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On the Feasibilty of Milled Sanders as a New
Extender for Plywood Glue

Kee Woo Ahn*

This study was carried out to examine the characeristics of waste sanders(S)from. plywood
:and pre-finishing plywood surface sanding and double saw finishing, as a new extander in urea-
formaldehyde resin(UFR) in plywood adhesive, and to focus, adhesive strength using the glue
extended with milled sanders(MS) as extender, leveling the optimum amount of MS to be added,
and examining the physical properties of glue extended MS & S.

Also economical good feasibility of substitution for wheat flour(WF) with MS as a new
-extender is analyzed and presented in details.

Selecting three standard samples of 80, 100 and 180 mesh, sorking them in distilled water at
20° C, 24 hours, redrying at 105°C and rescreening the sample with standard screen, again, the
3 samples of 80,100, and 180 mesh are passed 23 percent through 80 mesh sander standard sample
27 percent through on 100 mesh and only 10.9 percent through 180 mesh, respectively. The
particle size of retained parts are greater in size of redried form. It seems undoubtly that particles
to be extended in glue are got swollen and become greater in size and coarser in shape. The

shape of fresh S particles are irregular thin needle with small scale, as shown in Figure

(93]
o

PFS are so finer than plywood S that only 9.8 percent of the S retained on 100 mesk screen,
24, 30 percent on 100—160 mesh, and 65.9% on 160--180 mesh.

But particle size of the fresh S is large enough to make the viscosity of glue direct cxtended
with S too high to apply it glue spreader.

The glue extended with milled sanders{MS), 3 hours milled PFS or 6 hours milled plywood S,
having particle sizes shown in Tables 7 and 8, as ratio of Reain/MS/WF/water : 100/8.8/10,
indicate good viscosity of 16 to 24 ps, as shown in Figure 5, for applying direct to glue spreader,

have high tensile-shear strength (adhesive strength), 102, 4 kp/em® and 94 percent wood failure.

Bieyl alvh, fHEESS] fRHEAR) Ll iEgd
X uk 729 B ﬁm%fim—c #1280

FlamaA (EH= e f#sﬁ+ Zrel Hhnshe]
Aol iR EEhes WREYS HE AW 67‘1’1‘1.*5203’, = 7 ooo»tm T 33877
BEERe (HE s SR G |

1. &

8

* Am&ﬂl%#ﬁtﬁ.@w B



< [EAT Vol 1, No. 2

o) TERL A
Ao e

vol = AN

LA

gz Hirs
NEEre & BIe ﬁfé&oﬂ
T BEHAIRR R HE
AL Bt $ule BWAR MEE
obel E1L };i&ix’pr’a 22 }ele) Am
B AT 5 WREIE Y B

~.4L

oA Bl
+ 4ok,

By EREE A 4%8] HEHelo SERE WGH

® 1 SBEER ¥ A R

A G =B (T
57 1,490,367 47,501 7,311
68 | 2,383,044 79, 039 12,165
69 | 2,209,349 70,420 10,839
70| 2,840,197 90,525 12,933
71 | 3,331,242 106,182 16,343
72 | 3,703,314 118,034 18,168

b ogosk el 3 el
sk AR e Sl wE
o) WEE el gleh,

* 2. #iiE ¥ JEhERgsE

e es | vee | '70 | | 72| 7

3 i f i
i ] 19.80 19. 05| 21.17 21.97 24. 38 27,80

| 22.27 21.81 22.50 28.66 30.31 2500

(%2
35 ] : o
10{— ' . e
] I
B ',o‘
M 25 3 fr/
kg beene T :
U s i
20} —— gt
150 N
wE 68 69 70 ! 72 73

