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High Pressure Mechanical Seal
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A mechanical seal is one of the most effective shaft seal instruments applicable to high

pressure operations.

In these days, this type of seal is being developed for larger shaft sizes, for higher
pressure operations, and for better performace.

Accordingly, the design and choice of this seal requires greater consideration.

In this

paper, the fundamental features which must be considered in the design and use of
the mechanical seal attached to a high pressure reactor, are discussed with our field

experiences and experimental studies.
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Fig. 1 Mechanical seal for high pressure operation
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Table 1 Physical and mechanical properties of carbon and graphite

Thermal

Specific Shore | Flexural |Compressive | Tensile | Modulus of | Thermal conductivit Max. working
Material . strength strength strength elasticity | expansion (keal/ y temperature
gravity | hardness | (kgf/em?) | (kgf/cm2) |(kgf/cm?2) |(108kgf/cm?)| (10-6/°C) mehre°C) °C)
Graphite 1.8-1.9 40-60 350-500 600-800 180-250 28-35 120-130 400
Carbon 1 1. 65 75 550 1500 150 4 20 350
Phenolic resin
impregnated carbon 1.74 78 690 1300 Q.13 4.4 300
Furan resin 1.78 100 850 2300 250 0.18 6 200
impregnated carbon 1.8 70 700 1700 230 0.15
Acrylic resin ~
impregnated carbon 1.75 85-90 700 2500 5 280
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Fig. 2 Shape of sealring using cemented carbide alloy
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Table 2 Properties of cemented carbide alloy

O-ring mount

Composition (%) ' Physical properties Mechanical properties
TiC Speific Thermal Thermal Compressive Deflective
wC Co TaC rpa vity Hardness HRA|  expansion conductivity strength strength
& (10-5/°C) I(kcal/m<hr«°C)| (kgf/cm2) (kgf/cm?2)
93-95 5-7 0 14.8-15 90.3-91.5 5 68-72 540 160-250
90-92 8-10 0 14.6-14. 8 89.5-90.5 5.3 60-65 520 180-270
93-97 0 3-7 14.5-15.5 92. 5-94 4.9 80-89 400 >70
B 3 & RBEMHomEmEs
Table 3 Thermal spalling resistance of rubbing material
. . Cemented Cemented A
W Slhg%n Alumina carbide alloy | carbide alloy ililtlcgn Graphite
carbide Ni 169 Co 7% ride
Vickers’ hardness 2570 1000-2000 1600 1600 2500 —
Deflective strength kgf/mm? 45 38 42 70-77 — —
Tensile strength o4 kgf/mm? 28 24 42 77 24 2.95
Young’s modulus E kgf/mm? 4.2X 104 3. 8%x10% 6.0x10% 6. 1X10% 3.2X10% 843. 6
Thermal expansion « 10-6/°C 4.3 7.0 6.0 6.0 3.2 2.2
Thermal conductivity K cal/cmes+°C 0.30 0.06 0.2 0.2 0. 033 0. 358
a/Kx10-6 cmes/cal 14.3 116 30.0 30.0 96.0 0.6
Thermal spalling .
resistance cal/cmes 46.6 5.4 23.3 42.0 7.8 530
Thermal spalling resistance =0 K
E @
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Fig. 3 Protrusion of O-ring
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Fig. 4 Limit of clearance for protruded O-ring
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Fig. 5 Deformation of sealing face due to pressure difference
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Fig. 6 Shape factors affecting on pressure resistance of floating seat
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