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The Ohio Brass Co. has been involved with non-ceramic insulatfhg
materials for almost a century. In 1895, we introduced first
organic insulation composed of shellac and asbestos and\g\\b named

EIRLITE: TEE EISTORY

S-Dirigo.

S-Dirigo was utilized in mining and transit insulator@il it was
replaced by a polystyrene-asbestos based compound he 1950s.
This material was trade named Dbirigo.

Ohio Brass introduced a Bis-A epoxy pancake bush s in 1952. We
introduced a cycloaliphatic epoxy distributio e post insulator
in 1966. Although we built a pilot plant, ver commercially
pursued that product.

The decision not to
actively market the
epoxy line post may have

been influenced by &&TE ANCESTRY

development work taking

place on a non-ceramic, _

composite — insulator, g Y @900s - ORGANIC MINING/

trade named Hi*Lite. | STREET CAR INSULATORS
. . . 0 - REPLACED E ITH

The first trial units of : C;OLngégggﬁw

the Hi*Lite insulator .

were sent into the field 2 FIRST EPOXY PANCAKE

) 1971 Th Lt BUSHINGS

in : ese units 966 - EPOXY DISTRIBUTION CLASS
were produced in a plapt LINE POSTS
plant housed within Ohiq-.

; 1971 FIRST HI*LITE FIELD TRIALS
Brass's Research ° 1976
development work
Lit

1

HI*LITE PRODUCTION
HI*LITE II PRODUCTION

® 1990 - HI*LITE XL PRODUCTION
pursued, and the
product line OH-1
commercially i uced
in 1976.
The Ohio pany's FIGURE 1
experien organic
insulating erials has grown from the mining and transit

applications in the early 1900s, to the UHV transmission lines of
today.



BEISLITES DESICN

With the introduction of HI*LITE TECHNICAL FEATURE
the Hi*Lite product

line, a number of ° CRIMPED END FITTINGS
innovative design * NO POSITIONAL SHIFT
features were introduced * LONG TERM RELIABILITYs
to the marketplace. The ° EPOXY ROD

Hi*Lite insulator * HIGH STRENGT
utilized crimped end THERMAL ST
fittings, which * HIGH DIELECTR _
maintained a high degree STRENGTH! /%

of positional integrity. ° ROD/RUBBER INTERFﬁf

To assure good thermal 0 REDUNDANT Ol
stability, high SEALSR .
dielectric strength, and o SILICONE.COMPOUND
excellent mechanical ° EPM WEATHERSHEDS

strength, the end 9345

* DIRg
fittings were attached .

to an epoxy fiberglass

rod. The rod/rubber
interface was filled
with a silicone
compound, sometimes FIGURE 2

erroneocusly called a

grease. This silicone

compound is very highly filled/and, offers very high dielectric
strength. The compound is held "in /place by a series of o-rings
molded into the I.D. of theé weathershed. This redundant sealing
system offered a dynamic, I'nterface with the ability to follow
loading strain excursions undex virtually all conditions.

The real key to the designwwas the development of a suitable
polymer compound. The omiginal EPM compound, trade named Dirigo
7345, was developed by Ohio Brass to supply the characteristics
which were desirableqfonsdong-term service exposures.

The Dirigo 7345 compound offered excellent resistance to breakdowns
resulting from _ultra-violet radiation and track resistance
comparable to that ¢©offered by porcelain.

The Hi*Lite désign provided corona control by a unique counterbored
line end weathershed (see figure 3). This design isolated the air
from thefline end fitting, reducing the electrical stress.

As withymost new products, there were some growing pains. The
counterbored design of the line end weathershed eliminated the
ability to apply a positive visual check for proper assembly.
Improper insertion of the hardware could result in internal voids
adjacent to the line end hardware. These voids could permit corona
to form and result in cutting of the rubber or damage to the rod.
Routine assembly gauging was implemented to correct this problem.



and could result in
corona. This could
create a phenomenon
known as corona
cutting on the line
end weathershed.

As a result, all
lines with
operating voltages
of 230 kV and above FIGURE 3 - HI*LITE SUSBENSION INSULATOR

were retro-fitted

with corona rings.

Also, the level of anti-oxidant within the polymer compound was
increased to improve the resistances of ,the compound to corona
cutting.

