(seal note)

ELECTRONI C SEALI NG NOTES

BRIEF DESCRIPTION

El ectronic seal i ng S
acconplished by sending a
hi gh frequency heati ng
current through two or nore
| ayers of t her mopl astic
materi al placed between two
sealing electrodes or dies.
One die is shaped in the
i mge of the required seal
The other die may have the
sane shape or may be a flat

pl at e. The di es are
usual l'y nount ed in a
pneumati c or hydraul i c

press to provide pressure
for fusing the material.

The seal is mde as the
Hi gh Frequency current
heats and liquefies the

mat eri al , wher eupon t he
press exerted on t he
mat eri al brings about a
t hor ough fusi on. The
current is then shut off,
t he mat eri al i's t hen

allowed to solidify during
a brief cooling period, and
the seal is conpleted.

In the npbst common set-up
t he mat eri al IS seal ed
bet ween a di e of t he
desired shape and a flat,
stationary st eel pl at e
covered with a brass or

al um num i ner. The shaped
el ectrode, too, is wusually
made of a brass strip one
or two inches high, as

thick as the seal desired,
and fastened to a plate
which is nmunted on the
press ram The type and

size of the press, shaped
el ectrode, and |ower platen
wll, of course, depend on
the required application.
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GENERAL CONSIDERATIONS
The quality of a seal is
det er m ned by three

factors:

1. Heating Current (Power)
2. Heating Tinme
3. Pressure

To sone extent these three
factors are independent of
one another; for exanple a
| arger current, or nor e
pressure does not
necessarily reduce t he
sealing time. The type and
t hi ckness of the material,
the total area of the seal
will determne what these
factors nust be.

HEATING TIME

As the power is turned on,
the material heats up and
its tenperature rises.

Naturally, the higher the
tenperature rises, the nore

heat IS conduct ed of f
through the dies and the
air unti | what may be
called a state of heat

bal ance is reached. At
this point, the amount of
heat generated wthin the
pl astic mat eri al remai ns
const ant .



Thi s t enper ature,
I ndi cating a sort of
equilibrium condition
bet ween heat generated and
heat loss in order to seal
must be above the nelting
point of the plastic. It
Is time required (neasured

in seconds  of fractions
t her eof) to reach this
mel ting poi nt t hat i's
defined as the "heating
time."

The heat loss is naturally
| ar ger with t hi nner
materials and smaller wth
thicker materials. | ndeed,
very thin material (less
than .004") lose heat so
rapidly that it becones
very difficult to sea
t hem From this it can be
seen t hat in general ,
thicker mterials require
| ess power t han nor e
t hi nner mat eri al s.
Furthernore, it was found
t hat certain poor heat
conductors which do not
melt or deteriorate under
t he I mpact of hi gh
frequency can be wused as
buffer materials. Bakelite
silicone glass, and teflon,
for exanple, are excellent

buffers, and hel p
materially in inproving the
seal . (See paragraph below
on buffers.)

The usual heating period
ranges from one to four
seconds. To mnimze
failures it is suggested

that the time determning
the heating cycle should be

set slightly above t he
m ni mum time f ound
necessary for a good seal.

PRESSURE

The el ectrodes provide both
the heating current to nelt
t he mat eri al and t he
pressure to fuse it.

Generally, the lower the
pressure, the poorer the

seal . Conversely, a higher
pressure will usual l'y
produce a better seal

However, too nuch pressure
wi || result in an undue
thi nning out of the plastic
material and in an
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obj ecti onabl e extrusi on
along the sides of the
seal . As a result of the

two el ectrodes noving close
to each other, arcing my
be caused, damagi ng the
pl astic, the Dbuffer and
possi bly the die.

To obtain high pressure and
avoid t he above
di sadvant ages, the noving
die is restrained in its
motion by a "stop" on the
press which is set to
pr event t he di es from
closing conpletely through
the mterial and, at the
same time, gives a seal of
predeterm ned thi ckness.

