Volume 07
Issue

July 2024
ISSN 3029-2395(Print) 3029-2409(Online)

L Sl et R

=_ SYNERGY

‘: PUBLISHING PTE. LTD.

Tel: +65 65881289
E-mail: contact@s-p.sg

Website: o0js.s-p.sg

<
o
S
=
)
N
o0
%]
=
)
~
[
S
<
N
S)
N
~
n
wn
7=,
w
S)
N}
T
N
w
©
(€21
-
o
=h
S
L2
w
S)
N
N
N
~
S
©
-
(@)
=
=
ek

95
|| 07
43

— 8 %/7302972392




PCHg s AT S UG Serial Title: Progress in Chemical Engineering and Machinery

ISSN: 3029-2395 (4LNT) 3029-2409 (PM%%) ISSN: 3029-2395 (Print) 3029-2409 (Online)
MUES : X Language: Chinese

WIFIMGE . https://ojs.s-p.sg/index.php/hgyjxjz URL: https://ojs.s-p.sg/index.php/hgyjxjz
R AR FR: HTInI IR IE] R Publisher: Synergy Publishing Pte. Ltd.

Database Inclusion

ASSCI @It MySc' Work
Asia-Pacific Science Citation Index o [ i 35 e T R,

Asia & Pacific Science China National Knowledge MyScienceWork
Citation Index Infrastructure

scholar

[ GOUSIQ = Crossref @ESaNS:s

ole Scholar “rossref’ .
Google Scholal Crossre Creative Commons

WA B /Copyright
I Ie) L RS L R ) R BRI AT S5 SC R R LA A B AR, BROJVEUEIIAL, VR A BUKEE Creative
Commons [EFE 4 — JERTALHT 4.0 MRS F5 10, 0 BICOTRAGEER , XSCEITATFI . %
GO, SRS BRI TISCRENT, ST E WS4 B, JERRHR A FSCER I T RO IR
S A PSP SR BRI D PR 41

All articles and any accompanying materials published by Synergy Publishing on any media (e.g. online,
print etc.), unless otherwise indicated, are licensed by the respective author(s) for public use, adaptation and
distribution but subjected to appropriate citation, crediting of the original source and other requirements in
accordance with the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) license.
In terms of sharing and using the article(s) of this journal, user(s) must mark the author(s) information and
attribution, as well as modification of the article(s). Synergy Publishing Pte. Ltd. reserves the final interpretation

of the copyright of the article(s) in this journal.

Synergy Publishing Pte. Ltd.

AR /BE-mail: contact@s-p.sg
BT MHE /Official Website: www.s-p.sg
Mtk /Address: 12 Eu Tong Sen Street, #07-169, Singapore 059819

SYNERGY

CHE TS HURRAEJE ) TR P

JHTIMEDL :

R4 A0 T S

ISSN: 3029-2395 (Print)  3029—2409 (Online)
HMUES : X

HHFIRIE: heeps://ojs.s—p.sg/index.php/hgyjxiz
AL AAFR BT PNE H A

HRAR UK

- Tt Microsoft Word

- R FATEC (TF2st% ) 450000 by BIERZS20077F
- ML EPREL

- WX A& Adobe PDF

- ZEICHR: i EHEAS)

< IR T CARTATI DT )
- AR T

- AL B TR AR

- FTIE AR E AR

- HEHIM (CNKID) . A HEEAR (Google Scholar ) E4iH IR
- SRR AR BRI T I AR

- IR OA T, AHAEF A SCEEIhY ;

- TR AR SCEREE Y T . BRI SR ;

< DUTHGRBC$R S 5%, BT OS2 m R BB 1) 5

< OOVEETRALEIR FREIRSS . BITEMICR SO B i R RTHE T, FEmcE ) [P SE R .

PR
AR SRR TR, A0SV ZE A PP Rt % 55 SR SCTESIEAT DA, B % Mo 0 5
SEFTAE, REXE . HER. TV, SLOGRK. B, IS,



KIS E

Volume 2 Issue 7 July 2024
ISSN 3029-2395 (Print) 3029-2409 (Online)

E
oV
Tao Zhu

W =

¥ 7% JunlJiang
FEMAS  Linyu Jiao
HAFH  Fengxiang Yin
# % YiHu

% ffi WeiPan



T 5t E 2024/07 Bx

1 R AR RS R O 38 ERIKE NS LR
/ AP} ZEsEkk R X

4 SRR RS RTI 41 K PIM T RS R T R 0
s /T

7 EEAREASSREIRIRRSH 44 RNHERIIT R OE R BRI R S 2
/35 I A R

10 e E R FIRI R A ST D
! R Ik

13 jﬁﬁguWE"JEE%%’JE*’@%”%% S0 FMRAS A KSR R
e IBEE NG T

1 f;&éﬁ%’?ﬁzﬁgﬂh S 53 {5 BRI VB3 B2 B M e T o P

19 MBS (L T 2 e T ST s
. B

B SRR S6 LK BIRIRIRERE AL S R R4
Jos / Wathh R IR

26 EEEAFRLESIRE G TRITAT 59 ETIREEIEAIEM PID n R A5
EA B KR MM /HTIE ZERLEE

20 ETX TS KERI TIRW R SMasmfz 63 b IR eRANTFHIiE R kit
EiSe J o i

32 3T MATLAB fye LR Er i 0 66 AN ESG

IXUHE KIS TR RRAN ROTHA

| 25



TS m it R

2024/07 B

10

13

16

19

23

26

29

32

The Application of Electromagnetic Eddy Current Detec-
tion Technology in Natural Gas Pipeline Testing

/ Dan Zhou Qianglin Li

Research on the Energy Saving and Carbon Reduction
Technology of Chlor-alkali Plant

/ Jian Gao

Analysis of the Causes of High Exhaust Temperature in
Reciprocating Compressor Units

/Yong Yang

Technology Innovation Practice of Deep Cone Machine in
Comprehensive Utilization of Tailings

/ Shiqun Xu

Electrical Drive and Vibration Control Strategy in Thin-wall
Parts Machining

/ Zihao Wang

Analysis and Treatment of Abnormal Vibration Causes of
High Pressure Cylinder in Air Compressor Units

/ Chaoneng Li Ping Chen Quanming Shuai

Safety and Reliability Analysis of Clean Production Process
for Desulfurization of Liquefied Gas