The counterbored

end weathershed was

also only partially

effective in

eliminating corona.

High humidity or

contaminated

conditions

increased the

normal gradients
N
./

Although these problems
sound serious, the
general experience with
the Hi*Lite design was 2.5
favorable. By the time EEZ

the second generation 2

Hi*Lite design was
introduced in 1986, over
600,000 insulator years

HI*LITE SUSPENSION INSULATORS
ANNUAL SATES/ INSULATOR YEARS

NO. OF UNTS
(Milions)

-
]

of experience had begn

accrued, and today, the II
experience for the first 05

generation Hi*khite JJJI

design is over 2 million O 7787950818253 54 55 8687 8389 9091 9293
insulator years (See o

RRARTUNI
figure 4). S8 ANAL SALES I NS. YEARS DXP.

EI®LITE ILf THB),DESICN

FIGURE 4
Reviewing ““thed problems
encountered with the
first generation design
lead to improvements which resulted in the introduction of the
Hi*Lite II design. The strong features of the first generation
desdégnywere maintained, like the crimped end fittings, the silicone



HI*LITE II TECHNICAL FEATURES

FEATURES RETAINED

® CRIMPED END FITTINGS

EPOXY ROD

* ADDED VINYL ESTER
ROD/RUBBER INTERFACE

o

FEATURES RDDED

° STRESS DISTRIBUTION DISK

* GRADED FIELD

* ISOLATED CORONA

° DBALLOY 22 POLYMER

* EPM/SILICONE ALLOY
* ADDED HYDROPHOBICITY

OH-31

FIGURE 5

Then new features were
added to address the
weaker portions of the
design. The original,
counterbored line en
weathershed was replaced
with a Stress Distributio
Disk (SDD). The SDD grad
the electric field at e
line end of the insgla@

The SDD eliminate

blind counterbore (o) m
which had forc to
gauge every tor
assembly. O

Also, a sili e compound
was all i th the
L)

Dirigo 7345 ound. This
alloyedf compound (OBalloy
22) of d e mechanical
toughness d resistance
to tracking of EPM with
the {}ycirc)pllolai.c

compound in t
rod/rubb ;!E:>
interface and

o-ring seals. @
use of epoxy

w a s al s o

maintained. A
%igh

modifie
tempera vinyl
estex\ s also
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D

N

FIGURE 6 - HI*LITE II SUSPENSION

characteristics derived from the low molecular weight silicone

(o)



In 1989, Ohio

changed the base material
and increased the
molecular
silicone o0ils
This material

to EPDM,
level of
weight
the alloy.

is trade

(Enhanced
Protection).

low

named

Hi*Lite 1II
history

The
field

no known
problems to date.
have had no

Since t he
introduction of
Hi*Lite II in 1986,
the design has
compiled over
600,000 insulator
years of experience

without a field
failure.
Following the

introduction of the
Hi*Lite II design,

Ohio Brass was
accused by many of
offering a re-

packaged version
the origin
Hi*Lite because

At about he@e
time tha e

Hi*Lite was
introd Ohio
Brass b the
development® of its
third generation

design, the Hi*Lite
XL.

Silicone

design's
has
excellent. There have been 0-
mechanical

materials

problems with the OBalloy
22 or ESP compounds.

;*KS -
design enhanceme@
were not obvi . o

Brass

in

ESP™

been

And we

FIGURE 7

E XL

’E}ﬁﬁn FROM HI*LITE II
R&R INTERFACE
ANT O-RING SEALS
ICONE COMPOUND
= HIGH RELIABILITY

OXY / VINYL ESTER ROD
-\- HIGH STRENGTH/THERMAL
STABILITY
%IMPED END FITTINGS
* NO POSITIONAL SHIFT

. 0 * LONG TERM RELIABILITY

FEATURES
g ROD/

STRESS DISTRIBUTION HARDWARE
* INTEGRAL GRADING
* END FITTING / HOUSING SEAL
ESP - EP/SILICONE ALLOY - 0OBX141
* HIGH LEVEL LMW SILICONE

