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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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Engineering Construction (ISSN 2630-5283(online) 2717-5375
(print)) is an open access construction journal that focus on quality
and follows high editing standards. Manuscripts published in
Engineering Construction underwent a strict selection process. The
journal aims to provide an advanced information exchange platform
for researchers and professors in higher education institutes. All
articles published in Engineering Construction are available for free
download. All articles are indexed by CNKI and CQVIP.

The scope of the journal covers the entire process of
engineering construction project with special focus on the
achievements of scientific research, advanced technology,
high-efficiency equipment, new materials, and engineering project
management experience in the course of engineering construction.
The journals also highlights new technologies, new processes, and
new methods in the field of engineering. The contents published
reflect new achievements and developments in engineering fields such
as architecture, municipal services, transportation, etc. The journal
aims to promote the information exchange of the engineering industry

and serve as the medium that helps to promote the development of
international engineering technologies.
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Measures to Strengthen the Whole Process Control and Management of Water Conservancy
Project Cost

DONG Yanan
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: In the current period, the importance of water conservancy projects has increased a lot, but the difficulty of cost control is
high, especially the factors that affect it. If we want to change this situation, we must effectively implement the whole process cost
management, so as to ensure the real effectiveness of cost control. When carrying out the whole process management of water
conservancy project cost, it is necessary to include all aspects of the project construction and carry out a comprehensive analysis of the
cost control, find practical measures to ensure that the control of each link can be done in place, so as to greatly improve the utilization
rate of funds and avoid the cost exceeding the budget.

Keywords: water conservancy project; whole process of construction cost; control and management; corresponding countermeasures
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Application of Electrical Automation Technology in Electrical Engineering

LUO Yang
Hangzhou Jiaolian Power Design Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: With the continuous development of science and technology in China, all kinds of new innovative technology have made
breakthroughs and automation development technology is no exception. With the continuous growth of human quality, automation
technology has also been widely concerned and comprehensively improved. Because the electrical automation equipment involves a
wide range of aspects, the industry is more and the content is more, so in the process of using electrical engineering, the application of
automation development technology is more and more mature. This article mainly explores the characteristics and advantages of
automation development technology in the development and application process and also studies the great value of monitoring
equipment and power grid dispatching, substation industry. At the same time, the operation technology management personnel also add
new development technology to the development of electrical automation technology.

Keywords: electrical automation technology; electrical engineering; application
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Brief Analysis of Problems and Solutions of Power Engineering Audit

WANG Zhaoyi
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: With the continuous development and progress of Chinese social economy, the new social development period puts forward
higher standards and requirements for the development of power engineering industry. With the continuous increase of the construction
quantity and scale of power engineering projects, the total amount of power generation is also expanding. In terms of the actual
situation and characteristics of power engineering projects, the investment is very large and the construction period of engineering
projects is also very long, which is its main feature. In order to effectively enhance and improve the efficiency and quality of power
engineering project construction, we should pay more attention to the audit work of the project in the actual project construction and
give full play to the pertinence and constraint of the audit work. But in the implementation of the actual audit work of the project, there
are still many problems in the audit of power engineering project. For example, the traditional construction of power engineering
projects, more use the way of post audit. However, due to the rapid development of Chinese market economy, the traditional audit
concepts and methods can not meet the needs of the current situation of the development of the power engineering industry and can not
guarantee the quality and efficiency of the power engineering project audit work. Therefore, it is necessary to conduct a more in-depth
study and improve the power engineering audit at a higher level.

Keywords: electric power engineering; auditing; problems; countermeasure
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Discussion on the Management Mode of Construction Project

LI Jingfeng
China Light Industry International Engineering Co., Ltd., Beijing, 100026, China

Abstract: For the project construction, project management plays a very important role in the construction. The implementation of
project control can help enterprises improve the quality of construction projects and improve the market competitiveness. For the
control of engineering construction projects, we must adhere to the prevention principle, safety principle and system principle, so as to
ensure the continuous progress of project control. Based on this, this paper discusses the management mode and development of
engineering construction projects, hoping to promote the improvement of project management level and help enterprises to have more
economic benefits.

Keywords: construction project; project management; management mode; management development
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Brief Analysis of Cost Control and Management of Water Conservancy Project

ZHU Bangquan
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: In recent years, Chinese comprehensive national strength has made remarkable progress under the influence of many
favorable factors, which has brought many opportunities for the development of various fields. Water conservancy project is not only
closely related to social development, but also directly related to people's life. In the actual organization and implementation of water
conservancy project construction work, we need to focus on the comprehensive control of project cost, so as to control the overall
project investment within the established budget range as far as possible. Only in this way can the goal of water conservancy project
cost management be realized. In the cost management of water conservancy project, it involves several key works such as project
investment, bidding, project construction and project audit. Only by ensuring the effect of cost control and management of water
conservancy project, can we ensure that construction of water conservancy project can be carried out according to the established plan.
Keywords: water conservancy project; project cost control; administration
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Application Analysis of Prefabricated Construction Technology in Construction Management
of Construction Engineering

WANG Meihua
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: Under the influence of the rapid development of society, great changes have taken place in people's ideology. People put
forward higher requirements for the living environment, which has played a positive role in promoting the development of the
construction industry. In order to better meet the needs of social development and people's life, in the construction work, not only need
to ensure the quality of construction, but also need to improve the efficiency of construction as much as possible. Prefabricated
building is the inevitable result of social development, because it has good advantages, so it is widely favored by people. The most
prominent feature of prefabricated building engineering is that before the formal start of construction, many building branch structures
are unified in the factory for production and manufacturing, Then the use of professional transport will be transported to the
construction site for installation, so as to effectively improve the construction efficiency of the project, which has brought many
opportunities for the development of construction industry.

Keywords: prefabricated construction technology; architectural engineering; construction management
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Analysis of Project Cost Control and Management in Housing Construction Stage

XU Liehang, YU Qin
Zhongtian Myhome Group Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: For housing construction, the construction stage is a very critical stage, in this stage, the project can gradually become an
entity. The construction environment is often more complex and the amount of work is also very large, because the construction time is
relatively long, it will be affected by many factors, and the material price will also change. Relevant survey data show that the cost of
the construction phase can reach 15% of the total investment of the construction project and there will be site visa and design changes
in the construction phase, so the project cost will always change. Therefore, we must strengthen the project cost control and
management at this stage.

Keywords: construction cost; effective control; optimization measures
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Research on Testing and Common Problems of Construction Engineering Materials
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Abstract: The development of construction engineering is becoming more and more rapid. With the continuous improvement of the
quality of people's living in our country, there are not so many requirements for the design of construction engineering and more
attention is paid to the construction quality. In the construction engineering, the most important premise of the project quality is to test
and test the materials of the construction engineering. Therefore, in order to improve the construction quality, it is necessary to ensure
the quality of construction materials and improve the material detection level. However, there are still many problems in the detection
work, such as the detection work is difficult to carry out. Due to the wide variety of materials and uneven quality, some businesses
choose low price materials in order to obtain more benefits. Based on this, the article has carried on the analysis only for reference.
Keywords: construction engineering; testing materials; common problems; solutions
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Trial Analysis of How to Strengthen the Measures of Construction Management

QIAO Lei
Anhui Jingrun Construction Engineering Co., Ltd., Fuyang, Anhui, 236001, China

Abstract: Construction management plays an important role in the development of construction industry. Therefore, construction
enterprise managers should recognize the importance of construction management, analyze and deal with the problems in the
management process, ensure the pertinence of management and improve the efficiency of construction management, so as to provide
power for the development of construction enterprises.

