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Abstract : Higher education institutions in metal additive manufacturing face challenges including gaps in
cutting—edge knowledge integration and insufficient hardware resources. Developing a progressive
"knowledge—competency—quality" teaching system centered on "metal powder—binder composite
wire" technology can enhance educational outcomes. The knowledge dimension integrates
interdisciplinary courses from materials science, mechanical engineering, and intelligent manufacturing,
covering powder metallurgy theory, equipment control algorithms, and digital modeling techniques.
The competency dimension strengthens practical skills through full-process training, emphasizing
parametric design, process experimentation, and standardized testing. The quality dimension combines
engineering ethics with innovation and entrepreneurship education through the "Tech Mine" practice
base and dual-mentorship system. The implementation features five modular courses, introduces
orthogonal experimental methods, and establishes a six—parameter quality evaluation system covering
dimensional tolerances, mechanical properties, and material phases. This effectively addresses the
disconnect between academic instruction and industrial demands, providing a replicable model for
cultivating versatile talents in advanced equipment manufacturing.
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industry—university-research collaboration

515

WP G (3D #TED) ST v BN I E R =8, SR BSR, W 3D TN B 2E E R R
IESERIEA Y, FERHHIEHARL T 21 12081, 201 34ERHEIEHA A EIZ 863 T RISCHERA, RAMEHIR., BASHOM
B, SRR ARG E A, W EA R4 20154F (PG 2025) WIRfHONE REHIIEZOO SRR, FEmREE0E
BUR. BRI ROIERT; 2018 4 CEMHIE P A RITEIR) (2017-2020 48) ) KL MR . B0
R R0 B, RN . B SRS TN A, [FRHRAEE . By SRR Y. AT R, Aok
TR . SRR BT i A4 TRk A I

EETH: 2023 FHEFT I AZE (IR ) HEHFUESHR “MHERBULEAFONHFRESHE" (230407 ),
A

#oh, PEF LAY () RS A TRER 4. Bl#R, ACRREY;

PAM, PEFLAE () RS TRER MEHRE;

A, PEG LAY () IR R A TR¥R MEH AL,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 077



BE | EDUCATIONAL REFORM

AR FEATEARG AR, FEHAA RN, EANZHITRRCEIIRIR . MRS TRS TR LS S8 HE e ¥,

Al

FERNBETE . PR R BRER TSR, LSRR R BRI RIE R R AR T, fERETRE W
PERESC R IUR LA R, Wtas RIS SHUE S A ESBUAFEREE R P RS Y BT A FHEEM HlE, &
RSB R R, 27 AR R AR, RS RRR S R MR R, HE ARG AT AR, mrarse

S B AR ER T R

LTRSS EA IR — IR STHEORBTR, RZRI I, R AR RSEHRX TR AR A

TREAREAL, TgukE AR, SRET R, HLWE TR Y B

DL syl BORseasEst, H

SRS, AR S SCkiiny, R H AR, ARERBA TN SRR - ERE e RIE2L" £
A, RN HAER TRAA FFRP e, FEEEAERE SIS Fort s %,

—. UEERRLHNEREEMEIERFISIT B

PLp Ay O M IR THE A F B T G
AEIE R, SLERS R EEME L, BT s %
N OBISE R, ENURHREE RS S AR
o XWETREE, XRREN “BTHA" Fm AT
fta, R TAA” , JERTIERERRE St ENSE R

POUREHE Sl S FrX — WA, ASSHABIR T ] TS A7
B

R ISR E ST & WG S E RS W, R
B BB, B REBIE A e, AR EART TR S
WIS/, RBIUR AR RS / REFEh 12 mahisd] . B ot
PP SF A 2 57y R 2 0 A B 55 IRRCEE IS
RAERT, BIOR CAFEAERA” RMECRSR, TR LRI 2R
=TI

