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FAMILIARITY WITH THE CAPABILITY,
EFFICIENCY AND OBJECTIVES AND DRY
ABRASIVE SPRAYING SYSTEM




NI NI N Z
il Al sl

Abrasive Finishing JJ LSJJJSUA @\ JJ C'_il.’.kﬂ L"_igl.u J\ U‘“

Pressiire<opying FioCeEes pd 1, dakal IS Cuse ¥ pald gai)
Grinding Abrasive finefinishing Lﬁ,)\s ew d,u; w\ 4_1 sz_u\)a L;.J.u @LJJ‘J)S

. I w3 e Gla, 22 £ e 326 FINISHING

[ Bonded abrasive Unbonded abrasive S S J\S e\_qj

principles

| | |
Coated Abrasive Free Abrasive Abrasive 9 sl 9 L 4=l u.u\.d u\)u L il
abrasive media abrasive slurry flow media - : ” : :

7 oha IS ol i 8 gl sl ed Ciy et ol

= 1 ~
Mass finishing @ . .J.J)S R
an Vib :l ishi g 2 3 o g aol
ratory finishing — oo - s - . . . . . "
£ || - sarret tumbling e | & £||2 ‘9 E £ BN W““‘ .A.u..\‘)s &\}1\ (S pbdy A3 gy 9 ) ngl,\b
3 Centrifugal barrel “E_ a |l .2 ‘§ =5 S8 R . -
& finishing “llSllsll=||8&||EE Caed 43203 11 3 ga g ) b ¢ a8
« Centrifugaldiskfinishing @ g & - & * v
+ Spindle finishing g




chu gl Kol cids (S Sa )

0 ) ; é 6
|‘¢.t.0..la’ o, Q#Q‘ .Q.c ‘ ‘
‘ ‘ ‘ .“ 0.4 .."“.th'.t. !’ *9 ":Q’ t*’; 0~‘ ‘ “‘ ‘ “ ‘ ‘ ‘ ‘

‘ oh&'fl 29 c;‘ ::,.L‘ .‘.’..1* 0

‘ .2 - ‘.’. W’ e ———

a e:\u...\udd‘)g (R s Lia d.\§ MJLU P aS JJL:.\\.AA
O Sllee calaal s mha (Kol b uliia 3 gldia (slgindla s
¢ eille ¢ Pl ¢ pald oIS alai Jald o st sl Ui
vl 5 ol G (5 5 SGA) (8l ¢ ) ead (il

JM;\@A&LULA}L;JJA‘L;J\S&&\J#) G&J)gct_\u);
sy K

S 1 S ey Sasll gl ulite 5y 6L
ol 02l Algidiyy Cada

e:ug“&\j;\L;ajﬂ@mmg%tfzaagsajsﬁuw
OSan 5 OB 5l b sdid ¢ Sl (2l ) aiila
g RIS

(ol Gl 5 5 e b anl) SR Hail a6 Jli




surface finishing

Surface
finishing

methods

Wet
process
methods

Dry

process
methods

Electrical methods

— Electro-plating

Anodizing
— Electro polishing/Passivating

— Electroless plating

Chemical processes

— Chemical polishing

— Painting

In-vacuum coating

Thermal spraying
— Mechanical plating

— Vapor deposition
— Vacuum deposition
— Sputtering

— lon plating

——— Hot dipping

Surface hardening

— (Carburizing, Nitriding)
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Abrasive
JER T
methods

Centrifugal

Pneumatic

Moisture-
injection blasting

Wet blasting

Pressurised-
liquid blasting

Slurry blasting
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high pressure water jet blasting
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De-scaling, De-rusting

Paint Stripping, Coating Removal
Core Removal Sand Removal
Shot Peening

Surface Cleaning

Deburring

High-pressure Water Jet Blasting,
Satin Finish Wet Blasting
Painting, Rust Profection

Surface Finishing

Roughening
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CLEAN

Clean away surface deposits, residues
and other dry contaminants quickly and
completely.

Using dryblast technigues pioneered
by Guyson, even complicated shapes
and sensitive materials can be efficiently
cleaned without substrate erosion or dimensional change.
Automatic systems for non-destructive blast cleaning of moulds
and dies are a Guyson speciality.

Whether used in a regular maintenance procedure, as part
of a reconditioning operation, or as a step in manufacturing, a
Guyson blast cleaning system can help you eliminate laborious
hand work, chemical cleaning and environmental liabilities.
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SAND REMOVAL
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De- rusting
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Oxygen-
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I Oxide
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Pre-oxidized sample Oxide layer removing by

resurfacing

Shot-peening of the
oxygen enriched region







urface cleaning

SURFACE PREPARATION BY BLAST-CLEANING

SSPC-SP 7 (NACE 4)
Brush-Off Blast Cleaning - Blast cleaning of all except tightly adhering
residues of mill scale, rust and coatings, exposing numerous evenly distributed

flecks of underlying metal

SSPC-SP 6 (NACE 3)
Commercial Blast Cleaning - blast cleaning until at least two-thirds of the
surface area is free of all visible residues. (For conditions where thoroughly

cleaned surface is required.)

SSPC-SP 10 (NACE 2)

Near-White Blast Cleaning - Blast cleaning nearly to White metal cleanliness.
until at least 95% of the surface area is free of all visible residues. (For high
humidity, chemical atmosphere, marine, or other corrosive environments.)

SSPC-SP 5 (NACE 1)

White Metal Blast Cleaning - Removal of all visible rust, mill scale, paint, and
foreign matter by blast cleaning by wheel or nozzle (dry or wet) using sand, grit or
shot. (For very corrosive atmospheres where high cost of cleaning is warranted.)




RUST PROTECTION
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SHOP SOIL PRIOR TO ASSEMBLY

OR COATING OPERATIONS

This Orbit machine features: ,

o (Cost competitive solution for degreasing
flap actuation gears in production
machining cells and during service
overhauls for aircraft components

e 55 litres per minute stainless steel wash pump

e 100 litre wash tank

o Air knife
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REMOVAL OF LUBRICATING OILS,

GREASE AND HYDRAULIC FLUIDS

This Marr-Line machine features:

o Two stage conveyorised aqueous
washing and drying of electrical rotors
following a pressing operation prior to

BT
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REMOVAL OF CUTTING OILS AND SWARF | :

AFTER MACHINING OPERATIONS

This Marr-Line® machine features:

* |n-line conveyor over 5 metres in length,
capable of carrying loads up to 150kg in total

. Extended in feed/out feed

placed the correct way round
¢ Dedicated pneumatically operated wash and
air blast at the index positions
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SHOT BLASTING

Plastic Media Blasting on Air Force
aluminum missile ¢asings
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Coating removal
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Paint stripping

