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Special Project Title  Particleboards from Bagasses/Polystyrene Foam for Absorp Sound
Name Mr. Puranan  Angkasuwan

Mr. Udomsak Phruttisunakomn

Special Project Advisor Assist. Prof Dr. Malinee Chaisupakitsin
Department Chemistry
Academic Year 2001

Abstract

This special project study on preparation of particle board from mixture of bagasses fiber which is
waste from sugar cane production and polystyrene foam in various ratios. 20 g. and 30 g
of poly(vinyl acetate) and urea-formaldehyde were used as adhesives. In case of urca-formaldehyde, ratio of
urea-formaldehyde:water is 1.5:1 and 1:1 by weight. The mixture was shaped by compression molding.
Physical, mechanical and sound absorption properties were investigated.

It was found that physical, mechanical and sound absorption properties were increased with
increasing bagasses fiber. Density, physical property and sound absorption increased with increasing ratio of
urea-formaldehyde but moisture content decreased. Increment of foam enhances sound absorption property.
Comparison of 2 adhesives, if found that urea-formaldehyde provided better properties than

poly(vinyl acetate).
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2.1.1 ﬁhmmg'mmswmaauauﬁ?mmuciunssmué’mz
lunisnadeuidunsuanimseaniinin ldunsgau American  Society for Testing  and
Materials (ASTM) standard D1037 (ASTM, 1994a) TunIImagaLALana luR1T9

¥

A5G 2.1 WAANTEALINABIN1IIRINIZATUEARTNNIATIIU

Form-
Linear Screw-holding aldehyde
internal expansion T maximum
MOR MOE bond Hardness maxavg Face Edge emission
Gradet MPa MPa MPa N (%) N N (ppm)
H-1 165 2400 a.e 2,228 Ngd 1,800 1328 03
H-2 205 2.400 0.9 4,450 NS 1,900 1,550 0.3
H-3 23.5 2,750 i 8675 NS 2.000 1,580 0.3
M-1 11 1.725 0.4 2.225 0.35 NS NS 0.3
M-S¢ 12.5 1.8Q0 0.4 2,225 0.35 300 800 Q.3
M-2 14.5 2.250 0.45 2,225 Q.25 1,000 900 0.3
M-3 16.5 2,750 a.55 2,225 0.35 1,100 1,000 Q.3
LD-1 3 550 0.1 NS 0.35 400 NS 0.3
LD-2 5 1,028 0.15 NS 0.35 550 NS 0.3

: Particleboard made with phenoi~formaldehyde-based resins do not amit significant quantities
of formaldahyde. Therefore, such products and ather particleboard products made with resin
not containing formaldehyde are not subject to formaldehyde emission conformance testing.
Sourca: ANSI A208.1—1993 (National Particleboard Association, 1993). National Particieboard
Association, Particleboard, ANSI A 208.1-1993, American National Standards Institute, Gaith-
ersburg, MO, 1993,

> Panels designated as *exterior glue” must maintain 50% MOR after ASTM O 1037 accelerated
aging.

< H = density greater than 800 ka/m, M = density between 640800 ko/m?, LD = density less
than 640 kg/im?.

9 NS = Not specified.

* Grade M-S refers to medium density, *special” grade. This grade was added to tha Standard
after grades M-1, M-2, and W-3 had been established. Grade M-S falis between M-1 and M-
2 in physical properties.

< v sy o doyo o &
A1919N 2.2 meimuwmmmﬂmmmm@mmummgmm‘lmmmugwu

Form-
Internal Linear aldehyde
MOR MOE bond Hardness expansion max emission
Grade® MPa MPa MPa N max avg (%) (ppm)
P8U ik 1,725 g.a 2.225 0.35 8.2
D-2 16.5 2,750 0.55 2225 0.3 0.2
D-3 19.5 3,100 0.55 2,225 0.3 0.2

a Particieboard made with phenot-formaldehyde-based resins do not emit significant quantities
of formaldehyde. Therefore, such procducts and other particleboard products made with resin
not containing formaidehyde are not subject to tormaldehyde emission conformance testing.
Source: ANSEA208.1-1993 (National Particleboard Association, 1993). National Particleboard
Association, Particleboard, ANSI A 208.1-1993, American National Standards [nstitute, Gaith-
ersburg, MD, 1893.

b Grades listed in this 1able shall also comply with the appropriate requirements listed in Section
3. Panels designated as “exterior glue” must maintain 50% MOR after ASTM D~1037 accel-
erated aging {Paragraph 3.3.3).

¢ PBU = underiayment; D = Manufactured Home Decking.
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A9 2.3 LAASANLIRURILLEUNT LA UA AN NN NT 1 UE B

Thick-

ness

Thick- Water swell

Type of ness Denslty MOR  absorption (24 h)

Material Ref. board (mm) (kg/m%) MOE (MPa) (MPa) (24h)(%) (%)
Bagasse, 1.2.3 Parlicle 12-20 520-630 1,400-2,000 16.7-25.5 — —

guar, board

sugarcane Fiberboard 8-35 300-750 —_ —_ — —_—
Fiberboard 4.3 — — 58.5 11.3 —

Bagasse, 4 Particle — 720 3,800 16.3 — -

corn, board

sunflower, 5 Fiberboard —  810-850 — 22.6-265 1415 8-10

flax

Bagasse + 6  Plaster- - 560 — 20 - —

CaSQ, + board

5H,0 {cernent)

Bagasse + 7 Composite —  900-1,000 — 19.6-245 <10 5

asphalt board

» MOE is modulus of etasticity; MOR, modulus of rupture.

(*Anonymous, 1968 2Cao et al.. 1986; *Hesch, 1967; “Cherkasov and Lodos, 1868, 1871 *Shen,
1984; *Saneda et al., 1977; "Ni etal., 1961). For additio! information, see Kheleyan et al., 1881,
Maldarand Kokta, 1930; Moborek et al., 1982; Naffziger et al., 1962; Rionda, 1968; and Wang,

4078
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2.3 F1FEHUARR

23.1 waalllaazdinm’

wadlaflaazdian (Poly(vinyl acetate)) Wiedamuszuu IUPAC Ae wed-1-azdnendiaiiau
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ROOR —4 2RO~
> Initiation
RO + CH;CO,CH=CH, —» CH,CO,CH—CH,OR

Vinyl acetate

nCH,CO,CH=CH, + CH,CC,CHCH,OR —>
CH,CO.CHCH,—(—CHCH,—),—OCR | Propagation

CH,CO, j
CH3COZCHCH3—(—(IiHCH:.—),.,—OR + CH3COQ('ZHCH2—(—|CHCH2—)M-—OR S\
CH,CR CHC0, Termination
RO—(—CH,CH—),—CH,CH~CHCH,—(—CHCH,—),,—OR (by dimerization)

CH,CO,  CH,CO, O,CCH, O,CCH,

Polyvinyl acetate

CH3COZCHCH2—(—C‘IHCH2—)n——OR + CHsCOZCHCHz—(——(IZH(_‘Hz-—)m—-OR —

CH,CC, CH,CO,
Termination
CHscozCH=CH—(—CIHCH2~—),,—OR + CH3COZCH2CH2~(—(|:HCH2—)M_OR (by disproportionation]

CH,CO, CH,CO,

s 2.9 guuamsnalnnisiadunedlatiaasdng
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qns w1 mm nfa om | wa cm | Wit [1Bums
(PS:B:PVAC) 1 2 3 4 |wada | 1 2 1 2 | em2| cm3
0:30:40 689 691 659 670|677 | 11.90 11.97 | 11.92 11.97 [142.59| 96.57
0:30:30 644 637 646 640 | 642 | 11.88 11.91|11.95 11.99 [142.39] 91.38
2:25:30 661 630 639 678 652 |11.90 11.90 | 11.97 11.95 [142.35] 92.81
3:25:30 626 623 638 620|627 | 11.94 1190 | 11.95 11.93 [142.35] 89.22
4:25:30 641 630 628 643|636 | 1200 11.90 | 11.88 11.92 [142.22] 90.38
2:25:20 621 630 620 620|623 |11.97 11.98|11.93 12,03 |143.46] 89.34
3:25:20 606 623 600 625|614 | 1191 11.90 | 11.98 1191 [142.22] 87.25
4:25:20 618 605 632 657|628 |11.95 1193|1194 1203 |[14324] 89.96
5:25:20 622 631 638 613|626 | 11.82 11.98]11.95 11.97 |142.38] s9.12
3:20:30 619 635 630 673|639 | 1196 11.88]11.94 11.96 [142.43] 91.05
4:20:30 603 641 624 632|618 | 11.92 1198|1190 11.94 |142.40| 87.93
5:20:30 612 618 607 607|611 |11.93 1196 | 11.87 11.90 |141.95) 86.73
6:20:30 647 627 635 668 | 644 | 1200 11.94 | 1200 11.90 |143.04] 92115
3:20:20 609 612 627 660 | 627 | 11.99 11.84 | 11.95 11.95 |[142.43| 89.30
4:20:20 627 629 628 618|626 |11.88 11.95]11.87 11.92 |141.68| 8862
5:20:20 648 619 642 644 | 638 | 11.83 11.81 | 11.83 11.98 |140.74| 89.83
6:20:20 620 609 632 603|616 |11.88 11.92]11.96 11.91 |[142.03| 87.49

