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Fluoroelastomers (FKM) were 
first developed and commercial-
ized under the brand name Viton 
by E.I. DuPont De Nemours and 
Co. in the 1950s, primarily to 
address the challenging condi-
tions experienced in the aerospace 
industry.1,2

With advancements in chemis-
try and manufacturing tech-
niques, FKMs saw increased ac-
ceptance in the automotive, 
industrial and consumer applica-
tions. ASTM D20003 classifies 
FKM as HK material owing to 
its excellent heat resistance as 
determined by changes in specif-
ic properties at 250°C and maxi-
mum volume swell of 10 percent 
in IRM 903 oil.

All FKM types are co-mono-
mers with vinylidene fluoride 
(VDF) being the base monomer 
for most types. Homopolymer of 
VDF leads to highly crystalline 
polyvinylidene fluoride. To dis-
rupt the crystallinity, monomers 
with bulky side groups such as 
hexafluoropropylene (HFP) are 
introduced. FKM polymers with 
VDF and HFP monomers result 
in type 1 (dipolymer) of the ASTM 
D14184 classification.

To improve chemical resis-
tance, the overall fluorine content 
is increased by the addition of 
tetrafluoroethylene (TFE). This 
results in type 2 (terpolymer) 
polymer. Those accustomed to 
specifying FKM materials would 
recognize type 1 and type 2 as 
Viton A and Viton B, respectively.

The outstanding properties of 
FKM elastomers are not realized 
until the polymer is crosslinked. 
Type 1 and 2 FKM are typically 
compounded with bisphenol AF 
(BpAF) as crosslinker and benzyl 
triphenyl phosphonium chloride 
(BTPPC) as the phase transfer 
catalyst (accelerator).

The FKM polymer has a fully 

saturated backbone and therefore 
is not readily susceptible to attack 
by a nucleophile to form cross-
links. During crosslinking reac-
tion, the polymer backbone un-
dergoes multiple complex steps of 
dehydrofluorination in the pres-
ence of a base. These steps create 
a diene in the polymer backbone, 
which then results in crosslinks 
via addition of the diphenol.5

The most common bases used 
are magnesium oxide (MgO) and 
calcium hydroxide (Ca(OH)2). It 
is important to recognize that 
the rate determining steps in 
FKM crosslinking are the dehy-
drofluorination steps, and these 
are not accomplished without the 
use of metal oxides. Schmiegel6

and Venkateswarlu7 have provid-
ed excellent insight into the 
crosslinking mechanism of BpAF 
cured FKM.

Fig. 1 shows the base, in this 
case calcium hydroxide, reacting 
with the accelerator (BTPPC) 
and curative (BpAF) to create an 
intermediate species (I), salt and 
water. Base catalyzed dehydro-
fluorination process occurs where 
hydrogen and fluorine atoms are 
removed from the backbone to 
create double bonds that rear-
range themselves to provide a 
structure as shown in Fig. 2.

It is believed that formation of 
double bonds and attack of the 

unsaturated backbone occurs 
during the induction period. In-
crease in torque on the cure 
curve occurs when both function-
alities of the (OARO) are attached 
to polymer chains. Throughout 
the induction and crosslinking 
process, large amounts of fluo-
ride ions are generated. These 
ions result in formation of HF 
acid, which is neutralized by the 
metal oxides to form metal fluo-
rides and water. Thus, the metal 
oxides play a dual role of initiat-
ing the salt species as well as 
neutralizing the acid.

Fig. 3 shows a crosslinked 
polymer. BpAF level in a formu-
lation decides the crosslink den-
sity, whereas the accelerator, 
BTPPC, decides the rate of the 
crosslinking process. Since the 
metal oxides are important to 
generate the intermediate spe-
cies, their levels affect both the 
rate and density of crosslinks.