Bt Je A o A R e o S S SL B, IR IGR T “PBL
i H#02%3] P+CDIO MR — &bt — S - 18477 — IR EiRgs
FRER Y, BRI SRFEIRERSARIE, % MR —%
Tr—SEl—isfE ks B DARERE e SRR
F, SRR “EHRT—EOE 2 BURRE IR AT hE
28, SRS — T — UK — LRI . ZAEEAAR
Meta AT 5EER E7R, PBL MARFEA S S E S AU T 2 5 1
THE LB AR SR HE T ST AT LN G B M 8 f AR
BELARABUR, WERA PGS ERg” DY Rz i
LR /T Y ST R . SHCEUE Rl e =00 2
AT 2 SEEPRIE: FIAT S EL R EBTHSRE T — 5
G TR, (USRSl — T2 — S5 msega i sn; 3. 4
SELAL: DATRAF I E ARG, / 5455000 28 58 R IR S 0
Rt 4. @2k SFHIRTE AT B Se eiE R e
S

IRIRNA N A O, TRA LR SR
R =M RILEMRIELLY SR, HER S B SRR AT
SRR, BN E £ o Tl
BERGZhREZ AR, MRS SHIMUE; 08 “T2E0S
BRFEALEEDTSE” , T SH - A - MEREREE AN ESAARS

RIS RAR A R TNAR, IO SRS 2557 Wt S i 5
TR H, BRI — R — BRE B iR — SR s
TR TERARIANIRTY, Hisr “TORl: + 2450 Z e
IRF: BRI S0 HAR G Bhifs
Mrs LA + ERREELAIR O S AL, R R
SER AN R T

R R INFEEF LS 5 SILE . &6 BNFER S
+ il ARSI ORI, Ak SRS |
TR ALK, FASIRET R ST, WEIES
BV B, TEM CHOR RO HEAEEEAHT YRR
I, BRI NIESL, AR S Z MR .

—. EEEMHIERRERIER

Tl “PAZEAE L PP (OBE) 7 #YRIE HFR, A
TREER ISR H A SRS, 52 5] A0 T A%
HOShRERE: 1. SJm b & AR A 5 TR Rt 2. 2
Mg TE 5@ aMesE:; 3. =AY R ST 25|
s 4 BUIR—Reaiid el SR AL HERE; 5. B S R
A PRRRDL “H - 2 — - PR PEORINTE, SRR TR AR
STArscenahEEd, g B SR, 5195
AAEHTI RO RO FTIIER 2 30 7 (bRl I
RENY ISP F AR Eh Ao 5 S Rt

(—) EREVFISEICEMS TIEERMFER

ARG B 22 A ST BOR R R AN, B BRI e
K HIE M7, BeEE T ELIRRFRATIT . BUTEEL S
JETR . MBS SO, FRGEIXEDUR . SRIE TR
FREEHONEOR, X HEHOP R, g g A RE R, 51%
SFENHERFARTEER A, BORSMRE A LR, $59RE
RUEFERES . G5 GBI A TR Embs LRI E LB, R
R i i B A2 5 R P e A BT R, W B R AT R B
H— TSI — &G B YEE

TRRFROMITT, SIASBREERG], $8S2ENE
PERES N RS FEAE SETT e AT, DA/INZEL D 507 S 1 1 B H ARist
S MORHGEEES T T2, SRR TR E TR %

078 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Irk, S HICET ShRE IR, S5 BUE S
(Z) IEMHE L g TZER
ARSI AU, IR TR i SR eE

HIRGR, SRR, 20 RO IAA, =R

Fo LSRR PR EE AT RS s 2R

HISENR, RS UK AU SEM AR, #57 TR — IR

L —IPPERE” AKN; 2 R FIR R ITT: LI ASTM B988-18

bRUE, PHFRE IS A IIRE SR, 5| S fAm i =R

FOERE AN E, B RIGEE SIERILIER R 3 EAdhiflf

1. AN R AR SR A AR R, 224

R, A RS R TR RS AR 2 S5

FEHE, EUINERS CEEET BN, Biees
IR

(=) =R R SHTENS MR IRR

AR B AR IR LR FE B S AT RE D . IR AR
RESNANT, 51 SEAMRY] 7 2 B0 R T 50 s 20T
RGBSR SRR KR, RS E i
IERGR ST 2B e . A UNATE A SE A A 2 40
EHETERE RS, BT TR RIS s,
I SIS — R — SR RS, EETZ
PeAETT 5, ST sesrt e 5 S At aE

