
The continuous push to move American made product to 
low-cost countries has been a common practice in most 
markets for many years including the seal industry. Due 
to this trend, the North American-manufactured rubber 
compound N674-70 originated a generic designation 
titled NBR-70 or N70 material that comes from various 
Pacific Rim rubber manufacturers with a generic ASTM 
specification. Our initial investigation uncovered large 
discrepancies in the actual performance and material 
characteristics of the same type of NBR-70 or N70 O-ring 
compounds, even when used in equal applications.

These variances are due, in part, to the instability of 
physical and chemical properties caused by inconsistent 
compounding and processing. Some of the tested 
materials had little or no batch-to-batch mixing or 
ingredient controls; some switched vulcanization 
processes; some did hand-trim, tear-trim, and/or slurry 
finishing; and almost no one used cryogenic de-flashing 
due to the cost of nitrogen. All of the above contribute 
to an inconsistent manufacturing process that negatively 
impacts the seal performance.

In 2002, when Zatkoff Seals & Packings was first tasked 
to respond to the market demand for an inexpensive 
material, the company took the approach to standardize 
its offering with lower-cost Nitrile compound N1470-70 
that maintains the standards our customers expect. An 
additional step to our Pacific Rim supply process is to 
check that all incoming materials not only meet compound 
characteristic specifications, but also show consistency 
in testing methodologies such as modulus, tensile, 
elongation, and more. Furthermore, we implemented an 
incoming FTIR scan procedure for the finished rubber 
materials to internally verify that the compound material 
did not change from batch to batch.

In the end, with material performance analysis, 
many customers still prefer the higher-performance 
characteristics of the North American compound N674-
70. In line with client preferences, we are proud to carry 
the largest N674-70 and N1470-70 inventory in the world, 
offering over thirty five million parts in stock. We can 
assure access to both compounds regardless of size, 
coating, or marking requirements.

MITIGATING RISKS

The rate of change in today’s market has generated a new request to mitigate our overall risks from the Pacific Rim 
market by developing new low-cost sources for rubber products while maintaining principles of consistency. This time 
around, we have sublimated our approach to audit pre-selected candidates in order to better understand the full scope 
of their capabilities. It is an uphill climb; as our focus shifts to short term price mitigation and risk, we should never forget 
ultimately what will drive success for future consumers. 
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CONSISTENCY MATTERS



PACIFIC RIM O-RINGS ARE CHEAP, BUT DO THEY 
PERFORM AS PROMISED?

By Maureen Electa Monte 
May 2004

Faced with increased pressure to cut costs, American 
corporations have looked offshore for parts, labor, 
intellectual capital and manufacturing capability. 
There is not a single industry untouched by this trend. 
Today, American suppliers must find ways to compete 
economically, or go out of business. That’s the black and 
white of the story, but there is a gray area in there, too.

In the rush to decrease manufacturing costs by purchasing 
cheaper parts, do American manufacturers risk increased 
expenses down the road in terms of product failure, 
recalls, warranties, and dissatisfaction at the consumer 
level? Is the lowest cost solution always the most 
economical? There are no easy answers, and the response 
varies according to circumstances, but the premise is 
worth examining. One supplier of seals and gaskets, 
Zatkoff Seals & Packings, took the time, money, and 
personnel to evaluate Pacific Rim versus North American 
rubber sources of nitrile O-rings.

Zatkoff Seals & Packings has been in business for sixty 
years. Founded in 1959 by Roger Zatkoff, in the basement 
of his home, Zatkoff Seals & Packings is the largest 

