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Jaq)
aammuﬁwﬁaﬂ"ﬂﬁmq 28 U 28 MPa
YuFmudlesauauddszanii 1 350 kg/m’
N3y 787 kg/m’
nu 1027 kg/m’
ih 188 kg/m’
5@151d3u1’3ywi65aaﬂizmu (wic) 0.5
AIMIYUA 8 cm
Age Specimen | Diamention | Area Ult. Load Compressive Str. Average
(days) No. (mm) (mm’) (kN) (MPa) (MPa)
1 150 x 150 | 22,500 642.6 28.6
2 150 x 150 | 22,500 637.5 28.3
28 3 150 x 150 | 22,500 665.1 29.6 28.8
4 150 x 150 | 22,500 632.3 28.1
5 150 x 150 | 22,500 666.5 29.6




Y 3 o o
M3 0.2 WamsnadeULsIRIvUrandedos DB10 FugunIWi SD40

73

Specimen Diameter Ult. Load Stress Average
No. (mm) (kN) (MPa) (MPa)
1 10 56.0 713.0
2 10 56.8 723.2 718.1
3 10 56.4 718.1
M3f 03 wansnaaeULsIAsveamindeden DB16 Gifzuﬂmmw‘?i SD40
Specimen Diameter Ult. Load Stress Average
No. (mm) (kN) (MPa) (MPa)
1 16 145.0 1252
2 16 145.2 722.2 720.5
3 16 144.4 718.2
MIf 04 HaMINATEULTAIEAMANTesen DB20 FuRmA T SD40
Specimen Diameter Ult. Load Stress Average
No. (mm) (kN) (MPa) (MPa)
1 20 211.9 674.5
2 20 211.9 674.5 674.5
3 20 211.9 674.5
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Type of Sample : 65FA60(SF)18M(2.5) | Silica Fume : 260 g/kg | Na,0SiO, : 250 g/kg
Type of Steel 2 DB10 Fly Ash : 390 g/kg | NaOH : 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cmz) (kN) (MPa) (MPa)
1 7.9 24.7 32.59 13.22
1 2" 8.0 25 30.18 12.01
3 7.6 23.9 30.61 12.82 127
1 7.8 24.5 40.17 16.39
3 2 71 242 43.41 17.94
3 7.7 242 37.21 15.38 16.6
1 7.5 23.6 47.86 20.31
7 2 7.6 239 44.50 18.63
3 7.5 235 47.30 20.07 19.7
1 7.7 24.0 45.63 18.99
28 2 8.0 25.1 46.73 18.59
3 7.9 24.9 45.91 18.41 18.7
1 75 23.6 45.12 19.15
90 2 7.9 24.8 45.31 18.26
3 7.8 24.5 44.38 18.11 18.5
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Type of Sample : 65FA60(SF)18M(2.5) | Silica Fume 260 g/kg Na,0SiO, 250 g/kg
Type of Steel DB16 Fly Ash 390 g/kg NaOH 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (sz) (kN) (MPa) (MPa)
1 8.7 43.7 81.84 18.72
28 2 8.5 42.7 77.00 18.02 18.4
3 N/A N/A N/A N/A
Type of Sample : 65FA60(SF)18M(2.5) | Silica Fume 260 g/kg | Na,0SiO, 250 g/kg
Type of Steel DB20 Fly Ash 390 g/kg NaOH 100 g/kg
Intensity of NaOH 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm’) (kN) (MPa) (MPa)
1 8.3 52.2 94.28 18.08
28 2 8.6 54.0 96.55 17.87 18.0
3 N/A N/A N/A N/A
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Type of Sample: 65FA60(RHBA)18M(2.5) | Rice Husk - Bark Ash : 260 g/kg | Na,0SiO, : 250 g/kg
Type of Steel : DBI10 Fly Ash : 390g/kg | NaOH ] 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (sz) (kN) (MPa) (MPa)
1 8.0 25.1 16.13 6.42
1 2 8.1 25.4 16.84 6.62
3 8.1 25.3 15.51 6.13 6.4
1 8.2 25.8 34.96 13.57
3 2 8.1 25.4 29.20 11.47
3 8.1 25.4 28.07 11.03 12.0
1 8.1 25.4 45.55 17.94
7 2 8.0 25.1 42.69 16.99
3 8.0 25.1 39.85 15.86 16.9
1 8.0 25:1 47.55 18.92
28 2 8.1 25.4 44.38 17.44
3 8.0 25.1 45.80 18.22 18.2
1 7.9 24.8 48.70 19.62
90 2 8.0 25:1 41.89 16.67
3 8.0 25.1 46.10 18.34 18.2
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Type of Sample: 65SFA60(RHBA)18M(2.5) | Rice Husk - Bark Ash :260 g/kg | Na,0SiO, 250 g/kg
Type of Steel DBI16 Fly Ash 390 g/kg NaOH 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm’) (kN) (MPa) (MPa)
1 8.3 41.7 76.48 18.33
28 2 8.7 43.7 79.33 18.14 182
3 N/A N/A N/A N/A
Type of Sample: 65SFA60(RHBA)18M(2.5) | Rice Husk - Bark Ash :260 g/kg | Na,0SiO, 250 g/kg
Type of Steel DB20 Fly Ash 390 g/kg NaOH 100 g/kg
Intensity of NaOH 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm’) (kN) (MPa) (MPa)
1 8.4 52.8 95.56 18.11
28 2 8.2 5125 90.21 17.51 17.8
3 N/A N/A N/A N/A
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Type of Sample : 65FA100 18M(2.5) Fly Ash 650 g/kg Na,0SiO, 250 g/kg
Type of Steel DB10 NaOH 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm?) (kN) (MPa) (MPa)
1 8.0 25z1 12.41 4.94
1 2 8.2 25.8 15.80 6.13
3 8.1 25.4 10.66 4.19 5.1
1 8.0 25.1 24.64 9.80
3 2 8.1 25.4 27.03 10.62
3 7.9 24.8 26.78 10.79 10.4
1 8.0 25.1 40.87 16.26
7 2 8.2 25.8 41.08 15.95
3 8.0 25.1 38.16 15.18 15.8
1 8.0 25.1 42.78 17.02
28 2 8.1 25.4 44.81 17.61
3 8.0 25.1 43.42 17.28 17.3
1 8.0 25.1 4428 17.62
90 2 7.9 24.8 42.52 17.13
3 8.0 25.1 44.72 17.79 17.5
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Type of Sample

: 65FA100 18M(2.5)

Fly Ash

650 g/kg Na,0SiO, 250 g/kg
Type of Steel DB16 NaOH 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cmz) (kN) (MPa) (MPa)
1 8.3 41.7 69.87 16.75
28 2 83 41.7 72.00 17.26 17.0
3 N/A N/A N/A N/A
Type of Sample : 65FA100 18M(2.5) Fly Ash 650 g/kg Na,0Si0, 250 g/kg
Type of Steel DB20 NaOH 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm’) (kN) (MPa) (MPa)
1 8.5 53.4 93.60 17.53
28 2 8.4 52.8 88.23 16.72 17.1
3 N/A N/A N/A N/A

i o w 4 ' =] a o
ﬂ]‘iN‘ﬁ V.4 Nﬂfﬂiﬂﬂﬁﬂ‘uﬂ1a~3§ﬂmﬁ0’ﬁ$ﬂ'ﬂ@mﬂﬂlﬁiﬂﬂ‘lJﬂ'E]uﬂgﬂ

ad o
DNDNY

noaszaudleiag

Type of Sample

: 65FA100 18M(2.5)

Fly Ash 650 g/kg Na,0SiO, 250 g/kg
Type of Steel DBI10 NaOH 100 g/kg
Intensity of NaOH : 18 Molar
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) ‘ (cm) (cm’) (kN) (MPa) (MPa)
1 8.7 273 35.72 13.07
3 2 9.0 283 39.18 13.86 13.5
3 N/A N/A N/A N/A




4 o w a [~ a 4 =
M3 ¥.5 wanInaaeumasamtisiveananasunielunsunsalaenss

81

Type of Sample : Controlled Concrete
Type of Steel DB10
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm’) (kN) (MPa) (MPa)
1 9.2 28.8 35.50 12.32
28 2 9.2 29.0 34.88 12.01
3 9.2 28.7 35.97 12:51 12.3
Type of Sample Controlled Concrete
Type of Steel DB16
Age Sample | Development Length | Bonding Area | Bonding Load Bonding Strength | Average
(days) (cm) (cm?) (kN) (MPa) (MPa)
1 9.0 45.2 52.18 11.53
28 2 9.0 45.2 53.90 11.91 11.7
3 N/A N/A N/A N/A
Type of Sample : Controlled Concrete
Type of Steel DB20
Age Sample | Development Length | Bonding Area | Bonding Load | Bonding Strength | Average
(days) (cm) (cmz) (kN) (MPa) (MPa)
1 9.0 56.5 62.05 10.97
28 2 9.2 57.8 65.81 11.38 11.2
3 N/A N/A N/A N/A




MANUIN A
o w &K ~ 1 o v ' < a o a
WNANITNATDUNIAWAYUYINDUITINTENIAIANIEUNUAANTIUAUADUNIA

A Yy a a o Pl
noalszauded le Inawosmwan



83

a 4 ' @ <] a &
MINN AL HONSNATOUITEZADUNYATZHINABUNTANUIMANEAS U DA sz 1UA63 To
a J Jd ' 1 a 1 aa o
IndwesmandnsdiudinuAuaesanIyu 60:40 usenszihnadiedosas 30
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AIUNAN  65FAG60(SF)18M(2.5)
H5INITIAIATouay 30 vosmawwamielseds 1410 kN

GuNAToUIUN 20/07/2553 D9 TuN 31/08/2553

Time ‘ Div. Dial gauge Div. Dial gauge Average Displacement (mm)
) (2 (0.01 mm / Div.)
1 Min. 112 94.5 103.25 1.0325
6 Min. 112 97.5 104.75 1.0475
12 Min. 112 99 105.50 1.0550
30 Min. 112 100.5 106.25 1.0625
1 Hr. 112 104.5 108.25 1.0825
2 Hr. 112 105 108.50 1.0950
5 Hr. 112 107 109.50 1.0950
20 Hr. 112 109 110.50 1.1050
50 Hr. 113 114 113.50 1.1350
100 Hr. 114 115 114.50 1.1450
200 Hr. 118 119 118.50 1.1850
500 Hr. 122 121 121.50 1.2150
700 Hr. 124 121:5 122.75 1.2275
1000 Hr. 125 121.5 123.25 1.2325
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AIUNAY  65FA60(SF)18M(2.5)
usenszinafedosay 40 vestdsdamiionsede 1880 kN
léuﬂﬂﬂﬂu%ﬂﬁ 3/04/2553 94 ‘Tuﬁ 15/05/2553
Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
(1) (2) (0.01 mm / Div.)
1 Min. 263 198 230.50 2.3050
6 Min. 265.5 200.5 233.00 2.3300
12 Min. 267 202.5 234.75 2.3475
30 Min. 268 203 235.50 2.3550
1 Hr. 269 200 234.50 2.3450
2 Hr. 2735 203.5 238.50 2.3850
5 Hr. 275.5 208.5 242.00 2.4200
20 Hr. 279.5 2115 245.50 2.4550
50 Hr. 284 217 250.50 2.5050
100 Hr. 291.5 221.5 256.50 2.5650
200 Hr. 298.5 225.5 262.00 2.6200
500 Hr. 305.5 2325 269.00 2.6900
700 Hr. 311.5 235 27325 2.7325
1000 Hr. 319.5 2395 279.50 2.7950
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a J d o ' J a 1 _aa °
Indwesmandns1dudn uAuReTaN N 60:40 usInszinA1eiesas 50

yoahasdamilyrgage

AIUNTY  65FA60(SF)18M(2.5)

139nIENINIAToaL 50 Yeadsdamtionlseds 23.50 kN

FunaaUIUN 25/05/2553 B9 UM 6/07/2553

Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
1 ) (0.01 mm / Div.)
1 Min. 326.5 286 306.25 3.0625
6 Min. 327 287 307.00 3.0700
12 Min. 328 288 308.00 3.0800
30 Min. 329 289.5 309.25 3.0925
1 Hr. 330 290.5 310.25 3.1025
2 Hr. 3355 294 314.75 3.1475
5 Hr. 337 296 316.50 3.1650
20 Hr. 351 306 328.50 3.2850
50 Hr. 356 314 335.00 3.3500
100 Hr. 363 3235 343.25 3.4325
200 Hr. 375 337 356.00 3.5600
500 Hr. 391 355 373.00 3.7300
700 Hr. 422 382 402.00 4.0200
1000 Hr. 441 | 404 422.50 4.2250
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a o o @ 1 1 a 1 °
Tnawesmansasiadrudiouiuaodwnavu-wlasnlil 60:40 useanszinamig

v o v & ~
$ouny 30 voaidwamileIgaga

AIUNAY  65FA60(RHBA)18M(2.5)

wseansERIneR1eYoas 30 veaMdstamidlsedy 13.72 kN

o g

[
=)

SuNAToUIUN 14/12/2553 DaTuR 25/01/2554

Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
1) ) (0.01 mm / Div.)
1 Min 106 129.5 117.75 1.1775
6 Min 106 130 118.00 1.1800
12 Min 106 130.5 118.25 1.1825
30 Min 106 130.5 118.25 1.1825
1 Hr. 106 131 118.50 1.1850
2 Hr. 107 131.5 1:19:25 1.1925
5 Hr. 107 132 119.50 1.1950
24 Hr. 110.5 136 123.25 1.2325
50 Hr. 113 137 125.00 1.2500
100 Hr. 120 139 129.50 1.2950
200 Hr. 123 142.5 132.75 1.3275
510 Hr. 126 144.5 135.25 1.3525
768 Hr. 130 147.5 138.75 1.3875
1004 Hr. 1335 151 142.25 1.4225
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a o d o ] (f a 1 o
Indwesnaasasidudiounuasdwnav-laenlsl 60:40 usansziinama

Souaz 40 voafdwAmMLLIgIga

AIUNTY

HsInsERInIR1edonay 40 veadasoamtienlsedy 1830 kN

65FA60(RHBA)18M(2.5)

o w

[
=)

SunaaouTui 30/10/2553 DaTun 11/12/2553

Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
1 ) (0.01 mm / Div.)