To insure a uniform seal,
the proper pressure nust be
obtained at all points of
the seal. To effect this,



t he di es are gr ound
perfectly flat, and held
parallel to each other in
the press. The dies nust
also be rigidly constructed
to prevent warping under

pressure.
POWER

The anount of power
required for a good seal is
directly proporti onal to

the area of the seal
Moreover, thicker materials
require less power t han
t hi nner materials because
thinner materials | ose heat
to the dies nore rapidly.
The attached graph shows
the maximum area of sea
obtainable wth each size

machi ne. However, it nust
be borne in mnd that these
figures are for

concentrated areas.

The sealable area/Kw wll
be

less for long thin seals,
and for <certain materials
which are hard to wel d.

ADJUSTING POWER.,TIME AND PRESSURE

VWhen setting up a new
sealing job, the first test
shoul d be with m ni mum

power , mnimum tinme, and
medi um pressure. If the
seal is weak, the tine
shoul d be i ncreased
gradually up to 3 or 4
seconds. Then the power
shoul d be i ncreased
careful ly. For t he
gr eat est freedom from

bur ni ng or arci ng, t he
power should be kept as |ow
as possible consistent with
good seal i ng.

The dies must be held
par al | el to produce even
pressure at all sections.

VWhere |eveling screws are
used, be sure the leveling
is correct. On other types
of presses, where the die
plate is |oosely connected
to the ram the shaped die
must be nounted so that the
ram force is applied at the

center of the seal. | f
t here is t oo much
extrusion, or if the seal
is too thin, the stop

should be used. To set the
stop, place half the total
thickness of material to be
sealed on the |ower platen.

Close the press and set
the stop nut finger-tight.
Then, the full thickness of
material in the press and
make a seal. Check the
result, and if not good,
| ower or raise the stop as
required to give nore or
| ess extrusion.
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However, for thinner gauge
mat eri al , t he st op S

unnecessary.

If a good seal cannot be
made with the maxi mum power
and tinme, the seal ar ea
must be cut. This can be
done by beveling the edges
of the die with a file.

If the seal is weak at
certain spots, the dies are



probably not level. This
may be over - conme by
putting shinms on the |ower
pl at e bet ween t he thin

brass liner and steel base
pl at e. Check and adj ust
|l eveling screws. If these
adj ust nment s are

unsatisfactory the die nmay
have to be surface ground.

After making a nunber of
seals, the dies warm up
somewhat, and the tinme and
power nmay be reduced after

a satisfactory seal is
obt ai ned.

At times, Dbecause of the
type of materials used in
t he seal i ng die
constructi on, it may  be

necessary to re-cycle or
make repetitive seals in
order for the sealing die

to "warm up" in order to
make a good seal. Once
this point is reached, it

may be possible to reduce
the power or time setting
depending on the material

bei ng seal ed. Thi s
condi tion IS usual |y
encount er ed when seal i ng
materi al s ot her t han

pl asticised PVC film

ARCING

If the wvarious adjustnents
are not made correctly,
arcing through the materi al
may occur. Arcing may also
occur when the material to
be sealed has different

t hi cknesses at di fferent
parts of the seal, or where
the die overlaps the edge
of the material. In these
cases, there is arcing in
the air gaps between the
mat eri al and di e.
Soneti mes this can be
remedied by increasing the
pressure or decreasing the
power .

Ar ci ng may al so occur
because of dirt or foreign
matter on the material or
dies. To avoid this, care
must be taken to keep the
machi ne and naterial clean.

Sharp corners and edges on
dies may al so cause arcing.

The di e edges shoul d
al ways be rounded and
snoot h. VWhen arci ng
occurs, the dies nust be
careful ly cl eaned and
snoothed wth fine enery
cl oth. Never try to seal

on material that has arced
bef or e.

ARC SUPPRESSION

The use of t he arc
suppr essor wi | mnimze
danmage caused by arcing.

The arc suppressor cannot
elimnate the cause of the
arc, but due to its
extrenely f ast reaction
time, the duration of the

arc IS held to mcro-
seconds. The arc
suppressor should be reset
for maxi mum sensitivity

each time a die is changed.



