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Fig.1 Welded joints of sprayed porcelain pipe
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Fig.3 Morphology of enamel of easy doffing area

2.2 TIGEITETE

FAREARIVE, B TRIGEERES  BRREM
Hh KRR SRR E A de A T & E R, 3
FRAETREE N, (R RAEIRIE B S A R D
IRHE SR PR T B E AR R MR 1T TIG R
BA SRR E RN RS, 1P 2R/
HL T N EELZZ 1) TIG AR R e R Ry /N R 48 X 2
LRXEEWBEIN. 57— J7H, R AEKBRINER
T ARUESE B B0 1 2 THD BOOY — A BE AR AL KRB,
MEEEEERWEE —H#5 0.3 ~0.6 mm, {KEE
ROMHIE RN A RBERE LB ERE, B
RHE LM E 2 R0 2 (248, B AR A1 BB /)
BAF AR R BRI BN T 0. 5 mm B 4R 48 1 5 B
FRERIT MBS B SR, NIEHZ TIG B R
FO~0.5mm WE, HEEERETEEEEE,
T RUESR BN IR B BE AR, B O i Ela B
BN, I R R 30°V B O,
B Bl AT LAY/ e G, DA T 9 28 R IR s S5 A T
Wo IR FKIKESRE 30 A 50 A 110 A F1 150 A,
ZREWRA/NTHEL X BRI 3R, R R
KB, SRR 30 A B, B R /N IR RS2 F 4
HO O BRI, T AR 8, BRI, SR
50 A mHREERUE RIF, #ek KB A B HIBr i
ER AR THBRENPMEN. BRTHRAAE
/N, EBE R RIHR B SRR, AR 5
B T RESH, XS R B S SBIRRLE
BRI, LR KH 110 A 8, BREEE
B EREREELS, B AR KSR EF
DRERER EERHR EENE RESER
. MR 150 A, FFESSSERRE &
BeRRE, BARMKER T EREMRHE LR



2

BREAe, & R B RELN A EET P 31

B, AMTRMEEE B TIGAER =L TE
ZHEH, XESHERA RS, BEERX IR
BRESEHEE. NEERABEN X —~AES
IR N AE 50 A KA NE

R FR AT B, RS IS 1 Al s 2 8 A0 L )
HRE A F TR IAY%R B TS, HIHF A BETE
SRS, RIAB, THGEE A 300 CHRER
FIE—Le S,

2.3 EEiEmERRhE

KA EW TIG 1B4TE TZ B AR R R 1T 4
SEHRIESK M B R, B THEEELE
AR BEARTE, M A 0.3 ~0.6 mm , fR 32 i (14
BEERE S EIRERA, BB L EBIEES
R EER TR, RS ELXWEERE, R
A 0.1 mm F A7, %2 K o4 18 N B R IE
R TE T T A BT B i N B R IR, &
IR B TEESEEZENN K, K&
BIHE KRG REERNEAE %

h T RS Sk KRR, R B
RR,RF T B BURRIR M TR o KB B R R
R —E TR H A ER B VLR BE B K, Rl
FE RIS TE B R PR D MHEZ) 10 mm (35 B A,
REEWME 4 Bin. TR, MEECAmAE, KES
BE G AIRE MBS NMEE L (R X e
P AIERIE AR E X SIE R, R AR AE
EE  BEEAREZIE S B,

)%%Ezﬂtjc “\\
i ~
5 i
™, 4 /IJ‘\
B

e A ]

\ . \
=R L

B4 REERTUAHRTER
Fig.4 Brushing glaze slip onto end of pipe before welding
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Fig.5 Self-deposition of porcelain
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tral analysis system, the arc light spectral distribution in pulsed gas metal
arc welding ( P-GMAW ) has been measured, and two filiering spectral
windows suitable for the imaging of weld pool in P-GMAW have been pro-
posed. The quality of pool images, taken with two kinds of filtering sys-
tems in which the middle wavelengths are 665 nm and 1 064 nm respec-
tively, has been compared. A sequence of pool images in a single pulse
have been taken and the results indicate that the end of base current peri-
od is the optimal imaging time. With the filtering system, whose middle
wavelength is 665 nm, very clear weld pool images in base current period
have been captured by imaging from up-rear direction of weld pool.
Meanwhile, the imaging mechanism has been analyzed. A series of image
processing programs have been developed, and accurate pool profile has
been extracted.

