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Abstract: The mat-forming is an important process in the industrial production of medium density
fiberboard (MDF). In order to review the mechanical structures and quality control of MDF mat-forming
technology, technical characteristics and existed problems were expounded with seven aspects including
the fiber measuring chute, the mechanical forming head, leveling roll and sweeping roll mechanism, the
forming belt, the weight control, the synchronous control system of the continuous precompression and
prepressing height lifting, and the synchronous speed control. The development trend of the pavement
forming technology for the industrialization was pointed out to provide references for the research and
innovative design of MDF mat-forming technology.
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Fig.1 Equipment composition of MDF mat-forming process
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Fig.4 Connecting rod swing fiber feeder
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Fig.6 Layout of mechanical forming head
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Fig.7 Sketch of leveling roll and sweeping roll mechanism
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Fig.8 Layout of forming belt offset adjustment

J8 2R B 7 P i JEE R DR 45 2 T 7 R ARG RL TR AR
HEE, YHIABERIER, R Rz o A o 7 2
FEREZ /N SN B RTEEUE IR, DUAT I 5K
JEAR RIS T, -z p 28 B iy v 38 A B 30 5 AU 4%
] PR e i 2 B Y Ik B iy 1 G SE I R A, 2 38
IR o o0 R A I A ENE B 52 R 0 AT sk b e
e SE AV, NI 2 RN R A o AR S ) A e
&, JFR B R R AR AL B S R e DS Y SR
323 1) B 2R R Aty Sk 8 PR B 7 2 9 2> G o S R R S
FR R et s 0 4 Y Bz o S 3 ) D PR AT BT H
BN LA B 5 2 A HE T, 7]
eI E . SR, EHmES. Ptk
UF (18] B 7 4 Ak 0 i i vy 2R B s I i, o8
WA Rz ity 5 0 e ik 1) 30 G 6 2 Tl S 28 % )5 7
ITZ AR,
2.5 e E A

R 2 K 2 = ARG T S A7 T AR 2T 4 I
B0 RS 5 o S e 2 T R A RS R IR DR R
o BRI EW IS EE . FYEETE
W BRIt E . PR E (BT
FEFEHD) R B A, A R a9
F7R o

TEE D IHEE ] [ EBTR D |

ﬁ@ﬁJ @%@ ﬁ%é.iﬁﬁ;
TEE | [ HEF syoun I Doy

wgmr [ lamex| | PTE BERE
- T1 I

PR E LA A

HE ~ R |

9 HERBERFIZE
Fig.9 Logic of forming precision control

TR R A AETHEAT IR U7 B AR AL KA
el A B e R, AT dEHER AR E
FE— BT, DL 7 4E O HERR 3 P IR a7 B
TRUELFAETH R R HER L . At R 3~
BV EE, SfHREIREFFESERE, TA
HUAZ T 5 1] 5 7= B AR 1 AR A5 B AR PR A9 1) 221
BEAE S A 1 P R B T NS S
s PR R iy 3k JEE B A A SR 3h B LI R, IR N
TFRAISATER KA E S, THREWERE. %
B R R R R R 2 8] T A AR A
FANTEE VLIRS, DR T R A R R
ZERWE SR FE , BRIAFE 5 13 PR B A R,
A 1) MDF A MR 6 B 25 b R R (1 240 om i 04
65 cmJm, HRARTE 1R SIPER,

T Yl 2 A2 R ety b, A R T ) B
W, iR AR E R, SRR
JE EE o Ao A A, T B — 25 e vl 2 o
BRI RS, LTI = AR AR T NS AR
A BR AT 9B, FAE R R 1A B e T
BRI &, K BRI R e S HR A B 5 R T 4% i
I SR A IE, IR T A e B T O
pripist 2, RVAHAR i E ok, 39T A
TR, SEECR B SR AR 2 VRS A
RO oo R T A 2 5T S A DN R R A e O 2K
B 7 R R B AR R K. PID S 4555k
P2 A2 B (A ARG S 1 A1, 3 AT PR 2 TN £ )
TiER DABORI T 2 g8 g s rad #E o], mr 22
Rl e PR 22 . Bl 2R R R 2 A R — A el
PIAN BRI B E N AT R R AT AR R, DA
ORI A SE I BURE AL TS0 RE F1, 30 AT e i L
P B 2 ot R PR R SR R Bl sl 2 5T B RO A 31 A
HAE R BRI E R RS, ki i
i R G EEARIERE -



52 1

K SRA : rh R LT AEAR SR A B S S 23

2.6 HEELTILBUR S U R A D T R

iU T2 AR i AR SRR A T s 5 490 4 i
fRokn BRI IS 4 8508, e — . BAy—5E
LI, By IR AR IR AR 38 H i R o i AN
B, AR N 22 MR BRI IR iR
WA SRR, PR AR 5 5 1) s 446 5 38 8 D 50%~
90%, % HN Ty A EA T AR S PR, B
5 7