/ Xingnan Chen

Technical Review of Shot Blasting Machines

/ Die Zhang

Finite Element Analysis of Wind Load on a Mobile Antenna
Shelter

/ Dong Wang Maimiao Cui Na Zhang Xinghua Fan
Research on the Shortcomings and Solutions of Water
Quality Inspection for Industrial Boilers

/ Wenjing Sun

Strength Calculation and Simulation of Steam Turbine
Diaphragm Based on MATLAB

/ Xiong Liu Pengfei Zhang Junjie Zhao Fangsong Wu

38

41

44

47

50

53

56

59

63

66

Discussion on the Common Defects and Treatment Methods
of Pressure Vessel

/ Sensen Zhang Jie Liu

The Role of PIM Management System in Welding Quality
Control

/ Jianping Zhong

The Practical Application of On-line Diagnostic System in
the Reducer of Aluminum Foil Finishing Mill

/ Baozhou Yang Su Lin Genrong Zhou

Research on Mechanized Maintenance Technology of Outer
Anticorrosive Coating of Fracturing Storage Tank

/ You Yang

Discussion on Safety Risks and Protection Measures of Oil
and Gas Pipelines

/ Ruixue Chen Xiaowei Ye Yan Sun

Characteristics and Application Strategies of Mechanical
Design, Manufacturing and Automation in the Information
Age

/ Pengxiang Zhang

Research on the Performance Optimization and Application
of Textile Waterproof Additives

/ Hongkun Shi Chenghai Fang Zhenze Xiong

Fuzzy PID Temperature Control System Based on a Genetic
Algorithm

/Hao Xuan Chengze Li Peiyuan Yang

Upgrading and Optimization Design of Wheat Material
Out of Warehouse System in Flour Mill

/ Zhuoxiong Song

Improvement Measures for Fully Refined Paraffin-smelling
Products

/Bo Li



UITENMMWEHE - $£02% - £07H - 2024 £ 07 A  DOL: https:/doi.org/10.12345/hgyjxjz.v2i7.19443

The Application of Electromagnetic Eddy Current Detection
Technology in Natural Gas Pipeline Testing

Dan Zhou' Qianglin Li’

1. Shandong Zhongyuan Natural Gas Technology Service Co., Ltd., Jinan, Shandong, 250000, China
2. Shandong Province Natural Gas Pipeline Co., Ltd., Jinan, Shandong, 250000, China

Abstract

This paper first introduces the basic principle and detection process of electromagnetic eddy current detection technology, and then
introduces the application of electromagnetic eddy current detection technology in natural gas pipeline detection, including the
identification and positioning of corrosion defects in natural gas pipeline, the excavation verification of corrosion defects outside
natural gas pipeline and the integrity evaluation of natural gas pipeline corrosion defects. Through related research shows that the
electromagnetic eddy current detection technology has a wide application range, high sensitivity and the advantages of low detection
cost, for the gas pipeline defect detection results have certain reliability, can provide reliable guarantee for the safe operation of
natural gas pipeline, suggested that the technology in the field of natural gas pipeline detection technology.

Keywords
electromagnetic eddy current detection technology; natural gas pipeline; corrosion defect; residual strength
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Research on the Energy Saving and Carbon Reduction
Technology of Chlor-alkali Plant

Jian Gao
Hubei Yihua Chemical Co., Ltd., Yichang, Hubei, 443000, China

Abstract

Chlor-alkali chemical industry is an important part of the chemical industry, and its products are widely used in the national economy.
However, the high energy consumption and low energy utilization efficiency in the chlor-alkali chemical production process have
been restricting the sustainable development of this industry. Therefore, it is of great significance to optimize the energy saving and
carbon reduction technology of chlor-alkali plant and develop and application of energy saving technology to reduce production
costs, improve economic benefits and protect the environment. Continue to carry out a series of energy saving technology innovation,
including management innovation, technological progress, energy saving pump replace high energy heat pump, air compressor twin
screw compressor contract energy transformation, dry stock reuse polymerization tower technology, heat source cascade utilization,
closely around the “double carbon target”, promote energy management, production rose significantly, comprehensive energy
consumption per unit product fell sharply, obtained good economic and social benefits.

Keywords
chlor-alkali device; energy saving; carbon reduction

SR E TR AR

i
BALEAE TR AR AE], HE - B 5 E 443000
=

ABNITANT TR FRARINS, L7 EBREFTRAASZOER, K, FAMTEFTREFRES, REA
ARERFF AR — ARG FHZAT LG THEL R, B, FRBEE T RBRBEHARARATHA, LB AT REL, 5T
BARE =R A RBZFHE, RPFRAAELEL. FEFR—RITRIAC I 4E, @B, HARY,
FHRRB LB AR RR . DEEVEAF EHAEF AR A, TR RE ARESEALBIAR, RRHBANF. R
B "M AR, BRERTE, FERE LN, PESREARERE TR, RETREFWEFAEFELEE,

ES k|
FWFEE; Tk, WK

15|58
SR B R A T B T e % R L 28

BN e T2, RIARE RS A0 | FEIRREEE,
HHET= T, PR AT A SR E T
REIREOAR B R SR RN AR = BEETART
AN SRR TV A TR, SRR B 1T BRI B AR B S
EINEE AP RER, AT RIS R AT B)
B RBEEEME 1 R,

[EEEN] S (1982-) , 5, PEBILESEA, K
&, T, MBHIIZHR.

4



U T SHAMERE - 5 02% - %07 # - 2024 £ 07 A

2 [ B AR IEFER
21 FERERIHFEIRT S0

TESIRE T A, EEMRRIRERATIRIELLT
JUNTTTH: E5e, MR SEE A, Bk
AT, Rl EREN RS BT, BEFTETA
ATEERAVBEIEORIE. DV RETE S A rh R E
iz, FittE IR . BRI A Tl A
FRISCHE, HOR, 200 " ZRTESIE LA/ rh) 2k
H, AT RIS, ARG, ROARESS . 2R
THRERY & A AT 20 TR RA A . FRm AR &2
REHE, RE, RATEER SR LA h i EZERER
THEEERTT. RN A THEBUREMIRCERIR, ISty I
RZAE, PRIIIR ST HRE B EHENTE A AR
2.2 REIRH FEXTEME NS B R M T A

