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Section I .I Flanges and fittings 

CF Flanges 
General information - 3 I 6LN steel type and quality 

Description 

Steel is cast into ingots in the conventional way 

(airmelted). Individual ingots are then remelted in 

an EFR unit as shown in the diagram. This 

significantly increases the final steel quality 

attainable. 

Rapid heat extraction by the controllable melt 

rate permits the elimination of the gross macro 

segregation and inhomogeniety inherent in all 

conventionally cast ingots and gives excellent 

uniformity of structure. 

Strict control of remelting parameters allows a substantial3 I 6LN Stainless steel specifications 
reduction in total inclusion content. The EFR process 

Electroflux refined solution treated virtually eliminates all harmful brittle oxide stringers 

(B types in ASTM E45 cleanness assessment) and any 
Chemical composition 

remaining oxides are small round 'D' types. Because the 
Percentages Cr 16 - 18.5 steel has had impurities removed and has a superior 

Ni 12- 14 homogeniety, its mechanical properties are improved 

C 0.030 maximum (e.g. ductility and impact resistance in the transverse 

direction) and are remarkably consistent. Si I maximum 

Mn 2 maximum The austenitic grade 3 I 6LN, which Caburn-MDC uses, has 

Mo a nominally nil content of ferrite and very low magnetic 

permeability making it suitable for the most demanding N 0.14- 0.20 

UHV applications. p 0.045 maximum 

s 0.0 15 maximum All Caburn-MDC 3 I 6LN Euro Conflat® CF series flanges 

are Electroflux refined. Co 0.22 maximum 

Fe Balance 

Mechanical properties 
Electroflux refined EFR

Tensile strength 600 N/mm2 minimum 

Yield stress 300 N/mm' minimum 

Elongation 35% minimum 

Brinell hardness 150/190 

Inclusions 

ASTM E45 -84 Method D 

A, B and C I maximum 
ma---- Unrefined 

electrodeD 1.5 maximum 
Power - � 

Magnetic permeability I .005 maximum supply 

Slag 
bath 

Water-cooled 
mould 

Molten 
metal 
pool 

---- Solidy ingot 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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Flanges and fittings Section I. I 

CF Flanges 
General information 

CF Flange and tube sizes 

Standard series CF flanges are fully compatible with, and 

can be sealed to,Yarian Conflat® (CF) types and similar 

flanges made by Baize rs, VG and others. They are designed 

to accept standard 'inch outside diameter' stainless steel 

tubes which are detailed in the adjacent chart. 

Caburn follows the widely used convention of categorising 

different sizes of UHV flange by using a 'DN' specification. 

'DN' is the acronym of the French term 'Diametre 

nominal' which translates as 'Nominal bore'. The bore 

referred to is that of the tube that fits inside the 

designated flange. The bore is 'nominal' because of the 

variation in tube wall thickness. 

Euro CF series 

Euro CF fittings use the 'oversize' tubes which allow 

greater internal diameters than conventional fittings. 

Caburn-MDC reference for CF flanges 

a bored flange is described as CF(X)-(Y) where 

a blank flange is described as CFB(X) 

a tapped flange has suffix 'T' 

a spigotted flange has suffix -S 

Rotatable flanges are described: CFR(X)-(Y) 

CFBR(X) 

3 I 6LN flanges are described: CFL 

X outside diameter in mm 

and 

Y outside diameter of the matching tube in mm 

DN nominal inside diameter of tube 

CF Flange parts nomenclature 

Rotatable flange example 

Setback l
Bolt hole� 

' 

Receiver� 

Insert 

Flange J
Through 

thickness

l 
� bore 

Tube 
counterbore 

Size Outside Nominal Matching tube sizes 
ISO description diameter ID OD Nominal bore 

