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CIS - Leistungspektrum

FCIs

Consulting Inspection Services

* ASME Zertifizierungen

* ASME Inspektionen

* der Einfiihrung eines ASME Qualitdtswesens

» der ASME konformen Qualifizierung von Schwei3ern

+ der ASME konformen Qualifizierung von ZfP-Persona

internationalen Regelwerken

* der wirtschaftlichen Anwendung des ASME Codes

» Canadian Registration

* Schulungen (In-House Seminare und 6ffentliche Sem

CIS - Unsere Kerngebiete - wir beraten und unterstiitzen bei:

und Schweil3verfahren

| und -Verfahren

« der Erstellung von Berechnungen gemaflt ASME Code und anderen

+ Erlangung von State Specials (Sondergenehmigungen bei Behdrden)

» Anfragen an ASME zum Anpassen/Andern des Regelwerks

inare)

Was hat CIS mit ASME zu tun?

FCIs

Consulting Inspection Services

CERTIFICATE OF
ACCREDITATION

S ML

SETTING THE STANDARD

TuVe

THURINGEN

[JCIS

Consulting Inspection Services
Vertriebspartner im TUV Thiiringen Qualititsprogramm
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FCIs

Consulting Inspection Services

Hierarchie der Regelwerke

» Vorschriften am Aufstellungsort der Anlage
(z. B. South Carolina, North Carolina, Alberta, Deutschland)

* ASME Boiler and Pressure Vessel Construction Codes

Section | tion lll | Section IV | Section VIII | Section X | Section XIl | ASME ASME
Dampfkessel Nul Hei Drucl a faserverstarkte Tian B31.1 B31.3
Kunstharzhg Power Piping Process Piping

ce
ASME B31.1 | Section Il ection V Section IX
Power Piping Materials ZfP (zerstorungsfreies Schweillen
Prifen)

Inservice Codes
Section VI | Section VIl | Section Xl

Wartung von Wartung von Nuklearanlagen
Heizkesseln Dampfkesseln

zugelassene Normen

[AsTM [Aws | AsMEB165/16.47 |

* National Board Inspection Code - NBIC

I oler Law GONLY

FCIs

Was steht in den Construction Codes 2..iing mspesiion services

* Manufacturer Certification (Herstellerzulassung)
* Quality System (Qualitatssicherung)
* Material, (Material)

* Design (Auslegung),

* Fabrication (Fertigung, Schweissen)
» Examination (Prifen)

* Inspection (Abnahme)

* Testing (Druckprobe)

* Certification (Konformitatserklarung)
« Zusammenbau, Montage

* Dokumentation ) U
* Pressure Relief (Uberdruckschutz)

Nicht geregelt sind:
Wiederkehrende Prifungen, Reparaturen, Anderungen.

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 3



ASME Code Editions [ CIS

Consulting Inspection Services

Ausgaben (Editions)
Bisher: alle drei Jahre (..,98, 01, 04, 07, 10
Seit 2013: alle zwei Jahre (13, 15, 17,

Erganzungen (Addenda)
Bis 2011: Jahrlich, dann eingestellt

Fehlerkorrekturen (Errata)

Werden bei Bedarf online gestellt

FCIs

AS M E DeSlg natO I'S Consulting Inspection Services
Section | — Dampfkessel Section X — Faserverbundbehalter

S Dampfkessel RP  Druckbehalter aus faserverstarktem Kunstharz
A Montage

“EA :/'I?k_"t'scl? behle'Z‘e D-Kessel Section XII — Transportbehalter

PP D'n'a ;:r_tesse T transportatble Druckbehalter

Ve oo TV*  Sicherheitsventile

icherheitsventile TD * Berstscheiben

Section IV — Heizkessel National Board Inspection Code
H Heizkessel (*guReiserne Heizkessel) R Reparaturen und Anderungen

HLW Trinkwasserkessel N . : .
HV  Sicherheitsventile VR * Reparaturen von Sicherheitsventilen

Section VI, Div. 1 — Druckbehalter * nicht abnahmepflichtig durch einen Authorized
u ruckbehalter Inspector, Auditierung durch ASME erforderlich
UM *  Miniaturdruckbehalter
UV *  Sicherheitsventile

