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1.5 Ui A L B 3 —E PR TREZE AGIE . KR L A2 UM I H (EUR-ACE Bachelor)iAiE

2\

ASIIN

Accreditation Certificate

for the

degree programme
»Mechanical Design, Manufacture and Automation”
(Bachelor of Engineering)
at the

University of Shanghai for Science and Technology (USST)

The award of the subject-based ASIIN seal is valid from 27 March 2015 and limited until 30 September
2020.

The degree programme includes the following options: full time path.

The degree programme is aligned to Level 6 of the European Qualifications Framework for Life-long
Learning (EQF LLL).

25 April 2016
Prof. Dr. Hans-Joachim Bargstadt Prof. Dr. René Matzdorf Dr. Iring Wasser
Chairmen of the Accreditation Commission for Degree Programmes Managing Director

s awarded to a degree programme

nes on a high level

earning are provided. The award of

30



European
* Accreditation
of Engineering
W
- Programmes

" EUR-ACE® Bachelor

This is to certify that the engineering degree programme

Mechanical Design, Manufacture and Automation

provided by
University of Shanghai
for Science and Technology (USST)
accredited by
ASIIN e.V.

on March 27, 2015 until September 30t 2020

satisfies the criteria for Bachelor degree programmes specified in the
EUR-ACE® Framework Standards for the Accreditation of Engineering
Programmes, and therefore for the above period of accreditation
is designated as a

EUROPEAN-ACCREDITED ENGINEERING
BACHELOR DEGREE PROGRAMME.

Ry , For the European A\ For ASIIN
! ‘!': Network for Accreditation -
2 of Engineering Education ASIIN
- (ENAEE)
i The Chairman of the
The President Accreditation Commission

Prof. Dr. Bernard Remaud Prof. Dr. Hans-Joachim Bargstidt

A= ) Bk

Brussels, April 25th, 2016 Diisseldorf, April 25, 2016

A graduate of this programme may define him/herself "EUR-ACE™ Bachelor/Master” as appropriate,
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3.3 Mechanical Engineering Innovation and Entrepreneurship Education Practice and Innovation
Effectiveness Analysis

“mn ical Engineering Innovation and
H rship Education Practice and Innovation
Effectiveness Analysis

Xinhua Wang, Tianjian Li’

ineering. University gfﬂﬂﬂgﬁﬂ-‘ﬁr Science and rﬂhﬂﬂiﬂg}' S.h'[ﬂgﬁg[
e 200093, China

sComesponding author: Litianjian®%a 163 .com

w exploration, Professional characteristics, Case study, Innovation and
y, Results analysis

+ Innovation and entreprencurship education is a hot spot in my country's higher
earion ficld in recent years. Based on the characteristic practical experience and typical

of the 5-year professional innovation and entreprencurship education in mechanical
agicering at the University of Shanghai for Science and Technology from 2015 to 2019,
d clarifies the specific implementation procedures of innovation and
eurship practices based on professional knowledge in mechanical engineering and
the hﬂunﬂnaﬂim.lnpmﬁu each mechanical enginecring innovation
: ] ummmmmmm
_ process to complete the process design,
_w_tﬂlﬁihﬂﬁfﬂ%uf’HMI‘:MM ability training. At
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3.4 Research on the blended teaching for engineering course based on student Profile
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Research on the Blended Teaching for Eng

based on Student Profile

Chunxing Gu'*, Di Zhang" *
'Sehonh of Mechssical Enginesing umﬁﬁ.wFMHTm Sarghy
hdmmEﬂﬂE%wmﬂﬂm, 5

vhursngguiinotmed com. ‘disangiioutiesk oom

Abstract. The implementation ol biended leaching mods i ha rend of Righe! r
Thes i achig moce can not onfy ras the stareg ol high-gually Course
W ool Pa meching whom of higher stducaton Waarshde. Student profie kX
represanabon of real sadents hassd on a sises oF el Sala N s paper, She :
tachng =ode buasad on e skabenl Srobl sas developed The course of machane
s A Par pesetch olrect Both o ostatiehng and anglementing e deve
bhendes teaching mode were addnessad and decardid. || was found thal the d = I
teaching mode haed on sucend profin can pored e soltions.

Heyworde: Plendesd Teaching; Shaent Profls; Engneasing Bdecation; Shidont B

I. Imtreduction

W ith the dovpeniing of alucation sefomm, the prpelaration of compuier informs
mmdd the riss of meteockod kommg beve had o droeg impect on the
exhicamen The blerded seachimg masde 15 2 2w eachiag made. It is 5 carrier of deep i
efammiea and bk atonal resounces. | s spandol e the developsest of the adit
maods under the hackynumd of lrcrsct. The unplemesiation of the blended
tienhd v Miggharr prlacation rofarm, For the blended 12schng mede, B g
resoutees can be realised. and the sesching reform of higher cdweation can .
hiendnd teaching mode proviles a mow drecton fof the ieachmg sefiorm of hi dica

In additrn, with the rapid development of mliemaiiom Iechmarkogices. such a the |
Thesee dals wisahd be gradually secusmdated h'_“hiil ity
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m"'—’*‘“hﬁ“q“" . L
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Mﬁl‘llﬂ—l“*ﬁm I-I'HI I."I K s vl

ke the papor, the conoepe of ssdon) -

whyjecs otk The
ol based on the sdeats

N
e

116



3.5 FRUCLARE | B H AR

+ 3R

e 4 o R

Vnaveweaty Educabxm

Ut ke r, O

R TR HEBFNE

FuiE ENN 2H8

( Lig®x k¥l zdEe, E5  200003)

[ ElFadsfoadARatfaFad . Lodinideids cndildahdlonEld £
HELAF AHHEEF A LA TRSARF AGETIAAED AT A rdBLE LRI EHER
Fo BEAFLHFHTEAFE Qbbb TAHGE A,

(@@ lradE: fFaf Al IRl £ A e HE LR

[REG#B] o642 [FRERIAE]

TOPR S R TR e R A R R, R
— TR RIS eRE. Ft
el R R R (A e B o U R A A
e s ATNE N e L R R T R UEEE
ACICR BLMEER i TR B TR ER
.

PR PR D e o D e R B
i P 0 e R o O e R AT ol 0 R
i TR R o e B SR R A
78 A < ok ol £ ek Y oo i e o PR S L
EE . TOPRE P AR R S P
A FEE R I B A T A

= Je A HIR R A T B

(=) RERLANTHRES

1% ] T ) 20 181 02 4 0 HE i T T A 6 A0
P R, TR S R b Ri—
AR it R it I A D L L o O o ¢ EL
Wb it R P SR L e il B

m00HEE R B R LR R T A
A R e T R, FWEE
FE#AAI T EEH. 2004 E 8 A KW HebEhiE
G FFEAREFE LTI EID. S
TR B IR IR LR el RS T
B AT RN —R . TRSMREZH S
P ol T L e R LR R PR P e e
T2 ik PR PR < o L LR R oA i R
A TR R T P bR . S RlE
BIFH & 0 (R 70, T8 M e kS O

[ A ] | 2000 -0 -2 7

A [FEEEE] 0953457020200 10-006E-05

oL At A k. o T A i i Y
fea il . ek ] LS BT Y, i A
FEL. PR . e R e T — L il
S ot Ao T T e T e R L —
frt) i o e ) i e L A B sha
A PR R L e Y A R L IR
S A B T A S G T
A o 0 25 ) 0 o A R PR e PR A . S
it 5 S, I T R AR
F] o BT SR N AR

(=)Lt h i N T HRES

il A 20 R L g BT SRREIY = S (SR LA
FFAIUG , PrefE Selid works 35 500y 15 4 = 52 = 2 T
EHEFE e R SR R T
Fo TR R o S 00 7 S0 2 0 T 1)
By S o R R T B F = e T e
I FE o i o I o et i 0 T
R S ) P . e o R, A R N e,
fef =S ) 8 phy e L By T R )
A T S ] e it 0 A O L B
F e B we IR e Al st Bl T
ATt A . REA W
A S L o O = A
seah, kWG T

55 it et A% i i E = Sk Lk T
P P . A RS = e e R =
B R A TR E . TR S
B TR T o (R = S B, o il T =5 S

(B2 HE 200088 F S Ok PE R P RO N2 8 P Ror e 0 A AN,
[FR M ] 4 M 73— ) e e T PR SRS HHE | BN oy i R O L,

117



3.6 3T OBE #HIEH “HIM LAEMRISZIE” Hr s

x L " H L Mg Wim :mdEnH
LABORATORY  ECIERCE Vol.Z3 Mo} s, 030

OBE BRZx11 “HLAE TP Rhazas” B

# @', nag' B 4, Ty
(EgpmLkd 1, AR, 2 w¥ar, b 000HI)

W CHMTRERER" BTRERFRE e ERERIEE. Y AN TENNER" 6N
AR, A, S EREET (OIE) BURULEARECRES— BEFEHRINE,
TR E . BRI NE AR, TR, R R
SN . R TE, RN, P i R R M, ik

R, BUM TR FERGET, RRAN, BEFL
bt 8 C42n TRiiElEE A o p 1EL F9807 ). fen. D6TI—4005, X, &, (28

Teaching reform of * Experiments of Mechanical
Engineering Materials” based on OBE concept

. LI Qiang', LIU Xuvan', XIONG Fei’, DING Xiaochong'
Sehal of Mechsnieal Engineeringy 2. College of Sebence, University of Shanghai for Seience and
ehmalogy . Shanghai 200093, Chana)

pl; “ Experiments of Mechanical Engineering Moierals” is a prdessional basao practice course
many engineering colleges. [ois interdependent and supplement ench otber with the theoretical
! hing of ~Fandamentgls of Mechanical Engineering Materisle™ .  Outeome —based education | (HE )
e of the come coneepis of enginewring certileation . emplasizing sdents’ beaming resalis. Besed
i the 1enching experience of mechanical snginesring materials, teaching reform of experimest course
. d inclsding chonsing various tesching methods | strengthenang the shlents’ selengific ressanch
." . optimizing assessment method and so on. The students ooald improve their practscal abilisy,
ueter scientific thinking metbads, have the akility io analyze and solve problems | sl Gnally achieve
b goal of learming 1o apply.

wirds ;. experiments of mechanical emgmeening materalay Ohiscesie - based Educstion; tesching
o teaching method

L T e T 0 A 1 o L A, RAE 2 ol B R
IR 2013 SRR R R, frdl A B Ag L o Y L P R Ouboome =
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L ERME = cBEZ —, OBE S~ fF©~

.:ﬂhl-m—:& W E e -2 T B SR T & W ARAT (W

L B, EERR SR T THE,

e I T e  BUWCT R AR R — Tl A
ME: AR AERRRERBRARASE RN ST g w0 i TR A A S
b il Lo Wt 4 A T i T R L i P

118



20194 10 K
L AR

L e R L+
EDUCATIIN TEACHEMG ICRIIM

3.7 # T cpI0 TREAERH (WIMHIERA) BABUERR

ot B3R
HOLAO

B 1-CDIO TR A BUA I OBUBETRIIE DA Y07 SR

E #.989 %
(FSRT RS HMTHZE. £ 200002)

T 00 O A W R R, L L L R S R, B
COIOM LAY LS, FNEL TRPHEREILE ANASES P & L TR . FRELA
EE LT AT DS R E TP LS TR L L L R
WAL R A AR T AR R,