33 1. AERERLER

- 4 AL m"*’%ﬂ,}—f’: °

TR Ky HEBRE Sl

1A e B K fastelae TR B

Diiiske HEmas {iRst geh REE,

/W AR BT BT Brisine 2sle
FEAREl Bl 2 RSk Eel ¢l

b B el = AT A BlEYE e

HRPHERE S BaERE Y (FHzA oFEY B8
of glent RIS K LA RErbiEe MLEET
Ao = Feted WmaisEe] E£T2 2 %}0} HIRIE
3] Rk nddd BHBEST JE files
FHE o9 EMES MRTA Sk Aotk 65l
2] vhebedl A% ~t~ HH ¥ PFARBE EMT 7 U8
Befbel fBBe foaled Kumsl S-& B vk B
bAoA il o el ¢
Prstehie o #idh | 2ot
000tL~10, 000 A7}
o] el m® ol 9] IMAHS EM sy
sl,pk vk elubele] HBOE oy

= D #E 30, 000kl A 100 OOOT)LC
i ffkshed f83

AR o ol i
P.F i & 4 A et ,,a

1abel oA B

MLOHEE s,

= AE

A_J;r_‘,

=3 Snd

] el RibE = - el A

P
AL

“‘:}” v
¥e,

sl

2. AIRWEAY ¥ [HEAR KXY
o FHeEs

2.1 ¥Rl M2 gt
2.1.1 #sEESME

E‘Ec%‘i A BlER L fo BV N
v OIREAle A BEEE iﬁm’i‘fici" 4
fl\’»&"*ﬁf% ’MO) g 8 g W
'hl'fﬂf 7k e PF g <v‘1'la'5}°1 Y
Jeloh, e R WAERA Hif




19734 91 ]

I A

i A

w

Poise
507

40

20

10

¢
Ty 30 60 T
minutes

oA I SIRI00 RE28 /ds8 k10

gl 2 PF x%mmm&m LY

HEl ahfeEe e B
45 Poisec] v} A3l A szﬁl } zho] il

iAW Nl %ﬂﬁfafé el F5

5 U}iiéu] b

Poise 2}

B xaga~‘ 20

P.F *%ﬁ}ﬁﬁﬁu&‘ﬁ‘éﬂfés @it

: 7

L0 | 300 80 | 80
f 26PS|  24PS  40PE  45PS
- dog 130 154/ 173

T
i Eodedry O pny 3w e R
PHEREE PF !

A E RIK
2180 =in

Lty &
ARy

£100,

FREEZE AR BR300 kel L
W op | @ :’
3 + | s 160 200 40 el sl 10 120 wg 160 180 it
R R R R
i #(%) ~| 100 o T
P -1 17.3 8.8 24.5 17_3! 10. 9 17{ 105 100

TS BRI A = o Bt
4 o otk

2.2 WFHHEL] Bl

gk
Akl

100Mesh 160Mesh

oE 3.

BIRFEAMET (3005

2.8 REBEBD M
2.3.1 R4S




6 of 7] 2 [FA T4 Vol 1, No. 2
BEAS el A = RATEREE o] o). 7. SWFEARS BEeskE e
Bifne) mdse. ST TEel welal Bdl % (B PHEEAAC 120 £180 240 TRIM SAW)
0.06~0.12m/m 7} #E#8{fic| ] KRB iyEEe obuol MESH 4 7 33‘} ok 3(h) 8(h) | o9h)
ek, i B
20 0% | 0% 0% 0%
e 40 18.500 2 0 0
% 5. 4 K8 HHE) |
. AR - S 60 13.40 1310 0 0
ET N W ¥ kB 80 38.60, 12 0 i o
(W |MSE | B 6 MSFa I () 50{ 2710 0 0
- ; 100 13.50 38.200 8 5
78.4g | 2. 45kg 60.4g | 1.9kg 120 6.40 16.40 14.40|  6.50
) e 140 500 11.20 . .
. N i 9. 44 . J
IR ) S Aé-v e+ X , ) |
;“JL f*jj’l J%%“‘ 80/"7’* E ot 166 410 550 22.70] 24.90
= Gl Pl ¢ : : :
e el B A 180 |~ 160 28 | 36.40
200 | ‘; —| 18.40  14.40
2.3.2 WIES 220 i - - — 2.80
240 | - — -
DNEER SESINER,  AINTHERE (sanding  paper p R 4.10§ 7.10‘\ 69,100 78.50
$120 £180 2240) % 244 AW(RPM?7,000) PF W Fo l 100%; 100%; 100%| 100%