STRIP

St pait,lacauer and other coatings
Wih Speect and pracison ‘

Many coatings may be blat-stipped N

Whout damage to sensitie subsrates "
and wih no hazardous chemical handing
and disposal headaches. f component
Iequiarties are part of the coating problem, we can ofen strp
Darts and leave strfaces n mproved condiion for re-coatng,







core removal




ck.u &J‘.u oALJ

Cluay Gaia )3 jy el e lane ) (5o (Sasa ballie Cida ja5 &l 3l mdan 5 clalia 5 () saal ) b alili
st sledig ) b Cusa Y IS (ol (6 0 3 (e pabait) a4 | e 5 Gl e sla A 3a ) aidie (i3 4 o) s
O ol die Sl a8l ea g (SYL see ) sk o5 U s 4S Gl ) Wl L sl e (558 gy (310 44 al8)
cu_"uaa"_\j\élog\.@_&j‘)_ﬁ\odﬁ\.&»)\ﬁdg}‘)&)_}\dﬁcL“QJJSoJu‘JALZoJ\}AAuJL@&@AQGE_J.ﬁab.sa

C ol s R algidi b (5 3k sl () (5 3k salal inia ¢ jSa5a

2 pasady mhaa ()b sl A AL aluan 50 & shau 4 eaile (BG5S deale sl Sl o e 1 S
Js o )il 5 Adsw 2iile 538 sla o Jlu )o (Fria JS) 50 JIS () Sl le) o 5 s pal 4S Cusd da 58 GULE | A8L (e D B
b (s obs SIS sl i ) (Gola JS9) dalud i (Al Lo el gl ool Jald (Sl )y ClunlS (ines (al
5 b old diile (Raj58 (e po Giladad Ul (K15 (ageady 5358 by 5 J8 5 ol JEl (sla algl (g 50 cpia
CRS) G me 53 33 5 5 sl ek 5 Dl pdile (38 Glakad S IS ka5 O 4y il 5 (B pae Slakad (A

NN (e A0kl e




:
%
:
:
{
d
i







ETCH
Etch surfaces to achieve the precise
texture required in preparation for
painting, bonding, coating, etc.

In addition to aesthetically pleasing
matte finishes and decorative touches, a

ETCH (028 ) ) S
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ENGRAVE AND DECORATE GLASS
Blasting can be used as an etch to
produce logos and insignia on glass,
pottery, cutlery and medals, extremely
fast in operation — a drinking glass can be
etched with a measure insignia in around
one second.

Distinctive patterns, textures and
frostings can be achieved on flat plate
glass and art glass by use of varied
media types and pressure settings.




4 Roughing the surface with your requested roughness
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Before After

Smooth polishing of compressor vane Glossy polishing of outside appearance parts
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Engineered Surface
Alternative Technology

Shotblasting

Shot Peening

Honing

Lapping

Electro-Polishing
Tumble/Vibratory Finishing
Machining

Reduce or eliminate the use of abrasives

Engineered Surface
Profile Parameters

Ra - Roughness Average - 1.5t0 5.0 p” (0.038 to 0.13 pm)
Rsk - Negative Skew (-0.25 to -3.0)

Rt - Maximum Height of the Profile - Less than 20 y” (0.5 um)

Rz - Average Maximum Height of the Profile. Maintained close to
Rt results.

Rpk - Reduced Peak Height - 1.0 to 3.0 p” (0.025 t0 0.08 ym)

Rvk - Reduced Valley Depth - 2.0 to 12.0 p” (0.05 to 0.3 um)
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Ball burnishing Radiusing

Surface smoothing Surface cleaning Surface polishing Pickling, descaling
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Fine processing such as S0ym hole or ditch process
on crustaceous materials like glass, ceramics and
silicon,




Polishing in
minutes instead
of hours

Fine Surface
Grinding in minutes
iInstead of hours




CONTRACT FINISHING and POLISHING

M iC Fro- . Case Studies and Applications — Free Sample Processing and Expert Analysis Available

Finishing

CONTACT: Dave Davidson | Deburring Specialist | dryfinish@ gmail.com | 509.230.6821 | hitp://deyfinsh wordpre ss.com

BEFORE

= Secondary
operations include
processing with
dry polishing
media to produce
refined surfaces to
better facilitate
visual inspection

Machined Brass Coupling

Many of today’s plumbing and industrial fluld transfer fittings are made from variety of brass and bronze alloys. Used primarnily for
their corrosion resistance, these copper alloys are ako ideal materiak for polishing clear coating and chrome plating. For this pro-
ject, we started with a 1.25% dia x 3" long precision machined fitting. We cut and polished the part, removing all of the tooling marks
and machining burrs to prepare it for chrome plating.

BEFORE

Turbo-Finish Case
Study — BEFORE

Rapid Automated
Aerospace Component
Deburring

* Photo shows disk segment
prior to processing with
Turbo-Finish

Note heavy burr condition
in the slot ed ' 4 ) )
RGN ' | Cast and Machined Alloy Steel Handgun Slides

Note also machining
marks on features 3 Many of todays’ firearms are manufactured by machining components produced by the investment casting or injection moiding

i process. Parts produced by either means still require finishing to remove burrs and improve the surface quality. For these 1" x 17 x
8~ high performance alloy steel handgun slides we combined the appropriate cutting and polishing media to provide the pre-
plating finsh required.




Smoothing in
minutes Instead

of hours
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Elimination of White Layer
Engineered Surface Plastic Deformation Phase Transformation

Engineered Surface 500X

Houghton polished flat sample surface, Deeper hone lines Metallurgical

"White Layer” Consistent Surface

100 X, Ra 2.4 p” (0.061 pm) formation areas




Blast Profile Must be Appropriate for Film Thickness of Coating

Profile acceptable Corrosion on
uncovered peak

Profile too deep

SURFACE PROFILE
Parameters:

Profile too deep

Depth Density

Medium Coarse
Depth =40-75
microns Rz

VWA

Note: Grit create sharp & angular profile while shot create dimpled & rounded
Profile. High profiles result to increase in primer consumption known as

DEAD VOLUME due to increased surface area & porosity. ‘\S ‘\jg Lm ‘}:13 6‘93 - : ‘\-J OJ_'\._!L“‘ g._’u‘):g \_.1
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Too Much Surface Profile




micro-finishing

rolational
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grit-blasted 100Cr6 substrate
Ry=7.1540.46 ym, Ry =166 £0.13 pm

f— 500pm \

Grit a8 a8 Size(mm) jhé huwgio Finish produced zlgs baa
‘e‘) G-10s o/P—o/F¥ fosllo 21
G-1vo /Y1
] I —_ s
micro-finished 100C5 substrate microdinished WC-CoCr coating 7 2 EOT
R»=1.10£0.09 um. Rs= 024 £0.02 um R»=0.7740.03 um. Ra=0.17 £0.01 um Grre vrre (o)eeg!




