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Table 2 Thermophysical properties of X80 pipeline
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ch Ry/MPa .oc-'y a/107°K™!
20 423 7.81 210 641 54.42 1.10
100 473 7.79 207 623 54.01 1.15
200 536 7.77 204 597 52.75 1.22
400 662 7.72 187.5 550 47.71 1.35
800 914 7.61 118.6 100 27.55 1.48
1 200 1160 7.50 39.5 15 40.00 1.34

2 USRP #E#M 4R 5 47

2.1 BREMAHHIER

i,y Hz BT W RN S 53 0 R o, o il
o, B3 ik 0 RARELNERIERN S o 5
i, HhER 1 ~8 FRZ5d 1 3] 8 Yk USRP kb F 5 2 i
BN o 3. ARPEAT USRP I LAY R4E 4 T
B R AT ), AR A AR EE P KR AR PN 1 &



%12 ¥

EWEIE, % AR RE A T3t X80 & AN BB SR AR N A B % 89

JR /N, AREEsR A N S R B R 43t 1,2,3 IR
USRP T J5 KR 5% A% o7 1 70 A7 SEASAH [R) , K v A
TSR FR AT 7, LN 1 NI 1R Ak 345 MPa i/
F| 43 MPa, JR4% Hp o0 = A 5% A R A, R 77 -3
—50 MPa;Z5t 4 ~7 Yk USRP TG B 485 42 10 7
Iy A SEAKATA] , FREE T A X ek 438 P2 AR R AT R 7,
JER; FIAE = 130 MPa LA R, R 7 B0(E 5 1% 35 21
— 174 MPa; 253455 8 YR USRP fin T 45 4% X 3 5% 43 J&
N Sy kSR FER S AE - 210 MPa PLF, fie/IME A
£ -290 MPa. BEFE I TUECAHE N, 15 4% DX B8 1) 5%
ENAN AL N

400

- - -]
300 - - —1
[N ] A}
s 200 it *3
& 2 T} 4
< 100F n e e
E [ sssssssss -7
B o Fripd— 1
<: ~100 - J L.
= 200 ,{I.
-300 F ok

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06
ifi: P FEAE T 1) I B R A L Y BE S dfm

B3 USRPRIEREREARES o, 53
Residual stress distribution (o, ) before and after
USRP

Fig. 3

Bl 4 R RAE R N T RIS 3R RN ) o 195 A
2k, B USRP i Tk 50 34, A4 DX 90 1) % 4%
7 78R S REAIR, e AIGGA 2] - 92 MPa. [l 5 W IR4ETR
FEI TS 3R ST o 43 A MR, i T HiT 8% 4% 1y )
o XS N LB o A o, 0,
WIRERA N S MR, 00 3 B B, i T3k %% 8 i
B, W 77 38 B R A, HAE 660 MPa i {1 [ 2
—-300 MPa. 2t USRP il TAbBR S 148 K1Y 3 5%
AN AR LA AR XA T 3 Bl R4 7).

of ' | :.-7'.\--—
—u—()
& =20 1
= a2
e 3
5 —40F : 4
B P
= | 6
(‘i:*: —-60 ! -—7
b 2 =
=
-80 + I
v
!()0 L L L 1 'l 1 '
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06

A P AT ) b AR PO Y B dim

B4 USRPBIEEHERERRN AN o, S
Residual stress distribution ( o, ) before and after
USRP

Fig. 4

800

an -0
600 |1 ]
A—2
= . . ~—3
= 400 | R
= | | <5
-] | | —6
s ™ =
& of '
2
=
=200 JW¥
b 5
_40[] L L L 1 'l 1 '
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06

A FLARAE 5 ) | B A PO Y BE E dfm

E5 USRPBIEERERERENSN 0,57
Residual stress distribution (o,) before and after
USRP

Fig. 5

2.2 EHBUNTHHER

Kl 6 M HR4E T 7E USRP 1ij 5 By 45 550 S 1 1o 7%
A3, MLk 0 FoR A IEAT USRP I T 45 2 A9 25 4 8
PER AR 534, thZ 1 ~8 KR4 1 5 8 K USRP il
AL S AR RN AR 3 4. ATLAE Y, 28 USRP N
A P R DX T S RO N AR K. SR AY
NS o ZEACIAARTR], 23 3 B &t 1 ~3 K
USRP i1 T DX 3ol 48 255 08 1k I 7% 43 A BEAS A ] e
KA 0.133 ;4855 4 ~7 YR USRP Jin T 45 4% X B 45
IR N AR A3 A FE A AR R, B KAELR 0. 1735 284 8
UK USRP Jin T 4% DX 3ok 55 250 98 1 1 2 {8 e s (R
0.249. UiHELAINRZHL A IMIEZRIE.

0.25 [ » -0
~ “ a2
& 020 -3
— Far -
© 015t ¥ rost:
4 i -
S ol0f A% 8
= »
= 53
= 005f w2
g Ty
< Ly

0.00 |- £

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06

T B 1] b B AR P B ES dfm

6 USRP RI/GIREREENLEEN TS
Fig. 6 Residual stress distribution on surface of weld be-
fore and after USRP

3 4 7w

(1) £ USRP Jin T-Ab P 5 K5 4% 2% 1 i 5k 4 1
FFE0A b B A, AR FREE X P2 AR T 3 Bl R 48 g .