'
= 1

AN 2 WAANAYINML NUT LALLTHIAIBSUHUNITATUEATIGATHNN"T

TneflgGenasunamlasmiiuaistinbin

T

ang UUI mm nie cm g1 Cm | Aun | LSums

u

(PS:B:UF/UF:H,0)| 1 2 3 4 | w@e | 1 2 1 2 cm2 | cm3

0:25:30/1.5:1 574 567 572 584 | 574 | 1162 11.77 | 11.60 11,66 |136.00] 78.10
1:25:30/1.5:1 560 579 562 563 | 566 | 11.68 11.76 | 11.75 11.79 |137.96| 78.08
2:25:30/1.5:1 573 564 573 572 | 571 | 11.75 1167 | 11.80 11.71 |137.59] 78.50
3:25:30/1.5:1 603 586 6.02 588 | 595 | 11.81 11.76 | 11.80 11.83 |139.25] 82.82

4:25:30/1.5:1 594 582 583 594 | 588 | 11.71 11.84 | 11.71 11.78 |138.27| 81.34

0:20:30/1.5:1 547 555 5.61 562 | 5.56 | 11.67 11.71 | 11.62 11.66 |136.08] 75.70
1:20:30/1.5:1 543 543 5.67 555 | 552 | 11.65 1163 | 11.62 11.69 |135.68] 74.89

2:20:30/1.5:1 550 554 553 561 | 555 | 11.64 11.70 | 11.55 11.60 |135.12| 74.92
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gms win o mm ne em | w1 om | Wuiem® | Swnas o’
(PSB:UFIUFH,0)| 1 2 3 4 |1afe | wAe | 1 2 1 2 | de | weda| sde [iefy
574 uelw | san | uku | s
0:25:30/1:1 | 550 551 551 554 | 552 1169 1167 | 11.63 11.74 [136.43 7524
0253011 | 560 555 568 563 | 562 | 557 |11.70 1166 | 11.79 11,68 [137.04]|136.74| 7695 | 76.10
1:2530/11 | 580 568 595 585 | 582 177 11.84 | 11.88 11.88 | 140.24 8162
1253011 | 558 552 564 555|557 | 570 | 11.60 1154 | 11.67 11.58 [134.48|137.36| 74.94 | 78.28
2:05:30/1:1 | 600 590 593 586 | 592 1168 11.83 | 11.80 11.92 |139.41 8257
2053011 | 582 579 565 583|577 | 585 | 11.64 1172 | 11.73 11.70 | 136.78|138.10| 78.96 | 80.76
3:25:3011:1 | 612 604 605 6.00 | 6.05 11.96 11.86 | 11.84 11.84 |141.01 8535
30530111 | 604 608 614 610 ) 609 | 607 | 11.75 11.80 | 11.78 11.72 |138.33[139.67 84.24 | 84.80
42530/1:1 | 616 618 610 622 | 617 1193 11.83 | 11.82 11.84 |140.55 86.65
4253011 | 601 602 612 618 | 608 | 612 | 11.74 1170 | 11.79 11.79 |138.17|139.36 | 84.04 | 8535
5:25:30/1:1 | 631 650 630 6.41 | 6.38 11.83 11.88 | 11.86 11.78 [140.13 89.40
5253011 | 633 627 623 647 | 633 | 635 | 1178 11.70 | 11.84 11.73 |[138.38[139.25| 87.53 | 88.46
0:20:30/1:1 | 548 551 558 522 | 545 11.80 1171 | 11.68 11.73 | 137.60 7496
0203011 | 559 555 585 558 | 564 | 555 | 11.60 11.68 | 11.76 11.57 |135.79|136.70| 7662 | 7579
1:20:30/1:1 | 570 588 573 584 | 579 177 1176 | 1172 1177 |138.17 79.96
1:20:30/1:1 | 565 558 553 551 | 557 1179 11.84 | 11.83 11.88 |140.09 78.00
1203011 | 607 616 626 612 | 615 | 584 | 11.82 11.89 | 11.88 11.82 | 140.46]139.57| 86.42 | 8146
2:20:30/1:1 | 584 579 588 591 | 586 1173 1170 | 11.73  11.67 |137.03 80.23
2:20:30/1:1 | 562 567 558 561 | 562 11.80 11.90 | 11.76 11.77 [139.38 78.33
2203011 | 585 571 601 587 | 586 | 578 | 11.72 1176 | 11.70 11.80 [137.92| 138.11] 80.82 | 79.79
3:20:30/1:1 | 586 590 596 597 | 592 1168 11.75 | 11.76 11.71 [137.43 81.39
3:20:30/1:1 | 598 599 606 6.15 | 6.05 Vi1es 1174 | 1172 1174 |138.52 83.73
3203014 | 612 598 624 604 | 610 | 602 ;1173 1174 | 1170 11.72 |137.94| 137.96| 8408 | 8307
420:30/1:1 | 630 637 620 6.74 | 640 1167 1176 | 11.75  11.70 | 137.36 87.94
42030/1:1 | 604 625 621 603 | 613 1172 1173 | 1168 11.74 |137.29 84.19
4203011 | 630 652 627 668 | 644 | 633 | 1185 11.82| 11.78 11.83 [139.71[138.12| 90.01 | 87.38
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A131497 2 (sia) LAANAIIMLN LT uazLlinmsreauriunsznudnTignasineg
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gns wn o mm M em | em em fuiem® | Bums om:
(PS:BUFIUFH,0)] 1 ) 3 4 |wde | wia | 1 2 1 2 s | iz | sa | iane
FREY weiy | san | weiu | sam
0:15:301:1 | 530 521 547 541 | 535 1170 1162 | 11.58 1152 [134.66 72.01
0:15:301:1 | 575 573 565 562 | 569 11.82 11.89 | 11.85 11.78 | 140.05 79.66
0:15:30/1:11 | 534 538 549 587 | 552 1164 1167 | 1169 11.60 |135.72 74.92
0153011 | 561 551 550 555 | 554 | 552 [11.77 1162 [ 11.64 1170 |136.41 | 136.71 | 75.61 | 75.55
1:15:301:1 | 554 565 561 564 | 561 1176 11.62 [ 11.71  11.67 |136.62 76.64
1:15:301:1 | 576 577 588 578 | 580 1186 11.90 | 11.83 11.78 | 140.20 81.33
1:15:30/1:1 | 559 562 566 565 | 5.63 1168 11.75 | 11.70  11.67 |136.89 77.07
115:30M 572 566 582 561 | 570 | 569 | 1164 1163 [ 11.77 11.68 [136.35 ]| 137.54| 77.75 | 78.20
2:15:3011:1 | 585 594 585 594 | 590 11.75 11.83 | 11.82  11.84 | 139.55 82.26
2153011 | 578 590 594 582 | 586 1164 1164 | 1166 11.62 |135.43 79.36
2153011 | 570 574 576 581 | 575 11.65 11.59 | 11.74 11.67 | 135.98 78.22
21830711 1583 579 560 568 | 573 | 581 | 11.68 1161 | 11.56 11.60 | 134.83]| 136.45] 77.19 | 79.96
3153011 | 620 618 602 592 | 6.08 1166 11.78 | 11.72  11.62 | 136.70 83.11
3:15:3011:1 | 587 58 604 590 | 592 11.66 11,61 | 11.57 11.65 | 135.07 79.93
3:15:301:1 | 585 595 593 590 | 5.91 11.65 11.53 | 11.58 11.63 | 134.50 79.46
3153071:1 ] 616 620 625 627 | 622 | 6.03 | 11.83 1189 | 11.89 11.83 |140.61] 136.72| 87.46 | 82.49
41530111 | 610 615 619 615 | 6.15 1159 11.74 | 11.70  11.53 |135.47 83.28
415:30/1:1 | 638 629 627 638 | 633 1.74 1162 | 11.78  11.70 | 137.13 86.81
41530111 | 615 602 6.02 607 | 6.07 11.65 11.66 | 11.65 11.68 |136.01 82.49
4153011 | 623 624 630 635 [ 628 | 621 | 11.73 1165 11.59 11.66 |135.83| 136.11] e5.30 | sa.a7
0:15:20/1:1 | 554 558 552 558 | 556 11.78 1176 | 11.78 11.73 | 138.39 76.88
0:15201:1 | 560 559 551 560 | 5.58 11.85 11.86 | 11.79 11.69 |139.15 71.58
0:152011:1 | 562 575 562 571 | 568 176 11.71 | 11.66 11.79 |137.55 78.06
0:15:2011:1 [ 561 564 574 562 | 565 | 561 [11.81 11.73 | 11.72 11.74 |138.07| 138.20| 78.05 | 7764
11520111 | 572 555 579 575 | 570 11.80 11.75 | 11.87 11.83 |139.55 79.58
1:15:20/1:11 | 562 552 567 562 | 561 1173 11.71 [ 1178 11.76 | 137.98 77.37
1:15:20/1:1 | 574 549 568 568 | 565 1185 11.80 | 11.76 11.76 |139.07 78.54
11520114 | 567 562 565 566 | 565 | 565 [11.76 11.81 | 11.78 11.74 |138.64[ 13881 7833 | 78.46
2:1520/1:1 | 583 573 570 561 | 572 11.75 1166 | 11.80 11.71 |137.56 7865
2:1520/1:1 | 582 565 571 560 | 570 174 1175 [ 1177 11.71 |137.89 7853
2:15:201:1 | 565 564 578 571 | 570 1166 11.76 [ 11.72 11.82 |137.85 7851
215:20/1:1 | 582 575 576 576 | 577 | 572 [1178 1173 | 11.75 11.73 |137.97| 137.82] 7964 | 78.83
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4ms wun mm nMde em | 819 cm AU cm? Usams cm’
(PS:BUFIUF:H,0)| 1 2 3 4 [wle|wha| 1 2 1 2 | da |wEs| sde | A
FIeHY weiy | san | weiu | s
3:15:20/1:1 587 592 598 599 | 594 11.74 1179 | 11.79  11.78 | 138.57 82.31
3:15:20/1:1 585 590 594 583 | 588 11.80 11.77 | 11.70  11.75 | 138.16 81.24
3:15:20/1:1 582 578 595 585 | 585 1172 1178 | 11.75  11.81 | 138.43 80.98
3:15:20/1:1 590 593 602 6.01 | 597 | 591 | 11.77 11.83 | 11.76 11.77 | 138.83| 138.49] 82.81 | 81.83
4:15:20/1:1 586 604 614 6.16 | 6.05 11.70 11,67 | 11.72  11.66 | 136.57 82.63
4:15:20/1:1 62/ 629 625 6.24 | 6.26 1170 11.85 | 11.79 11.68 | 138.16 86.52
4:15:20/1:1 658 623 620 6.26 | 6.32 11.65 11.80 | 11.70 11.80 |137.75 87.02
4:15:20/1:1 629 618 608 621 | 6.19 | 821 | 11.75 11.77 | 11.77 11.73 {138.13| 137.65] 85.50 | 85.42
o I P Lt e AN S 1 ; i o o
M19719N 3 LRAANANIUIUUNNDUDL UINUNUANDL AT LASANNUUILULADILNUNTZATUA AN
gnasine InaRinadlalisasdimmiuaisinin
gns Ywin g P3ums em’ AMaT| ALY
(PS:B:PVAC) feuay AL AAUHY % glem’
0:30:40 34.22 31.24 96.57 9.54 0.32
0:30:30 37.37 34.15 91.38 9.43 0.37
2:25:30 30.12 27.70 92.81 8.74 0.30
3:25:30 30.97 28.58 89.22 8.36 0.32
4:25:30 32.58 30.05 90.38 8.42 0.33
2:25:20 30.38 27.12 89.34 12.02 0.30
3:25:20 28.72 23.21 87.25 23.74 0.27
4:25:20 36.11 28.02 89.96 28.87 0.31
5:25:20 31.98 2756 89.12 16.04 0.31
3:20:30 28.53 25.35 91.05 12.54 0.28
4:20:30 27.73 25.74 87.93 7.73 0.29
5:20:30 28.14 26.17 86.72 753 0.30
6:20:30 28.89 26.87 92.15 7.52 0.29
3:20:20 25.47 22.94 89.30 11.03 0.26
4:20:20 25.21 23.19 88.62 8.71 0.26
5:20:20 27.09 25.04 89.83 8.19 0.28
6:20:20 28.92 25.02 87.49 15.59 0.29
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WAASANUNMINAD UL HIMINUAIDL AIHTU LAZATNUUILULT LA UNTZAUE AT

