A

2717-5375(print)

ISSN: 2630-5283(online)

i

ENGINEERING CONSTRUCTION q

HEER

i

B
I
£
[l
it
i
PE

f

B SR

D

www.viserdata.com
mEJEE13 @ Viser Technology Pte.Ltd.




2HA QT

WERI S EPRA S Viser Technology Pte. Ltd. )BRIIFHINE, S—
RSN EEMESHLIFREN., BIAE—XE8RaEXRRA.
BERERNUBERNBDN, BEFEMARPEIET., KX LSE
5% AMEBEBNERAT. TR “EBRKRNIL, BHFAZR R
=, SERMIBIRR, RNARTREBERIL SRENSIEXR. B
FHOeIHT, it “BH-ME" NARGE, ILEPE. FHIVEAM, B5
IR, FFPERIDTLNERRTHE. RIMNBEREEREWK. FE&
NARER, AHEE ‘BN, BNE, 881" NEWXFRE,
Hm—mR, H—K “Bl. BR. BRE" BEIFELRE.

Viser Technology Pte. Ltd. was founded in Singapore with branch
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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
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Analysis of Project Cost Fine Management Based on BIM Technology

HAN Liang, WANG Jiang
China Construction and Civil Engineering Co., Ltd., Beijing, 100000, China

Abstract: Under the influence of modern information technology, the current construction cost management is gradually developing
towards the direction of fine management. As a typical modern information technology, BIM Technology plays an important role in
improving the level and accuracy of cost work. At present, BIM Technology is widely used in engineering design, quality management,
cost management and other aspects. BIM software can improve the accuracy of engineering quantity calculation, calculate various data
efficiently and accurately and adjust various parameters flexibly. Therefore, the staff should make clear the advantages of BIM
Technology in cost fine management and further increase the application of BIM Technology.

Keywords: BIM Technology; project cost; fine management
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DOI: 10.33142/ec.v4i5.3696 FESES: C93,G45 HRFRIRAS: A

Analysis on Control Points and Promotion Strategies of Whole Process Engineering Consultation

YUAN Shiyou, CHEN Ying
SIPPR Engineering Group Co., Ltd, Zhengzhou, Henan, 450000, China

Abstract: With the rapid development of Chinese social economy, the corresponding infrastructure construction is increasing. Based
on this, the whole process engineering consulting service has played an important role. Adopting the engineering consulting mode can
effectively avoid the risks existing in the engineering construction, maximize the use of engineering construction resources, improve
the turnover and utilization rate of engineering construction funds, so as to achieve the ideal management effect. This paper analyzes
the key points of consulting control in each stage of engineering construction and gives some suggestions to improve the level of
engineering consulting control for reference.

Keywords: whole process engineering consultation; control; strategy
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DOI: 10.33142/ec.v4i5.3688 FESES: TUT1 XHERFRIRAS: A

Analysis of Refinement Construction Management in Construction Engineering

TENG Chao
Nanjing Science and Technology Innovation Investment Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: With the continuous development of science and technology, the construction project management mode is also in constant
innovation. As a new construction concept, the refinement management mode of engineering is widely used in the construction
engineering management. On this basis, around the construction project management, this paper discusses the specific application of
fine management mode, analyzes the problems existing in the application process of fine management and expounds the refinement
management measures for reference only.

Keywords: construction engineering; construction; refinement; management
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Problems and Countermeasures of Construction Engineering Quality Management

ZHU Jianling
Heze University, Heze, Shandong, 274000, China

Abstract: In recent years, under the influence of many favorable factors, Chinese comprehensive national strength has been
significantly improved, thus creating a good foundation for the steady and healthy development of Chinese construction industry. The
construction industry is not only related to social development, but also closely related to people's life. The quality of construction
projects is directly related to people's living standards. However, as far as the actual situation is concerned, the overall level of internal
management in Chinese construction industry is poor, and the supervision work is not in place, which will lead to many dangerous
accidents, thus forming a certain restriction on the harmonious and stable development of society. In view of this, we should pay
attention to the quality management of construction engineering, so as to ensure that the construction work of construction engineering
can be carried out orderly according to the established plan and ensure the construction quality of engineering.

Keywords: construction engineering; quality assurance; problems; countermeasures

515

AR S AR B AR SEPRTE R UL, AR LR AR R A TR A B B AR I E s, RS @R LA
i FH A7 i A T RCR B DR o 300 S0 2 B0 i SR R R A8 B AR T A TR A IR T 0 A, JFx e A2 AE Y
IR T A R (A

1 REEENEEMY

1.1 AFTFREZALERLR

FEREAE AT AW TR T, @R TRAT WA A T BRI, 5 LRI AT P9 0 5 4 B e (8l
FERXFPRIEH T, byt el EARLRAIE 5 5 RS RREARE AR, A i 3 B A2 7 BN N TR A B
TARACFINUASRET o 355 3t Ml SE B DR, AR 14 e ¥ S s SR R o B T AR A fRAIE R 5 27 T RE 6
BB, AL R AR5, AT s Ablb (55 40 S0 A4 BE Al AR AR SR A BE A R 4T 18 S F R fif o

1.2 ARTEENERRE

PRAUIE S 3 TR 2 A P RO AN RCROS T i A SR Rt B R R R A e K R e g i AR R Sy, X 2202
RN TRET 55 RAR N S AW 7 22 S A7 A BRI ORI o o i A1 J BT 5 08 X S 370 46 1 o PR 8 R B il R 52
Wi, TR T DS B ARAIE f 5 AR BT R 7 D) S v S R AR E I LA . @SR AT AR — A 2R TR, P
DA R0 T A 55 46 BRI E 1 B 0 B BEEA ST, V) S P S A TR AR R R B AR

2 BRIERTIEREEEXFO

2.1 EEBASRREEERIRTE

R TIPS B TAF A RN Z R, Frl TAERATRGRN A, PR B TR AR RIUTAE, 5%
WEGSER T AN 2T, ARMBUEM I, AR E 251 K™ E AR A8 (H2 R TR i R B T
VESEBRIG DUR A, B TARE N S24% T TAR B SEREAEAE #AF AL — 02 IR BRYE, WK TAR BB 3T Vel 2 9, IR L
—URIISGE TARRISE R, IR VI SERvE SRR BT AR, R A H B Il L A P TR ] — S8 b ko DA e

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



TR - 2021 4% 51 @' VISER

Engineering Construction.2021, 4(5)

KRR ST RIEZ BRI KA, REESSFEMEIERWETHK . FECER i 8 32 ZAR 2
TR B B> BT SA R, LA 0 s A7 75 6 i k) e 0 M R T R, XA S S BB B
REBERIN G, Todn i, MASEREZIARERY . B, B IENREES ST LEEHIKRK
B, BSENEIREEE, B LATSE 2 5 TR A 5 B0 DA R 4

2.2 B IREREEEHEATE

FARA RS LR T L TAERERE A LA P INTT B, 5o B B B8 B 24 45 45 S 18 Dl R A 20 7 SR 1k
Hof A T it L 2 n AR A (R 5, il e e BT B B, RS T LAERISLitiss T HE IR S . sidlin 45
PRt R, AR 22 I AR A b A I SRR 1 i Tk FE (4045 5 T, T BRI B ) ) e D AR A . HR,
A — e S AR ] T LR R, (E TR ST R IR I LA AT, SRR TV R A A B AR
FAYTISZ i 5 HE ok, AT ] 2 S0 DA R T 2 At i 22 i

3 RS LREEENBHIETE

3.1 ERREEE, BHEXTA

TRK 77 FE A TR 92 B AT ML T 3 R (/8 L, 4 8 00 R o L A A T D S 4 T o, Aok 2 30t 1 o
PR TAEN R TAE A PR TARBR STk AT VEAN RO R 43 6T 7 75 2 A 4 170 o 2 8 B 9 AT 7 5 m DA P A
B ARG T AN B T AENLCS e AT 1 o 7, AT B (0 388 G it 15 & 1n) L ) R A

3.2 RSBt RTEEANRS, ENMNEFRAANESR

i SRR A T ERA TR I, R0 L RE DA R A — 2Rt TN AR SR R A X AR R, TN B
BN ACE AN B2, BT AR AR A AR 3 Tt T TAE N 1Bk, 3 75 B B2 21 st 808 A I LA, X+
B TRRAT W LB A R R AT 22 3], BT TR T AR AR RR. Wk, BRI OVIEFEERS 46
277 T SR DA FE Bk HE B T TR DA R 2 BRI R, AR L3R LA TN S &K, B 2L
RO 2 B0 TR 5 B R LR I AR TR T

3.3 THIRRAIRILEIRIR S, fMREF I AERETE

AU T BTN 2 A R 38 SR 20 7 R 5 VR BN R N, S5 P 1 ) i 7K 1) R 2 B
RS TREAT Mk A 3 5 4 T 3 ()™ R, R SUE L B AL B SR B RS R R, R EEM LA A G,
IE BB 5 T TR R B RS AT VRO R 43, PRAIE AR BRI RCR AW T

3.4 MABEFMEREETENE

W, EPXETAIEE B TSR TR, AR T B RO R AT A A R, JF BRI T 0 AT
T G it T AL A2 B A FEAS R DR 2 (A s i BUSEARR I  R H B. FLUR, T A S U A R S AR RE I DA 4
SR, T TR AT S A M U AT 256 b, AP BRI S A AR N R, Xt SRAIE 2 S0 e i
TR R B TAPRI R ks DL SN RS A8 10 E BUMCAZE AT LG, SRR ReRf R S T AR = e %
IRFRUE ESR . fa, EESAMRMILN, EES e SR TR, FERI SRR R, SR RS

3.5 MFHEIAREIRTIE

BB 5T TN AT EORZE S, AR S B B A, B il TR T SEPRIGOLtH A&,  i E AH B AR S R A
M. A TREEN TRERESHAMR, FEMAMHIA RN AE, E&EIHY LR RMAES, JFEfRTT
S nERE . X TN SR, B ST A ROk, TEREVE S UM B I, R R R AR
5, EE R IR LN R AR, R BB LR LRI R . R A LR 2 A ek &
Bope . BRI L 25 R EORE S R LIRS, MAZZHE M TR N B 5T, AR T & .

4 GERIE

BRI, — A e RN TR E W AR TR L, XS TR T HEmMER, WA —A3F
T BURRIGTE DL, B4 B2 a4 TR e T i o™ 8 S, BT DO T DI SR e AR 1) R kA, fEAL SR
it e A TR AR MOIA%, T E R4S A LhrIGOORBEIEE A i T 12, JF Hl e e e s m R, M
T AfR PR 2 SR R o B AR B S B 72 1 R AP R B AR, IXFEXT T ORIE 40 TR ARt T, (Rl T o o
RFED R AR TT LA B RRR 1S B E F

[(&E k]

(FEE, BHR MW, S RATEREEEF AP AL I FET I]. EE,2020(34): 117-118.
[2)4f gt BRI B IR EE R AN RARJ]. e EEM,2018(12):216-219.
BlEEL. BRI EREECEFENFE AR RKHITI]. F4400 K, 2019(7) :108.
Ml Ze ZBRIBEEFENEARERESRRNI. EERAK I, 2015(3):48-49.
(Bl BATREETE P HFAWN AL FOo sk F W ] I E A, 2015 (13) : 289-294.
EEEAN: REWK (1972.15), F, ElkKk: IRV AF, it TRENM YRR FEFKR, BHK
Fa. TR,

Copyright © 2021 by authors and Viser Technology Pte. Ltd. 11



@f VISER TR - 2021 55455 4F5H

Engineering Construction.2021, 4(5)

SR 5 R R IR L A e A A B 1P BN SRAREAY

# &%
HIBHERAGEM EHMEAEE IR S EX B, #4548 L7 843000

HEEI L F R, KREZAIRTLASZ T AAGHEZNHATRITLEMEAERY, AREFLESNLE XK EWEAL
AR AR mAE, AMMNMTTEAIAGELIRAERETISHONEK, 2EIRENHIMAREMNAAR, FRERAIEREZNH
FHRS, AT FEHBLIERNRBAENEAILEIATERAME, ER2AEFFALGEI I/ IRTIENEELE
FelG AR, 2R S ATERFERRL, REEA AT LB BT IR TR BB MR ZEGRE, FTALE ZRANm
VARNBGATFR 5T, I 29 4R B 3 TARAT Ak 69 A R S04 B R R AS B ARAR GG SR B4R
[(REF]ER A, RAELREFE; F48; SR

DOI: 10.33142/ec.v4i5.3701 FE S TP3;TUI XHERFRINED: A

Analysis of Problems and Countermeasures in Construction Quality Supervision and Management

HUANG Zhigiang
Xinjiang Aksu Housing and Urban Rural Development Bureau, Aksu, Xinjiang, 843000, China

Abstract: In recent years, Chinese construction industry has made comprehensive development and progress under the influence of
many favorable factors, which makes a large number of construction projects in various regions of the country emerge in time and
people put forward higher requirements for the construction quality of construction projects. After a lot of analysis and research, we
found that there are many factors leading to the quality of construction projects. In order to effectively avoid these adverse factors
causing damage to the construction quality of construction projects, we need to implement the supervision and defense work in the
process of actual construction work. However, as far as the current actual situation is concerned, the supervision and management
system of Chinese construction industry has not reached a complete perfect state, so we need to make in-depth analysis and research,
S0 as to play a positive auxiliary role in the sustainable and healthy development of Chinese construction industry in the future.
Keywords: construction engineering; quality supervision and management; problems; countermeasures
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Mechanics and Engineering Application Analysis of Unsaturated Soil and Special Soil

MAO Zhiliang
Xiangyang Road & Bridge Construction Group Co., Ltd., Xiangyang, Hubei, 441002, China

Abstract: In recent years, great breakthroughs have been made in the study of unsaturated soil and special soil mechanics in China.
This paper briefly analyzes the unsaturated soil and special soil engineering quality detection method and based on this to explore the
mechanical properties of unsaturated soil and special soil, as well as its application scheme in the actual construction project, hoping to
provide reference for people.

