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Abstract

Against the macro-background of the nation’s vigorous promotion of educational digitalization and
Emerging Engineering Education construction, and targeting the pain points of traditional college
physics teaching—such as abstract theory, disconnection from engineering practice, and insuffi-
cient digitalization—this paper draws on mainstream international engineering education models
to construct a collaborative teaching mode of “Physics Theory-3D Modeling-Numerical Simulation”
based on Project-Based Learning (PBL). This mode organically integrates core concepts of college
physics with engineering software (e.g., CATIA and ANSYS) and reconstructs the teaching process
by taking typical engineering problems as practical carriers. By introducing digital-intelligence
teaching methods, the mode aims to optimize teaching content and the evaluation system. The con-
struction of this mode is intended to respond to national strategies and global engineering educa-
tion trends, with the core purpose of effectively enhancing students’ engineering modeling abilities
and complex problem-solving skills, thereby providing a referable theoretical pathway for the dig-
ital-intelligence reform of college physics courses.

Keywords

College Physics, Project-Based Learning (PBL), Digital-Intelligence Teaching, ANSYS Simulation,
Teaching Reform

Copyright © 2026 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. 5]

B BB A AL AR B IR IR I TR A IR AT B, IRah ek S TR A A “Rnife”
[ “REJIHEFR” MIARGVERAR . X —F R EORAEMIEREE, IO R BIRE i TR AR, AR
WAL G A RHA T, BRI SSRERIRE “BE. ML EEL” .

REEVVBAE N TR R DR RAE, AR 5 TRESCER IO 2, MR HEC R
P TRBE SRR IR AR, ZETRE B BB G N = K2 —2ZRIENE
WAL TR, 22 ARl BE e 0 JRGAE C R, DL S s R S TR S A ROR k. R #
RS AR, g CHEM BeAME A XS BARETHE, S8eed “aEil o A ERE
AT, BEsE T AL S PER Y (1], = RBr sy, WENESHE L TARMELE
B, SRR T H AT R G IR 2]

FEREE ST, AT H 2052 2 (PBL) NSRS . DLECREME TR 9 IR BE T B 20U O O AR 3 IR E
HAE LS. /£ PBL HU U HESE AR, BT T HRAF NI E SR T B A BER R R, W
MR 6. & EEERYE. CAE JiEBM. ML RIESE 2 MIEL, FERATSEIAE LW,

ik

DOI: 10.12677/ae.2026.1681723 1031 HaidtE


https://doi.org/10.12677/ae.2026.1681723
http://creativecommons.org/licenses/by/4.0/

e
ol

T

%

R SCIESCI LBl PRJR 58 MR BHHEE 5 7 S MR SRR ER, R Ar B ~ A S8 Bt H i Kl
W77 RZMA. 20T, BRPHE IIRR PBL S8 TR IR ER AR, RIEL L a&REIIH
SR BT B BOR BRI R I TR R AR A PR U TR, (H 2 Bese B B4 TR Bz, —14&
WHEA B A R E— PR TR ESE LUK B SR X B B S e B A S A P —— i i PBL 14
WA AL St IR B TGO TR NS5, A8k 122 A2 2 Eatk(3]. KT E, PBL #
AR OB E R AR SR AT, GRS, 1%, KIS R IRERE IR, BF BN
R T RSN, ZHRRERE . B RIS R A BRI A A LR B B O M R T R A
A% OBE MUR B, FIZSSLERI H SR 8k, RERNEWELE CATIA. ANSYS % TRESAIFREZ
PRI SEER AR, CADN TREEMERFE B SO R 16 S5 . A UL PR A% O IR RO o £E
REAY B IR AR h SEUY) B R B S AR S DR Rk, M T 00t H AL e i

2. i EMSENAE
2.1. EfRIREBEEXNE R

AT, EBR S CREAE O BTG Fem G o R ERE T BL(MIT)FRRR
“Mens et Manus” (FMiF )R, SR EE T H IRBN7E3) T SE ik hik 22X Bie 7 oy 2R, B
S 5 E G 5E[4]. ERRSEE S, T H 20 2 (PBL) CLAAE A /& $2 T+ 24 28 TR SRk Ak )1 104G 208 4% . Chen
SENMIZERIE T, PBL B RITE 8 77 2 A4 Tl AR 5 a3 B £ e U7 T 9 S 35 A A i 78 LAR A
BT iz RH[5]; Hidayat 58 AXF 16 TR 7 @) 700 A B,  PBL B0 TRM A m b 447 5o 1 32 H R
15 31.5% [6]. SUb[FENS, EPr FE# CAE (VA AL B TA2) 344 (W ANSYS. ABAQUS)HIHIA R T
DU FERNECER B Ak AR R R URAE P BB “ T4 - MUE” LR PME, 1X 55 TRRER “ 5 5

