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Tahle A-1 Testing properties of particleboards A.

picce/ | thickness swelling water absorbtion internal bond modnlus of rupture and elasticity intemal bond | | modulus of rupture
cample | density| 2be | |density| 2me | 24ne | |density | 10ad | |density | moiture | MOR | MOE 2-h boil 2-h boil
number - density | load density load
wgmy| @ |legmn] @ | v | |agmd|opo| [@emd] @ | o) | MPe) | | Gemd| MPY| | kefmd) | (MPa)
1 79071]  423| | s0021] 1206 33454 sor.06] 1.42| | so2.13f - 1882 64897 | 763.92] o026 | 78413  7.56
112 14252 ass| | 7e211| 1353 43.06| | 82574 1.20J 13604] 5220  17.07| 2534.69] | 81339 032 - -
average | 76662 439 | 78116] 1280 4095 sls.ﬂ Lol | 79400l  s22|  17.9s| 250183 | 788.66] o0.29| | 78413] 756
21 73573 4.6l| Jar16l 1500  47.16] | 75387 1.59] 780.351 - 18.39] 2757.38] | so4.18] o032{ | 82034 .16
2w se832l  a40l | 73306l 18300 s287| | 71492] 137] | e9s70]  492]  13.24{ 20059y | 78349] 038 - -
average | 76203|  4.51| | 74011] 1670{  s0.02 7aaa0] 14l | 73053 492 15.82| 23s165| | 79384| o0as| | 82034 9.6
31 me0l  a7) | 7ees2] 13670 ass7 | s03s2| 1.36] | 806.28 - 1945 266061 | 77583 022} | si3on)  7.94
n soossl 489l | Tiaeel 1281  arm|| smasel 142 | 757671  am| 1486) 2146420 1 - - - -
aversge | 78835 4ol | 716] 1324)  4364] | B1365) 139] | 78198 as1]  17.16] 20352 | 77583 022 | sz 794
471 71300  487] | 76437] 1373 as57] | 75515 151] | 75550 - 1641} 242078 | - - - -
) 18| asol | 732700  1537]  asou| | 755.48| 03| | 72754  4.68  16.05| 2154.52) | - - - -
average | 72200 473) | 7a838) 1455) a72af | 75532) 127) | 741.52f 468 1623) 292.45) | - - - -
werage | 75077|  461| | 76027] 1432 | 45.46] | 779.20] 135| | 76428]" 49 16790 2417290 | 786.11] o029| | s06.13] B2
D 0.22 194] 436 0.16 023]  2.10| 28136 0.06 417
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Table A-2 Testing properties of paricleboards B,

1

modulus of rupture and elasticity

piecef | thickness swelling water absorbtion internal bond internal bond moduius of rupture
sample | density] 2hr density | 2 hr. 24 hr. density | load | |density | moiture | MOR MOE 2-h boil 2-h boil
number density | toad density load

(kg/m3)) (%) (kgm3)| (%) (MPa) | |(xgim3)| (MPa)| |(kg/m3)| (%) (MPa) | (MPa) | |(kg/m3)| (MPa){ | (kg/m3) | (MPa)
1/1 779.39 5.18] | 837.15 11.99 35.39 B14.51| 1.24 803.96 4.64 19.57] 2712.49 780.9'} 0.16 - -
12 793.07 4.44 844.10 11.53 34.17 T79.15§ 1.07 825.42 4.94 20.75| 2813.00{ | 805.63| 0.11 - -
average | 786.23 4.81 840.63 11.76 34.78 796.83] 1.16 814.69| 4.79i 20.16] 2762.75 793.30f 0.14 - -
2/1 791.82 5.22) | 730.04 16.71 52.26] | 753.19] 1.08 805.18 4.93 20.98] 2913.12} | 772.52 0.24 - -
272 752.12 5.39| | 788.83 12.85 40.79] | 755.16| 1.17 820.08 5.06 20.94| 2649.55 804.48] 0.18 - -
average | 771.97 5.31 759.44 14.78 46.53 754: 18{ 1.13 812.63 5.00i 20.96{ 2781.34 788.50] 0.21 - -
in 815.89 5.54| | 784.29 19.17 49.84 T12.65f 1.19 410.81 4.62 19.33) 2577.57 72211 011 - -
372 §26.89 5.83 810.98 18.49 48.78 734.15] 1.48] | 191.01 4.89 18.12| 2506.07] | 742.75| 0.38 - -
average | 821.39 5.69] { 797.64 18.83]  49.31 753.40| 1.34 £00.91 4.76 18.731 2541.82 | 757.51] 0.25 - -
4/1 798.07 §.49I 77549  19.13 49.14{ | 724.98| O0.75] | 78477 4.92 17.54] 2515.83 774.33 0.16 - -
472 798.07 6.98 776.01 21.37]  5322p | 72439  1.18] | 797.32 5.18 19.83 2140.23 791.45 0.ll8 - -
average | 798.07 . 6.74| | 775.75 20.25 Sfﬁ 724.69| 0.97 791.05 5.05 18.69| 2628.06| | 78291 o0.17 - -
average | 794.42 5.63 793.36 16.41 45.45 7572711 1.15 804.82 4.90' 19.63] 24678.491 | 780.55 0.19 - -
SD 0.80| } iy} 7.57 0.20 0.19 1.29] 144.09 0.09

0l



Table A-8 Testing properties of particieboards C1.

picce/ | thickness swelling water absorbtion internal bond modulus of rupturc and elasticity internal bond modutus of ruphure
sample | density| 2hr density] 2 hr. 24 hr. density | load | |density | moiture | MOR MOE 2-h boil 2-h boil
number density | load density load

(kg/m3)| (%) (kg/m3)| (%) (MPa) | |(kg/m3)| (MPa)} | (kg/m3}| (%) (MPa) | (MPa) | |(kg/m3){ (MPa)| | (kg/m3) | (MPa)
1 800.44 70.34 696.55| 109.50] -- 129.13 807.82| 032 829.05 4.75 B.581 1499.60 749921 0.00 722.04 0.00
172 747.79 68.75 725.63] 106421 125.02 17617 0.24 813.09 4.90 724] 1128.19 770.15| 0.00 - -
average | 774.12 69.55 7‘11.09 107.96( 127.08 792.(!){ 0.28 821.07 9.65 791 1313.90| 760.04 0(!) 722.04 0.00]
21 834.29 59.68| | 743.57] 103.77 1—18_.38 771840| 0.28 819.53 4.79 5.09] 1484.991 | 784.86 0.00 756.95 0.00
212 751.19 60.12| | 752.26] 10262 117.32 819.23] 0.31 776.64 5.00 6.62| 999.73 738.99] 0.00 - -
average | 793.04 59.90! 741921 103.20] 117.85 798..82 0.30{ | 798.09 9.79 7.86] 1242.36 761.93 0.(.‘0‘ 756.95 0.00
3/ 318.59 50.63 766.46 9217 104.42 844.75| 048 207.30 4.73 9.70! 1610.34 857.01| 0.00 807.82 0.00/
32 708.47 48.84] | 744.87 94.731 107.56 870.18| 0.46( | 765.75 4.86 8.07] 1220.83 845.86] 0.00 - -
average | 763.53 49.74 755.67 93.45] 10599 857.47| 047 786.53 9.59 8.89i 1415.59 851.44] 0.00 BG7.82 0.00I
411 715.63 66.75 760.07 101.9;[ 119.29 743.551 0.19 808.40 5.06 7.54] 1336.21 641.721 0.00 812.82 0.00/ |
4/2 19247 71.30| | 760.36] 104.66] 119.64 711.58| 0.16 827.05 5.29 791 1190.06 688.37y 0.00 - -
average | 754.05 69.03]- | 76022 103.33) 119.47 727571 0O.18 817.73 10.35 7.713] 1263.14 665.05| 0.00 812.82 0.00|
average | 771.18 62.05 743721 101.98!  117.60 793961 0.31 805.85 985 8.09] 130874 759.61] 0.00 T74.91 0.00
sD 8.75 5.80 8.20 0.12 6.19 1.00| 210.14 ’
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Table A-4 Testing properties of particleboards D2.

