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1 Introduction

The software TEMES; ¢4 IS used for flange calculations based on the draft of KTA
3211.2 for main load gaskets and power shunt gaskets (rule change proposal draft
March 2003) and EN 1591 (April 2001 Amendment Al, amended May 2007)

The ASME calculation procedure is integrated into the next stage of development in
the software.

The KTA 3211.2 applies to bolts with a circular and equidistant arrangement as a
force-locked connection of pressure parts. The calculation rules take into account
primarily static tensile stresses. Shear and bending stresses in the bolt, for example,
derived from the deformations of the flanges and caps, of thermal effects (for
example, local and temporal temperature gradient, difference in thermal expansion
coefficients) are not considered.

The EN 1591-1 is a European calculation-rule for the design of circular flanges and
gaskets. It considers the whole system of flange, bolt and gasket under the criteria of
strength and tightness.
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2 Installing the software TEMES ¢4

The software TEMESy ¢4 iS a program developed for Windows-platforms. In order to
achieve good display quality and an acceptable processing speed, the following
hardware requirements are essential:

- Pentium Il with 500 MHz

- 128 MB RAM

- VGA Display (resolution 800 x 600)

- Windows 8, 7, XP or Windows Server 2008, 2003
- 20 MB hard disk space

- 1 free USB port for the dongle

2.1. Software protection

The software TEMESy ¢4 IS protected against unauthorized copying. For this purpose
the software is delivered with a USB dongle called “Sentinel SuperPro key”. The
software can be executed only when this dongle exists on the system on which it is
installed.

The software TEMES; ¢4 is therefore installed in several steps, in the following order:
Install the software

Install the software for the dongle

Insert the dongle

Setup links and shortcuts on the client computers to the software installed on
the host computer (only network version)

P wDn P

2.2. Installing a single user version

Insert the CD into the CD-ROM drive of the PC where the software is to be installed.
The installer will start automatically. If the autorun option is disabled on your PC, go
to the Windows Start menu, click "Start” and subsequently "Run", enter
"X:\setup.exe" in the command line (where X is the name of the CD-ROM drive of
your computer) and confirm with "OK".
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Follow the instructions during the installation process. After installation is complete
you will receive information about whether the program was successfully installed.

Then install the software for the dongle. This must be done in all cases before
inserting the USB dongle. Therefore you need to start the installation program
“Installation of Sentinel Super Pro key driver” (or run “X:\SuperProNet Combo
Installer\setup.exe" from the installation CD).

Finally, you can insert the USB dongle.

The software is now ready for use, as long as the dongle on the associated USB port
Is found.

2.3. Installing a network version

The TEMESy ¢a software can be installed directly on the network server or on a local
computer, which serves as a file server. The following description is therefore
generally referred to a server.

Insert the CD into the CD-ROM drive of an arbitrary client PC with access to the
server or in the CD drive of the server. It is necessary to have write permissions on
the destination drive of the server to install the software. The installer will start
automatically. If the autorun option is disabled on your PC, go to the Windows Start
menu, click "Start" and subsequently to "Run”, enter "X:\setup.exe" in the command
line (where X is the name of the CD-ROM drive your computer) and confirm with
"OK". Enter the installation drive and directory on the server

Follow the instructions during the installation process. After installation is complete
you will receive information about whether the program was successfully installed.
The installation directory of the software must be shared on the network, so that this
can be accessed by other workstations.

Then you can install the software for the dongle. This must be done in all cases
before the insertion of the USB dongle itself. The software installation for the dongle
must be done on the server. For this you need to start the installation programm
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“Installation of Sentinel Super Pro key driver” (or run “X:\SuperProNet Combo
Installer\setup.exe" from the installation CD).

Now you can install the USB dongle on the corresponding port of the server.

Finally, relevant links from the client machines need to be established with the
software on the host computer. For this purpose click to the desktop with the right
mouse button and select "New" and "Shortcut". With the "Browse" button you can
select the installation directory of the software and the file "TEMESfIcal.exe"

At first start of the software, the user must have local administrator rights because the
file "sx32w.dll" is copied from the server to the local machine into the directory
"system32".

The software can be now started from the individual workstations if the host computer
Is running and the installation directory is shared. The number of users that can run
the program in parallel is limited to the number of licenses purchased.

2.4. Uninstalling the software TEMES ¢4

During the installation of the software TEMESy ¢4 an uninstaller was created on your
PC which can help you to uninstall the software. Follow the instructions shown after
starting the uninstaller. For the case of a network version the links need to be deleted
manually on the individual workstations.



TEMES User Manual

fl.cal Seite 9

3 Software TEMES; ca
3.1 Program start
After starting the software TEMESy ca @ menu window pops up where the calculation

method and the language are selected. Click “OK” to load the corresponding
calculation module and user interface in the selected language.

TEMES fl.cal (Copyright amtec GmbH) e

calculation method

KTA 3211.2 (Standard) VDI 2230
KTA 3211.2 (MMC)

EN 1531-1

KTA 3211 .2 (Standard) - " Simple”

EM 1531 - "Simple"

language English -

QK Close

Choices are:

- KTA 3211.2 (KHS): Calculation of a main load seal flange connection based
on KTA 3211.2 rules;

- KTA 3211.2 (KNS): Calculation of a force shunt flange connection based on
KTA 3211.2 rules;

- EN 1591: Calculation of a flanged connection based on EN 1591-
rules.

For display, input and output the languages German and English can be chosen.

The description of the user interface and the results in this manual is for the following
calculation methods:
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- KTA 3211.2 (KHS): in sections of 3.4 und 3.5;
- KTA 3211.2 (KNS): in sections of 3.6 und 3.7;
- EN 1591: in sections of 3.8 und 3.9.

In the following section 3.2 the main page of the TEMESfl.cal - user interface will be
described.
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3.2 TEMES; . input window — general information
The user interface of the TEMESy ¢4 — Software is arranged in four areas:

e Presets (1)

e Selection of input masks (2)

e Input fields of the selected input masks (3)
e File management (4).

input mask TEMES fi.cal (Copyright amtec GmbH) N\ [
B calculation method *generl [lgad |ﬂange 1 Imised faces |bu|ls |lhread|gasket geomeirylgasket maieriallﬂ. 1 material |rr|aien'a| of bolts bk : (J 2 ) :

M —————————————— I A AL AL AL AN AN AN A AN AN A AR AEEA AR AAREARRA AR A RN AN R A
E [KTAg2 2@ <] |Dﬂ open lle | (=] savefile |

o type of flange 1
a| weld-neck flange,_cor ~

E flange face 1 customer: | | logo: I‘;“"]' hd

= typeB (rais | |

E type of flange 2 | |

m  symmetrical flanges -

5 flange face 2 | |

o type B (raized face]

"

5 type of botts calculation type: [Range calouiation accorcing to KTA 3211.2, draft March 2003 -

"

o calculated: checked:

B extension slesve L.

" division: | | | ‘

Al [no b

& type of gasket name. | | | ‘

E type [BC - flat gasket ~ date: 05.03.2013 @ 05.03.2013 B
signature:
revision: | |
flange #:
plant:

identification code:

nomenclature:

In the upper part of the left panel (area 1), the geometric designs of the flanges, the
bolts, the expansion sleeves and the seal of the selected method are defined:

Calculation methods: At the moment KTA 3211.2 (Standard), KTA 3211.2
(MMC) and EN 1591 are available.
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The following list shows all the parameters of the implemented methods of
calculation. The selections in the program parameters depend on the selected
method:

- Flange type 1:

Loose flange conical neck (only KTA 3211.2 (KHS), EN 1591)
Loose flange with cylindrical neck (only KTA 3211.2 (KHS)
Loose flange cylindrical 1 (only EN 1591)

Loose flange cylindrical 2 (only EN 1591)

Hubbed threaded flange (only EN 1591)

Weld with conical neck (only KTA 3211.2)
Weld-neck flange, conical shell 1 (only EN 1591)
Weld-neck flange, conical shell 2 (only EN 1591)
Weld-neck flange, conical shell 3 (only EN 1591)
Slip-on-welding flange with neck (only EN 1591)
Weld-on plate flange (only EN 1591)
Weld-neck flange, cylindrical shell

Flange conical shell 1 (only EN 1591)

Flange conical shell 2 (only EN 1591)

Flange- spherical shell 1 (only EN 1591)

Flange- spherical shell 2 (only EN 1591)

- Flange face 1:
type A (flat face)
type B (raised face)
type C (tongue)
type D (groove)
type E (spigot)
type F (recess)
type G (O-ring spigot)
type H (O- ring groove)
type | (RTJ-groove)
type J (chamfer)
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- flange type 2:

Same like flange type 1
additional:

symmetrical flange
blank flange

blank flange 1

blank flange 2

(only KTA 3211.2)
(only EN 1591)
(only EN 1591)

- Flange face 2:
Like flange 1: flange face 2

- Type of bolts:
screw
anti fatigue bolt
stud bolt
stud metal end (only KTA 3211.2)
- Extension sleeve:
yes
no

- Type of gasket:
Flat gasket (Form FF)
Type IBC- flat gasket
Non-metallic flat gasket (Form TG)
Non-metallic flat gasket (Form SR)
Rubber gasket with inserts
Sheet gasket with inner eyelet
Spiral wound gasket
Sheet gasket with PTFE- envelop
Metallic gasket with flat or corrugated profile (type SC)
Metallic gasket with flat or corrugated profile (type CR)
RTJ- gasket (oval type)
RTJ- gasket (octogonal type)
Kammprofile gasket
Metal jacketed gasket with layers
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In the header of the user interface (area 2) the tabs representing various input masks
are displayed. Tabs that are not required according to the preselections made in
area 1 are not displayed. If you miss a tab, please check preselections.

In the central region (region 3) of the user interface are the specific Input fields.
These tabs include drawings which illustrating the required data.

In all input masks there is the possibility to save the input data by clicking the button
"save record” and selecting a drive, a folder and a file name. The stored data can be
read via the button “open data“ after selecting a drive, a folder and a file name.

Some of these input tabs are always available, while others are only displayed if the
corresponding preset value is selected. The tabs, which are always present, include:

- general: In this tab can be entered general information for the flange calculation;

- load: In this tab the temperature and pressure loads can be defined which will be
included in the calculation. Similarly, external loads can be defined;

- flange 1: Depending on the type of flange appear different tabs to define the
flange geometry;

- raised faces: Here the geometric dimension of the raised faces of the flanges
cam be entered,

- bolts: Depending on the type of bolt different screens for defining the geometry of
the bolt will appear;

- thread: Tab for entering the thread dimensions;

- gasket geometry: Entering the gasket dimensions;

- material of gasket: Tab for entering the required gasket characteristics;

- flange 1 material: Entering the strength characteristics of the material for flange
1;

- material of bolts: Entering the strength characteristics of the material for the
bolts;

- assembly: Defining the assembly parameters.

Furthermore, additional tabs can be displayed, which shall also be completed:

- Flange 2: If the geometries of the two flanges differ, these can be entered
separately.
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- Flange 2 material: If the materials of the two flanges differ, these can be entered
separately.

- Loose flange 1 material: is for flange 1 the type “loose flange” selected and the
material of the loose flange differs from stub/flare, these can be entered
separately.

- Loose flange 2 material: is for flange 2 the type “loose flange” selected and the
material of the loose flange differs from stub/flare, these can be entered
separately.

- Shell 1 material: Entering the strength characteristics of the material for shell 1
(only EN 1591).

- Shell 2 material: Entering the strength characteristics of the material for shell 2
(only EN 1591).

- Extension sleeve geometry: In these selection must be entered the geometry of
the expansion sleeves.

- Extension sleeve material: In these selection must be entered the material of
the expansion sleeves.

In the lower left region of the window (area 4) several buttons are arranged to give
access to the following functions:

- version: contains information about the installed versions of each TEMESy ¢4 -
component ,
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- new: a new, empty file is created,
- remark: a remark window opens to document important information about the
present calculation,



TEMES User Manual

fl.cal Seite 17

remark ﬁ1
customer: || | flange #: | |
| | e | |
| | identification code:| |
| | nomenclature: | |
Intemal:
A
i
Cover:
n
note for calculation:
A
calculation method: KTA 3211.2 (Standard)
wversion: 7.00
print | 0K | | cancel |

- calculation: the calculation can be started as soon as you have entered all
information,
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Save file: save file before a calculation starts,

-
=l save

=52 P
52 QA

{7 Backup TEMES fl.cal
{] Dichtungskennwerte
{71 EM 15%1-1

{1 Excel DB
{1 KTA_KHS VE Code
{1 TEMES fi.cal 4.2

{1 TEMES flcal 4.3

{1 TEMES fleal 5.14

{1 TEMES flcal 5.8

{1 TEMES fical 6.00
i3 TEMES flcal 6.07 Test
=1 TEMES flcal 7.0

; B | AmtecData

-2 Signature
{21 TEMES flcal 8.0

[E==NIEN

{7 TEMES fl.cal zum Brennen

m

name

a952521}38 EA-B52 Fanschverbindung Roh...

2| BER_020AB_26-27_B23A
2] C386040_Fa_d1
SlC386040_Ra_d2

aWérrnetauscher SBG 111257 KTA Test

=] Wametauscher SBG 111257 Test

modified on

10.10.2012 11:14:30
240822 12:21:57
28.08.2012 08:22:53
28.08.2012 08:22:54
05122012 10:01:04
04122012 14:45:58

file name:

cancel
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- Open file: open an existing file,

F ~
Open @
- G * || name modified on
3 D\
EJ--; Py @ 95252088 EA-552 Flanschverbindung Roh... 10.10.2012 11:14:30
Er=] Q @ BER_020AB_26-27_B23A 2409212 12:21:57
E-S2 R @CBEEMD_FIa_d‘I 28.08.2012 08:22:53
53 5 Z]C386040_Fa_d2 28.08.2012 08:22:54
B2 TN &l Wametauscher SBG 111257 KTA Test 05122012 10:01:04
#4153 @Wérrnetauscher SBG 111257 Test 04.12.2012 14:45:58

D Backup Softwans
- Backup TEMES fl.cal
{:l Dichtungskennwerte
-] EN 15511

-7 EN 15916

{7 Excel DB

- KTA_KHS VE Code
& TEMESfl.cal 4.2
[#-{_1] TEMES fl.cal zum Brennen
-0 TEMES fleal 4.3
& TEMES flcal 5.14
-1 TEMES fleal 5.8
{1 TEMES fical 6.00
-] TEMES flcal 6.07 Test
=3 TEMES fleal 7.0
BEE=] ioiecaia

m

-] Signature
{:l TEMES flzal 8.0
R0 Test i

‘ | cancel

- Close: closes the program.

The following section 3.3 describes the main page of the TEMESy ¢4 - presentation of
results.

3.3 TEMES; ca — Results - General information

With the button “calculation” in the input mask you can start the calculation. If all input
data is available, the calculation is performed and the program in the KTA 3211.2
calculation modules jumps to the output mask "strength and tightness proof" or in EN
1591 calculation module to the output tab "assembly value".

The structure of the results masks is similar to the structure of the input masks (as an
example, the output mask "proof bolt and gasket" of KTA 3211.2 (KHS) calculation
module).
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result mask Desktop\Beispiel KTA3211-2 [
i s

& | Intermediary result 1 I Intermediary result 2 I Intermediary result 3

u| bot force I dimensioning of bolts I fl. 1 dimensioning | fl. 2 dimensioning I

{ proof boft and gasket :| stress analysis flange 1 I stress analysis ﬂang% 2

= Stress and tightness proof

% boltforce

min. bokt force [kN] |1e4 | |173 | |195 | \zuu |
% nomindl bolt force KNI [164 | [ | s [ |
% max. bok force kN [197 | [208 =S | [ |
% gasket forces

min. gasket force KN [164 | [28 | [152 | e |
E nominal gasket force [kN] |‘IG4 | |129 | |152 | \m |
max, gasket forcs kN [197 | &2 | [ | [0 |
E gasket stress

*  min. gasket stress [MPa] |51 | |4u | |47 | \49 |
E nominal gasket stress [MPa] |51 | |4ﬂ | |47 | ‘49 |
% max. gasket stress [MPa] |e1 | |5ﬂ | |7ﬂ | \ea |
H

: stress analysis gasket
compliance of maxmum allowable gasket stress |15°»1; | |12°»a | |W°»1; | ‘16‘31; |

stress analysis bolts

allowable stress [MPa] |5m1 | |5|}u | |4eﬂ | \-155 |
active cross section fmm 3 |254 | |254 | |254 | ‘254 |
a0al stress IMFa] [37 | [io1 | [ | s |
load ratio [19% | o= | [ R |

input maslk

.
@ noumesk |
.
—
:

:

. —_—

The header of the result mask (area 2) appears in dependence of the choices made
for preset data (area 1 of the input window). For each tab a different set of data will
be displayed in the results section (area 3). A detailed description of the different
result tabs is given in the results sections for the different program modules below.

On the left side (area 4), the arranged buttons have the following functions:
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remark: enter additional information about the current calculation (it is also

possible to print this information),

Intemal

p— [
coner [ | e L 1
L ] e L 1
I e
L ] emeswes [ ]

Cover.

nate for caleulation

calculation method: KTA 3211.2 (Standard)

wversion: 7.00

print
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save result: Saves the entire file, including the input values, calculation results
and the selected assembly requirements,

ol save ‘-

=22

- TN
i DN
{53 P
H-S2 QN
H-S2 R
{53 SN
=- E T
=-E3 53
D Backup Softwans
27 Backup TEMES fl.cal
l {7 Dichtungskennwerte

M- F-F

- EN 15916

{7 Excel DB

#-{Z1 KTA_KHS VE Code
#-Z3) TEMES flcal 4.2
D TEMES fl.cal zum Brennen
#-Z) TEMES flcal 4.3
#-C3] TEMES flcal 5.14
#-{Z) TEMES flcal 5.8
-2 TEMES flcal 6.00

B TEMES fical 6.07 Test
EI {13 TEMES flcal 7.0

: -] Signature
-3 TEMESfical 8.0
R0 Test

»

m

name

a95252|]83 EA-B52 Fanschverbindung Roh...

2| BER_020AB_26-27_B23A

2] C386040_Fa_d1

SlC386040_Ra_d2

aWérrnetausmer SBG 111257 KTA Test
=] Wametauscher SBG 111257 Test

modified on

10.10.2012 11:14:30
240822 12:21:57
28.08.2012 08:22:53
28.08.2012 08:22:54
05122012 10:01:04
04122012 14:45:58

file name:

(=)

‘ | cancel
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- print: With this button, the calculation data is sent to the configured default printer
or another printer installed. The scope (input, result) can be selected. If a PDF
writer is installed on the PC, the calculation can be saved as a pdf-file.

[ print Iér

prirter

PDF Complete -

V| print cover sheet

cover shest

@ without signature

signature editor/inspector

signature third-party
| print input
V| print results
QK cancel
[l

- input mask: back to the input mask to modify input values or to change the
calculation method,

- Close: Button, to close the software TEMESy ca Or to change the calculation
method.

In the following chapters the different input masks will be described in detail in the
context of the chosen calculation method.
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3.4  Program module KTA 3211.2 (KHS) — user interface

This chapter describes the input masks of the program module KTA 3211.2 (KHS) in
detail.

3.4.1 Mask “general”

In the mask ,general“ you can enter information about the calculation which are seen
on the printout.

input mask TEMES fi.cal (Copyright amtec GmbH) |
calculation method Egene’al‘élluad |ﬂange 1 Imised faces |bu|ls |lhread I gasket geomeirylgasket material I fl. 1 material |rr|aien'a| of bolts bk :
userd defined | = open file | IE save file |
weld-neck flange, cor
flange face 1 customer: | | logo: [{“"]' hd
type B (raised face) = | |
type of flange 2 | |
symmetrical flanges
flange face 2 | |
type B (raized face]
type of bolts calculation type: [Range calouiation accorcing to KTA 3211.2, draft March 2003 -
calculated: checked:
extension slesve . I
division: | | | ‘
no -
type of gasket name. | | | ‘
type |BC - flat gasket date: 05.03.2013 B~ 05.03.2013 [ERd '
signature:
(
revision: | |
| |
identification code: | |
nomenclature: [ |
close
TEMES

There are four panels for entering customer data, the name of the editor and the
auditor can be entered as well as the revision of the calculation. For a unique
assignment of the calculation to a flanged connection, a plant identifier, identification
code and a nomenclature (description) of the flange can be entered as alpha numeric
data.
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The logo of the customer you are making the calculation for must be in *.wmf-format
added in the installation folder of your TEMESy ¢4 installation (e.g. D:\TEMES flcal
7.xx\logo.wmf).

For optimal viewing and logo quality, we recommend an aspect ratio of 1:3.

This logo is then automatically added to the calculation printout.

These inputs can be stored with the button "save file" and are available for further
calculations.

With the button "open file" you can fill in all input fields on this mask with predefined
values.
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3.4.2 Mask “load “

In the mask "load" four load cases can be specified:

- assembly (assembly conditions, unpressurized, bolting torque)
- test condition (leak test)

- Operation 1 (eg normal operation)

- Operation 2 (eg operation with design conditions)

For each of the four load cases the loads temperature, internal pressure, external
axial force, shear force, external bending moment and torsional moment can be
defined. In the "transmission of shear forces" is specified whether these are
transmitted via interlocking or by friction.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

calculation method |genem| |§|03d ;lﬂange 1 Iﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts | bly|

;}Eﬂoﬁﬂ.ﬂ?mdam d userd defined = open file H savefile

& ange

weld-neck flange. eyl assembly test condtion load cond. 1 load cond. 2
flange face 1 temperature TIC] \ 2D| | 2D| | 1ED| | 2DD|
type B (raised face) - intemal pressure p [MPa] ‘ D| | E.5| | 3.5| | 5|
type offlange 2 addtional forces [manual input V]
weld-neck flange, cor = )

flange face 2 extemal adial force FRZ kN] \ D| | I}| | 3.3| | 3.2|
type B (raised face)  ~ shearforce Q kN] \ D| | D| | D.2| | D.1|
type of botts extemal bending moment MB [kNm] \ D| | D| | 0 5| | ] s|
torsion moment Mt [khm] \ D| | D| | D.1| | D.1|
extension sleeve . .

- = transmission of shear forces {RorF) ljl

T temperature bolts TSI | 20 | 20 | 180) | 200]
spiralwound gasket  ~ temperature flange 1 TF1[C] \ 2D| | 2D| | 1SD| | 2DD|
temperature flange 2 TF2[C] \ 2D| | 2I}| | 1ED| | 2DD|
temperature gasket oIC | 2 | 2 | 180) | 200]
% calculation remarks ‘FCI[ alle Bauteile wird die gleiche Temperatur angesetzt. Zusétz||

In accordance with the entries in the "temperature" input field, the temperature of
each load case is applied to all components of the connection. It is also possible to
assign individual component temperatures in the input fields below but if you enter a
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value in the “temperature” input field at the top of the mask, all individual component
temperatures for this load case are replaced with the global value.

Also affected by changes in temperature input are the strength values of the flanges
and bolts, unless they are read from the database.

These inputs can be stored with the Button "save file" and are available for further
calculations.
The reading of data is done via the button "open file" in this mask.
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3.4.3 Mask “flange 1¢

Depending on the selected flange geometry different input masks are available.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @
calculation method |genem| |Iuad ﬁange 1§|ﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts | bk :
KTA3211.2 {Standard ~ | -~ y Ny
= [= open file | save file | | code |
type of fiangs 1 userd defined H
weld-neck flange, cyl + flange geometry, cylindrical hub
flange face 1 flange code d SR |
- |
type B (raised face) nominal pressure / nominzl size l:l —
Sreaiiz=d outer diameter flange dF [mm]
weld-neck flange, cor =
i K
—— bolt circle diameter dt [mm] 170 _L———— 7—
type B (raised face) diameter of bolt hole dL [mm] 1 /
type of bolts thickness of flange ring hF [mm] I ?
inner diameter flange di [mm] |68.96 1 /
ECETEEET thickness of wall SRmm] [95 1 / ™ T i |
no - o
! 2 ] o I
type of gasket / I / i o)
spiralwound gasket I A 1k ¥
bind hole O —_— d.
L
d plle
>
o .
% calculation
& e=] ™™
B close

To illustrate the required input variables, a drawing of the part is displayed in the right
area, showing the nomenclature of the geometry sizes.