BB T A= rh B RIS RE— 5 THI MG A - R AR
R, S S EREISR—E . ARl R &
M-SR UBRRA A, $REfTl3es /), BRe
/DI ERGR CIRISEN, SEBRATHpER R (E5TITH, A
RS RIAIRA (R SRRR T A= B RETRTHAE AT AR AR B
feE L AIEE . RECITRER I . LIk . femfe
TR ARG, DI RIEIRE A, AT
Y grp sy, (EERETTIH, BEHREL ma S EOCEM
BEIR BTIRIR AN — SRR = AR, DRk s
BRATERGE S HY AR, DRI, J DS T A rh BRI,
PR CATEI SN, BT AT RIS P,

3 EETREBMRE IR

3.1 iR HFE
RN BRE = Prf Rk s ™ 2155 s 1T,

FEIRB B I S F RS, RS SPEE AT
40°C; Ffb 2R E4KREEART 85°C,
3.2 M FEEIE

OEERH], SBAtE. RIE- 8 MHREERHE 2
FRERRRT, SEHHIIARERBITRENCORE, HExH
R RAE S, RIEZTT R BehE B AT, =H
PR, HRIFE . EHEE, Rt DR E LS
TR, RRPAIR R EEP IR R, MREETE MK
BAMNTZIER, WHRIRREEFRERER, FA
IR ZHERECR S BN, O AMRGEIIEEG
HlisFafE TR, G HITHEEEALEEeR, B
MESEAR . ERR . BOKR . B4, UNEZ BRES .
AT, RS TU, SRHE TR RLsE, &
RHFE RS, LEESisk BT, RIEFNLETEE;
Gt ARG RRALTREHE R, BFEEASHEEN",
NI IESATHIE R, SeRik/EEM, BRErRE, )
TE SRR

QA4 HEREHE MBI BIHEE, RIEFTRS
VR R A R R Al

Q@IE I, SFREEF e, IR ARl R
ERTAA, FIFSEEMEGE. BHOsFasnl, fRaidE. R
VERISTA], A FEEE et Ban, B AARRESI AT 3 BN
— SR, 3 4Rz, it 262kW, SEAEF L] (1.02
To/EE) , SCEURAHA (027 T/ ) BT, BETTRGEE,
W/DLEE Y.

@BEET, FIALEERKEE, ZB\ER 0
HAHEIATEIOK, (REMEREZREH TR, WEEE
FEFER, TSR, BOUKNLLEEL

ORFEHEETTRERIR “ 8T  Aahait, BEI i,
BBRINT “em T Bk, FEEL. RBLRE, HEIR TR
RISaNALIRD, AL ORI TESL A L S A 72050
4 T3 BERUR T AR Bz A
41 EHTEIZIEA

OF [HHEEHETF ARG, WRESEE RS
Pe, SERIERE RN R 330 25, £ EILTIE 3480d,

QffF FIRLEFIAEA, FIFHZ&—#ukoiaeizit
A 7K, HERE RIS SIS Y . ekiny S SPREF .
B e MR, IRV AGE BT IR BN AR (L
AT, BEREZEFMEH, (BH—5 560kW ZHIKHL.
TIRERRIHE ¥,

OF I A A G K L oK Salk B IR & ok
FENELKAEA, B ORI G B R HE TR DR &2
FHHE 10tvd.

42 ST REIZFIZH

Ot VC [EFRHLSE, FM S 400kW HEFT 1L 4Rl
4 & 250kW FHZENEGENL, PR S 200kW/h,

QX AFEHENBEATR ., ZHH—E 132kW AR E
3 & 75kW KIAZE, FEIRE A HE 93kW/h; A—& 1
AR i 45kW TIRER BN G 90kW SipieimiiR;
S RIRE R R S5kW TTRERBHIE F15 90kW iRk
IR A T B R B A 7 (O REIR S EE RN HE AR,
L TSI IR T RERHE B AR S . RTDLS e B
REIRSEERTHERORHE B bR, AR RRATA P ~RekE . WD 5
MRS EA A FSUAHEE ; PTDUE A= T2, ST
R BB SR DX S H bR, SR S
TESRHE TTREVHE B PRT, TRR 78975 R AL () SEB RIS RIS
JEINE, iR E AR AT R R B R, BEES R
TARARIEAH S E A& VE, dLR%S LT RERHEE
FR, TERRASL PRI N A AT 45

@ZEUE =& 132kW B 23 EHL I — & 250kW
BUEFFAITEAA L AR T SIS SEUES. HE
SESWARRRIRL, S ER ST RS R
WTTh%, RIfEED. SGRBEITHRERN, BuSEEE

5



U T SHAMERE - 5 02% - %07 # - 2024 £ 07 A

AIHIZY I, 122 T kW,
4.3 FIEFHEERFEAR

RETIEMRID G SR EHEEOR, S PVC Lk
IR 70°C A, [0l R EVTHREOMOK G E B iR
Tl BRI FARE, B B, RIE THE, [
IR/ T B KR
4.4 HEKBEHRTRITAR

BEWEKERF, BaE THEHRILEK, SiE
K T B ALK R, e B R LK E SRR
=, YR E &l AigiR, Mol AshziEe, BhkE]
TR R Y, BT,
4.5 #A = B F A AR

@ PVC T THERBLEE O 22 S THE, B efvk
TERWLH THE., SCERRJERERR .

QB PO IR G TRE STk, ATHRSIHER
50°CPL b, /D THEFE 150d,
4.6 THERHEE A

UG, AT SRS SR B I RE B ThaE .
Bildn, A ST AT, WO TR B
[EIRAGRERE; KA EANSE S, SESEARES
A B, W ESHEE: 5 I A BRI A%,
SEERE DR SRS, O AT T, 2 A s A
RETRRIF SR O, R R O TS, S B ]
DA N, FAEHLEST, MRIREEIRIGEE, BEITIRER
HERbR. T 2RSS B R e T —,
W T 2R TR, AL e S B fseR R
PR, Hodn, 7RISR e, IR B,
T, AR, SRR SR BRI
oy RN Tk, BENSR S BT,
DIREERRAVE S, AN, TR e S A TR &)
P RIRC SRR L , ST S B LR Ak as
B ARE I T2, SEEE S r LS S e S,
B DIRIR IR 5 Yy, SN TRERHE E R,
4.7 BER B AR

REIR OIS T BER R P I IR, fESEmEEE W
REFIC A, Wl SN ERIICEE, a[DMES
GO R I RE R, HERAI LA IR RS HIREEE . i,
PRSI IARE AT D B P B T E, TR
FEF TR 2 SEK, B DINIEMOBEIRTSEE. BEoh, B
AR S AR S A R R TSR, DASR
o RS B R AR I REIRR AR 1, il REIR B (s
A, PTLUE R D S B YN REIR O, R IRE T
A, FHE—EEE LRRESEER. AMXanit, geRm
WA B THRT R nT e, SEIIR RO TEERFIE, (A
AR/ D RETRTS RERT ER B AR A, Dh AV AT RS
AFIEN T
4.8 BEELFEA

