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Drill Presses and Power Saws I

MTT 145



COURSE DESCRIPTION: This course provides instruction in all types of drilling machines and power saws.   This course is aligned with NIMS certification standards.   This course supports CIP code 48.0507.

CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
Theory

2 credit hours

Lab


4 credit hours

Total


6 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)

Determined by college unless stated otherwise.

CO-REQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
Determined by college unless stated otherwise.

INSTRUCTIONAL NOTE:  Foundational academic skills in General Math such as integers, percents, ratios and proportions, metric system, linear equations, and Technical Writing such as research, organization, organization, composition, documentation, report are used throughout this discipline.
INDUSTRY COMPETENCIES

· Interpret the sequence of operations for machining parts
· Set up and operate a drill press NIMS LEVEL 1 DUTY 2.8a

· Perform routine drill operations NIMS LEVEL 1 DUTY 2.8b

· Set up and operate power saws for cutoff operations NIMS LEVEL 1 DUTY 2.X

· Perform power saw operations NIMS LEVEL 1 DUTY 2.X

· Set up and perform drilling operations with a radial drill NIMS LEVEL 2
· Set up and perform taper reaming and subsequent pipe tapping NIMS LEVEL 2
COURSE OBJECTIVES

The cognitive objective of this course is for each student to comprehend foundational knowledge of machine shop operations.

The performance objective of this course is for each student to apply foundational knowledge of machine shop operations encountered in a classroom simulated industrial environment. 
INDUSTRY COMPETENCIES/STUDENT PERFORMANCE 

	INDUSTRY COMPETENCY
	CRITERION OBJECTIVE

	Module A NIMS LEVEL 1 Drill Press Operations

	Setup and operate drill presses. Perform routine drill press operations. NIMS LEVEL DUTY 2.8a

Interpret the sequence of operations for machining parts


	Given a semi-finished part, process plan, part print, hand, precision and cutting tools.

Produce a part matching the process plan and the blueprint specifications.  The part specified will be in the semi-finished state having been squared up on the outer surfaces completed with five center drill locations. Each hole must have two secondary operations.  The secondary operations will consist of reaming; spot facing, countersinking, counter boring, and counter drilling.  At least one hole must be a blind hole and one a though hole.  At least one hole will be power tapped.  Finishes are at least 250 microinches, no sharp edges, and the mouths of all holes are lightly countersunk.  The accuracy level should be =/- 1/64 on al fractions, holes squared within .005 per inch, drilled diameters, =.006, -.000.  Reamed diameters + .001, -.000, =/-.005 on all decimals unless otherwise specified on the blueprint.  NIMS DUTY 2.2

	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify the different types of drill presses

· Identify drill press accessories

· Describe the function of each drill press accessory

· Describe how to operate a drill press

· Explain the safety procedures associated with drill press use


	Module A NIMS LEVEL 2 Drill Press Operations

	Set up and perform drilling operations with a radial drill NIMS LEVEL 2

Interpret the sequence of operations for machining parts
	Given blueprints, sketches, notes, completed process plan, verbal instructions, production schedule, tools, precision measurement tools, machine tool and accessory inventory, standard workbench, radial drill press with capacity to adequately to control and drive drills of the diameter specified in the print (Drill press angle plate must have a tapping cycle or a reversible clutch spindle), material matching the requirements of the print material: 1215 Cold Rolled Steel (CRS), cutting fluids, 6” drill vise, screws, studs, nuts washers and clamps sufficient to secure the vise or the part; assorted parallels, composition hammer, assorted morse taper sleeves fitted to the machine spindle, drill chucks, drills, reamers, countersinks, centerdrills and the necessary taps, scriber, layout ink, prick punch, ball-peen hammer, tap wrenches, 6” dividers, surface gauge, required micrometers, combination set, 6” rule, 6” vernier, dial or electronic caliper, Go/NoGo gauge for threads, plug gauges, telescoping gauges, Machinery’s Handbook

Set up the centerdrill, drill, countersink and tap a series of holes to specification. Perform other operations as required by the blueprint.  The part meets specifications, production and safety practices are appropriate and paperwork is completed. NIMS LEVEL 2

	Set up and perform taper reaming and subsequent pipe tapping.  NIMS LEVEL 2

Interpret the sequence of operations for machining parts
	Given blueprints, sketches, notes, completed process plan, verbal instructions, production schedule, tools, precision measurement tools, machine tool and accessory inventory, standard workbench, drill press with capacity adequate to control and drive a 1-11 ½ “ National Pipe Thread (NPT) (Drill press must have a tapping cycle, tapping head assembly or a reversible clutch spindle), part matching material matching requirements of the drill press blueprint material: 1215 Cold Rolled Steel (CRS), cutting fluids, 6” drill vise, screws, studs, nuts washers and clamps sufficient to secure the vise or the part; assorted parallels, composition hammer, assorted morse taper sleeves fitted to the machine spindle, drill chucks, drills, reamers, countersinks, centerdrills and the necessary taps, scriber, layout ink, prick punch, ball-peen hammer, tap wrenches, 6” dividers, surface gauge, required micrometers, combination set, 6” rule, 6” vernier, dial or electronic caliper, Go/NoGo gauge for threads, plug gauges, telescoping gauges, Machinery’s Handbook.