K MR T3 AT MU AR AR RS 2 K )
R SEBLRTARCER )  7 #Y 1B 10 BT N B
A S AU PR 2 =) T & H) MDF 28: XA HUEHL. %

S TS MU RRRE 45 AT B AF R4S B Rl T
BRI B AR FENTALE, b R AR EE TR AL
PR — N DM “ a5 mig” AR,
DA T 2 0o 2 i Y HL A B i 302 WL i 45 (R AR
RNGF HEANTENL . BRIRREN “E5ta M7 J5, fE
B Al BN BRI RS, KRR K R
AR HROIREEA R, TR XK
BEE 1 2 2 OR e R AT B 7 47 X A R DR 4R 3 e I
73, AT EE— B HE AR A F S R I OR
B JE B BAE AR I, /NIRRT TS ML
FRPER S

E10 ZELETEN
Fig.10 Continuous pre-press

P BCRR R 368 e s 4 ) v K 7 B A 5 5 IR e
AREUE, oA TR BIALE TR R, A2
VO B B S A 22 AT A5 T B AT oA B [ 2 A |
EREE., EFRIPEHIRG T, AR AL RS 6
FAEE SIER, AT H RIS ER TR F2 4%
SRR F A, I ad I I A L S B 7 B8 AL SR
i IR 5] B P B O S B AT B BEAT Ze MR, DA
1% B FHAL MG T AR 1 — B R, 7RI
A TENL G RGBTt R AR
R AGT 1 A SR G U 0 s B B X fE PR KPR 7S A
i f B, JF I Wt g T g R T 4R ) AR
(programmable logic controller, PLC) J {4134 4%
iy IFAE P AT T e Y s it 6 L 451 1R £ B A5 AR 40
% 4+ (proportion integration differentiation, PID)
FEmI b, RGN BT A AR B O I 22 S 22 AR
EAE I RSOR] PID £ i S N AL B . 38 AR 12 4
HBEELPID =425, HHEAHENME.
X T 2R 45 1 22 40 22 HERL 1 ()28 T P
R 2T G T BV TS & TR R G AR AT RN %

(A B R 22 AL B ARVE L A, T IA 21 [R] 20 T %
™. ZREKE, TUE B A8 TH I R I AL
e AN A R R R R, R R B R LAY
(1] S P R ARG
2.7 R AR

F£ MDF 3E A0 L 7 Al B R f rpr, %2
BT 2 NA)OR AR T3 2 1) [ 20 M R AIE 2T 4E AR I Al
R o B O . AR o I W S bR 4% 1)
B, XM tEEE, HTPREES
B A SR SC R AT Nk . THERHE it
i IE TEREE vy, (mm/s) HN:

mﬂ-i-mm,
Dy Dy hy,
S VI v B LR R R A . AR
G bR E, mm/ss m,—REEE D E, kg
m’; m,— PR R, kgm’s K—HAFEEZ
ER#: D,,—WAHEFEE, kgm’s D, — %
BIERE: h,—itERE, m; C—iFREWEIE
A

BTN, DURCR 40 S R fE K

V, =V K- C (D



24 AMt R EEA

368

Wi, N R IRSN LS bR s IR Sl F AL SE AT 3 A
FEil, DUR B IR AL e ki, xh bR
RSB T R A RS . £F % MDF 824 P~ 28 i
[R5 AR shiz ], —BeR T SINAMICS S120
ARy SIS, 4 PLC 5 fa] lrdz il S8 lc &1 WE
NFIASWHRN, 2R T SINAMICS S120 fq] Az 3% 51
g sh i #)°F & SIMOTION D N 4 h &,
5T PROFIBUS DP %5 [A] 25 (1) 42 il R G REAFHZS
A13EF DRIVE-CLIQ ) SINAMICS B 547 il %3 it &
e 2 5 48 T f & DX ) R TG  T) SIE 3 B A 1A K
PN Ve

3 25k

i 2 B A2 MDF Db A 77 1 B AT, &
Xt TEBAERG L R S T3 T AFAE K ), R
ATV R RABIARZ L, BVARR LT :

D P i A . SIS . 2T
YEHH A I RCR ARG E 2 Z IR I, SIS H)
TR A4 RO RFER TR 4G
AEHRARENE . BF AR R RIS AT
P e M AT IR BEFI A SEPESE . B — T2
N IR S S R S L, B R
xf IR BT TE P R 5L 2 A R P AR S s
ARG RIEHBAT R FEE,  dnsb AT REfCAL 2.7
T R (R AP 5 R AR A

2) MAELLATUSHLAIN A LR A
Ji 3 A R AT A B R G, AITTAE — e Vi
Wt — R TR R4 b, 4R s iR i 350
RERE, T REEREA HORIRTE, REFEFEIR.