TECHNICAL REFERENCE

EPREPARATIOND

Pictorial Surface Preparation Grades of Blist Cleaned Sl Surface Profile - A Critical Element Of Surface Preparation
Surface Profile
- Understanding Surface Profile UNDERSTANDING SURFACE PROFILE

- The Difference Between Surface Profile and Class of Blast

- The Pitfalls of Surface Profile
- Factors Which Have An Effect On Surface Profile /

Reference Charts for Abrasive Size vs Profile

Measuring Surface Profile: Testex Tape Method
Surface Cleanliness: Subtle Contaminants L i Blasting

- Galt: causes, tests, prevention
- Oil'Grease: causes, tests, prevention
- Dust/Debris: causes, tests, prevention

Blasted profled';:r;;:\"

In the blast cleaning process, grains of abrasive are propeled with great force and energy at the work surface. Upon impact, the grains
‘dig’ inta and then rebound out and off the surface leaving a rugged, miniature ‘mountain — and - valley' finish,

Checking Compressed Air Quality

- Why Comprassed Air Quality is Critical This surface roughness/etch/texture is the surface profle.
- Contaminants to Check

- Recommended Check Intervals Surface profile is critical to coating performance by
- Test Procedure: Blotter Paper Method 1)increasing the surface area

2) providing a ‘*key/tooth/anchor pattern’ for the coating to lock and adhere to




THE DIFFERENCE BETWEEN SURFACE PROFILE AND CLASS OF BLAST

Surface profile is concemed with the ‘shape’ of the surface finish (and measuring the size of the ‘shape’ created)

whereas Class of Blast is concermned with ‘cleanliness’ of the surface finish.

(Putting it another way — Class of Blast is determining to what degree the rust, paint and other contaminants have been removed).

Both the Profile and the Class of Blast are important features of the surface finish and need to

be separately specified in preparing a blast cleaned steel surface. N

THE PITFALLS OF SURFACE PROFILE

Excess Profile — While an absence of profile can be detrimental to coating adhesion, it can be equally disastrous to have an excessive
profile height causing premature rusting and coating failure. In addition more profile means using more paint to cover the surface!
Consider these cases...

7 n primer
S0 micron primer SyvGon g

e o o a aalle o o o _aa

25 micron primear

e ok o A N A~

S0 micron profile ‘ 50 micron profile 50 micron profile
Profile protrudes Profile just covered Profie nicely covered
through primer by pnmer by primer

- raady 1o rusif ‘ - no margin for safety! - & good start!

Rule of Thumb #1 : Profile height should not exceed the primer coat DFT.
Rule of Thumb #2 : Profile height should not exceed 1/3 the total coating system DFT.

E dment - Embedment of abrasive particles in the surface is a threat posed by friable, imegular shape abrasives. The embedded
partlole or fragment can stand out as a ‘rogue’ peak above the surrounding profile and protrude through the applied coating.



Surface Profile - A Critical Element OF Surface Preparation
FACTORS WHICH HAVE AN EFFECT ON SURFACE PROFILE

Abrasive Durability - Surface Hardness =g. Bicarb media vs Alox, Mid Steel vs Hardened Steeal

s T TS
-
r_e
Z" \/

miild stecd

Abrasive Shape =g. Steel Shot vs Stesl Grit
. Spherical Shot

NN

Abrasive Size eg. #20/40 Gamet vs BO# Gamet

Large Grain . Small Grain

\/ N

Impact Energy =g. Nozzle pressure (abrasive welocity), nozzle wear, nozzle standoff distance, dwell time
"\'?:(f}}\ ‘l High Energy Lowe Enerngy




Impact Angle eg. Straight on blasting vs side reach blasting
low angle

Emhedmerlt eg. Slag vs Garmet

& Vi




Abrasive Size vs Profile

NOZZLE BLASTED ABRASIVES AIRLESS WHEEL BLASTED ABRASIVES
GARNET Nozzle Blasted CHILLED IRON GRIT Nozzle Blasted CAST STEEL SHOT Wheel Blasted CAST STEEL GRIT Wheel Blasted

0 o g

5 3 a §
¢ g ! g :
: : ;| :
: % ; !
. 4 ; Y
L L 8 é
£ ¢ ;

: ; § :
: : : :
: i ‘

NOMINAL RETAINING SIZE NOMINAL RETAINING SIZE

NOMINAL RETAINING SIZE NOMINAL RETAINING SIZE
B e I e e e R T i
60 GO7 Gi7 63 S0 8460 GO GI7 639
s TR T S e e B o
G50 G35 G5 Gi8

. : e : Piot of meximum profle height and nominal retaining size for aifess whedl blasted abrasives
Plot of maximum profie height and nominal retaining size for nozzle blasted abrasives ks S it e e ket i s
Note: See previous page for ofher factors that affect surface profie.



. : Measuring the Test Result
Measuring Surface Profile o Uhca i biciestin ol oo ki
= (i accuracy anvl spring pressure and anvi sze) for replica tape
- refer 1o Inspecton Instruments page 187,
o Cieanthe anwis and check/adjust the zero poin,
s After cleaning and checking the gauge zero point, adust the
dhial to minus 50 microns (s compansates for the thickness of the

USING THE REPLICA TAPE METHOD TO MEASURE
AVERAGE MAXIMUM PEAK-TO-VALLEY PROFILE HEIGHT (Rz)

Test Preparation

o Sebect a representafive test ste e of dust, it and piffing. E— tape carier fim and allows the profle meastrament fo be read
v Choose the appropriate grack of Testex tape direcy om he gauge)
F rﬁa E *“W‘””” o b o Cantre the test tape befwean the anvis, pently alow the anvis to
tlefals of the various scale measLrement ranges, S
. e chose on the tape, and note the reading on the didl,
o Pe o tast tape st fom fhe ol - 2 ulseye .
merker dotwil reman on the slp pape:. ' ' Teke 38@&1 reatﬂwgs: I EStaﬂl_Sh S0ty :
o Al e e o e s - e e e (Repostion the tape in the anvis befween each readng.)
with & fnger o ensure & s frmiy achered.
SOURCES OF ERROR
Perform the Test , o , e , :
v s modecteofim pessie, b e et o There are four major sources of emor in detemining the profle of & biast cleaned surface, which can be minmised with the folowing suigestions.
mwm_whmshingm_mrm 1. 1. Inherent Profile Variation in the surface - periorrnal EﬁialEStSﬂEf ‘[}SE!HETTIEHEUH'E&
v Take cre ot tocisodge the fst e caused by bumping e 2. Contaminant particles in the anvils or tape - sdect a ciaan surface; clean and check the anvis; examing the test tape: doudle check any
tool ageingt the edge of the crculer culout window). questionable readings. To ndicate the size signficance of seemingly finy contaminants, plsase note that humen hair is approx. 50 microns fhick
» - Bunish the test window un ths unvomly crkened - the odlowr 3. Improper Gauge - a good gauge hes an accuracy of £5 micron, closing force of 1.5N and at east cne an 0.25" (B.3mm) dameter
indicates the prole P been mpressed into the test fape, 4. Deficient Impressing Technique - use a profie franng toa! to very the bumishing techniue is camect. See page 187.

+ Peglthe tast fape st from the surface.

