%£32% %3 W B oz 3 Vol. 32 No. 3
201143 A  TRANSACTIONS OF THE CHINA WELDING INSTITUTION ~ March 2011
O b Bt b pE
AZ3 FEEHMPBERIIE
FEHF', e, North T.H.®, keet', 3

(L RHERE PORRLA S TSR, Kt 300072 2. KW BUCEHEEOR B AT S0ge =, Kift 300072
201900;

3. ZREZRE MERES TS, 21862 M5S3E4 4. RFEWEEARAR, [

5. WM HEFMREM B EASRE, KE  130025)

OB WIS T B IR LA B 1) X AZ3 1 B B PR R RSk o
PERERYRLIA. BEAE BERE ARG R AR BERE BT 26 0T L AZ31 S BE S TR B Sk 1 )
SAPERE R S BT RGN S Bl 15 B I 18] RS 1, AZ3 1 i 1B 2 AR Sk Y
iR eI R RS TE — 2 Y BN B gl 45 SRR W], 2455 T L SR R0 PP P 458 7 4
Sk 1A RE I E B B A5 ST BOR , RIS I SRR RE R AL, M AR B
T RFAIE X 4 B 48 R R Sk 1) 0~ M RE AR HAT FE B0 52 .
KGRI BEFRERIGE AL JoERRE: BRI, (SR

e A
RNl 3

HESES: TC407 XERPRIRES: A

-

0

SR IRE 15 AR R R AR SR A R e S L
R IEAH — R AR R R AR A
$ERE S A [ 0 BT B s Sk TS B B R B
W03 % PR AR = A B, BB Sk
IR G AR A R Sk WG R RSk B
J5 AR 0 B R —ANE AL

ELIE SRk 0: = It MOk P st LIPS
BT AR T S 280( BEE S e % 5
B ) R AR B3 458) 2% ) R i e Sk TR (A 5 4
PEER U UM RSE BRSO o4 Sk o 25
Ha B SRR SR BFE 36 I, BT Sk e 43 %
LA J% £ B I D K 4 R Sk 1) 12 M R LA
TR AT, O B Sk BT HOE 3 23 5 AR AR
BRI AE A7 AL AR X 25 X AR/ e |
TR T ALR P S A5 A T M 3 B 428 2
Sk B 72 P R

T H R TR B RS S
LR 1 PR, 06 THE A S DRk R 38 5 I B BIF 52
AT X — 0 X b 4 4
T LSRGk Sk el 5 (5% A I ) b AZ31 B
£ G PRI A8 15 R SR A5 B IR /N B g 2
SR BEAT T RFFE . 42 1 T 104k AZ31 864 S it 4k

Wi B HE: 2010 -04 —12

NXERS: 0253 -360X(2011) 03 -0101 - 04

BESE RS BB, I D B G PR EE B A
FRAGTR AR TSR T — 7 B LAl

1 R F*

RYG MR R BE 1.5 mm () AZ31 B2 #F ( Mg-
Al3.02-Zn0. 80-Mn0. 30-8i0. 01, /4. %) . FF
A LA R Y 2 i RS 100 mm x 25
mm, FEERK R 25 mm, B ESHE LA 4
W, — T a3, HA =Tt

R R, B A BRSO R A 1R,
A ET AR T A 0 Sk R AR A AR A =
TR T Ot Sk A5 B B ] A RIS B Sk i k3
S H13 89, 2 Kb P 5 HLAE i 1k %)) 46 ~ 48 HRC, %l
JAEAAHR 10 mm, fEFEEF ELAR R 4 mm, B PEE K
1.8 mm. JREEELIFR R HE E A 2.5
mm /s, YRR ST IUR AT, QR R TR 1 s
ANAZ s 2 R 5= B R[] B, PR A0 S e B AR
2250 r/min [# & R4S . 7E 4 AHURE B ) & R

g

(n) -1 MR ELTE (b) ¥ ¥ (c) METE

1 AR

Fig. 1 Different tool designs of friction stir spot welding
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moved reversely 178 mV, the breakdown potential( 0.1 V) of the
substrate was higher than that of coating( —0.1 V) , which dem-
onstrated the corrosion resistance of the substrate was better than
coating.

Key words:  plasma cladding; Ni-based alloys; micro—

structure; corrosion resistance

Microstructure and performance of in-situ synthesis TiN
particle reinforced Ni-matrix composite coating WANG
Zhenting, ZHENG Wei, ZHOU Xiaohui ( College of Materials
Science and Engineering, Heilongjiang Institute of Science and
Technology, Harbin 150027, China) . p 93 =96

Abstract:  Ni-based composite coating reinforced by TiN
particles were prepared on the surface of Q345D steel by means
of argon arc cladding technique using Ti, BN and Ni powders as
raw materials. The microstructure of the clad layer was observed
by scanning electron microscope ( SEM) and X—ay diffraction a—
nalysis ( XRD) . The TiN exhibited sphericity, irregular ellipse
and dendrite shapes. The performance of coating were investiga—
ted by microhardness test and friction & wear machine. The av—
erage hardness of coating was about 840 HV. The argon arc clad
composite coating had high hardness and excellent wear resist—
ance under dry sliding wear test conditions.

