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A Study on the Characteristics of Direct Tensile Fatigue
of the Domestic PS Bar at High Stress Range

s - MEe?

Yoo, Sung Won Suh, Jeong In

2 Z| o B AFoME A PS ZEY 37, vEAsE g MBS §& AWAFE sl A Y H2AEE FYsint
AR QAAY A, A PS 2% 28 - WEE TAY IIYE T AUk E3 A2AHNMY EAAA A¥ATE PS A8 F
AL 0z o] 288 At opn], HiE HA3¥o) Av)E 4t PS B YR mls & 4% viXe AR ekt ol
3 2ARATRE BA BAsle] PS 48] £ W9 2 whE HAa8Y 5§ WEE de 9ER 34 S Adsidn. d24E F A
H%%Yo] X% ExtensometerE o|83dld, W g9 W32 Zgsigon, F3E WYE HsluolAN @S Hgdde Tl
HEg Zlaae sgde] Y 2 2700 FAF 71 F M3 Zoke oy Add gA Frishe BHE vehdd. @A
Al e N8 E WA Al Aaske AoE yehdon $8aEe SIS Wl 2 9% A v o ekt
ABSTRACT : In this study, direct tensile fatigue tests of the PS bar were performed in terms of diameter, minimum stress
level, and maximum stress level. In the static test, the stress - strain curve and ultimate strength of the PS bar were
determined, Results of the fatigue test indicate that the diameter of the PS bar was not influenced by fatigue life. Minimum
stress also had quite an influence on the fatigue of the PS bar. Thus, the fatigue characteristic equation was proposed in
terms of stress range and minimum stress through statistical process. Strains on specimen that loaded direct tension were
measured in the fatigue test, with the secant modulus of elasticity calculated from measured strains. The strain development
consisted of three different stages, i.e., rapid increases during the initial fatigue life, uniform increases during the middle
stage, and rapid increases until failure. The secant modulus of elasticity decreased during the fatigue life with increasing
strain. However, stress level seemed to have no influence on the secant modulus of elasticity.
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A4 6.15 mm 9,15 mm
Fmin g 4fu | 06Fu | 04Fu | 0.6Fu
Fmax
Static 3 3

0.90 Fu 3 3 3 3

0.80 Fu 3 3 3 3

0.70 Fu 3 3 3 3
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E 4. 9.16mm PS A8 m2pyn mj2 UL

(&9 : MPa) ~ Fmax| g g0py 0.80Fu 0.70Fu
EAN 6.15 mm 9.15 mm Fmin
34,740 70.560 39,910
1 1432.0 1430.0 0.60Fu 56,380 114,170 | 1,000,000—
1430.0 1430.0 28,800 107,090 | 1,000,000~
3 1428.0 1416.5 12,840 30.800 44,850
37 1300 4055 0.40Fu 12.530 25,650 86,880
10,920 25,450 88,640
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~Fmaxl 4 o0y 0.80Fu 0.70Fu
Fmin
54,430 108.010 | 1.000.000—
0.60Fu 35.310 70,420 | 1.000.000—
38.100 109.430 | 1.000,000—
11.420 27.250 76.200
0.40Fu 11.760 28,140 80,300
12.150 27.900 88.320
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, Fmin} 5 g0Fu 0.40Fu
a 1.9540 | a 1.8584
Fmax/Fu | b -0.2301 | b -(0.2365
6.15 r -0.9841 | r -0.9943
mm Stress a 1960.84 | a 2074.72
Range b ~334.27 | b -336.45
(MPa) r -0.9837 | r -0.9999
a 1.7447 | a 1.8336
Fmax/Fu | b -0.1890 | b -0.2305
9.15 r -0.9509 | r -0.9896
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Range b -268.8616 | b -327.9427
(MPa) r -0.9509 | r -(.9896
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—4— d=9.15 mm
- d=6.15 mm

Fmax / Fmin

0.5T1 d=9.15mm : Fmax/Fmin = 4.34 - 0.55 Log N, r=-0.84
d=6.15mm : Fmax/Fmin = 4.25 - 0.53 Log N, r=-0.85