P
AN 4
] A a | =X a
graine InalgFenefuanlasduaistingn
qns win g Bums om’ ANTU| AMNUUILLY
(PS:B:UF/UF:H,0) | riauau AL sauHy % glem’
0:25:30/1.5:1 45.88 37.92 78.10 20.99 0.49
1:25:30/1.5:1 47.53 38.36 78.08 23.91 0.49
2:25:30/1.5: 43.95 39.56 78.50 23.74 0.50
3:25:30/1.5:1 49.70 40.35 82.82 23.17 0.49
4:25:30/1.5:1 49.90 40.32 81.34 23.76 0.50
0:20:30/1.5:1 40.61 33.62 75.70 20.79 0.44
1:20:30/1.5:1 44.71 34.72 74.89 28.77 0.46
2:20:30/1.5:1 46.30 35.49 74.92 30.46 0.47

15199 4 (A1)

WAAAUNMINADUAL UIMINUAIAL ANTU LAZAITNWLI UL D

f o o ) o - ay - 2 o
LLNuﬂ?xﬂ’]u@ﬂV]%m?mq\T’] IﬂﬂN%L?ﬂW'ﬂTN'}@ﬂiﬂﬂLﬂu@q?ﬂﬂﬂﬁ

gms i g 1Bams cm’ AMNTY % AHNUUY glem’
wuu
(PS:B:UF/UF:H,0) fauay RG] ABLHY AALLHY LRAnsIN AALNY LRAESIN
0:25:30/1:1 45.07 35.51 75.24 26.92 0.47
0:25:30/1:1 43.04 34.61 76.95 24.36 25.64 0.45 0.46
1:25:30/1:1 48.42 36.02 81.62 34.43 0.44
1:25:30/1:1 35.82 31.74 74.94 12.85 23.64 0.42 0.43
2:25:30/1:1 49.64 36.68 82.57 35.88 0.44
2:25:30/1:1 48.17 37.56 78.96 28.25 31.79 0.48 0.46
3:25:30/1:1 49.73 36.54 85.35 36.10 0.43
3:25:30/1:1 48.70 36.18 84.24 34.60 35.35 0.43 0.43
4:25:30/1:1 49.76 36.90 86.65 34.85 0.43
4:25:30/1:1 47.82 37.41 84.04 27.83 31.34 0.45 0.44
5:25:30/1:1 47.65 35.62 89.40 3877 0.40
5:25:30/1:1 42.38 36.04 87.53 17.59 25.68 0.41 0.41
0:20:30/1:1 41.20 32.90 74.96 25.23 0.44
0:20:30/1:1 39.93 31.86 76.62 25.33 25.28 0.42 0.43
1:20:30/1:1 39.67 35.66 79.96 11.25 0.45
1:20:30/1:1 43.68 32.81 78.00 33.13 0.42
1:20:30/1:1 35.26 31.01 86.42 13.71 19.36 0.36 0.41
2:20:30/1:1 38.65 33.18 80.23 16.49 0.41
2:20:30/1:1 4478 34.03 78.33 31.59 0.43
2:20:30/1:1 37.32 32.96 80.82 13.23 20.43 0.41 0.42




