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Surface coating technology for medium density fiberboard
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Abstract: To determine the state of spray nozzle and operational parameters for optimization of coating thick-
ness, a homemade automatic spray paint test device (type of spray gun:WA-101-082P) was used, using
polyurethane (PU) wood coatings, with the spraying distance between nozzle and workpiece altered. Also, the
nozzle jet direction and angle to the surface of the workpiece were varied along with nozzle operation relative to
workpiece speed (Orthogonal experiment Lo(3*) )to 36 block size is 800 mm x 200 mm X 15 mm medium den-
sity fiberboard (MDF') test specimen surface spraying process. Then, the surface coating film was measured for
film thickness, film surface roughness and performance comparison and a comparative analysis was conducted.
Results showed that when the air pressure was 0.28 MPa, the spraying distance was 250 mm, the nozzle angle
was 30°, and the running speed was 55 mm-s™ were optimal conditions for obtaining a thin film thickness and
favorable uniformity. With these performance characteristics the coating would perform well. [Ch, 6 fig. 5 tab.
8 ref. ]
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Table 1~ Orthogonal experiment plan

Hi's WURIEE/mm BULAE/(C) BATHEE/(mmesT) |\ G5 BURFEE/mm BULAE/() BT EUE/ (mmesT)
1 150 15 25 6 200 45 25
2 150 30 40 7 250 15 55
3 150 45 55 8 250 30 25
4 200 15 40 9 250 45 40
5 200 30 55
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Figure 1 The specimen after sanding Figure 2 Specimen and test
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Figure 3 Distribution chart of the value
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Table 2 Results of orthogonal experiment with the selected parameters

G WERM R /mm  BELMEE/(°)  BATHEE/ (mmesT)  BBEJERE/um R HDEE B/ pm FEAE F AL
1 150 15 25 145.70 3.43 0.45
2 150 30 40 80.84 3.23 0.41
3 150 45 55 71.10 3.34 0.38
4 200 15 40 80.94 3.04 0.37
5 200 30 55 67.56 2.92 0.32
6 200 45 25 128.30 3.03 0.33
7 250 15 55 72.00 2.78 0.31
8 250 30 25 101.70 2.51 0.30
9 250 45 40 80.37 2.58 0.31
®3 FEEEAESH x4 FREREMEEEFESH
Table 3 Variance analysis of film thickness Table 4  Variance analysis of surface roughness of paint film
Ji 2RI AW 2E T 5 A R FAA T 2ERR w25 A B F A
MV 316.589 2 1.141 W U B 0.757 2 188.160
5% 3k £ )i 399.168 2 1.438 K A 0.058 2 14.425
BATH 5 118.380 2 18.441 BATHE 0.006 2 1.530
R 277.552 2 1 R 0.830 2 1
Jagil 6 111.689 8 B 1.651 8
Wl Fo=3.1, Fyu=18.0, BT Fo=3.1, Fys=6.9, Fyn=18.0,

FEAELRE B2 520 8.2, G A 3PS X WS O i AR S TR AR ) 2 TEDHLKE B2 S AN (R %
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330 wpiR R B SRR TR A R e B ERE R B WO PR R BB RO IR R BN B R A T R, ki
A2, WK 4 R, MBURIEE Dy 150 mm B, R, MR E AT S, Bk F] MDF
R, BORLE KRS & 2 RN BB, T8 5B A 3 BEERR ;T2 B R A FE 2 ) 250 mm
W, BREGE YT, REHSCRLZS A SE R R, —Ir I RES & BN MR L, I — Iy 4 iH0m %
5 WP, RIS TR, HOP A BRI B0 . A S5 2 DR IR R o 122y
WPRIE, A B 2 I o O B 1 0 384 KO i 52 o W W i R R e, Rtk RIS Sk BE S0 250 mm
BAEH,
332 kA EATRREZEG Hoa BRI B Mk A R 3 R S SGD R Hm AR, W S
JE7R o Ik A B 30°I), MR AY 5 BE AR . — T, WSSk AR A ORI, SR AR ASOREL IS % ) AR T A
BRAGBRC, T A B W IR B R 2 AR R B R 5 Sy — 7T, WSk Sl R R OR Y, TR
AR T S UM R, 3 WA e 32 T 8k A B ) 385 RTS8 0, 3 ) B 2 1R T M Sk A B8 45/ D S i 8 TR ) A
T e e A R, SR T AR R g . ARSI e AR IR O EE AR R, TR RIEGERY
VR REE R AW Sk £ B Dy 300,
333 EATREAMRBFIE G Ha ARk is T R Y G IS R B/IMK IR Ry 25, 40, 55 mm-
sT(E 6) 0 HMEKimATE R 25 mm-s™ B, BRI R OR300 P D WSk B Sl B )N B I ]
PR % 380 A T B TR AR A R 22 . BS BE A Z MR AR, B 6 R IR ARt , X
R NA B E AN, BB @ENE S R, SRR, BRI ELIE R
T o MWK LIRS 55 mmesT B, RS AR E T, S TR RIRGHAEEE, BR s AT
FEE N 55 mmes™,
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B 0 . DGR L 2 R A R M P A DL R 5. E IR BRSOy 250 mm FHE Sk £ BE Dy 300
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Figure 4  The variation of film thickness  Figure 5 The variation of film thickness  Figure 6 The variation of film thickness

with spray distance with Spray angle with the running speed
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Table 5 Other film properties

Hi'5 WURFEE/mm W AE/(C) BT/ (mmesT) W& ) G i 2 R i I Ak
1 150 15 25 1 15.85 2H KREEE
2 150 30 40 2 14.51 2H K
3 150 45 55 1 15.85 H K
4 200 15 40 1 28.11 2H KA
5 200 30 55 2 17.75 2H 2y =
6 200 45 25 1 13.69 2H KEE A
7 250 15 55 2 18.98 2H KEE A
8 250 30 25 2 15.13 2H KEEH
9 250 45 40 2 14.13 H K
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