NEW FEATURES

¢ MULTIPLE WEATHERSHED HOUSINGS

° 4/8/12/16 SHED MODULES
MODULES MECHANICALLY SEALED

° REDUNDANT CHEMICAL SEAL
HOUSINGS MECH., SEALED WITHIN CSR

® BACK-FILLED WITH RTV

o

o

OH-6

FIGURE 8



BIRLITE Xhg TEE DESICN

Again, the
perceived strengths
and weaknesses of
the Hi*Lite I1

design were
reviewed. As a
resuly, the XL

productGline uses
the [ same silicone
compound in the
rod,/  rubber
Interface as the
Hi*Lite and Hi*Lite
II designs. The
vedundant o-ring
sealing system at
FIGURE 9 - HI*LITE XL SUSPENSION INSULATOR the rod/rubber

interface has been
retained to produce a dynamic dieleétrig \seal. The rod types are
the same as those used in Hi*LiteydIy, The crimping method was
improved to provide higher ultimate, "strengths with greater
consistency. The weathershed housing is composed of ESP, an
EP/Silicone alloy, which was suceessfully used in the Hi*Lite II
design.

AUNANENANNANNARINARAENERNEERRERRR RN NN

The design was
modified to utilize HHBE! SumBleMmDﬂmB
a s e a l e d
weathershed K /53
housing. This 2.5
housing is molded
in multi-shed 2
modules, with each 5?
module mechanically 3é15
bonded to the §3
adjacent module by 1

an external polymer 05 || |

collar. The mogipNg EARAPRT R

mechanically séaled 0 7778798081528384 858687 888990919293
to the end fittings
within an/integral
grading Wdisk (see
figure 9).

5 CUMULATIVE SALES Bl NS. YEARS EXP.

FIGURE 10
What has been

addressed thus far

is. the manner in which the Hi*Lite product line has been improved
over“the last 20-plus years. Each change in design was carefully
considered, and implemented only if it offered some improvement in



the overall performance of the product. This philosophy has enableo
Ohio Brass to gain almost 3 million insulator years of success
field experience to date.

POLYMER COMPOUND TESTING AND PERFORMANCE

A
There are two components of long term performance for an sulator
-- material life and mechanical life. The two are intertwimed.

Consider the materials. The long term performance of m-3§‘;c parts

are known and well documented. The fact that the £ ass rod,
which supplies the mechanical strength, must be prot from the
weather to have a long life is also known. The usa ife of the
polymer is of primary concern.

There are 4 major degrading influences to a pG‘EEa! material;

1) UV radiation
2) Heat
3) Oxidation

4) Mechanical Stress

It is Ohio Brass's belief that to
material, each of these degrading in
nature in which they are explored i
if some special combination of th
obtained is limited
to that exact
combination of

factors and the
most significant cyY \
factor in the test %

a true evaluation of a
s must be explored. The
important. For example,
tors is tested. the result

QUV TEST

AND CONDENSATION
(ASTM G53)
6 HOURS UV
8 HOURS CONDENSATION
OMPARABLE TO DSET -

may not be known.
So the best picture
is obtained with 4o

testing. It is for

that th ° LURE CRITERIA
at reason a ° CRACKING OF THE SURFACE
Ohio Brass attemp

single  influence ‘\\? 8 TO 13 TIMES ACCELERATION
AT

o

CHECKING OF THE SURFACE

to isolate thege ° LOSS OF HYDROPHOBICITY
stresses when
possible. @ DATA
. MATERIAL TIME (HRS)
DIRIGO 7345 (LAO) 900
DIRIGO 7345 (HAO) 8000
OBALLOY 22 8500
. . ESP 27000+
one of Ohio Brass's + TEST STILL IN PROGRESS
earlies test
OH-16
metheds for polymer REV. 9-25-92
co nds. The test =
€ the DOLYMETr  eommmsmmmmomesrssorm s e oo oo s e o . e .. S e T

hours of high FIGURE 11



intensity UV exposure followed by 8 hours of condensation at g::)
elevated temperature. This exposure offers about a 10X acceler

factor over the sun in Florida, or about equivalent exposu@
that offered by the Desert Sunshine Exposure Test. All sample
evaluated in terms of cracking, crazing, and loss of
hydrophobicity. S

Figure 11 contains some of the results. Ohio Bras always
attempting to improve the resistance of the compou in the
Hi*Lite product line to this degrading influence.

