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Table A.1 Effect of the filler contents on R-PVCOPS mechanical and thermal properpties

Mechanical and Thermal Properties

Sample No.| Tensile strength | Tear strength | mpact strength | Heat deflection Shringkage

(kg/cm” (kg/cm’) (kg /cm) | temperature ( %¢) %)

SI. 476 40.5 3.7 69.2 0.89
S2. 482 433 p; 4 69.4 0.85
S3. 533 372 2‘22,-4 69.3 0.80
4. 534 508 EX - _— 71 3 0.81
SS. 551 e 43 727 0.76
S6. 579 S 7, 'l‘ 29 2.1 0.70
s7. 512 '9/? / 3,5 70.2 1.00
S8. 525 jf [ ‘ 68.6 095
$9. 565 68.0 0.90
S10. 575 2.0 0.80
SI1. 609 ) 2.7 0.80
S12. 611 A 72 075
SI3. 557 69.8 0.80
S14. 564 Y _7015; 0.70
S1s. 577 %“:j s 34 _'x§9 ] 0.65
S16. 517 -'i 51.5 19 69.7 0.95
S17. 520 542 4.1 69.2 0.90
S18. 527 0.5 1,5 682 0.85
S19. 552 601 X 730 0.80
$20. 575 65.5 53 739 0.75
s21 565 56,9 2D 733 0.70
s22 598 63.9 3.8 719 0.75
$23. 643 68.7 39 73.0 0.75
24 611 60.0 2.0 718 0.65
S25. 542 533 1.7 70.6 124
$26. 539 57.5 2.8 69.7 1.20
s27. 528 512 1.8 69.2 1.00
No Filler 468 429 1.6 68.4 1.66




Table A.2 Tensile strength of the R-PVCOPS containing several fillers
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Sample |  Filler contents (phr) Tensile strength (Kg/cmz) 5 55 Variation
No- 1 caco, | Tale |Kaotin| * | 2 [ & 4 o8
St 5.0 - - | 476.10| 47220 | 47530 | 479.30 47628 | 2.81 0.59
2 | 100 | - - | 47730 48620 | 482.40| 482.90 48208 | 3.19 0.66
s3 | 200 | - - | 53160 531.60| 52970 |'53% 80 5 | 53330 3.58 0.67
4 - 50 | - |53520)53840| 532.80{ 435710 5 | 53368 | 4.28 0.80
Ss - | 100 | - | 55460455560 55240 | 54820 5 | ss1.2| 436 0.79
S6 - | 200 | - |580%70 ) 58050} 57490 | 576.40 5 | 57854 | 2.70 0.47
s7 2 - | 50 {07.70{%1s0 509.90 | 51170 s | sie6| 3.11 0.61
S8 - - 10.0 ;ﬁgwf's‘zo.zo‘ J52_9.29 523.50 5 | 52528 | 3.53 0.67
s | - - | 200 | sef70)’560.10 | 56340 6620 s |sea0| 333 | ose
si0 | 25 | 25 - 57}&) 579.60 5]0.605 571.30 5 | smss| 392 0.68
sit | 5o | so | - |é09s 611.70 604.901607.50 5 | 60874 | 2.61 0.43
si2 | 1000 | 1000| - |e61080 1316!.30,;610.60-;{%)7.80 s | en3s| 308 0.50
S13 | 25 - 25 | 5623 555.79 551,10 52759 5 | 55684 | 3.97 0.71
si4 | 50 . 50 |569.20 563.’2‘5?"_567.40”?}_;9 5 | 56418 | 4.00 0.71
s15 | 100 [ - | 100] s20:80] 570.50 57390 | 576.80 (s | smoa| sa2 0.89
S16 - 25 | 2.5 §5t5:101-520101 513901 519560 ri} 51726 | 2.72 0.53
s17 - 50 | 50 |516.40| 52380 523.40| 51870 5 | 52026 | 3.21 0.62
S18 . 100 | 100 {52670 | 528.60 | 526.10 | 529.40 s | s272| 2.03 0.39
819 | 25 | 15 |10 |ss2.10} 55430 553.10 | 551.80 5 o 55202 | 2.05 0.37
820 | 50 | 3.0 | 204 |577.60] 57350] 57830 | 572.80 5 § 51494 | 278 0.48
S21 | 100 | 60 | 40 |560.80| 568.30|564.70| 56820 5 | s6476 | 3.49 0.62
822 | 1.07]) 25 | 115 |.557:80 | 589230 | 600.60 | 600.80 5 | 59816 s5.21 0.87
$23 | 20 550 | 30 |644.10]647.20] 63840 645.90 5 | 64348 | 3.49 0.54
S24 | 40 | 100 | 60 |608.70| 614.80 611.80 | 612.30 5 | 6118 | 270 0.44
$25 | 15 | 1.0 | 25 |54580]544.20] 53820 543.90 5 | s4230 | 3.30 0.61
$26 | 30 | 20 | 50 |54090] 535.60] 538.40 | 540.80 5 | 53892 216 0.40
827 | 60 | 40 | 100 5308052570 530.50 | 524.40 5 | 52784 | 2.84 0.54