1 Min. 253 211 232.00 2.3200

6 Min. 254 212 233.00 2.3300
12 Min. 255 213 234.00 2.3400
30 Min. 256.5 2145 235.50 2.3550

1 Hr. 259.5 216 23775 2.37175

2 Hr. 262 219.5 240.75 2.4075

5 Hr. 265 223 244.00 2.4400

20 Hr. 268 226 247.00 2.4700

50 Hr. 273 230 251.50 2.5150

100 Hr. 278.5 236.5 257.50 2.5750
200 Hr. 286.5 2435 265.00 2.6500

500 Hr. 293 251.5 272.25 2.7225

700 Hr. 301 258 279.50 2.7950
1000 Hr. 310 268.5 289.25 2.8925
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a o (&Y 1 gy 1 a 1 °
Tndwesmanoasiadudiounuaodwnau-wasn 1 60:40 senseRinedig

v o w & =
I080% 50 ‘UfNﬂ'lﬁQUﬂl“HNU'J'LI\?Qﬂ

AIUNAY

65FA60(RHBA)18M(2.5)

o w

139NIENINNTBEaL 50 voaMastamilelsedy  22.87 kN

FUNAADUIUN 15/09/2553 D9TUN 27/10/2553

fime Div. Dial gauge Div. Dial gauge Average Displacement (mm)
0)) 2 (0.01 mm / Div.)
1 Min. 277 345 311.00 3.1100
6 Min. 278 346 312.00 3.1200
12 Min. 279 346.5 312.75 3.1275
30 Min. 280 347 313.50 3.1350
1 Hr. 281 348.5 314.75 3.1475
2 Hr. 283 352 317.50 3.1750
5 Hr. 285.5 356 320.75 3.2075
20 Hr. 302 365 333.50 3.3350
50 Hr. 314 378.5 346.25 3.4625
100 Hr. 325.5 390 357.75 3.5775
200 Hr. 340 409 374.50 3.7450
500 Hr. 354.5 426.5 390.50 3.9050
700 Hr. 371.5 445 408.25 4.0825
1000 Hr. 390.5 464.5 427.50 4.2750
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Inawesmaasas a1 uiudIu ussnseined1edooas 30 veatsta

IMYIGIYA
v

AIUNAN  65FA100 18M(2.5)

[ Y o w &2 ~ @
usans:mmﬁnmuax 30 voImawamiellseay 13.04 kN

SUNATOUIUN 18/3/2554 DITUN 29/04/2554

Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
(0] 2) (0.01 mm / Div.)
1 Min. 111 134.5 122.75 1.2275
6 Min. 112 135 123.50 1.2350
12 Min. 112:5 136 124.25 1.2425
30 Min. 113 137 125.00 1.2500
1 Hr. 113.5 138.5 126.00 1.2600
2 Hr. 114.5 140 127.25 1.2725
5 Hr. 115.5 143 129.25 1.2925
20 Hr. 117 146 131.50 1.3150
50 Hr. 119 150 134.50 1.3450
100 Hr. 121 152 136.50 1.3650
200 Hr. 123.5 154.5 139.00 1.3900
500 Hr. 126 159.5 142.75 1.4275
700 Hr. 128 162.5 145.25 1.4525
1000 Hr. 131.5 167 149.25 1.4925




90

a & ' A w o a & = Yy
MINN 7.8 NamiYlﬂﬂﬂUizUZ!ﬁBuHQﬂi:ﬂWJ‘Nﬂﬂuﬂiﬂﬂ‘UlHﬁﬂlﬂiumﬂﬂﬂﬂisﬁmﬂiﬂﬂﬂ

a 4 d o ] U a o 0o w
TnaesINaA oA Ia B0 TUAUAIY 15INTZHInIR19d0uaY 40 Yeer1den

imHeIgaga

AIUNAN  65FA100 18M(2.5)

usansemnafedesay 40 veamasdamilenlsedy 1739 kN

SUNAAPUTUN 27/01/2554 DIIUN 10/03/2554

Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
1) ) (0.01 mm / Div.)
1 Min. 212.5 271 241.75 24175
6 Min. 213 2715 24225 2.4225
12 Min. 214 272 243.00 2.4300
30 Min. 216 274 245.00 2.4500
| Hr. 219 276 247.50 2.4750
2 Hr. 221.5 278 249.75 2.4975
5 Hr. 2235 280.5 252.00 2.5200
20 Hr. 226 283 254.50 2.5450
50 Hr. 2295 286 257:75 2.5775
100 Hr. 234 294 264.00 2.6400
200 Hr. 240 304.5 29225 2.7225
500 Hr. 251 309.5 280.25 2.8025
700 Hr. 261 318 289.50 2.8950
1000 Hr. 272 3285 300.25 3.0025
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AIUNAN  65FA100 18M(2.5)
H5INTZMINIAT oAz 50 veadsdambedlseds 2174 kN

SUNAAOUIUN 1/06/2554 DITUN 12/07/2554

Time Div. Dial gauge Div. Dial gauge Average Displacement (mm)
) (2) (0.01 mm/ Div.)
1 Min. 294 346 320.00 3.2000
6 Min. 295 346.5 320.75 3.2075
12 Min. 297 349 323.00 3.2300
30 Min. 300.5 353.5 327.00 3.2700
1 Hr. 304.5 357 330.75 3.3075
2 Hr. 307 360 333.50 3.3350
5 Hr. 312.5 364.5 338.50 3.3850
20 Hr. 322 372.5 347.25 3.4725
50 Hr. 3375 384.5 361.00 3.6100
100 Hr. 351 397 374.00 3.7400
200 Hr. 365.5 414 389.75 3.8975
500 Hr. 375 432 403.50 4.0350
700 Hr. 389.5 450 419.75 4.1975
1000 Hr. 412 472.5 44225 4.4225
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Sunaaeyuiui 11/02/2553 Dauil 25/03/2553

Time Div. Dial gauge Div. Dial gauge Average Displac‘ement (mm)
(1) (2) (0.01 mm / Div.)
1 Min. 140.5 117 128.75 1.2875
6 Min. 141 1175 129.25 1.2925
12 Min. 141.5 118 129.75 1.2975
30 Min. 142 120 131.00 1.3100
1 Hr. 142 120 131.00 1.3100
2 Hr. 143 121 132.00 1.3200
5 Hr. 144 124.5 134.25 1.3425
20 Hr. 145 125 135.00 1.3500
50 Hr. 142.5 138 140.25 1.4025
100 Hr. 145.5 141 143.25 1.4325
200 Hr. 147 143 145.00 1.4500
500 Hr. 148.5 146 147.25 1.4725
700 Hr. 150 147 148.50 1.4850
1000 Hr. 153:5 149 151.25 1.5125
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3o IndwesiwaasasidrudiouiuAsFanI|N 60:40 AMD 1.0 Hz

Type 65FA60(SF)18M(2.5) | Type  65FA60(SF)18M(2.5) | Type 65FA60(SF)18M(2.5)
Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.1 No.2
1 12.46 11.50 11.98 14.44 15:19 14.81 16.80 17.84 17.32
201 11.07 9.88 10.48 11.17 11.92 11.55 13.49 10.37 11.93
401 10.42 9.29 9.86 9.12 10.11 9.61 10.60 10.18 10.39
601 10.26 8.73 9.50 8.18 9.50 8.84 8.82 10.03 9.42
801 10.39 8.53 9.46 8.41 8.91 8.66 8.65 9.80 9.23
1,001 10.38 8.49 9.43 8.42 8.76 8.59 8.17 9.66 8.91
1,201 10.30 8.11 9.21 8.43 8.61 8.52 7.89 9.54 8.71
1,401 10.18 8.41 9.29 8.43 8.30 8.36 7.89 9.46 8.67
1,601 10.13 8.18 9.15 8.46 8.71 8.58 8.10 9.55 8.83
1,801 10.25 8.21 9.23 8.39 8.48 8.44 8.01 9.23 8.62
2,001 9.90 8.17 9.03 8.52 8.39 8.46 7.89 9.41 8.65
2,201 9.85 8.04 8.95 8.35 8.74 8.55 1.91 9.26 8.61
2,401 9.99 8.08 9.04 8.34 8.13 8.23 8.14 9.21 8.67
2,601 10.08 7.99 9.04 8.42 8.31 8.37 7.96 9.17 8.57
2,801 9.96 8.15 9.05 8.39 8.71 8.55 7.78 9.41 8.59
3,001 10.08 8.20 9.14 8.37 8.27 8.32 7.95 9.32 8.63
3,201 9.62 8.47 9.05 8.34 8.87 8.61 7.85 9.15 8.50
3,401 9.29 8.34 8.81 8.27 8.26 8.26 7.1 9.34 8.53
3,601 9.66 8.39 9.03 8.32 8.31 8.32 7.79 9.29 8.54
3,801 9.04 8.34 8.69 8.23 8.55 8.39 7.94 9.19 8.56
4,001 9.42 8.20 8.81 8.27 8.49 8.38 7.95 9.09 8.52
4,201 9.32 8.57 8.95 8.35 8.71 8.53 8.06 9.12 8.59
4,401 9.18 8.41 8.80 8.25 7.94 8.09 7.68 9.26 8.47
4,601 9.29 8.40 8.85 8.34 8.14 8.24 7.71 9.08 8.39
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a a 4 (& 1 1 a 1 aa { 1
V1o Indwesmadsasidaudiauiuaedaniyu 60:40 A1 1.0 Hz (Ae)

Type 65FA60(SF)18M(2.5) | Type  65FAG60(SF)18M(2.5) | Type 65FA60(SF)18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.000 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.l No.2 No.1 No.2

4,801 9.36 8.42 8.89 8.32 8.22 8.27 8.08 9.22 8.65
5,001 9.29 8.47 8.88 8.29 8.23 8.26 7.76 9.03 8.40
5,201 9.22 8.54 8.88 8.28 8.07 8.18 7.96 9.01 8.48
5,401 9.09 8.36 8.72 8.26 8.16 8.21 7.67 9.08 8.37
5,601 9.08 8.30 8.69 8.24 8.61 8.42 7.61 9.03 8.32
5,801 9.29 8.34 8.82 8.23 8.19 8.21 7.67 9.11 8.39
6,001 9.09 8.51 8.80 8.35 1:75 8.05 7.96 9.00 8.48
6,201 9.14 8.54 8.84 8.32 8.14 8.23 7.67 8.96 8.32
6,401 9.92 8.07 8.99 831 8.13 8.22 7.62 9.07 8.35
6,601 9.24 8.30 8.77 8.26 8.21 8.23 8.05 9.12 8.59
6,801 9.05 8.62 8.83 8.23 8.50 8.37 7.68 9.04 8.36
7,001 9.48 8.50 8.99 8.20 8.42 8.31 7.59 8.91 8.25
7,201 8.96 8.55 8.75 8.21 7.917 8.09 7.67 8.96 8.32
7,401 8.78 8.50 8.64 8.26 8.14 8.20 7.66 8.97 8.32
7,601 8.92 8.25 8.58 8.36 8.20 8.28 7.93 9.03 8.48
7,801 9.18 8.06 8.62 8.31 7.89 8.10 7.65 9.08 8.36
8,001 9.48 8.53 9.01 831 8.36 8.34 7.55 8.89 8.22
8,201 8.97 8.38 8.68 8.22 7.87 8.05 7.72 8.90 831
8,401 9.27 8.45 8.86 8.17 8.12 8.14 7.54 8.74 8.14
8,601 9.31 8.20 8.76 8.24 8.41 8.33 7.66 8.77 8.21
8,801 8.33 8.90 8.61 8.23 7.87 8.05 7.70 9.02 8.36
9,001 8.82 8.43 8.63 8.30 7.94 8.12 7.65 9.02 8.34
9,201 8.82 8.56 8.69 8.28 8.47 8.37 7.72 9.02 8.37
9,401 9.22 8.34 8.78 8.27 8.30 8.28 7.66 8.99 8.33
9,601 9.03 8.46 8.74 8.21 8.30 8.26 7.98 8.80 8.39
9,801 8.92 8.30 8.61 8.11 8.45 8.28 7.55 8.96 8.26
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a a 4 @ 1 U a 1 aa a 3
Vo Indwesmadsasdiudiauiuaedaniyu 60:40 A1 1.0 Hz (A)

Type 65FA60(SF)18M(2.5) | Type  65FA60(SF)18M(2.5) | Type 65FAG60(SF)18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l No.2 No.l No.2 No.l1 No.2

10,001 9.19 8.45 8.82 8.18 8.42 8.30 7.56 8.92 8.24
10,201 8.98 8.06 8.52 8.19 8.02 8.10 7.62 8.83 8.22
10,401 9.42 8.37 8.89 8.21 8.08 8.14 7.62 8.94 8.28
10,601 8.76 8.32 8.54 8.22 7.92 8.07 7.68 8.78 8.23
10,801 8.87 8.60 8.74 8.22 7.96 8.09 8.06 8.84 8.45
11,001 9.44 7.74 8.59 8.27 8.19 8.23 7.68 8.92 8.30
11,201 9.22 8.12 8.67 8.20 8.19 8.20 7.64 8.74 8.19
11,401 8.87 8.53 8.70 8.14 7.74 7.94 7.98 8.83 8.40
11,601 9.07 8.62 8.85 8.16 8.00 8.08 7.65 8.82 8.24
11,801 9.08 8.34 8.71 8.18 8.45 8.31 7.84 8.75 8.29
12,001 8.89 8.42 8.65 8.23 8.08 8.16 7.65 8.78 8.21
12,201 8.73 8.97 8.85 8.15 7.78 7.96 8.05 8.87 8.46
12,401 8.72 8.49 8.60 8.23 8.21 8.22 7.62 8.83 8.23
12,601 9.01 8.47 8.74 8.06 8.59 8.32 7.83 8.95 8.39
12,801 9.15 8.61 8.88 8.13 8.27 8.20 7.63 8.71 8.17
13,001 8.69 8.41 8.55 8.14 8.23 8.18 8.03 8.81 8.42
13,201 8.88 8.41 8.64 8.20 8.01 8.10 7.64 8.65 8.15
13,401 8.62 8.29 8.46 8.20 8.39 8.30 7.64 8.87 8.25
13,601 9.03 8.44 8.74 8.18 8.32 8.25 7.91 8.79 8.35
13,801 9.12 8.11 8.62 8.19 8.11 8.15 7.58 8.72 8.15
14,001 9.26 7.99 8.62 8.26 7.99 8.12 7.69 8.70 8.19
14,201 9.02 8.15 8.59 8.15 7.77 7.96 7.95 8.63 8.29
14,401 9.05 8.64 8.85 8.15 8.39 8.27 7.52 8.62 8.07
14,601 8.31 8.87 8.59 8.14 8.33 8.23 7.51 8.72 8.11
14,801 8.56 8.49 8.52 8.19 7.88 8.04 7.83 8.83 8.33
15,001 8.92 8.55 8.74 8.20 8.23 8.22 7.52 8.72 8.12
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a a d o @ 1 Y a 1 aa a 1
Vo Indweimaadasadaudamruaedaniyy 60:40 A2 1.0 Hz (He)

Type 65FA60(SF)18M(2.5) | Type  65FAG60(SF)18M(2.5) Type 65FA60(SF)18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.1 No.2 No.l No.2 No.1 No.2

15,201 9.09 8.36 8.73 8.16 8.18 8.17 7.85 8.70 8.27
15,401 9.11 7.98 8.55 8.12 8.13 8.13 7.54 8.73 8.13
15,601 8.90 8.13 8.51 8.12 8.32 8.22 .71 8.70 8.20
15,801 9.28 7.98 8.63 8.09 8.13 8.11 7.46 8.72 8.09
16,001 8.79 8.16 8.48 8.18 8.35 8.27 7.59 8.88 8.23
16,201 8.79 8.54 8.66 8.14 8.31 8.22 7.62 8.80 8.21
16,401 9.23 8.44 8.84 8.19 7.90 8.05 7.80 8.81 8.30
16,601 8.46 8.67 8.56 8.21 8.42 8.31 7.48 8.87 8.17
16,801 8.81 8.74 8.77 8.14 7.93 8.04 7.54 8.73 8.14
17,001 8.68 8.16 8.42 8.11 8.30 8.20 7.80 8.64 8.22
17,201 8.74 8.47 8.60 8.06 8.62 8.34 7.48 8.65 8.06
17,401 8.88 8.30 8.59 8.19 8.29 8.24 7.52 8.74 8.13
17,601 8.46 8.25 8.36 8.14 8.36 8.25 7.68 8.74 8.21
17,801 8.94 8.26 8.60 8.18 8.17 8.18 7.57 8.81 8.19
18,001 8.41 8.58 8.49 8.22 8.07 8.15 7.61 8.78 8.20
18,201 8.83 8.72 8.78 8.21 8.19 8.20 7.94 8.66 8.30
18,401 8.62 8.66 8.64 7.66 8.48 8.07 7.48 8.74 8.11
18,601 8.65 8.13 8.39 8.13 8.18 8.16 7.46 8.75 8.10
18,801 8.80 8.37 8.59 7.86 8.06 7.96 7.54 8.67 8.10
19,001 8.61 8.34 8.47 8.11 8.42 8.26 7.99 8.66 8.32
19,201 8.61 8.38 8.49 8.06 8.11 8.08 7.52 8.64 8.08
19,401 8.75 8.06 8.41 8.19 8.09 8.14 7.53 8.83 8.18
19,601 8.99 8.14 8.56 8.04 8.12 8.08 7.78 8.55 8.16
19,801 8.82 8.28 8.55 8.14 8.13 8.13 7.48 8.68 8.08
20,001 8.61 8.28 8.44 8.26 8.11 8.19 7.49 8.59 8.04
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a 4 d ] 1 a [ -
Twawesmaasasdrudounuaad wnav-waen 1 60:40 A28 1.0 Hz

