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ABSTRACT

As an important type of hoisting and conveying machinery, gantry crane is
widely used in factory, construction field, railway station and storehouse.
Parametric computer aided design software now has not been developed for
domestic series gantry crane, the convenience and advantage of CAD/CAM
hence could not be displayed. To increase designers’ efficiency and shorten
design time, it is necessary to develop a professional parametric CAD
system.

The gantry crane CAD system is divided in the following modules on
principle of module design: input module, dimension computation module,
structure analysis and modeling module, optimized design module, definite
element analysis module. In this thesis, structure analysis and modeling and
two dimensional parametric drawing are researched. In structure analysis and
modeling module, a series of calculating and checking function is
programmed, which can result aim function and constrains for optimized
design module. In two dimensional parametric drawing modules, SCR script
file is resulted in programs, which can drive AutoCAD to draw.

The gantry crane CAD system based on Windows operating system, taken
Script file as data interface, is developed in Visual C++. Limit design is used
in the software design in consideration of load importance and anti-force by
dividing load factor and bearing factor. Using parameterized modeling of
CAD soft, metal structure of a double-beam gantry crane is designed. As a
result, design efficiency is increased, design cycle shortened and material
used adequately. The limit design is superior to the permissible stress method
by comparing the result of two different methods in same parameter. The
method taken in this thesis can be regarded as an important reference in

gantry crane design and is worth spreading.

Key words: Gantry crane; Limit design; CAD system; Metal structure design
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PAE¥F 5T, SolidWorks a4 H BTN & LM ER=ER KA.

SolidWorks ] LAl it API (Application Programming Interface N AFEF#:0) #
ITZIRIER, FLXH APL MFF AT H, W Visual C++. Visual Basic %7 T
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ERE THETLH CAD RESH 2B LEW 15 EW

SolidWorks HJ —IXFF K. SolidWorks AP1 B2 NI PR T B . FF. DIREE BN
FRIA, HPEETREMNERE, XERBRETEF REZLE SolidWorks
RIgE 7. R P x ks ok B i A B FT LAFE B 2T R RIRR R X SolidWorks #E4T
FRREE S, SEREHERMSHIMZEER ™,

HRIESolidWorksi LIS UL AFFIE BB H A, i £ HIF117 17 SolidWorksH #Y
%1%, FRISolidWorksiEfiH & FAPIE S, fSolidWorksiH T SHIL—RFF K, %
Rk R BREL, FK 3 A —ANCSIdWorks, %K BE#E HISolidWorksHY /a3 K
BRSHIFLARRE B, VIR, e, BIANER. FHAERRSERE. £8
FHIXLEHE 5§ AL R B HICSIdWorks K & XE—M LM, mESHUERRIRE
it RERL A EHE, RTUE XA RAXRARET. TEMITI R
8, SHZE3SolidWorks. B FMIM. BAER. LRGER . frHERSKE,
VIBRSE R, EHEKE. BHIWT.

@JE3h SolidWorks #f4-:

HRESULT CSldWorks: : Start ()

{

HRESULT hr=CoCreatelnstance (CLSID_SldWorks, NULL,

CLSCTX_LOCAL_SERVER, IID_ISldWorks,
(void** ) (&m_pSldWorks) ) ;
ASSERT (hr==S OK&&m_pSldWorks!=NULL) ;
m_pSldWorks->put_Visible (true) ;
return hr;

}

OIT T FHE T

HRESULT CSIdWorks: : Open (BSTR FileName, long Type)

/[FileName--X {44 K Bk 1%

/[Type--3CIFRAL, BER:

// swDocNONE, swDocPART, swDocASSEMBLY, swDocDRAWING

{

HRESULT hr=m_pSldWorks->I0OpenDoc (FileName,
Type, &m_pModelDoc) ;
ASSERT (hr==S OK&&m_pModelDoc!=NULL) ;
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return hr;

}
52 #TF COM BEAFRITREENITHIRBH

(D) —AFRPRTERFETE. 28, RREARERARIR, RGOV
CAD F=@, {HEMBENEMBLEEE, WitEREERNHY i REEHHn
Ha AR EAE, XPAREERE. REREAEANHELAR. XY
B EEXRABAHLEERRKNES, fiHFEERNSELIESHF T
HHHBATLSEEME CAD RARTHEE. *TIHLE, AXAECSHIIM CAD /R
B PN T —HMEBATITHIRRTE.