NoFiller] - - - | 46530 462.70 | 471.10 | 469.50 5 | 46768 | 3.53 0.76




Table A.3 Tear strength ofthe R-PVCOPS containing several fillers
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Sample Filler contents (phr) Tear strength (Kg/cm) Variation
Data | X SD
b CaCO, | Talc |Kaolin| 1% ™ 3" & 5" (%)
st 5.0 - - | 4047 | 4090 | 40.10 | 4030 | 4050 | 5 | 404s | 030 0.73
2 | 100 | - - | 4290|4340 | 4320 | 4370 | 4300 | 5 | 4326 | 030 0.70
s3 | 200 | - - | 3740 | 3260 | 3700/ . 720 [ 3650 | s | 3724 | o2 0.73
S4 - 5.0 - | 50.80 5060 | 51.20 %F’Som 5 5084 | 023 0.45
S5 . 100 [ - [ ssaosjes7:50 57:|io 574015710 | s | 5746 | 039 0.68
$6 - | 20| - 70 {5520 54%0 5540 | 5520 | 5 | ss.08 | 028 0.50
s7 . - | so0 %1! (730 |90 | ss20 w60 | s | 4784 | 033 | om0
S8 . - | 100 ,fsf%{{;o JsS.s"g 15490 | 5560 | s | ss42 | o038 0.69
9 . - | 200 .70['3{.36 56.10,| 5680 | 5590}, s | s648 | oas 0.80
sio | 25 | 25 | - «sﬁ 6390 638046320 ['\6270 | 5 | 6346 | 050 0.79
s11 50 | s0 - |87 30 ‘67so‘r 6720 | 6690 | 5 | 6726 | 034 0.50
s1i2 | 1000 | 1000| - | 640 01[63.59; 6410 6430 | 6360 | 5 | 6408 | 0.7 0.89
S13 23 - 25 | 57.8 5,}_‘1’;9_. L 58.60??}7{.':?& 5820 | s 5828 | 037 0.64
Si4 | 50 - 50 | 6330 | 6430 6380 [ 6340 | 6350 | 5 | 6364 | 036 0.57
sts | 100 | - | 1004 6040 | 61.10 | 6080 | 60.40 | 59170 (5 | 6048 | 0s3 0.87
S16 i 2.5 2§:-rsr90-—srsc-—sm‘swwr§js 5150 | 0.42 0.1
S17 - 5.0 50 '?4.00 53.80 | 54.60 | 5440 | 410 | s 54.18 | 032 0.59
S18 - 100 | 100 {75060 | 5090 | 5020 | s0.40 | s060| s | s0.54 | o026 0.52
S19 | 25 | 15 L.10,].6020.] 59.80.|,60.40 |-59.90 | 60.10-] .~5 -~} 60.08 | 024 0.40
S20 | 50 | 3.0 | 20065700 66.00.} 65.10 [C65.70"| 6490 | | 5 | 6548 | 046 0.70
S21 | 100 | 60 | 40 | 5730 | 56.60 |'56.50 | 5690 |-57.10 | 5 | sss8 | o033 0.59
S22 | 107, 25 || L) 16410 | 6390 | 63.70 | 6380 | 6380 | -5 | B3se | o.1s 0.24
§23 | 20 | 50 | 30 [6870] 69.10 | 6860 | 6820 | 6890 | s | 6870 | 034 0.49
S24 | 40 | 100 | 60 | 5990 | 6020 | 60.40 | 5980 | 5960 | s | s098 | 03 0.53
s25 15 | 10 | 25 | 5370 | 5340 | s3.10 | 5320 | 5290 s | s326 | 030 0.57
S26 | 30 | 20 | 50 [5760| 5740 | 5790 | 57.10 | 5760 | s | s7.52 | 029 0.51
827 | 60 | 40 | 100 [ 5140 | 5090 | 5130 [ 5160 | 5070 | s | si18 | 037 0.72
NoFiller] - - - | 4510 | 4230 | 4060 | 4380 [ 4250 | 5 | 4286 | 1.69 3.95
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Table A.4 Izod impact strength of the R-PVCOPS containing several fillers

