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O OE SR HAS RN 258 I AR TR A AT T OB AR AZ80 & & % iR AT T B R SURD SRR Y
W5 A3 B, 45 20T . B SB A RRE A 330°CHE K E 430°C BTE# % M T mm/s 3 K F] S mm/s, 4 19 414034 56 Ak e AL
1, R EEEY Fedt B R T e, Al A R TR (380°C ) FIVEEJE B 3% (3 mm/s )1 ) T RS & B 1 2f PERE . 2#Bci il fE 380°C
I, £ 4 (DA 98 BE A A58 B4 K, 5 330°C B AR Lu 23 I K K 24 36 MPa, 45 430°C #itk it 4y Jil 4 K 18,25 MPa, 4
AR K 3 mmy/s B, & 4 BP0 BE AU IRGR B K, 5 | mo/s A8 I SR R M L 2 S K 33 42 MPa, 5 5 mm/s
ARTE A AR ST B K 15.21 MPa,

KA - S L B ; MUMO A5 B A RIS R 2 e
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HES %8 . TG316,TG146.22 STERARIRAD : A

Effect of Isothermal Forging on Properties of AZ80 Alloy

for Mechanical Rib Plate
PAN Aimin', QI Jianzhong’

XEHS :1001-3814(2020)15-0096-04

(1. Department of Mechanical and Electrical Engineering, Zhengzhou Electric Power Technology College, Zhengzhou
451450, China; 2. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 451450, China)

Abstract: Isothermal forging of AZ80 alloy mechanical rid plates was carried out at different deformation temperatures
and deformation rates. The microstructure and mechanical properties were tested and analyzed. The results show that with the
increase of forging temperature from 330 C to 430 'C and deformation rate from 1mm/s to Smm/s, the microstructure of the
alloy is refined first and then coarsened, and the strength increases first and then decreases. Suitable forging temperature
(380°C) and deformation rate (3 mm/s) are beneficial to improve the mechanical properties of the alloy. When the forging
temperature is 380 C, the tensile strength and yield strength of the alloy are the highest, which increase by 24 and 36 MPa
respectively, compared with those at 330 °C forging; and increase by 18 and 25 MPa respectively, compared with those at
430 C forging. When the deformation rate is 3mm/s, the tensile strength and yield strength of the alloy are maximum, which
increase by 33 and 42 MPa respectively, compared with those at Imm/s deformation rate forging; and increase by 15 and 21
MPa respectively, compared with those at 5 mm/s deformation rate forging.

Key words:isothermal forging; mechanical rib plate; magnesium alloy; forging temperature; deformation rate;

mechanical properties
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By JF0RST T AR B G T2 X HLMUEIAR T AZ80 &
&R RE LR B AR,

1 AB#HBEERE

1.1 KB
PLAZRO 4 & il b okE, Hofb2a il gk 1
FiR . Fe F AR T 2 0 8 $26.5 mmx300 mm
HEATHOB | 3545 K56 B 1) 45 U BB 3 WL 0 A A )
AZ80 &4 itAr i R 300mmx180mmx3 mm,,
BA AN FREE T2 S8 2 R, SR
BTG J 2% DURE R HEAT T AR IR) B N T A Ak
180°Cx8h,
R1AZBOAEHUZR S RESH, %)
Tab.1 Chemical composition of AZ80 alloy (wt%)
Al Zn Mn Fe Si Mg
0.6~1.0 0.2~04 0.2~0.3 =0.01 =0.02 i

®2 ASERBREBIZSH
Tab.2 Isothermal forging process parameters of the alloy

K FE 45 TR 6L /°C AR (mm -s™)
1 330 3
2 380 3
3 430 3
4 380 1
5 380 5

1.2 ik A&

FAEIIEIJr 348 AZ8O A 4 S i B PRl B iy
e BEREHLYI AR 3 A7 ik 4k (8 1), 7F WDW-5 $ir
R B HL_EEATH M, RO B N 1 mm/min,
FEAs (T 0 E T ISM6510 14 81 F e,

FHERO0 ] Jr ik A6 55 IR UM AR AZ80 &
SR EREALUT 1 A A A (RS 25 mmx
10mmx3mm), Fi 200°~1200" 4 HI > 404K o i il ,
TE 4 A IE g g b 15s JRSEEDR T, 7E PG16 &5
BT MBI A AR