S A COIO AL W R

O I a2

=Bl

CTHOT P T =l i e i T T
MR R, BA2000UEE , R BL LSRR foR s R
T I L A ST o O [ B i R
BRE, 815 TCOOSTE TR IFELE. CONHERH
{ Coneeire ), 4B { Design ), 305 8 (lmplement | 8115 fE
i Operente ), 65 1L 72 T 0 3075 i A T 2 o L 00 gt
b L ahid Ry TRUE ) 3 LR E Y
S T COMOS T AR TR o ha sk fr 4 B
TR AL B H . 1 AN A7 A BER B R S
1 L Rl o R AR = A o e e T
FEA LR TR IR ST L s o 2 1 A
Tkt o ) o B D 0 B R R
8 T 0 A T o LM, AT T T R
A M R R o T e M TR
e MR R R I S i Yy, AR TR
i, B A e £ S A e L UL
o B — T TR AR N R P AR . B A T
TR T DA IR e T R O i
T2 e WP T A 77 L e LT L
CRL M Pk ] PR e oy S s M, B
itk RS TR AL

= . EFCOOM{ LR SIE A8 Em R
B

CHLAR R Y P R R R
FHAE R R TR T e L
RN Y B AR R TR (P A i
b0 U T (L ReR L e WO e SR T R e
PEET TP, e 35 RS E R L

REEER:A

AR 20061130
W R ¢ R A IR P A R L T

SCRESRR ;G724 2000 M= 00T

BT TR, L LR LA
A W A £ AU A, IR 0 T R
oy AR, AR T o e kL N O A R
A 2K B M S o AR e e,
TE AR, WA — TR B %

1B s e A T AT
il A HE R U BEE Y IR EE I S RE R
05 B L BT, SR e S T LR T
FA AU EROR A R e
LN LS ANTE YRR TR TER
EARETT R RSN T At e
e Rer il | R B N L o | i o
BELES AR A HERATSED, FEFES
s JF B, T (UL R R DS
Wip e W SRR SR | .

{

T g

| —

8
1
|

B (Es MR RICI0NH i B RiR T S EER
LE-E 2. o

I 190, R T AR TR B, M6 -, T T PR R M
=-T2=

119




3.8 [ [AIFFSE 0 1 TRE LB S BEA PP WL 8 —— L (UL 5 4 B k) PR
N

2018 FM M

[ %8 & % |

Wil IRl F SO TR sl Ay
VEBT DL

——— A {HLR i, 15 e 4] A ok R AR S0 5 3 4]
RS FZE B &

B AL LB Yy 5 SR A B e e A Ao - el ™ R A
PRI RARRGE UL, & TRETFILTA SO ERER . DL R i,
I8 0 T B e 5 B 1L, S0 %l T B T A R R T A S B
2 3L GBI, 5 ) A O 2 1), 5 % b B Y MO RERA TN DA AR o B L R R
Tt 2 HRR T S TP, T P 0 R R A LB, SRt FT T A b T MR IR

R A R R T R, B S T
SCERIR : TR LA - SRR Bl MR R R . ST

—. EIEEHTH H

R S T ol L W
I Bk e FEF, im0k 0 i i o 5
I, 3k e ol A v R P
M, EE A T e E R 2005 F— ERE
R, s T R e R LR Y A i A
W E A L — B ARk Tk
A oA i A S TR, 3
TRy A TN ERET
Sl A ML B b SahEE . BTl
g b gy R - E R S A T AR
# SR e RERESFERSHE
0 R TR A b, SR
Sl 1SS B e S BT R
WEEE, o E A SRR ERE
M. SRR O B T
B A TR E I, PAE
IRl T SRS ", AT, i TR M
M THRREELETR LIRS A6
aegi kB AR G TR M T BT L

CRU T

120

D B e — . R O TR W R
1 5 0l R T Y R 2 — VR
A, e A B R B T e (b He e
AR5 15 T R 2 TR o ) 0 g o, MR
F ¥ A SO R B S . TR
ETFEAE R BB i — s, KB 8
MG T — B AR RS R A E M T
Pl BT I DL B THE S fHE . 3L
TCHE Y 2 AR B Oy 2 (R B AT I

ETEMWIGERRT, Sl
FETOUR G 4 ) 4 LT Bt e S (i H B
SRR TR b, J0L 0 00 B A B R
MRS T EFR, &, FTER
Al 0 0 R O e b TR 4
A ol SR 3 ks AT 08— T S 3 7 A
I, B TR A, e,
Bl Ao R, R
UGB, 2 T AE T4l R ke ) A T
iE— WD T RN, LR A TR
AT B TR T <R - R
B R A PO S SR AL, R TR BT



3.9 EF TRAFMER S BT A SRR KT

|

L LK

M T TR IER) e e B35
FHIFG R IA9E

TFHE # W

W AT TREWLGEE R CUUE TR L e R
SRR PRE R TR B e S R P i O W TR AT
i T T S R S, S T R de 2 i L 5

AW DB EE BNt

CRAETLE doe e R e
ARLTFRERFESTEIHOM TR
. ATRNARES TRN ST
B LE, SO ERA A e
BTNERE, I e A R
oL B W e T R R
e, "SR RS
(LI AT SR AT BRI
MW A, BEEFOTRIme S
SR 6 RS LR TR TR
BT A GE IR RCT . a0
FHMRLR. ERETENTEN LN, &
L 1 B A M L0 e —
THAWLESE. YRV Esy LR
e, AR TR AT, R

FEMARE TENMEYS T MTFR
BRI ] SO0 R, DL LR O RR £ O  A
BRL ATIRRVILENTE. YRR
al, BTEURNYERYERTFNEHE. B
e RS R TN ENY
EaNrnEE. ENM R YRR RN
oAl SESHaSNERLR "HE.NE
T RRAER RN N o R

0 R

121

B R T
Z R TEE LR

LA AT B % 1 8 o BB
T ke TN R
W WERE T ITREMN AT T RRE
W . "00s O RO T RN TLEREA
WU i . 2006 5, 6 T NS BT ILEE
SRS A Sm S, B a) T TR Sl
WEMWG T, ST R TREaliTEa T
. 2007 &, S wELE TG &AF 0+
il 0 Tl GREE . RS
"M RLEEER, %R
LA % 2000 &= i o @ dn AR ARG )
{ Wanhington Accord )15 00 5 B H bx.

REF 2003 4F 6 7 0408 SRR
LM 0656 A MY ELRE. RS
4 T A L) T L R LR,
W el e e R R
FEE A E A RS
RN ITAREWERT"A1T—"—7 NN
0 e PO T ) PP P R
Ml i e - R S R
CTET L 0% P SRRl U1
BE W L A B - N T b LY



F s ] 00 T00-20 152543

3.10 T CR T A N UM T REGET A A Hi 7R 2

PR SR ke g Seeen ol e wficmeeshflenail RO 100K i 200 TR0 1554 064 sl

ETHRSEONMEIEMNRAAEFELS

Thio *#4 # &

|
.

HY AR CTHARA AL R EFENFIN - RESTARSDETE S A 4 &I
EHHIREHNATFAN S ERERN A S ENEIREA BRI A ASTARRX B AN

IR+ R ERHER T ARERE. FEE AP I EATR I - I HET
B ENAESEAREEME., DA RR M ENETE I ESANBEYAN NG AR RE
FTHRHDL AR NAREF A AR RFL PR AE " PR RS 2N REN AN E AL N
ESMS "R ELE N EE " AREA b E ] TLHE.

1= 4& @]
IERER]
(&)

aRFEER
15 402 A

L REs

T TR RPN PR DR e T R 1 et
LR | vl o B ] S el B | = B
TN E R TTC R o s BN = TS S R
Ak — ALK - G el i R T O, B
UL 550 ] T M A B ) T .
- [ 2 A e e Rk B T
Rl BT O R o S A L
PR R G 0 10T I S T A S0
CEmpineering Criteria 20000, EXC3000s . K0H T PF
By f= OF £ 0 2003 S5 A S 0V < 1M ol mE 1T P oW
0. Lo R R 2008 & LT TR R Yl el
e Ol 0 AT RS e AR Lk o e R
A" e N R L - R R R ] A TR
A7 067 UL 0 F P T - e R e o e
i e, ML oA e ) T L e
ke [ R O R O N T T
02 W i TS e U E NG G . TR O R
T A Y T L e e R b W R R
Pl [ A A O A - A T PR W )
S T R Y RS R A Y R
s S T R R R R SR L e T
TP | B0 T TR . R 2 ) L R R T LR
O L Gl w2 i i o M
A ML TFTHL S T o B R O AE T

AR o A T Y

MBS RANSE Wb EN A

TR FHE EASNTAFRE N L0 0@ 0. PR T A FREH.

R ME ARG T A M ) FF B S B
T A AR RSN I LA B R R
AT L Ky L R A 0 R M
A i AN G ol AN O B O M, i R ST B )
A5 T i e gl B ) LB b AL R R
ML - Gk o] S P e e O s ) B e e
U W U R o SRE e BT R B
B = oy o e ka6
i A LA i 1 Y 0 S BT A oy L T
L

= B TOAELA S R HE ST PR A A0 W AR S 6

R 1 P A B ¥ L e B R R
[ M R TR T s ST E 3 S HE S
BE L ) ) BAL IS D A e R L
ST b UL TR . b i
LR ELACR R R R R L LA R
R ML GG 1 TN B O A G LT R Bl B B
L0 o o] ey ol 0 L M o TR < 0 L A
[1E 1A e e I T IRl ) e 1 R L
2 IS A N D L L R L
A5 4 PR 0 SR T ol L D FLAT HL O e AL
W O B A o T o I ol
G IR wr 30 0 i) B W R O M R e
il B8 O ) B O T O 6 4E e at  T E

U=

122



3.11 R “ AR AL 7 s A A TS

nEgE mIN IR N AR ¥ NET T Vol3  Na.l
2T EI H I d of Unr of Shmagha for 5o el Tochm bogy Max. X017

EW TETEEM" WHEFEAFTNEZ

*‘ j:. ﬁi 'E- i-f B 'El ']ﬁ
LW Tk BT R R Ly 200093}

W AL R THEWEES LR, ke CIAWE ST AR
MigikoznEEdgs b, RS0 T 8. 555 Ly m i ide g ihg
SRR, FE Nk RSB T R . R o W R
it EE, PEFSALLFERERSEE. Szl TR e RES g —
& Al T E SR ARSI LRGSR AT ESF D EE HEFELERE
b I AEGES. SEhFAL TEEHEE.

