker, straight and wave


5.  Work holding

E) Preparing to use and using the vertical band machine:


1.  Selecting a blade/using job selector


2.  Welding band saw blades:  shear, grinder, welder/annealer


3.  Installing the band


4.  Adjusting band tension and tracking


5.  Setting saw velocity


6.  Straight cutting


7.  Contour cutting

F) Sawing machine safety:


1.  Eye protection


2.  Hand protection


3.  Blade, feed and speed selection

DRILLING MACHINES AND PROCESSES

A) Types of drilling machines


1.  Sensitive type (note parts, functions, and terminologies)


2.  Upright


3.  Radial


4.  Microscopic


5.  Deep-hole drill


6.  Turret drill


7.  Gang type

8.  Multi-spindle types

B) Drilling machine safety and rules


1.  Hold work with clamps


2.  Wear your goggles


3.  Remove chuck key from chuck


4.  Never stop spindle with your hand


5.  Interrupt feed occasionally to break chips


6.  Use a brush to clear chips


7.  Remove burrs from a drilled work piece

C) Types of drill bits:

1. Two-, three-, and four-flute twist drills (high-helix, low-helix and straight fluted)


2. Center drills


3. Step/sub-land drills


4. Spade and gun drills


5. Drill materials include: carbon steel, HSS, cobalt high speed, and tungsten carbide.

D) Designation of drill:

Drills are measured with a micrometer or drill gage. They come in:


1.  Number size


2.  Letter size


3.  Fractional and decimal sizes

E) Drilling operations

1.  Bit selection (based on the fact that hole making refers to drilling, reaming, counter-boring, countersinking, spot-facing, and tapping)


2.  Drilling speed and feed:  rpm=cs*4/d


3.  Tool holding (chuck, key, bit, taper drill shank adapters, drift)

4.  Work holding:  vises (standard, angular, & universal), v-blocks, step blocks, parallels, angle plates, strap clamps & t-bolts, drill jigs.


5.  Using the depth stop


6.  Breaking the chip


7.  Use of oil


8.  Breaking the hole


9.  Grinding the bit


10.  Using drill point gage


