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Toward the development of flash sintering theory, technology,
and equipment

ZHANG Xinfang"*', YAO Gang', ZHOU Mengcheng'
(I.Key Laboratory of Green Extraction & Efficient Utilization of Light Rare Earth Resources, Ministry of Education, School
of Rare Earth Industry, School of Materials Science Engineering, Inner Mongolia University of Science & Technology,
Baotou 014010, China; 2.School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing,
Beijing 100083, China)

Abstract: Sintering is a key process in the preparation of powder metallurgy materials to achieve the transformation from powder to
bulk. The process involves complex thermodynamic and kinetic coupling behaviors, which directly determine the microstructure and
macroscopic properties of the material. Traditional sintering techniques commonly suffer from problems such as high sintering tempera-
ture, long sintering time, and high energy consumption, and there is an urgent need to develop energy—saving and efficient sintering
technologies. Flash sintering, as a typical electric field assisted sintering technology, can achieve rapid densification of materials under
an applied electric field within extremely short period from seconds to minutes. Compared with the processing cycles of conventional

sintering that typically require more than ten hours, flash sintering can shorten the overall densification time by one to two orders of
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magnitude, providing a promising pathway for low—energy and short—process fabrication of powder metallurgy materials. This review

first outlines the fundamental theory of sintering and the development of field assisted sintering technology, with a focus on the techni-

cal principles, experimental methodologies, and characteristic features of flash sintering. Subsequently, the latest developments in the

application of flash sintering in ceramic materials, metal matrix composites, and energy related materials were summarized, emphasiz-

ing its unique advantages in microstructure control. At the same time, considering the ongoing evolution of flash sintering equipment

from laboratory devices to integrated pressure—assisted and engineering—scale equipment, the challenges faced by this technology in

terms of process controllability, size amplification, and standardization are discussed. Finally, the future development of flash sintering

technology in low—carbon short process material preparation and engineering applications was discussed.

Key words: powder metallurgy; flash sintering; multiphysics field coupling; rapid densification; sintering equipment
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Research on the preparation and structural optimization of Fe—-
Si—Al soft magnetic composite materials with low loss and high
heat dissipation performance
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Abstract: To address the challenges of increased core loss and localized heat accumulation in Fe—Si—Al soft magnetic composites
(SMCs) under high—frequency operating conditions, this study employs a ball milling coating process to construct an AIN insulating
layer on the surface of Fe—Si—Al powders. The influence of ball milling speed on the microstructure, soft magnetic properties, loss be-
havior, and thermal conductivity of the resulting composites was systematically investigated. The results indicate that a uniform AIN
layer was successfully coated on the Fe—Si—Al powder particles without altering the original crystal structure of the alloy matrix. As the

ball milling speed increased, the coating layer thickened progressively. While this led to a slight decrease in saturation magnetization
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and effective permeability, it significantly enhanced the electrical insulation and thermal conductivity of the composites. A comprehen-

sive comparison revealed that the composite fabricated at a ball milling speed of 800 rpm exhibited optimal overall performance. At this

parameter, the composite achieved a volume resistivity of 29.2 ) +m, a low total core loss of 242.8 kW/m’ (measured at 50 mT, 100

kHz), and a saturation magnetization of 137.2 emu/g. At a frequency of 1MHz, its effective permeability and quality factor were 55.1

and 69.2, respectively. Meanwhile, the introduction of the AIN coating effectively enhanced the heat transfer and dissipation capability

of the material. In particular, samples prepared at higher ball milling speeds exhibited superior thermal conductivity, indicating that dif-

ferent processing parameters may offer distinct selection potential for high—frequency low—loss applications and thermally demanding

applications. This work provides experimental evidence and theoretical support for the design of Fe—Si—Al soft magnetic composites

with low loss and high heat dissipation capability.