W THVEES: CHTERR: —TAONE, A8EE: RFNTeFE
g SR G 6423 wRREE: A SR - 1009 -895X (2017001 =0069 =05
DOI: 1013256/ ). mki. jusd. sse. 2017.01. 013

On the Teaching Content and Methods of
“Fundamentals of Engineering Drawing”™

I Wenbo. Ou Yuanshang. Cui Yi
{Schoo! of Mechanical Engineering, [niversty of Shonghai for Science and Technalogy, Shanghai HEXRS, {hina)

Absiract: Sinee seme stodents ' spatial imagination s weak and the dhility of egineering draw ing i
pror, this paper popesds e teaching comen of “Fondimentils of Engineering Drawing ™ shoukl
st fromn theeslimensiona =alid medeling. and then esplans the Iwomlimensiona  drowings.
Smelents dheaild haw e the ahiline o de threedimenen wolid medeling @d generae tw ordimerns onal
engineering drawings which meet e nationa] swsdird with the heedimensional design afiwae .
which & a navsay roquirment of modem design for the enginecting drawing eadhing . and which
meamwhile confonms by the liws of human understanding. 11 & propesed thal we should combine ihe
three=d i m =i nal mesdeling with 1we-dimmsional engineering dowings, and male wee of the flippal
class teaching methed and diversified 1o means o cullivate the smdents " interest in laming . e hanee
dudents’ the ahbility of reading and dawing enginesing drw ings, and la & solid foundation for
s bt el i s

Keywords: jusdewmiall of mgisenisy deaving; deeelivemiaal solld sodaling; §eo-lise siaal
e ering drawing; lpped eles; eacdking comen ol me thods

A E - 2005 — 10 - 12
B LWHE: 2005 0 L Sl SRRl e Cee S [os] 3T )
frgMdr: £ W (w73-), &, BER. §xrE: 8oEE il Bl . Emal: socherrwb@® 18 _om

123



3.12 QUHTENEBCE AN THRFE BT PR A AR R S i

FEE T 200E-0d-26 =053
FE I bl el ol ctadl/1 1. 2094 T2 M2 & | 03 000 T il

R

i E R £ N TR
Esperi swatd Torks abind 7 ol Mlasagcsieat

RIE Him BHEIR
Wl 1 M 4 e BB

MM 10, 167811, vk, ag, 2016, 04, 00T

3 6 b 30H fE AU R R R R
Rl CE oS e

ELF. TR
(LEE i mb il Fs. Lk Zooowxy

# F:AFHENER TRATEYESERTAENE BN, EEEITERRFRESE BTN
BEAERRTNS N0 ERRTOFAMTRUMTHRRE R N 0T SRR @
T2 0 R R R N P ST LT R ) MR T B B
ARLA. S HTIREEHRFRTFLA SEENTHREESERSTECaRES,

R AENERT RRZE, ST HEED

fWGE% . GHE0  EHEEE: A

ERE®: 100248560 2005 b~ 00 - 0

Exploratory practice of innovation and entreprenenrship
education in mechanical design course exercase
Li Tl.ir.! [T Jﬁ.ni xhlﬂhhg

{Hchon] of Mechanical Enginsering. Univeming o Shanghai for Srisace and Technoogy . Shanghsi 300000, China)

Awiracidy; The i sl o P

[EE R s of Chnese oolbge edwcasmn

redrere, An ecphessoey preowe linkng nioovesion ener e wrehp sducsrnon teaching sl and meshod &

derimsed.

mkng the mechanral deagn coeee scemes bom Shanghs Univwsny of Soenoe snd Technoogr ss

an eample, The praoee & eflecov e on mubiveing the shiliies of sralyical. team huilding and ooopmesing.
oo e caamn, scnive kamming. desgring . obanee of evaliming end judgng for mudens, Al these bave greas

ks

A

mgnidesnee boo the 1 ard

o
and

P

The
hip themgh the ouse deamn of eowroee

can obasin some of the oo

krnraledg e and shilmies. foor oo 0
RO,
Bond words;

M2z SEA 1 0. BWESET FRETHE
O 5 ] e T Sk R T T Y ke
W 2005 S5 0 1 B R SRS R S T iNE
0 S ol o O 3 R i
SRR AERI ASLR.EIEE. CHINWRL
— P Bl 3 bR - R AR R R —
AL TFE AR R, 6 T O R

LU LE R T e B B
AR Lt A R W ATl L
L DER LR TN B Rs L b

Lkl
Tl R T — ok SR E R E R R
B M e .

F-snaily Bias pan #58 JE1, nem

124

oo exearees acane barming mvovsion shilny

B R T AEA TN Rl

BT AR AL T R TR T R
il T O R B ok et N
R, M eE N, e R TR
B LA Tt T R B RS OR B iR o
B AR R PR B . Ml
Bk o B Y L B . Bk i
B A B A S SR MR . W
gt (A R0 E R RS e o
LI BT PR AR PR LR Y LS R
R R R T T

L6 ol T R 0 MR RO T E B SR b
HLEE LTANNERIGEER. AFRRRE
o0 B B0 B A R PO kol B R NS i



3.13 LRESJ A0 #UF IR WIR

BN 1S T2 — 40

Wi E WM AMSFEEH
Vol IE a4 dug 2008

TENZFEZEHFNENR

BIE'. RER
(LAEIAF ] ERTFESMES5: 2 RUTAFR. by 200093)

WOE ORE gl CTRLREET EREE, R T R e N R 0 A i
i SR T L R Ol R e AR R - JE AT T M b TR R e
B R S A GBS R A B R R A e T RO ok il b
5 W ARl RN WG b T i R ok e RO -

EWiE: TRHREE TERR: TERRAR
REAERTEN; 2.0  IRUEREEA doi: D 668 ea 162 -4305_ 2055 0. @03

Exploration on the teaching reform of engineering mechanics experiment

SHI Pei —led' . #HU Jian — min®
(1. Lah Management and Serviee Center; 2. Schonl of Mechanical Enginesing. University of Shang—
hai for Seiemee and Toclmolegy, Thangha 200095, Chinad

Ablstract: Acowrding b the teaching practice on “enginecning mechanies experiment ~ for 10 years.
firat of all. the grobless in teaching gresess were smmal op. There was loek of e ination between
experimenia]l md theoretical kessons in schadule. Same experimenta iems were repeated. and other
imporiand flems were nol sel. Thes was liek of wricties o teaching metheds for engineering mechanics
experimenl and liek of hilingua edueaion Then the deeper reisons wese analvesd. A lat. the meas—
ures of imprevement @nd refom in this curse wer discusesd . including tesching oontent and met b,

experimenl evalnalion mede and sofl power comsimoction of the laboratory.
Key words: engineening mechinis apaimal; apaimmial ieaching: tauching refsnm

G R L R B L
FORRE T B2 R LT A A TR
i ) A - R R R - R R
S L F R A AR A ) T £ W R
EmBanreEm LA ERELL— Bl
T R TP e T LA, A R R R —
e AP RO PR . FE R
o B 0 GH. TR W Ay 0 R . 2 e ELERL R A
BERE A bl R EL A R A e Y. R TR
ey -FHFE R M FE . AR TR
A W IS - 3 BT AR Ak I W R AT
ZIEBREMAESE S THE 2 R R
PEUT Al ol T A e AR W N
R AR A B TR THEEN

E-For e B Jk o R R

125

HORRRARNEE W TESFLRTREE
¥E 7 o kN R PR B O O — ) M,
¥E A Al A Sl AR ) M T AR R L
e o ) O ) RS R R
rE . ACHERE 0 RERCTED
FleTEEGE, BB T WF R o R
5 WTT L ) R Al R T R
e e 4 .

| ITENERERZTREENNEEE
H 5 B 4

" L - R R ok ) 4
5 - i R 1) 10 - (B R TR B S el e
A 3 (500 0 R0 e PR O ) S~ 109 <ML B
5 [ 0 T R Y AP AR A e - R
EHE BT SRR sl A R



3.14 HRCTREITRS IR AP AL IR 17 LS 36 5K

1Bl B
Ul sl it Lot Lt el 7

## = K

L TR W 77 AR A AE 1 ) R RO 3

B RN TR
(ERATEST LE® 00093

< RCA A T B R R TS Y L O L o TR L Bt T B

Aax
B A LR R e M R A S R R
ﬁn‘ﬁ gl ‘3:
W 167 3-07950 2013 B 9ik)-0032-01

B i s 40

200 9 0 AR B T T e
S R G R e B
R A e R
REATHAWREE - NEEE.
o — R R
Wikh R EE RS S TH R
AT E TR TERERRER
B R L T
R WE AR ST TH A B R
oW i SN~
B b G o o T Y LR
T — 0 TR R A
L

I U T RN B

L ET TR R L
% AR O W TR R ey
B LA T R L
CEAUFS Rty R R B
B —

(L) B3 Ry M LR T
PR A — A e
B O R Y el
BT A TR R
e A R LR R T
P B P B Y DR 2 — . 2T
B R Ay e T
AR R TR R
FrRITHAMS TRy EEWNSREE
TOEA & N .
TR R — A b
ok g B N R TR
FEATHAARATHTRRY.EAS
MARTHLEOR & DEFELT AL
E S TR A T e A
G Y B R
S0 oy ) AR R R R e
N Tk N L, L
L ek R R TR
R R T, HUR L
FT b 1R B S T BT e
TR b T A R —
.

IS TR R TR R R
(IEEFE o kA4 20 N
LR T P )

B A R

I- H#-A

ok by THEM bbb e
P R O N TR
BRIE T Tl O W, LA R
e TR AR o R T AR R L
URdle i 0 ol TR R T .

TR A gL BT —
o 16 L L AL P L R
M ) R o ) L T R
B T R A N R R
MR N T BT
L R AR A
I RS R N
i T 2 .
B R R
B ELERE L. FRAAT &
L e R T L o e
TR TR RN RN
bk el R R T
oo D

TN W R .

EEFESE LAY AN
FEof it AN EY A EREFL NN
O T O R T
R N o L R R T L
AR ERERYE EPES—
R A — A
LLES Il o R L

VR T R DN A R
M.

b Tl e R R N
EU R R B RN LR R
AbEE R R W, S TH SRS e
A R T N R
ST o RN ) T O TR )L
O 00 48 ) G Gl B TR R R
R B AR R T B
BN LN A e .
BoMEH R AL R AT
M S N e .

== T A

R SRS
Al B b R A e R
RN R e B TR SR
MRdEFLRRE YA =0
0 7 W T L L TR
AR FAH T EEARE.

a1 R AT S TR L
R R

iz PHERHRNEN China Eucation hnovason Herald

126

P TR N
i P SR ok R
ARERHIREERERELSRK
FREE W, B e
R oL R E L
B R RESCHAR TR E—
P 0 BB R B L T DA P T
i m.

618 B e .

{5 20 A i IR BT
Ak B Ak R
o Rk e M DR — 0N, R R
G WA e, R T
UiE &8 F R-p tof Fachi o i
e B I S B N

oL R SRR
PN ERW R
A1« BLACEE TR A . BT Bk Ay
HEHENELATAER. THEE N
THERR) SR — NS TH
L el .

3 Hig

L T SR ] B
ErEIEHTHN AL THNN L
BE 7 L T R
TR o L T
B TR b T e
EEHANAESR.SRETH AN
BRI T R
M.

L Lo

[0 B = o BT F Y R R
IFFERALES TRARWAY.
A L0{5E) : -4,

[ %5 oo e ol B U T e
Wi W HE s DL % T TR
F200044) 1 E-55

[ B = o BT R R LR e
W R MR R D) T R e
F200L 44 : 0-17

[ ma s BEE e EE e TR
= S TR R O R RO E
R 201046) 1 B0-52.

