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Abstract :  Accelerating the intelligent upgrading of steel structure manufacturing and developing new construction methods are
the key tasks to promote the high-quality development of the construction industry, and are also the main direction of
advancing towards a manufacturing power. The manufacturing of steel building structures is a typical discrete
manufacturing production mode, which has the characteristics of low standardization, small batches and diversity. At
present, manually-assisted mechanized production is mostly used, and the manufacturing production mode is still
relatively outdated. The difficulties in realizing the intelligence of steel structure manufacturing are mainly reflected in
several aspects such as the low degree of intelligence in manufacturing equipment, traditional manufacturing

techniques, and insufficient digitalization of production control. It is of great significance to study the key technical
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issues of steel building structure manufacturing to realize building industrialization and intelligence. This paper

conducts relevant research on the planning and design of the intelligent manufacturing production line of steel building

structures, intelligent equipment and advanced manufacturing technology, and digital control of the production

process. Moreover, the feasibility of the intelligent production line is technically verified through the digital twin

model and the joint debugging and linkage test experiment of the micro production line. This study plays a very good

application demonstration role in the design of steel structure intelligent production lines and the upgrading and

transformation of existing production lines.

Keywords:

I 5 AF 57 Ak & A B AR AE 9B 1] T 2020 4R 1K 43 Bl
RUCEEE SRR T AR R MR SEL) &
S A R SR Tl AR KT A R AR TH I, i pR i i 7 5K
e A Sl SR o B R R o B A Al SR T R R
SRS T AL R RE AL Y R AR, o R
I R AR o BT AR e AL S S TR R, BE R
A7 e A 385 280 A 0 T B, Al A Rl R R ) AT 5
Ji i .

T M 45 A Al o A 2, LU/ Aol o 3, 1
A v B2 R, A A AT Ml LB R T 44 09 2> ® I i (9 T 3
T AL N 5% Zedv o I JUAF 2% M2 F L BE 1 2 A1 i 3R B
(14 72 Ak 3 SR A T AR A e sl AR i 138 43 /N
BB S8 K Al B T, PO AT BOR AR HE R B 38 ¥ 5¢
H Rt — e N R PR P . BEE A AT Y
AW A, T R E RS R ) R SE A T A A Al
MR B RE TR E 2 A A . A&E It m
B 45 A A Ml R A R 1 R TR TR ) ) T R 2 e v R A R
BRELSETE L 5, I $R T Al T 5 1y R N 44 B 51 AT
NASY-478

B 45 ke o SR A i R B 4 e A
T, JFL v R 40 o 9 A A TR RIS e A G B
o SRS ) i T R Y R O A O A,
iR R AT U 20 R 28 AR RN i T A
e WO RS LA A5 RF L, AT 22 2R N T4 Bl i MLBR AL 2R
707 3 il i AR O SRR IR . gk A sk AT
PEalk B 2 To ik 2 H A R B R AR e SRR A A 7
Ko PG, T Tk HLas A il i e 4 A0 il e 4 RS ik
TV BT A 5 S ST ) T BOR B A A A
I ) 3 S iy At SR 4 A o 3 ) R R TS ]

TERCTF AL BT Mt 2 A i BT L, P 2 L R
FHIPIE T REWII . B L% R T BIM SR 1%
A RN s e T BIM B R 78 X 57 4 25 4 i i
P BN R B R IR T S5 R i BIMAF B AR T 2k
Al A B AR RS 8 TR BT L. CHEN
AN fie g s ot R A RO AS  9  1 I) RE  st F k
B 45 AL ) & BIM V- 5 5280 T #9450 T ) Jd o B 4 T
AL, %8 A Bl T8 B D3 TR A o A R AR

steel building structure; intelligent manufacturing; advanced technology; intelligent equipment; digital control