The numerical values can either be entered manually in the fields, or — if the
dimensions are defined in a standard — they can be read from a database. For this
purpose you find the button "code".
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geometry of flange

code:

type:

nominal pressure:

nominal size:

sefies:

cancel

The following different geometrical shapes can be defined for flange 1:

- loose flange, conical hub

d; Sk

» <
> <

Y

ho

Y

do R
dq
—
| | ;
. \
| N\
RN
I | :
I |
I .
| -
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- loose flange, cylindrical hub

dp . di  Sg_
dy - Cd 11
.| | ] N 7
ENININFEE T -
| _ : Ar————71=7171
| \ N=< | 7 i
. | | | v : %I\ _|_:_|_|
| | | i i
|_ _J_ 1 : // v
: ds > e >
- weld-neck flange, conical shell
di Sk,
i V) A
! % <
| e
i 1 Y
i 5707
! % Z!/cv
i — T
Jld
de J
de -

- weld-neck flange, cylindrical shell

N
<hF>

Y
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A blind flange can be modelled only as flange 2.

Container flanges are not explicitly listed in KTA 3211.2, therefore it must be adapted
to the model as good as possible.

A “blind hole” for welding neck flanges can be modelled on the mask of "flange 1".
For this purpose "blind hole"” must be selected. With that selection additional input
fields will appear.

These inputs can stored with the Button "save file" and are available for further
calculations.
The reading of data is done via the button "open file" in this mask.

3.4.4 Mask “flange 2“

Essentially the input masks for flange 1 and 2 are identical and the input options are
the same. Following differences should be noted:

- With the preselection "symmetrical flanges" you don’t need to enter the flange
geometry data for flange 2;

- A Dblind hole can be modelled only in flange 1,

- A blind flange must be modelled as flange 2.

d;
—Ly

d¢

A

he

NN

As
e -=-=.

Y

M

Y
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3.

D

.5  Mask “raised faces”

To accurately calculate the clamping length of the bolts and the effective pressed
gasket geometry you can define the geometry of the ,raised faces" for both flanges
in the mask ,raised faces” (if the selection has been made in the preset area before).

To illustrate the required input variables, a drawing of the selected raised faces is
shown with the required dimensions in the right area.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop'\Beispiel KTA3211-2 ﬁ
calculation method |genem| Ilaad |I'Iange 1 Iﬂange 2|§lﬁ\58d faDBS§|bohs |thread Igaska gecmawlgaska material | A. 1 material |materia| of bolts Iassembryl
KTA 32112 (Standard ~ .
W v sediieiaser | = open file | E save file |
Id-neck fl , cyl .
welgnecktiange. et v raised face flange 1
flange face 1
type B (raised face) - code
type of flange 2 nominal pressure / nominal size I:l | _
weld-neck flange, cor - _ | % I
flange face 2 type B raised face) \ i k .
> i |
type B (raised face) v outer diameter raised face d1 [om] 122 f1 - - .
type of bolts height of raised face £1 [mm] A ad 1'
—
extension slesve
type of gasket
spiralwound gasket -
raised face flange 2
nominal pressure / nominal size l:l |
B (asedoce) \ | ‘ i
e st N |
& ¥ | \ 1
% e outer diameter raised face dl [mm] (122 f1 > o .
25 calculation
height of raised face 1 [mm] A g d 1'

close
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The following raised faces geometries are available:

- type A (flat face)

N\

B I
\

- type B (raised face)

FINEEN\\

- type C (tongue)

7

f2 - 5

Q
=

A

- type D (groove)

- type E (spigot)

f2
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- type F (recess)

! e
! X !
4 & ! A /
fl ' ' 3
A (%) y A
< @ di
- type G (O-Ring spigot)
1 |
N !
N RNy
f1 i N\ I f2
A adw A
< @ d1
- type H (O-Ring groove)
1 |
ﬁ o RRANN A
f4v k ! AN \ ! | 3
A ’ I a7z '
< Dy
- type | (RTJ- groove)
|
E2" \ ' N N \E1
» -;F - P
_1 gK
- type J (chamfer)
1
1
NN
f1 L ' P
@ d5

& d1

Fy
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After you have selected "symmetrical flange" in the dialog box "flange 2" and chosen
a raised face for this flange, the opposite side is automatically set to the raised face
that fits to flange 1. |If this is not desired, an individual input must be done for
"flange 2".

Also, the gasket surfaces can be stored with the button "save record” and are
available for further calculations again. The reading of this data is done via the button
"open data" on the same mask.

On a blind flange it is important to ensure the correct entering of the raised face,
because the flange thickness of the central portion of the flange must be considered.
An additional input of a raised face (Form B) would mean in this case a too large
clamping length of the bolt. It is therefore recommended to select the raised face
“type A”.



TEMES

User Manual

fl.cal Seite 36
3.4.6 Mask “bolts*”
Depending on the selected type of bolt various input masks are available:
- |

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

calculation method
KTA3211.2 {Standard ~
type of flange 1
weld-neck flange, cyl

flange face 1

type B (raised face) =
type of flange 2
weld-neck flange, cor =
flange face 2

type B (raized face]
type of bolts

extension sleeve
no -
type of gasket

spiralwound gasket -

version

@

remark
calculation
save

open

B close

|genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces ‘;boﬂs Ellhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts

userd defined

Recommended thread size
code of bolts

thread

shank diameter

shank length

total length

diameter intemal bolt

remars

open file | H save file |

code

geometry of anti-fatigue bolts

H

M24
oo
<t
o
T —

3
I
w
ds =
-
v

To illustrate the required input variables, a drawing of the part is shown in the right
area, showing the nomenclature of the geometry sizes.

At the top line of the input mask, the recommended thread is displayed, which is

defined by the flange geometry previously defined.

The numerical values can either be entered manually in the fields or — if the
dimensions are defined in a standard — they can be read from a database. For this
purpose the button "code" is available.
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geometry of bolts ﬁ

code:

thread:

cance

After determining the bolt, the program automatically moves to the input mask
"thread geometry" to select the standard thread (and after the choice of the standard
thread back to the screen "geometry screws").

[ geometry of thread @1
code:
|DIN 13 -
pitch:
l )
1.5
; \
3

When the bolt geometry is entered manually into the fields, the thread geometry is
defined directly in the mask.
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For the bolts different forms are available:

- Screw

g

- anti fatigue bolt

ls

- stud bolt
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- stud metal end

dn
4 Lt u
1 Y
| i A A
b,
X1
u Y V |
A
X2
| \ 4 A4
A
u b1
Y
A

The input variables in the input mask "bolts" can be stored with the button ,save
record” and are available for further calculations again. The reading of data is done
via the button "open data" on the screen
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3.4.7 Mask “thread*

For the geometry data of the thread a separate input mask is available.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

|genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces I bolts |§lhfead§|gasl(ei geometry | gasket material Iﬂ 1 material I material of bolts bly|

calculation method

KTA3211.2 (Standard | N : :
= [= open file | save file | | code |
type of fiangs 1 userd defined H
weld-neck flange, cyl ~ thread
flange face 1 thread code DIN2510.81.2
type B (raised face) =
thread M24
type of flange 2 d
weld-neck flange, cor v | PN F fom] 4 I
el basic pitch diameter 42 om] [216539 do
—_—
type B (raised face] = thread core diameter dk [mm] (159,691 d

type of bolts nominal diameter dn[mm] (23413
antifatigue bolt

extension sleeve

type of gasket
spiralwound gasket - P

I
I
I

version

@

remark

calculation

save

open

B close

——————a = —— = = —

Here you have the option of manually entering the thread geometry or the selection
of a standard geometry.

[ geometry of thread @1
code:
| DIN 13 -|
pitch:
l )
1.5
: |
3
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In this mask "thread" the number of bolts of the bolted flanged joint is defined.

These inputs can be stored with the button "save file" and are available for further
calculations.
The reading of data is done via the button "open file" in this mask.

3.4.8 Mask “extension sleeve*
If you selected a flange with extension sleeves on the left side, a separate input mask
appears. In this mask the outside diameter, the inner diameter and the height of the

extension sleeves need to be entered.

The extension sleeves are used to calculate the correct clamping length of the bolts
and spring as an additional element in the flanged joint.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

= . |

calculation method material of extension sleeve I |

KTA3211.2 {Standad ~ general |Inad |ﬂange ] Iﬂange Zlmised faces I bolts Ilhread|E_gﬁ__ﬂ_l_'[lﬂﬁ_’_Qf__l??ﬁ_ﬁlj_ﬁ\ﬂ’j__ﬁ‘ﬁl?yfg_élgasket geometrylgaske{ material | fl. 1 material | material of bnhs|

bl userd defined | = open file | H savefils | | Nom |

weld-neck flange, cyl

flange face 1 geometry of extension sleeve

type B (raised face) outer diameter dA [mm] l:l

prcuied inner diameter dl [mm] I:I

weld-neck flange, cor =

flange face 2 b Az I:I

type B (raized face] I

type of boits remarks |

extension sleeve

type of gasket

spiralwound gasket -

version

i@i

remark

calculation

save

open

close




TEMES User Manual

fl.cal Seite 42

These inputs can be stored with the button "save file" and are available for further
calculations.

The reading of data is done via the button "open file" in this mask.
3.49 Mask “gasket geometry*
Depending on the selected flange geometry different input masks are available:

To illustrate the required input variables, a drawing of the gasket is shown in the right
area, showing the nomenclature of the dimensions:

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

i - ]
calculation method material of extension sleeve I |

KTA 32112 (Standard genersl |Inad |ﬂange 1 Iﬂange Zlmised faces I bolts Ilhread I geometry of extension sleeve |5\9§§_|§_{3I__g§_0__|_'r_lﬂ[)_’§|gaske¢ material |ﬂ 1 material | material of bnhs|

|

bl userd defined | = open file | E save file | ‘ code |

weld-neck flange, cyl

flange face 1 gasket geometry

type B (raised face) =

type of flange 2 geometry data spiralwound gasket

weld-neck flange, cor quantity of gaskets 1 d z

flange face 2 inner diameter inner ring d0 [mm] I:I - d »

type B (raised face) = inner diameter gasket d1 [mm] | d ;

ecoibols outer diameter gasket d2 [mm] ‘—d
» o
extension sleeve MR R e U o] I:I r I
i h NNN\\ZZZZZ

3
type of gasket rubber lining [mm] l:l

spiralwound gasket -

version

@

remark

calculation

save

open
& remarks

close

The different gasket parameters can either be entered manually or, — if the
dimensions are defined in a standard — they can be read from a database. For this
purpose the button "code" is available.
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These inputs can be stored with the button "save file" and are available for further
calculations.
The reading of data is done via the button "open file" in this mask.

The following different types of gaskets can be defined in order to achieve an
accurate determination of the effective gasket surface and the acting lever arms:

- flat gasket (Form FF)
da

hM.///

A

- non-metallic flat gasket (Form IBC / TG / SR)

< da
hﬂ //
Y Z
- rubber gasket with inserts
i da
A
h W
4 /
- sheet gasket with inner eyelet
da

<
<

A

W
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- spiral wound gasket
ds

A

do

A

di

<
<

h ////\\\\\\\ 22

- sheet gasket with PTFE envelop

<
<

A LTINS NONIINNN

W A/

Yo EOONNNNNNN

- metallic gasket with flat or corrugated profile (type SC)
da

W AAAAAAAA ),

- metallic gasket with flat or corrugated profile (type CR)
ds

<
<

d»

i

d;

<
«

iINNZ77

- RTJ-gasket (ovale type)

\4

A
“ZD

O
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- RTJ-gasket (octogonal type)

H
! P
> C <
- kammprofile gasket
{SAN
A
< @ di
P @d2
< @ ds
- metall cased gasket with layers
< ds
h P do
o
‘k N
h [
Y < ——
- welded lip gasket
|- dn
«— @
) dj
T2 Ty
SN\
- lense gasket
e S
b,
R
b1 \
¥
3 d1
P 3 d2
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3.4.10 Mask “gasket material®

In the input mask "gasket material* the gasket characteristics are entered to DIN
28090-1.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

i - ]
calculation method material of extension sleeve I |

KTA 32112 (Standard ~ genersl |Inad |ﬂange 1 Iﬂange Zlmised faces I bolts Ilhread I geometry of extension sleeve |gaske¢ geometry

|R. 1 material | material of bots |

|

ppsuifizgs] userd defined | = open file | H save file | | code |
weld-neck flange, cyl
flange face 1 gasket characteristics

type B (raised face) =
type of flange 2

weld-neck flange, cor =

flange face 2 gasket manufacturer ‘

type B (rzised face) = gasket marking ‘Sp\mldichtung mit Graphiteinlage I

type of bolts material | [

scope \15Dbar-|_n.1 40 MPa-300°C |

extension sleeve

type of gasket assembly test condtion  load cond. 1 load cond. 2

spiralwound gasket temperature TD[C] | 2 | 20 | | 200]
minimum gasket stress o min [MPa] ‘ 4D| | EE| | 35| | 35| |

max. gasket stress o max [MPa] | 20 | 420 | a0 | 420]

E-Modul ED [MPa] \ ADDD| | aDDD| | 4DDD| | 4DDD| |
creep of gasket A hD [mm] \ D| | D| | D| | D| I
thermal expansion coefficient a [1E5/K] ‘ 1| | 1| | 1| | 1| ||

T R —— wl-1 | 01 | 01 | 0] | 01| '

safety coefficient SDI[-]

| |

Standard data are not available for the gasket characteristics or no longer reflect the
state of the art.

Gasket characteristics given from the manufacturers can be stored with the button
"save file" and are available for further calculations.
The reading of data is done via the button "open file" in this mask.

The gasket characteristics oyy. and ogy. Which define the minimum required gasket
stress during assembly and during operation shall be specified depending on the
required tightness class.

In the software TEMESy s the values for ogyy are entered in the input field
"minimum gasket stress" for the test condition and load cond. 1/2.
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For the assembly condition the minimum gasket stress that is required to obtain the
target ogu/. during operation is entered in this field, not the minimum gasket stress

Gvu/L-

The modulus of elasticity of the gasket is dependent on the previously applied
maximum gasket stress, from which the gasket is unloaded again.

In a first approximation, therefore, the modulus of elasticity of the gasket should be
determined from the minimum surface pressure that is required for ogy.. If the first
calculation run reveals that a much higher gasket stress can be applied during
assembly, the modulus of elasticity should be adjusted and another calculation run
should be performed.

The creep of gasket A hD indicates the creeping of the gasket for the applied gasket
stress and temperature.

Thermal expansion coefficients are also not available for the gasket materials. The
default value is 10 » 10° 1/K. As the gasket height normally is small compared to the
thickness of the flange ring this approximation is acceptable.

The coefficient of friction for the gasket material is required to calculate the additional
axial force needed to transmit shear forces and torsion moments. If no test results
are available the coefficient of friction can be defined according to KTA 3211.2 as
follows:

- 0.05 for gasket PTFE-based,

- 0.1 for graphite gaskets,

- 0.15 with metallic pads with a smooth surface and
- 0.25 with uncoated fiber based gaskets.

The safety coefficient used in the dimensioning calculation is set to 1.2.
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3.4.11 Mask “fl. 1 material”

In the input mask "fl. 1 material", the strength characteristics of the material used for
flange 1 or the stub/flare of a loose flange can be entered. At the same time can you
can choose the material for the other flange (flange 2, loose flange 1 / 2) if they are
made of a different one. Therefore you must click the corresponding check box
"separate material input of:" in the input mask.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @
calculation method material of extension sleeve I bl :
KTA 3211.2 {Standard v] general |Inad |ﬂange 1 Iﬂange Zlmised faces I bolts Ilhread I geometry of extension sleeve |gaske¢ geometry | gasket material |ﬂ 1 matena\: ial of bnhs|
e userd defined | = open file | H savefils | | code |
weld-neck flange, cyl
flange face 1 material flange
type B (raised face) - separate matenal input of : | flange 2
type of flange 2
weld-neck flange, cor =
T mateial name /number [1:4550 (x 6 C-Nikb 18 10) |
type B (raised face) v | code: [DIN 17440 (09/96) |
type of bolts form of manufacture ‘St'abe und Schmiedesticke d;s =<160 mm |
© feric Py
extension sleeve ) .
s 7 © et e
yes -
type of gasket assembly test condtion  load cond. 1 load cond. 2
spiralwound gasket temperature TFI[C] | 2 | 20 | | 200]
strength parameter Rp0.2T [MPa] \ 2D5| | 2D5| | 1s1| | 15?|
strength paramater RmT [MPa] | 510 | 510 | | |
El _— modulus of elasticity ER [MPa] \ 2DDDDD| | 2DDDDD| | ‘IB?EDD| | ‘IBEDDD|
thermal expansion coefficient a [1E5/K] \ 1.52| | 1.52| | 1.ss| | 1.?|
remark
safety coefficient 5B1-] \ 1.1| | 1.1| | 1.1| | 1.1|
% calculation
save
remaris

open

close

The values can be entered manually or imported into the fields from a database. For
this purpose the "code" button is available.
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r© 5
rmatenal I,i:h,l

materal selecton:

@ name number

materail name:

code:

form of manufacture

cancel

After the selection of the material via material name or number, the code can be
defined in a dialog box, and finally you can select the form of manufacture in a third
dialog box.

As long as you make no changes to this selected data from the database, the values
are also automatically updated when you are changing the temperature of a load
condition. This does not happen if you modify or enter the data manually.

Manual inputs can be stored with the button "save file" and are available for further
calculations again. The reading of data is done via the "open file" also on this mask.
3.4.12 Mask “loose flange 1 material®

For the material of loose flange 1, there are the same functions as for the material of

flange 1 available. To enable this input mask for the loose flange 1 you need to
activate ,Separate material input for loose flange 1" in the mask “fl. 1 material®.



User Manual

TEMES

fl.cal Seite 50

3.4.13 Mask “fl. 2 material”

For the material of flange 2 there are the same functions as for the material of flange
1 available. To enable this input mask for flange 2, you need to activate ,Separate
material input flange 2" in the mask “fl. 1 material®.

=

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

material of extension sleeve I bk :

general |Inad |ﬂange 1 Iﬂange Zlmised faces I bolts Ilhread I geometry of extension sleeve |gaske¢ geometry | gasket material |ﬂ1 material: . 2 materal I material of hnlts|

open file | B

calculation method
KTA3211.2 {Standard ~
type of flange 1
weld-neck flange, cyl

|

userd defined | = save file | | code |

flange face 1 material flange

type B (raised face) =

separate matenal input of : flange 2
type of flange 2
weld-neck flange, cor =
T mateial name /number [1:4550 (x 6 C-Nikb 18 10) |
typeB (raised face) ~ | code: [DIN 17440 (09/96) |
type of bofts fom of manufacturs ‘St'abe und Schmiedesticke d.s =<160 mm | I
extension sleeve
N © austente e
yes -
type of gasket assembly test condtion  load cond. 1 load cond. 2
spiralwound gasket temperature TFI[C] | 2 | 20 | | 200]
strength parameter Rp0.2T [MPa] \ 2D5| | 2D5| | 1s1| | 15?|
strength parameter RmT [MPa] | 510 | 510 | | |
modulus of elasticity ER [MPa] \ 2DDDDD| | 2DDDDD| | ‘IB?EDD| | ‘IBEDDD|
thermal expansion coefficient a [1E5/K] \ 1.52| | 1.52| | 1.ss| | 1.?|
safety coefficient 5B1-] \ 1.1| | 1.1| | 1.1| | 1.1|
% calculation
save
remarks

open

close

3.4.14 Mask “loose flange 2 material®

For the material of loose flange 2, there are the same functions as for the material of
flange 1 available. To enable this input mask for the loose flange 2, you need to
activate ,Separate material input loose flange 2" in the mask “fl. 1 material“.
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3.4.15 Mask “material of bolts”

In the input mask "material of bolts" the strength characteristics of the material can be
entered.

It offers the same functionality like in the input mask “fl. 1 material” for the material of
flange 1.

3.4.16 Mask “material of extension sleeve”

In the input mask "material of extension sleeve", the strength characteristics of the
material can be entered.

It offers the same functionality like the input mask of the material of flange 1.
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3.4.17 Mask “assembly”

The last input mask contains the information that is necessary for the calculation of
the assembly requirements specifications, such as tightening device, scatter band of
the tightening and friction coefficients.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 &]
calculation method general [load | flange 1| flange 2 | mised faces I bolts Ilhread I geometry of extension sleeve |gasket geometrylgasket material | fl. 1 material Iﬂ. 2 material I material of buhsl
KTA 3211 2 (Standard | |material of extension sleeve |:2
e userd defined | = open file | H savefils |
weld-neck flange, cyl
flange face 1
type B (raised face)  ~ tightening device [torque wrench -
pesiotfima scatter of bolt force g1+
weld-neck flange, cor =
flange face 2 Tl e i EI
type B (raised face) thread friction coefficient uiG
type of bolts friction factor connecting surface uk 012
antifatigue bolt -
% remarks ‘Streuung wird zur Absichenung der Einzelschraubenkraft berlich
yes -
type of gasket

spiralwound gasket -

version

=
@
£

i@i

remark

calculation

save

open

close

B 8| D
) |

The tightening device can be selected from a drop down list. The associated
scattering values used to calculate the bolt force are provided in Annex C of
EN 1591-1.

Additional tightening devices with other scatter values can be stored as user records
with "save file" and are available for further calculations via the button "open file".

In the draft rule change proposal of KTA 3211.2 it is mentioned that the tightness
proof must be provided with the average computational bolt force, so that the
negative dispersion value g;. can be set to "zero". The strength analysis of the
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flanges and the bolts must be considered with the scatter band of the tightening
device.

Verify the strength of the flanges and bolts is to exhibit, taking into account the
scatter band of the tightening. For assembly with a torque wrench the factor of "0.2"
IS proven.

3.5 Program module KTA 3211.2 (standard) — results

With the "calculate" button the calculation is started. If all input data is available, the
program displays after the end of the calculation routine the output mask "strength
and tightness proof" in which the maximum permissible bolt force and torque as well
as the bolt elongation are displayed.

result mask Desktop\Beispiel KTA3211-2 [
Intermediary result 1 I Intermediary result 2 I Intermediary result 3|
batt force I dimensioning of holts I fl. 1 dimensioning | fl. 2 dimensioning I presetting |§_P{99f__b0h and gasket ;| stress analysis flange 1 | stress analysis flange 2 |
assembly test condition  load cond. 1 load cond. 2

Stress and tightness proof

bolt force
min. bokt force [kN] |1 64 | |1 73 | |1 S5 | ‘ZDD |
nominal bolt force KNI [164 | [ | s [ |
max. bolt force kN [197 | [208 =S | [ |
gasket forces |
min. gasket force KN [164 | [28 | [152 | e |
nominal gasket force [kN] |1 64 | |125 | |1 52 | \14? |
max. gasket force kN] |1 97 | |1 62 | |225 | \22[: |
gasket stress
min. gasket stress [MPa] |51 | |4[> | |47 | \45 |
nominal gasket stress [MPa] |51 | |4D | |47 | \45 |
max. gasket stress [MFa] |s1 | |5D | |TD | \ss |
stress analysis gasket
compliance of maxmum allowable gasket stress |1 5% | |123‘> | |T 7% | ‘183'; |
:tur::esa::?sﬂss: ot [MPa] |5I}I} | |5DD | |4BD | \455 |
active cross section fmm 3 |254 | |254 | |254 | ‘254 |
i a0al stress IMFa] [37 | [io1 | [ | s |
load ratio [19% | o= | [ R |

In the head of the result mask multiple tabs appear. These tabs give access to the
various output masks. The individual result masks are described below.
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3.5.1 Mask “bolt forces*

In the output mask "bolt forces" the calculated bolt forces are shown according to
KTA 3211.2 Appendix A 2.9.4

In detall, there are the forces due to internal pressure, the additional forces from an
active axial pipe force or bending moment, the ring-shaped surface force, the
additional force required to transfer shear forces and torsion moments and the
minimum required gasket force. All these forces result in the bolt forces required for
each load condition.