W& N TERE . REERIEEN S R f b & J

ERRHORTETTRBIRHF U A BT I AR, KK, 7]
PUBTH I REG AR A B | SedtiEdE T ST E:

SEEIXS SR BB TR R SE I I S AR . BRE(t:
RAETS FERSAEHE LA, EARZBITEEL, e
REIEAIFIRCR, DA BEIREIR DY, SCOUTTRREHR &
R BB R OEORIE TV AP A SR, Slcse
ERDUIREERE S TR e B R
AW BAN BTS2 SRS B 1T RRHES Bg Ry m) B,
Bldn, FRARATRSIRRE SR e Sed I SRS
TETERE, RIS ER AR E AR AR, D BRI
SHAPRCAR, SCEATRERAR Mo AN, BRI
FEN LA B E R B S RERIRCR, PR
FUSEFRRA, DR SEHRCR . BRI A R
R BT R ENERER . 20 . m i RRTTEE, VTTREREE
TAREABRIE S50, BEEFH AR 2 fn5e
&, SRR BRIk BSR4 R

5 4517

TE SRR P TR R & 2 BRI B I AT I R =CR

AR PR S IME, . ZeESRAAL, RAIRERIZINE 4

FEEEENE ), BERIRAIRIERE, A BT AR

Bl TR A A R E R, i AW s, ok T2

. TRE. eies, SRR & TE

BB, WD FRIRIRDE, A SRR D FI R a1

& T ENE S E, B rTRgis kg, Qs

TIRER AW A, TWILHIR 2 T RERR ARRITT R E T

BE, DmETTREN H WZHEAITTRER S, RIYSA il kS

. QTR TIERsiE&R2s, MRGER. 414%E

F. RIEAHELUTILET, Whrdedt, SHRER, )

Kk EAR. TR TAE&HD.

e e

[1] AR APESER TR+ ZH 7k R AP ESE
f3,2012(9):1-6.

[2]1 [ ST AL A U SRR R SR [D] AR
HRKA2,2010.

[3] Sk 2 NI S TRk Sl R () 4 e MBI I A TR,
2003,22(8):876-880.

[4] ARz SRR T S R AR A S R (] A L AR, 201 2
(11):1-3.

[5] =28 B AEHIPVCE K EHEN T D] AT R NS K
2£.2010.

[6] E£/hEAFER B ATERE LS R EAR MR E L
J,2012,40(4):28-30.

[7]  FBEEE SV A B ARSI AR FHINT AR N TH2,2011-07 -11.

[8] ZEAENG = FELR S L EEH T (I L TETEL2012(2):
44-46.



UITENMWHHE - £02% - £07H - 2024 £ 07 A  DOL: https:/doi.org/10.12345/hgyjxjz.v2i7.19445

Analysis of the Causes of High Exhaust Temperature in
Reciprocating Compressor Units

Yong Yang
Jinneng Holdings Equipment Manufacturing Group Tianyuan Shanxi Chemical Co., Ltd., Jincheng, Shanxi, 048400, China

Abstract

The rapid development of modern social science and technology has not only promoted the innovation of production technology
in various industries and fields, but also increased the pressure on production, technology, and other aspects to a certain extent.
Petroleum and coal chemical enterprises play an important role in China’s social development, ensuring the normal operation of
their production and promoting China’s social development. Reciprocating compressors have extensive application experience in
many heavy industry fields in China, with coal chemical production enterprises being the most widely used. The paper focuses on the
analysis and research of the reasons and treatment measures for the high exhaust temperature of reciprocating compressors in the past
due to the research object. The aim is to promote the normal operation of reciprocating compressors by ensuring the control of the
high and low exhaust temperature of reciprocating compressors.

Keywords
reciprocating compressor; exhaust temperature; valve; compression ratio
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Technology Innovation Practice of Deep Cone Machine in
Comprehensive Utilization of Tailings

Shiqun Xu
Shandong Laizhou Shanjin Heavy Industry Co., Ltd., Laizhou, Shandong, 262407, China

Abstract

The comprehensive utilization of tailings is the key to mine resources recovery and environmental protection. This paper discusses
the technical innovation of deep cone thickmachine in tailings treatment. First, the urgency and current situation of comprehensive
utilization of tailings are clarified, highlighting the advantages of deep cone machine. Practice shows that the deep cone thickening
machine significantly improves the concentration efficiency of tailings, effectively collects tailings and reduces pollution. Through
technical transformation, such as increasing the bottom structure and increasing the flow equipment, the concentration efficiency
and environmental benefits are further improved. Combining the production data, the effectiveness of deep cone thickmachine in
the comprehensive utilization of tailings is verified. This paper provides a new idea for tailings treatment and resource utilization in
mining enterprises, and has theoretical support and practical guidance value for tailings treatment and resource utilization.

Keywords
deep cone thickening machine; comprehensive utilization of tailings; environmental benefits; technical transformation; resource utilization
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Electrical Drive and Vibration Control Strategy in Thin-wall
Parts Machining

Zihao Wang
Tiandi Benniu Industrial Group Co., Ltd., Shizuishan, Ningxia, 753000, China

Abstract

In the processing process of thin-walled structure parts, because of its low stiffness, easy to produce vibration, resulting in low
precision of parts, poor surface quality, this is a problem we often encounter. To solve this problem, this study proposes a novel
strategy that combines electrical drive and vibration control. We first make a detailed analysis of the working conditions in which
thin-wall parts may produce vibration, and establish a corresponding dynamic model. Then, a new electrical drive method is designed
to improve the traditional machining method to improve the machining accuracy. At the same time, aiming at the vibration problem
generated during the electrical driving process, we propose a real-time vibration monitoring and strict vibration control strategy.
Through a large number of experiments, the new electrical drive and vibration control strategy not only greatly improves the
machining accuracy of thin-walled parts, but also significantly improves the surface quality of the parts. The research results have
important reference value for improving the processing quality of thin wall parts in the machining field.