Key words: soft magnetic composites; insulation coating; AIN; magnetic properties
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Microstructure and mechanical properties of 6063 aluminum
alloy for automobiles subject to solid—state treatment by pulsed
strong magnetic field

LI Guirong, TTAN Qinghua, CAO Zili, LIAO Jiaqi, WANG Hongming, LI Feng, LUO Yangting
(School of Materials Science & Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: This paper investigates the microstructure, texture and tensile properties of 6063 automotive aluminum alloy subjected to
solid—state processing under pulsed strong magnetic fields with different parameters. The results show that the grains in the magnetic
field treated alloys exhibit preferred orientation. In the optimized samples corresponding to 4T and 30 pulses, there are high—density
nano—sized Mg,Si strengthening precipitates, and the average interplanar spacing is lower than that of the parent sample. The magnetic
field promotes the proliferation and movement of dislocations, unblocks the dislocation entanglement regions, and improves the unifor-
mity of dislocation distribution. The grain size decreases from 25.2 pm of the parent sample to 19.2 pm, and the grain types are mainly
recrystallized and subgrains. The grain refinement is attributed to the increase in the content of high—angle grain boundaries and the in-
tensification of dynamic recrystallization. At this time, the mechanical properties of the alloy are optimal, with tensile strength and elon-
gation of 326.29 MPa and 31.76%, respectively, which are 4.97% and 43.97% higher than those of the parent sample. A significant si-
multaneous improvement in strength and plasticity is achieved, which is attributed to the multiple strengthening and toughening mecha-
nisms such as texture strengthening, precipitation strengthening, dislocation strengthening, and grain refinement.

Key words: 6063 aluminum alloy; high pulsed magnetic field; microstructure; mechanical properties
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Table 1 Texture coefficients of crystal planes for 6063 Al
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alloy under differeut magnetic flux densities

3FE Samples T(111) T,(200) T,(220)
PMTO 5.62 61.41 32.98
PMT1 3.86 56.58 39.56
PMT2 3.97 46.08 49.94
PMT3 6.61 56.52 36.87
PMT4 5.14 59.45 35.41
PMT5 4.85 63.76 36.24
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Numerical simulation study on temperature field of five-strand
tundish with induction heating

MA Zihan, LIU Shirui, ZENG Hongbo, XU Jingbo, LIU Zheng, GUAN Rui, LIU Haixiao, Al Xingang"
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: In this paper, a five—strand channel—type induction heating continuous casting tundish was taken as the research object, and

numerical simulation was carried out using Fluent software to investigate the effects of the dam—to—inlet distance, molten steel level,

casting speed, and electromagnetic heating power on the temperature field distribution and inter—strand temperature consistency of the

tundish. The results show that the combination of an electromagnetic heating power of 105 kW, a dam—to—inlet distance of 750 mm, a

molten steel level of 350 mm, and a casting speed of 1.37 m/min significantly improves the uniformity of the temperature field and the

temperature consistency among different strands, with the maximum temperature difference among the strand outlets being 2.8 K and

the average outlet temperature of each strand reaching 1882.3 K.

Key words: tundish; channel-type induction heating; temperature field; numerical simulation; thermal compensation
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Fig.2 Design scheme of flow control structure and liquid level height
(a) P4HEE5HI 7R 72 K] 5=390,480,570 .660 . 750 mm ; (b)) & T =1 & 7~ 7 & h=200,250,300,350 ,400 mm,
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Table 1 Parameter settings for numerical simulation

S8 (L1
Model Non-isothermal steady state flow, turbulence and heat transfer
T IS 7Y Standard k-¢
W YHESE
W 8523~0.835 8 T/K
e () 822 J/(kg* K)
RIS EE 0.005 3 kg/(m-s)
UNEBUES Sis
BTN L 1883 K
AKEERRE @ 80 mm
RS SEs
HK T AR @ 40 mm
REI R 55
BE T R A 1.25 W/(m*-K)
iU 2E 2.76 W/(m*+K)

