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Design of Customized Passive Wood Door and Window Material
Flexible Classification Intelligent Control System

SHI Changyu, DING Yucheng, QU Wen, REN Changqing, WU Zhe, YANG Chunmei "
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract : In view of the situation that integrated materials such as passive wood doors, window sashes, window frames in the in-
dustry need to optimize the classification and stacking of doors and windows of different sizes after completing fixed—length cutting and
four—sided milling according to the order requirements, a flexible classification intelligent remote control system is designed. Real time
collection of on—site data is achieved through the Modbus communication protocol and the collaboration of multiple sensors. The collect-
ed data is uploaded to the cloud platform using the Message Queuing Telemetry Transport (MQTT) protocol and communication mod-
ule. End users can view system operation data in real time and perform remote control through mobile APPs or web terminals, achie-
ving remote monitoring and alarm based on the Internet of Things. The results show that the designed control system for collecting size
information has high robustness, low system failure rate, and improved classification and stacking efficiency. The design of the control
system realizes the automation of customized classification and stacking of door and window materials, real—time data collection and
transmission, and remote monitoring, providing technical support for the intelligent and information—based application of solid wood
processing.
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Fig. 1 Classification and stacking system

TE WA TR H T B SR AT E A AR DY T
BIBE, AR5, 28 i 4 T R I 4 A% SR 58 R T R Sl
RO RBIIERAR & E, th PR 81 58 i ) 14
i, ZRGUAR i A5 B AL R Wy T RE A B A
B, REROE B A TAF t 23 JEHUR T e iz 14 2
HERZ X, NBEROER: 19 AR Wk 28 s Iz
BRI IEB MR IUX, 515 5 S5 POk 2 it FE b
UM T HHGE 16 B Fp 5 X, HE A ME R X 1Y
TAF EARBOE B MU T W I, I 3 B AR T
WeSfEst A b, s LR TAR R BB
PR SER, th X s X 2N — ™
2 UIBGT

BT ERALTTE AT R Z AL, B SR
WP B 28 0 SR ik ke b € [R) R 2 S A4 02 468 LR S
AR Gis RS R G0k 58 L FEALTT SR i HE
B o RFMEHE B R G IR TR S SAAT AL AT
REPR BT, BRI TR 4 A Al 57 ) X %3l ) &
GURME EAR IR AT T 12 58 A W1 M e T vk D o
YRR AR A A% S BB | 1% R RO 5 LU B 2 B
Ak, AT 58 AN TR BE AN [a] 48T Ak i

IR SR 0 L B R v 3 25754
SR LB 5, BUD T 0 45 2 5
ARG, U — 094 (3 3 I 7
Rl B 2 200 55 3 U 17 45 310 M 68 7 4
AL 25 AL SR 005 5, WA T BRAE L
Tl LU SR A

2 oy RMEBEH RGBT

2.1 REWARSEHAR

HRAE Al A SE PR oK 3 FHE B 45 R G851
2 EHLA Bl M ds , 45 Fh PLC #5285t (5
SUORSETOIE  PAT IT A5 14 B v YR RS B A A k5 J B
W, M sh i i FHL . ipad B0 HLK  PE T F 10T
BREM I 2= 5 IR 55 25 AR Sk SR AR

MW A5 B R SR oo A WO IE B AL
TS KA I A% B | R AR L RN AR B A AR
LA JCHLIFSE Wk E A IR B I 5 AL T4
PFFIE MU TSR )5 &A% AT o 8
HLAIL  TOUAH AT AL I TORN 25 I 55

R R R TP T8 10T & RE M
%, PLC 5% 68 M 5 Z M)l 1 RS485 #: 4%, PLC ¥
SRAEFINEIEE B AL MR = RS 45, = 5548 n]
X B AT A BRRRAT , 4k T SEEE Web S5t (1 B0 v]
MALTIRE , 3T HLAE shumid n] LIXT PLC & Hi$5 4 1Bk
SR, R RIOT B AN AL 2 PR,
2.2 REHBIERIKNEE

R4 il L R 4y R B O PLC, 4R S
PLC AHIERE A5 B R AL JT i AT JC A% 1 | e TR 5
Hel) R fol 455 5# 45, PLC 38 1o B A S 101 92552 7 R
BETCIRAE B2 A S B 8 0 T 7 15 R 45 il A
Tretzash, mIERHCE 220 V iR HL iR 24 V
/N ELSS L ,  PLC 9 R il A5 E
FAETCOERITY ] 10T B RERT S E T L e,
2.3 RETEEHEE

1) E# A&, V81T F SIMATIC S7 - 1200,
CPU1215 DC/DC/RLY (347 5 : 6ES7215 - 1HG40 -
0XB0) ., PLC1200 F 4R , HA L HAh R 51
PR (1 A P SR R vy ) TG R R SRR S Y
KEEEFE S 2 i AR Y . e A EAFRy Al 7
PERN R TEYE , v] W R [ R A5 R O B £
FhIE TR B 2 A T3 T, A A ML RS B BT (HMI) |
BOER AL A A W P 45 PLC AR e S 55 R 121 45
e 3 fis



164 #x

40

TOTE RER G
10T smart
gateway

pPC

> 1
485
1§00
1
I
1
phone B :
1 On-site monitoring '

FEL UL

Power module
1—' BRI .J

Executive components

|

1

I

1

1

1

1

1

R '
Touch Screen :
1

I

|

1

1

1

1

1

5 BoRAET
Information
collection element

FRRUE
Remote monitoring

2 SEEBEHNRGFEEE

Fig. 2 Schematic diagram of classification and stacking control system
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Fig. 5 Schematic diagram of the action process of the robotic arm
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Fig. 6 Single axis control of robotic arm
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Fig. 8 Mobile remote monitoring
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