DNl6CF 34 (11/J'') NW la6CF 6.35 (l/4") 6 

9.52 (l/s") 8 

18.0* 16 

19.0 (l/4") 16 

Caburn-MDC Euro default size 19.1 17.2 

DN40CF 70(23/4'') NW38CF 25.4 (I") 22 

38.1 (1112'') 35 

41.3 (15/s'') 38 

44.5 (IJ/4") 41.3 

Caburn-MDC Euro default size 41.2 38.0 

DN63CF 114(41/i'') NW63CF 50.8 (2") so 
63.5 (21/i'') 60 

69.9 (23/4'') 65 

Caburn-MDC Euro default size 70.0 66.0 

DNI00CF 152 (6") NWI00CF 101.6 (4") 97 

108.0 (41/4'') 100 

Caburn-MDC Euro default size 108.0 102.0 

DNl60CF 203 (8") NWIS0CF I 52.4 (6") 146 

156* 150 

Caburn-MDC Euro default size 156.0* 150.0 

DN200CF 254 (10") NW200CF 203.2 (8") 197 

209.5 (81/4'') 203 

Caburn-MDC Euro default size 209.5 203.0 

DN250CF 304 (12") NW2S0CF 254.0 (10") 248.0 

Caburn-MDC Euro default size 254.0 248.0 

US Size large flanges 

Size Outside Nominal Matching tube sizes 
ISO description diameter ID OD Nominal bore 

N/A 336 ( I 3 l/4") 254.0 (10") 248 

N/A 273.0 ( I Ql/4") 266 

N/A 355 (14") 304.8 (12") 298 

N/A 419 (161/2'') 355 (14") 3490 

* No imperial equivalent 

The following CF US sizes are also available 

Flange Matching Page 
OD Tube OD Number 

54.0 (21/s") 25.4 (I") 24-25 

50.8 (2") 26-27 
Bolt circle - BC 

117.5 (45/s'') 76.2 (3") 28-29 

Flange diameter 171.5 (63/4'') 127.0 (S") 30-31 

■ The CF flange range is identical to the range available in the United States, except 
that CF flanges have metric tapped holes 

■ Caburn-MDC 12" flanges are compatible with Varian and Balzers flanges, they have 
32 bolt holes with either MS thread or 8.4mm diameter clearance holes equally 
spaced on a 284 bolt circle diameter 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 



Section I .I

CF Flanges 
General information 

CF Flanges 

Features 

■ Suitable for UHV or high vacuum

■ Seal made by stainless steel knife edge into copper or

Viton® gasket

■ Complies with ISO 3669

■ Compatible with other manufacturers' Conflat® 

knife-edge flanges

■ Stainless steel grade 304 ( 1.430 I) or 3 I 6LN EFR

6

( 1.4429 E SU)

Specifications 

Material 

Flanges 

Gaskets 

Bolts 

Fastening 

Bolt head type 

Nut type 

Bolt size 

M4 

M6 

M8 

M8 

M8 

M8 

Elastomer seal, all sizes 

Vacuum range 

CF or wire seal 

Elastomer seal 

Temperature range 

CF or wire seal 

Elastomer seal 

304ss or 3 I 6LN 

OFE Copper orViton® elastomer 

300ss and silver-plated 

Hexagonal socket, hexagon head 

Hexagonal or two-hole plate nuts 

Torque 

9 Nm 

16 Nm 

20 Nm 

35 Nm 

45 Nm 

45 Nm 

9 - 14 Nm 

I x  I 0- 13 mbar 

lxlQ-9 mbar 

-200°C to 450°C

Sustained: -20°C to I 50°C, 

Intermittent: 200°C 

Standard specifications are for OFE copper metal seals; optional elastomer sealing 
specifications are stated for gaskets made of DuPont Dow® elastomers Viton® 

Flanges and fittings 

General specifications 

Caburn-MDC offers two types of CF flange in either 304 

or 3 I 6LN for applications where very low magnetic 

permeability is required. 

The OFE copper metal seal 

The reliable sealing performance of CF flanges is a result of 

the geometry of the design which 'captures' the gasket 

material. When the conical sealing edge of the flange is 

pressed into the OFE (oxygen-free electronic grade) 

copper gasket, a lateral cold flow of the gasket material 

occurs. This cold flow is limited by the vertical flange wall. 

Further material flows away from the seal area is severely 

limited and high interface pressures are developed. These 

pressures cause gasket material to fill surface imperfections 

and produce a highly reliable seal. 

