AG WELDING / SHOP SKILLS


NAME  ______________________________                                                  

COLD METALWORK UNIT





                                    CUTTING AND MARKING METAL


DATE____________________  Per.______
Scratch Awl

· Wood or plastic handle with ___________________shank.
· Held in hand and used like a pencil.
· Used to _______________ marks into the metal.

Scribe or Scriber

· Also used to scratch or etch a _________ into steel.  
· Similar in size to a _______________________. 
· Sharp tip made of carbide or ____________________ steel.

Soapstone or Chalk

· Soapstone is  a ___________________ that can effectively mark most metals
· Can be ____________________ to layout fine lines
· _________________ off of completed projects
· Common chalk can also be used on many metals for rough marks.
Layout Tools

· Dividers

· Two steel legs with _________________________.

· Used for making arcs or circles.

· Useful for transferring measurements from _________________________.

· Given name because they can be used to divide two measurements into two equal parts.
Center Punch




· Steel punch with a _______________________.
· Used to make a dimple in the steel at a point where a _______________is to be drilled with a twist drill.
· Procedure for Use:
1. Place the point of the center punch on the center point of the hole to be drilled.

2. Hold Punch straight.

3. Give the punch a light tap with a steel ball peen hammer.

4. Check to make sure indention is in the proper place.

5. Place the punch back in the dent and strike with one sold blow of the hammer.

CUTTING METAL

· Metal can be cut in many different ways using a variety of tools.
· Metal can be sawn, sheared, filed, or ground to alter its shape and size.
· The _______________, ____________, ___________ and ___________________ are the most common tools used to cut metal.

Hacksaw
· Probably the most common and simplest tool used to cut ______________.
· Can be any device that can hold a ________________.
· __________________ hacksaws, rigid ____________ hacksaws, or mini hacksaws are all common examples of hacksaws.  

Tips for Successful Hacksaw Use:

· The saw blade should be chosen so that 3 teeth are in contact with the material to be cut.
· Blades come in 10 and 12 inch lengths.
· The coarseness of the blade is determined by the number of teeth per inch.
· Blades are typically 14, 18, 24, or 32 teeth per inch.
· The more teeth per inch the thinner the metal they are used on.

Hacksaw Cutting Procedure

1. Measure and Mark the metal to the correct length.

2. Secure the material firmly in a vice or with clamps.

3. Using either a cold chisel or the corner of a file make a notch on the edge of the metal to be cut at the point which you desire to cut.

4. Place the saw blade in the notch.

5. Slowly draw the saw backwards with no pressure on the blade.

6. Push the saw forwards with light pressure to begin the cut.

7. Reverse the blade with no pressure to clean out the teeth of the saw.

8.  Repeat step 6 with more pressure only on the forward stroke.

Files

· Files are classified by length, shape, design, teeth, and ________________ of teeth.
· A single cut file has teeth only cut in __________________________.
· A double cut file has teeth in ___________________________.
· A double cut file cuts faster than a single cut because 
______________________________________________________.

· Files come in three different textures
· _________________ files are the coarsest.
· _________________ are a medium coarseness
· _________________ are the finest teeth size used for finishing a files 
· Two other types of files include the Rasp and the Curved tooth file.
· A ________________ has sharp raised teeth that are not suitable for steel, but work well on wood or soft metal.
· A _________________________ file is used on soft metal and has teeth that follow a crescent shape.
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Filing Procedures

1. Be sure that metal is securely clamped to the work bench or in vice.

2. The act of filing will cause the metal to vibrate thus it must be securely held.

3. A file cuts on the forward stroke only.

4. Hold file with two hands, one on the handle, the other at the point.

Snips and Shears

· Sheet metal and other thin metals can be cut with _________ or __________.
· Both resemble _________________ in form and function.
· There are two basic types of snips, ____________ and ________________.
· Regular snips are only suitable for making ____________________ cuts.
· Aviation snips come in __________ types, one for making left handed curves, one for right handed curves, and one designed for straight cuts.
Cold Chisel

· Cold chisels are made of ______________________ that has been shaped, tempered, and hardened.
· Chisels are well suited for __________ mild steel when driven by a hammer.
· Cold Chisels have four different cutting edge designs.
· A ____________________ for cutting steel

· Cape, Round, and Diamond for cutting grooves.

Bending Metal
· Metal that is said to _____________________ can be bent and worked into different positions, and shapes.
· Mild steel can be bent cold in sizes up to ____________________.
· Mild steel is often worked ____________for ornamental purposes such as hand rails, or fencing.
· Brakes can only bend sheet metal up to ___________ thick (.0747” or 5/64”)

Piranha Ironworker

· __________ operator is allowed to use the machine at a time
· Safety glasses must be worn at _________________________

· All guards must be in place
· All material must be ___________________ (clamped) securely
· Machine cannot hurt anyone when _________________

· Sheared edges are as sharp as a knife, be careful not to get __________
Piranha Has 3 Functions

___________________, _______________________, _________________________

Foot Shears

· One operator is allowed to use the machine at a time, _________________!!!
· Safety glasses must be worn at _______________________.
· Safety zone of __________ feet away from the operator
· Sheared edges are as __________________________, be careful not to get cut
· Do not put any part of your body in the ______________________ at any time
· THIN SHEET METAL ONLY!!!

Bench Grinders
· Use shields and other safe guards to ____________ personnel

· Adjust tool rest so it is no more than ________ away from the wheel

· Safety zone of ____________ away from the operator, keep body parts away from the wheel

· Restrain _________________ & _________________.  Do not wear jewelry

· Wait for the machine to reach full speed before using.

Wire Wheels

· Wait until machine reaches ___________________ before using
· Use the ______________ lower half of a stationary spinning wheel (3 to 6 o’ clock position)
· Hold on tightly to metal touching; the wheel will want to ________________ metal out of your hands
· If a tool rest is present, keep metal on tool rest at ____________________

· Do not leave the machine while it is in motion, wait until the ___________ 

_______________ before you leave

Drill Press

· Wear Safety Glasses
· Use a ________________________ to hold material
· Remove metal chips with a __________________, never by hand
· Ease up on down ___________________ as the bit breaks through the material
· Don’t drill with a __________________

· Don’t add excess pressure, you’ll overheat and _____________the bit
· Add cutting oil when drilling thick pieces
· If the bit binds, __________________________ and remove the bit by hand
· Wait until the machine comes to a complete stop before _______________ the bit or metal
· Remove the drill _____________immediately before and after using the drill

Drill Press Procedures

· _______________________ the middle of the hole to be drilled
· Set material in a vice or clamp to table
· Make sure the drill bit is secure in the chuck, use the _______________ to tighten the bit
· Check to see the bit is spinning true, no _________________!!!
· Line up the drill bit with the ____________________ mark
· Drill hole at the _________________ speed
· Remove bit and _______________________ when finished
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Tap and Die Threads

· NC – ______________________– Less thread count per inch
· NF – ______________________ – More thread count per inch
· NPT – __________________________ – Standard thread type used on all pipe

Taps

· Used to thread the _______________ of a hole to match a bolt
· The _________________ hole size must be drilled before tapping threads
· To keep a tap from _____________________, cutting oil must be used on thicker metals
· When threading a tap, back out the tap _______ rotation for every _______ rotations in

Dies

· Used to thread the _____________ of a round piece of metal to match a nut
· The correct size ___________________ must be selected before dying threads ( ½” round bar – ½” die)
· To keep a die from overheating, ________________ must be used
· When threading a die, back out the tap one ___________________ for every two rotations cut
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