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8/ 0o a A 4 a
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Aoy Wgeeiu 4av lasldandiuvewsrazngunntesuandisiuly  Yuegiu
= = aa : a s L4 '
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EY
13.1 waraAnnagUviemes lwade (thermosetting) I eNN1TD
o @ ] a 4' WY
WindunriunszuIumMsHaaie 19 iny 1a
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o o [] = - n ¢
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o d' = Y a ¢§ A ] [y aAa d' a o Ed

msvoaileiisuiunaaanduliiegluszaugs W¥a  @ouwnanl. 2536 : 265)

AN Mlseneu 8

130 . —_ 140. -/

120. —  FilaAT (Phenoxy) 130. — HluAn (Phenolic)
Tuagu (Nylon)

NORANTUDIA (Polycarbonate)
noAnlau §anlsd (Polyphenyiene Oxide)

110. — 120. N waiis (Mefamine)
. 1. @8 _  (ABS) lnuaadRiunan (Dialyl Phthatate)
100. — 155g'a3 255 (Cetiulose Acetate) L[ —
HARNWTANAU (Polypropylene)
90. | : - 100. 1 noRRaINas (Polyester)
mnrerigials (Tevafivoroethylene) LATAR (Acrylic)
80. — o e . 9. — aflenT (Epoxy)
1oRuAA AT (Polveliomen FalAu (Silicone (Filled)

woRRaupsals (Polyvinyl Chioride)
70, — 80. — nagalntu (Polystyrene)
2¥An0a (Acetal

lalaluwas (ionomen

60. — 70. —
woRTRIWY (Polysulfone)
50. —  nmaRgFnuenfifu (POLYURETHANE) 60. —
40. — 50. JE—
30. —_ reniianuuiannld

(AL 1N Foania

20. —— 191 A. woR@nTRu (HD. Polethylene)  (Rockwell M Scale Hardermaterials)
10. 1o, A. maRienfiiu (L.D. Polyethylene)
Fapfsinauuatioy

WirdasTnuuy 815 Toana

(Rockwell R Scale Softermaterials)

1 < a a 1
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a I8 A A @ " a A = N 9/
NOANTTUDLUA LJJ’EJL‘WEJUﬂ‘lJmeiIll‘Wﬁ1ﬁ'§]ﬂ6ui}$1lﬂ1‘nuuﬂﬂ‘izﬂﬂllﬂf‘fﬂ’q’ﬂ

AINITN 1

f1519 1 UaAImIMTNUUTINTENUUBINAEAN

FUAYDINA VAN

'V!ﬂﬂﬁ)uﬁ (Footpounds)

1. * WoaMUDTIUA (Polycarbonate)

wodlaila Aae'lsd (Plyvinyl Chloride)

)

3. WOAYTINU (Polyurethane)

4. a3 lslunTa 9z ladu alasu
(Acrylonitrile Butadiene S[yfenc)

5. Wuoa Woiiad led (Phenal Formaldehyde)

6. Iﬁiumﬂ;'(Lonomer)

7. woduoadwes (Polyallemer)

8. wodlenAdu (Polyethylene, H. D.)

9. mm:ﬂgaainanﬁﬁu (Tetrafluoroethylene)

10. wedleniau oonlud (Polyphenylene Oxide)

11 iraglaa 0zFiAn (Cellulose Acetate)

12. woansonau (Polypropylene)

13. wodwa Inlu (Polysulfone)

14. $70RF (Phenoxy)

15. luaou (Nylon)

16. 9LENA (Acetal)

17. ai-jﬂﬂ‘?; (Epoxy)

18. WoROAABY (Polyester)

19. woda lasu (polystyrene)

20. 1auead Wisuan (Diallyl Phthalate)

21. 92A3AN (Acrylic)

22, wantiu Wo3ad 18§ (Melamine Formaldehyde)

23. WOAONNAN Uea @ (Polyethlene, L. D.)

24. ¥31AU (Silicone)

8.0
5.5
v oA d
5.0 anluasfin)asuuilasld

42

14
1.0
0.8
0.7
05
0.33
0.30
a laeindountladld dexible)

1 vy A A 9
A lunsneuuladla (flexible)

ANUUUWIUGS (High Density) = H.D.

aa a a o a
NTa DUNAWAN. 2536 : 268)

ANMUHUUUUAT (Low Density) = L.D.
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MINUUTIREINANEAn  Mineds  AuandfgIgavesnaadninuse

dd' o 124 =) as = a a o
usemaimnsg 1dlae ldgneennsevineenandy  lunsdivesuaraanwneans
4

vola efsudunaaanwtiaon 9 udilisegluszdunany (Wa  @ouiiend.

