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Steel Design
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Welding Seams
Metallic components

Preparation of Substrate
Imperfections
Preparation method
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Requirements on steel design
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Requirements on steel design

EUROPE

Why do we need Regulations and Standards for the co  nstruction and surface
preparation of steel?

20.8. 2007

Do avoid things like that Y AN g [o I 1 g oY U
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Requirements on steel design

EUROPE

European Standard

EN 14879-1 (part 1)

Organic coating systems and linings for protection of industrial
apparatus and plants against corrosion caused by aggressive
media - Part 1: Terminology, design and preparation of substrate
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Requirements on steel design

EUROPE

Requirements on the steel design

Design of metallic components

Dimensions
Surface
Accessibility
Rigidity

Design components
Rotating components
Nozzles & Outlets
Edges, Fillets and Corners
Welding attachments
Transition areas
Joints (welded or bolted)
Flanged connections
Pipe components
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Requirements on steel design

EUROPE
Deflection
_ f Length (L)
Acceptable Deflection
of steel: % L~ Deflection (D)
For rigid coatings and 1
ebonite materials:
/300
NO REQUIREMENT FOR
Which meanson 1 m POLYUREA AND
length the steel deflection SOFTRUBBER

should be less than 3 mm
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Requirements on steel design

EUROPE

Minimum Radii

Table 1 — Minimum radii <
Surface protection Minimum radius in mm
Material Edges Fillets Edge
Powder coatings 2 3
Coatings applied by spraying or brush ap-
plication 3 6 N
Trowelled coatings 10 15 \\ \y
Laminate coatings 10 10 .
Duroplastic linings 5 10
Rubber linings 3 3 + lining
thickness @ \\
Thermoplastic linings 30 3 + lining //X
thickness P /\
@ Fillets shall be formed in the base material. In particular cases, it is permissible
upon agreement with the manufacturer of the surface protection system, to FI”GtS
form the minimum radius by further measures, e.g. luting, trowelling.
b For manufacturing reasons, some thermoplastics may require an edges
design.

g

1" #$%



Requirements on steel design
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Pipe Components

Table 2 — Recommended maximum lengths of straight pipes and flanged pipe fittings with intermal lining
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Requirements on steel design

EUROPE

Pipe Components

Maxinuem length { in mim for
Surface profection O
25 | 22 | 40 | so | es | =0 | 100 125 | 150 | 200 | 250 | 300 | 250 | 400 | 5000
Coatings applied by flooding or dipping Iy for DMy & 000
Powder costings Iy for DMy <000 | 5000
Laminate and trowellad coatings Iy for DMy seed 114,111 | 1200
Thermaplastc limings Iy for DMy seed 114111 1 200
Duroplastic linings iy for DMy — 2000 |2 500 3000
Rubber linings Iy for DMy 2500 | 3000(4 :IE-Z-| 5000 8 000
Coating or lining (for Curoplastic: lining Iz for DMy — | 1 :IEICI| 21000
laminate and Opticnal I; for DM, 2000 | 3000
traweliad ccatng_as_ Curoplast lining Iz for DMy Flanged bends
well as thermaoplastic — _ — _ — — —
lining, ==& — — | 180 | 180 | 220 | 285 | 320 | 385 | 440 | 670 | 710 | B30 | 610 |1030) 1300
4114191 Opfional I3 for DMy 110 | 130 | 150 | 180 | 220 | 25 320 | 385 | 440 | 570 | 710 | B30 | 510 |1030) 1300
Curoplastic: lining g for O3 Teas
— | — | 150 | 180 | 140 | 185 | 205 | 245 | 285 | ass | 450 | 526 | 600 | es0 | aan
Opiional g for DM; 190 | 930 | 180 [ 180 | 220 | 285 | 320 oipfional
Duroplastic lining @ Is for OM2 Tess
— | — | 180 | 180 | 140 | 185 | 205 | 245 [ 285 | 285 | 450 | 525 | 600 | es0 | 230
Oplionald I for DMz Tess
190 | 130 [ 150 | 180 | 220 [ 285 | 220 [ 285 | 420 [ 570 [ 710 | 230 | 910 [+ oz0]1 200
3 The values specified apply to nozzles (or branches) Oh, = DMy where DM, < OM,, values specfied for exampls in DIN 2848, Table 2 may be applied. For footnotz a see also figure above.
¥ Ppes = OM 500 shall be ireated a5 part of the vessal.
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Requirements on weld design

Welded Joints

EUROPE

Butt welded joints

Butt weld

L N

Weld ugsest shall e flattened
and be free from notches

Permutted, except for thermo-
plaztic linings

Change in wall thickness

g

Permutted, except for thermo-
plaztic linings
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Requirements on steel design

Weld Design

Inside of Vessel

#/,«- Grind smooth

Inside of Vessel ~ Continuous
" Fillet Weld

Butt Welding should be used whenever Possible



Requirements on steel design
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Weld Design

Inside of Vessel

Correct Incorrect

All welds should be continuous
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PL

Requirements on steel design -
EUROPE

Weld Design

*All Welds must be re-inspected

after grit blasting according to
DIN EN 14879-1
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Requirements on steel design

Flanged designs

Flanged designs

Welding neck flangs

Edges zhall be rounded

Permitted; some thermoplastic
ininga may require an edged
design

32

fiange

I,
o

A
.