BEHARK 11.4 W/(m*-K)
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Fig. 3 Temperature distribution in the horizontal cross—section of the tundish channel at different distances between the

dam and the inlet
(a)390 mm; (h)480 mm; (¢)570 mm(d)660 mm; (e)750 mm,
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Fig. 4 Temperature distribution nephogram in the longitudinal section of the tundish rear cavity at different distances be-

tween the dam and the inlet
(2)390 mm; (b)480 mm; (¢)570 mm; (d)660 mm; (e)750 mm.
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Fig5 Temperature distribution in the horizontal cross—section of the tundish channel at different liquid levels
(a)200 mm; (b)250 mm; (¢)300 mm;(d)350 mm; (e)400 mm,
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Fig 6 Temperature distribution in the horizontal cross—section of the tundish rear cavity channel at different liquid levels
(a)200 mm; (b)250 mm; (¢)300 mm; (d)350 mm; (e)400 mm.
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Figure 7 Maximum temperature distribution in the horizontal cross—section of the tundish channel under different casting speeds
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I I AN

2026 49 A 445 B4 3 1

L]

1882

1881

1880

— e19

= 1878

1878

1877

1876

1878

1874

1873

1872

1871

1671

1870

1869

1868
(C) 0] d v
(d) m
1881 1880
1880 1879
1870 ere

1878
1878 lere
1877 ::g
1076

1875 ® o 1875
1874 1e74
1673 1973
1872 1872
1871 1871
1871 1871
1870 1470
1869 1869
1868 1968

8 AENEXNMIPEHSEREEKFEmEESFE
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Fig. 10 Temperature distribution in the horizontal cross—section of the tundish rear cavity channel under different heating powers
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& R L Ce it &R X80 L 4N WA 2l 21 5 ANE PERR A2 e, X il &8 i PE Bl A R N B A B2
S PAXSO BRI ATFFTXT S, SR AT 248 A SV RAE S B Ak 2R T S8 N AR P ST, BT 30 T 1 Ce
A AT I I b AR T SN RE S . B2 S WA SRR R W] BEE Ce B EEHG I, X8O L
W e 2 YA ALZ T ALO, Il MnS #7254 Ce,0,S.  [RIE, ~F-37 fobi R ST HH 4.09 um 246 2 3.87 um, KA BE G A o
L HH 48.33% 2 17 %5 52.58% 1% N AR S FE AR S B A5 R W] B 4340k 0.007 1 % 1 Ce V8 I AT 4 X80 A58 JE
$£F+106.8 MPa, S + Ce fl A& £ 105 X80 4 A ME & AT AT (B PT A WE M RE3R = , A METR R P 2 16.5%. TiFF
FE R PR RE DL E NG R A IR TR A T BLS AHE AR IR

S M L Ce fA 41k ; X8O LR ; Je 24y ; b FHARAIE s S

hE 4 #ES:TF777,TG161 SCERFRIRAG A
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The effect of Ce microalloying on the microstructure and
hydrogen embrittlement resistance of X80 pipeline steel

ZHAO Zhiqgiang, JJANG Wei, ZHANG Rundong, AT Songyuan *, LI Yifan, CHEN Dengfu, LONG Mujun”

(Laboratory of Continuous Casting Digital-Intelligence and Resource Utilization, College of Materials Science and Engineering,

Chongqing University, Chongqing 400044, China)

Abstract: It is of great significance to explore the effect of rare earth Ce microalloying on the microstructure and hydrogen embrittle-
ment of X80 pipeline steel for the preparation of high performance hydrogen embrittlement resistant pipeline steel. In this paper, X80
pipeline steel was taken as the research object. The effects of rare earth Ce microalloying on inclusions, grain boundary characteristics
and hydrogen embrittlement resistance were studied by thermodynamic calculation, microstructure characterization and electrochemi-
cal hydrogen charging slow strain tensile test. Thermodynamic calculation and microstructure characterization show that with the in-
crease of Ce content, the type of inclusions in X80 pipeline steel gradually changes from Al,0, and MnS to Ce,0,S. At the same time,
the average grain size is refined from 4.09 pm to 3.87 wm, and the proportion of high—angle grain boundaries is increased from 48.33%
to 52.58%. The slow strain rate tensile test results show that the addition of The mass fraction is 0.007 1% Ce can increase the tensile

strength of X80 steel by 106.8 MPa. Although the plasticity of X80 steel decreases slightly after rare earth Ce microalloying, the hydro-

* EEME RN A KRF RS O K RS 24T H (CSTB2024NSCQ-LZX0106) 5 & P ili A 4% Bl 2% 3 4 1 - 10 A
(CSTB2025NSCQ-GPX0757) -
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BIFES A IT, E-mail : ASY@cqu.edu.cn; B A E, E-mail : longmujun@cqu.edu.cn
Yrs B #A:2026-03-31
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gen embrittlement resistance is improved, and the hydrogen embrittlement index decreases by about 16.5%. This study provides a theo-
retical and technical basis for the design of high performance hydrogen embrittlement resistant pipeline steel.