Finally, the required assembly bolt force is determined, which must be used for all
further steps for the dimensioning of the components. This required bolt load for the
assembly condition is not the same as the bolting-up which is determined in the final
detailed tightness and strength assessment after all dimensions have been defined.

result mask Desktop\Beispiel KTA3211-2 @1
Intermediary result 1 I Intermediary result 2 I Intermediary result 3|
g‘EEi{’fEﬁEé ‘ dimensioning of bolts I fl. 1 dimensioning | fl. 2 dimensioning I presetting I proof bolt and gasket | stress analysis flange 1 | stress analysis flange 2 |
assembly test condition  load cond. 1 load cond. 2
calculation of bolt forces
required bolt force in service condition kN] | | |1 83 | |152 | ‘2[)2 |
axial force {addition bending momert) kN] |D | |24 | |42 | \45 |
aial force (subtraction bending moment) [kkM] |D | |24 | |-5' | H |
adial fluid-pressure force [leM] | | |2A | |1 3 | ‘1 9 |
additional axial force kN] |D | |D | |3 | \3 |
additional force caused by moments [kN] |D | |I} | |ZE | ‘ZE |
minimum gasket force in service [N} | | |11E | |11B | ‘115 |
fing surface force [kkM] | | |2D | |11 | ‘15 |
additional axial load [kN] | | |D | |D | ‘D |
allowable gasket force in service [kN] | | |135D | |135D | \135[: |
required bolt force in test condtion [kN] | | |1 95 | | | ‘ |
minimum gasket force in assembly [kkM] |125I | | | | | ‘ |
maximum gasket force in assembly [leM] |'I 350 | | | | | ‘ |
required assembly bolt force kN] |2D2 | | | | | ‘ |
__ﬂ p— stripping resistance shear forces
- addtional axial load | EEE] [EEE] [EEE] |
& ] -
required gasket force + additional axial force | | |1 2 | |1 49 | \1 45 |

input maslk

close

L )
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For existing bolted flanged joints the sizing calculation is not required since the
detailed analysis of a leak and strength assessment can be regarded as superior. In
this case, the estimated assembly bolt force from the sizing calculation can be used
as initial value for the detailed proof.

3.5.2 Mask “dimensioning of bolts*®

In the mask "dimensioning of bolts" the results for the dimensioning of the bolt are
shown:

result mask Desktop\Beispiel KTA3211-2 [

Intermediary result 1 | Intermediary result 2 I Intermediary result 3|
bott force | dimensioning of bolts | fl. 1 dimensioning | fl. 2 dimensioning I presetting I proof bolt and gasket | stress analysis flange 1 | stress analysis flange 2 |

assembly test condition  load cond. 1 load cond. 2
dimensioning of bolts

allowable stress [MPa] |5rm | |5DD | |33? | \333 |
required bolt diameter [mm] |E.D1 | |?.53 | |5-.51 | \5.52 |
exdstent boh diameter mml [1800 | [1Bo0 | [iBoo | [Bo0 |
load ratio |453-, | |423-, | |533-, | \55:-, |

remark

The required bolt diameter is safeguarded according to KTA 3211.2 Appendix A
2.9.4.3.

To determine the allowable stress of the bolt material a safety factor of 1.1 (assembly
and test condition) and 1.5 (load cond. 1/2) respectively is applied for the
dimensioning of screw and studs. For all other types of bolts a safety factor of 1.3
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(installation and test condition) and 1.8 (operation 1/2) respectively is applied. The
safety factors are fixed default values in TEMESy cal.

For existing bolted flanged joints the sizing calculation is not required since the
detailed analysis of a leak and strength assessment can be regarded as superior. A
shortfall of the required bolt diameter is tolerable in this case.

3.5.3 Mask “fl. 1 dimensioning*

In the dimensioning the required modulus of resistance of the flanges is safeguarded
in accordance with KTA 3211.2 Appendix A 2.10.4.

For existing bolted flanged joints the sizing calculation for flange dimensions as well
Is not required since the detailed analysis of a leak and strength assessment can be
regarded as superior. A shortfall in the required modulus of resistance is tolerable in
this case.

result mask Desktop\Beispiel KTA3211-2 [

presetting I proof bolt and gasket | stress analysis flange 1 | stress analysis flange 2 |

assembly test condition  load cond. 1 load cond. 2
flange 1 dimensioning

required resistance of flange in section A - A [mm 3] |4.EEE+D~4 | |3.5?E+Dd | |5.325+[:~4 | \5.SDE+D4 |
existent flange resistancs in section A - A mm 3] |s.525+n4 | |s.525+n4 | |s.525+n4 | \5.52554 |
load ratio [67% | 7= | [p2= | [e8% |
required resistance of flange in section B - B [mm 3] | | | | |- | ‘- |
existent flange resistance in section B - B [mm 3] | | | | |— | ‘— |
o o [ S I S
required resistance of flange in section C - C [mm ] |4.BEE+IM | |3.555+m | |A.?5E+[M | ‘5.13E+D4 |
existent flange resistance in section C - C [mm 3] |5.355+n4 | |5'.44E+D4 | |5.45E+D4 | \5.33554 |
load ratio [52% | [ | [52= | [ |

remark

save result
piri

input maslk

close

B 4| |l |& &
|
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For flanges with cylindrical neck the sections A-A (transition flange face to neck) and
C-C (in flange face) are evaluated. For flanges with conical neck the section B-B
(transition between neck and pipe) is evaluated as well. For loose flange joints the
loose flange itself is evaluated additionally.

For this purpose a modification to KTA 3211.2 is applied. The starting point of the
load transmission from the loose flange to the collar / raised edge is moved to the
outer edge of the collar / raised edge, reducing the lever arm to a value of a=ap. In a
strict approach to KTA 3211.2 the loose flanges are overloaded at relatively low
forces. FE analyses confirm this approach.
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3.5.4 Mask “fl. 2 dimensioning “

In the dimensioning of flange 2 the required modulus of resistance is safeguarded
according to KTA 3211.2 Appendix A 2.10.4. Apart from that the blind flange is
safeguarded according to KTA 3211.2 Appendix A 2.7.3.2.

result mask Desktop\Beispiel KTA3211-2 [

stress analysis blind flange I Intermediary result 1 I Intermediary result 2 | Intermediary result 3|
balt force I dimensioning of bolts I fl. 1 dimensioning | dimensioning blank flange | presetting | proof bolt and gasket | stress analysis flange 1

assembly test condition  load cond. 1 load cond. 2
dimensioning blank flange
required wall thickness [mm] | | |24 | |2CI | ‘24 |
existent thickness of wall [mm] | | |27.u | |27.ﬂ | \2711 |
Ioad ratio | | [esx | [B= | [esx |

i

remark

save result

For blind flanges the required thickness is safeguarded in the middle part of the
flange.
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3.5.5 Mask “proof bolt and gasket”
Just after the calculation routine is finished, the program displays this result mask.

During the calculation the assembly bolt force is increased until — under consideration
of the scatter due to the selected tightening device — one of the components has
reached 100% of its allowable stress. For this force, the associated bolt elongation
and the associated tightening torque are reported (in accordance with VDI 2230). At
the same time this force is held as a maximum permissible bolt force in load
conditions 1 and 2.

result mask Desktop\Beispiel KTA3211-2 [

stress analysis blind flange I Intermediary result 1 I Intermediary result 2 | Intermediary result 3|
balt force I dimensioning of bolts I fl. 1 dimensioning | dimensioning blank flange | presetting | proof bolt and gasket | stress analysis flange 1

assembly test condition  load cond. 1 load cond. 2
Stress and tightness proof

bolt farce

min. bokt force [kN] |1ss | |174 | |134 | \139 |
nominal bolt force KN [166 | 174 | a2 | [es |
max. bolt force KN [199 | [eo8 | |26 | [0 |
gasket forces

min. gasket force KN [166 D | [s1 [IIES |
nominal gasket force [kN] |1ss | |13D | |151 | \155 |
max. gasket force kN] |155 | |153 | |215 | \2[:5 |
gasket stress

min. gasket stress [MPa] |52 | |4[> | |5D | \43 |
nominal gasket stress [MPa] |52 | |4D | |5D | \43 |
max. gasket stress [MFa] |52 | |51 | |sr | \55 |

stress analysis gasket
compliance of maxmum allowable gasket stress |1 5% | |123‘> | |T 6% | ‘153'; |

. stress analysis bolts

allowable stress [MPa] [500 [ D | [ |
active cross section Imm 3 |254 | |254 | |254 | ‘254 |
M il stress IMFa] (38 | [ioz [IE | [z |
load ratio [20% | [o% | [eex | [ |

B close

The user can now choose the assembly bolt force in the field "chosen assembly bolt
force" under the tab “assembly presetting”. Based on the selected force all results are
recalculated and reported. When choosing the assembly bolt force it is necessary to
ensure that the maximum allowable bolt force for the assembly condition is not
exceeded and that it is not too small in order to avoid unloading of the gasket down
to gasket stresses below the minimum value.
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Based on the “chosen assembly bolt force” the minimum and maximum bolt force or
gasket stress is determined under consideration of the scatter band of the tightening
device. The minimum gasket force and gasket stress respectively is used for the
tightness proof. The maximum bolt force and gasket force respectively is used for
stress analysis.

With the forces determined for assembly conditions the forces for all subsequent load
conditions are calculated. Therefore stiffness and thermal expansion of the individual
components are considered according to KTA 3211.2 2.10.6 Appendix A. The
minimum forces are used for the tightness proof and the maximum forces are used
for stress analysis.

In the detailed stress analysis for the bolts a safety factor of 1.1 is applied according
to KTA 3211.2 table 6.7-2 (no. 5: “... considering the tensioning condition”).
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3.5.6 Mask ,stress analysis flange 1*

For the determined maximum forces in each condition the required moduli of
resistance are recalculated and safeguarded against the existing moduli of resistance
of the flanges.

result mask Desktop\Beispiel KTA3211-2 [
Intermediary result 1 I Intermediary result 2 I Intermediary result 3|
bott force I dimensioning of bolts I fl. 1 dimensioning | fl. 2 dimensioning I presetting I proof bolt and gasket |§_§_l_{§_s_s analysis flange 1 :| stress analysis flange 2 |
assembly test condition  load cond. 1 load cond. 2

stress analysis flange 1

allowable stress [MPa] |1 59 | |1 59 | |125 | \122 |

acting moment in section A- A (Nmm] [75BE+06 | [811E+06 | [9.24E<D6 | [947E+06 |

exigtent flange resistance in section A - A [mm 3] |S 52E+0d | |S h2E+04 | |S h2E+04 | ‘S 52E+0d |

stress in section A- A [MPa] |35 | |55 | |1D5 | \111 |

load ratio [p6% | [ | [ | [ |

acting moment in section B - B [Nmm] | | | | |- | ‘- |

existent flange resistance in section B - B [mm 3] | | | | |- | ‘- |

stress in section B - B [MPa] | | | | |f | ‘f |

oad et N ) S ) S .

acting momert in section C - C [Nmm] |? 58E+06 | |s ADE+06 | |7 32E+06 | \?A?Eafms | |

existent flange resistance in section C - C [mm 3] |5.3?E+Dd | |5.335+04 | |E.EEE+D4 | \s.m;»,m | '
stress in section C -C [MPa] |s1 | |ss- | |53 | \ss |
load ratio [51% | s | [p7= | [= |

For flanges with cylindrical neck the sections A-A (transition flange face to neck) and
C-C (in flange face) are evaluated. For flanges with conical neck the section B-B
(transition between neck and pipe) is evaluated as well. For loose flange joints the
loose flange itself is evaluated additionally.

For flanges at the tension protection during the detailed analysis according to KTA
3211.2 2.10-1 Table A ("considering the tension state ..." No. 4) always use a safety
facor of 1.1.

At small sizes (diameter ratio dF / di> 2) still takes a requirement for tension
reduction by a factor ®, which is included in the software TEMESy cal
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If flange 1 is designed with a blind hole, the required depth is calculated according to
KTA 3211.2 Appendix A 2.9.4.4.2. There the stripping strength of the bolt thread, the
stripping strength of blind hole thread and adherence to a tried and tested criteria is
checked. Failure to meet any requirement of this limiting criterion is explicitly shown.

3.5.7 Mask “stress analysis flange 2*

The tension protection of flange 2 is the same lilke the protection of flange 1.
A special feature represents only the blind flange, which is regarded like the
dimensioning acc. to KTA 3211.2 Appendix A 2.7.3.2.

3.5.8 Mask “Intermediary result 1°

To make the calculation for the user easier to understand, various intermediate
results for flange 1 are shwon, such as the ®- factor, or lever arms ort he distance of
their centres.

With the help of these intermediate results, it should be possible to verify individual
calculation steps. These intermediate results are also displayed on the printout of the
calculation.
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result mask Desktop\Beispiel KTA3211-2

=

bolt force I dimensioning of bolts I fl. 1 dimensioning | fl. 2 dimensioning I

bly presetting I proof bolt and gasket I stress analysis flange 1 I stress analysis flange 2 |

| Intermediary result 2 I Intermediary resutt 3|

Intermediary result flange 1
reduction factor of allowable stress
lever am gasket force

lever am pipe force

lever am ring surface force

lever am cross section C-C

lever am loose flange

distance center of mass

distance center of mass

effective bolt cycle diameter
intermediate value

intermediate value

required wall thickness of hub
required ring thickness (dimensioning)

required ring thickness
remark

save result

pri

input maslk

close

assembly test condition  load cond. 1 load cond. 2

ol
al [mm]
aR [mm]
aF [mm]
al [mm]
o) [
&1 [mm]
&2 [mm])
dL fmm]
.8
LE)
s1fmm] [D.00 | [os5 | [z | [4 |
hS [mm] |?4? | |6?8 | |91M | ‘9?6 |
hS [mm] |?.29 | |?.63 | |11.12 | \1194 |

3.5.9

Mask “Intermediary result 2“

In this output mask, intermediate results for flange 2 are reported.

3.5.10 Mask “Intermediary result 3"

Also in this issue mask interim results are reported in order to make the calculation

for the user to easier understand.
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result mask Desktop\Beispiel KTA3211-2

]

Intermediary result 1 [ Int

bolt force I dimensioning of bolts I fl. 1 dimensioning | fl. 2 di

sioning I assembly presetting I proof bolt and gasket I stress analysis flange 1 I stress analysis flange 2 |
diary resuit 2 |} Intemediary resUi 3 §

thermal expansion

different thermal expansion

spring rate

spring rate bolt

spring rate flange 1

spring rate loose flange 1

spring rate flange 2

spring rate loose flange 2

spring rate blind flange 2 (gasket force)
Federkonstante Blindflansch 2 (lnnendruck)
spring rate gasket

clamping length

remark
save result
piri

input maslk

close

assembly test condition  load cond. 1 load cond. 2
AW [mm] |u.uu | |u.u41 | |4105 | \41.05
[N/mm] |54?E+1}E | |547E+ﬂe | |5125+u:5 | \503&1}5 |
[M/mm] |1.31E+418 | |1.31E+DE | |1.23E+DE | \1.22E+u3 |
/mm] [ | [ | E | E |
IN/mm] [115E+08 | [1.15E-08 | [1.08E-08 | [1.07E<08 |
/] | | [ | [ | [ |
/] [ | [ | [ | |
/mm] [ | [ | E | E |
[N/mm] [286E+06 | [286E+06 | |[286E+06 | [286E+06 |

o

.

These are the thermal expansion, the spring constants of the individual components
of the flange as well as the calculated clamping lengths of the bolt.
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3.6. Program module KTA 3211.2 (MMC) — user interface

This chapter describes the data input screens of the program module KTA 3211.2
(MMC).

3.6.1. Mask “general”

In the mask "general" information can be saved for the calculation, and are also
displayed on the printout.

input mask TEMES fi.cal (Copyright amtec GmbH) |
calculation method Egene’al‘élluad |ﬂange 1 Imised faces |bu|ls |lhread I gasket geomeirylgasket material I fl. 1 material |rr|aien'a| of bolts bl :
. .
W AT | = open file | IE save file |
weld-neck flange, cor
flange face 1 customer: [ | logo- [{nc} -
type B (raised face) = | |
type of flange 2 | |
symmetrical flanges
flange face 2 | |
type B (raized face]
type of botts calculation type: [Range calouiation accorcing to KTA 3211.2, draft March 2003 - |
calculated: checked:
extension slesve .
division: [ | |
no -
type of gasket name. | | | ‘
type [BC - flat gasket ~ date: 05.03.2013 @ 05.03.2013 [E
signature:
revision: | |
fange | |
identification code: | |
nomenclature: [ |
close |
TEMES

There are four panels for entering customer data, the name of the editor and the
auditor can be entered as the revision of the calculation. For uniquely assignment of
the calculation to a flange connection, a number of plant, plant identification and a
description of the flange can be entered.
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The logo of the customer for which you are making the calculation must be in *.wmf-
format added in the installation folder of your "Temes.flcal.".
(D: \ TEMES flcal 7.0 \ logo.wmf)
For optimal viewing and logo quality, we recommend you an aspect ratio of 1:3.
This logo is then automatically added to the calculation printout.

These inputs can stored with the Button "Save File" and are available for further
calculations.
The reading of data is done via the button "Open file" in this mask.

3.6.2. Mask “load”

In the mask "loads" are four load cases specified:

- assembly (assembly conditions, unpressurized, torque)
- test condition (leak test)

- Operation 1 (eg normal operation)

- Operation 2 (eg operation with design conditions)

For each of the four load cases the loads temperature, internal pressure, external
axial force, shear force, external bending moment and torsion moment can be
defined. In the "transmission of shear forces" is specified whether these are
transmitted via interlocking or by friction.
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input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

calculation method

|genem| |§|03d ;lﬂange 1 Iﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts |

KTA32112{MMC)  ~ y )

p— afﬂange{ : ) el = open file H savefile

weld-neck flange, cyl + assembly test condtion load cond. 1 load cond. 2

flange face 1 temperature TIC] \ 2D| | 2D| | 1ED| | 2DD|

type B (raised face)  ~ intemal pressure p [MPa] ‘ D| | E.5| | 3.5| | 5|

pesiotfima addtional forces [manual input v]

weld-neck flange, cor =

flange face 2 extemal adial force FRZ kN] \ D| | I}| | 3.3| | 3.2|

type B (raised face)  ~ shearforce QRN | 9 | 0 | 02 | 01 |
type of botts extemal bending moment MB [kNm] \ D| | D| | 0 5| | ] s| |
torsion momertt M icNem] | q | q | o1 | 0.1

exdension seeve transmission of shear forces {RorF) ljl

no -

type of gaskel temperature bolts T5[C] \ 2D| | ZI}| | 1ED| | 2DD|

spiralwound gasket  ~ temperature flange 1 palee ! 20 | 200 | 180) | 200]
temperature flange 2 TR2[T] | 20 | 20 | I 200]

E = ure gasket oIC | 2 | 2 | 180) | 200]

@ remari [

|

calculation remarks ‘FCI[ alle Bauteile wird die gleiche Temperatur angesetzt. Zusétz||

save

open

close

B & &
|

In accordance with the entries in the "temperature”, the temperature of each load
case are applied to all components of the connection. It is also possible to assign the
individual components of the composition at different temperatures. But this will
repealed by a new entry in the load-specific again.

Also affected by changes in temperature input are the strength values of the flanges
and bolts, unless they are read from the database.

These inputs can stored with the Button "Save File" and are available for further

calculations.
The reading of data is done via the button "Open file" in this mask.
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3.6.3. Mask “flange 1*

Depending on the selected flange geometry different input masks are available.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @
calculation method |genem| |Iuad ﬁange 1§|ﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts | bk :
KTA3211.2{MMC) ~ | -~ y Ny
= [= open file | save file | | code |
type of fiangs 1 userd defined H
weld-neck flange, cyl + flange geometry, cylindrical hub
flange face 1 flange code d SR
- |
type B (raised face) nominal pressure / nominzl size l:l —
Sreaiiz=d outer diameter flange dF [mm]
weld-neck flange, cor =
i K
—— bolt circle diameter dt [mm] 170 _L———— 7—
type B (raised face) diameter of bolt hole dL [mm] 1 /
type of bolts thickness of flange ring hF [mm] I ?
inner diameter flange di [mm] |68.96 1 /
ECETEEET thickness of wall SRmm] [95 1 / ™ T i
no - o
[ % i 7
type of gasket / . / i o)
spiralwound gasket = I A L1 Y [
blind hole O —_— d. |
L [
d >l |
>
|
dr .
% calculation
e
open
close

To illustrate the required input variables, a drawing of the part is shown in the right
pane, showing the nomenclature of the geometry sizes..

The numerical values can either be entered manually in the fields or, if it is
standardized dimensions are read from a database. For this purpose is the button
"norm" available.
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Following different geometrical shapes can be defined for flange 1:

geometry of flange

code:

type:

nominal pressure:

nominal size:

sefies:

cancel

weld-neck flange, conical shell

di Sgr_
! A
! % <
I c
i . v
. 7 .
! ;S'iy 07 )
| V' / / . o
: /: 4! ¥
- -

Jldi
di |

Y
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- weld-neck flange, cylindrical shell

NN 4¢P

e

‘_
L

o
\ 4

Y

A blind flange can be modeled only as a flange 2.

Container flanges are not explicitly listed in KTA 3211.2, therefore it must be adapted
to the model as good as possible.

A “blind hole” for welding neck flanges can be modelled on the mask of "flange 1".
For this purpose "blind hole" must be selected. There appear additional input fields.

These inputs can stored with the Button "save File" and are available for further
calculations.
The reading of data is done via the button "open file" in this mask.

3.6.4. Mask “flange 2*

Essentially the input masks for flange 1 and 2 are identical; the input options are the
same. The following differences should be noted:

- In the pre-selection "Symmetrical Flange" you don’'t need to enter the geometric
data for flange 2
- A blind flange must be modelled as a flange 2.
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he

NN

2

dt

As
e -=-=.

Y

M

Y

3.6.5. Mask “raised faces”

To accurately calculate the clamping length of the bolts and the effective pressed
gasket geometry you can define the geometry of the ,raised faces" for both flanges
in the mask ,raised faces” (if earlier the selection made in the dialog boxes).

To illustrate the required input variables, a drawing of the selected raised faices is
shown with the required geometric quantities in the right area.
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input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

calculation method

|genem| |Iuad |ﬂange 1 Iﬂanga 2|§mised faces |buh5 Ilhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts

KTA3211.2{MMC) ~
type of flange 1
weld-neck flange, cyl

)

flange face 1

type B (raised face) =
type of flange 2
weld-neck flange, cor =
flange face 2

type B (raised face) -
type of bolts

antifatigue bolt

extension sleeve

I

no -
type of gasket
spiralwound gasket -

version

remark

iwi

calculation

save

open

close

userd defined

raised face flange 1

code

nominal pressure / nominal size
type B (mised face)
outer diameter raised face

height of raised face

raised face flange 2

code

nominal pressure / nominal size

type B [rised face)

outer diameter raised face

height of raised face

=

open file | B

save file |

code

L ]
[ 1]

d1fmm] [122

i

N

7

7,

5 _._}_

i

code

L
flo

L 1]
[ 1]

d1fmm] [122

)

%

5 _._}_

A

i

L
fl

The following raised faces geometries are available:

- type A (flat face)

- type B (raised face)

f1

o

%

I\
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type C (tongue)

N !
2] = (5
lr g w ' A
< g x
- type D (groove)
Q ! N !
Y k I \\\ : Y
f1 : J . 3
A ' Gz ' A
¢ gy
< @ dl
- type E (spigot)
' e
! \ !
v & : &\ !
f2 ' !
) D x I
<—
- type F (recess)
! e
& ! \ i
! I
vl : N /
fl ' ' f3
A Q y A
_ @dl
- type G (O-Ring spigot)
I I
N [
\ 4 & I & \ I y
f1 i ! f2

A

O w
@ dl

A

A
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- type H (O-Ring groove)

7
7

\ \ f3
f4 i : S

After you select "symmetrical flange" in the dialog box "flange 2" and choosed a
raised face for this flange, the opposite side automatically select the the raised face
that fits to flange 1. If this is not desired, an individual input must be done for "flange
on

Also, the sealing surfaces can stored with the button "save record” and are available
for further calculations again. The reading of this data is done via the button "open
data" on the same screen.

