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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.
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Introduction

This document is a minor revision of the second edition (ISO 3669:2017) and contains significant
technical changes from the first edition (ISO 3669:1986), which defined two series of “bakeable”
flanges:

— asapreferred series, the main dimensions of which ensure compatibility with already standardized
non-bakeable flanges (see ISO 1609);

— asecondary series corresponding to flanges in common use.

This

mbar. Effectively,

v -
the pfeferred series has been made obsolete thereby promoting the secondary series to'b¢ the one and
only det of specified dimensions. Furthermore, several dimensions in what was formerly the secondary
seried, have been modified to correspond to flanges in common use. Finally, detailed 'dimensions for the

knife

edge sealing profile have been incorporated.

It is rjoted, however, that the original ConFlat®%Y flange dimensions andtolérances, as developed by

Varia
is to

h, were not available during the development stage of this specificatioii: The intent of this document
bnsure interchangeability of flanges. It is reasonable to accept that flanges manufa¢tured to the

origirnjal Varian specifications are compatible with flanges manufactured according to thjis document,

even

hough they might not fall within all tolerances.

1) ConFlat® is the trademark of a product supplied by Varian, Inc. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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ISO 3669:2020(E)

Vacuum technology — Dimensions of knife-edge flanges

1 Scope

This document specifies the dimensions of fixed or rotatable bolted knife-edge flanges used in vacuum
systems for pressures ranging from atmospheric to as low as 10-11 Pa.
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$0 Online browsing platform: available at http://www.ise/org/obp

ormative references

are no normative references in this document.

erms and definitions
e purposes of this document, the following terms and definitions‘apply.

1d IEC maintain terminological databases for use in standardization at the following

C Electropedia: available at http://www.electropedia:org/

-edge flange
sealed flange used for high and ultra-high\wacuum service

| to entry: Sandwiching one metal gasketbetween two knife-edge flanges and securely
er makes a vacuum tight joint. The sealis made when the identical circular (triangular profil
Ited together. A deformable metal gasket captured between the knife-edge flanges establish
e.

P to entry: Originally developed as ConFlat® flanges. The widespread and continued use
s has made these a de facto iftternational standard, codified by this document.

intended to both identify the flange and specify the largest practical size of tubin

addresses:

bolting these
e) knife-edges
es the sealing

of knife-edge

b that can be

to enteyaSee Table 1, in which the convention of identifying original flanges by the outside diameter of the

(histerically in inches) has been maintained.

3.3

leak check groove
groove machined into the seal side of the flange to facilitate the free passage of trace gas from the outer
perimeter of the flange to the seal zone near the metal gasket

4 Symbols and abbreviated terms

Symbol Designation Unit
L nominal outside diameter of flange mm (in)
I, max. tube mm
A bolt hole mm
1y bolt circle mm
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Symbol Designation Unit
® position tolerance of bolt hole centre mm
s seal recess mm
lg knife-edge mm
I; depth for pipe connection mm
Ig setback for inner rotatable ring mm
ly flange thickness mm
Lo outside diameter of metal gasket mm

5 Requinements
5.1 Materjials

5.1.1 Flanfe

The selection of the material shall be compatible with the requirements for the.flanges. Considerations
may include pervice temperature, sealing capacity, corrosion resistance, magnetic permeability, type of
seal gasket used and dimensions.

NOTE Auktenitic stainless steel is commonly used, but it is not the intent of this document to specify o limit
the choice of flange material to austenitic stainless steel.

5.1.2 Bolt|holes

The flange njay have either clearance or tapped bolt holes.
NOTE Asfa number of flanges in use currently originated in the United States, the tapped flanges ofteh have

English tappefl holes. Of increasing use are flanges with-metric threads. Both are presented in this document (see
Table 1).

5.1.3 Grogqves

Leak check grooves should be used. The grooves shall be arranged equidistantly between the bolt holes.

5.1.4 GasKket
In general, the gasket shatld’be softer than the flange to avoid dulling of flange knife-edge.

NOTE Oxlygen-freé\high conductivity (OFHC) copper is commonly used, but it is not the intent ¢f this
document to gpecify.or limit the choice of gasket material to OFHC copper.

5.2 Dimensions

Flange dimensions are shown and specified in Figures 1 to 3 and in Table 1 and Table 2. See Figure 4 for
the recommended dimensions of leak check grooves.

2 © IS0 2020 - All rights reserved
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Figure 1 — Basic flange dimensions

Dimensions|in millimetres
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0,65 £0,05
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Figure 2 — Knife-edge detail

Dimensions in millimetres
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Figure 3 — Metal gasket
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Dimensions in millimetres

1,5

1,3 min.