Experimental
All formulations in this study 

contain Viton AL-600 as the 
base polymer. A total of 30 phr of 
carbon black N990 and 2.5 phr of 
Viton Curative 50 (BpAF-BTPP+ 
salt) were added to the base poly-
mer to make a masterbatch 
(MB). This was then divided into 
15 equal parts and the metal ox-
ides were added on the mill at 

amounts as shown in Table 1 
(A). Table 1 (B) shows all the 
tests that were performed on 
each one of the 15 batches.

Results and discussion
Mooney viscosity

Mooney viscosity for all formu-
lations is shown in Fig. 4. Each 
line indicates increasing Ca(OH)2

levels at constant MgO. A neat 
linear relationship is observed for 
each one of the sets. With increas-
ing total metal oxide content, the 
Mooney viscosity also increases.

Slopes from these linear rela-
tionships are plotted in Fig. 5. 
The higher slopes of 3.06 and 
2.61 indicate that the viscosities 
tend to increase more rapidly 
when either of the metal oxides is 
present individually. In all cases, 
when Ca(OH)2 levels are main-
tained constant and MgO levels 
are increased (Fig. 5, solid line), 
the slopes have lower values than 
otherwise—an indication that 
Ca(OH)2 has a more pronounced 
effect on increasing the com-
pound viscosity than MgO.

Increase in viscosity as a result 
of metal oxide additions is relat-
ed to the ionomeric interaction 
and polar end group/filler inter-
actions within the matrix. It is 
important to note that the trends 
shown here are related to Viton 
AL-600 as a base polymer, which 
is part of Viton’s IRP generation. 
Viton polymers have improved in 
performance over various gener-
ations. One of the ways this has 
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Fig.1: Reaction of BTPPC, BpAF with base.

Fig. 2: FKM diene structure after dehydrofluorination.

Fig. 3: Crosslinked FKM copolymer.
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been accomplished is by reducing 
the polymer end groups.

Older generations of the Viton 
family had higher ionic end 
groups and would show greater 
interactions with metal oxides 
and therefore higher and more 
rapid increase in viscosity with 
an increase in metal oxide con-
tent. Fig. 6 shows additive effect 
in Mooney viscosity for various 
polymer types. In this case, Viton 
A is the oldest generation poly-
mer, whereas GAL 200S is from 
the most recent Advanced Poly-
mer Architecture technology.

Addition of 30 phr MT adds 
about 20 Mooney points for all 
polymers, but metal oxides (6 phr 
of Ca(OH)2, 3 phr of MgO) add an 
additional 10, 18 and 49 Mooney 
points for GAL 200S, GBL200 
and A, respectively.

See FKM, page 16
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Mooney scorch
Although MDR is used as a 

primary test for measuring the 
cure properties of a compound, 
Mooney scorch still provides de-
cent information related to onset 
of cure. Fig. 7 shows the total 
millimoles of metal oxides (MO) 
present in the formulation and its 
almost linear effect on T1 value.

Fig. 8 provides the T1 values 
obtained for various formula-
tions. At low total metal oxide, no 
T1 is recorded in 45 minutes. Six 
phr of Ca(OH)2 with no MgO has 
a T1 of 38.7 minutes, whereas for 
6 phr of MgO without Ca(OH)2 
yields 27.1 minutes, almost 10 
minutes faster.

A similar trend is seen with 9 
phr of each individual metal ox-
ide. The T1 data suggests that 
when single metal oxide systems 

are present, MgO activates the 
accelerator/curative more rapidly 
than Ca(OH)2. This trend re-
mains true even in mixed metal 
oxide systems.

Each molding process is unique. 
Combining the Mooney viscosity 
and scorch results should aid a 
formulator in deciding if the 
scorch results are ideal for achiev-
ing the cycle times while tolerat-
ing the corresponding rise in 
viscosity. While short molding 
cycle times are preferred, the re-
sults presented here show that 
achieving it with high levels of 
metal oxides may come at the 
cost of increased viscosity. This 
may not always be ideal, as high-
er viscosity may lend itself to 
flow-related defects.

