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Table 1 Mechanical properties of TC18 bars

Tensile Yield . . Elastic
Elongation/ Reduction of
strength/  strength/ o areal% modulus/
MPa MPa ’ ’ GPa
1035 992 17 55 100
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Fig.1 Microstructure of TC18 bars
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Table 2 Chemical composition of TCI18 bars (mass
fraction, %)
Al Mo v Cr Fe C
5.48 5.28 5.05 1.02 0.88 0.013
Si Zr o N H Ti
0.017 0.01 0.12 0.017 0.001 Bal.
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Fig. 2 Dimensions of fatigue specimens: (a) Smooth specimen;

(b) Notched specimen
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Fig.3 S—N curves of TC18 bars: (a) Relationship between o,
and N; (b) Relationship between o, and N
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Table 3 Fatigue strength of TC18 bars at 2 X 10° cycles

K R Fatigue strength/MPa

| -1 480
0.5 230
-1 140

3
0.5 115
-1 55

5
0.5 50
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Fatigue strength, o,/MPa
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Stress concentgration factor, K,
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Fig.4 Fatigue strength of TCI8 bars under different stress

concentration factors

A R 5 M B ) R — P 987 57 i 1 AR
£ qp Ve, EASCREEE —MEEEES S ARIZH
L FLAE A8 S il 10 97 57 9 P 5 W P2 P 1) R

GAOPYZERF 5% 40CrNi2Si2MoVA 4N % 55 11 g
5 SCT N AR BUKIR T 4, N 45 K e IR

BREIRR, HEMRB T A 5N HEH R K ZHT
K F:A=9.567 X 10 °K>-3.723 X 10 *K+5.219. &,
A=-8.05X 10 °K>+6.41 X 10 *K—1.61X 10>, & 5 N
FIEE UK N T 4 5N 8 RECK I IR R
Miek, HxFmEN K=3.98. MK 5 ATLLAEH, 4
K<<3.98 I}, RJj8Ed 2% K BMERO, 5
TR T A AR, BV 4 ARk 57 9 B 1 5 e
Wk 2 K,>3.98 B, Bl N 5 R KB
K, RAEERBURE T A FEAGFTRN, BN 4E
HHOGT 9 55 56 B 1D 5 A BT R o

AT, MM IR R KRN 1L 3 RS
I, 520 R AR UK T 4 HE 2 N
—0.00105. —0.00041 F1—0.00042, Ax <Ax <Ag,. I
W, 4R BB K=3 N, BT TCI18 Bkt
(IR 55 56 S e Ko 3K T L FH I THD 1) — IR R OR A
B, K=3 FUON Rl K=3.98 2 [8] ¥ #E 55 413-3.98|=0.98,
1M K=5 FIXTFR A K=3.98 2 [6] (1) 25 4|5-3.98/=1.02,
0.98<<1.02, R K=3 B4z X kil K=3.98, [T & HE
TFETEA TR I IR BRI MR K =3 B 1 R U A, ZEK
T K=5 WHIRBUE Ak, 515h, BIR Ax, <Ak, 1B
Ax, 5 Ax MERBCHERE, B K=3 BB 8% 55
SRFEMIFERE S K=5 IR 788 ot I 5 5 FE PRI 5
AR BE AR ZE D, X5 SE AR =V A . B, 78
RiJIEE R=0.5 IF, 4Ry R K 1 7808 3 |,
TC18 #F % 57 58 5 t 230 MPa 484 115 MPa, [#
fIK T 50%; 1248 J 5 2% K H 3 & 5 1, TC18
BT R 55 B EE I Y 115 MPa 284 50 MPa, F&IKT
56.5%, MHEMEIFATTEE.

8 0
2
Q
i
>
=
2
=]
R -0.5
5
@ 7
o ©
Sz
‘é ~
£ -10Ff
5}
Q
=
1}
S
7]
wn
= -1.5 1
%)
1 1 1 1 1

0 1 2 3 4 5 6 7
Stress concentration factor, X,
E5 NAEHEURKE TSRS RE KRR
Fig. 5 Relationship between stress concentration sensitivity

factor and stress concentration factor



228 455 12

d AR, SR BRIORISPYIRI 0t TC18 Bkt 8 7 1 S F 52 IR 2453

23 TN HXHE PR AR
S48 LT T 98 57 9 EE RS — RO 3 AP A

RISR 4y, 43 5 /2 Goodman( izl (1)).  Soderberg
relation(3X(2))F1 Gerber parabola(3X(3)).
o, c
a_ _ 1 __~m 1
o-a,—l Rm ( )

Rebt: o, R o BB o, NRIIH
R=—1 KR I: Ry MR

o, o,

o =1- sz,lz 2)
Roft: Rop o AT SR

G oy

23]

W (D @ME)FRE TCI8 B LER J)L
R=0.5 W {95 55 5 LK 4. LLEER 3 M4 v LR H,
i (1) S PR N T 5 138 R g 22 TR 9K B/ AR
fE K 9 3 A5 I 52 B A&, e K=1 I
W) 55 S 56 B AR 22 K . @i 2R Q2) AR I N e
SN A1 2 T )R RANAE KON 3 R0 S I S8 s Ik
KWE, TAE K=1 5 S50 B A Z 50K . alid =X
(€)= va i)Wl FERSOINIPA PSS 0 AN
31 S B SRR HAR S e R A &, (HIRERK.

AR, BR3P b AR R AR AN RE S AT
SRS AR AR VT AT . (R, A SCE & R B ST
— T B 2R SR VA s 8- 1) I 77 X6 9 5 i (1) 5%
] .

F4 (D), QME)ERIMFER L R=0.5 I TC18 #
MR 57 5 S5

Table 4 Fatigue strength of TC18 bar at R=0.5 obtained by
Egs. (1), (2) and (3)

Fatigue strength/MPa

K

Eq. (1) Eq.(2) Eq.(3)
1 160 146.1 266.7
3 933 91.3 124.4
5 47 46.7 53.8
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Table 5 Fatigue strength of TC bar in R=0.5 obtained by Eq. (6)

K Fatigue strength/MPa
1 228.5
3 115.1
5 50.1
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Effect of notch and mean stress on fatigue strength of
TC18 alloy bars

ZHANG Le, LIU Ying-ying, SUN Yu-xing, XUE Xi-hao

(School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Under different stress concentration factors K; and stress ratios R, the effects of notch (stress concentration)
and mean stress on fatigue strength of TC18 bars were analyzed. The results show that the stress amplitude o, of TC18
bars decreases with the increase of stress concentration factor and stress ratio, but the maximum stress o,,,, increases with
the increase of stress ratio. TC18 bars have great sensitivity of stress concentration effect and mean stress effect on
fatigue properties. And, its effects on fatigue strength can be characterized by stress concentration sensitivity factor 4 and
mean stress sensitivity factor 4,,, respectively. In order to evaluate the comprehensive effect of stress concentration and
mean stress on fatigue strength of TC18 bars, a new model is established, and the data obtained by the new model agree
well with the experimental results.

Key words: TC18 alloy; fatigue strength; stress concentration; mean stress
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