On a blind flange it is to ensure the correct entering of the raised face, because of the
flange thickness of the central portion of the flange must be considered. An additional
input of a raised face (Form B) would mean in this case a too large clamping length
of the bolt. It is therefore advisable to select the raised face type A.
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3.6.6. Mask “bolts*”
In dependence on the selected bolt various input forms are available.
- |

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

calculation method
KTA3211.2{MMC) ~
type of flange 1
weld-neck flange, cyl

flange face 1

type B (raised face) =
type of flange 2
weld-neck flange, cor =
flange face 2

type B (raized face]
type of bolts

extension sleeve
no -
type of gasket

spiralwound gasket -

version

@

remark

calculation

save

open

B close

|genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces ‘;boﬂs Ellhread I gasket geometry | gasket material Iﬂ 1 material I material of bolts

userd defined

Recommended thread size
code of bolts

thread

shank diameter

shank length

total length

diameter intemal bolt

remars

open file | H save file |

code

geometry of anti-fatigue bolts

H

M24
oo
<t
o
T —

ls

To illustrate the required input variables, a drawing of the part is shown in the right
area, showing the nomenclature of the geometry sizes.

At the top line of the input mask, the recommended thread is displayed, which is
defined by the flange geometry you previously defined.

The numerical values can either be entered manually in the fields or, if it is
standardized dimensions are read from a database. For this purpose is the button
"norm" available.
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geometry of bolts ﬁ

code:

thread:

cance

After determining the mounting screw, the program automatically moves to the input
mask "thread geometry” to select the standard thread (and after the choice of the
standard thread back to the screen "geometry screws").

[ geometry of thread ﬁﬂ
code:
|DIN 13 - |
pitch:
l )
1.5
; \
3

When the bolt geometry manually entered into the fields, the thread geometry is
"thread" defined directly in the mask.

In the following different forms bolts are available:
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- Screw

- anti-fatigue bolt

- stud
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- stud metal end

« u
1 Y
A
| 7y A A
b,
X,
\ A 4
|
A
X,
Y \ 4
A
A u b1
4
) \ 4
i

The input variables in the input mask "bolts geometry" can stored with the button
.Save record“ and are available for further calculations again. The reading of data is
done via the button "open data" on the screen
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3.6.7. Mask “thread”

For the geometry data of the thread is a separate input mask available. This mask
"thread" is skipped and the selection of a standard geometry for screws in the "bolts
geometry is shown."

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

|genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faceslbuhs | thread |gaskei geometrylgasket material Iﬂ 1 ma{eriallma{en’al of bolts bly|

calculation method

KTA3211.2(MMC) = | - ) )
= [= open file | save file | code
o of flange 1 userd defined H | |
weld-neck flange, cyl + thread

flange face 1 thread code DIN 2510, 8.2
type B (raised face) =
e

type of flange 2 d
weld-neck flange, cor pitch P [mm] n »
flangs face 2 basic pitch diameter d2 [mm] [21633% d>

—_—
type B (raised face] thread core diameter dk [om] 15651 d

type of bolts nominal diameter dn[mm] (23413
antifatigue bolt

extension sleeve

I

type of gasket : .
spiralwound gasket - P [
) A

version

remark

calculation
save

open

close

Here you have the option of manually entering the thread geometry or the selection
of a standard geometry.
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[ geometry of thread ﬁﬂ
code:
| DIN 13 -|
pitch:
[ )
15
: |
3

In this screen, the number of bolts of the flange is defined.
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These inputs can stored with the Button "Save File" and are available for further
calculations.
The reading of data is done via the button "Open file" in this mask.

3.6.8. Mask “geometry of extension sleeve*

If you selected a flange with extension sleeves on the left side, a separate entry
screen appears. In this mask the outside diameter, the inner diameter and the height
of the expansion sleeves need to be entered.

The expansion sleeves are used to calculate the correct clamping length of the bolts
and spring as an additional element in the flange.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

i - ]
calculation method material of extension sleeve I |

KTA32112(MMC)  ~ general |Inad |ﬂange ] Iﬂange Zlmised faces I bolts Ilhread|E_gﬁ__ﬂ_l_'[lﬂﬁ_’_Qf__l??ﬁ_ﬁlj_ﬁ\ﬂ’j__ﬁ‘ﬁl?yfg_élgasket geometrylgaske{ material | fl. 1 material | material of bnhs|

SreiienE userd defined ||;‘“ open file | H savefils | | Nom |

weld-neck flange, cyl

)

flange face 1 geometry of extension sleeve

type B (raised face)  ~ outer diameter dA [mm] l:l
preaiiErgzd inner diameter dl [mm] I:I
weld-neck flange, cor

flange face 2 b Az I:I

type B (raized face]

type of bolts remaris ‘
antifatigue bolt

extension sleeve

yes

type of gasket
spiralwound gasket -

II

version

@

remark

calculation

save

open

B close

These inputs can stored with the Button "Save File" and are available for further
calculations.
The reading of data is done via the button "Open file" in this mask.
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3.6.9. Mask “gasket geometry*
Depending on the selected flange geometry different input masks are available:

To illustrate the required input variables, a drawing of the seal is shown in the right
area, showing the nomenclature of the geometry sizes:

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @

|genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces I bolts IIhrEEldl?Qaﬁk‘31 gEDmBT"Y?lgasket material Iﬂ 1 material I material of bolts | bly|

calculation method

KTA3211.2{MMC) ~ | - Ny Ny
= [= open file | save file | ‘ code |
o of flange 1 userd defined H
weld-neck flange, cyl gasket geometry

flange face 1

type B (raised face) geometry data spiralwound gasket

type of flange 2 quantity of gaskets 1 d )
weld-neck flange, cor « inner diameter inner ring d0 [mm] l:l %t d 5
flange face 2 inner diameter gasket d1 [mm] [ d
type B (raized face] 1
outer diameter gasket d2 [mm] -« d
type of bolts 0
outer diameter centering fing @pml [ ] 1 -
extension sleave gasket thickness h [mm] h \\\ sy
no ~ rubber lining [mm] I
type of gasket
spiralwound gasket « SIIEECRLLCE
diameter contact line [mm]
2‘& calculation
save
remars

open

close

The different gasket parameters can either be entered manually in the fields or, if it is
standardized dimensions are read from a database. For this purpose the button
"norm" is available.

These inputs can stored with the Button "Save File" and are available for further
calculations.
The reading of data is done via the button "Open file" in this mask.
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In this mask, the input for the diameter of the contact point of the power shunt takes
place.

The following different types of gaskets can be defined in order to achieve an
accurate determination of the effective sealing surface and the acting lever arms:

flat gasket (Form FF)

< de2
 do1
02
- non-metallic flat gasket (Form IBC / TG / SR)
< de2
< dei
A //
eG
Y y
- rubber gasket with inserts
< de2
< dei
A
v i
- sheet gasket with inner eyelet
< de2
d G1

A

<\ 22D

- spiral wound gasket
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< dos
_ de2
h < do1
« dco
eG ////I\\\\\\\\ 2L

- sheet gasket with PFTE envelop
dG3
de2

<
<

<
<

A LTINS ONON IO NN

%o Ly

Y O EOONNNNN

- metallic gasket with flat or corrugated profile (type SC)

dgo

&

Sy

- metallic gasket with flat or corrugated profile (type CR)

dgs
- deo

NG

- RTJ-gasket (ovale type)

<
<

dc1

<
<

\4

A
“ZD

O
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- RTJ-gasket (octogonal type)

H
! P
> C <
- Kammprofile gasket
SEN
\
< @ dc
< Pdg2
< @D dc3
Metal jacketed gasket with layers
_ dgs
h < dc2
< do1
Jdco
A =
eG ——
Y < . ——
Welded lip gasket
@ dN
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3.6.10. Mask “gasket material®

In the input mask "gasket material* the gasket characteristics are entered to DIN

28090-1.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2

|genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces I bolts Ilhread I gashket georﬂetr)’l?gaSI‘“?t material;|r| 1 material I material of bolts |

calculation method
KTA3211.2{MMC) ~
type of flange 1
weld-neck flange, cyl

)

flange face 1

type B (raised face) =
type of flange 2
weld-neck flange, cor =

userd defined

gasket characteristics

gasket manufacturer

save file | |

open file | B

code |

|
flange face 2 gasket marking ‘Sp\mldicl'rtung mit Graphiteinlage |
type B (raized face] material ‘ |
type of bolts
- scope \15Dbar-|_n.1 ~4DMPa-300C |
extension slesve
no - assembly test condtion  load cond. 1 load cond. 2
type of gasket temperature TorCl | 2 | a0 | 180) | 200]
spiralwound gaskst = |t ciress MMC o KNS [MPa]
creep of gasket AhD [mm] \ D| | I}| | D| | D|
thermal expansion coefficient a [1E-5/K] ‘ 1| | 1| | 1| | 1|
fiiction coefficiert ul-l | 01 | 01 | 01 | 01|
safety coefficient SD[-]
o \
»

Standard Data are not available for the gasket characteristics or no longer reflect the
state of the art.

Gasket characteristics given from the manufacturers can stored with the Button
"Save File" and are available for further calculations.
The reading of data is done via the button "Open file" in this mask.

To achieve the leakage in a power shunt connection, a characteristic force is
required, which depends on the geometric relations between the gasket and the
groove in substantially. This force is always related to the gasket face and specified
as required gasket stress oxns to meet the leakage.



TEMES User Manual

fl.cal Seite 87

The creep of gasket A hD denotes the creeping of the gasket under the applied
strength under temperature.

Thermal expansion coefficients are also not available for the gasket materials. The
default value here, a value of 10 » 10-6 1 / K is attached. The usually small gasket
height compared to the thickness of the flangering, this approximation is acceptable.

The coefficient of friction for the gasket materials that will be needed to calculate the
additional axial force required to shear forces and torsional moments can be
transmitted by friction is, if no test results are available, to use of KTA 3211.2 as
follows:

- 0,05 for gasket PTFE-based,

- 0,1 for graphit gaskets,

- 0,15 with metallic pads with a smooth surface and
- 0,25 with uncoated fiber based gaskets.

The safety coefficient used in the dimensioning calculation is set to 1,2.

3.6.11. Mask “fl. 1 material“

In the input mask "Flange Material 1", the strength characteristics of the material
used for loose flange and flange 1 of the stub/flare can be entered. At the same time
can you can choose the material for the other flange (flange 2, loose flange 1 / 2) if
they are made of a different one. Therefore you must click "separate material input
for ....." in the input mask.
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type of flange 1
weld-neck flange, cyl ~
flange face 1

type B (raised face) =
type of flange 2
weld-neck flange, cor =
flange face 2

type B (raised face) -
type of bolts

antifatigue bolt

extension sleeve

I

no -
type of gasket
spiralwound gasket -

version

remark

iwi

calculation

R

save

open

ii

B close

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @
calculation method |geﬂem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket malerialﬁ 1 materal | ial of bolts | bk :
KTAZLI 2OMNC) > eeiliees] | = open file | H save file | | code |

material flange

material name/number
code:

form of manufacture

temperature

strength parameter

strength parameter

modulus of elasticity

themal expansion coefficient

safety coefficient

remarks

separate matenal input of: [ flange 2

\1.4555[}( 6 CrhiNb 18 10} |
[DIN 17440 (09/96) | i
‘Stahe und Schmiedesticke d.s =<160 mm |

() femitic @) steel
@ austenitic ) cast )
assembly test condtion  load cond. 1 load cond. 2 I
TR | 2 | a0 | 180) | 200] |
Rp0.2T [MPa] \ 2D5| | 2D5| | 1s1| | 15?| |
RmT [MPa] | 50 | 51 | | | | |
EFt [MPa] \ ZDDDDD| | ZDDDDI}| | 1E?BI}D| | 1ssnnn| :
a [ES/K] | 152 | 182 | 168 | 17] I
SB[-] \ 11| | 11| | 11| | 11| |
|

The numerical values can be either manually entered or imported into the fields from
a database. For this purpose the button "norm" is available.

r© -
material ﬁ
materal selecton:
@ name ) number
materail name:
-
code:
|
| |
form of manufacture
cancel
L
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After the selection of the material via material name or number, the code can be
defined in a dialog box, and finally you can select the form of manufacture in a third
dialog box.

As long you made no changes to this selected data from the database, the values
are also automatically updated when you are changing the temperature of a load
condition. This does not happen if you modified or entered the data manually.

Manual inputs can stored with the button "save file" and are available for further
calculations again. The reading of data is done via the "Open file" also on this mask.

3.6.12. Mask “fl. 2 material“

For the material of flange 2, there are the same functions as for the material of flange
1 available. To enable this input mask for the flange 2, you need to activate ,separate
material input flange 2" in mask of ,flange 1 material®.
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input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 @1
calculation method |genem| |Iuad |ﬂange 1 Iﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket material Iﬂ 1 material ﬁ 2 material}| ial of bolts I
%] eeiliees] | = open file | B save file | | code |
weld-neck flange. cyl material flange
flange face 1
type B (raised face) =
type of flange 2
weld-neck flange, cor material name/number ‘ |
flange face 2 code: ‘ |
type B (raised face)  ~ form of manufacture ‘ |
type of bolts - = -
@) femitic @ stesl
extension sleeve ersieaac Ecazt |
no - assembly test condtion  load cond. 1 load cond. 2
type of gasket temperature TFR2[C] | 2 | a0 | 180) | 200]
spiralwound gasket  ~ || i Ceremeter Rp0.2T MPa] | | | | | | | | |
strength parameter RmT [MPa] ‘ | | | | | | | I
modulus of elasticity EFt [MPa] | | | | | | | | !
themal expansion coefficient a [1E-5/K] ‘ | | | | | | | ‘
safety coefficient SB[-] \ 11| | 11| | 11| | 11| |
% calculation
\ |

3.6.13. Mask “material of bolts”

In the input mask "bolt material”, the strength characteristics of the material can be

entered.

It offers the same functionality like in the input screen of the material of flange 1.

3.6.14. Mask “material of extension sleeve”

In the input mask "material of extension sleeve", the strength characteristics of the
material can be entered.

It offers the same functionality like in the input screen of the material of flange 1.
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3.6.15. Mask “assembly”

The last input screen contains the information that are necessary for the calculation
of the assembly requirements specifications, such as tightening device, scatter band
of the tightening and friction coefficients.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel KTA3211-2 &]
calculation method |generﬁ| |Iuad |ﬂange 1 Iﬂanga Zlmised faces I bolts Ilhread I gasket geometry | gasket material Iﬂ 1 material I fl. 2 material Ima{eria\ of bolts |53335mb'¥'§|
:;—:jfﬂ:nj:TMC) hd userd defined | = open file | = save file |

weld-neck flange, cyl

flange face 1

tightening device ‘toruue wrench -
type B (raised face) =

scatter of bolt force g1+ 02
e offange 2

weld-neck flange, cor v scatter of bolt farce z1- D

flange face 2 thread friction coefficient uG

type B (raised face] friction factor connecting suface pK (012 I
type of bolts

ntifatigue bolt -

I%I remarics ‘Streuung wird zur Absicherung der Einzelschraubenkeraft berich
extension sleeve

no -

type of gasket

spiralwound gasket -

version

=
@
£

i@i

remark

calculation

save

open

close

B 8| D
) |

The dialog box "assembly" are selectable various tightening devices. The associated
scattering values used to calculate the bolt force are provided in Annex C of EN
1591-1.

Additional tightening devices with other scatter values can stored as user records
with "save file" and are available for further calculations via the button "open file".

In the draft rule change proposal of KTA 3211.2 is mentioned, that the tightness proof
must be provided with the average computational bolt force, so that the negative
dispersion value ¢;. can be set to "zero". The strength analysis of the flanges and the
bolts must be considered with the scatter band of the tightening device.



TEMES User Manual

fl.cal Seite 92

Verify the strength of the flanges and screws is to exhibit, taking into account the
scatter band of the tightening. For assembly with a torque wrench the factor of "0.2"
IS proven.

3.7. Program module KTA 3211.2 (KNS) — results

With the "Calculate" button the calculation is started. Are all input data available, the
program displays after the end of the calculation routine the output mask "proof bolt
and gasket" in which the maximum permissible bolt force, and torque bolt elongation
are displayed.

result mask Desktop\Beispiel KTA3211-2 [

|bu|l force I dimensiuningl bly presedting [proof bok and QESkﬁélstress analysis flange 1 |stress analysis flange 2|

assembly test condition  load cond. 1 load cond. 2
Stress and tightness proof

bolt force
min. bott force [kN] |511 | |s11 | |511 | \511 |
nominal bokt force kN] |511 | |s11 | |s11 | \511 |
max. bk force kN] |?33 | |?33 | |733 | \m |
gasket forces
min. gasket force [kN] |352 | |352 | |352 | \352 |
nominal gasket force [kN] |352 | |352 | |352 | \352 |
max. gasket force kN [332 | o2 | [es2 [EE |
gasket stress
min. gasket stress IMFa] [122 | [z | [z | [z |
nominal gasket stress [MPa] |122 | |122 | |122 | \122 |
max. gasket stress [MPa] |122 | |122 | |122 | \122 |
stress analysis bolts
allowable stress [MPa] |5DD | |5DD | |AED | \455 |
active cross section [mm 3 |254 | |254 | |254 | ‘254 |
axial stress [MPa] |3sn | |3sn | |35D | \35[} |
load ratio -1 [f2% | [ | [ | [ |
Bl close
1 |

In the head of the results mask multiple choice riders appear, via these riders you
can be accessed through the various output masks.
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The individual result tables will be described now:

3.7.1. Mask “bolt force"

In the output mask "bolt forces" are the dimensioning of the bolt calculated forces are
shown according to KTA 3211.2 Appendix A 2.9.4

In detail, these are the force due to internal pressure, the additional forces from a
pipe acting axial force or bending moment, the annular surface force, the additional
force to shear forces and torsional moments can ablate and the minimum required
gasket force. As a result is the required bolt force for each load condition.

Finally, the required assembly bolt force is determined, which must be used for all
further steps for the dimensioning of the components. But this required bolt load for
the assembly condition is not the same as the bolting-up, which is determined when
detailed tightness and strength assessment.

required bolt force in subsquent condition [N} | |435

[517

527

result mask Desktop\Beispiel KTA3211-2 @1
{bott force dimensiuningl bly presetting | proof bolt and gasket I stress analysis flange 1 |stress analysis flange 2|

assembly test condition  load cond. 1 load cond. 2

calculation of bolt forces
bolt force for MMC KN [471 | | | | | | |
required gasket force for MMC [kN] |352 | |352 | |352 | \352 |
pipe force [kN] |D | |24 | |3s | \42 |
axial fluid-pressure force [kN] | | |24 | |13 | \15 |
additional axial force kNI [0 | o e | B |
addtional force caused by moments [leM] |D | |D | |2D | ‘2D |
fing surface force kN] | | |2D | |11 | \15 |
additional axial load kN] | | |I} | |D | \D |
| | | |
| | | |

required bolt force in assamly [kkM] |52T

remark

save result
piri

input maslk

close

B 4| |l |& &
|
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Principle can be dispensed with sizing calculation for existing compounds, since the
detailed analysis of a leak and strength assessment is to be regarded as superior. In
this case, the estimate assembly bolt force from the sizing calculation is used as a
benchmark for the detailed proof.

3.7.2. Mask “dimensioning*

In the mask "dimension of bolts" the results of the dimensioning of the bolt are
shown:

result mask Desktop\Beispiel KTA3211-2 [
|bu|l force {dimensioning| bly presetting | proof bolt and gasketlstress analysis flange 1 |stress analysis flange 2|
assembly test condition  load cond. 1 load cond. 2

bolts
allowable stress [MPa] |5DD | |5DD | |33? | \333 |
required bolt diameter [mm] |12.55 | |12.55 | |15.77 | \15 a7 |
existert bolt diameter [mm] |1E.DI} | |1E.I}I} | |1E.DD | \15 00 |
Ioad ratio -1 [f2% | [ | [ee% | [esx |
flange 1
allowable flange rotation [*1
existent flange rotation [°1
load ratio [-]
flange 2
allowable flange rotation [*1
existent flange rotation [°1]

e el

B close

The required bolt diameter is hedged according to KTA 3211.2 Appendix A 2.9.4.3.

To determine the allowable stress of the bolt material is in the dimensioning of screw
and studs, a safety factor of 1.1 (assembly and test condition) or 1.5 (load cond. 1/2)
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for all other types of bolts a safety factor of 1.3 (installation and test condition) or 1.8
(operation 1/2) applied. These values are stored within the program.

When sizing the required moment of resistance of the flanges is secured in
accordance with KTA 3211.2 Appendix A 2.10.4.

It is considered that there is no need for a sizing calculation for existing compounds,
since the detailed analysis of a leak and strength assessment is to be regarded as
superior. A shortfall of the required bolt diameter is tolerable in this case.
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3.7.3. Mask “proof bolt and gasket”
Just after the calculation routine is finished, the program jumps to this result mask.

During the calculation, the assembly bolt force is increased until leakage in
consideration of the value of the tightening device is a capacity in a case of 100%
load. For this force, the associated bolt elongation and the associated torque are
reported (in accordance with VDI 2230). At the same time this power is held as a
maximum permissible bolt force in load conditions 1 and 2.

result mask Desktop\Beispiel KTA3211-2 [

|bu|l force I dimensiuningl bly presedting [proof bok and QESkﬁélstress analysis flange 1 |stress analysis flange 2|

assembly test condition  load cond. 1 load cond. 2
Stress and tightness proof

bolt force

min. bott force [kN] |511 | |s11 | |511 | \511 |
nominal bokt force kN] |511 | |s11 | |s11 | \511 |
max. bk force kN] |?33 | |?33 | |733 | \m |
gasket forces

min. gasket force [kN] |352 | |352 | |352 | \352 | I
nominal gasket force [kN] |352 | |352 | |352 | \352 |
max. gasket force kN [332 | o2 | [es2 [EE |
gasket stress

min. gasket stress IMFa] [122 | [z | [z | [z |
nominal gasket stress [MPa] |122 | |122 | |122 | \122 |
maze. gasket stress [MPa] [122 | [z [ | [z |
stress analysis bolts

allowable stress [MPa] [500 | [poo | [s0 | [ |
active cross section [mm 3 |254 | |254 | |254 | ‘254 |
axial stress [MPa] |3sn | |3sn | |35D | \35[} |
load ratio -1 [f2% | [ | [ | [ |

The user can now choose the assembly bolt force in the field "[Selected bolt force for
assembly"]. Based on these selected force all resulting quantities are calculated from
new and reported back. When choosing the assembly bolt force its necessary to
assure that the maximum permissible bolt force in the assembly load is not
exceeded, and that it is not too small, ie, to avoid undue discharge of the minimum
gasket stress.
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Based on the selected assembly bolt force the minimum and maximum bolt force or
gasket stress is determined by considering the scatter band of the tightening device.
With the minimum gasket force or gasket stress takes the tension protection..

The determined forces in the assembly state are under consideration of the tension
state, that means under considaration of the stiffness and the thermal expansion of
the individual components, acc. to KTA 3211.2 2.10.6 Appendix A, the forces
calculated for the subsequent states. Now you can make the leakproofness test
with the minimum force, and the proof of strength with the maximum force.