DISCLANER: Whits raplica tape is racognised by AS1627.4, AS3804.5, 1908505 and cfher standards, the above nformafion and procad e dogs ot noy shal not be faken &5
tepresgnting {nor intercing) to ba e approved nor the complyng nor the stancard method ror procectre for the Lsa of replca fape. 1t s the responsibifty of the raakr andior usars of
; thé inlormation o senaratedy determin 2 verity e comect method and procadues of use &5 diected or rdestad i any work specficafions or standards. Bactmasly apressly
Measuring the Test Result S R

. dlckaims any fiabilty for the usa or misusa of fhe sbov informetion and rocedir,




Other Surface Cleanliness Factors
SUBTLE CONTAMINANTS - causes, tests and prevention

In addifion t the ciwious gross surace contaminarts such a8 rust and old costings, ther am some subtie but ssnous contamiants which can

Oil/Grease (thin film)

Salt (specifically chloride ions)

possible causes

Maw eleel

- conteminabad Bbrasye

- contaminated walsr {eing o pressure weshing)

Edzng stedl

~ both of the shove, plus anvironmental ndusinal sposurs,
8.0, marne focafion or noustral process.

fests

ey methods ere avalsble - rckung Chiorfest ki, Bresis
paiches, SCAT hits, conduchity meters - reter werk
specifcafion and et ASNS0) stends

prevention

- L=a 8 fraceabis quafy, iow eat atvasie, a0 GWA Gamet
- sl abrasie ior chionids content
— fesst cleening water for chicida content
- retest g schus r cionde presence prcr
fo biasting
~— s with clean water endlior 3 aoluile ssts emover &g
Chior-nd,

Dust/Debris
possible causes

- poor quaity abmehe causing excessive dust and debre,
&1, cnshed gass
~ falure o Biowoff surace completely fter blssing

fests

— Cloen Ria Wipe T, Praseure Saredive Tape Method -
refer wark spaciicafions nd rievant ARIS0 sianderd.

prevention

- Uz 3 bow dust abresne, B.g. GMA Gamat
~ beowoff 8l suriaces after estng.

DESCLAMER: The showe information i & gurds oy [t i no way purporis nor
sty io cover ad oo, couses, st or prevention of coniaminants. b the
meponshiity of fre mader andor users ol e sbose inlomation i spamis
defremine et vedy BLrtnoe chsariness meshods ond prooedures oo dmaed or
indicaied i vy weork specficaton o stdos. Bnsimesier sy dicsims any
ity for thes e or mimee of the above infomaion.

possible causes

aw sleel

Existng stedd - the sbove, pius endronmental exposwrs

tests
Wieter Sreax Test, UV lurnination Test - refer work
prevention

— {eal and mamisn compressed s qualty
- prefest andfor prackean work prior 1o blastng by
degreasng andor fnsng.




Checking Compressed Air Quality

PRIOR TO BLASTING AND/OR BLOWING OFF THE WORK SURFACE
Why compressed air guality is critical

e of the key aims of blast cleaning is to remove surface
contaminants, comosion, old paint etc. to ensure the perdormance of
tihe coating system.

The compressad air must be clean, otherwisa the blasting will
introduce fregh contaminants as fast as the old contamanants are
remowved!

Contaminants to check in the compressed air
— diirt

— il (mist or droplets)

— moisture {mist or droplets)

— oil (mist or droplets)
— moisture (mist or droplets)

Each and all of these can

Recommended cl
— Test before commencan
— BEwvery 4 hours wihen bis

Each and all of these can cause coating fafure!
Recommended check intervals

— Test before commencing blasting
— Every 4 hours when blasting continuously

Blotter Paper Method to check air quality

1. Start the compressor and set up the blast equipment :'5
2, Secure the test paper apparatus BLAST AIR ONLY .5,',' ..‘.'
3. When the compressor is warmed up, start the blast -NO ABRASIVE 1!l

eguipment with NO abrasive in the airstream

4. Position the nozzle so the test paper is in the centre of the
airstream and within 24" {600mm) of the nozzle

5: Sustan the test for 2 minutes confinuously

6. After 2 minutes, stop the test and immediately check the test
paper for any sign, fee! or smell of oil, meisture or other
contaminants.

". ‘. 600mm
:‘.. (24") MAX

) TARGET TEST




A. INITIAL SURFACE TREATMENT FOR STEEL PLATES

The following initial surface treatment is to be applied to steel plates.

1. Qil or grease shall be removed by wiping or scrubbing the steel with clean rags or brushes wetted in solvent, as
outlined by the STEEL STRUCTURES PAINTING COUNCIL - SURFACE PREPARATION SPECIFICATIONS, SP-1-63:

"SOLVENT CLEANING". Deposits firmly adhering to the steel shall first be removed by scraping and shall than
be cleaned using solvent.

2. Corroding salts, such as chlorides and sulphates, etc. on the steel's surface shall be rinsed-off with fresh water.

Water and moisture shall be removed by wiping the steel using dry rags or by drying the steel with hot forced
air.

3. All mill-scale, rust, rust scale, paint marks or foreign matter shall be removed by shot-blasting, grit-blasting, or
sandblasting to meet the Swedish Standard SIS 055800 SA2.5 as recommended by the STEEL PAINTING
COUNCIL - SURFACE PREPARATIONS SPECIFICATIONS, SP 10 - 63 T: "NEAR-WHITE BLAST CLEANING" or any
other method of higher grade. For blasting at the time of new construction under well controlled conditions, a
grade SA2.0 to SA2.5 is also acceptable in practice.

4. Before shop primer is applied, dust, sand residue, crushed steel shot or any grit and all other contaminants
must be removed from the surface using a vacuum cleaner, air blower, etc.



B. Secondary Surface Treatment For Fabricated Steel And The Application Of Repair Paint

Defective areas with damage and rust owing to gas cuiting, welding, and stress relieving measures must be
cleanad by blasting or with power tool cleaning. Degreasing and washing may also be necessary to clean the sur-
face before the subsequent coats are applied. To do so, follow the steps below:

1. Hemove corroding salts, chalk marks, soil or other contaminants and foreign matter by brushing the steel with a
stiff fibre or wire brush or a combination of both.

2. Deposited oil and grease must be removed using solvent.

3. Use a power tool to clean rust and damaged paint film from areas suffering from stress relief, heat treatment
applied to meet Swedish Standard SIS 05 5900 C ST3.0 as outlined by the STEEL STRUCTURES PAINTING
COUNCIL - SURFACE PREPARATION SPECIFICATIONS SP 3-63: "POWER TOOL CLEANING". When using power
tools to clean, use power sanders and/or power grinders. If the film of WILKOZINC shop primers has changed
white in colour due to heat, remove loose zinc salts formed on the surface using a stiff fibre or wire brush.

4. Use a blast cleaner or power tool to remove weld flux slugs, weld metal spatters, weld flux fume deposits, rust
and damaged paint film in welded areas. In this case, manual cleaning using a wire-brush or scraper is not effi-

cient.

