18Ni300

(1.

TG455

18Ni300

( Selective Laser Melting SLM)

o R. Casati ®
SLM

: 2018 =05 - 15

(611229498090) ;
(509153168061) -

o

SLM

SLM

Iovsearch .%M/’ iﬂgﬁﬁﬂ % 'Vg fg

730050;
529533)

SPSS( Statistical Product and Service Solutions)

~

SLM
o 18Ni300
18Ni300
9-17
17
18Ni300  SLM o
1 N
1.1 N
M280
500 W
0.1 mm M,<1.2
0.1 mm 304
280 mm x 280 mm. 1.
15 ~85 pm  18Ni300
1 18Ni300
PIW p/(mm *s™") s/mm h/mm ¢/mm
410 1 900 0.07 0.04 0.1

2018 9 31



’bg zg ﬁ@ﬁﬁﬂ% .@&}ﬁdﬂa‘// @W/‘

o h =40 pm 100 pm (1)
1.2 0 =38.66°.  22.5°
S S
90° :
zigzag S -
18 . - :
0° 22.5° 45° 67.5° 90° . LA(; |
1 o /o

<0.03 17.4 8.68 4.90 0.68 0.11 ’

m

air

My,
(b)) SEBR B AR 2
! 2.1
8 4 3
(1 h830C +5 h 480 C
) 4 o 8% .
a = h * cotf (1)
ch ]
19 2 . o
6 a
a a 1/2

32 2018 9

T UIR R

2 18Ni300 (%) | d
/‘\,A\ -
C Ni Co Mo Ti Al Fe 7 B AR

¢ My,o

My, = Mpyo

40

air !

. SLM

7.36 mm

SPSS

SLM



Tbeseardd Poer IHUIAT U3 75

Ap o Ad
o cos o
o 4a  95%
o 4b  95%
° SLM
=
— =
=
k=
!
3 7.44
742 A
4a A‘
7.40 F A
. ©  _a——
s 7381
£
5 736¢ .
o g 7341 :
o %g 732 ' o s Tk Rske BLOTHD
L ¥y . o BPRIEH
e 391 5 2
19-20 728+ e A X
° T X Jix]
7.26 1 1 1 1 1
0 20 40 60 80
i B2/ (°)
o (a) MARHA RS KR
4h 0° 245 o TR
22.5° a0l o AL
o o o ’ L6l 22
45° 67.5° 90 . - oash X
2 | FOM X o]
= 230+
o U<
W 9025t
b
2.20
215} ‘
2'10 1 1 1 1 1
° 40 50 60 70 80 90
i &4 FA B (©)
(b) ARG S5EE X R
5 0 A
AS = Ap * cosf (3)
Ad ; Ap ;0
o Ap

( 5.26 x 1077 s)

21

2018 9 33

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



04} s [N
18 R
SPSS i
16+
F :0.03 0.02
:0.863 0.890 0.05(95% \,3; 14 F
24
) . : 13. 665 i
186.578 0. 000 0.05 o % 2y A IR AL B
o niuibE
101 / TG R A 2R
o . — B RS Hh 2R
2.2 S0 20 w0 o0 0
SLM AR R ()
6 o
7
o 7
30
. R 0.05.
2.04 2.67
L
. @D M
. —A—-M
1
R,= [ Lyl (4)
SLM . @
6
( 6 i
‘y‘:?'coseo 23
L 8
o 90°
° . SLM
cosf \y\ ( )
cosd 100 ~200 pm
[y | .
o cosf \y\
[y | 10 000
R, ° K/mm #
o 8
(a) 45 (b) 225 2 5o
6 o 22.5°