TRACKING

Heat, as a
degrading = e i
influence, is SAMPLES ON 30 DEGR

primarily available ELECTRODES 35 mm

to a transmission
line from the
effects of dry band
arcing on the
surface of a
material. Ohio
Brass simulates
this degrading
influence with a
tracking tester. An
arc 1is initiated
on the surface of

' 128 HROUGH THE SAMPLE
RRENT FLOWS AT 90 SECONDS

the material by 1. = .J' =~ CYCLES

contaminating that : - - _ 50000+

surface and 50000+
: '380_00'3"' .
20744

allowing dry bands @ &®F :
to form. The arc, (©BARLO
should extinguish

within 90 second Q,‘g'la
if the material REV.

intact. The fail =
criteria for i :
test include FIGURE 12

formation of s,
tracks, d§~!‘g low of current at the end of the 90 second time
e

frame ( ure 12).

io Brass felt that a polymer should survive as long as
porcelai ith continued experience with the dynamic nature of
polymers, that requirement has been reduced.

L



degrading effect of OXIDATIVE STABILITY

Oxidation (the OO

oxygen) is measured .
iny%a %ifferential MEASURE OF DISSIPATION OF ANTI-OXIDANTS
S ¢c anmnin 5
Calorimeter. Thg ' SAMPLES HEATED TO 200 DEGREES C. ¢

temperature of a IN NITROGEN

sample  of  the . ATMOSPHERE SWITCHED TO AIR @
polymer is elevated  MONITORED FOR EXOTHERMIC REAC

in an inert

atmosphere. Once DATA

the sample has MATERIAL MINUTES
reached thermal DIRIGO 7345 (L AO) 20-26
equilibrium the  DIRIGO 7345 (H AO) 320+
atmospher’e is OBALLOY 22 400+
switched to air. At ESP 400+
that point, the + - TEST TERMINA O EXOTHERM
sample is monitored OH-15

REV. 9-25-92

for an exothermic
reaction. This is a
test of the

effectiveness of FIGURE 13

the anti-oxidants

and other additives used to exten ife of the polymer.

The results obtained by Ohio = ee figure 13) in this test

indicate dramatic improvem in the ability of the polymer

compounds to avoid thermal h{\\sjown.

Because polymers are not ieally mechanically stressed, Ohio

Brass's fourth major dev nt test for polymers involves a
r n

combination of several g influences. The test is intended
to simulate corona c@:t@nd is titled the Corona Cutting Test.
Each sample is subject 00,000 micro-strain by bending it over
a grounded electrodes T a needle electrode is positioned 1 mm
above the straine urface and 12 kV is applied. This generates
continuous corona e surface of the polymer. The polymer is
subjected to UV @tion, mechanical stress, and oxidation from

the generation o e all simultaneously. The test was devised to
reproduce CcoOro tting observed on some insulators returned from

the field. \
The coro@ g test has been utilized extensively to guide Ohio
1

Brass's ment of new compounds. The ability of Ohio Brass's
polymer co nds to withstand corona cutting has been greatly
improved with each subsequent generation of the polymer (see figure
14).

4



CORONA CUTTING O:

COMBINED STRESSES ON POLYMER SAMPLES
° MECHANICAL BENDING STRESS - 30%

ELECTRICAL STRESS - 12 kV

UV DEGRADATION

o
o
o

NEEDLE ELECTRODE 1 mm ABOVE RUBBER

12 kV APPLIED STRESS

TIME TO SPLIT RECORDED
OURS
65

DATA
MATERIAL
DIRIGO 7345 (L AO) (b

OZONE \o. ’
SAMPLES BENT OVER GROUNDED MANDREL @

o 0 0o 0

DIRIGO 7345 (H AO) 404
OBALLOY 22 1290
ESP 3000+

+ - SAMPLE DI IL
OH-17 K
REV. 9-25-92 K
FIGURE 14 a

All of the tests are acc ~~~§§ed to allow polymer compounds to be
evaluated in a reasonabl@ frame. And still, it takes in excess
of one year to devel data to indicate whether or not a
compound is suitable @ use in Hi*Lite insulators. Figure 15
displays a bar chart ison of all four tests with Ohio Brass's
polymer materials :Skbin consecutive order of use: the original
Dirigo 7345, Dir 45 with higher anti-oxidant level, OBalloy 22
and finally ESP performance of each material is shown as a
percentage of the st performing material within that test. Please

note the impr s made to date.