independent distributor of sealing devices in the US. Roger 
Zatkoff was not intimidated by the challenges associated 
with entrepreneurship – he was a linebacker for the Green 
Bay Packers and the Detroit Lions. Over the years, his 
company built a headquarters location in Farmington 
Hills, Michigan, and expanded to eight branches. Zatkoff 
Seals & Packings is both a distributor and manufacturer 
of seals and gaskets. The company remains family 
owned; son Gary is President of the company, and son 
David is Vice-President in charge of Sales and Marketing. 
Daughters Denise and Karen help run the administrative 
side of the company. By implementing traditional, family 
business principles, they have established a loyal client 
base that trusts Zatkoff Seals & Packings to recommend 
the right part for the job. But the mettle of that valuable 
client/supplier relationship has been tested by shifts in the 
American and global economy.
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Market pressures to reduce costs began in the late 
1970s. In the automotive industry, for example, all 
suppliers were expected to provide huge cost reductions. 
This helped to open the North American O-ring 
marketplace to European and Pacific Rim competitors. 
Zatkoff Seals & Packings, responding to a loss of market 
share on low end product, initially visited Milan, Italy (then 
the rubber manufacturing capital of the world) to forge 
new supplier relationships. “We tried for several years to 
compete using the products made in the States,” says 
founder Roger Zatkoff. “At the time, the product coming 
out of Asia was really poor. We went to Italy to get a 
quality product to support the price point we needed.” 
In the 1990s, when the Italian sources couldn’t compete 
with Pacific Rim O-ring sources, Zatkoff Seals & Packings 
began to evaluate Pacific Rim manufacturers.

“Going to Asia in 2002 was a result of a changing 
marketplace and a need for our company to keep a 
competitive edge,” explains David Zatkoff. “We have 
over fifteen years of experience with Pacific Rim 

manufacturers. This trip was specifically designed 
to revisit old relationships and to develop additional 
sources for seals to meet the new challenges in the North 
American marketplace.” Zatkoff employees visited several 
Pacific Rim manufacturing facilities. Most did not meet 
the standards of an approved Zatkoff supplier.  

They found some Pacific Rim sources using manual 
trimming of O-rings. “Because of the low labor rate, they 
would de-flash products by hand,” says Roger Zatkoff. 
“Even though this created more waste (ruined parts), 
manual labor was cheaper than spending money on 

THE WINDS OF CHANGE

“We searched for qualified vendors,” 

explains Roger Zatkoff. “They had to have 

certain bells and whistles before we would 

even do business with them, including 

current manufacturing techniques and 

material labs.”



the available technology to automate the process.” In the 
end, Zatkoff Seals & Packings selected four Pacific Rim 
sources to do business with. “Our goal was to provide 
our customers with a quality O-ring material to meet the 
competitive challenges without compromising Zatkoff’s 
commitment to product integrity or long term quality,” says 
David Zatkoff. “This is what our clients have come  
to expect.”

Product integrity and quality aside, Zatkoff Seals & Packings 
faced a serious dilemma. Certain clients were forcing 

them to cut costs on already inexpensive rubber O-ring 
parts. While Pacific Rim sources were available and could 
meet the cost reductions expected by the clients, was 
this the right long-term solution to the problem? Setting 
emotions aside, Zatkoff Seals & Packings conducted a 
study comparing Pacific Rim versus North American rubber 
sources for nitrile O-rings. Performing this test took a 
considerable amount of valuable time, money, and human 
resources. So, why did they bother?

NOT ALL RUBBER PARTS ARE CREATED EQUAL

Rubber parts can change dramatically based on how the 
compound is cured with pressure and temperature (the 
vulcanization process). The identical rubber compound, 
vulcanized differently, can have the physical properties of a 
chocolate truffle – or a dog bone.

Robert Keller, PhD, MBA and independent consultant, 
explains the ramifications of this process. “The final 
properties of a rubber article are a function of the rubber 
polymer base, the rubber compound mixture, and the 
extent of the vulcanization reaction. The most expensive 
part of the whole forming process in rubber is the actual 
vulcanization process – i.e. the time at the molding press.” 
Vulcanization usually takes from several seconds to several 
minutes to complete. Once vulcanized, the process is 
irreversible, and defective or poorly made rubber parts 
cannot be re-ground or recycled. Therefore, the integrity 
of the manufacturing process is important. To explain the 
variation of product quality in Pacific Rim manufactured 
O-rings versus North American made O-rings, one must 
examine the big picture.