[ *aFE.THE TERTAAREE
A5 08 TF MR R )W R R
F 2001 43) ¢ 40— 142,


javascript:editOrView('99','1','a123b-odhz4u-i39ql9pi-1-i3s9p11v-kws','03790')

3.15 P AR IR TR R IR R 55k

IXFENDL VA5 ol el e 20T DD &

Wl ®Wi1H
3 EI H

a2 r & FF N (edFa)

Jamrenl of Usiversiy of S gl Tor Soesce ol Techsaodgy

Yol 35 Mool
Ma 2013

FEMSEEFLENAEATRRES KR

WAL, RER
(HABTET P CRPH. L¥ o0

M & - FA SRR AT, AR TR T . R, SR e,
FRAAE TARFERARN TR, ENEET S FH S BTSN S iy A &8
EEAA:ARMRET LAETLFHANSFREHES, A T & A AL R G

L
Wi FPRof: THEHET: HEATEE
PEAHE: Gz RIEEEE: A RS 10098952013 )01-0072-04

Exploration and Practice of Training Engineering
Application-Oriented Students Through

Enterprise=Academia Cooperation

Chu Chaomei, Zhu anmin
St anf Mo hesveiceal Evegion eviong, Limine vaiiy: of Shreghesi e Kk evecee avel T choeslengy, Shamglecl 208093, & hiveh

Altmct The authors oy out an in-depth mnah=s of coopentive educaiion betwesn academia and
emenrss.  The weachers’ qualification, the update of nowlalge structure, the upgrade of eaching
level, imovation of teaching mode and mprovement of education conditions and enferprise-arademin
cooperation plav an impartam role in the education of engineering applicaiomrorened sudems.  The
authos also nroduce the achievements of cooperative keaming progem of the University of 5hang hai
for Science and Technalogy.

Key words: sneprse-amderana cooperason, odicaon of sngmearng applcats, mmung of
IO e Sandents

BWWREERTOEER. e, o2 2R L ) R, R

AN A REHRES R T A A R A
5 o 3 T A - SRR SR T T ok
EEESFE AR FEYEFE . 28T
FREATE THRANENES. FER AR
¥, RS R AT R R R T
0 BHECEIE, kRS TR R R TS R

HEEMN: 2002-m-30

e HE R s I S RS R A A R
FEHMEXHEEF CBECompaency—Based
Education) . S8 ] 0 mEl™. REF - =855
A, 2 Wk R F S T 2 0 M O
S A Y R % 3k 08 £ Y, Bl TR
SR R . AT i L R

Ry M NOss-}, &, B BREA: LHETW R, ool ol 260 D o

127



) AR
1 FEFREN (HTRIBATR, 3 HFERFRE>ER)D

—
—
—

(

mTylulE

CTEUERS PR LFETW AN BT Y W
T CTH T MW CSNHENES CENEHERRY IR T

B oo EmeEiedy WEFFEFSTURE NN S AL TENE NS R
P E R S L WEF T RTINS kY f W g e o

H SOZEBLIOT NI oy B 4 kB H &7 H by 6107
B 90S ST A QRIS AT 600
A Tl

HALH o L10g

LRE6DLED T LIDE "R

wih

R T

P G

i B

WO g

FH A (S

S EY T

BHE TR T s

‘BETWRWEWERY MWW E 9 S0 $ Y B4l d~ " HHwm

BRLEXYEHEIEHT T YRS AN Gl is 3 6ole 4
RWIHE TSIV UGHES " HE AL THUE T H#

ETYHY W FLUIY FAUFRSFES TNV H CREET R

fide
e

HE N85

YO M5

i Do 2ERE Y

REa

il b T a O

& I & Hi

o

(ERO th

ST
o B
i BT |

n

& W &
M3y YO
|
VU FERSME Y F M ¥ |
& I [ & H %
B 299.68Z 3 & o T

128



QL1 W18

44 4

A

TEVEM I VNG EEFRTW W Y TETHE Y S
SHTWCTH WY MY CEFHEE S N R R T S W T S
THWEFUHE W T
R TEMTHEE Y CWWE 60 0 SR E T Y Y m el
BRLA TR S WHET Y AHOU A S Wl s e 5y
BFFEFEIUHORMES HE 0L TENE T4
FTHHW WIS LRI F LTRSS REFY Y o YT TR

HezH 8042102 ‘HE T

N LM Y W 5

H 60 5 90k 6102 * H B i g &

PUBLYEISO | GI0Z 17 & [k 2%
0 T S

FWARAHE B ME R RN SN HE Y W ¥

RAEYUR AL % 8

MBS AEN L % 2 i %

& Ik & H %

1 9686667 % & o I

Qi 13 1%

i3
ﬁ@\ N Hi
0O O

ITHUEE PR NG EE T TN CHE YT THE LS
FEH CTH WY MW CFHEWE S U RS WU T S
THHEFRH ST E T Yl
HETWR XY WG 6T W0 S FFE TSIV ST
BULA TR L WA T TV IS HHEW DT T Kule e 3 6ol 5y
EFHFEFTEIHWOAM S DR L THUS L T¥
FIF W WU ELHIR BALTR S MY W Y T H Wy

H 10 H 80y 2107 *H 5% W =

X LM Y WO &

H 62 H 9045 8107 *11 81 thi [ 5

0°98LL980 [ GT0Z 1Z & [tk 2

R WO R BT ROEN R E Y R

PG b W % [

el
=
7
oy
=
&

Wb

&
fpaah

129



(RN

4 g 4

IO 000 OO

THUFH S DU R UL T ETH HE CEFFTHE YRS
AW TV WY MY CGHEEE S R ER AR S WG THES
CTHWE TR ST T WS
RN AT EHY WD ST MOl E YR EE A R SR
BRI RS RHET Y S HHES S0 T e S ¥
EFWE FEIH WA E S CVRE LT ENE ST H
$TYHW WML ETY CFAUTESLAFAY S EH YT HRT Y

LITT Y Lok 210 *H 5 % & 5

TN LTRSS 7Y W &

ez [ Ol 3 €107 * 1 5t ik &

GULEREAR0 T CT0Z 12 0 [k &

T e W W
delad MERE WA R ET LB e M E B Y W %

ERE NI Y S I

g I 5 HF

£y cRCBFCT B £ f I

f 1) M 1 %

CTRHUEMAEDH NG F R CHE CPFETEB YRS
YW CTW R W G S WY RO AW SR AT S
TR EFEH G TR T B
R W YHEEY WM ORI S0 TR ETEFWH Sy TS
MREY RS EHEF WY S b LT EH S B A
REFWETEUNHGHIE S I L TENEE LYY
FIY W W LHTH FaLE s MY H E EHTY TR R Y

Hez H a0 2107 tH 5 % W&

SN THMT Y o M 4

1181 [ 02107 °

0°1262820 1 €102 12 5 I &

2 RN VR

EROCGE w7 X

g I (¥ & H &

130



(6 130 W 1%

g1

(6 1 %) 36 1 %

DWVN A |

L 0

il

THEHUEFSYE NG E LT RN CHE CWIFEIFFHYEGS
B T WY MY CHFHEWE U RN S T & THVBEEF Wk & F T
CTHWL TEW LW T xS A BW T WY Y S TN

WE CHEW TR Y S
b Y T 4

EE R A TR WO 0 F SRR E LSSy TR TN

UL F RS WHE T Y WS KO d O b U S Gl Y BRFWHEWAHY RO F S E VST WESY Y
HEWE SRR WL CAB LT REUEE S TH GREFEHESWHE T Y WS HFOL G0 T Ol 4

T HU W F LW T OUT RS WA ET Y F b WB T Y TH W AN e

I HE WL WTW CF AL TR S Bk Y 4 4

H %2 [ 80+ 9102 =1 5 3% ¥ 5

X T Y W ¥ 5

I 20 H 20 & 8102 * 11 5 i ik 5

C°(CYEG00 T 6102 IZ *& [ &

& : i
; LR S Tl ot E
R RS oy B OO MO A AR BT Y [ X ArqeF) I AN Y 0 i e

PR A S % e % R

g M [ & H

£ 8096612 & & o I

=

& L6PR0ZZ 4 & o I

131




L3 L
06 131 | 1 (6 1360 1 46

44 4

CTEVEE DR GEE LTI CHE CWTWITHRY S
S EW TN WY AW CEIFMRE S YR RO SR B S T S
THEE TR ST WEE T B

THARM I TE NG EF TN FE YT FTRE Y HES
FTH T WY CME CFHEHSEE CRABEBHAE I S WA TS
ST B F R B A RIS i : 3 : SR
% TR RS UHOL Wb 3B FEFTELWOESY F W TE
* GO 3 b bE W I i * bl Y Ll ¢ -t 5 E X Lok 3 6 L b T ) s .
Eﬂwwwwiwﬂbwuﬁﬂﬂmamﬁ=ﬂwﬁaur&a;ww.ﬂwﬁWwia WRERWREH L HE T Y Ha 0 H LTl e S Gl Y
e 3 55 i L 3 L . — [ f 1 o
f HHEEFYHES e ftad "F— Gl e 4 ol 4y TEEFRETSOHRG S AEULTERESTH
YW CH S LB FAUTRHSEFEAYF LW B OV TEH LYY

EEFEFOFEVEHOH S CHENLTRAES ST H
FTHFW RS LRI FAUTRESHF N YT e F W T Y RH WY

o

H 80 H 903 9102 *1 57 W &

@

Ll 80 H 90 =k 9107 | 5 % ¥ 2

S THET Y ¥ [ 3
AXTEST 'Y ¥ i &

61 i L Hol B30y #1027 F11 B o[k 5
61 H G0y #107 ¢

EH O &
6L96020 T ¥10Z 17 & [k &
. | Y B O
AL N N BRI NNt ¢

MY W %

' % WX

FALCE RO A YA R ) [N g

% I %

o Tk 5 M X LN i

®

(AR

L AUEALRY =
wAw r

foeciep0z B A T
B 1908012 56 & 6 I

132




Q6 13 i 1 %

&4

{0 0

THREWE PR AGEE LT ETY HE RTETFR VRS
T TV WY MW CFRENE S W R T £ TS
TR TR S TS
WP TWWEHE WD 0 H 00 S E TR EE S WY B R
WRENWEE S HYE TV : EWEN DG p T M S 3
WEHOTSOHWE S UB UL TEUEM S TH
GV W WIS LRI CFAUTEES B EE Y H S BT YT B LYY

Hez H g0y 910z *H 5 % W &

FYXTHET Y X &

H ot i 90 #102 :H B b [k 5

1°GESSE0 T ¥10Z 1Z 4 [ 4

BB DI N e MG AR I Y B X

HRETHIE Y Sl

g Ik & M %

L
b

5 CE0680Z ¥ & o

Q6 1) 1%

THUEE I NG EETITW CHE CGFW TR YIS
AW TV CRY AW G S YRR RO Rt Ek e SO T §
TN O TEE S LT B4
P TWEEY WM E LK SO LR W EH0 Y 8 S W T
MUEF RS FEYEE S HFOE 4 F T O S e
CHFHE TF U RO F CNE L TRHUEFTH
I WU WS LB CFALTES QA Y L WH YT HE Y