Type 65FA60(RHBA)ISM(2.5)

Type 65FA60(RHBA)18M(2.5)

Type 65FA60(RHBA)I8M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm

No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement

Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.1 No.2

1 11.86 11.22 11.54 14.31 14.80 14.56 17.30 16.99 17.15
201 9.23 8.87 9.05 10.15 11.06 10.60 13.07 12.25 12.66
401 8.47 8.43 8.45 8.84 9.91 9.38 11.06 9.63 10.34
601 8.43 8.25 8.34 8.52 9.66 9.09 9.94 8.64 9.29
801 8.31 8.15 8.23 8.05 9.46 8.76 9.13 8.32 8.72
1,001 8.17 8.03 8.10 8.11 8.90 8.50 9.00 8.21 8.61
1,201 8.00 7.91 7.96 8.01 8.48 8.25 9.05 7.96 8.51
1,401 8.10 7.78 7.94 8.08 8.48 8.28 8.94 7.84 8.39
1,601 7.73 8.08 7.90 8.01 8.33 8.17 8.59 7.84 8.21
1,801 7.89 7.81 7.85 7.99 8.15 8.07 9.01 7.77 8.39
2,001 7.99 7.82 7.90 7.96 8.31 8.13 8.65 7.79 8.22
2,201 8.13 7.88 8.00 7.85 8.28 8.07 8.87 8.16 8.51
2,401 7.98 7.90 7.94 7.99 8.04 8.02 8.64 7.64 8.14
2,601 8.31 7:317 7.84 8.27 7.86 8.06 8.71 7.71 8.21
2,801 8.03 1.73 7.90 8.23 8.33 8.28 8.62 8.14 8.38
3,001 8.26 7.81 8.03 7.91 8.03 7.97 8.71 7.73 8.22
3,201 8.13 .75 7.94 7.84 8.37 8.11 8.74 7.91 8.33
3,401 7.80 7.80 7.80 7.88 7.91 7.90 8.55 7.75 8.15
3,601 8.03 7.93 7.98 8.02 8.32 8.17 8.57 7.79 8.18
3,801 7.77 7.93 7.85 7.99 7.85 7.92 8.88 7.73 8.31
4,001 7.94 7.87 7.90 7.95 7.94 7.95 8.52 7.92 8.22
4,201 7.72 8.02 7.87 8.18 8.28 8.23 8.69 7.69 8.19
4,401 8.14 7.93 8.04 8.21 8.35 8.28 8.74 8.12 8.43
4,601 7.80 7.92 7.86 7.93 7.87 7.90 8.51 7.75 8.13
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a o d o [ [ a 1 a [
Indwesmansasidiudiounuaadnau-nlaen'lsl 60:40 AW 1.0 Hz (#0)

Type 65FAG60(RHBA)I8M(2.5)

Type 65FAG0(RHBA)I8M(2.5)

Type 65FA60(RHBA)18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample Sample | Average Sample Sample | Average
No.l No.2 No.l No.2 No.I No.2
4,801 7.76 7.82 7.79 7.82 8.32 8.07 8.53 8.01 8.27
5,001 7.81 7.87 7.84 8.20 8.03 8.11 8.44 7.76 8.10
5,201 8.02 7.90 7.96 8.05 8.28 8.16 8.55 7.88 8.22
5,401 7.69 7.95 7.82 7.92 8.42 8.17 8.63 7.66 8.14
5,601 7.73 7.87 7.80 7.86 797 7:91 8.78 8.09 8.43
5,801 8.04 7.74 7.89 7.84 8.35 8.09 8.63 7.73 8.18
6,001 7.69 7.80 7.74 8.13 8.03 8.08 8.74 7.73 8.24
6,201 7.75 7.87 7.81 7.87 8.33 8.10 8.89 7.88 8.38
6,401 8.11 737 7.94 8.19 8.28 8.23 8.34 8.00 8.17
6,601 7.71 7.73 1.72 7.78 7.95 7.87 8.49 7.78 8.13
6,801 7.76 177 7.76 8.24 8.33 8.29 8.85 7.68 8.26
7,001 8.25 7.73 7.99 7.85 1.93 7.89 8.47 8.02 8.24
7,201 7.73 7.75 7.74 7.80 8.29 8.04 8.54 7.67 8.10
7,401 8.08 7.71 7.89 7.88 7.96 7.92 8.79 1.72 8.26
7,601 7.72 7.90 7.81 7.96 8.32 8.14 8.54 7.73 8.14
7,801 7.67 7.82 7475 7.91 8.28 8.09 8.57 7.92 8.25
8,001 7.75 7.87 7.81 8.25 7.93 8.09 8.38 7.64 8.01
8,201 7.80 7.90 7.85 7.65 8.33 7.99 8.84 8.02 8.43
8,401 8.14 7.77 7.95 8.25 7.90 8.08 8.46 7.72 8.09
8,601 7.64 7.85 779 8.00 7.97 7.98 8.35 7.67 8.01
8,801 7.70 7.80 7.75 7.80 7.92 7.86 8.87 7.71 8.29
9,001 7.83 8.09 7.96 8.42 8.12 8.27 8.56 7.91 8.24
9,201 8.22 7.72 7.97 7.76 7.91 7.84 8.34 7.74 8.04
9,401 7.66 7.98 7.82 8.07 8.21 8.14 8.59 7.64 8.11
9,601 7.70 7.81 715 7.64 8.34 7.99 8.77 8.04 8.40
9,801 7.66 7.75 7.71 7.96 7.85 791 8.38 7.41 7.90
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Indwesimansasna o uiuasdwnau-waen sl 60:40 Awd 1.0 Hz (de)

Type 65FA60(RHBA)I8M(2.5)

Type 65FA60(RHBA)I8M(2.5)

Type 65FA60(RHBA)I8M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average

No.l No.2 No.l No.2 No.1 No.2

10,001 8.16 7.69 7.93 8.33 8.13 8.23 8.46 7.64 8.05
10,201 7.69 8.04 7.86 7.67 7.90 7.79 8.76 7.59 8.17
10,401 7.65 7.71 7.68 7.88 7.85 7.86 8.46 7.72 8.09
10,601 8.15 7.64 7.90 7.97 8.27 8.12 8.57 7.91 8.24
10,801 7.66 7.71 7.68 8.18 7.85 8.01 8.57 7.67 8.12
11,001 7.61 7.86 7.74 7.74 7.90 7.82 8.40 7.71 8.06
11,201 7.65 8.09 7.87 7.97 8.16 8.06 8.77 8.15 8.46
11,401 8.16 7.65 7.90 8.00 833 8.16 8.38 7.66 8.02
11,601 7.81 7.65 7.73 7.79 7.85 7.82 8.46 7.57 8.01
11,801 7.76 8.10 7.93 8.11 7.93 8.02 8.36 7.92 8.14
12,001 8.25 7.69 7.97 7.78 8.34 8.06 8.45 7.64 8.05
12,201 7.76 7.74 7.75 7.97 7.89 7.93 8.73 7.87 8.30
12,401 7.73 8.05 7.89 7.77 8.24 8.00 8.29 7.67 7.98
12,601 7.64 7.78 771 8.16 7.89 8.02 8.76 7.71 8.24
12,801 8.24 7.70 7.97 7.80 8.23 8.02 8.37 8.02 8.19
13,001 7.79 7.84 7.82 8.01 8.26 8.13 8.77 7:59 8.18
13,201 7.70 7.75 7.73 7.82 7.87 7.84 8.43 7.61 8.02
13,401 8.05 7.70 7.88 7.76 8.13 7.95 8.78 8.04 8.41
13,601 7.59 7.70 7.64 7.84 8.13 7.98 8.26 7.60 7.93
13,801 7.66 7.69 7.67 7.89 7.90 7.90 8.78 7.51 8.15
14,001 8.11 7.63 7.87 7.83 8.30 8.06 8.18 7.58 7.88
14,201 7.74 7.66 7.70 7.84 8.06 7.95 8.30 8.04 8.17
14,401 7.82 7.72 7.77 7.69 7.88 7.79 8.37 7.65 8.01
14,601 7.73 7.79 7.76 8.00 8.29 8.15 8.62 7.65 8.14
14,801 8.05 7.78 7.91 7.75 7.94 7.85 8.37 7.96 8.16
15,001 7.60 7.81 7.71 7.94 8.63 8.28 8.48 7.64 8.06
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a 4 d o ] ' a 1 o [
Tndwesmadoaiadndioruaedwnau-nldonlsy 60:40 A28 1.0 Hz (A0)

Type 65FA60(RHBA)18M(2.5)

Type 65FA60(RHBA)18M(2.5)

Type 65FAG60(RHBA)ISM(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average Sample Sample | Average

No.l No.2 No.1 No.2 No.l No.2

15,201 7.55 7.73 7.64 7.97 7.96 7.86 8.69 7.71 8.20
15,401 8.03 7.68 7.86 T:73 8.31 8.02 8.39 7.87 8.13
15,601 7.53 7.71 7.62 7.97 8.27 8.12 8.76 7.77 8.26
15,801 7.44 8.10 7.77 7.69 7.81 775 8.37 7:59 7.98
16,001 7.95 7.90 7192 7.77 8.30 8.04 8.45 8.02 8.23
16,201 7.63 7.79 7.71 7:97. 7.89 7.93 8.70 7.61 8.15
16,401 7:53 T3 7.63 7.94 8.36 8.15 8.44 7.95 8.20
16,601 7.86 7.90 7.88 7.69 7.74 7.71 8.47 7.57 8.02
16,801 7.54 7.87 7.70 8.00 7.81 7.90 8.78 7.55 8.16
17,001 7.46 7.85 7.65 7.70 8.17 7493 8.30 7.63 7.97
17,201 8.04 7.68 7.86 7.97 8.23 8.10 8.36 7:92 8.14
17,401 7.48 8.07 7.77 7.73 7.88 7.81 8.76 7.64 8.20
17,601 7.85 7.90 7.88 7.93 8.19 8.06 8.42 7.65 8.04
17,801 7.50 8.02 7.76 7.97 7.88 7.92 8.67 7.93 8.30
18,001 7.57 7.70 7.64 7.86 8.20 8.03 8.25 7.56 7.91
18,201 7.89 7.85 7.87 7.78 7.91 7.85 8.62 7452 8.07
18,401 7.54 7.74 7.64 7.67 8.20 7.94 8.18 7.94 8.06
18,601 7.47 7.82 7.65 8.00 7.78 7.89 8.79 7.60 8.19
18,801 7.87 7.82 7.85 7.67 7.89 7.78 8.36 7.63 8.00
19,001 7.58 7.61 7.59 7.91 8.11 8.01 8.47 7.92 8.19
19,201 7.40 8.08 7.74 8.01 7.74 7.88 8.28 7.61 7.95
19,401 7.83 7.71 7.77 7.66 7.84 7.75 8.60 7.60 8.10
19,601 7.55 7.83 7.69 7.99 8.20 8.09 8.35 7.76 8.06
19,801 7.87 7.72 7.79 7.67 7.88 7.78 8.27 7.55 7.91
20,001 7.45 7.73 7.59 7.94 8.23 8.08 8.53 7.58 8.05
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) | Type 65FA60(RHBA)I8M(2.5)
Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample | Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.l No.2
1 10.39 9.96 10.18 11.96 12.04 12.00 13.48 15.98 14.73
201 8.94 7.73 8.33 9.17 9.11 9.14 9.41 11.44 10.42
401 7.74 7.23 7.49 7.94 7.69 7.82 7.71 9.49 8.60
601 7.55 6.79 7:14 7:29 7.08 7.18 6.91 8.58 7.74
801 7.05 6.61 6.83 7.00 7.09 7.05 6.47 8.16 732
1,001 6.91 6.32 6.61 6.82 6.75 6.79 6.35 7.99 7.17
1,201 6.88 6.42 6.65 6.75 6.54 6.64 6.31 743 7.02
1,401 6.97 6.21 6.59 6.96 6.49 6.72 6.33 707 7.05
1,601 6.79 6.46 6.62 6.91 6.33 6.62 6.26 7.70 6.98
1,801 6.91 6.23 6.57 6.96 6.43 6.70 6.40 752 6.96
2,001 6.84 6.29 6.56 6.93 6.20 6.56 6.44 7.63 7.03
2,201 7.03 6.38 6.71 7.08 6.31 6.69 6.18 7.75 6.97
2,401 6.76 6.34 6.55 6.71 6.41 6.56 6.23 7.53 6.88
2,601 6.87 6.33 6.60 6.97 6.44 6.70 6.21 7.70 6.95
2,801 7.04 6.38 6.71 7.01 6.41 6.71 6.30 7.56 6.93
3,001 6.79 6.48 6.63 6.93 6.32 6.63 6.44 7.72 7.08
3,201 6.99 6.16 6.58 7.11 6.11 6.61 6.24 757 6.91
3,401 6.76 6.35 6.55 6.77 6.18 6.48 6.20 7.43 6.81
3,601 7.03 6.40 6.72 6.69 6.23 6.46 6.46 7.56 7.01
3,801 6.76 6.27 6.52 7.12 6.17 6.65 6.24 7.54 6.89
4,001 6.75 6.50 6.62 6.85 6.23 6.54 6.17 7.46 6.82
4,201 6.91 6.43 6.67 6.89 6.30 6.59 6.21 7.85 7.03
4,401 7.08 6.18 6.63 6.68 6.27 6.47 6.13 7.59 6.86
4,601 6.74 6.31 6.52 6.98 6.19 6.58 6.44 7.64 7.04
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Type 65FA100 18M(2.5) Type 65FA100 18M(2.5) Type 65FA100 18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average

No.l No.2 No.1 No.2 No.1 No.2

4,801 6.85 6.20 6.53 6.79 6.24 6.52 6.20 7.58 6.89
5,001 6.69 6.37 6.53 6.83 6.16 6.49 6.44 7.82 7.13
5,201 6.94 6.12 6.53 6.93 6.32 6.62 6.12 7.62 6.87
5,401 7.04 6.30 6.67 6.66 6.26 6.46 6.43 7.53 6.98
5,601 6.70 6.24 6.47 6.79 6.31 6.55 6.15 7.55 6.85
5,801 6.77 6.37 6.57 6.92 6.26 6.59 6.24 7.66 6.95
6,001 6.94 6.27 6.61 6.82 6.33 6.58 6.11 7.60 6.86
6,201 6.72 6.24 6.48 6.88 6.18 6.53 6.43 7.60 7.01
6,401 6.74 6.47 6.61 6.84 6.23 6.54 6.25 7.60 6.92
6,601 6.98 6.27 6.62 7.10 6.14 6.62 6.10 7.54 6.82
6,801 6.83 6.36 6.60 6.69 6.15 6.42 6.12 7.58 6.85
7,001 6.88 6.43 6.65 6.73 6.10 6.42 6.43 7.62 7.03
7,201 6.69 6.26 6.48 7.16 6.06 6.61 6.13 7.58 6.86
7,401 6.97 6.35 6.66 6.70 6.34 6.52 6.23 7.60 6.92
7,601 6.82 6.23 6.52 6.64 6.24 6.44 6.16 7.54 6.85
7,801 7.04 6.22 6.63 6.69 6.32 6.50 6.20 7.52 6.86
8,001 6.74 6.18 6.46 6.72 6.16 6.44 6.32 7.48 6.90
8,201 6.91 6.37 6.64 6.94 6.06 6.50 6.12 7.58 6.85
8,401 6.76 6.18 6.47 6.69 6.18 6.44 6.44 7.55 7.00
8,601 6.98 6.36 6.67 6.82 6.33 6.58 6.14 7.67 6.91
8,801 6.67 6.46 6.57 6.94 6.30 6.62 6.24 7.55 6.89
9,001 7.03 6.30 6.66 6.72 6.35 6.53 6.33 7.60 6.97
9,201 6.81 6.32 6.57 6.63 6.40 6.52 6.18 7.57 6.87
9,401 6.85 6.44 6.64 6.67 6.29 6.48 6.46 7.54 7.00
9,601 6.77 6.19 6.48 6.64 6.37 6.50 6.35 7.45 6.90
9,801 6.75 6.25 6.50 6.67 6.30 6.48 6.18 7.42 6.80
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.1 No.2 No.l No.2 No.l No.2