34 2018 9

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



SINZAN o
Tesearcd Pper iﬂg\_\mﬂﬁ 'Vg fg
3
111 56.607 1 903.938 38.261 18.346 6. 837 1 967.382 63.444
5 1 4 1 4 10 9
11.321 1 903.938 9.565 18.346 1.709
F 6.624 1113.948 5.596 10.734
0.045 0.000 0.062 0.031 a* R*=0.892( R* =0.758)
8.0 — o
. a JCTFRAb PR
A o FagAabEL
79r N —— A gk
) 3 N\ i 2 b B °
E 78t A ; o
QD . A i 4 .
= 77 . %
Gl or S~— % °
= A 4
A L]
7.6} .
a L ]
7.5 1 1 1 1 1
0 20 40 60 80
A
8
000
o (0°)
(90°) o
9 o
(b) 200 fi5 T fOW I 5
40 9
4
ES
111 0.253 2 395.052 0.044 0.177 0.033 0.080 2 395.385 0.333
9 1 1 4 4 30 40 39
0.028 2 395.052 0. 044 0. 044 0. 008 0.003
F 10.562 899 612.971 16. 409 16. 600 3.062
0.000 0.000 0.000 0.000 0.031 a°* R =0. 076( R? =0. 688)

2018 9 35



% \I\/(_\\EHW Tvsearch Voper
% 75 TIiHs

36

COS
(3)
(4)
/
J. 2016(4) : 17 -22.
. J .
2016(4) : 27 -32.
. SUS301L
J. 2017(7) : 23 -28.

Yin Y Pan CL Zhang R H et al. The effect of Ti addi-
tion on the microstructure and properties of high chromium i-
ron — based coatings J . Journal of Alloys & Compounds
2018 765: 782 -790.
. . . 3D :
M . : 2014: 01 —98.
316L

I 2017
(3): 319 -326.
Kamath C El —Dasher B Gallegos G F et al. Density of ad-
ditively-manufactured 316L SS parts using laser powder-bed
fusion at powers up to 400 W ] . International Journal of Ad-
vanced Manufacturing Technology 2014 74( 1 -4): 65 -78.
Casati R Lemke J] Vedani M. Microstructure and fracture
behavior of 316L austenitic stainless steel produced by selec—
tive laser melting J . Journal of Materials Science & Tech-

nology 2016 32(8) : 738 —744.

2018 9

10

11

12

13

14

15

16

17

18

19

20

21

22

Kempen K Yasa E Thijs L et al. Microstructure and me—
chanical properties of Selective Laser Melted 18Ni — 300
steel J . Physics Procedia 2011 12( 1) :255 -263.
Jigle E A Choi P P Humbeeck J V et al. Precipitation
and austenite reversion behavior of a maraging steel pro—
duced by selective laser melting J . Journal of Materials
Research 2014 29( 17) : 2072 -2079.
Zhou Y Y Wang F Xue C. Microstructure and mechanical
properties of 3D printing 18Ni300 die steel J . Physical
Testing & Chemical Analysis 2016.
Demir A G Previtali B. Investigation of remelting and pre—
heating in SLM of 18Ni300 maraging steel as corrective and
preventive measures for porosity reduction J . International
Journal of Advanced Manufacturing Technology 2017 93
(5-8):1-13.
Yao Y Huang Y Chen B et al. Influence of processing pa—
rameters and heat treatment on the mechanical properties of
18Ni300 manufactured by laser based directed energy deposi—
tion J . Optics & Laser Technology 2018 105:171 —179.
Bai Y Yang Y Wang D et al. Influence mechanism of pa—
rameters process and mechanical properties evolution mecha—
nism of maraging steel 300 by selective laser melting J . Ma—
terials Science & Engineering A 2017 703: 116 —123.
Wang C  Hu B. Neural network prediction of endurance
property for 18Ni300 steel based on genetic algorithm J .
Tool Engineering 2016 50(4) : 61 —64.
Kang N Ma W LiF etal. Microstructure and wear prop—
erties of selective laser melted WC reinforced 18Ni — 300
steel matrix composite J . Vacuum 2018 154:69 -74.
Guan X Guochen Y E. Determination of 18Ni300 powder
composition of maraging steel by microwave degestion with
ICP — AES J . China Measurement & Test 2018 44(3):
53 -56.
. 316L

J . 2011 19

(6): 94 -99.

D . : 2016.
J. 2016( 24) 143 —47.
D .

2007.

D . : 2016.

1996



WELDING & JOINING Moain Topivs, Abatracts & Tbey Words

facturing cost of composite materials. The corresponding joining methods include the most widely used brazing self-propagating high-tempera—
ture synthesis ( SHS) joining and solid-phase diffusion joining and so on. Five kinds of common ceramics being taken as examples in this pa—
per the difficulties in joining ceramics to metal were analyzed the current joining status of dissimilar materials between ceramics and metal
were discussed. Besides and the joining mechanism technical characteristic and research status were introduced. At last the prospect on the
future development trend was proposed.

