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Discussion and Research on Some Issues

in Helium Pressure Test Technology for Dummy Sealed Source

XU Zhuo, SHI Chenzhong, MA Yan, ZHANG Yun
(HTA Co., Ltd., Beijing 102413, China)

Abstract: In order to solve some problems existing in the helium pressure leak detection technology
of the pseudo-sealed source and clarify the calculation formula and test method, the paper deduces
the helium pressure leak detection formula of the pseudo-sealed source by using the calculation
formula of leakage rate and temperature, sample size and, and high and low pressure on both sides of
the leak hole under the state of molecular flow. Through the research of the derived formula, it shows
the actual standard leakage rate L is characterized by double value when the indicating leakage rate R
is used to calculate the actual standard leakage rate L. It is necessary to carry out crude leakage
detection after fine leakage detection to eliminate the existence of large leakage holes; The
calculation formula given by GB/T15849 is the simplified formula of helium pressure leak detection
formula under certain conditions (¢, and #,<<PyV/L). Direct use will magnify the rejection point and
lead to misjuded results. In this paper, the influence of pressure, pressure time and purification time
on rejection points under different cavity volume and qualified leakage rate has been discussed. The
results show that increasing the pressurization pressure, prolonging the pressurization time and

shortening the purification time can improve the indicating helium leakage rate R, so as to improve
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the leak detection sensitivity. When the influence of purification time is small, the pressurization

pressure and time should meet PEIIZQPO2 V/L*. and the selection principle of helium pressure test

conditions is provided.

Key words: dummy sealed source; Helium pressure test; formula for leak detection; gross leak

detection; fine leak detection
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x2 HREARRLEZERSHTEE(V=1x10" m’, L=1x10"°Pa-m>s™, P=1.01x10°Pa)
Table 2 Indicated helium leak rate of the sample at different purification moments

(V=1x10"m’, L=1x10"°Pa-m*s™, Py=1.01x10° Pa)

RIEEAL Rl 5/s T #9 R/(Parm®s ™)

JERS ] £,/ R'/(Parm®s ")
300 600 900 1200 1500 1 800
7200 4.98x10° 4.83x10° 4.69x10° 4.55x10° 4.42x10° 4.29x10° 7.20x10°°
10 800 6.41x10°° 6.22x10 ° 6.04x10°° 5.86x10°° 5.68x10 ¢ 5.52x10°° 1.08x10°°
14 400 7.41x10° 7.19x10°° 6.97x10°° 6.77%10"° 6.57x10°° 6.37x10°° 1.44x107°
18 000 8.10x10°° 7.86x10 ¢ 7.63x10°° 7.40x10°° 7.18x10°° 6.97x10°° 1.80x10°°
21 600 8.59x10°° 8.33x10°° 8.09x10°° 7.85x10™° 7.61x10°° 7.39x10°° 2.16x10°

R3 HREARELHRAERSMHFERE(V=5x10" m’, L=1x10"°Pa-m>s™", P=1.01x10°Pa)
Table 3 Indicated helium leak rate of the sample at different purification moments
(V=5x10"m’, L=1x10"°Pa-m>s™", Pp=1.01x10°Pa)

AL /s T B RA(Pa-m’ s ™)

SRR £,/s R'/(Parm®s™")
300 600 900 1200 1500 1800
7200 1.33x10°° 1.33x10°° 1.32x10°° 131x10°° 1.30x10°° 1.29x10°° 1.44x10°°
10 800 1.93x10°° 1.92x10° 1.91x10°° 1.90x10°° 1.89x10°° 1.87x10°° 2.16x10°°
14 400 2.49x10°° 2.47x10°° 2.46x10° 2.44x10° 2.43x10°° 2.41x10°° 2.88x10°
18 000 3.01x10°° 2.99x10°° 2.97x10°° 2.95x10°° 2.93x10°° 2.92x10°° 3.60x10°°
21 600 3.49x10°° 3.47x10°° 3.45x10°° 3.42x10°° 3.40x10°° 3.38x10°° 432x10°

F4 HRELRRELERERSHREE (V=1x10"m’, L=1x10"°Pa-m>s™", P;=1.01x10°Pa)
Table 4 Indicated helium leak rate of the sample at different purification moments
(V=1x10"°m’, L=1x10"°Pa-m*s™', Py=1.01x10°Pa)

R Fls/s T B RI(Pa-m®s™)

TR ] £,/ R/(Pa-m®s ")
300 600 900 1200 1500 1 800
7200 6.93x10”" 6.91x10 "’ 6.88x10 " 6.86x10”" 6.84x10 " 6.82x10"" 7.20x10"7
10 800 1.02x10°° 1.02x10°° 1.01x10°° 1.01x10° 1.01x10°° 1.01x10°° 1.08x10°°
14 400 1.34x10°° 1.33x10°° 1.33x10° 1.33x10°° 1.32x10°° 1.32x10°° 1.44x10°°
18 000 1.64x10°° 1.64x10°° 1.63x10°° 1.63x10° 1.62x10°° 1.62x10°° 1.80x10°°
21 600 1.94x10°° 1.93x10°° 1.93x10° 1.92x10°° 1.91x10°° 1.91x10°° 2.16x10°°
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x5 HIEARSEUEZETSHFER(V=5x10"m’, L=1x10°Pa-m>s™, Py=1.01x10°Pa)
Table S Indicated helium leak rate of the sample at different purification moments
(V=5x10"°m’, L=1x10"°Pa-m™s™', Py=1.01x10°Pa)
R Fls/s T B RI(Parm®s ™)