Hez Heod9102 *H 5 % X

FCUERT Y M ¥ 5

HelHeodvioz ‘HMd ks

£'8L9S0Z0 | PLOZ 17 G [ &
HIHEE

R Rk e TR AR D S ASE Bk CEISE D S I

BN FE Ly g T

& (¥ & H X

5 9LF680Z 5 & & At

P

133



Wi

CTEUEGSIHYAEE LT RTU CHE B TE TRV
W T WY AN CHEENE S W R SRR T S
THH O TR S LW E T G w4
CHEFWWEWHRE WM 6L F U FET TS 8 A T
BRLEYEFEHFEBET Y S S " HFO 840 T e & ok 5
REFHEETSIEO S CUE LT RSV
ST WU WS LT T AT RS Dk Y ol f B Y T I
HeolH 2049102 ‘0 & 7 5 5
FYTEHET 'V & & &
H6lH2l3c10z *HE s
L°6GZE0LD 1 €108 12 & [ &

B 0 M W RN BB HhE BB Y W X

THEE W F WX

g (k& M X

& 8EBIPAI 38 & o 1N

Wiy um g

Qln i "

THAFHEPEREE LT ITYW CHE BTN ITHEYEES
S EW T WY AW AR S CWHEEE MR E Y SR Tk S
T E TR SR E S
W TWHTWHEY CWHERCI N W FIR TS E Y ST
MREYFEM S WHF T Y S HWEL D LT RS WY
REWOTEIHBOWN S NEULTRAEESTH#
TV HEW WSS HTH R EUTEM S EFFAY L E BT I THGT ¥

Hoz Hy09108 *HE T HEH

AN THET Y B K &

Hel B 2036107 *H 8 ai ek &

X PEP0S00 1 ¥102 1Z *

op

k%

Eo %]
BRI M FN LS R S R 2 Y [ X

EREAHL W T MoK

& I & H X

| £ 1680705 8 & & I

!
i

134



(1) |

oy =

1R
B TR Y E S THEMREMSPER ST TN HE BT THERYHES
P50 Tk b 5 WL & T R T WY AW C§EEEWIE S CUYRRE M MR E R T
THH O TR LS WIEE T B ks THHETEH SR T S

P CHWEE O W SEYFE RIS 8 BT CWWHE 0 W Y ETET IRy TR
BUEA T RS WHE TSSO S h Y b T el e F Y

WEFHEFEOB O A E L THUEFTH
TR WS LU AR CFRALFRY LMY HAWH YT F R Y

Hez B 1145 ¢10g8 *H 57 5 & M0z B 10dr 9108 *H & ¥ ¥ &
1Y W &5 N EHT Y W &

Hal HITHc102 *H B i (&5 HooH 1Le10z (1 ks
8°69109C0 1 €102 12 *5 ¥ 4 6 099RPR0T LiBI0Z AR I "

P i

Y- M % PIETR Ao 282 D6 Tocweb =y e ¥

R MW ERBEE ALY v F M N

g I [ & H %

x
*) , . *
» . » » ~
" L @
£ 0281SBT 3 & §f M e . £ 1682061 # 5y 5F Tt

135




GUf Laf) i L&

Wi

I

O 0

CTHMUEHEFEEE LT RTW CFE U TFTHREY S
S W TV CRY AW S WY R0 OB 3R T 3
THHEZ FEWHE TS
CRU AW EWWHY WL T W FETRTEFBEEY YW
WGREL W HESUWHE T YYES WA 0 T EHEOR Sy
THFHUTESIEHROHM S RIS THRIESTH
ST WU WA LW T ALTH S EEF R F VY YTHERN Y

H el | 20458108 P11 5 7 Xt &

X Tl Y M M &

H¥t H 11456108 *H 84 b [k &

7°1688980 1 €108 12 & [k 2%

P B - T - R TR e (MG Y X

HTBE WS Wy — 2 % o %

g [k & He %

(13

SEW CTH WY

WREFWRMSEYE T YIS AN T O S Rk S

%
3

%

WFHETESIHTORE S RB LTRSS

T WS LWTR CFAUTRES A A Y SN YT HE LT Y

H ST B L0+ GI0% ¢

&=

LT

HblLH I & E102

& T (¥ 5 H

T H

L

TR

S G

H B

& & %
Y B %

136



(ML g

8 3t e

DQ\N S

O 0

i

CTHUEEFTEAERE T ETW MO CUEFFTHEYEES
kW VTS WY AW SRAELNKIk S Wk F G0 SR Bkl 3 R S T
THFO TS LW E WO NS
R FWETEHE Y CWIENE 0 U T EYE TS S FWE U
WUEY RS EHE TV S CHF BN b B T M S ek Y
WERETEIUUHO R S CAE LT RUF ST
ST R WS LUTY CFAUTEN S EFE Y U Y B Y

Het Hsodsl0z *H S5 W3
AHXTHEHET Y B ¥ &
H0H el 5 6102 ‘H k5

0°CEL2800 1 €102 12 & [k &

YRS B M o

SEEERE— Y T WX
&M & H &

WedEl

Gf LY 1 1 &

71 "

TEUEFHI T AER LT ITW CHE CPITEITRE Y
SEEW T RV W S KO TR B g SR Tk &
THWE TR I LW E T O 4
AR LWRHEEWH Y WWNE Y H I R YE TSy "l TwW
UL WP WS FE Y S WSl FT e 36y
THFHOATEVYWOH S CUE LT EUEM ST
Ty WS LR CFRAUFEF IS FAY S e N Y YRR Y

Haz i 0y 6102 *H 5 % ¥ 5
HFY TR Y § ¥ 4

FLRT 1T 5 €102 *E 84 [ &
FOP8E9CS0 1 €102 12 *& [ 5
SEFHOMNHL WL Y W F

ERETAEOE  F

g I & H %

i 4
40 )
T yuany ®
& PLTOP91 E & o I

LI

137



B HW G Y WA

Q6 Ty M | &

Wiy

CTRUEW S YU FETITY HE W THHY Y
ST T WY R NS CURE R R HERE S W ETHE S
i Hwalht
e S EFHE TSV G WS U T L THUE S TS T S B
WEWW WS LHUYR FHFETHH S S E YA bW LW opE

N 28ESPEITZ ND & & 37 Wy B H 1 802 0302 H &7 ¥ &
£ O1G AT 7 X WMA AT €60007 “ i o
EXTHEST YV W ¥ &
H %1 B 80610z *H 5[5
X°26CLICl ¢ 6102 1Z & ¥ &

TR B Ry G S T B A A
M AR B MR RN ST Y e H

S TR AN RN — WG TEEE

o M (i & 7l L B 6

£ 96CTEZIT 8 & & It

138



LR AT 0k s

@\Nﬁt |

CTHUFHEHE AL E LT ITH HE W T T Y
S TV WY AW WIS U R NI F R THE S
Hedtsl S
LA S O THE T IOUW AR S R L THUAF S TS T S B
WERW Wik L BT FLEGTHHEE S EFFE Y bR L of i

N ¥¥6P90112 NO & 5 7 W 5 H %2 & L0y 0202 *H 57 X &
£ 9IC YT 2 XMy th ] €60002 T T
EXTHBT Y X ¥k &

H 6z H 806100 *H H1eh ik &

o

0°0280%%1 & 6103 1Z * ik &

RN BB AR SR IR E Y M ¥

WY BIRZ Y — UG TRERCE

o N [ & e 6 B

‘tt
*,
# & 8FCLO0TT § & o Tn

O NN e ok R

Qf T¥) )i | &

FAUWW TN

FEWEOHEF CRWFR O FTEIGWOE W S L TR

WEWW WS LWIY CFhFETHRM S g Yl

N 9F1LZ0TT1E NO *f& & 7 M 3¢ FL 21 B 20

G IS T HX (L]

RRIEE R

S FE TG Y XN

o
o 3 T S T S
() Gy ¥t o Wb oy 3 (1

Ay 0202 *H 4 <7 Xk B

£60002 i i

R THMT Y & [ 4

H o H 20

#6107 *E e

€°6916¥01 2 6102 12 *& [k &4

O IAETE 7Y

W3R YT e

o M [ 5 e 6K B

23

hax s

& 168L1011 8 & ¢ It

p R

139



LRSS RS

Q6 T3) M 1%

9

B

CTRHUFHEFPEREE LT ETW HE CHTETHEY S
S EY TV WY MY CGHYEE U RGN I ST &
‘E¥eial ‘¥
FEUGHE S T FE TSRO S CUE UL TRUR S S TS TR
WERY WL HTY FLEUTHRE SIS FAVYF WYLt @

N €91220112 NO *& 537 ¥ & H LT B 030205 *H 5 7 ¥ 3
& 91¢ YT 32 XY LT €60003 “Tf [id
FXTEST Y K &
FI 10 i L0ty 6102 *H &1 i ik &
X 622201 ¢ 6102 1Z & [ &

N
B 0 00 R WO B A P Y R

W5 I2ER0, WF TR EHE

o AP i 5 il A6 FH O

5 ESPRI0IT 8 & o It

GHY G Yk

Qf T3 M 1%

CTHUEM S PR EETEITW CHE W T Y
oUW T WY YW WS W R AT R T &
Hweltal ‘I
FEHEH S CRFHE TSI H O WS CAF L THAI S G TS T
WERW W3 LT FLLGTHR S EFEYF S WH WL of

N 29%.69012 NO & 5 37 X H 60 Ef 90y 0202 * [ & 7 8 &
& 916 YT XML RT £60008 T i

HEXTEST Y ¥ ¥ &

H L2 B 80476102 *H &t ek [ 5

9°¢6CTOFT Z 6102 1Z *& ¥ &

Y R R BTN R I A Y M %

Y E e B kKT R

o M [k & e Lk B

- £ 02706901 ¢ & o In

140



@RS Yk WA

QT M 1%

4

CTHUFMHIPRVEEEF WU CHE T THEY
oUW TV WY Y WS WGP RO RIS EAETH S
KUl ¥

W S R TFHE TSRO S AL T RRE S TS G TH Y
BN WA LHUY T TR B YA bW W S

N L09969012 NO & & 37 Xt 3 1 60 H 90 5y 0203 *H 5 ¥ ¥
& 91C WL R XA UET €60002 i s
HXTHEST Y ¥ ¥ &

H 18 B L0y 6102 *H §4di I 5

1°89¥6221 ¢ 6102 12 *& [ &

RICY 00 A B T RO R Y M W

M — WERERE

o 0 (i & 7l L6 B

£ 88998901 58 & & I

<0

LR 08 3

(M) M1 %

CTHEARFMEFEUGE LT EITH CHE W TE THE Y
T TV WY AW CGHBWE WP RE A E Y EU T &
Ewegdl§ F
FEHUHIE S R FHE TSRS CRF L THUR S YU ETHE S TS
WEXYW WS LUEY FLALGTHEE S EFFEYF @G L FEE

N 928€18012 NO & & 7 ¥ 3 H ¢z i 90+ 0207 ‘H % ¥ =
5 o1C T X WHT €60002 T e
EXTERT Y X ¥ &
H vl H 806102 *H §eh ik &
0°96S91€T ¢ 6107 12 *& [k &
T N W B R
P2 I T =l e e e e A RS i st S o (R < (R4

BRI — WE

- N [ - e 6 B 6

& 29986L01 8 & & Tt

141



N

aih

THUBNFFURERLTEEH B HPFTHREYHY
SV CTE WY MY CGHBWEE RRHERRBS W WA T
EFEEed ¥
+£ﬁi1$¢.#ﬁﬂmwmam%aﬁxw.a@§+4u$@¢¢ﬂ*4$$»m§
WEWE WS LWAY FALURHRHI NS FEY HEH Y YL w A EE