Key
a  Recommgndation: leak check groove equidistant (+ 0,15 mm) between bolt holes.
b Non-rotafable flange.

¢ Rotatablegflange.

Figure 4 — Recommiended dimensions for leak check grooves

Table 1 — Flange dimensions

Nominal 1 I Nox I3 Bolt Iy @ Is Iy I, Ig Iy
bore i boltsb threadc . .
Nomjinal | Max. Bolt Bolt Position Seal Knife- | Depthfor | Setback Flange
outgide | tubed hole circle toler- recess | edge pipe con- | forinner |thitkness
dianjeter ance of nection rotatable .
_ min Tol. mm bolt hole Tol. Tol. _ ring in
mm (in) +0,2 centre | .02 | 01 i nm
mm
0 mm 0 mm mm
mm mm
25,0
10CF (1,0) 12,0 6 3,3 M3x0,5 17,5 ©0,1 13,5 10,5 3,0 - 6,0
16CFd 533;2) 194 | 6 | 44 (ﬁg’_‘gg) 27,0 00,1 214 | 183 3,3 59 7,0
25CF (341'2) 258 | 4 | 68 (i/[/i)'f-lz'g) a3 | 902 | 330 | 277 43 6,0 11,5
40CFd (297'2) 445 | 6 | 68 (i’l/i’,f_lz'g) 587 | 02 | 483 | 419 43 77 12,5
a Given for guidance only and corresponds to commonly used austenitic stainless-steel flanges.
b Number of bolts equispaced on bolt circle.
¢ Metric tap (English tap), according to ISO 965-1.
d These flanges are most commonly used.

4 © IS0 2020 - All rights reserved
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Table 1 (continued)
Nominal I I, No. I3 Bolt Iy @ Is lg I; Ig Iy
bore i boltsP threadc . i
Nominal | Max. Bolt Bolt Position | Seal Knife- | Depthfor | Setback Flange
outside | tube? hole circle toler- recess | edge pipe con- | forinner |thickness
diameter ance of nection rotatable .
_ mm Tol. mm bolt hole Tol. Tol. _ ring min
mm (in) +0,2 centre | 402 | 01 mn mm
mm
0 mm 0 mm mm
mm mm
50CF (253';) 5,0 | 8 | 84 (g’lﬁ’gf;i) 724 | 902 61,8 | 559 49 9,7 16,0
63CFd (141‘5"033 700 | 8 | 84 (’g’[ﬁ’;éi) 922 | @02 | 825 | 772 6,4 2 17,0
75CF élg';) 762 | 10 | 84 (',_;’I/Sl’g,éi) 1023 | @02 | 916 | 852 6,5 13p 17,5
100CF (165363 1080 | 16 | 84 (g’[ﬁ’;ﬁi) 1303 | @02 | 1206 | 1153 7% 14,8 19,5
125CF (167%'55) 1270 | 18 | 84 (24/81)(61,—52) 1516 | 02 | 141,8 | 1363 7,2 14,8 21,0
160CF (2808'02) 1590 | 20 | 84 (';’[/%"61152) 181,0 | @02 | 1714 | @661 8,0 15 21,0
200CF ég“o’g) 2060 | 24 | 84 gﬁ’;ﬁi) 2318 | 02 | 2282)] 2169 8,6 17 24,0
250CF ég%g) 2560 | 32 | 84 (2’1/81"61132) 2840 | 02, 12731 | 2675 9,0 18p 24,0
275CF (2562'?) 2734 | 30 | 108 g}gi‘_% 3063 | @02 | 2944 | 2882 99 19,8 28,0
300CF (3164853; 3060 | 32 | 108 g}g,,"éf’) 338,100 02 | 3264 | 3200 99 198 28,0
350CF ?1169'51) 3560 | 36 | 108 E‘g}g,,"_;g 3889 | @04 | 3767 | 3730 10,4 20f 28,0
400CF (41689% 4060 | 40 | 108 g}gi‘_ég 4379 | @04 | 4244 | 4190 10,4 20 28,0
a Gipen for guidance only and corresponds to commonly used austenitic stainless-steel flanges.
b Niymber of bolts equispaced on bolt circle.
¢ Mgtric tap (English tap), according to 150'965-1.
d THese flanges are most commonlyused.
Table 2 — Dimensions for metal gasket
Nominal bore Outside diameter Tolerance
Lo mm
mm
10CF 13,3
16CF 21,3
25CF 32,9 0
40CF 48,2 02
50CF 61,7 ’
63CF 82,4
75CF 91,5
100CF 120,5
125CF 141,7 0
160CF 171,3 -0,3
200CF 222,1
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