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Interdisciplinary “Metallurgy+” Graduate Innovation
Ability Development and Practice

Fenghua Shen", KaiSong Xiang, Hui Liu
School of Metallurgy and Environment, Central South University, Changsha, Hunan

Abstract: In response to the urgent demand for interdisciplinary compound innovative talents amid the transformation
and upgrading of the metallurgical industry, a multidisciplinary “Metallurgy+” graduate innovation-ability training
system with the framework of “three-dimensional support and four-in-one pathway” has been constructed. This
system relies on research platforms and course resources, management methodologies, and international faculty
as its “three-dimensional support,” while integrating international expert lectures, overseas research collaboration,
international academic conferences, and study abroad programs into a cohesive “four-in-one” development pathway.
It effectively enhances graduates’ interdisciplinary integration, international cooperation, and technological
innovation capabilities, creating a strong positive effect that serves as a valuable reference for internationalized
graduate education at industry-oriented universities.

Keywords: interdisciplinary integration; “metallurgy+”; graduate education

MHGTH: T REEMSTAERE RS ETH (2024JGA008) 5 Wl B 44 & A 5 1T 50 A B0 L A 5T T H
(2024JGZD006)
HWIEE ot TR, RIEER.

https://cn.sgsci.org/ *31-



HB4EFE 1087
2026 £ 10 B

Volume 4, Issue 10
October, 2026

1 5|5

B R R ey S e AR g s gk, AR
AN HT A% BR BN 7 (1) 3 i AR 7 ) IEHE B G AT
W B REf . shtafh. EPRLEREERE R [1,2]. B
REBEEHEARCAHRR TR —ZREwE, 2R
A N TR Bael . MoER %% 2 U8
W, “WEE+” ZERIEE NGS5 R R
REaIH[3,4]. BEATINTIETF R BN T2 5
5y N A s B PR A 1R H 2t B, i F AR
PRALET . 5 SCACEMERE 1 ST QIR RE U3 T 5
ER[S]. DA —Rb AR EBR LR E A S
AL g R, e DAIE B = b 1 5 ] 5 s
K61, Ak, HETKEE 4 TSR I ST ik
T CEYESCPE-DUNL R 2RI RS+
WRACHRE IR FRIR R . AR SCNBE F:4K R 75 iR
(IO H I R HH A, DR A R 1) ) B Rt . S
KIS tg e, UNAT IR B m A AR BE
SRS

2 ZERRZEFHEIGRIR)E
2.1 FREZFIHE SENGHIRK

BGiREFER R, e AR R T
Bae L2mMELgTm, BhmE “Re+ihe
VR” O “lBE+IE” . “lBEe+r N TR SR
XA, WA R ARG AN, HE AN T

2 T AR A
2.2 EfRLIEFRER k9%, RZASKigT

REAE 1 [ b A2 9 22 DA BOUR R . 35 R ok
T, #AZHEHWAR, 5HEEAEATREAN
W, LM SRR R RGN A R A, BRI
AR PR AR 5 P ERE
2.3 BlihE#S EPraiasHER B

= S HF I 7 A S S 2k AE PR H) BT
i DL SR K O R 5 E BR AT R XL
M X4, BRI ERREm D SEANER
(ST

3D

2.4 EPFIEFREREZFES

HATHE 72 V7 2 A S A R — . &
BIEA IR, BAWEINEDI It e A, 24
Z 5N AESN AR, REHEZ R
R AT DR A LA -

3 FRMEVIERICEH

A SR TR R SR B o R iR
REVH R BT . ARG FRIT AL
MR RBRY, 2R R R RS
RARTHF FUA MR R 2 TR R N £R B BE (7] 1R
STRERA MR Kk R s, BUR
e Tl PR BIOT R ARG MR
o BRI A RESE]L B AEHIE R 2,
W2 AR TR E R, BRARIR RN
K, WRTWIHHJLIRER . [H AR
SMEAZIAE ST, B SRIEN E PR AR AT IE TR, iE
L AE E BRI kU . EE PR ARSI, B
I SEV sy W e D W L 62 & o7 N e L DA
TR, B

4 “ZHZTET NFREFRG

DA REE 0], BRIR. BB, B =4k
FEREE “ ZHESCHET AR, CAWTFUERIETRE 1R R
SefftprlE (B

4.1 BFEXRE

RIEH O Jm s ih 4 4 [ SE e = 55 [
XLV 6, AW FUER R R 2 AR S %
fro @SB RS, FHFUETT B AL T,
WEM TS AEM TR, THEHLEFBT s ARG R
2, ERGHE “AEEY o CREAEDT |
SR S SRR

4.2 BEIRLE

HE (WA AR e INE) 9
W A RHE B 2R IR 55 e,
PSR 0 V0 SR b vk 9 B AN 2 o ) G A SR 1

“h

https://cn.sgsci.org/



T

s R “Yade+” WHAEBIRTRE IR IR S S

Fenghua Shen, et al.: Interdisciplinary “Metallurgy+" Graduate Innovation Ability Development and Practice

IERBiR: SSRHMAT
(£HUT-EFRBSMEN-RACHREED)

