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Flexible preassembly platform of high speed railway carriage

ZHOU Yong-jie', YANG Guo-jun', MA Chuan', YUN Chao’, LI Dong-jing”"’
(1. CRRC TangShan Co. , Tangshan 063000, China; 2. School of Mechanical Engineering and Automation,
Beihang University, Beijing 100191, China; 3. School of Information and Electrical Engineering
Hubei University of Science and Technology, Xianning 437100, China)

Abstract: Aiming at some probolem of the high speed tain carrige preassembly,such as non-reusable, poor flexibility and low degree of auto-
mation, the high speed railway carriage flexible preassembly was studied. The preassembly composed of the internal and external walking
gantry and corresponding manipulator was proposed. The power of the internal gantry manipulator positional movement and positioning of the
assembly points was provided by the external walking gantry manipulator. The flexible assembly control system combined with PLC control
software and human-machine interface software was achieved through development of distribute control system based on delta touch screen and
PLC. The pre-assembly process automation and intelligence was achived finally through the PC software planning and management. The ex-
perimental results show that the system can realize the real simulation of the railway carriage assembly environment, and accurately locate the
position of the key components inside the carriage, further more it can flexibly configure according to carriage conditions to achieve a number
of functions such as flexible assembly . This system has some practicability and promotion value.
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N T T BB ) T T 97— R A 7= 2
0 5l = g e TS T e B S LA 8 7 T B ) )

W Hm B EA:2016 —10 -29

ELWB : h PRI A SR BT H (5212302-X325)

YEB BT RS (1984 - ) 53 WAL R, RN G S PRI T 27 T AYAISE. E-mail: zhouyongjie@ tangche. com
BERRA AR H, W, JH. E-mail: ltokyo@ 126. com



. 246 - HL L,

™ % %34 %

TR , 3 7 WV 220 4 64T T 2o o (2
PO PR — P R AR E 77 50, X TR HL K 4245
RIWAG ] H— AR SR AT PR L, D s
e iU PRy d S b T A o sl = LT oL
TR E N2 LKA TS, R
S IER YN RPN 2 i SN S ey
A TRHLIO TR R DRI R e 2 R A X
R P TR MO AL AT T — 2B 50 [ Ah
FHEAS R B M AEAT TR 29T, TR X R
SHETC I M e I e /A AR | P 2 T 14 4 I A
AR AT E R AR T T i T R U 0 I A 5
T ML N2 0 25 T A ) AL e T R
R T ALV A A e, i PR A0 v A
77 BIRAE TR RO S AN 22 0L, % T 8 % 4 R ) e
B H RT3 R DT IS ORI A RARZ , SCHRE33-34 ] 7
RS fe R TG TE 1) S PR AL T AP ol R GE kAT 118
I, T e R AT R A S (H kAR P AR B
773, R B TR TIC AR 09 2 PR e A 1
HEFT P IE , — R 3 1 T —Fh 4280, JF HL R e
AR AR N TS8R, A G A 3k b F90 IHC A9 5 5028 T
AT R BT K

DR e e R R TR IC - 5 Y ) R e R
P, IR S B F SR B B, AT ORE 7T o8 4
P e K A R SR TR PIE AR 8 LA R et I B A 7 1Y

1 SR CE - & P R 5t

1.1 TR EYMER N SR

RN B BT A e R AN
s VS RG W ERSE AT A
AR B TR T T A, AT AR 8% 0K 4 45 4 R i o
HEZR 2450 LN TR s T 45 M. R e &
o Leh ZOBL AR IR T AN IR SR T A5 R
b RE M, F A= e R LN R T
PN ER B T AR o R, DN TR R G A R
H1 SMHE 28 7 &5 4 o S48, B MR ok U A1 TRE R 1 45
Ha) 2B S M TR I R G R AL, R R AT BT AT
1, 45 N T BT Ji 3 44 A ke T B R b o 7 R B9 B
A Dy RE R PE 2 T EE R AT WUR T, 33 i B OR P A BT
140 BEHE B 2 7