Most of t ts have been developed in response to situations
observe ?ﬁiﬁyl real world. How do the results correlate to the
real e original Hi*Lite compound continues to survive
after s with minimal problems. Ohio Brass believes that
today's offers a significant improvement over that original

compound. The fact that there has not been a single return of any
insulatg; manufactured with either OBalloy 22 or ESP as a result of
a failure of the polymer lends credence to that belief.

10



DEVELOPMENT TESTS
OHIO BRASS COMPOUNDS
1 N
0.8 ;
_ 0.7 2 N
Bo.6 ,“ t
e X i
90'5 % i
<04 N
03
0-2 ; EEE N HH
0.1 % Ni
) L % B . &::: . 55
Quv TRACKING CORON OXIDATION
TEST
L-AC DRIGO I H-AQC DRIGO 0BX=-22 EEH esp

FIGURE 15

The other factor important tosthe( life of an insulator, is its
mechanical strength. These ché@ragteristics are usually referred to
as the time-load characteristi€s. An insulator is a mechanical
support. That is its primary ‘purpose for existence. The electrical
characteristics are addedgmonly if it provides the necessary
mechanical strength.

Time-load deals with the abdility of an insulator to support a given
load for a long periodWof time. It is often confused with the
ultimate strength fi the insulator at any given point in time. The
data plotted in figure "16 represents constant loads applied for
some time periodf im this case, until failure of the specimen
occurs.

In other woxrds, /he insulator is loaded rapidly to a high level and
then that doad, rémains constant until the sample fails.

The curvey(figlre 16) represents data collected on insulators with
a rod size“eguivalent to that used in Ohio Brass's current 25,000
1b SML insulators. The word "equivalent" should be emphasized. When
these insulators were manufactured with a 5/8" diameter rod, the
guargnteed minimum ultimate strength was 20,000 1lbs. Each of the
asterisks represent a failure point.

EOm,the sake of completeness, a logarithmic regression has been

11



performed on this
data. That equation

is shown on the TIME-LOAD DATA
plot. T he 25K SML; 5/8" DIA ROD
correlation for

. " 100000
time-load data is

typically not very
good, but it gives
a general idea of
the slope of the
curve.

Lt 1

TENSILE LOAD, LBS

— e

Please note that

the regression line REGRESSION ANALYSIS:

Y=-9&15$h&) 19374
does not pass 10000 JCOR COEFF. =0.31 19 VEARS ——>
through the current IE+0E)H|I"I llal’l[";olzlllﬂll ||lllEn-;°:‘lvlllm lr:llEllolslllnl
SML. for this rod 1E401 1E403 16405 1E407

size, nor does it el i A <

threaten the RTL at
any time 1in the
foreseeable future. gIGURE 16

More than 95% of

the insulators

which fail in time-load testing are rod failures. What this appears
to indicate is that the time-load, test is a good measure of the
capabilities of the rod used in the“manufacture of the insulator.

Now, in contrast, considerg/a typical ultimate strength test. In
place of the constant load used in the time-load test, there is a
constantly increasing load.

When Ohio Brass began performing time load testing, an ultimate
strength test was perfommed ©On every third insulator manufactured
as a control group. Pleasef\bear in mind that these insulators were
rated for an SML of 20,900 1lbs, with an average ultimate strength
of 25,000 1lbs. The,(load was applied at a constant rate of rise
until +the insulator, failed. The ultimate strength failures
consisted of rod failures, hardware failures, and crimp slips (see
figure 17).

If we consider the time load plot on top of the ultimate strength
data, theg ultfimate strength data is not intersected by the
projected curve from the time-load data (see figure 18).

Not onlyare s£he modes of typical failure different, but this would
imply that,the data are not related by a linear equation.

