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2239440 Stabiliser bars This invention relafeg t3-st'abi Fi sef bars, connDnIy

termed anti-roll bars. Such bars are wused in aut onoti ve
suspensi on systens; they are produced by hot or cold form

which is thereafter shot peened and painted. In use, the b ggétfgﬁi)
adj acent each end so that relative displacenent results in the bar being
put Anto torsion. It is usual for the bar to extend through and be
supported by netallic and non-netallic hardware, the latter including far
exanpl e rubber bushes,” and/or non-netallic axial travel limting nmeans.

associated with the suspension system According to this invention a
gtabiliser bar is formed from a steel rod and provided with at

| east one non-netallic suspensi on conponent integrally noul ded

t hereonto. The  suspension conponent S preferably integrally
soul ded onto t he bar from a -2- rubber or plastics
conposition, optionally containing reinforcing fillers such as fibres
and/or particulate fillers together with such bonding agents, flow
pronoters '

Stabiliser bars

This invention relates to stabiliser bars, commonly termed
anti-roll Dbars. Such bars are used in automotive
suspeﬁsion systems; they aré produced by hot or cold
forming steel rod which is thereafter shot peened and
painted. In use, the bar i#:secured adjacent each end so
that relaﬁive _displaéement results in the bar being 'put
into torsion. It is usual for thé bar to extend through
and be supéorted by metallic and non-metallic hardware,
the latter including for example_rubber bushes, and/or
non-metallic éxial travel limiting means associated with

the suspension system.

According to this invgntion a stabiliser bar is formed
from a steel rod and provided with at least one
:‘ ._ non-metallic suspension component integrally moulded
thereonto. The suspension component is preferably

integrally moulded onto the bar from a



and* the like as are connDnIy used. Preferably two . such component s .are
integrally noul ded onto t he bar. substantlally si mul t aneousl| ¥ t

form separate el enents of the suspensipn.  system respectively Iocated
t owards opposite ends of the bar. Particularly preferred conpositions

i ncl ude thernopl astic el astoners, conventional rubbers, thernoplastics
and t hernoset conpositions. Mulding may be by conpression, transfer or
i njection, wmsbbgrtooki ngplasipiced tcompmigipardn,t heoptimarally elaintveinitg &l
nmould cavity havi ng the configuration of the desired suspension _;u,
conponent . reiwfbkchog afplderast educthatas fidmes wand/or matadtiaulate .
suspensi on conponents are noulded sinultaneously, it may -be nore

conveni ent fifdersysgogerBersygahasach mﬂﬂ¢$W&338Qﬁiﬁnrﬁ%?%nﬂﬁﬂﬁ?#ﬁ%%d to
operate in tandenL rather than a single nuch ggger machi ne prOV|ded with
two noul di n8Rdst §hfond1kfoas axeaSOEmOnLYe usSshye c?rferl?é’(%e EWo ¢ pRech
non-netal | i c suspension conpone conmpgnent

i ncl ude atcopgggfn t8ne §§|allﬁn§f§§ﬁ§ﬂﬁ <ﬂﬂ4¥3§d pofypﬁh |nq5§rajb%ﬁth
the Conponengbslgh %RH"eﬁlmudQ%rtb%%' Ofgy%rngé% (} Y ﬁ%nts of
travel -limting masﬁ Aot N Iy be "nee % or
conventionakfy-shapgdehdhBEr PYSRtem respectively located  towards

opposite ends of the bar.

Particularly preferred compositions include thermoplastic
elastomers, conventional rubbers, thermoplastics and
thermoset compositions. Mouiding:ﬁei be.by.icompreSSion,
trensfer or '1nJect10n, us1ng toollng adapted to support
the bar relatlve to a mould cavity | hav1ng the
iconflguratlon of the des1red suspen51on component. It will
be apprec;ated that where two- non-metalllc suspens1on
components. are 'monided sinulteneonely;'it.may_ be more
Convenient to - use two .eeparete::'mouiding: 'naenines
'sinchronised to' operete in tandem;'ratner'than-a Single W/
much larger machine prov1ded with two mouldlng ‘stations.
To  enhance the adhesion between %-the | non—meta111c
suspension component and the ber; the':comﬁonent- may
include at 1least one axially ertending collar -portion
integral with the component. Thiedaopiies in oerticﬁiar to
non-metallic axial travel- 11m1t1ng washerS° 1t w111 not
normally. be needed for a conventlonally shaped rubber

bush.