Keywords: unsaturated soil; special soil; mechanical properties
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Measures for Crack Treatment in Civil Engineering Construction

WANG Shenglong, LI Zhou
China Construction Civil Engineering Co., Ltd., Beijing, 100000, China

Abstract: The rapid development of economy has greatly promoted the development of civil engineering in China and also put
forward higher requirements for civil engineering construction. But in civil engineering construction, because the main construction
material is concrete, one of the common problems is engineering crack. The appearance of concrete crack will greatly affect the quality
of construction. If it can not be solved effectively in time, it will bury a great hidden danger for the whole project, which has a serious
impact on the service life of the project and has a negative impact on the social and economic development. Therefore, in this paper,
we mainly analyze the cracks and the causes of the cracks in civil engineering and put forward effective solutions for reference.
Keywords: civil engineering construction; cracks; treatment measures
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External Wall Thermal Insulation Technology and Construction Key Points of Building Engineering

WANG Jie
China Construction Eighth Engineering Division Corp., Ltd., Jinan, Shandong, 250013, China

Abstract: In the process of development, the construction industry should recognize the importance of energy conservation and
environmental protection, which can effectively avoid environmental pollution in the process of construction. At this stage, the number
of urban construction projects is gradually increasing, so we should further research and develop environmental protection technology
and materials. For example, in order to further reduce the use of energy consumption in the construction process, energy-saving
technology should be used for external wall insulation construction, which can not only meet the requirements of environmental
protection, but also improve the wall insulation effect and achieve the green development goal of energy conservation and emission
reduction in the construction industry.

Keywords: construction engineering; external wall thermal insulation technology; key points of construction
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Application and Related Research of Steel Structure Engineering under Civil Construction

BAO Yufang
Shandong Yuzhitong Construction Engineering Co., Ltd., Liaocheng, Shandong, 252000, China

Abstract: With the continuous development of Chinese construction industry, various architectural forms appear in people's vision. As
an environmental protection building form, steel structure is gradually adopted and applied in the construction. In the steel structure
construction, the technical requirements for the construction personnel are high, so we must control the steel structure construction
technology to ensure the normal production of the construction amount. Based on this, this paper discusses the main application of
steel structure form in civil engineering construction for reference only.
Keywords: civil engineering; construction; steel structure; application
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Research on Digital Project Management and Control Platform of Construction Engineering

LEI Yinfeng
Power China Construction Group Co., Ltd., Beijing, 100120, China

Abstract: For the construction enterprises, the difficulty of project management is increasing. If the project management can not be
effectively carried out, the project quality will be greatly affected. The current era presents the characteristics of informatization and
digitization. Therefore, in the construction project, we can set up a digital project management platform to realize “standardized
management, remote supervision and visual supervision" of construction project. Digital project management and control platform is
based on BIM Technology. Through the use of model lightweight display technology and software system integration technology, the
platform includes four modules: online management and control, comprehensive statistics, auxiliary functions and data reporting. The
subsystem of scheduling management, video monitoring and monitoring measurement is built to realize the digitization of construction
project management.

Keywords: construction engineering; digitization; control platform
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Research on the Management Methods of Electronic Archives of Construction Engineering

TANG Na, HAO Xuefeng, LU Yina
Beijing Construction Engineering Group Co., Ltd., Beijing, 100055, China

Abstract: The electronic archives of construction engineering refer to the electronic documents and their metadata formed in the
process of engineering construction, which have reference and utilization value and are kept as archives. The management of
electronic archives should include three links: electronic transformation or input of archives, storage and backup of electronic archives
and query and utilization of electronic archives. The key to the management of electronic archives is the selection of software and
hardware in the three links, the workflow, work standards, division of responsibilities and the effectiveness of the results. Electronic
archives, like paper archives, can not be modified and consulted arbitrarily. Necessary security settings are important contents in the
management system. Security includes the confidentiality of archives and the security of the system itself, therefore, login and
modification must be restricted.

Keywords: electronic archives; management; arrangement; security
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Establishment and Improvement of Municipal Engineering Management Quality and Control System

GENG Yongrui
Wuhu Economic and Technological Development Zone Construction and Public Utilities Management Office, Wuhu, Anhui, 241000, China

Abstract: In recent years, under the influence of many favorable factors, Chinese social comprehensive national strength has been
significantly improved, which has created a good foundation for the development and progress of various industries and effectively
promoted the comprehensive implementation of urban construction. In urban construction, municipal engineering construction is one
of the more important work and municipal engineering is an important foundation to promote urban economic development, so in the
organization and implementation of municipal engineering construction work, we must start from all the details to ensure the quality of
engineering construction. After investigation, we found that the effect of municipal engineering management is closely related to the
quality of engineering construction. In view of this, this article mainly focuses on the establishment and improvement of municipal
engineering management quality and control mechanism, hoping to help the sustainable and healthy development of Chinese
municipal engineering industry in the future.

Keywords: municipal engineering; quality management and control system; countermeasure analysis
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Soft Foundation Reinforcement Technology in Municipal Engineering Construction

AN Yunfei, JIA Tenggao
China Construction Civil Engineering Co., Ltd., Beijing, 100000, China

Abstract: In the process of urban development, the construction speed of municipal engineering is also accelerated, so higher
requirements are put forward for the construction quality of municipal engineering. In the process of municipal engineering
construction, soft soil foundation is quite common. In order to ensure the construction quality, we should do a good job in soft soil
foundation treatment and reinforcement. In the process of soft soil foundation treatment, it should be combined with the actual
situation of the project, reasonably select the soft foundation treatment technology, improve the stability of municipal engineering
foundation structure while ensuring the use effect of the technology and effectively avoid the collapse and settlement phenomenon, so
as to lay the foundation for the smooth development of municipal engineering.

Keywords: municipal engineering; soft foundation; reinforcement technology
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Comparative Analysis of Single and Double Thin Wall Pier of Continuous Rigid Frame Bridge

LYU Shijun
The Sixth Branch of Tianjin Urban Construction Design Institute Co., Ltd., Hefei, Anhui, 231600, China

Abstract: Under the action of vertical load, the bending moment of continuous rigid frame bridge is usually smaller than that of
continuous beam or simply supported beam with the same span and its span capacity is larger than that of ordinary beam bridge.
Therefore, prestressed concrete rigid frame bridge is the main type of long-span bridge. There are two common types of piers of
continuous rigid frame bridge: double thin wall pier and single thin wall pier. In this paper, the pier types of a three span continuous
rigid frame bridge in Tibet are compared and analyzed. The design and construction of this bridge can provide certain experience and
reference for the construction of similar bridges.

Keywords: rigid frame bridge; double thin wall pier; single thin wall pier; structural design
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Application of Centralized Control System in Coal Preparation Plant of Inner Mongolia
Kailuan Yunfei Company

WANG Yunfu
Jungar Banner Yunfei Mining Co., Ltd., Ordos, Inner Mongolia, 010308, China

Abstract: The coal preparation plant of Kailuan Inner Mongolia Yunfei Company adopts the domestic advanced centralized control
system to realize the centralized control and automatic operation of the washing system. Since the centralized control system has been
put into operation for several years, it has achieved stable and efficient operation, advanced automation level and met the actual
production needs. Based on the reality of Yunfei coal preparation plant, this paper discusses the composition, function and
characteristics of Yunfei centralized control system.

Keywords: Yunfei company; coal preparation plant; centralized control; automation
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Fault Diagnosis of Lyocell Process Based on Principal Component Analysis

AN Kang *, ZHANG Jianming 2
1 China Textile Academy, Beijing, 100025, China
2 Grecell Co., Ltd., Xinxiang, Henan, 453600, China

Abstract: In this paper, principal component analysis (PCA) was used to diagnose the failure of Lyocell swelling dissolution process.
20 process indexes of swelling dissolution process were selected for analysis, and PDCA model was generated and the number of
principal components was determined by data preprocessing and augmented matrix. Q statistics and T2 statistics are used to analyze
the fault. The principal component contribution diagram method is used to determine the fault source.

Keywords: principal component analysis; dynamic principal component analysis; fault diagnosis; Lyocell
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Study on Technical Measures of Oil Drilling

QU Xianghua
No.1 Drilling Company of Sinopec Jianghan Petroleum Engineering Co., Ltd., Qianjiang, Hubei, 433123, China

Abstract: The development of oil drilling technology plays an immeasurable role and significance in the development of oil industry.
In this paper, the oil drilling technology as the main research object, for oil drilling technology for multi angle, multi-level,
multi-dimensional technical analysis and theoretical discussion. Based on the author's many years of research experience in oil drilling
technology, this paper puts forward a series of effective application concepts and implementation strategies to help improve and
enhance the oil drilling technology, so as to realize the rapid development of Chinese oil industry for reference only.

Keywords: oil drilling technology; safety guarantee; oilfield production
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Design and Optimization of Chute in Coal Preparation Plant

LI Jing
China Machinery Engineering Machinery Engineering Co., Ltd., Zhengzhou, Henan, 450000, China

Abstract: Chute is widely used in coal preparation plant. Because the equipment in coal preparation plant is generally divided into
type equipment and non-standard equipment, production equipment and conveying equipment and connecting equipment between
these equipment belong to non-standard equipment. These designed by calculation and setting out are such as belt conveyor, scraper
conveyor, bucket elevator, chute, steel structure (support, support, etc platform) etc. is called non-standard equipment. Chute, one of
the non-standard equipment, occupies a large number in the production of coal preparation plant and plays an important role in the
transportation, distribution, transfer or process flow switching. If the chute design is not considered properly, many defects often
appear in the process of production, such as the chute is congested, noisy, dust is large and the crushing rate is high. Therefore, it is
necessary to analyze and improve the design of chute according to the field production experience.

