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WRETHZ LR TEHHER, BERLETALREDTSL 7 POV vy — R ERE, »—
ARRA—D=— I PO LI ERTEBLEZ, b5 Floatation system »EEL, RIELE
LI Ah, BERFIRHERZB/ICOT, TOWBEIC A7 1 v Lo vy — b 2RBLEERY#BETS
KETH %,

AR LE 4 CHECH T NEREL D OREREMTH I LT Lo KBBREREERS
L, B BHLEBRD L LR, BRELLIVBHHILTCORROEERR -7 71 REH, TEMEE
TEHRALR LR AREEBOM L HY IN I AAERBRASHCN LER#HT 2 RETH 5,

o v

e,

Srv— MRBEEBICOWT

1. EEOEEL M
AEBI VY VY - BEAOBIESE, BREIROMMEL), BEWMy BRI > £BTh
DT, RBILT, () FEXDHLEE, @ MEFRaBEE () Rl O BX|MY, FLER
WEEN DY, BELDL Xy FO EL—FREAXILTONICIDTHD, TOKMKIL Fig. 1 DrED
THoT, ROHRELY AT 5,

(1) #8 : AEECHERATHIERIGE EI, RICVAVWADOLORBATELI R, &
DhE 0.2~0.8 m/min ORI TE D, LA TTRTCOE ) BT —EEELYHFE O L AT,
HFER, BisoEE, aRR KB L CEEYHHREEZL NS,

(2) F #: FEROGKELZavie—ALl, ILEEANOBBEROGERYRIFTT B, B
WOEE, ARG TAve—tr—ARRLY) 60~80°C DR TTET 2,

(3) #ligmomg: HEREBHCe -2 %Wy 1}, BE 70°C ¥ —ERECHEOZ LT
&%,

(4) EREE: FEEGL, BRtsvavOTHCRINT OB e —2 -k X b s LcEs
FEEOEE R LG 150°C F CTEROBEI THEEL S 5,

(5) =¥—¥H—1t: GBINLEN m—LELFA-CTHE— STV LORHBLT, =+

ARREERE

ZLe—-9-  Control opparatus _|
Preheater for soak rate

Bkd-1L r |-
Tension roll X . J .'.:.
| L_‘___ mis _-‘
$ St EfEbe e el ||
L {]] PRty | | PRI L TR L S
‘ég g %g T ~ S T =N
\ v T ' 21| |11 == i =
S = e e i ===
| 1| A = | g
— i | €
| = ®
= g
1k 1,050 -+ 2,000 250
3300 1
. ﬁ—f—
'y eacer em .
R asxm  |eresrl/—— | oo | #mIv-97r
Paperfor resin sheet Soak tonk Heated air duct Fan Air duct for circulation

Fig. 1 v vy — b EEE

Manufacturing apparatus of resin sheet (unit mm)
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Phot. 1 MBISAMRRFCRKEO LY vy — + il
%E (FReEERaREBEORSERT)
Manufacturing apparatus of resin sheet in
the pilot plant of this station
(This phot. shows the apparatus of soaking.)

— &7 PRI ORI LBALKREH I T, FOBAE Phot. 2 UMPEAWRIBHZED

~ . . ) Vo vy — bERE R
CLDOTH A= b T HHREERLI 2 BEmA D% b ElE R
(6) m@esf: 2 4 30 BicwL 10 4 Manufacturing apparatus of

. J resin sheet in the pilot
2. Ry HLRE plant of this station

FHRIIACVEZEROLDOEZMFEHAL, ZhAMEBIED (This phot. shows the mechanism
HERD X5 BECH DT, # € Ll (r LR o iy
TIRE/ R I L T\ B), BRIEE, S -SBEARLE
AT 5,0

3. HEREREE

FEOTH#, #EROSR, GREORE, SR IDWROLHETS Yy O Ltk BE
T, SGREIATV VAR, v A EIHOLDEE 7 v — AHEAE I T 5, ZDOH5% Phot.
18 LV 2T LI,