For the bolts in the detailed analysis of the tension protection according to KTA
3211.2 Table 6.7-2 (no.:5 "taking account to the tension state ..."), always use a
safety factor of "1.1":

3.7.4. Mask “stress analysis flange 17, “... flange 2*

For the determined maximum forces in every condition, the moments of resistance
getting calculated new and protected against the available moments of resistance of
the flange.
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(& result mask Desktop\Beispiel KTA3211-2 |
|bc|l force I dimensicningl bly presedting | proof bolt and gasket | stress analysis flange 1 ;lstress analysis flange 2|
assembly test condition  load cond. 1 load cond. 2
stress analysis flange 1
allowable stress IMFa] [159 | [158 | [125 | [z |
required resistance of flange in section A - A [om 3 |1?4691 | |192733 | |203244 | \212462 |
existert flange resistance in section A - A [mm 3] |3517? | |35159 | |35103 | \35073 |
allowable flange rotation °1fpwe ] o ] oo ] fpie |
existent flange rotation [°1 |D 205 | |0 276 | |0 242 | \0 250 |
load ratio [-1 |52°¢ | |5?°4, | |s1‘:¢ | 63% |
recovery gasket [mm] |n.052 | |n.057 | |D.DG1 | \n.osa |
|
|
|
|
b
TEMES
fl.cal
23 result mask Desktop\Beispiel KTA3211-2 [
|bc|l force I dimensioning I bly presetting | proof bolt and gasket I stress analysis flange 1 |§5th55 analysis flange 2;
assembly test condition  load cond. 1 load cond. 2

stress analysis flange 2

allowable stress IMFa] [159 | [158 | [125 | [z |
required resistance of flange in section A - A [mm 3] |19983D | |22‘29-|-8 | |239311 | ‘246973 |
existent flange resistance in section A - A [mm 3] |3517? | |3514G | |SSDGG | ‘35022 |
allowable flange rotation °1fpwe ] o ] oo ] fpie |
existent flange rotation [°1 |D 235 | |0 261 | |0 281 | \0 290 |
load ratio [-1 |59°¢ | |es*x | |?1‘:¢ | 4% |
recovery gasket [mm] |n.059 | |D.DSG | |n.n?1 | \n.n?-i |

TEMES
fl.cal
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For flanges with a cylindrical neck of the section A-A (transition flange face to
approach), and the section C-C (in flange face) is always evaluated, wherein flanges
having a conical neck of the section B-B is considered (transition approach to the
tube). For loose flange connections nor the loose flange itself is secured beyond.

For flanges at the tension protection during the detailed analysis according to KTA
3211.2 2.10-1 Table A ("considering the tension state ..." No. 4) always use a safety
factor of 1.1.

At small sizes (diameter ratio dF / di> 2) still takes a requirement for tension
reduction by a factor ®, which is included in the software TEMES; cal

If flange 1 is designed with a blind hole, the required depth is calculated according to
KTA 3211.2 Appendix A 2.9.4.4.2. There the stripping strength of the bolt thread, the
stripping strength of blind hole thread and adherence to a tried and tested criteria is
checked. Failure to meet any requirement of this limiting criterion is explicitly shown.

The tension protection of flange 2 is the same like the protection of flange 1.
A special feature represents only the blind flange, which is regarded like the
dimensioning acc. To KTA 3211.2 Appendix A 2.7.3.2.



TEMES User Manual

fl.cal Seite 100

3.8. Program module EN 1591 — user interface
This chapter describes the input screens of the program module EN 1591
3.8.1. Mask “general”

In the mask “general“ you can enter information about the calculation, see screenshot
below.

Eeechrmmgsmethode Allgemein |Belastung | Flansch 1| Dichtfiachen | Schrauben | Gewinds | Dicht. Geo. | Dicht. Wierkst. | Fi. 1 Werket. | Schraub. Werket. [ Montags

EREE N | R, ||j; Detei éffnen | B Dateispeichem ‘

o4
[
%_
i
|3
i
5
=
8
4

Flansch 1: Dichtflache Kunde: |KLIHE|E|
Form B (Dichtleiste) - |

Form B (Dichtleiste) -

Bearbeiter: Priifer:
Fach-Teilbereich: [smtec | [amtec |

MName: |Eearhe'rter | |Pr|:rfer |

=] ofw|w o (w|x
& | (@ g3|% |8 2gFg|a
A CRER AN R R
S| 2| IE =52
B FlEgE s E
g g S
EYF
8|z
3|8
4 4 4

onhe

Fomm |BC - Nichtmet. F Datum: 25.10.2013 @ 2510.2013 E-

Unterschrift:

[x]¢]

Version

Revision: | |

o

eu

Bemerkung

Fl. - Nummer: [

Speichem AKZIKKS: [ABC T3

Bezeichnung: [Demo-Fiansch

|
Berechnung Anlage: [peme |
|
|

Einladen

Beenden

There are four input fields for customer data, fields for division, name, date and
signature of the editor in the column “calculated:” and the same four fields for the
auditor in the column “checked:” as well as the revision of the calculation. For a
unique assignment of the calculation to a flanged joint, a flange number, plant name,
identification code and a nomenclature (description) of the flange can be entered.

The logo of the customer you are making the calculation for must be in *.wmf-format
added in the installation folder of your TEMESy ¢4 installation (e.g. D:\TEMES flcal
7.xx\logo.wmf).
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For optimal viewing and logo quality, we recommend an aspect ratio of 1:3.
This logo is then automatically added to the calculation printout.

These inputs can be stored with the button "save file" and are available for further
calculations.

With the button "open file" you can fill in all input fields on this mask with predefined
values.

3.8.2. Mask “load”

In the mask "load" four load cases are specified:

- assembly (assembly conditions, unpressurized, bolting torque)
- test condition (leak test)

- Operation 1 (e.g. normal operation)

- Operation 2 (e.g. operation with design conditions)

For each of the four load cases the loads temperature, internal pressure, external
axial force and bending moment can be defined. The consideration of shear forces
and torsional moments is not possible in EN 1591-1.
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Eingabemaske TEMES fl.cal (Copyright amtec GmbH)_m

Berechnungsmethode

Algemein | Belastung |Flansch 1| Dichtflachen | Schrauben | Gewinde | Dicht. Geo. | Dicht. Werkst. | . 1 Werkst. | Schraub. Werkst. | Montage

]

EN 1551-1:2013 -

S
2|2 |a
al|% |4
-
%
o =
4k
S
@ (8
4

Fom B (Dichtleiste) -
Fansch 2: Typ
Symmetrischer Flansch =

)
o
B
@
Q
=
M
=
%
an
Q
o
@

Fom B (Dichtleiste) -
Schraubentyp
Stamschraube

Dehnhiilse

I

onhe

Form IBC - Nichtmet. F =

@ g
g

=

c

2

q,

g

E|

l

Version

E MNeu

Bemerkung

7

% Berechnung

Speichem

Einladen

Beenden

H Datei speichem

= Datei dffnen

Benutzerdefiniert
Montage Prifzustand Betrieb 1 Betrieb 2

Temperatur TICl | 2D| | 2D| ‘ 5D| ‘ 1DD|
Innendruck p [MPa] | D| | D| ‘ D| ‘ D|
Zusatzkrafte [Manuale Eingabe 'l
Aubere fodalkraft FAN] [ q | q | q | 0
Cuset i[9 [ o [ o [
Auleres Biegemoment MA JkNm] | D| | D| ‘ D| ‘ D|
Torsionsmoment MTG [kNm] | D| | D| ‘ D| ‘ D|
Betri ur Schrauben TB[C] | ZD| | ZD| ‘ 5D| ‘ 1I}D|
Betribstemperatur Flansch 1 TF1[Cl | 2D| | 2D| ‘ 5D| ‘ 1DD|
Betrishstemperatur Schale 1 TS10Cl | E i 5 | 100]
Betrisbstemperatur Flansch 2 TF2[C) | ZDl | ZDl ‘ 5D| ‘ 1|}D|
Berick tur Schale 2 Ts2rl | 2 | E 50 | 100]
Beriek tur Dichtung TG | 2 | 2 50 10q]
Bemerkcungen

In accordance with the entries in the "temperature” input field, the temperature of
each load case is applied to all components of the connection. It is also possible to
assign individual component temperatures in the input fields below but if you enter a
value in the “temperature” input field at the top of the mask, all individual component
temperatures for this load case are replaced with the global value.

Also affected by changes in temperature input are the strength values of the flanges
and bolts, unless they are read from the database.

These inputs can be stored with the Button "save file" and are available for further

calculations.

The reading of data is done via the button "open file" in this mask.
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3.8.3. Mask “flange 1“

Depending on the selected flange geometry different input masks are available.

. Eingabemaske TEMES fl.cal (Copyright amtec GmbH) 1[

general I load flange 1 ||E|ised faces I bolts Ithreadl gasket geometryl gasket material I fl. 1 material I material of bolts I assemblyl
EN 1551-1:2014 hd

wpeaff 1 user defined |ﬁ: open file ‘ H save file | | code |
e of flange

Iweld-neck flange, coni = I flange geometry, conical hub
flange face 1 flange code EM 1092-1:2008

calculation method

]

I“"DE B (fmised face) j‘ nominal pressure / nominal size PN25/DN100 e
]
dpzEiEEE inner diameter flange d0 [mm] ¢
Isyrnmetrical flanges = I —L'———— ]
flangeface 2 bolt circle diameter d3 [mm] | N
IWDE B (raised face) vl outer diameter flange d4 [mm] _|_ 2
type of bolts dizmeter of bolt hols d5 [mm] i
Iscrew j' thickness of flange ring bF [mm] i ; k.
scendon seeve thickness of wall S fmm] i =
Iw'rthnut hd l _ .
T wall thickness of hub e2 [mm] [13.45 | / . % Y
Ib‘(pe IEC - flat gasket vl lenght of conical hub IH [mm] | / 1 [ -QLL
| é | h 4
)
it
d | e,
bilind hole O d LA M
:
% calculation d4 |

save

remarks

To illustrate the required input variables, a drawing of the part is displayed in the right
area, showing the nomenclature of the geometry dimensions.

The numerical values can either be entered manually in the fields, or — if the
dimensions are defined in a standard — they can be read from a database. For this
purpose you find the button "code".
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geometry of flange

code:

type:

nominal pressure:

M nominal size:

sefies:

cancel

The following different geometrical shapes can be defined for flange 1:

- loose flange, conical hub

bo

€s

N
N
=
:b'>

I
V
Z
br

4

A4
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- Loose flange, cylindrical hgb 1
6 AbO

A 4
y

I \\I\\\\\
/ \\
TR
¢ be e b,

v

) 4

- Loose flange, cylindrical hub 2

de Do
€s

v
A

Yy
-~

J

77 L <
NN
Y

i 7 B
I / <
- 4
. §> ! Z'N
'do ) 1 E1 s o
d8 ld Y A AJ 14
d, N
d, SN
- hubbed threaded flange
e; [
dGFl I =
I
dGF2 I QLL
VI T &
: IVER
. d‘5
T
d8
d, |
d4 4] ‘
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- weld-neck flange, conical shell 1

v

7 7

NS

do

SN
=~
AbF Ml lH

ds

'y

dyg

A 4

- weld-neck flange, conical shell 2

v

Aez N
— Aes
-1
|
|
| «
I 3
. T
S /1 -
A
I ! / v
IdO |d5
—
L RN
d, N
- weld-neck flange, conical shell 3
dl
s
€1
I
|
1
| y 3
. I
o
| U / A
i I M-
. { 1 v
'd, N ol
—»jO &
3 >
d, .
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- hubbed slip-on welded flange

€s
! N
|
I
I =
i " A 4
! % 1705
i /R R
' 3,
do e €2
d3 7N
dy

- weld-on plate flange

y

NN
by

A 4

- weld-neck flange, cylindrical shell
dy

'S

i
T
l b
I /// ' é &
| l/AI /] v
T
€
do A

A
A
A

ds

Y
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- flange, conical shells 1

Bl
do d5
—)

d )
d,4 A
- flange, conical shells 2
ds
|
!
1 -
i ®s Q
; ! s
— LS ]
! M =2 & ©
: Z I /| v JV
do d5’[
— >
d )
d, k
- flange spherical shell 1
dS
| q)w +O0g
AN —p
eaxy1'n .
| ; ol 2
fi /A=l
do : d,
d; )
d, .
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- flange spherical shell 2

ds .

:

! -Qs ,@S
| &
|

I . y

1 M - Z

i L //I QD_
|Q /I/ | A
Id0 ,ds‘
_—’ A}

d3 R

d, ;

A blind flange can be modeled only as a flange 2.

For welding flanges and flanges on conical and spherical shells, a blind hole can be
modeled in the "flange 1". For this purpose, must be labeled "blind hole." Then there
appear additional input fields.

These inputs can stored with the Button "Save File" and are available for further
calculations.
The reading of data is done via the button "Open file" in this mask.

3.8.4. Mask ,geometry Flange 2*

Essentially the input masks for flange 1 and 2 are identical; the input options are the
same. The following differences should be noted:

- In the pre-selection "Symmetrical Flange" you don’t need to enter the geometric
data for flange 2,

- A blind hole can just be modeled in flange 1,

- Flanges on conical and spherical shells can also be modeled only as a flange
first,

- A blind flange must be modelled as a flange 2.
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o0 blind flange 1

di
—>
T :
W ! !
SN
" e
di -
de R
0 blind flange 2
L | 1 l -~
N7 /H/EE
; 7 / : /
dq ds,
T} ‘ —
dy T
ds i |
d, "

3.8.5. Mask ,raised faces”

To accurately calculate the clamping length of the bolts and the effective pressed
gasket geometry you can define the geometry of the ,raised faces" for both flanges
in the mask ,raised faces” (if earlier the selection made in the dialog boxes).

To illustrate the required input variables, a drawing of the selected raised faices is
shown with the required geometric quantities in the right area.
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. Eingabemaske TEMES fl.cal (Copyright amtec GmbH)

calculation method

EN 1591-1:2014 =
type of flange 1

weld-neck flange, coni 'I
flange face 1

type B (misedface)
type of flange 2
symmetical flanges *

]

]

flange face 2
type B (misedface)
type of bolts

sCrew ~

]

extension sleeve

without

type of gasket

type |BC - flat gasket +

|

version

Il

remark

calculation

save

ii

open

close

user defined

raised face flange 1

code

nominal pressure / nominal size
type B fraised face)

outer diameter raised face

height of raised face

raised face flange 2

code

nominal pressure / nominal size
type B {raised face)

outer diameter rsised face

height of raised face

.geneml I load Iﬂange 1 raised faces |bohs Ithread I gasket geometryl gasket material I.ﬂ. 1 matenall material of bolts I assemblyl

=

openﬂ|e| |E

save file |

EN 1092-1:2008
PN25/DN100

1o
o

N

¥ . |
f1 = :
| @ d1

7

EN 1092-1:2008
PN25/DN100

a1
i

7

The numerical values can either be entered manually in the fields or, if it is

standardized dimensions are read from a database. For this purpose is the button

"norm" available.

The following raised faces geometries are available:

- type A (flat face)

N\

NN

B I
\

)
|
1
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type B (raised face)

type C (tongue)

type D (groove)

type E (spigot)

type F (recess)

@dil

Y

f2

A

f1

3

f1

f3

| e
& ! \ i
v : &\ !
f2 ' :
A - T
 Dx
| 1
! x i
v & : : v
7y Dy 7y
P @ dl
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- type G (O-Ring spigot)

J-.-{

%

Y .

W

f2

\ 4
fl
A

A

- type H (O-Ring groove)

) 4
fax : S

- typel (RTJ- groove)

%
.
7

E2 , J | E1

gK

- type J (chamfer)

f1*R

@ dbd
g d1

A

After you select "Symmetrical Flange" in the dialog box "flange 2" and choosed a
raised face for this flange, the opposite side automatically select the raised face that
fits to flange 1. If this is not desired, an individual input must be done for "flange 2"

Also, the sealing surfaces can stored with the button "save record and are available
for further calculations again. The reading of this data is done via the button "open
data" on the same screen.

On a blind flange it is to ensure the correct entering of the raised face, because of the
flange thickness of the central portion of the flange must be considered. An additional
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input of a raised face (Form B) would mean in this case a too large length of the
clamping lengths of the bolt. It is therefore advisable to select the raised face type A

3.8.6. Mask ,bolts”

In dependence on the selected bolt various input forms are available.

. Fingabemaske TEMES fl.cal (Copyright amtec GmbH) x|

genemll load Iﬂange 1 Imised faces bolts |thread| gasket geometryl gasket material I.ﬂ. 1 materiall material of bahsl assembhrl

user defined | = open file | E save file | | code |

weld-neck flange, coni * geometry of screws

flangs face 1 recommended thread size
type B (misedface) | = code of bolts l:l
e of flange 2

oo 1
symmetical flanges ™

flange face 2 length of bolt Is fmm] l:l

4

type B (misedface) |+ thread length Ig [mm] l:l h

type of bolts diameter intemal bolt di [mm] l:l

FCEW vl

calculation method
EN 1591-1:2014 =
type of flange 1

]

]

|

]

|

extension sleeve

without

type of gasket

type IBC - flat gasket +

|

version

new

Il

4
:
&

»;
o

calculation

save

remarks

U
g

close

To illustrate the required input variables, a drawing of the part is shown in the right
area, showing the nomenclature of the geometry sizes.

At the top line of the input mask, the recommended thread is displayed, which is
defined by the flange geometry you previously defined.



TEMES User Manual

fl.cal Seite 115

The numerical values can either be entered manually in the fields or, if it is
standardized dimensions are read from a database. For this purpose is the button
"norm" available.

geometry of bolts I&

code:

~)

thread:

cance

After determining the bolt norm, the program automatically moves to the input mask
"thread geometry" to select the standard thread (and after the choice of the standard
thread back to the screen "geometry bolts").

[ geometry of thread ﬁﬂ
code:
|DIN 13 - |
pitch:
l )
1
1.25
1.5
1.75

When the bolt geometry manually entered into the fields, the thread geometry is
"thread" defined directly in the mask.

In the following different forms bolts are available:
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screw

g

anti-fatigue bolt

stud
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- stud metal end

dn
< u
1 Y 7
| N L A
b,
X1
U Y V |
A
X2
| \ 4 \ 4
A
A u b,
\
A
di

The input variables in the input mask "bolts geometry” can stored with the button
.save record” and are available for further calculations again. The reading of data is
done via the button "open data" on the screen

3.8.7. Mask ,thread”

For the geometry data of the thread is a separate input mask available. This mask
"thread" is skipped and the selection of a standard geometry for bolts in the "bolts
geometry is shown."
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Eingabemaske TEMES fl.cal (Copyright amtec GmbH) x|

calculation method \general I load Iﬂange 1| raised facesl bots  thread |gaske¢ gecmeiryl gasket material I.ﬂ 1 material I material of bolts I assembfyl

:: 1‘;5;71 :2D:||4 hd ierr i ‘ = open file | H save file | ‘ code |
e of flange

weld-neck flange, coni ~ thread

— deo
— el [ ] ds>
basic pitch diameter dB2 [mm] l:l
thread core diameter dB3 [mm] l:l dB3
nominal diameter dB0 [mm] l:l
s —
nut thickness eN [mm] l:l
rumber of bolts nB

]

Here you have the option of manually entering the thread geometry or the selection
of a standard geometry.

geometry of thread @

code:

| DIN 13 -|

pitch:

l )

—_ 1
su] LT P52
£en en

In this screen, the number of bolts of the flange connection is defined.
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These inputs can stored with the Button "Save File" and are available for further
calculations.
The reading of data is done via the button "Open file" in this mask.

3.8.8. Mask ,geometry of extension sleeve"

If you selected a flange with extension sleeves on the left side, a separate entry
screen appears. In this mask the outside diameter, the inner diameter and the height
of the expansion sleeves need to be entered.

The expansion sleeves are used to calculate the correct clamping length of the bolts
and spring as an additional element in the flange.

. Fingabemaske TEMES fl.cal (Copyright amtec GmbH) x|

calculation method material of extension sleeve 1| assembhrl
EN 1591-1-2014 +| generl I load Iﬂange 1| raised faces I bolts Ithread geometry of extension sleeve |gasket geometryl gasket materiallﬂ. 1 material | material of bolts

e e | = open file | E save file |

user defined
weld-neck flange, coni 'I

flange face 1 geometry of extension sleeve

fype B (aisedface) T extension sleeve flange 1
type of flange 2

symmetrical flanges | ¥ inner diameter dl [mm] l:l

flange facs 2 outer diameter dA [mm] l:l
pe B iedfoce) x| L e |

extension sleeve flange 2

|

]

Norm

extension slesve inner diameter dl [mm] I:I
two-sided =
= Y —

outer diameter

type |BC - flat gasket + height h [mm] l:l

remarks

version

remark

calculation

save

open

close

AR EEER
|

These inputs can stored with the Button "Save File" and are available for further
calculations.
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The reading of data is done via the button "Open file" in this mask.

3.8.9. Mask ,gasket geometry*
Depending on the selected flange geometry different input masks are available:

To illustrate the required input variables, a drawing of the seal is shown in the right
area, showing the nomenclature of the geometry sizes:

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel EN1591-1 &]

|genem| |Iuad |ﬂange 1 Imised faces |bu|ls |lhread ‘;gaske{ geomﬁw?‘gasket material I fl. 1 material | material of bolts | bly|

userd defined ||j\' open file | H save file | | code |

weld-neck flange, coni + gasket geometry

calculation method

]
&
4

flange face 1

ype B (mised face) - geometry data type SC - metallic gasket with flat or corrugated profile

type of flange 2 quantity of gaskets 1

symmetrical flanges ¥ inner diameter dG1 mm] d G2

M outer diameter dG2 [mm] b d G1

type B {raised facse) - o |
gasket thickness eG [nm] |35

type of bolts

P et

extension sleeve

4

rubber lining [mm]

no
type of gasket
type SC - metallic gask ~

remaris

version

remark

calculation

save

ii

open

close

The different gasket parameters can either be entered manually in the fields or, if it is
standardized dimensions are read from a database. For this purpose the button
"norm" is available.

These inputs can stored with the Button "save File" and are available for further
calculations.
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The reading of data is done via the button "Open file" in this mask.

The following different types of gaskets can be defined in order to achieve an
accurate determination of the effective sealing surface and the acting lever arms:

- flat gasket (type FF)

< de
 do
| Z B A
- non-metallic flat gasket (type IBC / TG / SR)
< de2
< des
GA /
e
Y /
- rubber gasket with inserts
< de2
< de1
A
\ 4
- sheet gasket with inner eyelet
< de2
d Gl

A

<l )
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- spiral wound gasket

dgs
da2
P dci

<

eG :: ////.\\\\\\\ 27

A

A

dco

- sheet gasket with PTFE envelop
dG3
de2

<
<

<
<

de1

A LINS OIS NN NN

*| W

Yo IS

- metallic gasket with flat or corrugated profile (type SC)

dga

) AAAH AN,

- metallic gasket with flat or corrugated profile (type CR)

dgs
_ dg2

gINNG77

- RTJ-gasket (ovale type)

<
<

do1

<
<«

Y

NE}
N\ >

O

- RTJ-gasket (octagonal type)
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>
Y

A

NN

Y
! P
» C -
- kammprofile gasket
SN
< @ dc1
< Dde2
< @ dcs
- metal jacketed gasket with layers
. dgs
h < dc2
< do1
Jso
A =
eG ——
A\ 2 .~ v v~ e e |
- welded lip gasket
@ dN
@ dG1
@ dG2
- lense gasket
,/“”‘i\r/_—
h1
k4
& d1
) @ d2
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3.8.10. Mask ,gasket material*

In the input mask "gasket material* the gasket characteristics are entered to DIN
28090-1.

. Eingabemaske TEMES fl.cal (Copyright amtec GmbH) x|

calculation method material of extension sleeve 1 I assemblyl
EN 1591-1:2014 ~| general I load Iﬂange 1||E|ised facesl bolts Ithread I geometry of extension sleevel gasket geometry gasket material |ﬂ. 1 material | material of bolts

type: of flange 1 gasket characteristics

weld-neck flange. coni *

e B (raised facs] hd

T
e of flange

Is)'mmelrical flanges T I

|

gasketdata.org

flange face 2

Itvpe E iraised face) 'I
type of bolts

screw e

extension sleeve

gasket manufacturer
agasket marking
material

scope

source gasket characternistics

|

two-sided

type of gasket
If'lPe IBC - flat gasket 'l assembly test condition loadcond. 1 load cond. 2
temperature TG ['C] | 20| | 20‘ | 50' | 'H)D‘
minimum gasket stress QAQsmin [MPa] | | | ‘ | | | ‘
compressed gasket thickness €G(QA) fmm] l:l
o e = = =
» : modulus of elasticity Eg [MPa] | | | ‘ | | | ‘
;& calculation ST REETn PQR[-] | | | ‘ | | | ‘
additional deflection of the gasket dueto creep  AeGe [mm] | | | ‘ | | | ‘
thermal expansion coefficient a5 [1E-5/K] | 1| | 1‘ | 1| | 1‘
7 friction factor WG [-1 | | | ‘ | | | ‘

close

remarks | ‘

TEMES

Standard Data are not available for the gasket characteristics or no longer reflect the
state of the art.