Set up, drill, taper ream and tap a series of holes to blueprint specification.  The part meets specifications, production and safety practices are appropriate and paperwork is completed.  NIMS LEVEL 2

	ENABLING OBJECTIVES/KEY INDICATORS

	Same as above


	Module B NIMS LEVEL 1 Power Saw Operations

	Power Saw Operation: Set up and operate power saws for cutoff operations. Straight Cut

NIMS LEVEL 1
	Given the knowledge taught in class, a length of bar stock, a process plan, blueprint, hand and basic measuring tools including soft faced hammer, files, wrenches and a power saw with an appropriate blade installed.

Set up and perform power saw cutoff operations (Straight Cut) to specification.  The part should be free of sharp edges and within 1/64”.  NIMS LEVEL 1

	Power Saw Operation: Set up and operate power saws for cutoff operations. (Sawing an Angle) NIMS LEVEL 1
	Given the knowledge taught in class, a length of bar stock, a process plan, blueprint, hand and basic measuring tools including soft faced hammer, files, wrenches and a power saw with an appropriate blade installed.

Set up and perform power saw cutoff operations (Sawing an Angle) to specification.  The part should be free of sharp edges and within 1/64”. NIMS LEVEL 1

	Power Saw Operation: Set up and operate power saws for cutoff operations. (Sawing a slot on a vertical saw) NIMS LEVEL 1
	Given the knowledge taught in class, a length of bar stock, a process plan, blueprint, hand and basic measuring tools including soft faced hammer, files, wrenches and a power saw with an appropriate blade installed.

Set up and perform power saw cutoff operations (Sawing a slot on a vertical saw) to specification.  The part should be free of sharp edges and within 1/64”.

NIMS LEVEL 1

	ENABLING OBJECTIVES/KEY INDICATORS

	· Identify the different types of power saws

· Select the proper saw blade

· Describe how to operate a power saw


· Explain the safety procedures associated with power saw use

	Module B NIMS LEVEL II Power Saw Operations

	Set up and perform contour sawing to a layout.  Choose and mount appropriate blades.  Weld, break and reweld blades as necessary.  NIMS LEVEL 2

Interpret the sequence of operations of machining parts
	Given blueprints, sketches, notes, completed process plan, verbal instructions, production schedule, tools, precision measurement tools, part matching the material requirements of the print, material: (1018 Hot Rolled Steel HRS), bandsaw adequate to the task, layout surface plate at least 12”x18”, Surface gauge, layout height gauge, combination set, scriber, layout ink, prick punch, ball-peen hammer, common workbench, angle plate, C-clamps, parallel closing clamps, magnifying glass, radius gauges, 6” dividers, Machinery” Handbook,

Use the contour bandsaw to produce a part to specification.   The part meets specification, production and safety practices are appropriate and paperwork is completed. NIMS LEVEL 2

	ENABLING OBJECTIVES

	Same as above


COURSE CONTENT OUTLINE

MODULE A   Drill Press Operations

· SAFETY

· TYPES OF DRILL PRESSES

· DRILLING MACHINE ACCESSORIES

· TWIST DRILLS

· CUTTING SPEEDS AND FEEDS

· DRILL PRESS OPERATIONS

MODULE B   Power Saw Operations

· SAFETY

· TYPES OF METAL SAWS

· CONTOUR BANDSAW PARTS  & ACCESSORIES

· CONTOUR BANDSAW OPERATIONS

RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  The instructor should develop 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.  The instructor should use the following test item types for each level of learning:

Knowledge:  Alternative Response test items (true/false or yes/no) 

Comprehension:  Multiple Choice

Application: Multiple Choice, Short Answer Exercises

The table of specifications below identifies the number of criterion objectives per module.  The instructor should ensure each student meets the performance and standards published in each objective. 

TABLE OF SPECIFICATIONS

	Domain of Learning/

Content
	Cognitive Domain

Knowledge Comprehension   Application
	Total Cognitive 
	Total Performance

	Drill Press
	2
	3
	
	5
	2

	Power Saw
	1
	2
	1
	4
	2
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