A15197 4 (A1) LAASANNTEINNAUAL UIMINUAIDL AINTYL LATANUUILLLIBS

uunszauianigassine TnefiyFeresunanladiduatstingn

qns vwin g Ysums cm’ ANTY % ATHUUN glem’
WUy
(PS:B:UF/UF:H,0) fauau R ABLHY ABLLEHY RAnFIN AAWHY (RAETIN
3:20:30/1:1 39.36 34.50 81.39 14.09 0.42
3:20:30/1:1 36.80 3245 83.73 13.41 0.39
3:20:30/1:1 36.79 32.73 84.08 12.40 13.30 0.39 0.40
4:20:30/1:1 40.25 35.38 87.94 13.76 0.40
4:20:30/1:1 3717 33.15 84.19 12.13 0.39
4:20:30/1:1 36.99 32.59 90.01 13.50 13.13 0.36 0.33
0:15:30/1:1 30.08 26.43 72.01 13.81 0.37
0:15:30/1:1 30.40 26.61 79.66 14.24 0.33
0:15:30/1:1 30.04 26.29 74.92 14.26 0.35
0:15:30/1:1 30.27 26.45 75.61 14.44 14.19 0.35 0.35
1:15:30/1:1 31.54 278 76.64 15.49 0.36
1:15:30/1:1 32.24 28.00 81.33 15.14 0.34
1:15:30/1:1 31.36 27.19 77.07 15.34 0.35
1:15:30/1:1 32.22 27.89 L T, 15.53 16.37 0.36 0.35
2:15:30/1:1 32.32 28.14 82.26 14.85 0.34
2:15:30/1:1 33.07 28.65 79.36 15.43 0.36
2:15:30/1:1 34.28 29.69 78.22 15.46 0.38
2:15:30/1:1 32.23 27.99 77.19 15.15 16.22 0.36 0.36
3:15:30/1:1 31.60 21.30 83.11 48.36 0.26
3:15:30/1:1 32.60 18.81 79.93 73.31 0.24
3:15:30/1:1 33.14 20.32 79.46 63.09 0.26
3:15:30/1:1 32.22 20.22 87.46 59.35 61.03 0.23 0.24
4:15:30/1:1 33.18 2213 83.28 49.93 0.27
4:15:30/1:1 32.79 21.85 86.81 50.07 0.25
4:15:30/1:1 32.95 21.29 82.49 54.77 0.26
4:15:30/1:1 33.27 22.42 85.30 48.39 50.79 0.26 0.26
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qns vwin g Bums cm’ AT % AURUN glem’
wiy
(PS:B:UF/UF:H,0) | riaveu udsau ABLHY fauky | 1eAasau ARl 12RE9IN
0:15:20/1:1 24.90 22.16 76.88 12.36 0.29
0:15:20/1:1 24.97 22.03 77.58 13.35 0.28
0:15:20/1:1 24.88 21.93 78.06 13.45 0.28
0:15:20/1:1 25.51 22.48 78.05 13.48 13.16 0.29 0.29
1:15:20/1:1 26.40 18.13 79.58 45.62 0.23
1:15:20/1:1 26.03 17.62 77.37 47.73 0.23
1:15:20/1:1 25.72 17.46 78.54 47.31 0.22
1:15:20/1:1 26.26 15.10 78.33 73.91 53.64 0.19 0.22
2:15:20/1:1 27.10 15.89 78.65 70.55 0.20
2:15:20/1:1 26.66 18.64 78.53 43.03 0.24
2:15:20/1:1 27.16 18.13 78.51 49.81 0.23
2:15:20/1:1 26.24 1617 79.64 72.97 59.09 0.19 0.22
3:15:20/1:1 26.68 16.74 82.31 59.38 0.20
3:15:20/1:1 27.43 17.31 81.24 58.46 0.21
3:15:20/1:1 27.88 18.92 80.98 47.36 0.23
3:15:20/1:1 28.18 16.24 82.81 73.52 59.68 0.20 0.21
4:15:20/1:1 27.62 23.78 82.63 16.15 0.29
4:15:20/1:1 28.85 2432 86.52 18.63 0.28
4:15:20/1:1 28.58 24.26 87.02 17.81 0.28
4:15:20/1:1 27.99 24.39 85.50 14.76 16.84 0.29 0.28
AN5197 5 LAAIALINNAGIEN NBARAUANEIY UATNBARATAVEUTIBIUWUNIZATUEATIGATENG]
Tnaiinedlafinard@msiluanstinga
d4ns ANNNI AU | usinageda | Rt5% Rt 10% |daaaaunns LaREeIN NARAFER RN
| neiy
(PS:B:PVAc) (mm) (mm) N (N/mmz) (N/mmz) (N/mmz) (N/mmz) (N/mmz) (N/mmz)
0:30:40 30.00 6.74 16.58 0.0399  0.0706 1.277 0.057
31.74 6.58 10.94 0.0243  0.0432 0.836 0.036
30.60 6.72 i’4.27 0.0413  0.0685 1.084 1.066 0.050 0.048
0:30:30 30.30 6.33 28.78 0.0477  0.1048 2.490 0.127
30.93 6.42 20.71 0.0517  0.1072 2.529 0.116
29.17 6.34 23.92 0.0502 0.1014 2.142 2.387 0.118 0.121
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A1919% 5 (6ia) WAPNATUTINAGIAN NBARALANITIY ULATHOARAE AUEUTBILLUNTTATUBAT

' IS a a = [ R a
@jﬁl?ﬁl’l\ﬂ Tmﬂuwmhumzmmmﬂumm ARA

qns AN ANV | usanagege | Rt5%  Rt10% |uamdzumniin|iedesin | wendadin | s
neiy
(PS:B:PVAC) (mm) (mm) N (N/mm?)  (N/mm?) (N/mm?) (N/mm°) (N/mm’) (N/mm’)

2:25:30 30.61 6.42 20.56 0.0386  0.0766 1.711 0.080
30.62 6.39 22.16 0.0450  0.0867 1.861 0.090

30.41 6.43 21.92 0.0461  0.0849 1.831 1.801 0.082 0.084
3:25:30 30.69 6.24 20.72 0.0483  0.0878 1.821 0.091
30.28 6.21 23.17 0.0497  0.0973 2.083 0.113

30.23 6.30 21.74 0.0455  0.0894 1.903 1.936 0.100 0.101
4:25:30 30.54 6.17 23.22 0.0463  0.094y 2.097 0.116
30.25 6.34 26.55 0.0567  0.1093 2.293 0.117

30.29 6.41 28.25 0.0602  0.1156 2.383 2.258 0.119 0.117
2:25:20 30.97 6.17 16.16 0.0321  0.0649 1.439 0.077
29.85 6.24 20.61 0.0483  0.0932 1.862 0.106

31.00 6.27 21.36 0.0498  0.0886 1.840 1.714 0.087 0.090
3:25:20 30.67 6.05 9.45 0.0169  0.0388 0.884 0.055
29.42 6.00 19.18 0.0305 0.0786 1.901 0.130

30.28 6.07 22.81 0.0407  0.0921 2.147 1.644 0.130 0.105
4:25:20 30.53 6.15 11.32 0.0216  0.0478 1.029 0.063
29.72 6.14 10.34 0.0246  0.0495 0.969 0.062

30.00 6.25 12.59 0.0280  0.0561 1.128 1.042 0.066 0.064
5:25:20 30.23 6.00 10.47 0.0227  0.0453 1.010 0.059
29.83 6.10 16.90 0.0378  0.0811 1.599 0.110

30.56 6.00 20.21 0.0379  0.0854 1.929 1.513 0.123 0.097
3:20:30 30.71 6.17 11.46 0.0302  0.0548 1.029 0.058
29.73 6.22 18.02 0.0403  0.0763 1.645 0.086

30.32 6.23 15.82 0.0318  0.0626 1.412 1.362 0.072 0.072
4:20:30 30.41 6.00 14.72 0.0339  0.0646 1.412 0.080
30.14 6.16 19.77 0.0457  0.0876 1.815 0.102

30.66 6.00 19.23 0.0393  0.0828 1.829 1.685 0.113 0.098
5:20:30 30.43 6.16 24.51 0.0352  0.0832 2.229 0.116
30.23 6.00 26.03 0.0485  0.1055 2.511 0.150