 
Moving die rheometer (MDR)

MDR is the go-to cure meter 
for compound development, quali-
ty checks and providing guide-
lines for setting up a molding 
process. The torque values repre-

sented by MH provide an indica-
tion of the state of cure. Higher 
MH values, though, may not al-
ways indicate a stable, good qual-
ity crosslinked network. As shown 
in Fig. 9, magnesium oxide tends 
to have a more stabilizing effect 
on the final network, whereas 
Ca(OH)2 shows reversion. 

Induction time as referenced to 
the MDR curve is the time in the 
initial stages of the curing process 
after which the torque value starts 
to increase. In Fig. 9, the formula-
tion containing only Ca(OH)2 
shows a longer induction time but 
a faster rate of cure than the one 
with MgO. Magnesium oxide for-

mulations providing shorter in-
duction time and therefore lower 
Ts1 value are intriguing when 
trying to understand initial stages 
of the curing process.

Venkateswarlu7 indicated that 
the dehydrofluorination process 
and formation of monofunctional 
BpAF bond to the polymer back-
bone (Polymer – OAROH) occurs 
during the induction time. A 
shorter induction time with MgO 
suggests that it is a more effec-
tive cure activator than Ca(OH)2. 
Table 2 gives various cure times 
collected for different formula-
tions at 177°C. 

Another way of understanding 

the effect of MO on cure times 
would be with Pearson’s correla-
tion coefficients. The correlation 
coefficient (r) indicates a rela-
tionship between parameters but 
does not imply a causation.

Correlation between two pa-
rameters (x and y) can be given 
by the equation (a)8. The correla-
tion values range between 0 to +1 
and 0 to -1. Values close to +1 or 
-1 indicate a strong direct or in-
verse relationship respectively. 
Values closer to 0 indicate a poor 
relationship between x and y. 
While calculating the correlation 
coefficient, each one of the cure 
parameters (Ts1, Ts2, T5, T10, 
T50, T90, T95) was ‘x,’ whereas 
the ingredient quantity, either 
MgO or Ca(OH)2 was ‘y.’ There-
fore, correlation coefficients for 
Ts1 and MgO, Ts1 and Ca(OH)2, 
Ts2 and MgO, Ts2 and Ca(OH)2, 
and so forth were calculated at 
different temperatures and are 
presented in Fig. 10.

Following are some of the ob-
servations deduced from Fig. 10.

• All correlation coefficients 
have a negative value indicating 
that an increase in metal oxide 
content decreases the cure values 
(i.e. faster curing) and vice versa. 

• In Fig. 10A the ‘r’ values 
form an almost even crossover 
point between T10 and T50. For 
short cure times (Ts1), MgO for-
mulation have a higher ‘r’ value 
(-0.73) than Ca(OH)2, indicating 
a greater relationship. This value 
diminishes to -0.46 for T95. An 
almost exact opposite result is 
obtained for Ca(OH)2 (-0.48 to 
-0.74). These values show the op-
posite relationship that MgO and 
Ca(OH)2 have with lower and 
higher cure times.

• As temperature increases 
from 167°C to 197°C, the Ts1 ‘r’ 
value for MgO decreases whereas 
Ca(OH)2 increases, and they are 
almost equal at 197°C. This indi-
cates that at higher tempera-
tures, both metal oxides seem to 
have equal effect on the short 
cure times. 

• At long cure times (>T90), 
Ca(OH)2 formulations have great-
er relationship than MgO. This 
relationship starts to decrease as 
the temperature increases from 
167°C to 197°C. It is important to 
know that injection molding typ-
ically has short cycle times and 
high temperatures. So the effect 
of adjusting Ca(OH)2 at these 
temperatures may not have as 
great an effect on TC 90 as it 
would at low temperatures. This 
is inferred from the trend of ‘r’ 
values dropping from -0.74 to 
-0.50 for T95.

The correlation coefficient indi-
cates relationship, and its intent 
in this study is to show a trend or 
provide directional analysis of 
changing MO levels on cure times 
at different temperatures. These 
coefficients were based on results 
from a single test. Additional ef-
forts to perform a designed ex-
periment (DOE) with replicates 
may improve the ‘r’ values to in-
dicate much stronger or poorer 
relationships. 