Sample Filler contents (phr) Izod impact strength (Kg/cm) Variation
Data | X SD
No. CaCO, | Tale |Kaolin| 1 o 5 & st (%)
s1 | so ; - |35 |3 | 370 |32 335| 5 | 373 | oo 0.62
2 | 100 | - - | 406 | 407 | 410, | 408 | 407 | 5 | 408 | o002 0.37
3 | 200 | - - | 223 | 222 | 226 r;d}ﬂ 22| s | 223 | om 0.75
s4 - | so | - | 3514355 | 354 é;{;:r' 352 | 5 | 354 | 003 | oss
S5 - 100 | - | 480428 | 425 | 420 fva26 | s | 426 | 003 0.80
S6 - | o0 - |25 Lo 2.{1 200 { 293 | s | 292 | oo 0.67
s7 - - | 50 1Misael a2 155 | 153 [ s | s [ 1sa | om 0.85
S8 ' - | 100 y%e 260 | 258 [ 2e [ 262 | 5 | 261 | 02 | os3
S9 . - | 200 | 367 /ﬂrjelf“ 362 ) 367/ 361 s | 364 | o3 0.77
si0 | 25 | 25 | - yf 417 409\l 407 [ 410 | s | 410 | om2 0.47
sit | so | so| - [ 65 :"7.59';‘-_,,‘7.;3 765 | s | 761 | o00s 0.66
si2 | 1000 | 1000 - | 285 [ 283 0 286 | 284 | 281 | 5 | 284 | o0 0.68
s13 | 2s - 25 | 443/ ada | 441 E‘Tsp, 445 | s 445 | 003 0.76
S14 5.0 - 50 | 750 | 748 7.53 ?’49 | 746 5 749 | 003 0.35
sis | 100 [ - | 100] 345 | 540 | 343 | 342 | 345 5 | 344 | o 0.44
S16 - 25 | 25 4187 1.88“‘1:83"‘1‘.89"_1?85’;1‘5! 187 | o0 0.85
sz | - | 50| so pan a2 | 404w 20t 5 | 410 | o2 | o4
S18 - | 100] 100|153 | 1ss | 1s2|1sa| 12 s | 153 | oo 0.85
s19 | 25 | 1s fo10 [ 338 332, 336 }-330 | 331) s ) 333 | oo 0.72
s20 | s0 | 30| 200 s360] 534} s30 |05V (552 || 5 4 s34 | oos 0.65
$21 | 100 | 60 |40 | 223 | 225 |r223 | 225 |.224 [ s | 224 | oo 0.45
s22 | 10%,) ‘25 1) 1) {“3%83) ["384| | 3ls0 |58l | b /|55 | sler | ooz 0.41
$23 | 20 |50 | 30 [ 574 | 570 | 568 | 565 | s67| s | se9 | oo3 0.60
$24 | 40 | 100 | 60 [ 196 | 194 | 195 | 195 | 197 | 5 | 195 | oo 0.58
$25 | 15 | 10 | 25 | 168 | 166 | 167 | 169 | 168 | 5 | 168 | oo 0.68
$26 | 30 | 20 | s0 | 278 | 276 | 275 | 23 | 277 | s | 276 | om 0.70
$27 | 60 | 40 [ 100 | 183 | 184 | 181 | 182 | 181 | s | 18 | oo1 0.72
NoFiller| - - - | 166 | 161 | 163 | 168 | 162 | 5 | 164 | 003 1.78