Keywords: chute; design; optimization
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Brief Analysis on the Occurrence Characteristics and Influence of Shallow Gas in the Eastern
New Area of Chengdu

QIAN Zhiming
Sichuan Institute of Coal Field Geological Engineering Exploration and Designing, Chengdu, Sichuan, 610072, China

Abstract: In this paper, the concentration and composition of natural gas are tested by drilling, monitoring and indoor gas
chromatography. Combined with previous research results, the occurrence characteristics, migration channels and accumulation rules
of shallow gas in the working area are analyzed. Combined with the characteristics of underground space development, the influence
of shallow gas on underground space development is analyzed.
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1.1 KRS

TAEX N H EER A HE N A REEA (Ke) MR RIEFEA (Lp), AWHULIRDAE . M TRE. AN
T, AWM. DIFHE. BESEABARRE T RES . BTN ER, N 5RE RiRE RIS H 5 RAE K IR S0k R AL = R
TESYHT, NPk RIZE RN SR EEZ =85 X FRP G ERIE A i . X R L =800 11k 2000m
FHERERE BAH, BEAMERMZE, HpZi—. 2=, BN S, RIUENE, ElEEE T0m~210m 2 (6], =
BRZFEANFEE S ER S, BERPORENERIIR, K-E#ENKEARNEL, BTk T i~ & it
BB AR R e . X R Gildism v — B s S A NUR AR K R AR A TR, BEAE 12-132m 2 0], Py
JERE 45m. XNIREB E=B4. THEZ Girl N b iR 4 A IR At & I RIR

1.2 fi5. ERFHE

TAEX N H #5200 8 R AR AR D RS, AYEUAIRDE . M RE . AT, XA G —E
KIFLs B, WERNMEEEE, MEZEFERRIAELL. By KL, TORNIBL. Sl abiafl, 2
S LI 2D, ESRBEALER e A v LI I R F, Wre sl ZK81 HEYR 50m 245 (k2 B <, B SEfE TR A 1
Wbl (LB 3D, R AR R B R i E N RIRHI %2 .

L e
23486678911 2342¢

>

\

& 2 EREARE & 3 EREERE

TR T HERAIEX, EEMMELLSE, X 1-5° , ZHEAHME, BEEEANKE, BRI &Ea
B Tkm =20, FTARMAZE EER TR gGuim b, B4 =880 5m ., Kk, msmbisk.
FHR e, IRY BEHEMES . X NRE TR RREE L W e g T Bk R B a EZh i a R, K2
S A LW EENER, RS E SIS E S E R kAN, S EAEM N ERK, JHE BRI
T2, BT GG, R — BB, /NI EE A,

ZE bR, TAEX AN LRES, XWERZELTRET M RP SGnimudl. B =& 505 H,
X NERBEATTE N S TEXR AT SA AT S TE, IR L SIS R a1 5 B gL b .

2 PR R ER

2.1 gt R

AR TAE X S2HE A 88 AN FLAS T Bl LI SR KEI TAE, Forh 6 MbfLA el 22 Sk . Bl3s LS4k
MAREE IR 1.

#1 TEXERHSFTUARNGT R

Hiflom's FLE (m) AR AR (LELD 02 (VOL) % €O (ppm) H2S (ppm)
7K03 220. 00 66% 15. 10 26. 00 0.00
7K81 160. 00 51% 11. 10 0.00 0.00
7K07 220. 00 12% 17.70 91. 00 0.00
7K51 160. 00 14% 17. 40 1000. 00 3.00
7K47 160. 00 18% 19. 80 765. 00 7.00
7K76 160. 00 17% 19. 00 694. 00 5.00

2.2 EHSRER
AVRSTEGFL ZK03 AT ZK81 #E4T 1T AMCREEAN = R IG AT, B NESFLREL 2 NSFE,  FIH XURER 78 I 2 B S 48 23
FEIESZIG ST, MRIE (RARSINA RS IS AEEGIEEEY (GB/T 13610-2003), 25 PR A M @kt 2 ALK 4 4k

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



TR - 2021 4% 51 @' VISER

Engineering Construction.2021, 4(5)

HEAT T PRI RS0, ISR, 2 LG 4 ALRE VORI OE, o 00— ULBRAI T, BEAME & 7
RS TR, 2K03 FLAH —ULTUE (L 2).

®2 SEAMNERFEITR

RIS W1900587 W1900588 W1901307 W1901308
Kbt g5 7K03-5-1-1 7K03-5-1-2 7K81-5, 1-1 7K81-5-1-2
EEALIRE (m) 220 220 52 52
A OA 0, (10-2mol/mol) 18. 04 18.20 16. 60 19. 85
A A N, (10-2mol/mol) 78.78 78. 24 80. 76 79. 67
ok CH; (10-2mol/mol) 2.86 3.11 2.15 0.26
Sk
Z C:Hs (10-2mol/mol) 0. 04 0. 04 0. 07 0.01
o
Wk CsHs (10-2mo1/mol) 0.01 0.02 0.03 0.01
AT €0, (10-2mol/mol) 0.14 0.23 0.35 0.11
Ho® (10-2mol/mol) 0.13 0.16 0. 04 0.09
ALE H.S (10-6 mol/mol) <0.0001 0. 0001 <0. 0001 0. 0002
— AR €O (10-6 mol/mol) 2.8 2.2 <0.1 <0.1

2.3 BIARHSRENESR

AR FL ZKAT F ZK51 HEAT TSR SARIREE RS2 IR0, ZKAT £5FLTE 2020. 4. 16 FF— M 2 A e ehit, T
YeFE. MR TAE, T 2020. 4. 18 BUIZA IR FTRRSIE 18% CO iAF] 765ppm, IR 52 5 RIS 1%L B S AR & B3k 4T
SRR . AR IR T ZKAT BhFL U A 20T B A2 . ZK51 Bh9LAE 2020 2 4 H 12 H EF 9:10 A4 588
Bk, FRLE R 14:50 SHZFLEEAT FLATRn i, Al B AT RS ARIA B 14%, CO A E] 1000ppm (X #5 & KMMED); 4 A 13
H 15:17 XAk LT FO AU RAS I, ATRAAR % CO 1R A 05 4 H 14 H 11:30 4kSE0HZ 85 FLEEAT BT Sk
W, TSR K CO BB RN 0.

2.4 MR RS

6 M FLILIZ IR SE AT R SAR (LEL) 12%-66%, Forf ZK03 Bzl i #A <4k (LEL) 66%. zk81 ILIZMlk il A<,
& (LEL) 51%. REU[) 4 dSFEh A SRR e, @l far s, s pakss g RABa Mt nr 21, = Wik
SERI S BT IR IR, BAER— N ER L, X2 RPN B 2 57, -t [R] i3 B i Rk e
WEAE R .

AU ESBTRT AL,  TAEXIRE TR AR FLIAASE®E, B KSR E . B LR85 2 TL <=
BEE e ie 2SS IAHERS, IRFEPRRAK, BEETTRYSARIE R, BN, TAEXW 6 MNMFLRBLI LSRR i < 28,
RGBT RIS R A A T 5 JE LB, Bl — BT A S BRIV 2k . BOR TARIX (1IR)Z FUlr S <38, SUAREE
AR, ABTEH R 23 [ AR BATAEAE LRI ERR S . TAEX L & — A ki (CO) AmfLE (HS) <k, Hp
W EFL R — SRR (CO) SRR R, S ANEAfEH; Hil T/EXSILTRIFRE (LS SRR, i,

3 HRiE

R T AU S R BRI H R I R A, BT LR A — AR B s, A —Efas,
BRI A R Es 2 R rT R R ENE, S SARIE A A A S, 5 R4 L <R ke
BRIE . RULTE S &R 2 AR 3 i TR, @RIt AT, RO E LS i Sk T e gn e TAE, #iEs
X ELHT S RAF A . B TR SR, v 2 PL R AR, R AR i ) 1R 2 AW R IR &, 251k
PRI TR] () T4 SRR, e AR B ER L R I df 35

(&% 3]
(=B W AR LGE ZAEARFAEXRAEALIT]L RAA T, 1992, 12(5) : 54-60.
RIEW, ARK, AW E. I+ REZEARAAARBEAARAEI. RABEIAFER (BRXBF
BR) ,2013,40(4) : 431-437.
BIAER, /A, BEEW. A-H —ZAB AR LBEEXERKZIANFAR [J]. AARBEEE A, 2009, 46 (4) : 52-57.
MlzzE WILEREREF RARBEFI N AL EEBmWERLI]. AARBEERK A, 2013,50(1) : 23-28.
fEEEA: ®EH (1991.6-), F, ERAMA, Rk, A8, TEWFW, ANFEXIHRHGERY =HEIFE,
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Study on Ventilation Safety Management and Gas Control Technology in Coal Mine

DUAN Zong
Yunnan Dongyuan Hengding Coal Industry Co., Ltd., Qujing, Yunnan, 655599, China

Abstract: With the continuous development of Chinese coal mining work, various safety problems also follow and the most critical
ones are ventilation safety management and gas prevention and control technology, which directly affect the safety and efficiency of
mine work. In order to better carry out coal mine work and ensure work safety and speed up work efficiency, this paper makes a rough
study on ventilation safety management and gas prevention and control technology and analyzes the relationship between them.
Keywords: coal mine; ventilation safety management; gas control technology; relationship

P G S LR L PRAE A Tl A 2 A B S R LR, 43 A T8. 2%, 67. 9% 45%. ATk,
MRV SR E RS . R R R, A ANER S SR A R, T AR R A SR BRER S
XF TAE N GI N B 2 i e 5, MU0 R e A 3 DL BLIT B iR AN T DO TAE N Rt R 4P 2= S 3858, SEmr LA
CRUEVR T TAEASE, 1RET MR8, BT TIER &SRS

1 BT T HBEXNRZEER

1.1 EEMN

(D T TAEANRREA S BT TAEDRE R, i 23 kb DU PR BE B, i F A2, 1
HTAENGAE TAEE R 2N K E RS BHEE SRS S, 2GR T 8 mE Rk E I &, AWK
FEAR . TEF T AR R, SRR AR A 2 200 TAE N R SRR R, S SRR R A 25 m TAE A
P TARRES, W8 TAERCE, Bogm T/ENRPANSG 24, ReH IR Z2EEIN SR, P ENE 22 m T
TEN G AR dr 24 IR A ET LURFE Tk 2 AR, A TEANRRER S WES, RIFE T/ENRTE T/ER
(VRS PIOIRZS AT PR IE L AR R, M m] DLk S UG DL i I, IO RS AR Bs T TAE N RN & 22 4

(O FRREIE BLHEBR I T 22 H A TE0 e, BT AR DA B AR = I R A 2 7 A S P SRR A 5 SR LR K
RN A TGS B AR, TE0 R AT IR SRS . B R SR e A — Ak, — %L
TRIRBETE 0. 016%H) Bt 2= AR rp 8 OB, 28 0. 4% o AFEREIS T N 2k L i, B2, —ABRAN &%
MNEF=ARREEH, ERERA—EREE, S2a50REE, wmiEE i L. R, WIRKREMES
gl N, EREaals, EEMARIEE, EHTT AR EKIT . REIEE A A E. "
&, HBRBESRT N G 2 A IE B, X5 ESE, Wi AR

(3) WA T TAEAE. EHR I, HTHIRSER RS SEW N E TS, BRI, SERREZ B
M, AL N BIASE AR, BE 250 IR 5 IR IR TAE, BUOABEE SRR, IR FM A AR, 78
it Ok R ER TR R A DR R R 2 e AR R AR S, R IEE RO AR . O R R TR, BT RAR
UEIE R R EREE,  RAF 8 AT DU SRIE R, I FARE S AR, Aol T 8000 5 808 Fhii
FE WS R ZR AR AL, B IR T SRR A BE AR BT R ARA  H SRR AR E G BT SRR R AR 1
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T, VR ER VLA REFB ARG . WA, AURSESE REOMN AR, BT AR E 1005t AT DULRIIE 38 45
FH R e 1

(4 RUEF IR RE 1. 1%, PTRCAMRIEN A S A B R 500FRE, Ly . 0 EN%ES%E, R
U 38 X AT AR IIE 1% S A B S A 2298 5 28, PRAIER 5 M rdase v, AT ORIER™ It IR [ FEE, AR5 TE 9 R I
P OHEHT. FLIR, AT RAMRIER F 9 & A 22 AR A AR e e o TEI R AR B 2 P A S SRR AL RS, FEST
KRBT K BRENEA S S SRR, T4 SR 8 SR DU R RN B R 2
W, BTSRRI ENESE, 18R A SRR S s> S B AR AR EE, b KR RIS OR AR
IR . Befa, AT AMRIES FH R S rAase . 78 L0 S 8], RAFRE AT DURIE S S, NSk e
BESRE &M, JF AR e, RIE— e R LRSS RER HIPUR RE 11, b 5 Fho
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1.2 &6