2 REERREWE

2.1 BIEREMNZMm

55 B AR Y S RE (3 mmy/s) PR EEAS AR B, R
JHAS [] 68 s R R R A5 1Y) 25 R 40 2 WLAW AT AR A AZB0
BailkRE A AR M L5 R 2 Bk, M 2 T
VA 7SR B A R o St o TR PR ) b

145

15 15 3
\ - |

[ ~—— 1o EL

L~

R20
P AR R (mm)

Fig.1 Tensile specimen sizes (mm)
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Fig.2 Effect of forging temperature on mechanical
properties of specimens
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(384MPa) i iz 3 Ji (279 MPa) ¥ £, HAL ik
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M 3 AT LU Y, 2 8 R R 1K (330°C, [ 3(a))
B o TR 0 R (430°C L 18] 3(c)) ik RE R i OO
PR TN A B AR AL, A A A
BBy, T — R W T 24— R IR AT T,
M5 R R 380°C (P 3(b)) i, B BE fr {7 1 o
UL A S A B, U AN R 2 e A 4

P 4 J2 A [ 4Bt i Vi FEE A5 1) 450 i 4 e ML, bl 97 4
F AZ80 & 4 i RE I B A Z, I 4 ATLUE T 7
SRR o R b e FHAS [0 S8 TR I TR Y B
AR ERBR, MBS R EIIK(330C,E 4(a))
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[2)330ClRE

b)380°C & i

Pl 3 A [k BE 68 il U 0 3 {08 112 31

Fig.3 Tensile fracture morphologies of forged specimens at different temperatures
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Fig.4 Microstructure of forged specimens at different temperatures
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Fig.5 Effect of deformation rate on mechanical
properties of specimens
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Fig.6 Microstructure of forged specimens at different deformation rates
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Optimization Modeling of Warpage Deformation of Injection Molded Products

ZHAO Yong-gang

{Zhengzhou Electric Power Technology College, Zhengzhou 451450, China)

ABSTRACT: The work aims to solve the problem of large deviation between the predicted warpage position and the actual
warpage position of traditional modeling methods. Warpage optimization modeling analysis of injection molded products  was
carried out based on Moldflow. The surface parameters of injection molded products were optimized by data simulation and pre-
treatment, casting system model construction and warpage process simulation based on Moldflow. Compared with the traditional
modeling method. the new modeling method had smaller deviation and more accurate prediction results. In practical application,

the modeling methed can assist plastic parts processing plants to improve the production quality of injection molded products

KEY WORDS: Moldflow; injection molding; forming: products; warpage deformation
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2 F PCA fil GA-SVM K & # & 1)
EREARABAAURD MW

WL, xKE', K WL, EH W,k B

(2 AELHEARER HEITRE.HMH 451450, E-mail ; boginghongl 23@ 126. com;
2AWEIAE HRIBEK,.TW BE 4540003 £ IT¥K LRI EFEK,.TwW XM 4550005
4. xAEEMBARAT BWE~HFLH,HPM  450016)

# E. iditshA M5 44 ( Principal Component Analysis, PCA) &% 7 # A 58 0 ) e 4048 64 B 2eid 42,
{448 &Y A7 SRR SR AL P 2 R | FAe R A B 0 £ AL 5 B Tl A L e TAu kA Bl H
( Genetic Algorithm, GA) 4 £ 3% 4 7 X £ 16 £ # & & #L( Support Vector Machine, SVM) &4t # o L IRA A it
BAMMSHGT AL, SAFINRARDAN. ALHEZAN 2RSS ELALENRI LA a0t RH
AN ERH95.12% AN T Rite it B EAd kR R 122 BEF T 98% 6y FHEE MK,
Gt Rt R, AN HB PG R ERRARE LEOTRER T LA & #4§( Back
Propagation, BP) /@ 2& 3 3 69 i it 3 5, 5L9A iHOINEELS SRR E THLERTFRE
LR E -8 RS

SR TERSAMESH; A SR IBEEE(PCA)  EIFEENL(CA)

RESKHE. TP206 ik PRiRG: A

Fault Diagnosis of NC Turntable Lifting System Based
on PCA and GA-SVM Combined Model

BO Qinghong' , LIU Guangding' , ZHANG Ming®, YANG Kang’, ZHANG Yong'
(1. Department of Mechanical and Electrical Engineering, Zhengzhou Polytechnic of Electric Power, Zhengzhou 451450, China;
2. School of Mechanical Engineering, Henan Polytechnic University, Jiaozuo Henan 454000, China;
3. School of Mechanical Engineering, Anyang Institute of Technology, Anyang Henan 455000, China;
4. High-end Produet Division, Yutong Bus Co. , LTD. , Zhengzhou 450016, China)