Table A.S % Shrinkage ofthe R-PVCOPS containing several fillers

. 2 e
Sample Filler contents (phr) % Shrinkage (Kg/cm ) - < - Variation

No. | caco,| Talc |Kaolin| 1% | 2 | 3 | & | &* (%)
st | so | - - | 09 | 08 | 089 [ 087 | 091 | s | os9 | 002 1.71
s2 | 100 | - - | o08s | 084 | 085/ 085 | 08a | s | oss | oo 0.65
s3 | 200 | - - | 080 | 079 | 0s0 | 0 9} 080 | s | o0 | om 0.69
4 - | so | - | o8 |08 | 08 [efi40s0| s | os1 [ oo 0.87
Ss - [ 00| - | om0t | o7 [ oz t0mr | s | o7 | oo 0.72
S6 - | 200] - ,&g {06971 om0 | 069 | 00| s | o7 | oo 0.79
s7 | - - | so {"lood 099 {101 [ 10 [0 | s | 100 [ oot | o4
S8 - - | 100 (#0954 0% | 096 | 094 | 095 | s | 095 | oar 0.88
$9 - - | 200 | 050 4 o1 | 090 | 00 [ o1 | s | 00 | oo 0.61
sio [ 25 [ 25 [ - | o#0 [foso’| baill0e0 080 | s | oso [ oot | oss
st | so | so | - [‘os }_79 | 080 :-éo.?? 080 | 5 0.80 | 001 0.69
sz | 1000 [1000| - | 075 [To7a oz |0 | 0| s [ ors [ oo 0.73
si3 | 25 | - | 25 [ 079/] 080 | 081 | 080y 030 | 5 | os0 | oo 0.88
si4 | 50 - | 50 | 069 | 070} 069 _'70 070 | 5 0.70 | 001 0.79
sis | 100 | - | 1009 065 | 066 | 065 | oes | 0es (5 | ces | oo 0.84
Si6 | - | 25 | 25 4054 {09 [ 095 [ 095096 | 5 | o9 | oo [ oss
s17 | - | 50| 50 [090 | 08 | 089 | 0% | 0% [ s | o9 [ oo 0.61
si8 | - | 100 | 100 [Tos6 | 085 | 086 | oss | oss | s | oss | ool 0.64
s19 | 25 | 15 fr10,|,080-] 079, 080 |-079,| 080 =5 -] 080 | om 0.69
$20 | s0 | 30} l20b0|Lo7s| 07al} ol7s [Cora | loas |15 d o075 | om 0.73
$21 | 100 | 60 | 40 [ 070 | 071 ffo7 [ 070 [=070 [ s | e | om 0.78
$22 | 107 28 1|15 {075 | 078 | 05 {074 | 075 |75 | fers | om 0.73
S22 | 20 ;50 | 30 | 075 | 074 | 074 | 075 | 075 | s | 075 | om 0.73
$24 | 40 | 100 | 60 | 066 | 065 | 066 | 065 | 065 | s | o065 | o001 0.84
$25 | 15 | 10 | 25 | 125 | 124 | 122 | 123 | 124 | s | 124 | oo 0.92
$26 | 30 [ 20 | 50 | 120] 120 12| 120] 120 s | 120 | oo 0.74
$27 | 60 | 40 [ 100 [ 101 | 100 | 101 [ 09 | 101 | s | 100 | oo 0.89
NoFiller| - - - | 170 [ 160 | 160 [ 170 [ 170 | 5 | 166 | 00s 3.30
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Table A.6 Heat deflection temperature of the R-PVCOPS containing several fillers