Physical properties
Almost always, formulation de-

velopment is done with the intent 
of achieving final physical prop-
erties. Once these are achieved, 
adjustments are made to get the 
most economical molding cycle 

times. Table 3 provides the post-
cured (PC) physical properties 
obtained for all formulations. 

One of the immediate effects of 
the two metal oxides can be seen 
on the tensile strength. High mag-
nesium oxide formulations, espe-
cially with 9 phr (FKM 83-86) 
consistently show Tb >19 MPa. 
Similarly, formulations containing 
only MgO (FKM 83, 87, 91) have 
higher Tb than Ca(OH)2 (FKM 
96-98) formulations. This suggests 
a stable network with higher cross-

Fig. 4: Mooney viscosity.

Fig. 5: Linear MV trend line slope as a function of MO levels.

Fig. 6: Effect of end groups on Mooney viscosity. 

Fig. 7: Effect of total MO content on cure onset.

Fig. 8: Mooney scorch T1. 

Fig. 9: MDR plot at 177oC for select formulations.

Table 2: MDR cure times at 177oC.

Table 1: (B): Compound tests.

Table 1: (A): Metal oxide levels.

Table 3: Post-cured physical properties.
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the effect of MO on cure times 
would be with Pearson’s correla-
tion coefficients. The correlation 
coefficient (r) indicates a rela-
tionship between parameters but 
does not imply a causation.

Correlation between two pa-
rameters (x and y) can be given 
by the equation (a)8. The correla-
tion values range between 0 to +1 
and 0 to -1. Values close to +1 or 
-1 indicate a strong direct or in-
verse relationship respectively. 
Values closer to 0 indicate a poor 
relationship between x and y. 
While calculating the correlation 
coefficient, each one of the cure 
parameters (Ts1, Ts2, T5, T10, 
T50, T90, T95) was ‘x,’ whereas 
the ingredient quantity, either 
MgO or Ca(OH)2 was ‘y.’ There-
fore, correlation coefficients for 
Ts1 and MgO, Ts1 and Ca(OH)2, 
Ts2 and MgO, Ts2 and Ca(OH)2, 
and so forth were calculated at 
different temperatures and are 
presented in Fig. 10.

Following are some of the ob-
servations deduced from Fig. 10.

• All correlation coefficients 
have a negative value indicating 
that an increase in metal oxide 
content decreases the cure values 
(i.e. faster curing) and vice versa. 

• In Fig. 10A the ‘r’ values 
form an almost even crossover 
point between T10 and T50. For 
short cure times (Ts1), MgO for-
mulation have a higher ‘r’ value 
(-0.73) than Ca(OH)2, indicating 
a greater relationship. This value 
diminishes to -0.46 for T95. An 
almost exact opposite result is 
obtained for Ca(OH)2 (-0.48 to 
-0.74). These values show the op-
posite relationship that MgO and 
Ca(OH)2 have with lower and 
higher cure times.

• As temperature increases 
from 167°C to 197°C, the Ts1 ‘r’ 
value for MgO decreases whereas 
Ca(OH)2 increases, and they are 
almost equal at 197°C. This indi-
cates that at higher tempera-
tures, both metal oxides seem to 
have equal effect on the short 
cure times. 

• At long cure times (>T90), 
Ca(OH)2 formulations have great-
er relationship than MgO. This 
relationship starts to decrease as 
the temperature increases from 
167°C to 197°C. It is important to 
know that injection molding typ-
ically has short cycle times and 
high temperatures. So the effect 
of adjusting Ca(OH)2 at these 
temperatures may not have as 
great an effect on TC 90 as it 
would at low temperatures. This 
is inferred from the trend of ‘r’ 
values dropping from -0.74 to 
-0.50 for T95.

The correlation coefficient indi-
cates relationship, and its intent 
in this study is to show a trend or 
provide directional analysis of 
changing MO levels on cure times 
at different temperatures. These 
coefficients were based on results 
from a single test. Additional ef-
forts to perform a designed ex-
periment (DOE) with replicates 
may improve the ‘r’ values to in-
dicate much stronger or poorer 
relationships. 

