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1 R E

R A Q235 MM AE R B AR M kL, RSF R
130 mmx40 mmx4 mm. AT R A 0052 1 Fis.
SRR AR BE RO 300 H, By R ECHLANER 2 R,
PAAPHC L iR 53 BRI o ST RN S2. BLif i & 4
WARE e A TERES 2 h R RIR G35, R EH
J6E AR AR A Rt 42 3011, K A ] ORI IR Tk BOPE Q235
WM, TEEEREHIAE 0. 8~1. 0 mm. KR EUS AN
T AR K AL LB 24 h SR 5 A B 25 R IR
80 °C & 2 h.
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Table 1 Chemical compositions of powders

(7 ZN ezl

G302 Ni8~10 Crl16~19 B1.2-2.8 Sil.0~1.5 C<0.5 AR#iFe

FeTi70 Ti65~75 Al <0.5 Si<0.2 C<0.1 N <0.254%Fe

B,C B,C =96 Mg <2.0 B,0, <0.3 HEZRFE<1.0
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Table 2 Powder ratio of samples

R G302 FeTi70 B4C
S1 66.7 25 8.3
S2 60 30 10

VAR TIG M8 B AE#, P4 150 A,
AR E A 10 L/min, 858 HA2°4 2.0 mm, FE4EH
JE 3 mm/min. 4578 514K H] Bruker D8 FOCUS
R X AT T AR 534, FIH ISM-5610LV
ST (SEM) /0T )2 0 i 21, it Bk il
K MM-200 RS ISHLIET T, SR SRSl 3l
FEE 52 5 2, It n 1 A 98 N, BB E] Ay 3 h, %
¥AEA GCr15 W, %34 200 r/min.
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XRD pattern of alloy powders and coatings
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Fig. 2 Typical microstructure SEM photos of the coatings
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Table 3 EDS analysis results of number mark in Fig. 2
and Fig. 3
ISR Fe Ti Cr Ni C B

1 2.74  55.61 2.84 1.28 8.22  29.31
2 53.80 2.72  2.04 1.28 11.78 28.38
3 63.78 0.92 1.58 1.76 10.65 21.31
4 3.25  46.48 0.59 0.73 26.58 22.37
5 38.00 0.66 1.94 0.65 28.95 29.80

B3 BB MELRTIER
Fig. 3 Typical morphology of carbides
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Fig. 4 Typical microstructure at the interface of coating and the base and near the surface of coating
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Fig. 5 Microhardness variation from the base metal to
the coating
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Fig. 6 Wear loss comparison of the coating and the
base metal
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Fig. 7 SEM images of worn morphology of Q235 steel and coatings
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Stability of laser-MIG hybrid welding process with filling
wire for aluminum alloy CHANG Yunfeng, LEI Zhen,
WANG Xuyou, YANG Haifeng (Harbin Welding Institute
Limited Company, Harbin 150080, China). pp 119-123
Abstract:
tration depth, reinforcement as well as porosity, laser keyhole

Weld appearance, the stabilities of pene-

characteristic and plasma characteristic were studied by using a
new laser-MIG hybrid welding process with filling wire of
aluminum alloy. The results were also compared with those by
conventional laser-MIG hybrid welding process. It is found
that with the suitable process parameters, this new welding
process for aluminum alloy was stable. The extra wire

deposited continuously and the keyhole had obvious periodic
variations, including formation, growth and annihilation. The
final weld bead had fine
conventional laser-MIG hybrid welding process, during this

appearance. Compared to

new welding process the stabilities of penetration depth and
reinforcement were similar, while the keyhole opening area had
differences of 15.34%, the total area of plasma and arc had
differences of 1.95%.

Key words:
filling wire; laser keyhole; welding stability

aluminum alloy; hybrid welding with

Microstructure and properties of in situ synthesized TiC-
TiB,/Fe composite coatings by TIG cladding MA
Ning”, ZHAO Di', ZHANG Keke”, YANG Yue’, YIN

Danging"” (1. School of Materials Science and Engineering,
Henan University of Science and Technology, Luoyang
471023, China; 2. Henan Synergistic Innovation Center of
Nonferrous Metal Generic Technology, Henan University of
Science and Technology, Luoyang 471023, China; 3. Luoyang
Golden Egert Geotools Co., Ltd, Luoyang 471003, China). pp
124-128

Abstract:  In this paper, in situ generated TiC-TiB,
reinforced Fe based composite coatings were prepared on the
surface of Q235 steel using tungsten inert gas (TIG) cladding
from G302 alloy powder, FeTi70 powder and B,C powder.
The coatings were characterized by a series of testing methods.
The results showed that the metallurgical reaction fully finished
during the TIG cladding. The TiC, TiB, and M,Cj; reinforced
phase generated in cladding layer. The microstructure
presented gradient distribution characteristics with the hard
phases increasing gradually from the interface between the
parent metal and the cladding layer to the surface of cladding
layer. The hardness of cladding layer increased with increasing
the proportion of FeTi70 and B,C powders. When the mass
ratio of G302: FeTi70: B4,C =6:3:1, the maximum hardness of
sample was 976 HVO. 1, which was about 5 times of the parent
metal hardness. The coatings showed great wear resistance
when sliding with the GCrl5 steel. The wear loss of the
coatings was about 1/30 of the Q235 steel, and no plastic
deformation traces were found on the wear surface of coatings.
The hard ceramics phases in the coating, such as TiC and TiB,,
played a wear resistance role.

Key words:
coatings

cladding; TiC; wear resistance; composite