10,001 7.00 6.34 6.67 6.77 6.34 6.55 6.11 7.48 6.80
10,201 6.89 6.23 6.56 6.76 6.39 6.57 6.15 7.51 6.83
10,401 6.68 6.47 6.58 6.70 6.44 6.57 6.44 7.49 6.97
10,601 6.68 6.22 6.45 6.70 6.30 6.50 6.05 7.60 6.83
10,801 6.95 6.24 6.59 6.75 6.43 6.59 6.37 7.47 6.92
11,001 6.79 6.13 6.46 6.62 6.19 6.40 6.10 7.39 6.75
11,201 6.95 6.27 6.61 6.70 6.42 6.56 6.06 7.46 6.76
11,401 6.76 6.30 6.53 6.77 6.27 6.52 6.28 7.46 6.87
11,601 6.68 6.44 6.56 6.60 6.15 6.38 6.09 7.51 6.80
11,801 6.98 6.20 6.59 6.67 6.21 6.44 6.18 7.59 6.88
12,001 6.69 6.46 6.58 6.63 6.15 6.39 6.42 7.50 6.96
12,201 6.92 6.37 6.64 6.71 6.23 6.47 6.04 7.44 6.74
12,401 6.76 6.16 6.46 6.79 6.17 6.48 6.06 7.55 6.80
12,601 6.98 6.12 6.55 6.60 6.09 6.34 6.33 7.46 6.89
12,801 6.67 6.33 6.50 6.67 6.14 6.41 6.07 7.48 6.77
13,001 6.65 6.48 6.57 6.89 6.21 6.55 6.17 7.58 6.88
13,201 6.85 6.11 6.48 6.87 6.24 6.55 6.23 7.83 7.03
13,401 6.91 6.36 6.63 6.60 6.28 6.44 6.05 7.53 6.79
13,601 6.74 6.38 6.56 6.68 6.14 6.41 6.03 7.52 6.78
13,801 6.73 6.41 6.57 6.69 6.35 6.52 6.29 7.46 6.87
14,001 6.70 6.15 6.42 6.60 6.20 6.40 6.06 7.51 6.78
14,201 6.84 6.17 6.51 6.87 6.29 6.58 6.43 7.54 6.98
14,401 6.79 6.19 6.49 6.55 6.20 6.37 6.11 7.50 6.80
14,601 6.63 6.37 6.50 6.67 6.29 6.48 6.36 7.53 6.94
14,801 6.94 6.22 6.58 6.53 6.20 6.37 6.36 7.46 6.91
15,001 6.98 6.29 6.63 6.86 6.20 6.53 6.13 7.45 6.79
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) Type 65FA100 18M(2.5)

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm. Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.l No.2

15,201 6.62 6.16 6.39 6.66 6.12 6.39 6.12 7.40 6.76
15,401 6.66 6.42 6.54 6.62 6.12 6.37 6.45 7.52 6.99
15,601 6.92 6.23 6.57 6.68 6.06 6.37 5.96 7.48 6.72
15,801 6.67 6.40 6.54 6.80 6.27 6.54 6.12 7.59 6.86
16,001 6.71 6.14 6.43 6.54 6.21 6.37 6.05 7.47 6.76
16,201 6.63 6.41 6.52 6.61 6.16 6.39 6.36 7.52 6.94
16,401 6.86 6.45 6.65 6.75 6.23 6.49 6.01 7.49 6.75
16,601 6.73 6.26 6.49 6.71 6.16 6.44 6.22 7.59 6.91
16,801 6.65 6.28 6.46 6.62 6.12 6.37 6.07 7.42 6.74
17,001 6.74 6.38 6.56 6.52 6.18 6.35 6.27 7.45 6.86
17,201 6.95 6.17 6.56 6.83 6.13 6.48 6.00 7.55 6.78
17,401 6.62 6.10 6.36 6.49 6.07 6.28 5.94 7.36 6.65
17,601 6.88 6.13 6.51 6.82 6.17 6.49 6.40 7.38 6.89
17,801 6.84 6.42 6.63 6.62 6.07 6.34 6.12 7.55 6.83
18,001 6.73 6.37 6.55 6.66 6.12 6.39 6.13 7.31 6.72
18,201 6.64 6.32 6.48 6.82 6.20 6.51 5.98 7.37 6.68
18,401 6.88 6.09 6.48 6.60 6.12 6.36 6.41 7.41 6.91
18,601 6.93 6.17 6.55 6.54 6.06 6.30 598 7.53 6.76
18,801 6.67 6.42 6.54 6.89 6.09 6.49 6.13 7.45 6.79
19,001 6.69 6.21 6.45 6.68 6.11 6.39 6.13 7.44 6.78
19,201 6.90 6.26 6.58 6.81 6.18 6.50 6.01 7.57 6.79
19,401 6.93 6.06 6.49 6.63 6.10 6.37 6.07 7.41 6.74
19,601 6.81 6.30 6.55 6.52 6.06 6.29 5.99 7.44 6.71
19,801 6.68 6.39 6.54 6.67 6.12 6.39 5.97 7.55 6.76
20,001 6.75 6.13 6.44 6.52 6.16 6.34 6.00 7.46 6.73
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Type 65FA60(SF)18M(2.5) | Type 65FA60(SF)18M(2.5) | Type  65FA60(SF)18M(2.5)
Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz
Slip 050 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.1 No.2
1 13.23 12.88 13.06 16.48 14.99 15.73 18.42 17.36 17.89
201 9.69 9.36 9.52 10.88 9.36 10.12 13.90 12.60 13.25
401 9.05 8.98 9.01 10.37 8.67 9.52 11.21 10.06 10.63
601 8.86 8.77 8.81 9.25 9.06 9.15 9.84 8.60 9.22
801 8.96 8.65 8.80 8.81 8.59 8.70 9.40 8.01 8.71
1,001 8.84 8.58 8.71 8.22 8.53 8.37 9.31 7.86 8.58
1,201 8.87 8.54 8.71 8.76 Tui2 8.24 9.25 7.92 8.58
1,401 8.82 8.49 8.66 8.48 8.35 8.41 9.14 7.88 8.51
1,601 8.93 8.53 8.73 8.99 8.30 8.64 9.21 7.91 8.56
1,801 8.93 8.35 8.64 8.35 8.11 8.23 9.06 7.78 8.42
2,001 8.81 8.33 8.57 8.60 8.57 8.58 9.11 7.73 8.42
2,201 8.85 8.33 8.59 8.43 8.25 8.34 9.20 7.82 8.51
2,401 8.77 8.40 8.58 8.40 7.88 8.14 9.13 7.83 8.48
2,601 8.74 8.37 8.55 7.94 8.71 8.32 9.15 8.12 8.64
2,801 8.80 8.36 8.58 8.14 8.42 8.28 9.07 7.95 8.51
3,001 8.81 8.39 8.60 8.60 8.37 8.49 9.13 Ty} 8.45
3,201 8.81 8.41 8.61 8.51 7.94 8.22 9.08 7.90 8.49
3,401 8.88 8.31 8.59 7.97 8.37 8.17 9.13 8.04 8.58
3,601 8.78 8.32 8.55 8.22 8.31 8.26 9.18 8.00 8.59
3,801 8.77 8.37 8.57 7.93 8.42 8.17 9.11 7.82 8.47
4,001 8.75 8.27 8.51 7.84 8.46 8.15 9.12 7.87 8.49
4,201 8.86 8.28 8.57 8.24 8.41 8.32 9.04 8.08 8.56
4,401 8.84 8.31 8.58 7.58 8.76 8.17 9.09 7.81 8.45
4,601 8.81 8.42 8.62 8.39 8.53 8.46 9.05 7.76 8.40
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vieIndwesimaadasidaudaududesaniyu 60:40 A2 1.5 Hz (d0)

Type 65FA60(SF)18M(2.5) | Type  65FA60(SF)18M(2.5) Type 65FA60(SF)18M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 15 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average Sample Sample | Average
No.l No.2 No.l No.2 No.l No.2

4,801 8.71 8.31 8.51 7.78 8.58 8.18 9.10 7.89 8.50
5,001 8.83 8.17 8.50 7.61 9.01 8.31 9.08 8.03 8.56
5,201 8.73 8.11 8.42 7.63 8.91 8.27 9.09 7.81 8.45
5,401 8.72 8.21 8.46 8.04 8.23 8.14 9.09 7.92 8.51
5,601 8.74 8.31 8.52 7.74 8.70 8.22 9.00 7.73 8.37
5,801 8.78 8.25 8.51 7.63 8.56 8.09 9.03 8.10 8.57
6,001 8.88 8.30 8.59 7.91 8.40 8.15 9.08 8.14 8.61
6,201 8.81 8.28 8.54 8.31 8.06 8.18 9.11 7.79 8.45
6,401 8.73 8.21 8.47 8.29 8.22 8.25 9.02 8.12 8.57
6,601 8.78 8.18 8.48 7.73 8.73 8.23 9.07 7.92 8.49
6,801 8.70 8.16 8.43 7.42 8.91 8.17 8.97 8.05 8.51
7,001 8.84 8.18 8.51 7.81 8.48 8.14 9.05 7.94 8.49
7,201 8.79 8.20 8.50 8.10 8.51 8.30 9.05 8.07 8.56
7,401 8.74 8.13 8.43 7.85 8.74 8.29 8.91 779 8.35
7,601 8.84 8.26 8.55 7.44 8.60 8.02 8.98 8.12 8.55
7,801 8.80 8.09 8.45 797 8.55 8.16 8.97 8.02 8.50
8,001 8.74 8.13 8.44 7.48 8.56 8.02 8.95 7.74 8.35
8,201 8.79 8.14 8.47 7.68 8.50 8.09 8.93 7.88 8.41
8,401 8.76 8.18 8.47 7.97 8.50 8.23 8.96 7.95 8.46
8,601 8.75 8.31 8.53 7.86 8.53 8.19 8.98 7.86 8.42
8,801 8.76 8.32 8.54 8.01 8.53 8.27 8.89 8.12 8.51
9,001 8.82 8.13 8.47 7.66 8.77 8.22 8.93 7.84 8.39
9,201 8.79 8.16 8.48 7.73 8.27 8.00 8.98 7.92 8.45
9,401 8.68 8.08 8.38 7.78 8.58 8.18 8.94 7.95 8.45
9,601 8.68 8.18 8.43 7.79 8.75 8.27 8.92 7.73 8.33
9,801 8.73 8.21 8.47 7.95 8.58 8.27 8.83 8.09 8.46
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Type 65FA60(SF)18M(2.5) | Type  65FA60(SF)18M(2.5) | Type 65FA60(SF)I8M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.1 No.2 No.l No.2 No.1 No.2

10,001 8.70 8.21 8.46 8.16 8.49 8.33 8.84 8.10 8.47
10,201 8.78 8.17 8.48 7.61 8.32 7.97 8.79 8.03 8.41
10,401 8.79 8.18 8.49 7.95 8.65 8.30 8.79 8.08 8.44
10,601 8.86 8.26 8.56 8.05 8.31 8.18 8.83 7.97 8.40
10,801 8.67 8.16 8.41 7.81 8.82 8.32 8.81 7.79 8.30
11,001 8.68 8.07 8.38 7.86 8.33 8.09- 8.83 7.79 8.31
11,201 8.71 8.03 8.37 8.07 8.30 8.19 8.79 8.11 8.45
11,401 8.71 8.20 8.45 8.18 8.20 8.19 8.78 8.08 8.43
11,601 8.76 8.26 8.51 8.06 8.56 8.31 8.80 717 8.28
11,801 8.82 8.23 8.53 7.79 8.46 8.12 8.70 7.96 8.33
12,001 8.76 8.17 8.46 8.13 8.50 8.31 8.70 7.83 8.27
12,201 8.70 8.16 8.43 8.16 8.55 8.36 8.64 8.05 8.35
12,401 8.67 8.19 8.43 1.7 8.63 8.20 8.67 8.00 8.34
12,601 8.69 8.14 8.41 7.96 8.56 8.26 8.73 7.92 8.32
12,801 8.70 8.15 8.43 7.85 8.11 7.98 8.70 7.83 8.26
13,001 8.74 8.09 8.42 8.13 8.31 8.22 8.71 7.92 8.31
13,201 8.78 8.21 8.49 8.14 8.51 8.32 8.67 7.74 8.21
13,401 8.74 8.21 8.47 7.68 é.56 8.12 8.63 7.81 8.22
13,601 8.77 8.07 8.42 8.17 8.42 8.30 8.59 8.13 8.36
13,801 8.74 8.08 8.41 7.75 8.71 8.23 8.70 8.14 8.42
14,001 8.64 8.03 8.34 8.45 8.09 8.27 8.71 8.13 8.42
14,201 8.71 8.07 8.39 8.39 7.96 8.18 8.66 7.86 8.26
14,401 8.77 8.10 8.43 7.73 8.28 8.00 8.58 8.06 8.32
14,601 8.72 8.06 8.39 8.27 8.15 8.21 8.72 7.79 8.26
14,801 8.75 8.07 8.41 7.90 8.58 8.24 8.58 7.72 8.15
15,001 8.64 8.08 8.36 7.80 8.34 8.07 8.68 7.73 8.20
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Type 65FA60(SF)18M(2.5) | Type 65FA60(SF)18M(2.5) | Type 65FA60(SF)18M(2.5)

Frequency 1.5 Hz Frequency 15 Hz Frequency 1.5 Hz

Slip 0.50 mm | Slip ¢« 075 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample | Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l No.2 No.l No.2 No.1 No.2

15,201 -8.61 8.12 8.36 8.35 8.02 8.18 8.75 7.94 8.34
15,401 8.66 8.11 8.38 7.71 8.72 8.22 8.57 8.06 8.31
15,601 8.76 8.14 8.45 7.97 8.33 8.15 8.73 7.90 8.31
15,801 8.80 8.04 8.42 7.69 8.34 8.01 8.64 7.87 8.25
16,001 8.79 8.09 8.44 8.47 8.00 8.23 8.61 8.07 8.34
16,201 8.85 8.14 8.50 7.85 8.55 8.20 8.67 i7.75 8.21
16,401 8.81 8.10 8.45 7.80 8.52 8.16 8.80 7.72 8.26
16,601 8.77 8.10 8.44 7.91 8.43 8.17 8.69 8.09 8.39
16,801 8.86 8.12 8.49 8.21 8.12 8.17 8.69 7.82 8.25
17,001 8.83 8.07 8.45 8.30 8.17 8.23 8.56 7.74 8.15
17,201 8.75 8.04 8.40 7.73 8.72 8.23 8.77 7.82 8.29
17,401 8.68 8.09 8.38 7.53 8.49 8.01 8.72 7.75 8.24
17,601 8.64 8.10 8.37 8.15 8.30 8.23 8.74 7.82 8.28
17,801 8.69 8.14 8.41 7.77 8.03 7.90 8.61 8.08 8.35
18,001 8.66 8.05 8.36 7.97 8.43 8.20 8.65 7.99 8.32
18,201 8.75 8.05 8.40 8.37 8.19 8.28 8.67 7.79 8.23
18,401 8.84 8.19 8.52 8.11 8.13 8.12 8.78 7.77 8.28
18,601 8.77 8.16 8.46 7.74 8.23 7.98 8.57 8.07 8.32
18,801 8.81 8.15 8.48 7.91 8.68 8.29 8.59 8.02 8.30
19,001 8.72 8.15 8.44 8.19 8.20 8.19 8.57 8.03 8.30
19,201 8.76 8.17 8.46 7.59 8.12 7.85 8.75 8.05 8.40
19,401 8.69 8.02 8.35 7.59 8.21 7.90 8.61 8.11 8.36
19,601 8.63 8.04 8.33 7.90 8.10 8.00 8.81 7.73 8.27
19,801 8.68 8.08 8.38 8.17 8.04 8.11 8.64 8.03 8.34
20,001 8.76 8.12 8.44 7.82 8.27 8.05 8.63 7.79 8.21
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Type 65FAGO(RHBA)I8M(2.5)

