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An Estimation of the Fatigue Behavior on the Cruciform
Type Specimen by Variation of the Stress Ratio’

Tae-Bong Kim' - Sang-Ku Seo - Sang-1k Woo'
Department of Safety Engineering, Division of Industrial Application, Taedok College
"Department of Civil Engineering, Chongyang College
(Received May 30, 1999 / Accepted January 16, 2000)

8 o BuF FAA AAAEY HARE SFvdey ) T AGgoes 74 AFsly v7
AE A Axet Sy W] g H2ZAE S HrhEdoh. £, B4 =9 s)eetE a4
o e SHYFTE FUstr] Aste HAA S A ET. J24E 2 AFHY $Hus) g2
ZEd vAe dFS AY Qe AR vEgen, TS AgHY gRE U ANPHL &
HAGF-o A FEo] Tt BAZ 4PdEE & 5 A ZA7 g HAP AFH =23
TE 407635 MPa2 315 H| 123 AYHe FHZ AT 45,=83.8 MPart} oF 24% =+A Uelycl B
AU APEL 220 APA G ZAGH g $Por HRHEF CEFE FA3ta o
22, 49234 E A e 8o RS F4eH 7827 MPaZ & HERERT &
2 Ao 2 ey

Abstract : This paper was composed with fatigue test of the cruciform specimens, as load carrying and non-load
carrying type. It also has performed computational analyses for geometric condition of the fillet welding bead. As test
results, the effect of stress ratio in the specimen was insignificant. Stress ranges were varied with R=0.1~0.2. The
fatigue cracks that were found in the load carrying type specimens and most specimens welded with contact were
developed at the end of welds. The fatigue strength of specimen that have fractured in maternal plate was found about
d0,~63.5MPa. It's about 24% less than that of the non-load carrying type specimens having about 4¢,=83.8MPa. A
category of the Fatigue design specifications which provide for cruciform details was defined grade C as a stress of
the maternal member. And then, the fatigue strength to be transformed into the maternal stress was found about 78.27
MPa, it tends to be less than that of allowable fatigue strength.
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Fig. 1. Schematics of the cruciform specimen
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Photo 1. Test set-up for fatigue test
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Table 1. Test conditions
Pmax Pmin 4P
1d. | No. (ton) (ton) R (tom)
1 15.646 1.565 0.1 14,081
2 7.823 0.782 0.1 7.041
TS1 3 23.469 2347 0.1 21.122
4 8.801 1.760 0.2 7.041
5 17.602 3.520 0.2 14.082
6 26.403 5.281 0.2 21122
1 5471 0.547 0.1 4924
2 10.942 1.094 0.1 9.848
3 16.413 1.641 0.1 14.772
182 4 6.155 1.231 0.2 4,924
5 12.310 2.462 0.2 9.848
6 18.465 3.693 0.2 14.772
1 5471 0.547 0.1 4924
2 10.942 1.094 0.1 9.848
3 16.413 1.641 0.1 14772
183 4 6.155 1.231 0.2 4.924
5 12.310 2.462 0.2 9.848
6 18.465 3.693 0.2 14.772
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Table 2. Fatigue test results

Stress range Fatigue
Specimen (MPa) limit(NF) Remark
a b a b
1 | 1407 | 1407 540,000 | 857,120
2 703 | 703 4,500,000 |4,500,000 NF
TS1 3 (2110 [ 2110 155,870 192,610
4 703 | 703 |5,234,000 | 5,234,000 NF
5 | 140.7 | 1407 592,270 | 890,420
6 | 2110 | 211.0 174,590 177,340
1 492 | 49.2 |7,000,000 | 7,000,000 NF
2 - | 985 - 894,640
TS2 3 | 1477 | 1477 | 201,190 | 409,450
4 492 | 492 (6,011,250 |6,011,250 NF
5 98.5 | 98.5 982,000 | 982,000
6 | 147.7 | 1417 148,920 175,340 | Disalign
i 39.5 | 39.5 | 6,000,000 | 6,000,000 NF
2 68.0 | 858 | 680,500 |1,249,220
TS3 3 89.6 | 128.7 172,590 182,130 | Disalign
4 39.5 | 39.5 |6,000,000 |6,400,000 NF
5 858 | 85.8 | 931,200 ;1,004,260
6 | 1096 | 1287 151,200 | 293,280
TS2| 2 85.8 - 883,240 -
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Photo 2. Fractography of TS2-2a

Photo 3. Fractography of TS2-6b
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Fig. 2. S-N curve for test results
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Table 3. Analysis results of specimen

[ k= o]
EENEES ks
2d HRrdage | uEiiEda
= PAR
E %#& | Von | #& | Von | & | Von
2 Mises | <2 | Mises | 23 | Mises
11 1.027 | 1.119 | 1.654 | 1.767 | 1.037 | 1.210

1/3 1.042 | 1.0% | 1.551 | 1.661 | 1.042 | 1.130

1/5 1.055 | 1.073 | 1490 | 1.590 | 1.055 | 1.087

3/1 1.047 | 1.086 | 1597 | 1.704 | 1.047 | 1.090

373 1.054 | 1.079 | 1502 | 1.605 | 1.054 | 1.084

3/5 1.061 | 1.064 | 1.433 | 1.529 | 1.06]1 | 1.094

5/1 1.059 | 1.064 | 1536 | 1.635 | 1.060 | 1.106

53 1064 1.065 | 1471 | 1567 | 1.064 | 1.108

5/5 1.068 | 1.072 | 1.407 | 1499 | 1.068 | 1.110
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Fig. 3. Stress distribution of load carrying type
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