Typical CF metal seal flange 

Mated cross section 

___ Hex head ,--
bolts 

CF flanges 

gasket 

+- Leak check 
grooves 

�:-+--,+-------,� OFE copper 

Intermediate hardware may be required for joining components, these have been 
omitted for clarity 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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Section I .I Flanges and fittings 

CF Flanges 
DN40CF 70mm 2¾" OD 

Non-rotatable 

Rotatable 

Features 

0-

■ Complies with ISO 3669

13■ UHV rated to Ix I mbar

■ High-temperature rated to 450
°
C

■ Rotatable and non-rotatable geometries

■ OFE Copper or optional Viton® elastomer gaskets

■ Tapped or clearance bolt holes

■ Compatible with other manufacturers'

Conflat® knife-edge flanges

Specifications 

Material 

Flanges 304 ( 1.430 I) or 3 I6EFR ( 1.4429 ESU) 

Gaskets OFE Copper 

Bolts Stainless steel 

Fastening 

Bolt type Hexagonal

Nut type Hexagonal or two-hole plate nuts 

Size M6 

Torque 16 Nm 

0- 13Vacuum range to below I mbar 

Temperature range -200°C to 450°C

Weight 0.5 kg 

Dimensions 69.3 OD x 41.3 ID maximum 

Elastomer seal temperature range 

Sustained: -20'C to I 50'C 
Intermittent: 200'C 

10

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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Flanges and fittings Section I.I

CF Flanges 
DN40CF 70mm 2¾" OD 

Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B C kg Reference number 

304 Stainless steel 

Blank Clearance 0.45 CFB70 110008 

25.4 Clearance 2 22.2 25.7 0.34 CF70-25 110012 

38.1 Clearance 2 34.9 38.3 0.34 CF70-38 110014 

41.3' Clearance 2 38.0 41.5 0.34 CF70-41 110051 

44.5 Clearance 2 41.3 44.6 0.34 CF70-44 110052 

Blank Tapped 0.45 CFB70T 130051 

38.1 Tapped 2 34.9 38.3 0.34 CF70-38T 130057 

41.3 Tapped 2 38.0 41.5 0.34 CF70-41T 130085 

Rotatable Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B C kg Reference number 

304 Stainless steel 

Blank Clearance 39.6 0.45 CFBR70 100008 

Non-rotatable 

38.1 Clearance 4 38.3 39.6 0.34 CFR70-38 100014 

41.3' Clearance 4 38.0 41.5 42.1 0.34 CFR70-41 100051 

Clearance 4 41.3 44.6 46.0 0.34 CFR70-44 100043 

Blank Tapped 39.6 0.45 CFBR70T 120051 

38.1 Tapped 4 38.3 39.6 0.34 CFR70-38T 120057 

41.3' Tapped 4 38.0 41.5 42.1 0.34 CFR70-41T 120085 

Euro CF Series Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B C kg Reference number 

Non-rotatable: 3 I 6LN EFR 1.4429 ESU 

Blank Clearance 0.4S CFBL70 1112110 

38.1 Clearance 2 34.9 38.3 0.34 CFL70-38 1112111 

41.3' Clearance 2 38.0 41.5 0.34 CFL70-41 1112112 

Blank Tapped 0.45 CFBL70T 1112125 

38.1 Tapped 2 34.9 38.3 0.34 CFL70-38T 1112126 

41.3' Tapped 2 38.0 41.5 0.34 CFL70-41T 1112127 

Rotatable: 3 I 6LN EFR 1.4429 ESU 

Blank Clearance 39.6 0.45 CFBRL70 1112140 

38.1 Clearance 4 34.9 38.3 39.6 0.34 CFRL70-38 1112141 

41.3' Clearance 4 38.0 41.5 42.1 0.34 CFRL70-41 1112142 

Note Rotatable outers are standard material 

Hardware Bolt' Bolt Qty per Wt Part 
Description hole length pack Reference number 