Keywords: construction engineering; construction management; measures
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Practice of BIM Technology in Construction Engineering Management

ZHANG Dahong
The 14th Metallurgical Construction Corporation of China Nonferrous Metals Industry, Kunming, Yunnan, 650000, China

Abstract: Under the influence of many favorable factors, the comprehensive national strength of our country has been rapidly
improved, which brings good opportunities for the development of construction industry. In the process of rapid development of
science and technology, a large number of new technologies have been developed and applied to the construction engineering industry
and achieved good results. BIM Technology is the most advanced science and technology. It can be used in the construction
management of construction engineering, which can effectively promote the improvement of the overall level of management and also
play a positive auxiliary role in the quality assurance of engineering construction. This paper mainly focuses on the BIM Technology
in the construction management of the practice of the comprehensive and in-depth research and analysis, hoping to be able to help the
future of Chinese construction industry.

Keywords: BIM Technology; architectural engineering; construction management
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Analysis of Installation Technology of Building Electrical engineering
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Abstract: In recent years, China has increased the strength of economic opening to the outside world, which effectively promotes the
improvement of social and economic level and brings many opportunities for the development of Chinese construction industry. In the
situation of the continuous development of the construction industry, the types of electrical installation materials are gradually
increasing, coupled with the emergence of household appliances, intelligent office system and lighting system, which has caused great
difficulties for the implementation of the construction electrical installation project. Therefore, the staff in the organization and
implementation of the installation work, the most important thing is to effectively use the most advanced installation technology at
home and abroad, fully in combination with the actual situation and needs, from different angles to fundamentally guarantee the
quality of building electrical installation engineering.
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Brief Discussion on Civil Engineering Construction Progress Control and Management Strategy
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Abstract: As an important pillar industry in the development of Chinese national economy, the construction industry has greatly
promoted the rapid development of Chinese economy. But in the actual development process, due to the influence of many factors, the
construction progress is often delayed in the actual construction process, which not only delays the construction period, but also leads
to the rise of construction cost and brings great losses to the construction unit. Therefore, in the actual project construction,
construction enterprises should attach great importance to the progress management, effectively analyze various factors affecting the
construction progress and put forward effective measures to solve, so as to ensure the smooth development of the project.
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Discussion on Comprehensive Arrangement of Pipeline in Construction Mechanical and
Electrical Installation Engineering
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Abstract: With the rapid development of society, the living standard of the people has been constantly improved. In this development
situation, people put forward higher requirements for construction engineering. Under the influence of the rapid development of
science and technology, a large number of new science and technology and scientific products have been developed and applied to the
construction projects, which makes the complexity of the pipeline system in the construction project continuously improved. In order
to ensure the use effect of the construction project, people put forward higher requirements for the pipeline construction of the
construction of the mechanical and electrical installation project. How to promote the harmonious coexistence of all branch systems in
construction engineering, ensure the stable operation of mechanical and electrical system, and improve the space utilization efficiency
of buildings as much as possible is an urgent problem for the professionals of the construction mechanical and electrical installation
engineering. In view of this, this paper mainly analyzes and studies the comprehensive layout of the pipeline in the construction
mechanical and electrical installation engineering, hoping to be helpful for the future development of the construction industry in China.
Keywords: pipeline comprehensive layout technology; mechanical and electrical equipment of construction; installation works
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Research on the Strength Testing Methods of Concrete Materials

YE Lei
Sugian Zhihong Construction Engineering Technology Service Co., Ltd., Sugian, Jiangsu, 223800, China

Abstract: With the rapid progress and development of the current economy, construction industry projects have also made great
progress in this process. In construction projects, concrete materials as one of the important components are widely used in
construction projects, so it is necessary to strengthen the strength detection of concrete materials to ensure that construction projects
can be completed with high quality. Based on this, this paper first discusses the relevant standards of concrete material strength,
analyzes the influencing factors of concrete material strength, then discusses the concrete material strength testing methods and finally
puts forward some suggestions on the technical application practice of concrete material strength testing methods.

Keywords: concrete; materials strength; testing methods
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Research on Key Points of Budget and Settlement Audit of Construction Project Cost

BU Xiaoyi
Hebei Installation Engineering Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of Chinese economy, the development speed of construction engineering is constantly
improving and the budget and settlement audit of construction engineering cost is also valued by the construction industry. Based on
this, in order to reasonably determine the cost of the project, we should pay attention to the budget and settlement audit work, cost
management personnel should fully understand and master the audit scope and work content. In order to ensure the quality of construction
projects and improve social and economic benefits, this paper studies the difficulties and key points of project cost audit work.
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Application of New Concept of HVAC Energy Saving Design
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Abstract: With the continuous development of ecological civilization, more and more people pay attention to environmental
protection construction and the energy saving effect of HVAC system in construction project is directly related to environmental
protection construction. Therefore, this paper mainly analyzes the application of new energy-saving design concept in building HVAC
design and discusses the concept with practical cases, hoping to bring reference to more people.

Keywords: energy saving; new design concept; energy saving and environmental protection
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Problems and Countermeasures in Municipal Engineering Bidding

DONG Yanyan
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: Driven by the rapid development of society, the development of various fields has achieved good results, which brings many
opportunities for the development of municipal engineering industry. In general, in order to ensure the efficiency and effect of the
construction of municipal engineering projects, we will use the form of external bidding to select the suitable construction units.
However, as far as the actual situation of our municipal engineering bidding work is concerned, the overall level has not yet reached a
mature state and there are still many problems that need to be solved. In view of this, this article is mainly for the municipal
engineering bidding work to carry out a comprehensive in-depth research and analysis, hoping to be helpful for the good development
of municipal engineering in China.

Keywords: municipal engineering; bidding; problems; strategy
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Research on Typical Problems of Supporting Public Service Facilities in New and Old
Residential Areas
--Taking Kindergartens and Others for Example

SUN Xiaoli
Chongging Bishan Planning and Natural Resources Bureau, Chongging, 402760, China

Abstract: Based on the analysis of the difficulties and problems in the construction of kindergartens and other childcare facilities in
the new and old residential areas in China at the present stage, combined with the relevant national and local policies, this paper puts
forward some suggestions for the future construction of public facilities in the new and old residential areas.

Keywords: new and old residential areas; supporting public service facilities; kindergartens
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Analysis of Improvement and Practice of Urban Road Traffic Engineering Design Technology
Methods

ZHANG Zhaoli
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: While analyzing and controlling the surrounding environment of the construction site of urban road engineering project, the
construction design of the project plays an extremely key and important role in the planning and construction management of the
construction process of the whole road engineering project, which provides a basic theoretical basis for the management of the
construction process of the project. The planning, analysis and design of the general trend of expressway project is an important
guarantee to ensure the construction quality and subsequent use of the project. Generally speaking, in the summary of project design
and collation of relevant data, it is necessary to conduct in-depth and detailed analysis and research on the overall situation of highway
project design and construction and control the terrain environment of the construction destination of the project, so as to provide
reference and basis for the design of highway project. This paper analyzes several factors that affect highway engineering project and
traffic system design technology, and summarizes and solves common problems in depth.

Keywords: urban road; engineering design; technology methods
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Research on Construction Technology of Water Supply and Drainage Pipeline in Municipal
Engineering

ZHANG Chunming
Jiangsu Zigin Construction Development Co., Ltd., Suzhou, Jiangsu, 215300, China

Abstract: An important content of municipal engineering construction is the construction of water supply and drainage pipeline and its
quality control effect will affect the overall effect of municipal engineering. Based on the analysis of the current municipal engineering
water supply and drainage pipeline construction, there are still deficiencies in the construction process, such as insufficient preparation,
pipe installation problems, etc., affected by these factors, the construction quality of water supply and drainage pipeline will be
affected. Therefore, in the municipal engineering water supply and drainage pipeline construction, we should fully clarify the problems
and deficiencies in the construction process and then optimize and improve the follow-up construction process, so as to ensure that the
water supply and drainage pipeline construction quality control objectives can be effectively achieved and lay a solid foundation for
the full play of the economic and social benefits of municipal engineering.