UD * Berstscheiben

Section VIII, Div. 2 — Druckbehélter
U2  Alternative Regeln fir Druckbehalter

Section VIII, Div. 3 — Druckbehalter U
u3 Hochdruckbehalter
UV3 * Sicherheitsventile fir Hochdruckbehalter

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 4



Section VIII - Divisions 1,2 & 3 bcCIs

Consulting Inspection Services

Section VI, Division 1

» Berechnungsregeln bis 200 bar, dariiber besondere Anforderungen

+ einfache Berechnungsregeln

+ keine FEM erlaubt, auBer unter U-2(g)

+ international weit verbreitet U

Section VI, Division 2

« Berechnungsregeln bis 700 bar, dariiber besondere Anforderungen

« Betreiberspezifikation erforderlich (User’s Design Specification UDS)

* Herstellerbericht erforderlich (Manufacturer’s Design Report MDR)

« jeweils ein RPE (Registered Professional Engineer) mu® UDS & MDR zertifizieren

* hohere zulassige Spannungen

« umfangreichere zerstorungsfreie Prifung (NDE) U2
* hohere Anforderungen an die Fertigung

« Design by Rule / Design by Analysis gleichrangig

Section VI, Division 3

* Dricke uber 700 bar

«  FEM erforderlich

« umfangreichere zerstérungsfreie Prifung (NDE)

* Materialauswahl sehr beschrankt

« zwei RPEs erforderlich fiir Zertifizierungen U3

VII-1 Aufbau gcis

Consulting Inspection Services

Foreword
Introduction U-1to U-4
SUBSECTION A GENERAL REQUIREMENTS
SUBSECTION B METHODS OF FABRICATION
Part UW Pressure Vessels Fabricated by Welding
Part UF Pressure Vessels Fabricated by Forging .
Part UB Brazing .
SUBSECTION C CLASSES OF MATERIALS.
Part UCS Carbon and Low Alloy Steels
Part UNF Nonferrous Materials
Part UHA High Alloy Steel .
Part UCI Cast Iron
Part UCL Corrosion Resistant Integral Cladding
Part UCD Cast Ductile Iron
Part UHT Ferritic Steels with Tensile Properties Enhanced by Heat Treatment.
Part ULW Layered Construction.
Part ULT Low Temperature
Part UHX Heat Exchangers
MANDATORY and NONMANDATORY APPENDICES
Index

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 5



ASME Section VIlI Div.1 - CONTENTS g CIS

Consulting Inspection Services

MANDATORY APPENDICES

1 Supplementary Design Formulas

2 Rules for Bolted Flange Connections With Ring Type Gaskets

3 Definitions

4 Rounded Indications Charts Acceptance Standard for Radiographically Determined
Rounded Indications in Welds

5 Flanged-and-Flued or Flanged-Only Expansion Joints

6 Methods for Magnetic Particle Examination (MT)

7 Examination of Steel Castings

8 Methods for Liquid Penetrant Examination (PT).

9 Jacketed Vessels

10  Quality Control System

11 Capacity Conversions for Safety Valves

12 Ultrasonic Examination of Welds (UT)

13 Vessels of Noncircular Cross Section

14 Integral Flat Heads With a Large, Single, Circular, Centrally Located Opening

1T submimlelTechaloal seuides totae Bollorand Rrassupe Vassol Cormmlites

17 Dimpled or Embossed Assemblies

18 Adhesive Attachment of Nameplates

ASME Section VIII Div.1 - Scope HCIS

Consulting Inspection Services

Paragraph U-1 Scope

.