AT 4 v 1 3 ) A A BRANOR o Ll v T AR A PR
ST 7 A 4 o 3 B B AR N AT TR R L BT
T BIM $5¢ AR TE A9 45 46 B e 1 3 b0y o8 B2 N 38 5 i
L AR 235 4 8 500 o o 4 2ok RS R IO £ BIM B[]
&, T BIM {5 B 78 8N 45 0 %l s 1ok s B4
PS5 22 8] 1) v S B R R BT AR R R SEEE T X AN
EEFIN T T 245 B S mE i s R R R g
HERE Y ST 4 . MOURTZIS &R T —F 3 T4
W I £ £ 7 W s O L 3 0 SR A I 3 B 46 A i 3k
P DAV B 7= 5 A 09 & 2k, L BN ol R R DL AR
LRI B, B J 38 2 — A S8 ) 56 iE T 9% 7 VR AT Rk .
SKRIKO %48 874k Az 7 (0 M 28 LA 48 540 245 #0422
BLAS N AT A 2 I R I 45 24 1, ] UG J2 A Sl 0 25 4
] 38 7 22 A 5 e A 14 24 T Y 5K

T RE 2% A e B H5 H 1 T RS T R DB SE
R, AT RN TR AR R JERE O 45
G BRG] R T AL AN AR (B S HERE RERITR
5 T ) FE A SV A5 4 i v i N S Tk
AR R, S5 N TR LG, MLas AR 0 s
W R AL, TSR TR AL AN
) T MR A4 o 3 v A S B g, O R R 0 45 A 3 Al
WO AR TR T Jrm, B —E W E
) 5 I 25 ot S 8 R A A R A R o R
B KRB TR R 0 2 A 2 1 o 7 T
SE SR EEHLAS N RO R JT 48 A R AL AR A
O & FL &5 B I 12 fl 1% B 5 B IR BR T RE & B 4k g
B, e L& EENWEE AP A SR
FORIERE . W R AR A TR T L AR KR LA L AT
FERGSR , T A0 M B 3R T AR AL N 00 N R D R B IR
Z M R T H R NI R TR LA AN R B HE
AT S IR AL A BRI T v S5 20
T AT SC o 20 X 0 4 b o 3 o P A R S L g
AN #EAT TS, 25 3 3 W B 25 A AL 2% AR 42 T /R o
9 182l I FH A% R b 4 T T N S R R R A B AR EE L T
H ARSI ALER A 206 0 DL BOIE 3 B AR e, O
VTG A R R R A AOR RO A R R T 3R
FE E AN Z5 A 1Y & e ot 7 R B R AR i A A A T



513

I ST 2454 8 R T 2 O S o 17

SRS A BIRPL A N SR BRI A M B E LR 5
TEN S A7 By LT o BAR AL A A TE SN 4548 A4 7= h 1
B 7S JY L H R N ROCRIE AR B o
W5,

e 5 25 1 1) ik 0 Bl A A A T T, L e T
TSR A A B R 4 ] AR e R R
AHAE B T I B0 RS I 2 Y ) B TR A AR A
TP R SN SR AR BOR A T A A 7 R
SRR E T —F T RFID HE ARG B REFT R, W
H T RGN M SRR TR T A AR i R Y
Yk z g R ER 5 MR G, S A S BTN A ) AR e R
TR R A R . AR KU T T RO R
EHEMAREMWIIR G SR, I 45 G 2 JOh & R
MR T BIE R ERGER ., BRSNS TH
GRG0 R e A R, BRI R N R R RN S A
20 W R A, R AR P 0T & 48 (manufacturing
execution system, MES) VE g Az 7= 12 £ (4 2 il J i , 38 2oF
et BT R GEM B Sk A, S B RE R RE B RETRC 1%
VARG 245 1% 1 A S A AR 7= i BOR B FH 4R 5 T AR
7RIS BRAACRS BRI T A, A DR R B 45 A o T
HIASE0 T2 R R o XIS EE A X A R A 4 A )
A M 7 2 TR i 36 Ak R e ) SRS L B 5E T MES 1R 1l
FAll iz P OCHEBOR /T MES TE S Ak iy
7 JHASERL s B J5 8 MES B HT T — 24l , 93 T MES 78
R B 45 A 1 36 A Ml 4= 18] ) 32 o i b ) A 808 H o