picce/ | thickness swelling water absorbtion internal bond modutus of rupture and elasticity internal bond modulus of rupture
sample | density 2hr density | 2 hr. 24 hr. density { load density | moiture | MOR MOE 2-h boil 2-h boil
number density | toad density load
(kg/m3)| (%) (kg/m3)| (%) (MPa) | |kg/m3)| (MPa){ |(kg/m3)| (%) (MPe) | (MPa) | |(kg/a3)] (MPa)| | (kg/m3) | (MPa)
1/1 785.85 35.37 710.72 82.15 96.01 759.2711 0719 812.23 4.37 13.66| 2011.97 T71.51] 0.00 732.38 2.19
12 770.38 37.13 746.37 78.38 91.20 720,56y 0.58 818.56 4.56 14.77{20.83.72 £00.78} 0.00 - -
average | 778.12 36.25 728.55 80.27 %.Gi 739.92 0.69| 815.40[ 8.93 14,22 201197 790.65 _ 0.(.‘0' 732.38 219
2/1 74193 40.33 725.93 8491 93.03 800.75] 0.50 829.34 4.44 15.5' 2326.57 798.62] 0.00 782.15 343
22 743.00 4071 813.13 76.70 89.34 787.03] 0.64 823.87 4.12 15.17] 2161.81 838.33] 0.00 - -
average 74247 40.52 769.53 80.81 93.69 793:89 0.57 826.61 8.56 15.09 ?244.19‘ 818.48| 0.00 782.15 3.43
3Nn 817.38 41.66 815.55 76.68 88.89 788.51 O.SJ 783.08 4.58 11.15] 1891.26 782.28] 0.00 814.92 3.51
iR 794.96 43.58 165.09 83.35 95.50 69495 0.31 761.86 4.13 10.02] 1681.29 711.71] 0.00 - -
average | 806.17 42.62 792.32 80.02 9220 741731 0.41 T15.47 87 10.59] 1786.28 747.00] 0.00 814.92 3.51
41 786.88 38.62 748.50' 84.05 95.32 763.31 0.5(_)| 811.37 4.43 13.31] 1955.59 791.06] 0.00 794.36 3.43
4/2 798.25 38.69 769.05 79.96{ 92.24 714.13] 0.33 804.00} 4.63 12.60] 1893.15 732.09 O.(I)r - -
average | 792.57 38.66 758.78 82.01 93.78 T73R.72| 042 807.69 9.06 12.96] 1924.37 761.58| 0.00 794.36 343
average | 779.83 39.51 762.29l 8077 93?2 753.56! 0.52 206.29 8.82 13.21 £991.70' T19.421 0.00 780.95 3.14
SD < 2.6 330 337 0.16 o9 187 20072 | 151

901



Table A-B Testing properties of particleboards E3.

pieoél thickness swelling water absorbtion internal bond modutus of rupture and elasticity interna’ bond modulus of ruphure
sample | density] 2 hr density | 2 hr. 24 hr. density | toad | {density | moiture | MOR MOE 2-h botl 2-h boil
number density | load density load
(kgfm3H (%) (kgm3)) (%) (MPa) { | (kg/m3)} (MPa)| | (kg/m3)| - (%) (MPa) . | (MPa) (xg/m3) | (MPa)| | (kg/m3) | (MPa)
1/1 739.39[ 29.31 829.93 63.21 72.70] | 808.73) 0.89| | 847.20 4.61 16.48] 2513.82 794.51 0.0DF 814.17 542
12 691.98 27.05] | 72531 73.88 85.99] | 793.65] 0.87 839.23 4.57 1B.42| 2300.27 764.55] 0.00 - -
average 715.69! 28.18| | 777.17 68.55 79.35 801.19 . 0.88 843.22 0.18 17.45| 2407.05 779.53] 0.00 814.17 5.42
21 738.69 30.61 734.01 75.22 85.88| | 762.41] 0.54] | 84555 4.46 16.63] 2500.44 BSB.SEF 0.00 783.60' 5.28
22 815214 - 31.80r 72417 76.70r 87.66 810.4:0 0.78{ | 810.65 4.09 15.56 2[(_)4.76 803.66| 0.00 - -
average | 776.95 31.21 729.39 75.96 86.77 786.41] 0.66] | 828.10 B.55 16.10 2302.60‘ -§21.08] 0.00 783.60 5.28
n 77713 31088 | 71181 77.90' {!8.41 78].70[ 0.64] | B27.68 430 15.05] 2278.24 834.21] 0.00 770.78 4.3
32 795.38 31.52] | 75994 74.03 83.72] | 790.12] 0.85] | 815.09 4.07 15.53} 2200.88 840.86] 0.00 - -
average | 786.26 31.32' 735.88 75.97 8607} | 78591| 0.75] | 821.39 8.37 15.29] 2239.56 837.54] 0.00 770.78 434
4/1 739.27 31.18] | 737.13 78.74 88.18 836.69 0.80! 844.02 4.56 15.83] 2218.08 798.78 OEI 764.62 4.27
472 733.78] 34.29( | 735.04 77.82 87.64 82253 0.2 807.00 4.54 14721 1914.41 810.69] 0.00 - -
average | 736.53 3274 | 73609 78.28 §7.91 829.61] 0.81 825.51 9.10 15.28| 2065.25 804.74| 0.00 764.62 427
average | 753.85 30.861 | 744.63 74.69 85.02] { BOG78] 0.77 R29.55 8.80 1603 2253.86 810.72] 0.00 783.29 4.83
5D 2.08 498 522 0.12 022 1.16| 197.37 222
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Table A-8 Testing propertics of particleboards F.

piece/ | thickness swelling water absorbuon internal bond modunius of rupture and elasticity internal bond ) modulug of rupture
sample | density| 2hr density | 2hr. | 24hr. | |density | load | |density | moiwre | MOR | MOE 2-h boil 2-h boil
number density | joad density load
(kg/m3)| (%) (kg/m3)| (%) (MPa) | |(kgfm3)| (MPa)} |(kg/m3)] (%) (MPa) | (MPa) | |(kg/m3)|(MPa)| | (kg/m3) | (MPFa)
11 833.94 4,72 816.70 13.86 41.12 14760 123 758.86 N 16.40r 2242.39 682. 14] 016 830.23 8.60r
172 827.60 471 784.27 15.96 41.97 698.75| 1.10 787.48 5 20.42{ 258251 741.54] 028 - -
average | 830.77 4,72 800.49 14.91 41.55 723.18] 1.17 T713.17 = 18.41] 241245 711.84] 0.2 830.23 8.60|
n 798.61 4.53 858.78 11.75 33.87 69548; 1.17 784.63 5.56 18.90] 2426.13 788491 0.25 805.55 829
22 803301 - 4.07 71288 20.R4 50.49 788._53 1.29 737.93 7] 15.01] 1900.04 81991| 0.36 - -
average 801.21 4.30 785.83 16.30 42.18 742.'01 1.23 761.28 5.56 16.96] 2163.09 804%) 0.31 805.55 B.20
i 816.85 7.06 865.00’ 16.80 411 672.80' 0.89 751.66 5.20 19.5—0l 2362.47 £09.02 O.ﬂ 761.35 - 6.49
302 82393 6.70 826.77 15.78 39.70 652.13] 075 761.65 = 15.68) 2109.95 791.43] 0.19 - -
average 820.39| 6.88 845,89 16.29 4071 662.47] 082 756.66 5.20[ 17.59L?.236.21 £00.23] 0.26f 761.35 6.4QJ
4/1 830.90 7.11 786.03 24.50 48.71 706.20f 1.16 T799.94, 5.72 18.78] 2588.73 702.30| 0.23 73443 5.90
412 817.204 591 794.49 19.08 45.43 638.841 0.96 T75.591 - 19.31] 2463.96 73453 0.25 - -
average | 824.05 6.51 790.26 21.79 47.07 672.52] 1.06 787.17 5.72 19.05] 2526.35 71842} 0.24 734.43 5.90|
average | 819.10 5.60 805.62 17324 4288 700,041 1.07 769.72 5.49 13.00 2334.52 758.67) 0.26 782.89 7.32
SD 1.24 " 4.04 5.28 0.19 0.27 200F 23897 0.07 3.47
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Table A-7 Testing properties of particleboards G.

