%28 8
2007 4% 8 H

B %

TRANSACTIONS OF THE CHINA WELDING INSTITUTION

Vol. 28 No.8

August 2007

Ni-+-Cu ~NH[a] 21 TC4 5 ZQSn10—10

I3 RO e Be o0

WA, SPob, O REE
(1 HFHRE MER 25 TR KEF 130022
2. MmHLEBEESEERSE, W 2 453002

VI S EpN

W B WEKE 4 TC4 5HE 4 2Q5n10— 10 7 M & B BuE T 7RG R, KA
Nit Cu HAZ Y, B T 2 S 8ONE 0¥ 850 °C, % H2 18] 20 min 3& 2 ELIE /)
10 MPa Hihy s FiA$] 155. 8 MPa  7£ TC4/Ni F 1 b, TERE T A4 380 284K i B3 8
2. GRS T AT A, B B 800 Ol FLifT 32 A NigTi 850 “Ch, Ftif 32 %2
J9NisTi M NiTi; 880 “Civf, 5itifi £ %4 NiTiy NisTi M NiTi. @it EDS F1 XRD 43 #7, $ 3k

A !

5P ELUR T ARG R [ AL S P IR 38 R L.

KB, BhA 4 BEE; VHuERs Nitcu hiRE; ERBREY

TS, TC47. 1 SCHERAR IR A

0 JF E

SRR AR 4 ELAS TR LB FEE L A B PR R i o
A R 7 200 A0 5, FE A AL L B
T R 5 A b KT IR Y L 5 TR AT BT 1Y
RS LR R 25 (1 TR BES TV T A SR R B
HhoR B BE R A I A 5T A N A MR
W 23, U R A 75 4 5 Bk G S b R G,
B KR R A, 4R A M. TR, BT s
TS T 5k 4 U0 R e S [ g 4 D 1T
S AR e ] R

OO Sl 47 S0 bl AR e — Tl 51 i A i
BTy b E & TR AR 22 B R VA R A
[ 5% 7= A (5 A b Y L (B R AR vk
FHT 7 R4 B 2 1 (0 B A0 2 e 25 SRl SR ) —
S ] B, 3 RN e 6] SR IR AR A PR
FUE MR R A W Pe e 2, LR e
RAS8 ik, fE F0 NidbCu NP R £k A 4 5

G HOE B S I A SR R AT TR B0
7t.

IR O

50K H I EK & 4 TC4, & 44 ZQSnl0-

ke B #: 2007— 06— 14

NE S, 0253 360X (2007)08— 092— 04

10, HALS Ry K3 BEPEREWIER 1 Fin, 4 HHAE
ANRL AR SR A R SE 20 508 616 mm X 5 mm Al
$16 mm>< 30 mm, H[H] JZ K F 8 (50 tm ) TR §F
(50 #m), 411§ TC4/Ni/Cu/ZQSn10-10 FF .

T T RO SO H R T A 320 51500 5.
10005+ 1500 ‘5 G AH WP AR B\, 242 T FH 080 R A
PRI G W25 BR KA 4 3 T (1 S AL T8 FH B V8 T
ZBR G AR A T2 . e E R
§ FOAR 7 L IZ A 500 5. 1000 5. 2000 5 42 AH AP
RS, SRS FH TR R e /K PR BRI T

T A0 R TR I AP B R AT, B
39 1.33X 10 ° Pa. SEHIZEE I JSMET00F 437K 4t
P 0TI e S M T E AT L S b R R A
(1) eV A (EDS ) AT 22 F3 A A (1) Boy K I Sk 7
TG HUE Gl R SRV ANE Sk aR

2 WEE Rt

2.1 R N Bk MERE (5 i

HERRE T REEEN TZE S5 0k f
s L 1, 24 T=800 “CINf, 22 3k ity 5 B 1R I,
1 49. 8 MPa. Hi R I, Wiy TC4/ Ni 3 H21H
KA, WO R AR REMRESGX (K 2). BEE T
Thi, Bk sm R W n, 24 7=2850 “Cil, 42k 58
FEIA B Sl 155. 8 MPa. 24 T 4k 4L Thm i), 5k
558 5 2RI B



%8 JCH A, & Nit-Cu N HIE ) TC4 5 ZQSn10—10 4 #iER: 1158 /0 Hr 93
# 1 TC4R ZQSn10-10 I BALZ K 4 K J1 5 kB
Table 1 Chemical composttion and mechanical propetrity of TC4 and ZQSn10-10
— 2 B OB He %0 VAEA AT
T Al V. Fe O Cu Sn Pb Ni P PURSEE R/MPa  JERSREE Ra/MPa WG HKE A%
6.2
TC4 #E ~ 40008016 — — — — — 00~ 1 100 810 17
6.4
ZPnl0—10 — — — — — RE 9.2 78 0.025 013 240 125 28
BT R IR i v B D Sn, Pb S & THR
160 . N 2
(R AEAL et A A, 2F — 20 5540 T Sk MR R, Al
140 s s
o 3K 5 AE FOR IRIE T P,
= 120}
:l
= 100}
-
&80t
B
60+
40

800 820 840 860 880
HHARE T/C

Bl SRR B Sk 1 RE K52 ( p= 10 MPa t=20 min)
Fig 1 Influence of temperature on mechanical property of joint
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Fig. 4 Influence of bonding time on mechanical property of joint
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Diffusion bonding of TC4 to ZQSn10— 10 with nickel and cop
per interlayers YUAN Zhesht WU Zhizhongg SONG Minxia,
ZHAO Huanling (School of Materials Science and Engineering, Jilin
Univessity, Changchun 130022 China). p92—95

