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Fig. 1 Dimension of samples of underframe
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Fig. 2

Change of residual stress amplitude under cyclic alternating load of 50.1 MPa presetting load
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Fig. 5 Distribution of residual stress of Y6 sample that
was treated before and after with pre tension
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Fig. 6 S-N curves of the welded joints that were treated
before and after with pre tension
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Fig. 7 Distribution of residual stress of samples that was
treated before and after with surface treatment

180 -
170 |
160 -
150 -
140

S 1175 o IMPa

130 +

120 +

10° 107
92 55 A7 NOF 2
E8 FEAERIGEEESL SN sk
Fig. 8 S-N curves of welded joints that were treated be-
fore was and after with surface treatment

LT AT AR B, ANE SR B I R ARk 4
1T RS FNSALAL B, ¥ A 54 FE N g it H o A fE -
70 ~ =110 MPa Z[H]. W& 8 0] Ll & B, ATNO1P-T4
JEHZ A S 20 0o B B LR LA B R AL BRI 45
S AAF I 55 % BR 3 531 R 110,110 #1100 MPa. #H
Fe T RAL B S I S A BR 2 5 10% .

S W ALAE B R4 S 1 — )2 R T e N )
2, FERE T BAEAE AR T 98 95 28t 7 b J5oA i~F
I 7, AT B i T R S i 57 0



%9 TEER, S . RANIMHEFET FE ATNOL 4864 B EE L FE H4T H N T

27

3 AN A XEF R e AL AT

YR P AEEBRAR I I R AY N ) B ] T
VRS b | AR AR 8T 14 RN, T B3 B T B
IO 3568 B DR 5 MR (I 45 0 57 SR R S R R
/N ABLEAEER AT BOVE TR BRAYIE S 237 LR R st B
. JFE TR R 73 A (E, (R IA 45
PR W FHE AR | DR LRl 8 55 i R i AT
FRAYIN 3 5 A T A BRAY I I E A TR AN A2 A

X A G BRI 57 I S e o, SEBR AT EE (R

FRATRENE T L R ) WAL

PRI 0 12 7% 1 9% 55 1 i A P A SE B I A B

ST SRR T A

R _ O-min _ O-min + O-r
eff = -
O hax O-max + o,

na:

(1)

KR NI W0, HIRARIINE s 0 P

Iz N0 s 0, AR AR N .
73 2R AL B TR i 3R Ak B ik

FraRIHAR N T, S2PR R T FE e 1 Foi.

F1 RERER SR AT % FHZERE A b

Table 1 Real stress ratio under different surface pre-residual stress technology

BN R 1 T (o B BE AR A PG FMsRARN S LR ST
MY PEAR S JEIA
LIS piar S AbBRAR JRIER ST R o,/ MPa B &/ s o,/ MPa R,
A B R . .
kg AL PR 0 140 0 62.92 0.31
PRbH 0 140 0 27.77 0.17
) Tz 0 140 0 45.37 0.24
Fidis
L Endli= 0 140 0 31.96 0.19
AAb P 0 140 0 75.24 0.35
FeTE Ab B Y EALAL B 0 140 0 -89.24 -
WAL 0 140 0 -73.41 -

M 1 BT AT 2S5 L ABRR I TS &R 250
TRYSEBR R R AR T B R AE AR, 2 R=0
BF, BEE R BB e 998 57 JA I B 35 T .

TEIEAT Goodman MIZRAFFEHT, v LLIA R 5% 4%
T 5P IR AT —E LR

g
O-a:UI)_R_D<0-m+0-H> (2)

Koo, HFHN I 0, R 399855 0% 150,
PR A 98 57 I B ( RIVASTEAE TR A% 10 7 I 1) 98 57 1
FR) s R, A hit Wy 2400 A 0 B 5 o D nZ N ) J7
] AR BRAR IV T

TN 57 1 3 A DA LB X T 95 3
FERIRBLY TR B, Bl 4 i 23 (2 A 2480 A 1 JA
4% TR i s Ay e . TR T e
Wrgd FRARN ) o B IMEN S o, o, + 0y = o,
MR ) o il FHE R 2E80E SetE— 1
AL AR 7 AR I THGGH TR 3 A R ] L 174 s S 5
P, AT B L.

4 4% P
(1) TERREFFIMERESTG , 58 A0 H7 % 2 B

SRR AT TARE , B S 7E 20 ~ 40 MPa Z
], BRAR N ITAR St ANE 5 AR 58 3B 3 A 5% [R]

SR RS BE B0 RN O, B IE AR E T Ab

TR BES I H L E TP

(2) TR 3 WAL S5 A 7 3k 35 ) A —
TERRPE LR RE R ), IF 3R 1 AR Sk 1 5T

SR AR AR BB H Sk (0 W P .