piece/ tluck:ncss swelling water absorbtion internal bond moduhus of rupture and elasticity internal bond modulus of rupture
sample | density| 2nr | |density| 2hr. | 24 hr. | |density | Joad | |density | moinwre | MOR | MOE 2-h boil 2-h boil
number density { load density Toad
(kg/m3){ (%) (kgim3)} (%) (MFa) (kgfm3)| (MPa)| |(xg/m3)| (%) | (MPa) | (MPa) (kg/m3)| (MPn)| | (kg/m3) | (MPa)
in 728.90 5.02 82454 12.28 3543 619.04| 0.74 796.93 N 17.38] 2517.18 865.21] 027 794.42 7.48
172 856.65 4321 | 707.03 2099 66.13] | 687.45] 1.19] | 849.83 X 21.69] 3132.26] | 785.23] 0.25 - -
average | 792.78 4.67 765.719 16.64 50.78 653.25| 097 823.33 I 19.54] 2824.72 825.22| 0.26 794.42 7.48
211 831.10 596 | 8372.1 14.69 36.18| | 673.05| 0.97 806.69' 4.83 10.33] 2730.83] | 821.99] 0.22 791.78 8.13
272 742.01 6.16 695.53 25.82].. 68.57 664.70] 0.54 819.17 = 2091] 2201.14 865.53 0.29r - -
average | 786.56 6.06 766.62 20.26 52.38 668:88 0.96 £12.93 4.83 20. 1£ 276599j 843.76] 0.26 797.78 8.13
3N 358.79 5.66 82}.49 17.15 39.87 731.47] 135 803.88 5.00 i8.70 ‘21-27.51 80577 0.20’ 784.48 6.69
c7) | eonl | sesor| 25 70;'89 741.16] 132] | 84175 - 21| 207157 783.38{ 0.19 - -
average | 790.35 5.87 743.70 _?.2.33 55.38 736.32] 134 82282 5.00 19.96] 2699.54 794.58] 0.20 784.48 6.69
4/1 786.76 6.57 834.40[ 15.31 39.21 698.64] 0.95 767.26 4.81 18.80| 2433.88 863.67] 0.27 792.47 7.53
4f2 797.13 6.42{ | 86924 14.25 4096 | 736.77} 1.11| | 738.40 - 16.39] 2126771 | 837.17] 0.27 - -
average | 79195 6.50 #51.82 14.‘78 40.09 717,71 1.03 752.83 4.81 17.60) 2280.33 850.42] 0.27 792.47 7.53
average §{ 790.41 577 781.98 18.50 49.66 694041 1.07 R02.99 4388 19.50 2642.64 82849 0.25 192.29 71.46
sD 0.76 5.66 15.79 0.21 0.10 1.88] 327.88 0.04 3.37
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Table A-8 Testing properties of particleboards H.

piece/ | thickness sweiling water absarbtion ipternal bond modulus of rupture and clasticity internat bond | | modulus of rupturc
sample | density | 2 hr dcns:ty 2 hr. 24 br. ] density | load dr..nsity moiture | MOR MOE 2-h bail 2-h boil
number | density | load density load
(kgim3)| (%) (kg/m3)} (%) (MPa) (kg/m3)| (MPa){ | (kgfm3)| (%) (MPa) | (MPa) (kg/m3)| (MPa){ | (kg/m3) | (MPa)
”n 522870 9.66| | 81226| 2987 e237| | 79465 10| | TIS92| - 1690] 2388.23| | sos.50] o16] | 730.04f 501
1”2 027.18| 904 | 837.03]  2304| s7.68) | 82874| 129f | miz72] - 2047 294393 | 77943| 013 - -
average | 82503 - 035| | s2a.65| 2646] c003| | 81070 1.240i 79482 - 1869 2c66.08| | 79197 05| | 04| 501
21 sisa6]  so7| | s2o87]  1552] 4230] | 795200 1as| | 7ssa2] szl  19an| 2sesse| | sises| o0a3] | 79s97] 7.8
2 833.42]  6o01| | 83744l 1777 43e8| | 71869 oss{ | 76208f - 17.16] 244799 | 81513 020 - -
average | 825.94 5.99{ 833.66| 1665 4299 2s60s| 107l | 73600  592| 18.14] 2506.68| | s1690| 0a7| | 79597 7.8
n s060s|  s1s| [ 76052l 2630 e233] | 717.18] omaf | iz  ssel  20mf msesi) | seesal o20) | earief 820
3 gi078] 738l | 769470 2406] 6340) | 75183 106| | B3274] - 2096| 2811.18] | 786570 o0.12 - -
average | 81887 777 769.50[ 2518 s287] | 73451 100 | 82253 558 2084 2m2085] | s0656| 016 341.104 8.20
a1 1646l 003l | 83254l  27.05]  sose| | e7290] o07s| | s07.96]  s.41] 19m6] 2825.26) | 847.07) o0a9] | sare0| 979
42 ss20]  sam) | 73862] 2002 7242} | es699) 075 | m7es) - - a1.89| 2050.18) | 77937 047 - -
average | 81133]  ou7| | 7asss] 2840 ssmil | esa9sl o7s) | si2si) sa1) 20ss) 289222 | 813.22) 08 w.m\ 9.19
average | 82029]  8.07] | s0334] 24.19) ssof | 742.02] 1.0of | sooies| ©s64) . 19.63) 272146 | B07.16] oO16) | g0368 755
SD 1.52 528 1021 o19] | 026 -~ 1.80] 22262 0.03 3.79
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Table A-0 Testing properties of particleboards I.

I;:cel thickness swelling water absorbtion internal bond modnlus of rupture and clasticity internal bond modulus of rupture
sample | density| 2 hr density | 2 hr. 24 hr. density | load | |density | moiture | MOR MOE 2-h boil 2-h boil
number density | load density load
(eg/m3d)] (%) (kg/m3)| (%) (MPa) | |(g/m3)| (MPa)| |(kg/m3)f (%) (MPs) | (MPa) | |(kg/m3)| (MPa) (kg/m3) | (MPa)
1/1 783.61 443] | 769.02 17.58 45.13] | 686.08] ©0.90] | 797.44 8.20 16.86| 2292.61] | 742.96] 0.23 746.37 6.40#
12 780.95 4.24] | 75296 16.64 4349| | 738.66 1.29# 803.62 8.57 16.95) 220095] | 743.91] 0.28 - -
average | 782.28 4.34] | 760.99 17.11 44,31| | 712.37| 1.10] | B0O.53 8.39 1691] 2246.78) | 743.44] 025 746.37 &ﬂ
2/1 757.30 420 | 745.47 16.60 45.67] | 742.62] 1.21 757.70] 8.19 14.25] 2084.07| | 742.36 0.20, 758.62 6.88
272 783.55 4.44] | 77252 14.15 46.65| | 755.09] 1.21 811.58 797 17.10] 2400.32] | 770.12{ 0.20 - -
average | 77043 4.321 | 759.00| 15.38 45.16 748:86 1.21} | 784.64 8.08 15.68] 2242.20f | 756.24 O.NJ 758.62 6.88
n 807.10 441 732.65 19.58 51.55] { 728.59] 1.301 } 773.62 8.05 16.99] 2082.82} | 773.14] 0.14 746.91 6.53
312 799.43 4651 | 737.08 20890 s4.25! | 770.25{ 1.19] | 793.35 8.08 17.96] 2326.76| { 788.48 0.29J - -
average | 803.27 453 | 73487 20.24 52.90\ 749421 1.25 783.49l 8.07 17.481 2204.79| | 780.81] 0.22 746.91 6.53
4/1 732.84 4.31 757.43 1613 43.76] | 769.83] 1.26] | 780.56 3.1 15.76 2?,&4.31 730.12] 0.21 787.87 7.25
472 786.91 . 4.16] 784..% 13.80! 38;54 779.11]  (1.10} | 794.86 7.83 16.15 ;‘;538.93 7‘79;84 031 - -
average | 759.88 4.24) | 77118 1497 41.20) | 77447} L 18| 787.71 797 1596 2311.57{ | 754.98] 026 787.87 7.25
average | 778.96 4.36] | 75651 16.92 46.14] | 746.28] 1.18] | 789.09 8.13 16:50] 2251.41 758.87] 0.23 759.94 6.77
SD 0.16 243 4.86 0.13 0.22 1.12) 117.90 0.06 3.04
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Table A-10 Testing properties of particleboards J.