3) MTTREFFAEM ORI VLR M EH 8, BE—
AT SRR By AR . PR AT T AR
SEPAT IR R TEE WA B IE R BOR, AT
TR AL ARG fik L 4 P 07 AR BEAE,  DAAS A IR i 25 o
NAISE, RRETHE MR RIS

4) BEXHR R e 2R AR 2 W A ey,
LTI GAT SR 2 B[R] (0 R 2 W 5 TN O
S I e Y & S WS P e L
EEET 5.

EEP e
(1] 5, MK . AR T2 M. 3. b5t of BBl t B

2019: 181-197.

[2] FAEEE. FEVRNGEAR AR 2 3 % M BUETHR ). A Tk, 2016, 30
(2): 37-40.

LU M S. Updating manufacturing equipment for wood-based panel
production lines[J]. China Wood Industry, 2016, 30(2): 37-40.

B1 sEAR, BER. WU s 2T YRR 3 AU PR D). bR
Tolk, 1998, 25(4): 46-47.

[4] =R, AR, BRokot, & FOEBLIR R BIUIR 5 % 0] i
FHABEFE, 2007(2): 60-67.

YUAN D, FEI B H, CHEN Y G, et al. The status and trend of
international wood-based panel machinery development[J]. World
Forestry Research, 2007(2): 60-67.

[5] BRAERE . o 2T AROB PR A 2 o B 4 11 1) [R 32 0 (0], AR# Ak, 2002,
16(4): 34-35.

CHEN D W. Factors for MDF mat forming quality control[J]. China
‘Wood Industry, 2002, 16(4): 34-35.

(6] B&AE, (5D, 5k . E AP NIEBHUA AR DS BOARKE R[] AME
INTHLME, 2003, 14(5): 1-7, 20.

LU J, FU W S, ZHANG W. The developing trend and technology
feature of foreign WBP machinery[J]. Wood Processing Machinery,
2003, 14(5): 1-7, 20.

(7] Tt o B NSRBI A R e 55 M I I 5 2 07 T 3 0], AR WL
K, 2018(3): 1-6.

MA Y. Development trend of Chinese wood-based panel machinery
and discussion on supply side reform direction[J]. Woodworking
Machinery, 2018(3): 1-6.

[8] AR . NIEHCHUIR R B Ah 7™ S JF R ¥ 42 ) SR 5 it I VE TR
[9]. HE R, 2016, 23(9): 1-5.

SHENG Z X. Preliminary study on control strategy and design method
of intelligent product development of wood-based panels machinery
[J]. China Wood-based Panels, 2016, 23(9): 1-5.

[9] FEREZE . QIER Z AWML SR 5 25 (1], rh I NIEAR,
2010, 17(11): 20-25.

[10] ET5HE, Phe4r, sk i B SER ML T 5 358, Rk
HUBEER, 2021, 52(4): 70-79.

WANG F Y, SUN G Q, ZHANG Q. Design and experiment of electric
control cone type vegetable seeder[J]. Transactions of the Chinese
Society for Agricultural Machinery, 2021, 52(4): 70-79.

[11] ZEmeTh . w0 42 R I T SE PR B BRI HoR WF 4L [D]. e /R
I AR Tl K2, 2020.

[12] WRZesm, {2052, /e, 45 . T UM (o B S I A A% R 8% iR 4B 7 vl

FEVESP AT PEAL ALK 2273, 2012, 30(6): 852-856.
CHEN A Q, FENG Y W, XUE X F, et al. An effective reliability
analysis of erroneous indication of sensor applied to monitoring
mechanism position[J]. Journal of Northwestern Polytechnical
University, 2012, 30(6): 852-856.

[13] 5kM, SE%E, S5, 5 0744 M 2 b 5 1 j BE i T 5 150 )/

OL]. 7 #k K % % iRk (L % hR) (2021-03-31) [2021-08-29]. DOI:
10.13229/j.cnki.jdxbgxb20201003.
ZHANG P, GUO Z ], JIN X, et al. Design and experiment of bionic
subsoiler with variable curvature share shaft[J/OL]. Journal of Jilin
University (Engineering and Technology Edition) (2021-03-31) [2021-
08-29]. DOI:10.13229/j.cnki.jdxbgxb20201003.

[14] V¥t FEENG, 224, 45 07 A 70 V% 98 BEL 1 B U LU, LI
Beit 5 TR, 2020, 493): 1-4.

FENG Y Y, TANG Y M, SHI A D, et al. The numerical simulation on
the drag reduction property of bionic dredging cutter teeth[J]. Machine
Design and Manufacturing Engineering, 2020, 49(3): 1-4.

[15] F ¥, i, Rok/: . PRC2D/3D ok 8 it it 577 % K B M.
Jmt: v 5 Tk AL, 2020.