Type 65FA60(RHBA)18M(2.5)

Type 65FA60(RHBA)I8M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz
Slip 0.50 mm | Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.l No.2 No.1 No.2
1 11.67 13.86 12.77 14.80 15:92 15.36 17.69 17.66 17.67
201 8.44 10.65 9.54 9.52 8.43 8.97 13.40 12.40 12.90
401 7.80 10.04 8.92 9.20 7.34 8.27 10.59 9.18 9.89
601 7.61 9.89 8.75 8.82 7.45 8.13 9.55 8.59 9.07
801 7.49 9.64 8.56 8.45 7.93 8.19 8.99 7.96 8.48
1,001 7.41 9.34 8.37 8.32 7.67 8.00 9.02 7.99 8.51
1,201 7.46 9.19 8.33 7.99 7.87 7.93 8.87 7.95 8.41
1,401 7.37 8.88 8.12 8.44 7.65 8.05 8.76 7.84 8.30
1,601 7.34 8.73 8.04 8.12 7:39 7.76 8.80 7.75 8.27
1,801 7.31 8.58 7.95 7.51 8.10 7.80 8.69 7.82 8.26
2,001 7.34 8.65 7.99 9.77 8.28 9.02 8.63 7.74 8.18
2,201 7.35 8.30 7.83 8.52 7.62 8.07 8.63 7.68 8.16
2,401 7.30 8.48 7.89 8.68 7.80 8.24 8.73 7.76 8.25
2,601 7.28 8.31 7.80 8.08 8.38 8.23 8.63 7.71 8.17
2,801 7.31 8.23 7.77 7.46 8.91 8.18 8.52 7.68 8.10
3,001 7.27 8.09 7.68 8.71 8.38 8.55 8.67 7.68 8.17
3,201 7.22 8.09 7.65 8.22 8.02 8.12 8.55 7.72 8.13
3,401 7.27 7.90 7.59 8.19 8.21 8.20 8.51 7.74 8.12
3,601 7.31 7.95 7.63 7.05 8.09 7.57 8.46 7.65 8.06
3,801 7.24 8.01 7.62 6.82 8.64 7.73 8.42 7.67 8.04
4,001 7.24 8.03 7.64 6.89 "8.78 7.83 8.61 7.68 8.15
4,201 7.33 7.80 7.57 6.69 8.81 1.75 8.38 1.75 8.06
4,401 7.23 7.82 7.53 6.33 8.16 7.24 8.34 7.61 7.97
4,601 7.19 7.81 7.50 6.84 8.83 7.83 8.48 7.62 8.05
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a Jd d o 1 1 a 1 P 1
Twamasswﬁmammamt’ﬁmunummi’huﬂau—tﬂﬁaﬂ"lﬁ' 60:40 A21UN 1.5 Hz (919)

Type 65FA60(RHBA)18M(2.5)

Type 65FAGO0(RHBA)I8M(2.5)

Type 65FA60(RHBA)18M(2.5)

Frequency 1.5 Hz Frequency | 8] Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average

No.1 No.2 No.l No.2 No.1 No.2

4,801 7.12 7.75 7.44 7.86 8.52 8.19 8.44 7.69 8.07
5,001 7.30 7.73 7:52 8.54 8.49 8.52 8.39 7.58 7.98
5,201 7.26 7.82 7.54 7.78 8.31 8.05 8.39 7.59 7.99
5,401 7.21 7.69 7.45 6.74 8.82 7.78 8.39 7.67 8.03
5,601 7.22 772 7.47 6.05 9.02 7.53 8.33 7.77 8.05
5,801 725 7.70 7.47 6.98 8.96 7.97 8.34 1:57 7.95
6,001 7.21 7.82 7.52 6.64 8.55 7.60 8.32 7.68 8.00
6,201 7.18 7.83 7.50 6.95 8.80 7.88 8.37 7.70 8.04
6,401 7.19 7.73 7.46 7.79 8.71 8.25 8.28 7.66 7.97
6,601 7.21 7.67 7.44 791 7.94 792 8.35 7.67 8.01
6,801 7.16 7.74 7.45 6.49 8.52 7.51 8.30 7.65 7.97
7,001 7.15 7.72 7.43 6.37 8.77 7.57 8.36 1.72 8.04
7,201 7.23 7.76 7.49 6.71 8.26 7.49 8.17 7.62 7.89
7,401 7.15 7.67 7.41 6.08 9.15 7.61 8.26 7.59 7.92
7,601 7.14 7.83 7.49 6.86 9.17 8.01 8.25 7.66 7.95
7,801 7.26 7.70 7.48 6.11 8.81 7.46 8.23 7.70 7.96.
8,001 7.23 7.71 7.47 7.16 7.90 7.53 8.15 7.59 7.87
8,201 7.16 7.66 7.41 6.90 8.18 7.54 8.17 1.57 7.87
8,401 7.20 7.65 7.43 7.38 8.40 7.89 8.27 7.67 797
8,601 7.17 7.59 7.38 7.10 8.45 7.78 8.14 7.60 7.87
8,801 7.17 7.69 7.43 7.75 7.64 7.70 8.13 7.52 7.82
9,001 7.14 7.62 7.38 6.33 9.05 7.69 8.23 7.58 7.90
9,201 7.18 7.71 7.44 7.56 8.44 8.00 8.13 7.65 7.89
9,401 7.26 7.56 7.41 6.09 8.27 7.18 8.23 7.60 7.91
9,601 7.21 7.67 7.44 7.68 8.42 8.05 8.13 7.53 7.83
9,801 7.14 7.73 7.44 6.36 8.04 7.20 8.13 7.62 7.88
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Type 65FA60(RHBA)I8M(2.5)

Type 65FA60(RHBA)18M(2.5)

Type 65FA60(RHBA)I8M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.1 No.2

10,001 7.21 7.3 7.47 6.32 8.12 7.22 8.22 7.63 7.93
10,201 7.26 7.69 7.47 6.12 8.36 7.24 8.38 7.61 8.00
10,401 7.20 7.68 7.44 6.28 8.56 7.42 8.39 7.56 7.98
10,601 7.18 772 7.45 7.65 8.99 8.32 8.33 7.64 7.98
10,801 7.18 7.53 7.35 7.05 8.69 7.87 8.34 7.58 7.96
11,001 7.22 7.68 7.45 7.69 8.46 8.08 8.32 7.53 7.93
11,201 7.12 172 7.42 5.53 8.42 6.97 8.37 7.50 7.94
11,401 7.21 7.74 7.47 6.51 8.53 7.52 8.28 7.60 7.94
11,601 7.16 7.67 7.41 6.55 8.65 7.60 8.35 7.55 7.95
11,801 7.19 7.57 7.38 7.27 8.82 8.05 8.30 7.45 7.88
12,001 7.18 7.75 7.46 7.99 9.02 8.51 8.36 7.64 8.00
12,201 7.17 7.63 7.40 7.69 7.97 7.83 8.17 1:57 7.87
12,401 7.17 7.60 7.39 6.87 8.58 7.72 8.26 7.56 7.91
12,601 7.16 7.55 7.36 7.69 8.48 8.08 8.25 7.52 7.88
12,801 7.06 7.74 7.40 6.73 8.66 7.69 8.23 7.55 7.89
13,001 7.16 7.69 7.42 6.40 8.28 7.34 8.15 7.61 7.88
13,201 7.10 7.54 7.32 6.17 7.25 6.71 8.17 7.57 7.87
13,401 7.13 7.68 7.41 6.39 8.73 7.56 8.27 7.57 7.92
13,601 7:13 7.70 7.42 6.47 7.78 7.13 8.14 7.60 7.87
13,801 7.15 7.55 7.35 7.01 7.69 7.35 8.13 7.58 7.85
14,001 7.14 7.65 7.39 6.19 8.82 7.51 8.23 7.52 7.88
14,201 7.12 7.70 7.41 7.60 7.37 7.49 8.13 7.60 7.87
14,401 7.15 7.64 7.39 6.37 8.44 7.40 8.18 7.63 7.90
14,601 7.20 7.62 7.41 7.28 8.14 7.71 8.10 7.49 7.80
14,801 7.16 7.54 7.35 7.41 7.64 7.53 8.11 7.48 7.80
15,001 7.04 7.76 7.40 7.42 8.67 8.04 8.10 7.54 7.82
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Type 65FA60(RHBA)18M(2.5)

Type 65FA60(RHBA)18M(2.5)

Type 65FA60(RHBA)18M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average

No.l No.2 No.l1 No.2 No.1 No.2

15,201 7.23 7.72 7.47 6.57 8.58 7.58 8.03 7.57 7.80
15,401 715 7.68 7.41 7.50 7.45 7.47 7.99 752 7.76
15,601 7.09 7.63 7.36 6.31 7.70 7.01 8.12 7.57 7.85
15,801 7.11 7.67 7.39 6.20 7.51 6.85 8.09 7.53 7.81
16,001 7.15 7.50 7.33 7.67 7.90 7.78 8.06 7.52 7.79
16,201 7.19 1.55 .37 6.46 7.86 7.16 8.02 7.45 7.74
16,401 7.09 7.66 7.37 6.91 7.42 7.16 8.11 7.56 7.83
16,601 7.24 7.58 7.41 5.80 8.64 7.22 8.03 727 7.65
16,801 7.22 7.50 7.36 7.17 7.51 7.34 7.96 7.35 7.65
17,001 7.12 7.63 7.37 7.54 8.55 8.05 8.01 7.30 7.65
17,201 7.08 7.54 7.31 6.27 7.61 6.94 8.09 7:27 7.68
17,401 7.13 7.44 7.29 6.42 7.35 6.98 8.00 7.37 7.68
17,601 7.13 7.49 7.31 5.87 7.87 6.87 7.89 7.36 7.63
17,801 7.13 771 7.42 6.59 8.35 7.47 7.94 7.08 7.51
18,001 7.15 7.57 7.36 6.54 8.71 7.62 7.97 7.34 7.66
18,201 7.11 7.48 7.30 7.00 8.40 7.70 7.89 7.58 7.73
18,401 7.18 7.67 7.42 7.61 7.38 7.50 8.02 7.52 7.717
18,601 7.07 7.75 7.41 5.86 7.74 6.80 8.00 7.48 7.74
18,801 7.09 7.52 7.30 6.11 7.53 6.82 8.02 7.57 7.80
19,001 7.24 7.61 7.43 7.07 8.62 7.84 7.99 7.52 7.75
19,201 7.09 7.59 7.34 7.20 8.03 7.61 7.97 7.54 7.76
19,401 7.06 7.58 7.32 6.72 7.54 7.13 7.94 7.47 7.71
19,601 7.11 7.49 7.30 6.65 8.26 7.46 8.00 7.59 7.79
19,801 7.12 7.52 7.32 7.49 7.83 7.66 7.89 7.54 7.72
20,001 7.10 7.60 7.35 7.08 7.52 7.30 7.86 7.48 7.67
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5)
Frequency 15 Hz Frequency 1.5 Hz Frequency 1.5 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.l No.2 No.1 No.2 No.1 No.2
1 +11.03 10.20 10.62 12.59 12.81 12.70 16.83 14.03 15.43
201 9.58 8.93 9.25 9.29 9.60 9.44 11.08 10.01 10.54
401 7.91 7.84 7.87 7.56 8.22 7.89 8.78 8.11 8.44
601 795 6.88 7.41 7.01 7.89 7.45 7.84 6.92 7.38
801 7.72 6.82 1.27 6.74 7.66 7.20 7233 6.49 6.91
1,001 7.43 6.74 7.08 6.91 7.60 1.25 7:27 6.41 6.84
1,201 7:59 6.65 7.12 7:12 6.74 6.93 7.15 6.35 6.75
1,401 7.49 6.61 7.05 6.89 6.87 6.88 7.23 6.32 6.78
1,601 7.46 6.56 7.01 6.74 6.92 6.83 7.18 6.36 6.77
1,801 7.30 6.51 6.90 6.98 6.80 6.89 7.16 6.28 6.72
2,001 7.25 6.51 6.88 6.89 6.32 6.61 7.06 6.30 6.68
2,201 7.35 6.53 6.94 6.44 6.34 6.39 7.06 6.27 6.66
2,401 6.55 6.48 6.52 6.79 6.85 6.82 7.11 6.25 6.68
2,601 7.09 6.45 6.77 6.77 6.44 6.60 7.01 6.23 6.62
2,801 6.86 6.44 6.65 6.79 7.16 6.97 7.08 6.24 6.66
3,001 6.32 6.42 6.37 6.67 7.12 6.90 7.09 6.19 6.64
3,201 6.69 6.47 6.58 6.73 6.94 6.83 7.08 6.25 6.67
3,401 7.56 6.46 7.01 6.57 6.85 6.71 7.05 6.22 6.63
3,601 7.05 6.40 6.73 6.56 6.89 6.72 7.09 6.24 6.67
3,801 7.78 6.42 7.10 6.75 6.96 6.86 7.03 6.22 6.62
4,001 6.97 6.33 6.65 7.26 6.76 7.01 7.05 6.19 6.62
4,201 6.61 6.39 6.50 7.04 6.76 6.90 7.07 6.24 6.66
4,401 8.08 6.32 7.20 6.42 7.00 6.71 7.06 6.25 6.66
4,601 6.12 6.29 6.21 6.75 7.04 6.90 7.03 6.19 6.61
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) Type 65FA100 18M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample | Sample | Average

No.l No.2 No.l No.2 No.l No.2

4,801 7.75 6.37 7.06 6.85 6.91 6.88 7.02 6.21 6.62
5,001 6.77 6.33 6.55 6.88 7.05 6.96 7.04 6.25 6.64
5,201 7.14 6.35 6.75 6.61 6.69 6.65 7.03 6.25 6.64
5,401 7.46 6.39 6.93 6.75 6.58 6.67 6.95 6.23 6.59
5,601 6.17 6.34 6.26 6.89 7.00 6.94 7.00 6.18 6.59
5,801 7.89 6.33 7.11 6.65 6.62 6.64 7.05 6.22 6.63
6,001 6.25 6.37 6.31 6.73 7.06 6.90 7.02 6.20 6.61
6,201 6.39 6.39 6.39 6.69 6.93 6.81 6.97 6.23 6.60
6,401 6.41 6.39 6.40 6.70 6.69 6.69 7.04 6.20 6.62
6,601 6.22 6.37 6.29 6.81 6.94 6.87 7.07 6.24 6.65
6,801 7.33 6.30 6.82 6.64 7.07 6.85 7.04 6.24 6.64
7,001 6.93 6.31 6.62 6.63 6.89 6.76 7.03 6.25 6.64
7,201 6.63 6.31 6.47 6.66 6.93 6.79 7.07 6.20 6.64
7,401 6.50 6.30 6.40 6.63 6.88 6.76 7.05 6.26 6.66
7,601 7.38 6.35 6.87 6.62 7.07 6.84 7.01 6.19 6.60
7,801 6.13 6.26 6.20 6.71 7.01 6.86 7.01 6.21 6.61
8,001 6.24 6.27 6.25 6.62 6.98 6.80 7.05 6.26 6.66
8,201 7.14 6.28 6.71 6.72 6.98 6.85 7.05 6.26 6.66
8,401 6.34 6.28 6.31 6.59 6.80 6.70 6.97 6.19 6.58
8,601 7.00 6.28 6.64 6.62 6.73 6.68 7.03 6.21 6.62
8,801 7.32 6.31 6.81 6.53 6.98 6.76 7.06 6.25 6.65
9,001 6.88 6.36 6.62 6.63 6.80 6.72 7.00 6.18 6.59
9,201 7.01 6.39 6.70 6.54 7.04 6.79 7.05 6.26 6.65
9,401 6.91 6.35 6.63 6.59 7.04 6.82 7.05 6.26 6.66
9,601 6.22 6.30 6.26 6.67 6.97 6.82 7.00 6.20 6.60
9,801 7.30 6.24 6.77 6.52 6.91 6.71 7.03 6.17 6.60
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample Sample | Average
No.1 No.2 No.1 No.2 No.1 No.2