T COM X% 4%1E Word FISEIL A . Word B 4HT BT —F X AR,
R B REREEHTE. WREEHEIEZEA Word, BEIRERIHES,
K ETIERR . FE MS Office 5t COM FAEERINIIFF, ©EEHREN
B COM AR%% 28, BTULEIL B B3LIRS 25 ThEe, B LAZEAR R MR F A2 (] 3L
¥, 7E MS Office Z [M]EL:# MS Office SNFRFZ R ITHIENIFALFH, 7
PASE 2 B BHHBIRY MS Office #ATR AR &M BN, HRAMAER L BEL.
ETULER, &AFE VC+HE(E Word FHM T —&2K, & T —FHFH COM
BARH VK ERAE Word 3T, BHIVERTEBHMRER. ZHEED Microsoft
RALH COM 3 A AT LLE Hl b B SCH R B, H RRRERRRE, S hEE,
M RB A . '

B, MRRATRAE RO Word X RBIEBIR, NMUATTEFEZHRIEH,
AR PN TR ORXBERGRRENEELES, WAERFRITF
ALMERBRD MBI, FEUETRESTENES. A5, BidEREIR,
ARSI . RS BN R PRAR, FAXER
iR E.

FESCRBRIR R TR, 51k % P R4 H—/NWord BRICHY, SREHRIEWord %t
SN IR A, RETE B B R I AR BN AT ZE AR AR R RO R A B B
BRI E T, X TEIRREREW T LA RN E, S TFHRUERRG (n
CR2%R) WasigmiT, FFEETRE S P HARRME N,

MNTRRE, EAERIH T E BRSO RIR, B2 “iHE U P.dot” .
SEPEAT AR, BERIA Word MR MIMEEKIKBIWIMLE, ENHETE
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THE [JNEIN CAD R4 282 YR WA EK

IMBEABBAZAEMLE. KEEIENRE “HHHEEEBE.d” FEEIE
WEET T, REEEMANALEESHAMNA, RRREDE 5-1 i

Bl bmp

l OLE 7 & §EA

RS EFHABH IT58 BEBATSEA dot

A A
ol SMS BERF

'

HEIMRSGH

IELHREM

v

ERAANAE R

h
£ PN:)

xHE=ER
h 4
HEH doc

5-1 B RtiAE
Fig.5-1 flow chart of calculation
(2) ZEGINARBERN A K OLE ¥lihk.

EFFE View SEH T ClassWizard, #]#:%] Automation TR, =i Add Class
T, %+ From a type library, MWE &3 H —ANEFE XA IEE, &H
MSWORD9.0LB (4, B30 —f&#E“D: \ Program Files \ Microsoft Office \ Office”
F. EBEXMHRE, £#H—A “Confirm Classes” SHEHE, HPFIHTHERESH
A2, TMUMRBFEEFE S, BTULMEE, IBEEREE, KRG
IR, WE 52 iR, XN EFEERIFRAT TR KNS, TUUERENT
WL HE, KRR MNERE ST RAMEE T EONK.
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o, Mmoo O 5 S A i S P S b S Byt tase 1 K

Project: The sel will be g d
from the type library. All classes will be
iwu placed in the same header and Cancel
CAAEEwviyu.cop| Applicatio
Object [Os: _Global
FontNam —
| lD_APP_sBOUT | Lengusge RO
1D_APP_EXIT .';'""""
|ID_EDIT_COPY {Documents
/ID_EDI_CUT _Document
| |ID_EDN_pasTE | Temelate
| ID_EDIT_UNDO Temoletes
| Member functions: | cio00 pame: Base class:
{ |V DoDataExchand | COleDispatchDriver
i Header file:

A 5-2 § A Word 2000 #§ COM &
Fig.5-2 COM library input in Word 2000

Zd FEKBRERE, EEERFPERRERMRET R, TF H4FFE
i, MWHLZ OLE MIAIEHL . ESTRLIEA{L, T LUK T AR BE R AR 654
HTHHRFTE—RBATELT , BT B — AR AT UK X BAFS7E B A 26 1Y InitInstance
.