-3- Although stabiliser bars according to the invention have the :
non-metal | i ¢ suspensi-on conponents nmoul ded in situ on the bar, it is stil
necessary to fabricate the associated netglLlic suspension conponents for

| ocating and nounting purposes. However, assenbly and installation wll
normal ly be sinplified. The normal shot peened surface finish provides a.
good~"key" to the rubber or plastics material. The bondi ng achi eved

i s “satisfacAbeljoughorstabbtiseppbacatacasrdshgceonehenehakbhttofuUspamei on
conponents have only a limted structural function. For exanple rubber -

bushes are noth@l | yoruppbelbilt causperdiby pewpbnehtimpnogliedcket sitn bhe . 1 -

suspensi on system Axial travel limting washers serve only to control
axi al novenenth@tPehe itckerenbll necespaeyi hg fpbsicprba thadassociated

m ni m se squeaki caused by djsplacenent through the bushes. Furthernore,
by using a st™ntdtt fonSHBRERPTRD stAPRARERRAS chApohRARt3PBeaRt FAYNBENS |
o e 10,8 e BRI Ty SLaBO AL SR oD RO ERM
e oo (PSR S0 Bl SUBMADARG:  FYTRER, 2 FRR ERAETL
epOXy CONMPOUNGiSoW fePald | MR " Wey" to the rubber or plastics material.
The bonding ° achieved is satisfactbry for most
applications, since non-metallic suspension components
have only . a 1limited structural function. For example
rubber bushes are normally supported/enclosed by metal
clamping brackets in the suspension system. Axial travel
limiting washers serve only to control axial movement at
the extremes of steering position and to minimise
squeaking caused by displacement through the bushes.
Furthermore, by using a standard non-metallic suspension
component size, it may be possible to use a common pattern

of non-metallic suspension component for stabiliser bars

of different sizes, by changing only the sizes of the

metallic components, . thereby simplifying suspension

design/assembly..

Bonding to the bar caﬁ be enhanced by degreasing the bar
A prior to moulding; epoxy compounds are particularly
preferred thermoset compositions for the purposes of the
invention; Suitable thermoplastics include PBT and PPS

materials., Conventional rubber compositions compounded for



preferred thernoset conpositions for the purposes of .the invention.
Sui tabl e thernoplastics include PBT and PPS materi al s. Conventional rubber
conposi ti ons conpounded for -4- conpression or injection nmoul ding may

be used. The choice of material is not critical, provided that it '

wi t hst ands

any -~ nornmal painting/stoving treatnents which may be

subsequent |y applied to the finished bar. For npst purposes,
will be pretemnpkleestionapplry inyelk titone atowdnktin gomayr Heo umrd diFhe. dheice

i nvention
conpri sing
integrally
rubber or

Preferably
preferably

It

B

s

further conprises a method of making an anti-roll bar,. . %"

blie shepsiafl fier morg ca ivdrc aflroprstwsicded rtda t ki tW&#hﬁ#q%ﬂsﬂf

moul di ng thereto at least one suspension conponent  of

! aplyast nogmadt epiadintingdisdfaydqg y tregfdentsipdehth %2y atbeched
by integrally moulding it in _situ froma rubber, or  plastic .conqggééion.