Keywords: municipal engineering; water supply and drainage; pipeline; construction technology

1 MBGHKEERIEARES

L. 1 Al it LT P 2% A

T BUAHE K TRTIOHE % TAE EEARELL T = A7l Ho—, Wil CEEATHRE A, AU TR A A
AN T T R X S AT R A AN, SR e L RS LIS SEBR S O, 8 G DR e TP SE BRI AN
of it T B R TR R AR R . L, N i TR IS TAE, ASFM R RE S R A AR AR S, HTE
T4t AT AN RLX 5 1 S it T AR Rk B 5 R R F AT R 5%, SE R R IE M A7 & TR S b Tk 2.
=, AR RE IS R v AR, — T AR R T X s 2 AT b R AR L 5 A NI 2 A B P e, BT T
BRI AR T34 D& BIAME T, 10 Hi ARG T8 & B cE . TR LM R AT & it L 7

1.2 JHREFIZHEL

TR HEZK TR VARG A2 it IR 32 B4 58 AL S — 2 A b — b 5 A B — A JEC A e WU e — VA R A B0 S B 1
TEVARETFYZRT, e L [ A S e T DX I R 2615 DU AT A TH . ANBU T AN AR, B G VA R TR PR VR Ml ik B v X SR
BE RGN, QTR X T A S AT R BT, MR B 2 B R R B S T TR
17o [N, VARETFZAE N TE RO, R i T X A B 15 Ol & BER DOARE S 7 52, e e R BV RE PR SR, Wik
JE S IR IEH . ORI . Btz Ah, R AR AL T B K R 2 Bl it T X ekt R K v,
P A3 R4 BT R A VA R HE K T 6

1.3 HBHKEENRE

BB EAHK TREM AT, Hil TREXNAHOKRENIER . RelBiraEs gy m. EFEHT

Copyright © 2021 by authors and Viser Technology Pte. Ltd. 57



6( VISER TR - 2021 #5435 55687

Engineering Construction.2021, 4(6)

Z A0, BB T B M TS, MUFEREEMES . MR SRR ESRME TR, ERERESM
SE T AFTER AR BB 1B S5 1 L o

Jite T P A 75 AT 200 R ) R B R S R A A W R, G X ST A T e B R R R . W I 7 B
VRS TIE RS, A T I A L, EEE I R, @ RN S S N TSRS A i L,
TN 5 75 B P o 7™M 30 S AR b v B M AV EAT T, b s SRR T . e, B DU S A
PEAA B EEAE . R SEELG, M AS B Kb N 4 YRt T RS AR 5 SR A o ] e 2 st 5 A B i

TESE RS TE I 2 250 15, 75 R FF e LA 2 A, AN B A SR e A i i X T LI .
AN DT TR BEAT AT AREARE Y, 0 T B I AR U6 R I 1 5 B RS T T AT AR G, IR AE SRS S AN
REIBRARIZE G, A RETT R N — PR (R0 T, (4 T 22 25 it T o B R o 38 RS A e o

4 BEiEDMERIERN T

T B HEK TR R 5 T8 e R [ St 1, 2 R 1 58 A 8 2 2% il A1 FLASE ekt T sl ke e s, i
TV RS HEAT [P R ST, VAR [ SR T 46 A R RE 75 BV RS AR K R e A TS B, T L VAR [l 3R S od
WU B R 0 R, AR B R SEi LR S LR A BTz R, 18t 75 2t L AR 95 it L A A it 1
T BRI A U AH B 1 2% TR IR I A B AT IR R, 38 G 0 75 108 VA R [ Ut R R s i

PG TE VRS [ it L0 R e MR R DL = AN e Ho—, VAR [ SEAE D S M S ) [ B i3k 47, Lt kg 3R
R DA 5 R SRR R B R AR R [ — KT 2k b, 3R A DR S A 0 ) AN SR S0 DA A RS S e A, L,
o7 2 R RE S b AT VS i [T 3 o B LA, VAR RS B I TR 50em [X 8] P f9 [ 38 4= R N ARl J sk
AP, H [0 3 e B A 2 e 1 75 AT RIS A, RN 2 AR 11 [T R M TSCTE 2 06 e S = A R i ) X, [+
I, JRAE L I BB B 50em [X 18] P R (a1 358 4= RN AT Sem LA Bk A7 WL S 20, 1T Tl 1 1 Ak 8 T 9 s 4 %
JE MY R R N R . =, 7E VA R SR T AR e SR R N T, R R R [ - R s
FE A M AR AE AN B R

2 SBHOKEEE L REIETHEE

2.1 HEF R ERMBIEER TE

S HE /KA T it T EAAR T T, it N D3R, B A o 4 ) i I P S . — R R A AR, IR AR 5
FERTHIE S TAE AN 2 b 55—, B0 T R4 TR, SEaa x5 TR N Rkt ek, #hm 4
THI YA 25 AT A3 T 45 HE /K SEBR T 5K A T R Guh ORRIE S5 N 2, TE LA b B A RIDRE it T 1R 25 HE /KB 1 S5 R AN A% =
B, N2 W 52 A HE AR T % R N 2, Bk A RE S AT G 1 S SR TR O H A B A TR B iRt e
S, CRIGERHN, RO AT MRS OE, St LI TR NAZTE TR R AR R =, R AR R
TAEMT, i G PR it TR A7 AT S 05T = AR AR A I — el 2 A, AT BB AE Tl X R 35 o A7 0T AN
B JEURE, TR S Ab R T B R JERR U, E SE R H R T TAEZ G, OB A B 56 AL B T AR (ST, AR RHR
R OR R .

2.2 iEMRE

NT XM BRI AR, NG A R (S R DR I AT A R, — BRI B M LR,
BHEBER . BN, TR LA GEEM ORI RSE, LS TR S E - SR R,
AR TIEE R EIE S A RHE, — BEE A SR S5 TERARE, W TR, 5 s R A FRERAE ) 5
Wi, NAEREE R TAERURITRE, M TAETE R Ja 7 AT 223 il . B ISRy, R E R EAT 7 2% R R SR 75 A
FANU B4, W2 HEE L A i T3 S

2.3 FRIMENEERENE

AHEKHE T E BRI R IE, ARG HEKEE R Gsr B B Ruet:, ARl mBEH HK, 7FEEn
N BAE WS R T AT e, 2 10t TN G i B R B3R T N2 35 Bh 4 HE/K A8 8 238 N\ RO i is 47 1 vl gt
177 fR, BEMT NS HEK R TG M TR AAR S . [FIR, 76 4AE T 6 7 nsRa e g, HF ks BERM A,
HHEH TR TS A, AHKEE RS AR RS E H R, 253t ARG TR, hhHEKE
T 2 T Kb T iR A A T R . AL, TR EAEIER, i AR S TR R A B LB R, R T

58 Copyright © 2021 by authors and Viser Technology Pte. Ltd.



TRMERE - 2021 554% 46 C =
Engineering Construction.2021, 4(6) ; VISER

NS BN SEESTAELERMIR, W BB S RIE. FERlF eSSt 2R, YES
RS TARE, Ak A RE IR S AN R A bR i R I LA RN TIRFT, i T i gt — b Rpm, Ham™
MBS T RN RS, 7 Refl OR 87 T8 22 5% 1 FR D RHEE F R 8 5 48 DG A AT o

2.4 FlEREETRITAR

fa 4t LTt 7 RIHIE, Be Va2 T E iR e R ORBE, (R4S HEKE 8 2 Kt — B3 T, IR
WA, — Bl T&h 7 ZEEMKFEIR, HASHEERCBITEREY, fEERERER 0 R E. Hik, T
Bt N ORI, S T 15 U3 T VEN TR, AE IR B R A B i s e, N IEE T e AR
PEARALRIE . AHK TRV RETFAZIRTT, TP MR EOR, B DA 220 TN SUR SC 4 TARSR ATy, JR7Ede e fn
Bigi o peh, it T35 RIS AT B e RS . BRILZ Ah, BN DA TSR SRR, KR
W ARG, RihE iy A HEM K — DRI ERERRE, BN HKE 8 25 TR GR e g AR,
BN RN it THSA SRS A, BT R T 77 R e o & s, BRI A TAE SRS R 4 HE K 1 %2
B TAFQNE RUF %M MAERAR RN, FEM TR DG TR o9 KEE, WS R 10 A e T T it 7
7, il TN GORCRIRE T N AT S B VA E AN S I, A et T v T 7 AT AR A A e

