—t

68 www . kjdb.org

R S48 2019,37(7)

BETHRENSE RV BRE I

SNz}

EASE R ERIE S8 ) TR, L 200240

WE b TOHH A EENE SRR R, $2 11 T 5 TR R 2 2L R 581
BT AL T AT H G AR AR R RIS A AT A B2 2 ML R G S R, I LA
PE BRSO BIRT BT X Tt B (4 75 kA 7 N S

ES- 30|

UTARK A T2 BOR L, BOR B 1Y e
T4k S2 it I H 22 (project—based teaching, PBT)
a2 2 J5 7% (project—based learning, PBL) , HZ )& 74
DL RGN BT SE R R . SR R G2 bl
MR OESEZ WS R, 2T EOR AR T LA A
T A RER S Ak o, g S AWk L R GENE RS
B VESFRRIE s 7RSS H 5 T 2 E AL AR HLAMAS (A 2 4% |
YR (R 8l IR PAT A AL ShLA ) A% s
FAtBNLS 553 s fE DI RETT I, S22 WLHL R GEad s X )
[t RES AR B AR 4G, TS BUAS E DR

FIRIT, SO R A B U R S8 TR e AV
Z SRR AN RGBT R EAR AT . (e T5 i,
T Y Phal %57 SEE /Y Dieter S 42 H T RS T
PRV 55 , SRR 4 Ulrich S5 R A B2 1R AR 1 B
R 3 P = w501 407 ik, 9G1E 5 Ullman 25
P THWRBO R E . IR AL R GTiR
TSI T RME SRR PR AT . el

IR B 2L R 4 Bt T 548

B3, B HEGR A 1VF 2 n] LUs e A B B T i
SEER AT, U0 FBS (function—behaviour—structure ) F5
I A28 e i) FBS AR SRR T ik P IA B
W BIHTBT IR AE Y, ik Ty ik FEAR P TERH
2T . SR, IE AN Tomiyma S5 R ZEA SCRE T g H 19,
FARF IS BB TS S AR 2 Tl 2 i
AR, S R T ik sk = R G075 e ey St it
SRR B SR BT X GBI B Ry 7 ik, Bl
RTEBO AR AR LR BRI bRiEAl
TR AR S LA S IS
TERGETARETT I, TR R 58 T A7 (mod-
el-based system engineering, MBSE ) J& T\ S 1E7E FUK
SR RGBT ik AT AR A4 A 5 4
UML DA ST UML & R R 1) SysMLIEF ", Fik
WHE TRANALE 1 AT 5L TRIRDT R BTAYE RE , n
T LABCH X G O A B X R, HRTE A
Z LM T R . 7EL T 1B X S bl REe it

Wk H 3 :2018-06-09; #& 11 H 11 :2018-12-23

LG A - HE TN SOESREEDII T 55 51 B AR (17JDGC008) s B A 7 2 T AEE T (20161M010100)
VERETRIAY < SR PR , BIZLE , F5E 5 1) S GRS T e 5 5 vk B2 R G 5 43T, FE (5548 : zhinanz@sjtu.edu.cn
SRS 2 TR . TR A 2L R G BT T B S, 2019, 37(7): 68—74; doi: 10.3981/1.issn.1000-7857.2019.07.010



—t

R 548 2019,37(7)

www.kjdb.org 69

J5 71 , Shetty FE2 44 T HLEL— R TR BIE
BRG MMAG BAREMNITEVRS, REHN
T Z AN RGN @A B, S g T
1 0] 24 L R R A T F B 507k, N 2248}
A SR RGN A R B 2L RS
TFRIRME T FE 5774 . Barbieri 259452 1 3L T4 Y
ML RGBT ik AT PR R G A B T T 520

HatCamir2mie kM T ETHTRESE
ZeMLH RGBT S SE e, SR H S BCF L BRI,
1E 2 L RGBS R v, 2k A
8 B A BAITE CREBURES L IEA T 2 24 WL R W3
55k, HAET, s IE 2 A E AT R 2 4 HL
RGO R G T . AR IEH S TR
()2 Z2 AL RGN H BT I, ISR H R S5
23] ORI H i BB RIS TR AR, DU
BRI BRI R G0 N BT G, kR A O kot
111 FHRHIE

1 BETREMERIEB RN

1.1 EERRH R SUE BRI SE
G B — Ml R TSR B DD RE S B i

BIEHE

@ IRt
@ #guE

B X — i A W K B R (T RE TR AR
)L fig ATh S AR IEARE S R kRS,
TR A A & Z R SCHRSE R T BT 8,
B LR, HR PR — i F e = 5 3 A
TGRS RIS TR, H =5
ST LA E RS | SETHRIR TS, 7R
205 T e R T AR i R 5 0 vk s R B kX
B AR SR T, SRR LA S A A e 1 AT BA K
o (R, BRSO3 PRI kit b
SRR G BB T H . BRI H 280 TR,
2 BN B A B3 750 IR RIZR 06 AN S L B Bl R 4
PO AR A R 2R A A ATE A TR T — ELTE
AR TR Ay B Kl A T IR 38 H 2 R 15
THER T BRTHRIBY 255

T 1) 52 2 WL R GE BB 53T, Jr ki A T2
ek 2 I B X B A T ROR , R R
ST . 2 A A BN B2 2L R S 1 B
BT, AR SCRE BT 181 B 52 21 TG 2R 43 21 Ji B A
HLSEELZ T, AW R 2Z 5 0 TRFEDLI B, 6T ik
JUL PR, A4 A I 1) A2 2 AL PR AR G I e AR A AR i
XTGAEEHY

LT E
@ EIBAALE+3XE
@ HHIES L

(a) 31 H U S H )

=

e —
v THgE ¢ B3
v BERE SR et

T I T T i
v B, SR, S —
v i¥fh, RBHH Kkt

Y BHRRIM ST

| 59S
PSSR
Pt

v BFHERAAT
v DFXGHfT. #ELRE
v TESW

o sl S

#itED

(b) Beitid s

[ #@m=ap \
FAMRE

S ™
g1

A

B BT/ 05
Ny ek vE /

(c) HIBASEER

BT I H e e ] R A SRR

Fig. 1  Current status and problem of project based teaching and learning
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Fig. 4 Project management model of fretting tribometer
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Fig. 5 Package model of fretting tribometer
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Fig. 6 Requirement model of fretting tribometer
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Fig. 7 Structure model of fretting tribometer
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Fig. 8 Prototype of fretting tribometer
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A model-based approach for innovative design of mechatronics system

ZHANG Zhinan

School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract Project based teaching or learning plays an important role in cultivating engineering students with teamwork, innovation and
practice abilities. In engineering domain, the complex mechatronics system is one of the best subjects to fulfill project—based learning
approach . To date, however, there has been little study on the model-based approach to support engineering students to fulfill project—
based learning strategy to design and develop mechatronics systems. This paper develops a model-based approach for engineering students
to innovatively design mechatronics system with focus on teamwork and project—based learning. This approach includes two types of
models, i.e. project management model and design object description and management model. A case study is presented to show how to
follow the model-based approach to design a fretting tribometer.

Keywords MBD; complex mechatronics system; innovative design; project management