10,001 .6.86 6.20 6.53 6.60 6.77 6.68 7.03 6.20 6.62
10,201 7.34 6.26 6.80 6.57 6.64 6.60 7.09 6.21 6.65
10,401 6.49 6.16 6.32 6.49 6.89 6.69 7.07 6.23 6.65
10,601 6.58 6.19 6.39 6.62 6.89 6.75 7.07 6.16 6.62
10,801 6.73 6.23 6.48 6.64 6.79 6.71 7.09 6.22 6.65
11,001 7.00 6.24 6.62 6.53 7.02 6.78 7.05 6.27 6.66
11,201 6.28 6.30 6.29 6.54 6.63 6.59 6.98 6.16 6.57
11,401 6.04 6.26 6.15 6.59 6.88 6.74 7.05 6.17 6.61
11,601 6.89 6.26 6.57 6.62 6.77 6.70 7.07 6.23 6.65
11,801 6.37 6.30 6.34 6.49 6.96 6.72 7.06 6.20 6.63
12,001 6.27 6.30 6.28 6.52 6.73 6.63 6.98 6.15 6.57
12,201 6.67 6.27 6.47 6.62 6.93 6.77 7.02 6.18 6.60
12,401 6.48 6.28 6.38 6.48 6.98 6.73 7.03 6.22 6.62
12,601 7.00 6.21 6.60 6.55 6.80 6.67 7.05 6.18 6.62
12,801 6.11 6.23 6.17 6.49 6.77 6.63 7.01 6.10 6.56
13,001 6.64 6.19 6.41 6.56 6.95 6.76 7.07 6.20 6.63
13,201 6.64 6.21 6.42 6.63 6.35 6.49 7.09 6.20 6.64
13,401 6.83 6.19 6.51 6.49 7.03 6.76 7.00 6.18 6.59
13,601 7.08 6.19 6.64 6.52 6.98 6.75 7.02 6.18 6.60
13,801 6.50 6.21 6.36 6.62 6.73 6.68 7.02 6.20 6.61
14,001 6.00 6.21 6.10 6.43 6.97 6.70 7.00 6.22 6.61
14,201 6.15 6.25 6.20 6.51 6.84 6.68 6.97 6.12 6.55
14,401 6.66 6.22 6.44 6.57 6.61 6.59 6.98 6.16 6.57
14,601 6.84 6.29 6.56 6.60 6.69 6.64 7.07 6.16 6.61
14,801 6.47 6.17 6.32 6.44 6.94 6.69 7.01 6.16 6.59
15,001 6.73 6.27 6.50 6.61 6.60 6.60 6.98 6.15 6.57
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5)

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average

No.l No.2 No.l No.2 No.1 No.2

15,201 6.97 6.27 6.62 6.42 6.74 6.58 7.04 6.17 6.60
15,401 6.20 6.29 6.25 6.50 6.89 6.69 7.06 6.21 6.64
15,601 6.29 6.14 6.21 6.58 6.88 6.73 6.98 6.17 6.57
15,801 6.82 6.20 6.51 6.44 6.92 6.68 6.99 6.16 6.58
16,001 6.83 6.17 6.50 6.60 6.70 6.65 6.99 6.20 6.59
16,201 6.09 6.20 6.15 6.45 6.73 6.59 6.99 6.17 6.58
16,401 6.40 6.18 6.29 6.59 6.86 6.72 6.90 6.12 6.51
16,601 6.23 6.14 6.19 6.42 6.81 6.61 7.00 6.15 6.58
16,801 6.61 6.20 6.41 6.60 6.59 6.60 7.05 6.17 6.61
17,001 6.49 6.21 6.35 6.59 6.60 6.59 7.00 6.10 6.55
17,201 6.85 6.21 6.53 6.62 6.69 6.65 6.97 6.09 6.53
17,401 6.11 6.30 6.21 6.43 6.79 6.61 6.92 6.09 6.51
17,601 6.16 6.25 6.21 6.43 6.80 6.62 7.00 6.12 6.56
17,801 6.61 6.17 6.39 6.55 6.56 6.55 6.92 6.13 6.53
18,001 6.60 6.20 6.40 6.52 6.77 6.64 7.01 6.14 6.57
18,201 6.41 6.19 6.30 6.59 6.70 6.64 6.96 6.18 6.57
18,401 6.48 6.22 6.35 6.44 6.83 6.64 6.99 6.17 6.58
18,601 6.89 6.13 6.51 6.62 6.70 6.66 7.01 6.12 6.56
18,801 6.44 6.13 6.28 6.49 6.69 6.59 6.93 6.11 6.52
19,001 6.22 6.21 6.21 6.38 6.56 6.47 7.03 6.13 6.58
19,201 6.44 6.16 6.30 6.40 6.79 6.59 7.00 6.21 6.60
19,401 6.30 6.23 6.26 6.56 6.55 6.56 7.01 6.13 6.57
19,601 6.61 6.26 6.44 6.60 6.70 6.65 7.03 6.16 6.59
19,801 6.48 6.23 6.35 6.49 6.73 6.61 7.05 6.15 6.60
20,001 6.28 6.24 6.26 6.47 6.75 6.61 6.95 6.14 6.55
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ad = a
WONY AU 1.0 Hz

Type Epoxy Type Epoxy Type Epoxy

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm

No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement

Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.1 No.2 No.1 No.2 No.1 No.2

1 12.30 10.06 11.18 13.99 10.06 12.02 12.88 13.98 13.43
201 7.61 6.80 7.21 6.73 5.00 5.86 5.84 5.45 5.64
401 6.45 6.35 6.40 6.28 4.32 5:30 5.70 5.14 5.42
601 5.98 5.65 5.82 6.11 4.00 5.05 5.67 5.15 5.41
801 5.84 5.64 5.74 6.00 3.80 4.90 5.50 4.87 5.19
1,001 5.58 5.68 5.63 5.79 3.62 4.71 5.50 4.78 5.14
1,201 5.47 5.47 5.47 5.81 3.61 4.71 5.50 491 5.20
1,401 5.36 5.33 535 5.88 3.57 4.73 5.39 4.80 5.09
1,601 5.37 5.22 5.30 5.83 3.53 4.68 5.38 4.87 5.12
1,801 5.24 5.22 5.23 5.69 3.47 4.58 5.37 4.71 5.04
2,001 5.09 5.13 5.11 5.63 3.39 451 5.45 4.75 5.10
2,201 4.93 5.07 5.00 5.56 3.31 4.43 5.46 4.72 5.09
2,401 4.97 4.99 498 5.63 3.38 4.50 5.40 4.62 5.01
2,601 4.83 4.92 4.87 5.61 3.42 4.52 5.36 4.66 5.01
2,801 4.87 4.85 4.86 5.59 3.30 4.44 5.22 4.54 4.88
3,001 4.85 4.78 4.81 5.61 3.31 4.46 5.26 4.55 491
3,201 4.87 4.76 4.81 5.58 3.34 4.46 5.24 4.63 4.93
3,401 4.80 4.76 4.78 5.46 3.27 4.36 5.33 4.50 491
3,601 4.66 4.73 4.69 5.42 3.22 432 5.29 4.54 4.92
3,801 4.68 4.65 4.67 5.38 3.22 4.30 5.27 4.42 4.85
4,001 4.59 4.65 4.62 5.42 3.24 4.33 5.24 435 4.80
4,201 4.67 4.65 4.66 5.39 3.25 432 5.14 4.34 4.74
4,401 4.62 4.59 4.60 5.42 3.27 4.35 5.27 432 4.80
4,601 457 4.60 4.58 5.44 - 3.23 4.34 5.22 4.42 4.82
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ad Py P ]
DWDNY AN 1.0 Hz (MD)

Type Epoxy Type Epoxy Type Epoxy

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample Sample | Average
No.l No.2 No.l No.2 No.l No.2

4,801 | . 4.59 4.57 4.58 5.46 3.27 437 5.25 4.49 4.87
5,001 4.59 4.63 4.61 5.43 3.20 431 5.18 4.39 4.79
5,201 4.46 4.56 4.51 533 3:22 4.27 5.17 4.20 4.68
5,401 4.50 4.60 4.55 5.34 3.16 4.25 5.24 4.38 4.81
5,601 4.41 4.59 4.50 5:39 3.21 4.30 5.21 439 4.80
5,801 4.53 458 4.56 5:32 3.15 4.23 5.17 4.28 4.73
6,001 4.57 4.5] 4.54 5.46 3.17 431 5.12 431 4.72
6,201 4.43 4.56 4.49 5.32 3.23 4.27 5.20 4.16 4.68
6,401 4.46 4.57 451 5.36 3:15 425 5.28 4.34 4.81
6,601 4.42 4.55 4.49 5.36 3.13 425 5.17 425 4.71
6,801 4.45 4.57 4.51 5.30 3.14 422 5.16 422 4.69
7,001 4.43 4.55 4.49 5.31 3.15 423 5.20 4.20 4.70
7,201 4.46 4.56 4.51 5.39 3.18 428 5.16 427 4.72
7,401 438 451 4.44 5:35 3.19 427 5:17 4.17 4.67
7,601 4.44 4.58 4.51 5.32 3.17 4.24 5.16 4.18 4.67
7,801 4.48 4.55 451 5.24 3.13 4.19 5.18 4.22 4.70
8,001 4.33 4.59 4.46 527 3.09 4.18 5:27 4.04 4.65
8,201 434 4.56 4.45 5.26 3.06 4.16 5.20 4.19 4.69
8,401 438 4.54 4.46 5.23 3.12 4.18 5.16 423 4.69
8,601 441 4.45 4.43 5.29 3.11 4.20 5.15 4.15 4.65
8,801 437 4.50 4.44 5.26 3.13 4.19 5.14 4.14 4.64
9,001 4.40 4.47 4.43 5.31 3.16 424 5.22 4.19 4.71
9,201 4.44 4.56 4.50 5.35 3.15 4.25 5.21 420 4.71
9,401 437 4.54 4.46 5.24 3.16 4.20 5.19 4.07 4.63
9,601 431 4.54 4.42 5.26 3.11 4.19 5.20 4.14 4.67
9,801 4.40 4.52 4.46 5.17 3.06 4.12 5.19 4.11 4.65
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ad a & '
NN AIUD 1.0 Hz (7D)

Type Epoxy Type Epoxy Type Epoxy

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample Sample | Average
No.1 No.2 No.1 No.2 No.l No.2

10,001 | - 4.36 4.45 4.41 5.23 3.11 4.17 5.15 422 4.68
10,201 433 4.43 4.38 5.23 3.14 4.18 5.07 421 4.64
10,401 4.30 4.44 437 5.26 3.15 421 515 4.16 4.66
10,601 438 4.47 4.43 5.38 3.07 4.23 5.20 4.13 4.66
10,801 4.43 4.51 4.47 5.28 297 4.13 5.24 4.08 4.66
11,001 4.29 4.50 4.40 5.26 3.13 4.20 5.25 4.06 4.65
11,201 431 4.54 4.42 5.24 3.05 4.14 5.13 4.13 4.63
11,401 427 451 4.39 5.18 3.09 4.14 5.04 428 4.66
11,601 435 4.45 4.40 5:22 3.10 4.16 5.08 4.13 460
11,801 433 4.45 4.39 5.24 313 4.18 5.15 4.19  4.67
12,001 4.34 4.48 441 5.26 3.12 4.19 5.09 423 4.66
12,201 431 4.52 4.41 5.26 3.12 4.19 5.18 4.12 4.65
12,401 4.25 4.45 4.35 5211 3.06 4.13 5.13 4.12 4.63
12,601 4.27 4.54 4.41 5.19 3.08 4.13 5.19 4.16 4.67
12,801 435 4.50 4.43 5.26 3.00 4.13 5.14 4.13 4.63
13,001 428 4.46 437 5.25 3.05 4.15 5.14 4.18 4.66
13,201 4.37 4.48 4.42 5:23 3.11 4.17 5.08 4.16 4.62
13,401 441 4.44 4.43 5.24 3.10 4.17 5.08 4.18 4.63
13,601 4.30 4.50 4.40 5.18 3.06 4.12 5.13 4.08 4.61
13,801 432 4.45 438 5.23 3.12 4.17 5.14 4.11 4.62
14,001 432 4.53 443 5.15 3.03 4.09 5.14 4.03 4.59
14,201 4.26 4.44 4.35 5.16 2.99 4.08 5.05 4.11 458
14,401 430 4.45 438 5.25 3.06 4.15 5.04 4.09 4.57
14,601 427 442 4.35 5.36 3.06 421 5.09 4.13 4.61
14,801 4.36 4.43 4.39 5.29 3.09 4.19 5.09 4.12 4.60
15,001 4.29 4.48 438 5.18 3.09 4.13 5.17 4.04 4.61
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Type Epoxy Type Epoxy Type Epoxy

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm | Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample | Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.1 No.2 No.1 No.2 No.l No.2

15,201 4.34 4.51 4.43 5522 3.07 4.14 5.13 4.06 4.59
15,401 4.32 4.48 4.40 5:21 2.99 4.10 Seld 4.03 4.60
15,601 4.34 4.50 4.42 5.17 3.10 4.13 5.11 4.05 4.58
15,801 435 4.47 4.41 5.21 3.04 4.12 5.07 4.13 4.60
16,001 4.40 4.42 4.41 5:21 3.07 4.14 5.08 4.08 4.58
16,201 4.30 4.44 437 5.26 3.09 4.18 5.09 4.16 4.62
16,401 4.34 4.44 4.39 5.20 3.04 4.12 5.02 421 4.62
16,601 4.20 4.44 4.32 5.19 2.98 4.08 5.13 4.08 461
16,801 4.28 4.46 4.37 5.21 3.02 4.12 5.12 4.00 4.56
17,001 431 4.47 4.39 5.22 3.01 4.11 5.10 4.04 4.57
17,201 4.20 4.47 4.34 5.17 3.03 4.10 5.06 4.09 4.58
17,401 431 4.47 | 4.39 5.29 2.97 4.13 5.10 4.09 4.60
17,601 4.32 4.46 4.39 5.25 3.07 4.16 5.13 4.17 4.65
17,801 4.32 4.44 4.38 5.24 3.10 4.17 4.98 4.15 4.56
18,001 4.28 4.44 4.36 5.22 2.98 4.10 5.09 4.08 4.59
18,201 4.32 448 4.40 5123 2.99 4.11 5.14 4.07 4.60
18,401 4.29 4.51 4.40 5:12 3.00 4.06 5.04 4.07 4.56
18,601 4.25 4.47 4.36 5.20 297 4.08 5.06 4.03 4.55
18,801 4.32 4.41 4.37 5.19 3.02 4.11 5.04 4.15 4.60
19,001 4.29 4.40 435 5.23 3.01 4.12 5.02 4.10 4.56
19,201 433 4.47 4.40 5.25 3.04 4.14 5.15 4.12 4.63
19,401 4.34 4.42 438 5.17 3.14 4.16 5.05 4.12 4.59
19,601 4.25 4.48 4.37 5.17 3.09 4.13 5.06 3.99 4.53
19,801 4.27 4.51 4.39 4.89 2.98 3.94 5.08 4.03 4.56
20,001 4.28 4.45 4.36 4.88 2.99 3.94 5.11 4.12 4.61
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A72700 1.0 Hz

