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This Japanese Industrial Standard has been established by the Minister 
of Economy, Trade and Industry through deliberations at the Japanese 
Industrial Standards Committee according to the proposal for establish-
ment of Japanese Industrial Standard submitted by The Japan Society of 
Vacuum and Surface Science (JVSS)/Japan Vacuum Industry Association 
(JVIA)/Japanese Standards Association (JSA) with a draft being at-
tached, based on the provision of Article 12, paragraph (1) of the Indus-
trial Standardization Act. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent 
rights, published patent application or utility model rights. 
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Vacuum technology — Dimensions of knife-edge flanges 

 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 3669 : 2020, 
Edition 3 (incorporating the correction of error included in the Corrected version pub-
lished in 2020), with some modifications of the technical contents to reflect the unique 
conditions in Japan.  

  Annex JA and Annex JB are unique to JIS and not given in the corresponding In-
ternational Standard. The vertical lines on both sides and dotted underlines indicate 
changes from the corresponding International Standard. A list of modifications with 
the explanations is given in Annex JC. 

1  Scope 

  This Standard 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.  

NOTE 1 Knife-edge flanges were originally developed as ConFlat® flanges by 
the American company, Varian, Inc. 

NOTE 2 ConFlat® is the trademark of a product supplied by Varian, Inc. This 
information is given for the convenience of users of the corresponding 
International Standard and this Standard, and does not constitute an 
endorsement by JIS of the product named. 

NOTE 3 Prior to the establishment of this Standard, the Vacuum Society of Ja-
pan (now The Japan Society of Vacuum and Surface Science) standard 
JVIS 003-1982 was traditionally used as the standard for knife-edge 
flanges [10]. 

NOTE 4 The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

 ISO 3669 : 2020  Vacuum technology — Dimensions of knife-edge 
flanges (MOD) 

   In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/IEC Guide 21-1. 

2  Normative references 

  Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS B 0209-1 ISO general purpose metric screw threads — Tolerances — Part 1 : 
Principles and basic data 
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3  Terms and definitions 

  For the purpose of this Standard, the following terms and definitions apply. 

3.1 

knife-edge flange 

metal sealed flange with knife edge, used for high and ultra-high vacuum service 
Note 1 to entry Sandwiching one metal gasket between two knife-edge flanges 

and securely bolting these together makes a vacuum tight joint. 
The seal is made when the identical circular (triangular profile) 
knife-edges are bolted together. A deformable metal gasket cap-
tured between the knife-edge flanges establishes the sealing sur-
face. 

Note 2 to entry Originally developed as ConFlat® flanges. The widespread and 
continued use of knife-edge flanges has made these a de facto in-
ternational standard, codified by this Standard.  

3.2 

nominal bore 

value intended to both identify the flange and specify the outside diameter of tubing 
that can be accommodated by the flange 

Note 1 to entry The outside diameter of the flange may be used to identify 
knife-edge flanges.  

3.3 

leak check groove 

groove machined into the seal side of the flange and used in a trace gas leakage test 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  

  Symbols and abbreviated terms are given in Table 1.  
 

Table 1  Symbols and abbreviated terms 
Symbol Designation Unit  

l1 nominal outside diameter  mm (inch) 
l2 max. tube outside diameter  mm 
l3 bolt hole diameter  mm 
l4 bolt circle diameter  mm 
φ position tolerance of bolt hole centre mm 
l5 seal recess diameter, inner rotatable ring diameter  mm 
l6 knife-edge diameter  mm 
l7 depth for pipe connection mm 
l8 setback for inner rotatable ring (of rotatable flange) mm 
l9 flange thickness mm 
l10 outside diameter of metal gasket mm 
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5  Requirements  

5.1  Materials and components  

5.1.1  Flange  

  The selection of the material shall be based on the usage and service conditions of 
the flanges. Considerations may include service temperature (e.g. baking temperature), 
sealing capacity, corrosion resistance, magnetic permeability, type of seal gasket used 
and dimensions. For rotatable flanges, it is recommended to use a pair of inner and 
outer rotatable rings manufactured by the same manufacturer. 

NOTE 1 Austenitic stainless steel is commonly used, but it is not the intent of 
this Standard to specify or limit the choice of flange material to austen-
itic stainless steel. Other alternatives with track records are, for exam-
ple, aluminium alloy, copper alloy, titanium alloy and beryllium copper, 
but these may require a larger flange thickness or other design change 
in manufacture. 

NOTE 2 Knife-edge flanges may not be able to maintain the required linear 
sealing load when heated to high temperatures; in this case, retighten-
ing may be necessary to maintain the linear sealing load at a constant 
value. 

5.1.2  Bolt holes  

  The flange shall have either clearance or tapped bolt holes.  
NOTE Unified threads are often used on flanges manufactured in the United 

States. 

5.1.3  Leak check grooves 

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

NOTE Leak check grooves are typically provided at two opposite positions from 
each other. 

5.1.4  Gasket 

  In general, the gasket should be softer than the flange to avoid dulling of flange 
knife-edge. 

NOTE 1 Oxygen-free high conductivity (OFHC) copper is commonly used, but it 
is not the intent of this Standard to specify or limit the choice of gasket 
material to OFHC copper. 

NOTE 2 As oxygen-free high conductivity copper, C1020P-1/2H of JIS H 3100 or 
materials with equivalent or higher hardness are often used [13]. The 
Vickers hardness of C1020P-1/2H is in the range of 75 to 120. 

5.2  Dimensions  

  Flange and gasket dimensions are shown and specified in Figures 1 to 3 and in Table 
2 and Table 3. See Figure 4 for the recommended dimensions of leak check grooves. 
The dimensions specified correspond to austenitic stainless steel flanges. Nominal and 
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