3 4ig

AR RAHOKEER TR E, BN TR ERMARE, HERMLRESHKEE SIS ERE, TR
FIZAHE KB TE T, AR it LB S ) AR s, Wb oA RE it TN SR A HE K S s AT WL T AR IR L35 B,
() ] Joft 42 O R T it M 0 BE R W I, RRAEAS K R VRVR BRI A R . AL, D T S, ARk
SEHEKE I LI RN . SRR TT R E PR R R, RS SR HE K EE RE R ZI AL T RIFIZATIRASH

(&% 3wk]

(UBEAME. "R TRAH AL E M IEAE 4T [J]. 7w 24,2018 (6) : 280-281.
(2] k4. R TR KT # i THE AR T]. BB 615 FH, 2018(35) : 48-50.
BlIERG, =% THRAHKEE THEN K T EET]. Wi ZLELFR (B FH),2018(28) : 35-36.
fEZE A TkAEH (1982.3-), F, HFlfik: d 7 FEdAY; ARFEML: THEHERLBRARAF.

Copyright © 2021 by authors and Viser Technology Pte. Ltd. 59



@( VISER TR - 2021 #5435 55687

Engineering Construction.2021, 4(6)

Wiz R EPLEN ) iR R A
BmAE K F

b E AL B A AR P, #d AR 412002

(] AR s KBNLA B Rt &, 33 7) BB R T AR TR, B—ET ABRAT A, st ahshik, WA aE LR
RARI R VIAT ) ) RS ARG IR T ik, AT S F R A AR, REEAR RAH L, £RRIRRF T ARYE R R 4R
I B A BN R AR Tk, SRR B A kAR A8 K.

[ZBIRALE Kshbu; &) hmse; BTk

DOI: 10.33142/ec.v4i6.3869 FESES: Vv263.14 XHEMFRIREE: A

Study on Scheme of Experiment for Function of Over Speed of Power Turbine of Turboshaft Engine

WEN Huiyun, YUE Yang
AECC Hunan Aviation Powerplant Research Institute, Zhuzhou, Hunan, 412002, China

Abstract: Taking the turboshaft engine as the research object, the study on the function of over speed of power turbine was carried out.
In this study, four methods of over speed were proposed, which were load regulation, cutting transmission shaft, cutting interval cover
and over speed regulating and the basic principle, advantages, disadvantages and application of the methods are introduced in detail. In
the actual test, we can choose the corresponding test method or combination of multiple methods according to different test purposes.
Keywords: turboshaft engine; power turbine; function of over speed
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Improved Design of a Turboprop Engine Test Bench

WANG Xinping, ZHANG Zhebo
AECC Hunan Aviation Powerplant Research Institute, Zhuzhou, Hunan, 412002, China

Abstract: Engine test bench is used to install and fix the engine, which is the key equipment of engine test. The improved design of a
turboprop engine test bench not only meets the requirements of strength, stiffness, thermal expansion and dynamic characteristics of
the tested engine, but also meets the requirements of engine positioning, installation and convenient replacement of accessories, which
greatly improves the work efficiency. The test bench has been used for more than two years and the design purpose has been achieved.
Keywords: turboprop engine; test bench; structural design
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Research on Strategy of Improving the Level of CNC Machining Technology

JIANG Ping
Installation Branch of Jiangsu Mining Engineering Group Co., Ltd., Xuzhou, Jiangsu, 221131, China

Abstract: With the continuous development and progress of modern science and technology, numerical control processing technology
has been further improved and optimized. Modern manufacturing industry has a higher and higher dependence on numerical control
technology. Therefore, it is necessary to enhance the level of numerical control processing technology, promote the further
development of machinery manufacturing industry and ensure the manufacturing of high-quality products by improving the level of
numerical control processing technology, so as to promote the stable development of enterprises.

Keywords: machinery; CNC machining; technical level
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Research on Automatic Endurance Test of Auxiliary Power Plant

LIU Daning, WU Haihao
AECC Hunan Aviation Powerplant Research Institute, Zhuzhou, Hunan, 412002, China

Abstract: According to the technical requirements of a certain aero-engine auxiliary power unit for long-term test, this paper
introduces in detail the working principle and realization mode of the automatic control of the electrical system of the test bench.
Using PLC to realize all kinds of functions required by the test can effectively reduce the faults caused by human operation, solve the
problem of asynchronous control of various functions and improve the quality and efficiency of the test.

Keywords: auxiliary power unit; electrical system; automatic control
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Welding Process Analysis and Quality Control Strategy of Petrochemical Pipeline

YU Haoyong
China National Chemical Engineering the Ninth Construction Co., Ltd., Panjin, Liaoning, 124010, China

Abstract: Under the influence of the rapid development of society, the development of various industries have achieved good results,
so that the development of various industries for resources and energy demand is increasing, which puts forward higher requirements
for petrochemical pipeline. A large number of hazardous and flammable and explosive substances need to be transported by pipeline. If
there are any quality problems in the pipeline, it will lead to safety problems. As far as the current actual situation is concerned, the
overall level of oil pipeline welding work has not reached a mature state and there are still many problems, so it has brought many hidden
dangers to the oil pipeline transportation. In view of this, this article mainly focuses on the petrochemical pipeline welding process and
quality control for in-depth analysis and research, hoping to help the future development of Chinese petrochemical industry.

Keywords: petrochemical industry; pipe welding; process analysis; quality Control
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Study on Analysis Methods of Heavy Metal Nickel in Soil

LI Hongli
Chuanyang Testing Technology Co., Ltd., Dalian, Liaoning, 116039, China

Abstract: This paper will introduce the sources of heavy metal nickel in soil in detail and find out the appropriate analysis methods of
heavy metal nickel through professional research and investigation, such as atomic absorption spectrometry, emission spectrometry,
plasma mass spectrometry and graphite digestion analysis, so as to enhance the analysis level of heavy metal nickel in soil.

Keywords: soil; heavy metal nickel; analysis methods
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Research on Site Construction Management Technology in Mine Construction

WEI Zhongyuan
The Third Engineering Office of China Coal Fifth Construction Co., Ltd., Xuzhou, Jiangsu, 221100, China

Abstract: Under the influence of the rapid development of society, Chinese social and economic level has been significantly improved,
which has brought good opportunities for the development of various fields and effectively promoted the development of coal mine
production. With the gradual increase of mine depth, higher requirements are put forward for mine engineering quality. After a lot of
investigation, analysis and research, we found that there are many factors associated with the mine construction project, these factors
will not only have a huge impact on the quality of mine engineering, but also pose a serious threat to the personal safety of production
personnel. This article mainly around the mine construction site construction management technology to carry out a comprehensive
and in-depth research and analysis, hoping to be able to help the good development of Chinese coal production industry in the future.
Keywords: mine construction; site construction management; standardized management
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Discussion on Hydrometallurgy and Pyrometallurgy

GAO Wenxuan *, BAI Shuming 2
1 Lingbao Jinyuan Chenguang nonferrous mining and Metallurgy Co., Ltd., Lingbao, Henan, 472500, China
2 Lingbao Gold Group Company, Ltd., Lingbao, Henan, 472500, China

Abstract: In the development of metallurgical process, it is applied to hydrometallurgy and fire metallurgy. The hydrometallurgy
process is mainly used to produce chemical reaction under the action of solvent to realize the refining of metal raw materials.
Pyrometallurgy is the process of compound extraction under high temperature and the anhydrous solution participates in the whole
process. Compared with the two metallurgical technologies, the hydrometallurgy process is relatively simple, which improves the
recovery of metals and is in line with the environmental protection concept. Based on this, this paper mainly discusses the above two
metallurgical processes.