(M) BifE —RET 2R B IBER

R g IR AT IR AR SR A TRE ST . F ALY
BPEROIAT, JHRRIE SRR RIS e, &aih
HHTIE, MBI IS — RUIREE” T2,
BeafEE, UHREMYH AT R ORI U,
ZESEREETH, 51 SO PEEE A S AL
FAEFRTE (RE TZBHFR) 5 (SR HntRR) , s
oL T S LR e -

(7)) SHMHERIES RERIHRR

I 8o S ER A RS VA BN EN B R AV e e S sk Sl
SHTEECERES, R CHENCTEE + SR R, R
WEt, SyzArias, WA SBERIERES I H . SAAEERUITE ST
A=A, s TR R, SR R S

243t

PERENR, JERC Rl — aodr — BT ESIBEs R R
LHWIF| SeAERE Y, T 2BH— WAL —2Z0kRE” RAE
B, S TR S BT R

() BERBAT

WAL, RSB “BUMPRHZR” 7] 2R
R BRAR SAERURIHL, SLIRARE S AR AR 0 R E T,
PR ORIL R S i, O BRI I SRR LT AT W
TR

£iE

>

AFEA “TRHAR - R FIL GRIRL” SRR,
MPELLAENFOLHT “HIH — 88 — 7 iR R, 8
FHT LR 5T 2R 3D AT HIMR MU SR, =AFSLIBUG LA
A

HA S S REREB: S R L A
WHSLBEITE" A, JPlAUER . BESR SRBT S
HORERE; JE B SIUA ], LA LBl
FGEIENARLVG, AAdRfs s> a.

HFEWERSTTECE: SIAEREMZOLIZ, MlEEE
WAL T R R TR R KA IR
P2 — SRR — T E LB = — i, SRICTREEZE Bk
DHT ST RES) ;s SRBCFR AR ST, TR
VI HHATHER,

SEBAREE AR HEAECER R E A S LB S R
CIETEETT, FAAEAFROFTEFE, LA it il
TR, R SEIBARFA, e A A SRR

Ak, BRI ENERA PR AR AL R E
WG T ERA A EEE L, SN =TT e
BB MR, EERIERMSLRH A TG TREEITN AR, &
A BTSSR 2 ST P LR = dn e [ Br 5 7
1, HESh AA Bk R 2, AR ST 0 /% 8D 4T E PR AR A
BRMALR, WA Pl A T USSR TR T T
P, B BERIEE SR BRI R Az

(1] /5,

TR P (3D FTHY) SRR (D). HURAES A3k, 2013,42): 1-4.

$
(20 WKBHZ2 o HbA i AT M5B 20 NS N T B R LA A TRl (2017—2020 48) ) f#AT (0], FEIFUR AR, 2018 (29): 2895-2897.
[B) w40, WABRE, FRE, %, DS TUOR 3D TS HCANCE GIRE (1), SR, 2024,(27): 147-152+158.
[4] EAM], mERE A SR ORI PG : TR RN PR ()], iS22, 2014, (35): 2690-2698.
(51 FMG, Wty SRR AL SR S P2 A BRI (7). Beiias 55k, 2025 (1)« 1-4.
6] $ILL7 o WUH . Bdet oD IR EEA S ). 2R (S RIAR), 2017 45): 165-172.
[7) AT, BEASEE S SEREIY CDIO—— WA R GIHH Ik TR R ). w5 TREAE ST, 2009 (01): 11-23.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 079



