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The former Rubber Manufacturers 
Association defined a hose as “a rein-
forced, f lexible conduit used to move 
materials from one point to another or to 
transmit energy.”1,2

The typical construction of a hose is 
illustrated in Fig. 1. The first layer is an 
inner tube that carries the material be-
ing transported. The inner tube materi-
al, either a rubber or plastic resin, must 
be compatible with and able to contain 

the material being conveyed. The mate-
rial used and the thickness of the tube 
depends on the intended service.

The next layer toward the outside is 
called the reinforcement layer, which 
consists of metal (mesh or wire), syn-
thetic polymer and/or textile covering 
(or combinations of these materials) that 
enables the hose to withstand internal 
and external pressure and abuse. Rein-
forcement fabrics commonly used in-
clude cotton, glass fiber, aramid fibers, 
nylon, polyester and rayon.

The cover is the outer layer that pro-
tects the reinforcement from damage 
caused by exposure to the environment, 
fluid contamination, and physical abuse. 
It is commonly made of plastic, rubber or 
textile materials. The cover also can 
serve as the medium for the reinforce-

ment in some hoses; several synthetic 
rubbers that resist abrasion can be both 
reinforcement and cover materials. A 
hose must be flexible to accommodate 
misalignment, ease of routing and in-
stallation, motion, portability, thermal 
expansion and vibration. 

According to the Hose Handbook 
and Polymeric Flexible Hose & Tubing 
report, thermoset elastomers (rubbers) 
offer far more superior physical proper-
ties than their counterparts, such as  
thermoplastic resins (non-elastomeric) 
and thermoplastic elastomers in flexible 
hose application.1,2 Therefore, thermoset 
elastomers (rubbers) find wide spread 
use in hose applications. 
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Executive summary
Excellent mechanical performance and long-term heat resistance have been 

key requirements for many automotive under-the-hood applications. The con-
tinuous upper temperature resistance (CUTR) of a thermoset EPDM rubber is 
defined as the upper temperature limit of the thermal aging condition at which 
a thermoset compound retains at least 50 percent of original elongation and 80 
percent tensile at break after 1,008 hours of heat aging (per Mercedes-Benz 
Supply Specification of Textile-reinforced coolant hoses-DBL 6254).

It is a challenging task for many of the thermoset EPDM rubber product 
manufacturers to meet the continuing increase in CUTR requirements and 
other more stringent design criteria for auto parts, such as under-the-hood 
coolant hose, wire and cable, and others.

In this paper the heat aging properties of vulcanized EPDM compounds were 
systematically studied. The EPDM thermal oxidation/degradation mechanism 
was proposed and discussed. In addition, the effects of EPDM molecular architec-
ture, antioxidants and EPDM compound formulations on long-term heat aging 
properties were investigated. Finally, a superior high heat resistant EPDM solu-
tion had been successfully developed for automotive coolant hose applications to 
provide optimized product performance before and after long-term heat aging.
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Among all the thermoset rubbers, 
EPDM offers one of the best balances of 
cost/performance profiles of any elasto-
mer, and remains the largest-used 
synthetic thermosetting rubber in hose 
and tubing.1,2

Automotive EPDM coolant hose
The internal combustion engine cool-

ing system is illustrated in Fig. 2. A 
third of the heat energy produced by an 
internal combustion engine ends up as 
waste heat dissipated in the cooling 

system. EPDM coolant hoses are used to 
transfer aqueous coolant under pressure 
conditions at continuous temperatures 
ranging from -40°C to 150°C. Therefore 
EPDM coolant hoses (i.e., upper radiator 
hose, lower radiator hose, and heater 
hoses) are essential parts of the entire 
engine cooling system. 

The continuous upper temperature re-
sistance (CUTR) of a thermoset EPDM 
rubber is the upper temperature limit of 
the thermal aging condition at which a 
thermoset compound retained at least 50 
percent original elongation and 80 per-
cent tensile at break after 1,008 hours of 
heat aging. Automotive coolant hoses 
must meet long-term high temperature 
resistance, or CUTR performance re-
quirements. This high temperature re-
quirement is because of the continuous 
rising of the automotive under-the-hood 
temperature needs. 