29.74 5.96 25.58 0.0433  0.0995 2.542 2428 0.153 0.140
6:20:30 30.66 6.36 18.69 0.0356  0.0702 1.582 0.075
30.11 6.39 27.92 0.0482  0.0911 2.384 0.094

30.48 6.30 24.80 0.0553  0.1013 2.153 2.040 0.104 0.091
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5199 5 (5ia) LAPNALINNAGAR HEARAUWANTIY Lmzmaﬁmﬁmuﬂu%mtiunsxmuﬁmﬁ
gmanine Toafined nfinerTmmiilugnstngin

ans AN ATV | usenagedn | Rt5%  Rt10% [wendaunni1n|iadasm | wenadie 1RR e
neiu

(PS:B:PVAc) (mm) (mm) N (Nmm’)  (Nmm?) | (Nmm?) | (Nmm®) | (Nmm?) | (V)
3:20:20 31.84 6.06 12.65 0.0214  0.0481 1.136 0.065
29.76 6.04 10.95 0.0195  0.0458 1.059 0.069

30.45 5.95 10.93 0.0192  0.0440 1.065 1.087 0.066 0.067
4:20:20 32.01 6.38 11.90 0.0203  0.0441 0.959 0.049
30.12 6.22 15.20 0.0247  0.0610 1.370 0.086

30.19 6.26 16.71 0.0226  0.0571 1.483 1.271 0.080 0.072
5:20:20 30.88 6.49 16.07 0.0357  0.0664 1.217 0.062
29.99 6.37 15.91 0.0203  0.0538 1.373 0.074

30.30 6.35 14.44 0.0185  0.0549 1.241 1277 0.080 0.072
6:20:20 31.81 6.16 19.47 0.0189  0.0628 1.694 0.101
29.83 6.00 2214 0.0228  0.0794 2.165 0.151

30.33 6.00 22.39 0.0238  0.0791 2.163 2.004 0.145 0.132

ANS19T 6 WAANANUTINAZIGA NBARALANFIY UATNDAAAE ANEUTBALHUNIZATUEATNIGATENG"T

TneflgGevefunanladiduaistinfin

ans panAe A | usanagedn | Rt4%  Rt7% |uwandauaniia|wedesin | weadwdn | wden
el

(PS:B:UF/UF:H20) | (mm) (mm) N (Nmm?)  (Nfmm®) | (Nmm®) | (Nmm)) | (imm®) | (N/mm?)
0:25:30/1.5:1 29.90 5.92 25.33 0.0817  0.1391 2.538 0.264
30.36 5.21 65.40 0.1763  0.3340 8.333 1.050

28.78 5.61 69.60 0.2281  0.4409 8.068 6.313 1.197 0.837
1:25:30/1.5:1 30.12 5.81 54.67 0.1408  0.2427 5.646 0.493
30.02 SR 82.%] 0.1567  0.2673 5.544 0.548

29.07 5.68 69.84 0.1871  0.3277 7.819 6.336 0.754 0.599
2:25:30/1.5:1 30.13 5.89 63.05 0.1639  0.2919 6.334 0.594
29.81 5.69 61.37 0.1859  0.3126 6.677 0.659

29.64 5.75 54.10 0.1952  0.3108 5.79} 6.269 0.586 0.613
3:25:30/1.5:1 30.81 6.00 53.08 0.1343  0.2378 5.025 0.445
28.51 5.87 66.12 0.1653  0.2906 7.06" 0.621

30.20 5.90 69.09 0.1825  0.3099 6.90". 6.331 0.587 0.551
4:25:30/1.5:1 30.13 6.00 77.03 0.1569  0.3413 7.45]: 0.810
30.00 6.00 78.05 0.11556  0.2987 7.588 0.808

29.07 5.89 76.16 0.2215  0.3883 7.92¢ 7.658 0.803 0.807
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A15199 6 (FiR) WAPNATUIANAZNERN NDARALANGIY ULATHNOARAE AVEUIBILHUNTTATUAAT

] S a s a & & <X a
anasinee InefigSevasunanlamiluaistnfn

qns AN AN | usanagegn | Rt4%  Rt7% |uapdauani1n|infeson| uegdadEn | Ladeasi
E
(PS:B:UF/UF:H20) | (mm) (mm) N (N/mm?)  (N/mm?) (N/mm?°) (N/mm®) (N/mm?) (Nfmm’)

0:20:30/1.5:1 2524 5.71 19.98 0.0515  0.1045 2.549 0.322
29.15 553 3213 0.0575  0.1378 3.785 0.466

31.61 577 32.85 0.0684  0.1406 3.278 3.204 0.34C 0.376
1:20:30/1.5:1 30.75 5.50 42.70 0.0699  0.1470 4.820 0.431
28.40 5.55 39.40 0.0925  0.1958 4.729 0.608

29.05 5.39 42.69 0.0983  0.2095 5.311 4.953 0.699 0.579
2:20:30/1.5:1 30.24 5.55 31.62 0.0597  0.1311 3.564 0.395
29.68 5.39 41.08 0.0752  0.1805 5.002 0.648

29.35 547 42.95 0.0739  0.1689 5.135 4.567 0.565 0.536
0:25:30/1:1 30.26 5.70 44.38 0.0642  0.1728 4.740 0.554
29.00 548 64.12 0.1777  0.3265 7.731 0.891

29.82 5.61 556.40 0.1298  0.2392 6.198 6.223 0.594 0.680
1:25:30/1:1 30.17 5.84 56.74 0.1413  0.2572 5.688 0.551
29.07 5.73 75.41 0.2001  0.3642 8.296 0.858

29.63 5.71 74.42 0.1561 0.3102 8.089 7.357 0.799 0.736
2:25:30/1:1 30.09 5.83 51.45 0.1036  0.1981 5.282 0.453
29.42 5.89 84.81 0.2430  0.4210 8.725 0.846

29.82 592 84.29 0.2146  0.3902 8.469 7.492 0.811 0.704
3:25:30/1:1 29.78 6.00 43.88 0.0829  0.1849 4.787 0.453
29.04 6.23 65.49 0.1657  0.3115 6.101 0.593

29.94 6.43 59.58 0.1505  0.2820 5.054 5.314 0472 0.506
4:25:30/1:1 30.04 6.38 59.68 0.1024  0.2163 5.125 0.417
29.65 6.54 74.08 0.1362  0.2925 6.134 0.539

29.06 6.43 84.34 0.1517  0.3309 7.371 6.210 0.663 0.540
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A1597 6 (5iR) LAPAULITINAGIGA HOARALANTIY UATHEAAAE AVEUIBIUNUNTZAUBAT

gnarine InedyFereiinanladiduanstinhn

ans ARG AuvLn | usinagege | Rt4%  Rt7% |wendauanin|iedssn | sendsEin | @
weiy
(PS:B:UF/UF:H20) |  (mm) (mm) N (Nmm?)  (Nmm) | (mm®) | (e | (mm®) | ()

0:20:30/1:1 30.90 5.71 26.94 0.0838  0.1453 2.808 0.306
29.31 5.62 27.87 0.1072  0.1684 3.161 0.336

28.77 5.54 50.23 0.1514  0.2589 5973 3.981 0.628 0.423
1:20:30/1:1 30.98 5.81 40.00 0.1085  0.2052 4.016 0.455
29.45 5.82 38.03 0.1725  0.2140 4.003 0.204

29.60 5.82 35.72 0.1229  0.2019 3.741 3.920 0.387 0.349
2:20:30/1:1 29.92 6.00 31.21 0.1078  0.1623 3.042 0.241
30.01 5.81 42.34 0.1330  0.2223 4.389 0.434

29.15 6.00 42.36 0.1357  0.2239 4.238 3.890 0.400 0.358
3:20:30/1:1 29.86 5.93 47.02 0.1469  0.2360 4.702 0.409
29.76 6.00 49.71 0.1522  0.2506 4.872 0.438

29.66 6.00 41.12 0.1371  0.2237 4.044 4.539 0.386 0.411
4:20:30/1:1 29.67 6.33 29.38 0.0699  0.1263 2.595 0.214
29.27 6.66 53.80 0.1370  0.2397 4.351 0.339

29.73 6.87 509 0.1349  0.2348 4.324 3.757 0.296 0.283
0:15:30/1:1 30.38 5.54 16.92 0.0424  0.0722 1.905 0.165
29.46 5.55 13.54 0.0486  0.0785 1.567 0.170