(2) Zextd 1,2,3 ¥ USRP T, 15 4% w5 0047
SRNFRAPIN J)  JRAE 0 = A B AR TR T, TRV
V4450 MPa; 283 4 ~8 ¥ USRP I T J5 ME4E Fir 7 X,



90 el

# ¥ #

%37 %

AR R AR AT R ).

(3) B-RN S o, 0,0 53 A IEA A [, 4B
o33 BB &at 1 ~3 U\ USRP 0 TR X3 A
N S A FEA AR s 280 4 ~7 YR USRP I T AR 4E X
R AN A A ;8 YK USRP Jiil T 4% X 3 5% 4%
N F 53R 1 AB B

(4) 2 USRP Jin T-AbH 5 i) K 4% X 35 11 S5 50 08

IR K. HERARN ST o AR ELEAR R, 43 R 3
AI@’;‘E& 233 1 ~3 YR USRP it T 48 X duk 25 sk 8

WSSy A FEA A A] 289 4 ~7 YR USRP il T 445 X
ﬁﬁ%&iﬁ&‘éﬁj/ oA AR ] 85 8 ¥R USRP Jin
TG DX 35l S A5 7 A (L e = (M 0. 249.

SE 3k

(1] TN, s, T30k, % SRR M]. JEat: P
Tl R, 2011,

(2] #Em, UL, MAR, % B)5 AR P2 44 i A2
EBARBI TR [ 1]. B2, 2010, 31(3) ;13 - 16.
Xu Lianyong, Jing Hongyang, Zhou Chunliang, et al. Influence
of heat treatment on residual stress of P92 steel pipe girth weld
[J]. Transactions of the China Welding Institution, 2010, 31(3):
13 - 16.

[3] Yu Liu, Lijun Wang, Dongpo Wang. Finite element modeling of
ultrasonic surface rolling process[J]. Journal of Materials Pro-
cessing Technology, 2011, 211(12) ; 2106 —2113.

(4] BXWEHE, EARM, WS, 55 KBS B TC4 BRE S8
BRI IFIEREL) ], AR, 2010, 31(11) : 57 -60.
Zhao Xiaohui, Wang Dongpo, Wang Xibao, et al. Improvement
of fatigue performance of TC4 Ti-alloy welded joins by loading ul-
trasonic peening[ J]. Transactions of the China Welding Institu-
tion, 2010, 31(11): 57 —60.

[5] BURIY, BROCE. M st AR BN 7A52 6145 48 B B
Wi BB T, KSR, 2015, 36(4) : 30 -34.
Jia Cuiling, Chen Furong. Numerical simulation of influence of
ultrasonic impact treatment on welding stress of 7A52 aluminum
alloy joint[ J].
2015, 36(4) : 30 -34.

(6] GeflErk, BRrsh, Blai®, 5. B i X0 Be 25 SR A N
JIIREMLT]. REESEAR, 2005, 26(4) : 48 -50, 64.
Rao Delin, Chen Ligong, Ni Chunzhen, et al. Effect of ultrasonic

Transactions of the China Welding Institution,

impact treatment on residual stress of welded structure[ J]. Trans-
actions of the China Welding Institution, 2005,26(4) ; 48 - 50,
64.
[7] Bagherifard S, Pariente I F, Ghelichi R, et al. Fatigue properties
of nanocrystallized surfaces obtained by high energy shot peening
[J]. Procedia Engineering, 2010, 2(1) ; 1683 - 1690.
[8] Kim J C, Cheong S K, Noguchi H. Residual stress relaxation and
low-and high-cycle fatigue behavior of shot-peened medium-car-
bon steel[ J]. International Journal of Fatigue, 2013, 56 (11) .
114 -122.
[9] Wang Ting, Wang Dongpo, Liu Gang, et al. Investigations on the
nanocrystallization of 40Cr using ultrasonic surface rolling process-
ing[ J]. Applied Surface Science, 2008, 255(5) ; 1824 - 1829.
[10] Sattari-Far I, Farahani M R. Effect of the weld groove shape and
pass number on residual stresses in butt-welded pipes[ J]. Inter-
national Journal of Pressure Vessels and Piping, 2009, 86(11) .
723 -731.
[11] $AFD. REBOREY. RN B[ M]. fEER AL,
Wz, R, B JEnT: LB I AR, 1997.
[12] Yan Chunyan, Liu Cuiying, Yan Bo. 3D modeling of the hydro-
gen distribution in X80 pipeline steel welded joints[ J]. Computa-
tional Materials Science. 2014(83) . 158 - 163.

YEB I T3, 40,1972 4F 1k W 202, B M e
a0 B S5 BURR T 24 5 ok 5 B 9 D7 10 A BF 5. Email: tdwhby2004 @
126. com



