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Ot ADHDAT TF—4

ISO 10303-214

JIS B 3700-214

224

IMTIREERE 72 TR
AT 72 80 DRI i 7 3%

ISO 10303-224

JIS B 3700-224

225

W HER OYIRIIZIREB

ISO 10303-225

JIS B 3700-224

! Al Confomance
miwu‘-ﬂ | ll:u-tm
= | iskerpreted Model) ;_
—
_ | Mapprg Tabie

K1 STEP AP®BI% T
ZWBEFIV) ZIET 5. ARMIZ, BB X % HER
T 572012, STPHETER SN LKA KLk
EXPRESS-GEiix W/ EMEFT V& LTtk &
n5.
(3) AIMODAER

Part 40%#& (ISO 10303-4X : JIS B 3700-4X)
e OPart 100%# (ISO 10303-1XX : JIS B 3700-
IXX) 2Bl s, B, 2R, 8, K
A BALRR EOME) V= AR HWT, ARM%
#ER (interpretation) L AIM (Application Interpreted
Model ; 77U —3 3 YRIRETFTN) 2EKT 5.
4) =y ¥y 77—V OMER

ARME AIM & D B#AF T 2 FLak 3 5.
(5) WEMEZ I ADER
AAMO#EFOHT, AIMOY 7ty b % @Eah
275 AL LTCERTHIENTEL. ThiZkD,
728 ZIXWHRCADY A7 DRI LT, @AM
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CAD-Type A
Translator

STEP Neutral Format

AP203 or AP214

Translator
CAD-Type B

K2 STEPHMH 7 74 VIZX2T— 734

75 AN Ty N OEENT RIS,
2.2 STEPHE 7 7 1 ILOFR

FEBEOCADY A7 4 TIE, LR TFIETER SR
TAPIC D XA S N ASTEPH 7 7 4 V&4
L, CAD7T— ¥ X% rH) 2 Lilhb. 2%
DOREEZ7RF. CAD Type A:BE O TCADF—
A& 4T ) HiA1E, CAD Type AD M5 v AL —
¥ % fEH L CSTEPH M 7 7 4 Vv %, CAD
Type BO + 5 Y AL —% 2l L CSTEPH M 7 7
A4 v X ) CAD Type BIZHU Y iATe. BAEZL < OCAD
3 AT A CTEBRE OB WAP203R° AP21412 35 ¢
STEP b+ 7 Y AL — & S EE#ERRRE L L CHEfit I 5
EHICHhoTETEY, BMHEMmOET I I U T
ETH, STEP7 7 AMHRMEIND LI k- T
w5,

FERZ T = w72 ) L &I, R AV
ELTHHTATIFAMNERD 7 74 V&, —fIC
STEP7 7 A VEMER., DLFIZ, STEPZ7 74 Vv
TFAMEBIZOWTHMT S, K3ITRTLHIC
STEP7 7 4 WiZ, [1SO-10303-21; | @itk Tk
% 1), [END-ISO-10303-21: ] @itk T#H b 5.

Z DM ICHEADERH & DATAHi MR FER S 5.

HEADERSi &, [HEADER: ] & #& T#H F ¥
[ENDSEC: | @ ik T# b 5. DATAH I3,
[DATA: | T# £ b [ENDSEC:; | T# b 5.
STEP7 7 A Vo a x> MiE, CEELFBIC
[ 26 /] oficaxy r23Ek+2. 77
ANVHTHEHTETRTOXLTT— Fid, ASCIIX
FTHY, Y7 MISHEIZ K BT EHERICE
{ZEWETERW. RRLYFETFT—% L LT3
et EHNTE, ISO 10646 (JIS X 0221) DXL

FRIGERLICI DV RIT LI YD LN TS,

H43% W4

1SO-10303-21;

HEADER,;

/* Generated by software containing STEP-Developer
* from STEP, Inc.
*/

FILE_DESCRIPTION(
/* description */ ("),
/* implementation_level */'2;1");