Keywords
thin-wall parts machining; electrical drive; vibration control; machining accuracy; surface quality
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Analysis and Treatment of Abnormal Vibration Causes of
High Pressure Cylinder in Air Compressor Units

Chaoneng Li Ping Chen Quanming Shuai
Equipment Operation and Maintenance Center of Yunnan Shuifu Yuntianhua Co., Ltd., Shuifu, Yunnan, 657800, China

Abstract

There are many factors that can cause abnormal vibration of the unit, which are often difficult to verify and clarify. If not resolved
in a timely manner, it may develop into a major equipment accident. During the overhaul of a certain company’s ammonia synthesis
unit, the air compressor unit underwent a routine overhaul. After the overhaul was completed, the high-pressure cylinder vibration
was abnormal during the unit’s testing and operation, and the amplitude values of the four channels monitored for vibration
suddenly increased significantly. This paper analyzes the phenomenon of vibration changes from the principle of rotor imbalance
and vibration related knowledge; Analyze the abnormal phenomenon of process parameters from the principle of axial force balance
in compressors; Perform force analysis based on the structure of the high-pressure cylinder balance device. On the basis of cause
analysis, handling measures were proposed, and the abnormal vibration was eliminated after the implementation of the handling plan,
which effectively solved the actual problem. I hope that the analysis and handling of this case can provide reference and guidance for
similar equipment failures.

Keywords
compressor; vibration; high pressure cylinder; balance disk; axial force
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Safety and Reliability Analysis of Clean Production Process
for Desulfurization of Liquefied Gas

Xingnan Chen
China Petroleum & Chemical Corporation Changling Branch, Yueyang, Hunan, 414000, China

Abstract

In recent years, with changes in environmental regulations and standards, safe and environmentally friendly deep desulfurization
technology for liquefied gas has adopted oxygen instead of air to participate in the solvent oxidation regeneration reaction in the
solvent oxidation regeneration process, which poses a risk of gas phase explosion of liquefied gas due to the shortcomings of existing
technology. The paper mainly focuses on the risk analysis of gas-phase combustion and explosion of liquefied gas, and conducts
research and analysis on the limit oxygen content, combustion and explosion characteristics of combustible gases, explosion
upper limit under abnormal working conditions, and explosion upper limit under oxygen deficient conditions. The critical control
parameters for combustion and explosion are determined, and specific guidance and suggestions are proposed for the operation of the
process equipment.

Keywords
solvent oxidation regeneration reaction; burst risk; burst critical control parameters
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Technical Review of Shot Blasting Machines

Die Zhang
Patent Examination Cooperation Sichuan Center of the Patent Office, CNIPA, Chengdu, Sichuan, 610213, China

Abstract

Shot blasting machine belongs to the mainstream equipment of metal surface treatment, which is widely used in aerospace,
automobile, casting, shipbuilding and other industries. The main principle is to project material to the surface of the workpiece
through a high-speed rotating shot blasting device to achieve the purpose of cleaning, surface strengthening or polishing. This paper
takes the patent literature of shot blasting machine as the research object, analyzes the patent application status in this field, and
analyzes the typical technical solutions in this field combined with some key patents, so as to provide reference for related research

and development work.

Keywords
shot blasting machines; patent ; technical review
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Finite Element Analysis of Wind Load on a Mobile Antenna
Shelter

Dong Wang Maimiao Cui Na Zhang Xinghua Fan
China Aerospace Science and Industry Group, Six Institute of the 210 Research Institute, Xi’an, Shanxi, 710065, China

Abstract

Wind load is the main load for outdoor work in the mobile antenna shelter . Its wind resistance stability design is directly related
to the safety of the vehicle, and is the key factor in the design of the mobile antenna shelter. The paper introduces the calculation
method of wind load on a mobile antenna shelter in a given environment, and calculates the wind load on the mobile antenna shelter
in three directions: 45°, 90°, and 0°. The wind resistance stability of the vehicle was analyzed by calculating the stability moment
and overturning moment of the mobile antenna shelter, and a finite element model was established to simulate the wind load of the
mobile antenna shelter. The results showed that the mobile antenna shelter met the strength requirements under wind loads in three
directions.

Keywords

antenna shelter; wind load; wind stability; finite element analysis
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Research on the Shortcomings and Solutions of Water Quality
Inspection for Industrial Boilers

Wenjing Sun
Jilin Zijin Copper Co., Ltd., Hunchun, Jilin, 133300, China

Abstract

In the new era, the national economy has achieved rapid development, and in industrial production, the use of boilers is becoming
more and more frequent. However, such equipment has a high level of energy consumption during actual operation, which can cause
certain pollution to the environment. With the comprehensive promotion of energy-saving and emission reduction concepts, industrial
boiler water quality inspection has become particularly important. Its inspection results have a great impact on the safety and energy
consumption control of industrial production. Once the water quality does not meet production standards, it will lead to problems such
as perforation and deformation of the boiler structure, thereby laying serious safety hazards. Therefore, during the use of industrial
boilers, the relevant departments should actively carry out the inspection of water quality, so as to effectively avoid the occurrence of
accidents. Based on this, the paper starts from the important role of water quality inspection of industrial boilers, carries out in-depth
analysis on the shortcomings of water quality inspection, and finally puts forward corresponding improvement strategies

Keywords
industrial boiler; water quality inspection; scale
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Strength Calculation and Simulation of Steam Turbine
Diaphragm Based on MATLAB

Xiong Liu Pengfei Zhang Junjie Zhao Fangsong Wu
Industrial Turbine Division of Dongfang Steam Turbine Co., Ltd., Deyang, Sichuan, 618000, China

Abstract

The diaphragm in steam turbine units bears multiple crucial functions such as fixing the stationary blades and preventing leakage
between stages, making it one of the key components ensuring the economy and safety of the unit. With the rapid development of the
power industry, the requirements for the reliability of steam turbines have become increasingly stringent. This paper primarily selects
the actual diaphragm model from a steam turbine factory as the research example. Firstly, we briefly introduce the usage conditions
and calculation models of the traditional methods for calculating diaphragm strength and stiffness—the W-V method and the Wahl
method. We then examine their strength and stiffness through changes in stress and deflection. Following that, we investigate the
trends in which the strength and stiffness of the diaphragm vary with pressure difference under different methods. Subsequently, we
examine whether the strength and stiffness of the diaphragm exhibit any trends with changes in the outer diameter of the diaphragm
under different methods, while setting four pressure difference levels at p=0.15 MPa, p=0.35 MPa, p=0.55 MPa, and p=0.75 MPa to
observe changes in stress and deflection. Finally, the results are compared with the actual design.