Physical properties
Almost always, formulation de-

velopment is done with the intent 
of achieving final physical prop-
erties. Once these are achieved, 
adjustments are made to get the 
most economical molding cycle 

times. Table 3 provides the post-
cured (PC) physical properties 
obtained for all formulations. 

One of the immediate effects of 
the two metal oxides can be seen 
on the tensile strength. High mag-
nesium oxide formulations, espe-
cially with 9 phr (FKM 83-86) 
consistently show Tb >19 MPa. 
Similarly, formulations containing 
only MgO (FKM 83, 87, 91) have 
higher Tb than Ca(OH)2 (FKM 
96-98) formulations. This suggests 
a stable network with higher cross-

link density, an effect seen with 
the MH values for MDR results as 
well. Along with Tb, the hardness 
also shows better stability with 
MgO, whereas Ca(OH)2 formula-
tions (FKM 96-98) show much 
higher dependence of hardness on 
changes in Ca(OH)2 levels. 

The correlation coefficient 
(0.911) in Table 4 shows a strong 
positive relationship between 
magnesium oxide and the tensile 
strength, whereas a poor inverse 
relationship with Ca(OH)2 (-0.168). 

Interestingly, a relatively high 
relationship exists between hard-
ness and Ca(OH)2 whereas almost 
none with MgO.

A positive value of 0.877 indi-
cates that increasing Ca(OH)2 
results in increasing the hard-
ness. In Fig. 11, the metal oxides 
show an opposing effect on the 
modulus values measured at 
various strains. At low strain 
(10, 25 percent), Ca(OH)2 has a 
strong relationship, which di-
minishes at higher strain. The 
exact opposite effect is observed 
with MgO.

The hypothesis here is that in 
addition to forming a “base” net-
work, Ca(OH)2 might also lead to 
forming additional network 
structures that are of poor quali-
ty. This poorer network contrib-
utes to higher modulus values at 
lower strain, but breaks with in-
creasing strain and, at higher 
strain, only the stable network 
can contribute to the modulus 
values. MgO shows higher modu-
lus values and higher coefficient 
numbers, thereby suggesting 
that MgO might form a more ro-
bust base network than Ca(OH)2.

Compression set
In sealing applications, com-

pression set (CS) is one of the 
most important properties to 
predict the performance of an 
article. Upon being exposed to 
application conditions, the article 
should be able to maintain its 
original dimensions without re-
sulting in a permanent deforma-
tion. Although the curative plays 
a dominant role in determining 
the compression set, choosing the 
right level of metal oxides could 
either help or harm the compres-
sion sets.

Table 5 provides CS results 
for all formulations at conditions 
as listed in the table. Additional-
ly, the correlation coefficients 
also have been calculated and 
presented in the same table. A 
trend is seen where increasing 
the calcium hydroxide level tends 
to have a worsening effect on the 
CS values (FKM 83-86). The cor-
relation coefficient values show 
an inverse relationship between 
MgO and CS. Although they are 
not strongly correlated—i.e. the 
values are not close to -1.0—a 
consistent negative value shows 

that MgO assists in generating 
lower CS. Ca(OH)2, on the other 
hand, has values close to 0.0, 
indicating a poor relationship 
with CS.

Results obtained for FKM 91 
and FKM 96 seem to be related 
more to not having enough metal 
oxide in the formulation rather 
than whether MgO or Ca(OH)2 is 
used. As was indicated previous-
ly, both MO actively participate 
in activating the cure process 
and these two formulations seem 
to be starved of MO, thereby not 
generating a stable network. 

Conclusion
The use of metal oxides is es-

sential in the curing process of 
bisphenol-cured fluoroelastomer. 
Of the various choices available, 
calcium hydroxide and magne-
sium oxide are the most common-
ly used metal oxides. These metal 
oxides perform a dual role of acti-
vating the cure system as well as 
acting as an acid acceptor to 
neutralize the hydrogen fluoride 
generated during the curing 
process.