TR ] £,/ R'/(Pa-m®s ")
300 600 900 1200 1500 1 800
7200 1.43x1077 1.43x1077 1.43x1077 1.43x1077 1.43x1077 1.42x1077 1.44x1077
10 800 2.14x1077 2.13x107" 2.13x1077 2.13x1077 2.13x107" 2.13x1077 2.16x1077
14 400 2.84x1077 2.84x1077 2.83x1077 2.83x1077 2.83x107 2.83x1077 2.88x1077
18 000 3.53x107 3.53x107 3.53x107 3.53x107 3.53x107 3.52x107 3.60x107
21 600 4.23%10” 4.22x10”" 4.22x10” 4.22x107" 4.22x10”" 421x10” 432x10”

x6 HREARRLHERERSHREE(V=1x10" m’, L=1x10"°Pa-m>s™, P=1.01x10°Pa)
Table 6 Indicated helium leak rate of the sample at different purification moments
(V=1x10"m’, L=1x10"°Pa-m>s™', Py=1.01x10°Pa)
RIFEALI /s T B RA(Pa-m®s ™)

SRR ] ¢,/ R'/(Parm’s ")
300 600 900 1200 1500 1 800
7200 7.17x107"° 7.17x107"° 7.16x10"° 7.16x10"° 7.16x10"° 7.16x107"° 7.20x10"°
10 800 1.07x10™° 1.07%10™° 1.07x107° 1.07x107° 1.07x107° 1.07x107° 1.08x107°
14 400 1.43x10°7° 1.43x107° 1.43x10”° 1.43x107° 1.43x107° 1.43x107° 1.44x10”°
18 000 1.78x10™° 1.78%10”° 1.78x107° 1.78x107° 1.78x107° 1.78x107° 1.80x107°
21 600 2.14x107° 2.14x107° 2.13x107° 2.13x107° 2.13x107° 2.13x107° 2.16x107°

R7 HEREARELHRAERSMHFEE(V=5x10" m’, L=1x10"°Pa-m>s™", P=1.01x10°Pa)
Table 7 Indicated helium leak rate of the sample at different purification moments
(V=5x10"m’, L=1x10"°Pa-m>s™", Pp=1.01x10°Pa)

AR /s T B RA(Pa-m’ s ™)

SnFERTA] £/s R/(Pam’s™")
300 600 900 1200 1500 1 800
7200 1.44x107"° 1.44x107" 1.44x107" 1.44x107"° 1.44x107"° 1.44x107"° 1.44x107"
10 800 2.16x107" 2.16x107"° 2.16x107"° 2.16x10 " 2.16x10 7" 2.16x107"° 2.16x107"°
14 400 2.88x107"° 2.88x107" 2.88x107" 2.88x107"° 2.87x107"° 2.87x107"° 2.88x107"°
18 000 3.59x107" 3.59x107"° 3.59x107"° 3.59x107"° 3.59x107"° 3.59x10 7" 3.60x107"°
21 600 431x10"° 431x107" 431x107" 431x107"° 431x107"° 431x107"° 432x107"

*8 HREARRLERERISHREE(V=1x10"°m’, L=1x10"°Pa-m>s™, P=1.01x10°Pa)
Table 8 Indicated helium leak rate of the sample at different purification moments
(V=1x10"°m’, L=1x10"°Pa-m>s™', Py=1.01x10°Pa)

RIS Fls/s T B RI(Pa-m®s™)

SRR £,/ R/(Pa-m’s ")
300 600 900 1200 1500 1 800
7200 7.20x10" 7.20x10 " 7.20x10 " 7.20x10 " 7.20x10 " 7.20x10 " 7.20x10 "
10 800 1.08x107"° 1.08x10 " 1.08x10 " 1.08x10 " 1.08x10 " 1.08x107"° 1.08x10 "
14 400 1.44x107"° 1.44x107"° 1.44x10"° 1.44x10"° 1.44x10°"° 1.44x107"° 1.44x10"°
18 000 1.80x107"° 1.80x10 " 1.80x10 " 1.80x10 " 1.80x10 " 1.80x107"° 1.80x10 "
21 600 2.16%107"° 2.16x10"° 2.16x10"° 2.16x10"° 2.16x107"° 2.16x107"° 2.16x10"°
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x99 HREARRLEZERSHREE(V=5x10°m’, L=1x10"°Pa-m>s™, P=1.01x10°Pa)
Table 9 Indicated helium leak rate of the sample at different purification moments
(V=5x10"°m’, L=1x10"°Pa-m>s™', Py=1.01x10°Pa)

REEALI Fls/s T B RI(Pa-m®s™)

SR ] £,/ R/(Parm’s ")
300 600 900 1200 1500 1 800
7200 1.44x107" 1.44x107" 1.44x10™" 1.44x107" 1.44x107" 1.44x107" 1.44x10™"
10 800 2.16x10" 2.16x107" 2.16x107" 2.16x10"" 2.16x10 " 2.16x10 " 2.16x107"
14 400 2.88x10 " 2.88x10 " 2.88x10 " 2.88x10" 2.88x10" 2.88x10" 2.88x10 "
18 000 3.60x10" 3.60x10 " 3.60x10 " 3.60x10 " 3.60x10 "' 3.60x10 " 3.60x10 "
21 600 432x107" 432x107" 432x107" 432x107" 4.32x107" 4.32x107" 432x107"
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