2536 : 266) AIANIE 2

AITN 2 uﬁmﬂ'wmswumaﬁwmwmﬁan

YiRvaIMaIaaAn i wa lo (Psn
1. woAlaiAes (Polyester) . 30,000
2. ¥alau (Silicone) 28,000
3. 780% (Epoxy) 4 17,000
4. luaeu (Nylon) . 15,000
5. wedwalWu (Polysulfone) 10,200
6. woaWiiau oonled (Polyphenyiene Oxide) : 9,600
7. * woAmiloma (Polycarbonate) ' 9,500
8. 9zATAN (Acrylic) 9,000
9. PN (Acetal) 8,800
10. #Wuoa Woii7adlad (Phenol Formaldehdyd) 8,500
11 #uend (Phenoxy) , 8,500
12. iy Woiiaf1ad (Melamine Formaldehyde) 8,300
13. wraglaa 0:3anN (Cellulose Acetate) 8,000
14. ozaslalunia 1ineladu alasu 7,000
(Acrylonitnile Butadiene Styrene)
15. woda 13U (Polystyrenc) 7,000
16. lauoad Wsuan (Diallyl Phthalate) 6,000
17. WoAYIMU  (Polyurethane) 6,000
18. WoAnsoNay (Polypropylene) 5,300
19. WoRONAAU 18% A (Polyethylene, H. D.) 5,000
20. mn3zNges Isenfidu (Tetrafluoroethylene) 5,000
21. wodlatia aanls® (Polyvinyl Chloride) 4,800
22. Taluwes (Lonomer) 4,000
23. woAuoalawes (Polyallomer) 3,500
24. WoRlONNAY 1oa @ (Polyethylene, L. D.) 2,000
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MINUUTIBAYOINAAAN  MIede  paaulidggaveswarddniianunsa

2536 : 267) ARSI 3

lunsdlvsanaiaannodans

A58 3 UAAIAINITNUULTIOAUDINAIAAN

4

4

U.

FHaveINaIdAn

(Specific Gravity)

14.
15.
16.
17.
18.

= =
30on%¥ (Epoxy)

Wuea Hefiadled (Phenol Formaldehyde)

=) @ o oS o
waiiu Wofiafled. (Melamine Formaldehyde)

1yaglad 0xFnn (Cellulose Acetate)
noRmaAns (Polyester)

lauoad Wswan (Diallyl Phthalate)

. waﬁq?mu (Polyurethane)

9zATan (Acrylic)

nodwiau oonled (Polyphenylene Oxide)

. weda a3y (Polystyrene)
. ¥alau (Silicone) .
. wodda vy (Polysulfone)

. 92END (Acetal)

"!uaau (Nylon)

* WoAMTUaUA (Polycarbonate)
W‘uﬂﬂ‘?} (Phenoxy)

nodlaiianaalsd (Polyvinyl Chloride)
pzAs 15 lun3a ez ladu a'laiu

(Acrylonitrite Butadiene Styrene)

eoTeTuwed (Ionomer)

. WOANTONAU (Polypropylene)

. woduoalawes (Polyallomer)

. wodaniau ey A (Polyethylene, H. D.)
. wodlenhau uea f (Polyethylene, L. D.)