Both metal oxides can play the 
dual role individually or together 
in a formulation. Evident from 
the results obtained in this 
study, magnesium oxide provides 
a short induction time and a 
slower rate of cure. Calcium hy-
droxide, on the other hand, gives 
a longer induction time but a 
much steeper cure rate. From a 
molding perspective, the latter 
would be ideal, and one would be 
inclined to use only calcium hy-

Fig. 9: MDR plot at 177oC for select formulations.

Fig. 10: Correlation coefficients at (a) 167oC, (b) 177oC, (c) 187oC, (d) 197oC.

Table 2: MDR cure times at 177oC.

Table 3: Post-cured physical properties.
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Table 4: Correlation coefficients for MO and PC physical properties.
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droxide in the formulation. But 
using calcium hydroxide by itself 
tends to produce a less stable 
network, thereby negatively af-
fecting physical properties. Addi-
tion of magnesium oxide helps to 
stabilize the network and gives 
consistent physical properties.

Finally, it is important to rec-
ognize that metal oxides are an 
essential part of the cure system 
and influence the cure rate and 

final physical properties. Chang-
ing these levels in the later stag-
es of formulation development 
(i.e. trying to match a cycle time) 
may have unintended conse-
quences on final physical proper-
ties. Thus, all efforts should be 
made to match not only the final 
physical properties, but also the 
desired cycle times during the 
initial stages of the formulation 
development process. 
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Tire makers in India battle new COVID-19 wave
By Don Detore  

and Jim Johnson
Tire Business  

and Rubber & Plastics News Staff

MUMBAI, India—While India is 
in the grip of a second wave of 
COVID-19, a sampling of tire 
makers in the country say opera-
tions continue to run smoothly.

Even with the dire pandemic 
statistics coming out of the world’s 
second-most populated country, 
Balkrishna Industries Ltd. (BKT), 
Ceat Ltd., and Sun Tyre & Wheel 
Systems all report operations 
continue.

Sun-TWS reported operations 
at 100 percent capacity while 
BKT said operations are “run-
ning smoothly with an average of 
95 percent capacity.” Ceat, mean-
while, said it is following all 
safety protocols and running at 
“optimum capacity.”

India reported 4,529 COVID-19 
deaths on May 18, the highest 
daily total for any country report-
ed to date. With more than 25 
million cases and 283,000 deaths 
as of May 19, the country is strug-
gling to provide health care to 
those in need.

Managing Director Rajiv Pod-
dar of Mumbai-based BKT wrote a 
letter to industry stakeholders—
issued to refute rumors that tire 
production had been impacted by 
COVID-19—in which he said pro-
duction has not stopped at any 
plant site and no disruption is ex-
pected “in the near future.”

“In case there is any disrup-
tion, you would hear it first from 
BKT as an official communica-
tion,” Poddar wrote. “Although 
seemingly under control, the 
current situation is not very opti-
mistic in terms of record number 
of cases reported or the related 
medical shortages.

“The situation on the ground is 
dire. Fortunately, our team in In-
dia and around the world, is safe 

and constantly striving to keep 
the business at the normal levels.”

Mumbai-based Ceat noted that 
the government of Maharashtra 
(the state where the plants of 
Ceat Specialty Tyres are located) 
has imposed a lockdown, but for 
industrial units like Ceat, “the 
government has granted a spe-
cial exemption.” 

“We are following all the laid-
out protocols and ensuring that 
all our plants are operating at 
optimum capacity, with the en-
deavor of serving our customers 
in the best way possible,” said 
Vijay Gambhire, CEO of Ceat 
Specialty Tyres.

Ceat Specialty Tyres is a divi-
sion that makes off-the-road tires, 
including agricultural and indus-
trial tires sold in North America. 

“We are working with the gov-
ernment and various support or-
ganizations to help the communi-
ty in fighting the pandemic.”

