
1982 年创刊 总第 332 期

GUISUANYAN TONGBAO

第 43 卷　 第 5 期　 2024 年 5 月

目　 　 次

·“3D 打印无机非金属材料”专题( II)·

3D 打印混凝土配筋增强基础研究进展　 肖建庄,吕振源,刘浩然(1545)…………………………………………

3D 打印混凝土增强技术研究进展　 毛宇飞,郭增辉,陈　 晖,张　 杰,罗健林,刘　 超,商怀帅(1557)………………

3D 打印玻璃材料的研究现状及展望　 杨辰倩,刘　 超,陈　 鹏,刘　 凯(1569)……………………………………

氮化硅陶瓷光固化 3D 打印成形研究进展

　 周庆旋,汪　 洋,韩卓群,赵志成,楚　 玮,赵　 杰,刘　 佳,王营营,程之强,李　 伶,刘福田(1588)………………………

陶瓷 3D 打印技术研究进展　 杨彦安,李　 鹤,穆保霞(1600)………………………………………………………

3D 打印用砂浆的可打印性能研究　 李　 飞,卢　 亚,李威翰,徐小明,周华杰,张　 政,周理安(1615)………………

3D 打印煤矸石砂浆流变性能、打印性能与力学性能研究　 彭少斌,管学茂(1623)………………………………

植筋与 3D 打印砂浆粘结性能试验研究　 周　 荀,柳根金,王银辉,李贺东,耿　 健,谢伟鸿,倪　 坤(1633)…………

不同无机增稠剂对 3D 打印水泥基材料性能的影响

　 马逍遥,蹇守卫,李宝栋,黄健翔,高　 欣,薛文浩,汪才峰(1642)………………………………………………………

偏高岭土与石灰石粉增强 3D 打印水泥基材料的各向异性研究　 张钊睿,罗素蓉,林　 欣(1651)………………

偏高岭土改性轻烧氧化镁基磷酸镁水泥的 3D 打印性能

　 李　 楠,钟建军,邓永杰,梁　 云,万德田,李维红,李栋伟(1663)………………………………………………………

粉煤灰对粉末 3D 打印磷酸镁水泥基材料耐水性能的影响　 刘晓江,李之建(1673)……………………………

凹凸棒土对 3D 打印水泥基材料工作性能及抗压强度的影响　 吴春群,韩　 康,栗登辉,杨华山(1683)…………

多筋增强 3D 打印混凝土力学性能研究　 罗　 澍,李之建,王　 里(1694)…………………………………………

3D 打印混凝土抗碳化性能各向异性及成因分析　 王海龙,侯建华,孙晓燕,蔺喜强,路　 兰(1704)………………

3D 打印混凝土界面力学行为及其对材料弹性常数影响的数值分析

　 陈朝晖,格茸汪堆,王鹏飞,张小月,张志刚,廖旻懋(1713)……………………………………………………………

基于深度学习的 3D 打印混凝土蒸汽养护力学性能研究和抗压强度预测

　 孙浚博,王雨飞,赵宏宇,王翔宇(1723)………………………………………………………………………………

中小跨径混凝土 3D 打印箱型拱桥数字化设计建造

　 柏松林,高诣民,赵梓乔,张　 宁,李　 刚,刘世龙,杨　 敏(1739)………………………………………………………

凹凸棒土对石膏 3D 打印材料基本性能和可打印性能的影响

　 汪才峰,蹇守卫,李宝栋,黄健翔,高　 欣,马逍遥,薛文浩(1748)………………………………………………………



3D 打印柔性 SiO2 气凝胶复合材料的研究

　 陈　 浩,储成义,王雨婷,鲍希希,邱琢皓,程昱川,郭建军,单兴刚,孙爱华(1756)………………………………………

光固化 3D 打印制备高性能 BaTiO3 压电陶瓷

　 毕鲁南,李　 伶,宋　 涛,王营营,吕佳琪,路　 翔,韩卓群,汪　 洋(1764)………………………………………………

增材制造钛酸钡压电陶瓷的高温烧结与极化工艺研究

　 刘　 凯,鲁　 超,贺俊超,李天杨,沈春华,闫春泽,史玉升,孙华君(1772)………………………………………………

SLA 打印制备融合 TPMS 氧化铝陶瓷支架结构优化设计研究

　 薛　 伟,董天源,黄　 晨,侯智善,曹　 宇,魏鑫磊(1784)………………………………………………………………

·水泥混凝土·

纳米碳材料在水泥基材料中分散技术及表征方法的研究进展

　 李雨洋,赵立革,刘　 爽,韩　 康,刘艳军,李润丰,郑永超(1796)………………………………………………………

再生微粉多元复合胶凝体系的性能研究　 裴军军,苑博文,高　 敏,郭启龙,林政红,黑亚萌(1812)…………………

两类三元胶凝体系的构建及配比优化　 荆　 彪,张凯峰,桑国臣,童小根,朱王科(1822)……………………………