Key words: argon arc cladding; in-situ synthesis; TiN;

composite coating; wear resistance

Complex curved welding seam offline teaching and tracking
WU Shide, HU Hao, YU Liang

( School of Mechanical and Electronic Engineering, China Uni—

based on B3-spline

versity of Petroleum ( Beijing) , Changping, Beijing 102249,
China) . p 97 —100
Abstract:

complex space curved welding seam tracking, depending on off—

The method of fitting and interpolation for the

line samples teaching style by B3-spline curves, was introduced
in this paper. In order to improve both accuracy and efficiency of
interpolation in seam tracking, the improved dichotomy was pro—
posed for changeable step-size control by the look-up table meth—
od. From the Matlab simulation results of pipe welding intersec—
ting lines samples teaching, the methods above could be proved
effectively in the process of weld seam tracking control, it provid—
ed experimental foundation for developing actual welding control
system. Finally, the validity of the method has been verified by
welding test.
Key words:  B3-spline; interpolation; improved dichoto—

my; seam tacking; teaching

Friction stir spot welding of AZ31 Mg-alloy YIN Yu-
huan'?, HU Shengsun]’2, North T. H.?, ZHANG Xiaobo*,
SUN Na’( 1. School of Material Science and Engineering, Tian—
jin University, Tianjin 300072, China; 2. Tianjin Key Laborato—
ry of Advanced Joining Technology, Tianjin University, Tianjin
300072, China; 3. University of Toronto Department of Materi—
als Science and Engineering, Toronto MS5S 3E4, Canada; 4.
Shanghai Baosteel Casting Corporation, Shanghai 201900, Chi—
na; 5. Key Laboratory of Automobile Materials of Ministry of Ed—
ucation, Jilin University, Changchun 130025, China) . p 101 -
104

Abstract:

dwell time on the mechanical properties of AZ31 friction stir spot

The influences of tool rotational speed and

welds were investigated. Along with the increase in tool rotational
speed, the mechanical properties of AZ31 friction stir spot welds
which were made by different tool designs increased first and
then decreased. Along with the increase of dwell time, the me-
chanical properties of AZ31 friction stir spot welds increased first
Bonded width affected the
properties of friction stir spot welds significantly. The bigger the

and then kept relatively constant.

bonded widths, the better the properties of the friction stir spot
welds were. In addition, the feature of the interface between the
upper and the lower sheet also had an important influence on the
properties of AZ31 friction stir spot welds.

Key words: friction stir spot welding; mechanical prop—

erty; tool rotational speed; dwell time; bonded width

Characteristics of welding-brazed joint between NbdZr al-
loy and 304 stainless steel LI Xin, ZHENG Jianping,
ZHAO Jun ( China Institute of Atomic Energy, P. O. Box 275-
51 , Beijing 102413 , China) . p 105 —108

Abstract:  Electron beam brazing of NbdZr alloy to 304
stainless steel were investigated. It was found that two interme—
tallic compound layers were formed at brazing interface between
stainless steel weld and Nb-dZr alloy. The reaction layer [ on
Nb-Zr alloy side was loose organization formed of the Fe,Nb,
while reaction layer Il on stainless steel weld was formed pillar
crystal which was composed of laminated Fe,Nb and Fe-Cr. The
reaction layer [ brought on frailty of joint and crack in welding.
Thickness of reaction layer | related to electron beam focus off—
set, and caused changes in joint strength over 100 MPa. It was
not obvious in this experiment that the electron beam current and
welding speed caused changes of joint characteristics.

Key words: Nb-Zr alloy; EBW-brazing; intermetallic

compound

Study on microstructure and propertys of TiC-VC particles
reinforced surfacing layer prepared by novel twin electrodes
welding SHI Hanchao, ZOU Zengda, ZOU Yong, WANG
Yufu ( Key Lab of Liquid Structure and Heredity of Materials,
Ministry of Education, Shandong University, Jinan 250061, Chi-
na) . p 109 -112
Abstract:

synthesized from ferrotitanium,

The TiC-VC particles reinforced surfacing layer
ferrovanadium and graphite
through metallurgy interaction by novel twin electrodes welding
arc had been investigated in this paper. The microstructure and
abrasion resistance of surfacing layer were analyzed by XRD.
SEM and wear test machine. The results showed that Ti element
mainly acted as deoxidize due to the unique twin electrodes weld—
ing arc structure, only a small quantity of TiC was formed in the
surfacing layer. The main reinforcing phases in surfacing layer
were in situ VC, as well as a litter ( Ti, V) C phase dispersed in
matrix. The surfacing layer had higher surface rigidity of excee—
ded 55 HRC and better abrasion resistance property. Wear
weight loss of surfacing layer was only 1/16 of that of Q235 sub—
strate.

Key words:  twin electrodes; TiC-VC; surfacing layer;

microstructure; abrasion resistance