BUFFERS

In many cases, sealing is
I nproved by a thin |ayer of
i nsulating material called
a buffer. This is attached
to one or both dies to
i nsulate the material to be
sealed from the die. Thi s
does several t hi ngs. It
| owers the heat loss from
the material to the dies;
conpensat es for smal |
irregularities in the die
surface, and my help to
make

a good seal even if the die
Is not perfectly flat. It
decreases the tendency to
arc when too nmuch time or
pressure is used. I n
general it makes a better
seal wth less arcing.
Buffers should have good
heat resistance and high
vol tage breakdown. Many
materials may be used: -
bakelite, paper, gl assine,
teflon, gl ass, mycal ex,
silicone fiberglass, etc.
Bakelite grade XXX about
.010 to .030 inches thick
can be used successfully in

nost cases. A strip of
"scotch" cel |l ul ose or
acetate tape adhered to the
shaped die is sonetines

used to advant age.



REPRESENTATIVE LIST OF PRODUCTS

FABRICATED WITH HIGH FREQUENCY

WEL DING EQUIPMENT

Advertising Prem uns
& Novelties
Air Force Press Suits
Ai r houses, Fi xed or
Port abl e
Att ache Cases
Aut omati ¢ Components
Arm Rests
Car Seats
Car pet Heel Pads
Converti ble Tops/ Rear
W ndows
Door Panel s
Har ness Cabl es
Headr est s
Litter Bags, Disposable
Seat Covers
Seats (Enbossing Panel s)
Sun Vi sors
Wat er Reservoirs
Awni ngs & Canopi es

Baby Bat hs

Baby Pants

Badges

Bags

Bat hr oom Scal es
Belts

Bi bs

Bill fol ds

Bl ood Plasma Kits
Boat Seats

Bottl es

Boxes

Bri ef cases

Bul | et Proof Vests

Car Seats (Juvenile)
Carpeting - Stair Treads
Carriages, Juvenile, Toy
Chai se Lounge Pads & Mats

Cl ot hi ng PVC
Apr ons,

Chem cal , I ndustri al
Hats & Caps
Jacket s;

Chemni cal ,

& I ndustri al

PVvC

Cosnetic Cases & Kits

Conmput er Cards

Covers
Air Conditioner
Aircraft
Boat
Book
Checkbook
Fl uorescent Light Giids

PVvC
Furniture
Hanper
I ndustrial Equi pnent
Lanp
Mattress
Mssile
Pill ow
Pool
Truck & auto

Crib Bunpers

Crib Mattresses

Curtains, PVC

Weat her,

Rai ncoat s,

Desk Sets

Di aper Bags
Dog Col | ars
Dr apes, PVC
Dress Forns

Drill Bit Hol ders

El ectric Bl ankets

Enbl ens, Decal s PVC
Transfers

Enmbossi ng Desi gns
Envel opes PVC



Eyegl ass Cases
Eyegl ass Tenpl es
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Fl ags
Fol di ng Door s
Furniture

Chair Backs & Seats

Uphol st ered Cushi ons,
Seat s

& Headboar ds

Gol f Cart Cushi ons
Gol f Club Covers

@Qun Belts & Hol sters
Gar ment Bags

Hair Dryer Hoods

Handbags

Handl es, Luggage, Handbags
Hat, Wg & W gl et Boxes
Headr ests

Honeyconb Curi ng

Hunting Gear & Cloths

| ndustrial d oves

I nfl atable Products Beach,
Canpi ng

I nfl atabl e Structures

Key Cases
Kits, Tools, Packaging
Label s

Transfer Labelling
Lawn Furni ture; Pads,
Covers
Lettering for Sports
Jerseys

& Athletic Equi pment

Life Jacket s, Vest s &
Fl oat s

Loosel eaf Binders
Luggage Bi ndi ngs, Linings
& Pocket s

MVat s

Medi cal Products
Cat heters
Bags; Col ost ony,
I | eost ony,
Enema, Uri nal
Pul sating Mattresses
Met al - Vi nyl Cl ad/ Adhesi ve
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Movi e Screens

Not ebooks
Nucl ear Fall out Protection

Garnments & Equip. Covers
Qutdoor Furniture Pads &

Covers
Oxygen Breat hing Tents

Packagi ng
Bal | Bearing
Blister
Candy
Cl am Shel
Comer ci al
Cosnetics
Drug
Har dwar e
St anps
Tool s
Pads
Beach
Chai se Lounge
Crib
Gymasi um
Heati ng
Pati o
Pl ay Pen
Pool
Seat
Stati on Wagon
Paper Cups,
Cont ai ners
Paper Drying