Type Controlled Concrete | Type Controlled Concrete | Type Controlled Concrete
Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l No.2 No.1 No.2 No.1 No.2
1 © 998 10.59 10.28 11.33 11.55 11.44 12.02 11.56 11.79
201 8.48 8.95 8.72 9.49 9.55 9.52 10.61 9.99 10.30
401 8.39 8.40 8.39 8.85 8.92 8.89 9.31 8.91 9.11
601 8.30 8.29 8.29 8.73 8.93 8.83 9.30 8.82 9.06
801 8.14 8.43 8.28 8.65 8.90 8.78 9411 8.69 8.90
1,001 8.10 8.30 8.20 8.49 8.79 8.64 9.03 8.58 8.81
1,201 8.08 8.23 8.16 8.39 8.69 8.54 8.86 8.57 8.72
1,401 8.20 8.23 8.22 8.52 8.61 8.57 8.78 8.35 8.57
1,601 8.09 8.31 8.20 8.54 8.51 8.53 8.81 8.34 8.58
1,801 8.01 8.17 8.09 8.37 8.43 8.40 8.70 8.23 8.46
2,001 7.91 8.15 8.03 8.37 8.58 8.48 8.59 8.20 8.39
2,201 7.87 8.22 8.04 8.28 8.52 8.40 8.46 8.15 8.31
2,401 8.07 8.15 8.11 8.20 8.49 8.34 8.43 8.12 8.28
2,601 8.01 8.14 8.08 8.16 8.67 8.41 8.36 8.14 8.25
2,801 7.93 8.10 8.02 8.03 8.65 8.34 8.38 8.18 8.28
3,001 7.94 8.07 8.00 7.97 8.83 8.40 8.33 8.05 8.19
3,201 8.00 8.13 8.07 7.92 8.74 8.33 8.21 7.99 8.10
3,401 7.98 8.05 8.02 7.85 8.48 8.17 8.21 7.95 8.08
3,601 7.85 8.18 8.01 7.84 8.41 8.12 8.06 7.86 7.96
3,801 7.83 8.13 7.98 1.75 8.41 8.08 8.05 7.93 7.99
4,001 1.75 7.99 7.87 7.70 8.64 8.17 8.03 7.93 7.98
4,201 7.81 8.02 7.92 7.64 8.69 8.17 8.04 7.94 7.99
4,401 7.76 8.11 7:93 7.48 8.32 7.90 7.98 7.87 7.93
4,601 7.80 8.06 7.93 7.48 8.76 8.12 7.94 7.83 7.88
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A0 1.0 Hz (AD)

Type Controlled Concrete | Type Controlled Concrete Type Controlled Concrete

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample | Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l1 No.2 No.1 No.2 No.l No.2

4,801 -7.80 8.02 7.91 7.49 9.07 8.28 7.87 7.79 7.83
5,001 7.82 8.16 799 7.49 8.62 8.05 7.79 1.17 7.78
5,201 7.71 8.19 7.95 7.39 8.78 8.08 7.80 7.79 7.80
5,401 7.63 8.11 7.87 7.42 8.22 7.82 275 7.87 7.81
5,601 7.54 8.03 7.19 27 8.83 8.05 7.76 7.83 7.80
5,801 7.58 8.03 7.81 7.18 8.28 7.73 7.69 7.80 775
6,001 7.53 8.07 7.80 7.19 8.44 7.81 7.69 7.76 113 -
6,201 7.56 8.18 7.87 7.18 8.77 7.97 7.69 7.74 7.71
6,401 7.60 8.22 7.91 7.24 8.13 7.69 7.67 7.68 7.67
6,601 7.65 8.12 7.89 7.30 8.01 7.66 7.59 7.67 7.63
6,801 7.51 8.11 7.81 7.17 8.37 1717 7.67 7.72 7.69
7,001 7.36 8.16 7.76 719 8.87 8.03 7.61 7.72 7.66
7,201 7.42 8.16 7.79 7.16 8.89 8.03 7.55 7.71 7.63
7,401 7.36 8.07 7.72 7.09 8.15 7.62 7.65 7.76 7.70
7,601 7.55 8.12 7.83 7.08 8.69 7.88 7.53 7.70 7.62
7,801 7.41 8.12 7.76 7.20 8.83 8.02 7.59 7.68 7.63
8,001 7.46 8.09 7.77 7.17 8.59 7.88 7.56 7.63 759
8,201 7.24 8.11 7.68 7.09 8.83 7.96 7.46 7.61 7.53
8,401 7.20 8.05 7.62 7.12 8.15 7.64 7.51 7.66 7.58
8,601 7.16 8.12 7.64 6.97 8.03 7.50 7.48 7.62 7.55
8,801 7.24 8.15 7.69 6.98 8.14 7.56 7.47 7.64 7.55
9,001 7.41 8.09 7.75 7.00 8.55 1.77 7.52 7.61 7.56
9,201 7.23 8.12 7.67 7.08 8.54 7.81 7.46 7.55 7.51
9,401 7.14 8.15 7.64 7.12 8.15 7.64 7.49 7.54 7.52
9,601 7.19 8.09 7.64 7.12 8.46 7.79 7.50 7.54 7.52
9,801 7.11 8.16 7.63 7.06 8.34 7.70 7.48 7.57 7.53
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A72700 1.0 Hz (#10)

Type Controlled Concrete | Type Controlled Concrete Type Controlled Concrete

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 0.50 mm | Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample Sample | Average
No.l No.2 No.l No.2 No.l No.2

10,001 730 8.09 7.69 6.96 8.63 7.80 7.49 7.56 7.52
10,201 7.19 8.16 7.68 7.04 8.01 7.52 7.44 7.49 7.47
10,401 7.13 8.07 7.60 6.89 8.50 7.69 7.47 7.51 7.49
10,601 7.21 8.11 7.66 7.06 8.02 7.54 7.42 7.46 7.44
10,801 7.11 8.17 7.64 7.00 8.21 7.60 7.50 7.42 7.46
11,001 7.02 8.09 7.56 7.08 8.52 7.80 7.43 7.50 7.47
11,201 7.19 8.19 7.69 7.01 8.34 7.68 7.40 7.49 7.44
11,401 712 8.08 7.60 6.93 8.07 7.50 7.38 7.49 7.44
11,601 7.17 8.14 7.66 6.95 8.56 7.76 7.45 7.49 7.47
11,801 7.00 8.07 7.54 6.98 8.52 715 137 7.43 7.40
12,001 7.16 8.14 7.65 6.91 7.90 7.40 7.39 7.40 7.39
12,201 7.24 8.15 7.70 6.94 7.80 737 7.32 7.38 735
12,401 7.15 8.13 7.64 6.96 8.58 777 7.35 7.40 7.37
12,601 6.90 8.06 7.48 6.95 8.53 7.74 137 7.38 7.37
12,801 6.90 8.09 7.49 7.02 =77 7.39 7.34 7.39 7.36
13,001 6.90 8.12 7.51 7.35 7.70 7.52 7.34 7.38 7.36
13,201 7.08 8.07 757 6.91 8.49 7.70 7.35 7.35 7.35
13,401 7.01 8.06 7.54 6.96 8.57 7.77 7.36 7.37 7.37
13,601 7.06 8.12 7.59 6.99 8.61 7.80 7.33 7.36 7.34
13,801 6.94 8.16 7.55 6.97 8.54 1.75 7.34 7.39 7.36
14,001 6.99 8.06 7.52 7.07 8.60 7.83 7.29 7.35 7.32
14,201 6.91 8.02 7.47 6.96 7.88 7.42 731 7.36 7.34
14,401 6.97 8.11 7.54 6.95 7.68 7.31 7.34 7.32 7.33
14,601 6.97 7.97 7.47 6.87 8.62 7.75 7.36 7.38 7.37
14,801 7.04 7.86 7.45 6.94 8.42 7.68 7.33 7.30 7.32
15,001 6.95 7.88 7.42 6.94 8.44 7.69 7.27 7.32 7.30
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A0 1.0 Hz (70)

Type Controlled Concrete | Type Controlled Concrete Type Controlled Concrete

Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz

Slip 050 mm | Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample Sample | Average
No.l No.2 No.l No.2 No.l No.2

15,201 7.06 7.95 7.50 6.98 8.22 7.60 7.38 7.29 7.33
15,401 7.07 7.99 7.53 7.06 8.21 7.63 7.28 7.19 7.23
15,601 6.84 7.91 7.37 6.98 8.41 7.70 7.31 7.28 7.29
15,801 6.97 7.96 7.47 6.92 8.09 7.51 7.29 7.32 7.31
16,001 6.82 7.88 735 7.02 7.69 7.35 7.36 7.30 7.33
16,201 6.93 7.89 7.41 6.94 7.60 7.27 7.30 7.29 7.30
16,401 6.97 8.03 7.50 6.95 8.56 7.76 7.37 7.23 7.30
16,601 6.96 8.01 7.48 7.05 8.33 7.69 7.34 7.21 7.28
16,801 6.82 7.98 7.40 7.00 8.30 7.65 7.27 7.26 7.27
17,001 6.80 7.88 7.34 7.00 8.21 7.61 7.25 7.21 7.23
17,201 6.83 7.84 7.33 7.00 1.77 7.38 7.25 7.19 7.22
17,401 6.94 7.96 7.45 6.94 7.69 7.32 7.24 7.23 7.23
17,601 6.85 7.84 7.35 6.98 8.07 7.52 7.27 7.18 7.22
17,801 6.95 7.95 7.45 7.02 8.08 7.55 7.32 7.23 7.27
18,001 6.87 7.96 7.41 6.98 8.40 7.69 7.24 7.18 7.21
18,201 6.99 7.93 7.46 7.00 8.09 7.55 7.30 7.19 7.25
18,401 6.83 7.87 7.35 6.94 8.18 7.56 7.25 7.17 7.21
18,601 6.89 8.01 7.45 6.93 7.81 7.37 <1.23 7.17 7.20
18,801 6.99 7.82 7.41 6.89 8.60 7.74 7.25 7.28 7.26
19,001 6.81 7.79 7.30 7.00 7.87 7.43 7.32 7.19 7.26
19,201 7.02 7.78 7.40 6.95 7.84 7.40 7.27 7.15 7.21
19,401 7.01 7.80 7.40 7.06 8.11 7.59 7.22 7.06 7.14
19,601 6.85 7.92 7.39 6.95 7.88 7.42 7.25 7.08 7.16
19,801 6.96 7.79 7.38 7.00 8.22 7.61 7.30 7.12 7.21
20,001 6.86 7.80 7.33 6.97 8.17 7.57 7.21 7.04 7.12
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A7UD 1.5 Hz

Type Controlled Concrete | Type Controlled Concrete Type Controlled Concrete

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm

No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement

Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l No.2 No.l No.2 No.l No.2

1 11825 10.29 10.77 11.39 12.27 11.83 12.41 11.86 12.13
201 10.25 9.03 9.64 10.14 10.29 10.21 10.35 9.35 9.85
401 10.03 8.90 9.46 9.81 9.80 9.80 9.94 8.46 9.20
601 9.96 8.80 9.38 9.68 9.50 9.59 9.55 8.38 8.96
801 9.88 8.63 9.26 9.35 9.37 9.36 9.23 8.25 8.74
1,001 9.85 7.78 8.81 9.26 9.36 9.31 8.89 8.14 8.52
1,201 9.89 8.19 9.04 8.97 9.04 9.00 8.73 7.93 8.33
1,401 9.61 8.26 8.93 8.89 9.45 9.17 8.74 7.93 833
1,601 9.84 7.86 8.85 8.74 9.19 8.97 8.40 7.92 8.16
1,801 10.04 7.29 8.66 8.51 9.45 8.98 8.76 7.81 8.29
2,001 10.09 7.94 9.02 8.40 9.26 8.83 8.56 7.78 8.17
2,201 9.80 7.90 8.85 8.73 9.38 9.05 8.46 7.73 8.10
2,401 9.76 175 8.76 8.54 9.68 9.11 8.65 7.71 8.18
2,601 9.74 7.39 8.56 8.63 9.31 8.97 8.78 7.73 8.25
2,801 8.89 8.69 8.79 8.66 9.20 8.93 8.13 1.77 7.95
3,001 9.01 7.22 8.11 9.01 8.59 8.80 8.00 7.64 7.82
3,201 9.09 7.94 8.51 8.85 8.47 8.66 7.89 7.59 7.74
3,401 8.90 7.49 8.20 8.87 8.88 8.88 7.55 7.46 7.50
3,601 8.21 8.37 8.29 8.54 9.12 8.83 8.64 7.53 8.09
3,801 9.26 6.77 8.01 8.90 8.80 8.85 7.76 7.53 7.64
4,001 7.95 8.24 8.10 8.70 8.29 8.49 8.65 7.54 8.09
4,201 8.14 8.38 8.26 8.66 8.94 8.80 7.82 7.47 7.65
4,401 8.94 6.35 7.64 8.52 8.90 8.71 8.24 7.43 7.83
4,601 7.77 8.50 8.14 8.66 8.27 8.47 8.53 7.50 8.01
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Type Controlled Concrete | Type Controlled Concrete Type Controlled Concrete
Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)
Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l No.2 No.1 No.2 No.l No.2
4,801 | . 833 8.34 8.33 8.80 8.23 8.51 7.65 7.39 7.52
5,001 8.42 7.00 7.71 8.34 8.16 8.25 7.83 7.38 7.60
5,201 8.30 7.65 7.97 8.75 8.44 8.59 7.84 7.40 7.62
5,401 8.33 8.33 8.33 8.65 8.18 8.42 7.30 7.47 7.38
5,601 8.30 7.85 8.07 8.60 7.98 8.29 7.87 7.43 7.65
5,801 8.77 175 8.26 8.34 7.88 8.11 8.07 7.41 7.74
6,001 8.62 7.15 7.89 8.50 7.78 8.14 7.44 7.37 7.41
6,201 8.61 7.12 7.86 8.18 7.40 7.79 7.79 7.34 7.57
6,401 8.00 6.88 7.44 8.32 7.92 8.12 7.78 7.34 7.56
6,601 8.24 7.72 7.98 9.24 7.45 8.34 7.95 7.29 7.62
6,801 8.61 6.67 7.64 8.92 7.46 8.19 8.14 7.33 7.73
7,001 8.19 7.90 8.05 8.50 7.83 8.16 7.71 7.33 7.52
7,201 7.77 7.08 7.42 9.26 7.36 8.31 7.68 7.32 7.50
7,401 7.98 7.29 7.64 197 7.50 7.74 7.90 7.37 7.63
7,601 8.15 8.04 8.10 7.97 7.61 7.79 7.43 7:31 7.37
7,801 7.79 8.08 7.94 8.89 7.00 7.95 7.15 7.29 7.22
8,001 8.35 6.83 7.59 8.65 7.07 7.86 7.91 7.24 7.58
8,201 7.60 7.38 7.49 8.52 7.35 7.94 7.19 7.22 7.21
8,401 7.39 8.09 7.74 8.98 7.26 8.12 7.48 7.23 7.36
8,601 7.53 8.14 7.84 7.92 7.44 7.68 7.81 7.23 7.52
8,801 8.14 7.65 7.89 9.00 6.83 7.91 7.70 7.25 7.48
9,001 8.30 6.36 7.33 7.61 7.54 7.58 8.03 7.23 7.63
9,201 8.04 6.53 7.29 8.73 6.88 7.81 7.64 7.17 7.41
9,401 8.32 7.12 7.72 7.89 7.31 7.60 7.78 7.16 7.47
9,601 7.36 7.31 7.34 9.01 7.39 8.20 7.66 7.16 7.41
9,801 8.08 7.47 7.78 8.30 7.39 7.85 7.90 7.19 7.55
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A7270D 1.5 Hz (79)