Keywords: hydrometallurgy; pyrometallurgy; metallurgical process; process progress
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Influence of Geotechnical Engineering Investigation on Foundation Pit Support Construction
and Countermeasures

XIA Lei
Anhui Urban Construction Design Institute Corp., Ltd., Hefei, Anhui, 230041, China

Abstract: With the increasing number of construction projects, people pay more attention to the quality and safety of engineering
construction. Before the beginning of construction, it is a very basic work to carry out scientific geotechnical investigation. For the
professional requirements of the survey personnel is very high. Technicians need to predict the specific situation of geotechnical
engineering, analyze whether it will affect the foundation pit support and do a good job in the early investigation to lay the foundation
for the later construction. Around the geotechnical engineering investigation work, this paper analyzes the possible impact on the
foundation pit support and focuses on the specific measures of the investigation work for reference only.

Keywords: geotechnical engineering; investigation; foundation pit support; construction; measures
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Analysis of Practical Application of Surveying and Mapping Engineering Technology in Real
Estate Survey

ZHANG Ping
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: In the current period, the scale of our country's cities is gradually expanding and the demand for housing continues to rise.
On this basis, the real estate management system arises at the historic moment and the related reform work is in-depth. From the
current situation of real estate management and land management, real estate measurement needs to be focused on. If we want to
ensure more effective management, we must carry out the measurement work and ensure that the results are more accurate. Through
the analysis of the current real estate measurement work, we can see that there are many factors affecting it, which leading to the
efficiency and accuracy can not meet the requirements. In order to effectively improve the accuracy of measurement data and ensure
the quality of real estate measurement, the relevant personnel engaged in measurement must learn the cutting-edge technology through
effective ways and be able to skillfully apply it.

Keywords: surveying and mapping engineering technology; real estate survey; application
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Application of UAV Aerial Photogrammetry in Topographic Mapping

WANG Zhenyong
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: Under the influence of many favorable factors, Chinese comprehensive national strength has made remarkable progress,
which has brought good opportunities for the growth and development of many fields. In the implementation of surveying and
mapping engineering construction work, the surveying and mapping of topographic map is a more important part. Generally, the staff
will use UAV aerial photogrammetry technology to obtain the required information and data. UAV measurement technology itself has
good advantages, not only can guarantee the accuracy of data, but also is relatively convenient in practice. It can not only complete a
wide range of aerial photography tasks, but also has relatively less time cost, which can provide accurate information for surveying and
mapping engineering. As far as the actual situation of UAV aerial photogrammetry technology is concerned, it can be said that it is a
new type of science and technology formed after integrating many related professional technologies, which plays a positive auxiliary
role in promoting the development of topographic mapping.

Keywords: UAV aerial photography; topographic mapping; application
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Application Analysis of UAV Surveying and Mapping Technology in Construction Engineering
Survey

JIANG Dehong
Shandong Jingiao Construction Project Management Co., Ltd., Weifang, Shandong, 262700, China

Abstract: In recent years, China has increased the intensity of urban construction, which has brought many opportunities for the
development of the construction industry and promoted the gradual expansion of the overall scale of construction projects. In the
actual organization and implementation of engineering construction work, we should actively use the most advanced science and
technology and equipment to implement the measurement work. UAV surveying and mapping technology plays an important role in
engineering measurement, which can be said to be a major breakthrough in engineering measurement. Its most prominent
characteristics are flexibility, efficiency and accuracy. It is suitable for measurement in various environments, which can effectively
promote the accuracy of engineering measurement data and play a good auxiliary role for the improvement of efficiency and quality of
follow-up engineering construction work. In view of this, this article mainly focuses on the practical application of UAV surveying and
mapping technology in construction engineering survey to carry out a comprehensive and in-depth research and analysis, hoping to
help the development of Chinese construction engineering industry.

Keywords: UAV; surveying and mapping technology; construction engineering survey
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Discussion on Technical Analysis of Boiler and Pressure Vessel Inspection

HE Yun
Chengdu Branch of China Energy Technology Research Institute Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract: Boiler and pressure vessel is an important part of pressure equipment. In industrial production, pressure equipment plays an
important role. In order to ensure the normal operation of boiler and pressure equipment, strengthening inspection work can improve
the service life of boiler and pressure vessel. Based on this, this paper analyzes the basic methods of boiler and pressure vessel
inspection and explores the relevant suggestions to improve the inspection technology of boiler and pressure vessel, so as to optimize
the working mode of boiler and pressure vessel and improve the operation effect with the support of inspection technology.

Keywords: boiler pressure; container inspection; inspection technology
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Research on Construction Technology of Soft Foundation Treatment in Bridge and Road
Engineering

XIAO Bingsheng
BCEG Road and Bridge Construction Group Co., Ltd., Beijing, 100123, China

Abstract: No matter which project is constructed, the foundation is an important construction link to ensure the stability of project and
can ensure the quality of the project construction. Therefore, in the process of construction, the foundation construction management
should be strengthened, so as to ensure that the foundation bearing capacity and strength can meet the relevant requirements and ensure
that the later project can be carried out smoothly. In the construction of bridge and road engineering, the phenomenon of soft
foundation is often encountered and the soft foundation does not have good stability. In the construction process, if the treatment work
is improper, it will affect the safety, quality and stability of the project. Therefore, in the construction of bridge and road engineering,
the management personnel should first understand the characteristics of soft foundation and reasonably select the treatment technology
to ensure the treatment effect, enhance the bearing capacity and strength of soft foundation and ensure the stability and construction
quality of bridge and road engineering.

Keywords: bridge and road engineering; soft foundation; treatment construction technology
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Construction Technology of Sand Gravel Pile in Dredger Fill Pretreatment Site

XIE Wenlu
China Gezhouba Group Municipal Engineering Co., Ltd., Yichang, Hubei, 443002, China

Abstract: The dredger fill pretreatment site is prone to multiple geological conditions, showing a weak and uneven structure. The
reliability of Vibro immersed sand gravel pile in hard stratum is poor and it is easy to be worn or even dropped by hard stratum. In the
silt layer, it is easy to have problems such as valve not easy to open, gravel difficult to get out of the pipe, increasing the number of
reverse insertion and long pile forming time. By improving the valve pile shoe, the quality and efficiency of sand stone pile can be
ensured and the bearing capacity of composite foundation can meet the design requirements.

Keywords: dredger fill; sand gravel pile; pile shoe; hard formation; silt layer
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Research and Application of Data Acquisition System for Joint Pipe Pulling of Cutoff Wall

XIE Wenlu, JU Weitao, ZHANG Min, ZHANG Zhonghua, ZENG Li
China Gezhouba Group Municipal Engineering Co., Ltd., Yichang, Hubei, 443000, China

Abstract: The key technology of pipe pulling construction is the control of pulling time and pressure. At present, it is mainly
controlled by field test and previous engineering experience and there are many unstable factors. Through the development of the data
acquisition system for the pulling out of the joint pipe of cut-off wall, compared with the previous manual data recording method, the
data collected by this system can not only meet the real-time collection and detection data, but also more completely record and
display the pressure change, displacement change, pressure displacement change relationship in the whole process of pulling out,
combined with the elevation data of the concrete surface in the groove section, which provides the most direct data for the control
research of pulling time and pulling pressure and adapts to the development direction of quantitative and intelligent pulling
construction.

