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The big buzz word making the 
rounds in today’s rubber busi-
ness climate is ‘Sustainability.’ 
More customers are making in-
quiries and more manufacturers 
are taking notice.

In the rubber science world, 
sustainability refers to not just 
the four R’s of Recycling (Reduce, 
Reuse, Recycle and Recover), but 
also to the sourcing of raw mate-
rials. Natural rubber supply is 

limited, and oil will not be around 
forever. Much research is pro-
gressing to find new sustainable 
sources of polymers, fillers and 
plasticizers.  All in all, these are 

positive developments for the 
planet and the rubber industry.

However, simple sustainability 
should not be the end goal. As the 
winds of business climate chang-
es, the focus on sustainability 
could waver over time. It is imper-

ative, then, to find solutions that 
are financially sustainable. Fi-
nancially stable solutions would 
be difficult to change once imple-
mented. In this author’s opinion, 
such ‘Sustainable Sustainability’ 
should be the end goal.

Repair and retreading of tires 
have and continues to be the 
shining star example of this con-
cept. Retreading of tires address-
es all four R’s, especially reducing 
the need for more raw materials.  
Retreading is considered the 
highest form of rubber recycling 
since nearly 100 percent of the 
tire’s original non-tread material 
is reused. There is no burning 
the tire for fuel. There is no par-
tial destruction of the tire to re-
cover individual ingredients. 
There is no landfill.

In this article, the process, 
history and economics of retread-
ing will be reviewed.

Processes
There are two processes to re-

tread tires in use today, mold-
cure and pre-cure methods. Both 
generally use similar processes to 
prepare the casing:

1. Checking for casing (worn 
tire) viability.

2. Identifying needed repairs.
3. Removing (i.e. buffing off) 

worn tread.
4. Preparing or ‘skiving’ repair 

areas. Applying repair patches if 
needed.

However, the processes require 
different downstream operations.

Mold-cure: Uncured tread 
stock is extruded onto the casing. 
The casing is placed into a tire 
press very similar to those used in 
the manufacturing of the new tire 
itself. The compound is cured into 

place with a compression mold in 
the shape of the desired pattern.

Pre-cure: As the name sug-
gests, the tread is pre-cured in a 
separate manufacturing facility 
and supplied to the retread manu-
facturer. The tread is adhered with 
an autoclave-curable adhesive, 
called cushion gum. An example of 
this method can be found on You-
Tube by searching with the phrase 
“Bandag Retread Plant Tour.” 

History
Retreading and repairing tires 

originated with the tire industry 
itself. It progressed as tires pro-
gressed. Throughout the decades, 
retreading and repairing were 
there to address the deficiencies 
of the new tires.

Prior to the Great Depression, 
tires did not have a long life. 
Typically, tires would blow out 
before the tread was worn out. 
Generally, retreading wasn’t need-
ed but repairing tires was an inte-
gral part of owning a vehicle. Tools 
of the trade, therefore, were mostly 
geared toward repairing. When 
retreading did occur, the available 
toolkit was largely meant for re-
pairs. This meant curing tread 
sections in semi-circular molds 
(Fig. 1) and using labor-heavy 
tools (Fig.  2).

The Great Depression changed 
everything for the retreader’s 
fortunes due to two forces. By 
this point, tire manufacturers 
had corrected their durability 
problems. Tires were lasting long 
enough to be worn out. Secondly, 
the economy collapsed, making 
retreading economically feasible. 
Retreads had their “moment” in 
this era with a high of 1 million 
tires retreaded in 1933,1 a sub-
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Considering each retread saves an estimated 60 liters of oil per tire and keeps a spent casing out of 
landfill, retreading is a perfect example of how to make sustainability sustainable.

Fig. 1: Semi-circular repair and retread presses.1

Fig. 2: Repairing and retreading tool kit–early years.1

By Craig Norton
Bridgestone-Bandag

stantial number of tires given 
the prevalence at the time.