(D ATEXE. B, R HPaEREEREH . XA K RE . KBE S, ARE AR 7 Z ] L
IEREAE AR DL RE, T DU RGN B2 R, R [ 2R 8 i RGN [R] e 4 Sk kAT 5N B 2 51, Eet
YLAMT 2SS AEN LA S 75 XU HE 5 HL o] DA FH 38 B0 5 U AT e ) LA B X o LV, R4 k3 X
FIF R XU S, BEAE 8 B30 R B i s SO I, Bys Qe s SONARTE Hr e, 758 B B LRAIE XT3
ARE IR ARSI . e, RREHEXE . BT BRI R R E KR PR, S ERAIER T N R O R
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EIA X — H AR, HEXA R —A RAFIRTE . D058 R 28l 2 SRR B3GR, TR N S5 A 2 2 AR A X
Wb, TR EE AR VR, A FDBNE N B i 2= SARB R s F A MO H N AATE I 85 =S DU R
SR I AT BRAT I S SRR RS, R R TS N S SR =R H I, RIE T
FHNMAFE R4,

(3) NSk A B TAE . 75 RSP @ XU b 0 [F R, R BEREAS A B AR AR kA7l R AR I TR
WE TAEE IR RFE AR, PROS7EIE X RS ] B8 il T/ RS s sl 2 AR 2, M5 B0E R Bt 52 245
F, WHRTERRBAIENR, WXL ) SR R R, I AER AR = R . AT @R AR, X T
PEMI P 2T IS RS 2, BB R B ip A28 1) 1) 8 HL P DA, GRAIE TAEVESE B0, REBSHRALE M 4y, BEET
A8 R AR St LA S A B2, P A IR AR B AR A A R A

RITEZ, EFAIEREIN B RHET 7 H 08X e S, EREMGSRE N RMG 8 TIE, x5BT
SR M PE R, H ST AR AR o S B — DR T R 2 A MR R R A0S TR, PRIERE
TR TAER 2 A BOTE

2 BE T HEEGAREA

2.1 8%

(1) FCHBiaMERSS o 75 AT 1 I TAE, Ko TAE N RSB A TCIB A ME R, P REVE 2 180 I
KA FTE AT I8 X B, R A A8 8 X B R LR A A, WAV IR T s RE RN T IR T
R 24, EAFITE R TAER IR AT 4, BB 124 TAERIEE L EIAL. 25 s RE T, &R
BN BT LB R, B B T FF R v fe 25 5 13 Bk 8 1Sk, 15 FLAK 5 51 R K R R NE S5 22 A n) L, 5% LT 9
EREEHA L, FETCHBIE TAEMARINL, BT TIERE R, (AT ITRREbG, TRl b
TAERHFAERE G L L ERE, TIEREET FR TR % 447 .

O LB E AR G o BB E 1 OB v B AR FEA S 143 Jaidt, T Re ES /- B I b le A A 5% ) ad R st it
B LB VA HI A RIS . B 5E, R EMPIA RS AR L . V2N R#EEAa R LB wes,  Ehlnisi st FLirik
JEE AT W (5 4% DA RO LI s (00 /0 W B 4%, Ty it i 4 BT RO 9R 58 LA R Pl RE 51 R FLTIRME I FE R IR 7, SE NG
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PRUE PR R, (HRFREF M EIBHaHARANA KH =, 20 H IR TAEERAT LB i & A
OGN, MEIT PG RGN TR, HRERAHIKMAL RIBITEE, BL R aeie kLS a8 7
15 A A TR EEAT -

2.2 e

(1) HE5R PLATBT VA MRS o TERHAT RN R TAEZ 00, AHIC TAE N 52 BAZOH R SR v 75 B R i P 5 A T T A 3
RN 2], HSRELATRT VA MES:, T AR T AR 5T DA B BL AT AT Re A SR B 5 Fh e S DR G R R, 9 A e T A
WIREAT BB I6 o PO FUIT7E I BT Py FE I 22 6F NAR = AR fa s, TEIR BRI AR FE I X225 5y 51 ROBME, 16 T fRiX
S EEAR IR 2 S5 k26 B AT 8 51 R 9 VS BB BT 7 A, TR X6 52 B R VP FL I i) e v 75 SR R
JHE T LA B R BUCERE R e A A2 J A U o I8 BULATIR) 2 B R oy B FL R VR, T2 38 B ] P S At I 2 R AR TR RE IR R B
T ot A A AR A ) AR T LA RN AR RO T L Y B, LRI BT VA A R

(2) BIHFRCIBIREAR . Hoe, FHARI A A B . Lyl LN 2% . IREERISS . R85, bl
K AEME RS, RGN %% 2 & 2BEC 420-2BY4 /KM EEE, RAVFEHE Y 440r/min, HEALD) 185kW, H
1Rz, 1 &, HTmaOUELEHR RS, BHLIIE 185K, miUEfR R & N E&EH ©377 X 9mm
THEWE, TAEMEAE. @i, i AR SO e @273 X6. bnm LA 234 2 & 2BEC 520-2BY4 /K
WRETE, FMHE N 380r/min, Hi 1 8%, 1 §&M, A TSR R 25, BHLIIZE 315KV, %57
RAGHTH L H R EFIERA ©426 X 10mm TAEWE , K2 XIEE R SCE L ©273X6. 5mm TLENE , ALK 2|4
LTI, SEATRER AL ARG IR R S HE R . FLIR, W BLIB VG R G R AT IR IR Z Ak BEARYE ARy it
HAHN T TLITBE IR R G8, A BEWS CRUETE i Tl 2 vh BT R I8 R0 B 1) S 8 M DURCA e, a8 4 PL BT 8 R G0 LI
A5E. fa, WAET WM TIEIEAA « TERHTHET IR TAEZ AT, BEHEE TV BLiBh e A A, PRIE FLETBT ¥A 13
I E Bl DA K LI B VA R AL BETE 7638, IR BERENE K i R B S AR A2 b m] B H LA BU AT It 7 25 1) R, K
FR & LR RGEE AT A Y, (RIFHIER TRk .

3 R HBNREEEMEEP AR AR XEL
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A LA A Re e P S G A E R, R R T I A AT BB iR, A4 O fE R R SR TE s R R
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4 FRIE
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(&% k]
(NBE #77 HEBRNLLEERRATEHAFRI]. 7% 4&,2021(1) :84-85
RIEX BT T HABERNLL2EERRSTHERARRI]. AFEEH A AT, 2020,46(2) : 97-99.
(3Bt FATED 7 @8 KA RET A [T]. AE & ERE 5, 2020(13): 116-117.
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Design of Simple Instrument for Measuring Biological Slime

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

Abstract: This paper expounds the significance and principle of the detection of biological slime in circulating water, and designs a
simple online detection instrument based on the principle. The scheme can fully meet the daily detection requirements of the
circulating water system of each production unit and the measurement methods and precautions for the instrument are given. As the
biological slime has a great influence on the corrosion of heat exchange equipment and pipes in the circulating water system, some
suggestions on how to control the index are put forward.

Keywords: circulating water; slime content; testing; design

1 EMFRERNEX

XTI IEHK ARG, 28 KEME SRR, HIE KBRS, KEA P BUR O B 7R 7
A FE WA S H R ST T RG0H, DO T s LTG0 m X, R — ARRIERT T, STEIX
BRI BB, TR R FBAL 22 JE e U4, R MR e 2 3 81 HKI EIE , PRIV BB AV K% JIRCR, B
AR B E R ME R o WK R R R B2 /D, BRI T /KR s sh M5 LA fE AR R . D2 Rk
G B A E K AL HR AR AE P AR KA DU B VR —

2 £YFNRENERE

KHEY L DE MR AT S E RS Ve BN E . HR PR AR A AUK UL — € Il 4 8% T i e, FiE
YRR E s R IEJE K A OKAE, DERKEIRAR, B R R R A AE I K R TRL R T SRR IR
B ORGP D AR (K B e B N AT, WUSE R AR, FFRL Im' A RK T & B AR (nl) FoR B &

3 BHMEMZI

BT WA FBAEE VA LA IS, B PRI 9 I SCBGR ,  SR A0 s 00 2 i 41 >R P ] o 00 B e it
BRI L 2R 2R, RISt n] DO A8 TH R PR 5 AR A BRI R, BT B RIA 98 . AR & e BAE Ll e X
(IBE T CLER AR SR R (58 L O 22 4+ T A2 o FH SR EAC T 52 o 1200 5 Oy 2R3 B 0 B 2 i o5 2 B 4L
TR TIEK RGP E L b, AL B % . W T
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2 bRy ety I
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=01
BEAK R 180 KR 280
e T HIHTIE 280
1 EMFERENE ORI
Fz2 MBEWER
2 & 5 1t % iE
I IE R 14 254 200 JG 200 HJExM
i L4 0.6-6 m’/h 100 7T BRI
BR ) 4 A DN25 200 JG R
=Y 24 100mL 50 J© —H—%
UPVC & 5m DN25 200 7
PVC [R5 7 13 500mL 50 JG
it 800 JG

3.1 BIERE
B RTEEH K BIKE L b 5] H— 2% DN25 &I e Bt b IR, (AR e B 2ol e TR 45 4k . 4% IR 1 2H3%
AR AR LA I % o AR IS 2 HE D T B AT B KRG -
(D #INEDDIEM SELTF 2235 56 ke
(2) FFHECS MR BEKERIE, TR ETA In'/h
(3) ARYE H WA FESL, SHFEH KRB R, TN AOK e . W F R, ] L& 498>
M KE, BRI TN 0. 5-2m IEMOK, LIRS IR TS AP, SSMAHEBCS R, FEM AR
Ko [EIRS IR GG
() IERNTENAGE, SRR, BCREAEDN . B EEKdE, HEe M KIEETE—4> 500mL &
I, FRE 30min A HYUE G W FEER . 10 U0E B TR (L. 3R AR DAL IR K S B A E D R
BI8HF (uL/m’) o B AR T
FRAAF (ml)
M= (mL/m*)
JEM e KR ()
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3.2 FEEM

BRI S N N AP TR AL -1 T R D

FrBR 500mL S fE LIEWR, KRR 10-20mL 5 75 N .

NBF ORI B AR R, VR AE A A — IR

JE NI RIE R, B, DL T IAEA

WEJFHHFIRDAETE, BERBUKR G R, Biib&FEL . W R

4 EIRKHPEEIRIRREYRRITHIFETE

4.1 EFKPEEIER

(D) KPP —BAEE, HBT LIRSS SRR ISR, XA DR,
BRAUR AR M S Ah, I EERK R RS S AR AR .

(2) 27K I AR R AR, 7K A O A TR R R K % A TR R AR, X MR ER /K R G &0k 22 -+ 43 A
M, FESURIEIN, REMELIARIFEAR, K NOT SRR RN T Ing/Lo

(3) ferima &, KA SEAE ™ BN 28 COD G0, RN ZH B 70 s RS I T /KA L& &, HoE i
R AEK T, WA SR P REY AR E ), IEHE RO T K COD fRlf /T Smg/L (KMnO4 i) ISR 1A I

B R ARSI AR &R, oA 4 S5 ™ B gl 2 G P K R SR O

4.2 BEHKEITEREREESE R —LE @R

(D K¥a: HTEHRIEASH SRR AW ZE R, K& IR BN &, I 3L 2 R AR B i Uie .
DLHE DRERAES . BERRETS . FERRBRSEIG . KIG M BT LU EEUE , RORHIFEAIC T AL FARE, 0. 6mm FR 35 5L Ak 1 4% 74 R B AIK
T 20%.

(2) V5¥: BYREERKPRENY . BAEYEER S WY, b, MRS, R, AR
R HLIE 5 G R, 46k WA 8 A o

(3) & PR K e S 1 Sk, B ER AL, AR R R ARG EG . KPR E AR K
TPEE T (G Feo's Cu) PARBIAEWI WA BT A BRIGTS YR S IR R, D 5 R4 T 28, AN T o) Al e f e 1)
RO 0s . Sk B B 2 R

4.3 EYFLRIEHITERE

AR GB50050-2007 MVEESR™, ZIEFFEHIRME N<3nL/m’. FWEVeE KNS KTEEHLESBGHELA.
EEREIEHIK BOD. &A . MBS ET SR IR A YR B N AT IE R K KBRS T REL B W R HERR: BOD<
5mg/L. ZE<6mg/L. MBE<Img/L. MHANKHEFTYRE BB EMEIEERFEmY . ildfHk+
[Ca, ]1=100-250mg/L. [Mg,'1=80-200mg/L. [Na'l <120mg/L[Fe;']<1mg/L.

