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Abstract

This research aims to determine the appropriate ratio to obtain the compressive strength
of a composite adhesive interface between the shell egg powder , urea formaldehyde Fort ago .
And physical properties . (Density , moisture content , water absorption , swelling when
immersed in water ) and mechanical properties. ( Flexural strength , compressive strength ) using
the ratio between egg shell powder on the adhesive interface . ( Percentage by weight ) include
65:35 70:30 75:25 and 80:20 , respectively, to produce the compression platens done by heating
at 100 ° C for 5 minutes followed by a cold press at a temperature of about 30. degrees Celsius
and bake for 15 minutes at a temperature of 60 + 2 ° C for 24 h, the results showed that when the
compression plates of egg shell powder composite material between the adhesive interface with
high density. With the high moisture content . Which is inversely proportional to the absorption
of water and swelling when immersed in water at the lower back . In contrast, when the
compression is low density . Will have a lower moisture content too. However, the water
absorption and swelling when immersed in water, the value increases. The density also correlated
with mechanical properties that is, when the pressure is high density. Made with high strength .
As a result, the mechanical properties better compression plate with low density . In this study,
the ratio of the compressive strength and the ratio of egg shell powder, 65 to 35 percent by weight

of the adhesive interface .pp
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M99 1 HamMINAgEUMIMAMANIMNIUYB K HEAN N Taquanszralaenlulnk

=3 [y Jd
aenlszanu (Mandunagnuianuns)

3
dasraruldenlalome - 011 Gevaz lamimiin

65 :35 70:30 75:25 80:20
1 424.5872 .396.4027 397.5906 363.5694
2 416.744 415.2244 400.2065 341.6765
3 392.2648 403.2626 381.787 367.9883
4 421.6271 390.3145 384.1146 378.7285
5 423.9679 396.126 381.4755 360.114
ma‘ﬂ 415.8382 400.2661 389.0348 362.4153

d‘ \ &' 1 % v Y = ¥
MINN 2 Nﬁﬂ]i?’lﬂﬁﬂ‘].l‘ﬁ1ﬂ"l‘ll%u1ﬂ!ﬂ'JTN‘lﬁ—!‘llB\i!tﬂuﬂﬂ'ﬂ1ﬂ?ﬁ@ﬂﬁﬂizﬂ?]ﬂ!ﬂﬁﬂﬂ‘l‘\nﬂﬂﬁ

asnilszau Geeay)

37
gasrdraen 1a'lowe : 1 Govaz Taeimin)

65 :35 70:30 75:25 80:20

1 1.772 1.897 1.592 1.679
2 2.208 1.95 1.637 1.602
3 2.188 2.042 1.735 1.671
4 2.031 1.98 1.752 1.676
5 1.98 1.874 1.715 1.543
mﬁ'ﬂ 2.0358 1.9486 1.6862 1.6342




-3

M99 3 wamInageUmAINIgATINhve AN Tagransznuaen 1o lnkne

madszanu (Feway)

4
sasranudden lalong : n1 Govaz lagimiin)

65 :35 70 :30 75:25 80:20

1 11.01 11.08 10.61 15.61

2 9.94 9.4 9.47 10.55
3 10.8 10.7 11.41 9.5
4 11.72 11.03 10.78 9.93

5 8.71 10.3 12.05 16.39

m?;ﬂ 10.436 10.502 10.864 12.396

MI19N 4 HamInaaeuIMMInesiIisushvasusannTaguassznadaenlvln

wanen sy (Fouaz)

EY
dasrdamldenlalong : 11 Geeaz lasimiin

65:35 70:30 75:25 80:20
1 0 1.61 0 3.17
2 1.85 0 1.49 1.64
3 0 3.17 0 3.12
4 1.72 0 1.49 1.64
5 0 0 294 1.51
ma’ﬂ 0.714 0.956 1.184 2.216
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M151971 5 WANMSNATBUHIAANNMUNMUUS WAV WHUO AN Taanansz I afdenlyln

panenNUszaU (Inzana)

. ] ,
dasraulaonlulong - 01 Gosaz lasiimiin

65:35 70 : 30 75:25 80 : 20

1 19.195 12.008 8.954 4.484

2 15.048 14.166 8.285 4.356

3 15.28 15.657 7.575 5.931

4 16.007 13.948 8.406 5.766

5 18.465 14.397 6.732 4.055

, %?éf‘, 16.799 14.0352 7.9904 4.9184

M3197 6 HANISNATBLHIAINOGTAEANEUNTWN AV KA IN Taguansznalden ]y

Tnranemadszann (nzwiana )