Cartons &



Phot o Al buns

Pl ace Mats & Coasters
Pocket Protectors
Pocket Secretaries
Pool Covers
Pool Li ners,
Chem ca
Portfolios
Powder Puffs
Protective Cl othing, doves
Pur ses

Swi mm ng ,

Qui I ting, Vi nyl
Fabrics

Synt hetic

Record Envel opes, PVC

Rei nf or ced Pl astic
Pul t rusi ons

Ri bbons for Typing Packages

Saf ety Equi pnent
Salt Water Conversion Kits
School Supplies
Shoe Conponents
Bow, Ornanents
Heel Pads
| nsol es
Topi cal)
Ornament s
Seal & Cut
Shoe Enbossi ng
Shoe Trim
Shoe Uppers
Shoe Vanps
Sock Linings
Shower Curtains
Si gnal Fl ags;
Hi ghway
Sporting Goods Accessories
At hl etic Bags
Bowl i ng Bags
Gol f Club Covers
Gun Cases
St adi um Cushi ons
Sterilizers
Sweat ers

Saf ety,

(Plain &

Stationery Products
Tabl ecl ot hs, PVC
Tar paul i ns
Teet hi ng Ri ngs
Tents
Tool Kits, Industrial
Packagi ng
Toys,
Beach Bal |l s
Dol | s
Gane Kits
Qun Belts,
Cases
I nfl at abl es
Kites
Travel Cases
Truck Covers

Hol sters &
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Unbr el | as
Unbrell a Covers

Wader s

Wadi ng Pool s

VWl l ets, PVC

WAt er Beds

Water Filled Head & Eye
Pads

W ndow Shades

Zi pper Bags
Zi pper Reinforcenents
Zi ppers



BARSEALING SUPPLEMENT
TECHNICAL BULLETIN #241

HIGH FREQUENCY WELDING OF TARPAULINS, AWNINGS, SWIMMING POOL SEtc.

1. RECOMMENDED EQUI PMENT:

10Kw, 15Kw or 20Kw, Hi gh Frequency Technol ogy Series HFT/ OSHAPAL1
shi el ded barsealing machi nes are selected for nost applications.
Usual |y, when wel ding a 200z. heavywei ght material, a sealing area
of 5 sqg. inch/kilowatt nmay be realized, and consequently a 10Kw
out put heatsealing machine will have sufficient power to weld a

1" x 50" bar seal area. (50 sqg. in.)

However, this factor of 5 sq. inches/kilowatt, (when using 200z.
_ heavywei ght material) should be considered only as a guide line
since
the sealing capability of various materials is dependent upon type,
grade and manuf act urer.

For nost applications a 10Kw out put heat seal i ng machi ne woul d be the
nost suitable type of equipnent.

Wel ding presses for bar sealing applications are generally
manuf act ur ed

with a "deep throat" press clearance of 24". This is nore than
adequat e

for handling 48" wide materials through the throat of the press.

St andard bar sealing equipnment is normally equipped with a 1" x 50"

el ectrode, bar holder, and suitable welding surface such as a
preci si on

ground workbed; wusually an "I" beam reinforced bedplate wth
di mensi ons

of at least 4" x 54" in |ength.

2. VELDI NG ELECTRODES:

Wel ding electrodes are supplied in various configurations such as
sol id,
serrated; and doubl e spaced parallel bar seal widths up to 2" w de.

Speci alized electrodes having a double spaced bar sealing pattern
may al so
be constructed so that there are no electrical connections to the



upper
super structure of the bar sealing press, leaving the entire press

t hr oat
area free for material handling.

El ectrodes may be assisted in their performance characteristics by
ei t her

t hermal heat assist or tenperature stabilization controls, and the

selection of either method is dependent upon the nature of the
materi al s

to be wel ded and end use of the product to be fabricated.
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The High Frequency Technology Co., Inc. Series HFT-OSHAPAL1 "deep
t hroat"
bar sealing press is supplied with an exclusive shielded press
desi gn

to mnimze stray RF radiation.

3. MATERI AL HANDLI NG EQUI PMENT:

There are many approaches and production nethods utilized in the
wel di ng
of large area covers, tarpaulins, etc.

