- Abrasive Blasting This invention relates to inprovenents in and relating
to abrasive blasting Sapparatus, nethods of abrasive blasting of surfaces
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blasting nozzle to be in a chamber, for example one surrounding a pipe to be

cleaned or one closed by the surface being cleaned (the work-piece surface) and
for grit and dirt to be removed from the chamber under suction. The application of
suction to the blasting chamber may serve not just to remove the grit and dirt but

20 also to hold the blasting equipment in contact with the work-piece surface.

Abrasive blasting is generally effected with sand as the abrasive grit, not least
because it is inexpensive and readily available. This however generates a large
quantity of waste, i.e. spent abrasive grit, paint, rust and dirt fragments, which

25 poses significant problems for safe disposal, especially where the surfaces being

cleaned are offshore, for example on an oil/gas platform.

We have found that by the use of a blasting nozzle directed at a slant to the surface
to be cleaned and of a ceramic or metallic rebound plate disposed to rebound grit
30 ricocheting from the surface back onto the surface, several beneficial results are
achieved: since the rebounded particles contribute to the cleaning effect, i.e. their
kinetic energy is not wasted, cleaning is effected more efficiently; the dispersed
initial and rebound impacts of the grit on the work-piece surface produces a smooth
"feathering” between cleaned and uncleaned surfaces which is particularly

35 desirable if only part of the surface is to be cleaned; and a high standard of surface



2 - cleaning is achieved. Mreover, if alumna rather than sand is used as
the blasting grit a smaller quantity of waste is produced which reduces

di sposal woablwwee14Addi tionally, the use of alum na as Phe/dB2asrdSPIgrit in
such a techni que appears to create a protective surface on cl eaned
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perpendicular to said surface, and, using a metallic or ceramic rebound plate
20 disposed adjacent said surface, causing grit from said flow rebounding from said

surface to be bounced back onto said surface.

The rebound plate may be of ceramic or of any convenient metal, for example steel
or titanium. However it is preferably of aluminium for a variety of reasons: firstly,
25 aluminium has a low density and thus the inclusion of an aluminium rebound plate
does not add significantly to the weight of the apparatus, which may be intended to
be carried by a human operator; secondly, aluminium is relatively soft and its use
reduces fragmentation of the blasting grit, thus prolonging its useable life; and,
thirdly, aluminium is relatively inexpensive allowing the rebound plate to be
30 replaced relatively cheaply on becoming worn. If desired the grit impact surface of
the rebound plate may be coated with a wear-resistant material, e.g. a plastics or
rubber coating, to prolong its operating life. Alternatively the whole of the rebound
plate could comprise the wear-resistant material, e.g. rubber.
The rebound plate may be flat, angled or curved. Typically for blasting apparatus

35 for use for cleaning pipes it will have or will be part of a generally frusto-conical



3 - form For blasting apparatus for use for cleaning generally flat
surfaces, the rebound plate will generally be flat or have a generally fl at
central peothome7éihe up and downstream ends of the rebomou/gB2atods2031e. t he
ends proximal and distal to the blast nozzle, may be curved towards, or
nore preferably away fromthe work-piegce 5surface. The rebound plate wll
preferably be nounted at an angle of up to 45, preferably 5 to 30,
especially about 15 relative to the surface to be cleaned (i.e. in the
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rebound pl ﬁérﬁculgrﬁp%u?bb}hrﬁ” apparatus intended to be carried by the
operator during use, nmay also be nounted to allow its novenment between an

open1fosition in which blasting of the work-piece 25surface is possible and
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adapted to cont t he work-piece surface and to nove the end plate to the
open position upon such contact. The actuating part could, for exanple,
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20
As mentioned earlier, the rebound plate is preferably dismountable from the
housing to allow easy replacement when worn. The rebound plate, especially in
apparatus intended to be carried by the operator during use, may also be mounted
to allow its movement between an open position in which blasting of the work-piece
25 surface is possible and a closed position in which it is disposed in the grit flow path
from the blast nozzle. In this embodiment, the housing is preferably formed to
create a blasting chamber and a suction chamber separated by the rebound plate
when in the open position and not separated in the closed position. The rebound
plate may conveniently be provided with an actuation mechanism to move the

30 rebound plate from the closed to the open position.