Key words: rare earth Ce microalloying; X80 pipeline steel; inclusions; grain boundary characteristics; hydrogen embrittlement
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Table 1 chemical composition of the steel used in the experiment

i C Si Mn P S Nb Ti Ce Fe
1# 0.048 0.350 1.850 0.015 0.014 0.025 0.041 0 Bal.
24 0.051 0.340 1.830 0.015 0.012 0.023 0.036 0.007 1 Bal.
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Influence of basicity on the crystallization behavior of mold flux
for ultra—high speed thin slab casting

WEI Ran, ZENG Yanan", LI Junguo, WANG Yitong, WANG Yajun, GUO Wenjing
(College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract: In response to the practical challenges encountered in ultra—high—speed thin slab production, where surface quality is diffi-
cult to guarantee and the cold tooth phenomenon frequently occurs, this study investigated the Ca0-Si0,-Al,0,-Li,0 based mold flux
system employed in ultra—high casting speed thin slab continuous casting at a certain steel enterprise.The crystallization behavior of
mold flux was investigated by combining thermodynamic simulation and the single-wire thermocouple method. The TTT curve was ana-
lyzed to predict and regulate crystal precipitation during the cooling process. Meanwhile, the Avrami equation was used to explore the
isothermal crystallization process of mold flux and carry out crystallization kinetic analysis.The results indicate that increasing basicity
enhances the crystallization ability of the mold flux and promotes crystal precipitation. Basicity facilitates the nucleation process of
crystallization in the Ca0-Si0,~Al,0,-Li,0-based mold flux and accelerates the growth of precipitated crystals. To achieve favorable
heat transfer performance, the basicity of the Ca0O—-Si0,-Al,0,~Li,0-based mold flux for ultra-high drawing speed thin slab production
is recommended to be controlled at around 1.35.

Key words: mold flux; thin slab; crystallization; basicity; kinetic analysis
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Table 1 Chemical composition of Q235B medium carbon

steel

JLE C Si Mn P S
&8 01850 0.1200 02000 0.0150 0.0015

K2 RIPEEERSRAE(RESH, %)

Table 2 Main components and contents of mold flux

PrAps B Na,0 ALO, MgO
JR 1.29 8.77 5.40 4.08

®3 BRERPENUERSRESEV (RESH, %)
Table 3 Chemical composition and contents of thin slab

mold flux

224y CaO  Si0, ALO, MgO Na,0 CaF, Li,0

ikt 38~4128~317~97~95~712~1409~1.2
R4 TREHRIPERS (RESH, %)

Table 4 Chemical composition of pre—melted mold flux

Sample
Ca0  SiO, ALO; MgO Na,0O CaF, Li,0

A~
ATy

R1 3229 28.08 541 4.08 8.78 19.77 1.59
R2 3293 27.44 541 4.08 878 19.77 1.59
R3 33.54 26.83 541 4.08 878 19.77 1.59
R4 34.68 25.69 5.41 4.08 878 19.77 1.59
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Fig.1 Crystallization process of mold fluxes with different basicity
(a)R=1.15;(b)R=1.20; (c)R=1.25;(d)R=1.35,
x5 ARBWETHRPEDRES (RESE, %)
Table 5 Mass percentage content of components in mold flux at different basicity
LT Na,CaAl,0, Ca,MgSi,0, Ca,Si,F,0, CasSi,F,0 Na,MgSiO0, Li,Ca,5i,0,
1.15 9.0 5.0 38.5 24.0 14.0 35
1.20 9.0 5.0 27.0 36.0 14.0 2.5
1.25 9.0 5.5 16.0 47.0 14.0 2.0
1.35 9.0 4.0 9.5 55.5 14.0 1.0
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Fig.2 XRD patterns of mold fluxes with different basicity
(a)R=1.15; (b)R=1.20; (¢ )R=1.25;(d)R=1.35,
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Fig.3 TTT curves of mold fluxes with different basicity
(a)R=1.15;(b)R=1.20;(¢)R=1.25;(d)R=1.35,
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Table 6 Parameter values of basicity effect on crystalliza-