Keywords
steam turbine diaphragm,; stiffnesscharacteristic; W-V method; Wahl method; MATLAB
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Discussion on the Common Defects and Treatment Methods
of Pressure Vessel

Sensen Zhang Jie Liu
Huizhou Teyu Petrochemical Engineering Co., Ltd., Huizhou, Guangdong, 516000, China

Abstract

In the petrochemical industry, pressure vessels are widely used in refining, natural gas processing, fertilizer production, oil storage
and transportation and other processes, belonging to the category of special equipment, the working environment is relatively special,
need to be applied in high temperature, high pressure and corrosive environment and other working conditions, affected by design,
manufacturing, operation and other factors, pressure vessels are prone to various defects. This will have a negative impact on the
normal use of pressure vessels and production safety. The treatment of defects is a complex and rigorous work, which not only needs
to clarify the mechanism of defects, but also needs to solve the root cause, and needs to strictly implement the pressure inspection
and maintenance norms. Based on this, the paper analyzes the common defects of pressure vessels, and probes into the circumvention
measures and maintenance methods.

Keywords
pressure vessel; defect; treatment method
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The Role of PIM Management System in Welding Quality
Control

Jianping Zhong
Sinopec China Crude Oil Construction Engineering Co., Ltd., Puyang, Henan, 457001, China

Abstract

With the increasing growth of global energy demand, long-term pipelines are playing an increasingly important role in the
transportation of oil, natural gas and other energy sources. As an important infrastructure of energy transportation, the welding
quality of long-distance pipeline is directly related to the safe operation and service life of the pipeline. This paper discusses the key
role of PIM (Pipeline Integrity Management Pipeline integrity management) system in welding quality control, including accurate
management of welding process parameters, effective monitoring of welding personnel, real-time tracking of welding process, and
statistical analysis of quality data. By introducing PIM management system, the stability and reliability of welding quality of long
distance pipeline can be significantly improved, the quality risk can be reduced, and provide a strong guarantee for the safe and
efficient operation of long distance pipeline.

Keywords
long-distance pipeline; PIM management system; welding quality control; welding process parameters; real-time monitoring
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The Practical Application of On-line Diagnostic System in
the Reducer of Aluminum Foil Finishing Mill

Baozhou Yang Su Lin Genrong Zhou
Ruyuan Dongyangguang UACJ Fine Aluminum Foil Co., Ltd., Shaoguan, Guangdong, 512721, China

Abstract

The shutdown and recovery time of large equipment during aluminum rolling process due to abnormal gearbox is long, resulting in
huge losses. The paper installs vibration online monitoring equipment on the gearbox of the aluminum foil precision rolling mill,
which monitors the vibration of the operating parts of the equipment in real time, especially the bearings and gears. Without stopping
or disassembling the equipment, vibration sensors are used to collect vibration data. By Fourier analysis of the sensor feedback data
and combining it with the historical condition of the precision rolling mill gearbox, the degree of deterioration, failure parts, and
failure modes are quantified. Based on the frequency spectrum analysis results, practical repair suggestions are given to equipment
maintenance personnel (such as suggesting cleaning if foreign objects have invaded, replacing bearings for bearing pitting, and
inspecting/repairing/replacing gears for gear jumping). According to the opinion, equipment operators can prepare spare parts
inventory in advance, develop reasonable maintenance plans, etc., to avoid unexpected and sudden fault repair operations.

Keywords

aluminum foil finishing mill; acceleration; online monitoring
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Research on Mechanized Maintenance Technology of Outer
Anticorrosive Coating of Fracturing Storage Tank

You Yang
Sinopec Southwest Petroleum Engineering Co., Ltd. Downhole Operation Branch, Deyang, Sichuan, 618000, China

Abstract

The external anticorrosion layer of fracturing storage tank is very important to ensure the long-term stable operation of fracturing
storage tank. It can not only prevent the corrosion of fracturing storage tank, prolong its service life, but also ensure the safety of
storage materials. However, the traditional maintenance process often relies on manual operation, which is not only inefficient, but
also has certain safety risks in the operation process. In addition, the quality of manual maintenance is difficult to ensure consistency,
which affects the overall performance and safety of fracturing tanks to a certain extent. In this paper, combined with the shortcomings
of the traditional maintenance process of the outer anticorrosive coating of the fracturing storage tank, the advantages of the
mechanized maintenance process of the outer anticorrosive coating of the fracturing storage tank are analyzed, and the new process
and quality inspection of the mechanized maintenance of the outer anticorrosive coating of the fracturing storage tank are discussed
for reference.

Keywords

fracturing storage tank; external anticorrosive coating; mechanization; maintenance process
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Discussion on Safety Risks and Protection Measures of Oil
and Gas Pipelines

Ruixue Chen Xiaowei Ye Yan Sun
Northern Pipeline Co., Ltd., Qinhuangdao, Hebei, 066600, China

Abstract

In recent years, with the rapid development of China’s economy, the consumption of oil and gas is also increasing, which has a large
development space. The main way of transportation is pipeline transportation, and the pipeline construction also develops rapidly.
Due to the characteristics of high energy, high pressure, flammability and explosion, and complex environment, the pipeline is prone
to rupture, leakage and other failures during long-term operation, which is prone to major safety accidents and poses a great threat
to people’s lives and property. Therefore, it is very necessary to carry out the risk analysis of oil and gas pipelines and the treatment
of emergencies. Based on this, this paper first briefly describes the necessity of oil and gas pipeline safety management, and then
discusses the oil and gas pipeline safety risks and protection measures for reference.

Keywords
oil and natural gas; pipeline risk; safeguard; protective measures
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Characteristics and Application Strategies of Mechanical
Design, Manufacturing and Automation in the Information Age

Pengxiang Zhang
Jiangsu Xinyang New Material Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract

The arrival of the information age has promoted the development of automation and intelligent development of mechanical design
and manufacturing, reasonable application of information technology to promote the optimization and improvement of mechanical
design and manufacturing technology. This paper also focuses on this point, mainly from the information age mechanical design and
manufacturing and automation in the application of information technology in mechanical design and manufacturing and automation
and the information age mechanical design and manufacturing and automation development trend and other dimensions, hope that
through the discussion and analysis of this paper can provide more reference and reference for the relevant units, better play to the
technical advantages of information technology, promote the development and improvement of mechanical design and manufacturing,
to provide more convenience and help for people’s production and life.