if (1AfxOlelnit () )

{AfxMessageBox ( “Error! ” ) ;

return FALSE; }

MMEUEEHN CAD R4XKA VC+HFiAMA word Ba)EM KT, Microsoft
Office 2000 Word KRRt COM X R ThRE(R B HISTAF B AR — 8B4, O EKE
BASTHXROMER. RUEFARNT — BHLEF IR EERA M
EMRHNER, MR ERANER T E2SUREIMNE. S Microsoft Office
RLARFEHE—A dl THTRET TFRRERE, X# dl oM ERE

(*.olb).

Word N AP 22T COM #2K), TEERHLT Dispatch # O, Hitihiisk
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FHE [TREEIN CAD R SE LK LR K

AT N BEERE . FIA Visual C+FF R T 8 OLE / COM Object Viewer T
EL3TFF MSWord9.olb 32 (4% Word2000 A A), XANXMHEET Word # A RITE
Mz E. Btz #MFIF Visual Basic 4748 38 P RIS S0 %W TR 8CE £ Word i2FH 1€
FZFRH T AT LA T# Word RELAIIEND,

Bz, FEEANSER R R USEH Word MR REHA, XM
BEAMUES T Word, XEMAIET COM KHAIMNAHRF (Ll Excel %) HIiA
FAth REEHI.
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FEARE MRNEEN CAD RERHF X
6.1 MREEHN CAD ZEHHEB/ N

FREBEEF A HAEBESR, ERNAEEN CAD/CAE RE#HHH—4
EEDMEER. EUERNGF, BRREEXBASYE, BN ARHERBIISH
HIE: REFIH=4% CAD Rt ¥ (SolidWorks) HBEHBIBBI=SHR, &
PRITHAF (Cosmos/works) XHERIHEATHHT, BEIMTIRE, AL RETRIE;
MRSMERAHRRE. Rk, REHRTEHER, #ARUBERSERTH
B HHIRAL, BUAERTERESE (Word X#4); HASHLEER, FH 4%
CAD it BfF (AutoCAD) £ _4TREE%K. AFA3WE 6-1 FirlTREEL
B, HMofReE. HHREE. TERKS, FRAXEXHReE™. R
EEVL CAD/CAE ZG KM HEWE 6-1 BirR.

-

P00 om0 Sl gl ::\,
9 QN | #o | | B®w

=M g ) [ xm
y 4 i ‘:'“I‘Y‘ i 1 : L\\‘
o,y 1
AT R 0T Thewn| | ene | | mEx it
i || ER (T n: 1 #fk | | BBk | | pus \
Dt I B B i , ‘

i

"Gga-__ R A
' COSHOS /forks
[ AR &

B 6-1 NMXAEN CAD/CAE Z A MHiiaE
Fig.6-1 Flow chart of gantry crane CAD system

URGRA R =R R RITHTESRS, BT R— AN S8 —4CAD
REKM, RS H: RHEER, SHaREESR, RS, 5%
EfER. BEHRER:

(1) NAPEIAREERR TS B0E P A
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8 H TG EXLS MR RS CAD RUEMITR

Q) AR HHEERNEH I RFEER, —FEEHeERERZINRT,
FH—77 AL B bz R BN R AR, B BE S s

(3) MBERFRMALTTE, BRERAGSWRLBTER, B RE T,

(4) SREPASHHRENZ

KL RMAS S, B S SL EER o~
P, 36 A Word SCAY H 3h B T
HE MASH (EAZERHEASH)
A R A 1B 62 R o I
Byt i AT, W RS R
HEHL S R ER AT B I
BRI & B R KRS R4, 3 ! '
Ok R BRRM W ENAGRE L TRRTHE
(CAD) HAMLS, HERHLE 1 ! !
B A R BT 4R 4 5 MO W B A HRS (B B
W TR, XA U, 4 v
W AR S R, R R e
B B A SRR R 4R R e R BRR v
AV HHETE S T A S B, A T 5 BUER
BB TR R DR, X LS R4 H R | B 62 A AAE
T E DS 2RI, Fig.6-2 Flow chart of software design

6.2 T EIRFAPERIEFEH S LN

6.2.1 EFEIRELA

AENHRERFRREW, SHE%, ETERREE, EXREFNIT R
t, BRTESWARRFRIEE. £XBFT, SMDREUTRFRRIEL
HSHL, MR AL, BT AEAMER AT DM R . AT, IREE .
EREFRERIERAH, 5 TEUmiAR.