For internal or external pressures with:

MAWP: >100kPa (15 psi)

Pressure ' |

Vessell =

Inside Diameter: >152mm (6in)

NOT INCLUDED are:
- Piping and Piping Components, such as pipe, flanges,

INCLUDED are: bolting, gaskets, valves, expansion joints, fittings, and the
- Heat Exchangers pressure containing parts of other components,...
- Evaporators - Rotating or reciprocating mechanical devices, such as
- Steam generators without direct firing pumps, compressors, turbines, generators, engines
- Fired pressure vessels - Steam generators with direct firing
- Gas fired jacketed steam kettles with - Vessels containing Water

jacket operating pressures < 50 psi (345 < 2 Mpa (300 psi) and < 99 °C (210 °F)

kPa)

- Hot Water Supply Storage tanks
< 58,6 KW (200000 Btu/hr) and
<99 °C (210 °F) and
<450 L (120 gal)
- Pressure vessels for human occupancy => PVHO

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013
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VIiI-1 Geltungsbereich E CIS

Consulting Inspection Services

Die geometrischen Grenzen der
Section VIII, Division 1 beinhalten: »

o — .

* Anschweifltende fiir die erste Rundnaht bei | f - t

;'_‘—‘—'—-—-a—._.____f' i

geschweifdten Rohrleitungsverbindungen
« die erste geschraubte Verbindung

« die erste Dichtflache bei geflanschten
Verbindungen

+ die erste Dichtflache von Fittings

» nicht drucktragende Teile, direkt
angeschweifdt an drucktragende Teile

» geschweildte und geschraubte Deckel und
deren Verschraubung

» die erste Dichtflache fir von Manometern,
Instrumentierung, ...

+ Uberducksicherungen

VIlI-1 Flansche bcis

Consulting Inspection Services

Standard Flansche

» entsprechen einer Norm, die in U-3 gelistet ist

U-3 STANDARDS REFERENCED BY THIS DIVISION

(a) Throughout this Division references are made to various standards, such as ANSI standards,
which cover pressure—temperature rating, dimensional, or procedural standards for pressure
vessel parts. These standards, with the year of the acceptable edition, are listed in Table U-3.
(b) Rules for the use of these standards are stated elsewhere in this Division.

zum Beispiel

Pipe Flanges and Flanged Fittings ASME B16.5 2009(2)

Large Diameter Steel Flanges, NPS 26 Through NPS 60 ASME B16.47 2006

Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250 ASME B16.1 2005
Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class ASME B16.24 2006

Non-Standard Flansche

* missen gemal Appendix 2 berechnet werden, wenn innerhalb des
Geltungsbereichs

* missen gemal U-2(g) berechnet werden, wenn aufRerhalb des
Geltungsbereichs vom Appendix 2

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 7



VIII-1 Circular Flange Types

CIS

Consulting Inspection Services

2-4 CIRCULAR FLANGE TYPES
(a) For purposes of computation, there are three types:
(1) Loose Type Flanges.

Flansch und Rohr bilden KEINE integrale Einheit. Der Flansch wird

unabhangig vom Rohr gerechnet

(2) Integral Type Flanges.

Flansch und Rohr bilden eine integrale Einheit, z.B.: voll durchgeschweif3t
oder aus einem Stiick geschmiedet. Die versteifende Wirkung des Zylinders

wird mit berticksichtigt.

(3) Optional Type Flanges.

Flansch und Zylinder kénnen als Einheit betrachtet werden, obwohl Sie
integral miteinander verbunden sind. Sie missen als Integral Type Flange
gerechnet werden, kénnen der Einfachheit halber auch ,loose” gerechnet
werden, wenn folgende Bedingungen nicht tberschritten werden:

0o= 5/8in. (16 mm)
B/g.=300
P =300 psi (2 MPa)

operating temperature = 700°F (370°C)