LN T EETEER A
2.2. PBL SHTREERHRERE

R TR RT, REMECMMEGR) “HBEWRHE” THO TR IR R B 1T, PBL
SR YT S IO AL, BL Bt - S - DAk MNEOR R ER, S IR “irh T SR
WG 22T, A RAE BN R BRI R “ R B - 70 B 1) - fif ok el R F) RE
ok, IXIERE P TREVAESRHEXS “ M =228 TREMRE /)" MR EDR (7] £ BAF R FTRFER
IR LU0 R AR A% OO S5 T A A vt 5 S A S AU A B I P ™ EE T S AR URAE T A%
GURTEIA R Z S A RIIZ BT SRR 5 S Ml 75 SR ORI 58 ST O WL EL485 R (8]
23. FEUBFFRINREEEZE

BB T 5 B el CBON IR BE R S5 0T B IO BR AR . TR 5INPT LSR8 5 A BR T 73
PRt Feam R A RO HRAE . TSRS R, BEAT R AR S R M AME N RN AT [9]. T AE
UEHEZRR , 2R Rl AT R B UM RACRS I & a5 AT MRAL 5, CAD/CAE B 78 22BN “ 5 dg iz ”
B CTHRBYE” BRARIBFR, SCELHR N IR RREN - #5555 L ADDIE #AUNHESE R S 80 HE SR &
Hike, o “odr - Bt - IR - St - 1R RIPPR BB A O AR A AR BT R IR S5 (10]
3. BLHFESKRL: REETH YR - BE - TR Z4&hE

[l I A B BT T BCEE S IUH AR & SRR R, IFBUS IR R Billn, ZBUE R
TAREEARE UL L L SER) “ IR SR A T SO NIUH , £ TR HF T 5N ANSYS fiH, KBl

DOI: 10.12677/ae.2026.1681723 1032 HHHRE


https://doi.org/10.12677/ae.2026.1681723

5

R &

¥

T FHES RS EANGE; AR TR E N LS5 15 it SAP2000 5547 FRICHAF AU SE M T, SEit
CTEIYG, BATIAE” B PRI #0110 X 28 e 4T SEERIGUIE T HOR AL T RAE ) A B P & RC
WA AV AT I — LU T3 5 T 5t TS . Rk i dbnt B, AR
R R R TR S IR M, 1R S . U S EUE I ) = 0832 A 2

3.0. MEEE: KEWIEZLHSHTELREN

TUH BB B, 5T PBL Y “ Il 51N BT, BUM LR G R EINLERT 1952 71 RO B8 TR 5,
SIS B F O E B R 125 SRR DA RR S B A . S e RS T F = Py - A
s v A H R IR R ) X i RN “SRBREER B TR B4k G BRI SR B
FOm AR O REAE, AT RN 35CtMo AN (E IR5E S 835 MPa, SRS 206 GPa, JARALL
0.286, #JE 7850kg m™>), A3k E LW, /KK Sz 2000 N (£ s . a2 e A i
MK E L=150 mm, fE#EPTES A RE W=1376 mm®. 24T ¥ SEPRG MG oN I8, i
B M=FxL=2000N x0.15m =300 N-m, fHHZHIEN AR o=M/Wi5HBEIRN 1208 218.0
MPa, X—idFEaRi A “SEPrgit” B “THERIE” M B AENIZR, A AR AT R e SR
TERO$E, N JE SRt L3 by B4 Jk il

3.2. BEEEHE: CATIA =4 EESIE 4 5REST

FEJ7 R S ITH SRt B, BN CATIA BRI BT =4S, nlal 1. BRI 2R 24
R B S (B 206 GPa. JAFAEL 0.286. #7850 kg-m ) NHAF S HBLE, BN “HHRA
X7 B “CSLARJLAT ARIBRIE . AA IR BB AR R UL RO FRESSRORAE R, H9R TR
EIRSRINIMERE ). DR THE S A SE SR IREN K A O RS, R SEBR TR il SO8 77 A AR A g s
By, SRR AR TRESERA SN, X T B R 2 Al ok A2 2% TR DR 8 ) B0 L[ 12].

Figure 1. The three-dimensional schematic diagram of an automobile engine connecting rod
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Figure 2. Stress cloud diagram
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