4
dasaaulaenlaylon - 011 Gevaz Iasiimiin)

65 :35 70 :30 75:25 80 :20

1 226.638 64.929 47.231 18.083

2 174.067 53.108 46.928 14.196
3 141.013 54.059 48 19.427
4 137.768 51.997 48.611 22.977

5 159.585 47.214 31.385 16.469
méﬂ 167.8142 54.2614 44.431 18.2304
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MR 7 HamanageummANNMnUMMUsISavewHusann Jagransziitan/aenlyla

WQdﬂﬂT«]ﬂi:’,ﬁl‘M ( WpzIana )

. y
sasrauaon W Inwe : N1 (Gosaz lagtivin)

65:35 70 :30 75:25 80:20

1 97.6 93.09 66.36 48.83

2 104.25 92.12 53.19 34.46

3 113.48 81.39 45.74 41.65
mﬁ'ﬂ 105.11 88.86667 55.09667 41.64667

y [ [ g v I~
AT 8 HanIsNATEUNA eI IDAYEUIITA VR WKHUEA N Taguanszrafaen ]y

Innenenniszaniu (unzana)

J
sasrauasn1vlnwe - 011 Gevaz lasimiin)

65 :35 70 : 30 7525 80:20

1 73.8125 28.79467 21.21684 10.40986
2 106.1424 28.59276 23.70588 11.21538
3 46.07035 16.61593 20.48536 6.85045
wa 75.34176 24.66779 21.80269 9.491899




y a d
15197 9 aszrmaNumNULY 1asly One-Sample Statistics by spss

AA
IVICdll

Led T et
SWRILTIUVIAUULL

Qid o N4
OG- IO viCan

RESULT

RESULT2

RESULT3

RESULT4

5

5

415.84

400.27

389.03

362.42

13.534

9.537

9.109

13.545

6.053

4.265

4.074

6.058

*kk RESULT = 65: 35 , RESULT2=70:30 , RESULT3 =75:25 , RESULT4=280:20

4 a d
A15191 10 AT 1HAIANUMINLYEY 1aslE One-Sample Test by spss

Test Value = 500

95% Confidence

Interval of the

Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
RESULT -13.905 4 000 -84.16 -100.97 -67.36
RESULT?2 -23.383 4 .000 -99.73 -111.58 -87.89
RESULT3 -27.240 4 .000 -110.97 -122.28 -99.65
RESULT4 -22.713 4 .000 -137.58 -154.40 -120.77

#*%¥ RESULT =65 :35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20



| N d k4
M319n 11 Iaszramesaz3inannudy 1aaly One-Sample Statistics by spss

Std. Error
N Mean Std- Devidtion Mean
RESULT 5 2.036 1772 0792
RESULT2 5 1.949 L0670 .0299
RESULT3 5 | 1.686 0686 .0307
RESULT4 5 1.634 .0601 .0269

#*%% RESULT = 65 : 35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4 =280 :20

L] d o
MmN 12 Bz esaziinannusy 1aald One-Sample Test by spss

Test Value =9

95% Confidence

Interval of the

Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
RESULT -87.900 4 .000 -6.964 -7.184 -6.744
RESULT2 | -235.445 4 .000 -7.051 -7.135 -6.968
RESULT3 | -238.329 4 .000 -7.314 -7.399 -7.229
RESULT4 | -273.911 4 .000 -7.366 -7.440 -7.291

*%% RESULT = 65:35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20
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A a i1y IS v e
MINN 13 AATZHANIDYATMIGAVNUT Tnaly One-Sample Statistics by spss

Std. Error
N Mean Std-Deviation Mean
RESULT 5 10.436 1.1550 5165
RESULT?2 5 10.502 .6905 .3088
RESULT3 5 10.864 .9643 4312
RESULT4 5 12.396 3.3226 1.4859

**%*x RESULT =65 :35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20

A . a ‘1 y <o v
A1THN 14 UATIZTHAIYATMIPAVNU Tagla One-Sample Test by spss

Test Value = 80

95% Confidence

Interval of the

Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
RESULT -134.680 4 .000 -69.564 -70.998 -68.130
RESULT2 | -225.051 4 .000 -69.498 -70.355 -68.641
RESULT3 | -160.316 4 .000 -69.136 -70.333 -67.939
RESULT4 -45.497 4 .000 -67.604 -71.729 -63.479