5. Use avacuum cleaner to remave dust, sand residue, and other contaminants.



C. Surface Preparation Standards

The following three standards are the most popular and widely applied:

SSPC  Steel Structures Painting Council
150 8501-1 International Organisation for Standardisation
BS4232  British Standards Institution

In Collaboration with:

NIPPON PAINT
MARINE COATINGS CO, LTD.



Marine & Protective oatin

Balow please mobe a table for the Surface Preparation Standards generally wsed in the marime and obher imdusiries:

SSPC STANDARD DESCRIPTHON EQLFAL ENT
5P Femoval of oil, grease, dirt, soil. salts and confamenants by cleaning
Sohrant Clhaarsng weiths sohrsmt, vapowr, slkali, smulsion or st=am
sSpPp2 Femowval of loose must, mill scale and paimt by chipping., =scraoEng. IS0 St 2
Hand Tool Cleaning sardimg and wire Drusheng o 8 specific degr=s
SP3 Femowval of oosse must. mill scalkE asd paint by power tool chipping, de- IS0 St 3
Powear Taood Cleaning scaling., samndimg, wirse bnashing, and grinding to a specified degres
SPh Hemowval of all visiske rust, milll scsle, paint and foreign matter by blast 120 Sa 3
White Meatal Blast claanimg with wheel or mozz le {dry or wet) using sand, gt or shot. BS4232
Cleaning fior wefy ODTOE S i rET=ant wihare nigh cost of cleaning = warrarnesd) [#® grada gqualieyd
o Erlz;il Blasi Bi=st cleanimg until at l=ast o thirds of the surface area = fres of all Ig‘gdggé?
o wisinle ressdtkios . (Tor reihesr severe condibbons of exposnire]) -
Cheamng (T prade gualihyd
SpT Bi=st cleanimg of all sxcept Bghtly adhering residuses of mill scale. nu=st
Brush C¥f Blast Cleaning and coaings, expasing numerous evenly distributed flecks of underhy - 152 Sa 1
irsm metal.
SPE Complete remowval of rust and mall scsle by acad pickling., duplex pichk-
FickiEng e or slecirohlvtic peckling.
SP10 Bil=st Cleaning nearly to "W hite Metsl™ cleaniiness, untid at least 8536 of IS0 SA25
Fear White Blasi Claam- the surface area is fres of a2l visiole residues. (For nign numbdily . chemical BS4Z232
ing aimosphere, Manne ar oiher corosha ensironments] (2™ grode cealiey

rMode; Besgides the sbowe standards, "CThemical Treatmsnt™, such as bronm, Jinc, or Mangansse Phosphate frestment,
miay al=o be applied. This method is 8 combination of pickling and blast cleaning.




The quality of surface preparation seriously affects the performance of paint films. Therefore it is important to make the
right choice of both the method and the grade of surface preparation before starting paint work, in order to achieve high

paint film performance and durability. Some factors that will influence the selection of pre-treatment method are summa-
rised as follows:

* The physical and chemical cleanliness of the surface
Surface condition (degree of damage)

v Surface profile

 Characteristics of the paint system to be used

+  Safety aspects

» Environmental considerations
» Available tools

s Previous treatments

When the decision regarding the type of pre-treatment and paint system has to be made, the substantial cost involved
should always be taken into consideration.



Table 1 below shows the main methods of pre-treatment which can be used to remove rusted paint:

METHOD RESULT
Blast Cleaning deal
Mechanical Wire Brushing Acceptable
Mechanical Disk Sanding Acceptable
Needle Chipping Fair
Mechanical (air powered) scraping | Fair

Hand Brushing Poor

Hand Scraping Poor

Table 1: Main methods of pre-treatment



Nothing can compete with blast cleaning to obtain the best result, it gives an ideal foundation for paint and, combined
with a modern, correctly used system, it will make the paint last 4-5 times as long. Air powered (mechanical) tools gen-
erally give better results than hand tools.

Mechanical wire brushing using a power tool may be used where blast cleaning is impossible. Needle chipping equip-
ment give good results in the case of smaller jobs, especially in places which are otherwise difficult to reach. Hard metal
scrapers can be useful when it is necessary to remove loose paint and thick layers of rust before sand blasting or wire

brushing. Brushing by hand normally results in a poor quality pre-treatment.
Mechanical rust chipping is often not recommended because it can cause indentations of the surface.

[t is of prime importance to follow an international quality standard for pre-treatment cleaning, such as the highly reputa-
ble International Standards 1SO 8501-1.

Table 2 below shows definitions of surface preparations according to SO 8501-1. It is assumed that prior to treatment
the steel surface has been cleaned of dirt and grease, and that the heavier layers of rust have been removed by chip-

ping.



PREPARATION BY SCRAPING AND WIRE BRUSHING

Through scraping and wire brushing / machine brushing / grinding / etc., the treatment must remove loose
St 2 mill scale, rust and foreign matter. Finally, the surface is cleaned with a vacuum cleaner, clean dry com-

pressed air or a clean dry brush. It should the have a faint metallic sheen. The appearance must corre-
spond to the prints designated St 2.

Very thorough scraping and wire brushing / machine brushing / grinding / etc. Surface preparation as for

St3 St 2 but mush more thoroughly treated. After removal of dust, the surface must have a pronounced metallic
sheen and correspond to the prints designated St 3.

PREPARATION BY BLAST CLEANING

Sa 1 Light blast cleaning. Loose mill scale, rust and foreign matter must be removed. The appearance shall
correspond to the prints designated Sa 1.

Thorough blast cleaning. Almost all mill scale, rust and foreign matter must be removed. Finally the surface

Sa 2 is cleaned with a vacuum cleaner, clean dry compressed air or a clean dry brush. It must then correspond
is appearance to the prints designated Sa 2.

Very thorough blast cleaning. Mill scale, rust and foreign matter must be removed to the extent that the
Sa 214 only traces remaining are slight stains in the form of spots or stripes. Finally the surface is cleaned with a

vacuum cleaner, clean dry comprassed air, or a clean dry brush. It must then correspond in appearance to
the prints designated Sa 2%,

Blast cleaning to pure metal. Mill scale, rust and foreign matter must be removed completely. Finally the
Sa3 surface is cleaned with a vacuum cleaner, clean dry compressed air, or a clean dry brush. It must then
have a uniform metallic colour and correspond in appearance to the prints designated Sa 3.

Tabie 2: Definitions of surface preparafions



D. Pre-treatment when painting on top of intact paint

The surface of old undamaged paint which is not heavily contaminated must first be washed with fresh water, with
the addition of synthetic detergent if necessary. High pressure equipment should be used to remove traces of salt
and other impurities in order to avoid premature paint film failure.

Surfaces should be absolutely dry before paint is applied, but the drying period shouldn't be over-extended since
salt will quickly adhere again to exposed surfaces.

If the old paint has a very hard and glossy surface, roughening with sand paper, sweep blasting, or mechanical
disc sanding is recommended, while areas heavily contaminated by cil should be brushed thoroughly. Following,
the surface should be washed down with fresh water and if necessary the treatment should be repeated.