5 L5iE

MR A VD Ve B 1A B A i B R T 1) 17 2 A2 Bk AN, JFC A RS TT BRL L 22 356 5 M o KA HoR TR A D7 vE AN B 0,
FEA] LU R A= ie AT H A IR K .

WA GB50050-2007 JEFAA EI/K ARG K, AWF e EN TR E N 1 ]/, ABX TAEE D ER ISR
ARG, EUIRUIEINN 1]/ K.

(&% k]

[1]3NEF, AAE, B dn. —Fr 2 B A SR &R ENE URT T, FlEk B3, 2019,12(11) : 12-14.
(2107, 4T, R EF. EXRAH KRR T EWFRF RAAFR D mEZ[T]. TlkAs#E, 2012,12(11): 12-14.
fE& @ HER (1985), %5, TEEEKBEEXEREA, Xk, AFARFEL, TBF, AR TR AEAMT EAfF
HRATHKALEF A
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RAKEME, AATAEENTRAREER, ANEARGFTIAKRE, ALTERKY R, FRILESHARRES, TH
HAREY KA Fbt, LEURT T RAEAFRTR, BARHT KRR TEITOH, UMEAFE,
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Study on Groundwater Quality Test in Coal Mining Area

CHEN Yanling
Liaoning Geological and Mineral Research Institute Co., Ltd., Shenyang, Liaoning, 100000, China

Abstract: In the coal mining area, by reasonably carrying out groundwater quality test work, we can systematically understand the
hydrogeological conditions of the whole mining area and further clarify the water filling conditions of the deposit, which is conducive
to predicting the specific mine water inflow in the whole mining process, so as to avoid the impact of water inrush and lead to adverse
events in mine production and can effectively guarantee the production safety of mining area. Taking coal mining area as the research
direction, this paper analyzes the groundwater quality test work for reference.

Keywords: coal mining area; groundwater; water quality examination
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1 KRGS

MRAE RN, ERTH XA, BREIEECSL, B EKERCERNTE - KERER, X ITENGE
A2 a o AR . BT X AR el B B 7 3L 6 B, B HCO™ . Ca™ Mg™' S0.” . CL, Hirf, {iKH™ 1L /K E45 HCO;
Ca”\ Mg”, BSTFIRIEMNEM. 2L MGG, WEiZy Xih FAKILS NEKZETRY 3 . 2006 4E, ZH X HEL
T E R KR, SESET A6 N, REE3 N, SEFHK 246.5 Jit, NVISEARBETT XN 224 UL R A
WA AT, AR ERR I, 2 X EEENH AR TE, BARSHmT.

2 HTRKKRLE 5%

A LY R KA A AE AT, ROOGHIRI X WS AR, NS TR 0T TAER IS MR . BRI S,
MHARTENATLLEAREET, MBEE. mSEFENTEET. o1, ERMHEMNIAREREA S RN, PhZds
EEENE, DRI T KRG EERS I, BT WE TR A, M TEN R PR E vaise, B
AAEGREFEEE T AENES, Bl T TKEF. 2FE5E00, RETERE o T/E. EFEmE, Xk
R KE 4 B AR . B I N P brve, M T K, L E R AR K ALHE HCO® L Ca”. Mg™'%%,
K B K B s S0t LY

2.1 WTKBEETE

LU TIEZY, EWME, MK RN Ca’ Mg WM, Fith, TR R T A,
FEE SN Ca” Mg S EIIT N . BT REIPRES AR, BKEE. ca”. Mg HIBER, SeHIRH 24T TAE,
KRR UM R 2o BT RO SR b, 7R R SRR 7T, Mg® D 0.969, Ca” Ay 0.895, ZXfLtAl L, Mg™
FEAZ X KR R R N K. AT A, Mg S RS KEE ZELE LB R, BIZE M S EBINMEL T, X
BT KRS 2 2ROV IS AL, JEARETFE SR, WA ERER N 0. 724, fEEIHHICHERL, ESE
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Pi 5 BA RN BAFRIZ MR . B4R BT A3 B 4510 M R /K BB vl il Ca™ . Mg™ VR BETHE3RIR ™

2.2 KT LEITE

CAHE /KA BE R TF 400, AL RE BARAR /K & A I i Eh 2 8 A, 2K B PEES 7R . 7R Rk,
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NEEL BRERE UL ER R . AT BT R OK PR AN R T SR R PRGOS R, L, S0 SRBREE N 0. 958,
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5L, BT X A R KA 225 5

3.1 MEFLEEKE
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T BAR O TAE N U AR08 . AR FE TAE, NS SR H TR TAESR A 2R o X — IR X A A LR &5 K2
Me, B0 EmE L.
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3.3 AREBBHEESKE

WHR LR X5 T B e R Z TR, (BT RIRE R, A KA S EZE S KZ MR S A RT, KRS
NG 2 318 ™ B . (R AE XN TR LR, — BEBLSOKER R . SRR EAEISR, %
SHBEREBEZ . KEZMERFANES, #—2S8EKEEEBLAR S, STk, 28KEREZE. 5%
%, KAENKKESHEBEIT YR, B RAARTEK. KB . X, KEEKLREKE, ERKE,
BRI, IR AR Rk . RItk, X F8AT A= HcmR EY, ARESEHBEKZRTHbE
B, BEORMSE TAE N BN EINGRAT 1% S KB IR, YRS s FE Ak,

BRI S, B XZSKETR, FHETIEE 4 F, B K. Na's Ca’'s Mg™, L@l B, BB 3Lt 1
B, BICl, [EL 56.45%. L& PHAE, BEVEETE 7.8 A4, SR, SAEME, ZE/KET/KILEIERKFEEE
FE, IRIKE RS, MRS, RTEON 5T 7T MEEE, 5N 2. 426g/L.

4 £EiR

ZE FRTA, I RMEIT R X T KBS TAE, TESREN X K SCH TR 26 A I IR, IEREASIE— 25 T IR 78
KA, AT LB SR KRN, PARIERAKE LT, W ILAF . ik, FHOE AR R I A
B, AR X IRK R K BRE sS4 T 04T, SRS BUK LSS TAEIERE I, BifReENS KA T M T imACkKIER,
Y A e ol

[&E3#k]
(115K 0. A T AKFE I A EHT(T]. fEIE 5 88,2019 (11) : 191-192.
21HERE. EET 7 R T AKFHR AT I]. S H AT X,2019,34(21) : 179-180.
B E A R4 (1974.5-), Sl F: WA A, FrEdd: sh¥L b, YanBT: IFE4HRAT ~RARIRE
RFENE, BE5: B R, BFHREA: HAZRIRE &R IEF.
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Problems and Countermeasures of Metallurgical Safety in Metallurgical Industry

XU Dongming, FENG Lei
Xi'an Engineering Investigation & Design Research Institute of China National Nonferrous Metals Industry Co., Ltd., Xi'an, Shaanxi,
710054, China

Abstract: The metallurgical safety of metallurgical industry is an important issue affecting the normal production of metallurgical
enterprises and also an important factor affecting the development of enterprises. By analyzing the development status of Chinese
metallurgical industry and the main characteristics of metallurgical safety management in metallurgical industry, this paper further
analyzes the metallurgical safety problems and countermeasures in metallurgical industry.

Keywords: metallurgical industry; metallurgical safety problems; safety management
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B, EEARRE. TIEAREHEEN T AsbRE, H4006E 4 TSR SR REEIE N YRl a4k
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HIMA R ILAT TR, ERTEERR; RS SWMRE SR ERTERE, BHERAZKEMAEAETHT. A
& T e A TAELAR P&, Afefed R EnE TSR E.

2 AETIAEREEENEERS
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Analysis of Domestic Pellet and Research Status of Improving its Metallurgical Properties

WANG Yunpeng 2, ZHOU Xiaolei *?, ZHANG Chuang *?
1 Institute of Metallurgy and Energy Engineering of Kunming University of Science and Technology, Kunming, Yunnan, 650000, China
2 Key Laboratory of Clean Metallurgy of Complex Iron Resources, Kunming University of Science and Technology, Kunming,
Yunnan, 650000, China

Abstract: In this paper, the research progress of pellet processing theory and production technology of some large-scale iron ore
pellets in China is briefly introduced in detail, including the iron ore output of large-scale pellets, production process, selection of raw
materials for pellet production, addition of new additives and influence of MgO on them. The proper pretreatment of pellets before
roasting and the addition of new binders or additives will increase the metallurgical properties of pellets. It will be a research direction
in the future to develop and apply binders, which are beneficial to pellet and meet the requirements of environmental protection. The
development of pellet is beneficial to improve the energy saving and environmental protection of blast furnace ironmaking. Through
the efforts of the majority of scientific research workers, how to study more high-quality pellet will become the theme of future
briquetting and high-quality pellet will be widely popularized in the near future.

Keywords: pellet; falling strength; compressive strength; additive; magnesium oxide
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Land Spatial Planning under the Background of Big Data

YANG Ling
Xinjiang Guoyuan Surveying and Mapping Planning and Design Institute Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: Under the influence of the rapid development of society, a large number of energy resources have been developed and
utilized. Although it provides sufficient energy support for economic development, at the same time, it also leads to the increasingly
serious problem of resource shortage. In order to effectively solve the current shortage of land resources, we need to fully combine the
actual situation and needs of all aspects to implement a reasonable land space planning work, which can play a positive auxiliary role
in the harmonious development of society and promoting the continuous improvement of social and economic level. In recent years,
the level of science and technology in China is constantly improving. In this situation, big data technology is applied to the land space
planning, which effectively promotes the land space utilization.

Keywords: big data; land space; plan; strategy
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Analysis on Common Problems and Countermeasures of Geotechnical Engineering Investigation

WANG Qiang
Beijing Yubing Hydraulic Survey Planning Design Co., Ltd., Beijing, 100048, China

Abstract: For engineering construction, geotechnical engineering investigation is a very important work and the data obtained from
investigation is an important basis for designers to carry out design. Only with the support of comprehensive and accurate investigation
data, designers can carry out more targeted design, design will be more feasible and provide reliable guarantee for the improvement of
construction quality. However, there are still many problems in today's geotechnical engineering investigation, which affect the play of
its role. We have carried out in-depth analysis and discussion on this and put forward some suggestions for improvement, hoping to
provide some reference for personnel.

Keywords: geotechnical engineering investigation; common problems; countermeasures
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Analysis of Traffic Engineering Construction Management and Quality Control

DONG Guimin
Qingdao Hualu Highway Engineering Co., Ltd., Qingdao, Shandong, 266400, China

Abstract: In recent years, China has increased the strength of economic opening to the outside world, which effectively promoting the
good development of Chinese social economy and playing a positive role in promoting the commercial activities and cultural
exchanges between various regions in China. In this development situation, people put forward higher requirements for the
construction quality of traffic engineering. Traffic engineering can be said to be an important foundation for economic exchanges
between various regions and it is also a strong guarantee for the implementation of urban construction. In order to effectively promote
the good development of social economy, it is also necessary to create a good environment for people's travel and enhance the resource
exchange of various cities, so it is necessary to effectively promote the comprehensive implementation of traffic engineering
construction and focus on the construction quality and safety. The most important part of municipal engineering construction is traffic
engineering construction. Promoting the implementation of traffic engineering construction can not only promote the improvement of
city image, but also lay a solid foundation for the good development of urban construction. However, as far as the actual situation of
Chinese transportation construction is concerned, the overall level has not yet reached a mature state and there are still many problems
to be solved. Therefore, the relevant institutions should fully combine the actual situation, apply the most advanced engineering
construction management and quality control concepts, improve the overall level of work and promote the orderly and efficient
development of construction work according to the established plan.

Keywords: traffic engineering; construction management; quality control
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Application of Big Tree Transplanting Technology in Landscape Construction

ZHOU Zicheng
Lianyungang He'an Landscape Engineering Co., Ltd., Lianyungang, Jiangsu, 222100, China

Abstract: In recent years, driven by the rapid development of society, the development of various industries have achieved good
results, effectively promoting the improvement of people's living standards. In this situation, people put forward higher requirements
for the living environment. Urban landscape engineering is closely related to people's life, and the main role of landscape engineering
is to beautify the environment with the help of trees to purify the urban air. Therefore, in order to promote the continuous improvement
of the overall level of urban construction, we should focus on the construction of landscape engineering, fully combine with the actual
situation and needs to optimize and improve the transplanting technology of big trees, promote the continuous improvement of the
survival rate of trees and create a good foundation for the harmonious and stable development of society.