不同母土对水泥土微观结构及强度的影响　 熊家归,李　 焱,胡松涛,廖　 铖,周　 闽,王锦辉,罗绍杨(1832)………

轻质漂珠对 HPMC /水泥基复合多孔保温材料性能的影响

　 王建龙,马　 兵,安巧霞,杜轶赟,肖　 涛,陈　 琨(1840)………………………………………………………………

基于格构模型理论的单纤维拉拔试验建模及仿真

　 赵翔鹏,李　 辉,杨青原,刘元珍,葛　 智,姜能栋,张洪智(1850)………………………………………………………

盐侵冻融循环下聚乙烯醇纤维混凝土孔结构分形特征　 吴　 浩,薛维培,王中建(1859)…………………………

钢-聚丙烯腈纤维掺量对自密实混凝土流动性与力学性能的影响　 霍　 锐,马芹永,张鸿朋,李　 标(1867)……

·资源综合利用·

基于响应面法的机制砂路面混凝土配合比优化及其性能研究

　 王慧斌,崔　 通,陈　 捷,汪　 伟,谭康豪,杨东来,张同生(1878)………………………………………………………

CO2 矿化改性高钙粉煤灰对水泥砂浆力学性能和微结构的影响　 黄煌煌,陈铁锋,高小建(1889)………………

粉煤灰陶粒轻质混凝土声屏障性能试验研究　 庚利民,杜红秀,聂小青,周星宇,闫常昊,雷一彬(1897)……………

玄武岩纤维-橡胶混凝土性能研究　 刘　 涛,吕　 军,邓旭艳,王绍明,于本田(1906)………………………………

基于响应面法的矿粉复合固化盐渍土试验研究　 王永辉,朱连勇,王　 成,王　 超,彭永倩(1917)…………………

·陶　 瓷·

高韧性炭 /炭复合材料的制备及研究　 张　 泽,张明瑜,方婉娴,徐　 平,曾　 晨,高　 莹,苏哲安,黄启忠(1928)……

CeO2 / MoSi2 改性 ZrB2 -SiC 陶瓷的烧结性能及耐烧蚀性能

　 方婉娴,曾　 晨,张　 泽,张明瑜,黄启忠,高　 莹(1937)………………………………………………………………

氧化铝填料对绝缘涂层导热性能的影响　 刘　 凯,姜洪义,曹泽琦,高　 帅(1950)…………………………………

·耐火材料·

三种莫来石对耐火材料抗 Na2CO3 熔体侵蚀性能的影响　 徐志刚,夏　 熠,慕熠钊(1958)………………………



BULLETIN OF THE CHINESE CERAMIC SOCIETY
Vol. 43　 No. 5　 　 May　 2024　 (Series No. 332)

CONTENTS

·Special Issue on 3D Printing Technology for Inorganic Non-Metallic Materials (II)·
A Fundamental Study Progress on Reinforcement Enhancement of 3D Printed Concrete
　 XIAO Jianzhuang, LYU Zhenyuan, LIU Haoran(1545)………………………………………………………………………

Study Progress on Reinforcement Technology for 3D Printing Concrete
　 MAO Yufei, GUO Zenghui, CHEN Hui, ZHANG Jie, LUO Jianlin, LIU Chao, SHANG Huaishuai(1557)………………………………

Current Research Status and Prospects of 3D Printing Glass Materials
　 YANG Chenqian, LIU Chao, CHEN Peng, LIU Kai(1569)……………………………………………………………………

Research Progress of Stereolithography 3D Printing of Silicon Nitride Ceramics　 ZHOU Qingxuan,…………………
WANG Yang, HAN Zhuoqun, ZHAO Zhicheng, CHU Wei, ZHAO Jie, LIU Jia, WANG Yingying, CHENG Zhiqiang, LI Ling, LIU Futian(1588)

Research Progress of Ceramic 3D Printing Technology　 YANG Yanan, LI He, MU Baoxia(1600)…………………………