1 0F08FR0IZ ND fh B W H co H €0 0208 H 437 M3
£ogre B0 A XA LT €60002 Y Ll

LAY LT Y X [ &

€2 H 903t 6102 * 11 Kt b iy 5
& 3
L < : :
R AR FITR
WTM&M:%MMW;ﬂMmmmﬁwkam
k "
) 74
: : 4 begst Goal g

08 W e ol B
O Taf) X 15
43t ep
iy W
IR

CTRUEFEFE NG L FF T W WP THEY M
AL TV WY AW CFHOME S U R AT S WA ETHE S
H¥EHsG ‘¥
S S CRFHE TS WO S R E UL THAE ST H T SRS
WEW W5 LW FLEGRHGREFESFE Y S EY Ty L etorEE

N 929281012 NO & & 37 W3 H 0z B €037 0202 *H & 37 ¥ %
& 916 ¥ T XM LT €60002 “TH s
EXTEHET Y ¥ ¥ &

H 0T B S0y 6102 *H §teh ik &

8°6ES1L90 2 6102 12 & ¥ &

MK LG e B RO B ER Y M ¥

W e (2 B S0 T TR

- M [ide - e I B

L CLIZCI01 8 & & Tt

142



TTEUEESTENGEEFTITN CHE G ITETEN Y HES
HE TV CEY MY CHEHEEIEE WP RIS WU TS
TTEHHA TR E T O
FOREFHWTWHEY CWWILD SISO S EYETEEBEEY CFLWEYW
B HEN W WHE TS E H T AL B b GO 3 Gk
RIFFEZTEIWROR & AR UL THUVES S PR G TV
WOl WA CFHLEL TR MY S LB Y R E R W EY

HeoH 110102 *H 5% W2

Y THET YV H ¥ &

H ST K S0k v102 S Bt eh [ &

171264020 & VIOZ 12 5 [ &
mz,_\ﬁwﬂﬁ_Mw_%_m_.?muﬁmwuh_%w_ﬁ#_m.w_mﬁ YO X

W W R B

o T i 5 7l 1k B 26

x

& V698888 i & &

n

TEUEFSIW UG E T ETWW CHE B IW TR YRS
WA AT WY A CGHWHES W RGN E ST T S
TTHT T E W
FOCBEFWWITWERY CWWHE I S ETETESRESY (b ew
WEHEN TR W Ty ey W ad b Lt 3 k¥
THEFRTFEERUH IS CHENL T USSR TIY
WO LWER TR FELT RS O Y LAY TR RN EY

HBOH 0Ty ¥102 *H 5 % W 5

st TR Y 0k &

HZZ H ol v102 “FE Beh ik 5

0°FGR99E0 T FI0Z 12 M (i &
i

MENC W O BT BT TN R Y M X

Dok TR A S 2 i

o A [ 5 e 6k BB

& o069ese & o

143



TRUEES PR UG ELFTITH CHE BT FFO S
HEW T WY MY CGRWYE S R E SR T S
T H W W 5 T
F A EWHEWEE Y WL R 0 RV E TSy
Mo W WHEF WHREE VS HWE b B 6 e 5 bl i

T EER R R T 3 o ;
FOURBTWWE WY WD R0 H S AT EF YOSy R . ) wﬁ&mwmﬁé%ﬂian ﬁﬁawﬂﬁwwaww*%ﬁww
R W S MR T T d HF O Y Y H b R S B S BV FLNEY FAEELERES MY S WY T E RN Y

TEBEEEPEUALRETETRE CHE BT EE Y
W T WY M CHHEWEE R I Bk T 4

TEFHEFSUHH WS CUB LT E SRS Y TR

] H LT H 60 #1028 $ 1 & 47
MU T UL TR MY S R WGV TE R R WEE H 155 W 3

HiTHRNE SR EXTWHT Y 9 [

XTI ¢ 5
WEDEE T & H 80 H S0 7102 FH B ebi i 5

H80H S0 102 (H § o k&
= | FUBBEFEE0 2 PIOE 12 & [k &

L'OTOZEE0 7 ¥10F 12 % [ & . BT 403
M W O R R ST Y W X

ORI M BT R M W Y M X
ki Le el AR

TR Ak A B

L e Gl T 2 i

¥
e

& e10c08E §F & o I
i BL6GORE 4 & & M

144



|

Pr——

TEHUE A YRV EREEFFHY CHE I THFB YRS
ap W T WY AW S EE S MR ERNnE Y S TS
TR T W W E
NS LSHTEESY CHEME O SR T EY TR
MEEHEF RS WHE T AT RS - GO e el Y
TEFHE TS ERG S CUECL TEUEM ST TR
W WS LB CFhS LTRSS S AW Y RER R WY

H 80 | 80 = #1028 * | 5 <7 ¥ &

FX THRMT Y W 4

HElH 20 ¥108 *[1 4t di [k 5

LUBBAFRO0 £ FI0E 112 & [k &
£ L e]

B o T ST IO M S R A Y e

LR A I M e

o I [k & e 16k B 6

000 O 0 O 0

TS YW BT ITN CWE BTN TR Y S
WEY TV WY MY SIS U RGNS 3 R T
ST O RS A T B
& P EAETHRRE LG 1T W A EYE T s Er W
LR WD E TS TS B R S e
TETFHEFSOUBGES RFOLTHUE S P EETY
Ut W LA B Ly TR A Sk Yy b WO S T T Y

H og E. 15l 1108 n_m,._m._u g &* %
AL Y O WA
112 B V0sly 1107 <11 o B &

| GRFEIT0 & 1107 12 *5 [k

iy

R Y W %

TG AT A R

o 0 [ & e M B R

£ wasgloz i & o

145



2 FARRRI GRRATIR, NFIHIE=4)
2.1 2T Autolisp & & H 3B BEAF I TSGR

,,,,,,, DATABASE & INFORMATION MANAGE - |
=T Autolisp i85 Bl E 1 s £ =
Proemn, FRERE. Fhe. PP, B

O FERE T O ELEE TEERE . L 200003
i E. R T Auoelisp A Visual LSP S48 @85 #8 AueCAD S04 8 Fe) i F R L
B AuollSP, #EH L4 PHMERATEAAEFLERMNER LAY, HiELAF £BPATLE
BEMEHAS, BFAFEAORTEN, L, AEAERTLERLTLE, FALS SHEA
Fik-
EEE: AellSPiEE; BHLE,; SETH; HEER
DOL 10161 84/.cnki.comprg. 202 102042

1 HEit

BEATH S A NE, 7 O 0 Y R b 1
EN T T R L R
FHT I, HiEe RN N EE, B

B, ATTEERR, MAF Bl RS R
M. 0 FAT— R S i 7 T A (0 5 PR S AR R TR
3 R R T AL

Frif et sie R, EEERBEXhERT, &8

ENCTE o i L E E R B S8R T R i
W, WHEEYZGTE, HEmERbEE, iR
e A0 TG R e S R LR e ——
Biat, ik R a0 S T s SRR SUE S PR aE I SRR
W& B, TR RE®Ha 5T, FEESH
6, EMRXTRIE, LT AueCAD S F & L
RBEAEA AucllSP i HHTRE KT E, HEE
HhRHE T b, BEHUBERE R ch i T A SR, B
Frrm M REx,
2 AuwLISP EEH

AutoCAD 7 35 Autodesk £ 5] #E @ — 503 9 HLSE
Wi vt R 2 B, AweCAD fE5— A NOHLEE AL
EHRMErE N TR, s, MRS
W, ERHMES, EHME, BTER, BEEY
R, R ESSH A SRS, B, EPEThiER A
EAMREREE, A8 TR TR AR —
HEF, LRAMEMEXSNRmEE, TRAAESEA
Ak W EE A T AunCAD . AuwlLISP 0] BUE R LISP i &
B —5r 2, B 0 i R L 4 e e Ok
IR AuoldSPiF F AR, B 5 AuCAD 2 Ha s
HESG, ATLLPEELANEE o AwloCAD B S f8EE, &
B oAueCAD ME &, MER, B&ES, £H AueCAD
BB il i o 5 A, PTLUE AT 8 AuwoCAD 6%,
BOERPERE , 203 br i 22 B 5 96 P LeLifi o ISP i
SETH, MHbEEREHEE, AuolISP 5 SHE

(7

China Academic lournal Elects

146

R ST A D I, RG9SO A A SR
. W EHERES, DEEE, EREQALR
T N\ R e 0 PR A b RS T — R, BRE R
FIEMIE T, B 2 T ML T L LA F 4R

(1) SE—PRERAOHREERER . BRIF R AE IS0 bRAERYbs
HEHRBTREN, TR0 150 A5, %
AES UMAY, BRWAES AL, BAEERE
TN TS

]

- A
T T T

L
!ﬂﬂﬂqﬁﬂﬂﬂ

[nAErns 1|-+'In.'uu:lc|:r|

i
[ B s % -TolERuscE- |

L *
[ wramemm=ns | [ wesmeamzpes |

i i
[ wwsn s nammniA | [ W saenmnrnmna |

»

FRERALES |

i
| FRERE S | [

I
[amrarzapenmmiy |

[smaaor s ampders |
| -

fEf A BREE (1999-), B, 4§,
Wi I A Sk

HEFEH [ L

20212
ARWEESSE th

[ Al '|_::I-- Fesy '-.._:i ||Z||' MWW G T



2020 4 &
M4l ol

COMPUTER ENGINEERING & SOFTWARE

2.2 ST E N I NARIEO T3 [ 3h g 20 B R o A

% 2020, Vol. 41, No. 9
R IT 58 5

ETENNFHAERXDERANDEHERST

FEA, & B, BA=, Tok

(LM TS MM TRSER. L 200093

0 38

b 0 R S 00 S A O
fEAEE TR e R - A EE . Mt
A5 0 0 T e o R Y R T i
B e il Wt fT A MBS M S kiR T
BEXT R AN Ha SR, PREBX
A A SRR AR WA T R R B LA HRT
B i 3CR0 A2 3 T R0 Tk A 4 7 L B £ R L £ 0
SR A0y - T AR TSR AT A4 i S IR
<A T L R T O L e o T LR LR el
SRR LU, 0 F S 0l A
Jr, ol A 8 o 4 AR R e T L A e AL, R
i TS B . S LR LP S ST S ah P 4R
o (0 ORI S L. BRI A P e i

SEE - e AL F (51975380

ARG, AT S ERTTHEE, AT E =
SR 54 R A TR A T R e B P O E
fsh AR, v LR e T g A
PHE R T L S AR M e R L,
B eSS P RE T R . R R
SrECH Al LAY T L R S H A 2 sk T
A B A R L BRI . MR BFYEA MR 2
PR A TR R E TR A SUE T AnyBody
HCIFF-5 3 ARG L it T o s P AT UL L
M EN A, TR AT B, S B
o B AR RN .
RN SR TT 4T BEE T R SRR e )
S5 9 1 2 Y E SR R R R R A 8
T

e ERak900). 0. SEE, FESVEE: SRS SN ERes). W, KRE. FERRTE SRS
Stk Bfz0ese), . S, FEEETE: S Sk,
AREERA: TEETO9ss-). &, M, A TIOCENMTRESRNE, MRS, SRR R R R RS