Abstract: Dynamic principal component analysis ( PCA) is used to reduce the dimension of high-dimensional
data, simplify the data analysis process and improve the efficiency of data processing, and then the extracted principal
component factors are inpul inte support veclor machines. The global search method of genetic algorithm is used 1o
optimize the parameters of the support vector machine, which can effectively overcome the blindness caused by artificial
parameter selection and obtain the optimal model parameters. The resulls show that a total of 4 principal components
are extracted from the principal component information table. The proportion of the original feature parameters is
95. 12% , which achieves efficient compression and dimension reduction of the original data. After 12 iterations, the
average [ilness reached 98% , which is close to the optimal fitness, indicating that at this time, the individuals in the
population have basically obtained the optimal <olution. The support vector machine obtains higher diagnostic accuracy
than back propagation network, indicating that the support vector machine is more suitable for dealing with small
samples and nonlinear problems, and can be applied 10 other mechanical control equipment.

Key words: hydraulic system; fault diagnosis; principal component analysis ( PCA) ; genetic algorithm (GA) ;
support veclor machine ( SVM)
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Abstract: To improve the dry sliding wear performance of titanium alloy( TC) —based aerospace gears, an inspiration
was drawn from the micro/nanostructures on the butterfly wings to design rectangular microgrids on the aerospace gear sur—
faces using laser sintering, The TC—A gear samples with grid microstructures were fabricated, and the composite solid lubri-
cants SnAgCu-CaF,( 8C) were infiltrated al high lemperatures into the microgrids to form the TCSC-A micro/nano grid
structures of the aerospace gears.Friction tests demonstrate that the tribological performance of the TCSC-A sample is su-
perior to that of the TC sample, Among the TCSC-A samples, the TCSC-A-3 samples, which feature a micro—nano grid
structure with a length of 400 wm and a width of 300 pm, exhibit the lowest friction coefficient and wear rate. This improve—

ment may he attributed to the SC stored in the grids undergoing plastic deformation, which is continuously squeezed out and
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spreads across the wear surface to form a solid lubricating layer containing a large amount of SC.The CaF, in the lubricating

layer is encapsulated within SnAgCu, enhancing its plastic flow on the frictional surface and enabling it 1o spread evenly

and fill micropits and microcracks. This mechanism improves the self=healing ability of the friction surface.The friction co—

efficient of the TCSC-A-3 sample is approximately 0. 25, and the wear rate is almost 1. 0x10™ mm®/( N * m) , meeting

the industrial lubrication requirements for TC—hased aerospace gears.

Keywords: micro/nanogrid—structures; aerospace gear; lubricating property; dry friction; composite solid lubricant
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Fig. I Micro/nanorectangle grid structures imitating butterfly wings

on the aerospace gear surface: (a) butterflies; ( b) FESEM
morphology of butterfly wing micro/nanostructure;

( ¢} miero/nanorectangle grid structure
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Tab.1 The corresponding size of the microrectangle grid textures prepared on the aerospace gear surface
- bt 4 4 [£] 7 RE Sk ﬁfﬂ 4/ * BE
Blpm Hpm e/pm f/pm Blor% (10" pm®) g LEAE HESE

TC 0 0 0 0 0 = = -
TC-A-1 260 360 200 100 213 1.45 100 20 20
TC-A-2 280 380 200 100 28.7 1.52 100 20 20
TC-A-3 300 400 200 100 30.0 1.59 100 20 20
TC-A-4 320 420 200 100 31.2 1.66 100 20 20
TC-A-5 340 440 200 100 32.5 172 100 20 20

1.2 FRZR G R R K M AR A I

A MSK-SFM-3 {RsBE LG5 B 98 75%
SnAgCu F125% CaF,M¥EESHS, flEESEEE
7B SC. RENIBHIHLIIER 0.25 kKW, d[EH 220
V., BiEE) 50 He, ZEEFRH 1.99 A, 53 1400
r/min. BEEEE & BB SC BREBE TC X
LZE e MRl S M R, MR SRR Y
ki, BAE): BEARKESRASCS
BALERAPEARAER ) 30 om HHEERA S,
MAAIERERLEFHTSRES BEREN
1100 °C, MBENO0. 16 MPa, WESHIARE 25