piece/ | thickness swelling water absorbtion internal bond modulus of rupture and chgﬁdty intermal bond meodulus of rupture
sample | density| 2hr density | 2 hr. 24 hr. density | load | |density | moiture | MOR MOE 2-h boil 2-h boil
number v density |. load | | density load
(kg/m3)| (%) (kg/m3)| (%) (MPa) (kg/m3)| (MPa)| | (kg/m3)] (%) (MPz) | (MPa) (kg/m3)| (MPw)| | (kg/m3) | (MPa)
1/1 697.94 4.39| | 76091 15.25{ -43.43| | 710.05F 1.04{ | 770.68 8.15 14.81| 2076.33| | 748.55] 0.21 759.78 6.17
172 718.38 3.90J 761.44 14.06 38.51 704.39] 0.92 760.58 8.35 14.50] 1965.67 748.07] 0.26 - -
average | 708.16 4.15 761.18 14.66 40.97 707.22| 0.93 765.63 8.25 14.66] 2021.00 748.31F 0.24 759.78 6.17
211 716.00 3.59 741.66 147 42.71 688.04f 0.99 745.58 9.16 12.78] 1738.02 718.56] 0.19 761.29 6.36
22 702.15 3.63 151.67 13.01 38.13 673 00 0.73 T76.49 8.73 15.22] 2582.61 703.26] 0.19 - -
average | 709.08 3.61| | 752.67 13.86 40.42 680:52 0.86] | 761.04 8.95 14.00{ 2160.32] | 71091] 0.19 761.29 6.36
3l 674.15 4.26 1571.52 14.80 4008 700.94] 0.81 767.31 8.22 13.99] 2036.22 713.99] 0.19 755.87 &77
32 693.12 4.07 761.94 12.88 37.49 677.01| 0.75 759.2‘OJ B.23 13.97] 1839.59 l 765.66] 0.25 - -
average [ 683.64 417 159.73 13.84 38.9 688.98| 0.78 763.26 8.23 13.98] 193791 739.83] 022 755871 - 677
4/1 71841 3.64] | 73413 13.85 4495 | 734.84| 1.04] | 770.58 8.37 16.14f 2104.38] | 752.87} 0.17 751.08 5.38
412 1N 3.87 73324 15.33 42.21 720.80] 0.96 760.54 8.36 12,72 1817.72 749.78| 0.20] - -
average | 738.09 376 733.69 14.59 43.58 727.82{ 1.00 765.56 8.37 14.43] 1961.05 | 751.33] 0.19 751.08 5.38
average | 709.74 392 151.81 14.24 40.94 701.13) 091 163.87 BAS 14271 2020.07 737597 0.21 151.01 6.17
sD 0.30' 0951 276 0.13 0.34 1.17] 262.68 0.03 2.81
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Table A-11 Testing properties of particleboards K.

piece/ thickness swelling water absorbtion internal bond modnius of rupture and elasticity internal bond modulus of rupture
sample | density 2hr density | 2 hr. 24 hr. density | load | |density | moiture | MOR MOE 2-h boil 2-h boil
number density | load density load
(kg/m3) | (%) (kg/m3}| (%) (MPa) | |(kg/m3)| (MPa)| |(kgim3)| (%) (MPa) | (MPn) | |(kg/m3)| (MPa)| | (kgm3) | (MPa)
11 | 788.49 577} | 741.78 221 46.60] | 767.69] 1.45] | TI2.71 5.64 17.76] 2147.36] | 773.56] 0.32 741.58 6.28
¥ 815.85 6.01 750.56 21.01 52.32 716.59| 1.40 804.80 5.44 20.65] 2577143 74097 0.30 - -
average 802.17 5.89| | 746.17 21.61 49.46] | 742.14] 1.43] | T88.76 5.54 19.21] 236240 | 757.77] 031 741.58 6.28
2/1 775.27 6.58 T76.47 20.86 43,78 75874 147 T70.49 5.14 20.11] 2468.38 693.33] 0.24 756.47 7.70
242 771.68 6.82 807.51 17.69 38.75 780.32) 1.57] | 753.24 525 19.42] 2222.62 709.38, 023 - -
average 773.48 6.70 791,99 19.28 41.27 769'.53 1.52 761.87 S.Zﬁ 19.77} 2345.50 701.36] 0.24 756.47 1.70
in 730.18 6.38 T71.67 21.80, 46.44 768.66| 1.67 781.65 5.27 14.56} 1841.80 782.39 0.30’ 765.09 1.24
32 794.23 6.45 787.67 20.23 43.63 T17.00] 1.48 715.48 5.36 1;1.15 2312.65 798.53] 0.32 - -
average 762.21 6.42| | 779.67 21.02 45,041 | 772.83] 1.58] | 743.57 532 15.86| 2071.23 790.456] 0.31 765.09 7.24
4/1 749.50' . 1.06 796.17 19.67 42.02 768.62|  1.85 787.45 5.82 19.37 2301.85' 771.92 0.29I 787.48 7.65
412 820.36 7.19 182.26 21.23 45.56 T70.09| 1.55 764.57 5.83 18.03] 2142.32 787.61] 0.33 - -
average 784.93 7.13] | 789.22 20.45 43.79 169.36] 1.70 776.01 5.83 18.70] 2222.06 .17 b.31 787.48 7.65
average 780.70 6.53 T16.76 20.59 41%9 763.46F 1.56 768.80 5.47 18.38 '2751.30 757.’_21 0.29 762.66 7.22
SD 0.49 142 -~ 396 0.15 0.26 1.96] 22392 0.04 3.28




Table A-12 Testing properties of particicboards L.

piece/ | thickness swelling water absorbtion internal bond modulus of rupture and elasticity internal bond | | modulus of rupture
sample |density | 2he | |demsity| 2tr. | 24 hr. | [density | load | {density | moiture | MOR | MOE 2-h boil 2-h boil
number density | load density load
(kg/m3)] (%) (kg/m3)| (%) (MPa) (kgfm3)| (MPa)| |(kg/m3)| (%) {MPa) | (MPa) | |(kg/m3)| (MPa)| | (kg/m3) | (MPa)
111 78591  645| | 775.67] 2183 4503 | 82500 200 7080l 611) 14.14) 182481 ™) 0| | 76944 741
112 78596|  6.08] | 834.09] 1588 3832| | 796.8| 1.81| | 799.01] 588 2025 2604.51| | 724.24] o027 - -
average | 785.94]  627] | sosss| 18385 aras| | s1030] 1o1] | 7001]  soo| 1720 221466] | 75098 027] | 76944 741
21 797.65|  693| | 77414 2048] 4807} | 788.66] 1.63] | 74065 593 16.08| 1967.54] | 73248] o7 | 76123|  7.63
22 785.40| 66| | 81194 1599] 3640 | T78.95| 204 | 77930]  S61]  2095| 255187 | 786.99| 030 - -
werage | 79153 670] | 793.04]  1824] a224] | 78381 184 | 75098 s7r| 1852 22597 | 75974 029| | 761.23) 763
in 0] a1 | 76321] 2197] 45.19] | 7068s] 20| [ 74828]  sea| 17.62] 20ss.04| [ 757.20] 00| [ 7753|855
3 777.88|  ca6| | 82308] 1606] 3633| | 78091| 216| | 78474] 551} .2031f 255106] | 75628 0.3 - ~
werage | 779.45|  629| | 793.60] 1902] 4076 | 788.88| 20| | 76651 58] 1897 2318ss| | 1s674| om| | 7sm| o85S
471 767.56|  s5.98| | 795471 1745 a0s1| | 78554 194f | 7752l 57| 1576] 2046.18| | 721.32) 032f | 78807  8.43
40 70409  s590| | 83s17| 15520 3463 | soresl 1sa| | 77706l | 539 19.29] 2306.87] | 765.42] o025 - -
average | 780.83]  594| | 81682 1649 37.72| | 793.61] 193 | 77420] 558  17.53| 217653 | 743.37) o029] | 788.07] 843
average | 78443]  630| | sonos]  1sas|  soeol | 79822] 19| | 76517] 573 ses| 24236] | 7s271) o28) | e} sm
sD 0.34 281 497 0.16 024|  252| 30218 0.03 3.61
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Table A-13 Testing properties of particleboards M.