In one set of embodiments the actuation mechanism could comprise an actuating
part adapted to contact the work-piece surface and to move the end plate to the
open position upon such contact. The actuating part could, for example, comprise

35 an extension (e.g. a leg) on the rebound plate disposed towards the work-piece



5 n anot her set of enbodi nents the actuating nechanismis operable by a
user. It could, for exanple conprise a lever coupled to or attached to the
end pl at evORpefer@abl y the | ever is arranged such that i PCRGR2015p0sshed
towards the work-piece in order to open it. This nmakes the action required
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natural and continuous one which alleviates 10strain on the operator. It
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flow positions, since in the closed position the rebound plate may be exposed to direct

impact by grit from the blast nozzle, it may be desirable to form the rebound plate
with different materials on its inner and outer surfaces, e.g. aluminium on the outer,
rebound surface for the reasons specified above, and a harder material such as

25 ceramic, steel or titanium on the inner surface to reduce wear if grit spraying occurs
while the plate is in the closed position. In this event, either the rebound plate as a
whole or just the outer surface layer is desirably removable to allow replacement as

the aluminium surface becomes worn.

30 In one set of embodiments the housing comprises a rim which contacts the surface
to be cleaned. The work-piece contacting rim of the housing is preferably resiliently
deformable to allow a relatively dust-proof seal during operation of the blasting

apparatus.



direction. Preferably the blast nozzle is novable, e.g. rockable, to allow
a larger area of the work-piece surface to be blasted when the housing is

i n any orwoOlotatii@n on the work-pi ece surface. Such an RCTABEIOEIL03lS
described in WD 2009/ 051489 for exanple. If desired however the grit flow
axis may be up to 90 15 (i.e. perpendigul ar) to the work-piece surface - in
this arrangenent the apparatus is preT rably provided with a rebound plate
to either side of the grit flow axis, two or nore plates or a planar
or frustro t he grit
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any one location on the work-piece surface and can be provided as an alternative
or in addition to the blast nozzle being movable, e.g. the housing could comprise
multiple movable blast nozzles. In one set of embodiments the housing comprises

25 up to 32 blast nozzles, e.g. up to 8 blast nozzles, e.g. 2 or 4 blast nozzles.

The grit sprays from the blast nozzle will generally diverge. Preferably their

divergence is by a cone angle of up to 20°, particularly up to 10°, more especially

about 5°. A divergent spray results in a more complete cleaning of the work-piece
30 surface and a more favourable feathering of the border between cleaned and

uncleaned surface on the work-piece.

Besides the components discussed above, the apparatus of the invention will
preferably also include other components conventional in abrasive blasting

35 apparatus, e.g. a suction pump, a dust-from-grit separator, a grit reservoir, a



15 renoved in the dust-fromgrit separator, conveniently a cycl one
separator. The cutoff size for recycling or renoval as dust will generally
be in thewoang®61€Qd- 300 m croneters, especially about 2@0TMB2pOMB2@NS. | N
pl ace of alum na other netal oxides such as zirconia and titania may be
used. 20The recycling of the grit nmeang that, unlike in conventional
abrasive blasting, a wide range of grit particle size is used thus
increasing the rate of particle inpacts per unit surface area and enabling
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15 removed in the dust-from-grit separator, conveniently a cyclone separator. The

cutoff size for recycling or removal as dust will generally be in the range 100-300
micrometers, especially about 200 micrometers. In place of alumina other metal

oxides such as zirconia and titania may be used.

20 The recycling of the grit means that, unlike in conventional abrasive blasting, a wide
range of grit particle size is used thus increasing the rate of particle impacts per unit

surface area and enabling smaller surface imperfections to be cleaned.

Where alumina is used with a rebounded abrasive blasting technique, e.g.

25 according to the invention, we have surprisingly found that the corrosion resistance
of treated surfaces, especially treated ferrous metal surfaces, is enhanced. Thus,
viewed from a further aspect the invention provides objects having a surface e.g. a
ferrous metal surface, cleaned by abrasive blasting with alumina grit in which said
grit is rebounded onto the object surface. Objects in this regard will typically be

30 tubes, bars or panels.

Embodiments of the invention will now be described further with reference to the

accompanying drawings in which:



rebound plates provide a frusto-conical rebound surface 6. Each housing
menber is provided with one or nore, preferably 2, 3 or 4 or nore, blast
nozzl es woenngst@d by hoses 8 to a source of conpresse@CaiGB2andski3ast i ng
grit. The blast nozzles are held by nountings 9 provided with notors (not
shown) arranged to 20cause the nozzle glrectlon to vary to increase the
surface area of the pipe inpacted with'grit fromthe nozzles. The housing
nmenbers are al so provided with suction ports 10 linked by hoses 11 to a
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i s recycl edppaiatos ac®rdingitd therimeatiomi r 33 to mix with fresh grit fromgrit
source 34 and then be blown back to the bl ast nozzle, by conpressed air
froman air conpressor 35. Dust from separator 32 passes to a filter
uni t 186 f r Bafewirerte Figuré 4 tlp@eiimﬁicm\enlaryatﬁa@'mblestingﬂ@npafa’rmrﬂ havingtwaini t 36
passes thr - i i i eis
hoan an ol f oo ARy Mot aldodds SR fipe ST B e B 0 Lo
surface zzqamhe(mﬁph@wmns conpri ses an open-si ded box shaped housi ng 23
provided with blast nozzles 24 and suction ports 25 as in the device of
figure 1 10which are simlarly connected to the other apparatus conponents
shown schelnaidecalch oising mgmber 8.disRosed abkelminivamoked indrlatae remogablnal | of
ous180, 235irBuudlA0En GERRUIDANRS AR lE iRt am end 27
rebound plates prowde a frusto-conical rebound surface 6. Each housing member

is provided with one or more, preferably 2, 3 or 4 or more, blast nozzles 7
connected by hoses 8 to a source of compressed air and blasting grit. The blast
nozzles are held by mountings 9 provided with motors (not shown) arranged to

20 cause the nozzle direction to vary to increase the surface area of the pipe impacted
with grit from the nozzles. The housing members are also provided with suction
ports 10 linked by hoses 11 to a dirt-from-grit separator, a dirt collector and a

suction pump (all not shown).

25 At the front and rear ends, the housing members are provided with self-centring
clamps 12 to hold the housing in place during operation. At the front end is

provided a tractor 13 to move the housing along the pipe in stepwise fashion.

In operation, grit is sprayed through the blast nozzles onto the surface of the pipe.
30 Rebounding from the pipe the grit strikes and rebounds from the rebound plate to
strike the pipe surface again. After several rebounds the kinetic energy of the grit is
lost and it and dust is sucked out of the housing through the suction ports. As
shown schematically in Figure 3, grit and dust leaving the blast chamber 31 pass to

a cyclone separator 32 from which grit of sufficient size to be reused is recycled into



15curved end of the rebound plate is curved i nwards and between the two
curved surfaces is disposed an aerofoil shaped nenber 29 which enhances the
uplift ofwousti/mned4ot her particles fromthe planar surf&ce/dBorgseeeat ed
and out through the suction port 25. 20Referring to Figures 4a and 4b there
is showmn a portable blasting apparatus, 40 useful for cleaning planar or
curved surfaces. The apparatus conprié%é a housi ng nenber 41 having a rim
42 defining an open, surface-engaging face. The rimis shaped according to

t he shape gf ces b ; : ' t he
surface 438®5E%%V@F%gﬁgﬁ&W@$JR%H§#Eﬁ§@q¥@%ﬂfhpgﬁgﬁﬁgﬁﬁgﬁgﬁ9§#§¥gggsed a
rebound pl teeblakd npialethalsiognprensad ed from axaie carBpreasorddvabl e bet ween an open
position (shown in Figure 4a) and a cl osed position (shown in Figure 4b).

The rebound plate is preferably biased to the closed position by a spring
(not shownPustI®nAbemaraiot B2 passikee thaikemuiti3s fronevbersbt ip peoodicalll a f | ow
definigng t phe. i - i r 1o ated and
havi ng5 arim Xéﬁ.s?\ﬁrlﬁrllogﬁllgé?gﬂﬁ%@gﬁ%sﬁﬁ@?ﬁ@?ﬁgtﬁg%& n§ eng %?Is'lteﬁaerrghg'usi ng.
Wth the rebound plate in the open position, the rebound plate and the fl ow

tube defin 1 - I rther
suction chingaieaghe& 8RN 27 pliHiafieiiting Bpoarduis Z1B R edherficl " "
bl ast nozzhelabgr sypfaseiZded heiapharatusuqepipyist®sr opan-sided bpasiyppeddthousingect a

ray of 5gk| - : i I : d. Wth
f IEle )r/eboungé B{Oé/[dg%mmée&ﬁg%érqés;%g?rt]qoéounc?lglﬁR?@g g%rgg;ﬁllct\ﬁme :a?{nggf) Wéﬁﬁ% ﬁ:e surface,
rebodfid agwhioktara similadyeonnealed (& Beaftherreppasiieucaingsnants shndnr e- st ri ke t he

surface. rit f t he surface passes through the suction chanbers
and out ofgﬁﬁﬁﬁﬁgﬂgﬂﬁggTﬁ?%Lgh suction port 54 and hose 55. 10 Wen the

rebound plate is in the closed position, any grit fromnozzle 51 wll
strike t heR?ﬁB?%tH? H{tié’?m‘é&t?fﬁwe‘?ﬁm{]r%uro?EBbﬁ?ﬁ’gC% %taegléﬁé’r B PNES6t Nrough the
suction port wthout striking the work-plete surface.
having a curved downstream end 27. The wall 28 of housing 23 adjacent this
15 curved end of the rebound plate is curved inwards and between the two curved
surfaces is disposed an aerofoil shaped member 29 which enhances the uplift of
dust and other particles from the planar surface being treated and out through the

suction port 25.