Keywords: cutoff wall; joint pipe; data acquisition system
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Discussion on Construction Technology of Water Saving Irrigation Project

LI Changfa
Linquan County Water Conservancy and Hydropower Construction and Installation Company, Linquan, Anhui, 236400, China

Abstract: Agricultural production plays an important role in economic construction, but a lot of water resources will be consumed in
the process of agricultural production. After analyzing the water consumption of agricultural production, we can see that the water
consumption of agricultural production in China is much less than that in the world, which is mainly due to the relative lack and
uneven distribution of water resources in China, which has brought adverse effects on agricultural production. In recent years, with the
development of industry and the improvement of people's living standards, water consumption is also increasing, so the water used for
agricultural production is relatively small. But with the continuous development of agricultural science and technology, water-saving
irrigation technology has been widely used and achieved good results. It can not only make rational use of water resources, but also
meet the requirements of agricultural production, promote the development of agricultural economy and realize the sustainable
development of agricultural industry.

Keywords: water saving irrigation; water conservancy project; construction technology
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Cast in Situ Construction Technology of Prestressed Concrete T-beam Bridge in Tuopa Reservoir

JU Weitao, XIE Wenlu, ZHANG Min, ZENG Li
Gezhouba Group Municipal Engineering Co., Ltd., Yichang, Hubei, 443002, China

Abstract: Based on the construction of pre-stressed concrete T-beam bridge in the old gate chamber of the flood discharge and sand
flushing tunnel (also as the diversion tunnel) of Tuopa reservoir, this paper introduces the construction method of erecting the support
in situ and dropping the beam through the sand box and finally completes the bridge construction, which provides a reference for
similar projects.

Keywords: prestressed concrete T-beam; steel support; cast in situ; construction technology
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Construction Organization Design of High Slope

HU Yingshuai
China Construction First Group the Fifth Construction Co., Ltd., Beijing, 100000, China

Abstract: Slope construction is a kind of slope to ensure the stability, and its height range is 20m ~ 100m. The quality of slope
construction is the core to ensure the engineering effect. Based on the analysis of the high slope construction organization design,
combined with the actual situation, this paper puts forward personal views for each construction link, so as to ensure the high slope
construction quality and reduce the occurrence of construction safety risk, hoping to bring reference for the people who pay attention
to the high slope construction.

Keywords: high slope; construction organization; construction design
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Measures of Controlling Cracks in Building Structure Design
SUN Bing
Huachengboyuan Engineering Technology Group Co., Ltd., Beijing, 100032, China

Abstract: In recent years, Chinese construction industry has attracted people's attention. Quality problems such as cracks in
construction projects will seriously threaten the quality and safety of building structures and then affect the living comfort of residents.
Therefore, it is necessary to strengthen the cracks control. Because a large number of concrete materials need to be used in modern
construction engineering, and concrete materials are easily affected by many factors such as environment, construction technology and
so on in the process of pouring. In order to reduce the occurrence of these problems, the staff should make clear the importance of
crack control and strengthen the analysis and summary of the causes of cracks and take effective control methods to reduce the
probability of cracks.

Keywords: construction engineering; structural design; cracks
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Research on Application of New Chinese Landscape in Landscape Design of Commercial Real Estate

SUN Rong
Jiangsu Hanjian Group Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract: With the continuous development of urbanization, Chinese commercial atmosphere is gradually strengthened. Commercial
housing has gradually matured in the city center. With the continuous improvement of people's living standards, people no longer only
focus on material needs, but also pursue spiritual and cultural enrichment. Urbanization is not only the rapid economic development,
but also the need for local cultural life and spiritual civilization construction. Diversified urban development is the main trend of
Chinese future social development. With the large-scale development of commercial buildings, the concept of commercial landscape
design has begun to take shape, gradually moving towards people's lives. Combining traditional cultural symbols with commercial
landscape design, a new Chinese landscape is constructed, creating a beautiful landscape for urban development. Some commercial
landscapes have obviously become landmark buildings. Focusing on the development of new Chinese style landscape, this paper
discusses the specific scheme of commercial building landscape design to promote the formation of urban culture.

Keywords: new Chinese landscape; business; real estate landscape; design
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Study on Noise and Vibration of HVAC System

LIU Xuebin
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of economy at this stage, people put forward a higher demand for building HVAC design, which
requires that the running HVAC equipment will not form common problems of noise and vibration that affect daily life. In this paper, the
common faults of noise and vibration in HVAC design are studied and the corresponding prevention measures are put forward.

Keywords: noise and vibration; HVAC design; research on common faults
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Brief Discussion on Zero Discharge Treatment Technology and Social Effect of Mine Water and
Coal Chemical Wastewater

HU Haoming, LI Manxue
Coal to Liquid Chemical Utility Management Branch of China Energy Ningxia Coal Industry Group Co., Ltd., Lingwu, Ningxia,
750411, China

Abstract: Based on the comprehensive evaluation of the zero discharge technology, economic and social benefits of mine water and
coal chemical wastewater, the promotion and application of zero discharge technology can realize the overall recycling of water and
inorganic salts and the product water can be reused to the circulating cooling water station of the chemical industry park. The inorganic
salts can be sold in the market to obtain better economic benefits and eliminate environmental pollution. Through commercial
operation, the company has built the zero discharge of mine water and coal chemical wastewater into a national demonstration project
of saline wastewater treatment and the company will also become a "leader" in the field of zero discharge of wastewater treatment.
Keywords: pretreatment; salt separation; evaporation crystallization; freezing crystallization; zero discharge; environmental protection;
social effects
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T g A0 ARESLIUS EUARR I B I8, [KItk, 01 F=/KIE 75 AT UL, 01 FRKTEREN A2 Sefistbith 2 &, St N
i SRR K AR, LR ERCR . A= AKE N A2 Jhdt—25 ik, EBRBIAKEE, HRKBES Rikbr. A2
FEKHEN 02 3 —30 L BRI K H 1) COD.

PR R KAFIE, TES Akt 3N T30k, DA s K IR AR B AR, Frig SR N K LE R TH AR K B R 38k, ARy
TAED PR R FINE A FT, TER — R R B SRR e E AP A A AR A A B, DA s A AL AR B (1
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JORFRHEREE . R AR s R COD FNEU AU T 1 I T AK Bt A%, MERE AR IR

2.2 RIKEHH S B RARLZER T AR

2. 1. 1 gy Hh T

SRR Je it NI ERAE, ARG HE NN 8 R GU AT 4y ShACHE, 32 B FH 490 308 JEE 11 38 o 255 7 (6 15 80 TR T
HhHENGNIEFE KM, BRERHR 25 AU RO, FREEGNIE RS RN T0~80%, FRERIRAEE RN 90~93%, H
U AN 65% /4547, (EAEARGNIE R G ISR >8T%, BRIRIREL R >99%, HHIYIAEHE>80%. Ei%5H A
T Huisgeaeoom or shPEReLr MUMSRE & . AR e I I S B A m R ANIEIR, @it 52 K J1<42bar, KM
BB IHEI A S TT, RS SO42- AR 2 >98%, Cl-EEE<0%, HHUEEZE =>80%, Heik[aliiZ >85%,

SR RGNS B )G, PIEF KM SN B ik 95%LL b (5 TDS BIELED, H A7 &tk 90%LL - E
BIE) CI-JENT ghIEr=/KMml; AL R, iEoRMIEREREN & R Rk 92%Lh B (& TDS HItkfD, B A=K 99%
DAL EE A5 ) SO42- i A B AE 4Rtk . et o] W, 2N RGEA T R EM D HECR, @iEs )5, KPR
TLEAFNBR BN IE ARG 2 T BN 1 5

FEWH AT T @B RBIER, 8175 /15IA 100bar, $ 7#K TDS [HARE T & K45 RS HKKRER, A
R4 B R R IBIE « MVR RGN 28 R 45 i R G 52 A ARESE IR 1 XU, 38N T BREENE RS, iR T RAIE1TIH
Fag AT SEE,

e, TERRERENGS f eI n T SRR R G, KA VR R R AT 258k . BT AR BUE AL TR KA WL
WEERLR, AN BT KRG M=K WOKIENR FECAEVIE RGN B RFR, 2 T 4898 1 IF e 817 LA B RR
ENEE SR AERE, WO A RS, AR FE M BRI A WL R e fe s M AN &5 I Bh 40 B (A R

