N4

UNC CHARLOTTE
The WILLIAM STATES LEE COLLEGE of ENGINEERING

Senior Design Project Description

Company Name | Cummins Date Submitted | ///19/2020
Project Title Combustion Cylinder Bore Imaging Planned Starting | Spring 2021
(CUMMINS BORE) Semester
Personnel

Typical teams will have 4-6 students, with engineering disciplines assigned based on the
anticipated Scope of the Project.

Please provide your estimate of staffing in the below table. The Senior Design Committee will
adjust as appropriate based on scope and discipline skills:

Discipline Number Discipline Number
Mechanical 4 Electrical

Computer Systems

Other ( )

Company and Project Overview:

Cummins Inc., a global power leader, is a corporation of complementary business segments that
design, manufacture, distribute and service a broad portfolio of power solutions. The company’s
products range from diesel, natural gas, electric and hybrid powertrains and powertrain-related
components including filtration, after treatment, turbochargers, fuel systems, controls systems, air
handling systems, automated transmissions, electric power generation systems, batteries, electrified
power systems, hydrogen generation and fuel cell products.

Headquartered in Columbus, Indiana (U.S.), since its founding in 1919, Cummins employs
approximately 61,600 people committed to powering a more prosperous world through three global
corporate responsibility priorities critical to healthy communities: education, environment and
equality of opportunity. Cummins serves its customers online, through a network of company-
owned and independent distributor locations, and through thousands of dealer locations worldwide
and earned about $2.3 billion on sales of $23.6 billion in 2019.

The Cummins engine segment manufactures and markets a broad range of diesel and natural gas-
powered engines under the Cummins brand name, as well as certain customer brand names, for the
heavy and medium-duty truck, bus, recreational vehicle (RV), light-duty automotive, construction,
mining, marine, rail, oil and gas, defense and agricultural markets. In a combustion engine,
cylinder bore reliability is a key area of interest and is the focus of this project. See photo below of
a cylinder bore:
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Project Requirements:

The objective of this project is to devise a method of photographically scanning cylinder bores to
visually assess damage and wear that is less expensive and easier to use than current commercial
systems. The photograph below shows an “unrolled” image of a worn cylinder bore:

The project will investigate using a contact imaging scanner (CIS) for the visual assessment. CIS
elements are used routinely in printer/scanners:
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The team will assess CIS alternatives and slect one for modification to do single line imaging with
a minimum resolution of 600 dpi.

Here are some example sensors. https://compo.canon/en/product/cis/list.html The “Camera Link”
interface is preferred as it allows for PC/software access of the pixel data at high speeds. Other
approaches could be considered. Note: these sensors are designed to image a surface (e.g. paper)
that is in contact with the sensor. For the cylinder bore, the sensor will be elevated from the
surface via spheres (carbide, ruby, etc.) to maintain a constant working distance while avoiding
contact at the edges.

Clearance to avoid rubbing and twasting

Ball on each end

Thus, the project will be primarily focused on the modification of a CIS sensor accommodate this
“stand-off”. This line scanner will subsequently be integrated with motion control for rotation in
the bore. That motion control is outside the scope of this project.

Cummins will supply test cylinders to use during proof of concept testing along with results from
current inspection methods to be used for assessment purposes.

Expected Deliverables/Results:

e A CIS sensor that can image an axial line along a bore (100-200 mm diameter, 200-300 mm
length) at 600 dpi (or better) with PC interfacing (e.g. existing Camera Link)

e While the motion control is outside the project scope for the proof of concept scanner, the
Final report shall have a section that comments on potential design concepts for how this
would be done.

Disposition of Deliverables at the End of the Project:

Hardware developed is the property of the Industry Supporter. The work product will be displayed
at the last Expo then immediately handed over to the supporter unless arrangements have been
made to deliver at a future date.


https://compo.canon/en/product/cis/list.html
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List here any specific skills, requirements, specific courses, knowledge needed or suggested

(If none please state none):

e Interest in precision metrology