R M UK I R SR TARPERE R An A 3% 1
7R o

F1 SEFEMER RFGHEREIER
T4 F TAEZK

TIRE FO S 50 °F 5 W PR A< S/ mm 28 000
T2 P 2 2% B B 5 J/ mm 5 000
T e e A5 A PR 53 5/ mm 5 000

SR A5 (VA B/ mm +1

FEe B o (PR R R 3R kg 150

ABEFEBET T L ASMTERTTO AWATE T
"] BAH R B8 ST AL 2 1 A v B 2 R 20 P T T 2%

ge, A5 e 1 Fs .
ST ]
SRR T

SMTAETEN]

WATAERT]
PATHUT

K1 kAR B - &

HIPE 1 a] UL, AT E T T T e A B T 322 3
4 ANBRBILBRT , IR I ST 8 Je 1] n] SR B b i
fetgiash, iigas s 2 AMA R AL 33, ARYE
it ZL TR B FRIF B 20 A 1 D0, 76 T T 22000 A7 0
EI7 IR 21 A4 3 A4 A B AT HUR T, (%A
PR A BA ML SR R G, Hoa s 2@ i A ET]
PUBT-XHL S , ANET T30 BT 9K 3h 58 i
1.2 FEEBRFEENMFNA

SMTETE TR S LA T 2 258 B8l 1 K3l 1) Ty
AE, Hag THIE e ek 3 A AR, i 3 AR Al
YRS R GELU, N T TP TR B3l dkah, Je 1 £
B RGN T Sk EARBEIR S B . NATE
Tl T THUBR T 32 258 R T A2 (01 D BE , BAT THEE |
4 ks 3 A A . fERMEBEER RS, AN E
FIHUBRTF XL , th o e 1R S AL T 38 3h 5¢ W A e
(TR PRATHUBR T 12 3h 2 45 72 0 B, ad o 4 ol P e 1)
PUBRT45 B B2 A0 ] [ 2 9 e T IHLBCT 4% A il Y
PUE KRS W TPAT IR TR 3 1 23 s iseit o7
2, R A7 BT B AR IE T 8 R GE A R M5
BRI, O TR BBl R, AR T AR



53

JEKAS 55 - m B R A TR C T & B HIFSE - 247 -

2 R RCHE I R gt

2.1 EHREE T

TR R T M TR T 2R 4 4 i 2R G AR R A
AR EET R 5. WER ERFEAER AS0H L
2= THEHL(IPC) K fbdbilie A e i 140 R gt N e )4
R GE 3 Kt a5 R L5 WA 2 Js

o T e 5.- :
L [pcd] | e |

S waeT

é PLC5 il Bl il ;

L | e i)

5 | fetew |

| [pLow =

Pyl TR :

K2 Rk e & h R G I E K

TP 2 Al B R Ge bR TRl s
it L3 B A ik A T8 2 B R R4S PLC,

(L) &l JZ &t & 5l g f #% W &
DVP32EHO0T3-L 1 DVP32EHO0T3 41 i, %l )2 &
R AR R BC P ) R GE Ry rhoLy, PLC F2MOK A
Y # RPN A% Il o AL TS R 2 Bl 4
XA R HUBRER (20T G 45) £ Rl A (55, 223
IR SR AL B, AR AR B R AR 45 A L HLIK Bl 3
Ko e s s Pl 18, B AN T THLI T
% B o

(2) RGEPAT RSP il R G AR i 1 4%, T BT R
Gerh BPIRER BR AR RS AT . TR
AR T KBTS N A e 1145 7 B 4] ik F AL L F
SHECAIEL BT THLR T 45 B e R 0 36 1] o 3 %
LB is AR kT 45 o