Gasket characteristics given from the manufacturers can stored with the Button
"Save File" and are available for further calculations.
The reading of data is done via the button "Open file" in this mask.

Basically in 1591-1 shall be only use gasket characteristics determined according to
EN 13555. For this, the gasket manufacturer should be contacted.
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With the ,CustomerDatabank® you can add gasket characteristics manually to the
database.

Therefore you must open the “CustomerDatabase” in mask ,gasket material“. Then
you go to ,create data record”. You will find the database in the folder of your
TEMESHl.cal installation.
X\TEMESfIcal8.x\CustomerWerkstoffdatenbank.mdb

calculation method material of extension sleeve assa'nblyl
EN 1591-1:2014 = genemll load Iﬂange 1 |m\sed facesl bolts Iﬂ'lreadl geometry of extension dee\re' gasket geometry gasket material |ﬂ 1 material | material of balts!

type of fl: .Gasket characteristics according to EN 13445 x|
I\c\eld-nec 4 4 |1 von102 | p B |2k X Edit Accept Re =

flange fa

m File: \TEMES flcal 8.0\CustomerWerkstoffdatenbank mdb | Change

Jormmett pcttung | emax | E-Modul | QAund Gsmin | POR | sGaGD |

flange fa
IWDE B Gasket No: |'|53
typeofb  Manufacturer:  [IDT = Geometry deta setting
[scrow Nomenciature:  |Fiachdichtung WS 7115 (Dyneon TFM 4105),
extensior Dichtungsdicke 2 mm
Itwo—aldeu
type of g
[tvpe BC Material: |PTFE
Type of gasket: II:-"' |BC - Nichtmet. Fachdichtung (Inner Balt f;!
o Tmax: IZDD 1
IE Pmax: |4 {MPa]
@ Friction coef : ID.DS [-1
c: [o -1
%
Test No: |16.12.QDTD
IE st Erlaubt: =
T —

TEM_ES_

After opening the material database, you can record new characteristics with the
button ,+“. Here you will be asked in the first mask to specify the type of gasket, the
gasket manufacturer and the gasket material.

In the following input masks you can define gasket characteristics as the minimum
and maximum required gasket stress, the thermal conductivity, the modulus of
elasticity and the PQR value depending on the temperature and the design pressure.
After entering the parameters, click on the "Accept” button and the data is stored in

the "Customer Material Database" and is available for any further calculation.
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3.8.11. Mask ,flange 1 material”

In the input mask "Flange Material 1", the strength characteristics of the material
used for loose flange and flange 1 of the stub/flare can be entered. At the same time
can you can choose the material for the other flange (flange 2, loose flange 1 / 2) if
they are made of a different one. Therefore you must click "separate material input
for ....." in the input mask.

input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel EN1591-1 @1
calculation method |genem| |Iuad |ﬂange 1 Imised faces |bu|ls |lhread I gasket geomeirylgasket maierialﬁ- 1 materal | ial of bolts | bk :
%] eeiliees] ||j“ open file | B save file | | code |
flange face 1 .
aterial input of: flanae 2 hell 2 hedl 1
— material inp [ flanae [T] she [T shel
type of flange 2
material name/number [1.4571 U6 CrhiMoTi 1712 2) |
flange face 2 code: ‘DIN 17440 (09/96) |
form of manufacture ‘Schmiedestucka‘ Stabe s=<160mm | I
type of bolts - = - i
. o
extension sleeve © austentic © cast
no - assembly test condtion  load cond. 1 load cond. 2
type of gasket temperature TF1[C] \ 20| | zo| | zm| | 2ﬂn|
[ivpe SC-metalic gask ~ ] strength Rp0.2T [MPa] | 21 | 210 | G 167 .
strength parameter Rp1.0T [MPa] \ 245| | 245| | 159| | 155| |
strength parameter RmT [MPa] | 500 | s00] | 390 | 350]
m modulus of elasticty EFMMFa] | 200000 [ 2o00000 [ 18eoon] [ 186000)
thermal expansion coefficient aF [1E5/K] \ 1.5r| | 1.5?| | 1.?5| | 1.?5|
% e minimum elongation at fracture Al%]
[according to EN 13480 VI
sty coffcert sBl-1 | | | | | | | |
nominal design stress fFMPa] | 2328 | 2328 | 1307 | 1307]
: remarks ‘ |

The values can be either manually entered or imported into the fields from a
database. For this purpose is the "norm" button available.
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r© -
matenal I,i:h,l

materal selecton:

@ name number

materail name:

code:

form of manufacture

cancel

After the selection of the material via material name or number, the code can be
defined in a dialog box, and finally you can select the form of manufacture in a third
dialog box.

As long you made no changes to this selected data from the database, the values
are also automatically updated when you are changing the temperature of a load
condition. This does not happen if you modified or entered the data manually.

Manual inputs can stored with the button "save file" and are available for further
calculations again. The reading of data is done via the "Open file" also on this mask.
3.8.12. Mask ,loose flange 1 material”

For the material of loose flange 1, there are the same functions as for the material of

flange 1 available. To enable this input mask for the loose flange 1 you need to
activate ,Separate material input for loose flange 1" in mask of ,flange 1 material®.
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3.8.13. Mask ,shell 1 material“

For the material of shell 1, the same functions as for the material of flange 1 are
available. To enable this input mask for shell 1, you need to enable "Separate input
material for shell 1" in mask of ,material for flange 1*.

3.8.14. Mask ,flange 2 material”

For the material of flange 2, there are the same functions as for the material of flange
1 available. To enable this input mask for the flange 2, you need to activate
.~Separate material input flange 2" in mask of ,flange 1 material®.

. Eingabemaske TEMES fl.cal (Copyright amtec GmbH) 1[

calculztion method material of bolts I material of extension sleeve 1| assembhrl
EN 1591-1:2014 +| general I load Iﬂange 1 Imised faces I bolts Ithread I geometry of extension sleevel gasket geometryl gasket material | fl. 1 material | shell 1 fl. 2 material |shel| 2|

type of flange 1 separate material input of ¥ shell 2

Iweldﬂeck flange, coni 'I

flange face 1

I B {raised f l
type B fraised face) User defined h"‘, open file W
type of flange 2

symmetrical flanges |+ material flange 2

]

R material name/number | |

Itﬂ:e B {raised face) 'l | |

type of bolts code
Isc:rew 'l form of manufacture | |
extension slesve & fenitic & stel
:::ﬂ:e‘jska z " zustenitic " cast
e EL
It-,rpe |Bgc - flat gasket vl test condition loadcond. 1 load cond. 2
temperature TR2[CT | 21 | 2 | 50 | 100]
strength parameter Rp0.2T [MPa] | | | | | | |
strength Rp1.0T [MFa] | | | | | |
E new
strength parameter RmT [MPa] | | | ‘ | | | |
modulus of elasticiy EF[MFa] | | | | | |
m thermal expansion coefficiert of HES/A] | | | | | | |
minimum elongation at fracture Al%] l:l
Iaccor\jing to Rp0,2/5B j
safety coefficiert se[-] | 108 | 108 E 15

nominal design stress fF [MPa] | | | ‘ | | | |

remarks | |
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3.8.15. Mask ,loose flange 2 material®

For the material of loose flange 2, there are the same functions as for the material of
flange 1 available. To enable this input mask for the loose flange 2, you need to
activate ,Separate material input loose flange 2" in mask of ,flange 1 material®.
3.8.16. Mask , shell 2 material®

For the material of shell 2, the same functions as for the material of flange 1 are
available. To enable this input mask for shell 2, you need to enable "Separate input
material for shell 2" in mask of ,material for flange 1*.

3.8.17. Mask ,material of bolts”

In the input mask "bolt material”, the strength characteristics of the material can be
entered.

It offers the same functionality like in the input screen of the material of flange 1.

3.6.16. Mask ,material of extension sleeve*

In the input mask "material of extension sleeve", the strength characteristics of the
material can be entered.

It offers the same functionality like in the input screen of the material of flange 1.

3.8.18. Mask ,,assembly”

The last input screen contains the information that are necessary for the calculation
of the assembly requirements specifications, such as tightening device, scatter band
of the tightening and friction coefficients.
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input mask TEMES fl.cal (Copyright amtec GmbH) Desktop\Beispiel EN1591-1

|genem| |Iuad |ﬂange 1 Imised faces |bu|ls |lhread I gasket geomeirylgasket material I fl. 1 material | fl. 2 material Imalerial of buhsl?assembh"ﬂ

extension sleeve

&
4

o
type of gasket
type SC - metallic gask ~

version

i@i I

remark

calculation

save

ii

open

close

remars

calculation method
EN 1551-1 - | ~ : '
= [= open file | save file |

type of fiangs 1 userd defined H
weld-neck flange, coni
flange face 1 tightening device torque wrench =wrench with measuring of torque fonly)
type B {raised face) -

scatter of bolt force el+
type of flange 2
flange face 2 neglection of torsion moment O
type B (mised facs) - number of re-assemblies NR
type of bolts thread friction coefficient it
friction factor connecting surface pn

The dialog box "assembly" are selectable various tightening devices. The associated
scattering values used to calculate the bolt force are provided in Annex C of EN
1591-1.

Additional tightening devices with other scatter values can stored as user records
with "save file" and are available for further calculations via the button "Open file" .
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3.9. program modul EN 1591 - results

With the "Calculate" button the calculation is started. Are all input data available, the
program displays after the end of the calculation routine the output mask "strength
and tightness proof" in which the maximum permissible bolt force, and torque bolt
elongation are displayed.

result mask Desktop\Beispiel EN1591-1 @1
intermediary result & |
\ralid'rtylarial compliance I limits ‘ assembly presetting |rigidity Iinterrnediary result 1 I\nterrnediary result 2 | intermediary result 3 | intermediary resutt 4 | intermediary resutt 5|
assembly test condition  load cond. 1 load cond. 2
definition of assembly bolt force
required assembly bolt force F BOmin M) | 1ﬂ| [ duplicate
max. allowable assembly bolt force FBOmax  [kN]
chosen assembly bolt force FBOnom  [kN] me @ The value must be higher or equal 1
comesponding bolt elongation Alnom [mm] !
comesponding torque Mnom [Nm] (9]
i
internal forces in subsequent conditions resulting from FBOnom (only informative)
qasket force FGmin  [kN] | 7ﬂ| | 62| | 32| \ 32| |
FGrom kNI | 8l | 7 | 3 | 38 :
FGmax  kN] | 94}| | 79| | 43| \ 43| N
bolt force FBmin  [M] | ?u| | e4| | 42| \ 42| '
FBrom  kN] | | 73 4 | 47|
FBmax kNI | 9 | 82 | 52 | 52|
gasket stress Gmin  [MFa] | 70 o| | 61 5| | 32 3| \ 32 3|
Qnom  [MFa] | | 70 EL 37|
Qmax  [MPa] | E 7 N 4
internal forces in subsequent conditions for stress analysis
— gasket force FG kNI | 9 | 4 5 | 5
bolt force FB N] | 94}| | 15| | 15| \ 15|
Sy gasket stress Q [MPa] | ?u| | 14| | 5| \ 5|
check of thightness criteria
compliance of minimum required gasket stress Gmin > Gsmin | ok | | ok | | ok | ‘ ok |

In the head of the results mask multiple choice riders appear, via these riders you
can be accessed through the various output masks.

The individual result tables will be described now:
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3.9.1. Mask ,axial compliance*

In the mask ,axial compliance” you can see the effective gasket geometry, which
results from the flange rotation.

Also in this screen you can see the elasticity’s of the individual components, which
are needed to determine the compliances between the various loads. These axial
compliances under the loads gasket force, axial force of the media pressure and
external force are also given.

result mask Desktop\Beispiel EN1591-1 @1
intermediary result Gl
validity Eaﬁé'lhabmpliance |I\m'rts I presetting Irigidity Iinterrnediary resutt 1 I\rrterrnediary result 2 | intermediary result 3 | intermediary resutt 4 | intermediary resutt 5|
assembly test condition  load cond. 1 load cond. 2
effective gasket geometry
effective gasket diameter dGe [mm]
effective gashet width b Ge [mm]
effective gasket area AGe [mm3
flexibilities
axial flexdbility modulus of botts XB  [1/mm]
rotational fleodbility moduius of flange 1 ZF  [t/mmd
rotational fleadbility modulus of loose flange 1 L [1/mm?]
ratational flexibility modulus of flange 2 ZF  [Vmmd
rotational flexibility modulus of loose flange 2 ZL [1/mmd
adal flexibity modulus of gaskst XG  [1/mm]
loads
pressure force FQ [kN] | 0| | 2| | 2| \ 2|
adial force (addition bending moment) FR+ [kN] | ﬂ| | ﬂ| | E| ‘ E| I
adal force (subtraction bending moment) FR- [kN] | ﬂ| | ﬂ| | E| ‘ E|
adal thermal expansion au fml[ 0000 [ 0000 [ o005 [ 00og
é po— axial
I—I aial compliance related to
gasket force YG  [m/N] | 3.65E—DB| | 3.65E-{}E| | 4.495419| \ 4.-19E—DG|
@ dose | | pressure force YQ /N [ 988E07 [ 9.88E07] [ 105606 | 105604
resulting additional force YR mm/N] | 1 GBE-1}5| | 1 m;E-m;| | 1 125415| \ 1 125415|
|
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3.9.2. Mask ,limits”

In the mask ,limits“ there are given the minimum required forces to reach the
tightness requirements. Out of this results from each load condition, you can
calculate backwards the assembly bolt force you need to select, so that you don't
drop below the minimum required gasket stress.

result mask Desktop\Beispiel EN1591-1

=

remark

save result
piri

input maslk

close

B 4| |l |& &
|

intermediary result & |
|

validity I andal compliance ‘l‘mﬂil

presetting Irigidity Iinterrnediary result 1 I\nterrnediary result 2 | intermediary result 3 | intermediary resutt 4 | intermediary resutt 5|

minimum forces

minimum gasket force

internal forces in assembly
minimum assembly gasket force

required gasket force

required bolt force

gasket force (several assemblies)

min. required assembly presetting
minimum assembly bolt force
comesponding boklt elongation
comesponding torque

max. allowable assembly presetting
max. allowable azsembly bolt force

max. allowable bolt elongation

max. allowable torque

F Greg

FGA
FGlreg

F Blreq
FGOd

F BOmin
Almin

Mmin

F BOmax
Almax

Mmax

assembly test condition  load cond. 1 load cond. 2

k[ e

g | g | :

2
2
2
w

2
o
o

b
o
o
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3.9.3. Mask ,assembly presetting®

In this screen, first the required assembly bolt force to maintain the tightness
requirements and the maximum force to meet the strength requirements are
reported. The user can choose the assembly bolt force in “chosen assembly bolt
force”.

Then the corresponding torque and the bolt elongation are shown as default for the
assembly of these selected forces. Also the bolt force, the gasket force and the
gasket stress are reported for all loads, in each case taking into account the scatter
band of tightening.

result mask Desktop\Beispiel EN1591-1 [

intermediary result & |
\ralid'rtylarial compliance I limits ‘§_a__§§_§_l'!'_l_|?_'_§_’__P@?_?_i_'t_i_lj_g_f|rigidity Iinterrnediary result 1 I\nterrnediary result 2 | intermediary result 3 | intermediary result 4 | intermediary result 5|

assembly test condition  load cond. 1 load cond. 2
definition of assembly bolt force
required assembly bolt force F BOmin M) | 1ﬂ| [ duplicate
max. allowable assembly bolt force FBOmax  [kN]
chosen assembly bolt force FBOnom  [kN] me @ The value must be higher or equal 1
comesponding bolt elongation Alnom [mm] .

comesponding torque Mnom [MNm] (9]

internal forces in subsequent conditions resulting from FBOnom (only informative) |
qasket force FGmin  [kN] | 7ﬂ| | 62| | 32| \ 32|

FGrom kNI | 8l | 7 | 3 | 38 Hl
Fonw W[ w [ ® 8 4
bolt force FBmin  [M] | ?u| | e4| | 42| \ 42|
FBom  kN] | E.u| | 73| | -17| \ 47|
FBmax kNI | 9 | 82 | 52 | 52|
gasket stress Gmin  [MFa] | 70 o| | 61 5| | 32 3| \ 32 3|
com el [ [ W [ % [ 9
M Qmax  [MPa] | E 7 N 4

internal forces in subsequent conditions for stress analysis

— gasket force FG KNI | 9 | 4 5 | 5
G dose bolt force FB N] | 94}| | 15| | 15| \ 15|
gasket stress Q [MPa] | ?u| | 14| | 5| \ 5|

check of thightness criteria

compliance of minimum required gasket stress Gmin > Gsmin | ok | | ok | | ok | ‘ ok |
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3.9.4. Mask ,load ratio”

In this mask, the load ratios of the individual components are shown for the selected
bolt force under consideration of the scatter band of the tightening device.

result mask Desktop\Beispiel EN1591-1 @1
intermediary result & |
\ralid'rtylaxial compliancelhm'rts I presetting I'IDIC"W}..—‘ diary resut 1 Iu—‘ diary resuft 2|ir‘ diary resuit 3|ir‘ diary resutt 4 | intermediary result 5|
assembly test condition  load cond. 1 load cond. 2
check of admissibility of the load ratio
bolts
allowable load ration @Bal [ 100 | [ 1o | [ 1o | [ 1o |
load ratio DB [[o83 ] [wos | [ 012 | [ 012 |
I e - i
flange 1 :
allowable load ration ofFal [ 07 | [0 | [ o7 | [ o7 |
load ratio DF [[033 ] [oes | [ o0 | [ o010 | :
I e - |
flange 2 f
allowable load ration ofal [ 07 | [07 | [ o7 | [ o7 |
load ratio ofF [ 03 | [ oot | [ o0 | [ om0 |
o ] o] o] =]
gasket
allowable load ration oGal [ 100 | [ 100 | [ 1m0 | [ 100 |
load ratio oG [ 100 | [0 | [ ome | [ o008 |
[ ok | [ o ] [ ek | [ ek |
|
Ml
|
Ml
TEMES l
fl.cal !
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Appendix

A.l.principles Norm KTA 3211.2
refer to:

KTA 3211.2

Draft rule change proposal
Version March 2003

A.2.priniciples Norm EN 1591
refer to:

EN 1591
Version Februar 2013

A.3. Rules and Standards

The calculation Software TEMES fl.cal accesses on a variety of standards:

- A.3.1 geometry standards
A.3.1.1 gaskets
A.3.1.2 flanges
A.3.1.3 bolts
- A.3.2 material standards
Below those are listed in a table:
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A.3.1.1 Standards for the gasket geometry

Standard

EN 1514-1:1997 -
Form FF

DIN 2690:1966
DIN 2691:1971
DIN 2692:1966

DIN 2697
EN 1514-1:1997 -
Form IBC
EN 1514-1:1997 -
Form TG
EN 1514-1:1997 -
Form SR

EN 1514-2:2005
EN 1514-3:1997
EN 1514-4:1997

EN 1514-6:2003
EN 1514-7:2004 -
Form C/O oder C/10
EN 1514-7:2004 -
Form SC oder C/I
DIN EN 12560-
6:2004
Werknorm 104 fir
DIN Flansche
Werknorm 188 fir
DIN Flansche
Werknorm 101 fir
DIN Flansche
Werknorm 145 fir
DIN Flansche
WN-41-32 fiir
Wellringdichtung
WD12 (Rev. 1)

Typ

Full Face Gasket

Flat gasket DIN flanges PN1-PN40

Flat gasket DIN flanges PN10-PN160

Flat gasket DIN flanges PN10-PN100 mit Vor- und Ricksprung
Groove gasket

Flat gasket
Flat gasket tongue / groove

Flat gasket male-/female

Spiral Wound gasket

Sheet gasket with PTFE envelop

Metallic gasket with flat or corrugated profile
Kammprofile gasket

Metallic gasket
Metallic gasket

Kammprofile gasket
Werknorm 104 fir DIN flanges

Werknorm 188 fur DIN flanges
Werknorm 101 fir DIN flanges

Werknorm 145 fir DIN flanges

WN-41-32 fur Wellringdichtung WD12 (Rev. 1)
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A.3.1.2 Standards for the flange geometry

‘ Standard

| Typ

DIN 2527:1972
DIN 2532:1976
DIN 2533:1976
DIN 2534:1967
DIN 2535:1967
DIN 2543:1977
DIN 2544:1977
DIN 2545:1977
DIN 2546:1969
DIN 2548:1969
DIN 2549:1969
DIN 2550:1969
DIN 2551:1969
DIN 2566:1975
DIN 2568

DIN 2569

DIN 2573:1975
DIN 2576:1975
DIN 2627:1975
DIN 2628:1975
DIN 2629:1975
DIN 2630:1975
DIN 2631:1975
DIN 2632:1975
DIN 2633:1975
DIN 2634:1975
DIN 2635:1975
DIN 2636:1975
DIN 2637:1975
DIN 2638:1975
DIN 2652

DIN 2653

DIN 2655

DIN 2656

DIN 2673:1962
DIN 2674:1974
DIN 2675:1979
DIN 2676:1978
DIN 28115:2003
DIN 28117:1990
DIN 86029:1987

Blank flange

weld-neck flange
weld-neck flange
weld-neck flange
weld-neck flange

Cast steel flanges

Cast steel flanges

Cast steel flanges

Cast steel flanges

Cast steel flanges

Cast steel flanges

Cast steel flanges

Cast steel flanges
Threaded flange with neck
Threaded flange with neck
Threaded flange with neck
Weld-on plate flange
Weld-on plate flange
weld-neck flange

weld-neck flange

weld-neck flange
weld-neck flange

weld-neck flange

weld-neck flange

weld-neck flange

weld-neck flange
weld-neck flange

weld-neck flange

weld-neck flange
weld-neck flange

Loose flange, plain collars
Loose flange, plain collars
Loose flange, plain collars
Lose Flansche, plain collars
Loose flange with welding end
Loose flange with welding end
Loose flange with welding end
Loose flange with welding end
Flange outlets

Block flange

Welding flange with neck
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A.3.1.2 Standards for the flange geometry

‘ Standard

| Typ

DIN 86030:1987
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008
EN 1092-1:2008

EN 1092-1:2008

EN 1092-1:2008
EN 1092-1:2008
EN 1092-2:1997
EN 1092-2:1997
EN 1092-2:1997
prEN 1092-1:1994
prEN 1092-1:2005
prEN 1092-1:2005
prEN 1092-1:2005
prEN 1092-1:2005

prEN 1092-1:2005

prEN 1092-1:2005
prEN 1092-1:2005
prEN 1092-2:1993
prEN 1092-3:1994
prEN 1092-4:1995

Welding flange with neck

Typ 01 flat welding flange

Typ 05 blank flange

Typ 11 weld-neck flange

Typ 12 hubbed slip-on weleded flange

Typ 13 hubbed threaded flange

Typ 21

Typen 02 und 32 Loose flange, plain collars
Typen 02 und 33 Loose flange for beaded pipes
Typen 02 und 35 Loose flange with welded ring

Typen 02 und 36 Loose flange with long neck

Typen 02 und 37 Loose flange fiir Pressboérdel
Typen 04 und 34 Loose flange for welded necks
Typ 21 ductile cast iron (DG)

Typ 21 gray cast iron (GG)

Typ 21 malleable iron (TG)

Steel flange

Typ 01 welding plain flange

Typ 05 blank flange

Typ 11 weld-neck flange

Typen 02 und 35 Loose flange with welded ring

Typen 02 und 36 Loose flange with long neck

Typen 02 und 37 Loose flange fir Pressboérdel
Typen 04 und 34 loose flange for welded necks
Cast iron flanges

Flanges (copper alloy and compoiste materials)
Flanges (aluminium alloy)
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A.3.1.2 Standards for the flange face geometry
‘ Standard ‘Typ