piece/ | thickness swelling water absorbtion internal bond modutus of rapture and elasticity internal bond modutus of rupture
sample | density| 2hr density {| 2 hr. 24 hr. density | load | |density | moiture | MOR MOE 2-h boil 2-h boil
number density | load density | load
(kg/m3)[ (%) (kg/m3)| (%) (MPa) | |(kg/im3)} (MPa)| |(kg/m3)j (%) (MPa) | (MPa) { |(kg/m3)j (MPa)| | (kg/m3) | (MPa)
11 689.81 4.25| | 68545 17.52 50.91 676.11] 104} | 1748 6.3 12.58] 1730.81 682.26] 0.28 711.01 4.53|
172 699.44 398| | 707.64 15.71 46.56 668.62] 0.95| | 705.75 5.28 13.95) 1984.20] | 703.35f 0.27 - -
average | 694.63 4.12] | 696.55 16.62 48.74 672.37] 1.00] | 711.62 5.80 13.271 1882.51 692.81] 0.28 711.01 4.53
211 678.49 352 | 717.90 14.51 44.22 659.89' 1.21 701.47 3.48 12.60 l?TT.SOI 696.10' 0.24 706.91 4.75
272 735.24 344| | 656.10 19.35 51.30 688.51] 1.05y | 717.78 7.90 13.73] 1981.02 683.0; 0.20r - -
average | 706.87 3.48 687.00 16.93 41.76 674i20 1.13§ | 709.63 5.69 13.17 1879.26| | 689.57] 022 706.91 4,75
in 695.27 3.59| { 725.74 13.94 43.56] | 701.96] 0.64] | 667.23 6.03 10.85] 1535.75 68647 0.2 703.35 482
302 687.64 434] | 690.73 16.30 48.01 702411 1.43 730.09 5.57 13.78] 1988.93 681.84] 0.18 - -
average | 691.46 3.97] | 708.24 15.12 45791 { 702.19] 1.04] | 698.66 5.80 12.32] 1762.34] | 684.16 0.20[ 703.35 4.82
4/1 721.72 5.19] | 677.34 23.14 61.33 723.81] 1.29] | 667.28 6.34 10.89] 1562.83 708.69] 0.2 718.43 5.05
4/2 732.38 544 | 74253 18.71 50.43 684.86( 091 725.59 572 11.96] 1849.93 624.671 0.19 - -
average | ‘727.05 532] | 709.54 20.93 55.88 704.34] 1.10] | 696.44 6.03 11.43] 1706.38| | 701.68| 0.21 718.43 5.05
average | 705.00 4.22] | 700.43 17.40 49.54 688.271 1.07 704.08 5.83 12.54] 1807.62] | 692.05} 0.23 709.93 4.79
sD 0.76 3.00 5.61 0.25 1.24 1.25) 18181 0.04 2.15
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Table A-14 Testing properties of particleboards N.

piece/ | thickness swetling water absorbtion internal bond modutuy of rupture and elasticity internal bond maodutus of rupture
sample | density | 2 hr density | 2 hr. 24 hr. density | load | {density | moiture | MOR MOE 2-h boil 2-h boil
number density | Joad density load
Gg/md)| (%) (kg/m3)y (%) (MPa) (kg/m3)| (MPe)| [(g/m3)| (%) (MPa) | (MPw) (kg/m3)| MPa)| | (kg/m3} | (MPa)
in '766.68 4.24] | 791.78 13.14 35.92 894.33} 1.77 838.67 6.71 2211 2812.05 834.57] 0.38 786.70r 8.70r
172 805.21 4.60] | 844.80 11.63 32.70| | 892271 2.52{ { 878.29 6.24 26.44] 3448.97] | 883.83] 0.54 - -
average | 785.95 442 818.29[ 12.39[ 34.31 893.30] 2.15| | B58.48 6.48 24.28! 3130.51 859.20] 046 786.70 8.70
2/1 798.67 4.22 821.78 11.49 32.f7 886.88| 2.36 £01.69 71.55 20.36 %5%21 881.80] 0.30f 806.83 9.97
272 845.45 .75 838.72 11.199 3 I 38 834.80f 214 £70.94 7..21 23.76] 3293.06 889.21] 043 - -
average | 822.06 3.99 830.25 11.34] :32.03 BA0.84] 2.25 836.32 7.38 22.06] 2942.64 885.51] 0.47 B0G.83 9.97
in 803.89 4.09 816.58 11.43 33.34 858.73] 241 817.20 6.76 21.43] 2731.18 828.54] 0.43 837.80' 10.64
R 852.11 3.86 799.13 12.71 36.01 849331 1.93 855.96 6.21 23.23] 2961.82 803.93] 0.4 - -
average | 828.00 398 807.86 12.07 34.68 854.03] 217 8316.58 6.49 2233 2849.501 818.74] 0.4 837.80 10.64
4/1 765.05 532 786.71 15.4;1 38.32 903.84p 2. 30' 827.06 6.78 23.94] 2791.11 875.871 0.39 870.06 11.79
472 775.22 5.53 837.15 12.76 32.33 905.36( 1.29 847.45 6.36/ 2542 3158.73 885.00f 0.46 - -
average | 770.14 5.43 811.93 14.08 35.33 204.60f 1 80| 837.26 6.57 24.68] 2974.92 880.44] 0.43 870.06 1179
average | 801.54 4.45 817.08 12.47 34.08 873.19] 2.09 842.16 6.73 23.34| 297429 f 860.97] 045 825.35 10.23
SD 0.66 1.39 2.39 0.41 047 2.02( 298.37 0.05 4.73
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Table A-15 Testing propertics of particlcboards O.

piece/ | thickness swelling water absorbtion - internal bond modulus of rupture and elasticity internal bond modutus of rupture
sample | density| 2hr density | 2 hr 24 hr. density | load density | moiture | MOR MOE 2-h boil 2-h boil
number | density | load density load
kg/m3}| (%) kg/m3y (%) (MPa) (kg/m3)| (MPa)! |(kg/m3){ (%) (MFa) | (MPa) (kg/m3)| (MPa)| | (kg/m3) | (MPa)
11 795.59 4.48] | 824.58 13.86 34.17 862.894 1.75| | 847.06 7.13 25.78] 3092.92] | 829.47 0.30r 819.85 8.11
12 843.81 3.60| | 841.24 11.66 31.24] | 879.43 I.TOJ £60.67 6.92 26.43] 3452.14} | 846.26] 0.35 - -
javerage 819.70[ 4.09 83291 12.76 32.71 871.16] 1.73 853.87 7.03 26.11} 327253 837.871 0.33 819.85 8.11
211 805.75 4.32 803.13 13.37)[ 36.08 874.07) 1.85 $10.01 7.19 22.39] 2825.82 843.171 0.33 842.54 9.86
272 821.95 3.93 884.83 8.53 24.39 895.56] 1.33 849.45 6.97 25.59| 3231.85 841.76] 0.28 - -
average | 813.85 4,13 | 84398 10.92 30.24 884'.82 1.59] | 829.73 7.08 23.99| 3023.34| | 842477 031 842.54 9.86
in T16.31 3.07 831.99 10.69 30.31 817.26[ 1.45 817.93 7.25 23.00' 2815.89 822.81 0.3(;| 851.66 11.10]
3n 835.20 3.26] | 835.30 10.1t 29.61 861.76] 1.34] | 869.94 71.07 26.51| 3344.87] | 843.45| 040 - -
average | 805.76 A Y 833.65 10.40 20.96 839.51 1.40‘ 843.94 7.16 24.76] 3080.38 833.13] Q.15 £51.66 11.10
41" 1 851.03 349 836.32 7.18 28.07 735911 1.4 884.03 1.50 28.27] 341 0.7;' 838.52] 045 853.66 10.49I
472 824.31 3.63F | 80241 14.33 | U6t | T 1.39L B56.82! 7.20 24.45) 331671} | 77897] 0.33 - -
average | 837.92 3561 | 819.62 10.76 31.36) | 754.85] 1.22] | 870.43 7.35 26.36] 3363.75] { 808.75] 0.39 853.66 10.49
average | B819.31 73 832.54 11.21 31.06] 837.58| 1.48 849.49 7.15 25.30‘ 3186.37 830.55] 0.34 841.93 9.89
SD 0.49 2.57 3.85 0.27 0.18 1.94] 251.04 0.06 4.56
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Table A-18 Testing properties of particleboards P,