[16] BERE . T UM G R R 007 A2 JE A 13 i HLER AT 7E [ D).



52 1

K EE SRA: rh R AT AEAR S A BOR 5 A s T 25

TR R K2, 2019,

[17] 85, KA, L4es, 55 . ZaRalF ML S 8 5l
[31. 4ok TFE 544k, 2015, 31(21): 17-24.
LI X, ZHANG D X, WANG W X, et al. Performance parameter
optimization and experiment of forced-vibration subsoiler[J].

N

Transactions of the Chinese Society of Agricultural Engineering,
2015, 31(21): 17-24.
[18] Fte, KK, &%, & 1OV B SRS H AR R B it 51k
B0 AOWAHUEEIR, 2019, 50(5): 71-78.
ZHOU H, ZHANG W L, YANG Q J, et al. Design and experiment of
sliding cutting self-excited vibration drag reduction subsoiling device
[J]. Transactions of the Chinese Society for Agricultural Machinery,
2019, 50(5): 71-78.
RUFAR, FAMAL, VRS, 48 . B8] ) 5 R 2l B A sk e BEL AU
FEBIF]. AWMU, 2018, 49(1): 86-92.
LIU HJ, ZHAO S H, TAN H W, et al. Investigation on press device in
reducing adhesion and resistance based on scrape and vibration

[19

principle[J]. Transactions of the Chinese Society for Agricultural
Machinery, 2018, 49(1): 86-92.

[20] 7553, XU, £ T HE, &5 . AL BRI B Uk J2 ok ZU A Be R 2 0],
T RS 5 TR, 2021, 37(4): 56-62.
SU Q C, LIU S, WANG Z X, et al. Effect of wear-resistant titanium
boride coating on fabric properties[J]. Polymer Materials Science &
Engineering, 2021, 37(4): 56-62.

[21] s o7 e LTS AR i R T OE ). NG, 2018, 25
(2): 26-28, 32.
HUANG W L. Technical reconstruction of pavement weighing system
[J]. China Wood-based Panels, 2018, 25(2): 26-28, 32.

[22] & ff, SRRk, P, 55 . o ms R LF AR I 25 LA 8 T2 i —— A
JVE bR BT AR A PR A F I [)]. L RHRGE I, 2021
(4): 63-66.
HUANG W X, WEI S Y, LU F, et al. Density stability analysis of
medium density fiberboard[J]. Forest Science and Technology, 2021

(4): 63-66.

[23] Whakid, y5 78, 85— 3, 45 . He T AR IUROR 2 i) SR I A A A S U
A E I AL IR [I]. Aol TRE2AR, 2019, 35(14): 57-63.
YAO J F, LU J, ZHENG Y L, et al. DC motor speed control of annual-
ring measuring instrument based on variable universe fuzzy control
algorithm[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2019, 35(14): 57-63.

[24] BRELE, RIS, AT . 6T 08 ASE TR 2 ] A0 IR R 4 032k R
EREA[]. 15 B 545, 2022, 51(1): 119-128.

CHEN Y H, WU HY, BIAN Y G. A sliding mode predictive control-
based trajectory tracking algorithm for a seabed mining vehicle[J].
Information and Control, 2022, 51(1): 119-128.

[25] BEE . NEMTIUE T 2[7]. BERAOL, 2017, 47(1): 14.

[26] LY/T 3079—2018, LA FEML[S].

[27] VEEk, BhAEE . NGB 7= 28 TR ML R 14 5 X FLAR 4 5 TS 25
H: P E, CN202123559U[P]. 2012-01-25.

[28] skEEZ, wk, B E, & BRI FEALR & 285 5 R
[9]. RF I THUME, 2015, 26(2): 16-18, 30.

ZHANG G L, MIAO H, QU G F, et al. Calibration and application of
lifting displacement sensor for continuous prepressing machine[J].
Wood Processing Machinery, 2015, 26(2): 16-18, 30.

[29] B0, A R, HEARIN, 45 . LT LI AR I B R S s ) Bk

[]. AU, 2014, 45(7): 333-339.
MIAO H, ZHOU Y C, SHENG Z X, et al. Design and application of a
control algorithm for hydraulic lifting system of the hot platen in
continuous flat press[J]. Transactions of the Chinese Society for
Agricultural Machinery, 2014, 45(7): 333-339.

[30] fEmEms, 5k ER, £ 7%, % 3T SIMOTION D435 [ % 421 1 #4
FEBLER S ] R G [J]. ARk, 2018, 54(5): 116-126.

HOU X P, ZHANG G L, WANG J F, et al. Driving control system
design of continuous flat press based on SIMOTION D435[J].
Scientia Silvae Sinicae, 2018, 54(5): 116-126.

(ALt & 5)