tion Kinetics of mold flux based on avrami method

Sample n InK R
R1 1.55 -3.97 0.96
R2 1.49 -4.65 0.99
R3 1.65 -4.21 0.97
R4 2.25 -3.91 0.97
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Research progress on chemical mechanical polishing slurries
for silicon wafers

ZHANG Cong', ZHANG Guangying®,LI Peiyue’,WEI Kuixian'?
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China)

Abstract: Chemical mechanical polishing (CMP) presently stands as the exclusive technology capable of attaining global planarization
on silicon wafer surfaces, thereby occupying a pivotal position in the fabrication of semiconductor devices, including chips, transistors,
and integrated circuits. The CMP polishing slurry is designed to fulfill the rigorous demands concerning surface planarity, roughness,
and impurity evels in integrated circuit manufacturing processes. This paper offers a comprehensive summary of the market scale, cur-
rent industry development status, as well as the technical specifications and categorization of abrasives utilized in semiconductor CMP
polishing slurry, both domestically and abroad. Furthermore, it elucidates the application strategies for various abrasive types within
CMP, with the objective of providing a valuable reference for the selection and subsequent research endeavors pertaining to CMP pol-
ishing slurry in semiconductor preparation.

Key words: silicon wafer; chemical mechanical polishing; CMP slurry; abrasives; additives
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Preparation of graphite—based adsorbents and study on their high—
efficiency adsorption of La* from low—concentration rare earth
solutions

LIU Jiaming', CHEN Ziliang', HE Shiwei**, FENG Shichen', LIU Zhiqin', XIA Siyu', XIAO Yanfei'*’
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Abstract:To achieve efficient recovery of lanthanum ions from low—concentration rare earth solutions, expanded graphite (EG) and gra-
phene oxide (GO) were prepared using natural flake graphite as the raw material in this study. The adsorption performance of the two
materials towards La™ in aqueous solution was systematically investigated. The results show that EG has an extremely weak adsorption

capacity for La*, with an adsorption amount of only 2.28 mg-g™ at the low concentration of 15 mg+L™", which has no practical applica-
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tion value. In contrast, GO exhibits excellent adsorption performance for La*, with a maximum equilibrium adsorption capacity of up to

78.52 mg- ¢ at the initial concentration of 98.50 mg- L. The adsorption process conforms to the Langmuir isotherm adsorption model,

dominated by monolayer adsorption. The adsorption is a spontaneous endothermic process in the temperature range of 15~55 °C, with

AG® values ranging from —22.25 to —=27.13 kJ-mol™', and the adsorption mechanism is mainly chemisorption. After 5 consecutive

adsorption—desorption cycles, the adsorption efficiency of GO for La® remains at 91.90%, with a corresponding desorption efficiency of

90.60%, indicating excellent cyclic regeneration performance. This study confirms that GO has good application potential in the enrich-

ment and recovery of low—concentration rare earth ions and provides experimental reference and theoretical support for the develop-

ment of high—efficiency adsorbents for the resourceful treatment of rare earth tailings.