(3) ARG A= I il b 57, T M 42 B SR 1R 9
KRG ITIRE, FEXNNIME T TEM B .
ST TSRS T 07 A5 2 A e T AT HLAR T
(EEAEE AJETTHUE T4 A B4R PR A DL e PLC
AR AT

(4) DE TN EEE M ARSE S LA R
GE B R AL Bk T e T A
2.2 EHRGEHREERIT

BB R G MO, 70 0 PLC FE il 34T

il SN NG TN W AR BE 0 2 € S I S N 1
¥ PLC 5l o 285 52 ok, PLC AR R0 453 5 2 1Ao7
FILAH N 4542 1 6 2 1 [) Asf 1) i 450 42 356 066 i R ¢
BT FE T A A IS E NIRRT RO SR T
E R R S P PR I R G T AL B2+ S
$& 4 R4y, 3 S ER B RS WL IR HI AR DL &
B s AT .
2.2.1 PLC #& 5%t

PLC 45 il B2 3 76 1 i 2 PE T e s ol R R 22
SREYRTEE T, R B ) 4R 7, o3 i 9 5 AN TRl 45
il D RE A A5 7 F LA 58 Al L A4 1) B 149 4 o, PLC
FRFMRAEME 3 i,

R
SRR G

IR d
ey

W SMET 1T AL
BT AR TR

AT AT~
R
2y

R

WAL TR T .

P TR T
Bl E AT
'
SN IR T4t 30
NIl THUR T2 30

BHE H bR E? l
/5‘;‘

M THUAET
i3 g il sh

SMIET DR T4 AL

o

AR Sl

ERINANET T E

ol

o

El3 PLC ZREFAHER

2.2.2  fRIBERAERE
MR AR 22 P T I 0 S e VR K, b o 4 i)
BOIHE— 7 R 58 O M S B R SR N SN 14T



. 048 - HL H,

™ % $34 5

AR W 5 ARSI U T 3 4> F iy BT 1 E v sh A4
i, 73— 77 T B 58 BN 7R B P AR A o R, AR
ISR> e W PAP ANERY L e BT IR s Rk B ]
SRR PRI, B g R ML S, 7 AR
JoC T T 48 P ot G2 54 il e P RO i e i B A
Kt PLC 5 A 5% e R, it el LSS 32 8] f)
szi%ﬁZTEﬁc%ﬁ@ j—%\ﬁﬁﬁn@l 4 F)Tmo

,
(a) el 17k (b) HLAR Tl

K4 fuldse AL

3 WCRBCRAE B

R AN AT R0 2 O AR S A Rl B A B
T2, — W IR ) g R A R PN 2 2 B A A A
TN s FroR .

11130
11272
1507
: 1458~
>,
LBl a7 o
!!!-tt }
AN //‘:" i : ' \ &
2 23 |ag/ 54 »‘
NN B =N g : a
AR | =i "= LR
. it 3 TW i
s A b i b |
t | / {
[RERYoN / { i
RN AV i \
W ot f
WONALS e 2
% JRTI
B |
~_ |

PSRk 4 AT 0k e T AR x A

MBS Al LA Sk M2 6 44
DB T R MR, FRTUERA 9 A B
AT o T 58 WO 12% PR s 2 IR 11 TR B T
ABEFEE SEARE E s O BN TR T3R8 3 — 4~
Je TR T 2 1545 2 A bR 0 B, AR5 THI A5
SR RE X I R D T AU T L ST HE S N 2 T TR
T+ 0 B0 4s TN S48 12 HR B 52 B A JEE R
TR 52 A AR 222 o7 B R P i) R G i 33 A S
NN IO 5 2582 s RO A2 2L, BPF A sl sk

pARESEIVIE I SR AR ARE IS B i 7 EXIE h el VA= 94
R SR PR R B A e T T & LT ARG T ATEN
e THUR T B4 1 C YRl SRR RO R A HE A C Y
R _E S8 RN PRI . T AE BT AN TR T AR
FIER] T SRR O RGE  HUM T A e 5 &
TR A TR AR oA A 0, DRLIHAS TR 2 78 £ g
DR PRE IC I 7 RORE 7 2R A R ah SR, P R S
AE F S92 HUAR T 3 248 5 07 150 JICA IR ) R T
T i Ead o H Al HHZ Tk e 15 BEIE WA [R) 4+
BB R0 ATE T, JF O R T Bk E i )
ATRIE . SE L T RMEPCRAC

