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The important topics included in this short 
publication are shared here from the popular 
Quanterion Solutions’ 900+ page System Reliability 
Toolkit-V. Please give us a call if you need help in 
any reliability engineering need (315-732-0097).

This edition includes one Toolkit topic, which is 
Topic 1.8: Warranties.

Topic 1.8: Warranties
Warranties exist in both the government and 
commercial marketplace and are very similar in 
nature. They identify the item that is warranted, 
the length of the warranty, what is covered by 
the warranty, acceptable use conditions of the 
warranted item, and the warrantor's liability. Four 
basic principles apply to both government and 
commercial warranties:

	› Warranties are not free
	› Warranted items fail
	› Warranties do not ensure the quality of 

performance
	› Warranties define the level of quality or 

performance for which a warrantor is willing 
to accept liability

Commercial manufacturers include the cost of a 
warranty in the sale price of the warranted item 
prior to sale. There are basically two distinct 
product areas that commercial warranties address, 
commercial and consumer products. A consumer 
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product is a commercially distributed item normally 
used for personal, family or household purposes. 
Commercial products may be defined as goods 
sold between merchants. They generally fall under 
federal and state domains: the Magnuson-Moss 
Federal Trade Commission Improvement Act 
and the Uniform Commercial Code. Commercial 
product warranties are covered by the Uniform 
Commercial Code of each state. The requirements 
surrounding commercial warranties are governed 
by law and are influenced more by competition 
than consumer/commercial mandates. Though it 
is impossible to list all of the laws associated with 
warranties in this Toolkit, Table 1.8-1 provides a 
summary of some key points.
Generally, there are two types of "commercial" 
warranties, expressed and implied. An expressed 
warranty is any statement, written or oral, that 
is made about the product through brochures, 
advertisements or salesperson's claims. An 
implied warranty ensures that an item is 
merchantable (the goods will pass without 
objection in the trade) and it will perform the 
function it claims.
Several types of commercial warranty policies 
exist that are used to document liabilities of the 
buyer and seller. Table 1.8-2 summarizes the 
particulars of some typical commercial warranty 
policies, while Table 1.8-3 provides more detail.
Military suppliers used to be governed by 
government laws to adhere to a strict set of 
requirements when developing government 
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warranties, but the process is now more ad hoc and 
not defined by policy. The Defense Procurement 
Reform Act (Public Law 98-525), effective January 
1985, established Title 10, Section 2403, of the 
United States Code, entitled "Major Weapon 
Systems: Contractor Guarantees" was repealed 
in November 1997. The contractor would typically 
have to evaluate the cost and risk of implementing 
a warranty and submit and negotiate this estimate 
with the government. The law required that the 
prime contractor for a production weapon system 
provide written guarantees regarding design/
manufacturing requirements, defects in materials/

Table 1.8-1: Commercial and Consumer Warranty Law

Table 1.8-2: Commercial Warranty Policies

workmanship, and essential performance 
requirements (the DoD uses the terms "guarantee" 
and "warranty" interchangeably) for weapon 
system procurements. The cost of a warranty for 
government products is typically not included 
in the cost of the item. Since being repealed, 
government warranties may still be imposed, but 
their use is more ad hoc and lacking in firm policy 
direction. Nondevelopmental items (NDI) and 
"non-weapon" systems can still be procured with 
commercial warranties. Table 1.8-4 summarizes 
the essential features of that law.
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Table 1.8-3: Detailed Warranty Descriptions
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Table 1.8-3: Detailed Warranty Descriptions, Continued
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Competition and product liability provide 
constraints for the commercial supplier and 
consumer. Competition is one of the most 
significant drivers in consumer, and to some 
extent in commercial, warranties. The length of 
a warranty, the type of warranty, the degree of 
coverage and the thoroughness of remedies 
can be traded off by a seller when establishing a 
warranty. To determine the cost of the warranty, 
sophisticated analyses that determine the level of 
this increase must be performed. Suppliers often 
keep detailed records on the frequency and cost 
of service and use this data in the development 
of a warranty. When the warranty pertains to a 
new product, "what if" cost and risk analyses can 
be performed to determine the expected cost of 
proposed warranty options. Also, before a warranty 
is written, the seller must understand performance 
and serviceability issues of his product that are in 
tune with the customer marketplace.

Warranties may be used for either promotional 
purposes or for supplier protection. The 
warranty may improve sales or market share by 
differentiating a product from the competition 
(promotion), or limit supplier liabilities (protection). 
It should be noted that a poor warranty approach 
can negatively impact potential sales or cause the 
manufacturer to incur large remedial costs.

Table 1.8-4: Repealed Government Warranty Law

A summary of commercial and past government 
warranty characteristics is provided in Table 1.8-5. 