Key words: pulsed gas metal arc welding; weld pool; visual mo-

nitoring; spectral analysis; image process

Bonding strength of double partial transient liquid phase bonding
with Si;N,/Ti/Cu/N/ Cw/ TV SizN, ZOU Jia-sheng, XU Zhi-
rong, ZHAO Qi-zhang, CHEN Zheng( East China Shipbuilding Institute,
Zhenjiang 212003, Jiangsu, China). p4l -44

Abstract; The influence of bonding parameters and testing tem-
perature on bonding strength was stndied under double partial transient
liquid phase( PTLP) bonding with Si;N, ceramic using Ti/Cu/Ni inter-
layer. The resulis showed that the bonding strength at room temperature
increases with second bonding temperature and second holding time, and
bonding parameters have slight influence on thickness of reaction layer in
SiyN,/Ti/Cu/Ni interface of double PTLP bonding. The bonding
strength was the highest at testing temperature 400 C, and the bonding
strength declined when the temperature continued to increase. But the
high temperature strength had good stability if the temperature was less
than 800 °C.

Key words: silicon nitride; double partial transient lignid phase

bonding; bonding strength; high temperature strength

Microstructure of repairing welded joint of TA15 Ti alloy DU
Xin!, LIU Li-ming' , SONG Gang' , WANG Min?, YANG Lei® (1. State
Key Laboratory of Material Surface Modification by Laser, Ion, and
Beams, Dalian University of Technology,Dalian 116024, China; 2. She-
nyang Aircraft Corporation, Shenyang 110000, China). p45 - 48
Abstract: Microstructure characteristics of repairing welded joint
of TA15 Ti alloy were analyzed by optics microscope, X-ray diffraction
and electron probe microanalysis. The feasibility of Ti alloy multiple re-
pairing welding was discussed. It was found that repairing welding was
the process to form the new bead and heat-affected zone on the original
bead. The interface quality of repairing welding bead and original bead is
good and the defects, such as interphase reactants, air hole, crack and
sediment, were not observed between the repairing welding layer and the
original bead. Elements Ti, Al, V, Fe were distributed uniformly from
repairing welding bead to the base metal. Repairing welded joint structure
in the room temperature was o-Ti. As repairing welding times increased,

crystal grain grew up and dentate o-phase appeared. Micro-hardness in

repairing welding region tended to decrease to some degree. The results
showed that repairing welding of TA15 Ti alloy was feasible.
Key words:TA15 Ti alloy; repairing welding; structure; argon arc

welding

Protection of welded joints of sprayed porcelain pipe by self-deposi-
tion of enamel coating CHEN Yu-hua, WANG Yong, HAN Tao,

DONG Li-xian ( Department of Materials Science and Engineering, Col-

.lege of Mechanical and Elecironic Engineering , University of Petroleum,

Dongying 257061, Shandong,China). p49 — 51,55

Abstract; The effect of welding on the enamel of the welded joint
of porcelain pipe was studied and a new method of self-deposition protec-
tion method was put forward to protect the welded joints of porcelain pipe.
The tesults show that the enamel near the weld can remelt and flow to the
weld and cover the weld metal when tungsten inert-gas ( TIG) welding is
used to backing weld with proper the current. Pre-brushing the enamel
near the end of pipe before welding can add the thickness of the self-dep-
osition enamel and improve the protection effect. Using flame to remelt
the enamel on the welded joints after welding and cooling slowly can re-
intenerate the enamel and remove the cracks and air bubbles in the enam-
el. Using the methods of brushing ename! before welding, backing weld-
ing by TIG, filling by shield metal arc welding and remelting enamel on
the welded joints by flame can effectively protect the welded joints of
porcelain pipe without internal repairing after welding

Key words: corrosion resistance; sprayed porcelain pipe; weld-

ing; protection of welded joints; self-deposition property

Influence of blade stress state on invalidation of francis turbine run-
ner JI Shu-de, FANG Hong-ynan, LIU Xue-song, MENG Qin-guo
(National Key Laboratory of Advanced Welding Production Technology,
Harbin Institute of Technology, Harbin 150001, China). p52 - 55

Abstract; Francis turbine runner’ s temperature field and stress
field during welding processes are simulated, while considering thermal
source’ s movenient along any complicated spatial route and heat loss from
blade to air. The evolvement process of welding stress and the distribution
of residual stress field after welding are obtained. The simulation result
shows that maximal welding siress appears on the blade near the adjacent
zone between blade and band or blade and crown. The invalidation reason
of runner is explained, based on working siress distribution of runner.

Key words: welding; blade; stress field; invalidation

Experimental study on electro-slag weld of blast furnace steel using
vibratory conditioning technology ZHU Zheng-giang' , CHEN Li-
gong! , RAO De-lin', NI Chun-zhen', LU Li-xiang?, XU Li-xing? ( 1.
Institute of Welding, Shanghai Jiaotong University, Shanghai 200030,
China; 2. Shanghai Baoye Metallurgical Construction Limited Corpora-
tion, Shanghai 201900, China). p56 - 58,63

Abstract; Vibratory conditioning technology was used in the elec-
tro-slag welding of blast furnace steel and mechanical properties of welded
joint were measured. The results have proved that vibratory conditioning
technology can effectively improve the comprehensive properties of welded

joints. Especially, at the 0. 6 acceleration of gravity vibratory state, the