EFRER I A

(C11994_2020 China Academic Journal Electronic Publishing House. All rights reserved

hitpdwwow enbinet



2.3 ZEMEZNSHBT

2020 # £
G4l d el

COMPUTER ENGINEERING & SOFTWARE

1% 2020, Vol. 41 No. 8
BB T P

s 5.4

BRSO

Wl F, FEKE, A

E, WYE, A, FRE, KR B

(bR TR MR TEFER. L 200000 )

0 3iE

TR PSS 0 - b LB T 2
MRS FE AR R TR, R
B TR TR el UL B 0 TR R
R A (YR ISR SR # B CAD 2 EHIE
PR A b, OB A Y
ASIED, T 0 S IO o O T A s S
BT, B —— i T I R P R AR B
A 0 4 0 T S T O e O
B0 TP E R T, (R TR, B
BEEE . & Ar S — 1Rl AuoCAD 89 Lisp #08TF
B T BT B0 AutoCAD & 8 (B dr % . T
oD T, MR A TR TR R
R BRI T . I I A 9 1 P
Pk RIS, A T Fie e marid, wH
T2 0 O 0 T B B T — - S
il e 1 T . D O 24 D B U 6 b
45 BN O O AREE B O B0 I — R R R
MhER M 0-180°2 08 . BT LLESS R . B
TR #0028 30 0 2 907 #1882 0 FLARIE T -1
W R, AT AR

1 ZEERENUFRE

M1 =t BEesE S D, B
BhD, . MRS, LIRS y 8, i
ER RS o FEEE S LW
I A RS Ly ShEE E1 R P Sl E 2 e A
Ha., VEBFE#HrWFEEMEY S, HEES
oV MR VYW HRSER o R, 8%
WHSER (KW ) FHEER A Pl y. ) T O F
TP AR A S O PYIEER, e WhaE R (W v By
AF 2l 020l ) BEEE (AR ) FEiE A,

B ERHIcERE®E
Fig.1 Multi-tube intersection and coordinate axis system

TERE: fhoEee-), B, LRk, FEESTE: MRS R Al Eil0ees-). W, R, FRERAEL B
Rl R A s 000, o 3oRRE. FEEREE. dUENTRERICA shik: WWeReee, W, IoRME, RO
Bl FHETE: WiEARew-), B, k. FREEIE ek R A e, HiEEE(1962-). B R, EWPPEE: R
PLSHEY R RET I B . UM B SRR A . ehth09ee), W, BER, FEEYERE . WUMEHEETEE, HLELA RIS

(C31994-2020 China Academic Journal Electronic Publishing

Howse. All rights reserved

hatpfwww enkinet



2.4 AR WTICAAA B S5 &

# W B

M NOas
SOIENCE & TECHROLOGY NFOMAATION

M 1016661 enki 16T2-3791. 202008001

EFHEFHOET AN EEHEEN"

B FHiE B8 WEE 8%
(FAEETXFENHTRESR Eiflf 200003)

W E—#EmRwd s, datid S ek et dr et FbEdE ], S s LAl s, SalinE
il s B AR E, MLk e £ A E I R s, R FE Aot B SRR L5 Flet bt el A R i g g
Fhiz T tpah et 8 ok M rb s BoR e o s B o ik R A RE I, A DL R S5 aE L R PR died
— 3 A A LA SRR AR S SR AL AL A BTk A F . S R R AR R

R hhSRETR AR SehEiEE
pE#ES: TUYs kR iOa. A

LA B0 2 R Ayl g 22 S R AT A T
(] R I T — - A B PR R A i
Bl MR, B HOE | nTAREE R Nl 4, B RE Y
PEHLRRA LA — SRR LR P i E T
i AL MR EC I B ShiR B LR A T S e
Wk A ATl .

ek BT 458 O L 86 ATE T AR i T R A
B ML T S 0L R o 2 0 ol O PR O e BE g e [l
B (LA AR SR T S OO, TR
BT, [, bd el i 8 TR AW e
SR B B, G0 el e SR SR B IR R S — R R AL
e 55 B 2 (] e R B 0 O R S B R
SR FE R AETTRMOAL, 0 A T T .

1 ## E iR it
1.1 MR

T FFA St B (3 e WO B e A s £ i 4
e o TR O R R ) 3B (PR L S Sh e
A% B b 5 P O A O S PR e, ik B
R Ak g e A
1.2 EhgE R

(i T 4 20 WL Byl 2o 0 R - WLl e L OF 2
DT ek, 0 0 ot 2 O Y R R 2, L
oS B — B L A adh ek TR —ERER RS
— WG 0 . P R A AT AR, AT kLR
MR shE 0 s Shid
1.3 Wi E

A F A SRS B, O PR e

ERES 16723701 2020003 (k) - 0001 - 02

PLIE F2 $10 = 2 1 8L B 5 2 WL, 3% o8 LAY BEH: i 2h ik
{2k 2% b A TE B ek S o, A e O — 8B R AT T
- I S T HL RIS 5T S PR R L E T LR
b B A T O GE S ML ik BIEE R I i
ETHE.

b FT1 P oy BRE e 3 b o B ol UL R 5 A e i
T ek IE s o7 30, ¥R fE s PRl BT b 0 Rk sh iR
e T R T T R U PO sh—E W, (i K
FIE— e R, HEFE Y TERE, SEWAR
A-BLRIRET TR R TR S
1.4 EENY

bt L R e B R e L L S T
A, T A LR TR . B K B
S O O, S TR T E T, i e SR
b A A, o M e e A B, IV
LA B A0 R L R P e e e P e

2 BEAn

B i AL R LR A B A 2l B R B, Rl
oA EEpE T R, i e RE A S T LS
T R T S R bR

BT B AT i S T e T E A 2h
TEBTHL, A FIET S G | PR e R o Hr L
-5 T8 P B R A i £ i B R B RS AT B b R A T
Vet R ik o F L A 7 U F S M B L LA T
Pl (i FEL8R BT 14 = B i ok 2 L BLAE P L0 0
ok T S e Sl s TR SR PR 2, (R B H S
L A O O R R T B A o B P R — i

(DAEH AT U (1998, 2—), B0, AR AL A8, B9 HURE @l 2 A k.

1-2020 China Acade

EE#T SCIENCE & TECHNOULDGY INFORMATION 1

Adl rights reserved.  hitps/fwww.cnkionet

149



Crl99d-2020 China

ERAAF UM R S B 70 A

I MOAR 230 B
W36 R

Ay g i Mo, &
MECHANICAL ENGINEERING & AUTOMATION Jun_

IR B 1672-841 202020 003-007 508

B e A UL R LT 5 AT

FELF, TME, T OB, FER, WEF.R B
(PHTLAF MMIRSN. LH 200000

WE. AMFATARTFEHEL,. R4 T -—HABAFEARARANE RS, RENAAHRGHFD
M ERENNE. UEERbORTEE. ARARAEASEERTRE. SRTHAHE. RRHERE

TR AFREhN L EEN T,
MR FRRdE, ARFN, BHEHE 2K
REAES. TPisLT EEiERE. A

o 3E

B A e A R R AT 5 T
O AR T AN H WA TR AT
FEE R . ERERETERAh S
& AT W R e — ek A R A Eh i o i ik
b, 2 3 F 3 (S S AR A R 35 8h . 3
S e A AR

Atk A o R A R E Ll e
R U IR IR At S B L R S R T
SEF R PR E ENRE N T RS S
TEIA P el
1 EHRESES R
L1 &kt it

PRl e S R Lo B B e ey o
T R R A, P 1 Bren, Shh iR
EEH L. R EER TR R EAE
8. BEFSOR LRSS & . A FE L OE E S .
BWE B E I, A R A
M. AL R T EE, R
FEAR T A T S T e M R B
Sy Th ik .
L2 s b e sk #y iR it

BE % e S B 2 Mo L N BE L hoR . 2L 5E
.. AEW RN ST RS
W % i A L L A o R A R e sh B Ah T L
P g - ik S G AL P R L A eSS A T
fedrak. PoaEwh P sE R L A hEE RS LS
SRR o A B A S B 2 ch 8 R e e E
fir Y i o e T A A D e e
LR R S 58 . U T MR R e

AN 2020-02-10; #iTHME, 2020-03-06

8 AR 16 27 o G A G ) A O O L B
B AR TN L
L3 3 kit it

A 2 WE 4 R L
R YAk, R LR R
IO, BESRE A EC RO NS AR T,
PR AR BE A R P R AR AT
o ERE R R R TEIRT
KA TN RS G A M

1 T [

L= O] 2— MR 3 — i@ R — e ke S — HEFF
6—HHFFEE T — Bl ] B— il as — HHWE L0 — ¥ERE
Ll— BER A 12— i 13—

M EHEEEAaTEE

T NERE MRS SR — B — A — TR T M
Bz MRS
I gmsHmSaR

FFf R SER Oooe, M. F#A. FiRERS, RN EIC A .

\eademic Journal Electronic Publishing House

All rights reserved.  hitpa/www.cnki.net



2.6 =S TIRIRGHURBEALE 2 H st

Woos WM B EETE Vol30 MNo.2l

HNIGIE IR CHINA MECHANICAL ENGINEERING wp. 26 15-2621
¥

ERAXETERSVKEHKME S BREMLRT

THREL 3k & kK W
LHETKFNWEIESR. L&, 200003

HE - HH=AERNEARREIRARETEE BH TR0 ANES LSRRI AE.
ERUeNENfEEED | EESHHANE. M= INFESERUECHETE#TT F EEHREH.
FEFSERSESRBECHATERNE=STPIHEREE A EABARGEE REARER S TS
ERENAEBRY S NESRERAREARECRTORFINE . BETESBREHENBEOR
#TEAERKL: BEEDEW Faoeo RETE T BEURSFEARTHXEAE SHES= SXBH
HRAR FFEREE.AHAFEAETHRREE SIS 5.

EZ@E S ERUE SO EFAFEL:Parao R

MEGES - THIZZ :

DO 10,3969 /.00, 1004-132X_2019.21.015 FHHEHS TEEE ) HEEEO0SID] . i

Multi-ohjective Design Optimization of Pad-iron Positions for Three point
Supporting T-shaped Bed Machine Tools

DING Xiaohong ZHAMNG Jun ZHANG Heng
School of Mechanical Engineering» University of Shanghai for Science and Technology » Shamghai 2000493

Abstract: For the optimal position problems of the threepoint supporting machine tools. a opti-
mal method was proposed 1o optimize the locations of the threepoint supporting. The detailed design
processes were introduced with a T-shaped bed of a CNC eylindrical grinder which was taken as the re
search object. Firstly. the initial supporting positions were determined by the method of dividing bot-
tom plane of the bed and finding the centroid of each region. and the pad-iron positions were parame
terized » then the paramerer ranges were specified according 1o the position limit conditions. Secondly .
the multi-objective optimization mathematical model of pad-iron positions was established . and the
optimal solution was obtained 10 achieve the optimal staric and dynamic performances of the bed. Fi-
nally+ by analvzing the relationzhip between the three pad-iron positions obtained from Pareto {rontier
and the bed geometric sizes the arrangement rule of three-point support for this model was obtained.
The results show that the static and dynamic performances of the bed are improved by this suggested
et hiod.