Historically, there was more space in 
the engine compartment, but this space 
is shrinking for both functional and 
aesthetic reasons. Increasing vehicle 
impact requirements are reducing the 
amount of space with which design engi-
neers have to work. Additionally, engine 
covers and other components, such as 
underbody shields, are reducing space 
and airflow as well.

Most importantly, the trend is toward 
smaller combustion engines with more 

High heat resistant EPDMs for auto hose uses

Fig. 1: Hose construction structure.
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power, to reduce emissions and meet 
regulatory requirements, therefore more 
turbo/supercharger engine technology is 
utilized. Turbo/superchargers typically 
boost engine working pressure by about 
6 to 8 psi, which results in 15 to 25 per-
cent more power output at higher engine 
operation temperature. Such engine 
technology advances have boosted de-
mand for high quality and efficient 
EPDM rubber hoses that are adaptable 
to the higher temperatures and long 
service life (Fig. 3).  

Typical EPDM coolant hose compound 
consists of EPDM rubbers, fillers (black 
and non-black), plasticizers (oil, process 
aids), small rubber chemicals (zinc oxide, 
stearic acid, PEG, etc.) and curing pack-
age (sulfur/accelerators or peroxide/co-
agent). With a proper cure system (perox-
ide cure system) and selection of other 
ingredients—such as antioxidant, fillers, 
and plasticizers—it is possible to achieve 
high heat resistance (for example 125°C) 
for EPDM peroxide cure compounds.

However, the higher heat resistance 
at 150°C (CUTR ≥150°C) remains a big 
challenge for many EPDM rubber cool-
ant hose manufacturers. To cope with 
the increasing demand on coolant hose 
heat aging performance, the hose tech-

nology has been continuously evolving 
from sulfur cure EPDM technology to 
peroxide cure EPDM technology, and to 
even higher temperature formulations 
based on silicone rubber (VMQ), as illus-
trated in Fig. 4.

To better understand the critical perfor-
mance requirements for automotive cool-
ant hose, the key performance require-
ments from various automotive OEM 
coolant hose standards are summarized 
in Table 1. As shown in Table 1, current-
ly Chrysler has established the highest 
long-term heat aging performance stan-
dards for coolant hose among all major 
automotive OEMs.

As described above, compact and so-
phisticated designs for automotive under-

the-hood compartments have led to in-
creased temperature environments. 
Consequently, long-term heat resistance 
has been a key requirement for many au-
tomotive under-the-hood applications. It 
is a challenging task for many of the rub-
ber product manufacturers to meet the 
continuous upper temperature resistance 
of thermoset rubber in additional to other 
stringent design criteria for auto parts 
such as under-the-hood coolant hose, wire 
and cable, and other components.

Research objectives 
In order to improve the CUTR of 

EPDM thermoset rubber, a well-de-
signed EPDM structure and carefully 
formulated EPDM compound is the key 
to achieve such high heat resistance. A 
systematic study was conducted to focus 
on many of the EPDM polymer molecu-
lar structure characteristics, including 
EPDM ENB content, average molecular 
weight, molecular weight distribution 
(MWD) and polymer composition (eth-
ylene content).

From the compound formulation per-
spective, antioxidant (AO) package (AO 
type and content), plasticizer, carbon 
black and other additives, are included 
in the study as well. The research objec-
tives for this study are to understand 
the effect of EPDM molecular structures 
on EPDM compound heat aging proper-
ties and to study the effect of formulation 
variables on EPDM compound heat ag-
ing properties.

Experimental
EPDM rubbers

A few grades of EPDM that are com-
monly used for automotive coolant hose 
application were chosen in this study. 
The characteristics of these EPDM rub-
bers are listed in Table 2. These EPDM 
rubbers were considered to have bal-
anced molecular architectures (i.e. mo-
lecular weight and molecular weight 
distribution, or Mw/Mn, ethylene con-
tent, diene content etc.) which are criti-
cal for hose application. 

