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A FILAMENT WINDING MACHINE FOR FABRICATION OF FILAMENT-WOUND FIBREGLASS
REINFORCED PLASTIC CYLINDERS
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The folowing specification purticalarly describes and ascertains the nature of this invention and the manner

in which it is io ke performed i—

This is an imvention by YINJAMURI GOPALA
KRISHWMA, Scientist, HAROGOPPA SUBBASASTRY
PRABHAKARA SASTRY. Senior Draughtsman. MO-
HAMED JAFFER MOHIADIN, Semwor Draughisman,
all of the National Aeronautical Laboratory, Bangalore-
i7, ail Indian citizens.

This invention relates to 2 filament winding mach-
ine for fabricatmg f:bre reinforced plastic structures and
s particufarly concerned wilh an  indigeneous  design,
for import substitution of the sad machige. Fibre rewn-
forced plastic structures are light and have good mecha-
nicai and electrical properties, chemical resistance and
as such find application in aeronautical, electrical  and
cherical industries, space technology as well as in  gen-
eral applications such 23 in agricultural eguipment and
huilding construction.

Filament winding technigue and the construction of
any type of mechine is virtually not known in india

‘The object of the invention is to meet ihe expected
demand of equipment and  Know-how from reinforced
fplastics industry in Indin, which if imported would -
volve considerable amount of foreign exchange.

Filament winding process consists of utilizing strong
lass filaments and a suitable resin combinaton for
abricating cylindrical parts with high sirength to weight

ratio.

Cylindrical filament wound parts are generally
abricated by winding resin wet glass filaments on 10 2
continususly rotating mandrel. The wound part s then
cureg and removed from the mandrel The composite

aterial thus obfained mist have untform  structure
which depends on the consisiancy of the winding process.
By variation in process parameters such as resin wetling,
spacing of successive fibres. angle of wimnding, precumag,
Foving feets, mandrel speeds, winding tension would con-
siderably affect the strength of the final product In
ffect filament winding 8 a controfled  process and s
achieved only by automatically controlied process for
product quality reproduction.

According o this invention a filament  winding
jnachine for fabricating of filament-wound fibreglass
reinforced plastic cylinders comprises 2 mandrel drive
vstem and a feeder with fezder drive system with an

adjustable roving feed head, separaie means to drive the
2id mandrel drive sysiem and fecder system. electrical

“ircuit means for individually starting and stopping the
id mandrel drive system and feeder drive system, &
esin wetting system including an excess resin remover
for weiting ihe Hbreglass flaments. a precuring chamber.
k. puiley means o adjust the tension of the roving and &n
electrical tension meesuring device to indicate the fension
pf the said roving wetted by the said welting system.

The main elements of the machine are :I—

{) (a} A mandrel drive system consisting of a three
phase clectric moter, 2 reduction gear hox
and 2 mandrel mount and the associated
operation for obtzining different mandrel
speeds.

{b) A feeder drive system consisting of an eles-
tric motor, a lever operated gear box, 2

.

fseder carriage. a screw rod io  {facilitate
feeder carriage reciprocating motwon, hmit
switches, safety limits and a roving feeder
arm.

fr An electrical cireuitary as generally described in
Fig. 3 of the accompanying drawings. for indi-
vidually starting and stopping the mandarel drive
systemp  znd the feeder drive svstem, and an
electrical coupling for simultaneously starting
and stopping the two sysiems.

An assembly of the system generally comprises a fibre
gluss roving mount 27 with variable spead dnve 19 for
adjusting the fibre iension, resin wetling system including
an excess resin remover, precuring chamber 20, tension
adjuster puiley 21, elecirical tension measuring device 21,
adjustable roving feed head atlached to the feeder 13,
fume duct 13 and superstructure 17 for mouating fibre-
glass roving 1, resin wetting system, precuring chamber
3. lensioner. tension measuring device 22, fume duct 23,
console for housing the electrical circuitary as generally
described in Fig. 3 of the drawings.

Specification
Capacity :  a. Masimum diameter 140 mm
Minimum diameter 25 mm
b, Maximum Jength 730 mm

30 degrees (Heheal)
to
#9 Jegrees {Circum-
ferentialy

v Winding angles

o

1. Ma. of mandrel speeds
e. Max. feeder speed 31 m/nun.
Min. fesder speed 8.47 m'min-
f. R of feader speeds 27

340 V. 3ph 50Cycics

g. Power supply
AC
. Elecirical drive units  Twe 1 HP, 3 phase
mofers
i. Fioor spase reguire-
ments 3idm < 4m

The invention will now be described with the help of
accompanying drawings wheresin @

Figure | is schematic diagram of the filament wind-

ing machine;

Figure 2 is a perspeciive view of the filament winding
machine; and

Figure 3 is a coatrol circuit diagram.