3 s s 6 7 8
No. OF CYCLES(LOG) N
(a) THol e S - NM

2.5

Fmax / Fmin

0.5 Fmax/Fmin = 4.29 - 0.54 Log N, r=-0.85

3 2 p 6 7 8
No. OF CYCLES(LOG) N
(b) 2ZHE FAIFES - NM
18 9. PS 82| 83u|(Fmax / Fminoll chgt S - N4

4.2.2 A¢A ps 4%9 vz Z= W4 v

2 (2)9} Zo] Ak =4 PS 7H89] vl2 2% WA
A 3g o] 2008 & | 518 §4 MAE Tod o
# 63 2ot & 6oIH & ARl Ha ZHo| Frishd I
2PEFRoMY 88 8 W dasle A ¢ T
B, #a S¥o] 5~60%° 34 33 Wee 2.60~20.9
F,,(37.1~297.9MPa) & Yehlx lct.

30

—— Proposed Eq.
- Japan(12.7mm)
- Russia
201 0 e USA(Van Hom & Tide)

STRESS RANGE Sr (%)

+
+

0 + + +
20 40 60

MINIMUM STRESS Smin (%)
13 10, mE2E 20022l =71d PS Ze| SIE8HH
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E 6, 4 PS 2o 200918 H2EAl0] 58 32iHe)

3HAadd 200%tg]of| 4 9} Ak PS 7439
Smin =Fmin/Fpu &-8-g2 9 v &8-2 8¢
(%) (%) (MPa)
5 20.9 297.9
10 19.2 273.7
15 17.5 249.5
20 15.9 226.7
30 12.6 179.6
40 9.23 131.6
50 5.92 84.4
60 2.60 37.1

B 7. 3N PS ZEe| M HESH|Ql HEE MY Aol
Frin { Fmax = 0.90Fu|{Fmax = 0.80Fu|Fmax = (.70Fu
N/NF | Strain | N/Nf | Strain | N/Nf | Strain
0 2471 0 2.471 0 2.471
0.00008] 7.001 [0.00004| 5.765 [0.00001| 4.738
0.00080] 7.273 [0.00039] 5.948 |0.00011| 4.786
0.03990| 7.404 [0.062871 6.040 [0.00677| 4.836
0.07981] 7.546 [0.21611] 6.085 |0.04513| 4.887
0.19952; 7.623 |0.41257| 6.452 [0.14215| 4.887
0.40 {0.35914| 7.623 10.67191| 6.726 [0.29783| 4.987
Fu (0.63847] 7.710 |0.82515| 6.808 10.37906] 5.038
0.718281 7.745 10.98232| 7.046 [0.53023] 5.038
0.83799] 7.841 0.62162] 5.138
0.957701 7.950 0.70000| 5.138
0.97022| 5.138
0.98150| 5.289
0.99278| 5.289
0.99842 5.390
N/Nf | Strain | N/Nf | Strain | N/Nf | Strain
0 3.912 0 3.912 0 3.912
0.00003| 7.001 10.00001] 5.765 10.00002| 4.736
0.00007] 7.101 10.00009| 5.895 ]0.00040] 4.983
0.00010| 7.167 10.00850] 5.938 [0.20000| 4,983
0.00035]| 7.309 ]0.02801} 6.067 |0.30000]| 4.983
0.01632| 7.376 [0.07470f 6.067 |0.40012| 4.983
0.60 [0.05208| 7.501 10.17742| 6.067 [0.50301| 4.983
Fu (0.14931| 7.585 {0.28014| 6.153 |0.55000| 4.983
0.38194| 7.627 10.37539] 6.153 |0.60341] 4.983
0.71979| 7.794 [0.47717} 6.153 10.65014| 4.983
0.56028] 6.153 10.66002| 4.983
0.65366] 6.1563 10.67028| 4.983
0.74704] 6.153 10.70040| 4.983
0.84041] 6.153 [0.75000] 4.983
0.93379| 6.153
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O 23 10014 Webd 54t PS 389 23 FHa 9
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AAA 4 PS A8 & Y S e A
Ao] opd F2drrt EAske whld FH R ddEd
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5. PS 20| TR0 offt & &4 S4

f.