The EPDM molecular weight is import-
ant for compound extendibility, compound 
extrusion characteristics and cured hose 
physical properties; the EPDM ethylene 
content is a critical factor for the hose 
compounder to balance the low tempera-
ture flexibility and hose cold green 
strength; the EPDM diene content will 
affect compound cure speed and the state 
of cure; therefore many physical proper-
ties of the cured compound are affected by 
the molecular architecture.

Typically, high Mooney viscosity (60~85 
MV), medium ethylene content (~60 per-
cent wt), and low to medium ENB level 
(0.5 wt percent ~ 5 wt percent) are consid-
ered the proper EPDM structures for au-
tomotive coolant hose application.

EPDM thermal property by DSC
A TA instruments Q1000 Differential 

Scanning Calorimetry, equipped with a 
refrigerated cooling system was used to 
perform sample thermal property analy-
sis. During testing, a nitrogen purge gas 
flow of 50 ml/min was used. The thermal 
behavior of the sample was determined 
by predetermined heating and cooling of 
the sample temperature to create a heat 
flow versus temperature profile.

First, the sample was rapidly heated to 
remove its thermal history. Next, the 
sample was cooled at 10°C/min cooling 
rate (first cooling scan). The sample was 
then heated (second heating scan) at a 
10°C/min heating rate. The first cooling 
and second heating curves were recorded. 

EPDM compound mixing procedures
All EPDM compounds were mixed 

EPDMs
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Fig. 3: Turbochargers or superchargers engine diagram.

Fig. 4: Coolant hose technology development.

Table 1: Key performance requirements per OEM standards.

Table 2: Basic material specifications of EPDMs.

Table 3: Formulations for Compounds 1, 2, 3 and 4.

Table 4: Mooney viscosities and MDR results for Compounds 1, 2, 3 and 4.

with a rubber internal mixer, for exam-
ple a Banbury-brand lab mixer with 1.6 
liter net chamber volume. A standard 
“Upside Down” mix was used, with car-
bon black and other additives added 
first, followed by oil injection, with 
EPDM added last in the mixer.

The batch weight was sized to have 
75 percent fill factor. The rotor speed 
was kept constant at 50 rpm before 
adding the curatives. The curatives 
were added to the compound when the 
compound temperature reached 80-
90°C and subsequently the rotor speed 
reduced to 40 rpm. The final compound 
was dropped at 115°C. Mixing was 
completed on a 6-inch two roll mill at 
ambient conditions, a blanket was sheet-

ed out to use for testing.

EPDM compound testing
The Mooney viscosity of each formu-

lated composition was measured using 
an uncured blanket. Samples were con-
ditioned for 24 hours at room tempera-
ture, prior to testing. Mooney viscosity 
(ML1+4 at 100°C) of the mixed com-
pounds was measured in accordance 
with ASTM 1646, with a one minute 
preheat time and a four minute rotor 
operation time. The instrument is an 
Alpha Technologies Mooney Viscometer 
2000.  

The cure kinetic profiles of each for-
mulation at 180°C were measured using 
an Alpha Technologies moving die rhe-

ometer (MDR) in accordance with ASTM 
D5289. The MDR test was carried out at 
180°C over a period of 30 minutes. The 
rheology or curve of torque as a function 
of time for each formulated composition 
was measured from samples of uncured 
blanket, which was then cured during 
the MDR analysis.

Samples were conditioned for 24 hours 
at room temperature prior to testing.  
The viscoelastic properties, such as min-
imum S’ torque (ML), maximum S’ torque 
(MH), and time to reach a certain per-
centage of the cure state (for example, 
t95 corresponds to the time in minutes to 
reach the 95 percent state of cure), were 
measured during the cure cycle.

Compound curing
A sample from the uncured blankets 

was cut, heated and cured in a compres-
sion molder to make test specimens in ac-
cordance with ASTM D3182, using a PHI 
(100 ton press). To vulcanize the samples, 

the samples were cured under pressure at 
180°C using t95 data plus 3 minutes for 
plaques, and using t95 data plus 15 min-
utes for compression set buttons.