Keywords: big tree transplanting; technical measures; landscape construction; application
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Research on Safety Management of Metro Construction in Urban Rail Transit

HE Jiaxin
Suzhou Rail Transit Group, Suzhou, Jiangsu, 215000, China

Abstract: In recent years, under the influence of many favorable factors, urban construction has been fully implemented, which
promotes the rapid increase of urban population. In order to better meet the needs of people's life, a large number of land resources
have been developed and utilized, which leads to the problem of land resources shortage. In order to effectively alleviate the shortage
of land resources, people turn their attention to the use of underground space, which brings good opportunities for the development of
the subway engineering industry. Although the construction of subway engineering can effectively solve the problems of traffic and
land resources, the engineering has higher requirements for construction technology and construction safety. Because the underground
space has certain instability, it will lead to many hidden dangers in the process of subway construction, which will eventually bring
many difficulties to the subway construction work. Therefore, we need to strengthen the implementation of subway construction safety
management and effectively ensure the safety of subway construction, which is also an important foundation to ensure the steady and
healthy development of the subway engineering industry.

Keywords: city; rail transit; metro; construction; security
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Effective Strategies for Improving Construction Engineering Management and Construction Quality

HE Wei
Wuhu Economic and Technological Development Zone Construction and Public Utility Management Division, Wuhu, Anhui, 241000, China

Abstract: Today's economic development has led to the development opportunities of the construction industry and the two achieve each
other. In the field of construction industry, the most concerned content is the quality and safety problems, which directly affect the overall
project management and is also the key of the whole construction project. In the construction project management, safety is the key
content of the construction management, but also the soul of the whole building. The effect of safety management can not only affect the
quality of engineering construction, but also ensure the personal safety of relevant staff, fundamentally reduce the frequency of accidents
and gradually improve the social image of engineering construction. The construction quality is the focus of project management.
Keywords: construction engineering; construction quality; management
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Analysis and Exploration on Pile Foundation Construction Technology in Civil Engineering
Construction

YIN Guofeng, LI Jianying
China Construction Civil Engineering Co., Ltd., Beijing, 100000, China

Abstract: Pile foundation construction is an important link in civil engineering, which has a great impact on the overall project quality
and safety. In practical engineering, the pile foundation technology should be reasonably used in combination with the site conditions
and engineering requirements to ensure the improvement of foundation bearing capacity and civil construction quality. This paper
makes an in-depth analysis of the key points of civil pile foundation construction technology, hoping to provide valuable reference for
engineering practice and lay a solid foundation for engineering quality and benefit.
Keywords: civil construction; pile foundation construction technology; key points
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Analysis of Highway Construction Technology and Quality Control of Pavement Construction

CAI Zhenhua, LI Yan
Yan'an Traffic Construction Engineering Quality Supervision Station, Yan'an, Shaanxi, 716000, China

Abstract: With the rapid development of economy in recent years, the transportation industry in China has also made rapid
development, the highway engineering construction projects are increasing, and the regional connection is more close. Therefore, the
requirements for highway construction technology are also more and more strict. In addition, the environment of highway construction
is more complex and it is easy to be affected by external factors, especially the pavement engineering construction. Therefore, in order
to better ensure the level and quality of highway engineering construction technology, construction enterprises must attach great
importance to highway construction technology and constantly improve the quality of pavement construction. Therefore, we first
analyze the current situation of highway pavement construction, then describe the common highway construction technology and
finally put forward effective control measures for the quality of highway pavement construction.

Keywords: highway construction technology; pavement construction; quality Control
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Application of BIM Technology and Intelligent Management Platform in Project

LIU Wengang
Beijing Urban Rural Construction Group Co., Ltd., Beijing, 100000, China

Abstract: With the development of BIM Technology and intelligent management platform technology in construction industry, its
application has become an indispensable tool in project construction management. In view of the new fabricated structural system,
high-risk sub project, and pipeline intensive construction difficulties of dinggezhuang public rental housing livelihood project, this
paper makes an innovative attempt in the construction of the implementation team. Through the establishment and improvement of
BIM Technology system and BIM Technology implementation method, the problem of large modeling volume is solved, and BIM
Technology is applied to establish high-precision model in the construction process, and the practical problems on site are solved in the
aspects of drawing coordination problem solving, assembly type construction deepening design, safety management in foundation
stage, safety management of high formwork construction parts, electromechanical pipeline integration, etc. The deployment of
management collaboration platform based on BIM Technology uses the real-time data collection function of mobile terminal and
Internet of things technology to carry out progress, quality, safety, labor, epidemic prevention and other aspects of management and
control. Combined with the application of Internet of things terminal equipment, the project construction quality, work efficiency and
project comprehensive management level are improved. Through the application of BIM Technology and intelligent management
platform, the practical experience of BIM Technology application and intelligent management is effectively promoted.

Keywords: BIM Technology; wisdom construction; construction management
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Analysis of the Factors Affecting Safety of Highway Engineering Construction

LI Yan, CAl Zhenhua
Yan'an Traffic Construction Engineering Quality Supervision Station, Yan'an, Shaanxi, 716000, China

Abstract: With the development of society and economy, Chinese infrastructure has been further improved. As a traffic infrastructure,
the construction quality and safety of highway engineering should be further improved. Many highway engineering construction needs
to face complex environment and conditions, which lead to the construction personnel affected by many factors. There are different
degrees of security threats, which is very unfavorable for the smooth development of highway engineering. Therefore, relevant
workers should make clear the significance of construction safety management, strengthen the analysis of the factors affecting
construction safety and take effective countermeasures to optimize the construction effect of highway engineering.

Keywords: highway engineering; construction safety; influence factor
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Construction Quality Control of Wood Formwork Concrete Plasterless

ZHANG Chen
Project Contracting Headquarters of Beijing Urban Rural Construction Group, Beijing, 100079, China

Abstract: In recent years, with the continuous development of Chinese construction industry and the continuous innovation of various
high and new technologies, people's living and use environment is constantly improving, and the improvement of construction level
and construction quality standards of various construction projects are also constantly improving. Plasterless technology is widely used,
especially in the cold and humid basement environment. Plasterless concrete is mainly used for the cast-in-place concrete structure in
the building. The concept of one-time forming is used to avoid the later plastering and decoration process, reduce the common quality
problems, save labor and materials and reduce the construction and later maintenance costs. In order to make the building reach the
standard of plasterless concrete, it is necessary to strictly control the details of reinforcement, formwork and concrete. In this paper, the
application of plasterless concrete construction technology in structural construction is comprehensively analyzed and the existing
quality problems and related defects are sorted out and improved, in order to ensure that the finished components meet the standard of
fair faced concrete.

Keywords: no plastering; concrete structure; process analysis
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Analysis of Lightning Protection and Grounding Construction Technology in Building
Electrical Installation

LU Hailong
The Third Company of China Xinxing Construction and Development Co., Ltd., Beijing 100039, China

Abstract: With the continuous economic progress and development, the construction project continues to increase and the progress of
science and technology makes more and more intelligent electrical appliances applied to construction engineering, so it puts forward
higher requirements for the electrical installation of construction engineering. In the process of building electrical installation,
lightning protection and grounding construction is an important process. In order to greatly reduce the probability of buildings being
threatened by lightning, it is necessary to strengthen the control of lightning protection and grounding construction technology. Based
on this, this paper first summarizes the lightning protection and grounding in building electrical installation, then discusses the key
points of lightning protection and grounding construction technology in building electrical installation, and finally puts forward some
suggestions on the application of lightning protection and grounding construction technology in building electrical engineering, hoping
to promote the progress of lightning protection and grounding construction.

Keywords: building electricity; lightning protection and grounding; technical measures
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Discussion on Technical Points and Quality Control of Pipe Jacking Construction

LIU Xinwen
Power China Harbour CO.,LTD., Tianjin, 300457, China

Abstract: The rapid development of economy promotes the development of municipal engineering construction to a great extent. Not
only the scale of the project continues to expand, but also the requirements for the construction quality are more and more strict. In the
municipal engineering construction, the role of pipe jacking construction technology is very significant, which can not only effectively
reduce the project cost, but also alleviate the adverse impact of engineering construction on the surrounding environment to the
greatest extent, which plays a vital role in promoting the good development of municipal engineering construction.

Keywords: pipe jacking construction; technical points; quality control
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Study on the Causes and Troubleshooting of Nickel Plating
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Abstract: In the analysis process of this paper, the surface blackening, coarseness and poor dispersion of nickel electroplating are
analyzed in detail and the corresponding solutions are put forward. It can effectively use Hull Cell test to determine the amount of
impurity remover and then it can solve the problem of fault.

Keywords: nickel plating; nickel sulfate; impurity remover; impurity dose
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Research on Blistering Fault of Gold Plating on Aluminum Alloy

SONG Yunhe
The 13th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei, 050000, China

Abstract: This paper briefly analyzes the general reasons for the high difficulty of aluminum alloy plating, explores the treatment
process of gold plating, focuses on the fault treatment of this specialty, gives corresponding treatment suggestions based on the fault
form and takes the secondary zinc dipping as an example in the selection of electroplating process.

Keywords: aluminum alloy; blistering; plating
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The Performances of Electroless Ni - P and Ni - B Plating Solutions and Coatings for Shell
Porcelain Parts were Compared and Analyzed

BAO Yuxi
The 13th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei, 050000, China

Abstract: By comparing the performance of the shell plating solution, it can be concluded that the performance of the plating solution
is mainly reflected in the adhesion, fluidity and corrosion resistance of the coating, among which the stability of the plating solution
formed by Ni - P alloy is ideal, the cost is low, the plating speed is high and the application range is wide. However, the heating
equipment has higher requirements in use. If the equipment does not meet the standard, the coating performance will be directly
affected. In addition, when the thickness reaches a certain standard, compared with Ni - B coating, Ni - P coating can reduce the
roughness and improve the adhesion, but the solder fluidity is usually affected. When the thickness of the coating increases, the
performance of the coating will also change, which will become the focus of research.

Keywords: coating performance; shell porcelain parts; Ni — P; Ni — B coating
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Analysis of Combined Additives for Nickel Plating

LI Cairan, ZHANG Guoliang
The 13th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei, 050000, China

Abstract: The effect of various nickel plating additives on the quality of nickel plating was investigated by using mixed orthogonal
system based on different process parameters and different addition ratio. The most suitable nickel plating additive was selected by
taking multiple parameters as evaluation indexes, such as coating brightness, bath deposition rate, etc. Through further study, we know
that for nickel plating, not only good additives need to be added, but also good parameters need to be selected to obtain good results in
electroplating, such as high current efficiency and strong dispersion ability. Based on this, this paper makes the following research for
reference only.

Keywords: electroplating; additives; nickel plating
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Bl 1 kiR
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1.2 ¥58%

BEE RTRME A, T Watts BRI S, HESEOVEAEI R, BT ATEARSL 36 Hof A

1.3 Mk 755%

KA HIMAI VP EE, RADGRERAT %, LN AR EASE R E: —RPEZAEE R, nT DS £ R
HUKAEE:, ZREERREER, TURENLLEUKLEE, RiE ANREERS, BEEFNRIREW: =REZE
FAIRT R ZE, AT UE WA E R, (AARE BB R ZEEAZEARE, RURBANALER
B o KT HURBCRERIRI, g T AR g, DLERER 7 OB A, BN A AR SRS B, ol fiR A&
BFIE), MR PSR rE R R, W S S, fUUEEE, HEEEEE, X7 (D SRR
R AR

n.=m/ (ItK) *100% D

R K Lon b i, AXHRI S, KN 1.095g/A « hy m FontldE, AT, t Ronsg Byt fE
BRI A],  BRAN/NES s T RORHIR, SRACN R R T EREE ST e, — RSt i AR . TR PR AR
AWM 2:1, W K=L1/12=2. Exf BRI S, T HUIBUEE RN T, AL ] P 3G
FRPITRR, KT (2 FITHEAR;

PIOREE (mg/h) = (Me-Mu) / (£/60) *1000 (2)

AP M ERREFRRE CRACAT, M aTRRERTIRE CRALNTE), t s BTG B 8] CBAL o800

2 LWHERSHH

2.1 KIGHR

RERAREIERLR, EHETZ2AEE, R, BRI RREES, £ 1 s N EZEKFRYE. EE
ZANVMNTERR, LCIDERE VAR IR R S, R 2 R AR R .