L5 BRTIR AR 2 o A 0 A SR 485 R o) 3 Y R RE Ak itk
11T THRZEIE AT T —LE P I iR . H 2 3k e F 5T 0 A 4
AR (1) 2 S 5 R 2% OB T i T AR AR
T o3 e R E T A MRS D Bt TR ek Y
S5 N A A P 5 5 (2) Tl LA N R SR &5 4

ij

s.t.

2;2=0,y,2=0

ol s S A Y K I NFPL 5 34 %55 7 2 0 2
Bs pOh i U R AN Y IX B NFPE 330 % 1538 y T &
B WA (195 % S AERM 110 o AR 2 sy, %
i 102 % SAEBBE L1y A 4T, y, 2 5 o, 9 22 1 0E
IFP ;43 fif 1™ DX JaR 9 B8t 5 gl g SCHS R AN oY IX 3
NFPE# 330 3 3 2 10 % 50T 5 £, 8 2 319 NFP, 43 i
F ™ I B0 B R 5 e i SR A 1 X IR B R
P (92 % 4535 A KB NFPS 2 i ol 8 1,750 oy 9 05
BT 9 % % 5 0 A KB TF P, 2 vl 9 1, 75 0

kRi
agixi+ﬂ£’iyf< qg1+M(1 o uf?f)v 2 uﬁ?/: l(Z: 1’ B ”n)
k=1

T AL TR A2 1RO, A ALEE O (U Tl HLas
NB R AL AN AR BE A &, 5N T B RCR T A
g B Jr DA B0 A E R T A A TR A
B 5 (3) B Y BT A HOR 322 AT e — 28 T A
FR DR 2 M R B 1) B A R s B A A A A A T
9807 A BRI BE DR SR BE T AN L 5 (4) MIRBESE R 2
e X A SR 4 ) i ) BT Rl T R R R AL 5
AL F 6 A7 X S 3040 45 A il 2 2B 7 2k i R 2 i Ak
wr5E .

S A 245 e o R B A B0 X AT T B B R T 2
BN G il i 2 o5 R RE AL AR L AR AR 7 A R RO A
2 R RE T3 A R S JLAS T T o e X Db S B ) e ) B
FE, T SR T R AR AL, i AR AR BT, AR T
TH 5 2% R HOAW R BRI A 7 2, AU - AN A 1
B AE i A S B B T s ], i BB R T — & 5 A1
WA

1 HEIFXBREEES
11 HEEIFRIIFEBEMNTESE

BF 92 T 3 T I 57 2 3000 19— 2k HE B M R (R
(1)~ (2)) FIBS ORISR FF % T80 BB R AR, 2
A P VLM 03 S A A B R, 52 BT AR
CE RN R

HERE I 150 67 R KO T

= max
S WH

A NAEEGS, A E A AR H O NASF R
S8 B8 J5 P HERE P 4 drg R o P o 38 s W o ARM B .
HERE )RR 29 2 AR X (2) B o

SUS)
— (1)

ajf (z;— 2 )+ B (3= p)<qi + M1 —uj), > uy=1(1<i<j<N)

k=1

(2)

why N 0o For NEP R A AU A R 4 I 5 2 i
Wi B E LN RS 2RI IFPy, B ALE i IR
BRI BB 9 38 I 5 £ 0% s NFP, R I 3 2 30 % NFP,
LAAN 69 DK 3 5 TP, 1A 306 S 22 30 T TR P, LA K 1K 5
NFPLJ NFP K B 055 &4 1 K 35 TFPE, 3 TFP, X
SR B A R DX I R 2 T PR LR

e AR IR T X A S A T HE AT SR A, T LA AE
A L T V) A A5 0L 05 A A, B A5 A A ) T 25 5 2 G
TR BT AR TR REBE 0 BT
WE 2 fr R .