**¥% RESULT = 65 :35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20



: 1 o d o Y go’
15131 15 IpTeimIetazMINeIRn 1MUY

Ty One-Sample Statistics by spss

Std. Error
N Mean Std-Deviation Mean
RESULT 5 714 9788 4377
RESULT2 5 956 1.4205 .6353
RESULT3 5 1.184 1.2323 5511
RESULT4 5 2.216 .8499 3801

*%k RESULT =65 : 35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4 =80:20

- a il £ 4 Y oy
M13199 16 a5z osazmanesiiionsiy 1asly One-Sample Test by spss

Test Value = 8

95% Confidence

Interval of the

Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
RESULT -16.645 4 .000 -7.286 -8.501 -6.071
RESULT2 -11.088 4 .000 -7.044 -8.808 -5.280
RESULT3 -12.368 4 .000 -6.816 -8.346 -5.286
RESULT4 -15.218 4 .000 -5.784 -6.839 -4.729

#*%% RESULT =65 :35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20




f-10

4 a o ¥ [
A13190 17 AAzHmMAaNuAUNIuLsIaa 1aoly One-Sample Statistics by spss

Std. Error
N Mean Std. Deviation Mean
RESULT 5 16.799 1.9051 .8520
RESULT2 5 14.035 1.3130 5872
RESULT3 5 7.990 .8579 .3837
RESULT4 5 4.918 .8652 .3869

*#% RESULT =65 :35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=80:20

~ a a1 [
M13197 18 ApTzrmanudumussa lasly One-Sample Test by spss

Test Value = 18
95% Confidence
Interval of the
Difference
Mean

t df Sig. (2-tailed) | Difference Lower Upper

RESULT -1.410 4 231 -1.201 -3.566 1.164
RESULT2 -6.752 4 .003 -3.965 -5.595 -2.335
RESULT3 -26.089 4 .000 -10.010 -11.075 -8.944
RESULT4 | -33.809 4 .000 -13.082 -14.156 -12.007

**#% RESULT =65 : 35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20



H a o ] ] @
M9 19 AATIEHAWDYAATANGULLTIAA

Taely One-Sample Statistics by spss

Std. Error
N Mean Std. Deviation Mean
RESULT 5 167.814 36.0144 16.1061
RESULT2 5 54.261 6.5185 2.9152
RESULT3 5 44.431 7.3226 3.2748
RESULT4 5 18.230 3.2925 1.4725

##k% RESULT = 65 : 35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20

4 a Eal Y { @
A13190 20 ITeiamogdatarguns i Iagld One-Sample Test by spss

Test Value = 2000

95% Confidence

Interval of the

Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper
RESULT -113.757 4 .000 -1832.186 | -1876.904 | -1787.468
RESULT2 -667.457 4 .000 -1945.739 | -1953.832 | -1937.645
RESULT3 -597.161 4 .000 -1955.569 | -1964.661 | -1946.477
RESULT4 | -1345.891 4 .000 -1981.770 | -1985.858 | -1977.681

*** RESULT = 65 :35 , RESULT2=70:30 , RESULT3=75:25

RESULT4 =80:20



n-12

4 a o 1 [
@159 21 Jpszranud UL asa 1aeld One-Sample Statistics by spss

N Mean Std. Deviation | Std. Error Mean
RESULT 3 105.110 7.9749 4.6043
RESULT2 3 88.867 6.4931 3.7488
RESULT3 3 55.097 10.4414 6.0283
RESULT4 3 41.647 7.1850 4.1483

%% RESULT = 65 : 35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20

4 o o 1 @
5197 22 Simrermnnuduniuuseda Tasld One-Sample Test by spss

Test Value = 105

95% Confidence
Interval of the
Difference
Mean

t df Sig. (2-tailed) | Difference Lower Upper
RESULT .024 2 983 110 -19.701 19.921

RESULT2 -4.304 2 050 -16.133 -32.263 -.004
RESULT3 -8.278 2 014 -49.903 -75.841 -23.965
RESULT4 | -15.272 2 .004 -63.353 -81.202 -45.505