FREFMTIIREEENAERITREEN S BEM RGN EEEH.
FREFRITHESRZNE A BTEEN, MBECHHNTHTRERENTXRE
Pl. BFERWE 6-3.
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ENE NREEN CAD R4 ¥R

Q9

SANES%, ERERE TREEEREH
ABRIAE wRAHE o
REE ,‘ *
- ‘ YREAHHITR MR TEEL
BHERETERF L SR E
+ MRFErsie +
HRBERTERF ERmity i HErEm
IRR @R ¥R¥FmANXE
‘ AWMt
E323 - ‘
* ¥RAR KD
FRAEHHE He
B 63 #£A4ER

Fig.6-3 Program layout

622 EFEHREEIRM
1. EEF:
BL: BHE, fIASH, RUZELNE FEFH 13;
BD: AR, MASH, BEZELNH, FEFAH 13;
NC: #HE, WASH, ARLHKE, FEFH 22
X (BL): LRIHA, TTIRHFBHIMG R, BIEFERILE;
DSP (BL): LKA, MASH, TEERE: NEHIEHLE, FRE
EERERPRENSNE, NELTENMYTEHRER, FIK
ESUNENCIER
S: BB,
Ms: EENANERE;
2. H#rR BT #F (Objective Function):
Weight: &BEHKEEE:
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Weightl: FREMEE;

Weight2: XRRLMEE;

Weight3: THEZEMER;

Mcrane: &EEMMUENEER;
3. AREHTFEFE (Constraints):

E: Q235 MRy &

P: PNEBRNERRE;

PLY: &HHINERE;

XBL: HREEHKE:

ZLS: FREBMEEE;

K: /NEHR;

ZFq: FZRBACKEE b AE 2 B

Mx: DMEXFE;

b: /NEE4EE,

H: XBE&EE;

4. ZLIM TEFR: (ARTEEZEEEE
EO: X% OKFJ7im) 75 R0 B R/ LR
ZLIX: FREMSE X MR EE;

ZLIY: EREmS: Y HREE R,
ZLWX: X MM RINEE;
ZLWY: %Y S 8EEE,

5. ZLWI] TREFR: (ARTEERIAZHEE)
ZLMX1: EHFEEHAFIENBEFRETE;
ZLMX2: [ 52 B 5 R i 3 AR AR S 4
ZLQ1: & H A E 8 51 H S A& SMU AT HI 8T 775
ZLQ2: FEHEE B I IS AN MBI 7,
ZLMX3: EHEBIHHIRIBETREAISHE;
ZLQ3: EEBIEAIIEME PRI S,
ZLMX4: FEHBI)HAERERE A SR CBINIEHE;
ZLQ4: HH BB 7E 88 i i SR AT MBS 77
ZLMXS5: ANERFRME G REAE P REN S,
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% AE TAEEN CAD REHATF R

ZLQS: MEHIFNRNE 5 RS T A .
ZLQ6: /MEHIBNRIE IR KIS A A MEE NS
ZZLMX1 FH 55 RS 8 e BT,
ZZIMX2 -2 B 847 5 A SR B S B 5
ZIMY1: PNEREKFHRENSIENBIEENEE:
ZIMY2: [EEHAKFARYE D5 P REE
ZLMY3: KRZEHIFF=ERK PR S5 EME S EE NS E,
ZLMY4: KEHIBF=E AT RN 5 RO AR NS,
PW: HRFEZ F o/ NER YT R KRB
qw: EZIH R
ZIMY5: BEZRBRENRESA 5 RNETRIZE;
ZLMY6: H/NE. P74 BT 5 R B B T,
ZIMY7: RGBT 5| A P S A
ZLMYS: HFEZ 5 =L KB 5 I S AR A S 5
ZLMY9: /N, B4 R B 5 R M SOR B R 5E
ZLMY10: XA 5 KSR ETE B4
PXXS: KERAZITMIE S FREG
PHC: EEHNASZM M 77— NS K EZH;
PS: RERMESITKFMIE S : .
ZIMY11: HRERFBITMEA5ENEPEENSE,
ZZIMY1: KPR 5 B 5,
ZZIMY2: 7K PERT 5 R AL AR S,