FILE NAME(

/* name */ 'new’,

/* time_stamp */'2012-03-15T10:26:50+09:00,

/* author */ ("),

/* organization */ ("),

/* preprocessor_version */ 'STEP-DEVELOPER v10/,
/* originating_system */ ",

/* authorisation */");

FILE SCHEMA ((IFC20 LONGFORM));
ENDSEC;

DATA;

#10=IFCSPACE($.5,$.5.0.3,0,$.0, INTERNAL.,$.$,0.
,0.,0.,0.,0.,0.,0.);

(3D EFNDA AL ANNBRER END).
ENDSEC;

END-ISO-10303-21;

3 STEP7 7 £ Vo—4

HEADERSi i, [FILE_DESCRIPTION, [FILE_
NAME/, [FILE_SCHEMA] ®JEfF CTitk S 5.
DATAHIICIZ#10. #177% LSS %2 MR
A YRY VAN ARINDG, S VAY VA
WBTFSHES [=] 225 [5 ] FTH, 1204~
AF VAL LTOEKRTHS.

3. IDETFTIVEERDBIRET & STEPHSE

BAEHAO HE TR, LR IR TH L%
I LATII3DET V2 HH LIRE 217> TW A2,
THRIAETH S, FETRE FFICHBHEIEMBET
1, 3BDETFNVEITHT 2 BRENHE S T niz),
EWTAED S PR LEICKEHEREZ(ER 572012
2DIXH 2 Bl L 2\ A 7% & 2w e E o RiE
ATV, Ly LEWIFRIZIE, 2mmyic3D
TNV EARE LA ITT 5 2 LT
Shb. 3BDXMmE I, M4I1ZRY &9 IZ3DREE
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...lﬂm....l..ﬂﬂﬂﬂi..l
[ ———
e ' e
] R | r——
3 . ' | |
(L, o s ; ;_____I_i
- Tl
- Ib.l-“-l
E i
| L _'
e smvonen | oumal  Cemaw
EEET) ;

R4 3D~OXMRERDZLY

R 5 3D O HHE 5

REMRDDTHNHOTEHE T LD/ MaTH DY,
3D T, 3DEF N CTEGEIRZ IEMEICEB T
&, F7, TE AERLMEUEE L RO HRE
PBREET 5 2L 05CE& L. MFEABHESCRER N TIE
FRE O BURS PREE, HFRFLPLIEIC AN 723DIXI H
OEMERPEEL oTWS Y. ik KI-ik
<A 707 4 VADOENTER - R4 L TV 72X
T—5%, LOk) %A - P TIDRME LT
BHIHRAA T 20 L W) HMEPBREOFEE 2 5.

5 27R9 & 9 23D, B IR R B0 4
W E%CADT— ¥ TRLTWA720, CADY R
T ARPCHREDN—=FY = T7HNUETHS. —fk
MICREN 12DV 7 v 2T 2MHETL54 7%
AL NVIE8~10FE. "—F7xz7DF74 7% 47
ViZs5~6FLtwvwbhTws., 3DRmMT— % %,
CADY AT L DOBEEDTFT— 5 X THREST L4
IZi%, CADY AT 2ADN—=V 3 r7 v 7w,
T—=F{bN—=Tar7y7vhH HiHwE CAD
F—ZEER LY 7 by 2T NN—FNT 27,
OSECTHEOTZDOE THF - RET L% EDIEH

H43% W4

FEW RS LEE 2, REMBSECE %13
E, CADF—4% %2720 % FBMTX DRENRIE
TERWI LIRS, FRROXIBRI ATV T b
LT, N— KTz TR L e W EBERED 7 —
7 X CTH HSTEPH A IE, DX IC BT 5 HRE
T 7 ANOREROEELBINF L b EZ N5,

4. B bH U I

AfiTlE, STEPBIEZFIHTHLETH o LD HE
Ty, EBEOCADT — & P EWRFEIH VS
N7 7Y —vary7aban (AP) & Z0F|
MH BT L. KfESiss, CADF—%
TR 7 — ¥ OEWRFIZOWT, BEIZRUEE
WThH 5.