(1) FEEFE=—21 (Fre—x=): R 160mm 2K —1hbich, =— 1R HRMAE
ANYFARLYKOBLRIGCTHREHHAIL S 2, = — L ONBITERD 5\ EEIM OB Thatisye
B A Fe—2—%FAL, BECEGASEZBECIY = v v —AT53, BERIF =1 Vi X UMK
PR S —F Y - TIN5,

(2) #hwm—r: 2K=—ADLRY, TOMBRIEBEMGE -~V FARLLY, KOEZR IO
RCIECHBCHAS LY 2, = —ARIT 160mm T, 1KIFEE7 = — 2§H, MO 1XKELSF A 2
—& —T 556~60° DEE T 27 =V /R BLTHD, HEIF =1 VIRHRK X5, 0K v -1
BEWEETAV2586, ERYE—KAR) LD 2BREBOFHCEWTHERAINS, ik, TOBRR
BEARNBEEFELLTVDT, ZThE2BRT 2D ERAINS,

(3) EvFre—n: 2Ke—AMbRY, ZOMBIERMNEA~AV FARIVFETSZ, = AR
X 80mm T, BYw - 1IKIEE v - 2§S, MO 1FXIFEET 251 =V /R BIRTE
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D, F=AVEHECL)ABRCEET S, @B AT YRETHDL, BEhvs vz VIEELEDOHH—

FOBREERICT,

(4) BEE: AX 4 500x1,000x380 mm I LTAF VY LAAF — LB, BAKEAR —L 2
BB IO —F =%z %, BRI —AIIE 40mm T2 e — aESEREIN TR, BEEATLHEE
CHEERT 5o WAL 7 e -5 — CHBRERHBC L ) WRE—ECRITh D,

(5) FI22=F3A47FLBFr78—uw—: FIx=F47FAFYVVAAF—ABT, 2414,
SRELDIKEATE7 M 70BEC L ), RECHE LT LBIEROBLFET 20ERT 5,
TOFA7ERMYDEDTF I/ 2 —m — AR DBRL TR TH D, » — AR R = CEET B,

(6) »vOILA—: KREHIEXZEBEELDDL, ZOBIEKRHPOKRS & LOFOMOBEHIC L b
BELT, MORIHMEHEY 71ET D, CherDOETHdr, FEOMHE 1 72RO —kiEx
FUROBRCIG L TED -2 WY HF, ~ v 2T,

(7) FAr—A: RAe—ARETCR) AT, BELTORBECHEAL, FOHBRSIBEHEEN
Dwu— LTS,

4. & B ¥ B
EREOKRE XL, 18 1,100X H & 2,000X 5 X 400 mm, WAL 6 FBOR DL LXEYZT,
BEEREAAMN LTI, HAMETALEH L, —M3R s 7 ric X W S L, —
HIERL S 2L 7eoT\w 5,

(1) ®R=: FEAIHEMEEEL, WEIAS L STRT ISR EA L, REOLDEMA V-
MrEER LT 2, SREHADRICE 520 BBORAL LT 57D, $Rr ETT5Z i
hIERERET2 & 5 ielE s L5, REZHEHN CHRELIBEET 5,

HBREATO VY VY — F OXFIIRA = — LR FX oIV AR, Fig. 20Z7: &%
v FEY—X 7 PODLREVTAEC IOTKREIND, Tihbb, ERENCEDNICRERDO LY Y
Y=Y, EREREOBIEES Y HD B EME IO TH Yy b=¥—& 7 r OMCE N, TRX X
FERAXECREHT Ay b=y —D
BEZER IoCTVvy vy — tOEE

BExBRB, o T
EIREREMIEMEAD S L O |__Hot air duct

HADED v — 2k LORHIFE A Y b e e _
=y - X DKL XESND,

oxit ) WY -)
ZD=Y —R— R X B &

BHOZIL, EELOERC LD
LT, AEE O KE THOT,
Floatation system rFRIILBWP %
AThb,

o HREEATS 2Lk X0 A-A Plane

T BRD e AR A= DT = I% Fig. 2 v b=¥ —va— b HHOM
T THZLNTE D, Detail of hot air support part
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(2) ZXEAEEBE: XEBRICH 7 r2bichd, ZEABI § 2 ARASERT, BE 45w /min, B
E 44mm (H.0), BEE 19.6 m/sec, HEEZH 1,223R.P.M,, ®—x —i3 1P, @5 0.8 TH
b, &7 MIEHTISRMC LT, EAWMIAMcTERL, SyFvISEAR, FAMEDINTY