Beispiel ASME B16.5 Standard Flansche

CIS

Consulting Inspection Services

Table 2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials e
e —F
Nominal Designation Forgings Castings Plates %%ﬁ [v
)
14 15 -
C-Si A 105 (1) A 216 Gr. WCB (1) A 515 Gr. 70 (1) )
C-Mn-5i A 350 Gr. LF2 (1) A 516 Gr. 70 (1), (2) | Counter Slip-on Welding (NPS %, to 211, Only}
C-Mn-Si-\ A 350 Gr. LF6 CL. (4) e
34 Ni A 350 Gr. LF3 AS3ITC 13 F:'I\K'
in.
Working Pressure by Classes, bar a
635
Class 762
Temp., °C 150 300 400 900 1500 2500 | 222
jal Specifications
-29 to 38 19.6 511 68.1 153.2 255.3 425.5
50 19.2 50.1 66.8 150.4 2506 417.7 Appiicable ASTM Specifications INote (]
100 17.7 46.6 62.1 139.8 233.0 3B8.3 |mings Castings Plates
150 15.8 45.1 60.1 135.2 225.4 375.6 A 216 €t WCR A5156r70
200 13.8 43.8 58.4 1314 219.0 365.0 | 1y aeieor 70
asITcll |
250 121 41.9 55.9 125.8 209.7 349.5 | '[:g a1
300 10.2 39.8 53.1 119.5 199.1 331.8
335 9.3 38.7 51.6 116.1 193.6 322.6 A 216 Gr. WCC
350 8.4 37.6 50.1 112.7 187.8 313.0 e cl2 A352 Gr. LCC
375 7.4 36.4 48.5 109.1 181.8 3031 [ A352 Gr. LC2 A2036r8
A352 Gr. 1C3 A203GrE
400 6.5 347 46.3 104.2 173.6 289.3 _— 6
425 5.5 28.8 38.4 86.3 143.8 239.7 A352 6nLE8 i
450 b6 23.0 30.7 69.0 115.0 191.7 A203 Gr.A
475 3.7 17.4 23.2 52.3 87.2 145.3 A 20360
A217 Gr. WC1
500 2.8 11.8 15.7 35.3 58.8 97.9 A352 Gr. LC1
538 1.4 5.9 7.9 17.7 29.5 49.2
A 515 Gr. 60
NOTES: LLFCL1 A 516 Gr. 60
(1) Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted | i A 204 GrLA
to graphite. Permissible but not recommended for prolonged use above 425°C. A 204 Gr. B

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013
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CIS

Consulting Inspection Services

VIII-1 Appendix 2 — Loose Flanges

(1) Loose Type Flanges. This type covers those designs in which
the flange has no direct connection to the nozzle neck, vessel, or
pipe wall, and designs where the method of attachment is not
considered to give the mechanical strength equivalent of integral
attachment. See Fig. 2-4 sketches (1), (1a), (2), (2a), (3), (3a), (4),
(4a), (4b), and (4c) for typical loose type flanges and the location of
the loads and moments. Welds and other details of construction
shall satisfy the dimensional requirements given in Fig. 2-4 sketches
(1), (1a), (2), (2a), (3), (3a), (4), (4a), (4b), and (4c).

CIS

Consulting Inspection Services

VIlI-1 Appendix 2 - Loose Flanges

Full penetration weld,
single or double. The
full penetration weld
may be through the lap
(tj) or through the [}

A

Ga'ﬂ'\fﬂ' ey =t
/ﬁ \ ___<_Z_V tzty [T wall(ry). U
hgor hr — . w1y v p
Hg +Hy r%\ tg1 _f" goc Gasl{t\ ( v hz F fip k_g*z‘

GH +HD£ F I A, Ho
B

Gasketwl [et-==h

hg |

Hg

A~ min. =0.7¢ trﬂ

To be taken at midpoint of contact
between flange and lap independent
of gasket location

(1)

See Note (1)

This weld may be machined to a corner
radius to suit standard lap joint flanges.

(1a)

See Note (1)

O

(2) Screwed Flange With Hub

‘ﬁl |
(2a) Screwed Flange >:/\ ; >j 4 ; A - |=T/5t (max.) _"‘

[Note (2)] A 1/5t imax.)

[’ = min. = 0.7 ™ min. = 0.7c min. = 0.7¢
max.=c + Vgin. max.=c + Vgin.
{6 mm) (6 mm)
(3) (3a) (4) (4a)
[Note (2)] [Note (21] [Note (2)] [Note (2)]

NOTES (Loose Type Flanges):
(1) For hub tapers 6 deg or less, use g, = g1.

(2} Loading and dimensions for sketches (2a), (3), (3a), (4), (4a), (4b), and (4¢) not shown are the same as for sketch (2).