shbssanens 1ghot apddaed pritr & tHEnISARA diBRF - stEPF

it is also _painted. Preferabl t he. et had conprjses
moul di ng t wBUEBREEF-ap™t “’é‘ﬁg’p ﬁsip(fr?{e @oene'%q' SRSt al Ty atdéits

si mul t aneousl

I n order th8F¥PﬁetPn ei%6R8e better understood preferred

The invention.-further compriSeS:a_method:of-_making. an
anti-roll bar, comprisihg-the-Steps-bf forming a bar from
steel ‘rod . and thereafter integralimegulding thereto at
least one suspension component of- rubber or - plastics
material, Preferably- the-~comp6nentfuis attached by

integrally moulding it in situ from a-rubber or - plastics

.composition. Preferably the bar is,shot-pegned prior to

‘the moulding step; preferably it is also ~ painted.

Preferably the method comprises moulding two spaced-apart
suspension components substantially'SimultaneouSIy,:using

either compression, transfer or injection moulding.
In order that the invention be better. understood: preferred

embodiments of it will now be described by way of example

with reference to the following Examples.

Example 1A

- An- epoxy -resin moulding compound:WQSi'injection moulded

directly onto a shot peened stabiliser bar to. form an

usi ng ei.ther conpression, transf.er or injection noulding.



enbodi mrents of ikt will now be described by way of exanple with reference
to the foll'owi ng Exanpl es. Exanple 1A An epoxy resin noulding conpound
was injection noulded directly onto_ & _shot peened stabiliser bar to
form an -5- annul ar washer. The bar was pre-treated with a commerci al
de-greasing agent and noulding was carried out with the noul ding tool

and -bar heated to [err], the barrel tenperature of the ,machine at the

i nj®etion nozahelkei Nngastvear].. Thee baat twais tpanparratatres] wiisttsel exmretopial

~achi eve satisfactory ftow of the epoxy conpound whi ch subsequently cur ed.in 2

situ on the dergrBasiwgshergeptoduwned tead djore] wassicararicad tant atidral the-ust
and was useful as a travel-limting conponent, in conjunction with
a conventi onalouldiilpe Iestl. BaghpheriBheafiek£q | &0 (G nftdtted2 i $r al
filled poly-phenyl ene sul phide conpgsition was injection noulded qnto a
shot peened, tegPegedaged, ofphdihn apchdmnpiat e HaJrJ,ec'i}sqfhd‘“t £t ol ng

machi ne condi ti.ons: - i
80°C. Th%ar r1qa|t1:t eermt{:eermai}eurraet rreOfv}alse sel(lceg erJ

to achieve
satisfactory flow of the epoxy compound which subsequently

cured in situ on the bar.

The washer produced had good resistance to lateral thrust

~ and was useful as a travel-limiting component in
- conjunction with a conventional rubber bush.

Example 1B
A glass fibre reinforced, mineral filled poly-phenylene
sulphide composition was injection moulded onto a shot
ﬁeened, de-greased, painted stabiliser bar, using the
following machine conditions:-
Barrel temperature profile 300°c, 300°c, 280°cC, 260°C
Tool temperature 80°cC
Injeétion pressure = 16000 psi
Injection time ' 15 seconds

A Cooling time ' 10 seconds

- Holding pressure (cooling) 7000 psi



Tool tenperature [err] Injection pressure T, 16000

psi Injection tine 15 seconds Cooling tine

10 seconds Hol ding pressure (cooling)_ g £000 psi -6- The products
~were nmoul ded collars which were tested for lateral |oading strength as

foll ows: - Cbllar Size (mm Bar Di aneter Load (KN) OD _

W dt h (m) 22 5 14 1.5

22 5 The products wdPe moulded collarslwhidB were Zested for A4

18 - 2.6 In each case the |oad was that devel oped prior to:::

| at eral sl ilpeepal Ekeaping 1€£Rengbhybat fbéhewster ept-hal ate. conposition.
was injection noulded onto shot peened and al ready-painted stabiliser