5.1 L2 Y|t HoH HEHEte| 2|

£ HojXe PS 789 B2 o3 WEES 236 g7
Frgnlel Hof My gle] FAE EAstuAl gt oy H2
Frvjel g2 MY ES 2T do HZaF HES(N) 9 Al
A 9] HRES(ND Q) HE on|did), oiet, HEE A
A8 F, AR BA] PS e H& 3§ 4oile eile
A8 FYoll A28 Extensometerell A@e 3248 Fol 33
Ao AEe R ES 2398 5 gle oEes /W

PS 75o] s &5-& i 59 B33 9jsle &4
o] WAEr o]o w2} ¥iFEo| Fa} FviEHA drt ® 7%
a9 112 PS 72%9] <13 sl o3 sjg Fguld izl
) ¥ E7e] WAE el 13 110 ojetH whEs)
Zo o WPE ke o NHES S get 2d St
Hed ole 38EY Cyclic Creep @ fARE o2
HdEje] B GoMe A Siolehe 8018 AHSITh
B 08 11004 & F i%ol, F& vl gk Huf ¥
Y& FHL 92 $H 2] F 1~2%4 34 Skt
5~10%7He Ht ¥gEo| dule] Frlshs g2 £5%
TS Holv) Mz 9 o 80~85%7A e A9 U
3718 Bl ¥, 1 o|FxRE 32 39 & e A
g go| A8 F7lske dio] wAEH o AM 2HE
238 7= Atk 28 1144 & & ARl $85EL I
2oy 2 WY g A & 3R] ¥&FE W
HET F& ¢ F Uk A9 524 #3} V18 AT
AN e & AFore} o] WHES 3T A7t AY
glo] a2 AHe] gm228-E 3% Holmen(1982)

=4 PS ZAES DSsHHoAM e EEY QEIE EAM
o A8 Ao} wlwald] B 0|25k A3 Holmeno| A
A3 A W2 E v E32E ¥ 3 B HEEe |
3}9} YA 3l o] VERton SEeE WEgEo) vg
A GA] AR A3E BojFa gl

5.2 T|Z sHH|of EkdAIle] A

B A4 (Secant Modulus of Elasticity)E &9 9]
Ho Y EY 2 WY ES FH] T3 2 4 (3)
olgle] Tt (¥4, 1990; ©18=, 1987. Miner,
1945)

F
E — ( max ) (3)
€ max € min
7\, E : @RAS
Fmax : ﬂ.‘?} EEH %E—%
Ema - UE A AYE
€ min 1:‘1_}_-l_i’r }L}‘: ‘ﬂ%“%
10
—~
S ¢
84
<
I
S
o —— Fmax/Fu = 0.90
= - Frax/Fu = 0.80
24 -~ Fmax/Fu = 0.70
0 y y : :
0 0.2 0.4 0.6 0.8 l
CYCLE RATIO N/Nf
(a) Fmin = 0.40 Fugl &<
10
Q 8
T
0
x
A
5 4
=
I - Fmax/Fu = 0.90
, - Fmax/Fu = 0.80
- Fmax/Fu = 0.70
0 y * : %
0 0.2 04 06 08 !

CYCLE RATIO N/Nf
(b) Fmin = 0.60 Fu ¢l &<

- T
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Jdoltt Od 12014 & £ %ol eASY] Mk va2s
B9 271 & 1~2%°01 F4T #4294 5~10%7A e 2718
The AR T §4% a8 Bolt} 11 o] Foxe YAs}
Al idhe 7d%E Hol Faege 7iA saeme] o
90%°1 3N vl FASH Haste B Belrh

a8 12004 & ¢ xRl B FH2 §Yo] 95 2]9
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