C, #2351 30 min BHEREHFEL100°C, Hi%BE
THRIE 120 min; BB BRBBIFREITRIE 22
120 min FAFRERERE 160 °C, EidRe MAR
HRRKEEZERR FEERRBMENEEEBM
UM SR B ZE S A, 0E 2 FRAR. TC-A-1,
TC-A-2. TC-A-3. TC-A-4, TC-A-5 i%fs, 2%
BIEZERINES SC EE5HBTMERRY, 2
B84 7 TCSC-A-1. TCSC-A-2. TCSC-A-3. TC-
SC-A-4 5 TCSC-A-5. fEMbEnt b, wHif#e4T 60
min RPEF, FHTFELBNERAERE.
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Fig. 2 Micro/nanorectangle grid structure( a) . 2D morphology( b) and 31} morphology( ¢ of aerospace gear
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Tab.2  Test results of density and hardness of the TC and TCSC-A specimens
o BEp/ g on™)
ke
' Eix  mog  E3x O B4R BSKR TR
TC 4.426 4.425 4.420 4.430 4.429 4.4260
TCSC-A-1 4.423 4.424 4.422 4.429 4.426 4.425
TCSC-A-2 4.424 4.427 4.423 4.425 4.426 4.425
TCSC-A-3 4.425 4.424 4.427 4.426 4.430 4.426
TCSC-A-4 4.425 4.424 4.423 4.426 4.427 4.425
TCSC-A-5 4.423 4.425 4.426 4.424 4.427 4.425
- He KIRE
ke
iR EERS E3R F4R ES5R FHE
TC HVI100.8 HV96.6 HV98.6 HV96.8 HV98.8 HV98.3
TCSC-A-1 HV104.6 HV106.8 HV101.4 HV101.8 HV100.8 HV103.1
TCSC-A-2 HV103.8 HVI102.5 HV104.7 HV106.3 HV102.4 HV103.9
TCSC-A-3 HVI104.8 HVI103.6 HV105.2 HVI06.1 HV103.2 HV104.6
TCSC-A-4 HVI102.3 HVI01.7 HVI102.6 HV101.4 HV100.2 HV10L.6
TCSC-A-5 HV102.1 HVI02.5 HVI101.2 HV100.3 HVI101.1 HV101.4
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Fig. 3 XRD phase analysis results of the TC( a) and
TCSC~A(DL) samples
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Fig. 4 Friction test schematic and 3D profile of TCSC-A sample L
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5 (b) FRRM& R M T 1 B R M th iF 52 T 3 — =
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E5 (o) RIS IRHEMBHRE. MES (o 2
B[S (b) AL, TC M & & B ki # 7 i@
SC BEESEMAE 7 BBIE, b TCSC-A-3 WfE -
P REMAERERIE, 45907 0.25F 1.00x10™
mm'/(N = m), #E TC {AE# 0.83 0 8.25% 107 B0 e SOBCR L O
mm’ /(N = m), BES517 69. 88%F0 87. 88% . K (c]zzg

TCSC-A BAEAE R F MR 5 H 1 T R T F iR o,
BE{EEM 3.77% 107 mm' /(N » m) (TCSC-A-1 i
FE) PBEE) 1.00% 107 mm’ /(N » m) (TCSC-A-3 3
¥, BREHEE3.57 x 107 mm /(N +m) (TCSC-
A-5RFE) . BEEREHBM 0.52 (TCSC-A-1iEFE) &
BE 0.25 (TCSC-A-3 &), MREEME 0.64
(TCSC-A-5 i) o ml ML, 4S54 - 400 pm, 3
300 pm 8 TCSC-A-3 R ARNHEZRY S K
BRHERE BREMGRAERESZMERE. Bl S
B TCSC-A i 5 B9 5 FE L BE 4T 9 RO ML B A2 T 88
BN TCSC-A [ FREATE.
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Fig. 5 Trbological properties of the TCSC-A specimens:

( a) instantaneous friction coefficient; ( b) average

friction coefficient; ( ¢) mean wear rate
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EHEMMSEERNR S FRTLEMETH TR
o, RELEME GIEE SC MBS S P
i, SHA@ERFERS: RNEREIREAER
ERERE - EMG. SEERE DM KR
0. Bk, TCSC-A-T 0 A BRI (R 30 A0 BE 457 3 A i
HRMENERRR.