When cure time ended, the samples 
were removed from the press and imme-
diately placed in cold water to stop the 
curing. Cured samples (plaques and but-
tons) were then conditioned for 24 hours 
at room temperature, prior to testing. 
The physical properties of the formula-
tions were measured from vulcanized 
plaques and buttons.

Heat aging
The test specimens were first die cut 

from the cured plaques using the “dumb-
bell” shaped tensile die described in 
ASTM D412. Those fabricated test speci-
mens were then aged in an air ventilated 
oven at 150°C, at the desired aging 
hours. The heat aged physical properties 
were then measured using those heat 

Fig. 2: Engine cooling system.

See EPDMs, page 16
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aged test specimens. All physical prop-
erty tests were conducted not less than 
16 hours nor more than 96 hours after 
specimens were removed from the hot 
air oven.

Physical properties testing
Tensile properties were measured per 

ASTM D-412. Three specimens were 
tested for each sample. Shore A hard-
ness properties were measured using a 
stack of three die cut specimens. Shore 
A hardness properties were measured at 
room temperature, following the method 
ASTM D-2240.

FTIR 
Infrared spectra were acquired with a 

Thermo Scientific Nicolet iS50 FTIR 
and its built-in ATR (Attenuated Total 
Reflectance) accessory at a resolution of 
4 cm-1. Sixteen scans (47-second acquisi-
tion time) were collected for each spec-
trum. The ATR accessory was equipped 
with a single bounce Germanium ATR 
crystal. The use of Ge ATR crystal rath-

er than traditional diamond crystal is 
critical because of the presence of carbon 
black in the formulation.

Carbon black has strong absorption in 
IR, therefore other signals of interest 
might not be readily seen. With respect 
to diamond, Ge has higher refractive 
index, which reduces penetration depth 
during ATR mode data collection. Al-
though the overall signal intensity is 
lowered, the carbon black absorption is 
greatly reduced, leaving behind more 
meaningful data for analysis. 

Results and discussion
Effect of polymer structure on hot air 
heat aging properties 

Compounds 1 through 4 (Table 3) were 
prepared according to the procedures de-
scribed in the experimental passage. Each 
compound was tested for Mooney viscosity 
and MDR curing curve.  The results are 
listed in Table 4.

Vulcanized plaques for each compound 
were cured according to the procedures 
described above. After curing, the tensile 
properties and hardness were measured 
and the results are listed in Table 5.

With the proposed formulation, all 
compound Mooney viscosity values are 
lower than the gum EPDM rubber Mooney 

viscosity. Typically, the broader MWD 
or higher LCB (long chain branching) of 
gum EPDM, the more Mooney viscosity 
reduction was observed for the mixed 
compound. Compound 4 had the highest 
compound Mooney viscosity, possibly 
because of Polymer 5 having the highest 
polymer Mooney and relatively narrow 
MWD structure.

Because the peroxide curing system 
was used in the formulations, all com-
pounds exhibited very similar curing 
characteristics (cure speed, i.e., ts2 and 
t50). Compound 2 had the highest MH 
value indicating that Compound 2 had the 
highest state of cure. It is believed the 
higher diene content in Polymer 2 and 
Polymer 3 helped Compound 2 reach 
higher crosslinking density and higher 
level of state of cure. It remains unclear 
why Compound 3 did not reach a higher 
crosslinking density even though Polymer 
4 has high diene content (5.7 percent wt).

The original physical properties for all 
the cured compounds are listed in Table 
5. All compounds except Compound 3 
had a statistically similar hardness 
(Shore A 60~65). Compound 4 showed 
slightly higher hardness and higher 
compression set at room temperature 
than the other three compounds because 
of the higher crystallinity in Polymer 5 
(shown in Fig. 5). Original tensile 
strength of all compounds followed the 
state of cure of  these compounds. Com-
pound 2 had the highest tensile strength 
due to its highest state of cure contribut-
ed by the higher diene content.

