Advances in Education #H3E, 2025, 15(7), 1572-1579 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.1571389

BT AURED R B ST B IR

FAM, TRE, RRE, BER, anE, T4HH, AEL
W BTG A BE LR 2 SRR Be, TR IR

ks HBA: 20254F6 H27H; FHHEM: 20254F7H24H; kA HM: 2025F7431H

=

BIERS SR B ENRA TSR HE. RERF &R LR RS RAHUR, JT RS IR #R LR
ETHBREZENPVDEARK T . RIRTREHE. BUTHESFH LS, AAEAN0EE
THBRERNBEFEHERTIER. KON EEUERNERLRBEZHNE, FIANAFBBZETFER,

HWRT “Al+ BEEERE" KFULRHETEATIABERR. 2T EFERRA . st
R SEi I =R, R B SE N B RS HAL R MBS R, AR T AR IR R

PWHERAREBZRENRETE. FIASREKY, KAAGMBZENFEMEERE AR, £RE
2R, RESGWTHR. TLETHF. BEIENSHERLRERESETHNE BERT, SABENK
RIETH13.5%. ZAFTRIAMURTT T LR LR KRN, EAMELRHFRERPTHE
B, RILT AIARTE TREE TR FRL A TR .

Xiid

BEIEIRET, AURBI#E, #EEKE

Innovative Design of Al-Assisted
Experimental Teaching for
Magnetron Sputtering Coating

Jiewei Luo, Ruikai Fan, Junxi Huang, Shanquan Lan, Canxin Tian, Cunkuo Yu,
Yanxiong Xiang*

School of Physics Science and Technology, Lingnan Normal University, Zhanjiang Guangdong

Received: Jun. 27%, 2025; accepted: Jul. 24, 2025; published: Jul. 31%, 2025

Abstract
Magnetron sputtering technology has been extensively utilized in high-tech domains, including chip
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fabrication, surface protection, and High-end mold coating. Implementing experimental instruction
on magnetron sputtering coatings can significantly deepen students’ comprehension of Physical Va-
por Deposition (PVD) technology. However, constrained by the limited availability of teaching re-
sources, including equipment and qualified instructors, the teaching outcomes achieved under the
traditional teaching model are significantly restricted. This study addresses the deficiencies in tra-
ditional magnetron sputtering coating experimental teaching by introducing Al-assisted teaching
methods and constructing a novel experimental teaching platform, namely the “Al + virtual-real in-
tegrated classroom”, to enhance the teaching effectiveness. This platform is comprised of three key
modules: intelligent previewing, dynamic optimization, and real-time monitoring. By leveraging
virtual simulation experiments, intelligent parameter optimization, and personalized learning
feedback mechanisms, it successfully addresses challenges such as limited equipment resources,
high trial-and-error costs, and inadequate teaching supervision. The research findings indicate that
students utilizing Al-assisted teaching demonstrate substantial improvements in various areas, in-
cluding principle comprehension, equipment structure understanding, pretreatment procedures,
coating process parameter interpretation, and post-class critical thinking, as compared to the tra-
ditional teaching approach. Additionally, the overall teaching effectiveness has been enhanced by
13.5%. This design enhances students’ experimental skills and innovation capabilities, offers in-
sights into physics experiment teaching reform, and showcases the application potential of Al in
engineering education.

Keywords

Magnetron Sputtering, Al-Assisted Teaching, Teaching Reform

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

“REAEMR PR AR AR B SARUTARBOR (PVD) H ) — TOC B 2H A, AT TR o ey S PR
SEMAI R R DURBEFES, BO 2 TREGRE . BRI EGE B il 5 m Rt s e n
SRERL TR R AR PSR BOR B FRLE, e o A SR IR AR SR A T L 5 e o A 7 SR 0 — IO ks
o PRI BTV 2 g B I B (L2 07 ) A 2 2R AU R 22 AN B IR DM K22 5 58 =N S Tk 22K
H 2016 SEIFAEHHAE LK, —EHBUL TR ARG PR B AL SR A A BT B
FASPENE R SRS PO B — B0y, e S R (s 07 1)) Tl 2 AR e AU B R ) R A2 — o {BLAE
PIMERSEIs #e 2 A R s AR R BRI E R A . SEIR S A IAGE . BRI 5 0 W BRI 1A
UEAk,  FOMTE BN KRN [AREAT ISR B 54 R VP G, #EE BRI A I G A7 A . I8 #E s
MBS B0, AR, S SRR R A Ed N, B TR SR ERBY .