12



ULTIMATE STRENGTH DATA O
25K SML; 5/8" DIA ROD
100000 ¢

i 11 1

=¥

TENSILE LOAD, LBS
1 il

10000 T T —
1E-01

1E+00

FIGURE 17

ELAPSED TIME,
‘i, Why are time-load

characteristics not
TIME-LOAD DATA related to the

R5K SML; 5/8" DIA ultimate strength

100000 1 remaining in an
] insulator after a
] period of time in
: service. This
¢ really bears on the

nature of damage
progression in a
time-load specimen.
o From a microscopic

1E-01 +oz1E+°31E+o4m°51E+os1£+07 viewpoint, time-
FLAPSED TINE, MINUTES 1 o a d
characteristics are
a result of flaws.
For whatever
reason, a glass
fiber experiences a
high stress and
fails. This
increases®the stress on all of the surrounding fibers. As they
fail \, the situation repeats and a cascading effect occurs. This
progression would imply an exponential rate of growth of
acture. And this would logically lead to the conclusion that
all of the damage occurs immediately prior to complete

TENSILE LOAD, LBS
-
"

FIGURE 18

13



failure.

TIME-LOAD DATA
If that's the case, 25K SMI; 5/8" DIA ROD
then a group of 100000
samples which are ] CUMULATIVE DAMAGE EXPERMENT

1 SAMPLES REMOVED FROM TME LOAD AND

overloaded for an a ]

extended period of . ] TESTED FOR ULTIMATE STRENGTH

time should show g 1

almost no reduction i =l Em

in ultimate E oo -
strength. To B8

explore this, N

constant loads were 10000 s T § ¥ T
applied to samples 16405

for fixed periods P FE

of time. Samples
were usually loaded [ O IMELOAD ™ WT.STR “I
in groups of 5 or
more. Attempts were
made to remove the FIGURE 19

loads at a time

immediately prior

to the anticipated failure of the/sample. In some cases, failures
occurred on one or more samples,(.s0 the remainder were removed.
Then an ultimate strength{ test similar to the SML test was

performed on the samples gemowed from the test.

Figure 19 shows the

results of those tests. TIME-10AD DATA

Each sample is 25K SML; 5/8" DIA ROD

represented by two 'mmo:wwumcmmucwmwm

points, vertically B ] SAMPLES REMOVED FROM TME LCAD AND

aligned. The lower point -gﬁg&ﬂgﬂ?g@gﬁ@mm&

(the open box) isJ tha g 1 :

time-load pointy In 5 f an

other words if we “Eead g iy e e

the x-axis, thig is) the

time under load “for the 10000 T e e Koy

corresponding y-axis 16400 1E402 10404 1E406

load. The upper point is LIPS TR, KINUTES

the ultimatetstrength of

that sample. [ = ™ Loa O SHORT TERM O = DL UT. STR. T WUT. SR
FIGURE 20

If figure 19 is

oyerlayed onto the time load plot, you get a sense of our intent
withehthis test (see figure 20). You can see how we tried to
approximate the time to failure for the selected time load. The
lower point for each data set is very close to the projected time

14



O

load curve. Q
The ultimate strength data from the control group has been inclu

in figure 20. The ultimate strengths after time-load are very
similar to those of the control group. ¢

This would seem to confirm that little or no damage had done
to the rod. Basically, the implication is that the\ does

occur exponentially.
Testing is still underway. Using the data display @wistical

inferences about the potential performance of insula under load
can be made.

Figure 21 displays the probability that a s ill have failed
within a
given

time at FAILURE PROBAB
a number 25K SMI; 5/8" DIA
o £ 1.00E+07

different 1,00E+06 §

loads. 1.00£+05§

T h e 1.00E+04

lower 1.00E+03

t h e 51 00E+02 §

constant o 1-00€+01 3

1 y 1.00E+00§

applied 1.00E-01 ¢

1.00E—02 1 r , v ,
loagd, 17.0 175 18.0 19.5 200 205 21.0

t h e M 1000 LB 104D RANGES
lower (Thousands)
t h e

V'S —»— 2% —— 16% —=- 50%
probabil 84% —h— 98%
ity of
failure

within piguRE

a n y

specified b
time. @

15



QUALITY

Thus far, this
presentation has
covered design
changes made to
improve the final
product. The test
program that Ohio
Brass conducts to
investigate the
life of the polymer
has been presented.
And the time load
characteristics
have been examined.

of even greater
importance are the
ways that Ohio
Brass assures that
the product you
receive is of the
highest possible
quality. At Ohio
Brass, we believe
that quality must
be front end loaded
into a product.
This contrasts with
the philosophy that
you can inspect
quality into the
product on the
loading dock.