The hot air heat aging properties at 
150°C of the four compounds were mea-
sured at different time intervals up to 

six weeks. All the heat aging results are 
compared and summarized in Table 6 
and Fig. 6.

There are distinct differences among 
all of the compounds elongation reten-
tion property after heat aging at 150°C. 
Compound 2 and Compound 3 were very 
similar in terms of elongation retention 
drop rate. Both Compound 2 and Com-
pound 3 quickly lost their elasticity and 
became very brittle in less than two 
weeks. Compound 4 exhibited the best 
elongation retention among all four 
compounds. After three weeks, Com-
pound 4 with Polymer 5 still remained 
rubbery/elastic and retained 50 percent 
of its original elongation.

However all compounds became com-
pletely brittle after six weeks. The com-
pound hardness change after six weeks 
(Hardness ∆) is another indication how 
these compounds thermally aged. Shore A 
hardness of both Compound 2 and Com-
pound 3 increased more than 30 points 
after six weeks, while Compound 4 pro-
duced with Polymer 5 exhibited the lowest 
Shore A hardness increase (16 points in-
crease). The results indicated that the 
EPDM polymer diene content signifi-
cantly affects compound long-term heat 
aging properties. For example, low diene 
content yielded better compound long-
term heat aging properties with high 
elongation retention and low hardness 
changes.  

Effect of compound formulation
In order to further improve the high 

heat resistance and compound physical 
properties suitable for automotive cool-

SPECIAL REPORT Hose Manufacturing

Fig. 5: DSC curves of EPDM polymers.

Fig. 6: Tensile elongation retention vs. heat aging time at 150°C (line was added to 
guide the eye only). 

Table 5: Original physical properties.

Table 6: Physical properties after hot air heat aging at 150°C. 

Table 7: Formulations for high heat resistant EPDM compounds.

Table 8: Mooney Viscosities and MDR results for HHR compounds.

EPDMs
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ant hose application, two high heat re-
sistant (HHR) EPDM compounds were 
developed with Polymer 5 which showed 
the best heat aging performance among 
all the EPDM polymers. The formula-
tions are listed in Table 7. In HHR 
Compound 2, the calcium carbonate was 
removed/replaced with reinforcing fill-
ers and the oil content was reduced from 
55 phr to 45 phr. These formulation 
modifications were made to further im-
prove the compound tensile properties.

The Mooney viscosity and MDR re-
sults of HHR compounds are listed in 
Table 8. The compound Mooney viscosi-
ty and MH for both HHR Compound 1 
and HHR Compound 2 were higher than 
Compound 4. It is believed that the in-
creased filler loading level and addition 
of reinforcing filler increased the com-
pound Mooney viscosity and MH.

The original physical properties of 
HHR Compounds are listed in Table 9.
With the formulation adjustments (fill-
ers, oil etc.), the compound (HHR Com-

pound 2) original tensile properties 
could be optimized to meet and exceed 
the performance requirement (>10 MPa) 
with similar hardness as Compound 4.

In order to understand the high heat 
resistance improvement of the HHR 
compounds, a commercial hose com-
pound was included in this study as a 
benchmark sample. The commercial 
hose compound was obtained by skiving 
the rubber layer from a fabricated cool-
ant hose purchased from a local dealer-
ship. The heat aged properties of HHR 
compounds and the commercial hose 
compound were tested and listed in Ta-
ble 10 and Fig. 7.

As it was shown, both HHR com-
pounds have excellent original physical 
properties and superior heat aging 
physical properties retention in compar-
ison to both Compound 4 and the com-
mercial hose compound. After six weeks 
of heat aging at 150°C, HHR Compound 
2 still had more than 250 percent elon-
gation at break and higher than 8 MPa 
tensile strength, while the commercial 
hose compound thermally degraded at a 
much faster rate.

After heat aging at 150°C for 2 weeks, 
the commercial EPDM hose compound 

became completely brittle and lost its 
elasticity. The new formulation, HHR 
Compound 1 and HHR Compound 2, 
which is enabled by a novel EPDM mo-
lecular structure (EPDM Polymer 5) 
and new compound formulation, had 
significantly improved the longevity of 
EPDM coolant hose at higher aging 
temperature (150°C).