Study on Printability of Mortar for 3D Printing
　 LI Fei, LU Ya, LI Weihan, XU Xiaoming, ZHOU Huajie, ZHANG Zheng, ZHOU Li’an(1615)……………………………………

Research on Rheological Properties, Printability and Mechanical Properties of 3D Printing Coal Gangue Mortar
　 PENG Shaobin, GUAN Xuemao(1623)……………………………………………………………………………………

Bond Performance Between Embedded Rebar and 3D Printed Mortar
　 ZHOU Xun, LIU Genjin, WANG Yinhui, LI Hedong, GENG Jian, XIE Weihong, NI Kun(1633)……………………………………

Effects of Different Inorganic Thickeners on Properties of 3D Printed Cement-Based Materials
　 MA Xiaoyao, JIAN Shouwei, LI Baodong, HUANG Jianxiang, GAO Xin, XUE Wenhao, WANG Caifeng(1642)…………………………

Anisotropic of 3D Printed Cement-Based Materials Reinforced with Metakaolin and Limestone Powder
　 ZHANG Zhaorui, LUO Surong, LIN Xin(1651)……………………………………………………………………………

3D Printing Performance of Metakaolin Modified Light Burnt Magnesia-Based Magnesium Phosphate Cement
　 LI Nan, ZHONG Jianjun, DENG Yongjie, LIANG Yun, WAN Detian, LI Weihong, LI Dongwei(1663)…………………………………

Effect of Fly Ash on Water Resistance of Powder Bed 3D Printing Magnesium Phosphate Cement-Based Materials
　 LIU Xiaojiang, LI Zhijian(1673)…………………………………………………………………………………………

Effect of Attapulgite Clay on Working Performance and Compressive Strength of 3D Printed Cementitious Materials
　 WU Chunqun, HAN Kang, LI Denghui, YANG Huashan(1683)…………………………………………………………………

Mechanical Properties of 3D Printed Concrete Reinforced by Embedding Multi-Cables
　 LUO Shu, LI Zhijian, WANG Li(1694)……………………………………………………………………………………

Anisotropy and Cause Analysis of Carbonation Resistance of 3D Printed Concrete
　 WANG Hailong, HOU Jianhua, SUN Xiaoyan, LIN Xiqiang, LU Lan(1704)……………………………………………………

Numerical Analysis of 3DPC Interface Machanical Performance and Its Influence on Material Elastic Constants　
CHEN Zhaohui, GERONG Wangdui, WANG Pengfei, ZHANG Xiaoyue, ZHANG Zhigang, LIAO Minmao(1713)………………………

Research on Mechanical Properties and Compressive Strength Prediction of Steam-Cured 3D Concrete Printing
Based on Deep Learning　 SUN Junbo, WANG Yufei, ZHAO Hongyu, WANG Xiangyu(1723)……………………………………

Digital Design and Construction of Medium and Small Span Concrete 3D Printed Box Arch Bridge
　 BAI Songlin, GAO Yimin, ZHAO Ziqiao, ZHANG Ning, LI Gang, LIU Shilong, YANG Min(1739)……………………………………

Influence of Attapulgite Clay on Basic Properties and Printability of Gypsum 3D Printing Materials
　 WANG Caifeng, JIAN Shouwei, LI Baodong, HUANG Jianxiang, GAO Xin, MA Xiaoyao, XUE Wenhao(1748)…………………………

Study on 3D Printing Flexible SiO2 Aerogel Composites
　 CHEN Hao, CHU Chengyi, WANG Yuting, BAO Xixi, QIU Zhuohao, CHENG Yuchuan, GUO Jianjun, SHAN Xinggang, SUN Aihua(1756)……



Preparation of High-Performance BaTiO3 Piezoelectric Ceramics by Stereolithography 3D Printing
　 BI Lunan, LI Ling, SONG Tao, WANG Yingying, LYU Jiaqi, LU Xiang, HAN Zhuoqun, WANG Yang(1764)…………………………

High-Temperature Sintering and Polarization Process of Additive Manufacturing Barium Titanate Piezoelectric
Ceramics　 LIU Kai, LU Chao, HE Junchao, LI Tianyang, SHEN Chunhua, YAN Chunze, SHI Yusheng, SUN Huajun(1772)……………