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 9



FCIs

Consulting Inspection Services

VIII-1 Appendix 2 - Integral Flanges

(2) Integral Type Flanges. This type covers designs where the
flange is cast or forged integrally with the nozzle neck, vessel or pipe
wall, butt welded thereto, or attached by other forms of arc or gas
welding of such a nature that the flange and nozzle neck, vessel
or pipe wall is considered to be the equivalent of an integral
structure. In welded construction, the nozzle neck, vessel, or pipe
wall is considered to act as a hub. See Fig. 2-4 sketches (5), (6),
(6a), (6b), and (7) for typical integral type flanges and the location of
the loads and moments. Welds and other details of construction
shall satisfy the dimensional requirements given in Fig. 2-4 sketches
(5), (B), (6a), (6b), and (7).

FCIs

Consulting Inspection Services

VIlI-1 Appendix 2 - Integral Flanges

h=15g, T h Slope exceeds 1:3
Gasket |“_f—'| Gasket |<—t—)-|<—> Slope
1:3 {max.)
2 he w ,2 he\ — whr f/
3 A AT 53 : 7
hr] 3 W ooc hr Ly o c, {6a)
\ g ',
P R S SR e G I N !
G He \'\ ) :g1f2 G He Hp 5 g4/2 J h;,/-S\ope exceeds 1:3
o
= Sl 1:3 .
g1 Where hub slope adjacent /_ ope 1:3 (max.)
(5) to flange exceeds 1:3, 15 9
use sketches (6a) or (6b) T |<f (min.)
(6) o1 ¥
{6bl ¢ %
0.25g, but not less than ¥y in. (6 mm), the + e
Gasket |_‘_I_,_| <h minirr'mm for either leg. T.h'\s weld may be' G Weld
machined to a corner radius as permitted in
T J’ w — sketch (5), in which case g1 = g,,.
AT

71

GENERAL NOTE (Loose and Integral Type Flanges):

(a) Flllet radius to be at least 0.25¢, but not less than %, In. (5 mm).

(b) Facing thicknesses or groove depths greater than %, in. (1.5 mm) shall be in excess of the required minimum flange thickness ¢ those equal
to or less than %, in. (1.5 mm) may be Included In the overall flange thickness.

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 10



VIII-1 Appendix 2 — Optional Flanges CIS

Consulting Inspection Services

(3) Optional Type Flanges. This type covers designs where the
attachment of the flange to the nozzle neck, vessel or pipe wall is
such that the assembly is considered to act as a unit, which shall
be calculated as an integral flange, except that for simplicity the
designer may calculate the construction as a loose type flange
provided none of the following values is exceeded:

g.= 5/8in. (16 mm)

B/g.= 300

P =300 psi (2 MPa)

operating temperature = 700°F (370°C)
See Fig. 2-4 sketches (8), (8a), (9), (9a), (10), (10a), and (11) for
typical optional type flanges. Welds and other details of construction

shall satisfy the dimensional requirements given in Fig. 2-4 sketches
(8), (8a), (9), (9a), (10), (10a), and (11).

VIlI-1 Appendix 2 - Optional Flanges CIS

Consulting Inspection Services

) N H 2 B A B, —=a

\/\2\\’ +| f«—min. =c
By min. = ¢ but not
1,
max. = ¢ + 1/ in. \es.sthan fain. € mm) ) 19) (9a)
6 mm) min. =0.7¢
(8)
PN i 7 A
'

—»I -<—min.=c¢ Full penetration and backchip
[see Fig. UW-13.2 sketches (m)
10) (10a) and (n) and UG-93(d}(3)]

GENERAL NOTES (Optional Type Flanges):

(a) Optional type flanges may be calculated as either loose or integral type. See 2-4.

(b) Loadings and dimensions not shown in sketches (8), (8a), (9), (9a), (10), and (10a) are the same
as shown in sketch (2) when the flange is calculated as a loose type flange and as shown in
sketch (7) when the flange is calculated as an integral type flange.

(c) The groove and fillet welds between the flange back face and the shell given in sketch (8) also
apply to sketches (8a), (), (9a), (10), and (10a).

