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Development of the Analyzer for a Miniature
Iusert Quadrupole Mass Spectrometer Array
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Abstract: A structure of a miniature insert analyzer for the quadrupole mass spectrometer
array (QMSA) based on the present situation of the machinable ceramics and the ceramic
precision machining in china was developed and designed. The machining precision of the
rods was required on the basis of the relation of mass range and mass resolution of QMSA.
The total configuration and the key components of the inset analyzer were signed and mun-
ufactured. The key componts were checked and measured. The size and weight of a minia-
ture insert analyzer is 15. 4 cm®and 50. 3 g. The mass range and mass resolution of analyzer
is 50 aum and 1 amu, respectively. Finally, the application prospect of the miniature
quadrupole mass spectrometer array was expected.
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Fig.1 Relative dimensional tolerance(%) required
to obtain a desired mass resolution
a—Am=0.10;b—Am=0. 25;
c—Am=0, 50;d—Am=0. 75;
e—Am=1.00;f—Am=2, 00
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Fig. 2 View of the analyzer for insert
quadrupole mass spectrometer array
14> ¥7 8% L R #F (Analyzer electrode rods, 1€ piece:);
2— B M (Screws , 4pieces ) ; 3— R &F (Nuts, 14 picces)
4—4 JB T B (Stamless steel siices, 2 pieces);

5— AP X R (Siainicss stee! jigs,2 pieces);

6— Mg 5 45 4 B . Ceramic slices, 2 pieces);

7—4%: J& ¥ H (Stainless steel slice, 1 piece);

8— P % 3 (Ceramic rings, 16 pieces);
99— # (Ceramic gaskets, 12 pieces)
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Fig.3 View of the stainless steel

jigs at inlet and outlet
a— 4 0 (Inlet) ;b— A 3 (Outlet)
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Fig. 4 Relative dimensional tolerance (%) of the rod fitting
holes and the ion passing holes at the stainless steel jigs
O —FHE 1 BB HLET (Electrode installation orifice of Ns. 1 support, position );
W% 2 BB TR (Electrode installation orifice of No. 2 support, pesition) ;
A—FE 1 EBFHEA (o flow orifice of Ne. 1
A—FVE 2 BB E&fL (oo flove orifiee <t No. 2 support, position) ;
O—*R | B8 I Electrode installation orifice of No. 1 support, shape);
€—=% W 2 S B3 L (Electrode installation orifice of No. 2 support, shape)

supports position);
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Fig.5 Relative dimentional tolerance (%)

mensurement of the stainless steel slices
€03 & A (No.03);
A—15 &R R (No.15)
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Fig. 6 Measurement results for inner and
outer diameter of the ceramic rings
& — % (Inner diameter) ;

O~ 452 (Outer diameter) ;

B— R R 5K AW (Maximal value of inner diameter);
A— SR B/ AVFE (Minimal value of outer diameter)

31.5 mm.925 mm KR, TEN 50.3 g, 2N
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