(3) MBIAFRRNL 5, A TP A E T 58 FR R
JIEIR A A TR AAEAE, 25 R=0 B BEH R 1Y

FERIRER 55 JA U5 T .

(4) X955 e ) S0 A B B, R AR N )
SARE LB ) JR I 4 L, (] I 2 e Sy i

O

S 3K

[1] Smith R A. JF95 RGP B—30 4R LTEIM]. J0HE,

B, PHLE RS R A, 1988.

[2] Jun HyunKyu, Jung Hyunseung, Lee Dong — Hyung, et al. Fa-

tigue crack evaluation on the underframe of EMU carbody[ J].

Procedia Engineering, 2010, 2(1) . 893 —900.

[3] Clormann U H, Seeger T. Local stresses and strains in weldments

as a basis of the proof of fatigue strength[ M]. Low Cycle Fatigue

and Elasto-Plastic Behaviour of Materials, Springer Netherlands,

1987.

[4] Diaye AN’ , Hariri S, Pluvinage G. Stress concentration factor a-

nalysis for notched welded tubular T-joints [ J ]. International

Journal of Fatigue, 2007, 29(8) : 1554 - 1570.



28 2 & ¥ # %37 %

(5] AEPK, #® fi, Bk M, % SE3S%E ATNOIS-TS fiE 4 (8] AIREPR, ¥ A, Pk M, 55 X I EAT O 0 il vy 2 4 42
PR ERZ I IAT AT [ J]. B35, 2011, 32(10) TR A S TRAN T[], Vs R 2, 2012, 47
17 -20. (4).618 -622.
Gou Guoqing, Huang Nan, Chen Hui, et al. Analysis on corro- Gou Guoqing, Huang Nan, Chen Hui, et al. Detection of residu-
sion behavior of welded joint of A7NO1S-T5 aluminum alloy for al stress in aluminum alloy carbody of high speed train using X-
high-speed train [ J]. Transactions of the China Welding Institu- ray diffraction technology[ J]. Journal of Southwest Jiaotong Uni-
tion, 2011, 32(10) : 17 -20. versity, 2012, 47(4) ; 618 —622.

(6] ‘hﬂ:l“, g%é‘, XIERS, . 300 km/h T BB 4 AR AR Ay [9] European Committee for Standardization( CEN). DD ENV 1999-
RSB TR [ ], SRR, 2010, 31(8): 29 - 2.2000. Design of aluminum structures; part 2: structures sus-
32. ceptible to fatigue brussels [ S]. Brussels, Belgium. European
Lu Hao, Ma Ziqi, Liu Xuesong, et al. Ultrasonic residual stress Standards( ES) , 1998.
measurement of 300 km/h high speed train body[ J]. Transac- [10] EEE. &) 4IRS A 4 L 5 8 B R
tions of the China Welding Institution, 2010, 31(8) : 29 -32. [D]. PAJREE. MRIE T K225 8 3¢, 2011,

(7] B %, XS0, S F, F @RI LR RBORERAR

L g P R TR R S IE [ )] SRR, 2009, 30
(4): 81 -83.

Lu Hao, Liu Xuesong, Meng Lichun, et al. Residual stress eval-
uation of high speed train body structure by ultrasonic method and

verification[ J ]. Transactions of the China Welding Institution,

TEBEN: Ta2, 59,1067 40k IR, SRS % T
AR, KN A/ b B 3 20 7 & TAE. KRB 20 &2
#5. Email; sf-dingsansan@ cqsf. com

BWEE: 2 @, 9 802, W-05E 6. Email, 15816314

H4. 978-7-111-53876-9

fEF- P EIM TR SRS R
HLH TR T HiE

S 499.0000

(REHEFUFM—

2009, 30(4): 81 -83. @ qq. com
O F1E PR B
O & 3 4R
O BITRIRSER

W IR L)

ABL A TR 1 3 JUAR R A A ME A PR R R Y R AT 4 [ P A o, LA BSH 3 L )

= I Z 2 SR T R AR A A BE A | R AR e S AR T R e A R A 57 A D T AR AR R R B
Bt RHEZEM AN T BRI BT A R RE AP T PR A SRR A BT AR T LA
SR AR IR WS MR AFA Tl b SRR 5 A B SRR S R B s SRR A A A 7 R R R AR
el T2 R SRS Mot 2 e,

kg AL 010 — 88379644 M5 HLE 010 — 88379425  fLEL.010 — 68351729  HLEIM{E AN #E ATE B R “ I8
LB 4 PEANHLEE RS B R IE fEE E - mail AR B4 HS B0 RETE LSRRIk