Key words: ceramics alloying active solder metal wettability

Review on aging mechanism and welding repair of reformer furnace tube

Li Songlin' Zhang Shuhua® Kong Kanggian' Cao Luowei® Cheng Fangjie'

( 1.School of Materials Science and Engineering Tianjin University Tianjin 300350 China; 2. Electric Research Institute Aerospace Science
and Technology Shenzhen ( Group) Co. Ltd. Shenzhen 518048 Guangdong China; 3.China Special Equipment Inspection and Research Insti—
tute Beijing 100029 China) .p20-25

Abstract  As the key static equipment in petrochemical plant reformer furnace works in complex conditions and the furnace tube often fails in serv—
ice. The aging failure mechanism and welding repair technology of the typical furnace tube material were summarized by combining with the micro—
structure and the welding performance. Not only microstructure evolution process of furnace tube material and its effect on the properties of welding
but also main welding methods were introduced. Finally the main problems and solutions during welding repair process were summarized.

Key words: reformer furnace tube  microstructure evolution  dissimilar steel welding Performance recovery

Effect of process parameters on microstructure and properties of spot welded joints of 1 000 MPa grade high
strength steel structure

Zhang Yuju' Chen Ying' Zhang Guangjun' Xie Jian®

( 1. Department of Engineering Xingtai Polytechnic College Xingtai 054000 Hebei China; 2.School of Materials Science and Engineering
Jilin University Changchun 130012 China) .p26-30

Abstract The effects of electrode pressure welding current welding time and pulse tempering on the microstructure and mechanical proper—
ties of 1 000 MPa grade high strength steel structure spot welded joint were studied. The results show that with the increase of the electrode
pressure and welding current the nugget diameter of the spot welded joint increases first and then decreases at the electrode pressure of 2.8
kN and the welding current of 8.0 kN the spot welded joint has splash. With the increase of the welding time the diameter of the spot welded
nugget is increased gradually at the electrode pressure of 3.4 kN  welding current of 7.5 A and welding time of 16 cyc the nugget diameter of
spot welding joint is larger the martensite structure is thin the hardness is higher the tensile shear force reaches 13.0 kN the joint strength
is higher. After 1 times pulse tempering and 2 times pulse tempering the maximum tensile shear strength of the spot welded joint is 13.8 kN
and 14.2 kN respectively which is 6.15% and 9.23% higher than that of the non-pulse tempered joint.

Key words: electrode pressure  welding current  welding time pulse tempering  spot welding

Effect of fabrication angle and ageing treatment on prototyping quality of 18Ni300

Zhang Penglin' Yang Tianyu' Yin Yan' Liu Wenzhao' Zhang Ruihua’

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals Lanzhou University of Technology Lanzhou 730050
China; 2. Hardware Knife Cut Industrial Technology Research Institute Yangjiang Yangjiang 529533 Guangdong China) .p31-36

Abstract  Selective laser melting has been applied to fabricating 18Ni300. Using SPSS ( Statistical Product and Service Solutions) and various
testing equipment to study the dimensions roughness and density of specimen with different fabrication angle. Meanwhile ageing treatment was
applied and its influence on the quality and shape were analyzed. The result shows that the dimensions of specimen become smaller than the de—
signed dimensions. The specimen becomes wider and thinner with the fabrication angle being larger. Roughness increases firstly and then decreases
with the fabrication angle being larger. However Density first decreases and then increases with the increase of the fabrication angle. Though age—
ing treatment cannot make any changes on the dimension of parts it can result in the improvement on roughness but decrease of density.

Key words: Selective laser melting  Fabrication angle  Ageing treatment  Prototyping quality

Robot welding of spherical joint and pipe bar in steel structure
Huang Jigiang' Li Nongyun® Xue Long' Li Haibin® Wang Liucheng’
(1. School of Mechanical Engineering Beijing Institute of Petrochemical Technology Beijing 102617 China; 2. Beijing City Construction
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