2 2 X M

1) HME#HZ  EFEA— M A=Y a VENICBIT5HE
BEEEHEAL, 7 W — K787 — ¥ 27 A4 Vol. 43, No. 3
(2012)

2) ISO 10303 : Industrial automation systems and
integration - Product data representation and
exchange (JIS B 3700 : pE¥(A+r— b A =T a v ¥
AT LR UOZOia—R i 7 — ¥ OFRH R UZHHR),
— W N H A B 2

3) Function Modeling Method IDEF 0 Overview
(http://www.idef.com/IDEF0.htm)

4) JAMA 3DRHEREHREST A K714 >,
NHAHBH T34 (2011)

. ZANEIES

0RO AR A A A0
(% # MW Jr]

= &9 033 W&
i e B zE
19874 N R &R 2 b T2 e R 51

AR, 20104FEEBUR AR Y AT A 7
- A UurRRELENEAEET, L (T
- %) GEEUKS). 19874 bkat Akt 1 2
BT, 19904F HRmiHi B i X B IE JE 0T,  BIAE
FIRTAEFEBAN RS SBRAH, SRR IT
h (JEW®)). ISO/TC184/SC5/WG2,
WGh, WGOEINXRER £ #%C, B,
¥A— b x—3a VEEEILEERBAEER,
ISO/TC184/SC5/WG6E N X} 3% & H & &
. HRI V=R —=T A7 2%4%, H
AEMF R EDRA.
E-mail : goto@tri,jspmi.or.jp
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244 TINV—FNRNT =Y AT A

E=SPFS

TCP/IPERW 2y NT—@EO7O953I 5"

W

1. U &I

FAifTix, &y b7 —Z7HTOMEIZOWTHM
L7z, ARTIX, Ay NI—2 @327 ) 2007
077 I 7IZOoOWTHRRT 5. @EEIT) 7DD
FRLV—=F 4 VTV AFA (0S) 94 TFYIC
kA b OV D 525, KEiTIX, TCP/IPO 71
79IV ITOIETH HUnixZO0SEFD LDV

Ty MIATI) =@M E LTS, 72, BE

SN TWwWAIPIZIZVersion 4 (IPv4) & Version
6 (IPv6) 2%H 5D, JhSERLTWALIPvAE ZFD
TCPHEEIZOWTHHEZITH.

2. & i
2.1 RHEIER

¥, KA NERLIPT FLARMSLEND .

ZDDDITA4 T HEE LT, gethostbyname
V5D,

#include <netdb.h>
struct hostent *gethostbyname (const char
*hostname);

hostname T E S N72FK A P4 ZIPT FL XIZ
TG BHZ EIT 5L, Z Ok $d%hostenthl
BKIZND SN, ZOKRAL Y FIEENE. O
HEARNO*h_addr_ list [ ] ICZDIPT F L A,
h_lengthlZZDORKEENRPD LN TV 5, 107
a7 7 alk UEOXGIMBRET) TR T AL,
ZOFEITRHEREFRTLHEDTH 5.
22 R—FBEBEQIT1T>

BENA FTHRSNABEE, 7T FLAIEL
TREVIFETERZ PN EVIHTIERS 2 (=¥
T4 T V) A%, AV N—OR S NHOWRAHET
Holzh, Ay FT—=27 ETIIREVIHIZERS Z
LIl FEFSTWE (EvFryFaT7v). 727941

FSPE244E 4 H16H  EARSZAT
R T A R P AR
(FrfEHh @ T755-8555 (NI HiE#s 2—14—1)

HAE A

ﬁ;:* *
=

TV I =N IR T AR E T AR — M
FY, Ev I UFA T VT ALERHL. IO
720D E L ChtonsHE SN TWA,

#include <netinet/in.h>
uintl6_t htons (uintl6_t port);

//
// name.c

!/
#include <netdb.h>
#include <stdio.h>

int main (void)
{

int i;

/] HRANLOIRRET S,
struct hostent *ent
= gethostbyname("www.jfps.jp");

// h_addr_list[@]ITI D HAL TS
// F&h_length O7 NLAZFRT 5.
if (ent != NULL ) {
for (1 =0; i< ent->h_length; i++ )
printf("%d ",
ent->h_addr_list[0][1]);
}

return 0;

}

FATHE R
$ gcc -Wall name.c -o name

$ ./name
119 82 29 107

E1 LuRkosTar s AEZFOETER

2.3 socketBd#

vy FAPIZ HHWTA Y T =212 X 55 %
119 7290121, wfiCsocket A ZIFOHL, V7 v
NEMEND Y FRA ¥ PEERT HUED D 5.