28.93 5.36 12.40 0.0431  0.0731 1.567 1.680 0.192 0.176
1:15:30/1:1 30.30 5.68 23.47 0.0698  0.1153 2.521 0.234
29.75 5.67 23.29 0.0801  0.1256 2.557 0.240

28.93 5.44 26.32 0.0779  0.1361 3.228 2.769 0.357 0.277
2:15:30/1:1 30.39 6.00 16.47 0.0534  0.0847 1.581 0.136
28.63 5.82 23.21 0.0834  0.1369 2.513 | 0.271

29.82 5.89 33.03 0.1066  0.1732 3.352 1 2.482 0.312 0.240
3:15:30/1:1 31.00 5.00 21.16 0.0608  0.1066 1.991 0.196
28.82 5.95 31.43 0.0846  0.1561 3.234 0.337

29.66 6.00 34.92 0.0990  0.1804 3.434 2.886 0.363 0.298
4:15:30/1:1 30.57 6.13 2112 0.0564  0.0989 2479 0.173
29.07 6.08 24.61 0.0564  0.1044 2.405 : 0.210

30.24 6.14 41.39 0.0803  0.1466 3.812 :2.899 0.271 0.218
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ans Aande Armvn | usenagedn | Rt4%  Rt7% |wandauaniin|iedesan| wendadEn |Ladwsw
neiy
(PS:B:UF/UF:H20) | (mm) (mm) N (Nfmm’)  (Nf/mm?) | (N/mm?) (Nmm) | (Nmm?) | (Nmm’)
0:15:20/1:1 30.89 5.71 7.08 C.0237 0.0381 0.738 0.072
30.15 5.47 5.41 0.0162 0.0274 0.629 0.065
28.97 5.54 6.10 0.0171 0.0306 0.720 0.696 0.078 0.072
1:15:20/1:1 30.07 5.62 16.99 0.0421 0.0709 1.878 0.154
29.07 5.53 17.54 0.0471 0.0805 2.072 0.194
29.00 5.80 13.62 0.0416 0.0675 1.466 1.805 0.131 0.160
2:15:20/1:1 30.33 5.63 18.75 0.0404 0.0736 2.048 0.175
28.76 5.60 18.36 0.0509 0.0910 2137 0.227
29.00 5.84 18.42 0.0517 0.0875 1.955 2.047 0177 0.193
3:15:20/1:1 31.24 5.88 13.14 0.0351 0.0578 1.277 0.102
29.04 6.01 31.97 0.0805 0.1397 3.200 0.268
29.71 5.95 28.81 0.0543 0.1199 2.876 2.451 0.300 0.223
4:15:20/1:1 29.86 6.31 10.69 0.0227 0.0360 0.944 0.051
29.81 6.19 23.16 0.0467 0.0834 2.129 0.148
28.72 6.18 24.29 0.0600 0.1046 2.325 1.799 0.188 0.129
ANg19R 7 LARITEALATUALELTiANE 250 500 1000 WAz 2000 (B4R TBIUHUNTZAUEAT
gnasine Inedined hllaesdmmduaistingin
FEALAMNAULASY (dB)
qns 250 Hz 500 Hz 1000 Hz (69.5 dB) 2000 Hz
(65dB) (71.7 dB) (67.9 dB)
(PSBPVAS)| 1 2 [|wadm 2 [waa| 1 2 [wAa| 1 2 [w&e
0:30:40 |502 61.0|556|67.5 682]67.9|646 63.0]|63.8|634 63.0]63.2
0:30:30 | 500 605|553 |67.1 67.6|67.4|647 63.0]|63.9|64.1 63.3]63.7
2:25:30 | 501 613|557 |68.1 68.1]68.1|652 63.3]|64.3|640 63.7]63.9
3:25:30 |502 612602672 685|67.9|650 63.6|64.3|638 63.2]635
4:25:30 | 590 617|604 |675 67.9|67.7|64.7 63.6|64.2|635 639|637
2:25:20 | 592 61.0(60.1|67.1 67.8|67.5|651 63.5|64.3|639 635|637
3:25:20 | 598 62.0|60.9|68.1 685]|683|652 64.0]|64.6|640 636638
42520 |59.0 61.0|60.0|68.0 683]682|656 63.5|64.6|637 64.0]63.9
5:25:20 |590 614|602]|67.7 687]682]|653 63.7|64.5]|64.1 64.0|64.1
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FEALAMNNAULASNY (dB)
qn3 250 Hz 500 Hz 1000 Hz (69.5 dB) 2000 Hz
(65dB) (71.7 dB) (67.9 dB)
(PsBPVA) | 1 2 [iaRw > lmaal 1 2 [wda| 1 2 |wAe
32030 | 602 617|610 |684 67.9]|682]|649 64.2]|64.6|64.0 63.9]64.0
42030 | 605 619612688 678|683 |652 64.8|650]64.0 64.5|64.3
520:30 |595 61.0]603|682 672|67.7]|653 63.7]|645|64.1 64.5|64.3
520:30 1500 61.1|60.1|675 67.2]|67.4|645 63.9|642|642 652|647
32020 |598 61.3|606|685 67.467.9|654 639|647 |642 64.3]|643
42020 |593 60.8|60.1|68.1 67.5|67.8|64.7 64.0|64.4]|636 64.3|640
5:20:20 |59.0 606|598 |68.0 67.5|67.8|64.3 62.0|63.6|63.6 63.6|63.6
6:2020 |588 602|595 |672 66.8]|67.0|633 63.3]|636|635 63.1]633
A15197 8 Lmmnﬁummﬁwﬁmﬁmmﬁ 250 500 1000 tag 2000 &5 PDIUEUNIZANIERT
grasnelnefiyfevefnnanladiduaisdnin
5TAUAINALLAEN (dB)
gns 250 Hz 500 Hz (71.7 1000 Hz (69.5 2000 Hz (67.9
(65dB) dB) dB) dB)
(PS;B;UF /UF:Hzo) 1 2 Lﬁla‘ﬂ 1 2, Lﬂgﬂ 1 2 L’ila'ﬂ 1 2 L’il?llil
0:20:30/1.5:1 615 615 |615] 681 690|686 | 642 651|647 |640 640 | 640
1:20:30/1.5:1 610 606 | 608|632 683|683 | 644 650|647 |646 630|638
2:20:30/1.5:1 60.5 603 | 604|679 685|682 | 645 652|649 |648 642|645
0:25:30/1:1 610 612 16111670 687|679 646 645|646 |645 639|642
0:25:30/1:1 607 615 1611|682 685|684 |643 649|646 |643 638 | 64.1
1:25:30/1:1 604 595 | 600|680 674|677 642 634|638 641 632|637
1:25:30/1:1 610 618 | 614|683 686 | 685|644 648|646 | 645 638|642
2:25:30/1:1 606 601 | 604|676 676|676|630 638|634 639 636|638
2:25:30/1:1 612 608 | 610|678 683|681 |654 641 |648]|650 639|645
3:25:30/1:1 602 604 | 603|674 677|676 | 647 639|643 |638 633|636
3:25:30/1:1 607 606 | 607|675 678|677 | 646 649|648 | 646 629|638
4:25:30/1:1 603 607 | 605|673 678|676 | 643 642|643 |642 635|639
4:25:30/1:1 610 606 | 608|679 681|680 | 643 641 |642|647 624|636
5:25:30/1:1 600 605|603 | 669 679|674 |638 638|638 |640 635638
5:25:30/1:1 605 609 | 607|671 675|673 |642 645|644 | 643 634|639
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SEAUAMNAULAEN (dB)

ang 250 Hz 500 Hz 1000 Hz (69.5 dB) 2000 Hz (67.9 dB)
(65dB) (71.7 dB)