Gasket, copper, 37 ID 10 0.3 CCG40 

Gasket, Viton®, 43 ID 5 0.1 VG40 

Gasket, OFE copper annealed, 37 ID 0.1 CGA40 

Gasket, silver-plated copper, 37 ID 0.1 CGAG40 

Gasket, nickel 0.1 NG40 

Hex-head bolts M6' C 35 25 0.4 M6-35 

Hex-head bolts M6' T 25 25 0.4 M6-25 

Hex-head bolts M6' T 55 25 M6-55 

1113241 

191005 

1113221 

1113231 

191061 

1113021 

1113006 

1113022 

12 Plate nuts/24 bolts and washers C 12/24 PN40-BSET 1113101 

■ Bolt sets for clearance hole 
fianges include bolts, fiat 

Plate nuts, M6 C 

-

24 0.1 PN-40 1113113 

washers and nuts High-temperature thread lubricant (28gm) 0.1 FEL-PRO C-1 02 1260200 

■ Bolt sets for tapped fianges Flange cover, plastic 0.1 FC275 192002 

include bolts and fiat washers 
' Caburn-MDC Euro default size 

■ Gold-plated gaskets available 
on request ' C = Clearance holes, T = Tapped holes 

3 For use with standard fianges 

• For use with tapped fianges 

' For use with double-sided fianges 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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Flanges and fittings Section I.I

CF Flanges 
DNI00CF 152mm 6" OD 

Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B kg Reference number 

304 Stainless steel 

Blank Clearance 2.5 CFBl50 110025 

101.6 Clearance 2 96.8 101.9 1.6 Cf 150-100 110026 

108.0' Clearance 2 102.0 108.3 1.6 CF0l50-108 110054 

Blank Tapped 2.5 CFBl50T 130068 

101.6 Tapped 2 96.8 101.9 1.6 Cf 150-I00T 130069 

108.0' Tapped 2 102.0 108.3 1.6 CFl50-108T 130088 

Rotatable Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B kg Reference number 

304 Stainless steel 

Non-rotatable 

Blank Clearance CFBRl50 100025 

101.6 Clearance 4 96.8 101.9 1.6 CFRl50-I00 100026 

108.0' Clearance 4 101.0 108.3* 1.6 CFRl50-108 100053 

Blank Tapped 2.5 CFBRl50T 120068 

101.6 Tapped 4 96.8 101.9 1.6 CFR 150-1 00T 120069 

108.0' Tapped 4 101.0 I 08.3* 1.6 CFR 150-1 OST 120087 

Euro CF Series Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B kg Reference number 

Non-rotatable: 3 I 6LN EFR 1.4429 ESU 

Blank Clearance 2.5 CFBLl50 1112310 

101.6 Clearance 2 96.8 101.9 1.6 CFLl50-100 1112311 

108.0' Clearance 2 101.0 108.3 1.6 CFLl50-108 1112312 

Blank Tapped 2.5 CFBLl50T 1112325 

101.6 Tapped 2 96.8 101.9 1.6 CFL I 50-1 00T 1112326 

108.0' Tapped 2 101.0 108.3 1.6 CFL I 50-1 OST 1112327 

Rotatable: 3 I 6LN EFR 1.4429 ESU 

Blank Clearance 2.5 CFBRLl50 1112340 

101.6 Clearance 4 96.8 101.9 1.6 CFRL I 50-100 1112341 

108.0' Clearance 4 101.0 I 08.3* 1.6 CFRL I 50-108 1112342 

Note Rotatable outers are standard material 

* ID of rotatable outer is 110.0 mm (not I 08.3mm as shown) 

Hardware Bolt' Bolt Qty per Wt Part 
Description hole length pack kg Reference number 

Gasket, copper, IO I ID 10 0.7 CCGI00 1113243 

Gasket,Viton®, 115 ID 0.1 VGI00 191014 

Gasket, OFE copper annealed, IO I ID 0.1 CGAI00 1113223 

Gasket, silver-plated copper, IO I ID 0.1 CGAGI00 1113233 

Gasket, nickel 0.1 NGI00 191065 

Hex-head bolt, MB' T 35 25 1.0 MB-35 1113008 

Hex-head bolt, MB' C 50 25 1.0 MB-50 1113026 

Hex-head bolt, MB' C 70 25 2.0 MB-70 1113029 

Hex-head bolt, MB C 12/24 1.0 PNI00-BSET 1113103 

■ Bolt sets for clearance hole Plate nuts, MB C 24 0.2 PNI00 1113115 
fianges include bolts, fiat 
washers and nuts High-temperature thread lubricant (28gm) - 0.1 FEL-PRO C-1 02 1260200 

