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Abstract : This research paper handles fabrication and testing issues during localization of a 20-inch
cryopump. The developed cryopump is equipped with a two-stage GM (Gifford-McMahon) cryocooler. The
GM cryocooler can absorb heat of 80.21 W and 8.05 W at each stage under the temperature of 69.59 K
and 17.98 K, respectively. At this time, The electric consumption is recorded to be 5.77 kW. Reliability

test on the GM cryocooler is also being conducted to secure track-record in commercializing the
developed cryopump (currently 6,500 hours passed). For the cryopump, using nitrogen gas, the ultimate

pressure and pumping speed are measured to be 9.07x10° mbar and 11,473 L/s.
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Fig. 1 Schematic diagram of the developed cryopump
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Table 1 Targeted specifications of the GM cryocooler and cryopump

Cryopump Opening size 20-inch
Pumping speed > 10,000 L/s
Performance Ultimate pressure 10° mbar class
Cooldown time < 160 minutes
GM cryocooler Cooling First stage > 80 W (at 80 K)
capacity Second stage > 8 W (at 20 K)

Power consumption

< 7.5 KW (220V3PH)
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Table 2 Geometrical dimensions and operational parameters of the GM cryocooler

First stage

Cylinder 90 mm (O.D.) / 200 mm (L)
Material/geom. Stainless steel (ASTM316L) / mesh
Regenerator
Mass/porosity 730 g / 0.6
Second stage Cylinder 35 mm (0.D.) / 155 mm (L)
Material/geom. Lead (PbgosSboos) / spheres
Regenerator
Mass/porosity 280 g / 0.4

Driving mechanism : .
ving mechanis Displacer driver

Scotch yoke

Flow restriction

Rotary valve

Operational parameters

Working fluid

Helium

Scroll

compressor

Charging pressure

210 psi

Operating pressure

300 psi (high) / 100 psi (low)

Operating temperature

80 K (first stage) / 20 K (second stage)

Operating frequency

1.2 Hz
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Fig. 2 (a) Schematic diagram for cryopump test (ISO21360-1) and (b) test facility
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