6. ZLNI BB (ATHEEZMIMEGE
MNV: B3 H 85 RK E RSN
MNH: Hi7K 85 e i) E R MM,
MNJ: FRFTAZH BN,

7. ZLYL #BF&: (ATFHEEREREEMRA)
ZLZYL1: BETAE A IERN J7;
JYYL: FMEARAHREER S
SY: FZrhdERhpl AR RT ot A A A
QZ1: FREFEMEMES;
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JYLI: FZEHEEMBIN S,
FHYL1: ¥ZEHEEBERSHNEEN;
QZ2: ERSAKBIE PNEALT BB bt HIBI 1
ZLZYL2: H/NFEAL TR e R 3IRGEE GRS FIER 7,
IYL2: /MR Fa08 i i 3 2 AR BRI BTN 775
FHYL2: H/AFEMTRE RN FEIALBEERSHESNA;
8. ZTIMBF&: (AT HEMBHMEERFE)
ZTIX0: ZRR#KIESR X BT SRt
ZTIYO: XRR#MSE Y #M3r EAR
ZTIX1: XhE Fsn#kmse X AR e,
ZTIY1: ZhR Esmdiimss Y SR,
ZTIX2: SRR FamEEmSe X AR rEae;
ZTIY2: ZRE P ommSe Y SR s
ZTIX3: XBe%e X i S M,
ZTIY3: SRRES Y HifHr s ke
Al: STHE b 3wk i) AR AR
A2: SCRRT Ak A BT AR
A3: SRR LA BB E AR
9. ZTMIZH P& (FATHE 147 I W ISR EH)
ZTLMI1: HERHA B ESENSREREENEE;
ZTLM2: 28 5 | i 3 0 A B R O 25
ZTLM3: HAEBRES . MESEYHRETERN RS HE;
ZTLM4: HXREMTEM AR (LR BSHE;
ZTLVAL: HERHM B ES RIS ERERLNIRT;
ZTLVA2: & EE5RMRE EREELMTR;
ZTLVA3: B/NESHES . NESRYMRER FERNSRE FRERLM
R
ZTLVA4: AT 5 RE 5 F REEL KR I
10. ZTZTZH F8/FE: (BTt 8 S0he -1 i i SRR 3T )
ZTZNAL: BHERZMAR RN FTRRNIR I
ZTZNA2: BI/PERIESEATHRENIKRI;
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ZTZNA3:
ZTZNAA4:

ZTZM1:
ZTZM2:
ZTZIM3:
ZTZM4:

MK HBI RS 5 R TREMR T

B RGBT (E 7= 4K DR M T REN IR /1

B E RGBT RS ERER (L) MR,

g/ RS ER SRR ER A (_E3) KM I;

B ZERIE R AT 5 R R STRR e e B HI 9 A

FH RV A8 7 A 7K 0 5 R A SRR L B (3R SF T A Y 25 46

1. ZTIW BFR: (ATHEIREREREEREE)
ZTZU: SZRRFIE A B STHE S AR AE Lo M KB R 4G
ZTLU: [J3FHEA BRI AERRENTEKE R
ZTBB: FT7 AR i SR A B R B S
ZTLK: FEISH;

ZTZK: HESH;

ZTUll: [J5FEASEMRREKE R
ZTUI2: SRR A AR F R B E K E R
ZTDD: R TS 4 R 4 ik R S 4L

ZTZIM:
ZTLLM:

ZTLF: [7]

328~ T PO SRR A R 5
T2 FE N SRR RIRE
BRI P9 AT VR RN 0 3 o AR

ZTZF: XBEFEAEFFFRANDITREL

ZTQYLI
ZTQYL2
ZTZYL1
ZTZYL2

.