Key words:rare earth ion adsorption; expanded graphite; graphene oxide; La™; resources recycling
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Table 1 Isotherm parameters for La* adsorption onto GO
Langmuir &7 Freundlich &7
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Table 2 Thermodynamic parameters of La* on GO

T/k q. K, -7k AG’ /(kJ-mol™) AH’ /(kJ-mol™) AS°/ (Jomol™+-K™)
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9 GO WZHf La* [5H) SEM-EDS
Fig.9 SEM-EDS images of GO after La* adsorption
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Research on novel glass—ceramic—foamed ceramic composites
prepared from metallurgical slag

LI Chenxi', ZHAO Wei', HUANG Xiaofeng', DENG Shichan’, GUO Hongwei', WANG Yici’, YAN Bingji'
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Abstract: Three typical bulk solid wastes generated in Inner Mongolia, namely ferrochromium slag, rare earth—bearing blast furnace slag,
and fluorite tailings, were used as the main raw materials to fabricate an integrated glass—ceramic/foamed ceramic composite for thermal
insulation and decoration via a single—step sintering process, during which we systematically investigated the crystallization behavior and
chromium immobilization mechanism during the sintering of ferrochromium slag into glass—ceramic face sheets, optimized the processing
parameters and regulated the pore structure for foamed ceramics derived from rare earth—bearing blast furnace slag synergistically with fluorite
tailings, and clarified the sintering temperature compatibility and interfacial bonding characteristics of the glass—ceramic/foamed ceramic
composite system. The results show that the glass—ceramic face sheet, fabricated from a batch of 40 % ferrochromium slag + 60 % waste
glass via melting at 1 580 °C and subsequent crystallization at 908 °C for 2 h, presents diopside and wollastonite as its dominant crystalline

phases, achieving a flexural strength of 109.20 MPa with a total chromium leaching concentration as low as 0.38 mg/L; the foamed layer,
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prepared from a mixture of 65 % fluorite tailings + 35 % rare earth—bearing blast furnace slag with extra additions of 0.50 % SiC and 0.30 %

sodium phosphate via sintering at 1 130 °C for 90 min, features a uniform closed—pore structure with a thermal conductivity as low as 0.06

W-m™-K™; and robust bonding between the as—prepared glass—ceramic face sheet and foamed layer was realized via co—sintering at 1 065 °

C for 60 min, with an interfacial bonding strength up to 0.72 MPa, endowing the final composite with integrated excellent mechanical

properties, superior thermal insulation performance, and reliable environmental safety. Overall, this work provides a solid experimental

foundation for the co—valorization of multiple metallurgical solid wastes to fabricate high—performance building thermal insulation and

decorative materials.

Key words: ferrochrome slag; rare earth blast furnace slag; fluorite tailings; microcrystalline panel; foamed layer; composite preparation

FeEME o e R R B G 58 A= [, B
AR T T MR AR B S A R o BBk
T DR e B e LU AR 2 2R FLRAE T R B TR A A
5 R R R AU, A ST A AN A o R - %
U, b ox il o 8 R KIS U R e G M R
0 DURE ST 2H 438 3 TR B 5 A BE R AT 45 T B 1Y
OCE , (H H AR 2 B EHEAT, BLIH A ] Aoy 3%
AR R, d2E— 2Rl T 5 A 5 B
5 S [ (e e P i ¥ (S = et Ll e o 728
AR HR A B R e S AL RE R A o
o ALYy, HA il s R ALAR G B AR I ) B
FURT R 22 DAHEAE AR BRI (L o 00 32, A 7 v (AL
HHIRAS LA TR

HE SRR 2B A 52 5 R A SRTY RE 0T Y
BERETT 6], e Gt R i e i A b 22 SR AT HILKG 45
FR 7R T P 2R A A R Ol 2R AR — R, K
il 5 B I AL 2S5 v 25 22 ax e
o il — UK B 4 T2 AT LA R S S T 45 A ROR
FA AR B AR LR B A RS R AR E
WAL BE J1, W v 4 I 1 e AR A 9 i 22 7

[ ) s T A0 FR ARG L e i TR B 80, I E
I /2 R PR B0 UK, 3 P [ R S SR
B AL A AR A 1 R JRURFIT o
ARBEFE LIS B i A A0 JEURE, 2T
JB T BRI Rl IR A PR AT R A= 1 il T
AL, it — RS T S —H ISR A,
IR AN AL ORI S S 2R 5 PR RE , 1 4%
JCER [EE ALATH IR 5 B4 A i N L], S5
TR AT [R) 06 4 T A 98 DR AR AR BEA 2

1 SEIf

S T FH 32 OB A S R W b i
PRI AR, P g I A NS RS
&) RERIEIR AR BR R ) R B A G
&) R R S R IR A L A BT A
Sl AT M R s R A, Bk
SRS, WNFR TR oSBT B AR A 45 - Sic
(KA, M, B 43 40299.00% ) i R 4M (Faifd
#, ardral, 46 5>99.00%) .