K¥r(sanding paper #320 #400)¢] #i3le] RO-TAP
SHAKER(E B =4 25000 @ylsy #5., By

¥ 6. HENFHE
A‘;\*»\ i | I~ i~ 50 | .
ST AT #20E100 ) R100E160 | 460 engp
SN S i D S
%ﬁ;g e ‘u ~N ——‘
mE ] 840177 | 140~105 | 88~63
A% B — 7L.70%  18.30%
YOI 12.80% 77.50%. 0. 70%
ik B 94.10% 5. 00% 0.90%
LNl 8 !
AR 70.60%  25.40%  4.10%
{
P.F n 9.80%  24.30%  65.90%
70
o 1%
0 3
g ETEEE 1
f i 1 PE?H'-'@H:%‘;
10 i
A g -~
20 4(‘;“’6:1’“:10 100 120 140 160 180 200 220 240 29 230

{Mesh)

08 4. REKRES HE

¥ 8. P.FEIERD BuesMpinEe] (L
(FHEEAR £320, $400)

Mesh S oy | nsm | osan
20 0% | 0% | 0%
40 1.70 0. 30! 0
60 1.60 0. 803 0
80 6. 50’ 3.40; 0
2 al 9.80 4.50 0
100 10.50 8.30, 5
120 10. 30, 5.70 3.90:
140 3.50 4.80 6.80
s = 24.30,  19.80 15.70
160 15.70 9.30 6.20
180 6.50 5. 40 11.20
200 4,30 12.30  10.10
220 27.00 30.10 34.70
240 12.40,  18.60 22.10
A 2t 65.90  75.70 84.30
e it 100% 100% | 100%

ik B #100~#16081<7t 70% Lik
o RESHE Bela gled HEEARMAAE

H20~ %100 LATOl MBS HAERY KT 2 BERs o
Ak e PF FEA - #160~#2403 571 60%
Lh RS mAK o 2 HEECEl o] gluh



19735 94 ]

AREERA SRR BER T HE 7

3. BUMARFMEE RS

3.1 Aol w(t

FR TSN A BlES = KBS HTe 449 X
A AR FERHEIY HTFelne Azwrg
Fridha Esripeiel S RiFz BEgesA
AEfEEhe] REd oA WEHEA o g E
g g Aoz £Rd e olHY BESL EE: A
B TEY 24 S iERE sy 2 B3E &
7.85F el EHatg ot o] FERRER A

O gyl #E2S Ripd A 4H WE
K 6WREE Bista 100058 100% @583
1600 =LA ko) #y 70%0 sk #HAIARL Q¢ 5
gon

(2) P.F Rkre 305H Bfeslal 10090 58 100%58
HBFaL 16071 LA ko] 80%el SEete MRS ¢
gt

3.2 EERB(Le Eaitak
3.2.1 ¥EEWMLE

BReR SHEARYEE WSk 1008 408 100% 5883
. 150~200% & 50% LA 1 SEMETE BUlkE S B
Blell E At HESEE WED Aol # gelch. A,
o] Hpel A PHIHE = Mk BEEH IHRLIAY

ob-F-7l SZfEe]

+ gk,

E¥te HTF LR Bl =
R FBEHEES Rl &8 &

® 9. BRE HEeE

P
| |

— 05 | 304 | 605 | 90%
#o@ A B | 16ps  22ps 24ps| 27.5ps
L& : BIIE100 RE8 EEE8 K10