20 Referring to Figures 4a and 4b there is shown a portable blasting apparatus 40
useful for cleaning planar or curved surfaces. The apparatus comprises a housing
member 41 having a rim 42 defining an open, surface-engaging face. The rim is
shaped according to the shape of the surfaces to be cleaned. In the embodiment

shown, the surface 43 to be cleaned is planar.

25
Within the housing is disposed a rebound plate 44 pivotably mounted on axle 45
and movable between an open position (shown in Figure 4a) and a closed position
(shown in Figure 4b). The rebound plate is preferably biased to the closed position
by a spring (not shown).

30

Also within the housing is preferably mounted a flow defining tube 46 having an
open end adjacent the surface to be treated and having a rim 47 similarly shaped to
that of the open end of the housing. With the rebound plate in the open position,

the rebound plate and the flow tube define a blast chamber 48 and a suction



15The rebound plate is spring biased into the closed position and is pushed
into the open position when | eg 57, attached to the rebound plate, is
pushed agaonstiasha4sur f ace of the work-piece. Alternati peryGEN00s261Nal
handl e coul d be provided to nove the rebound plate into the open position.
20The outer suction chanber 50 serves to pull the housing into contact with
and maintain that contact with the work-piece surface. Once again the
apparatus of Figures 4a and 4b will generally operate in conjunction with

th th t Guy;
ZSgpgrafgra&?ﬁ%94giéﬁgﬁﬁaqﬁgﬁprOV| r%ﬁhfﬁ?ﬁb?%khﬁﬁygﬁg ngﬁggpiﬁgﬁoldlng

t he housi ntiowtubel0 - Clains 1. An abrasive blasting apparatus conprising a
housi ng engageable with a surface to be blasted to forma bl asting chanber,
sai d housing containing a blast 5nozzle and a netallic or ceram c rebound
pl ate and Bdiasynprzie/dtedowdedwith 8 agpplvhossxd2 isctmeogedlordireckabprapbast nozzl e

prefegably rkﬂ%\PQrdg'tl‘?eoajsr%ge sur"{{ %)ietézﬁgeﬁl@g?ea dO W AR rEQ&In%f A S

non-perpen icular to a sal h 'sai d housi nd, and sai d
rebound pl theeoperipogtion.ipie spaytvall btolsmtir@ yrface, freMungaagdmbl t’mstlow&riactee

reboundi ngs4 F)Ptl’ﬁbﬁr&o% Wﬁg{efté“éﬁg Ee:&hk gﬁ%{;&' Bt a‘?\‘a%nt #0m e sdifhc@Pparatus as

clained in oun alumnium 3. An
appar at us passeb #irpegh the scbtmnmhﬂnmerszandméromhe ftoluemgrtrnrpughrwmtlon sartf ace of
15t he rebogggn@hg&§555 coated with a wear-resistant materi al .

10
When the rebound plate is in the closed position, any grit from nozzle 51 will strike
the upper surface 56 of the rebound plate and be removed through the suction port

without striking the work-piece surface.

15 The rebound plate is spring biased into the closed position and is pushed into the
open position when leg 57, attached to the rebound plate, is pushed against the
surface of the work-piece. Alternatively an external handle could be provided to

move the rebound plate into the open position.

20 The outer suction chamber 50 serves to pull the housing into contact with and

maintain that contact with the work-piece surface.

Once again the apparatus of Figures 4a and 4b will generally operate in conjunction
with the other apparatus components shown schematically in Figure 3. The

25 operator will generally be provided with a triggered handle for holding the housing.