1.1

*1 FXWEMHNEEXZER(RESE, %)
Table 1 Main chemical composition of the experimental raw materials
% Si0, Ca0  MgO  ALO, Fe,0, TFe Cr,0, TiO, SO, K0 NaO F
3IRIY 30.69  46.60 8.60  9.66 0.67 — 3.78 — — — — —
e e 72.31 847 510  0.70 0.15 — — — — — 1321 —
i Lt 3433 3993 887 1149 — 046 000 146 292 052 052 0.0
WA 80.74 290 011 721 — 1.13 000 000 000 284 040 8.64
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Fig.1 Preparation and analysis flowchart of glass—ceramic panels
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Fig. 2 Preparation scheme of the glass—ceramic panel-foam composite
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The influence of rolling heat treatment on the microstructure
and mechanical properties of heterogeneous nickel
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Abstract: To introduce heterogeneous design into pure nickel matrix, conduct rolling and heat treatment on homogeneous nickel and
heterogeneous nickel, and combines microstructure characterization and mechanical property tests to systematically study the influence
laws of different annealing temperatures on the microstructure evolution and mechanical properties of the rolled samples.The results show
that after annealing at different temperatures, there are significant differences in the recrystallization behavior of the coarse—grained and
fine—grained regions in both homogenized nickel and heterogeneous nickel during the rolling process. Among them, after being annealed
at 400 °C for 1 hour, the heterogeneous nickel exhibited the best comprehensive mechanical properties, with its yield strength and uniform
elongation reaching 759 MPa and 9.1% respectively.lis high plasticity is mainly attributed to the introduction of the heterogeneous design,
which can effectively disperse the shear bands in the hard domain and alleviate local stress concentration, thereby suppressing the early
failure caused by stress concentration. This research can provide a theoretical basis for the microstructure regulation and performance
optimization of pure nickel materials, and offer a reference for the design and preparation of high—performance nickel-based materials.
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Table 1 Chemical compositions of nickel foam and nickel powder
C S P Si Mn Cr Fe Al Co Cu Ni
WHRE  0.001  0.001  0.002  0.005 0.0029 00006 00093 0.0005 0.0015 00091  Bal.
B 0.002  0.001 0.004 0.005 0.0029 0.0013 0.0087 0.0005 00005 0.0031  Bal
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Fig.1 As-rolled heterogeneous nickel
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Fig. 2 GOS maps and recrystallization fraction statistics of homogeneous and heterogeneous nickel after annealing at different
temperatures
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Fig.3 Vickers hardness of homogeneous and heterogeneous nickel heat—treated at different temperatures
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Impact of manganese pellets on desulfurization smelting in
converters and its intelligent prediction

GU Jie', LI Shijian®, QIN Zhen', PENG Chengdong'
(1.Suzhou Sicui Welding Technology Research Institute Co., Ltd. Zhangjiagang 215600, China; 2. Jiangsu Yonggang Group
Co., Ltd. Zhangjiagang 215600,China)

Abstract: To address the insufficient desulfurization capacity of Basic Oxygen Furnace (BOF) smelting under high—sulfur hot metal
conditions at a specific steel plant, the study conducted industrial experimental research on desulfurization using manganese pellets.
The variations in end—point desulfurization rate, molten steel composition, and slag consumption were comparatively analyzed before
and after the addition of manganese pellets. The results indicate that with the addition of manganese pellets, the end—point desulfuriza-
tion rate increased from approximately 33% to about 50%. The sulfur content at tapping consistently met the required standards, and
furnace stability was significantly improved. Furthermore, the sulfur enrichment capacity of the final slag was enhanced, and the re-
sidual manganese content in the molten steel increased, demonstrating that the manganese pellet process effectively intensifies desul-
furization during the BOF smelting stage. Additionally, intelligent prediction of the relationship between target sulfur content and man-
ganese pellet dosage was achieved through big data analysis, providing a technical reference for the optimization and adjustment of the
BOF desulfurization process.