18 5

B i 8274

NFP;
Il 5% % i
No-fit polygon

E1

B2 &
Fig. 2 Intelligent bevel cutting unit

e OB AT

8 o AL A R U R RE 3 T A U B T 24
Ak BN R S TCP 28 25 94 B 45 2 ML AF A V) &It , an el 3
JIE7R S BT LA A S g R R R B RE DI, DRI OR i
w2

(3D L [l | (LS E
Aibhit 0| O e b ¢&fj}§f£§§§

B3 R R

Fig. 3 Generation of cutting trajectory

JEF AR B AR B TR RS IS A
I AR 2R P OB R T AR A 4 11 e TR 25 K
TR A AT R R S RO P AR KRR B S D
AR FE I Ay b A T IE e TR AR KR B Y A R AR
HLES A, T 4 7

FF 3D W R A A
s HLgs A, s 5 AR .

BEF B AR RS O T 0E O il ME R A
B, QB M A ) T LL A Sh 5] R A SR R 32
YRS  ME 6 in . LR Z &Y E AL A, 58
BT 252 Z 5T TN s Y ik
PR, o T N T35 o B R CRCRAK L A R w5
[*) 251

[EIREERZ N R O ¥ N 5 3

El4 HRBRIZEEMZAN
Fig.4 Bracket welding robot

l 5 i'&ﬁﬁ*ﬂ%&k
Fig.5 Flexible sorting robot

Ee6 FTHIKCE

Fig. 6 Three-dimensional warehouse of parts

12 ETERENEFARANTH AEFRER
EEWM—FHITIEL
BT 2 R R U TR e T R — Rk
TAESS & 7 s, JF & SCADA S REE R 45
AL E TG, ST 5 B & B4 5 5L U
aFRE A e — b T B

7 Hee
Fig. 7 Intelligent blanking workstation

TR I {Eih

BT — RIS G AT I Sh AR BT XL
FRH R IE 3 IRSL TR JE AR 77 ) B e AL AL B 5, O 2
BT Fib AL AR — A Al T ARk, P 8 BT

T C/S B i 2 B Al g B HOR R TAFS80A



55139 TSR 4 A R R i 9 5 O 19

Effﬁm*ﬂ B BT IF B A T A% SR 4 F R RE R 3 A
i#ﬂi=\.=:ll::11'm 2 MK 12 TR R T e R TP g N B 1
FLTCHE 2 B B A 7= 5 oK R RE AL AR B I Y ) A, S 3
TR BRI A TE RS I Ty kB is AT, AR TE TS,
) T 3 20 3 A B A

pataisn R

AT
8 EMUARHTIEi

Fig.8 Horizontal assembly-welding-correction

workstation

S OB AP T LB B 4 — A T ~
S B K S T2 T A5 L A9 TR OR L A 9 12 g

7R Fig. 12 Intelligent manufacturing production line

2 SEHBIETZ
21 WEMERTHIZ

TN e YD TR T ARG ORI R TR
AE TR R G0, I P 13 BTR o 44 B B RS L R

Ho BERS&LER Bg T2 SO AL AT 45 A T A6 B LR B A

Fig.9 Final assembly and welding workstation S5 G TR AT L B T AR 2 S s s )

M E‘ﬁ‘//l\ . 9 ’ Ro s A >

1.3 Eﬁ%m%*ﬁ%ﬁ%%ﬂ%ﬂi?% NTAE /> 17 87.5% , inil 14 fram o b4k, %) & 3k

[vi) 20 D7) )R T S AR S A T 2R AT TS, AL T 8~
60 mm J& 8 AR L 5 V) RO B A AR O Gbn S Ty
5 R T A AR U R RS TR N TR R R 4 )
LT N R R EEAR T 6000, OB AR T