R ERIBREFKFR

AR &R BEE (A/dn”) o FRERIE I (g/LD|L. 4= T W —F (/LR REREIRN (o/L)] #E (°C)  |INE (min)
KA b Lo 0.1,0.2,0.3 0.2, 0.3, 0.4 0.5,1.0,2.0 30, 40, 50 | 3, 6, 10
2.5,3.0,3.5,4.0,4.5,5. 0
2 IEXTWIEIT

o ERVEERE | RTFREENE | 1.4-T e | AR | R Hsf ] | DR | A | R
S| W) | & g/ | TEE (/D) | B g/ | (O (min) (HD (mg/h) | & G | J7
1 1 0.1 0.2 0.5 30 3 2 61 91.33 33.34
2 1 0.2 0.3 1 40 6 1 57 85. 26 12.13
3 1 0.3 0.4 2 50 10 1 50. 4 76. 72 34.93
4 1.5 0.1 0.2 0.5 30 6 2 93 93. 45 18.53
5 1.5 0.2 0.3 1 40 10 1 85. 3 96. 46 32. 49
6 1.5 0.3 0.4 2 50 3 1 85 85. 25 23.09
7 2 0.1 0.2 0.5 30 10 2 118.9 90. 42 42.25
8 2 0.2 0.3 1 40 3 1 115 86. 77 29. 88
9 2 0.3 0.4 2 50 6 1 108 81. 44 56. 37
10 2.5 0.1 0.3 2 30 6 2 140 84. 64 16. 90
11 2.5 0.2 0.4 0.5 40 10 1 151 91.33 21. 84
12 2.5 0.3 0.2 1 50 3 1 143 86. 46 46. 16
13 3 0.1 0.3 2 40 10 1 167. 4 84. 94 7.2

14 3 0.2 0.4 0.5 50 3 1 180 91.33 13.52
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| RERE | WTHIREERE | L 4-Th | MENIERER HEE i 1] e | UIBUEE | RS | SR
5 Adnd) | g (g/L) | SEEG/L) | BB (g/L) | (C) | (min) | (ZED (mg/h) | %= %) | 71 (%)
15 3 0.3 0.2 1 30 6 1 177 89.9 19. 26
16 3.5 0.1 0.3 2 50 3 1 200 89. 99 74.1

17 3.5 0.2 0.4 0.5 30 6 1 209 90. 90 3.89

18 3.5 0.3 0.2 1 40 10 1 205. 8 89. 6 32.39
19 4 0.1 0.4 1 30 10 2 244. 8 93.16 30. 37
20 4 0.2 0.2 2 40 3 2 234 89. 05 40. 64
21 4 0.3 0.3 0.5 50 6 1 240 91.33 | 25.62
22 4.5 0.1 0.4 1 40 3 2 276 93. 36 42. 87
23 4.5 0.2 0.2 2 50 6 1 264 89. 30 32.00
24 4.5 0.3 0.3 0.5 30 10 1 273 92. 35 10. 13
25 5 0.1 0.4 1 50 6 1 298 90. 73 51.5

26 5 0.2 0.2 2 30 10 2 297.6 90. 60 20. 92
27 5 0.3 0.3 0.5 40 3 2 304 93.16 36. 73

2.2 BRDHT

2.2.1 FLLE FEXTHR bR R0

553 3 HUR W LAME R, AEEMAN Z XGRS R R, iR B DA IR A B, W B KR 2,
AN 0. 67 AT T HARVEREIRFRIN 5, HILEE BEXTIX e AR BRI 500 f5e K, 22 B0UE 2393 245. 07.7. 24 BL K 33. 06
WO A AR M B TR AR RS, M B R B AR O IME A, BRI R A B R A M

2. 2.2 5F F R BETSE R B T 58N FE B R 5 1

i3 3 LM, LiLR0HEE T, ERTIREER, X— RN HE RS N, T E H R 8eR o
SEREMIRC AR, A% RAZE =X T /NMEFR R, IR 0. 1g/L R HWEAER . WEDGRERRE. TR
B AR KAERE ST 4 MEARIERRRICN 1. 56 2% 177. 33 mg/h. 89. 87%% 35. 2%,

2.2.3 1, 4= T B BER BEXT S AN FE BRI 5 0

A 3 T LMSE], ANERMFERTR R, 1ZFRX 4 MR AR BN, BI 1, 4- T R EER EE 4 A
TEARI AR N, MR E N 0. 2g/L B, AT DURE RAFIIZRERCR, MO G EEFR S, TIRUERE . IR K&
IYBRAE T A NEORTEFFIR N 1. 44 2%, 176.8 mg/h. 89.97%. 35.04%.

2. 2.4 I N SETE RNV B X AN FE B 15

iR 3 FTLMREN, XT R DL TR B R, A Y SE R RN O T HAL A B, (RN AR MR R TR AR KT
WA/ o S5 25 BRI — R RN L IR A6 DA R R SR 5 I [ B 0, E LIRS 0. 5g/L BB R, A4 RIFIILEE
B, WA GTEEE R A . DUBUE . FIRACR . R BRfe f1 4 NEORFRFRK KA 1. 33 2. 180. 98 mg/h. 91. 71%. 22. 86.
BT LA R R 8 I & RN 0. 5g/Le

2.2.5 FLHETR X SAN AR R0

gEAER 3 ATLAE A, AR R IX — R s B R S R DGR, TER 2 AR B IR 2 R R, W AR 2
B2 0,67, FRULXFHAH 0GRS — R Rk, MR s B A BRI, BRI N 50°C RN
B o BRI G R VOB L R AR . R Re 71 4 AN ERTERRAKIKN 1 4. 175. 38 mg/h. 87. 74%. 39. 13%.

2.2.6 HLPERT (A% SN R AR 1 RE

ghEeyER 3 MDA, PRI A) X AR SR A 22 A2 B /NI, BID T TR 6T IR AR X — A /s o (H X
SEPE R AR AR, 22 K/AMNIR T A IR 25 5 L KBS TOR S, T ATEAS S R R BCR A bR 11 0 R, FAEERT[R] 2 10
YRR EAIER, DR 4 MEARIEE IR A 1,23 Zh. 177 mg/h. 88.39%. 29. 15%.
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R 3 ERKWEREK

L2 S X FRORRmE | 1. 4-T R 945 TR L TR 4 R ]

(A/dm®) (g/L) (g/L) (g/L) co (min)

1.57 1.45 1.34 1. 68 1.68

ez | ki 133168, 195, 1 1 168, 1 1.34 1.34 1.34 1.45 1.23
(%0 951,68 1.23 1.34 1.45 1 1.23
R 0.67 0.34 0.11 0.11 0.67 0.45
55. 48, 87. 08, 113. 28, 144. 68 177.33 176.8 181. 99 177.7 177.33
PRE | ki |, 147.9,204. 94, 240. 7, 272, 176. 65 175. 63 177.65 177.13 | 175.79
s 300. 54 176. 14 177.70 171. 49 175. 38 177

R 245. 08 1.3 2.08 9.50 2.23 1.57

84. 43, 88. 36, 89. 88 89. 98 91.72 89. 42 89. 30

HUAL | ki | 86.3,87.48,88.69,89. 13, 88. 89 87.98 89. 06 89. 04 88.53
% (%) 91.18,91.67,91. 50 87.34 88. 25 85. 44 87.75 88.39
R 7.25 2.55 2.00 6.30 1. 68 0.92

26.77, 24. 68, 42. 83, 28. 33, 35.3 35. 05 22.87 24.3 37. 80

SyHae | ko 13. 30, 36. 76, 32. 3, 26.37 27.22 32.98 29. 85 26. 24
AReD) 32. 47, 46. 35 31.62 30. 8 37.33 39. 14 29. 15
R 33.06 8. 842 7.823 14. 46 14.95 11.57

3 Fip

ZE FRTR, MIERET H RMEmEIG . 1. 4- T b R AR TR SRR R AN VR D PLRR R ARV TR S IR, R R TR
BT ZSH, BRSOtk A, B2 R B2 P UTRUE R . PR 2 ik DL R A R ) FEL A
R, GEMERE, BRANBEREEN SN 4.5 A/d’s BT RFERAN, X B2 REI oW LA TR PR K DL 1L 4-
TR EERE, H T RERI S AR 55 TSR TR RIS R TR R, M T SRR AT 3 IS AR R . MR R
DA a5t SR Y e AR MR IR B S R 0. 1 g/, 1. 4- T BRI 0. 2g/L, WA ERERR4AN 0. 5g/L. TEBE IR
WEEH 50°C, HLIRBSEE N 4. 5A/dm” () BB 5 1F T AT S B AR AR 2 .

(&% CHk]
(L mE. KRERFELS e FTEERTZL[I]. S RATH R, 2020(10): 121-122.
(2] 3k oty Mt e, R -S AN G4 LR A S TEMRI). ARG SERELTH,2019,31(1):15-19.
(3] Bfufe, #4G2r, FHA|. mERASGAWAFARI]. £48,2019(3):30-34.
(4] 77 F4L. 21 R BERF WA NHE F—#Fo—hmBAmA [J]. B4 5k, 2017,39(2) : 116-122.
EHEEAN: FRA (1986-), &, FAA, Wik, MEHAREFH, TRIF, #FR7HETFEE,

Copyright © 2021 by authors and Viser Technology Pte. Ltd. 121



TRMERE - 2021 4% 5
(S viser LR - 2021 B4t SRS
Engineering Construction.2021, 4(5)

R BN e 2R SR T B H
FURE: = ¥ S
bEETHBERANE T LA, 4 &R E 050000

(HEIMAERCHEORE, A TEFERLXAERLREER, SFEHEHRLERH R EFTRERA. 2LELETAHE
PHEE—REM, ALANHELREH LIRS 2R, ARG XFE, S$HRERARMAETIRT, 4
SHAEEMG R, REAS SRS, TEEDSFEAFERRKITFRE.

(XA BT EREHEN &, w5 $44

DOI: 10.33142/ec.v4i5.3706 FESES: TQL74.61 XHEMFRIREE: A

Some Thoughts on Electroplating Excess Gold of High Density Ceramic Packaging Shell

LIU Tong, LI Cairan
The 13th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei, 050000, China

Abstract: With the development of integrated circuits, in order to better meet the needs of large scale development, high density
packaging technology has been improved in the continuous development. However, there are some problems in the development
process. In this paper, aiming at the problem of electroplating excess gold in high density ceramic packaging shell, we use modern
testing methods to explore the problem of gold failure and propose corresponding solutions to the existing problems, in order to
promote the better development of high density packaging technology.

Keywords: high density ceramic packaging shell; electroplating; excess gold

P

Ju

l

B MR RR AN R TR R T, I BRI S, W 2R AT B, RERZMAS
St 1o AEDRUOAFRBUE N, KRR DHIE, AP RBER R . TR, SSBERENEHI, X
BB PR RE, AT R AT A, R R EIR

1 SEEREIRIENEEFEIE

AT ST IR o P VR R B RO SR R TR B  RE A S LA S HE T 5 () o R P R e A e AT R
X IANTE AR B2 R e R OLREAT S0 7o DR e B M e e S 52, e (R e, BT R B AN T ot L 25 e )
SRS, RGBS LM BRI S BOR B EE NA  DUR R, S E IR, S
B e EE, RS, AP RS R B RO P IR R, AR R TTHB . HRE A )
AL B AT B, BRSO RE S AT R, X 2 AR G RS SR R AT R Lo JEBERT R BN 3%, A2 T2 A
RHEAZRIIREOLS, s 5 BaiG (is e, RN LACET RIS R, BRR 2 RE MBI L], Ao b7 48 5 HBHL 45
AT SEE

B M R 44058, A T 240 AN H o BERAMERAM T2 0 s tbera e, HIfE s it .
AR AL AT R, X AhFedAT 2 A 2T . FFFI A R im BT AR 07 30, R 51 e S el M B L0, i & Rl 2
B BN 120 wme RRETIRSE I MIRESN ST ALRE N, JEAT S0P BRI, WRBAAL IS HEAT HUARER &, O 1t B B3R 1T £ 7 I
WGHATIAL, MRS RITCIEA MG, W2 R EE R E .  BIAER W BT 5 HAR R 0 P oo £ 2 Rl
XEHATIE . SR TEOMEZE T, 8 TFEERRARE. i, 52l Trmr e, X
HhFRLBRE R A PR AR R ) R SRR AR R AR 1 AR SR BB A T E B ZER, o FL i SR AT &
Bz, KBRS HAEHIME 1. 27-8. 90 um Z (8], &/REESHEEHILE 1. 27-5. 70 um Z il

2 BEZREE

iR R P BB R AN e I U T A S, A R R L T S A G i L SR B R . AR
P RO SR (K R R, R B e M R R R A T, ARATLEROR B 2 AR S RN A, IO S )

FoIl

BN
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N 238 R . 2R A BAL T MR S R A B, xR ard et , RO
ToeH, (HRRRATRE, PR Bl 1 5 B .