-
E """""""“ ______________ L . |
I EESRME WANRARE  ERSASN  HESSAN
m EAAES | ??’Wf'f??_ f’:%@_ﬁ_:f‘f__ RREFRE
i RS HEEs S
g-;  Fa-RRERAR ’Efg BN | Eﬁﬂ%ﬁﬁ&b@lﬁﬂ%ﬂfﬁ

B1. 25X “b4+” TFRARINENIEHRIKAIESR

BT 2 RREE, AL ES 2 B AR 2 0 N g Bl
i, OREESE S BORA RO . BUCERTRAE SR H
Irik, BHEBREARZWUS 2 KRGO M
LRV R, FEOUTS BT U Ak AR T A
A

4.3 JHEZIE

KITZ 2R G HEE 2RI, ife T
AR, AR, feae. M. tHEHLAE
BT Z 50 uAa T, KIERIBEEE AL
HETE A B A B B AR FU A A A 5
W B IR R T, AR
FLREE 2. AN SO 5 IR SCE IR . KT
PERTEAE TG, BT Sk Ak T SRR Al
I, SERFUEEE. PSS R A A
T, MM N A B 5 1R SR Ik R R R R

f 22
5 “WA—F" pIEFRE

H B L K UFEE . AR & 1E . EbrE AR
W HE VAR B DU — R b (B
D, HKEEH T RAES 2R B SN, Hina
TERETI S BOR BB RE I s 5%

5.1 EPFFERIHEENGGAEHES

KA 22 AR TR R B DRI S B R
AT, HESRE IR AN AFRAL 3 7 B 5] U

https://cn.sgsci.org/

B EAERSE RGO B EBE e £ SREZRIEK
IR HER, 5 1 5Ok B 5B A e e - B
mkﬁlﬁﬂ%%%%ﬁim PR N R

e BHEE TR T RS RN S F br
Hiay, SAERESE “het” FREXEE.
B R SR SR JE IR ARG, A REOR 1R
AIRHIFATE o

5.2 BIMAR S 1EBIRE PRI ERE

55 18 FE R A RE I BT« 3 [ el 30 R 2 e
TGRS — R H LR T IR FE R &1, i

AAEEIES S, Bow 7R E B RHR AL RAE
E* I P GO AT S T A A A R SRR A M

M, SERCT NSRRI R SR TS . 1R
Iﬂ%% IR, RGPERMTE L 4E R T R S
FeR B R R ERT . S5 AERTT A L
FEAEH GO e — i B iG & T 2558 R
R ARIB S

53 EFfFFARSVERFAIEES

S A0 B R O AR R A <)
HER” . L2025 42 R [E B = S A1 S A,
CHRTOREME. SHE. FA. RS E A

HuIX 3R S 5 RHIEN 4 2 B APk B R,
=P RIEACT AR, WU RUE AT R
%\%%&ﬁ%ﬁﬁﬁﬂiﬁﬁkml%ﬁﬁ¥
Bo S VEIRE &S A EHEA R mai oA

«33 .



HB4EFE 1087
2026 £ 10 B

Volume 4, Issue 10
October, 2026

R B AT O R BT E A, AR SR DI
RENBUAE & ORI BRI . M6 B 5 7534
2 N R

5.4 HEEZBIRRR R EEPREF

HlgE “fe+” ZHRRCEM, BB FE
FERVROR RN ISR 5 DAV ST 43, BTl s qi X
o EE DR SRR LA R o E I
BHEOR A5 bR — SR & 0T FE3~12 H K Y]
VIR, Wik “LAME. A
PR o Uit VAR SO AR I 2 AR L W
SMZEr 2, RIS FIR . BOR E]
A

6 it

G S, RS- R BEIR
TRRARARTE T W TR RE T SEDLRE 7T 4 L
T AR B A B PR TG R R AR S,
VAR BT AT o Va8, SR T B SRR
IR BB RE IR U SR T o I SRR 35 N A B IR K
ROPOT I ELRIE e vk, AN BRAZi & e i ik

Copyright © 2026 by author(s) and Global Science Publishing Inc.

SRR Y RV T A R SO R A A P T R R
P, BRSPS BHEREE, iR
SATI MR 55 P R BRI B It E 2 R &
LY\

SE R

[ L0 20, 5 A58, T L1 55 G AR 7= AR A R R B8 A
A B TR IR FUI]. = A HE,2025(7):95-101.

[21)& B, B8 5K F AR BN, 56 0 TRHS 5% N 2 28R X
& TSR R R[] AT T1,2021(32):38-40.

[3]1F 25, DRI, 5 40, 55 IR 55 300 01 A4 7 7 R R 1K) 8 e il i
FOR LA 2L T A B TR R R 5 S I 540 50 A
A #E 2026(6): 23-28.

[4]Z218 028, 756, “RUBR” 15 o5 T IR =R A AT URAR i i
MBI E 20 1£,2024(1):129-132.

[5]5h 2R, PV, H L 25 25 TOBEHL & 1R 00 T 53 didi o
NA B IR AR RT3 E 207 142£,2020(33):338-340.
L6115k, X1 FHE AL, 56 2 2 Rl (A1 AT 45 (K F 7 A

R g R R 5 S [T B 2L 1£,2022(24):8-11.
(7150 5%, o, 2R 05 I LA I8 28 AU AR 2R A X i B 77
MRS F 5 S BRI, i 45 £ U ,2023(3):100-106.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/
B

«34

https://cn.sgsci.org/