3 TR A AU LS B T T Bt A
WA S, I 2R F e A 7 3k A A R/ gt AT 1Ak,
Pl 10 fif 7

20% ¢
10 £FSHHFEERE
Fig. 10 Digital twin model of production line 13 ZEEYsTRRS
HRAR AT A6 B R AL A9 BT B0 A BT T RO A Fig. 13 Intelligent blanking system

2,3 2 Jry B L U S | ] 3 7 AU K 9 1Bk 3l
BUE 1 R RS B A A 1L BT .

qel I
i AR ﬁ'ﬁ‘

14 ERFEHZHRIZFE

Fig. 14 Central control room for integrated systems

11 MEEFELZTTERR 22 WEHEBKARF—EHLMITZ
Fig. 11 Feasibility test of micro production line W& T H BBk 4 Bb U4 7 KR4 g IE — ki T



20 O A R

527 %

T F TGS T2 e 1 b7 2UF B9 4L B
BREIN T2 L2 T 6~35 mm J5 7 A 1 Fib =X
YRR TR, DL R AR AS [ HUAR B Al A 7 5 1 Bl
¥ WUTF X SF AR E S S S MR E R IL R [
WP T HR B RN A 7 A PR, S B T B RS
PR, 5 1L GE ARG 1R S A 7 TR T, N T3 20
PR T 9020, BRI T 300,

23 HEWRGBEREBENFANEEZTZ
TF e 1 v JEE A G v AR A B Bl AR T 5T,
AN 15 BT, X R WA R 11 R T A S B AT T

B | A emEERIH

(D) PR RYLAS NRE T Z

SRR A TNEL IC Y TON B A RPN ED: SN 1 B AN ]
B 45 A ko AL A AR AR A R e, S T
T 8~40 mm HJFE Y HL&F N\ 2 J= 238 17 45 2 B0l AU
JE LSBT A R A R R AUR . R T L
PEIERS RSE B O 3 Clnnad L o 2l il 55 ) (3
F 80 IR B B T2 2806 A8 XML 28 AL
W e Bl AE RS RIS B R R, TR T
H YA H R R AR R AT A BB A 4 & 2 R g
FERGE, S T A TR R AT [ 3 58 R e 1
FET BCHE A VT IE 2 5 5 P 1 o, I B T A A

IRET MR &R A W

AR 5
st A mmn e ]~
N al Z1 1 b e e b | e Lo A (AT PR e A LA
a4
(2) B @l Ix | || ] | e (4) PR P
o e A IR 2
AR BEIE CRIK T

17

(Zfbie R

FRELEAROL BN ] ym e s B pU

7 R (]

v
ﬂ:%l: J
S
b
i3

15 RFEREB/ERETIZRIFE

Fig. 15 Cleaning-free full-penetration robot welding process and principle

3 HFUEERREA

3.1 MEMEFLEREMEA

i 3o 4 A R U T B, 9 BT[]
R AICHCHR R A IR AE £ 5, A1 16 B %

@ DockergHE T .
S—NEEH HUEE
] 1 ] T

Profinet Modbus Profibus

TCP/LIP H EtheJrfAT H lﬁ ﬂ;

&

A

AN
Il

3
=
an
B

iz

REER |CS L8 fERE

E o 2 I
R .3 gk HLEs A
=] -
PLC ‘:EITJEH'& RFID

F16 SEmELBHIERE

Fig. 16 Multi-terminal data collection

Wt T 19 2 R A PR 2R R R A Tl PON R 48,
ZARGEIIL R K& OLT L4 # . PON RE A
WA ONU, SR 50 5 5 22 5 45 46 F0 0 T5O' 25 45 B, 38 1
2% PR R A AR 6, ST EE T AR R A B 1L 1 A
FIE AR e AT SR QA 17 BT