]

S0r
401
50l BAABT B
4 e ¥
~ e
2520 7
" PY T
N 1t
R BEER (51
a8 5 RIS REEEL REE(L
3.2.2 ¥tk

A AL KB EHE BoEe oA g o
= 21 BEE ddAdE smael sV EHAER
& R AR BEE Dl TR XBEE
Ll e oAt BELEAE {rie] HEE
ofeh, a2l BARMA AR Ais BT BER
4 yEsn dv. o nE EEARs pERS

r

4

n% S B

£ 10. #aAy AWl KK, SRl REEH % BEH
Pelt © A8 AM/M, BIBSKSE 39sec, Z3bAl 0.5%, ELEEAL; IR 7%, WK 1%~11%,
FRHE 255 12kg/em?, BABE; 10kg/cm?, 115°C, 147409

| No | m|avEe |sikn] x| EFEOTE | s | ke
11 100 10/ 100 4 | xm 104 40
B oM Ok B 2 100 0 15 10 33 — oz 82.4§ 15
3 100 0 20 10 150 — 93 11
4 100 8 8§ 10 18 23 REF o 1024 0 o
5 100 6 10 10 15 200 99.4 92
BAAR AR e 6 100 4 12 10 14 18 172.8 98
7 100 2 14 10 13 175 # 107. 8 o4
8 100 7 7 0 19 23| 123 93
Ko M E M 9 100 5 9 0 18 22.5 o~ 117.7 98
10 100 3 11 G 20 24 o 120. 4 98
11 100 20 0 o 44 48 » 2 7
ABely SRR 12 100 10 0 0 8 VIR 112.3 80
13 100 5 0 0 2 45 | 1168 98




8 < 71 £ (EA g« Vol 1, No. 2
Bammy BERE 8BNS REE] KBAETL 1L BEEHREEN KMBER
Bell A EHY WHELE Bl AR EAR (10 00042, 483 4m/m)
sNERS WAHMS L KA S BER N, & A HIRI00 D Ee20 k10
4REEMEA Nog, No.9 No 1089 Eaedl #T 7 wm » ;F’@%;Eig i o |
EERE A0 Betn AR, BFE, BETRE &}Eﬁ F,rr ! -
8 ReHKERL WHASE BE BERYe & 4 L 10, ZDOk 34X(10, 000§ 30g/SF
gheh. 23 Noll. Nod2, No.I3fel ##le K %ﬂfzg i 1070kg 10, 200ke <2
o A ST RS B BBl K 5

2 3 R A el K % f BHEAK o Ha-0ofn s

@ie.® Noll Nol3t FREET Rmed HHd A ;% L 29ke) 2 o e 10, 000~ 0. 85
Higs 248 e /1 '}H’c Hike 12@,er A o] - -
AL HBHE ERE 24 & ERt gkl o

4.2 FEERigH

4 WA SERS
4.1 BEEFERL ALBER

?}EIO&V‘] A ek o] No.§,9, 1088 ik

HEHE FHS BEEEE G stA e upgl 7‘41 FUE AR iR E mehed i
é%fﬁg it o LHell M RS 2,500,0008 ¢ HE

40, 00047 FE e HBl A 6,000,000 =53

4 /f(&"}lj’;ﬁ o2 §EEE Rotary Milldf

of]

| WA EA L] NIk
T ,Ef'/‘hfﬁ E’** "]r }% ‘C]. Yﬁfs} 1
1A 4 v wheb b $8le] - FsE FEEhl ok ARl 7

A
CYCLONE_ (T[]

CYCLONE , [ |

e L) Cvan) Eha D SE N

B

ROTARY MILL BUNKER - SILO
DUCT ROTA}}Y MILL VALVE  HOPPER CAR
/ \
N VA S
S v 1 | NS R
o &= ) )
{ .