. mnszngoalseniidu (Terafluoroethylenc)

35,000
34,000
30,000
28,000
25,000
23,000
20,000
16,000
16,000
15,000
15,000
13,900
13,000
13,000
12,500
11,000
11,000
10,000

8,000
7,000
4,000
3,200
2,300
1,700
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MIBARIYBINAIAAN  MINede  fuavlAgigaussnmadniicnansata
Y] (=) Y] o~ a a 4 d' = as
foenldlaslifnuireennndy  lunsdlveanaradnwedmsuona  efloudy
=) 4 1 i as [ o
waraanauiiaumdelussdunanaonliniegs (Tsuaud. 1980 : 358 - 359)

aannlseneu 9

5LHLASIAND mes luwanadn
(Flexural Strength) (Thermoplastics)
a 16-17 07 (0 18U (S AN)
o 15 - 16 woddalWu (Polysulfone)
13 - 16 8zATan (Acrylic)
e 12- 14 nodoAinBT (Polyester)
— 10 - 15 luaeu (Nylon)
— 8-15 #7459 (P V CRigid)
t:: 7-15 wodalasu (Polystyrene)
— = 5-15 wilwea (ABS)
’ a 14 - 15 ##le ePO)
c 12-14 ussTa (Noryl)
a 12-13 820 (Acetal)
— 10 - 13 WedAMIuBUA (Polycarbonate)
3-10 wwagladad (Cellulosics)
= 1-3 NOAONTIAU 10% A (Polyethylene HD.)
a 1-2 ) waﬁg?nnu (Polyurcthane)
0 ! b . » x10° PSI

T

V o H o o PN = =Y
mwilsgney 9 dasunemstadiveunes luwaaAnuewia o guugies



9/ 9 o
mﬁflummmu‘umzcl‘lmu‘umwm’dﬂﬂ

=2
RUGON

20

AUANIAZIgAUDI

1 . ] ¥ ’
waradnfiansonunennyssuihavu luvas 150w 18 lae ludmsdeuanmly

P = ~ a o d' ~ s P=Y d' At 1 a
NNAY °luﬂ5mﬂ1mwamﬂﬂwaaﬂwuammuamwﬂuwmﬁmﬂauumag“&uizﬂmma

(WTO ([BEUANAAL. 2536 : 269) FIA131 4

AT 4 uaasmmsnuanudeuvas ldnuvosnanadin

Yiayamaaan

= 4
gangil eemvhusulad

14.
15.
16.
17.

24.

92HNA (Acetal)

2zATAN (Acrylic)

a3 lalunia 2asladu aladu
(Acrylonitrile Butadiene Styrene)
waglad 8zdN (Cellulose Acetate)
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a A
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3. WoRNNAU Y A (Polyethylene, H. D.) 0.01
4. WoAnsONaAY (Polypropylene) 0.01
5. WedonNau uea @ (Polyethylene, L. D.) 0.015
6. wodalasu (Polystyrene) 0.04
7. WoRAWNAU ﬂﬂﬂ‘l‘ﬁé (Polyphenylene Oxide) 0.06
8. 87ond (Expoxy) 0.10
9. ¥alau (Silicone) 0.12
10. ﬂﬂaﬂé (Phenoxy) 0.13
11. * WoAmsuauA (Polvcarbonate) 0.15
12. 92dia (Acetal) 022
13. wodwa Wy (Polysulfone) 0.22
14. 92A3AN (Acrylic) 0.30
15. loToTuwes (lonomer) 0.30
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17. lousad Wruan (Diallyl Phthalate) 035
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22, waﬁ;ﬁmu (Polyurethane) 0.80
23. Tuaou (Nylon) » 1.50
24, msagia;d ’EJ:“’):!LGWI (Cellulose Acetate) 3.80
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MATERIALS SCIENCE LABORATORY

Production Engineering Department

King Mongkut’s Institute of Technology North Bangkok

TEST REPORT Report No. MSL  284/98

Name : MR. CHATCHAWAL TURASARN

Student ID No. : 381998248

Faculty . Graduate School

Degree : M. Ed. ‘

Major : Industrial Education (SRINAKARINWIROT UNIVERSITY)
Test Problem . Determination of Tensile Strength and Shear Strength