32 WEMBREEFNESHITES

Xt il 1 AT R G0 RO AR — R A SR R AT T A
T, EL AL 5 BN S B SR A R0 s B R 5 o R A B
B IR UL IR b 58 T — AT A A A
18T/ o 4 S B 2R £ 1 Wi 4 A 3l ok 7 2 7= R A
L% (PDAE e THL LED B = B M AR LR
RFID Z 48 %), 6 M JE A RE B 28 2180 A (9 28 7= i 7
HEAT 52 B B0 SR AR 4 R e A o e R A B R R
SUBPUR L8 Nl BN/ oN ol NS s S NSRS



I ST 2454 8 R T 2 O S o 21

513

i Tz il b B X @ O # o

Bt e EE g i T i &

PO Il\-:/lllzal;/ \S Pi%{ QEMS EEE " ()ﬁﬁ R P“&:ﬁﬁ 1’ﬁJk;P &z:m mﬁ:’sg m;’s& rzn?w HEF:‘E‘E;

T 9 9 9 9 917 resonzve RGN WG

fj;ﬂ_klﬂég : : : : IQ : TMLPONR & Al R A
WL FIERAEHHL P4 AHbL . O ,  EeRER

y—— _[_ TESK GETRE WRME (RLEE  THIR R GGUE R
5}7%% KA #ALOLT AT ‘ l-Pl/(: {0 THEHL I *‘API%&D ) ]

____________________________ it ! <a

! : " HE l — - i PERE R U kn:%f}Z B | !

VO Mo BEREUR B3 BRE ERE N o

RN S3% wEk X | E19 Tk BB 4B T L 2240

17 BREFEEFERRSE
Fig. 17 Production information network of

intelligent workshop

TREREH | W 45 2R 7 0o P O S PR A 7 45 R LN B3 L 1§
O BEA RS A A RDIR B0 S BB E) BIM R 5t , 568
AR AR 7 R AR e e Y M A X EE a3 A B A
FAPRAT G B A R 1) A8 R R AR DR L B T
A7 BAT A I URE B RN 0P L ST AR 4 A
[HESUREIE S A= E

BHHEEERETA

Fig. 18 Lean manufacturing management

18

system platform

3.3 H9E T T [a $W 45 A S B9 Tl B Bk B K £
BEAWMENAES

Py s 1 Tl L B R A &R 19 R IE R
WA s AT BE Al 55 R S8 (BLE BIM R4 LW R 48 BE
BARG T RHE ARG ) iz B R i i B A A i
A4k BE S B3 o3 B LTI A LR T A 7 B A O
S FET BT AR BOR S T A R R RE A R B
oy 2R AL R 20 B, S B T W I S B B
TR AR AT SR S S HL R

F 21 T [ 49 235 ) i 3 4 A Tl BB R R K dlE )
Br S5 RIS, W 21 BRI i TR OS2 o3
Br Bk PSR RS SR AT B A5 B B R SRR BR LA SE I 5
g LA $ BT BAS K 20 A4 B L AR A L3
& T LSRN B o A B4 A2 AT Tl K

Fig. 19 Data architecture of industrial internet

E20 EEI HFFEER
Fig. 20 Digital twin model of smart factory

s f R T BB G N TR AR A O L R
M 5 DA [e) 48 B2 A9 A 7 AR I 4 i B A A 1 A B SR
W%, S5 B RSCHE 3% 8l T i 3 DR A v ORI I o 3 PR SR
RORPETH T 545 o

HFIT ILEBERNFES

Industrial internet platform for digital factory

& 21
Fig. 21

4 HiBEERE

7% S LA D TR S o 0 Ay 5 ) T O B AR 1
BRSE 6 B0 T B S 45 40 Rl ek 4 et T2 R
B AL 4 AR 34N 7 T 1 BT R S e T4 4
il ) i 2o o ) 10 i 2 R M R T 5 SR ) R
T 100 22 35 [l Py b K 0 52 B T8 K 4 A 50 465 H0 ) 3 4l
A 7R R R T O TR E T, S T A R AR