piece/ | thickness swelling water absorbtion internal bond modnlus of mphre and elasticity internal bond modulus of rupture
sample | density | 2 hr density | 2hc. | 24 hr density | load | | density | moiture | MOR | MOE 2-h boil 2-h boil
number density | load density load
(kpg/m3)| (%) (kg/m3)| (%) (MPa) (kg/m3) | (MPa)| | (kg/m3}} (%) (MPa) | (MPa) (kg/m3) | (MPa) | { (kg/m3) | (MPa)
/1 840.28 3.84] | 84299 1255 3241 84248] 115 788.46 7.83] 2003] 27117.50| | 83033} o0.30 246.78|  10.18]
12 861.43 2.86] | 82093) 1407 3336 826.66| 1.17 816.04 7.75] 23.62| 3058.16| | 834.24] 0.35 - -
average | 850.86 3.35[ | 83646 1331 3289 83457 116 802.25 7.79]  21.83| 2887.83| | 83229 0.33 £46.781 1018
2/1 879.10 373 [ 83601] 1189 3482 82505 0.87 820,76 8.07| 2328 2973.06] | 247.97| 0.38 850.70) 11.86
212 882 87 3571 | 799.08] 18.10f 4161 798.90| 0.96 841991 801 23.53| 3149.67} | 760.33] 031 - -
average | 880.99 3.65 817.5; 15.00| 3822 81;.98 0.92 831.38 3.04] 2341 3061.37 g04.15] 035 850.70| 11.86
371 203.93 3.36| | 808.38 15.59‘ 38.04 £90.93| 0.96 820.19 501  2447] nsa20| | 89276] 033 852.21 1100’
cJ7] 846.26 3550 | ®2721f 1481 _3';.01 847.22 1.13 862.43 8.02|  25.26] 3390.55 859.28| 047 - -
average | 825.100  3.46| | 817.80| 1525 37.53 859.08) 1.05 841,31 601 2487 3287.38( | 76.02] 040 85221 1200
4/1 868.35 429] | 85804 1296 3245 83443 1.27 846.47 7.91] 25.77) 329184 | 82448 037 84096 10.53
42 879.96 2,98 | 814.36] 1799 39.72 846.44| 1.20 343.24 7.80] ~ 23.72| 3126.85 | 807.88] 0.35 - -
average | 874.16 3.64[ | 83620 1548 36.09 84044 1.24 847,36 7.86] 24.75] 3209.35] | 816.18] 0.36 84096 10.53
average | $57.77 152} | 82700 1476 36.18 g30.01| “1.09] | | 83057 7.660 23710 311148) | 83216] 036 847.66] 1114
SD 0.46 2.37 3.47 0.14 0.72 L73] 20515 0.05 5.05
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Table A-17 Testing properties of particleboards Q.

picce/ | thickness swelling water absorbtion internal bond modulus of rupture and elpsticity internal bond modulus of rupture
sample |density| 2hr | {demsity| 2hr. | 24 hr. | |density | load | |density | moiture | MOR | MOE 2-h boil 2-h boil
number ' density | load | | density | load
(kg/m3)] (%) (kg/m3) ‘ (%) (h{?;)_ (kg/m3)| (MPa)| |(kg/m3)| (%) (MPn) | (MPa) W) (MPa)| | (kg/m3) | (MPa)
n 760.90| 11.56| | 818.88| 29.54| " 43.68] | 776.39] 1.01] | 763.02 525 2083] 234132 | 80477 032 791.53 8.52
12 79219  11.34) | 791.65| 34.4] 51.50] | 819.90] 1.89| | 776.84 523 1936 2525.12] | 801.37] 028 - -
average | 776.55| 11.45| | 80527 3184 47.59{ | 798.15| 14s| | 769.93 524| 20.10] 2433.22| | 803.07| 030f | 797.53 - 8.52
21 82003{ 1213} | 771.87] 38.15| s4.98] | 779.72{ 1.26| | 80261 5211 2071] 2574.86| | 799.35] 023 792.53 8.45
22 811.68| 1101 | 785.01) 3237] 5476 809.49F 121} | 785.72 500 19.22| 267551 | 807.89| 0.28 - -
average | 815.86] 1157] | 778.44] 3526| sasm7| | 7194.61] 124 | 79417 5.18] 19.97| 2625.19] | 803.62] 0.26 792.53 8.45
3N 736.74| 1186 | 811.35] 3012 43.47| | 82054 115} | 77197 595 18.06 2235.50' 827.74] 0.33 783.83 8.59
312 81672 14.34| | 808.23| 3049| 49.33| | 804.15| 1.25| | 767.09 555 21.01] 2427.66| | 838.22] 029 - -
average | 776.73]  13.10{ | 800.79| 3031 46.40| | 812.35 1.20|' 769.53 5.75] 19.54] 2356.58| | 832.98] 0.31 783.83 8.59
441 739.12| 1163 | 823.41] 3093 44.77) | 851.57| 1.13] | 80L69 562| 21.61] 2556.32| | 839.20 0.30 781.61 1.72
412 814.33| 12.88{ | 827.59| 3035 42.89) | 874.18] ‘1.44| | 774.14 5.38] < 19.09] 2486.54| | 810.31] 0.30 - -
average | 776.73]  12.26] | 825.50{ 30.64| 43.83| | 862.88{ 1.29] | 787.92 5501 20.3s] 2521.43| | 824.76] 0.30 781.61 172
average | 786.461  12.09] | 804751 3201  48.17 gi6.99 129! | 78039 542 1999 2484.10f | 81611 0.29 728.88 .32
SD 1.07 2.89 5.13 0.27 0.28 1.22| 128.06 0.03 3.74
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Tabie A-18 Testing properties of particichoards R.

picce/ | thicimess swelling water absorbtion internal bond modnlus of rupture and elasticity internal bond modulus of nupture
sample | densityt 2hr density | 2 hr. 24 hr. density | load { |density | moitme | MOR MOE 2-h bail 2-h boil
number density | load density Joad
Ggm3)| (%) (kg/m3){ (%) (MPa) | | Gkgm3){ (MPa)| |(kg/m3)] (%) (MPa) | (MPa) | |(kg/m3){ (MPa)| | (kg/m3) [ (MPa)
1/1 794.64 16.35] | 794.98 51.21 58.95 80491] 1.21 762.61 5.77 16.62] 1864.54 822.94| 0.17 842.57 8.91
172 824.96 14.38 822.54 44.48 53.78 715.61] 1.03 811.74 5.36 17.87| 2358.16] | 792.95] 0.14 - -
average | 809.80 15.37 808.76 47.85 56371 | 790.26] 1.12] | 787.18§ . 557 17.25] 2111.35 807.95] 0.16 842.57 891
211 829.73 15.53 769.37 5276 61.91 865.39I 090' 823.42 528 13.431 2327.84 861.37 0.17 850.96 10.19
pry) 762.89 17.03 818.88 47.26 56.28 874.93 1.48 833.521 5.14 19.72] 2545.55 884.71] 0.23 - -
average | 796.31 16.28] | 794.13 50.01 59.10 | 869.71] 1.19 828.47 5.21 19.08] 2436.70]1 | 873.04| 0.20 850.96 10.19
k7| 810.02 15.93 834.19 46.79 55.28 847.59] 1.03 210.47 517 20.06 2390.63‘ 834.51] 0.20 841.57 9.27
2 828.34 13.89) | 790.66 50.88 60.68 87402} 1.26] | 816.63 5.16 20.50] 2461.95 870.20] 0.25 - -
average | 319.18 14.91 812,43 48.84 57.98] | 860811 1.1I5 £13.55 517 20.28] 242628 852.36( 0.23 841.57 9.27
411 824.55 13.50 §23.71 48.94 57.28 830.47] 1.03 841.89 5.48 20.99] 2440.52 B09.33] 0.16 833.51 8.97
412 798.65 17.92] | 316.80 46.63 55.72f 1 853.26§ 1.13 83231 5.56 21.06] 2692.42 802.07] 0.18 - -
average | 811.60 15.71 820.26 47.79 56.50 841.87] 1.08 837. 101 5.52 21.03] 2566.47 B05.70] 0.17 833.5]1 8.97
average | 809.22 15.57 808.89 43.62 57.49 840.65| 1.13 816.57 5.37 19.411 2385.20 B34.76{ 0.19 842.15 9.34
SD 1.55 281 2.81 0.18 0.22 1.61}] 24029 0.04 4.21
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Table B-1 Size Distribution of the Fine Rﬁbber Wood Flakes.

