FLEXURAL TESTING FOR POLYSTYRENE----11/24
The test are in accordance with ASTM C578 and ASTM C203.

The test sample is polystyrene board. We cut partial board for making cubic specimen, 

400mm(L) x 41.11mm(w) x 25mm(h).

According to the standard,  we take span, testing speed, and presser’s r as 400mm, 12.5mm as well as 5mm in turns. 

Test 1:

The broken of force for test specimen is 50 N

Over the equation of σ = 3P ＊ L / (2b＊d^2) = 3＊50＊400/(2＊41.11＊25^2)

=1.17 N/mm^2=1.17 MPa=1.17＊10^3 kPa = 1170 kPa

( 1 Mpa= N/mm^2 = 10^3 kPa)
The final flexural strength is 1170 kPa. The value is over the list of standard, 690 kPa.

Suggestion:

1. Owing to lack of band sawing machine, the surface of specimen is coarse and cutting process isn’t easy to control the cutting route.

For sake of the fine cutting surface of specimen and precise cutting route, I 

suggest setting one band sawing machine is important and essential. 

2. Being lack of flexural testing device( 3-point supporter), the testing result will be affected. I suggest making the appropriateness supporter device for flexural testing. 
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Flexural strength testing for polystyrene over tensile testing machine

Water vapor trsmission 11/25

Owing to glass wool is easily affected by outer moisture,  the ceiling is made to glass

wool-PVC film laminated structure.  Over WVT test, we can acquire how much moisture content transmit the PVC film.

The test is accordance with ASTM E96

依 ASTM E96試驗        (g)             (g)               period(h)

     Sample A          125.48           125.72               29

                       125.72           125.93               23

                       125.93           126.14               25

                       126.14           126.77               72

total value of moisture  1.29 g      154hrs     diameter： 128.7 mm

absorbed by  CaCl2 is 1.29 during  the period of 154hrs

1.29/(154*(128.7/1000)^2*3.14/4)=0.644 g/(m^2*h)

      Sample B         121.47           122.08

122.08 122.23

122.23 122.38

122.38 122.66

Moisture content   1.19 g    the whole period is154hrs     diameter of cupper 128 mm

1.19/(154*(128.7/1000)^2*3.14/4)=0.594 g/(m^2*h)

Average of sample A and sample B is   0.62 g/(m^2*h)

Test environment：  38℃  90RH％    permeance= WVT/(S(R1-R2))------(eq)

S：hight of Hg is  convered by Pa(1mm Hg=1.333*10^2 Pa)

hight of Hg is 49.692 mm Hg at 38℃=66.24*10^2 Pa

(eq)=0.62/(3600*66.24*10^2*(0.9-0)=2.884*10^-8 (g/(Pa．S．m^2))

As we know       5.75*10^-8 (g/(Pa．S．m^2))=1 (Perm<inch-pound>)

The result is 0.50 perms

About WVT, we list calculation equations , test process, and example as bellows,

Water Vapor Transmission：

WVT=G/Ta
In metric units：

G＝weight change(from the straight line), g

t = time, h

G/t = slope of straight line, g/h

A = test area (cup mouth area), m2 
WVT = rate of water vapor transmission, g/(h．m2 )
Permeance:
Permeance = WVT/△p = WVT/S(R1-R2)
In metric units：

· p = vapor pressure difference,1 mm Hg (1.333×102  Pa)

S = saturation vapor pressure at test temperature, mmHg

   (1.333×102  Pa)

R1 = relative humidity at the source expressed as a fraction

    (the test chamber for desiccant method； in the dish for water method)

R2 = relative humidity at the vapor sink expressed as a fraction (the value is 0 for desiccant method)
Process:

1. the size of anhydrous calcium chloride fall in the range between 2.36mm(No. 8 sieve) and 600 μm(No.30).

2. anhydrous calcium chloride shall be dried at 200 ℃.

3. Take anhydrous calcium chloride from oven and set in glassed ware with silica gel desiccant for keeping at least 30 mins.

4. Making specimens has the 25.4 thickness.

5. Put 5-6 g anhydrous calcium chloride in test dish and shake it for evenly spreading desiccant  at the bottom of test dish.

6. Set specimen on the top of test dish and then put weight(presser) on the specimen . this behaviour for keeping the specimen firmly fixed on the test dish when waxing process.

7. Waxing the side surface of specimen with brush and assuring gap, void can’t be find after treated specimen except upper round area.

8. Put the treated specimen in glassed ware with silica gel desiccant for keeping at least 24 hrs.

9. Put the treated specimen in balance for acquire initial weight and then put in climatrical chamber.

10. Set the condition of testing is temperature :38 ℃, relative humidity:90% RH.

11. After 24 hrs, take the treated specimen out for weighting and put it back after weighting.

12. Repeating the process 11 until 96hrs.

13. Utilize the equ. WVT=G/Ta to acquire water vapor transmission, and the equ. 

Permeance = WVT/ΔP =WVT/S(R1-R2)  to acquire Permeance

THERMAL RESISTANCE OF 25.4 mm THICKNESS FOR POLYSTYRENE----11/26
The test are in accordance with ASTM C578 and ASTM D1621.