Table 1.8-5: Summary of Commercial and 
Government Warranties

Warranties are beneficial to both the customer and 
manufacturer of a warranted product Incentives 
include the following:

Manufacturer
	› Improves chance of future business
	› Expands product market
	› Improves chance for repeat business
	› Cost controls established through product 

design, production and field support
User

	› Decreases risk
	› Calculable risk
	› Improves cost versus profit ratio by 

lowering initial and operational costs
	› State of the art advancement: reliability, 

maintainability, accuracy, operation and 
function
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Reliability is a principal system performance 
parameter that government warranty law used to 
address. Reliability differs from quality in the sense 
that it pertains to the long-term performance of 
the system (i.e., its mean-time-between-failure). 
Reliability is a more elusive product attribute than 
quality: it cannot be measured easily, and it may 
not offer short-term motivation to a contractor. 
In fact, failures of a deployed system may mean 
more profit for a contractor if the contractor is also 
providing maintenance or spares. In addition, if 
reliability is a serious problem, the same contractor 
is probably tasked to develop a fix and to retrofit 
existing systems. Figure 1.8-1 illustrates contractor 
profit motivation with a warranty.

Figure 1.8-1: Contractor Profit Motivation

There are other motivations besides reliability that 
can be associated with a warranty. Being involved 
throughout the warranty period may cause the 
contractor to be concerned with maintenance, 
diagnostics, training, data and other logistics and 
support factors. As an example, warranties have 
been written under which a contractor is not 
reimbursed for processing good units returned 
unless the percentage of such return is very high. 
Since such processing is costly, the contractor 
may be motivated to improve the built-in test 
equipment, technical manuals, test equipment and 
other elements associated with failure detection 
and verification.

Another motivational factor concerns maintenance 
efficiency. If the contractor has to repair/fix all 
warranted failures, it is important that there be an 
efficient and effective repair/fix process. There 
have been a number of instances in which such 
warranties influenced the contractor to design for 
maintenance as well as reliability.

When the contractor views warranty as a 
potential profit source and a means for achieving 
a competitive edge, a number of positive 
motivational factors may be present. Producers 
of quality equipment need not add significant 
warranty contingency or risk funds to the price to 
cover future failures, and they need not spend all 
of their warranty funds to fix a poor product.

A number of warranty classification schemes have 
been developed to describe alternatives available 
to government procurement activities. The usual 
classification scheme distinguishes between 
assurance and incentive forms of warranties. Table 
1.8-6 compares their basic characteristics.

Continued on the following page. 
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Table 1.8-6: Comparison of Assurance and Incentive Types of Warranties

Table 1.8-7 summarizes the four most common incentive forms of reliability-based warranties that have 
been used in the past by the government.

Table 1.8-7: Summary of Four Incentive Forms of Warranty

For More Information:
"Reliability, Maintainability, and Supportability RMS Guidebook," 
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Procedures and Models," Technomic Publishing Co., Inc., 1987.
"Warranty Handbook - A Reference Guide for Use by DoD 
Managers in Developing, Applying, and Administering 
Warranties," Defense Systems Management College, Ft. 

Belvoir, VA, 1986.
Reid, S., D.N. Isaacson, and J.R. Brennan, "Warranty Cost-Risk 
Analysis," Annual Reliability and Maintainability Symposium 
Proceedings, 1991.
AFR 70-11, "Acquisition Management," Weapon Systems 
Warranties, 1988.
"R&M 2000 Motivation Guidebook," Reliability Analysis 
Center, 1985.
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Do you have questions or comments 
regarding this article?  Email                                                                  
Qinfo@Quanterion.com  to reach an 
in-house reliability engineer. 

Quanterion Solutions also provides reliability 
engineering field failure rate and mode data, 
publications, databases, tools, consulting, 
training, and more! 

View all our reliability resources at:                        
www.quanterion.com/solutions/rmqsi

ORDER ONLINE TODAY

This tech brief is the continuation of a 
monthly series from Quanterion Solutions'                                            
System Reliability Toolkit-V. 

The next article in the series is Topic 2.4.1: 
Software vs. Hardware Reliability, which explores 
the relationship between these two categories of 
reliability engineering. 

     COMING IN 2024 - ACCESS THE DAY IT IS RELEASED THROUGH ROADS. 

DISCOVER RELIABILITY DATA

The System Reliability Toolkit is a comprehensive 
guide for a variety of reliability topics.

ROADS provides access to Nonelectronic Parts 
Reliability Data (NPRD), Electronic Parts Reliability 
Data (EPRD), and Failure Mode/Mechamisms 
Data (FMD).
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