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1 STATEMENT OF WORK 

Qualified engineering design teams are invited to submit technical proposals for the 
design of an Automated Static COF Tester for Printing Paper, hereinafter referred to 
as the COF Tester. Proposals are to be submitted to the instructors of EGR 3380, 
hereinafter referred to as the client. Upon client approval of a conceptual design, each 
engineering design team, hereinafter referred to as the team, shall build, test, and 
evaluate a prototype device, and shall provide the client with engineering 
documentation of the prototype design. 

Additional instructions and schedules not included in this RFP for completing design, 
presentation, construction, testing, and documentation milestones will be found in the 
course calendar, milestone assignment documents, and other specific documents to be 
distributed by the client at appropriate times during the project. The design, 
construction, testing, and reporting of the COF Tester is a requirement for completion 
of Engineering 3380 - Engineering Design I at Baylor University for the fall semester 
2008. 

 

2 DESIGN SPECIFICATION 

2.1 General Description 

Printers and photocopiers are ubiquitous devices in both the office and home. They 
come in many different types and sizes, but one thing all such devices have in 
common is the need to remove paper one sheet at a time from a paper stack and feed it 
through the processing mechanism. Paper feeding mechanisms are sensitive to the 
frictional forces between sheets of paper as they slide over one another. If the 
coefficient of friction between paper sheets is too high, double-feeding can occur; that 
is, additional sheets can be dragged along with the top sheet resulting in paper jams in 
the mechanism. Consequently, printer/copier paper is carefully manufactured and 
controlled to have coefficients of friction within an acceptable range. This creates the 
need for a method of testing paper for coefficient of friction.  

Appended to this RFP is a copy of ASTM Standard D4918—Standard Test Method 
for Coefficient of Static Friction of Uncoated Writing and Printing Paper by Use of the 
Inclined Plane Method. ASTM International (formerly, American Society for Testing 
and Materials) is a highly influential standards organization whose standards and 
specifications are widely adopted by engineering organizations, corporations, and 
government regulatory agencies worldwide. The D4918 standard addresses the 
procedure and apparatus for measuring the coefficient of static friction of printing 
paper sliding on itself. The standard provides both specific criteria and general 
guidelines for a properly conducted test. However, the standard leaves much room for 
customization of the testing apparatus and procedure. For instance, the standard can be 



followed using a fairly crude manually operated apparatus. Or, it can be followed 
using a very sophisticated automated device.  

This RFP calls for the design and development of a COF Tester for printing paper. 
The design should follow the ASTM standard. Additionally, the design should meet 
the client-required specifications outlined below. Chief among these is a desired level 
of automation. 

2.2 Design Requirements 

The design team shall design the device to meet or exceed all of the criteria listed 
below. 

2.2.1 ASTM Standard D4918:  

The design shall follow the ASTM standard. Justification shall be provided for any 
deviations from the standard, with approval obtained from the client. 
 
The standard discusses testing of paper either from a “finished ream” or from a “lift 
sample”. The latter is a stack of paper cut from a continuous roll. This RFP will only 
be concerned with testing paper from a finished ream. Therefore, Section 7.3.2 of the 
standard can be disregarded. 

2.2.2 Paper Specimens:  

Performance of the device will be measured with respect to two types of paper.  

• 20lb weight Boise Aspen™ 30 printer paper 

• 34lb weight glossy laser HP presentation paper 

Each paper type will be tested in both the machine direction and the across machine 
direction per the standard. These designations refer to the direction paper travels 
through the machine when it is manufactured. Paper can have different properties in 
the directions parallel and perpendicular to the machine direction. These are also 
known as the grain and cross-grain directions. Two simple methods for determining 
paper grain direction are the droop test and curl test. Information on performing these 
tests can be found at: http://www.hewit.com/sd10-pape.htm.  

2.2.3 Automation:  

The operation of the COF Tester shall be partially automated as follows. Set-up and 
leveling of the apparatus, along with the loading and unloading of specimens, may be 
manually accomplished. Once a specimen is loaded and ready for testing, the device 
shall be activated with an electrical switching action, after which no further operator 
input is allowed until such time as the test is complete. Thus, the device shall 
automatically incline the plane. At the angle at which the sled begins to move, the 
device shall pause and record and digitally display the angle according to the ASTM 
standard. The device shall return the plane to horizontal with a reset command in 
preparation for the next test. 

http://www.hewit.com/sd10-pape.htm


2.2.4 Power:  

The COF Tester shall be powered by a voltage source of less than or equal to 24 VDC. 
This voltage may be achieved either through the use of dry cell batteries or via a 
transformer that converts 120 VAC. 

2.2.5 Size & weight:  

There are no specific limitations on size and weight. However, an important design 
objective is for the COF Tester to be a desktop device that is as light and compact as 
practical, including being easily portable by hand. 

2.2.6 Ease of Use:  

An important design objective is for the device to be operator-friendly. This means 
that the set-up and operation should be as clear and intuitive as possible, including the 
interpretation of results. Also, specimen preparation and loading should be easily 
accomplished by an operator without extensive experience or manual skills.  