TCSC-A-2 A R R E FESEM FZiranrge (b)
Fr. ML TCSC-A-1 5k, TCSC-A-2 W ERE

(Y TCRC-A-2

EREREALML. RIhsHTHEG (b) AR
HAMEDS N ER AHMAEREEIERS
SnAgCu R Sn TEFRH TCSC-A-2 BAFM Ti TE.
HiGBAEREAERT, TCSC-A-2 AfrRE MK
WEEmLaEsETH, SEBMIKIEBSMA
(0 /4 H 280 < 380)  of B4 12 58 771 M S RE A AR 3
it FANIBIEERE. ATHERE
SnAgCu FREFERGHMB MR, BEEARRELE
BIRERG, HEH TCSC-A-2 A EEREIE.
BEERLEERT SnAgCu B CaF,, BER TCSC-
A-2 FERENS RIS — B MR, SRR TF TCSC-
A-1tFE TCSC-A-2 i BRSPS T — %
7%,

() TCSC-A3

() TCEC-A-4

(e} TCSC-A-S

Bl 6 A TCSG-A BR FESEM SO 5
Fig. 6 Microscopic FESEM morphologies of the abrasion marks of the TCSG-A specimens: ( a) TCSC-A—1; (b) TCSC-A-2;

() TCSC-A=-3; (d) TCSC—-A-4; (e) TCSC-A-5

%3 FohEREREREAB.CED XETHEMES

Tab.3  Distributions of the main elements of areas A, B, C, and D) on the surface of the abrasion marks in Figure 6
_— : ! i ERAEI B /%
Ti Sn Ag Cu I Al 0 C Ca
Xig A 14.45 19.55 5.84 5.52 7.12 7.95 20.02 9.00 10.47
Xig B 9.02 21.04 4.03 6.01 8.89 7.18 24.25 6.75 12.02
Xig C 8.72 27.2 5.26 7.01 9.32 4.21 17.39 4.52 16.37
Xig D 32.12 10.85 3.15 4.84 6.33 14.67 16.42 5.59 6.21
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Fig. 7 Surface marphology and main parameters of the abrasion mark surface of TCSC—A=2 sample: ( a) FESEM morphology; ( b) 3D height

microstrueture; ( ¢) cloud map of 3D height distribution of the scanned area of a abrasion mark surface; ( d) 2D profile of the height

distribution along a line CC in Fig,7C ¢) ; ( e) statistical results of the main heights of Fig.7( d)

T4 TCSC-A BMBERRATESESH
Tab.4 Main height parameters for the TCSG-=A specimens

BESH TCSC-A-2 TCSC-A-3 TCSC-A—4
BHBBE S, /pm 46.001 28.901 57.756
RFEE S, -0.983 0.165 ~0.834
IR S, 5.036 1.788 2.169
BAREFE S, /pm 111.680 145.571 126.692
FAMEBE S,/ pm 264.747 81.173 215.367
BAEE S, /pm 376.426 226.744 342.059
B RHEES, /pm 37.601 25.649 51.278
ERMERE S, /% 6.219e—004 6.219e—004 6.219e—004
Bl — R R S, /um 52.822 39.152 50.440

8 Ry TCSC-A-3 WA (HiHs &/t REMNEEREH T /DT TCSC-A-2 i, KR
300 : 400) 7£ 7 Hz B2 FHIBEEEE FESEM #2 BATCSC-A-3 HEFR/ T T HAABTFENER
IR, 3D WML RMEERMESH. ME S (a) E3 T
AILEH, TCSC-A-3 {fERREEMATENE £ 8 () PR TCSC-A-3 RirEBRREHER
A, AR R A ER R, TCSC-A-3 HHUNBESTEE. MES (o SER4TUTEY,
AR P R R SC BT MY RATHE MR T B E TCSC-A-3 R EREREE S HIREE 5, =28.901 pm,
BERED FEERZAAEESE. BB EED EATFHEE S, =25.649 um, H{EHIETF TCSC-A-
MR EER BRERMNSCFREF TRERE 2FITCSC-A-4 5. U RAEEZEEMLES,
ERE—EEEERE SR E IR ERERE R TCSC-A-3 iR EFBEMA R ERMEERE MM
g, VERBZAZNTREIVNEFEM. R\ BT 5V ERMEREMEL, BETRIREN
SO 25178474, WA 8 (b) FRRA9IERE S 3D 4 BEEE, REBEHG), BRERBETFHEERE,
MEELTHIBNE 4. TH, TCSC-A-3 KALERE BEREmEMMERN.
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Fig. 8  Surface morphology and main parameters of the TCSC—~A=3 sample: ( a) FESEM morphology: ( b) 3D height microstructure; ( ) eloud

map of 3D height distribution of the scanned area of a abrasion mark surface; { d) 2D height distribution profile along a line DD in