2. 1.2 EALENSE ST

YISy 2R G HIR K Sl ik 4 e HEANAR BTG, AR BICR: MVR PR K+ b IR R R 45 i R G SeiBid PR IR Y
BB FNEIE WA . AN BIEWMERESLS . Bo. TREHAKEMME&E. SasnbER
TN 2 35 435 i 5 DA AL B T2 (R WA P 5 4 D 2% 5

MVR (10 55 AR Ji7 B R 28 9 S AR 75 B FHA B /KA B IR ZEIR, SRR NS0 J5 4 o LR DRIV fi B, Rk NZE
RINFAGEAE IR IMARIE . —IRFRINERAR B T RAFH, WA S TR H . FfE G izE K 4 AL,
MVR ZE & 45 BA DU R A IR4e L, #ORm, TE AR, LEEREMR, 28K | MifE KRR KL A AR R 1/6~
1/5 CHPEIASRI REFER BT R ), 3847 AR KK BRI

2. 1.3 TRIRANA RS St

JRIK R g AL G A B AN IEIRK, KR E BRI, A EMAD 2 A RIE IR
VD A 5 o UL PR B AR T D /S, 7 AN R 8 A P52 o U P R A AN B SR PR Re R, SR T “ VAR 45 A - RIS B +MVR S 1
WEEE” AT, AR RN B AR, ] S vk 45 i VAT 5 (NauSOs « 10H:00, TERYERRd B0 43
BERE NI RILE 5, IERLGE SR IR RN RN MVR SRHIEIAGE W%, AATER N, BRITOKRERMS K. B
UR2E S AR BRI NG IE TG, &I ghiE oy 55 )5 (7= Sl oK [ B SN S5 S e AT AR BE T2 B aiE o B Ja koK —
73 [ 21745 45 i IR AT AR B T 2 B U NI TR 45 i R it — 2D = LR TR AN, 4087 25 J5 B IK 1) 5 b — 30 40 ik N 2%
e It.

2.1.4 FE KA BRI

FeERZE R RGN F AN S BRI BR RN S R e HE R I RRRIR G, BT RANNARKZHT, 4R
& S H R RV AR ST RS, GEFRBEREN, UUEH R KBS, FEhE R4
Bk SRR B PR 28 A 2 i T8 S DR K I 38 3 B R TH AR AT J R e AN B IR IZAT

3 W HKFEN T EKEHBmMmRE &

3.1 EIAKKRREEE

et 18] 7K K 5 3k B4 2% B AR KK B AR bR, [EIUSRIE R 81%, AL T3 X FIVEMEHK, FREET 248 Fl T /K
2409 JiMi, FFLKEHIE, CRIEEREFFEB, D15 R, IR K K5 KR K BB A B 0 1 H . S I FR AR
IMrE:

MR
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R1 ORI EIRKKER

el 35t B LA Febr R B S Ras

1 pH {E TR 6-9

2 S mg/1 =200
3 TDS mg/1 =500
4 CODcr mg/1 =25
5 A mg/1 =3

6 M3 Hs/cm =700
7 AT mg/1 =100
8 T NTU =5

9 =50 mg/1 =10
10 7 it Kl S C =40

3.2 BlEgRtmR RN E
SAENE FRAMKT “GB/T 5462-2015 TokEL” Fruf A (G Dok 3k — bR vEE R . S~ H 3,99 Hmith, ik

A IR BRAE T~ R4 o

®2 SHUPERREEK

P ANRMEN, ZPENE, NTLHEEERR . AR, KRS SR, Lokt

7~ L

Prife st 7. A

TiH X PR R AE FIE

S % =>98.5
K5y % <0.5
IKAED % <0.1
. BT % <0.4
TR T % <0.5
FJ¥ (R457) % =75
RAHHR (TOC) mg/kg <30
B (BN mg/kg <10
Al3+ % <0.3

Sr2+ % <0.3

Fe3+ % <3.0

BREREN T FUSAMEK T “GB/T 6009-2014 LML T /KBREREN” bl b I T 28 —28 AR B R . A= H 4. 32 Jmih,
B =T ARMIBON, ZBEANT, NTAHEEERKIR . B, SR, 408, SAREN. JeRlFrm. oHrt
SR PR AR TR BRI AR IR E T T R .

®3 WmEBRPIRREEK

T H BT e BR AR s
BRERAN (Na2504) % =99.0
K5y % <0.2
KA % <0.05
AR (LLEETH) % <0.15
Ak (LLCL i) % <0.35
B (Fe) % <0. 002
HE (R457) % =82
SA P (T0C) mg/kg <50
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4 WHKFFEN T RAEHME SR

4.1 FHHSISER

TR FH AR TP ZHEA oy B S K R A B HE RO H G 10 A Y 2 A A R fig COD L = 8055 )
PR, R SR E RO AL S S, Bk 7 — LR AT 5 1 TR LM FHR U LS N4, A
Il SR K Ak B2 HE TR AU R AN BOR IR R B 77 1 — MK BRI A, O B X R H 4 ot

4.2 FHHA RN

FEZIH S e b, 24w K b B AT A 78 70 R ABAE T PR AR IR FE AL BT TR G, SR “PRZE AL AR B gk T
FAL TR K COD MV MR AE L, SEEL 1 HAL TOK I 2 k4, St 1 OKIECR, s oK, 8 1o 8k %
ARG ARG, 58 THRORA L7 %M. BUH iz f T iEs oy BhBoR, B M &M A iR, A
FIZ& R A8 St A DL EL AR ARRR B SR BE I U, RV R 45 B R 77 R AN Lol K AL A IR
ABHRUR & A8 R A, RO T BOKANERER,  fRI T IR S, A TR OKIITS By, D T E, gl
R T R 25 R -

BIH B EIREAT, bR EET HKRRAL TR K FHTREAR BT, AR “CFHR A RBERIE e
BETBORGREE, BA BRRRAE  RHEAL TR AV AL B TR AT K RAP I B R A7 B s T8 i 3 RN
AHES e b 7K BHIRAIR B, AR 7 HESGS AR PR TG 4, D9 AH B AR EEK BE R M 1 B KTk«

(&3]
[IJEAR, fRFrde, RIF Tk B+ L T07 e d A0 3 F M M]. 465 A Tolk 4 R4, 2000.
(21450, TAK. AR TR AT HREA P A G # B E T, BARMFHEA,2015,43(1) : 120-124.
EEEAN: HEH (1985.-), &, TREKRBERERA, Xk, AFARFT, TRF, FETEAELLEA
H 3 RATHHAER A
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B2 PZT Mg B9 82
BWE el REF BLH K H
BHFENFEMHIAFE, ERFEHEDEMF EE@LF DT, 28 A~ 238000

(BEIESREAELNINEY, ELHEREFTETEZN—ERR, EATIL, £FF. A8, BEFF4M0HK. L PR EIEZF
5itit, RAT RABEAET B EEEFPITREEE, A EHBERAEGHR, AL RRETQETTRZD,
[RBIRIPZT Rk, BAAd; B8, EUMt; vk

DOI: 10.33142/ec.v4i6.3844 FESES: TM22 ERFRIRTE: A

Effect of Doping on Properties of PZT Ceramics

ZHOU Liping, GENG Qizhuang, ZHAO Xinyu, CHEN Wenjing, ZHANG Yang*
Chaohu University Chemistry and Materials Engineering School, Chaohu University New Functional Materials and Fine Chemicals
Institute, Hefei, Anhui, 238000, China

Abstract: Piezoelectric ceramics are very important members in the functional ceramics team, which are used in industry, military,
science and technology, medical and other fields. The influence of different doping elements and doping positions on the piezoelectric
and ferroelectric properties of PZT ceramics is discussed and the development direction of PZT ceramics is prospected.