DIN 2512:1975
DIN 2513:1966
DIN 2514:1975
DIN 2527:1972
DIN 2532:1976
DIN 2533:1976
DIN 2534:1967
DIN 2535:1967
DIN 2543:1977
DIN 2544:1977
DIN 2545:1977
DIN 2546:1969
DIN 2548:1969
DIN 2549:1969
DIN 2550:1969
DIN 2551:1969
DIN 2566:1975
DIN 2627:1975
DIN 2628:1975
DIN 2629:1975
DIN 2630:1975
DIN 2631:1975
DIN 2632:1975
DIN 2633:1975
DIN 2634:1975
DIN 2635:1975
DIN 2636:1975
DIN 2637:1975
DIN 2638:1975
DIN 28115:2003
EN 1092-1:2008

prEN 1092-1:2005

Tongue / groobe

Male / female

Male / female

Blank flanges — nominal oressure 6 bis 100
Cast iron flanges, nominal pressure 10
Cast iron flanges, nominal pressure 16
Cast iron flanges, nominal pressure 25
Cast iron flanges, nominal pressure 40
Cast steel flanges, nominal pressure 16
Cast steel flanges, nominal pressure 25
Cast steel flanges, nominal pressure 40
Cast steel flanges, nominal pressure 64
Cast steel flanges, nominal pressure 160
Cast steel flanges, nominal pressure 250
Cast steel flanges, nominal pressure 320
Cast steel flanges, nominal pressure 400
Hubbed threaded flange PN 6, 10, 16, 25, 40
Weld-neck flanges, nominal pressure 400
Weld-neck flanges, nominal pressure 250
Weld-neck flanges, nominal pressure 320
Weld-neck flanges, nominal pressure 1 und 2.5
Weld-neck flanges, nominal pressure 6
Weld-neck flanges, nominal pressure 10
Weld-neck flanges, nominal pressure 16
Weld-neck flanges, nominal pressure 25
Weld-neck flanges, nominal pressure 40
Weld-neck flanges, nominal pressure 64
Weld-neck flanges, nominal pressure 100
Weld-neck flanges, nominal pressure 160
Flange connector, nominal pressure 10
Round steel flanges

Round steel flanges
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A.3.1.3 Standards for the bolt geometry

‘ Typ | Standard

Anti-fatigue bolt DIN 2510:1971, BIl. 3, Form K
Anti-fatigue bolt DIN 2510:1971, BI. 3, Form KU
Anti-fatigue bolt DIN 2510:1971, Bl. 3, Form L
Anti-fatigue bolt DIN 2510:1971, Bl. 3, Form Z
Anti-fatigue bolt DIN 2510:1971, Bl. 4, Form G
Anti-fatigue bolt DIN 2510:1971, Bl. 4, Form H
Anti-fatigue bolt DIN 2510:1971, Bl. 4, Form P
Anti-fatigue bolt DIN 2510:1971, Bl. 4, Form Q
Anti-fatigue bolt DIN 2510:1971, Bl. 4, Form R
Anti-fatigue bolt DIN 2510:1971, Bl. 4, Form S

Stud bolt DIN 2509:1970

screw DIN 931:1970

screw DIN 933:1970

screw with shaft EN I1SO 4014:2001, Produktklasse A
screw with shaft EN ISO 4014:2001, Produktklasse B
screw DIN 938:1995

screw DIN 939:1995

screw DIN 940:1995

A.3.1.3 Standards for the thread geometry

\ Typ | Standard
Metrical thread with large match DIN 2510:1971, BI. 2
Metrical 1SO-thread regular thread DIN 13:1986

A.3.1.3 Standards for the extension sleeve geometry
\Standard \

DIN 126:1990
DIN 2510:1971 - Form D
DIN 2510:1971 - Form E

A.3.1.3 Standards for the nut geometry
‘Standard |

ASME B18.2.2:2010

DIN 2510:1971, BI. 5

EN 1SO 4032:2000




TEMES User Manual

fl.cal

Seite 142

A.3.2 material standards

‘ Standard ‘ material

AD W3/2 GG-25

AD W3/2 GGG-35.3

AD W3/2 GGG-40 (0.7040)
AD W3/2 GGG-40.3

AD W3/2 GGG-50 (0.7050)
AD W3/2 GGG-60 (0.7060)
AD W3/2 GGG-70 (0.7070)

AD W3/2:2000
AD W3/2:2000
AD W3/2:2000
AD W3/2:2000
AD W3/2:2000
AD W3/2:2000
DIN 1691:1985
DIN 1691:1985
DIN 1691:1985
DIN 1691:1985
DIN 1691:1985
DIN 17100

DIN 17100

DIN 17100

DIN 17100

DIN 17100 ADW13:1980

DIN 17103:1989
DIN 17103:1989
DIN 17155:1983
DIN 17155:1983
DIN 17155:1983
DIN 17155:1983
DIN 17155:1983
DIN 17155:1983
DIN 17155:1983
DIN 17155:1983
DIN 17173:1985
DIN 17173:1985
DIN 17175:1979
DIN 17175:1979
DIN 17175:1979
DIN 17175:1979
DIN 17175:1979

EN-GJS-350-22
EN-GJS-400-15
EN-GJS-400-18
EN-GJS-500-3
EN-GJS-600-3
EN-GJS-700-2
GG-15

GG-20

GG-25

GG-30

GG-35

RSt 37-2 (1.0038)
ST 37.3 (1.0116)

St 37-2 (1.0037)
USt 37-2 (1.0036)
St 52-3 (1.0570)
StE 355 (1.0562)
WSLE 355 (1.0565)
10CrMo9-10 (1.7380)
13CrMo4-4 (1.7335)
15Mo3 (1.5415)
17Mn4 (1.0481)
19Mn6 (1.0473)

H I (1.0345)

H Il (1.0425)

UH | (1.0348)

TTSt 35 N (1.0356)
TTSt 35 V (1.0356)
10CrMo9-10 (1.7380)
13CrMo4-4 (1.7335)
14MoV6-3 (1.7715)
15Mo3 (1.5415)
17Mn4 (1.0481)
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A.3.2 material standards

Standard

DIN 17175:1979
DIN 17175:1979
DIN 17175:1979
DIN 17175:1979
DIN 17177:1979
DIN 17177:1979
DIN 17177:1979
DIN 17240

DIN 17240

DIN 17240

DIN 17240

DIN 17240

DIN 17240

DIN 17240

DIN 17240:1959
DIN 17240:1976
DIN 17240:1976
DIN 17240:1976
DIN 17240:1976
DIN 17243:1979
DIN 17243:1979
DIN 17243:1979
DIN 17243:1979
DIN 17243:1979
DIN 17243:1979
DIN 17243:1979
DIN 17243:1979
DIN 17243:1987
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985
DIN 17440:1985

material

19Mn5 (1.0482)

St 35.8 (1.0305)

St 45.8 (1.0405)
X20CrMoV12-1 (1.4922)
15Mo3 (1.5415)

St 37.8 (1.0315)

St 42.8 (1.0498)

40CrMo5 (1.7711)

C 35 (1.0501)

Ck 35 (1.1181)

Cq 35 (1.1172)

NiCr20TiAl (2.4952)
X19CrMoVNbN11-1 (1.4913)
X8CrNiMoBNb16-16 (1.4986)
24 CrMoV 5 5 (1.7733)
21CrMoV5-7 (1.7709)
24CrMo5 (1.7258)
34CrNiMo6S (1.6589)
X22CrMoV12-1 (1.4923)
10CrMo09-10 (1.7380)
14MoV6-3 (1.7715)

15Mo3 (1.5415)

17Mn4 (1.0481)

20Mn5 N (1.1133)

20Mn5 V (1.1133)

C 22.8 (1.0460)
X20CrMoV12-1 (1.4922)
13CrMo4-4 (1.7335)
X10Cr13 (1.4006)

X15Cr13 (1.4024)
X2CrNi19-11 (1.4306)
X2CrNiMo17-13-2 (1.4404)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMo18-16-4 (1.4438)
X2CrNiMoN17-12-2 (1.4406)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiN18-10 (1.4311)
X5CrNi18-10 (1.4301)
X5CrNi18-12 (1.4303)
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A.3.2 material standards
Standard

DIN 17440:1985

DIN 17440:1985

DIN 17440:1985

DIN 17440:1985

DIN 17440:1985

DIN 17440:1996

DIN 17440:1996

DIN 17440:1996

DIN 17440:1996

DIN 17440:1996

DIN 17440:1996

DIN 17441:1997

DIN 17441:1997

DIN 17441:1997

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17445:1984

DIN 17457:1985

DIN 17457:1985

DIN 17457:1985

DIN 17458:1985

DIN 17458:1985

DIN 17458:1985

DIN 17458:1985

DIN 2528

DIN 2528

DIN EN 10025 & AD W13:1994
DIN EN 10025 & AD W13:1994
DIN EN 10025 & AD W13:1994
DIN EN 10025 & AD W13:1994
DIN EN 10025 ADW1:1994
DIN EN 10025 ADW1:1994
DIN EN 10028-2:1993

DIN EN 10028-2:1993

material

X5CrNiMo17-12-2 (1.4401)
X5CrNiMo17-13-3 (1.4436)
X6Cr13 (1.4000)

X6CrAl13 (1.4002)
X6CrNiTi18-10 (1.4541)
X17CrNi16-2 (1.4057, X20CrNi17-2)
X20Cr13 (1.4021)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi18-10 (1.4541)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi1l8-10 (1.4541)
GX20Cr14 (1.4027)
GX22CrNil7 (1.4059)
GX3CrNiMoN17-13-5 (1.4439)
GX5CrNil13-4 (1.4313)
GX5CrNiMoNb18-10 (1.4581)
GX5CrNiNb18-9S (1.4552)
GX6CrNi18-9 (1.4308)
GX6CrNiMo18-10 (1.4408)
GX8CrNil3 (1.4008)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi1l8-10 (1.4541)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi18-10 (1.4541)
15Mo3 (1.5415)

C 22.8 (1.0460)

S235J2G4 (1.0117)
S235JRG1 (1.0116)
S235JRG2 (1.0038)
S355J2G4 (1.0577)
S235J2G3 (1.0116, St37.3)
S235JRG2 (1.0038, RSt 37-2)
10CrMo09-10 (1.7380)
13CrMo4-5 (1.7335, 13CrMo4-4)
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A.3.2 material standards
Standard

DIN EN 10028-2:1993
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2003
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-2:2009
DIN EN 10028-3:1993

material

16Mo3 (1.5415, 15Mo03)
10CrMo9-10 (1.7380)
12CrMo9-10 (1.7375)
12CrMoV12-10 +NT (1.7767)
12CrMoV12-10 +QT (1.7767)
13CrMo4-5 (1.7335)
13CrMoSi5-5 +NT (1.7336)
13CrMoSi5-5 +QT (1.7336)
13CrMoV9-10 +NT (1.7703)
13CrMoV9-10 +QT (1.7703)
15NiCuMoNb5-6-4 (1.6368)
16Mo3 (1.5415)

18MnMo4-5 (1.5414)
20MnMoNi4-5 (1.6311)
P235GH (1.0345)

P265GH (1.0425)

P265GH (1.0425, H II)
P295GH (1.0481)

P355GH (1.0473)
X10CrMoVNb9-1 (1.4903)
X12CrMo5 +NT (1.7362)
X12CrMo5 +QT (1.7362)
10CrMo09-10 (1.7380)
12CrMo09-10 (1.7375)
12CrMoV12-10 (1.7767)
13CrMo4-5 (1.7335)
13CrMoSi5-5 + NT (1.7336 + NT)
13CrMoSi5-5 + QT (1.7336 + QT)
13CrMoV9-10 (1.7703)
15NiCuMoNb5-6-4 (1.6368)
16Mo3 (1.5415)

18MnMo4-5 (1.5414)
20MnMoNi4-5 (1.6311)
P235GH (1.0345)

P265GH (1.0425)

P295GH (1.0481)

P355GH (1.0473)
X10CrMoVNb9-1 (1.4903)
X12CrMo5 (1.7362)

P275NH (1.0487, WStE 285)
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A.3.2 material standards

Standard

DIN EN 10028-3:1993
DIN EN 10028-3:1993
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2003
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-3:2009
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2003
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009
DIN EN 10028-4:2009

material
P355N (1.0562, StE355)

P355NH (1.0565 WSLE 355)

P275NH (1.0487)
P275NL1 (1.0488)
P275NL2 (1.1104)
P355N (1.0562)
P355NH (1.0565)
P355NL1 (1.0566)
P355NL1 (1.8915)
P355NL2 (1.1106)
P460NH (1.8935)
P460NL2 (1.8918)
P275NH (1.0487)
P275NL1 (1.0488)
P275NL2 (1.1104)
P355N (1.0562)
P355NH (1.0565)
P355NL1 (1.0566)
P355NL2 (1.1106)
P460NH (1.8935)
P460NL1 (1.8915)
P460NL2 (1.8918)
11MnNi5-3 (1.6212)
12Ni14 (1.5637)
13MnNi6-3 (1.6217)
15NiMn6 (1.6228)
X12Ni5 (1.5680)

X7Ni9 (1.5663)

X8Ni9 +NT640 (1.5662)
X8Ni9 +QT640 (1.5662)
X8Ni9 +QT680 (1.5662)
11MnNi5-3 (1.6212)
12Ni14 (1.5637)
13MnNi6-3 (1.6217)
15NiMn6 (1.6228)
X12Ni5 (1.5680)

X7Ni9 (1.5663)

X8Ni9 +NT640 (1.5662)
X8Ni9 +QT640 (1.5662)
X8Ni9 +QT680 (1.5662)
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A.3.2 material standards
Standard

DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-5:2009
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000

material

P355M (1.8821)

P355ML1 (1.8832)

P355ML2 (1.8833)

P420M (1.8824)

P420ML1 (1.8835)

P420ML2 (1.8828)

P460M (1.8826)

P460ML1 (1.8837)

P460ML2 (1.8831)
X1CrNi25-21 (1.4335)
X1CrNiMoCuN20-18-7 (1.4547)
X1CrNiMoCuN25-20-7 (1.4529)
X1CrNiMoCuN25-25-5 (1.4537)
X1CrNiMoN25-22-2 (1.4466)
X1NiCrMoCu25-20-5 (1.4539)
X1NiCrMoCu31-27-4 (1.4563)
X2CrNi18-9 (1.4307)
X2CrNi19-11 (1.4306)
X2CrNiMo17-12-2 (1.4404)
X2CrNiMo17-12-3 (1.4432)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoCuN25-6-3 (1.4507)
X2CrNiMoN17-11-2 (1.4406)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN18-12-4 (1.4434)
X2CrNiMoN18-15-4 (1.4438)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN25-7-4 (1.4410)
X2CrNiN18-10 (1.4311)
X2CrNiN18-7 (1.4318)
X2CrNiN23-4 (1.4362)
X2NiCrMoCuWN25-7-4 (1.4501)
X3CrNiMo17-13-3 (1.4436)
X3CrNiMoBN17-13-3 (1.4910)
X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X5CrNiN19-9 (1.4315)
X5NiCrAITi31-20 (1.4958)
X5NIiCrAITi31-20 +RA (1.4958)
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A.3.2 material standards
Standard

DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2000
DIN EN 10028-7:2003
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008

material

X6CrNi18-10 (1.4948)
X6CrNi23-13 (1.4950)
X6CrNi25-20 (1.4951)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTi17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi1l8-10 (1.4541)
X7CrNiTiB18-10 (1.4941)
X8CrNiNb16-13 (1.4961)
X8NICrAITi32-21 (1.4959)
X2CrNi18-9 (1.4307)
X1CrNi25-21 (1.4335)
X1CrNiMoCuN20-18-7 (1.4547)
X1CrNiMoCuN25-20-7 (1.4529)
X1CrNiMoCuN25-25-5 (1.4537)
X1CrNiMoN25-22-2 (1.4466)
X1NiCrMoCu25-20-5 (1.4539)
X1INiCrMoCu31-27-4 (1.4563)
X2CrMoTil7-1 (1.4513)
X2CrMoTi18-2 (1.4521)
X2CrNil12 (1.4003)
X2CrNi18-9 (1.4307)
X2CrNi19-11 (1.4306)
X2CrNiMo17-12-2 (1.4404)
X2CrNiMo17-12-3 (1.4432)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoCuN25-6-3 (1.4507)
X2CrNiMoCuWN25-7-4 (1.4501)
X2CrNiMoN17-11-2 (1.4406)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN18-12-4 (1.4434)
X2CrNiMoN18-15-4 (1.4438)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN25-7-4 (1.4410)
X2CrNiN18-10 (1.4311)
X2CrNiN18-7 (1.4318)
X2CrNiN23-4 (1.4362)
X2CrTil7 (1.4520)
X2CrTiNb18 (1.4509)
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A.3.2 material standards

Standard

DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10028-7:2008
DIN EN 10083-2:2006
DIN EN 10083-3:2006
DIN EN 10083-3:2006
DIN EN 10088-2:1995
DIN EN 10088-2:2005
DIN EN 10088-3:1995
DIN EN 10088-3:1995
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996

material

X3CrNiMo13-4 (1.4313)
X3CrNiMo17-13-3 (1.4436)
X3CrNiMoBN17-13-3 (1.4910)
X3CrTil7 (1.4510)
X4CrNiMo16-5-1 (1.4418)
X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X5CrNiN19-9 (1.4315)
X5NIiCrAITi31-20 (1.4958)
X5NiCrAITi31-20 +RA (1.4958)
X6CrMoNb17-1 (1.4526)
X6CrNi18-10 (1.4948)
X6CrNi23-13 (1.4950)
X6CrNi25-20 (1.4951)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTil2 (1.4516)
X6CrNiTi1l8-10 (1.4541)
X6CrNiTiB18-10 (1.4941)
X8CrNiNb16-13 (1.4961)
X8NICrAITi32-21 (1.4959)
C35E (1.1181, Ck 35)
34CrNiMo6 (1.6582)
42CrMo4 (1.7225)
X1INiCrMoCu25-20-5 (1.4539)
X1CrNiSi18-15-4 (1.4361)
X17CrNil6-2 (1.4057, X20CrNil7-2)
X5CrNiCuNb16-4 (1.4542)
G12MoCrV5-2 +QT (1.7720)
G15CrMo5 +QT (1.7365)
G17CrMo5-5 +QT (1.7357)
G17CrMo09-10 +QT (1.7379)
G17CrMoV5-10 +QT (1.7706)
G20Mo5 +QT (1.5419)
GP240GH +N (1.0619)
GP240GH +QT (1.0619)
GP240GR +N (1.0621)
GP280GH +N (1.0625)
GP280GH +QT (1.0625)
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A.3.2 material standards
Standard

DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-2:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-3:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10213-4:1996
DIN EN 10216-1 & AD W4:2002
DIN EN 10216-1 & AD W4:2002
DIN EN 10216-1 & AD W4:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002

material

GS-C 25 (1.0619)
GX23CrMoV12-1 +QT (1.4931)
GX4CrNi13-4 +QT (1.4317)
GX4CrNiMo16-5-1 +QT (1.4405)
GX8CrNi12 +QT1 (1.4107)
GX8CrNil2 +QT2 (1.4107)
G17Mn5 +QT (1.1131)
G17NiCrMo13-6 +QT (1.6781)
G18Mo5 +QT (1.5422)
G20Mn5 +N (1.6220)
G20Mn5 +QT (1.6220)
G9Ni10 +QT (1.5636)

G9Ni14 +QT (1.5638)
GX3CrNil13-4 +QT (1.6982)
GX2CrNi19-11 (1.4309)
GX2CrNiMo019-11-2 (1.4409)
GX2CrNiMoCuN25-6-3-3 (1.4517)
GX2CrNiMoN22-5-3 (1.4470)
GX2CrNiMoN26-7-4 (1.4469)
GX2NiCrMo28-20-2 (1.4458)
GX5CrNi19-10 (1.4308)
GX5CrNiMo19-11-2 (1.4408)
GX5CrNiMoNb19-11-2 (1.4581)
GX5CrNiNb19-11 (1.4552)
P195TR2 (1.0108)

P235TR2 (1.0255)

P265TR2 (1.0259)

10CrMo5-5 (1.7338)
10CrMo09-10 (1.7380)
11CrMo09-10 (1.7383)
13CrMo4-5 (1.7335)
14MoV6-3 (1.7715)
15NiCuMoNb5-6-4 (1.6368)
16Mo3 (1.5415)
20CrMoV13-5-5 (1.7779)
20MnNb6 (1.0471)

25CrMo4 (1.7218)

8MoB5-4 (1.5450)

P195GH (1.0348)

P235GH (1.0345)
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A.3.2 material standards

Standard

DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2002
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2004
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007

material

P265GH (1.0425)
X10CrMoVNb9-1 (1.4903)
X11CrMo5+I (1.7362+)
X11CrMo5+NT1 (1.7362+NT1)
X11CrMo5+NT2 (1.7362+NT2)
X11CrMo9-1+ (1.7386+1)
X11CrMo9-1+NT (1.7386+NT)
X20CrMoV11-1 (1.4922)
10CrMo5-5 (1.7338)
10CrMo09-10 (1.7380)
11CrMo9-10 (1.7383)
13CrMo4-5 (1.7335)
14MoV6-3 (1.7715)
15NiCuMoNb5-6-4 (1.6368)
16Mo3 (1.5415)
20CrMoV13-5-5 (1.7779)
20MnNb6 (1.0471)
25CrMo4 (1.7218)
8MoB5-4 (1.5450)

P195GH (1.0348)

P235GH (1.0345)

P265GH (1.0425)
X10CrMoVnb9-1 (1.4903)
X11CrMo5 +I (1.7362)
X11CrMo5 +NT1 (1.7362)
X11CrMo5 +NT2 (1.7362)
X11CrMo9-1 +I (1.7386)
X11CrMo9-1 +NT (1.7386)
X20CrMoV11-1 (1.4922)
10CrMo5-5 (1.7338)
10CrMo09-10 (1.7380)
11CrMo09-10 (1.7383)
13CrMo4-5 (1.7335)
14MoV6-3 (1.7715)
15NiCuMoNb5-6-4 (1.6368)
16Mo3 (1.5415)
20CrMoV13-5-5 (1.7779)
20MnNb6 (1.0471)
25CrMo4 (1.7218)
7CrMoVTiB10-10 (1.7378)
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A.3.2 material standards
Standard

DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-2:2007
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2004
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008

material

7CrWVMoNb9-6 (1.8201)
8MoB5-4 (1.5450)

P195GH (1.0348)

P235GH (1.0345)

P265GH (1.0425)
X10CrMoVNb9-1 (1.4903)
X10CrWMoVNb9-2 (1.4901)
X11CrMo5+I (1.7362+1)
X11CrMo5+NT1 (1.7362+NT1)
X11CrMo5+NT2 (1.7362+NT2)
X11CrMo9-1+1 (1.7386+1)
X11CrMo9-1+NT (1.7386+NT)
X11CrMoWVNb9-1-1 (1.4905)
X20CrMoV11-1 (1.4922)
P275NL1 (1.0488)
P275NL2 (1.1104)

P355N (1.0562)

P355NH (1.0565)

P355NL1 (1.0566)
P355NL2 (1.1106)

P460N (1.8905)

P460NH (1.8935)

P460NL1 (1.8915)
P460NL2 (1.8918)

P620Q (1.8876)

P620QH (1.8877)

P620QL (1.8890)

P690Q (1.8879)

P690QH (1.8880)

P690QL1 (1.8881)
P690QL2 (1.8888)
P275NL1 (1.0488)
P275NL2 (1.1104)

P355N (1.0562)

P355NH (1.0565)

P355NL1 (1.0566)
P355NL2 (1.1106)

P460N (1.8905)

P460NH (1.8935)

P460NL1 (1.8915)



TEMES User Manual

fl.cal

Seite 153

A.3.2 material standards

Standard

DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-3:2008
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-4:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004

material

P460NL2 (1.8918)

P620Q (1.8876)

P620QH (1.8877)

P620QL (1.8890)

P690Q (1.8879)

P690QH (1.8880)

P690QL1 (1.8881)

P690QL2 (1.8888)

11MnNi5-3 (1.6212)

12Ni14 (1.5637)