Structure Optimal Design of Fusion TPMS Alumina Ceramic Scaffold Prepared by SLA Printing
　 XUE Wei, DONG Tianyuan, HUANG Chen, HOU Zhishan, CAO Yu, WEI Xinlei(1784)……………………………………………

·Cement and Concrete·
Research Progress in Dispersion Technology and Characterization Methods of Carbon Nanomaterials in Cementitious
Materials　 LI Yuyang, ZHAO Lige, LIU Shuang, HAN Kang, LIU Yanjun, LI Runfeng, ZHENG Yongchao(1796)………………………

Properties of Multi-Component Composite Cementitious System of Regenerated Micropowder
　 PEI Junjun, YUAN Bowen, GAO Min, GUO Qilong, LIN Zhenghong, HEI Yameng(1812)…………………………………………

Construction and Mix Ratio Optimization of Two Kinds of Ternary Gelling Systems
　 JING Biao, ZHANG Kaifeng, SANG Guochen, TONG Xiaogen, ZHU Wangke(1822)………………………………………………

Influences of Different Parent Soils on Microstructure and Strength of Cemented Soil
　 XIONG Jiagui, LI Yan, HU Songtao, LIAO Cheng, ZHOU Min, WANG Jinhui, LUO Shaoyang(1832)………………………………

Effects of Lightweight FACs on Properties of HPMC / Cement-Based Composite Porous Thermal Insulation Materials
　 WANG Jianlong, MA Bing, AN Qiaoxia, DU Yiyun, XIAO Tao, CHEN Kun(1840)………………………………………………

Establishment and Simulation of Single Fiber Pull-Out Test Based on Lattice Model Theory
　 ZHAO Xiangpeng, LI Hui, YANG Qingyuan, LIU Yuanzhen, GE Zhi, JIANG Nengdong, ZHANG Hongzhi(1850)………………………

Pore Structure Fractal Characteristics of PVA Fiber Concrete under Salt Erosion and Freeze-Thaw Cycle
　 WU Hao, XUE Weipei, WANG Zhongjian(1859)……………………………………………………………………………

Effect of Steel-Polyacrylonitrile Fiber Content on Fluidity and Mechanical Properties of Self-Compacting Concrete　
HUO Rui, MA Qinyong, ZHANG Hongpeng, LI Biao(1867)……………………………………………………………………

·Solid Waste and Eco-Materials·
Mix Proportion Optimization and Performance Study of Manufactured Sand Road Concrete Based on Response
Surface Methodology　 WANG Huibin, CUI Tong, CHEN Jie, WANG Wei, TAN Kanghao, YANG Donglai, ZHANG Tongsheng(1878)……

Effect of CO2 -Mineralized High-Calcium Fly Ash on Mechanical Properties and Micro-Structure of Cement Mortar
　 HUANG Huanghuang, CHEN Tiefeng, GAO Xiaojian(1889)……………………………………………………………………

Experimental Study on Sound Barrier Performance of Fly Ash Ceramsite Lightweight Concrete
　 GENG Limin, DU Hongxiu, NIE Xiaoqing, ZHOU Xingyu, YAN Changhao, LEI Yibin(1897)………………………………………

Properties of Basalt Fiber-Rubber Concrete　 LIU Tao, LYU Jun, DENG Xuyan, WANG Shaoming, YU Bentian(1906)…………

Experimental Study on Mineral Powder Composite Solidified Saline Soil Based on Response Surface Method
　 WANG Yonghui, ZHU Lianyong, WANG Cheng, WANG Chao, PENG Yongqian(1917)……………………………………………

·Ceramics·
Preparation and Research of High-Toughness C / C Composites
　 ZHANG Ze, ZHANG Mingyu, FANG Wanxian, XU Ping, ZENG Chen, GAO Ying, SU Zhean, HUANG Qizhong(1928)…………………

Sintering Property and Anti-Ablation Resistance of ZrB2 -SiC Ceramics Modified by CeO2 / MoSi2
　 FANG Wanxian, ZENG Chen, ZHANG Ze, ZHANG Mingyu, HUANG Qizhong, GAO Ying(1937)……………………………………

Effect of Alumina Filler on Thermal Conductivity of Insulating Coatings
　 LIU Kai, JIANG Hongyi, CAO Zeqi, GAO Shuai(1950)………………………………………………………………………

·Refractory Materials·
Effect of Three Types of Mullite on Corrosion Resistance of Refractories to Na2CO3 Melt
　 XU Zhigang, XIA Yi, MU Yizhao(1958)…………………………………………………………………………………