Fig.8( ¢) : ( e) statistical results of the main heights of Fig.8( d)
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Fig. 10 FESEM sectional morphology of the abrasion mark surface of the TCSC=A samples: ( a) TCSC-A-2; (b) TCSC-A-3
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Fig. 11 Microscopic FESEM morphology and the corresponding element distributions of the TCSC=A=3sample abrasion mark sections:

( a) morphology of abrasion mark section: ( b) element distribution of Sn: ( ¢) element distribution of Ag: ( d) element distribution

of Cu; (e} element distribution of F; ( ) element distribution of Ca; ( g) element distribution of Ti; ( h) element distribution of Al
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LIN BPICK CONT Vel=0.2 w/s CPDATT
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RET=EKI_SetString("KRTMessage”, "R”, " Read”
): ¥ Read A KRTMessage Cff R ifjilich
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POSDATA
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ERTGORENR. DRSS, KTRRL
EEmTAAWESLA. 2RBERIE. Wik
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SR AL BB A T, I R SR T B R
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1 AITEHA L B A 7E MATALB FR9SCER

11 RFERUEER T

¥ T B4R 4L (Particle Swarm Optimization,
PSO) SR ik TR ERERMRILEAR, RYIH
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(1) YRR FHISE, AFTHACE.
HEE. MERARAERRRE.

(2) &%HE PSO MEH¥, Wk FHE. #EF. ¥
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TR 4 AR MATLAB fRESR M, &R PSO
CRPRIE SN T AR Rk

% R EFREN £
[bestFitness,

function bestPosition] =

pso (numberOfParticles, dimensions,

maxIterations, w, cl, c¢2)

Rk, Th&FA, A, HRAHATHET, FLFaANERME: T8 (1992—
Rk, AhILIEA, BEHRLE, HIF, FLTEOHFRMEHK.
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SRR 0L MR €30 SR LA A

% WP T i

position = rand (numborO(Part fclos,

dimonsions) ;
volocity = rand (numbor0OfParticlos,

dimensions) ;
N AU A IR R0 20 R I
bestPosition = position:
&lobalBestPosition = pogition(l, 1)}
globalBestFitness = inf;
for iteration = limaxIterations
for i = L:inumber0OfParticles
% 1AL (9 i
currentFitness =
20
% SR AR
it
f(bestPosition(i, 1))

f(position(i,

currentFitness <

bestPosition(i, ) =
position(i, :);
end
% ST AR AR
if currentFitness <

globalBestFitness

globalBestFitness =
currentFitness;
globalBestPosition =
position(i, :);
end
end
for i = l:numberOfParticles
% BB RE {8
velocity (i, ) S
velocity (i, :) ...
+ cl * rand *
(bestPosition(i, :) - position(i, :)) ...
* c2 * rand *
(globalBestPosition - position(i, :));:
position(i, :) = position(i,
+ velocity(i, :);
end

% A 2 ATEARRAE R, T

38

109

1)

disp ([’ Iteration
numZstr (lteration) ' - Global Best Fitnegg. »
numZatr (globalBestFitness) ) :
end
bostfitness = globalBestPitness:
bestPosition = globalBestPosition
end
mﬂ%ﬁmm-Fﬁ)ﬁ%ﬂWKMﬁﬁmﬁ
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Research and Practice on Constructing a New Five — in — One
Talent Training Model of “Teaching, Learning, Doing, Using,
and Innovating” in Higher Vocational Education

DU Fulei, HOU Ruili, WANG Peiyi
(Zhengzhou Electric Power Technology College, Zhengzhou 451450, Henan)

Abstract : To explore and construct a new five — in — one talent training model of “teaching, learning, doing,
using and innovating” is the inevitable direction of the reform of vocational education talent training needs, the
only way to actively cope with employment and entrepreneurship, and the inevitable need to serve local industry
and economic development. The overall goals and specific goals of the five links of “teaching, learning, doing,
using and innovating” are very clear, forming a linear and progressive closed —loop path, further promoting the
composition content and the construction of a new model of talent training, actively implementing specific
measures such as the “three education” reform, the integration of production and education, school — enterprise
cooperation, and digital enabling, and exploring and summarizing the all —round talent training and innovation
system. Remarkable results have been achieved.

Key words: vocational education; new mode of talent training “teaching, leaming, doing, using and
innovaling" ;Five — in — One ;innovation system ;implementation path
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