13MnNi6-3 (1.6217)
26CrMo4-2 (1.7219)

P215NL (1.0451)

P255QL (1.0452)

P265NL (1.0453)

X10Ni9 (1.5682)

X12Ni5 (1.5680)
X10CrNiMoMnNbVB15-10-1 (1.4982)
X1CrNi25-21 (1.4335)
X1CrNiMoCuN20-18-7 (1.4547)
X1CrNiMoN25-22-2 (1.4466)
X1NiCrMoCu25-20-5 (1.4539)
X1NiCrMoCu31-27-4 (1.4563)
X1INiCrMoCuN25-20-7 (1.4529)
X2CrNi18-9 (1.4307)
X2CrNi19-11 (1.4306)
X2CrNiMo17-12-2 (1.4404)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoCuN25-6-3 (1.4507)
X2CrNiMoCuWN25-7-4 (1.4501)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN25-7-4 (1.4410)
X2CrNiMoSi18-5-3 (1.4424)
X2CrNiN18-10 (1.4311)
X2CrNiN23-4 (1.4362)
X2NiCrAITi32-20 (1.4558)
X3CrNiMo17-13-3 (1.4436)
X3CrNiMoBN17-13-3 (1.4910)
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A.3.2 material standards

Standard

DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10216-5:2004
DIN EN 10217-1:2005
DIN EN 10217-1:2005
DIN EN 10217-1:2005
DIN EN 10217-1:2005
DIN EN 10217-1:2005
DIN EN 10217-1:2005
DIN EN 10217-2:2005
DIN EN 10217-2:2005
DIN EN 10217-2:2005
DIN EN 10217-2:2005
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-3:2002
DIN EN 10217-4:2005
DIN EN 10217-4:2005
DIN EN 10217-5:2005

material

X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X5NiCrAITi31-20 (1.4958)
X5NIiCrAITi31-20 +RA (1.4958)
X6CrNi18-10 (1.4948)
X6CrNiMo17-13-2 (1.4918)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTil7-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi18-10 (1.4541)
X6CrNiTiB18-10 (1.4941)
X7CrNiNb18-10 (1.4912)
X7CrNiTi18-10 (1.4940)
X8CrNiMoNb16-16 (1.4981)
X8CrNiMoVNb16-13 (1.4988)
X8CrNiNb16-13 (1.4961)
X8NICrAITi32-21 (1.4959)
P195TR1 (1.0107)
P195TR2 (1.0108)
P235TR1 (1.0254)
P235TR2 (1.0255)
P265TR1 (1.0258)
P265TR2 (1.0259)

16Mo3 (1.5415)

P195GH (1.0348)

P235GH (1.0345)

P265GH (1.0425)

P275NL1 (1.0488)
P275NL2 (1.1104)

P355N (1.0562)

P355NH (1.0565)

P355NL1 (1.0566)
P355NL2 (1.1106)

P460N (1.8905)

P460NH (1.8935)

P460NL1 (1.8915)
P460NL2 (1.8918)

P215NL (1.0451)

P265NL (1.0453)

16Mo3 (1.5415)
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A.3.2 material standards
Standard

DIN EN 10217-5:2005
DIN EN 10217-5:2005
DIN EN 10217-6:2005
DIN EN 10217-6:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10217-7:2005
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000

material

P235GH (1.0345)

P265GH (1.0425)

P215NL (1.0451)

P265NL (1.0453)
X1CrNiMoCuN20-18-7 (1.4547)
X1INiCrMoCu25-20-5 (1.4539)
X1INiCrMoCu31-27-4 (1.4563)
X1INiCrMoCuN25-20-7 (1.4529)
X2CrNi18-9 (1.4307)
X2CrNil9-11 (1.4306)
X2CrNiMo17-12-2 (1.4404)
X2CrNiMo17-12-3 (1.4432)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoCuWN25-7-4 (1.4501)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN18-15-4 (1.4438)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN22-7-4 (1.4410)
X2CrNiN18-10 (1.4311)
X2CrNiN23-4 (1.4362)
X3CrNiMo17-13-3 (1.4436)
X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X6CrNiMoTil7-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi18-10 (1.4541)
11CrMo09-10 (1.7383)
13CrMo4-5 (1.7335)
14MoV6-3 (1.7715)
15MnCrMoNiV5-3 (1.6920)
15MnMoV4-5 (1.5402)

16Mo3 (1.5415)
18MnMoNi5-5 (1.6308)
P245GH (1.0352)

P250GH (1.0460)

P280GH (1.0426)

P305GH (1.0436)

P305GH +QT (1.0436)
X10CrMoVNb9-1 (1.4903)
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A.3.2 material standards
Standard

DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-2:2000
DIN EN 10222-3:1999
DIN EN 10222-3:1999
DIN EN 10222-3:1999
DIN EN 10222-3:1999
DIN EN 10222-3:1999
DIN EN 10222-4:2001
DIN EN 10222-4:2001
DIN EN 10222-4:2001
DIN EN 10222-4:2001
DIN EN 10222-4:2001
DIN EN 10222-4:2001
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000
DIN EN 10222-5:2000

material

X16CrMo5-1 +A (1.7366)
X16CrMo5-1 +NT (1.7366)
X20CrMoV11-1 (1.4922)
12Nil14 (1.5637)

13MnNi6-3 (1.6217)
15NiMn6 (1.6228)

X12Ni5 (1.5680)

X8Ni9 (1.5662)

P285NH (1.0477)

P285QH (1.0478)

P355NH (1.0565)

P355QH1 (1.0571)

P420NH (1.8932)

P420QH (1.8936)
X1CrNiMoCuN20-18-7 (1.4547)
X1CrNiMoCuN25-20-7 (1.4529)
X1NiCrMoCu25-20-5 (1.4539)
X2CrNi18-9 (1.4307)
X2CrNiCul9-10 (1.4650)
X2CrNiMo17-12-2 (1.4404)
X2CrNiMo17-12-3 (1.4432)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoN17-11-2 (1.4406)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN25-7-4 (1.4410)
X2CrNiN18-10 (1.4311)
X3CrNiMo13-4 (1.4313)
X3CrNiMo17-13-3 (1.4436)
X3CrNiMo18-12-3 (1.4449)
X3CrNiMoBN17-13-3 (1.4910)
X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X6CrNi18-10 (1.4948)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi1l8-10 (1.4541)
X6CrNiTiB18-10 (1.4941)
X7CrNiNb18-10 (1.4912)
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A.3.2 material standards

Standard material

DIN EN 10250-2 & AD W13:1999 S235J2G3 (1.0116)
DIN EN 10250-2 & AD W13:1999 S235JRG2 (1.0038)
DIN EN 10250-2 & AD W13:1999 S355J2G3 (1.0570)

DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999

DIN EN 10269:1999

DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999

19MnB4 +QT(1.5523)
20CrMoVTiB4-10 +QT (1.7729)
20Mn5 +N (1.1133)
21CrMoV5-7 +QT (1.7709)
25CrMo4 +QT (1.7218)
30CrNiMo8 +QT (1.6580)
34CrNiMo6 +QT (1.6582)
35B2 +QT (1.5511)
40CrMoV4-6 +QT (1.7711)
41NiCrMo7-3-2 +QT (1.6563)
42CrMo4 +QT (1.7225)
42CrMo5-6 +QT (1.7233)
C35E +N (1.1181)

C35E +QT (1.1181)

C45E +N (1.1191)

C45E +QT (1.1191)
NiCr15Fe7tiAl +AT +P (2.4669)
NiCr20TiAl +AT +P (2.4952)

X10CrNiMoMnNbVB15-10-1 +AT +WW (1.4982)

X12CrNiMoV12-3 +QT (1.4938)
X12Ni5 +NT (1.5680)

X12Ni5 +QT (1.5680)
X15CrMo5-1 +NT (1.7390)
X15CrMo5-1 +QT (1.7390)
X19CrMoNbVN11-1 +QT (1.4913)
X22CrMoV12-1 +QT1 (1.4923)
X22CrMoV12-1 +QT2 (1.4923)
X2CrNi18-9 +AT (1.4307)
X2CrNi18-9 +C700 (1.4307)
X2CrNi18-9 +C800 (1.4307)
X2CrNiMo17-12-2 +AT (1.4404)
X2CrNiMo17-12-2 +C700 (1.4404)
X2CrNiMo17-12-2 +C800 (1.4404)
X2CrNiMoN17-13-3 +AT (1.4429)
X3CrNiCu18-9-4 +AT (1.4567)
X3CrNiCu18-9-4 +C700 (1.4567)
X3CrNiMoBN17-13-3 +AT (1.4910)
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A.3.2 material standards

Standard

DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:1999
DIN EN 10269:2006
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014

material

X4CrNil8-12 +AT (1.4303)
X4CrNi18-12 +C700 (1.4303)
X4CrNi18-12 +C800 (1.4303)
X5CrNi18-10 +AT (1.4301)
X5CrNi18-10 +C700 (1.4301)
X5CrNiMo17-12-2 +AT (1.4401)
X5CrNiMo17-12-2 +C700 (1.4401)
X5CrNiMo17-12-2 +C800 (1.4401)
X6CrNi18-10 +AT (1.4948)
X6CrNiMoB17-12-2 +AT (1.4919)
X6CrNiTiB18-10 +AT (1.4941)
X6NICrTiMoVB25-15-2 +AT +P (1.4980)
X7CrNiMoBNb16-16 +WW +P (1.4986)
X8Ni9 +NT (1.5662)

X8Ni9 +QT (1.5662)

C35E +QT (1.1181)
20CrMoVTiB4-10 (1.7729)

20Mn5 (1.1133)

20MnB4 (1.5525)

21CrMoV5-7 (1.7709)

23MnB3 (1.5507)

23MnB4 (1.5535)

25CrMo4 (1.7218)

26NiCrMo14-6 (1.6958)
27NiCrMoV15-6 (1.6957)
30CrNiMo8 (1.6580)

34CrNiMo6 (1.6582)

35B2 +QT (1.5511)

40CrMoV4-6 (1.7711)

42CrMo4 (1.7225)

42CrMo5-6 (1.7233)

C35E +N (1.1181)

C35E +QT (1.1181)

C45E +N (1.1191)

C45E +QT (1.1191)

NiCr15FeTtiAl (2.4669)
NiCr19Fe19Nb5Mo3 (2.4668)
NiCr20TiAl (2.4952)
X10CrNiMoMnNbVB15-10-1 (1.4982)
X12CrNiMoV12-3 (1.4938)
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A.3.2 material standards
Standard

DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10269:2014
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001

material

X12Ni5 (1.5680)

X15CrMo5-1 (1.7390)
X19CrMoNbVN11-1 (1.4913)
X22CrMoV12-1 +QT1 (1.4923)
X22CrMoV12-1 +QT2 (1.4923)
X2CrNi18-9 +AT (1.4307)
X2CrNi18-9 +C700 (1.4307)
X2CrNi18-9 +C800 (1.4307)
X2CrNiMo17-12-2 +AT (1.4404)
X2CrNiMo17-12-2 +C700 (1.4404)
X2CrNiMo17-12-2 +C800 (1.4404)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiN18-10 (1.4311)
X3CrNiCul8-9-4 +AT (1.4567)
X3CrNiCul8-9-4 +C700 (1.4567)
X3CrNiMoBN17-13-3 (1.4910)
X4CrNi18-12 +AT (1.4303)
X4CrNi18-12 +C700 (1.4303)
X4CrNil8-12 +C800 (1.4303)
X5CrNi18-10 +AT (1.4301)
X5CrNi18-10 +C700 (1.4301)
X5CrNiMo17-12-2 +AT (1.4401)
X5CrNiMo17-12-2 +C700 (1.4401)
X5CrNiMo17-12-2 +C800 (1.4401)
X6CrNi18-10 (1.4948)
X6CrNi25-20 (1.4951)
X6CrNiMoB17-12-2 (1.4919)
X6CrNiTiB18-10 (1.4941)
X6NiICrTiMoVB25-15-2 (1.4980)
X7CrNiMoBNb16-16 (1.4986)
X8Ni9 +NT (1.5662)

X8Ni9 +QT (1.5662)

X12Cr13 (1.4006)

X17CrNi16-2 +QT800 (1.4057)
X17CrNi16-2 +QT900 (1.4057)
X1CrNiMoCu25-20-5 (1.4539)
X1CrNiMoCuN20-18-7 (1.4547)
X1INiCrMoCu25-20-5 (1.4539)
X1NiCrMoCu31-27-4 (1.4563)
X1INiCrMoCuN20-18-7 (1.4547)
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A.3.2 material standards
Standard

DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2001
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008

material

X1INiCrMoCuN25-20-7 (1.4529)
X2CrNil12 (1.4003)

X2CrNil8-11 (1.4306)
X2CrNi18-9 (1.4307)
X2CrNil9-11 (1.4306)
X2CrNiMo17-12-2 (1.4404)
X2CrNiMo17-12-3 (1.4432)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoCuN25-6-3 (1.4507)
X2CrNiMoCuWN25-7-4 (1.4501)
X2CrNiMoN17-11-2 (1.4406)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN25-7-4 (1.4410)
X2CrNiN18-10 (1.4311)
X2CrNiN23-4 (1.4362)
X2NiCrMoCuWN25-7-4 (1.4501)
X3CrNiMo13-4 +QT650 (1.4313)
X3CrNiMo13-4 +QT780 (1.4313)
X3CrNiMo13-4 +QT900 (1.4313)
X3CrNiMo17-13-3 (1.4436)
X4CrNiMo16-5-1 +QT760 (1.4418)
X4CrNiMo16-5-1 +QT900 (1.4418)
X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi18-10 (1.4541)
X12Cr13 (1.4006)

X17CrNil6-2 +QT800 (1.4057)
X17CrNil16-2 +QT900 (1.4057)
X1CrNiMoCu25-20-5 (1.4539)
X1INiCrMoCu31-27-4 (1.4563)
X1INiCrMoCuN20-18-7 (1.4547)
X1INiCrMoCuN25-20-7 (1.4529)
X2CrNil12 (1.4003)

X2CrNil8-11 (1.4306)
X2CrNi18-9 (1.4307)
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A.3.2 material standards

Standard

DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10272:2008
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000
DIN EN 10273:2000

material

X2CrNiMo17-12-2 (1.4404)
X2CrNiMo17-12-3 (1.4432)
X2CrNiMo18-14-3 (1.4435)
X2CrNiMoCuN25-6-3 (1.4507)
X2CrNiMoCuWN25-7-4 (1.4501)
X2CrNiMoN17-11-2 (1.4406)
X2CrNiMoN17-13-3 (1.4429)
X2CrNiMoN17-13-5 (1.4439)
X2CrNiMoN22-5-3 (1.4462)
X2CrNiMoN25-7-4 (1.4410)
X2CrNiN18-10 (1.4311)
X2CrNiN23-4 (1.4362)
X3CrNiMo13-4 +QT650 (1.4313)
X3CrNiMo13-4 +QT780 (1.4313)
X3CrNiMo13-4 +QT900 (1.4313)
X3CrNiMo17-13-3 (1.4436)
X4CrNiMo16-5-1 +QT760 (1.4418)
X4CrNiMo16-5-1 +QT900 (1.4418)
X5CrNi18-10 (1.4301)
X5CrNiMo17-12-2 (1.4401)
X6CrNi25-20 (1.4951)
X6CrNiMoNb17-12-2 (1.4580)
X6CrNiMoTil17-12-2 (1.4571)
X6CrNiNb18-10 (1.4550)
X6CrNiTi18-10 (1.4541)
10CrMo09-10 (1.7380)
11CrMo09-10 (1.7383)
13CrMo4-5 (1.7335)

16Mo3 (1.5415)

P235GH (1.0345)

P250GH (1.0460)

P265GH (1.0425)

P275NH (1.0487)

P295GH (1.0481)

P355GH (1.0473)

P355NH (1.0565)

P355QH (1.8867)

P460NH (1.8935)

P460QH (1.8871)

P500QH (1.8874)
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A.3.2 material standards

Standard

DIN EN 10273:2000

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 10273:2008

DIN EN 1561:1997

DIN EN 1561:1997

DIN EN 1561:1997

DIN EN 1561:1997

DIN EN 1561:1997

DIN EN ISO 3506-1:1998
DIN EN ISO 3506-1:1998
DIN EN ISO 3506-1:1998
DIN EN ISO 3506-1:1998
DIN EN ISO 3506-1:1998
DIN EN ISO 3506-1:1998
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04

material
P690QH (1.8880)
10CrMo09-10 (1.7380)
11CrMo09-10 (1.7383)
13CrMo4-5 (1.7335)
16Mo3 (1.5415)
P235GH (1.0345)
P250GH (1.0460)
P265GH (1.0425)
P275NH (1.0487)
P295GH (1.0481)
P355GH (1.0473)
P355NH (1.0565)
P355QH (1.8867)
P460NH (1.8935)
P460QH (1.8871)
P500QH (1.8874)
P690QH (1.8880)
EN-GJL-150
EN-GJL-200
EN-GJL-250
EN-GJL-300
EN-GJL-350
A2-50

A2-70

A2-80

A4-50

A4-70

A4-80

Al1-50

A1-70

A1-80

A2-50

A2-70

A2-80

A3-50

A3-70

A3-80

A4-50

A4-70

A4-80
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A.3.2 material standards

Standard

DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 3506-1:2010-04
DIN EN ISO 898

DIN EN ISO 898

DIN EN ISO 898

DIN EN I1SO 898

DIN EN ISO 898:1999

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

EN 10028-5:2003

KTA 3201.1:1990

KTA 3201.1:1990

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

KTA 3201.1:1998

material

A5-50

A5-70

A5-80

C1-110

C1-50

C1-70

C3-80

C4-50

C4-70

F1-45

F1-60

10.9

12.9

5.6

8.8

4.6

P355M (1.8821)
P355ML1 (1.8832)
P355ML2 (1.8833)
P420M (1.8824)
P420ML1 (1.8835)
P420ML2 (1.8828)
P460M (1.8826)
P460ML1 (1.8837)
P460ML2 (1.8831)
20NiCrMo14-5 11 (1.6772)
X6CrNiTil8-10S (1.4533)
10MnMoNi5-5
20MnMoN:i5-5 (1.6310)
21CrMoV5-7 (1.7709)
26NiCrMo14-6 (1.6958)
34CrNiMo6S (1.6589)
8MnMoNi5-5
GS-18NiMoCr3-7 (1.6761)
GS-C 25 S (1.1339)
GX5CrNiNb18-9S (1.4552)

Inconel 600 (2.4816, NiCr 15 Fe)

X2NiCrAITi32-20 (1.4558)
X5CrNil13-4 (1.4313)

X6CrNiMoTil17-12-2S (1.4579)
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Standard material

KTA 3201.1:1998 X6CrNiNb18-10S (1.4553)
KTA 3201.1:1998 X6CrNiTi1l8-10S (1.4533)
KTA 3211.1:1991 15NiCuMoNDb5 (1.6368)
KTA 3211.1:1991 20MnMOoN:i5-5 (1.6310)

KTA 3211.1:1991 20NiCrMo14-51 (1.6772)
KTA 3211.1:1991 20NiCrMo14-5 11 (1.6772)
KTA 3211.1:1991 21CrMoV5-7 (1.7709)

KTA 3211.1:1991 C 22.8 S(1.1338)

KTA 3211.1:1991 X8CrNiMoBNb16-16 (1.4986)
KTA 3211.1:2000 15NiCuMoNDb5S (1.6369, WB36)
KTA3211.1:1991 15MnNi6-3 (1.6210)

SEW 400 X20CrMo13 (1.4120)

SEW 620:1951 C 22 (1.0402)

SEW 620:1951 C 35(1.1181)
ThyssenKrupp X2CrNiMoN22-5-3 (1.4462)
ThyssenKrupp X2CrNiMoN25-7-4 (1.4410)
VdTUV 007/3:1984 12 CrMo 195 G (1.7362)
VdTUV 12-238 (6.71) Altherm 35 (H I; 1.0345)
VvdTUV 12-238 (6.71) Altherm 41 (H IlI; 1.0425)
VdTUV 12-238 (6.71) Altherm 44 (H IV)

VvdTUV 12-238 (6.71) Altherm 44 (H IV)

vdTUV 12-238 (6.71) Altherm 47 (17Mn4; 1.0481)
VvdTUV 12-238 (6.71) Altherm 50 (19Mn6; 1.0473)
VvdTUV 12-238 (6.71) Altherm 55

VdTUV 12-238 (6.71) Altherm CrMo (13CrMo4-4; 1.7335)
VdTUV 12-238 (6.71) Altherm Mo (15Mo3; 1.5415)
vdTUV 277/2:1986 X5 CrMnNiN 18 9 (1.6909)
vdTOV 314 Altherm NiMoV (1.6918)
vdTUV 337:1997 20NiCrMo14-5 (1.6772)
VdTUV 341:1985 GS-45R

VdTUV 351/1:1994 StE 255 (1.0461)

VdTUV 351/1:1994 WSLE 255 (1.0462)

VvdTUV 353/1:2000 StE 315 (1.0505)

VdTUV 353/1:2000 WSHE 315 (1.0506)

vdTUOV 364 C 22.3 (1.0427)

VvdTUV 376:1984 17MnMoV6-4 (1.5403)
VdTUV 377/1:1986 15NiCuMoNDb5 (1.6368)
VdTUV 377/2:1986 15NiCuMoNDb5 (1.6368)
VdTUV 390:1997 26NiCrMo14-6 (1.6958)

VdTUV 395/1 - 3 X5CrNi13-4 (1.4313)
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vdTUV 395/3:1999
VdTUV 399/1:1996
VdTUV 399/1:1996
VdTUV 399/3:1996
VdTUV 399/3:1996
vdTUV 400:2007
VdTUV 401/1:2000
vdTUV 401/2:1983
VdTUV 401/3:1983
VdTUV 401/3:1986
VdTUV 405:1999
VdTUV 412:1995
VvdTUV 418:1999
VdTUV 424:1995
vdTUV 427/1:2000
VdTUV 427/2:1981
vdTUV 427/3:1982
VvdTUV 432/1:1999
VdTUV 432/2:1999
vdTUV 432/3
VdTUV 435/3:1997
vdTUV 451:2000
VdTUV 451:2000
VdTUV 451:2000
VdTUV 452:1999
VdTUV 453:1984
VdTUV 459/2:1983
VdTUV 459/3:1995

material

X4CrNil13-4 (1.4313)

A 105 (1.0432)

C 21 (1.0432)

A 105 (1.0432)

C 21 (1.0432)

NiMo16Cr15W (2.4819)
20MnMOoNi5-5 (1.6310)
20MnMoN:i5-5 (1.6310)
20MnMoNi5-5 (1.6310)
20MnMoN:i5-5 (1.6310)
X2CrNiMoN17-13-5 (1.4439)
X10NICrAITi32-20 (1.4876)
X2CrNiMoN22-5-3 (1.4462)
NiMo 16 Cr 16 Ti (2.4610)
15MnNi6-3 (1.6210)
15MnNi6-3 (1.6210)
15MnNi6-3 (1.6210)

NiCr 21 Mo (2.4858)

NiCr 21 Mo (2.4858)

NiCr 21 Mo (2.4858)
X5NiCrTi26-15 (1.4980)
X6CrNiMoTi17-12-2S (1.4579)
X6CrNiNb18-10S (1.4553)
X6CrNiTi1l8-10S (1.4533)
GX5CrNil13-4 (1.4313)
C22.8S1(1.1338)
15NiCuMoNb5S1 (1.6369, WB36 S1)
15NiCuMoNb5S1 (1.6369, WB36 S1)

VdTUV WB 305:2012
VdTUV WB 395/3:1995
VdTUV WB 405:1995 X2CrNiMoN17-13-5 (1.4439)
VdTUV WB 427/3:1982 15MnNi6-3 (1.6210)
VdTUV-WB 505 Alloy 59 (2.4605 NiCr23Mo16Al)
WB 424 RS:1973 22NiMoCr3-7 (1.6751)
WB-091/08/EG2:1999 GX8CrNi26-7 (1.4347)
WB-100/20/B:1999 34CrNiMo6S (1.6589)

NiCr15Fe (2.4816)
X5CrNi13-4 (1.4313)