Keywords
information technology; mechanical design and manufacturing; application scheme; characteristic analysis
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Research on the Performance Optimization and Application
of Textile Waterproof Additives

Hongkun Shi' Chenghai Fang' Zhenze Xiong”

1. Zhejiang Hualin Biotechnology Co., Ltd., Quzhou, Zhejiang, 324300, China
2. Hangzhou Very Weak Magnetic Field National Institute of Major Science and Technology Infrastructure, Hangzhou,
Zhejiang, 310000, China

Abstract

The performance of textile waterproofing additives was optimized, and their practical application effects were explored. Through
experimental design and data analysis, the conclusion of optimizing the additive formula using orthogonal experimental method
was drawn. The waterproof performance was systematically evaluated through various methods such as hydrostatic pressure test,
spray test, contact angle test, etc., which verified the superiority of the optimized formula and provided theoretical support and
technical guidance for development and application. It has important practical significance and application value. The development
and application of textile waterproofing additives are of great significance. This provides useful references and reflections on current
research in the field of waterproofing.

Keywords
textile waterproof aid; performance optimization; orthogonal test
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Fuzzy PID Temperature Control System Based on a Genetic
Algorithm

Hao Xuan' Chengze Li' Peiyuan Yang’

1. Tianjin Intelligent Manufacturing Branch of Offshore Petroleum Engineering Co., Ltd., Tianjin, 300450, China
2. China Eastern Aviation Technology Co., Ltd. Sichuan Branch, Chengdu, Sichuan, 641400, China

Abstract

In recent years, in the field of industrial control in China, the application of PID control has accounted for more than 90%, especially
in the field of temperature control. This paper expounds a fuzzy PID temperature control method based on genetic algorithm, by
studying the control theory and method of fuzzy control, finding the most appropriate control factor according to its reasoning rules,
and then conducting fuzzy PID control. This by MATLAB to the traditional PID control and PID control based on genetic algorithm
and the results of the fuzzy PID control based on genetic algorithm comparison and simulation, can draw the following conclusion:
fuzzy PID temperature control system based on genetic algorithm robustness is good, improve response speed, overshoot reduction,
the system parameters meet the set requirements, the system is feasible.

Keywords
fuzzy PID control; genetic algorithm; temperature control; Matlab simulation
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Upgrading and Optimization Design of Wheat Material
Out of Warehouse System in Flour Mill

Zhuoxiong Song
Jiangmen Jingheng Conveying Equipment Co., Ltd., Jiangmen, Guangdong, 529000, China

Abstract

The original conveying system for wheat raw materials from the silo to the flour milling workshop in a flour mill has problems
such as excessive dust and poor sealing, and requires technical upgrading and reconstruction of the old system. Through research
and development, a process system consisting of buried scraper conveyors, bucket elevators, etc. was designed to scientifically and
reasonably solve the problem of conveying wheat raw materials from the silo to the flour milling workshop in the flour mill. The
optimized design of the buried scraper conveyor uses a low-speed scheme to effectively reduce grain breakage rate and extend the
service life of the equipment. All equipment in the new system adopts a fully sealed design, effectively eliminating the problem of
dust spillover.

Keywords

wheat raw material storage and delivery system; buried scraper conveyor; bucket elevator; grain crushing rate; sealing
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Improvement Measures for Fully Refined Paraffin-smelling
Products

Bo Li
Sinopec Jingmen Branch Company, Jingmen, Hubei, 448002, China

Abstract

Through the sinopec Jingmen branch full refining paraffin processing process furfural refining process, benzene dewaxing process,
paraffin hydrogenation process smell cause analysis, find out the main source of the paraffin smell is carried in the process of trace
furfural, benzene solvent and produced in the processing of volatile low boiling point light hydrocarbon. Optimizing the operating
conditions of furfural refining plant, ketonobenzene dewaxing plant, paraffin hydrogenation plant and changing the hydrogen process
of paraffin hydrogenation unit to reduce the production of light hydrocarbons. The paraffin smell produced by the company has been
significantly improved. The export smell analysis of paraffin hydrogenation unit is stable below the 1.0 level, and the proportion of
fully refined paraffin production has been greatly increased, and the efficiency is significant.

Keywords
paraffin; smell; reason; measures
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&, Ti2lh, MBERBEMHNNCEETHR.
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2.1 TEEEAEHIE TR
RS I R 2 R LE i A = R BRI  —

TR A A P ) A MR TR T R SR RIS . el
G AR A BUER R L T h 95 ). ZETEE At
A, R AR (R e )
N o ARSI AEFHRERENERA, 1E
FEAR L AT BE A UEMERE . ARSI AR SRR
BESRAE RGP B — PR S, RRERAE KA
JEEE TR o N H S U E A NS SR X T In=R



U T SHAMERE - 5 02% - %07 # - 2024 £ 07 A

WyRHRA, T E I AR, SR L TR ST E R
BOAE SRR AR ISR I R R, A D E (R
10%~20% ) #EENT AR OB, —REIEOL R, 54#~60#
BERHORRER ) 2.0 5, (2 A B AR SR (1 RIS )
3.0 %, 1 XAt A IE A, HET, E=E5Hh
A PR, SRS HIER B A 2 MR AR A EE A 1A
VRIS, (BRI P IO 29 (5 10%. MEEAS IR A
BAMEEZRAE, FA /MRS, BRI iEEZ S
15%. MRS HE AR A T FIRIES , Tl BA A
R TR AR A — SR e 2 R R
2.2 PRz By i B ek i 72

TR B i R A A P e T —,
DRE A BT T . FR A AR T Rt 2 1 A A s
B2 B . BRI 25 B s T R R B AR A B v
o BRI R o S F 2k A A SR i i o b e
M. [ElFEF RN, EW4AP R IE RHE AR
PEAFESIE T, LR RS A IS SR N AN
DR AR S M= SR o TR AR RS W AR B
1E BRI T RS S I A G2 T o el el &
. RO A [ AR IS B = S SR T
[NERSZIZ SR
2.3 AEMS A FTAEHILTE

OIS A A PR T, S A 7 S O
. 2k, FlReE. BRE— RV, Al inEsEE
FESRERE I 5, Hs e s A
MR A
23.1 A ER S

Hal, fEnsssseg Bk, —BAT 34,
A NS B R R TET T, AT RERRR SR S a8
TRIEFIINEEYE R, NSRS eREEE, Ml S2E
Bt = SRR A | BTN E AT
232 LHm A K BRI AL