As the Great Depression slipped 
into World War II, the need for re-
treading only increased. At home 
(North America), all available ma-
terials were needed for the war ef-
fort. Natural rubber, a product 
largely of Southeast Asia, was oc-
cupied by the Japanese forces and 
unobtainable. Virtually all pas-
senger tire needs were met with 
retreads due to war rationing.

But since natural rubber was 
unavailable, a new source of poly-
mer was needed for the tread ma-
terial. In very quick time, syn-
thetic rubber was invented and 
put into production. It was at this 
time that retreading got a bad 
name. There was a learning curve 
with this new and untried poly-
mer. One of the unforeseen prob-
lems was poor adhesion to the 
casing. Since retreaded tires were 
the only option available, it was 
widely used. Therefore, the poor 
adhesion issues got much bad at-
tention in those early days before 
those issues could be corrected.

Overseas, retreading and re-
pair was a vital part of the war 
effort for both sides. The allied 
armies employed mobile retread-
ing and repair units at forward 
bases to keep the front moving 
(Fig. 3). Germany’s situation was 
more dire as it did not have con-
trol of the Mediterranean. Ship-
ping whole tires to North Africa 
to support Rommel’s desert cam-
paign would put significant pre-
cious raw materials at risk to al-
lied sinking. It was much safer to 
only ship the tread and retread 
them on site.

So Germany implemented a 
previously invented low-tempera-
ture pre-cured method. The tread 
was adhered to the casing by 
burying the combination in the 
hot sands of North Africa. The 
developer of this technology was 
Bernard A. Novak.

See Retreading, page 16

Fig. 3: WW2-era allied tire retread and repair mobile units.1
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After the war, an entrepreneur 
from Iowa was looking for new 
start-up ventures when he heard 
about the low-temperature pre-
cure method while traveling in 
Europe. Roy Carver eventually 
met Bernard Novak and agreed to 
purchase the patent. Carver came 
back to the U.S. and got to work 
setting up his company flying 
around in his personal aircraft (he 
was a pilot) to raise funding.

The new company, founded in 
1958, was named Bandag after 
the inventor of its process (Ber-
nard A. Novak from Darmstadt, 
A.G. is the German abbreviation 
for “company”).4 Bandag’s early 
technical staff improved upon the 
process with the auto-clave cham-
ber, the envelope and the one-part 

low-temperature cured cushion.
The low-temperature process 

was considered superior as less 
damage to the casing would be 
expected. This became the back-
bone of the Bandag process, which 
became the pre-eminent North 
American player in the retreading 
market over the next two decades.

Radialization had a profound 
impact on the retreading market 
in the 1970s and 1980s. Once ra-
dial tires become dominant, re-
treaders needed to invest in new 
equipment to handle them. The 
mold-cure method required sig-
nificantly more investments to 
make the transition than did the 
pre-cure method, which was 
more adaptable to the new speci-
fications.

Mold-cure largely died out in 
North America as a result. Then, 
as the cost of new passenger ra-
dial tires declined due to im-
proved manufacturing efficien-

cies, retreading of that segment 
fell out of favor (Fig. 4). However, 
due to the higher costs of truck 
and light truck tires, retreading 
still had and still has a signifi-
cant role to play.

Present day
As of 2018, the number of North 

American retread plants is  about 
95 percent commercial truck tire 
(Fig. 5) and roughly 95 percent 
pre-cure method (Fig. 6). The Big 
3 (Bridgestone, Michelin and 
Goodyear) are the key players in 
retreading, making up about 90 
percent of the market (Fig. 7).  

The ratio of retreaded to new 
tires had been declining in recent 
years due to low-cost imports 
(Fig. 8) that compete in the same 
economic space as retreads. Fleets 
that use retreads are growing 
larger as retreaders are consoli-
dating (Fig. 9).

This may seem like two inde-
pendent issues but are indeed cor-
related. Smaller-sized fleets do 
not have their own maintenance 
and service departments, and rely 
on local dealers to fulfill that need. 