#include <sys/socket.h>
int socket (int family, int type, int protocol);

familylCfgET& 570 banv 7 7 IV IZIZAF_
INET®AF_INET 6 % 2°% %. typellid, TCPT
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g REZ  TCP/IPZJHWz Ay b —2Enrur s3I v o 245

WBE %2479 B 12I13SOCK_STREAMZ R ET 5

protocollZ ¥ 0 #45E T 5. 1ERICHKII§ % &,

VT FOWEBNFTHEY Ty N TARAIN TS
(BoOTO 75 LTIE, sdTHEY) ZlT.
24 547> MUOEFRNE

74TV I =N = 1TEERT ST,
connectBE & i 5.

#include <sys/socket.h>
int connect (int sd, const struct sockaddr
*servaddr, socklen_t addrlen);

sAIIXERIER L2V 7y bV TFTa A2 )T 7 %,
servaddriZid¥ —N—dD7 FL X %, addrleniZiZ
servaddro K & 2 28§ 5. TCP/IPCHfE %17
I A EBEOT FL R EICIE struct
sockaddr* Tld 7% < struct sockaddr_in*2 W 5
A, UL, Vv MAPIDVEEE L T\ 5 #{E HiE
IZTCP/IPOATIE Wiz, ZoOBKIZSFEE
LRADOT FLAZFIEZ TR NE %S RV,
APIASRE S 724, CEREIHRIAAL » 4 (void®)
ERoTWhhollzdThb. WKL V¥ Th
MEIVEWIFETELEVWRDLT 525, 2Dk
T IV EHRORI@mICRoTLE) DT,
CCITIREAY LW EIZT 5. 3 dN,
TCP/IPC#ET 5354121, sockaddr_ inlZF ¥ A
FLTHIZE LTHETZ LIRS, sockaddr_iny
Dsin_familylZix, 7 KL A7 731 (IPTlE, AF_
INET), sin_portiZid¥H —/N—TH — U ZA$¢flk X
NTWwabAR— 5. sin_addriCiy, M1o7as
T LTI L7ZIPT FLARIEET 5.
25 Y—N—RIOEGLIE

P—N—HITIL, socketBdEZLk TV v b E
B L7212, = N—DT7 FLRALZDOV Ty &
Mo B LB H L. ZDdIZbind i E H W
5. B, ZIZ25lintenfIFOFMHE TITHVS
NaVry bF4AA2) 751, (D) 72754
T N DERAMELT H72DDORIIHENS.
EBICHBICHONEY Xy ML, T,
acceptPIEL TR X N 5.

#include <sys/socket.h>
int bind (int sd, struct sockaddr *servaddr,
socklen_t addrlen);

sdiciZv sy T4 A7) T ¥ %, servaddr
I —N—DT7 FL AL - AL T3S
R— ME5 2 #HE L 72sockaddr_infEA~D R A

HAE AT

VY RIEET 5.

Z0t, listenFITZ 547 ¥ b & OEHE%E M
VYA BEFROMIL, backlog TIRE L7282
fibhs.

#include <sys/socket.h>
int listen (int sd, int backlog);

listen B ¢ CHESL L 72356t D H 2> Haccept THEE

294 T FeDBEERRIET LY v FEEK
L, EDTARI YT %BRS. 7I3A4T 2 FED
WEE, COVry VAR T EHCTTD
N5, Bol2Blx, DEDacceptHBDITUH L
T T3 5.