**%* RESULT = 65 : 35 , RESULT2=70:30 , RESULT3=75:25

, RESULT4=280:20



1 a o Y] T Y
M35190 23 Ao datanguisada Taold One-Sample Statistics by spss

Std. Error
N Mean StdDewiation Mean
RESULT 3 75.342 30.0652 17.3582
RESULT?2 3 24.668 6.9738 4.0264
RESULT3 3 21.803 1.6883 9747
RESULT4 3 9.492 2.3227 1.3410

*%% RESULT = 65:35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4 =80:20

{ a EA s [} @
3197 24 Tazmueadaoangunsion 1aold One-Sample Test by spss

Test Value = 78900

Mean 95% Confidence Interval of
t df | Sig. (2-tailed) Difference the Difference
Lower Upper
RESULT -4541.071 2 .000 -78824.658 | -78899.344 | -78749.972
RESULT2 |-19589.785 2 .000 ~78875.332 | -78892.656 | -78858.008
RESULT3 [-80922.151 2 .000 -78878.197 | -78882.391 | -78874.003
RESULT4 }-58827.915 2 .000 -78890.508 | -78896.278 | -78884.738

##% RESULT = 65 :35 , RESULT2=70:30 , RESULT3=75:25 , RESULT4=280:20
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a. mamdsmasvesnnda

5103 = nAa x 81 x ¥
U ¥ d' o =9 9} [
fveaf 1 Anamlsuiasveuroa

Vv 20x20x0.5

200 cm?

Il

v, Mm3annanaveaaenlalona

M = DxV-
Taeh M Ao wiavednldenlylow (g)
D Ao Anunuisuuvoudonlaline (gem?)
A = 3
Vv a8 15uiasuesnnon
TagNMAUANVIUAUIUU 2.4 glem?
feden 2 AMunasnaveanlden v lons
M =DxV
_ 3 3
= (24 g/em”) x (200 cmy’)

= 480 g

f. ﬁmqmswznaflumwammmiué’m1nsﬂﬁen‘1m"’lﬁmwtmm’nlszmu

14

tldnarlumsdadugy 60 i = 1 $2Tug
F 4

(Y d? o’/’ ~ = o =
quunaﬂumﬁaﬂmugﬂmﬁm 20U =20 UM x 1 %2 119/60 UIN

=0.33 92139



1. mnafsunadvvhnlylumswannerive

o ¥

mbwlih = $ddlwidh @ladad)  x narlumseaiusdsianua

Q@

= 5.6 (Aladad) x 0.33 (F21T9)
= 1.85 Y170
2. A Ivhveswiudannlaen vl ansnaumadszaiu
a1l 1 nie - 1.86 UM
Y ' A ] v )
a1 1.85 e =1.85 viuae x 1.86 UM/ Wi
=3.44110

A AUNUITIN

o=

usa = Aunuiag+ aunu i

q q

Be
-DS

U
=264 UM+ 3.44 UIN
= 29.84 NN/ 1N
o v Yos A da a d
%. muammmsmu‘luemw (‘ll'liﬂ!ﬂiﬁlﬂiﬂ)
] o I’ a 4 o
LLNul’lil'fJﬂ‘lhﬁ@LﬂﬁUﬂﬁﬂ = NI X411
=122 cm X 244 cm

=29,768 cm’
UAUBARINNADUATOIANYBFT =20 cm x 20 cm
2

=400 cm
b4 1 e S ¢ A 2
s lddaths@navesaliviia 29,768 cm’ 5171 =215 Un
@ A’f 1 3/ o I a J 2 A 2 2
Ay 1igaihsAmanosauuIa 400 cm’ §51A1 =400 cm’ x 215 111/29,768 cm

=2.89 UM



o 1 Yo A da A 4 o LY ¥ A A
°¥. ﬂﬁﬂ]‘l«!)ﬂ!ﬂﬁ!ﬂ%ﬂﬂ!!ﬂ‘iﬂuﬂﬂ%i@ (ﬂ]ﬁﬂ!ﬂﬁ‘u@iﬂ) DULHHIADINNABIUAIDIANE

=1
19%N
v Y v = I A 4
uwu lioasathsamauesa  =2.89 UM
o ' A A =t
UAUDANNABIUATDIAUYLO TN =30.44 U
o QBJI 1 QU
AUUTIATHUANANINU =29.84 17 — 2.89 YN

=26.95 UM
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