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Abstract ; There is the nonlinear phenomenon in the output signal of double-tube Coriolis mass flowmeter, which is mainly the frequency
doubling signal. The source has been traced from the perspective of numerical analysis. In this article, the full parametric model built by
ANSYS finite element analysis software is used to further evaluate the reliability of the numerical model through simulation experiments.
By analyzing the influence of the excitation force on the nonlinear vibration of the measuring tube mass and the thickness of the measuring
tube spacing plate, it proves that the measuring tube stiffness and the constraint stiffness have important effects on suppressing the
nonlinear vibration. Then, the additional mass method is used to improve the local stiffness of the coupling system to suppress the
nonlinear frequency doubling phenomenon. Results show that the improved local stiffness can effectively suppress and eliminate the
nonlinear phenomenon. The nonlinear suppression experiments are carried out, and the results accord with the simulation analysis,
which verifies the correctness of the theoretical research. This part of work provides theoretical support and technical guidance for further
refining nonlinear suppression scheme and carrying out nonlinear suppression experiments. Combined with the specific measurement
environment and measurement requirements, the nonlinear phenomenon can be suppressed or eliminated, as the next step of CMF
optimization design basis.
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Fig. 1 U-tube CMF structure drawing
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Fig. 3 Geometrical modeling of the double U-shaped tube
with the spacer plate

4) XI55 WK - AR ) 23 1 8OR 23 L4 52 Wi 45 2R T
VRN T 530 B, Ry DR IE T SO B B I AR R i
1 mm,

5) $1 BRIl 2 AT 2 RN A R A 1
%%z, 1%l CONTA174 Fl TARGE170 BAICHE SR 4% filh
TR % SR SEPR CMF (2 FC A 00, g SRR 7R K 2 U7 17)
RO A R JE 205K, T BA5T COMBIN 14 HEA T2
ARG FEER A T RS A AR S 20, T8 AR S
BRI 34 CMF SR ASE SR I A A3 | R 2573 BT v 42 B i
JIIRRZSARIAE XS CMF AR A e i) P AN 000 o7 5 it i oA /DN AR
S 7 Tl AR B R e, A PR TE OIS

6) 5 A FR . SR IO Y B 1Y R S EE KR S 5
S UEAR L T BT AT
2.2 FEXBRERDH

AT F] CMF A FROTREEARLANIE 4 (a) Fis, Hi 1.2
N CMF i I, 4 ~6 2 CMF 8 R5T, T REN
SRR 290 IGIE QR B0 s il AT S R I, 15
FIIEEAE AT 6 B4 AR AR 0 JAT 20 Y A
HRIEME 2,

CMF BA PR RS AR R IR, Ui
2 PRI A8 AT, (5 AR I ) 1 R A i 5l JHG
PRBlke S Bl Rl AL 4R 3l W 4 (b)) BR — B U A
A5 A AR 2 3 I Sl D A I 7 AR R RO, )
ERALER S, A 4 (), FRo ZBRHR ORS00t
G BTSRRI A7 L5 2R DU B B s, X EE 52 B CMF
SR 133 Hz, 55 ANSYS A FROT I BL45 R AL A
Wy Bk 15 LA R A A AT, AT AT LA e 2l 4
PEMHIBFSE



38 % & L R ¥

43

(a) BUTE A PR eAR &Y
(a) FEM of double U-shaped measuring tube
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(b) Excitation mode of double U - shaped measuring tube
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(¢) Coriolis force mode of double U-shaped measuring tube
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Fig. 4 FEM of double U-shaped measuring tube and modal
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Fig.5 Time domain diagram of vibration output
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Fig.7 Change coupling system of measurement tube diameter
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