SRR EIMERTE AR S, RERAHE,
SRR T immAIIEN 1, RERETHE:
SRR BamA RN, RAERRENE T E
SRR mEAN S, REREETE,

12. MIGD BfFE: (BT HEIIEME SRR SRIE)
QID: H TR hikit H K93 BRTE HA7 11 E R T IALRE R B4R s
MICY: [13RIMEEFFENIN;

MJSP: |]

KRR 5

ZTIGD: XBRHIE AR E;
CZD: BENKEEDENIE;
SPD: B EHLHAKTFEIANINE;
QJHA: KEZKT;
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QJFA: B8 bumhyKFARAL;
QIDT: ZhE b i AWK FEZRAL;
6.3 TN EH CAD RG R4 HISEIR

6.3.1 IMREEH CAD RLEREHRIEHMLD

BRI BRTRER AT EAREE 2K (fBFF CAD 2K), EREIERA T ERE
AEE, WEAE. ENMEES: RARKTERBIRRE. ARERE. IR
Y. ZHLERBES. 4K CAD KN TREERFEEN (QZ)) K. XEXK,
BiENK, XEXGRMENKAKAIET RER/THO. BENENERERA X
BRI, BmHEBE. B
PR TR EZRHFALEENE (F
FREFHLR) . TTURENE (FFRT
Pl (MD) 28), FERENE (FFR
R . FHRSHHIRA KD
REY RARMBL T H O . MWLM HE R
REBEFEARHSHEE. T RR
SR EARTSHEE. 7
RRST288E% ARREEER
HArEE. ARBHF. [TUEEN 864 XA TN CADICAE % ikt £ RHLH
CAD/CAE RS M % HmE Fig.6-4 Class-tree design in Gantry CAD/CAE system
6-4 FFi 77
—. W B

a3, BEZEKMAARFREANE NGO, A/ TR E SR ER
HREEWMA . ZERFRLZRGERGEMBOEEANNE T, X—PNHFRE
BN BENMRGNRE. M SR, ERsrBE 2 A4,
AR BEAVUSEES M. ¥ RIS EEEE . B R S 508E S0
T RRTSHEE . SERECHHATNENT:

1. ZARHSHREBE—HE-SNAEEN T ERNSH. £IXRE
BLCAD ARG i#kitH, BEHEMRMBRIHRIRINMASE. £T i, EATHSERE
K%, BUNRHPERARTE, EERET, BET 30 /1. REAEMAE 6-5 Fik:

64



EAE T EN CAD RERMGFF R

B JBsy.1xt - 2F&

THE GEE RO FEY BEBHE - |
Ho. 1 ti%fmﬁziii-u(m N

32
No. 2 |“i‘(.n_£*J'LB’]EES<m)

'2¢§53 "Eimxﬁ]m‘mﬁﬁzﬁ"("ﬂ
N: 4 I—Iﬁiimﬁ“é'ﬂ‘%ﬁml
7000.80
to. 5 BiE:
uu 5 BENENNIES 21T, 245802, 81 Fne):
fzin k! BEERAN TEFALIOREE, 2 FE2, - s FKES) :
No.§ ZiE:
§° ¢ REVE=ANEFERws)(FTRERANTAREEN 0 2):
s REVAFSTEEWS)(BTRESTHEREINO:
Ho-ﬂ RENADFETEEx W) (BTREETHEREIO:
Nn 12 &Y
No 13 REFHE:
No. 1u REVPEEHESDx(n0):
‘2 ,
B 6-5 AR RHHIELH
Fig.6-5 Data file of fundamental design parameters

2. ¥RV SHEAZHEIZEN—ETEENNSH, RER— LA TE
K SHRUAREIENSH . ERRBE—HE—STTEEN, BT LIHE
EARHSHEHE - SNABENNEZERTTER. REZHISE, GHKH
BARRIETE 2R PR ER. Bk, ERUATSH, HPEE: REE
ER. AlWRFAE. BORAEE. MERRALE. RERREFEE. £G4
mMAX. BEH TS WHEFRANS . WHERRRENT . NLEHERS
. ZEDBITHHRES 40 K.