LT



22 2 371

W eyt

527 %

AARE RN G TR BOR SCRF SR Tl Ak RE
M, (EJR T SRAT Al G A A A o Al B
GRPE, A il B R R — BRI Y8 S T AR AT Y
Hahfe B REMRAR AL o 1 B2 Tt SR 45 4 B0 A ) i
KV i BRSO AR 34N J5 AT BE S

(1) 38 T 20 5 EE0 4 L7 AR 4 i o 3 1 2 ik
PR AMIETE , fol 5 4 i 7 P 14 RE 2 7 VBT AR A
an R FEOE YT H] B REAN T B RE IR HELAR SR S it
il T2,

(2) B RE%E 7%« T ZE ISR X 45 17 40 Al 2% 4% 1 1
WEFE, LI HIHLAS N SRz HLas A AR DL AL TR B4R

%4

N R R B AR R BEAL RN R i — AR e A
(3) B A B AR S 45 4 10 R RE i 1 75 2 X0 8

FARAE ARG 7 FAEOR VB RE R | Tk B R 45
HORBEATIRAM I, 2 — 204 8 2 AR 0 B0 AR A 1
BREP A RE S

N T 20 O AR T A SN A5 A ATl 1 Tl A K
e AR IR E A ST S5 R R IE T O AR PR — 4R
155 B 45 R R P B T A A /0 T T B YRR T
SR IR IR L AL BT A BN S 2R ICR
NI 5 3% A% I A T 3 5 5K 09 e alk A BT s X
Ll Bt N B BB IR A .

S 3k
(1] B, T BIM MM A I Ecr e dliE [ C1// 2014

B A A A7l R 218 SO gt s P AN S A P 2
HE Mingxuan, SHEN Feng. Digital manufacturing of steel

C]J// Proceedings of the 2014

,2014.

structures based on BIM [
China Steel Structure Industry Conference. Nanjing: China
Steel Construction Society,2014.(in Chinese)
[2] CHEN S X, WU J, SHI J L. A BIM platform for the
manufacture of prefabricated steel structure [J]. Applied
Sciences, 2020,10(22) :8038.DOT1:10.3390/app10228038.
ER T BIM 5 B AT & #4508 s T R [C1//
2022 4F 4 [ 1 A9 45 A BB QR K 218 SO L A o [
A m S5 2, 2022,
WANG Haoyu. Application of BIM information platform in
(cly/
Proceedings of the 2022 National Building Steel Structure

[3]

intelligent  manufacturing  of  steel  structures
Science and Technology Innovation Conference. Beijing:
China Construction Metal Structure Association, 2022. (in
Chinese)

MOURTZIS D, MILAS N, VLACHOU K, et al. Digital

transformation of structural steel manufacturing enabled

[5]

[6]

[7]

[8]

[9]

[10]

[11]

by IoT-based monitoring and knowledge reuse [C]//

Proceedings of 2018 5th International Conference on Control,
Decision and Information Technologies (CoDIT).Thessaloniki:
IEEE, 2018.

SKRIKO T, AHOLA A, BJORK T. Overview on the
digitized production of welded steel structures[J]. Welding in
the World, 2022, 66(4) : 799-813.DOI: 10.1007/s40194-021-
01224-x.

TR A B AR LSRR A5 AL i P R (T ]
B R AR AIH L 2021(3) 1 127-128.

LI Xuefei, ZHENG Juan. Application of welding robot in
building steel structure manufacturing [J]. Scientific and
Technological Innovation, 2021(3) : 127-128.(in Chinese)
TR R R, B R B AR T 45 R T
I I N PR S [T ) 4R B B R 2018, 47 (9) « 180-182.
DOI:10.13846/j.cnki.cn12-1070/1g.2018.09.054.