Particles on test seive (mesh)
Sample | Weight +20 +40 +60 +80 +100 -100
No. (g) weight | percent | weight | percent | weight | percent | weight | percent weight | percent | weight | percent
2 ® (2) (8) (8) (8

1. 20.00 1.10 5.50 7.52 36.25 5.50 27.55 3.15 15.75 1.16 5.80 1.93 9.65
2. 20.05 1.04 5.18 7.70 38.40 5.01 24.98 3.00 14.96 1.34 6.68 2.04 1047
3. 20.03 1.11 5.54 7.12 35.54.-| 5.50 27.46 2.90 14.48 1.39 6.94 2.05 10.23
4, 20.03 1.04 5.19 7.39 36.89 5.16 25.76 3.02 15.08 1.54 7.69 2.06 10.28
5. 20.03 1.12 5.59 7.48 37.34 5.16 2571 3.00 f4;98 1.48 7.39 1.97 5.83
Everage Size g

Distributions 5.40 _ 36.88 26.29 15.05 6.90 10.03 |

s#»  SHAKER : RETSCH VS 1000, Time = 10 min, Interval = noncontinuous, amplitude = 70.
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Table B-2 Size Distribution of the Coarse Rubber Wood Flakes.

Particles on test seive (mesh)
Sample | Weight +5 +12 +20 +40 +60 -60
No. (g weight | percent | weight | percent | weight | percent | weight | percent weight | percent | weight | percent
(® ® (2 (® (®) (®
1. 20.05 1.2 5.89 87 |- 40.40 7.7 38.40 22 | 1097 0.3 1.50 02 0.99
2. 20.05 23 11.47 8.1 40.40 6.5 3242 2.5 12.46 0.4 1.99 0.2 0.99
3. 20.04 2.2 10.98 8.2 40.92. 6.3 31.44 28 13.97 0.5 2.50 0.3 1.50
4, 20.03 23 11.28 7.8 38.94 6.7 33.45 2.5 12.48 0.4 1.99 | 03 1.49
5. 20.05 25 12.46 83 41.39 6.5 33.63 22 10.97 03 1.49 0.3 1.49
Everage Size
Distributions 10.47 41.01 33.63 12.17 1.89 1.29

s++  SHAKER : RETSCH VS 1000, Time = 10 min, Interval = noncontinuous, amplitude = 70.
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Table B-3 Slendemess ratio of the rubber wood flakes.

Mesh No. Mesh size | Mesh size average | Particle thickness Particle length Slenderness Screen yield
. mm. mm.* mm. * mm.* " ratio %
Fine flake
+20 0.850 >0.850 0.541 4.942 9.13 5.40
+40 0.425 0.425-0.850 0.286 2.869 10.03 36.88
+60 0.250 0.250-0.425 0.317 2.029 6.40 26.29
+80 0.180 0.180-0.250 — — — 15.05
+100 0.150 0.150-0.180 — -- - 6.90
-100 <0.150 <0.150 - —-- --- 10.03
Coarse flake
+5 4.00 3.90 1.005 22.162 22.04 10.47
+12 1.70 232 0.895 15.741 17.59 41.01
+20 0.850 1.23 0.653 8.688 13.30 33.63
+40 0.425 0.425-0.850 0.292 4281 14.66 12.17
+60 0.250 0.250-0.425 0.163 ~2.890 17.78 1.89
-60 <0.250 <0.250. 1.29

* Average measured value from 100 particles.
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Table B-4 Moisture content distribution of rubber wood flakes raw material.

Particle weight Particle weight after oven-dry (g)
Sample No. before oven-dry 1st time 2nd time
(8) weight percent weight percent
111 29.80 27.76 7.35 27.76 7.35
172 26.85 25.00 7.40 24.99 " 7.44
21 24 .84 23.07 7.67 23.08 7.63
2/2 2591 24.03 7.82 24,03 7.82
3in 25.29 27.35 7.09 27.37 7.01
32 29.95 27.99 7.00 27.97 7.08
4/1 3943 36.95 6.71 36.93 6.77
4/2 39.20 36.80 6.52 36.73 6.72
5/1 43,19 40.46 . 6.75 40.40 6.91
5/2 37.81 35.38 6.87 35.42 6.75
Average (%) 712 7.15

+*x  Moisture content of rubber wood flakes = 7%.
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Table B-5 Moisture content of the flakes (2%) before and after pMDI binder spraying.

Particle weight Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) 1st time 2nd time
weight percent weight percent
Before
fine 1 4531 44.18 2.56 44.20 2.51
fine 2 41,95 40.92 2.52 4095 | 244
coarse 3 3113 31.31 2.71 30.32 2.67
coarse 4 32.73- 31.89 2.73 31.88 2.67
After
fine 1 32.62 31.07 499 31.09 492
fine 2 30.27 28.81 5.07 28.83 4.99
coarse 3 23.68 22.56 4.96 22.59 4383
coarse 4 22.19 21.19 4,72 21.18 4,77

Table B-6 Moisture content of the flakes (7%) before and after pMDI binder spraying.

"1 fine 1

Particle weight Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) " 1st time 2nd time
weight percent weight percent
Before o
24.85 23.27 6.79 23.21 7.07 -
fine 2 26.22 24.53 6.89 2451 | 698
coarse 3 43.34 40.60 6.75 40.55 6.88
coarse 4 43.17 40.44 6.75 40.39 6.88
After
'ﬁne 1 34.83 32.50 7.17 32.45 7.33
fine 2 36.05 33.60 7.29 33.56 7.42
coarse 3 41.26 3861 | 686 38.56 7.00
coarse 4 43.79 40,92 7.01 40.88 7.12
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Table B-7 Moisture content of the flakes (12%) before and after pMDI binder

spraying.
Particle weight Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) 1st time 2nd time
weight percent weight percent

Before ‘ ,
fine 1 22.72 20.43. 11.21 20.42 11.26
fine 2 23.74 2131 11.20 21.29 11.51
coarse 3 21.17 18.82 12.49 18.83 12.43
coarse 4 19.90 17.73 12.24 17.71 12.37
After
fine 1 33.57 30.43 10.32 30.45 10.25
fine 2 33.97 30.82 10.22 30.83 10.18
coarse 3 36.54 32.70 11.74 32.71 11.71
coarse 4 38.03 33.99 11.89 34,01 11.82

Table B-8 Moisture content of the flakes (17%) before and after pMDI binder

spraying.
Particle weight Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) ist:time 2nd time
‘ weight | percent weight percent