The bottom and any submerged areas of the ship’s hull, should preferably be cleaned as soon as the vessel has
entered the dock. The following procedure is recommended:

= Thorough hosing down by high pressure water spraying of light sand wash. Fresh water should be used to
remove salt sediments.

- Scraping and wire brushing followed by fresh water hosing to remove barnacles, fouling etc.

- Grease and oil marks must be removed.

Hecommended tocls and equipment for daily maintenance work on board are:

- Mobile blast cleaning equipment

= Air driven grinding equipment

- Rotary wire brush

= Needle gun

- Air driven de-scaling apparatus

= Manual scraper with hard metal changeable edge
- Hand wire brush



Brush Off

Bilast Cleaning of all exceprt tightly adhering residuwes of mill scale,

rust and coatings, while uniformiy roughening the surfoce.
Referemor A% FE2F A koo T NACE 4 S5 -507F
Swecsl Stamdband (51, Bal, S

Commercial
Slast Cleaning wntl at least 55% of the surface iz free ofall vizible
residues with only stairning permdtted on the rermainineg 33%.

For conditions where g thovoughly cleaned surface is required.
Referpnoe 518627 4 Class 7 MACE 2, S50C-5P%
Swrectich Srandara’ (58 Sa), 5a 2

MNear White Blast
Blast Cleaning nearly ro White Metal cleaniiness, unol at least
5% of the surface is free of all wsible residwes with only
stainimg permitted on the remainder. For High humiding

chenvical atmospheres, marne and corrosive enmviromnnments.
Heferomoe ASFESTd Clo-s F-177F NTE T 55PC-50040

Swerclisfe Stondard (56, Sal. S5a -2

White Blast

Removal of all visible rust, mill scale, paint and foreign matter by
Blast Cleaning by wheel or nozzle (dry or wet) using Garmet, Grit
or Shob For very cormosive atmospheres where high cost of

cleaning is warranted.
Reforencs ASTESF 4 Cfas= 3, MACE T SS0C 505
Swadish Stondard (S 5=l Sa 3

Rust Grade A

Steel surface completely covered with adherent mill scale.
Little or no rust.

Rust Grade B

Steel surface covered with both mill scale and rust.

Rust Grade C

Steel surface completely covered with rust. Little or no pitting
is visible,

Rust Grade D

Steel surface completely covered with rust. Pitting is visible.




Disclaimer:
The information on this ABSS Surface Preparation Chart is to be used as a guide only.
This must not be used as a replacement to any Surface
Preparation Standards. It is the responsibility of the user and/or reader

to accurately determine the required Surface Preparation requirements by
other means. Reference Australian Standards AS1627.4
NACE, S5PC and Swedish Standard (5t, Sa)

The standard has been prepared by the Swedish Corrosion Institute in cooperation with the
American Society for Testing and Materials, ASTM, and Steeel Structures Painting Council,
SSPC, USA. In the specifications relating to preparation of surfaces prior to painting, the SSPC
and SIS designations correspond as follows:

S5PC-Vis 1 I 515 05 59 00

55PC-5P5 ASaz, BSa3, CSalandDSa3
55PC-5P10 A Sa 2V, B Sa 2¥:;, C Sa 2z and D Sa 2}
SSPC-S5P6 B Sa2, CSa2andD5Sa 2

55PC-5P7 BSal, CSalandDSal

Descriptions of the SSPC standards can be found on Page 22.



Abrasive Blasting Service and Supplies Pty Ltd Compressed
Air Requirements & Abrasive Consumption

Nozzle |l Pressure At The Blast Nozsle 1 Ak, Power and Abrasive
Orifice |l s0 | 70 | s0 | seo w0 | 125 | Regwi rcrments
o2 13 15 17 18.5 20 s Asr (CFE)
1/E 7 &8 101 212 123 152 Abwasive (1B
E 25 el as s S5 tq—.t ”2
steB 30 | 33 38 | a1 as 55 Air (CFAE)
m". 172 | 196 | 236 | 238 261 319 Abrasive (/)
4 | s $ | 30 | 28 1z Compressor (hp)
. 3 61 68 74 81 23 Air {CFaa)
e 312 354 4a08 448 4949 0S8 Abrasive (Ib/Ne)
L & 4 i 14 16 az is 22 Compressoar [hp)
=== =3 101 113 126 | 137 162 Air (CFRA)
P S34 &04 672 740 | 212 S8 Abrasive {IB/hr)
20 23 26 28 | 31 37 Comprecssor (hp)
oS 126 143 161 173 196 237 Air (CFW)
e 764 558 960 1052 1152 1393 Abrasive (Ib/hr)
o 3 22 36 39 an 52 Compressor (hp)
o7 170 198 237 280 2sa 314 Air (OFM)
,n"- 202 1176 1312 1488 iss8a 1921 Abrasive (Ib/hr)
E aa ag S8 s7 59 Compressor {hp)
SSoB 224 252 280 302 338 a0s Air (CFan)
/2" 1336 1512 16350 1855 2024 2459 Abvasive (Ib/hr)
>0 5 63 s 75 >0 Compressor (hp)
Ovsrfodmrr The fuguses saatecd arv Cow swiwos s Sy Smd ooy wiry wwdow FPmswst wewbing cowAl: o v Adrasiee Betesivmg Velwe Coarmawatvneo

. POy S P S RET TN e 1D FoTRDS e (R Romel




Rust
Grade A

Rust
Grade B

Rust
Grade C

Rust
Grade D

ABSS Visual Comparator Guide
Degrees of Cleanliness

Abrasive Blasted Steel Substrates

Unblasted

Class SA-1

O St Towded

T eIt regured T cwewowe ol

Class SA-2 Class SA-2 1/2 Class SA-3




Surface Preparation Standards

® National Association of Corrosion Engineers (INACE)
® Steel Structures Painting Council (SSPC)

® Swedish Standards (Sa.St)

National Association of Corrosion Engineers (NACE)

Steel Structures Painting Council (SSPC)

0 lte Metal Blast Cleanin e SP-1 Solvent Cleaning
o NACE 2 Near-White Blast Cleaning e SP-2 Hand Tool Cleaning
o NACE 3 Commercial Blast Cleaning pP-3 P eanin
e SP-4 Flame Cleaning
. SP-5 White Metal Blast Cleaning
Swedish Standard (St,Sa) - : SP-6 ggmemercial Blast gi:gﬁ;ﬂg
o SP-7 Brush-Off Blast Cleaning

e St 2 Hand Tool Cleaning
® St 3 Power Tool Cleanin

® Sa 1 Brush-Off Blast Cleanin

® Sa 2 Commercial Blast Cleanin
@ Sa 2 1/2 Near-White Blast Cleaning

® Sa 3 White Metal Blast Cleaning

e SP-8 Picklin
@ SP-9 Weathering Followed By Blast Cleaning

e SP-10 Near-WhMmg
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SSPC-SP-1

Solvent Cleaning - Removal of all detrimental foreign matter such as oil, grease, dirt, soil,
salts, drawing and cutting compounds, and other contaminants from steel surfaces by the use
of solvents, emulsions, cleaning compounds, steam or other similar materials and methods
which involve a solvent or cleaning action.