B BEMCIIFNFREEROL v A—2&Tbh, ~VY FARXDFEHLINS,

(3) Zeginznds: MBAEITMMRE, B Te -2 K IDZBHEYEAL, ZEBEAOFRE
CRIRSARE L HBRERMSC X Vg I 5,
(4) H# B/: ZEAB, mEER, £7 rREREEEL 2 AR D THIRRESE IR T 5,
5. 5 B £ B
EEEHOBKENCIT 12 T—% —R IV rv—AFz VEFERTS, SARBERC X ) FEROXDE
E% 0.2~0.8m/min O CERERTES,
6. EBRYEEHIUVEMEER
BRENLHL VY VY — MiE, XD R AR DEBRYRECH NS, FIIERBRCRD
na,
(1) Fher—n: 2Ke—Ahblid, TOMBIERM Y FARI)EHCHHFTEZ S, =»—
X 100 mm TWThd 7 v — s8d,
(2) BROEER: #=vick ) EET5HNFHEC X >C, SRETD SRz L3,
BRDEOBA L DR WER ) BV EEL, XEELEMYEELEKTHBHEL Lo>T 5%,
(3) #ras: Y0 AV ARBBECID 17, FEHRIB X IVBETL, Xhre—-2
PHEZ VS vy — PIRBERORWEE LI ORALEDLN, BRFIETHECE SN,
7. B & #&
FEAL T, A—&—, AHRET 1 ROBWERCED ¥ L, L oHBCRETEBIIL
7o

I voroy— PREKROHERERER

Z OB OMEYHALNMCT S, ROBRBETR, AR -0 —7 DKLy vy —
FREERELHETAI ENTES T LAHB L,

o u 1. & Y & E

Eo g, H O 3 5 SRR BIEE 7 — ) — k0

E e
2 Tes FLIOT, ZEREEN & BikE (&S
iii“’ 25, 2.0m) BRI o LU D HE L OBIRE
NG dof S
RET B Kb, FORRT Fig. 3R L5 DT,
- gog i‘*'zsz

BAAL L, BEERNEBERCHD, Lb L) HEy

2 4 6 4 16 18 20 2 24 2

8 10 I I L
Revolutitﬁﬁefﬁﬁdﬁg ;ol;ljsbte?\mﬁe speed. apparatus L.0m/min L3 % e EFRE 4T 57
Fig. 3 MEBEEBEDO v FLEEREGHRE », COBBCXThE2BERLTHLEND
TRV vy — bR DEE) & OBR %
Relation between the revolution times of °
handle. and the passing time through . r—
the drying oven (feeding speed ' 2. ﬁi}iilﬂ@ﬂﬁ@mi
of resin sheet) - Fig. 4 @R TEERAEM B OV, I
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Table 1. HHEW O B E (m/sec)
Hotair speed in drying oven
T - i
oints where hotair speeds
Upper or — —wsured A B c D E F
lower side - S
Upper side (@) 0.45 1.45 1.70 3.90 0.84 0.84
Lower side Q) 0.70 |-1.54 1.80 | 4.50

T ZOFROWEMEIELSERELLL DDOPREEYTFT,

Remarks:

HH& 20em OEFTICET, BURBEGESI Y AWT
BIFE Lico FOEESNT Table 1 RRTEEHT, v
DV Y — O THOFN—BCRAEIIKT, £0EHN
VOVY— DY —HHE— b LTHREDTHSD
DrBEbRD, ¥, LUVY— b0 LETHAOES
3, £7 PRHOX VY R—%FBMTHZ LILIDOT, &
LALRBORCRETCUY vy — b R¥D T LT
X1,
3. ERBEloVLT

These values in this table show the means of each five measured values.