bars, under the follomﬁng3conditions - Barrel tenperature profile - [err]
F';’S,‘"" HETPESILES size (nm) Lgarpiaheger®” Pro%o8a awy 17000
| 0D Width . . (mm) . .
22 5 4 . 1.5 |
22 5 16 | 1.4 -
30 5 - 18 . . 2.6 o
In each case the load was that.deVelbped-prior to lateral
slippage.
Example 1C
A bolybutYlene Nterépthélate- composition was ' dinjection
moulded onto shot peened and already-painted stabiliser
bars, under the following conditioné:-
' Barrel temperature profile  260°C, 260°C, 240°C, 220°C
Mould temperature ' 40°¢ |
Injection pressure 17000 psi. -
Injection time - S 15 seconds -
Cooling time . 15 seconds

Holding pressure (cooling) 7000 psi -



Injection tine, - . 15 seconds Cooling tine :
15 seconds 'Hol di ng pr-essure (cooling) 7000 psi - 7 - For conparison
pur poses, both shot peened unpainted ang shot. peened painted bars were
used and tested for lateral |oading strength, as before. Collar Size (mm

Bar D aneter State Load (KN) CD W dt h (mm 25
5 .. 15 ~ " unpai nted 0.99 25 5
15 ““w Pairnt edmparison @u8gpoBEranpbeth Bhothipsesgadeunphdniggder gald of

exanple 1B was used.to-produce a collar with an integral, axially extending:’
annul ar  flahge. p¥msednpalidtag bessdversenysedepad iestied Epanpeseisl but .o
with a clanping pressure of 10000 psi. This configuration of collar was
adopted to sheadipgaptgesgithe 88 REBELs of different diameters, a conmon
collar size would give satisfactory results, thereby enabling its use with
a single, split suspension bush size. This particul ar enbodi ment is further

[ITustrated gy,40¢ 8¢6MPARY' "9 Bh2"REnkRepNi ChstlgesO!l € Fi 04iGal Yx¥)

oD Width (mm)
25 5 15 unpainted 0.99
25 5 15 painted 0.94
-~/ '
Example 2
In this case, the material of example 1B ‘was used to
produce a collar with an integral, ‘axially extending
annular flange. The moulding conditions were as in
example 1B, but with a clamping pressure of 10000 psi.
This configuration of collar was adopted to show that
U despite using bars of different diameters, a common collar

size would give satisfactory results, thereby enabling its

use with a single, split suspension bush size.

This particular embodiment is further illustrated by the
accompanying drawing in which the sole Figure is a
cross-sectional side view through part of a stabiliser bar

onto which has_been moulded a collar which incorporates an

integral, axially-extending annular flange. In the Figure,



cross-sectional side view through part of a stabiliser bar omto,which has
been noul ded a collar which incorporates an integral, axi-ally-ext endi ng
annul ar flange. In the Figure, - 8- ghe stabiliser bar 1 is
cylindrical; its surface was shot peened and painted prior to injecti on
nmoul di ng the collar 2 V\:hl ch its axially-extending cylindrical flange 3. The
same collar/flange was  noulded onto bars of different dianeter and the
| ateral | ocadheg stmérdtisewadadetleris mod indnircale o8 |owiiace e‘s%ﬁit%hOt Bar‘u

Dianet er . Load (KN) (mm) 12 - 2.914

1.8 16 peened and paingefhayd atedifl tid JRatel ehtrarbting ythe E&hbrE. 3 A
rubber bush was injection noulded jn situ a1 !{gbl i s§r g '
using a natuwiich yBisr a’”@df?’ddsq"tqed‘rfh&ﬁws‘iys]t’ﬂfg”o‘?a A%8%1° 1 ubb

100 parts b¥aﬂi'92% Carg%qgﬁégj(was moulded onto bars ofpaﬁtffgyeyglght

" diameter and the lateral loading strength was determined,

with the following'results:-

Bar Diameter - Load (KN)
(mm)
12 2.9
14 1.8
16 1.6
These results were satisfactory..
Example 3
‘A rubber bush -was injection moulded in situ on a <
stabiliser bar using a- natural rubber composition .