The test sample is polystyrene board. We cut partial board for making cubic specimen, 

200mm(l)＊200mm(w)＊25mm(h).

According to standard of ASTM C578 , we take prober to insert the specimen at the site of half thickness. After  30 mins, we get thermal conductive as 0.0481 w/m.k 

Suggestion:

3. Owing to lack of band sawing machine, the surface of specimen is very coarse and the dimension isn’t 305mm x 305mm.

For sake of the fine cutting surface of specimen, efficiently cutting process, and right size of test specimen, I suggest setting one band sawing machine is important and essential. 
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 Thermal resistance testing for polystyrene at room temperature

DIMENSION STABILITY AND WATER ABSORPTION BY IMMERSION  FOR POLYSTYRENE 11/27
DIMENSION STABILITY
The test are in accordance with ASTM C578 and ASTM D2126.

The test sample is polystyrene board. We cut partial board for making cubic specimen, 

and use caliper to measure the dimension as below,

specimen 1.

length  94.68(94.16, 94.78, 95.10)

width  100.42(100.36, 100.64, 100.26)

thickness 48.14(48.12, 48.19, 48.10)

The dimension of cubic specimen is 94.68mm(l)x100.42mm(w)x48.14mm(t).

The weight of cubic specimen is 5.652 g.

Density, kg/m^3 = mass, kg / volume,m^3 = 5.652x10^6 / (94.68x100.42x48.14)

             = 12.3 kg / m^3

specimen 2.

length  97.12(97.38, 97.04, 96.95)

width  100.22(101.11, 100.20, 99.34)

thickness 47.71(47.89, 47.72, 47.51)

The dimension of cubic specimen is 97.12mm(l)x100.22mm(w)x47.71mm(t).

The weight of cubic specimen is 6.049 g.

Density, kg/m^3 = mass, kg / volume,m^3 = 6.049x10^6 / (97.12x100.22x47.71)

             = 13.0 kg / m^3

 The average density of specimen1-2 is equal to 12.5 kg / m^3

According to ASTM C578 TABLE 1, the classification Type XI is 12 kg/m^3.

We judge the polystyrene as Type XI. The relative values of physical property are all taken from the list of Type XI in TABLE 1.
Sample 1: Dimensional stability test of sample 1 is used the condition as follows,

         Temperature: 70±2℃, relative humidity: 97±3 %RH  time:72hrs

        After 72hrs, the dimension of length, width, thickness, and weight are list as below,

        Length 99.84(99.99, 99.96, 99.56)

        Width 94.39(93.80, 94.57, 94.79)

        Thickness48.04(48.08, 48.08, 47.96)

The variation of length = (99.84-100.42)/100.42x100%=-0.58 %

The variation of width = (94.39-94.68)/94.68x100%=-0.31%

The variation of thickness= (48.04-48.14)/48.14x100%=-0.21%  the value all below 2.0%

Sample2: Dimensional stability test of sample 2 is used the condition as follows,

         Temperature: 70±2℃, relative humidity: 97±3 %RH  time:72hrs

        After 72hrs, the dimension of length, width, thickness, and weight are list as below,

Length 97.21(97.29, 97.14, 97.19)

        Width 100(100.77, 99.90, 99.31)

        Thickness47.70(47.49, 47.84, 47.78)

The variation of length = (97.21-97.12)/97.12x100%=0.093 %

The variation of width = (100-100.22)/100.22x100%=-0.22%

The variation of thickness= (47.70-47.71)/47.71x100%=0%  the value all below 2.0%

According to the eqation of change, % = ((mf-mo) / mo)x100  

mf=final measurement,  mo=original measurement

the test result all conform to the standard of ASTM C578 and ASTM D2126

WATER ABSORPTION BY IMMERSION

The test are in accordance with ASTM C578 and ASTM C272.

The original weights of specimen1 and specimen2 are separately list as below,

Specimen1:  201.083mm(L) x 198.79 mm(W)x50.385mm(t)

The volume is  201.083mm(L) x 198.79 mm(W)x50.385mm(t) = 2.014x10^-3 m^3

Condition:  dipping in water bathe at room temperature for keeping 24hrs

The dimension of specimen as follow,

200.997mm(L)X 198.98mm(w)X50.423mm(t)
The volume is 200.997mm(L)X 198.98mm(w)X50.423mm(t)=2.0166x10^-3 m^3
Variation of volume is (2.0166x10^-3-2.014x10^-3) / (2.014x10^-3) x 100%=0.13%

This value, 0.13 %<0.3% conform to the request of standard
Suggestion:

4. In addition to caliper for measuring dimension,  I strongly suggest that electrical high gauge and auxiliary equipment can easily perform dimension-measuring acquire precious value and have essential record.

Note: auxiliary equipment including dial gauge, micro-printer, granite base.

5. Owing to lack of extremely low temperature machine, the testing item of -40℃cannot be test. I suggest the extremely low temperature machine should be considered to buy, if there are regularly foam material needed to be tested.
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Climate test chamber(1)              Climate test chamber(2)
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