Sample |  Filler contents (phr) HDT (°C) Data x o Variation
No. CaCO, | Tale |Kaokn| 1* S 5 & 0 (%)
s1 | s0 = - | 69.50 | 69.00 | 69.50 | 69.00 [ 69.00 | s | 6920 | 027 0.40
2 | 100 | - - | 6900 69.50 | 6950 | 6950 | 69.50 | s | 6940 | 022 0.32
s3 | 200 [ - - | 69.00 | 69.00 | 69.50 | 6950 | 69.50 | 5 | 6930 | 027 0.40
4 - | so | - | 7050947150 | 7100 0ol 0| s | 7130 | o027 0.38
ss - |10 ]| - 7250 | 250050 | s | 7270 | 027 0.38
S6 - | 20| - 7200 | 7250 4 2200 | s | 7210 | 022 031
S7 . - | s0 17050 | 7050 | 79000 | s | 7020 | 027 0.39
S8 : - | 100 0/t 6850 | 6850 [ 6850 |- s | es60 | 022 0.33
S9 - - | 200 68.00.| 6800 6750} s | es00 | 035 0.52
si0 | 25 | 25 - 2ol s 20| s | 7200 | 035 0.49
sit | so0 | so [ - | 73.00 | (7250 | Boo| s | 7270 [ 027 0.38
si2 | 1000 | 1000 - 00,7200 2250 | 2250 | 5 | 7250 | 0235 0.49
S13 | 25 - 2.5 00, ,69.0?{%2‘3 700 5 | 6980 | 045 0.64
si4 | s0 - | so 7100 [ 71001 7000 | 5 | 7060 | 042 0.59
s1s | 100 | - | 100y 7100 | 7100 | 7050 | 7050 | 7050.] £ 5 [ 109 | 042 | o0so
S16 - 25 | 2.5 469501 6950 ] 70.00 | 70.00 6956’7‘3 5 | 6970 | 027 0.39
s17 . 50 | 50 1169.00 | 6950 | 69.00 | 6950 [ 6900 s | 6920 | 027 0.40
S18 - | 100 | 100 ["68.50 | 68.50 | 68.00 | 68.00 | 6800 | 5 | 6820 | 027 0.40
s19 | 25 | 15 Le1o | 7350 7300 7,00 |20 | 2300 <5 o} 7300 | o8 0.48
820 | 50 | 30 |} 1204|7350 75017400 | 250 7400 | ' 5 d 7300 | o042 0.57
$21 | 100 | 60 | 40 | 73.50 | 73.00 |¢73.50 | 73.00 |=73.50 | 5 | 7840 | 027 0.37
22 | 1079} 257 | |1 \7200 | 71501) 7200 | 7150 | 250 75 | (7190 | o042 0.58
$23 | 20 1450 | 30 | 7300 | 7350 | 73.00 | 7250 | 7300 | 5 | 73.00 | o3s 0.48
S24 | 40 | 100 | 60 | 7200 | 7200 [ 7150 | 7200 | 7150 | 5 | 7180 | o027 0.38
825 | 15 | 10 | 25 | 7050 | 7050 | 71.00 | 71.00 | 7000 | s | 7060 | o042 0.59
826 | 30 | 20 | 50 [ 6950 | 6950 [ 70.00 | 69.50 | 7000 | 5 | 6970 | 0127 0.39
$27 | 60 | 40 | 100 [ 69.00 | 6950 | 69.00 | 69.50 | 69.00 | 5 | 6920 | 027 0.40
NoFiller] - . - | 6800 | 68.50 [ 69.00 | 6800 | 6850 | 5 | 6840 | o042 0.61
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Table B.1 Technical data of PVC grade SG - 610

Item Unit Value |Test Method
K-value - 61 DIN-53726
Corresponding Polymerization Degree - 810 JIS-K 6721
Apparent Bulk Density g/ml 0.53 ISO-1269
Volatile Matter % <0.3
Sieve Analysis 7
- Retained on 60 mesh a % 0
- Retained on 270 mesh % >08
Ash as Sulfates 1 % <0.1 ISO-1270
Impurities and Foreign )(zt;er T2 : point <5 ISO/R-1265
/ | .l T 1 e
Table B.2 Speciﬁcation":;f tin sta;bﬂizef-gr;de JF-50R
Item | . ‘ J (;’L ‘ Specification
Composition b nas Bu@‘&ontailﬁng sulfur complex
Appearance | 7/} At ytiow oily liquid
Specific Gravity (25 ca +99+50—i
Refractive Index (25 °C) 1.49-1.50

Table B.3 Spegification of internal lubricant grade G-161

Item

Specificatiori

Description
Appearance
Acid value

lIodine value

Specific gravity at 30°C

Oleochemical derivative
Liquid
5 max.