Stiffness to be considered.

Permitted, but not recom-
mended in the case of duro-
plastic linings and rubber coat-
ngs

33

Weld-neck collar with loose
flange

=r

R

o e e . e

[ ﬁ

Edges shall be rounded

Permitted; some thermoplastic
ininga may require an edged
design
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Requirements on steel design

EUROPE

Nozzles & Outlets

4.4 Set-through nozzle Mot permitted

(]

45 Set-on nozzle Edges =hall be rounded Permitted; zome thermoglastic
inings may require an edged
. dezign
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Requirements on steel design

Nozzles & Outlets

4.7

Flanged-on bend

-

Permitted

4.5

Mot permitted
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Requirements on steel design EUROPE

Edges and Fillets

5 Edges and fillets
5.1 Edge with weld (type 4] Weld shall be rounded Pemmitted; zome thermoplastic

linings reguire an edged design

5.2 Edge with projection Mot permitied

= |
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Requirements on steel design

Fillets

5.4 Rounded fillet Pemitted, sxcept for some
themoplastic linings

5.5 Welded fillet Weld shall be rounded Permitted, except for some
themoplastic liningz

56 Fillet Required in the case of zoms
thermoplastic inings; otherwise,
not permitied
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Requirements on steel surfaces

Imperfections
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Requirements on steel surfaces

Expansion of Air

Law of Gay-Lussac:
V=Vo(l+ iy

Vo = Volume @ ambient temperature
V = Volume @ process temperature

: = Coefficient of thermal expansion of air

- =0,003661Ygrd= __ 1 Y/grd
273,15
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Requirements on steel surfaces

EUROPE

Expansion of Air

Example:

Air expansion of 100 mm3 air @ 80 € process temperature

V=Vo(@d+ iy

V =100 (1 + 0,003661 60)
V=121, 97 mm3

The air in a pinhole is expanding while spraying of around 22%.
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Requirements on steel surface

Takils £ — Zubcirate imperfsctions \

EUROPE

SunsTals mjrégpe-ﬂ:-]'mlfrc'r-ert ciass)

oomespond io arust
grade nipher fhan B

2z Im BN 1D 125444,

corre=spond 1o & st
grade higher man o
s i BN 150 125584,

oomespond boa st
prade Righer than &
a5 In BN IS 125424

ooTespond o A nesst
grade higher han C
asin EM B0 128444,

A A2 \A3 ) AZ
For a nominy =or a romiral Fora nal Foranomina For a nominal
. P & - oing Inickress ooating thickress coabirp gcEness Ining rickness Ining fhickress:
4o, Trod\of Imperfection (lusissdon not o o] iraral or 2yrinabc rancoasic
ok of phenol- shestingl
Fosmaid ehyde
of - resin shesEngi
S0 pmiug o 203 g | 200 emowp B 1 000 g oreer 1 D00 wm oreer 1 000 um ower 1 000 um
1 Gnoioaes Ragular or inmeguiar rd=niy- | Pameb=d whene Fenmiined wheans Pamnikad whemns For sulocizee wiicar- | W contact
fiors of acks with relafvely | &, < S0 pm. &, = 100 pm. N, & 10 um lesd runber, pemniteed | adheshies, pemnitied
sharp soges. Theyoan whee whens
SOTUT Singly or In QoS i, = 80y other- it & 100 pr; with
=firer I paralls or ofss- Wi pemHsd wters | reacte sdheshes
Crossing. Trey can be pro- i, - 00 g permiDed whens
dured esen wher properly i, = 1EDJ pmi
camAng ot machining
OroCASsEs SUCT A% uming
arinding or planing
LioCallzed, mone oF k=53 Singie, locallzed Shaliow pis wih & Ehallow pits ans Shaloay pils wiin a Faot pemifed
Jdefined nreguiar depressions | shallow pils wilh a smiooth sursos A ekl widlrvdeplh rabo of 30
n e suriacs, Deing round | seooth surtace ape pemmitied. or higher ane perel-
or squars, shngls or clus- permiied (i
fered. They o e Carsss
oy rmeschianical acton oF re-
sulk o wide piliing
Locaslized concentralion of | Pamei=d when the Fenmifmed when the Femibed wihen the Parmited ahen the Pamied when the
comosion produds. Inilal concliom of the | Inflal condilion of the | infal condibon of Irital conclom of the | Inllial conclEom of the
subshaie does not subsirale does not Ire= susfrals does rol | subslate doss not subsirale does not

oomespanes 1o arust
grade hipher fan &
as in BN B0 12544,
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Requirements on steel surface

EUROPE

Imperfections of Surface

1| GROOVES Regular or irregular indenta-
tions or tracks with relatively
sharp edges. They can
occur singly or in groups,
either in parallel or criss-
crossing. They can be pro-
duced even when properly
carrying out machining
processes such as turning,
grinding or planing.