Ol e B E E



19735 94 ] FEEERN Ak REd W W

F13el 4 mie ulel ok,
R 12, REAREERRE HE

— (73.2 W7 )
ey 3 ———
[ i 10,000 - | 20,000 - E 40, 000 -
& # | 2,500,000/ 3,500,000 6,000,000

(Ball Mill, Steel Ball, Fan, Hopper, Cyclon,
Motor, Duct T#, #ETH, BEITE, Xaw
8 29

% 13. Rotary MilBEFRFE(HE 10, 000¥0

BT T e i e—

[y

) \
2 | 1AF mEm Fa—
3 fmwm/f\ (Lioer ) ; 785kg
4 | Rotary Mill %4 [ “ ZOOkg

3 Al SEERE

"O‘I A SE e SERRAEES B WiE
#Fgggtgvh, relel ol@ b fidkell {f8)e
G’f;: Hfrs] HidEe) ES e KRkE

Hv Fl4ell Al B wbel zhol /il

HiEs) REREE MRS BRHIEEE oA

*® 14 fﬁﬁ*fﬁiﬁlﬁﬁ:ﬁ\rf{ 40 000+

WT§H4\%I’¥LT'L‘EJ‘ 80, OOOkU' 200kg\4u

| i
b e oo i '%> 30, 000= 90 000

e n aon éﬂm:m.ooo
LA ey 120,000 HEi%: 6,000,000 2%

s 100, 00| 6,000, 000/5: <123
L IEE ALY 50, 0\]0’
L [ 7o, 000/

| 9.25 740,000/80, 000

) 354 “51 %0&43
'J\ nfi 1,5’0kg 357754, 950 /7
Uhou B T85ke 354027, 4750
AR 785kg. 107] 7,850 |

A | LsToke) 85,52 /12,0308
RS K9 4Tlkg 35416, 185//l
BRAnAE| 1,009ke] 107 10,990 77

h % | . ,27 4759
:.l‘ it 1,5701(& 27, 475” 07)

S FRR3A Stk 10,0008 AHE AR
w8 FEERES 158 2o
mEE ¢ Jd&E 4 gt

# 16. EMEBESHEA
(b9 1k, 1k

BERFES 4%E

i

E Mo oW B
HE | B R sl % Baos 0

. ! I"%WY‘ 1A ¥50% ﬁmﬁi?f\f’mo%
lebir | 300mHgL 589mk4d 824qk41
2 600 # | 1,178 1,648 v
3 900 1,767 » 2,473 n |
4 11,200 » | 2,356 # | 3,208 # ‘
51 1,500 7| 2,045 ¢ | 4121 v
8 /1 12,400 7 4711 ¢ 6,594 1 |
10 # {3,000 7| 5890 # | 8243

U, CERAUIBESGR HEEE

T2HE Fa719) A4 44
A 5eks1354 /kg (73.3.9%8 A 7 -: 15k

REERL:

. ey | A E B R M
L R S
A %z e W A150 1 5030 1 70
ok gar]
KOB| 80,284 4,03514,122) 5,044 7,061 19,630
| ‘27,475
W OWI | 93,200 4,688(16,408 5,859 8,204
B B | 46,615 2,344] 8,204/ 2,930 4,102
% m | 8778 441 1,543 551 772
J B 21,410 1,077 3,769 1,344 1,884
W 33,833 1,701 5,953 2,125 2,975
#TOBE| 16,724 841 2,943 1,050 1,472
kB 22,483 1,128 3,948| 1,409 1,975
B 5 18,222 916 3,206 1,44/ 1,604
4 E | 27,004 1,358 4,753 1,696 2,376
R L84 94 389 115 164
TFMSF - Ton| ki mhal| o ghel
& Gl | 370,33118, 62365, 240,28, 27332,593
5 ¥ W

