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Abstract

Two kinds of 16bit-personal computer-based fatigue testing automation and monitoring system

were constructed; one is Single-System utilizing a personal computer, the other is Dual-System

consisting of two personal computers. The system developed in this study permits to perform

multi-step programmed loading and pseudo-random loading fatigue tests, and three parameters

such as load, total displacement and subtracted displacement can be measured simultaneously.

For improvements in measurements of fatigue behavior, two kinds of signal noise reduction

software was developed. In addition, a software was also designed to automatically measure the

crack opening point and crack length using the unloading elastic compliance technique.
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Fig. 1 Single-System block diagram
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(a) Strain control signal

Table 1 Characteristics of personal computer and
converters used in Single-System

« CPU; uPD 8086-2

« 10 bit microprocessor
- Clock; 8 MHz

« ROM; 96KB

- RAM; 640KB

Personal computer
(NEC PC-9801 F2)

« Channels; 16CH.

+ Resolution; 12bit

- Converting time; 12us
« Throw rate; 17us

A/D converter
(Contec Co.)

« Channels; 4ch.
- Resolution; 12bit
« Converting time; 600ns

D/A converter
(Contec Co.)
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(b) Measured load-strain hysteresis loops

Fig. 2 Example of incremental-decremental loading
test performed using Single-System

2.2 =—&EA|AH| (Dual-System)
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Table 2 Characteristics of personal computer and
converters used in Dual-System

- CPU; Intel 80286
« Clock; 8 MHz

- ROM; 64 KB
-RAM; 1 MB

. Hard disk; 30 MB

Personal computer
(IBM PC-AT)

- Channels; 8 ch.
+ Resolution; 12 bit
- Converting time; 25 us

A/D converter
(KS ENG.)

. Channels; 2 ch.
. Resolution; 12 bit
- Output setting time; 10 us

D/A converter
(KS ENG.)
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Fig. 3 Dual-System block diagram
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(a) Load control signal
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(e} Load-subtracted displacement records

Fig. 4 Example of pseudo-random loading test per-
formed using Dual-System
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Fig. 5 Reduction of stationary random noise by
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Fig. 5 RFEMNAEe}oldLtioRr sa2Fds
2 S S5 APl o] W& A L5 d2A,
10 2to] & A xal A4 WEe FTdzels 14ho
FukY Ao dld AR FEE FANA FiHA,
n=100 Alo] & A= A& mmEsle HFhd ZFolg
Pl -2 A AAH FHe] > AHINA H&
&7+ Ae

ol 3t wiyl e e mlo] 22 = 2 4 A (microproces-
sor) & Balgl HWEHREY oA 223 ¢ = (osilloscope) o]
AR A48 ooz, FEA4ayor @9 fEF
o]}, SFAERF] dSH o dojve WF
%3 =t 25 Wi dlas = EiEEsl
2 (low-cycle fatigue)el Aol EAHoul 4L
o] ¢tdlch. whuk EMHEEEIRQ Afdv FAH=
Az S/Nujzpb 2338 ER¢] BFolel4d, 474
A Hxz g 2FAddFEe A A @
olE F& Aol Yk e|r}.

webd 2ol ZE g F5E 9x 9 b
H2Fdy AA A =e sj2ddAA TERA (thres-
hold) 4K ¥-ZolA e FAAAELAE FHile 7 &



128 FRUESE « SRAPIE - BRIEE - SITERE - SEFEN

A E4E dTshe AL S8 FhE whyel He
2k 7l st

3.2 RHES HdaY

s 2A Y Fabol Aol 27 o firigo] Alo]Fu}
o wEx] ge 3L, 2 AREY a4 AF 5
At w3 EFHeF AEE ohgst Fol 3l
AAZE 71

Fig. 6 & 53429 CTAEHY i e
HAEefold LY n4d HIE ZAHFE 424, (@)
€ AR A% 2 & mot F7 2500 4bo] E o
6000 2ol Z Aslat ¥ 353k FAEH &4
29 FHAselet. 53 o] A 2 u4Y4L 4
Eoll, sl zBlg A& 79 Ael-E A By it @
b 2 v &= Egod & AR AFY &
B 2] 4| £ & F7] 4 (main memory)ol] 7] A F, o]
g 2 o] Fd FASE faulgdLr Fu 4
o, Akl w2y slAslE A2 n4F WEnl
(b)gt o] AEHA Hrl. o] —EHR o2 e}
W Adezr Fed A4l AIuleld sy W
goll ol -3A =

ni=Ref. ni=2500 ni=6000

LOAD

SUBTRACTED DISPLACEMENT

(a) Original load-subtracted displacement records
1;=2500 n;=6000

LOAD

SUETRACTED DISPLACEMENT .
(b) Load-subtracted displacement records after elim-

ination of synchronous noise
Fig: 6 Elimination of synchronous noise by compu-
ter software
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(a) Algorithm of finding crack opening point

LOAD

SUBTRACTED DISPLACEMENT
(b) Measured crack opening point

Fig. 7 Measurement of crack opening point by
computer software
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