This technology will definitely provide 
the OEM the flexibility to further im-
prove the combustion engine technology, 
which requires higher temperature re-
sistance from under-the-hood compo-
nents and yield better gas mileage. 

With respect to the significant high 
heat resistance improvement of HHR 
compounds, it is believed that EPDM 
Polymer 5 enables this superior heat 
aging performance because of its unique 
polymer structure design with low diene 
content. In addition, the formulation 
design (antioxidant and other additives) 
played a significant role in the overall 
compound property optimization. The 
combination of polymer design and for-
mulation optimization results in an out-
standing balance of physical properties 
and long-term heat aging properties in 
both HHR Compound 1 and HHR Com-
pound 2.  

Thermal oxidation mechanism 
One of the research objectives of this 

study is to investigate the chemistry in-
volved during the thermal aging pro-
cess. Therefore, the initial understand-
ing of the thermal oxidation mechanism 
of cured EPDM will be discussed in this 
section. 

A total of four samples with signifi-
cant different heat aging properties 
were studied and the chemical structure 
changes were investigated with the 
FTIR method. Particularly, the carbonyl 
group whose absorption typically lies 
from 1,680 to 1,800 cm-1 was of interest. 
The FTIR results of the carbonyl group 
in all four samples which evolved over 
time during aging process are listed in 
Fig. 8.

Sample #D represented a very poor 
heat aging resistance. After six weeks of 
heat aging, the Sample #D became com-
pletely brittle and lost all its elasticity. 
Interestingly, it was observed that an 
apparent growth in C=O region occurred 
during the course of heat aging process. 
As the sample aged more and lost its 

elasticity, the more C=O groups were 
formed over time.

Sample #A, on the other hand, showed 
excellent aging properties. After six 
weeks of heat aging, the Sample #A re-
tained 73 percent of its original elonga-
tion at break and remained very flexible. 
The Sample #A also was studied by 
FTIR for chemical composition change 
during aging process. In contrast to 
Sample #D, Sample #A did not exhibit a 
significant growth in C=O absorption. 
Therefore, it is believed that the growth 
of C=O correlates to observed physical 
property change in tensile test. 

Fig. 9 is the EB retention correlation 
with C=O for different formulated sam-
ples after the 150°C six weeks aging 
test. The C=O formation is character-
ized by calculating the C=O stretching 
over C-H stretching. The C=O stretch-
ing was the integral area from 1,830 
cm-1 to 1,650 cm-1 with baseline from 
2,175 cm-1 to 1,980 cm-1. The C-H stretch-
ing was the integral area from 3,000 
cm-1 to 2,800 cm-1 with baseline from 
2,558 cm-1 to 2,411 cm-1.

In Fig. 9, an apparent negative cor-
relation between the sample’s EB reten-
tion and C=O formation can easily be 
observed. In other words, if there are 
more C=O formation in the samples, the 
worse EB retention were exhibited. The 
growth of C=O is a function of aging 
time. Typically, as the aging time in-
creases, more C=O formation and there-
fore worse EB retention.

It might be straightforward to attri-
bute the growth of C=O to thermal oxi-
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Table 10: The physical properties retention after heat aging at 150°C.

Fig. 7: Elongation retention vs. heat aging time (line was added to guide the eye only).

Fig. 8: EPDM chemical composition change during thermal oxidation.

Fig. 9: Correlation between elongation 
at break retention and C=O formation 
after 150°C thermal aging for 6 weeks 
(line was added to guide the eye only).

Table 9: The original physical properties of compounds.

EPDMs
Continued from page 16

See EPDMs, page 19
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dation of EPDM. However, it is non-triv-
ial to distinguish the exact functional 
groups as it could be anything from al-
dehyde, ketone, ester and carboxylic ac-
ids as they all carry C=O signatures.