Filament winding basically consisis of faving fibre-
glass tilaments 1 {or rovings) wetted with 2 sntable
binder material, on to @ continuousiy rotating mandrel
s The wound part is removed from the mandrel 2 after
the binder iz aliowed to set. The mandrel 2 s driven by
2 mandrel drive system consisting of a  three phase
cleciric motor 3. 2 reduction gear box 4. step cone
puileys 5 and a mandrel mouat 6.
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The carrmge 7 15 provsded with a dnive system con-
aisling of an elecirie mow: 8. 4 lever operated gear bow
B, a serew rod 10 to faciilate the carriage 7 reciprocating
moton. bt swiches 11, safets hinuis 12 and feeder 13,

An electnical arcuntary is provided as generaliy des-
cribed m Fig 3 of the drawings for mdvidually starting
and stopping the mandrel drive syStem and [eeder dnve
tystem and an electrical couphng s provided for sumul-
tanecusly starting and stopping mandrel 2 and carrmge 7

The wetung system consists of a regulaied feeld of
vesin through « funnsl 14 onto ine fibre slass roving 1
durng the winding process and a pulley 15 and a plasuc
squeezer [0 o secure umiform wetung of the vesin and
control of resin content

‘Thas the assembly comprises a supersiructure 17 on
which are mounted fibreglass spool 18 with 2 tension
control system 19 for adpusting the fibre 1#asion. resin
welltng system including @ sgueezer 16, precuning cham-
ber 20, tensson adpster  polley Ul Electrical tession
measnring device 22, an adjustable roving feeder 13, fume
duct 23, z consele 24 for housing the electncal cireustary
fav generally described m fiz 3 of the drawings) tension
measaring equipment 22, fuses and control display paael
25 for easy operalion

Referring to the Fig | of the accompanying drawings
the mmportant compoaents  ¥for the filament winding
machine are two elecwically coupled motors 3, 8 for
driving mandre! 2 and the carmage 7. himst swiuches 11
for reversing the direction of rotation of ihe carmage
drive motor 8 are fiaed  The trnppine of the lomit swat-
ches is achieved by the adjustable cam 26, and it
switches 12 are the safeiy devices m  case of carnage
traverse faslure  Glass hbre roving 1 wetted wu't a2 su%
able binder, {thermosetting resin} ars fed through the
feeder 13 Both the mandrel dnve motor 3 carnmage
drive motor f are elecirically coupled for simultancous
as well as ndividual operalions

‘The principle of oprration of fhe inventien

With reference 0 the Fig 2 of the accompanymgz

drawings, the principle of operstion of the nvention 1
descrihed below

Fibreglass roving soool 18 externaliv wound on o
standard bobbins 1¢ moumied on  fwo bearing supporws
27 and the rotation of the spool 18 13 controlled by
means of tension  control systems 1Y The rovings |
under pre-set tenston are passed through a resin wething
system The excess resin 15 squeezed out by means of
twe  plastic rollers 16 The resin wet roving 15 then
passed througd a tension adjuster pulley 21 and a tenSion
mdicator 22 1o the feeder 13 The mandrel drive motar
3 and the feeder dnve umit are clectnically  <oupled as
zeneraily described m hg 3 of the accompanving draw-
ings for simultaneous operation of the system A total
of twenty seven speeds rangimg 047 m/mm to 31 m/
min for the feeder reciprocaling system are achieved
through o gear arrangement, So that twenty seven helix
angles can be set for windmg Windmg tension durng
the process 1s monitored electrcally and read on the mdi-
cator dhal located on the control display panel 25 All
the control cirenitary (Fitg 3) and the tension mdicator
equipment are located 10 the control box 24 Fumes, sf
any dunng the process are sucked out through an exhaust
fume duct 23

Nuoteworthy featurey

I 'ihe nlament winding machme © ueint w©
accuraie fabrication of hlament wound fibreglass zubuizi
shells for chemiscal, elecinical. agricukural asd aeronavi-
cal and space mdustries It 5 an mdigenous subslxt_urm‘
vt the equepment, and the assoctated Lnow-how of fla-
ment wisoing technigues. using the inveniion for [ebrcat
gz tilameni wound fdieglass resaforced plastics structures
for chenucal, <lecincal, agricultural, aeropautical ang
athed mdusiries 1o India

The mventon has been described with referance {§
rticudar electramechamical system It 18 flexsble i
18
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WE CLAIM

! A [dament winding mactice  for fabricating of
flament-wound  Dibregless  remforced plastic  cyhinderg
cumprising a mandrel drive  systemn  and a feeder wit
facder drive  system  wath an  adjostable  roving  fee
head, separate means to drive  the saig  mandrel dm‘
sysiem and feeder system,  electrieal cireunt  means for
wndidually starbing and stopping the said mandrel dmf
system and feeder drive sysiemy, a resin wetting svstem
mwicluding an excsss resin remover for wething the i:bre‘
zlass filaments, a precuring chamber, 2 pulfey means o
adjust the tension of the roving and an elecurcal e
s1an measunng device to wndicale the tension of (he sa;!
raving wetted by the said welting svstem

2 A nlament winding maching as wlaimed in cam
Powheretn the said  mandrel drnive system  comprises
three plase eleciric motor, a reduction gear box and a
reanarel mount

T A ament winding machise as clammed w claw
toor 2 wheremn saxd feeder drive system comprises an
cindne muior, a lever opejated gear box, a feeder carrl-
13e. o wrew rod to facihiate feeder carmage reciprocatn
motor, Lout swiches, safety lmnsis and a2 roving feeder
AIO

4 A flamant winding machine as amed i any \*
the preceding caums wherein said electiical circunt mean:s
15 as snown @ Fig 3 of the drawing, and an c!ecmc:ﬂ
couphpg for simultancously starting and stopping the (W

SN

3 A filanent winding machine 45 <launed m any of
the pieceding clarms  wherewn the said  wethiog Sysle‘
consists of a regulated feed of resin through a funpel o
iu the fibreglass roving dunmg the wmndmg process and 3
putiey and plasiic  sgueezer rolflers o seduie umfarx!
weiting of the resin, and contrel of resin comtent

4 oA fdament winding macshkine substanually as heras
tabefone deserived  with reference (o the accompanying]
drawings.

Dated tins 10th day of August, 1987
Sd/-
PATENTS OFFICER,
Councd of Scientific & Indusinal Researei
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