#include <sys/socket.h>
int accept (int sd, struct sockaddr *cliaddr,
socklen_t addrlen):

3. & &

ZA5 L %G1, TNEN, readPA% & write %L,
F 72 ldrecvB E LsendBI B IC K - TiT b 5.
read&writeld 7 7 A V~NDO AT TBZ UADH
¥BioT, BHEzAEL.

#include <sys/socket.h>

int recv (int sd, void *buf, size_t nbytes, int
flags);

int send (int sd, const void *buf, int nbytes, int
flags);

FNEN, sdTHqRESI NV Xy P2 HWT,
buflZnbytes?Z 17512, buf®NE % nbytes?2 I %45
§ 5. flagslZix, MITHET LI L% ITNIF0
ZfRET 5.

4. UM - KT

WREOKTICXcloser HWwhid X v, 215,
T2IEREE DA EER L2 WA, shutdownB ¥z
W83 5.

#include <sys/socket.h>
int shutdown (int sd, int howto);

howtolZSHUT _RD (%13), SHUT_WR (#%13),
SHUT_RDWR (%%1f5) #fETAHI LT, £&D
Bk 70— XS ¢ 2005 H#HT5 I ENTX S,
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TN—=FNT =Y AT A

5. 7’455 LE

T 2947y MilEyr—n"—fllo7Tar 5
LB % RS, N—=TVHHIROMBRT, =T
ETHENVTWE., EBoTar7 54T, 2oz

5 —

BT, TNy FORERE, Tar T Lo

BWReA VT F U AR EICKRELSEETLOT,
== (AR

{

#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>
#include <unistd.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#define SENDMSG "GET /index.html¥n"
#define BUFLEN 1024

int main (int argc, char *argv[])

int sd;

struct sockaddr_in servaddr;
char *servname = argv[1];
int port = atol(argv[2]);
char buf[BUFLEN];

int len;

/] AR

struct hostent *ent = gethostbyname(servname);

// socket Z{ERk
sd = socket(AF_INET, SOCK_STREAM, ©);

memset (&servaddr, 0, sizeof(servaddr));

servaddr.sin_family = AF_INET;

servaddr.sin_port = htons(port);

memcpy (&servaddr.sin_addr,
ent->h_addr_list[0], ent->h_length);

/1 1

connect(sd, (struct sockaddr *)&servaddr,
sizeof(servaddr));

/l FEE

send(sd, SENDMSG, strlen(SENDMSG), ©);

/1 =5

len = recv(sd, buf, BUFLEN, 9);
buf[len] = '¥0';

fputs(buf, stdout);

/1 G, KT

close(sd);

return 0;

X2 27547y MIoTarS LH

6. bW I

2y NI —=ZWEEITHI OO TA TSIV

OWTHH L. REaTIE T—%752raE

EA3% Har

(UDP) REMIORLY 7, TPv6TDMfE 7% &I
DWT, RIEOFFFRY FH 2T

#include <sys/socket.h>
#include <netinet/in.h>
#include <unistd.h>
#include <string.h>

#define BUFLEN 1024
#define SENDMSG "<!DOCTYPE HTML/>¥n"

int main(void)

{
struct sockaddr_in servaddr;
int sd;
char buf[BUFLEN];

[l T RLVALR— NEFERE

memset(&servaddr, 0, sizeof(servaddr));
servaddr.sin_port = htons(80);
servaddr.sin_family = AF_INET;
servaddr.sin_addr.s_addr = htonl(INADDR_ANY);

// socket Z1ERK
sd = socket(PF_INET, SOCK_STREAM, 0);

/] 7 RUVAEY Y NOBEST
bind(sd, (struct sockaddr *)&servaddr,
sizeof(servaddr));

1] 74T N OB A N
listen(sd, 3);

/] 74T NEDEE

while (11 ) {
int csd = accept(sd, NULL, NULL);
recv(csd, buf, BUFLEN, ©);
send(csd, SENDMSG, strlen(SENDMSG), ©);
close(csd);

}

/1 Gk, #&T
close(sd);

return 0;

X3 Hr—rn—floTa s L)
A AR AR
[ # B )

