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10. ABS : PC (J), 35 ¢ 63
11. ABS ¢ PC (K), 30 : 6B
12, ABS ¢ PC (L), 2B : 70
13. ABS : PC (M), 20 : 75
14. ABS : PC (N), 15 : BO
15, ABS : PC (0), 10 : B85
16. ABS : PC (P}, 5 ¢ 80
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1. ABS : PMMA (A), B0 : 15
2. ABS : PMMA (B), 785 : 20
3. ABS : PMMA (C), 70 3 25
4. ABS ¢ PMMA (D), 65 : 30
5. ABS 1 PMMA (E), 60 : 35
6. ABS : PMMA (F), B85 ¢ 40
7. ABS : PMMA (G), &0 : 45
8. ABS : PMMA (H), 45 : 50
9. ABS : PMMA (I}, 40 : 55
10. ABS : PMMA (J), 35 : 60
11. ABS ¢ PMMA (K), 30 : 8%
12, ABS ¢ PMMA (L), 25 : 70
13. ABS : PMMA (M), 20 : 75
14. ABS : PMMA (N), 15 ¢ 80
t5. ABS ¢ PMMA (0), 10 : 85
16. ABS : PMMA (P), 5 ¢ 80
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1. ABS 3
2. ABS @

3. ABS i

4. ABS i

5, ABS :

6. ABS

7. ABS

8. ABS :

9. ABS @

10. ABS 1

11. ABS :

12. ABS

13. ABS i

14, ABS :

15. ABS

16. ABS :
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t. ABS : PS (A), 80 : 15
2. ABS ¢ PS (B), 75 : 20
3. ABS : PS (Cy, 70 : 25
4, ABS : PS (D), 65 3 30
5. ABS : PS (E), 60 : 35
6. ABS : PS (F), 55 3 40
7. ABS : PS (G), 50 : 45
8. ABS : PS (H), 45 : 50
9. ABS : PS (1), 40 : 55
10. ABS ¢ PS ¢(J), 35 : 6O
11, ABS : PS (K), 30 : 65
12. ABS : PS (L), 25 : 70
13. ABS ¢ PS (M), 20 : 78
14. ABS ¢ PS (N), 1§ : 80
15. ABS : PS (0), 10 & B85
16. ABS : PS (P), 5 : 90
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SRITHAI SUPERWARE PUBLIC COMPANY LIMITED
700/13 BANG PA KONG INDUSTRIAL ZONE
M.1 TAMBON KLONGTAMHRU CHONBURI 20000f

TEL(038)213250 FAX(038)213234-5
IS08002 CERTIFICATE

Tes t report dated 19.03 .99

Test program Basic program Tensile- compression test V 1.00

PRODUCT = HELMET
MAXIMUM = 1292 KGS.
DEFLECTION RATE = 25 MM.
TEMPERATURE = 23-3 °C
HUMIDITY = 50 %

e

Lp X



SRITHAI SUPERWARE PUBLIC COMPANY LIMITED BANGPAKONG BRANCH

QUALITY CONTROL
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ORDER

TESTER

DISTRIB

PAGE
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E] MOULD MODIFICATION
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PLASTIC TECHNOLOGY CENTRE
INSTITUTE OF TECHNOLOGICAL DEVELOPMENT
FOR INDUSTRIAL (ITDI)

King Mongkut's Institute of Technology North Bangkok

N ANW. 2 of 2542
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PLASTIC TECHNOLOGY CENTRE
NSTITUTE OF TECHNOLOGICAL DEVELOPMENT
FOR INDUSTRIAL (1ITDI)

King Mongkut's Institute of Technology North Bangkok

TEST REPORT

Client : Mr. Surasak Mewong
Material : ABS 45% + PC 50 % + 5 % Constant
Typical Properties ASTM [ABS 45% + PC 50 % + 5% Constant| Units
Melt Flow Index D1238 4.07 9/10 min
Izod Impact Strength2 D256 386.6 J/m
Tensile Strength3 D638 49.32 . Mpa
Elongatier ot Yield ’ D638 4 %
Yield Stress D638 22.09 Mpa
Elongation at Break D638 31.8 %
Flexural Strength D790 86.3 Mpa
Fiexural Modullus ’ D790 1810.6 Mpa
Remarks :