mN__

Fig. 4 BBREHOBRERIEME
Points in drying oven where hot
air speeds were measured

FHRC EREERRY SRR LDHLE, Tre—& —THEDEREY 12IS—FIC LT BB
Y, Fig. 5ieR" X5 I 4 BEOFERI X h BB OFBEL Fot,

A. Y7 x—F+4 7%B\55E:

F7 & =34 7X) KOTED D ROOBIELER Y K FET

HBD, FEOE IV CFIL, XD HAREACET HECESL v v REH A~ XDTWDkA

b I, DV TLHLICOHEINAHEEIS D,

B. BHA—ZAWRWHE: Y7IIRAX OH#EML,
B & 7 FEC IO,

C. F72—74 7% XTL, OBt
AR AWETE: TOKERILA, B XY LEFT
»BR, BHA-DOBHIKE X 0T, FEEORILE L T
Moy &R, B A70FRRCKRS X5 Th
DTz,

D. BRA-Z2HAWEWTFs 2 —e—A%AV5F
#: A, B, CRELTRIFLBMHREERL, BF
ATRVIBIFLAERLRIR,

4 AFIVLPvY—-toRE

RIELIcA T s VEIIED A 2 7 — L« KEEK (Vo
vEH 50%, KE 250c.p.) AT, Table 2 IR
TRUTAT s VLo vy — b RRIELE, BE3~6

L FO-M
5 @ )v—  Pinch roll
Barof bow type £
O~0 £75-147
R TLE9- Doctor knife
Paper  Preheater

r-E 0%
Soak tank

> #0-L

Pinch roll
r79-g-L
Doctor roll

FERIW-

R PLe-y-
Paper  Preheater < Barof bow, type
BEIw
Soak tank
Fig. 5 < B & &

Mechanism of soaking for resin sheet
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Table 2. #3731 vvyovy— b ORESELLCHE
Manufacturing conditions and properties of melamine resin sheet

, 7'1/1»55—&5« U ® m & & ll;:/"/v— bf@fﬂa’ﬁ
= —D opd 3 roperties of resin
RBRES B & o 88 Tempe- | Mocha. Conditions of drying sheet
No. of rature | nism | B E [EBREHXIVEE e B X | E R 5
experi- Kinds of paper of pre- of Tempe- | Time of |{Feeding| Resin Volatile
ment heater |soaking | rature | drying | speed | content | content
°C °C min m[min % %
* H & A
1 Surface paper A 110 A 90 7.4 0.27 50~60 7~8
thickness 0.125 mm
F HE &K B
2 Surface paper B 90 B 95 7.8 0.26 50~60 8~9
thickness 0.125 mm
£ H K B
3 Surface paper B 90 C 95 7.8 0.26 70~80 7~8
thickness 0.125 mm
AT 4 v
4 Pattern sheet paper 90 C 95 7.8 0.26 35~40 4~5
thickness 0.25 mm
a2 7 — # A
5 Core paper A 80 D 95 5.6 0.35 50~60 6~7
thickness 0.25 mm
6 v 80 D 9 5.6 | 0.35 | 50~60 8~9

E: (1) ZBREOEIL 2.00m, (2) ABEEOKNSIX Fig. 5 RRTLEDITHS,
Remarks: (1) Length of drying oven is 2.00 m.
(2) Marks of mechanism of soaking are shown in Fig. 5.

EBMATBIVVIDIRLALIRVAT I VLYY — b RRIETH I LNTE I,

TEE% D EEYELE LD THER (X 0.088mm) KA 5 3 VEHgDO 72— - KEEBK (L
VBRI 50%, FE 170c.p.) FEEB IR, VO vy — % Table 3 CRTRETCRIELELZ A, B
ATBIVY7ORWTSRARERALVS vy — P RBET B Z LA TE L,

60
S—
- Tiai20t
'/ ~
50 —
L
—
o

401 -~

3
135~140t

LYY=k O 1EFS (%)
Volatile content of resin sheet

P
30 - T ‘A ______________________
145~148C
201~
1 1 | 1 |
050 0.60 0.70 0.80 0.90
Ly y—- msssru B IE ("nin)
Feeding speed. of resin sheet