Keywords: PZT piezoelectric ceramics; doping elements; doping position; piezoelectric properties; ferroelectric properties

515

19 £ 80 AEARHI, JE BB B SE R DL AU (R BN, MBETTG 7 R sz fg i s . S8 — B BaTio,
JEHFE, EF 20 g, SE[E B. Jaffe 2 AR T EE BaTi0, [k HLEFEARER A PZT S B, 2 H I B 28 1 5
BEFE SR RTHERE T — R8s BT UL PZT A% R B I FE P LA LA MR RS, 7R MG IR EIAR « AT IR . BT P2
JAE 2CIE . TR PR AR I ST Hh R BUOL S, BT DUBT SRS 1R r B RS B T PR R . (HAEBEE IR R Y 1) R
Bilhn, HUE AR, E TAEREET 400CH, SEMESER MK BERSIERNEEMIAFEERST, /545
SN G B A R fE R, BRI AT RIS Y B PR RS R N5, R SRR 2 1) [ SO R AR A e ) i
FIVE S B ) a8, E R e P P TR 7 P RS X S T RE PR B8 R JR AR TR AN 25 /N

1 ENLEE

TEXS PZT B 5ot fE R, BEARNGURIL, FEAERTE MG R AT DB R R, A BT 1 Re 5
H . 525 0T RE A B USRI RN, (RAIE PZT Sk A gt ™

BRIENAME FRREIA 5 AN Y SFNBa. B, KRNBENEE5K.

x1 PITESRRBERE

W

BARRH BARNE

RIEEES BRENERE TSRS A Srsl B AAlia, M SR % i i 4.

[ENIECES BRENERE TN SRR A Arsl B ALK ey, A& AIF LI s E 14.

BB | BRENERE TN SHERILE A G180 B Az KIS, AT EATE IR R iR . (AT BB s i 28540

e — TR AL AN A T AT B, XK T AR E A GRS AR, 3BT DU A SR L I 52
e A ST R EE 2 AR R S B T DO R 82507 SO0 R i RLEAT B A

LR RESLEMBIS NI, XT3RS, TR RE RN B2 10— T T AR AR ARG R, B AR R R
AIECE L 5y — 5 T A& Fa s (R 52N

2 ST ERRIEIRNS PZT Bt RERIFZ N

iy R IR OC R PLT BAOTE R E WICE, LT RIENIRE, GaRmalic R PLT ks,
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W 53 T PSZT EAT AN R I, A [F) 42 o i RHAR A R s i AN R, B IR RRESERT 4544 . Jdid SEM W
SRR TSI I, Bl 15 2 2 A o AT Bt )y, 3 B (R A2 B 20 bt IO B [RIVE T, a8 il o 2R 1
NI ERL I A

I BIE AT AEE, SEiTRB AR 0. 4%mol B, FENEA BN B EUS A iR .

IRBETT I, FEMRIRBL (<<70°C) I, AR TR SRR AR E I TR, JCHAERI TR BB T 0. 4%mol
Jei, ARG HUH H B A R B R TR R AR R, [RIRE, TG 3 BN BRSO B A

FErERe T, BEFN ORI, i A do SHLEAE G RA K 30 2L Je i RS NS, fERi TR B A B
0.4% (BE/RAMED KikFIEE. JEicRB IR 0. 2%mol B, HULWLS B QA EIER K, MEMTTRSRNE
T SR o

SN AT AR, AR NS A T RAFERT Ce™ Rl Ce" BiRE, Uit RBIEL 0. 4%mol LR, Ce &b
5 ABO, FEERH S5 R 1 A B, FERURIES 4. MEICRBARTE 0. 4%mol LA LI, F#E45 Ced+£xHUR ABOs H B A7) Zr”
ALY, AL

BRELMERETT T, MEITCRIBIELE 0. 4%mol I, FA 5 R IIF AR AL 38 FE 5 5 K H B i o B

3 $BZTTRIE PZT RGBT PZT S AERIENN

ABO; BUELERAT 25 44 ) S A o PR AR O B TR AR, 2o A AN B A, AR TRARBORET A AL ES T N T AR
MR RS E, TR EUING B AL 40 A 0 i i 0 i B

WEFEN R AR 20 il il 2% T A 00 B 73528 1) PZT R FBEE, SR XRD XJ WA R A G5 M kAT 70 b,
Fu A LA B A5 A BN W BE AR R FEL R RE AN R FEL R RE O RE I . SERRR ], Toit A B IRIEE B B Ak, BRI R
FESERT 2 . SRTT, A AR ERI BN S a S 85 X #2230, T B A8 R MERI B SN n S 4k X #e 3. Ak, 24 A
LA B AL AEEABRET, A MIIBZRIA BAUE BPERREAR T B AdB 4. WIRZ 0 # A AL A B IR, A SrB 2R 10
fERIREE ST B OBk, HAGREEE L B 8407

4 2518

JE P BN DR B . —, BRI R A EH AR A A M RRAE &N T T & T 2 R
B EIS AL, BEA N AT DU HER AR BISC I PERE R R, AT AR B4 s MERE R H .

PZT VR BB AN, 23] T AR M A — i . BT A C &S IR SIS0 T FR B 4
F, HFHBIFRNRIES T REAFRTT AR CH SRR, FIangemersy (KW S EE. ROEME, B AR
FWIL, —E v AR IE T DA A RS A U R D Re e 2

HETH: ZHERKARREVRELTE (KJ2018A00458), S~ BRI E 31 % & H (KYQD-201714), [H
KPR EQFINZITH (202010380016), Br4ERHHLAIHIIFALITH (WWFH-202021, WWFH-202022)

(&% 3CAk]
(11548 %, EmH . IR E o2 (TAD) M. Ao B2 WAL, 2002.
[2]Galassia C,Roncar E,Capiani C.Processing and characterization of high Q. ferroelectric ceramics[J]. Euro
Ceram Soc,1999,19(4) : 1237-1241.
(B1FHE, ERE, anRES FR@EM A RIAREG L ELES [J]. fLHE, 2005,15(3) : 36-39.
[4]Y Saito,H Takao,T Tani,T Nonoyama,K Takatori,T Homma,T Nagaya, M Nakamura.Lead—free
piezoceramics[J]. Nature, 2004, 31 (432) : 84-87.
BIFRER, a X R, B E%. Fwul skt i gL R0I]. E& 5% t,2005,27(2) : 131-135.
[6]G L Messing,S Trolier Mckinstry,E M Sabolsky,et al.Critical reviews in solid state and
Materiall[J]. Science, 2004,29(2) : 45-96.
[TVREL, B, 4. Sbo0: 45 44 3T PZT JE .1 RMAL LA 5 ee e ®2vm [J]. w8 F 7o 5 404, 2005, 11(8) : 34-37.
[BIF X, ME, e, EERE—B FHRENFIFF [J]. AR FH, 2020,69(21) : 73-85.
[9JFEZE, A A, & & Mn &2 xf Al $ 2% PUN-PMS-PZT f Z /- st ee 9 om [J]. F E MG &, 2020, 12 (1) : 41-46.
(10J BRI 3, TRF 5, Z REARSE. S 45 JL %F PLT [ W[ & 1 RE B9 o [J]. Zh gEAT %, 2008, 24 (3) : 379-381.
EEEAN: AWFE (2000-), &, BMFRA=%4, THFELEMHITEELL,
BEEH: K (1982-), F, BI#HEZ, L, TENFHREENFHEREEAR.
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CTREED) WAL

TRER, BB TR, TECLRE. U TRE. A TR, 9L TE. e
P #hggings ., LR @It TREM IR, MRIR A,
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