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A Development of Computer Controlled 5 Axis Ultrasonic Testing System

Y. S. Kim, J. G. Kim, J. C. Park and N. I. Kim

Abstract A computer controlled 5 axis ultrasonic testing system is developed in order to detect flaws

in special parts with complex shape. The various kinds of ultrasonic test can be performed automatically

using computer program which was developed by DHI(Daewoo Heavy Industries Ltd.). By use of this

computer program, the detector location can be programed and the amplitude signal of echo can be

processed digitally. The test results can be plotted graphically on a high resolution display monitor in

real time base. The test data can be also saved in magnetic memory devices(HDD or FDD) as well as

in the form of hard copy through color printer. The computer software contains c—scan, c+a scan

processing programs as well as statistical analysis for test data.
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Table 1. Specification of ultrasonic tester
-1B XIS COLOR
\E o : PRINTER
E PROBE STEP g
[TEM DESCRIPTION REMARKS g TSt | MOTOR | 3 feme—) ‘I‘
E PIECE | DRIVER g
MODEL(MAKER) USIP12 S £
(KRAUTKRAMER/GERMANY) H 8 NEEGE | PC/AT
LJC AXTS] CARD COMPATIBLE
FREQUENCY | NARROW BAND| 05~15 MHz (PRO-3000)
RANGE WIDE BAND 1~25 MHz
GAIN 0~112 dB . ULTRASGNIC TESTER
€ SCAN PROCESSOR

PULSE REPEATATION RATE |20 Hz~8 KHz

Fig. 2 Block diagram of auto scan system
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T&2 PCE o|&% AFZE(Computer Interfa- AXIS VAN ParTs | MAX | MAX STEP .
ced ControD$} ZIr}o]dE o]&8 FFREV} B STROKE | VELOCITY | ANGLE
T MSEE slgon AFdAM doA dolele X gﬁ (S;CUIEISDEI & 420mm | 100mm/sec | 0.72°
A e 2zEQefd o8 PN FRA Y |BALL SCREW & 430mm | 100mm/sec | 0.72°
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B 93 =3 AN 4 Y5 A=y Atk Z RACK & PINION 200mm | 10mm/sec | 0.0036°

B | WORM & WORM WHEEL - 234%/sec | 0.0036°
TIMING BELT & PULLEY - 3rev/sec 0.72°

* STEP MOTOR(5S PHASE)'
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Fig. 3 Circuit diagram of controller & interface pa-
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Table 3. Required hardware options

NO. ITEM SPECFICATION(MODEL) REMARKS
1 | PERSONAL | IBM PC/AT COMPATIABLE
COMPUTER | (RAM 640 KB)
2 | MONITOR | MULTI SYNCHRONIZED
. (MAX. 1024 X 768)
3 | VIDEO ENHANCED VGA
CARD (1024 X 768, 16 COLOR)
VIDEO RAM 512 KB
4 | COLOR COLOR
PRINTER INK JET TYPE
5 | MOUSE LOGITECH OR MICROSOFT
SERIAL MOUSE

9% - AT - 4EA - 25

2—2-2 AZEZ ] JF

AN2de Fio] He HEoz FF5F A, Ag
telele] 5, ), FHAY, A 2 HEd
H71%< TF3t e o)d 7T S AT g
7} A2 de dAzs A vyt vebdtiaEE
% 9l¥ W54 (Pop & Pull Down Menu)3 39
AHE 918 8I(Hot Key) oz Hof glon
HFAgA AR vle2E FAld AT § Qlo
A% AT A A 4 Sde AEE R®3
Jtt. 53] wiel & AHgs AHEAe] HElE
=gk

AUTO SCAN —- £8%% 44— 271%
MENU AYEY FE oeeny
ASCA Ao} gl i
—E Py
dstolel £&%
Agaz
§STER A o
256 STEPH %
A44 B A%
Agzd §% -

A4 9
o 4
SAAY — s AuE

§SEP AHEA

256 STEPR =4 1

PSP AHAF ol ‘:’.Lvm\a Wy
PEEE ENEY

ASCN N —RdYe 280

e &4 ———[ﬂﬂﬁ Xgy
et

2 £4 e

ALY gAY —— HIYY

%4 —Rarged — MR
48338

ESET]
L
483 Baste

T

|
L

L*mm s Rel
}—ﬂwﬂxl——zqu# 4% — gatsie
EEREEE ]

|_ \:umti
2 DOS ATz

HdAselE
Mol §

Y2y =

GEA

Fig. 4 Screen menu(data acquisition, display, analy-
sis, saving & hardcopy)
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Fig. 5 Block diagram of control algorithm
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Fig. 6 Block diagram of data acquisition & display
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Fig. 7 Test result(STB—A1)

Table 4. Test condition

FIG. | TEST RPOBE(FREQ/ SCANNING TESTING
NO. | SPECIMEN FOCAL LENGTH**) AREA TIME
7 | STD BLOCK | 25MHz 305 X 110mm | 30MIN
STB—Al 25.4mm !
8 | PM*METAL BONDING | 15MHz $110mm 10MIN
BLOCK 50.8mm
9 ['‘BRAKE DISK 15MHz 310 X 310mm | 48MIN
50.8mm
10 | COIN 25MHz 25 X 25mm 20MIN
(50%) 254mm
11 | PM*METAL BONDING | 15MH: 6¢110mm 10MIN

BLOCK 50.8mm

*  power metal(cupper base) + steel base

** focal distance in water

* % * scanning increament depends on the dimension of testing area
(min. size 0.01mm)
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