-----------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

SSPC-SP-2
St 2

Hand Tool Cleaning - Removal of all rust scale, mill scale, loose rust and loose paint to
the degree specified by hand wire brushing, hand sanding, hand scraping, hand chipping or
other hand impact tods or by a combination of these methods. The substrate should have a
faint metallic sheen and also be free of oil, grease, dust, soil, salts and other contaminants.

A T T T T T T T T T o o o o o o T o o o o o o T o o o o o o o o o 0 o 1 o i T T S o o o o 1 1 T o o o 1 1 1 W I T 0 0 Y P I O T O A A T o g D O D g g g g s e g g e et i e e e e g e g e e e g g




SSPC-SP-3
St 3

Power Tool Cleaning - Removal of all rust scale, mill scale, loose paint, and loose rust to
the degree specified by power wire brushes, power impact tools, power grinders, power

sanders or by a combination of these methods. The substrate should have a pronounced

metallic sheen and also be free of oil, grease, dirt, soil, salts and other contaminants. Surface
should not be buffed or polished smooth.

....................................................................................................................
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SSPC-SP-4

Flame Cleaning - Removal of all loose scale, rust and other detrimental foreign matter by
passing high temperature, high velocity oxy-acetylene flames over the entire surface, followed
by wire brushing. Surface should also be free of oil, grease, dirt, soil, salts and other
contaminants.




_______________________________________________________________

SSPC-SP-5
Sa 3
NACE 1

White Metal Blast Cleaning - Removal of all mill scale, rust, rust scale, paint or foreign
matter by the use of abrasives propelled through nozzles or by centrifugal wheels. A White
Metal Blast Cleaned Surface Finish is defined as a surface with a gray-white, uniform metallic
color, slightly roughened to form a suitable anchor pattern for coatings. The surface, when
viewed without magnification, shall be free of all oil, grease, dirt, visible mill scale, rust,
corrosion products, oxides, paint, or any other foreign matter.
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SSPC-SPeo6
Sa 2
NACE 3

Commercial Blast Cleaning - Remowval of mill scale, rust, rust scale, paint or foreign
matter by the use of abrasives propelled through nozzles or by centrifugal wheels, to the
degree specified. A Commercial Blast Cleaned Surface Finish is defined as one from which
all oil, grease, dirt, rust scale and foreign matter have been completely removed from the
surface and all rust, mill scale and old paint have been completely removed except for slight
shadows, streaks, or discolorations caused by rust stain, mill scale oxides or slight, tight
residues of paint or coating that may remain; if the surface is pitted, slight residues of rust or
paint may by found in the bottom of pits; at least two-thirds of each sguare inch of surface
area shall be free of all visible residues and the remainder shall be limited to the light
discoloration, slight staining or tight residues mentioned above.




SSPC-SP-7
Sal

Brush-Off Blast Cleaning - Removal of loose mill scale, loose rust, and loose paint, to

the degree hereafter specified, by the impact of abrasives propelled through nozzles or by
centrifugal wheels. It is not intended that the surface shall be free of all mill scale, rust, and
paint. The remaining mill scale, rust, and paint should be tight and the surface should be
sufficiently abraded to provide good adhesion and bonding of paint. A Brush-Off Blast
Cleaned Surface Finish is defined as one from which all oil, grease, dirt, rust scale, loose mill
scale, loose rust and loose paint or coatings are removed completely but tight mill scale and
tightly adhered rust, paint and coatings are permitted to remain provided that all mill scale and
rust have been exposed to the abrasive blast pattern sufficiently to expose numerous flecks of .
the underlying metal fairly uniformly distributed over the entire surface.
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SSPC-SP-8

Pickling - Removal of all mill scale, rust and rust scale by chemical reaction, or by
electrolysis, or by both. It is intended that the pickled surface shall be completely free of all
scale, rust, and foreign matter. Furthermore, the surface shall be free of unreacted or harmful
acid or alkali, or smut.
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SSPC-SP-9

Weathering Followed By Blast Cleaning - Weathering to remove all or part of the mill
scale followed by one of the blast cleaning standards.

SSPC-SP-10
Sa 2-1/2
NACE 2



Near-White Blast Cleaning - Removal of nearly all mill scale, rust, rust scale, paint, or
foreign matter by the use of abrasives propelled through nozzles or by centrifugal wheels, to
the degree hereafter specified. A Near-White Blast Cleaned Surface Finish is defined as one
from which all o, grease, dirt, mill scale, rust, corrosion products, oxides, paint or other
foreign matter have been completely removed from the surface except for very light shadows,
very slight streaks or slight discolorations caused by rust stain, mill scale oxides, or light,
tight residues of paint or coating that may remain. At least 95 percent of each square inch of

surface area shall be free of all visible residues, and the remainder shall be limited to the light
discoloration mentioned above.

Back to Home Page
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COSMETIC FINISH

A quality cosmetic finish can be the
competitive edge that makes your product
more attractive.

Appearances count more than ever
today. Guyson can demonstrate alternative
finishes in the lab to help you achieve ‘the
look” you're after, then recommend a blast
system to meet your production
requirements.

Guyson uniguely combines expertise
in unusual media that create a distinctive
surface finish with blast finishing techniques to impart quality
with uniform, consistent results.




Removal of burrs & rounding

Precision brushing machine
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DEFLASH

Deflash resin-moulded or dlie-cast

components rapily and thoroughly.
Brttle flash can be removed cleanly

from Intricate components with or without §

altering acjacent surfaces. This can be

e

DEFLASHING

done by precise selective impact
treatment, or at the same time as an overall cosmetic finish is
produced.

Guyson's acvanced media reclamation systems eliminate
clogging and dust problems associated with inadequate
deflashing equipment
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(b) After Debumring

DEBUR|NG

Deburring
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DEBURING

De-burrs 0.025" holes & De-burrs intersecting holes
features in stainless steel 050" & 0.030" in titanium

Deburring using & "

DEBURR -
Deburr machined components without Mico Abrase
damage to crtical Surfaces. Tectnology

Blast treatment can speedlly remove | &
Ightly attached burrs from complex parts
and many less accessible areas by
precision impact to eiminate labour
Intensive hand deburmng.

Non-abrasive cieburring medlia leave even fraglle materials
Untouched. Attematively, Guyson can combine efficient deburring
with controlled surface modiication, ff required.