Pacific Rim and Latin American labor rates are lower, 
but they also have higher transportation costs than the 
North American market. To offset these costs, they look 
to decrease their manufacturing expenses. They may use 
lower cost compounds or substandard manufacturing 
processes. “Pacific Rim manufacturers in particular 
minimize the press vulcanization cycle and try to complete 
the vulcanization reaction in large bulk ovens,” says Keller. 
He notes this practice has two inherent problems. “It leads 
to wider dimensional variation in the product and wider 
variations in the material properties since the oven baking 
does not involve the formation and packing pressures in 
the press vulcanization process.”

So why would the Pacific Rim manufacturers choose the 
oven method? Simple. Ovens are cheaper than a press 
and mold – by a lot. “A press and mold to make O-rings 
can easily cost up to $100,000,” says Keller. “A large oven 

is less than $10,000 in cost.”

Why should you care how O-rings are manufactured? 
Because every one of us has, at some time or another, 
experienced the end result of an O-ring failure. “In the 
mid 1970s,” recounts Keller, “a foreign automobile 
manufacturer reduced the cost of valve stem seals by 
converting to acrylic rubber from fluorocarbon rubber. By 
the early 1980s all of those vehicles had been recalled to 
replace the valve stem seals for leakage.”

Leakage from venting refrigerant gases has been identified 
with environmental concerns such as depletion of the 
Ozone layer. Recently, a manufacturer of air conditioners 
sourced neoprene O-rings in Asia to achieve certain cost 
cutting goals. “Due to the poor resistance to compression 
set of the Pacific Rim neoprene O-rings, some of the 
resulting compressors started leaking before they had 
even left the manufacturing plant,” says Keller. Needless 
to say, they leaked in the field as well. The manufacturer 
of the air conditioners switched back to a North American 
O-ring source and instituted a rigorous test program, but 
not before there were repair costs and unhappy consumers 
stuck with ineffective air conditioners. It’s difficult to 
measure the cost of poor customer satisfaction, but its 
value certainly isn’t zero. 

So how can you tell if you’ve got a good part? As the old 
saying goes, you can’t judge a book by its cover. The 

Zatkoff employee responsible for performing the O-ring 
testing expected more of the Pacific Rim products. 
“Initially, I expected better quality from the Pacific Rim 
O-rings. The Pacific Rim O-rings looked great. No visible 
flaws, off register or knit lines. However, the tests showed 
that looks are deceiving.”
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One expert reports that a happy client tells 

five people. An unhappy client tells eleven.



To ensure valid test results, Zatkoff Seals & Packings 
decided to purchase production quantities (rather than 
samples, which might not be representative of the true 
manufacturing process) of nitrile O-rings from four 
different Pacific Rim sources and one North American 
rubber source. These O-rings would be tested for 
compression set. The pictorial below defines how 
compression set is measured.

Zatkoff Seals & Packings selected a standard method 
for testing rubber properties for compression set across 
five different O-ring cross-sections. They implemented 
ASTM D395 Method B (ASTM D395-03 Method B, 2003) 
procedures. The testing time and temperature were 22 
and 70 hours at 100ºC which are accurate and relevant 
(ATM D2000-01) measures of nitrile O-ring performance. In 
standard compression set testing, a section of the O-ring 
is squeezed to 25% deflection, oven aged for the desired 
time and temperature, removed from the fixture and 
cooled to room temperature prior to measurement (ASTM 
D395-03 Method B, 2003). Compression set is expressed 
as the percentage of the original squeeze lost during the 
testing (ASTM D395-03 Method B, 2003.) For each cross 
section tested, three samples of each source were tested 
and averaged.

The results for the 0.070” cross section O-rings, AS568-
015 size, are shown in Figure 1.

Of particular note is the as-received cross section of the 
O-ring samples from Pacific Rim source 2. This O-ring 
was at the very bottom of the specification for as-received 
O-ring cross section. This indicates significant process 
control problems. In all cases, the North American O-ring 
samples had superior resistance to compression set 
(better resistance to loss of seal interference) compared to 
the Pacific Rim sourced O-rings. We set as a specification 
limit 50% maximum compression set after 70 hours @ 
100⁰C based on typical ASTM D2000-01 requirements 
for BG type and class materials which typically describe 
general purpose nitrile materials (ASTM D2000-01). 
Three of the four Pacific Rim sourced O-rings failed 
this specification and the fourth Pacific Rim source was 
dangerously close to the upper limit of this specification. 
The North American source gave clearly superior 
performance in as-received O-ring cross section and in 
compression set resistance.