YU Zengguang, XIE Chengli, ZHOU Chuangjia, et al.
Research on application of welding robot in fabrication of steel
structure embedded parts [J]. Welding Technology, 2018,
47 (9) : 180-182. DOI: 10.13846/j. cnki. cn12-1070/1g. 2018.
09.054.(in Chinese)

XL, BRI IR e A AR S5 A 3 h T (G .
ELER b R AP TE 5 VAT IR 1 g N e | P R
STkt iR, 2016,

LIU Chunbo, HE Mingxuan. Application of Welding Robots
in the Manufacturing of Building Steel Structures [G].
Compilation of Special Materials on the Industrialization of
Steel Structure Buildings and the Application of New
Technologies. Beijing: China Architecture &. Building Press,
2016.(in Chinese)

WO AT, E AR S0 WA R AR AL A O B IR ke
Jrim [I]. &/ T (T, 2021(12) : 7-12.DO1: 10.3969/
j.issn.1674-165X.2021.12.002.

DAI Weizhi, YU Haitao, WANG Jiwen. Current status and
development direction of welding robots for steel structures[ J].
MW Metal Forming, 2021(12) : 7-12.DO1:10.3969/].issn.1674-
165X.2021.12.002.(in Chinese)

FESCHE 2R, 2 R AL A 7 0 2 4 A 7 1 3 P iy
MR LT). 4 )& I T C380m 1), 2020(1) : 1-4.DOT: 10.3969/j.
issn.1674-165X.2020.01.002.

REN Wenjian, LI Peng, LI Zhuliang. Robot welding
applicated in the manufacturing process of steel structure[J].
MW Metal Forming,2020(1) :1-4.DO1:10.3969/].issn.1674-
165X.2020.01.002.(in Chinese)

FRIBGHE , T Bk , 22 BB A, 45 e i o S 4 4 4 ) 3 B R 1
[J]. a5 LA 1k, 2022, 43 (6) + 45-47.DOT: 10.3969/].
issn.1001-1366.2022.06.012.

CHENG Shuping, TIAN Ruibin, JIANG Dianzhong, et al.

/II



513

TSR 4 A R R i 9 5 O

23

Talking about the evolution of building steel structure
manufacturing technology[ J ].Construction Mechanization, 2022,
43(6) :45-47.DO1:10.3969/].issn.1001-1366.2022.06.012. (in
Chinese)

AR, F AR ke BB EIOEL A AL AE 7 2 R i R S
PR 5 LT BLAK BT 5 i 3 L 2018(5) £ 269-272.DOI:
10.19356/j.cnki.1001-3997.2018.05.079.

GAO Huan, WANG Shaohua, ZHANG Liangxing.Real-time
tracking and management of materials in manufacturing
process of discrete workshop [J]. Machinery Design &.
Manufacture, 2018(5) : 269-272.DOI: 10.19356/j. cnki. 1001-
3997.2018.05.079.(in Chinese )

BEARTR B R A R R R S M R B S s
BUID T F AT B Rt TR, 2018,

FAN Huafei. Design and implementation of production data
acquisition and management system in discrete manufacturing

workshop [ D ]. Nanjing: Nanjing University of Science and

[14]

Technology,2018.(in Chinese)

VPR , 22000 T B3R AR5 F 4 Re AL A 77 1 4% S MES 1
1 2 G0 B [T]. W 5%0, 2021, 41 (1 F) 1) - 127-
128,132.

XU Zufeng, JIANG Yourong, WANG Yongdong. Intelligent
production equipment of steel structure and application
technology of MES execution system[ J].Sichuan Architecture,
2021,41(Suppl.1):127-128,132.(in Chinese)

B, Bk ik 4, 45 MES 78 A 84 25 0 il i ok B b g
NI BHE AL 46 L 2016, 8(18) : 218-219.DOI: 10.16607/j.
cnki.1674-6708.2016.18.139.

DENG Jin, FAN Xinxing, QU Yongdong, et al. Application of
MES in manufacturing process of large steel structure [J].
Public Communication of Science & Technology, 2016,
8(18):218-219.DOI1:10.16607/j.cnki. 1674-6708.2016.18.
139.(in Chinese)