Deburring

The process of removing sharp edges and fins from metal parts is known as deburring
and is a critical process in achieving the desired qualty and to safely remove dangerous
sharp edges. W. Granowski offers a number of standard and custom systems for

¥ deburring products of all shapes and sizes including:

Tumblast or tumble blast machines
Mesh belt machines

+ Airblast cabinet




Extreme
Deburring
and Finishing

* Difficult Burr, Edge
and Surface
Conditions
Addressed

« Difficult
Geometries
Accessed

BEFORE

Deburring in

minutes instead
of hours

Edge Honing &
Deburring in minutes
instead of hours |

Afterwards




ROUNDING
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roughening
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Micro blasting
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SHOT PEENING
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Stretched Surface is restrained by mass
below
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f | a ’ ' S = Thickness of layer of compressive stress
} } valloy” Nnrop \ 1iNM1131
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intensity and blast period
= Residual compressive stress
Residual compressive stress on the surface
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BEFORE SHOT PEENING | AFTER SHOT PEENING
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Shot peening
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Shape

- rounded edges (G1)
- round, elliptic (G2)
- round, spherical, ball (G3)

Size

- 0,30 mm / 0,012 inch -

- 0,35 mm / 0,014 inch -

- 0,40 mm / 0,017 inch -
further on request

Hardness

- 640 HV1, 670 HV1, 700 HV1

o000

18 inch
20 inch
23 inch

0
0
0

28 inch
32 inch
35 inch

4 o .
Sy L o.hg\.u J\}A

L 4 L7 4
L 4 ##.

SSaa yiny s g8 s Knip Gld ) sail 3 g
S A s et A Jshie Gyl 4 dllue 2 8 SIS
23 50 ealdiul (5 jiad g e ply () Al s ) o pan

¢ el (Sl pug (o) adad gl s Jald g e 3 e
cadlue i (Sl sl saibu g (5] 0 seB g 2

SAyeme g5l Ll AS 4 S e 38 e S )
2R Sl eV sl dealuay SEam(sady S)pinailS

dsaio Ll (S s Sy

Glass beads Ceramic beads
BALLOTINI
Code: MGL <




O S Sl (Sae i gse)l et 5 b aplailiad Cule ) (50 Ky L

. T . o Ll 5 sl A1 AMS-2431-A s253aa (b ) Cudlad slad jlatlin) (i yiiea
Cga ) Gl haead ol 2Ee 5 ] Cand 10 el (sl g e Sl
O 1A 3y e lad) ey s dilad G s a8 Gl e Kty LG s
)i jle 23 K adaadle s gl 0 b 4aS (6 500 ) sl alea

&j.i).ljd)‘.\)\\&a%@uﬁywwwMﬁ\guo&udjdﬁumgﬁcﬁ
‘\SLE\‘\J)\JDJ)Q‘\_\‘JALCOJ\C._US Aub‘s.auu‘)‘y‘)\umu&_ﬁ}&yu_m‘)jﬁ
LE)JSJ\)SU\-AJ o\ﬂ@ﬂwﬁwWo\ﬂMJ)&wuﬁ}MMomb

s e b o bl 5 dadsd S35 ¢ Saa codis GBEL () yma 3

A4S a8 S0 2 3l g At (3 i b Sy Ky GGl Ganadia 5 gl ) S
5 oA U5 AMS-2432B 5 Shlee (59 SAE-AMS2430 Al o 2 lailia
Giae (Almen @i ) 4 Sledal Loy 03 8 (addic Juai 4y |yl Jlas
L Sty Al Sllee 4y a8l 2l o CwSAEN442 ) 2 Jmm\
wum\uuybmbm‘m@@uﬁgi)}dncuﬂ J.ubc_usmb.uj
axa i (sl Sl a3 e (F D) dee 4 5ad S 5 (el il 242 2Y Almen
OJJJA\ D gad cJ\A.Lu\SAEJ443 (84 4\.)}\)) JJ\.LLM:\ J\ u\y‘;o Qe ga LSLM-L;
tjaua‘).\hls&)b\) UJJAASJJ\MM\MwM\}ASaJﬁ&M@Qo%J
jL_\JJMJJDM\_\\JMMboLJJSM\J\&_\JA\J\El &"_\SJJLujﬁu.uﬁw\




mm thick (table A).
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Figure 3 - This turbine engine fan blade
has 40 Almen strip locations.




)9S

WIS o JS aee ;5 98 ihoaly clia iz gy

Coverage Sample 2
A A — U

@“Mdjbjwjijkuuemﬁﬂ&waeM BE
_ma)ssawmh\amwaﬁ)wdaﬁﬁ\}uﬁ@&
L8 G gea Gl gl (5550 G G (o Sy Sl

Il Djga 0 a8 Iy ald Bl b Da G e IS

Cidisy e a4 oS 4K el Sy Gld (A K e (el

Cuad) Sl Gido Gl o)k 5 JUES G 280 S Ly 8 Ay 5 ol

oAl

aila yie saablin 3 JISE) 55 & ylilaa (COVETAGE)




W

BARBARALERARRRNL LA

L atiie 4S Cud Jriia Hg ) adlia G po Ly o
) Aaalu Al ) )0 o cwdige 4 Sl aille e
i) Ghe L) e Sk L 1Y a8l 4sdly

dlne (s (ol 2l L

ledld g n Cand jo Glddlu G 1 laddle Ciriia
il (sle&in (i 50 B L aiale ) ac) saY 4
O o ey Dl jlaa g Al gl (Jhalii ) basha (pinan
diga 3R 5, g i/ Sl el YL (5 laeKa




[ &) oda 4ald Jlea yo iy dea gl
Cria (il 58 Lol Sl
dald o gl Gl Sop adlue
L Ol ol b a8 45 4e gana )
G a4 Aa gl 4S 20 S i
salal ;i_\‘) Jeld \).1\ dﬂa U‘J":““ FERALS

ot




energy O i

axkd da g OIS (A jo dn A 85 ) Ui plia
Ciaay gf AP deB)) Gglile ledd ol
Cadly Gldy ) Gadle g1l 58 G ke s

s o) (8 g Rale 5 8 aihy) g Eag
leinile 3 Chans Jdg o ido Gleindle m) s Giag )0
Sl Gl Hlaw Ay s e 88 2 S S Sy ala

2ilne 5350 LS ) (paliaial




gliva 150588 i n) e aliel iy
zoA 3,5 s A s S Ay ) dald
Shle cale Jl s Sllee/a K5 3w

e JSS ) jee K sla_lS (sl

OR e addiae 4 b Jiady (e g
A8 el iRl ate jl Gy

»
s




G 4 gl alia Gl (adde 438 U
O e KA 4 Gl pal A 25
QUL (odige 43 2ie Jld jidn adea A
AL (o sl 4 2dlne mhaa (59 0 02l
plia Koo L Cmia gl o 2L Sl




Sy ddld e Gl o 3l e
S A/ Qi Calu/o /Sy
ol Ly oy mdayy Saig il 3
cha ) A ) oedige 4 Al GDgle

C il s K




B 580 alad La L il 63 oo yidins & DUl (gf s

Lats L gs lw 15y
M.SC. wwi >

0912795707 7w -
aliakbarid54545@yahoco.com » L{.D...I.S o LI.UJJ

WWW.METALS- ABRASIVES.IR »