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013

Page 11



VIII-1 Appendix 2: Flanschberechnung CIS

Consulting Inspection Services

Verfahren zur Flanschberechnung
Bestimmung des Flanschtyps (Integral- / loose type flange)
Auswahl Dichtung
Auswabhl der Schrauben (Material, Abmessung, Anzahl, Teilkreis)
Festlegen der Geometrie
Berechnung der Schrauben
Ermittlung der Momente
Loose Type Flansch » direkte Berechnung der Flanschblattdicke
Integral Type Flansch » iteratives Verfahren:
a. Festlegen der Flanschblattdicke
b. Berechnung der Spannungen
C. Spannungsbewertung
9. zusatzlich bei Integral und Loose:
Berechnung der Steifigkeit (Flanschblattneigung) Appendix 2-14

© N kAN

VIlI-1 App. 2 Schrauben CIS

Consulting Inspection Services

2-2 Materials

(e) Bolts, studs, nuts, and washers shall comply with the requirements
in this Division. It is recommended that bolts and studs have a nominal
diameter of not less than 12 in. (13 mm). If bolts or studs smaller than
12 in. (13 mm) are used, ferrous bolting material shall be of alloy steel.
Precautions shall be taken to avoid over-stressing small diameter bolts.

2-5 Bolt Loads

(d) [...] For vessels in lethal service or when specified by the user or
his designated agent, the maximum bolt spacing shall not exceed the
value calculated in accordance with eq. (3).

61

B =2a+——
S m+ 0.5

Bymax = maximum bolt spacing

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013 Page 12



VIII-1 App. 2 Dichtungen

FCIs

Consulting Inspection Services

TABLE 2-51
GASKET MATERIALS AND CONTACT FACINGS!
Gasket Factors m for Operating Conditions and Minimum Design Seating Stress y

gasket types considered as self-sealing)

Elastomers without fabric or high percent of mineral fiber:
Below 75A Shore Durometer 0.50
75A or higher Shore Durometer 1.00

Mineral fiber with sultable binder for operating conditions:

% In. (3.2 mm) thick 2.00
e IN. (1.6 mm) thick 2.75
Y., In. (0.8 mm) thick 3.50
RIng Joint:
Iron or soft steel 5.50
Monel or 4%—6% chrome 6.00
Stainless steels and nickel-base alloys 6.50
NOTES:

given In this Table are suggested only and are not mandatory.
(2) The surface of a gasket having a lap should not be against the nubbin,

Gasket Min. Design Facing Sketch
Factor Seating Stress ¥, and Column
Gasket Material m psi (MPa) Sketches in Table 2-5.2
Self-energizing types (0 rings, metallic, elastomer, other 0 00

(1a),(1b),(10),(1d),
(4),(5); Column II

01 Q

200 (1.4)

m = gasket factor, obtain from Table 2-5.1 [see Note 1, 2-5(c)(1)]
y = gasket or joint-contact-surface unit seating load, [see Note 1, 2-5(c)]

(1a),(1b),(1c),(1d),
(4),(5); Column IT

1,600 (11) é ?
3,700 (26)

6,500 (45)

18,000 (124)
21,800 (150) (6); Column I
26,000 (180)

(1) This Table gives a list of many commonly used gasket materials and contact facings with suggested design values of m and y that have generally
proved satisfactory In actual service when using effective gasket seating width & given in Table 2-5.2. The design values and other detalls

VIlI-1 App. 2-5 Bolt Loads

FCIs

Consulting Inspection Services

(c) Required Bolt Loads. The flange bolt loads used in
calculating the required cross-sectional area of bolts shall
be determined as follows.

(1) The required bolt load for the operating condi-

tions W, shall be sufficient to resist the hydrostatic
end force H exerted by the maximum allowable working
pressure on the area bounded by the diameter of gasket
reaction, and, in addition, to maintain on the gasket or
joint-contact surface a compression load H,, which experi-
ence has shown to be sufficient to assure a tight joint.
(This compression load is expressed as a multiple m of
the internal pressure. Its value is a function of the gasket
material and construction.)
NOTE: Tables 2-5.1 and 2-5.2 give a list of many commonly used gas-
ket materials and contact facings, with suggested values of m, b, and y
that have proved satisfactory in actual service. These values are sug-
gested only and are not mandatory.