4 KGR

T B UE R R AR SRR TR P R e Al Ak, AT
FHAT TS . iz & B AN S
SN TS5 B TG iz 3l , 8 o [ 72 A [7] 2
S CRUME, FAE C BURE AR N7 B e A A4 42 R
FPE S T SR AU G R 2R TE B I3 A Af 2 {2 42 R G
ST IIRE , SR 1 R G 0 07 1 KOE ARG
JEE AT R RN BAIE T 4% 1) R e 00 m] S, B
W T RER RO R TR A R 5
Y 5 RBCRINIE 6 FTR

S -
Wﬁ'%)&l]
| .’ L PATHURTF

' -ﬁ-—'ﬁ'-'u- S

.r w0 -..; ‘av' - :
SMTERT] B

K6 kBRI 5

5 ZE5RiE

ABIFSE LA e 85 4 R e M TR TIE 2R G TSRS 42
B TR RCF 5 B AL R A OB, A i
Semb b e 4 R T PLC AR A AR L il A 4
G VAR BA B3R R RS ROT & T 4261 &
Gio AR IR G4 & 2R il &R
GENMLSZ H A b, BoA BE B R D RE 4Tl |
PGS Al SR S0, A BRI S I A
6o ZAGHATNEN S TEE M S
IR SR TR RE AR BT, A R0OF0RR 1 3 B e R v 8k 4
JRASRAETCRE B F S E AR T 9 25 1, o e g fe ik 3
Il o K S ) R



53

FEIRAS 55 TR R R R 22 A T e S 5 B 9T <249 .

T ARWFOR R 5 122 2 0 e ik —

AR R TR C R R B S O T R IT Y .
5 Lk ( References) :

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

BYRAR P S BT RO 1 C L L TR R R
[T]. fizs il i3 A 2013 (20) :99-102,108.
XIS 22 i Ak, 45, JE T TRE LA R BRI
ML H SRRk [ ] B2 ,2012,33(5) 144-50.
B E Bt BRI TR il A S P SRR AR AR (D ]
T L« P TR TR 24 B, 2007
2= IR, ZER S BB LIS 4 R A TS WA R e R
[J]. REBBER ,2005,7(5) :46-49.
B R B F TR R S R s T RS AFSEID ). b
I TP TR 22 B, 2006.
TR, DI R BI0 A T T 2R 4 S B R B F 9% 5 S R
[D]. B 5L B BU B TR HLE T A2 2B ,2007.
LM, T A, R a4 B A R e A T R A 5
[J]. IFRHLEE R il 15 2R 58,2006,12(7) :1042-1046.
TR AT, 2RI A3 A AT T T 1) S R 1 B R T
WRCIE AL R 5T ()], T E ML TR ,2006,17 (22) .
2402-2405.
L. PRI T A A S AR ST [ D ).
Jbat  EE R AP TR 4B ,2003.
i G TEE T 36T BB B 2 AL AT 32 e vk 2%
BB AR [T, A6 50004 i R K #2242, 2009, 35 (1) : 65-
69.
Wridcii. W B AL ) B 2 I S SR R S T R A AR I &
[J]. Bl —1&1k,2000(4) :14.
YW, W78, &b H. Me093399 T ML B — 1A 1k 22
Rl R BE T AOBET B (1], o E S Fr A4
Al ,2012(19) :39-41.
WA, B . BT T LA AR CAL SR 2 i 4 A
[J]. R RS AL R K224t , 2014 ,46(2) :181-189.
T #,% F, 7M. WL R AR ()], AL
MR il v 2006 (11) :88-92.
FRULAS. KA ML R A T ]. s s F R,
2010(18) :52-54.
MRE A, B, A B RILBU A 32 T BoR BT
2. o E kA5 B4 ,2009,38(9) :21-24,28.
Fadl BRIEAE, BRCss. WHLZR M e T 56 R R %
KIS A il AR 2013 (17) :49-52.
S E AN KPR R A LT]. s h AR,
2005(9) :28-32.
=L BURRHLBCE R e A R [T ] s Bl
HA 2011,22(5) .14.
ERE, T ORH W ETHOERMR 18R A