Nonetheless, it is important to point out 
that both Sample #A and Sample #B  ex-
hibit not only the reduced growth in C=O, 
but also a broad band growing around the 
absorption of 1,600 cm-1. This band is at-
tributed as carboxylates. In other words, 
during thermal oxidation, while undergo-
ing the loss of elasticity, EPDM gradually 

oxidized and formed C=O containing spe-
cies, mostly carboxylic acid. 

Conclusions
This study focused on automotive en-

gine coolant hose applications. It was 
clearly identified that long-term heat 
aging properties are the most critical 
unmet need for EPDM coolant hose to 
meet the demanding high heat resis-
tance requirement.

A superior high heat resistant EPDM 
solution was successfully developed to 
balance cured EPDM compound original 
physical properties and long-term heat 
aging properties. The results demonstrat-
ed that it is possible to achieve high heat 
resistance at 150°C (CUTR ≥150°C) as 

shown by HHR Compound 1 and HHR 
Compound 2 heating aging performance.

It was discovered that EPDM ENB 
content is the most critical EPDM poly-
mer structural characteristic that af-
fects the long-term heat aging proper-
ties. Low ENB content in EPDM polymer 
significantly improved the cured EPDM 
heat aging properties with higher elon-
gation at break retention. It is believed 
that there is a strong inverse correlation 
between the carbonyl group formations 
(carboxylic acid etc.) and EPDM heat 
degradation process (oxidation/thermal 
degradation).  The carboxylic functional 
group can either be a cause or an out-
come of peroxide-cured EPDM rubber 
compound heat degradation with pres-

ence of oxygen.
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Gates targets baseline crimpers with new tech
By Bruce Meyer

Rubber & Plastics News Staff

DENVER—Gates Industrial Corp. P.L.C. is ready to 
unveil its new smart crimper technology, which it dubs 
the GC20 with Gates Cortex Intelligence.

The Denver-based manufacturer and supplier of hose 
and belting products and related goods said the GC20 
Cortex “takes the guesswork out of hose assembly fab-
rication” as it features touch-screen controls, on-board 
training, integrated eCrimp settings and remote sup-
port, according to a company news release.

Mike Haen, vice president of global product line 
management said the patent-pending smart crimper 
represents the continuation of the digital revolution for 
his company. “Our digital strategy is to develop and 
launch (Internet of Things) solutions that provide tan-
gible benefit for the next generation of customers and 
align with Industry 4.0.”

The GC20 Cortex is an upgrade to the Gates Power 
Crimp 707 crimper, with the new offering retaining all 
of the capabilities of the PC707 but adding technology 
aimed at making crimper operations safer. It can be 
used to crimp hydraulic and industrial hose up to 1.25 
inches in diameter. The launch also includes a retrofit 
kit for current PC707 systems.

“One trend we saw is the need for enhanced training,” 
said Cindy Cookson, Gates global product line director 
for hydraulics. “We can make the best hose and cou-
pling in the world, but if it’s not assembled properly, 
then the results can be pretty catastrophic. So we want 
to make sure we are giving our customers the right 
tools they need to properly apply Gates hoses and cou-
plings in the field.”

And even if it’s a third party fabricating the assem-
bly, it’s still the Gates name on the hose and coupling, 
so the Denver-based firm wanted to make sure the 
process was done right. To this end, Cookson 
said there are several ways in which the GC20 
Cortex improves safety.

First is the onboard training. The crimper 
itself has videos, infographics and tools that 
allow an operator to be properly trained on 
how to select the right hose and how to crimp 
it safely, both for themselves and for the end 
user where the product is used, she said.

In addition, the crimp specifications are 
hosted onboard, so the operators don’t have to 
look them up in a book, on a printed sheet or in 
a computer system. Owners of the crimpers 
also can put logins on the crimpers to ensure 
the people using the equipment are properly trained.

Another safety aspect, Cookson said, is the ability to 
put automated calibrations on the crimper. 

“We have tools on the crimper itself to support the 
calibration of that crimper to make sure it’s in calibra-
tion when the crimp is performed,” she said. “This is all 
about safety. We are highly tuned to providing safe 
solutions to our customers to have the safe solutions 
they need in the field.”