consisting of:-

natural rubber S R IOO'pafts by weight
‘carbon black ' ' 30 parts by weight
curing agents ' 2.75 parts by weight

anti-oxidants, processing aids 14 parts by weight



curing agents. - 2.75 parts by wei ght anti-oxidants,
processi ng aids 14 parts by wei ght - 9 - This was plasticised at )
[err] and injected into a tool heated to §err] where it was allowed to cure
for three m nutes. The noul di ng produced was sufficiently well bonded to
t he bar and had sufficient nechanical stiffness to performsatisfactorily
as _a suspensi on bush. Exanple 4 A suspension bush was injection noul ded
in™situ on Thistams$isetapbicised attPerGopndsinieetadt bnbe eonpgsﬂt|on
of the kind sold under the frade mark SANTOPRENE, grade 101-80, el
described  BRated teyhiicarhgre 1t1uvean%%aw%| yBr epyeeher EPbRFee . ..

“oulding was . carried  out on pr evi ousl| shot ened a d painted
bar, using d&iHArsRy t%%%er%?%i§1%$ [%Y?éuﬁf th ﬁaﬁolauggbfﬁFﬁb YooVeT%

d [
~'63’08C.3's?f" i EoE LGN S S G i it
i nj ecti on and, 20 éxefé’ﬂﬁssié’{sfé’g%ﬂglﬁng o bhupanpubdeguehush perfor med

satisfactorily XS suspensi on

Example 4

A suspension bush was injection moulded in situ on a
~ stabiliser bar from a therméplastic elastomer composition

:of the kind sold under the trade mark SANTOPRENE grade
101-80, described as. a 'dynamicaliy vulcanised
polypropylene/EPDM. ﬂoulding was carried out onto a
previously. shot peened and'paihted bar, using a barrel
'temperature..of 180°C with a cold moulding tool. The

injection preésure was 12000 psi and the holding pressure
(cooling) was 6000 psi. The total cycle time was 30
secondé, comprising 10_.séconds for injection and 20

U seconds for_cdoliﬁg.

The thus-moulded bush performed satisfactorily as a

suspension bush,



- 10 - CLAIMS 1. A stablllser bar forned f#on1a steel® rod amd provi ded
with at |east one non-netallic suspension conponent integrally noul ded
thereonto. 2. A stabiliser bar according to claim1l wherein said suspension
conponent conprises a rubber or plasti=cd0cenposition, optionally containing
reinforcing fillers such as fibres and/or particulate fillers “integrally
moul ded in situ. 3. A stabiliser bar according toclaimlor claim 2 -
wherein the _plastics conmposition-conprises a thernoset resin. 4. A" Eﬁ
stabiliser CEAIMS,

conprises a rubber. 5. A stabiliser bar accordlng to claiml or claim2-

wher ei n t he plastics conposition conprlses ~a thernopl astic

eherein fhe R  Brlonie fi3 codl¥ Bl o0 AL b apd Bldlidsa

with at least one non—metalllc suspenslon component

integrally moulded thereonto.

2. A stabiliser bar according to olaim 1 wﬁéféiﬁ 'seid
suspension component comprises atrubber-or' plastics
.compos1tion, optlonally containlng relnforclng fillers Q_)'
such as flbres and/or partlculate f111ers _}ntegrally

moulded_ln situ.

3. A stablllser bar accordlng to clalm 1 or claim 2
whereln the plast1cs comp051tzon comprlses a thermoset

resin._

4. A stablllser bar according to c1a1m 1 or clalm .2

-wherein the composition comprlses a rubber.

$. A stabiliser bar accordlng to c1a1m 1 or clalm 2
- whereln the plastics compos;tlon comprlses a

thermoplastic elastomer.

6. A stabiliser bar according to claim 1 or claim 2
wherein the plastics material comprises a

thermoplastic resin.