95 1Eh bH&

V&

W

B

1998445 MK F R b T R Fe Rl g+
AR USRS, (LOREBF, I
HR M EAGEN, FARMERIZ, T

| YRS PRI R KT, BUE, TH
THEFEMPRHERIZ. Ry 1A

i SIS AT ADBRIRER. HAT V-

RN =3 AT L55, BREXFOSH.
Bt (TE).
E-mail : uchibori@ube-k.ac.jp
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F 1 1O B # B B &7
Ao M KT
L e F L ADHY, FraAuy 7 T7IE1989%E Y

20094 3 HiZF = afifEBE LCTF = I CTHEE
BOTHRHWODOMIZH 3EIME X /2.
EEZREZA, EHFZF - aBAENRTELFET
F = RS B HERIETHER RO [H L BE 3 & & v 9
WRE L2 DOTL2EL, Fzada—uav 3o
EZIMBETIONBEZONIZNE) 2HR L
WER 572, 3ERKSLESTRFoIITHLAILD
P72EE DL )R, 2440 Ld 2ot

REEW, EHEEZHMTL L9105 57225 ) Th 5.

SN ZFDF = 3 TOBAEERO—mz TN L7z
Uy,

2. FalioWnT

21 FrTaA&EBX

FrapETIAAD5 5D 15 (7 18866 F
Jikna), ANORFALL125o 1T (#1,03475 A)
Thb. LHLHEHBHHEREE, #Hi, BREER SO
% OHREEIERL, UV HROWHE
WD BECHEBRLTETVS, FHHELT,
F = I TIZHBRNZ S ANEE TENI AM 23R T
EL7:0W%EHRE L TCREINLGMENEH 7259 T
H5H. (EBIETF = IBFPIE DS ORE % 5%
FAND DI B RBBR T E— NV EEmLI-Z &
WL o THREETTF 2T =258 57285, F
RELTAEOBEEZRV L) —HidbdH 5. )
¥, FrR 7Ty s ERLEARETHY,
HAD S D% { OFBRAFAENF = 3 TR L T
5.
22 FrODMIEELFES

F = TEHE R IZR BRI E LT 7228,
BAETIIHRRICHE SN OB —RIWTH 5. F

WY, F—ayRof NI EL, dbidR—5 U F,

FiFA Ay 737, EidA—AM)7, HigFA >
CESEAHT .

2444 A5 H  EARZAT
YCKD¥RR A BRI E RS
(FrfEds  T485-8551 UL/ INBC T JE I 2—250)

H43% W4

O — NI D IERBIAHEE, 1993412138
O— NEESIC X o C, Fxabxay 7% 712558
Z L C20034F 2 F = 2 XEUWCmME L 7-.

3. FraODOITEREM

Fx GRFELTEADH ZROIZF WD,
TINDEEIZEY LD, 2O — M5 I
A9 BPICRBRLTHS 1 E50HTES2 (BE
1). EZDA=N—=7EHHE VTV LARHER
%L [Skodal &H 5. [2a% | ?WRITHKTL
NIAEFICH EF 2 TfET [T aay] L#Hz
TNz, HA—H =Wz IEHA, 7XUH, F
A, A Z)VTEHL2DED XA —=H—ZHHTL B8
FrAZOHEXA =T —=PhHolzDh, LI EEH
Hotz, LPLEENSHEHTHHID T I NHMNIZ
FEoTWhs LN Y25 X7 FaTlE—
BV 2T R#FoTWAA—H—ThHbH TDYaa
FIIHEEHER 2O/ F I Tho b RER
BEDO—DTH Y, ZTOHIZI9504E1C 20> 5196044
WCIZERE S ) —CTO IR B S o/, JhpE F %
RS ZDL ) BEFLEEREREL T2 E W) iE
PRF 22 ANOFEYTHDHY, FHMHOEHTLDH
b, BEGHOLBIEZZA NI AT—=F VT V—F
DAETIZAS>TWDED, FA Y ZMORKMNE&EIZE
(&R TWwW5., FraoFEiimbho—>72.
FAYOHMACHEL & ¥ 2 a #3572 Mg

FEA1

FraBHEHE Y23
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248 PRIl WAL R S