4. An apparatus as clainmed in claiml, 2 or 3, wherein the rebound plate is
nmounted at an angle of up to 45, preferably between 5 and 30, e.g. about 15
rel ati ve wo 20he63a1nf ace to be cleaned. 20 5. An appar aPa3/GEonleEesed in
any preceding claim wherein the mninmm cl earance of the rebound plate
fromthe surface to be cleaned is betw%en 1 and 40 nm preferably between
10 and 30 mMm e.g. about 20 mm 256. An apparatus as claimed in any

precedi ng clain1 wherein the rebound plate is renovable. 7. An apparatus
as cl ai medgs gngny preceding claim wherein the housing conprises a
re5|I|entIy eformable rim 30 8. An apparatus as clainmed in any preceding
claim wherein the downstream contacting rimof the housing is inwardly

Cooara oo L0%) AR SR B85kl DB ) Koot . 0
from the bsukcerobe bstes thérme® blagihgashanitey, q@rdeimtsmlgIOpntwtlwaehlaBO and 60,

€.g. gbout,dn, ér?dé?hiei’afﬁu d & cbPmis Ve 0%88 a’?e&#c? #;@Jvh% hrae cigR- 510. An

apparatus as al nMmea I n any prece Int nozzle is
nmovabl e. 1th¢a¢thpp@nt aiaigsblast nokzé nmﬂenahlydmmgmMedd ﬁgcfcﬂhai lma gvmfd;wm n the

housi ng cogpt &r%?éfrc{ﬁr'lstdo‘% vﬁier;%rﬁﬁéu aﬁ%é's% ‘sulfdce &rggafg“ﬂmﬁtp agtlﬁ H3ng ¢l ai med

in any preceding c rrt spraye hozzle
di ver ges. and said rebound plate being dlsposed to bounce grlt from said blast nozzle

rebounding from said surface back onto said surface.
10
2. An apparatus as claimed in claim 1, wherein the rebound plate comprises

aluminium.

3. An apparatus as claimed in claim 1 or 2, wherein the grit impact surface of

15 the rebound plate is coated with a wear-resistant material.

4. An apparatus as claimed in claim 1, 2 or 3, wherein the rebound plate is
mounted at an angle of up to 45°, preferably between 5 and 30°, e.g. about 15°
relative to the surface to be cleaned.

20
5. An apparatus as claimed in any preceding claim, wherein the minimum
clearance of the rebound plate from the surface to be cleaned is between 1 and 40

mm, preferably between 10 and 30 mm, e.g. about 20 mm.

25 6. An apparatus as claimed in any preceding claim, wherein the rebound plate

is removable.

7. An apparatus as claimed in any preceding claim, wherein the housing
comprises a resiliently deformable rim.

30
8. An apparatus as claimed in any preceding claim, wherein the downstream
contacting rim of the housing is inwardly curved or provided with an inner, inwardly

curved skirt.



13. An abrasive blasting system conprising abrasive bl asting apparatus as
15clained in claiml1l, a gas conpressor, a grit reservoir, a grit separator,
a dust seperatias7eéland a suction punp. 14. A nethod of abrasB2o®/dsk@sti ng
cleaning of a surface, said method conprising directing a flow of abrasive
grit containing conpressed gas at a sa,I I,d surface along 20a flow axis which
i s preferably non-perpendicular to sai'd surface and, using a netallic or
ceram ¢ rebound pl ate di sposed adj acent said surface, causing grit from
said flow ebou [ id
surface. Rﬁi E?arfa u(%hrgg\s;c‘é1al nrqegw{s%r&:&e&& @%QRP%%FLP K‘qr’ref'&{aagg face,

cl eaned byfr@ﬁalm algstvr@zzlleaSbetwgemBOham 0on, naefegablv bietweaghi®h apdibd”.grd.t i s

rebounded Qt%lﬁ 4§é}irga§\}értt)qﬁ(§surface in the grit flow direction.

5 10. An apparatus as claimed in any preceding claim, wherein the blast nozzle is
movable.
11. An apparatus as claimed in any preceding claim, wherein the housing

comprises multiple blast nozzles.
10
12. An apparatus as claimed in any preceding claim, wherein the grit sprayed

from the blast nozzle diverges.

13. An abrasive blasting system comprising abrasive blasting apparatus as
15 claimed in claim 1, a gas compressor, a grit reservoir, a grit separator, a dust

separator, and a suction pump.

14. A method of abrasive blasting cleaning of a surface, said method comprising

directing a flow of abrasive grit containing compressed gas at a said surface along
20 a flow axis which is preferably non-perpendicular to said surface and, using a

metallic or ceramic rebound plate disposed adjacent said surface, causing grit from

said flow rebounding from said surface to be bounced back onto said surface.

15. An object having a surface, e.g. a ferrous metal surface, cleaned by

25 abrasive blasting with alumina grit in which said grit is rebounded onto said surface.