Fig. 6 vovo— tOXHIEELERS L OBR
Relation between the feeding speed and volatile content of resin sheet
(length of drying oven: 2.0m)
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Table 3. BEHUBEBLHTC ISPBREEMRAZ I VLo vy — F ORERLVIEE
Manufacturing and properties of resin sheet for surface of melamine

decorative sheet made by various conditions

Fre—2%& o, & & vy —F OER
ERES —ORE SRR Conditions of drying Properties of resin
R & o & #| Tempe- | Mecha- sheet
No. of rature | nism | B [RREEOEE & 0 X [ #EH X &
experi- Kinds of paper of pre- of Tempe- | Time of|Feeding| Resin Volatile
ment heater |soaking| rature | drying | speed content | content
°C °C min mimin % %
# H K C
15 Surface paper C 65 D 121 3.4 0.59 62.8 4.2
thickness 0.088 mm
16 Z 65 D 118 | 2.9 | 0.69 | 61.5 4.7
17 Z 65 D 120 | 2.2 | 0.90 | 65.3 5.4
18 - 65 D 140 | 3.4 | 0.59 | 62.4 3.0
19 ; 65 D 135 | 2.8 | 0.72 | 63.2 3.9
20 . 65 D 138 | 2.2 | 0.9 | 62.8 3.9
21 . 67 D 145 3.4 | 0.59 62.4 3.5
22 v 66 D 148 | 2.9 | 0.69 | 61.3 3.1
23 . 66 D 148 | 2.3 | 0.87 | 61.6 2.9

E: (1) ZREORIIX 2.00m, (2) HFREHEOFSL Fig. 5 KRTLEHITHS,
Remarks: (1) Length of drying oven is 2.00 m.
(2) Marks of mechanism of soaking are shown in Fig. 5.

VO VY — b O%DEE L ERS L OBFRERD B L Fig. 6 DLk ) THOT, HEREEN 118~120
°C ¥ L O 135~140°C DFETIZ, WTFhd XV EENRL o2 LERSITHM LTV L EHBARS 50K
WLT, 145~148°C 3\ Ti%, 2D EENREL 25 LR b3 0 Tldd 5 IME T T 5 ERICS
B, Thid# 7 1 vElgoEEd L3 b0 L Bbhb,

IhbATFIVIVOVYY— R LD AT I VYR ORIER, A, =T 1 7 1rE—- VY EOKEM
FAD 2 RINTIEDONTUR, HOREL LTRETAHTETH %,

vV = £

BLEDERERTBIE L TRO L 5 BN IN S,

1. 8 & B B

PRETR—RE S Ve - — AL TV WY, Lk CRERTS I LAEBTHOT, BEEOS
KENEVERIOLLFEATHE L 2T T O, bR erre - XDORBEFTRITH 1.55 Thorowest L
(,xasVﬁﬁ@Eﬁ$u1ﬁwqﬁ5f&ao%i@ﬁﬁ&mlﬁoa#&bﬁvmb,ﬁﬁ@ﬁ%
W2 51dR b FERAFCEETFR DT LB DL THLDIL, Fre—t LEERYAWER
ETh%b, .



VIVY—bREBA -~V A BT EHE F2® CEM - PR - 48A) —157 —

mmﬁyﬂ—+47mmvﬁm;orum%%mkbﬂ%&%béof,f%hdﬁbtb%@%ﬁ%
DE5EBbID, LirLIOMD K7 4 =71 7 %M\ 5 34, Monsanto Chemical Co. 75 &C
HELTVWB LI, HBCAENELLS 5 & 5 i L 0% BEAERS 5,

%ﬂ@ﬁ—@m$ﬁk?f¥%tbm,%ﬂﬂ—otvb@ﬁﬁmxoruﬁHAitvL&bAﬁk
ETHEAID B, .