A5 AR

[25]

[26]

[32]

[33]

[34]

AFMRI RG] HEVURS A S TR, 2010
(5):90-93.
FR2E0E, TR ST i Al 2R A S A B A=
PEERNHLT] R TR 58T, 2015(21) 11774,
RALIR. KA BCLRFAR IR K A e[ 1] AR
H1,2013,40(11) :132-134.
GET ORI, K S AL B S PEDLAE N IR A 4T 5K
AGE[1]. WU T RS A 3h1k,2006(2) :75-77.
AMMONS J C, LOFGREN C B, MCGINNIS L F. A large
scale machine loading problem in flexible assembly[ ] ].
Annals of Operations Research,1985,3(7) :317-332.
BUKCHIN J, TZUR M. Design of flexible assembly line to
minimize equipment cost[ J]. IIE. Transactions,2000,32
(7) :585-598.
ASADA H, BY A. Kinematic analysis of workpart fixturing
for flexible assembly with automatically reconfigurable fix-
tures[ J]. IEEE Journal on Robotics and Automation,
1985,1(2) :86-94.
NICEWARNER JR E R, FRINAK S L. Three-dimensional
flexible assembly of integrated circuits[ P]. U S Patent;
5776797,1998.
NOTTENSTEINER K, BODENMUELLER T, KASSECK-
ER M, et al. A complete automated chain for {lexible as-
sembly using recognition, planning and sensor-based exe-
cution[ C]//ISR 2016; Proceedings of 47st International
Symposium on Robotics, Miinchen:; Vevlag,2016.
JORG S, LANGWALD J, STELTER J, et al. Flexible ro-
bot-assembly using a multi-sensory approach[J]. IEEE,
2000(4) :3687-3694.
HEILALA J, VOHO P. Modular reconfigurable flexible fi-
nal assembly systems[ J]. Assembly Automation,2001,
21(1) :20-30.
MENG Z J, WANG W, LIANG X, et al. Plug-n-play mi-
crofluidic systems from flexible assembly of glass-based
flow-control modules[ J]. Lab. on a Chip,2015,15(8) :
1869-1878.
WU N, ZHOU M C, LI Z W. Resource-oriented Petri net
for deadlock avoidance in flexible assembly systems [ ] ].
IEEE Transactions on Systems, Man, and Cybernet-
ics-Part A: Systems and Humans,2008,38(1) :56-69.
AR KA, M, GF P TR I R M S T
U TSI 5E[ ] HLHL A2 ,2016,33(6) :704-708.
R R T IVET, A R o Bk T A U8
M RGBT ] WAL R B4l - FARBR7 R, 2016,
34(1).113-117.

[4RiE. 2= ]

N4 B R BT G B TRTFE [T ] MLRL LR ,2017,34(3) 1245 -249.

ZHOU Yong-jie, YANG Guo-jun, MA Chuan, et al. Flexible preassembly platform of high speed railway carriage[ J]. Journal of Mechanical & Electrical Engi-
neering, 2017,34(3) :245 -249.

CHLHL THE Y 247 - hitp : //www. meem. com. cn