Key words: BOF; manganese pellets; desulfurization; slag consumption; big data analysis
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Synergistic strengthening process of hot air and oxygen enrich-
ment for all-concentrates sintering

LI Hui', WANG Liang', PAN Jian®’, TONG Lingyun**, GUO Zhengqi**, ZHU Deqing™
(1. Sinosteel Equipment Co., Ltd. , Beijing 100083, China 2. School of Minerals Processing and Bioengineering, Central
South University, Changsha 410083, China; 3. Low—Carbon and Hydrogen Metallurgy Research Center, Central South Uni-
versity, Changsha 410083, China)

Abstract: This study developed a novel hot—air—assisted oxygen—enriched sintering process to address the low productivity and high
energy consumption associated with all-concentrate sintering. The process simulated the recycling of low—temperature hot air recov-
ered from an annular cooler and coupled it with oxygen—enriched sintering. Using a blend consisting of 50% ore A and 50% ore B, the
effects of hot—air temperature, hot—air injection duration, oxygen concentration, and the duration of the combined hot—air and oxygen—
enrichment treatment on sintering performance were systematically investigated. The operating parameters were further optimized to en-
hance the all-concentrate sintering process. The results showed that, when hot-air circulation was applied alone, the optimum perfor-
mance was achieved at a hot—air temperature of approximately 150 °C and an injection duration of 15 min. Compared with conventional
sintering, both the tumbler strength and yield of the sinter were improved, while the solid fuel consumption was reduced. When oxygen
enrichment was applied alone, the best sintering performance was obtained at an oxygen concentration of 24%, resulting in significant
improvements in sinter strength and productivity. The combined application of oxygen enrichment and hot air further enhanced the sin-

tering performance. Under the optimum conditions of 24% oxygen concentration, a hot—air temperature of 150 “C, and a combined treat-
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ment duration of 14 min, the tumbler strength increased by 2.93 percentage points, the productivity increased by 11.4%, and the solid

fuel consumption decreased by 1% compared with conventional sintering.

Key words: full concentrate sintering; hot gas sintering; oxygen—enriched sintering; strengthening process
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Table 1 Chemical composition of sintering raw materials
JERL TFe FeO Si0, AlLO, CaO MgO K,0 NaO P S
AW 64.31 24.06 3.89 4.20 0.08 0.40 0.02 0.05 0.18 0.01
BH" 65.85 1.34 4.30 0.36 0.07 0.04 0.01 0.04 0.01 0.00
HE R 0.10 — 0.64 0.70 88.63 1.54 0.06 0.03 0.00 0.06
A KA 0.27 — 1.22 0.36 52.68 1.59 0.06 0.04 0.03 0.03
Ltsea) 5.64 — 41.23 0.42 0.83 42.56 0.02 0.05 0.01 0.00
£l 0.77 — 6.11 3.99 0.71 0.10 0.09 0.12 0.04 0.92
R2 FRTHREAR(RESE,%)
Table 2 Particle size distribution of iron concentrate
F# >lmm  [1,0.5) mm [0.5,0.25) mm [0.25,0.125) mm [0.125,0.074) mm <0.074 mm
AW 0 0 0 4.27 1.22 94.51
B~ 4.23 23.30 7.93 56.75 3.37 4.42
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gy EE T HARRA,
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Fig.1 Equipment and working principle diagram of hot air and oxygen enriched sintering
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Fig.2 Effect of hot air temperature on sintering process
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Fig.4 Effect of oxygen enrichment concentration on sintering

process
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Fig.5 Effect of combined action time of hot air and oxy-

gen enrichment
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Table 3 Comparison of sintering indexes under different

sintering technologies
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Fig.6 Comparison between hot air-oxygen enriched syn-

ergistic sintering and conventional sintering
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