Key words: three-point supporting machine 1ool: pad-iron position: multi-objective optimization:
Pareto frontier

0 SE PMBSERE- TEESHNZRTAERERLE
VMEHMITMERND THERETFEEY BUABRSHE BEFIREEERES
FEERS HRENEN N INEAREES

HME M 20160519 _ ‘
E4HR. ATHEESEA 1311050230 W, BREANES H—NEECHERER

LI ¥argun. Nonlinear Dyvnamics Analysis on the lone L] S#EAFEMERET MR -EETEHEE

ternciion between Emission Devices amd Rockets M. 2008, 162185,

L[], MNanjing. Manjing University of Science and L1 Jun. Rocket Launching System Design M . Bei-

Technology . 2012, jimg: Mational Dedfense Industry Press, 2008, 162-
O T T TR IR ] E 180,

REd . 1555 A06-481. (N EEE

LI Xiren. Air Diefenze Miszile Launcher| M | Bei-

jing: China Astronautic Publishing Howses 1905 feEEG .8 F.X. o EE . TER, BSEFfasTEER

dE-481, il M HE . E-muil, yanggil 224 165, c0m

= 2615 =

151



AT TEESUERBEOR S EERERT — TR

(MBS FH Y pENFEENRT !/ 8
H4TH ~— 46.6% BidF

B EEADESNEEERERAT «
B9 6063 ~ T2.1% BreF,

4

(A LR T E s A LR A
FRETAEASESSARARAN=AER
NERTELAFESASLHTHEN ERER
UEEZEFEHTRDEEE. RO £ REHEE
BEREE.ERNCCARNEHE MBS RHT
ETHFaSBITHEASAREE. RV ES
R ERERTN-MENARSFHEE B2
HESSROEHFEERT RESHESH
hEHEHSHTRA.

(2@ & BREARH Paco MBS |l
B ETE B = e
AR ERE.CIAERAFEREARSAECR
FRBARRTHXRERE T HEES= &8 ik
EFERN. F=axBEatEiREia
—Fh B

#30 -

(1] ZHANG Heng. DING Xisohong. DONG Xiacha.
et al, Optimal Topology Design of Internal Stiffen
ers for Machine Pedestal Structures Using Biologi-
cal Branching Fhencmenal 1], Strectural and Mulii-
disciplinary Cptimization. Z018. 37 {d): Z3Z}
2538,

2z EHU Jibong, ZHANG Weikong. Maximization of
Structural Matural Frequency with Optimal Suppon
].:.:.-uu-:l:_l':. Struciural and Mulisdisciplinary (hpir
mization, 006,31 462-465,

i BRi ARMESERTHATAAREEER

Sz#EtitRit D AR: RRBEILS.
2013,
LHALY Qivhong. (iptimization Design of Overall
Layout amd Supporting Parts for Turbocharger Moz
ele Ring Blades[ D], Wuhan: Wuhan University of
Technology. 20011,

i BUHI T. Simultaneows Tagology (ptimiztion of
Siruciure and Supgorts[ 1], Stroctural and Mulii-
disciplinary (hprimizations 2002« 23 T56-546,

POEWOFEER.TEE MEARESEH=AER

WE Bt Ul a0z 1
YUN Qing, NIU Wemite, WANG Jumpang, Mulir
abjective Optimization Design of Threegoing Sugr
port for Precision Maochine Tool Bed Ssructure[ ] ],
Mechanical Design, 200532071 1-7.

[6] SREEHERNRLE NHC 00 KB ES . ERE

006 40 5 1 47 500 o e [ DO DL [ 2001606
20, hteps: 4 en.dmgmoriocom, products /machines
milling horizental-milling ' nhe/ mhe4 000,
DG MOEL NHC 400 Honeonial Machining Cenr
ter with High Stability, High Precision and High
Dynamic Pedormanee DE/OL]. [ 201806207, hi-
tps: 4 on. dmgmori. com! productsmachines mill-
ing/borizontal-milling 'whe/ nhe4 000,

[7] HKellenberger, KEL-VITA Product Docunsenis [ 135,
E:I[.:. ['_f"llli'l.-S-'fl.I]. hittps & www. hardinge, com
PraductCatalog  Product /Productld/ 142,

[B] LAW M. ALTINTASN Y. PHANI A 2 Rapd
Evaluation and (dptimization of Machine Tools with
Positicr dependent Swability[1]. International Jour
mal of Machine Tools & Manufacture, 200568030,
B1-A0,

[8] LAW M, IHLENFELDT 2. WABMER M, e al.
Positicn-dependeni Dynamics and Siabiliiy of Senal
parallel Kinematic Machines[]]. CIRF Annals
Maonufacturing Technology. 2013, 82010 3752178,

[10] DAT Xisoming. SUN Rong. 200U Runmin Global

Convergence Anmalysis of Nomrerossover Genetic

Algorithm and Its Application o Optimization] 7],

Journal of Sysvems Engincering and Electronics,

002, 1302) . BE5l.

[11] SE.8ASF8.% BF SGHT RER=S

BN RERT[]]. BRSNS 200820

{30 G4d-349,

YIN Bos XU Dhan: AN Yiran: ei al. 30 Wing
Design  Based on
BIGHT Plarform (1], Applied Mathematics and
Mechandcs. 2008, 293} . 544-54%.

Aerodymamic  Chimization

W TRE

el M TR 20 156 FE-AE-ALFEREEN. B8R
FaAmdR N Rd AR R R, Foail. dnesh
=hOZVE 126, o, S @OEEHEE . 80000 F4 . kW E,
FRAFA SSRGS SHE. E-mul: LHI070EE &, usst. edu,

Szl o



2.7 HEMLF A EFETHL

Pt B = |
ACEHCE & TECHNWDL DG

I o4 H K
DO 10.1666].ocnki. 1672-3T91. 201 9. 26,045

B UK AXERFI

TEHE FXE B EWRE 2R 8
(BRI ASHMTIEFER Ll 200003)

i OEHHATE T IS, SEE S RATLHAME, ERTRESESREEFILEFaMLES o T
AT FANEH Fl il A, 0SB PR ARtk TEE bl E S e BAARILA
A L A AR A TR AL A AR E METHE TR LB TRt 7 &

EHRE: HTFR A Wil
hE S, TSR0 SCREERIRE: 4 RS 1672-3791(2019)09(k) - 004502
Abstract In view of the fact that the current Zongel s mainly menual, there s o prablem of mufficlent production
capecity. and it i propaded to cerry out autormatic producthon aceording 1o the traditional guedrilateral Zongzl
process, Since the ortificlal Bundling of the tweezers uses o multi—strand bundling method, the we of weh o methad
In an gutomated machine increases the difficulty of the process and reduces the production efficiency. The strapping
Is done in e tsingle bundle. The continuous winding process Far the selected tying materlal wos selected to determine

the design of the splicing maechine that rests the process requirerments,

Key Words: Zongzi machine: Automation: Quadrilateral

B bEE SR R AR TR, —
PR ERETRELFLEELSE. e TSRS,
i, DGR, FER TaldlaR, Sl e TR A i
FfEsERl, P AT R8s, H TR sk,

T g L S o B Y B, T HLEE
A B A W, LT T i R S O i R b Ak
AN,

1 EHEgit
11 BT R RE

Erors B s EnaE .k =mE . RS S
A A T e S S R A T S i
e AR, Ee R TR E T S
(42 = 3)em, W92 2)cm, B4R G 100 5)e. BT R EEm
AL AR TR AT ARG, B RS LAY EE TR, I e
e T RS B . R T, s AT
EET TR e, (FR O RS RS T AT
I 888 1 0 6 TS S Shh® el e o 7R 0 2 A B R P £
Il
1.2 A ENT A ES

TR0 S AR 3 6 P A L+ ) e A,
AHNT e R e e i AL B i il B e
EEAR & R e e o R DR LR N e
R s A A, PR P R R A P LR

fRFL R R A S T L R e
L I 2597 36 . ek AT e e A o
FTar e T, 1 S f ot Bh i B B R B T—E M
B AR L B b R R et AR R IF. R T
A #h T AT AR . R B TR AR SR TERT LR W

Cy194-2020 China Academic Journal Electronic Publishing House. All rights reserved.

SRR SO R L R AT

i e e P AT L 2 F LAy S AR L B R
R 500, T EPLAET R L % T e L A B TR
SCE B TE R TR R T R SR T LA R4 =
FET R AR T EE AT .
2 MHEITHFRE SN
21 EBiTEFR

AL T HLE A TG T AR R E R
B ER T TR T Ay O 56 TR o R
HLAR T RLAY T AT HLE T A I 58 (LA
T S e ER R e SRR T TR B AR
eI A AR o A, R — - B
M ABLE, (2 ASEE O SR PR TSR
SEME R T S RE AW (3R i
T P e G e ) e e o B T T
REHOSE, ek . FIARE, HET AT
SRR e S MO AR R T, MRS U A
(GHLBESERE, BT L, BT S E TR, BT
LA LR TR A LA BRI L SR
EW: DEERSET RN RN DER, R R
FIFC] A AEEE . e . B Rl i S e 1 HoH HL
s TR MR LR R e S
RERBL AR BT, ORI L0 B T
HLEIAIER =T

e BT A D e L B B T S A A e
B, FIS 45k ThaBas ol o i M HLH A ap ek B . 9
ERHL R RS, — R TR LR A et ek 3
i, — AR T B BRI R R

HHEER SOENGE & TECHNOLOGY INFORMATION 45

hitpewww . cnki. net

153



2.8 KT ok = m R 0 15 AR R T

W M HSSHEIE ENCE Y

Voldd Nos Infrared and Laser Engineering May. 2019

ETFR#= s NEENRENENR

iR RER L ENE RN EEE

(1. PEBTXZE fiWMIEFR, L& 200003;
2 bAEWHRENES AT SRR, L& 201203)

i B2 -coNBEESESEHAR TERATIAERNEERENGNEXHEREEN G
ENET TMEAEREERSLERSEAXRETCERN=UBAERMNANERBE M il
SERENNASAFARALE. AR . EAIHDEY B AESNINAERERERD
BHEEN, ERESIFTE-ARZERETENERERLHIEE. ATESAN=ARRENE,
HH—WHEHMTRESCESALAAETEEENEY HEoclRiEENRPNEEERND
B REXEFEIATHEREHEN . ERAMMTABCESNILNAETEEE RS RHE
MEE. BE . FRALEFABRESARIAMENAENETERR. MAT X PREMINT R
. EHEMEOEY B RGER 2 pm BITF

Z@E:. = SmEE; HE: AETERE; ABES8

G #E . THTOI THEEER: A DOL: 103788/ TRLAM1048 0517008

Diameter measurement based on improved three—point method
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(1. Schaol of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai BMMS, China:
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Absiract: The moundness emor scparation technigue of three —point method was widely used in the
scparation algorithm for roundness error of part shapes and rotation emmor of motors. The key of accurate
separation in roundness ermor depended on setting the angles of three displacement sensor probes logically,
in order to aveid that the denominator of transfer function became zero. However, during the process of
specific implementation, the angle setting error of displacement sensor probes inevitably existed, which
made analyzing the influence of angle setting error become much more important. Based on the classical
model of three—point method, and then a new model was presented for analyzing the angle setting error
of displacement sensor probes. Taking the diameter results in mieasuring roundness through three —point
method as the goal, according to different parameter settings in actual working simations, the emor of

measuring results cawsed by the angle sctting error of displacement sensor probes was quantitatively
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