3. EARTSHRUEGHE—RE— S TARBENEHEHNSE, EEAFER
b, HBMTEME—BE EAREH; WAEKRE, KESERTIR. TE. ZFR
SR U ARENSTEWRE. —EsRaBn=4aaRyitius, ©
B UA R RSO EA S, HdtaSmus (RERALTRTHERRIL
BHER). Hit, BZSHEBEEHN S0 RN . RAEMENE 6-6 Pin:
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A TR TS IR ALY CAD REERITTR

B JBCC.txt — P&
YHE @EE RBhNo EEV 8o

No.1 xﬁlimi&b HE ) (A[iTE ) -
39500.

:‘; -2 i%’:i’.zﬂ&yI"B‘lfmnn}(_ld'ﬁhnaz be-Lk):

nu 3 E#Lmﬁﬁﬁmmmn'}ﬁﬁ)

:: u ERTEWTEB2H (an) (KL IFHES)
:'n -5 E%Tmfai'?}ﬁd?‘jmm(mitﬁﬂj‘*})
o -6 E%E&Fsﬁmmm)(fﬂti%ﬂj‘ﬁ
No.7 E;%EF%Hﬂmmvm +d2) (L% :
::;2: EREFHRE s () (AL HES):
Hn 9 ERRIEHEE E w2 () (FTHERD
?:u“ ERBARAMEE2F01(TIHED) (mm) =
s RR LR EE 2 (an) :

:w R SR LA ER D )

.1 15 ?ETWEEE?SEMMM

isig 1l1 SR T ETE (nn) :

nn 15 R EREEz1(mm):

Nu.16 FREEREEz2(nn):
8.0

B 6-6 KAR T ASeIE I
Fig.6-6 Data file of fundamental dimension parameters

4. TRRIZHEFEIRBNTZRISH. CBAREREHRT, EHHR
HEBRZD>, RIOYERIESHRRMIRENE, LR SHKNRMNREHRMRIE, B
IBECRRER AN A T RIESHELENTEYE, LTZRISHERLRT D,
= BB SR

MESESHREF T ARGRENSE —2, BHRTEXLEIRGH 5158
aRADEE. BIMGEHMIGTARER, EREWBNEFNRETE. S8 4L$
EBFIRMENMMANEONE, BELEHZRAKENSE, RERINT:

1. B SR AN SO R (S 300 5 R AN BT R E TR A

2. EGSHEREMTROBA . BE. R, BERRTPEREINES
HMABARATHER, BT ESHEREENA LS, EATE R RTUML R
FROEEE.

3+ SR XS EGR S HIERNARA RS, BRRE—HE NG
kT, FEHETSHLE.



ENE AR EN CAD R4 H A

=, BF®it

RGBT AR5 CAD. QZJ GEEHN. MJ (JTHL) =/KARK.,
ERIMRRA M 264885 QZI 2, QZI K4k & CAD .

CAD KRR A HEAE R WEAEAE, EHMEE. NOLESHAR, KR
REBMLREE. SELERNE. ZHRERNE. TEHEPRNE. B4
5 TH) 8 SR T R

QZ) XMBRFEHKRI K, BRTHE—PHR.

M K505 AL 5 43 71 e 81 T8 60 P AN 5088 SO B B R, AR R Bt B —
MERBRESE, TERFEER, MARR, JLARSHEEER. BiRE% (B
EEWED. ARFM (BEEFHE. BE. R, BEETES. RkiHE
B, MR LEER. SHRA/ZEREEER, STEERS. EFNITE
EHERPURBISELEBARERANEERNE, THEAREFFBHHETE
REHIAR .

6.3.2 [TXEEH CAD RERERITH

BHTFAREFENANNEENLEHER R CAD REKMFHIFHITTRILE,
FIUARE 2R EZ ARG RHHBAZITER, REREARBENHRAT RIS
) M .

W treAcesEs 0 EoE

(OF 3 5 T e —
NAREALH [P (T ARTA CAD 44 o
CADRZG#HAFHER [©
BT A Ee- 7R GEEEFE  REMPET SEHE4R
BHEREF “YGR ol '
BRMSH KHTH ;_- H b;mww:umnmm&. ERERAESS
KHIA AR R . __:_‘_L. A Eﬁﬁ;\ﬁ?mmm e e
RTERFERTFAE |
B E R4S, BIATHTIF * =
& 1H AR SR B 7 T g B 67 INXAREMLH CAD £ 4R @
TaE. AT 5% Fig.6-7 Interface of gantry crane CAD system
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