Digital backbone
The GC20 Cortex is touted as a “Gates Enterprise 

Solution,” according to Cookson. The crimper and soft-
ware are wholly owned and developed by Gates. The 
Cortex platform is the digital backbone where Gates 
will build out more functionality. By owning the soft-
ware, she said the firm can ensure customer data is 

secure from beginning to end.
Gates has partnered with contracted firms to sup-

port the various manufacturing of the crimpers to its 
specifications.

Cookson added that the GC20 Cortex is designed to 
crimp Gates hoses with Gates couplings, in line with 
recommendations by SAE and ISO that matched sys-
tems are employed.

“We specifically design our hose and couplings to 
work together, and we specifically assign crimp specifi-
cations based on the crimper and the dies that are 
used,” she said. “To get the safest system that will pro-
vide the most robust performance, we are recommend-

ing the use of the Gates hose with this Gates 
coupling on this particular crimper with par-
ticular die sets and crimper settings.”

The system uses legacy Gates 700 series 
dies, which Cookson said should make adop-
tion easier because many of its customers al-
ready use those in their crimping systems.

In surveying its customer base, Gates used 
feedback from distributors all over the world, 
she said, that reinforced the values that Gates 
built into the crimper. Those included the 
need for safe hydraulics, the ease of introduc-
ing new products, the ease of getting crimp 
specifications and the need for improved 

training. 
“There were lots of values that we heard about the 

pain points from customers about existing crimpers or 
existing assembly operations,” Cookson said.

Gates also made the decision to use the GC20 Cortex 
technology on its baseline crimper, rather than on 
high-end models. “We chose to implement this technol-
ogy first on a crimper for the masses,” she said. “We 
didn’t want to preclude the thousands of people who use 
this baseline crimper from this technology.”

And while the system does communicate with the cloud 
to download new crimp specifications and new training 
material, the system itself can be operated offline, know-
ing that customers don’t always have access to WiFi in its 
factory operations, according to the Gates official.

Gates is touting the GC20 Cortex as an upgrade from 
the PC707 crimper, which she said is in use by tens of 

thousands of customers in the field. The retrofit kit was 
developed in parallel with the new crimper so existing 
customers could benefit from the new technology. The 
conversion should take just 45 minutes in the field, 
Cookson added.

Beta tester input
Gates sought input from about a dozen beta testers, 

including both distributor and OE customers. “We 
asked them to put it through the paces to make sure it’s 
robust technology and that we’re really confident in the 
product that we’re putting out in the field,” she said.

Many liked the calibration feature, Cookson said, 
whole others appreciated the ability to assign operator 
logins, particularly when used in an ISO-certified shop.

Several others touted the ability to set up “favorites,” 
where hoses that are fabricated often for certain end 
users can be accessed immediately.

Cookson said there were questions from shops where 
operators traditionally used crimpers for different 
purposes, such as wire and cable products. They did, 
however, understand when the firm explained why the 
GC20 Cortex was set up as a Gates-only system.

Gates did make some enhancements to its registra-
tion process based on feedback, to make sure it was a 
smooth process when communicating to the cloud.

The firm will launch the GC 20 in the U.S. and Can-
ada during the fourth quarter and is accepting pre-or-
ders. It will be displaying the smart crimper at the 
AAPEX show in Las Vegas from Nov. 5-7.

Cookson said there are plans to roll out the technolo-
gy in other regions during 2020.

As to how it compares to other digital technology 
available in the market, she said the main differentia-
tion is the availability for use on the baseline crimper 
with a corresponding lower price point. She added that 
Gates’ TSI system has been available for more than five 
years on some high-end crimpers.

“Gates has worked quite hard on this technology de-
velopment,” Cookson said. “It’s further evidence to 
Gates’ commitment to innovation and our execution of 
our digital strategy. We want to make sure we have the 
best products with the best services offering a total 
solution to our customers.” 

Cookson

Gates has introduced a new smart crimper technology: GC20 with Gates Cortex Intelligence.