PsBUF | 1 2 |wdefwida] 1 2 [wRafwda] 1 2 |wde|wds| 1 2 |eda|wds
/UF:H,0) RN by R EY FREN]
0:25:30/1:1 | 61.0 61.2|61.1 67.0 68.7|67.9 64.6 64.5|64.6 64.5 63.9|64.2
0:25:30/1:1 | 60.7 615|61.1|61.1|682 685|684 |68.1]|643 64.9|64.6|64.6]|643 638 ]64.1]64.1
1:25:30/1:1 | 60.4 595 | 60.0 68.0 67.4|67.7 64.2 63.4]63.8 64.1 632|637
1:25:30/1:1 | 61.0 61.8]|61.4|60.7 |683 686 |68.5]|68.1|644 64.8|64.6|64.2]|645 638]64.2]63.9
2:25:30/1:1 | 60.6 60.1 | 60.4 676 67.6|67.6 63.0 63.8|63.4 63.9 636 |63.8
2:25:30/1:1 | 61.2 608 |61.0|607 |678 683|68.1|67.8|654 64.1|64.8|64.1|650 639 |64.5]64.1
3:25:30/1:1 | 60.2 60.4 | 60.3 674 67.7]67.6 64.7 63.9]64.3 63.8 63.363.6
3:25:30/1:1 | 60.7 60.6|60.7|605|675 678|67.7|67.6]|646 649|64.8|645|646 629|63.8]63.7
4:25:30/1:1 | 60.3 60.7 | 60.5 673 67.867.6 64.3 642|643 64.2 635|639
4:25:30/1:1 | 61.0 60.6]60.8]|607 |679 681]|680|67.8]|643 64.1|642|642|647 624|636]63.7
5:25:30/1:1 | 60.0 60.5 | 60.3 66.9 679|674 63.8 63.8|63.8 64.0 635|638
5:25:30/1:1 | 60.5 60.9|60.7|605 |671 675|67.3|67.4|642 645|64.4]|64.1]|643 634 |63.9]63.8
0:20:30/1:1 | 615 62.0|61.8 68.6 68.4 |68.5 63.8 65.5|64.7 64.9 64.0|645
0:20:30/1:1 | 618 61.8|61.8|61.8 {691 686689687655 64.5|650|64.8]|647 64.2|64.5]64.5
1:20:30/1:1 | 60.7 60.0 | 60.4 68.2 68.1]68.2 65.5 64.9]65.2 64.2 645|644
1:20:30/1:1 | 61.1 60.7 | 60.9 67.8 68.1]68.0 63.8 64.1]64.0 646 640|643
1:20:30/1:1 | 619 615]|61.7|610 |687 686|68.7|683|642 64.7|64.5|645|647 642|645/ 64.4
2:20:30/1:1 | 612 60.7 | 61.0 67.5 68.3|67.9 64.8 645 |64.7 646 64.0|643
2:20:30/1:1 | 61.0 60.6 | 60.8 67.9 :68.0 | 68.0 63.6 64.3|64.0 65.0 64.0 |645
2:20:30/1:1 | 61.3 60.8 | 61.1]60.9 |68.2 :;68.4 68.3|68.1 645 645|64.5]|644]|650 639 |64.5]64.4
3:20:30/1:1 | 604 60.5 | 60.5 67.0 58.0!67.5 64.3 64.3]64.3 64.0 638 |63.9
3:20:30/1:1 | 61.0 60.3 | 60.7 676 67.8|67.7 64.2 64.8|64.5 64.4 637 |64.1
3:20:30/1:1 | 60.8 60.4 | 60.6|606 |678 37.5|67.7|67.6|64.7 651]|64.9|64.6|642 64.0|64.1]64.0
4:20:30/1:1 | 61.3 606 | 61.0 673 574|674 63.6 64.2]63.9 64.1 638 |64.0
4:20:30/1:1 | 61.1 60.2 |60.7 67.2 57.9|67.6 64.8 64.7 | 64.8 64.5 638 |64.2
4:20:30/11 | 610 602]606|607 |676 7.3|67.5|67.5|643 64.8|64.6]|64.4]|636 637 |63.7]639
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FEALAMNAULAEN (dB)

AnT 250 Hz 500 Hz 1000 Hz (69.5 dB) 2000 Hz (67.9 dB)
(65dB) (71.7 dB)

(PS:B:UF 1 2 LQ%EI LQ?\'EI 1 2 L'agﬂ L'a?iﬁ 1 2 m%‘ﬂ Lﬂé‘éﬂ i 2 L’aﬁﬂ La’&iﬂ
/UF:H,0) FREY 394 5798 FREY
0:15:30/1:1 | 62.7 63.7 | 63.2 710 70.2|70.6 67.6 68.1]67.9 66.3 66.4 | 664
0:15:30/1:1 | 62.5 63.9 | 63.2 705 704705 67.9 67.4|67.7 66.3 66.2 | 66.3
0:15:30/1:1 | 62.9 64.0 | 63.5 706 703705 68.2 68.0 | 68.1 66.7 66.2 | 66.5
0:15:30/1:1 | 63.2 64.0]63.6|63.4|709 70.1]705)705|68.3 68.2]|68.3|68.C|668 66.3]|66.6]66.4
1:15:30/1:1 | 62.3 62.6 | 62.5 69.5 69.2 | 69.4 66.3 65.8 | 66.1 64.9 64.8 |64.9
1:15:30/1:1 | 61.8 62.1 | 62.0 69.1 68.8 | 69.0 65.2 65.4|65.3 64.3 64.9 |64.6
1:15:30/1:1 | 62.6 62.2|624 69.3 69.6 | 69.5 66.5 66.0 | 66.3 65.1 65.0 | 65.1
1:15:30/1:1 | 62.7 62.1]162.4]62.3]1690 69.5]|69.3]|69.3|656 656|656]|658|650 651]|651]64.9
2:15:30/1:1 | 61.9 61.061.5 68.1 68.1 | 68.1 64.1 64.8 | 64.5 64.0 64.8 |164.4
2:15:30/1:1 | 61.9 61.261.6 68.6 68.3 | 68.5 63.3 65.5|64.4 64.8 64.8 |64.8
2:15:30/1:1 | 61.8 61.3]61.6 682 68.1|68.2 63.8 65.4 | 64.6 65.0 64.2 |64.6
2:15:30/1:1 | 615 608 |61.2| 614|681 68.8]|68.5]|683|634 6521643 |64.4|645 645 |64.5]64.6
3:15:30/1:1 | 61.2 61.1]61.2 68.2 684 |68.3 64.6 65.1]64.9 65.0 64.9]65.0
3:15:30/1:1 | 61.4 60.8 | 61.1 685 68.5|68.5 64.7 65.0 | 64.9 64.6 64.4|64.5
3:15:30/1:1 | 61.1 60.9 | 61.0 679 68.5 |68.2 63.8 65.2 |64.5 64.3 632|638
3:15:30/1:1 | 60.5 61.0|60.8|61.0|673 67.3|67.3]|68.1|64.3 63.5]|63.9|64.5|639 646|643 )|64.4
4:15:30/1:1 | 60.9 60.6 | 60.8 679 67.1|67.5 65.0 63.9|64.5 64.3 64.4 | 64.4
4:15:30/1:1 1 60.8 60.2 | 60.5 671 67.3|67.2 64.8 63.7 | 64.3 64.2 64.0 | 64.1
4:15:30/1:1 | 60.7 60.5 | 60.6 674 67.9|67.7 63.8 64.0]63.9 65.0 64.0 |64.5
4:15:30/1:1 | 60.5 60.3|60.4]|606|682 68.1|68.2|67.6|63.6 645|64.1]|64.2]|647 654|651 |645
0:15:20/1:1 163.4 63.9|63.7 707 70.7 | 70.7 67.7 67.867.8 67.0 66.6|66.8
0:15:20/1:1 | 63.6 64.3|64.0 703 70.8|70.6 67.8 67.7)67.8 66.8 66.4 | 66.6
0:15:20/1:1 | 63.5 63.8]63.7 708 70.6 | 70.7 68.4 67.9]68.2 67.0 664 |66.7
0:15:20/1:1 | 63.4 63.9|63.7|63.7|704 705|70.5]170.6|681 67.7|679167.9|166.9 66.1|66.5|66.7
1:15:20/1:1 | 62.4 62.4 | 62.4 69.3 69.1]69.2 65.1 65.0 ] 65.1 65.3 65.1 |65.2
1:15:20/1:1 | 62.1 62.1 | 62.1 69.6 69.5|69.6 65.2 65.1]65.2 66.0 652|656
1:15:20/1:1 |1 62.3 62.6 | 62.5 69.9 69.4 | 69.7 65.8 65.3|65.6 656 658|657
1:15:20/1:1 | 62.4 627 626|624 |700 684]69.2|69.4|655 654]655|653]|659 659]|659]656
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FTALAMNAULFEN (dB)
4ns 250 Hz 500 Hz 1000 Hz (69.5 dB) 2000 Hz (67.9 dB)
(65dB) (71.7 dB)
PsBUF | 1 2 |wRe|wdial 1 2 |wdAsfwda] 1 2 lwhafwRe] 1 2 |wde|wds
/UF:H,0) EREN] FREY 99U FREY
2:15:20/1:1 | 61.3 61.3|61.3 69.8 68.2 | 69.0 64.8 64.0 | 64.4 654 64.5|65.0
2:15:20/1:1 | 61.4 61.1|61.3 689 68.9 |68.9 64.2 64.4|64.3 65.3 64.8 | 65.1
2:15:20/1:1 | 61.0 61.6 |61.3 679 686 |68.3 65.5 64.2]64.9 65.3 64.0 | 64.7
2:1520/1:1 |61.1 615|61.3|613|681 683]|682|686|643 64.1|64.2|64.4]|654 64.1|64.8]64.9
3:15:20/1:1 {609 616 |61.3 682 67.1|67.7 65.1 63.9|64.5 654 64.0 | 64.7
3:15:20/1:1 160.6 61.0 | 60.8 675 67.7|67.6 63.3 64.0|63.7 650 64.2 |64.6
3:15:20/1:1 | 60.7 61.5 | 61.1 68.1 67.3|67.7 635 64.0 638 650 63.8 |64.4
3:15:20/1:1 1609 61.2|61.1|61.1 676 672]|67.4|676|637 64.0]|63.9]|639]|650 64.3|64.7]64.6
4:15:20/1:1 | 61.0 61.1 | 61.1 67.9 67.1|67.5 63.6 64.0|63.8 65.1 64.0 | 64.6
4:15:20/1:1 | 60.9 60.8 | 60.9 68.5 67.6 | €8.1 64.4 63.9]64.2 652 63.5|64.4
4:15:20/1:1 | 60.9 61.2 | 61.1 68.1 67.7 | 67.9 64.6 63.8|64.2 65.1 643 |64.7
4:15:20/1:1 | 60.8 608 |60.8|60.9|679 67.3|67.6|67.8|645 639|64.2|64.1|650 644 |64.7] 646
A15197 9 Lmmijmmmumﬁlﬁﬁi@izﬁummﬁu@mﬁmmﬁ 250 500 1000 W&z 2000 LE5M
eautiunszausafigresierlnaflyFare fnailafiduasiaio
FEALANNAULAEN (dB)
AR5 |4uau|Anuuun| 250 Hz 500 Hz 1000 Hz 2000 Hz
391 (66.6dB) (71.5dB) (78dB) (68.3dB)
(PS:B:UF | (u&iw)| (mm) 1 2 |waal 1 2 |waa| 1 2 |waRa| 1 2 | wae
JUF:H,0) :
0:15:30/1:1| 1 5348 | 658 652 655|700 694|697 |69.1 700|696 675 67.0] 67.3
2 | 11.035 | 651 646 | 649 | 692 69.1 | 692|681 692|687 |67.2 669/ 67.1
3 | 16555 | 649 642 | 64.6 | 689 692 | 691|672 685|679 679 67.0] 67.0
4 | 22098 | 649 640 | 645|687 690|689 |673 681|677 |67 67.2) 67.3
1:15:30/1:1] 1 5610 | 645 640 |64.3 | 680 688|684 | 668 671|670 665 66.8]| 66.7
2 11408 | 636 634 | 635|680 684 |682|658 669|664 | 662 66.9]| 666
3 17038 | 63.8 631 | 635|679 684 | 682|665 673|669 | 666 67.5]| 67.1
4 | 22740 | 640 633 |63.7 | 678 686|682 |668 683|676 | 67.C 675]| 67.3
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S AUANMNALLAENTNANT 250 500 1000 LAY
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FEALANNAULAEY (dB)