Abstract:
bonding of TC4 to ZQSn10— 10 in vacuum was carried out by using

pure nickel and copper as the transition metal. Expermental results

The experimental investigation of the diffusion

show that the optimum bonding parameters were selected as follows:
bonding temperature 850 ‘C, bonding time 20 min and bonding
pressure 10 MPa. So the strength of the joint without obvious shape
changing was up to 155. 8 MPa, which the strength can reach to
about 65% of the strength of base metal ZQSn10— 10. Various re-
action layers appeared in TC4 and Ni interface. When the rest con
dition was same, Nisl'i phase was produced at the interface zone at
800 ‘C; and there appeared Ni3li and NiTi phases at 850 G and
there produced NiTiz Ni3Ti and NiTi phases at 880 C. The strength
of the joint lied on types and thickness of nickel and titanium inter-
metallic compounds.

Key wards: titanium alloy; timbonze; diffuson bond-

ing; nickel and copper interlayers; intermetallic compound

Prediction system of CTOD for high strength pipeline steel
welded joint based on back propagation artificial neural network
TONG Lige!, BAI Shiwu’, LIU Fangming(1. School of Me-
chanical Engineering Beijing University of Science and Technology,
Beijing 100083, Ching 2. Pipeline Research Institute of China Na-

tional Petroleum Corporation, Langfang 065000, Hebei China).
p96— 98
Abstract:  Aiming at limitation of selecting the main technical

parameters for high strength pipeline steel welding in practical opera
tion, a back propagation artificial neural netwotk (ANN) was estab-
lished with Visual C++ 6.0 for predicting the welding performance
parameter-crack tip opening displacement (CTOD)-of high strength
pipeline steel joint. Based on the experiment data, the average heat
input, wall thick, preheat temperature and joint region were used as
the input parameters of ANN, which includes one input layer with 4
nodes one hidden layer with 14 nodes, and Sigmoid activation func-
tion. The average absolute error of prediction result is 15.4%. The
number of the sample whose error is less than ==20% is about 93.
3% in total 15 experimental data. The result showed that ANN
method is a kind of effective method to predict the welding perfor-
mance parameter CTOD of high strength pipeline steel welded joint.
The ANN system can be used as selecting and optimizing the key
welding parameters.

Key wards:  artificial neural network; welded joint; crack

tip opening displacement; prediction; performance parameter

Effects of welding residual stress an creep of welded joint
ZHANG Guodong, ZHOU Changyu (College of Mechanical and Pow-
er Engineeringg Nanjing University of Technology, Nanjing 210009
China). p99— 102, 107

Abstract: By the finite element analysis codes ABAQUS and

the function of RESTART, a sequential coupling calculating program
for creep based on welding residual stress has been developed by es-
tablishing the model of temperature field residual field and creep
analysis. The welding resdual stress and creep of welded joint for
Ci15Mo furnace tubes was simulated by this program. This method
established the basis for calculating the effects of welding residual
stress on the creep of welded joint. A creep comparison between the
welded joint tubes with welding residual stress and with internal pres-
sure was made. The results showed that the tube creep was decided
by the welding residual stress although the welding residual stress
was relaxed in a short time.

Key words: Ci5Mo fumace tubes; welded joint; welding

residual stress; stress relaxation; creep; numerical simulation

CTOD fracture toughness test for super thick welded joints of
D36 offshore platform steel WANG Zhijian', JIANG Jun',
WANG Dongpo, DENG Caiyan’ (1. Chiwan Sembawang FEngineer-
ing CO. LTD, Shenzhen 518068, Guangdong China; 2. School of
Materials Science and Engineenng Tianjin Universitys
300072 China). pl03— 107

Abstract:
ment standard (1SO/ TC164/ SC4-N400) and DNV-0S-C401, crack
tip opening displacement (CTOD) tests are carried out on 80 mm

Tianjin

Based on BS7448 fracture toughness test experi-

thick plates butt joints of offshore petwoleum platform joined by the
sulmerged-arc welding and CO, gas shielded welding. The CTOD
values of weld metal and the heat-affected zone are tested at 0 C.
The possbility of avoiding postweld heat treatment in thick welded
joints is discussed using the submerged-arc welding and CO> gas
shielded welding. These woik provide the scientific basis on the off-
shore platform constmuction.

Key words: welded joints; crack tip opening displacement

fracture toughness

Mechanism and influencing factors of spatter formation with
self-shielded flux cored wire PAN Chuan', YU Ping', XUE
Zhenkui’, TIAN Zhiling' (1. China Iron&teel Research Institute
Group Beijing 100081, China; 2. Pipeline Research Institute of
CNPC, Langfang 065000, China).pl08—112

Abstract  The spatter formation mechanisn of self shielded
flux cored wire has a remaikable different with other welding materi-
als because of its speciality in wire’ s construction and welding
method. The mechanism and influencing factors of welding spatter
are studied. High-speed photographs indicate that there are mainly
three types of spatter in self-shielded flux cored arc welding, which
are big spatter caused by arc force, bubble released spatter and gas
explosion spatter. Five flux ingredients which influence the welding
spatter greatly, are investigated by means of spatter tests using mix-
ing material regression method. Expermental result shows that the
effect of fluorides and carbonates is greater than that of oxides
killing agents and alloys.

Key words:  self shielded flux cored wire; spatter; formation

mechanism