! Melt Flow Index Test refers to Ref.1
2

Izod Impact Test refersto Ref.2
3

Tensile Test refers to Ref.3/1 and 372

4
Flexural Test refers to - and 4/2




PLASTIC TECHNOLOGY CENTRE
INSTITUTE OF TECHNOLOGICAL DEVELOPMENT
FOR INDUSTRIAL (ITDI)

King Mongkut's Institute of Technology North Bangkok

TEST REPORT

Client : Mr. Surasak Mewong

Test Subject : Melt Flow Index

Material 1 ABS 45 % + PC 50% + 5 % Constant
Test Method : Melt Flow Index refers o ASTM D1238

: Sampling from the samples
submitted to our laboratory.
Test Equipment : Melt Flow Indexer , Kayeness Model : 4003 , Serial no. : 6112
Test Condition : MFI Method A, Load 2.16 kg ,Temp. 230° ¢
: Melt ume 360 sec
: Cut ume 60 sec
: Number of cuts 3

Date of Test 1 24/3/99

THIS IS REPORT which the samples being submitted to our laboratory for

the purpose of testing.

This testing 1s sampling from these samples being tested according to the testing

condition as mentioned above

Result

Samples MEFI Result (g/10 min)| Average MFI

Test # 1| Test #2 | Test #3 (g/ 10 min)

ABS 50 % + PC 50 % 3.9 4.11 4.19




PLASTIC TECHNOLOGY CENTRE Ref. 4/1
INSTITUTE OF TECENOLOGICAL DEVELOPMENT

FOR INDUSTRIAL (I1TDI)

King Mongkut's Institute of Technology North Bangkok

Client
Test Subject
Material

TEST REPORT

: Mr. Surasak Mewong

: Flexural Strength at Yield ( MPa ), Flexural Modulus ( MPa ) and
1 ABS 45 % + PC 50% + 5 % Constant

Specimens :

Test Method

Test Equipment

Calculation

Test Condition

Date of Test

Dumbell specimens Type I acc. to ASTM D638
Width 13 + 0.5 mm Thickness 3.2 +0.4 mm

All specimens were submitted from Mr. Surasak Mewong

Dimension :

: Flexural Yield Strength ( MPa ) , Modulus of Elasticity : Flexural Modulus
(MPa) Refer to ASTM D790 Method 1

Sampling 11 specimens per test

Mecasuring width and thickness 3 points for each of them in a specimen
so these dimensional data being showed as average data.

: Universal Testing Machine LLOYD‘ Instruments . model LR 10K

: Vernier caliper, sensitivity 0.02 mm used for measuring specimen dimension

¢ Flexural Yield Strength ( MPa ) and Modulus of Elasticity ( MPa ) refer to
equation (3 )and (5) respectively in ASTM D790

Test Type : Compression

Tension Speed : 15 mm/ min

Support Span : 50 mm

Load Cell Rating : 10000 N

Load Cell Ciass 0 0.5

Tenp : Room Temp (approx. 25°¢)
: 24/3/99

THIS IS REPORT which the samples being submitted to our laboratory for
the purpose of the flexural test.
This tesung is sampling from these specimens being tested according to

the testing condition as mentioned above




PLASTIC TECHNOLOGY CENTRE
INSTITUTE OF TECHNOLOGICAL DEVELOPMENT
FOR INDUSTRIAL (ITDI)

King Mongkut's Institute of Technology North Bangkok
TEST REPORT

Client : Mr. Surasak Mewong
Test Subject : IMPACT STRENGTH (J/mm )
Material 1 ABS 45% + PC 50% + 5% Constant

Test Specimens
: Impact test specimens refering t0 ASTM D256, 1zod test method A
by injection moulding machine.
( ENGEL Model EC-88 Size 50 ton, Melt Temp : At Die Zone 230 ° ¢)
Specimen Dimension 127 mm x 63.5 mm x 3.4 mm

Notching Test Specimens : Depth of notch : 2.5 mm, Angle of notch : 45 °

by Plastic Sample Cutting Machine, Yasuda Seiki No. 189-PEN
Conditioning : Conditioned the test specimens at 21 -25 © ¢ and 45-55% R.H.

24 hours after injection moulding and 24 hours after notching.