Before
fine 1 24,90 21.55 15.55 21.58 15.38
fine 2 25.69 22.22 15,62 22.24 15.51
coarse 3 19.52 16.52 - 18.16 '16.51 18.23
coarse 4 19.90 16.82. 18.31 16.80 18.45
After
fine 1 36.30 32.22 12,66 32.20 12.73
fine 2 34.00 30.15 12.77 30.14 12.81
coarse 3 28.49 24,61 15.77 24,61 15.77
coarse 4 31.58 27.23 15.98 27.24 15.93
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Table B-9 Moisture content of the flakes (22%) before and after pMDI binder

spraying.
Particle weight Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) 1st time 2nd time
weight percent | weight percent
Before
-1 fine 1 | 21.15 17.64 19,90 17.61 20.10
fine 2 23.74 19.80 19.90 19,78 20.02
coarse 3 23.92 . 1933 23.75 18.58 23.87
coarse 4 25.63 20.72 23.70 21.43 23.82
After
fine 1 37.70 32.37 16.47 3237 16.47
fine 2 43.86 31 16.31 37.72 16.28
coarse 3 37.6 31.02 21.28 31.02 21.28
coarse 4 41,04 33.80 21.42 33,78 21.49

Table B-10 Moisture content of the flakes (7%) before and after phenolic binder

spraying,
Particle weight Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) 1st time 2nd time
weight percent weight percent

Before
fine 1 41.99 39.36 6,68 39.41 6.55
fine 2 43,16 40.45 6.70 40.48 6.62
coarse 3 18.61 17.18 8.32 17.23 8.01
coarse 4 28.59 26.55 7.68 26.55 7.68
After
fine 1 29.29 26.62 10.03 26.60 10.11
fine 2 29.61 26.91 10.03 26.90 10.07
coarse 3 42.61 3772 12.96 37.72 12.96
coarse 4 37.81 33.73 12.10 33.69 12.23
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Table B-11 Moisture content of the flakes(7%) before and after pMDI and phenolié
binders spraying.

Particle weight | Particle weight after oven-dry (g)
Sample No. | before oven-dry (g) T 1sttime 2nd time
weight percent weight percent
Before
fine 1 41.99 39.36 6.68 39.41 6.55
fine 2 43.16 40.45 6.70 40.48 6.62
| coarse 3 ' 18.61 17.18 8.32 17.23 8.01
| coarse 4 28.59 26.55 7.68 26.55 7.68
After
fine 1 27.43 24.45 12.1% 2451 1191
fine 2 29.20 26.06 12.05 26.09 11.92
coarse 3 24 47 . 22.77 7.47 22,81 7.28
coarse 4 33.83 31.46 7.53 31.48 1.47
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Standard for Flat Pressed Particleboards

The rubber wooden particleboard products were tested according to following
properties. The water absorption (except size of specimen), thickness swelling, internal
bond (dry), modulus of rupture (dry), and modulus of Elasticity (dry) were tested
according to TIS 867-2532. The internal bond (wet) was tested according to DIN
68763. The modulus of rupture (wet) was tested according to CAN 3-0188.0-M78.
The standard vatues for flat pressed particleboards are as follows:

Table C-1 Standard values for flat pressed particleboards.

Properties Standard Values
2-h Water absorption, % 40 (maximum)
24-h Water absorption, % 80  (maximum)
Thickness swelling, % 12  (maximum)
Modulus of rupture, MPa 13.8 (minimum)
Modulus of elasticity, MPa 2000 (minimum)
Internal bond, MPa 0.34 (minimum)
2-h Boil modulus of rupture, MPa 5.60 (minimum)

2-h Boil internal bond, MPa . 0.15 (minimum)



Table C-2 Standard values of various standards.

. , STANDARD
RPOPERTIES S CAN3-0188.3-M82" ASTM DIN 68763 JIS A 5908°
$762532° [GU1 | GU2 [ GY-1 [ GY-Z¥ | D103T [V20 [VIoo& |18Type | 13Type |8 Type'
V100G '
Max. Water Absorption (%)
2 hours 40 — & £ £ - . — — — -—
%4 hours 80 - £ E Y = £s — — — — —
Max. Thickness Swelling (%) 12.0 075 | 025 | 075 | 025 — 16 12 12 12 12
Min. Modulus of Rupture (MPa) 13.8 170 | 170 | 140 | 140 - 18 19 18 13 8
Min. Modulus of Elasticity (GPa) 2.0 340 | 340 | 250 | 250 e — - - —
Min. Internal Bond (MPa) 0.34 05 | o5 { 05 0.5 o= 0.4 —_ 0.3 0.2 0.15
Min. Modulus of Rupture
2 hours boiling (MPa) - 70 | 70 | 56 56 - = - 9.0 6.5 -
Min. Interpal Bond
2 hours boiling (MPa) -— - — — —— -— — 0.15 - - —_

Tel



Remark
* a = Standard for flat pressed particleboards : Medium density.
b = Exterior-bond mat-formed wood particleboards.
¢ = Standard test methods for evafuating properties of wood-based fiber and particle panel materiais.
d = Flat pressed panticleboard for use in building construction : Concepts, requirments testing and inspection.
¢ = Particleboard.
** f= Grade U-1 and U-2 are based on the properties of commercial boards accepted by Canadian building autherities for use in site-built construction.
= Grade Y-1 and Y-2 correspond in physical properties to the particleboard specified in the National Particleboard Standard NPA-2-72, Particleboard
Decking for the Factory-Built Housing,
g = Type V20 : Board for interior applications, whose binders are resistant to low ambient humidity, such as aminoplastic resins, alkaline hardening
phenolic resins and poiymer diphenyl methane diisocyanate (pMDI).
= Type V100 : Board whose binders are resistant to high a;nbient humidity, such as alkaline hardening phenolic resins and polymer diphenyl methane
diisocyanate (pMDI).
= Type V100G : Board whose binders are resistant to high ambient humidity, such as alkaline hardening phenolic resins, phenol resorcin resins and
polymer diphenyl methane diisocyanate (pMDI), and treated with a preservative againsi wood-detroying fungi (basidiomycetes).
h = 18 Type : Board whosc bending strength shall be 18.0 N/mm? (184 kgi/cm®) or over both lengtwise and widthwise.
= 13 Type : Board whose bending strength shall be 13.0 N/mm® (184 kgffem®) or over both lengtwise and widthwise.
=8 Type : Board whose bending strength shall be 8.0 N/mm? (184 kgffcm’) or over both lengtwise and widthwise.
% i = Devation from nomnnal maxmmm + devation from panel average (mm).

LI Y
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Table C-3 Standard dimension of specimens of various standards.

Dimensions of Specimens (mm)

STANDARDS Water | Thickness | Modulus of Rupture & | lnternal Bond | Modulus of Rupture 2 | Internal Bond 2 hs
Absorption | - Swelling | Modulus of Elasticity hs boiling boiling

TIS 876 2532° 300x300 | 100xI00 | 100x16 times of norminal 50%50 — —
thickness + 50

CAN3-0188.0-M78" — 150x150 | 75x24 times of norminal 50x50 75x 24 times of —

. thickness + 50 norminal thickness + 50
ASTM D 1037 304x304 or | 304x304 or | 76x24 times of norminal 50x50 — -
152x152 | . 152x152 thickness
DIN 68763° — DIN 52360 DIN 52360 and DIN 52360 - DIN 52360 and
and DIN 52362 and DIN 52365
DIN 52364 DIN 52362

JIS A 5908° — 50x50 | 50x15 times of norminal 50x50 50x15 times of —_

thickness + 50 norminal thickness + 50

Remark

a = Standard for flat pressed particleboards : Medinm density.
b = Exterior-bond mat-formed wood particleboards.
¢ = Standard test methods for evaluating properties of wood-based fiber and particie panel materials,
d = Flat pressed particleboard for use in building construction : Concepts, requirments testing and inspection.

e = Particleboard.
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100 mm

100 mm

-

Figure C-1 Diagram of cutting specimens for particleboard of 10 mm thickness.

‘Water Absorption

 iw0mm—

Modulus of Rupture & Modulus of Elasticity

Modulus of Rupture & Modulus of Elasticity

- S0 mm »

Thickness Swelling
100 mm
e————— 100 min — 210 mm
Internal | Internal
Bond Bond Water Absorption Thickness Swelling

STANDARD : TIS 876-2532 (except Water

Absorption)
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Figure C-2 Diagram of cutting specimens for particleboard of 10 mm thickness.

Modutus of Rupture 2 hs. beiling

290 inm

STANDARD : CAN3-0188.0-M78
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