G2 = S0 HidH
S OBV IULIFES Bt 8 EEs s glrh o) B

e el Wi
A TIHEEES) 138,708 dhell Hegle] 53% 4
stok ghed o] B Bl ST AL LiEs
of o T FEAEEEE H wd Aoz EEgch
=] 42 = fEfEsta

TS BRAASD A

S 1008 e wisto W

LEE AT
2 01 v

=3

el gt A 28245802

$Rg 71

Flez

Zeivk el g2



10

<k

s (2% Vol. 1, No. 2

Wkl HERE FRTES HY BETEo=

Rl BMESE o Sdesd HESY BEL
Fhetsln el el BE AT HA BHE
ET Aolvh, M $ele HEY IERRE £4
A dg T dE #HAKEoR o F foliztd M
& giEs REERE MR FEE LT et
EHEEREN A Bldso e ER=d §f
Bl 259 KBS 1000 58 100%38#st 150~
20050 78 50% il LRt E S e AUREE I8
EEIR g AR ek HRY REE #mHsE
Lol Hhabed EEEStT fEEEe] 25 FAdE
Bl ARre EEmA AL g Fhskgel B
sl S BEHERR-S HERE SRIESE
FwhngE #9 o ke ##Eslsl Ssld 80,100 ¥
180 mesh 2] FlABE BREEE} o HEL 80
mesh ¥3-& 27%, 100 mesh -2 23%, 80 mesh ¥y
10.9%%k A mesh & =gl Fo]=1(73.77 2 01%)
ABr-e Ehshm s fTe sl on o= 0
Ro| BREEA A= AR " HAsHe B #ES]
o, KT WREE MEESH BT (E g

PF PR SHEBAR 2ot "4 #Misk 100
mesh LIF & 9.80%, 100—160 mesh &+ 24.30%, 160
—240 mesh = 65.90%¢]gith

T HAMS BEER §EY MEAEES UE
Hele REmABEAR-S 647, PF &R 3E€?F‘a‘l%
ok FERH BEEE S 9REstd 100 mesh B AFEES

ze]

N

I 160 mesh [l J-o] 80%el] il R (E T 2 8L
#O d&F o, ol BEAE Fmy SHAE
FEI(EE 100 : Ak 8: /g8 E10Y KEE= B
AEHE 16ps ol thr) A= ERst 605l = 24 ps(2
d5)7F sol, HEMAMGEE HEe] e, B
EE 102.4 kp/em?, AE 04% 2 Bt &

PF #1728 Aol T8 MEfld & KIsta  slHy
&3k EEEE ﬁlﬁr o % she] SRR 34%

~50%4 REHHE 18 + d-5o] A4 e
LLES] HEEEE 10} 10, 0004 ZAEEERLL T4 A
o] AR ARGES & Sl ey BiRd :@ﬂi% ]
E16o) A2} o]l HEE 100, 0004 A Tl A= £/
#EIE 58,000, 0004 EI= FEEEE] WREY MI
vh o5e) H4na e SRR ket 359, 8
7709 )& M 0 2 REld o el BT AT Rig

B e TS ElCkew 518, ME1, 170
) RBES Betd Bkl EESHE BiTHoE2A

wEH FRE & 47%71 RiEsA sl RIS A Y
FHETE S Sl A iG] EeA sz o &)
£ o% A mEsieh oY GBfNE %
Tl Ao B G EEke

3 |

1. &KL, 190 RBLEE 27(2) : 6--10.

[

B cE

{Polyvinyl alcohoDigell B & # 5l =

A EEEE 2 Ao ERoz BT Ut

—{LBER T ] I R SUSE L
=) RS ANE k-

{EERF S S 97 o 2ol Btk I A W B2 ot o
el HiRe] sk vl £ Age g2 Foluk A kR

2 HEY EEel b B 5% BRKEEe R o golalsh ofd MY BEE v Als

femz

=2
—;r

Pikdte Fikere @ HEE d
g e €%

¥ ad REdssh ©

g ok ek

HER®ES B T B



