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III-B. Course Outline for Labs (14 labs, 3 hours per lab)

A. Introduction (1 lab)

1. Lab Safety
2. Laser Safety: ANSI (American National Standards Institute) Standard

3. Technical Writing
a. Notebooks
b. Lab Reports
4. Rules and Regulations

B. CO, 1.5kWatt CW (Continuous Wave) Laser (3 labs)
1. Cutting Metal.
a. Write and debug workstation operation program
b. Develop process parameters (speed, power, spot size)
c. Produce cut geometric shapes with laser under computer control
2. Welding Metal.
a. Produce lap welds.
b. Produce butt welds.

C. Ultrashort Pulsed Laser Precision Machining. (3 labs)
1. Hole Drilling.
a. Process parameters and their effect on:
i Hole taper
ii Hole diameter

iii Hole entrance features (prevention of cratering)

2. Electronic Material Processing
a. Direct write of electrical connections.
b. Drilling of via holes.

D. Sealed CO, 100 Watt Laser (3 labs)
1. Emphasis on Modern Approach to Controlling Laser Processing.
2. Marking and Scribing Experiments
3. Light Metal Cutting.

For the above 3 lasers (sections A, B, and C above) the following will be done for
each laser.
1. The metals to be used for the following sections 2 and 3 are: Stainless Steel,
Low Carbon Steel, and Aluminum Alloy.
2. Power and Energy Measurements
a. Effects of spot size.
b. Losses in transmission through optical paths.
3. Metallurgical Effects
a. Examination of heat affected zone.
i Cutting, polishing, and preparing cross-sections.
ii Optical Microscoov










A3 This course has not been offered on a trial basis at IUP.
A4 This course is not intended to be dual level.
AS This course is not to be taken for variable credit.

A6  Similar courses are offered at these institutions:
1. Camden County College; Blackwood, New Jersey
LFO-212 Pulsed & CW Lasers & their Applications
2. Cincinnati Technical College; Cincinnati, Ohio
LOT 6735 Industrial Laser Systems
LOT 6740 Applications of Lasers
3. Indian Hills Community College; Ottumwa, Iowa
H:”? 3Y J.aser Tearhnalnov

622-131 High Power Lasers and Accessories
5. Pueblo Community College; Pueblo, Colorado
PHV 133 Pulsed Laser Systems
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Section C: Implementation
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0.208 FTE additional faculty. (For the source of this faculty resource see pg. 23
of “SSHE Requirements for New Programs”.)

Other Resources

a. Space

Most of this course will be taught using space belonging to the Electro-Optics
Center (EOC). For the part in the IUP space it is anticipated that a new building
will heuropetoictaget tha Yiort- Palifes Tared ick) site bafors thisraarpm.sarts.

in the Fall of 2002. Since this course won’t be taught until the Spring of 02-03
AY there should be no problem with space.

b. Equipment
In order to implement this course, we will need approximately $25,000 in the first
year for hardware.

c. Laboratory Supplies and other Consumable Goods
About $1,000 in the first year and about $1000 per year after that.

d. Library Materials