The results for the 0.103” cross section O-rings, AS568-
120 size, are shown in Figure 2.

As noted before, the as-received cross section is 
noteworthy in that Pacific Rim source 4 O-rings were at 
the very bottom of the specification for cross section. 
This indicates serious process control problems and a 
normal distribution of these rings would show a high 
percentage of O-rings out of specification for as-received 
cross section. Again, we set a specification limit of 50% 
maximum compression set after 70 hours at 100⁰C. 
Pacific Rim sources 2, 3 and 4 rings were marginal to 
the 50% maximum specification even at 22 hours and 
the performance of these sources only worsened at 70 
hours. Once again, the North American source showed 
the best performance in as-received cross section and 
compression set resistance with three of the four Pacific 
Rim sourced O-rings showing marginal or out of 

INVESTING IN TESTING

Compression Set
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specification resistance to compression set.

The results for the 0.139” cross section O-rings, AS568-
214 size, are shown in Figure 3.

As was true with the 0.103” nominal cross section O-rings, 
Pacific Rim source 4 supplied O-rings with cross section 
at the bottom end of the standard tolerance indicating 
serious process control problems. Pacific Rim source 
1 had superior performance at 22 hours but showed a 
worsening compression set with increased time of testing 
indicating poor longer term performance. Otherwise, the 
North American source had superior performance to the 
remaining Pacific Rim sources. Particularly noteworthy 
is the robust performance of the North American source 
with increasing test time which was not apparent with any 
of the Pacific Rim sourced O-rings. This would translate 
into better long term performance of the North American 
source compared to the Pacific Rim sources.

The results for the 0.210” cross section, AS568-320 size, 
O-rings are shown in Figure 4.

As was true with the 0.103” and 0.139” nominal cross 
section O-rings, Pacific Rim source 4 supplied O-rings 
at the lower limit of as-received cross section indicating 
serious process control issues. Pacific Rim sources 1 and 
4 had similar compression set resistance compared to the 
North American source while Pacific Rim sources 2 and 3 

had much inferior resistance to compression set compared 
to the North American source. Overall, the North American 
source maintained its superior conformance to as-received 
cross section and its superior resistance to compression 
set.

The results for the 0.275” cross section, AS568-425 size, 
O-rings are shown in Figure 5.

In this size O-ring, none of the sources were marginal for 
as-received cross section. The North American source 
maintained its superior performance in resistance to 
compression set. Finally, we compared the compression 
set performance after the 70 hours exposure at 100⁰C for 
all the O-rings evaluated. This is shown in Figure 6.

Over the range of cross sections studied, the North 
American source gave very robust and superior 
performance in resistance to compression set. Pacific Rim 
source 1 had compression set resistance approaching the 
North American source at the 0.139” and 0.210” cross 
sections, but was clearly inferior at the 0.070’, 0.103”, 
and 0.275” cross sections. This indicates serious process 
control issues in the vulcanization process amongst the 
various O-ring standard sizes. Pacific Rim source 2 and 
Pacific Rim source 3 were clearly inferior to the North 
American source at all cross sections tested. Pacific Rim 
source 4 had compression set resistance approaching the 
North American source at the larger cross sections, 0.139”, 
0.210” and 0.275”, but was clearly inferior to the North 
American source at the small cross sections of 
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0.070” and 0.103”. Over the range of part sizes tested, the 
North American source gave the best conformance to as-
received O-ring cross section and the best resistance to 
compression set.

In addition, measurements of the O-ring cross section 
as received, prior to testing, indicate that the Pacific Rim 
sources have process control problems since several 
samples were at the bottom of the AS568 tolerance for 
cross section. All the North American source samples 
tested were within 0.001” of nominal on as-received  
cross section.

The superior formulation and process control of the 
North American source O-rings is demonstrated with the 
consistently superior compression set performance and 
control of as-received cross section. The test results show 
that the North American source offered better long term 
and short term seal performance. 