The number of retreaders that can 
service them are fewer and fewer 
making it more difficult to win 
that business.

Economics
Depending on the tier of the 

tread, a commercial truck tire 
can be retreaded for $100-$200 
(Fig. 10). This is significantly 
lower than a mid-tier or premium 
new tire, and is the economic 
driving force behind retreading. 
Furthermore, this savings can be 
multiplied by the number of times 
the casing is retreaded (Fig. 11). 
Cost savings quickly balloon.

However, before tariffs were 
implemented, an ultra-low-cost 
new tire import could be pur-
chased anywhere from $150-$275. 
There is significant overlap be-
tween retreads and low-cost im-
ports.  To date, the performance 
of an equally priced retread ex-
ceeds that of a low-cost import.  
However, perceptions are such 
that new tires will always have 
an edge.  Plus, the full after-life 
cost of that import was not fully 
captured by its price (landfill, 

disposal, recycling, etc.), 0 is a 
point in favor of tariffs.

The future
As previously stated, low-cost 

imports are expected to challenge 
retreading in the near future. 
Tariffs help to offset the threat 
from low-cost imports in the short 
term, but are not expected to be a 
long-term solution. The tariffs 
eventually will be lifted and/or 
the targeted companies will find 
alternative supply routes. It does 
give a reprieve to allow time to 
address these issues.

Legislation would help to ad-
dress the true costs of importing 
tires but cannot be counted upon. 
Therefore, continuing to reduce 
costs and improve efficiencies will 
be important to combat these 
challenges. This includes automa-
tion to reduce labor costs at the 
dealer retread facilities, as well 
as new tread technologies, to 
make the same amount of rubber 
go farther.

Dealer consolidation affecting 
the service efficiency of small 
fleets also will continue impact-
ing the retread industry. Ensur-
ing serviceability of these small 
fleets by retread manufacturers 
will be key going forward.

Furthermore, the same legisla-
tive requirements that affect new 
tires also regulate retreading. 
Smartway is a federal program 
that incentivizes fuel efficiency for 
trucking. Fleet customers are thus 
interested in Smartway-certified 
products. More so, to enter Califor-
nia, trucks meeting certain re-
quirements must be Smart-
way-certified. Revisions to these 
rules continue to change as well.

The end goal, and the best 
method to impact the planet, is 
to expand the reach of retreading. 
Certainly, by increasing usage in 
small fleets/owner-operators, but 
also by extending into re-
tread-light markets globally. For 
example, Asia in general doesn’t 
retread as much as North Ameri-
ca, mostly due to the high initial 
investment costs of entry to the 
business. European usage is rela-
tively low as well due to economic 
factors (small shops, high labor 
rates, smaller margins). 

The holy grail for retreading, 
though, is the passenger tire mar-
ket. This market represents the 
greatest untapped potential of raw 
materials and greatest benefit for 
the environment. For that to hap-
pen, the cost differential between 
new and retread would have to be 
greatly increased.

That likely cannot be accom-
plished with the current retread-
ing process. A complete rethinking 
of the process would likely be re-
quired to address this challenge: a 
simpler process that eliminates 
labor, and a process that will have 
a lower economic barrier to entry.

Legislation to incentivize re-
treading passenger tires wouldn’t 
hurt either.
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Fig. 4: Retreading sales 1972-1987.1

Fig. 5: Retread plants in the U.S. by application (as of 2018).2

Fig. 6: North American retread plants % by retread method (2018).2

Fig. 7: North American retread % unit sales by manufacturer (2018).2

Fig. 8: U.S. truck tire replacement market (in millions) as of 2018.2

Fig. 9: Percentage of fleets using retread tires by fleet size.3

Fig. 10: Estimated retail price range ($) of retreads vs. new tires (2016).3

Fig. 11: Estimated miles per tire of retread vs. ultra low-cost import.3
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