The three basic material handling nmethods are as foll ows:
A. The heatsealing machine is stationary, installed in a fixed

position
with reference to a large material lay-up table. The table nmay

serve

a dual purpose for cutting fabric and handling sections through
t he

bar sealing equipnment for welding. The table is sufficiently
| ar ge

enough to handle the normal length of fabric to be wel ded al ong
t he

| ongest seam

B. The heatsealing machine is stationary wth reference to a
noveabl e
| ay-up table (or conveyorized system onto which the fabric to be
wel ded is pre-positioned and then indexed through the heatsealing
machi ne.

C. The third generally accepted nmethod for bar sealing production



requirements utilizes a "trolley" onto which the heatsealing
machi ne
is nmounted; which then rides on a track alongside the Ilarge
stationary
| ay-up table. The trolley is generally notorized with a
"forward-reverse"” drive nechanismcarrying both the operators and
equi pnmrent al ongside the edge of the material lay-up table. The
press
bed (working bed) of the heatsealing machine is generally
positioned
so that it rides underneath and al ongside the |eading edge of a

met al
extension on the lay-up table so that it is possible to pre-
position
the material, align it accurately, and held in a stationary
position
so that it may be welded as the heatsealing machine is noved in
seal

| ength increments on the trolley.
Of the three systens, the notorized trolley nethod is preferable since
it is
generally faster and requires | ess floor space.
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4. NMATERI AL ALI GNMENT METHODS & Fl XTURES:

There are several nmethods utilized for the alignment of materials in
or der to easily facilitate "over-lap" seam welding of |am nated
and coat ed

fabrics.

A. The sinplest nethod consists of very basic and el enentary guide

mar ks
or edge guides affixed to the surface of the working bed of the

heat -
sealing machine; properly spaced for the desired overlap seam

wi dt h.



B. Automatic material positioning gauges (drop guides) are also
utilized
when upon being actuated by the machi ne operators will release a
Ilgat eIl
or edge guide to properly position the two | ayers of material for
t he
appropri ate overlap seam w dt h.
This nethod is not widely used since it requires an extra action
or
effort by the heatsealing machi ne operator and |owers the overal
producti on output rate.
C. A nore sophisticated type of alignment enploys the use of a
vacuum
hol ddown material positioning fixture which, although considered
to
be nore accurate and sophisticated, generally requires the use of
expensi ve vacuum punps, gauges and controls. There is also the
danger of reverse flow when using oil type vacuum punps which
could
saturate the work bed area with a film of oil/lubricant in the
event
of mal functi on.
D. The use of Ilight projectors and/or lasers is a nore preferable
met hod
since alignnment marks coul d be projected and focused on the work
_ surface of the heatsealing machine (or materials) and do not
require
any secondary action or effort by the machi ne operator.
Laser projectors, standard equipnment on all Hi gh Frequency
Technol ogy
"OSHAPAL/ 1" Barsealers, of this type have been used in the past
and

are proven to be highly successful.
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5. PRODUCTI ON SPEEDS:

- The normal welding time for any given heatsealing machine usually
Varlesfrom 1 to 4 seconds depending upon the type of material, area of
Séa| Fge made and size of high frequency generator. Al t hough the seal
L Irselatively short, the material handling of the fabric through the
bar seal press consunmes nost of the production cycle.

Al t hough it has been said that up to five seals per mnute can be
achi eved

t hrough the 48" bar sealing press, a nore conservative estimte
woul d

approach three welds per mnute, when taking material handling tine
into

consi deration, and woul d be nore accurate.

Increasing the length of the bar seal from 48" to 54", 60", 72" or
84" is

not necessarily the solution to increased production output since
t he

material handling and lay-up tine for very long bar seals usually
reduces

overal |l production output.

Shorter bar seals are always possible with standard bar sealing
equi prment ,
inserting sub-liners underneath the materials or buffer materials on

t he

heat seal i ng machi ne.

A point to always consider is that as the seal width is increased,
the seal length is decreased in order to maintain the proper sq.in. of
Séal area/ Kw output ratio. Therefore, the production output (sealed
IIneaIfeed of seam welds) will decrease with seans requiring a w der weld
a:i. consequently a shorter sealing increnent. The alternative is to
utilize

hi gher powered R F. generators in order to avoid reducing the seal



| ength increnment as the width increases.



