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Abstract

The recovery of mechanical properties of used OFHC 

(Oxygen Free High Conductivity) gaskets have been investigated. 

The gaskets were used in Conflat seals of a UHV (Ultra-High 

Vacuum) system. The sealing ridges on the conflate flange are 

designed to bite on each side of the gaskets. The bite in to the 

gaskets is generally small plastic deformation or cold work. When 

cold work has occurred, the changes of microstructure and 

mechanical properties of the metal can be recovered by the 

process of heat treatment, known as “annealing”. It was found 

that the most suitable condition for gasket annealing temperature 

and time were 400 ºC and 300 min. respectively. The annealed 

gaskets were reused. Their leak-tight performance was tested in 

a vacuum system at vacuum pressure of 10
-7
 Torr. The maximum 

torque was used in the test 110 kg·cm. It was found that 87.5 % 

of used gaskets have the leak rate below 10
-8
 Torr l/s·cm, which 

is acceptable for use in UHV system. While, 20% of gaskets 

without annealing passed this criteria. 
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1.

 (Gasket) 

 (Low Vacuum) 

 25 Torr  (Medium Vacuum) 

 25  10-3 Torr  (High Vacuum) 

 10-3 Torr  [1, 2] 

 (Very High Vacuum) 

 (Ultra-High Vacuum) 

 OFHC 

 10-11 – 10-7 Torr [2] 

 “

Conflat Seal”  CF  OFHC 

(Flange) 

 (Stainless steel) 

 1 

 (Permanent 

Deformation)

 1  Conflat seal (mm.)

 Wheeler, 1963. [3] 

 OFHC  22 

 [4, 5] 

 2  [6] 

 2 

 (Recovery) 

(Recrystallization)  (Grain 

Growth)
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 Tensile strength 

Hardness

 [5, 6] 

2.

2.1

 Mitutoyo SURFTEST SV-400 

 8 

 0.001 µm 

Mitutoyo  0.01 mm 

 Carbolite  CWF 

 400 ºC  300  3 

 Wilson/Rockwell 

B503-R

 3 

 (HNO3)  250 

ml  (H2SO4)  600 ml  (HCl) 

20 ml  130 ml 

 40 ºC [2, 7] 4

 4 

2.2

 5 

 5 

 10-7 Torr 

Turbomolecular Pump  320 L/s. 

 Two-stage Rotary pump 

 (Torque) 

110 kg·cm [7]  10-8 Torr l/s·cm 

[7, 8]  Ion Current 

 (Residual Gasses Analyzer, RGA)  10-10

 RGA  QMA 200  PFEIFFER

3.

3.1

 50 µm  170 µm 

 6 7  8 

 6  (a) 50 µm (b) 65 µm  

RGA

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

AMM021

93 AMM021

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology
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 0.027 mm.  2.033 mm. 

 1.328 

 4  (Copper oxide) 

4.

 OFHC  Conflat seals 

 400 ºC 

 300 

 50 µm  170 µm 

 20 

 400 ºC  300 

 87.5 

 0.027 mm. 

 1.328 
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 52.75 

OFHC  www.mdcvacuum.com 

 4  2549 

 OFHC 

 48 mm.  123.01 

 87.5 

 52.75  70.26 

 (Vacuum Oven) 

 (Hydrogen-fire) [9] 
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