TANERHLERX = —D—D 5 L\,

F A THHIEZBDTHS, BEPITILOT
IANCVWDODNTHRIZE > -SElH L. T
[Fza N, WIMTHOHSTHEIETS. &
B SIHEERROF « I TR AEIZ Y ¥ A0
YD, MEIAR L TWinb 72 KRl
55 DYIETFIZA DS W7z OR D> TH A
LR Oa—%2{foTHEZH) & L7
EWVILDTHD. HENICKHREOF I TIEZEHT
B, FREF o adE I TERM 2 B
TR BHEDPTELHHO—2HO2b Lk w. &
LTABIZHAEDOF 22 AT IDRX U5
T A =R T WV B AU ERR 7228,

4. & ]

HXHRF L AaOFLTINTEFE LTS, b
Lo F o I E STV, FINIT
M TH NROBEHR T O—>TH B 720, LA+
T UYRA=NIN=TRNEADZ L, JEHDIZIZHE
B Ei 5720, WEIIHEFECTMENEFTETL
9.

TINHNTIE, bIa (BEEE), xbo
(HF8k), WA &R TN DIZ & A Lfif
WMATHIFT 5. WIFH3055%5Hh24a v+ (#9120
M), 9053423322 )V (F160M) & IEH ITZ .
COYFIE NI A, A, NZILETEBAZLZS
Abanb FIFANENHTRZTHRY, B TLE
ZNXER 2 DO THNOBE T L {flioTw
B, PZREICAVICRE#RLCRAEDTFA L)L
TWwh., A TCOBE T—FLVDIZR)
D FWIZHRI T ZHEICDH > TORWAAH
DEVTOBAR) HEEN VL.

Sk k5B E, SRWEES, HEADS
CAEATVS 72D, LIFLIEMY AV g TR
HEVHEEINDL, RO FEELBIMT2HFNDH L0772
D, FTOBICIIAPBEAERKEL 2DV RWiix
LTWABHT, FEFILEIEIDA—IS—TLZDEN

FE2 Fxaf#

EA3% Har

o TWVE R EDEREMEANT YN T 5. &
DIERFF = I THREL AN Z2%ED ) A CTHE
72 BT, T 0FzaEFEOHARAN
WEoTF B (FHE2) A AEXSLIZIEW
W, HRETEHE-7MRICIZAn) —, ikt
HAEZ L BHIZEXRLON WD TH S, SHTIE
HWHDORKFA—IN—=THRRETE-> T2 0T 575
FRFLHAEIE) EMEZHET O THI L
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Vertical Vibration Suppression of a Railway Vehicle by Damping
Control of an Air Spring with Flow Control Valve
(2nd Report, Performance validation by numerical simulation with a single vehicle model and the
running test with an actual vehicle)

Akihito KAZATO, Yoshiki SUGAHARA, Reiko KOGANEI Kazushi SANADA

Air suspension systems are now widely used for the secondary suspension of railway vehicles. To improve the ride comfort
of vehicles equipped with this system, the authors developed a semi-active damping control system of air suspension that has a
flow control valve with variable orifice between an air spring and an auxiliary air chamber for Shinkansen vehicles. In order to
validate the effect of vertical vibration suppression with a single vehicle model, numerical simulations, bench tests for a rolling
stock test plant and running tests for a Shinkansen vehicle were conducted. Consequently, the following results were indicated.
The numerical simulation using a proposed model of air spring and 5-DOF vehicle model was able to show the effectiveness of
vibration suppression. Controlling both the translational vibration mode and pitching vibration mode of car body was effective
in order to reduce the vertical vibration of a car body in a frequency range from 1 to 2Hz. In a running test, the system
reduced the vertical vibration acceleration PSD peak value (14Hz) by almost 40% compared with that of the case of not using
this system. Furthermore, this system was able to reduce the vibration of a car body in frequency ranges exceeding 2Hz
according to setting control parameters. In conclusion, this system was effective in reducing the vertical vibration of the
Shinkansen vehicle.