BKT said it is relying on flexi-
bility to make it through the lat-
est wave to hit India.

“As a resilient organization, we 
have extensive experience in 

planning for and responding to a 
wide variety of situations,” Pod-
dar wrote. “Our teams are closely 
monitoring developments in the 
coronavirus (COVID-19) out-
break and are taking the appro-
priate steps to help maintain the 
ongoing health and safety of our 
employees and customers.”

He also indicated BKT contin-
ues to put “customers first, in 
teaming and working together 
for the best outcomes, in deciding 
and acting in a way that makes 
an impact, and in learning and 
adapting so that we can help our 
employees and customers adjust 
to this situation.”

Sun-TWS factories in India con-
tinue to operate at 100 percent ca-
pacity, according to Ken Cooper, 
senior vice president of the compa-
ny’s North America operations, 
but the latest wave of COVID-19 
certainly is impacting the compa-
ny and the entire country. 

Sun-TWS, which has four off-
the-road tire plants in India, has 
instituted a variety of safety 
precautions allowing manufac-
turing to continue, he said.

“They test the factory workers 
every day and throughout the day 
for temperatures. They’ve put a lot 
of (physical) divisions within the 
plant to separate the workers,” 
Cooper said on May 14. “We are 
maintaining as big of a distance as 
possible within the plants.”

Sun-TWS routinely disinfects 
its facilities to help keep its work-
ers safe, he said.

“The biggest impact that it’s 
made is that all the upper man-
agement are still at home. They 
are talking to each other online, 
or on the phone or in Zoom meet-
ings. Most of the non-essential 
office people are at home. Some 
of the essential office people are 
at work, but they are very dis-
tanced,” Cooper said.

Employees are being given as 
much time off as they need to at-
tend funerals or help with the 
care of sick family members, he 
added.

“I would say there is not one 
person within the white-collar 
part, both the white collar and 
blue collar, that hasn’t had a fami-
ly member die because of this 
pandemic. It’s been really rough in 
India as you well know,” he said.

Sun-TWS has about 800 em-
ployees, including about 400 at 
four factories in India. The 
Chennai, India-based company 
also operates three factories in 
Sri Lanka that have not been as 
impacted as much by COVID-19 
compared with India facilities, 
Cooper said.

The senior vice president is 
based at the company’s North 
America headquarters in Dalton, 
Ga., where Sun Tyre also has a 
warehouse. Sun-TWS also has a 
warehouse in Los Angeles.

Sun-TWS factories in Sri Lanka 
also have instituted safety precau-
tions including temperature 
checks, but those locations have 
not needed to install physical bar-

riers between employees, he said.
While the COVID-19 virus has 

not directly caused work to slow in 
India at this point, there have 
been some indirect challenges due 
to transportation difficulties being 
experienced around the world.

Sun-TWS relies on steel im-
ported from China for its prod-
ucts and there has been some 
difficulty with that supply chain. 
Other raw materials needed for 
the company’s OTR tires are 
sourced domestically.

While both BKT and Sun-TWS 
said they are overcoming COVID-19 
related issues, there is another 
problem that is impacting opera-
tions. 

“We are experiencing tremen-
dous problems just like everybody 
else,” Cooper said about Sun-TWS, 
“but they are not as much 
COVID-related as they are this 
port situation. We are struggling 
just like everybody else to get con-
tainers shipped and arrived on 
time. But that has nothing to do 
with COVID.” 

Poddar added raw material is-
sues and container availability 
“are two major factors contrast-
ing with our production/ship-
ment plans.”

He said he was motivated to 
write the letter “to assure you 
about production and business 
continuity at our end; and to 
alert you of any misleading or 
fake rumors being spread.”

While Apollo Tyres did not re-
spond for comment, the company 
did indicate in a May 20 stock 
market filing that its Preambra 
plant was scheduled to resume 
operations May 21.

The facility previously had 
been directed to close by district 
government officials and compa-
ny officials earlier expected to re-
open May 23. Permission to re-
sume two days earlier was then 
granted by the government.
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