The required bolt load for the operating conditions
W 5,1 is determined in accordance with eq. (1).

Wiyt = H + Hy = 07856°P + (2b x 3.14GmP) (1)

(2) Before a tight joint can be obtained, it is necessary
to seat the gasket or joint-contact surface properly by ap-
plying a minimum initial load (under atmospheric tem-
perature conditions without the presence of internal

pressure), which is a function of the gasket material and
the effective gasket area to be seated. The minimum initial
bolt load required for this purpose W,,,, shall be deter-
mined in accordance with eq. (2).

Wya = 3.14bGy ()

The need for providing sufficient bolt load to seat the
gasket or joint-contact surfaces in accordance with eq. (2)
will prevail on many low-pressure designs and with fa-
cings and materials that require a high seating load, and
where the bolt load computed by eq. (1)(1) for the operat-
ing conditions is insufficient to seat the joint. Accordingly,
it is necessary to furnish bolting and to pretighten the
bolts to provide a bolt load sufficient to satisfy both of
these requirements, each one being individually investi-
gated. When eq. (2) governs, flange proportions will be a
function of the bolting instead of internal pressure.

Table 2-4
Recommended Minimum Gasket Contact
Widths for Sheet and Composite Gaskets

Gasket Contact
Flange ID Width

24 in. (600 mm) < ID = 36 in. (900 mm) 1 in. (25 mm)

36 in. (900 mm) < ID < 60 in. (1500 mm)
1D = 60 in. (1500 mm)

1% in. (32 mm)
1Y, (38 mm)

(c) CIS GmbH - SGL & IDT Symposium 5. November 2013
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VIII-1 App. 2 Effektive Dichtungsbreite Sesaling msp@ﬂ J g’f

TABLE 2-5.2
EFFECTIVE GASKET WIDTH

Basic Gasket Seating Width &,
Facing Sketch (Exaggerated) Column I Column II
1 : B
(1a) e . -
7
77 %77777
[\ | N
v v
2 2
- N
(1b) 2““%”4 i
=
it 7
See Note (1) N
B ke
(5) .

RN N 3N

3 7 )

See Note (1)
(6) - W |-
z s w
b 8

VIII-1 App. 2 Effektive Dichtungsbreite . msp@ﬂ J g’f

TABLE 2-5.2
EFFECTIVE GASKET WIDTH (CONT'D)

Effective Gasket Seating Width, &
b = b, when b, < % In. (6 mm); b = Cg,‘“'b_g, when 6, > % In. (6 mm)

Location of Gasket Load Reaction

Hg Hg
G-=l=—hg ﬂ G—=<~— hg 4‘
0.D. contact face | ¢_Gasket 1
q b ‘4— face

For by >1/4in. (6 mm)

GENERAL NOTE: The gasket factors listed only apply to flanged Joints In which the gasket is contained entirely within the Inner edges of the
bolt holes.

NOTE:
(1) Where serrations do not exceed >, in. (0.4 mm) depth and %4, in. (0.8 mm) width spacing, sketches (1b) and (1d) shall be used.
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VIII-1 App. 2 Flange Rigidity HCIS

Consulting Inspection Services

2-14 FLANGE RIGIDITY

(a) Flanges that have been designed based on allowable stress limits
alone may not be sufficiently rigid to control leakage. This paragraph
provides a method of checking flange rigidity. The rigidity factors provided
in Table 2-14 have been proven through extensive user experience for a
wide variety of joint design and service conditions. The use of the rigidity
index does not guarantee a leakage rate within established limits. The
use of the factors must be considered as only part of the system of joint
design and assembly requirements to ensure leak tightness. Successful
service experience may be used as an alternative to the flange rigidity
rules for fluid services that are nonlethal and nonflammable and designed
within the temperature range of —20°F (-29°C) to 366°F (186°C) without
exceeding design pressures of 150 psi (1 035 kPa).

Any auestions?
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