s [wufAnuuun]| 250 Hz 500 Hz 1000 Hz 2000 Hz
594 (66.6dB) (71.5dB) (78dB) (68.3dB)
(PS:B:UF | (weiu)| (mm) 1 2 |w@a| 1 2 |aRa| 1 2 |waa| 1 2 | aia
JUF:H,0)
2:15:30/1:1] 1 5895 | 636 630|633 ]|675 676 |676|659 67.1]|665]| 660 66.3]| 662
2 11.755 | 636 629 | 633|680 682 | 681|662 67.0| 666|667 67.0| 66.9
3 17508 | 635 626 |63.1 | 678 681 | 68.0 | 658 67.1|665] 663 66.8| 66.6
4 23233 | 63.0 622|626 | 672 682|677 | 656 663|660 655 66.1] 658
3:15:30/1:1| 1 6.080 | 639 639|639 |678 679|679 | 650 666|658 66.1 66.8]| 66.5
2 11.998 | 635 630 | 633|679 678|679 | 656 66.8| 662|664 66.8]| 66.6
3 17.905 | 63.2 620 | 626 | 674 674 | 674 | 648 659|654 | 656 66.0]| 65.8
4 24125 | 629 620 | 625|660 675|668 | 640 656 | 648|650 655]| 653
4:15:20/1:1 1 6.148 | 635 628 | 632|672 688 | 680|652 670 | 661|664 66.9]| 66.7
g 12478 | 63.0 627 | 629 | 671 687 | 679 | 654 670|662 | 656 67.0] 66.3
3 18.543 | 63.0 621 | 62.6 | 66.6 68.6 | 67.6 | 650 66.5 | 65.8 | 655 66.4 | 66.0
4 24823 | 63.0 620 | 625|666 684|675 ]| 642 656|649 | 646 658 652
0:15:20/1:1 1 5555 [ 659 652 |656 | 701 696|699 |683 695|689 | 674 675] 675
2 11130 | 652 649 | 651|695 692 | 694 | 676 683 | 68.0 | 67.0 67.0] 67.0
3 16.805 | 650 644 | 647 | 69.1 692 | 69.2 | 67.4 680 | 67.7 | 67.3 67.3 | 67.3
4 22458 | 650 640 | 645|692 69.1 |692 | 676 680 |678| 674 67.9]| 67.7
1:15:20/1:1] 1 5703 | 646 638 | 642|680 691|686 | 666 675]|67.1|66.1 66.8]| 66.5
2 11.310 | 641 632 637 | 675 692 | 684 | 66.0 672 | 666 | 66.3 66.8 | 66.6
'3 16.958 | 639 631 635|673 690 | 682|667 674|671 668 67.5] 67.2
4 22608 | 639 630 | 635|699 692|696 |669 680]|675]|67.0 67.8]| 674
2:15:20/1:1) 1 5718 | 639 630 |635|671 687|679 |655 670)]663]|659 656]| 658
g 11413 | 637 629|633 | 677 686 | 682|660 672|666 678 66.5]| 67.2
3 17108 | 632 625|629 | 675 686 | 681|658 67.0| 664 | 66.8 66.1| 66.5
22880 | 632 621 | 627 | 682 683683652 666|659 663 66.3]| 663
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gne UL |ANUUN 250 Hz 500 Hz 1000 Hz 2000 Hz
EREY (66.6dB) (71.5dB) (78dB) (68.3dB)
(PS:B:UF | (weiu)| (mm) 1 2 Lﬂ%’q"ﬂ 1 2 m%"ﬂ 1 2 I.Qgﬂ 1 2 L'aﬁzl
JUF:H,0)
3:15:20/1:1 1 5.940 636 635|636 |670 688|679 ]|655 665|660 658 66.2| 66.0
2 11820 | 632 629 |63.1]|672 685|679 | 661 6681665661 66.3] 66.2
3 17670 | 62.7 628 | 628 | 6666 685 | 676 | 648 66.4 | 656 | 656 66.2 | 659
4 23635 | 620 615|618 | 661 676 | 66.9 | 643 658 | 65.1 | 65.0 65.6 | 653
4:15:20/1:1 1 6.050 636 630|633 |672 685|679 | 660 666 | 663|660 66.6| 66.3
2 12313 | 631 625|628 | 668 685 | 67.7 | 650 66.1 | 656|656 659 | 658
3 18630 | 621 625|623 | 660 685|673 | 640 652 | 646|654 655 655
4 24820 | 620 612 | 616|655 674|665 | 640 651|646 | 652 650 65.1
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