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X-ray machine simulation operation devices based on linkage circuit

LIU Yan-ru, ZHENG Yan-fen, SHI Xiao-xia, SHI Ji-fei

College of Medical Technology, Baotou Medical College, Baotou 014040, China

Abstract: Based on the fact that students majoring in medical imaging and medical imaging technology are not familiar with
the X-ray machine operation flow and maintenance before they enter the job position, a X-ray machine simulation operation
devices based on linkage circuit was designed to solve the practical problems in condition of low cost, high safety
performance, no ionizing radiation characteristics. Firstly, the device provided an opportunity for students who can't contact
with X- ray machine to be familiar with the basic operation flow of radiography and fluoroscopy/spot, the function,
connection and operating principle of each unit circuit, the working state of the key relay in the operation flow of
radiography and fluoroscopy/spot. The design of fault points provided solid foundation for students to do the work such as

X-ray machine maintenance or X-ray machine operation.

Key words: X-ray machine; radiography; fluoroscopy; spot; linkage circuits

b

]

[

X DR B Tl RIS 27 , Bt 457 X 2k
FARARRI T . X AR R F2 2 RE M i,
BRAEM I XL R A TI2WT . HRT, 2 KRB 2R me
TORAL T B B R BB R, 2kl
b B REEA B B A BOR 7 R R
SN S 1 V1 e VI SN SRR L A b e
i P& 27 A8 2 W D el 1~ 5 A s B AR B . (1
I, BEE BB R B K A% & 5L, LT, 2
WDLAEEZE LTI, Z B2 5 g R R 2
e A IR 2 AR S v O A7 A S 6 I A 2 )
A, ST i TR A BOR 7 R AR A

[ e7s B #]12016-02-20
(1 a4 JXHesh (1982-) At , PRI, WF5E Jy 0] « PR 458 A2 AR E-
mail: liumin_1009@126.com

7 [BAR Z R A AR R A AR Y 2 A A 5
2] Z R EAS A Fe it XL, AR X LML
TR W XERALH WA R R e e 2 Heb 4
ML E SRS, B AR M E AR 4L
AR B 27 A AR b 0 2 B e 52 ) AP AR B — 4R (H R
Be i g IR D B IR e, DA SR A 5 S
BUAR , 2 A T T 52~ S e 2 o X 2t s bl o2
2B FHh, T R X ERAL IR B A A A
4, T AR LR AR B LY
IR RS A S B B A G R

NI RAEZ AR BB LA LA R, £ %52
% 3CHR[4-6], EH BT T — Bl 5y 191 T Fi i 1k gl
() X P RA A E 1% X R DLE IR M AR, (2
HA R A B X LAV R I RE (B BGE )
MR AR , JF R A5 LA s e v
BRI HL B AR T R LI AR T AR B L e %A



6

X - 615 -

SR R AR B T AR s 77 (0 X ZRALH WL SRt A 7
& FRAS W 5 ARG 5 73 SMZ L B0 20 ke T v KV AT X
I B R A O 4 U A R B PR AR T R TR AP T
U2 8 AN B 7 o8

1 BT HERBEBhRIEI X &AL ThEE

R BRI B ) X SR HUBAD PR A1 B T B T
FH X EHLREAT B 7 FER S I (8454 753 (5
VAR ) s FF /R 54— 2D R B 0T 0L 1) S L LA B
SRR L 1 0 AR s TR, X X ZRBIL A DL ke e o5
BCE T I s R A A
11 EFEBEINXENER R RESHE
HEE

LT LIRS Y X L MLB I R A 5 il Ptk
A 2 AT LU LA IIRE ™ (DB TR X2k
PLEAT B GF BERAE TR AR, T A A0t — A 2
7 XEHLB AN 1 I 25 FATC L % 22 ) AR R S Jim 56
VLA BRI G TARRYSEIR 0T 5 (2) il i
B s A BTt BB T XERALE A i e
Hh i DL e ARG N AEAE
1.2 ETHREBEKINXENBEHRESHELE

BT LR B X LR AR 5 B A A
PFEEA LU LD IIRE : (DB X KL S
B VE T IS EOR T 5 (2) BHUR T X LAl
AT AR ILRE , HR T A6 — A8 /R X AL
AR % T B 2 W) TAER eI &R, AL
£ EEAR L AR TARERY S5 YR 5 (3) 38 Al e s A
BRI BT XL i e vh i WLk e A A
AR

T3A, R T G KV R X 2T BELS T A A R
AR, T A BRI B AU X AL AR X A1
B 7 HAER XEAE IR AR 177 A X ab s
FR R KV R LR

2 XE&HIRIES B IEXEh LI R It

RSEER IARTIRE X HL R X e U e
B AT, SN ME A X ZRBRE , 45 S HE e
FRITRT AR P, Sk r 7 DA S ORI s A B
A EL T LI AT L A P R R PHAR
Sl TERG BHAR AR LR F % KT 22 JInARAT 4 FL I
T R L o PR ORI | ot B DB R
% o e R VR L B 0 s o LI R PR B
% A BN ZE A A e i 2 B PR H % AT 22k
WIER L | 25 A 2% P BRI B P Pl e 1 L B A i
P AT 5 AR R LI RS PHAN S Sl i i
SRR AER RIS KT 22l g FpL I | PR AT
B AR PSP L 06522 2 A ST s i, B e PEAR s s e
R FINKT 22 SN F 35 1) 5 Ty PN B P e
Az, BT R A 2 L B RTKT 22 i 2 v i 43 1l 5
R LIS 3% X MU B e S
BN RS R 22 1] B T 56 2R LA R S ek 2 T
2.1 EFHEEBEINN X ZVIBZREEIZIT

(D)F% FHESE I K (L) B X 2R HLE
PRI , A AR R AR 345 220 V HL TR I 5 22454 o
T H AR A R TR T 22 A e S v N AT 2278 R
TS KT 220 FRORIRES (F 2) .

(2) B 352 S 808 L B LR RO B ]
MR T A R R OTT S TAE, 4
MA*KV*s<X LA 725 AR MEAA , 1] 1 Fa i b 24k FL 25 JCs
R A5 R[] 86 b 2k R 2 0 B A i i AR A AT 225
Tk, THER BRI I Sl A 1 5

(3R FIRSE P h SRR il e X A 4 e
PRUEMERT 4% T B 1 H P T 6 Ko CHY T 4R
T8l —$4 ) , AR FEL 2% IC A5 FL , 41T JC A5 H , RAE A
KT 24785 P25 A THE 5% P Ji 3 L s 45 H  [RDISEAT 220
P B AR AL 1Y mA(E R mA (B - 1E 4% H BHL (1]

o %
K1 I3 %
IGA ;B
e 1Gs G 3 > Jg J1o I
ICs |
ic
8 Ics hg r F Js
Ja

(o

8
IQs
Ka J
s g, !
Ja
J
L J1o 10 Jut

1 B ARIRA R SR B

Fig.1 Power and control circuit of radiography
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Fig.2 Filament heating primary circuit
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Fig.5 Power and control circuit of fluoroscopy/spot
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Fig.6 Time limit circuit of spot
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