78-90

0.920-0.930




Table B.4 Specification of processing aid grade PA-20

Item Unit Value
Appeant spcific gravity g/cc 0.5
Particle size D50 (um) 175
Transparency T2 (%) 77.8

aze (%) 14.5
Color v 122
Fish eye | p/s0 cii ‘ 93
Table B.5 Speciﬁc al lubricant g 16 G 708
Description . id higt nolecular . 2 : , multi-functional
- Appearance odourless

Item Value
Drop point 55-58°C
Acid value _ Q= 15
Sponification val Y.J: m 704 280
Lavibond m m 1"
Yellow

- AU INININGHS

AIAINITUNNINGAY
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Table B.6 Specification of impact modifier grade B-51

100

Description Methyl methacrylate butadiene styrene copolymer
Appearance 'White powder
Item Unit Value Method
Volatile Matter % 0.3 or less 105 °C x 60min
Apparent Specific Gravity 0.37 - 0.47 JISK6721
Particle Sie Distribution Ofopless Wet Sieve Method
Foreign Material ) or Sedimentation Method

Table B.7 Specification g

Item

Rubber

Appearance

Bulk Density

Volatile Matter

Particle Size

ﬂuEJ’J‘VlEmiWEJ’Wﬂﬁ

—
ethod Value
i X 50
r Visua ement White powder
ok : I's method >0.34
5°Cx60 <0.50
<=45

ammmmumwmaﬂ




Table B.8 Specification of impact modifier gade Tyrin CPE

Item Unit Value
Bulk Density g/cm3 0.43
Melt Viscosity poises/1000 26.5
Chlorine Content % 36
Heat of Fusion cal/gram 0.2
Residual Crystallinity 2
Volatiles 0.2
Typical Screen Analysi 0
Tensile Strength 105.6
Ultimate Elongation 800
100% Modulus 10.8
Hardness 60
Specific Gravity =5 ' 12

B L v ”@-‘-‘-

Table B.9 Specnﬁc\?ﬂon of Calcium Carbonam 3—89C

Items | N PR 89C

ox

Specific Surfaw }_W] ‘j FW@J )71 20,000 500
Top Cut (d98%)" 13.0
e S W 'm RN iC
Whlteness
True Specific Gravity g/cm3 2.6
DOP Absorption Value cc/100g 18.5
Moisture % 0.15

101



Typical Chemical Content

102

Chamical Analysis Percentage (%)
Calcium Carbonate 98 min.
Silicon Dioxide 0.2 max.
Ferric Oxide 0.02 max.
Magnesium Oxide 0.16 max.
Aluminum Oxide 0.2 max.
HCI Non-Soluble in 0.2 max.
Ignition Loss 43 min
Drying Decreme 0.16
pH Value g8+ 1
Table B.10 Spee alc 1500
Physical Ar alyjﬁwﬁ Value
Residue on a 325 mesh sm*va— <0.1%
ZZTRA 2
Specific surfacgfrea N 9500 cm /g
Average particle 8iz _ 12 pm
Apparent bulk dﬂity 7 020026 glem’
Specific 8 g/cm3

) Be3nansnyande

ﬁmﬁmmmum

Whiteness

Wy

>94 %




Table B.10 (Continue)

Chemical Analysis

Value

Si0,

Cr,0,
LOI ( Loss on Igniti
Whiteness
Acid Soluble

Water Soluble ;.r

ﬂUEl’J'VIEWﬁWEl’Iﬂi
ammmmwnwmaa

61.00% min.
31.00% min.

0.80% max.
1.00% max.

‘N\\

\\ NN

\\\

_ \ 800°C)
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Table B.11 Specification of Kaolin grade Calcined Santintone SHB

Items of Anlysis

Value

Product Designation

ASP 072

Physical Form Highly Pulverized Powder
]
b/

. . ; / Deh 1

Special Modification / 4/ CHartyiaed. by
e controlled heat treatment
— ~ |
Average Particle Size (pum). !
( Equivalent SphericaLBf{f er ) & 14
—— .
Hegman Grind, Min //:/[ a8 N/A
Oil 4 { Wut ( D-281)** 85-95
. Y 2 o
Absorption ﬁ{dnex z Colgn;eni 105-120
Residue, +325 Mesh ( 42 l%rcrogs}“ ‘_/f_-,
wet Screen, % Max — — 0.015
._ - ;“ s :‘_T-‘.::-i“
Brightness ( G.E.). f ) 92-94
E’j '_""—'}

pH T ) 5-7
Refractive Index 1.62
Specific gravity 2.63
Free Moisture , % Max 0.5
Bulking Ibs.per gal./ kgs. per liter 21.9 /2.63
value gal. per Ib./liter per kg 0.046/0.38
Bulk Dessity Loose 13/210
(Ibs per ft.” / kgs. per m’) Temed 18/290
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