AT

ecording to claiml1l or claim 2 wherein the conp03|t|on_ o
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- 11 - 7. A. stabiliser. bar -according to ¢laim6-whéreifi the plastics
mat eri al Cconprises a pol y-phenyl ene sul phide conposition. 8. A stabi

bar according to claim6 wherein the plastics mat eri al conpri ses
a polybutylene terephthal ate conpositiontl9r A stabiliser bar according
to any one of the preceding clainms in which the suspension conponent
corpri ses an annul ar thrust collar having a radial wdth greater than its

axXwal thickness.

.S
thrust col | at=i | REAPLILBEEHe PRt RATSPFILRR TR

fl ange portion of

10. abiliser bar a pordinaﬁio claim9 in, whj

s radi a

D5 Mpereinex ggd

iser- -

. the
bag:

| tdith than,th | | d bl e, 10.Rrovi de -
<a cylindrical SLE¥%§€+55 [$31S eﬁ%ﬁit?$E§¥hé?§d%%%%ﬁgTég%ﬁiigﬁ%.sﬁ}égégéfyge?

bar according to_a
-a shot peened sur?

g'coating of paint between the shot peened

%surface of the rod and the suspension conponent.

A stabiliser bar according to claim 6 wherein the
piastics material comprises ' a polybutylene

terephthalate composition.

A stabiliser bar according to any one of the preceding

claims in which the suspension component comprises an

~annular thrust collar having a radial width ‘greater

8.
U 9.

10.
~

11.

than its axial thickness.

A stabiliser bar according to claim 9 'in which the
thrust collar includes, moulded integrally therewith,
an axially extending flange portion of 1less radial
width than the collar and operable to provide a

cylindrical suspension bush mounting surface on the

_ bar..

A stabiliser bar according to any one of the preceding
claims in which the. steel rod has a shot peened
surface and a coating of paint between the shot peened

surface of the rod and the suspension component.

. AR R Y

ny o f the preceding clainms in which the steel rod has
LA
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- 12 - 12. A stabiliser bar according to any‘one2-of’the -pré&cedi ng-clai ns

I ncl udi ng two non-netallic suspensi on conponents noul ded onto the

bar spaced apart and |ocated towards opposite ends of the bar. 13. A

met hod of making a stabiliser bar according to any one of clains-1 to 12
conprising the steps of formng the bar from steel rod and then

nmoul di ng two spaced-apart non- net al +i ¢2- =suspensi on conponent s T
thereon substantially sinultaneously fromrubber or plastics natérial,?ﬁ_
14. A nethod  according to claim13 wherein the noulding operation .is.. : .
carried out by conpression, transfer or injection noulding..15. A - nethod " -
accor di ng t ol24 ah nstabihiser nbarcacapuding topanyirone of stherpregedindusing *
two noul ding machipes-in {andem synchronised to QEera_e_thether. 16. A :

stabi | iser bar vF iR intﬁ@?%?@?“%ornEH°susB%ﬂ§?% atbHPonenBUSPREFEOR  and  -§’
a method of naklg%&%%ﬁgagsaWEOufagatagﬁtglI¥hgsbggreégggéareagg§%rlg%g with

reference to the
located towards opposite ends of the bar.

13. A method of making a stabiliser bat-according to any‘
one of claims 1 to 12 cbmprising the steps of forming
the ~ bar from steel rod and’ then ‘moulding two .
spaéed-apart- .non-metallid :ﬁsﬁépénsion } cbmponehts
thereon substantially simultanébﬁ51y;ff6m'fubber or

plastics material.

14. A method according to claim’'13 whéféiﬂ'the ‘moulding
operation is carried out by éompreééion,-tféhsfer or

injection moulding.

-15. A- method. according to cléihfl@:Wheféin‘thé'*moulding
operation 1is carried out using two moulding machines

in tandem synchronised to operate together.

16. A stabiliser bar with an iﬁteqréily formédisuSpension
component thereon and a method of making' the same,
substantially as hereinbefore déscribed with reference

to the Examples.

_ * ¢ L M s * o



