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A Basic Study on Behavior of The Fatigue
Fracture of Tension Bar

Yeong Hwa Jeong, Gyo Sung Shim

ABSTRACT

The fatigue tension tests were performed by use of the specimens without and with a
hole, 1/4 crack and 1/2 crack, made of SS41 and S45C steel round bars.

Followings were these results.

[t was shown that in the base metal and the specimen with a hole the fatigue strength of
the high strength steel bars was lower than that of the low strength steel bars under the
low stress range.

It was shown that the fatigue strength of the specimen with a hole was nearly same as
that of the base metal, but the fatigue strength of the specimens with the crack was much
lower than that of the base metal.

It was shown that the fatigue strength of the specimens with the crack was much lower
than that of the other specimens under the high stress range.
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Fig. 2-1. Forms of notch and crack
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Fig. 2-2. Annuiation crack of round bar
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Table 3-1. Chemical composition and mechanical properties of base metal

Chemical composition(% ) Mechanical Properties
Steel cls | M b S Yielding Tensile Extansion
' : : Point(kg/mm?) | Strength(kg/mm?) | Modulus{ %)
8541 0.16 | 0.17 | 0.61 [ 0.0300.033 58.06 70.54 5%
S 45C | 0.49 | 0.25 | 0.64 [0.014]0.013 68.12 88.49 5%
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Fig. 3-1. Base metal specimen(unit=mm)
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Fig. 3-2. Form of artificial flaw (unit=mm)

1 300 -l {
(i [ hagl|
—_— A— -— d12
| z )
|
(a) Specimen with hole
i 300
[ | it |
i ) fon
i
|

-139-



300

|
-

I

|
' @
' P12
|

|
{b) Specimen with 1/4 crack and 1/2 crack

Fig. 3-3. Specimen with artificial flaw
{unit=mm)

3-3. A&

B2 AT AHESE YAl g 33
8 EREFstaolA] H-A%9  Shimadzu
EHF-UB25-70.0 2 7] §9SERVO4] 1%
Mg 7)ot o] A= loadA o], strainA]
of, strokeAloj& & 4 flout B Al@olA
= 20 ton load cell& A}&3}o] loadA|o] &
o] &3t

3-4. AlE BIE

YR F 3ol H=AHE 2
ARup Alo] 4= 10~20HZE A261%]
o} HAE5E Ao gog du HsiEe
S8o] FEHo| 7pke oELE Hz
A AR MILE o] AFE Yt

o

4. oA W 0F

DEZAIEE A8 73 Az Wholer
9] S—N FA14] g=a—b logN (¢)>0.:0.
= EJE)E o] 83t B AEZW EF
Al Aol ot M ZBA I 2% 10° Alo] &
& 7|80 A SAHN Y s2eye #
AE log—normalAle| Z&E 3dlo], A Ho u}
& JEEAT A Yo wE 2 54
< H|asl et

4-1, ABE BF U2 2dc
4-1-1. 8841
holeZ4 3tA18 5-20] H 25 & LA AIF B

2R3} Heht 1/40 A1 8ol 1/2
AlgEe Aee ARAET @A) W
£ 7 vt holed§rrrhs 7dol 447}
HFA ol & W&ol ohd7t Azt

E, 1/2adA889 B¢ 5 &9y
AMe 1/47dAPEeEy ARFErt o
7} A S7HE] 28kg/mmPo] tol Al -]
Wz ge & 5 ok

Aol FF 52 YA $8HF
ojvt debduAY IFEY T ¥ o
A 7] wgo] obd 7t Azt

e
Q
=]

op o 12

R

STRESS RANGE kg/mm
FOp o e

wie BABE METAL

%0 ~G— FLAN METALIHOLE)

[~ =X~ FLAW METALICRACKVZ)
bl AN -3~ FLAW METALICRAGK/4)
40 P~ ~— ‘Q
30
20 R —— ]

...........
10
o ——eb e [ U | b Lial
10000 100000 1000000
FATIGUE LIFE N % “3

Fig. 4-1. S—N curves of 8541 Specimens
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