But, if y C
parts t
statis
assure
personne

POLYMER COMPOUNDS
QUALITY ASSURANCE TESTING

<:§;,F. >3 ;

MIN)
° MOONEY VISCOSITY (ML1+4 . = 35)
°® OSCILLATING DISK RHEOMET DR)

~

o

MOONEY SCORCH (3 PT. RISE

1. MIN. TORQUE 7 F-IN

2. MAX. TORQ 5 LBF-IN.
3. SCORCH TIME -%0.86 MIN
4. CURE TI - 3.97MIN
MODULUS, 100% - 1
ULTIMATE TENS mcm - 1250 PSI
ELONGATION - 1
DUROMETER/

SPECIFIC Gst-'
MOLDED PA K
° ROUTIN AL

OH-
REV. G- 92

L = SR = NI = AL - B =

’.@22—._
N

&eoting quality into a product on the loading

What do we mean byl
dock? Loading do
it's good afterfit’
an expensive piege

lity involves testing a product to assure

ade (on the loading dock). If it's bad, it's
f junk.

efully monitor all of the incoming raw materials and
that they are of good quality; if you utilize
cess control to monitor each of your processes to
ey are under control; and if you adequately train all
properly operate their equipment, then you should

produce a good product. And if some process or material deviation
does occur, you will find it at the earliest possible moment,
minimizing your investment in bad product. This method emphasizes
"loading" the quality checks at the "front end" of the process.

16



How does Ohio Brass ‘ ’
front end load FIBERGLASS ROD

their gquality Q
checks? For each QUALITY ASSURANCE

batch of polymer
received, the tests HYSICAL CHARACTERISTICS
shown in figure 22 RESIN POOR AREAS

are performed. Many CRACKS

designed to point
DIAMETER
BARCOL HARDNESS Q
POROSITY

Others are tests THERMO-MECHANI LECTION

.2 &
o
of these are : FRACTURES \%
o
out any deviations =
from normal for the :

o
designed to e CUT END DYE PBNETRANT CHECK
determine proper

fingerprint tests FOREIGN MATERIAL
EXCESSIVE SWITCHBEC%

incoming material.

cure cycles for MECHANICAL C

:

»3§
il
|
ZH
o0
=
s

processing. The o AXIAL

remainder are tests >100, 00 I

of finished parts

to double check the ELECTRICA TERISTICS

material and the : DIEL STRENGTH - 60 HZ AXIAL
processes. 000" SPECIMEN, RMS >20 kV

The same process is
pursued for the

fiberglass rod OH-26
purchased by Ohio REV. &- 93
Brass. All of the

tests noted on
figure 23 are
performed on each

batch of rod
received. This is

intended to assure 23
that each batc

meets our interna fications.

Each batch of silicone compound utilized to fill the interface
between the ro rubber on the XL insulators is tested for bleed
and evaporati i accordance with ASTM standards. Those levels

i ed below 2%. The dielectric strength of the

ampled to assure that it meets our standards.

Ohio Brass nd fittings are swaged to a very tight tolerance on
the outside diameter before drilling. Each drilled hole is gauged
to guarantee that it meets dimensional requirements. Then the
diamgter "across crimp flats is sampled and compared to SPC
requirxements for the dimension. This is intended to assure that the
fin roduct will meet all strength requirements. On top of that,

tests are performed for every change of fitting type to be
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crimped and ANSI batch tests are performed in accordance with ANSO

C29.11. Q
For Ohio Brass's low voltage Veri*Lite product 1line, the s
demanding tests of polymer and rod are performed. The polymer
utilized in these insulators is identical to that used in.the
Hi*Lite product line.

The Veri*Lite design employs a bonded interface betwe olymer
and the rod. Four samples per batch of Veri*Lites ha e polymer
stripped from the rod. Ohio Brass's specification réq es that no
less than 95% of the rod's surface have torn rubb t. In this

way, we assure the bond between the rod and the pol is stronger
than the polymer.

Again, we believe that if we perform the tests front, we can
minimize our losses and provide you with a b ernyproduct. It's not
a new concept, but it's one we're trying har perfect.
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