ERERDPOSHDr — MBIV F I £ — v — MR IO TR BREYTET 5 2 L AEE L, bRET
AeTw2 F7 2 —r—AOREIINEL, Egan Co® 7 X CHELTW3 X 5 RIS 25em L)
EVEBTHBLEL bRB,

2. % b B ¥

YT S S S N A A SN
?t:éﬁ%&&ﬂko:Olﬁt&ﬁOKbﬁﬁoﬁﬁﬁﬁ&<,ﬁ—%ﬁﬂ%bf%%wﬁgﬁﬁt
DTV LS Thh, Lt oT, ILMEDREREEENEE L,

3. OB OB O
ﬁﬁiﬁoﬁﬁEOAiuﬁﬁm¢ﬁb®m,ﬁﬁﬁﬁé%fbétbfééﬁ,wDOZUvF%%
PHREAKARDONBDT, ILLKRPSLEL TS,

By P =X —OF R b HRIENCHEROTR LT DL, v -2 =D~ RETTL,
Bff 47 DA TREHNR VO vy — M EEBTH B, LitoTe ORADOMEEBE N T CIc
40 RS ERTHEAIh TV 5,

2L, R TEASAT =% — 48— b HRD 13, RLILOBEANEL, LovdEEOESCR
T/ AVDER Y P u—ATHERNTESL, FRER L=t —2RE |2 L CRIRER Y M
Kt#bfb%ﬁﬁ$$&§fb6tﬁbhboCDI5K$$%$WTM6@H,ﬁkvvvv~b&

BERBOBBC L 500 T, #5753 VEIEOBM R EZ K L ABER L IC X OTHEBL T\ 5 L
HKTsd0rEbhs,

X [

1) AP #EE R L OEELB O, BERIOA —~— v W% BHAF+ 2 |,
(1958) p. 1~22

2) MR - FNE  BARR: VOVY— MR XBA - LA BT B, B3 Lo
Y- MUBRECOWT, $9EANEAKAHERRES, (1960) p. 99~102

3) R : VO vy — b —S— v U, AROREAE OV TOHELT* 2+, (1960)
P. 21~42

4) Monsanto Chemical Co. : Manufacturing information on decorative mel'ami,ne laminates,

Production information bulletin No. 1056

5) Frank W. Egan & Co.: Equipment for treating continuous webs with resins
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Studies on the Resin Sheet Overlay Report 2

On the manufacturing apparatus of resin sheet

Kunisuke Horioka, Akira Nakamura and Tsuneo MATSUMOTO

(Résumé)

Recently, the resin sheet overlaid wood materials have been manufactured. Resin sheet
manufactured by the horizontal type machine heretofore in use has roll or bar marks as
the result of using rolls or bars to support the wet resin sheet in the drying oven. And
also the resin sheet manufactured by the vertical type machine lacks uniformity of resin,
and has a characteristic of vertically flowing resin.

So we planned and established a new type of resin sheet manufacturing apparatus which.
is equipped with the air floatation system instead of the roll or bar system to support the
wet resin sheet in the drying oven. (Fig. 1 & 2, Photo. 1 & 2)

This apparatus is made up of the paper feeding part, the resin soaking part, the
drying oven and the reeling part or the cutter.

The particulars of this apparatus are as follows:

. Feeding speed: 0.2~0.8 m/min (non-step variable apparatus).
Preheating of paper: 60~80°C.

Heating of resin solution: max. 70°C.

W

Drying temperature: room temp.~150°C.
5. Time of drying: 2.5~10min.

The air floatation system is made up of two ducts having many small air nozzles as.
shown in Fig. 2. The wet resin sheet is supported between these two ducts by reason of
the difference of air pressure of the ducts. The hot air speeds in the drying oven measured
and measuring points are shown in Table 1 and Fig. 4.

And then, by experiment, we investigated the manufacture of melamine resin sheet. In
this experiment, melamine resin was used as a mixed solution with methanol and water.
The resin content of this resin solution was about 50% and the viscosity was 170c.p. The
results of this experiment are shown in Table 2 & 3.

The 4 kinds of soaking mechanism (A, B, C and D) as shown in Fig. 5 were used, and

. the D mechanism showed a good result without unequal or uneven application and rumples.
in the resin sheet.

And also in this experiment, the relations between the feeding speed and the volatile
content of melamine resin sheet were measured and these results are shown in Fig. 6.
These relations are considered to be based on the character of melamine resin.

The resin sheet manufacturing machines having the air floation system are already

established in 40 factories in Japan.