N TS P B T ) 5 S BEAT SRR, 15 R S L TCVE A BB FR, X2 R EIE MG SR . 2RI R AT B
5 R 0 v 2 S R S FLE AT L8, o 7 ity =SSR T [ O B AT H RIS o mT LU, =AML E
HoAME, LR OAWE TR RS, JFEARE T ZE )R, XS IRIBE R LR e A5
WAL EW AR, WSS RESIRAIERN R, SR TZTEZREIR . @R, WS HRERE,
FHR S Se it is 2 AN I 2 R R M EZR R JFHRAF R R EEE T2, b Lt a2t
o R, i BB B RENE SO S BT AT M, BT HA R Y, RS A IR R I

L BT AT RG TE XEY, T AORA R L B SRR R DU i, R A e 0 ER AR T B R R R R R
TR A% B 70 20 MR 70 2R R 75 0 2 R P R E B S 75 B X380 DA /S A s AR AN [ AR 0 5 0 JE DX AT D
P EEATHRI, BRI 1 KA RN .

R hEXIETTRAR

'S W /% W0 /% W (AL) /% W(Si) /%
1 31.99 34. 29 33. 37 0.35
2 24. 66 38.27 36. 64 0.43
3 36. 76 32.09 30. 78 0.35
4 2.91 46. 40 50. 05 0.63
5 2.95 46. 67 49.77 0. 62
6 4,32 46. 28 48.90 0.48

MEFATLLEH, 45 1W (C) A 31.99%. W (0) N 34.29%. W (AL) A 33.37%. W (Si) 4 0.35%, 'S 2~6
[FRE I T A FEE . W3 X s R R R s E — H TR W T RES BRI Xk, W 2. 92%-4. 32%, 7JLA
PR 20075 25 bk T bys AU B X, HRESSEE X, HilEs S804 mis 24, 66%-36. 77%,
WG M LA L B XTI, PTAEE E R R AT, HERESRMMNE, 57N A ST WiiE R
RS E A BEYR, HpooiaEle, gLl L. EiL, ST MRit 2 2eri, 78NS i
Bk 95 7 7 THLN T v o

3 HEZARSNHERATZRYRIRAR

3.1 fRRFE

3,11 fifesmicis R 580k 12

Z EW RS AT R TR, R ERKEE S SRR SIS SR MM R &R A S It TR SR
SRR BERT LUK B 780°C, XJt, XfRtRAMFREHRRS, REEAET 790°C. WESHNHIGE, Fik#tS5 LK%
Fova H. AL, ARG EARRIH SR, A 82H THEG R EMR, ERHEWB N EL L
HRHE . SELPRETES RS, WEEE KRG A, RESHRAGHEE MR, HIELETSSERRETEI
S

Xk, GBI A AR A B AR EDIRS AT A, FIRINGERSHR A ST RHOTE R RERE AT DA KA R 38 G 5 5 i 5 B
G MNTABER, HHBIAA L2200 I TRA AR, 513 HRMRSRIRE AR Z, IR PRI A 5 (1)
SRR, AR, MNFHEMHRR, RS IR AT A BACEE, T b 3 0 ) T M A 38 3R T ) 4L AH
gY, PREEIE B IV

3. 1.2 HEERTX PR Ab 2

TERHTHEERT, TEAEIRE 200°C 1FRES T 0P G pFdk AT iR K AbEE, W[ RFFE b =+ . X —ibfe, &
T AR P B B RN T SR T R Y5 e, A ISR (195 e M) BB 25 Sy s Ve T . B KNS G, RE I SR
SV, R AR G A X5 G Ak 22 A0 38 5 (R FH R0 3R 1 KR - 25 A e AT 3 A 2,
TRRE PR B B R T 4 v o
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3.2 BUHEMR

N T xR RCRBEATIE, BN FE AT IR . SR it T A AT A B, BUAE AT AR, R 5
REERE, A RER, FEASHUICEI, WA 2 ReRB . B A e R B AN 5E, X
HEAT 40 2% F B AN 51 4224 [ PRI

*2 MAER

FEf G R/ (x10°Q) FEfgm s R/ (%¥10°Q)
1 9.2 6 8.8
2 11.3 7 10.0
3 7.4 8 12.3
4 8.4 9 7.8
5 9.5 10 9,6

M 2 FIISHOAT LIS, A rBIAMKT 7. 3%10° Q, WG fae, WaMEHTE R, sIkad =S hE
RIS G, FE RS EIREE. ik, DUEER T ZHEERME 5, EEE TrRs, Whzeek
2RI

4 g

R FRTR, s RN R A AR N I R AR A R, HARRRUN, RRRE, A R BRI
As. HERAHmOEE, FHEEBNRENALRE, FEHETSHEERRPIMEE. AT BIFREREF S
S 2 REM RS, S HZREHIMEFE R AT, JE4E 7 kTS RO R T R, fEARI AT
SRR LT, ARk 2 42 4 2R Ry e A

(&% k]
(IHFT, e, % X EEER RIS TBEL 2P AN EHE&T]. B4 5%, 2020,39 (14) : 905-909.
RIbFT, BA# BEN, 5 MEAXNN AT ERTRENLAEGRFAAI]. BRhEFEHRE#
JE&,2018,38(5) : 378-381.
fEF A X/ (1986-), F, FAA, Wik, MEAREFH, TRIF, FHRHHEFEE,
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C4 MEESRE TN

JE 7
LTI R IR A TR ), T d T 211100

[HZE]100Cr14Ni14Si4 B KATEEM QAT HAR C4 M), RAREZH AL RKATEM T 220 AHL R Ao i Bl 51 2 69 IR A BR )
o AMAAZA B AGAT BT ARIE, AUARTERE RS T, A AR A BR AR 69 25 8 38 A BT A9 A rE AE, 2R # K B AR
B R S e, P B AT C4 MMAGIFE AR AT, ARARIENF LRI E A S A Sk ER A i R AP L KR (T 50°C) T,
At AR E AR, JTLTREAR, AR T AR RIFHRERTE,

[£4217100Cr 14Ni14Si4 B KARREE4R; CA4R; BT H, T

DOI: 10.33142/ec.v4i5.3671 FESES: TU995.3 XERFRIREE: A

Discussion on Welding Process of C4 Steel Pipe

ZHOU Yadong
Jiangnan Environmental Protection Group Inc., Nanjing, Jiangsu, 211100, China

Abstract: 00Cr14Ni14Si4 austenitic stainless steel (hereinafter referred to as C4 steel) is the most widely used concentrated nitric acid
steel with excellent comprehensive properties among high silicon austenitic stainless steels in China. Materials with its excellent
corrosion resistance, mechanical properties and machinability, especially as nitric acid medium pipeline has excellent corrosion
resistance, has gradually replaced high silicon cast iron and high purity aluminum pipeline. In this paper, the welding performance of
C4 steel is analyzed to ensure that the strength and intergranular corrosion resistance of the weld meet the requirements of full
concentration nitric acid resistance at medium and low temperature (less than 50°C), almost no corrosion, and good chemical stability
at high temperature.

Keywords: 00Cr14Ni14Si4 austenitic stainless steel; C4 steel; welding process; pipe welding

1 BETZRIE

1.1 C4 SNAIEIZEME S

CA AN T HR 5 ek B IR AN B, BT CA4 AN S AR E IR T = IR B8 IR B T RS, PR T C4 AR e Sk X
Sl A (B S O T, B T AR PR Bk ¥

T A MG ETE SRR, SHAERARENMLEL, Si &R, ERENIER NES - ERNL, 17
B,

&1 CAMULFERS ()

JLE C Mn Si Cr Ni P S
% <0.02 <1.0 3~4.5 13~15 13~15 <0.035 <0.030

1.2 C4 MIE+BIIEEL

C4 WMB T EHAE PRGN EW, 1R R I 5 5% T R PR TREE /1 30mE KT omE SR R . 4N
MIPTUE thEE 77 E B R 2N MR . A SAER K. L0 IR EMRIERE, %8 C4 B M
CHS012S1 4.

R2 EMTRSEXNE

JLE C Mn Si Cr Ni p S
R 2 S 0.027 0.91 3.95 19. 06 14. 20 0.018 0.010
5 2 SEDIE 0.017 0.6 3.9 18.5 13.8 0.014 0.011
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®3 EBMERESROFME

JLER 8, [N 8y
YR 24 JEL2% 4 J& MPa 780 33.2 24.6
JEA AR 4% 4R MPa 692 40. 2 52.7

EMPEEEST C4 W, REENSMHAL YR IREHELRAIAEA L, SAHHSA BRI S T 1R A5
TIRE T .

2 EEREIZRIEES

2.1 AMEERELZ

2. 1.1 BB RIRRE

EEZREN, RAGBBREEINE . 3BT AT R R A AR GRS N BE R G IR T, 25 T 8 70 SR AR AR
A8 R AT MU AR A BT TR . RSk e ) v A A

1 RS VBN, SRR

2.1.2 kR

FT4 BEMR
RS Firg SEM B
SRR 22 c4 2.0 YB/T5093-1992
RO 5% CHS012Si 3. 2%350 DGSK401. 41-2004

2. 1.3 JRRECR AL 20
ST IREIEWE)T, BN/ T DNSO B IR T AR IIUE 2 & 338, KT5T DN100 38R T TH MR
PR 138 AR R 2 38 R %

2 BIE#HITE-EITREE
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@f VISER

®5 RBROAMER

DTN
e D2 HR Yo R~ EEJE T [ B& C il P WO fE a
(mm) (mm) (mm) )
TS
BV W %F
>2~8 2~3 1~1.5 60~65
¥
C [
03
R B B _
FXHEE vV ALY W - >9~8 2~3 1~1.5 60~65
1
C [

2. 1.4 BEMESH

CA AR T8 SR L P s | MR B 2R R i, B ok ol TR e 2 B i i N Tk K, 8 Bl PR A 8 e A ) IX 3 4 A ZH UK
JREE I G R AR K . HEIRET RCR /N, RN, PURERZ E 2 EE T2, BHREERRE . 825
Z B NERRAG, PR R, IR,

xo BEIZSH

i | shem fR A )

| : AR (V) JRBEERE (n/s)| ZiRERE (KJ/cn)
¥ Fifk o i

1 GTAW 2.0 P 60-90 9-12 1-2 5.4

2 SMAW 3.2 S A% 90-100 23-26 1-1.5 17.3-30.7

3 SMAW 3.2 S A% 90-100 23-26 1-1.5 17.3-30.7

2.2 EEIAEE

OMFSEEE TN BT C4 AR EEER I 5 o) R E R AR BRI, B0 H (2 LA MAEE A Re B .
SR TN A PAT SR T R R T 28 3 1.

@G I EM R . BET . RTBCRN B ST o) o

OB NAZIEASZ K T BRGS0 (1) ~F 5 b A S A A5 T

@ B AR BRI RO IR 22 B AR 11 K L) 50mm Y85 P FH R 1 9 A7 i e B 250Kt s B Y B,
NG LY/

2.3 EiEHEXT. 1B

OFESEM. WA, MR FELC R, R RN T REE ) 10%.

(@) 55 LIS T A By ST B 4 A o 4 b 3 2-3mm [ATEE . 2767 85938 1A [ 5 U BURLA 3 A

OFEH 14 56 BT REAT I RHE0T, AU R G5 AT 12 BT 2

@RaESPI TR CGRINASL. R, Wi, KIEE, ARFAERA (>10mm) FlRE (>1.5mm).

3 C4NEEREIEEM

C4 HH I ST S 0. A%RT, Sy T SURIE s I RERR Sh 40T, 30 T @ (R 2LL0in, 5l R T, S
0 C4 B TG I A 5 7 AR AL
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