Test Method : Tmpact Strength  refers 10 ASTM D256, 1zod Test, Method A
Sampling 18 specimens

Apparaus : Impact Tester, Yasuda Seiki No. 238-D
Pendulum Weight 11 J
Testing Temperature : Room Temp (approx. 25°¢)

Date of Test 12473799

THIS IS REPORT which the samples being submitted to oar laboratory for
the purpose ol testing.
This testng 1s sampling from these samples being prepared to impact test specimens.

As well as Testing 1s according to the test condition as mentioned above

Resuit
Specimen No. Energy (J) Width of Impact Strength

Specimens ( mim ) (J/m)
I 1.52 3.43 443 15
2 146 33 417.14
3 1.25 3.6 347.22
4 1.39 343 405.25
S 1.51 3.6 419,44
6 1.69 3.37 473.39
7 1.33 343 387.76
8 1.44 3.6 12222
{ 1.21 36 336.11
2 1.46 343 425.66
3 1.46 3.6 405.56
4 1.33 3.6 369.44
3 1.39 36 386.11
6 1.49 36 413.89
7 1.32 34 38824

8 1.35 33

9 1.61 3.6

10 1.35 33

Average 1.420 3333
Standard deviation 0.121 0.079

Average Impact Strength is 386.62 J/m



PLASTIC TECHNOLOGY CENTRE
INSTITUTE OF TECHNOLOGICAL DEVELOPMENT
FOR INDUSTRIAL (ITDI)

King Mongkut's Institute of Technology North Bangkok

Ref3/1

Client

Test Subject

Material

TEST REPORT

. Mr. Surasak Mewong

: Tensile Strength at Break ( MPa ), Yield Stress (Mpa ) , % Elongation at Break
: ABS 45%+ PC 50 % + 5 % Constant

Preparing Specimens :

Specimens

Test Method

Test Equipment

Test Condition

Date of Test

Prepare dumbell specimens refering to ASTM D638, Type M-I by an Injection
moulding machine.
: Dumbell speciumnens Type M-1 acc. to ASTM D638

Dimension : Width 10 mm + 0.5 mm Thickness 3.2 £ 0.4 mm
. Tensile Strength refers to ASTM D638, Type M-I

Sampling 12 specimens per test.

Measuring width and thickness 3 points for each of them m a specumen

so these dimensional data being showed as average data.
: Universal Testing Machine , LLOYD Instruments , model LR 10K

: Vernter caliper, sensitivity 0.02 mm used {or measuring specimen dimension

Test Type : Tension

Tenswon Speed : 50 mm / min

Load Cell Rating - 10000 N

Load Cell Class 0 0.5

Temp : Room Temp (approx. 25°¢)
Gauge Length 1 25 mm

£ 2213199

THIS IS REPORT which the samples being submitted 0 our laboratory for

the purpose ol iesung.

This testing 1s sampling from these samples being prepared to dumbell specimens.

As well as Testing 1s according to the test condition as mentioned above

Summary of Average Data

Dumbell Specimens Tensile Strength Elongation Yield Stress

Elongation

(MPa) at Yield (%) ( MPa) at Break ( %)

ABS 50 % + PC 50 % 49.324

W22.093 31.800
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THE DEVELOPMENT OF POLYMER ALLOYS
BY USiNG SCRAP POLYMERS FOR PRODUCING

SAFETY HELMETS

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

May 1999



This research presented. The development of polymef alloys by
using scrap polymers. Each alloying scrap polymer PC, PMMA, PVC and PS
are added to ABS polymer to provide 4 types of polymer alloys; PC in
ABS, PMMA in ABS, PVC and ABS and PS in ABS. Each type had been in 16
different ratios. That is 64 kinds of polymer alloys had been developed
on this studv. These new developed polymer alloys had been tested for
their physical properties to compare with the standerd specification of
polymer for producing safety helmet. Eight kinds of them met this
standard specification.

The lowest cost of all these eight kinds had been chosen. 1t was
PC added on ABC with the ratio ABS : PC : Additive : : 45 : 50 : S.
. Using this polymer alloy to produce two models of safety helmet; head
and chin protection and head protection oﬁly. The product results had
shown satisfactory performance of both productivity and standard
specification of safety helmet. The results were corresponded to the
hyrothesis fhat uselese polymer, PC, PMMA, PVC, PS alloys after
mixed with ABS at lease one ratio had the securety properties to

produce standard safety helmet.
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