A IS 5 AR SR R U P 5 2 o ey
PREREE RV ER AT, (BRIl
T aBR
233 Gibm A E AT IR

A U YRR A TR A R B ) s e
R RIS IRIRIR G T o, o2, AINESE
VR SR 25 R — R E 150~200kg/h, 7EHAB A REL
ShRUBEUR, 10 Joml / A N BRI RN IR

£ 300kg/h A7, A BRI R AR A DK
234 GHm A K EHAFEREA

A NS ENEAREAEER, THERSKER
P URBEE ER MR B, BIRSERE, B55IAIR
TR, GRS P S B IER A RET,
A ISR E DR A ERS A, TR
TH, EEAAE SR SERZNRRE. K HIRM
ZHIRSE, HAREY A rIRER E A, RS
IMEEE BT ER RN ERSINSAREFIEEEDY
A BN, AT AREREETERT / SIS AR N
R, BAMNESEERES S —iBd A, BAES
HihnEEE LRSS, MR BN NESIER AL
2.4 YEHMEIE T 12

AR E T2 R fEE D R rTRE S5 | AT5 54,
wpk “ERLR | SEEMIMIESE . A RSEIRIs I ARTRES:
BN P ARk . R, NISRAEEE T, A4
Yokl “ELR” , H AR T EE T

3 IRBR U FEE

XA A AR SRS AL, R A I R AT
RYWERE, FRIEHIT RGN . B IS F &
B, BOESRAM O ERERASCERB0r, SRR REHIA
W 7 IR RO T
3.1 HREEIE T TR

RS TR S T R ARV SRR R R A R I s ) —
INRRTZMR R BRI B P A s Sl A R A s
B, WUDTERIER , DRSS S R IR A H e R
REZE, PRSI R R SRR 1. BT 2k
ML R T -

O/ RS B2 EEE] 0.082MPa, 18 4 E /DY HREE I
IR, MITIBFIRES -7 faer, W5 4GS o

Q¥ -4 (Q. Z) Ehr i 20% 5] 50%, L4 Rz
KR BEARER -5 dEEMEIE o & .

@ —1(Q. z) HIREFRE =T 215~220°CHIE,
DIFRE R I -5 JERHR B E] 170°C, 180°CLL |, Wb
R B o

@R 10 BEIKBEETTH S W/DIE -10 HEAKGEE .

OHEEEE S 0.05MPa, F 0.35MPa, DUSGEGRE
HRHOYIR S TSR

® 1 BEEBHIRRBCRIRERER Y

. IR /°C 77 /MPa i kg - b
wHE VES : - pEr—— g Se— e
AT B BRI RS TR FEIE AR RN
Eilmp JERPUZE 190 210 200 330 -0.07 0.06 0.4 600
i1 - 115 215 218 300 0.082 0.07 0.31 350
i
=% 116 215 219 300 0.082 0.07 0.31 380
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3.2 BB BE T 2

) A 1) 5 R e AR e B R s ) W 7 SRR
MOREXERN, 15— S 5IHA MR R 5
SRIFEOT CY—NH, SRS —MRET) |, B
SEURHEEHRIE, RIEAEA RS EIEEV T 150ppm, 5/
T 100ppm I EFR. $it . AR E RGBS nIERE.
BRRVHRE: (Sefd) , (R, BIZRrs ToMpieselt, ki
A ARk R, PR RE RS, RIER
IS ATILYS, B IR B — AR EIE 100mg/ke
DAN, SIFEEITE Somg/kg DLR . 285 B I i R e
PRSI — PRI, 18 SR e IR IR
FEE 2.

R 2 FRZ i e SR SR R AR SR AL

. ISR BRET/
A B FC S MPa VR ﬁgﬁféﬁ_{
kg« h mg - kg
FIEAR 1 170 -0.003 550 300 — 50
FFITJERA 11 160 -0.003 550 300 — 100
3.3 AEEME LT

AEEINESE BN S RS AR R R
R T A s = (R (TR A S e, 432 MR RO MPRh ST
BEES . AR FEWEWRYI, RN T2 ERAUEER
FHIIR, FRR DU AT REM S BRI ik SRR S5
o Bl IE T2 LRI it
33.1 BEMAEE

AP CER ST A S, BRRE S ihIR
BEEEESERAEA, R At EERE AT, Bih
RIS B8, BarERTs:, (BR2E —ENs), &
T—EEHEER, DCSEHIHT, EEUSGEEAE, ES
EORCRES 2 FERARRE TaSENNED.

MG 2 H BRIk RN EUE GRS R 2
(ALBEAHTRITE S A 180°C, 350°CTHASY 30% 224, WA
Bah . B ) R A G RS AERE . SSRGS
BT, TBH CAERRER S 2.0 2T 1.5, E2F /0% 1.0,
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RS SONEAGE AR B T S 2 RRSOR
332 R FARBART

Rt — KGN AR TR H B LRS00
FRE, AR R REIEE, A HEREH 200kg/h X
Wi A 320kg/h, LEEMRMR T SHEAID R AN R, KK
HE AR E SR AR BN 260~280kg/h, T FHE 5 &%
FETHEE A 220~300kg/h.
333 #3101 AR E e A5

AFRERFEE 101 [— 2R R NARE RS T 20°C, {2
PEHRERRE T 5°C, BRHE; ZEFRSFHLEE -101
FVIRE S, WESIEE S 30~40kPa, % EHIEY
JERER TPEE] 0.5,
3.4 AtEHEfE IR

XS JEURHRE | B A R TR AR T — R,
FAE PR CHE . BE (WX ) S TiEHE, JHRIEILRES
SLETRRIEEREE S (EA—IHIEMRE TR) o RS
THTERISOE TIE, of—sofl F IR R s B I 2 i
FIE SEE T
4 LEig

A BRI 1) 2 BRI A P I T R = AR A PR
IR PRI SRR . FRAE R AT 2 5y o 1B (AR
B RSB RE, BB, AEINERESERE
AFA T, PSR ESIRESEE, AUURE
B THHTRIMGE, AR INEERE ORRE 1.0 G RiEtm s
E I 95% DL I, Al KEESHT 1.0 Ze o h& 2k E] 90%,
2024 F AR BIAE] 65% DL, B E

Sk
[0 556, ERRE A= T M At h B (AR,
2009.

[2] XUEREZ Bro 2,35, S A i e R B A R O B 50 S5 7R ]
TS 1E T,2016,47(2):79-83.

[3] P KA, PR Ak R M A SRR b B T 2y 22
(IR AR S TR, 2013,43(9):12-17.