Test Method :  Tension Test and Shear Test

Test Object :  Pop Rivet and Drive Rivet

Date of test 1 29/09/98

THIS IS REPORT that the specimens were submitted to our laboratory

for the purpose of tests. The results of tests were as follows

Vi i
IS B W

Sketches of Shear Test

w2
CENTER OF DESTRUCTIVE AND NONDESTRUCTIVE TESTING SERVICES

Production Engineering Department (PE), 1518 Pibulsongkram Road, Bangsue, Bangkok 10800 Tel. 9132500-24 Ext 8203 Fax 5870029



1) TENSION TEST

Group. 1
Specimen Loots at Load Specimen Loots at lLoad
Pop Rivet N ket Drive Rivet N kel
Tl 261 26.61 Tl 968 98.67
T2 245 24.97 T2 776 79.10
T3 232 23.05 T3 962 98.06
Group. 2
Specimen Loots at Load Specimen Loots at Load
Pop Rivet N o kgf Drive Rivet N kgf
T1 260 26.50 T1 823 83.89
12 263 26.81 T2 857 87.36
T3 256 26.10 T3 758 77.27
Group. 3
Specimen Loots at Load Specimen Loots al Load
Pop Rivet N kgf ' Drive Rivet N kgf
Tl 245 2497 T1 794 80.94
T2 231 23.55 T2 819 83.49
T3 274 27.93 T3 804 81.96

Report No. MSL  284/98



Group. 4
Specimen Loots at Load Specimen Loots at Load
Pop Rivet N kgl Drive Rivet}. N kef
Tl 294 29.97 T1 1,047 106.73
T2 274 27.93 12 866 K8.28
T3 266 27.12 T3 881 89.81

2) SHEAR TEST

Group. 1
Specimen Loots at Load Specimen Loots at Load
Pop Rivet N kgf- Drive Rivet N kgf
S1 370 37.72 Sl 1,307 133.23
S2 406 41.39 S2 1,265 128.95
S3 386 39.35 S3 1,266 129.05
Group. 2
Specimen ‘Loots at Load Specimen Loots at Load
Pop Rivet N kegf. Drive Rivet N kgf
Si 381 38.84 S1 1,354 138.02
S2 431 43.93 S2 1,281 130.58
S3 422 43.02 S3 1,371 139.76

Report No. MSL  284/98
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Group. 3
Specimen Loots at Load Specimen Loots at Load
Pop Rivet N - kgl Drive Rivet N kgl
S1 384 39.14 S1 1,277 130.17
S2 459 46.79 S2 1,291 131.60
S3 443 45.16 S3 1.376 140.27
Group. 4
Specimen Loots at Load Specimen Loots at Load
Pop Rivet N kgf Drive Rivet N kef
S1 396 40.37 S1 1,328 135.37
S2 400 40.77 S2 1,359 138.53
S3 445 45.36 S3 1,347 137.31

This report reflects our findings at time and place of inspeciion only.

Test by:

Mg

(Mr. Manasarin Inchan)

Examined and approved by:
5 Du/]w F
(Mrs. Sirtporn  Daopiset)

Head of Material Science Laboratory

Report No.MSL 284/98
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PRODUCING OF POP RIVET AND DRIVE RIVET FROM
RECYCLING USED POLYCARBONATE

AN ABSTRACT
BY

CHATCHAWAL TURASARN

Presented in partial fulfillment of the requirements for the
Master of Education degree in Industrial Education
at Srinakharinwirot University

December 1998



Subject : Producing of Pop Rivet and Drive Rivet from Recycling used
Polycarbonate |

This Research aims into 2 points.

Point 1 : To find out the combination between the used polycarbonate and
new polycarbonate. There were 4 groups of weight proportion as follows :

Group1l 25:75

Group 2 50:50

Group 3 75:25

Group 4 100:0

The researcher produced Pop Rivet and Drive Rivet by plastic injection.
These Rivets are used for holding the polycarbonate assembly and non - metalic
works with insulated characteristic.

Point 2 : To find out the highest quality of tensile strength and shear
strength.

The results indicated that Group 4 with proportion of 100 : 0 has the highest
quality in terms of tensile strength and shear strength to produce Pop Rivet and Drive
Rivet.

The results of the research were examined and officially certified by Materials
Science Laboratory, Production Engineering Department, King Mongkut,s Institute of

Technology North Bangkok.
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