 

 

3 SAFETY REQUIREMENTS 

The team shall conduct all construction and testing with safety as the paramount 
consideration. Failure to observe workplace safety rules will lead to penalties in 
performance evaluation. Egregious or repeated safety violations, or disregard for 
Safety Officers, can result in dismissal from the course.  

Cleanliness in the workplace is expected at all times and in all work areas. Failure to 
observe workplace rules will lead to penalties in performance evaluation. The design 
team shall clean all work areas with each use. 



4 REPORTING & DOCUMENTATION REQUIREMENTS 

The team shall document the design by use of manuscripts, calculations, schematics, 
flowcharts, computer code, and design models/drawings. Specifications for required 
documentation and due dates not otherwise contained herein will be contained in the 
course calendar and/or will be distributed by the client at appropriate points during the 
project.  

4.1 Conceptual Design Review 

4.1.1 Date 

September 25, 2008 

4.1.2 Objective 

The CDR is a top-down presentation to the client of the design concept. The client 
should understand how your proposed design will meet the specifications in this RFP. 
The client should gain a clear picture of the major components/systems and their 
overall arrangement/function. Furthermore, the client should understand your team’s 
implementation plan for completing the project. 

4.1.3 Format 

 <10 minute duration 
 Given by two team members, with approximately equivalent contributions. 
 Professional quality visual aids (PowerPoint as primary platform); other visual 

aids as appropriate 
 Business casual dress. 

4.2 Preliminary Design Review 1 (PDR 1) 

4.2.1 Date 

October 2, 2008 

4.2.2 Objective 

PDR 1 is for the purpose of communicating the detailed design of a major subsystem 
through a presentation and drawings. 

4.2.3 Presentation Format 

 < 8 minute duration 
 Given by one team member 
 Professional quality visual aids (PowerPoint as primary platform); other visual 

aids as appropriate 
 Business casual dress 



4.2.4 Drawing Format 

 Subsystem Drawings 
o Assembly drawing(s) of subsystem including bill(s) of materials. 
o Circuit schematic(s) for subsystem. 
o Detailed drawings of subsystem parts that must be manufactured  

4.3 Subsystem Test 

4.3.1 Date 

October 9, 2008 

4.3.2 Objective 

The subsystem test is a hardware demonstration of the performance of the subsystem 
described in the PDR 1. 

4.4 PDR 2 

4.4.1 Date 

October 16, 2008 

4.4.2 Objective 

PDR 2 is for the purpose of communicating the detailed design and integration of two 
major subsystems through a presentation and drawings. 

4.4.3 Presentation Format 

 < 8 minute duration 
 Given by one team member 
 Professional quality visual aids (PowerPoint as primary platform); other visual 

aids as appropriate 
 Business casual dress 

4.4.4 Drawing Format 

 Subsystem Drawings 
o Assembly drawing(s) of both subsystems including bill(s) of materials. 
o Circuit schematic(s) for subsystems. 
o Detailed drawings of subsystem parts that must be manufactured  

4.5 System Integration Test 

4.5.1 Date 

October 23, 2008 



4.5.2 Objective 

The system integration test is a hardware demonstration of the integrated performance 
of the two subsystem described in the PDR 2. 

4.6 PDR 3 

4.6.1 Date 

October 30, 2008 

4.6.2 Objective 

PDR 3 is for the purpose of communicating the detailed design of the entire device 
through a presentation and drawings. 

4.6.3 Presentation Format 

 < 8 minute duration 
 Given by one team member 
 Professional quality visual aids (PowerPoint as primary platform); other visual 

aids as appropriate 
 Business casual dress 

4.6.4 Drawing Format 

 Subsystem Drawings 
o Assembly drawing(s) of entire system and all subsystems including 

bill(s) of materials. 
o Circuit schematic(s) for entire system. 
o Detailed drawings of parts that must be manufactured  

4.7 Preliminary System Test 

4.7.1 Date 

November 6, 2008 

4.7.2 Objective 

The preliminary system test is a preliminary hardware demonstration of the 
performance of the entire system as described in the PDR 3. 

4.8 Compliance Test 

4.8.1 Date 

November 13, 2008 



4.8.2 Objective 

The compliance test is the final and critical hardware evaluation. System performance 
will be evaluated against all specifications. Data will be collected and analyzed.  

4.9 Final Design Review (FDR) 

4.9.1 Date 

November 20, 2008 

4.9.2 Objective 

The FDR is a public presentation of the design to a general audience including the 
client, other design teams, invited faculty, students, and guests. 

4.9.3 Presentation Format 

 < 4 minute duration 
 Given by one team member 
 Professional quality visual aids (PowerPoint as primary platform); other visual 

aids as appropriate 
 Professional dress 

4.10 Final Report and Drawings 

4.10.1 Date 

November 25, 2008 

4.10.2 Objective 

The Final Report and Drawings are archival documents that provide a complete and 
permanent record of the design. 

4.10.3 Report Format 

The format for the final report will be communicated to the design teams by the client 
by November 10, 2008 

4.10.4 Drawing Format 

 Subsystem Drawings 
o Assembly drawing(s) of entire system and all subsystems including 

bill(s) of materials. 
o Circuit schematic(s) for entire system. 
o Detailed drawings of parts that must be manufactured  
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