ASCHFFLLL “H LRE” 15 IR FIME AR N VB 2 (RS 5 R R 9R 07 O8 1A, G2 AL
Bt s, MR SPERSCRIRACAPE, Bi9R AR B BRI S 3 ST DL R SR T 22 AR P 2 KR
TR SEPR R REAI[1]. 36T AT BV RORESE RS LI B, W “AL+ RESCas & IRE” T SLh:
#eera, Wl OEUTRESERANE . BRI SRAERAL” Bk AMERE S 5 AR 1K
=AY AL BB RAMESR LR T HEE LT LA E: O LGSR Fes R s A R BT IR, &
BRSNS 5EAR. PRI A @ LRI RA T SBERAL R, @ HBUNICIESLN X
ST B A B DL R B AR . JF Halid AL B e, RIABISifa scin s > ihek, dt—Pmse

DOI: 10.12677/ae.2025.1571389 1573 HE R


https://doi.org/10.12677/ae.2025.1571389
http://creativecommons.org/licenses/by/4.0/

BV STE

B [N AL+ BESEEEEIRE " LIRS A AR R T IR AL I () HEAT 2 X SEga A, A SR W2l o
KIS, ARSI AN T, SR R SE IR IR T R

2. BT Al BN HREIE TR ST H R R
2.1. BETRETERRSIIE RIEMK

TR BN RIRBEEIR N T RAMSCER R, BESFARE SR BN SR
RTREANA . ZRaTiE, TR XSib U Be i 5Eom 75 R 32 ZAARILLE LA R AANYERE

—RACEE SRR XETEEEASWI: AT ARG B YR . I EIR AR R R 1A Sk B
Bige, AL CEHUG BT FREET BCEEE . SRR SO R R Fa AR 55, 755K OBE
(RR S E BN, B ERRAE S TR IR IR, @il @ ESLH. PBL (W8S % )& 5 ik,
Brgpep B S . T BE IR BIEI IR, SOR BT E A

TRBUFNEEM . XSRS RS KA . XTI G R 2, M UL
IR R, R RCR ARSI TE

SRBEFTIESFBIA G TEREIMI R 2 F/2&RTIRA NG TR, Wik AL SN, K RIHE
SRR, SIS Rt

VUSRS G . RFEECF RN G S8 & (M SEI0 AT, SR THAL &I SR 2802 A BE

FETEE LRI R R . BEALIR B R BT R R, SR 52 uE %, RSSO B
ZiEZ

BT UL B RG FRAT RS IS I S B0 AR AT T B AR, ORI a0

—. T B

© @5 ERARRRE, JRT AR, AN NG T

@ TFR¥IAFRALS, FERHI1E;

@ LHEEBISLIA:,  TE LR T ;

@ JCRTR] i f, A S

TSRS B

@© BN BAL, IRARFE PR ILI0 1 25 20 S SE IO B AR IR s

@ HUNAVES AR, ML BRI

@ S4B RLEEUT S, SIS, R B S T &

@ ERITIME T, S ARKTT R SLR;

© FULBLEIGPNZE, TR

= WG R RN

@© A 2 ) F B SE R AR, SEm AR R, FEARE S R e SRR 5

@ BN EHFATE, K RBBEF R PR R, DMESEI T

@ HUTARYE % 4 S50 BOF IR 0 RIS LI R  % & AT VRS, F G T
22. EMMAESSIBAUR

DA TR BRI A R R TR, RS BCERCE, WATLTIRITTER T —K Al
BREAT G, HAHWE 1 for. ZFG EEARE CURETSIBE” | A" DL SRS
WAL " = KR

TESR—HBANI “HRRE TR o, A& R 2 Gl 7 s & TUSL IO K . 5 T 2 S 50 &2 k)

DOI: 10.12677/ae.2025.1571389 1574 HEHRE


https://doi.org/10.12677/ae.2025.1571389

PERERIE) . LR EME 11 SR E R A, Rl Unity3D ¥ & SR M ORI R, 22A40]
360° W55 B T3 A

TEEE 310 “BASMRAIEER” o, SRR EGET I SR SR RIS 0 8, RTINS [ S5 &
THEZAE K S, H45E Al B DeepSeek HHTHILIEST 250 28 B Z (RN &7 & i 31E
a9l I BB A BT LG E B TE R 50, UIEISH0E I 224 BER A 2hfil ok 0 A THE).

FEBRG I “ St i ol 8 R R GBI AT BET SEH# ST SEM/XRD Kl 5,  H a4
JRZ R R, A AN ST AR, RREE AN MR ISR, MR R S PR, S R
A AT 58)

BEPE RS B S B rh BT IR 2 K LS8, DEERE RS, o R AN 251
(7= i AR — . AR, 2R T B SR AY, FRATTATRESR L 1) SR B R B LA R, kT
SRR, RME 5~10 NMFEAEA R B - AW, IXARORPRE] T HERSOR . RIS R BETISE |
“CENASPALBLER ™ LR« SR = ORMER K AT B REHCET A AR RIILSE(VR)E AR, Al DAz
SEPL P EE S a0 S I, AR SRR ) SR IR R 2RSS, TR AT SR R, R
WIS, TR EAE, BRI R AL 2, AT B i SE I 2 H R AN B 1

Cooling Water O Sputter Source
BIELLT

Setpoint 100 W
a N Flow 10.2 Umin Power “
Chamber 8.42-004 Pa
ov
0mA

Prepump 1.99+000 Pa Pumping Times Q Current _
A

Vacuum Pressure

REEIRLT

Plasma Source O

s
Forward Powver “

J/
Turbopurp () [| o ” satme [__oms |
C N
flect P
Tmprare [ 30°C B e sy ov |

pdL (.. ——
Bias DC Source O
N ( SetVoltage ow

Speed 100.0 %

BUE g Set Time

Figure 1. Interface diagram of the intelligent coating platform
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Figure 2. Flowchart of the magnetron sputtering coating process
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