Permitted where Rz
> 160 pm
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Requirements on steel surface -
EUROPE

Imperfections of Surface

Pits Localized, more or less
defined irregular depressions
in the surface, being round
or square, single or clus-
tered. They can be caused
by mechanical action or re-
sult from wide pitting.

Shallow pits are
permitted
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Requirements on steel surface

EUROPE

Imperfections of Surface

Localized corrosion Localized concentration of
corrosion products.

Permitted when the
inttial condition of

the substrate does not
correspond to a rust
grade higher than C
as in EN 150 125944-4.
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Requirements on steel surface

EUROPE

Imperfections of Surface

Shrinkage cavities and pores Sharply defined point-like
depressions with a depth
much larger than their
diameter. They can be single
or clustered and may also
occur in welds.

Not permitted
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Requirements on steel surface

EUROPE

Imperfections of Surface

Cracks Localized discontinuities in
the matenal structure, of
minor width but often of con-
siderable length and depth;
also occur in welds. Crack-
ing can result from internal
or external stresses or from
COMmosion.

Not permitted




Requirements on steel surface

EUROPE

Imperfections of Surface

Scores and scratches Trough-like irregular tracks
that are clearly visible and
tangible. They can be pro-
duced by improper handling
such as incorrect freehand
grinding or during transport.

Permitted where Rz
> 160 um




Requirements on steel surface

EUROPE

Imperfections of Surface

Projections Localized raised areas (e.g.
defects on castings due

to defects in the mould
’ surface).

Permitted for flat
sections, where
d/h 3 10




Requirements on steel surface

EUROPE

Imperfections of Surface

Stepped surface Lamellar, flaky and veined
surface, which can be pro-
duced by lamellar corrosion
or rolling defects.

Not permitted




Requirements on steel surface -
EUROPE

Imperfections of Surface

Dents Crater-like localized depres-
sions, usually with a bulged
edge. They can be produced
by impacts, blows, when
blast cleaning or as centring
marks.

Permitted if the dents
are not too deep, the
edges are ground
down, and the
coating/lining matenal
will completely fill the
dent without forming
bubbles.
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Requirements on steel surface

EUROPE

Imperfections of Surface

Scales Localized laminations of the
material. They are due to
imperfections in the material
or result from the manufac-
turing process.

Not permitted
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Requirements on steel surface

EUROPE

Imperfections of Surface

Burrs Sharp raised edges pro-
duced by machining or due

to mechanical damage. O

Not permitted
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Requirements on steel surface

Imperfections of weld seams

Permitted where b/h3 4
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Requirements on steel surface

Imperfections of weld seams

Permitted if channel is
not to deep, if edges are
rounded and b/h > 4
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Requirements on steel surface

Imperfections of weld seams

Permitted if edges can be
smoothed by blast
cleaning
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Requirements on steel surface

Imperfections of weld seams

Not permitted
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Requirements on steel surface

Imperfections of weld seams

Not permitted
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Requirements on steel surface

Imperfections of weld seams

Not permitted
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Requirements on steel surface

Imperfections of weld seams

Not permitted
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Requirements on steel surface

Imperfections of weld seams

Permitted where
I/h3 4
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Requirements on steel surface

Imperfections of weld seams

Weld Seam — Not permitted
" # $%



Requirements on steel surface




Additional Requirements

Environment Conditions
Dew Point Restriction
Flush Rust

Surface contamination
Soluble Salts: Chlorides, Sulphates, Nitrates
Acid deposits
Oil and Grease
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ABRASIV BLASTING




Abrasive Blasting

Quality of Blasting ( DIN EN 1SO 12944-4)

Roughness ( DIN EN ISO 8503-2 )
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Surface Preparation

Surface comparison
pictures according to
EN ISO 8501-1

SA1 SA?2
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Surface Preparation

Surface comparison
pictures according to
EN ISO 8501-1

SA 2 15 SA 3
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Surface Preparation

Comparison ISO / NACE / SSPC

Reinheitsgrad SSPC STD. NACE STD. [SO 8501-1
White Metal Blast SSPC-SP 5 NACE No. 1 SA-3
Near White Metal Blast SSPC-SP 10 |NACE No. 2 SA-2Y
Commercial Blast SSPC-SP 6 NACE No. 3 SA-2
Brush-Off Blast SSPC-SP 7 NACE No. 4 SA-1
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*Roughness Value Medium
“G" (Grit) According to

ISO 8503-2 Standard
minimal profile: 60 pum
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If the distance from the dew point is 3 K, the
waiting time is:

1 hour at a relative air humidity of 90%

2 hours at a relative air humidity of 85%

4 hours at a relative air humidity of 80%
10 hours at a relative air humidity of 70%
24 hours at a relative air humidity of 60%
Unlimited at a relative air humidity of 40%
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For further questions please contact:

Bernd Dietz

REMA TIP TOP GmbH
Business Unit Industrie
Gruber Stral3e 63

85586 Poing / Germany
Phone: +49 8121 707 255
Fax: +49 8121 707 222
Mobil: +49 160 5847486
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