Key Words : Vibration Control, Air suspension, Flow Control Valve, Numerical Analysis, Railway Vehicle
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Table 1 Numerical values of air spring and vehicle model

Param. Value Param. Value
Ay 0.196 i My, 293%g
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Jg 121x10°%kg * nf R 287ni /(s* + K)
Jn 1.33x10%kg * ni T, 293K
I 128x10%kg * i v, 25 %107
Ky 4.62x10°N/m Vy 7.0%10nd
K 269x10°N/m 4 36x10°
Ly 25m K 14
My 27000kg N 54.7rad/s
Mn 2610kg
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Fig. 17 Acceleration PSD in running test
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Development of Pneumatic Rubberless Artificial Muscle

Naoki SAITO, Takanori SATO, Takanori OGASAWARA, Toshiyuki SATOH

In this paper, we propose a pneumatic rubberless artificial muscle. The working principal is the same as a general

McKibben artificial muscle. The rubberless artificial muscle uses an air bag made of an aluminum vapor-deposition

polyester film instead of a rubber tube. The rubberless artificial muscle consists entirely of non-elastic materials. Therefore,

it is necessary to design the muscle in consideration of the geometrical relationship. An expression for the design of the

rubberless artificial muscle is derived. We confirmed the validity of this expression through the evaluation of a prototype.

Furthermore, we examined input/output characteristics and isotonic contraction characteristics and isometric contraction

characteristics of the rubberless artificial muscle as fundamental characteristics through the experiment. We confirmed

that the rubberless artificial muscle efficiently converted inner pressure into generated force and contraction displacement

compared with the general McKibben artificial muscle. The biomechanical characteristics of the rubberless artificial muscle

are the same as a human muscle.

Key Words : Artificial muscle, Rubberless, Pneumatic system, Design, Biomechanical characteristics
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Fig.1 Parts and assembly of rubberless
artificial muscle
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Fig. 4 Cross sectional diagram of the rubberless
artificial muscle and design parameters
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Table 1 Design parameters of prototype of rubberless
artificial muscle

Target Contraction 4X | 62 mm
Diameter of Sleeve (Natural Length) D, | 101 mm
Angle of Mesh (Natural Length) 0; | 12 deg
Angle of Mesh (Max. Contract.) 0. | 547 deg
Margin at Free Edge of Artificial Muscle ox | 25 mm
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Table 2 Comparison between calculation result and
experimental result of prototype of rubberless
artificial muscle

Unit [mm)] Calc. Proto.
Sleeve Natural Lsr 1582 160
Length | contracton | Ly %23 |98
Airbag Diameter D, 3980 40
Max.
Cont. Effect. Length Ly 9113 93
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Fig. 6 Rubberless artificial muscle to which
the size was decided by using the
design approach
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Fig. 8 Relationship between pressure and contraction
ratio when inner pressure is increasing.
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Fig. 9 Relationship between pressure and contraction
ratio when inner pressure is decreasing
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Repeated Positioning of a Pneumatic Cylinder Using Proximity Switches
(1st Report: Braking Method)

Mohammad Taufiq MUSTAFFA, Hidetoshi OHUCHI

Applications requiring accurate position control of cylinders are in increasing use in industry. Pneumatic cylinder
systems have the potential to fulfill this requirement due to their high speed and reliability at a relatively low cost. This
paper outlines a technique of repeated positioning of a pneumatic cylinder. The system runs with a sequential on-off action
of air valves as its basic control algorithm. To acquire accurate positioning at the time of each operation, three proximity
switches are installed for one desired stop position to detect the slider passing as well as its velocity. In this scheme, less
deviation of the stop position can be obtained by braking within a certain range of velocity which can affect the positioning
performance. It is experimentally suggested that there is an optimal velocity for starting to apply the braking. The results
are analyzed by simulation to validate that the existence of an optimal velocity is strongly related to the frictional

fluctuation and the braking characteristics. Finally, experiments of repeated positioning are conducted to show the

effectiveness of the proposed braking method.

Key Words : Pneumatic system, Rodless cylinder, Repeated positioning, Braking, Proximity switch
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Fig. 2 Deviation of the stop position
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