■ Bolt sets for tapped fianges Flange cover, plastic 0.1 FC600 7192006 

include bolts and fiat washers 
' Caburn-MDC Euro default size 

■ Gold-plated gaskets available 
' For use with standard fianges on request 
' C = Clearance holes, T = Tapped holes 

' For use with capped fianges 

5 For use with double-sided fianges 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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Flanges and fittings Section I.I

Del-Seal™ CF flanges 
14" OD US sizes 356mm 

Non-rotatable Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B kg Reference number 

304 Stainless steel 

Blank Clearance 21.0 CFB355 110037 

12" (304.8) Clearance 2 298.5 305.3 9.0 CF355-304 110038 

Blank Tapped 21.0 CFB355T 130037 

12" (304.8) Tapped 2 298.5 305.3 9.0 CF355-304T 130038 

Rotatable Nominal 
matching Bolt Wt Part 
tube OD hole Figure A B kg Reference number 

304 Stainless steel 

Blank Clearance 21.0 CFBR355 100037 

12" (304.8) Clearance 4 298.5 305.3 9.0 CFR355-304 100038 

Blank Tapped 21.0 CFBR355T 120037 

12" (304.8) Tapped 4 298.5 305.3 9.0 CFR355-304T 120038 

Hardware Qty per Wt Part 
Description pack 

Gasket, copper, 11.52" (292.7) ID 0.5 

Reference number 

GK-14001 191025 

Gasket,Viton®, 12. 11" (307.6) ID 0.1 GK-1400V 191026 

High-temperature thread lubricant (28gm) 0.1 FEL-PRO C-102 1260200 

MD 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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Section 1.2 Flanges and fittings 

ISO KF Flanges and fittings 
Clamps 

Hinged clamp 

B 

\ o,,;,.,
O-ring 
retainer 

Centring ring O-ring 
A 

Features 

■ Fastens ISO KF of
Flange Tube Wt Partcomparable size
size size A B kg Reference number 

■ Quick make and break DN I0/16KF 12.7-19.0 71 0.2 K075-C 70,1000 

■ Stainless steel wing nut DN20/25KF 25.4 80 55 0.2 Kl00-C 701001 

and bolt 0.3 KlS0-C 701002DN32/40KF 38.1 96 

0.5 K200-C 701003DN50KF 50.8 123
■ Aluminium construction

■ Requires centring ring Hinged clamp assemblies are the most commonly used method for making ISO KF vacuum 

with elastomer gasket

Bulkhead clamp 

,, 
/ 

Features 

■ Fastens ISO KF directly

seal connections. Prior to clamping, flanges can be rotated 360° and accept self-centring 

centring ring seals. Pressure is applied uniformly around the 15
° 

outer surface of both

flanges by finger-tightening the single wing nut until the first metal-to-metal contact is made 

between the spacing lips of the centring ring and the inner surface of the mating flanges. 

This compresses the O-ring between the flanges and makes the vacuum seal. 

Outside 
diameter 

Thickness 

Centring ring Bolt 
_.j

retainer circle 

Flange No.of Wt Partto flat plates
size bolts Thickness BCD OD kg Reference number 

■ Bolt fastening Aluminium 

■ Split-ring geometry DNl6KF 6 9 38.0 5 I 0.2 Kl6-BC 716000 

DN25KF 6 10 48.0 60 0.2 K25-BC 716001
■ Aluminium construction

DN40KF 6 10 62.0 75 0.2 K40-BC 716002 

■ Requires centring ring

with elastomer gasket
DN50KF 8 10 82.5 0.2 K50-BC 716003 

Bolted bulkhead clamps are commonly used to fasten ISO KF components to flat chamber 

walls or baseplates. Use of this product requires customer machining of six or eight MS 

threaded bolt holes on the mounting surface. Once a clamp has been positioned and 

aligned with the mating bolt holes, a vacuum seal is made by alternately wrench-tightening 

opposing pairs of bolts. A complete bulkhead clamp assembly consists of two semicircular 

clamps, six or eight MS x 16mm long stainless steel bolts and washers. 

All dimensions are nominal in millimetres unless specified - Weights given are approximate 
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