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Abstract: The theoretical of the stress of capsule was analyzed in
viscous liquid environment. and studied the dynamic characteris-
tics of magnetic drive capsules with different sizes of round and
oval heads under fluid-solid coupling in intestinal environment.
The effects on the capsule exercise stress were also studied from
the gut dynamic viscosity, the capsule size and capsule shape by
COMSOL. According to the principle of similar mechanical prop-
erties, using superelastic solid material, the intestinal fluid model
and the intestinal wall model were designed by multiple factors
and levels of numerical simulation experiments. Results: At the
same level of dynamic viscosity and intestinal wall dimension pa-
rameters, oval head capsule driving resistance decreased about
12.8% compared to that of circular capsule.
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Figure 1 Dynamic resistance of magnetic conductance
capsule in intestinal tract
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Figure 2 Schematic diagram of force element on
the head of capsule

2% (DA

F :JdF/l . (10)

o)
KR ORAR D IR
_ i #v,R* sin®Gcosf

F, HiH—Rcoso dodg . an

(2) A BRI -

F, :#nRa—zR)% a2

A

v, T AR o T 2 A 1) il ) S Y L m/ s

R — Bk 248, m;

[ — B  m;

H — 3% B 5 )i 38 BE [A] B , m;

o — W I Pa - s,
2 BT H

R W 3 BE 1 R X i B IS B iR B A E AL I
11 5% H COMSOL Multiphysics = 2 X ] 7 [ #84 FSI A
Y, MR ke it R BRS BRI RS S8R 8 K



&M | Vol.35, No.2

200.0 mm, 98 & 25.7 mm,BEEL 2.2 mm, BT AKEIEM
SN i SR AN |5 E o S i e A AP Tl Sy e 1= 77
R R A s A B S B KT, T SR R RE AR T
JEU SR B S Nynon A4k}, #1448 i 8.117 MPa, R T

I A1 R o [ 29 SR B L T R T R IR A R IR
T R A7 B W i R B R A T Lo Sy 35.0 mm, R 4 BE
4 i A R 43 B v DA o (B 3D, DA B B A T3 A
AN

g 3 RE AR TR 2 A T i Ok [ R e 24 O B RE
HEWE N v =20.00 mm/s, I i 7 A& &8s Bk sh
AR k16 0 G A FE 3B 0, =20.00 mm/s, KT 4
TSz DU e 5% A0 BE 37 T30 D AE IR B 58 B 2 Ca =074
A B Ca =45°40) 3 A T B 7 W A5, DLBR & Rk IR
BE A o, AR SHACR Y AT 2 58 4R .
2.1 fFESH

U W Sh B . JRE NS D L2 B8
%m2m¥ﬁ?ﬂA%mﬁfﬁl%ﬁT%lzm¥ﬁ
B .

von mises

(a) HhkISL (b) [E%
B3 MWMEAXARXE =53 mPass,D=22.1 mm
BT R R A

Figure 3 Model grid in x=5.3 mPa + s,D=22.1 mm
oval head circular head
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Table 2 Experiment group factor parameter
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Figure 4 Distribution of flow velocity and distribution of
intestinal stress in each group at 3.0 s, D=

22.1 mm
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Table 3 Pressure theoretical value at the g =0°
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Figure 5 Probe value of capsule under different

dynamic viscosity
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