The Zatkoff employee involved with the testing believed 
there were compound differences. “The tests and results 
reaffirmed our suspicions that the domestic O-rings do 
indeed have better compounding ingredients. The little bit 
extra spent on those products will be worth it in the long 
run. The bottom line is you get what you pay for.”

While Pacific Rim sourced nitrile O-rings may 

be suitable for some non-critical applications, 

the Pacific Rim sources tested are not 

suitable for O-ring sealing applications 

where resistance to compression set is a key 

performance criterion.

PUSHING THE PENDULUM

If the lowest cost solution isn’t always the most 
economical one, how do suppliers get that message 
across to the manufacturing community? Zatkoff Seals & 
Packings emphasizes the importance of the O-ring test 
as a tool to educate their clients. “This test was a good 
investment for us,” says David Zatkoff. “We constantly 
look to provide better services and products – this 
study is valuable to our clients because the key issue is, 
‘What happens if the seal leaks?’” The answer to that 
question helps measure the cost of an O-ring against 
the cost of an O-ring failure – liabilities, warranties and 
replacement costs. “We hope the client will think about 
our commitment to quality, and keep in mind the relative 
cost of an O-ring as it relates to the total assembled 
finished product,” says David Zatkoff. “It will help us work 
together to make an appropriate decision on the best 
O-ring product for the application.”

“The average cost of an O-ring is in the range of $.07 to 
$.10,” says Keller. “What good does it do to ‘hammer’ 
the O-ring suppliers down in cost by a magic percentage 
target on a power steering pump which costs over $200 to 
repair or replace?”

That seems like common sense, but does it apply in 
today’s world of global price pressures? Zatkoff Seals 
& Packings has a client that has introduced a new high 
velocity, low water volume flush toilet. The improved water 
utilization (water conservation) is the market niche the unit 
fulfills. The seal must handle pressurized water through a 

restricted flow control to produce a high-powered water 
surge that efficiently discharges water from a toilet bowl.

The client chose to source an O-ring that was made in 
North America. Why? “Past performance, reputation and 
level of support from current supplier, proximity of supplier 
to our facility,” explains the client, “And a reluctance 
to use components from an unproven supplier in our 
critical applications.” The client justified the higher cost 
by identifying added value in the form of service and 
technical support plus cost avoidance of potential field 
failures. They sum up their commitment to the end user 
in this way: “User satisfaction relative to the O-rings is 
essentially transparent to the consumer as long as there 
are no problems – this is the way we want to keep it!” That 
would be especially important when dealing with toilets.

“If clients are forward thinking, they welcome input on 
how a part as small as an O-ring can make or break their 
product in the marketplace,” says Roger Zatkoff.

Perhaps there are additional driving forces in the 
marketplace to help manufacturers become more forward 
thinking. Keller sees a consumer ready to revolt and 
increased regulatory requirements. “There are regulations 
being finalized on tighter control of gasoline vapor 
emissions – volatile organic carbon emissions which form 
greenhouse gasses,” says Keller. “The sulfur content of 
diesel fuel and gasoline was lowered in the early 1990s 
and is being lowered again to reduce acid rain by-
products. Couple this with a consumer who is really 
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 “Price considerations will never go away. 

But I want it to be the last problem we solve 

for our clients, not the first.”

getting tired of leaking faucets, oil puddles on their garage 
floor and air conditioning systems which don’t work on the 
first hot day of summer, and those two market forces will 
drive the refocusing of manufacturers on seal quality and 
reliability.”

It’s an uphill climb. “The rate of change in today’s market 
has generated new requirements for consumer products 
and services,” says David Zatkoff. “Our focus should shift 
from minuscule short term price cuts to what will exceed 
the expectations of the future consumer.”

His father agrees. “There will always be new materials, 
new manufacturing processes, new IT technology, and 

new players in the marketplace,” says Roger Zatkoff. 
“Our success is built upon constantly determining 
what the customer’s needs are and identifying 
services we can provide, including inventory 
management and product design improvements, to 
help our clients reduce their own costs.”
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