Type Controlled Concrete Type Controlled Concrete Type Controlled Concrete

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample | Sample | Average | Sample | Sample | Average
No.l No.2 No.1 No.2 No.l No.2

10,001 | 8.29 7.03 7.66 7.83 7.20 7.51 7.94 7.17 7.56
10,201 7.98 6.45 722 8.77 7.31 8.04 7.88 7.11 7.49
10,401 8.17 7.60 7.89 8.90 7.38 8.14 7.35 7.13 7.24
10,601 7.14 7.30 7.22 8.80 7.22 8.01 7.53 7.08 7.31
10,801 7.71 7.99 7.85 8.21 6.99 7.60 7.23 7.05 7.14
11,001 7.09 7.48 7.29 8.87 7.29 8.08 7.19 7.12 7.15
11,201 7.89 7.53 7.71 7.80 7.38 7.59 777 7.11 7.44
11,401 7.48 7.00 7.24 8.58 7.24 7.91 7.43 7.11 7.27
11,601 7.63 7.50 7.56 8.59 7.24 791 7.92 7.11 7.52
11,801 7.67 7:15 7.41 7.82 7.25 7.54 7.54 7.05 7.30
12,001 8.27 7.34 7.80 8.46 7.23 7.85 7.83 7.02 7.43
12,201 7.46 7.95 7.71 7.96 6.86 7.41 7.53 7.00 7.27
12,401 7.73 6.77 7.25 8.55 7.16 7.85 7.20 7.02 7.11
12,601 7.69 8.00 7.84 8.75 6.71 7.73 7.98 7.00 7.49
12,801 7.42 7.34 7.38 8.49 7.23 7.86 7.52 7.02 7.27
13,001 7.71 6.71 7.21 8.21 6.87 7.54 7.97 7.00 7.39
13,201 7.74 7.78 7.76 7.90 6.70 7.30 6.99 6.98 6.98
13,401 7.06 7.16 7.11 7.79 7.09 7.44 6.88 7.00 6.94
13,601 7.84 7.48 7.66 7.89 6.70 7.29 7.00 6.98 6.99
13,801 7.23 7.34 7.29 7.77 6.97 7.37 7.72 7.01 7.37
14,001 7.16 7.34 7.25 8.54 6.64 7.59 7.49 6.98 7.23
14,201 7.92 6.45 7.18 7.85 6.56 7.20 6.93 6.99 6.96
14,401 7.41 15 7.28 8.22 6.99 7.60 7.00 6.95 6.98
14,601 7.17 7.62 7.40 8.70 7.05 7.88 7.02 7.01 7.01
14,801 7.06 7.17 7.12 7.38 7.05 7.22 7.11 6.93 7.02
15,001 7.05 7.20 7.13 8.50 6.87 7.68 7.36 6.95 7.16
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A2UD 1.5 Hz (AD)

Type Controlled Concrete | Type Controlled Concrete Type Controlled Concrete

Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz

Slip 0.50 mm | Slip 0.75 mm Slip 1.00 mm
No. of Bond Strength Decrement Bond Strength Decrement Bond Strength Decrement
Cycles (MPa) (MPa) (MPa)

Sample Sample | Average | Sample Sample | Average | Sample | Sample | Average
No.l No.2 No.l No.2 No.l No.2

15201 6.92 7.75 7.34 8.31 7.21 7.76 7.38 6.92 7.15
15,401 8.16 7.03 7.59 8.47 7.00 7.74 6.83 6.83 6.83
15,601 7.00 7.06 7.03 8.19 6.55 7.37 6.95 6.95 6.95
15,801 7.05 7.46 7.25 8.26 6.84 7.55 6.93 6.93 6.93
16,001 7.60 6.92 7.26 8.49 7.05 i) 6.92 6.92 6.92
16,201 7.89 7.26 7.58 8.37 6.42 7.40 6.93 6.93 6.93
16,401 7.44 {125 735 7.68 6.43 7.06 7.27 6.85 7.06
16,601 6.90 7.44 7.17 7.72 6.63 7.18 6.89 6.89 6.89
16,801 7.08 7:37 7.23 7.70 6.69 7.20 6.85 6.85 6.85
17,001 7.34 6.97 7.15 8.57 6.60 7.58 7:25 6.83 7.04
17,201 7.26 7.24 7:25 7.77 6.70 7.23 6.81 6.81 6.81
17,401 7.04 7.12 7.08 8.53 6.69 7.61 6.86 6.86 6.86
17,601 7.36 7.12 7.24 8.09 6.97 7.53 6.81 6.81 6.81
17,801 7.36 6.99 7.18 8.51 6.94 7.72 6.86 6.86 6.86
18,001 7.47 7.06 7.26 8.53 6.49 7:51 7.24 6.82 7.03
18,201 7.10 6.76 6.93 8.20 6.76 7.48 6.83 6.83 6.83
18,401 7.08 7.14 7.11 7.75 6.77 7.26 6.81 6.81 6.81
18,601 7.49 6.89 7.19 7.98 6.93 7.46 6.81 6.81 6.81
18,801 7.17 6.86 7.01 7.99 6.26 7.12 6.91 .~ 691 6.91
19,001 7.54 6.72 7.13 8.48 6.76 7.62 6.83 6.83 6.83
19,201 7.37 7.07 7.22 8.48 6.84 7.66 7.21 6.79 7.00
19,401 7.24 7.23 7.23 7.64 6.51 7.08 6.70 6.70 6.70
19,601 7.37 7.01 7.19 7.36 6.67 7.01 6.72 6.72 6.72
19,801 7.22 6.95 7.08 1.57 6.90 7.24 6.76 6.76 6.76
20,001 7.06 7.11 7.08 7.89 6.70 7.29 6.68 6.68 6.68
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Type

Slip

Frequency

1.0

65FA60(SF)18M(2.5)

Hz

0.50 mm

Type

Frequency

Slip

65FA60(SF)18M(2.5)
1.0 Hz
0.75 mm

Type

Frequency

Slip

1.0

65FA60(SF)18M(2.5)

Hz

1.00 mm

Remaining Bond Strength

Remaining Bond Strength

Remaining Bond Strength

(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.I No.2 No.l No.2 No.1 No.2
16.72 16.22 16.5 15.53 15.37 15.5 14.13 14.48 14.3
Type 65FAG60(SF)18M(2.5) Type 65FA60(SF)18M(2.5) Type 65FA60(SF)18M(2.5)
Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz
Slip 0.50 mm. Slip 0.75 mm. Slip 1.00 mm.

Remaining Bond Strength

Remaining Bond Strength

Remaining Bond Strength

(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.l No.2 No.1 No.2 No.1 No.2
17.12 15.33 16.2 15.46 15.00 15.2 14.40 13.68 14.0
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Type  65FA60(RHBA)18M(2.5)
Frequency 1.0 Hz
Slip 0.50 mm

Type  65FA60(RHBA)18M(2.5)
Frequency 1.0 Hz
Slip 0.75 mm

Type  65FA60(RHBA)18M(2.5)
Frequency 1.0 Hz
Slip 1.00 mm

Remaining Bond Strength

Remaining Bond Strength

Remaining Bond Strength

(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.l No.2 No.1 No.2 No.l No.2
15.79 15.31 15.6 14.27 15.05 14.7 14.81 11.92 13.4
Type  65FA60(RHBA)18M(2.5) | Type  65FA60(RHBA)I8M(2.5) | Type  65FA60(RHBA)I8M(2.5)
Frequency 1.5 Hz Frequency 1% Hz Frequency 1.5 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm

Remaining Bond Strength

Remaining Bond Strength

Remaining Bond Strength

(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.1 No.2 No.1 No.2 No.1 No.2
14.64 15.81 15.2 13.89 14.96 14.4 13.93 12.99 13.5
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Type 65FA100 18M(2.5) | Type 65FA100 18M(2.5) Type 65FA100 18M(2.5)
Frequency 1.0 Hz Frequency 1.0 Hz Frequency 1.0 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
Remaining Bond Strength Remaining Bond Strength Remaining Bond Strength
(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.l: No.2 No.l No.2 No.l No.2
14.15 14.99 14.6 13.17 14.22 13.7 11.44 12.62 12.0
Type 65FA100 18M(2.5) Type 65FA100 18M(2.5) Type 65FA100 18M(2.5)
Frequency 1.5 Hz Frequency L5 Hz Frequency 1.5 Hz
Slip 0.50 mm Slip 0.75 mm Slip 1.00 mm
Remaining Bond Strength Remaining Bond Strength Remaining Bond Strength
(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.1 No.2 No.l No.2 No.1 No.2
14.86 13.80 14.3 13.01 14.37 13.7 12.55 11.69 12.1
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Type Concrolled Concrete
Frequency 1.0 Hz
Slip 0.50 mm

Type
Frequency

Slip

Concrolled Concrete

1.0
0.75

Hz

mm

Type

Slip

Frequency

Concrolled Concrete

1.0

Hz

1.00 mm

Remaining Bond Strength

Remaining Bond Strength

Remaining Bond Strength

(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.1 No.2 No.l No.2 No.l No.2
11.35 11.11 11.2 9.12 8.89 9.0 6.55 6.93 6.7

a o w = ~ o ¥ o e 3 a o a
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Type Concrolled Concrete
Frequency 1.0 Hz
Slip 0.50 mm

Type
Frequency

Slip

Concrolled Concrete

1.0
0.75

Hz

mm

Type

Slip

Frequency

Concrolled Concrete

1.0

Hz

1.00  mm

Remaining Bond Strength

Remaining Bond Strength

Remaining Bond Strength

(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.1 No.2 No.l No.2 No.1 No.2
11.54 11.25 11.4 10.07 10.47 10.3 10.06 9.79 9.9
Type Concrolled Concrete | Type Concrolled Concrete | Type Concrolled Concrete
Frequency 1.5 Hz Frequency 1.5 Hz Frequency 1.5 Hz
Slip 050 mm Slip 0.75 mm Slip 1.00 mm
Remaining Bond Strength Remaining Bond Strength Remaining Bond Strength
(MPa) (MPa) (MPa)
Sample Sample Average Sample Sample | Average Sample Sample Average
No.1 No.2 No.1 No.2 No.1 No.2
11.80 10.53 11.2 9.78 10.43 10.1 9.85 9.12 9.5
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CALRATION CENTE

Dynistec Company Limited /'\
LABORATORY ACCREDAIATON

Calibration Laboratory

2/92 Moo 8, Klongkum, Bungkum, Bangkok 10230, Thailand \ ,
Tel : 66-2363-4417-21 Fax : 66-2363-4427 E-mail : calibrate@intro.co.th

CALIBRATION
Na.0107

Certificate Number :

Date of Receipt :
Reference :
CSR. No :
Equipment :
Manufacturer :
Type -

Serial Number :
ID Number :

Customer

Calibrated Location :

Calibrated By :

Date of Issued :

Date of Calibration :

TN1-441-2009

1-Dec-09

253

CSR1-05651209

Tensile Testing Machine

N/7A

N/A

N/A

N/A

Certificate of Calibration

Page 1 of 3 Pages
Approved Signatories
[0 Mr. Worapoch Hme-Ngam

I Mr. Wachira Sriwaengket

King Mongkut’s University of Technology Thonburi

Deptment of tool and meterials Engineering

126 Pracharat-utid Rd., Bangmod, Thongkru, Bangkok 10140

King Mongkut’s University of Technology Thonburi

Laboratory

Mr.Yutthana Kesornbua
18-Dec-09

15-Dec-09

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k , providing

a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in accordance with

UKAS M3003 requirements.

This calibration certificate documents the traceability to national standards, which realize the units of measurement

according to the International Systém of Units ( SI )

Date :

18-Dec-09

Approved By :

Neds 4.

Approved Signatory

FM-CL-11-00




Calibration Laboratory

)’ Dynistec Company Limited /'\

32/92 M008 Klongkum, Bungkum, Bangkok 10230, Thailand \ ,
CALIBRAH ONCENTER Tel : 66-2363-4417-21 Fax : 66-23634427 E-mail : calibrate@intro.co.th
CALIBRATION
No.0107
Certificate Number : TN1-441-2009 | Page 2 of 3 Pages

None

Equipment Not Calibrated :

Any equipment, range or device not listed on the calibration certificate has not been calibrated.
This result of calibration was found accurate as shown on data and place of calibration only.
Traceability :

The force—proving instrument, calibrated to [ISO 376 : 2004 was used to effect the calibration :

Equipment Standard Certificate Reference Due Date
Force-Proving Instrument 1 00kN 21678 DKD-K-00101 20-Oct-10
S/N 1063430123 Deutscher Kalibrierdienst DKD, Germany

Force Indicator Interface 9840 Certificate No. 107-3166 ~ 29-Nov-10
S/N : 30004 Thai Airways Internationnal, Thailand

The class of the calibration equipment was equal to or better than the class to the which this testing machine has been
calibrated.

The estimated uncertainty of the device under the conditions of calculated parameters.

Method : ‘

This equipment was calibrated according to BS EN [SO 7500-1: 2004 Tension/Compression testing machine
verification and calibration of the force measuring system

The constant indicated force method was used to effect the calibration. No accessories were fitted.

"Three calibration tests were made on each range.

Classification of between Class 0.5 to Class 3 will meet the requirement of clause 7 to table 2 of

BS EN ISO 7500-1: 2004

Measurement :

The testing machine satisfied the requirements of BS EN ISO 7500-1 : 2004 in respective to the relative error
of accuracy, repeatability, zero, reversibility and resolution (see table 2 of the specification).

Conversion factor through to the international system of units (SI Units)

Unit Symbol Is equivalent to
pound-force Ibf. 4.448222N
ton-force tonf. 9.80665kN
kilogram—force kaf. 9.80665N

Environment Conditions :

The average ambient condition at the time of the calibration . During calibration, the Measurement

was carried out in an ambient temperature of

Temperature : 299 °C+2°C Humidity ©  58.0 %RH + 10%RH




Dynistec Company Limited

Calibration Laboratory

32/92 Moo 8, Klongkum, Bungkum, Bangkok 10230, Thailand
Tel : 66-2363-4417-21 Fax : 66-2363-4427 E-mail : calibrate@intro.co.th
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CALIBRATION
No.0107

CALBRATION CENTE

Certificate Number : TN1-441-2009 Page 3 of 3 Pages

Capacity Range Mode Calibration

6 ton Auto Tension 200kgf to 600 kgf
Tension result for 6000kgf., Tensile Testing Machine S/N : N/A

Indicated Standard Force Reading Mean Expanded Expanded
Force Run 1 Run 2 Run 3 Value Uncertainty Uncertainty
kgf. kgf. kgf. kgf. kaf. % (+) kaf.( +)
2000 1480 1490 1495 1488.3 1.01 20.1
2500 1825 1804 1809 v 1812.7 1.15 28.8
3000 2115 2132 2109 21187 1.05 314
3500 2384 2404 2445 2411.0 2.33 814
4000 2703 2750 2756 2736.3 1.90 76.0
4500 2990 3020 3035 3015.0 1.34 60.1
5000 3295 3325 3340 3320.0 1.20 60.2
5500 3600 3630 .3645 3625.0 1.09 60.2
6000 5905 3935 3950 3930.0 1.00 60.3

Class for the Calibration Testing Machine

Indicated Relative error of (%) Relative
Force accuracy repeatability reversibility Zero resolution Class
kgf. q b v fo a
2000 344 1.01 N/7A 0.00 0.05 N/A
2500 379 1.16 N/ZA 0.00 0.04 N/7A
3000 41.6 1.09 N/A 0.00 0.03 N/A
3500 45.2 2.53 N/7A 0.00 0.03 N/A
4000 46.2 1.94 N/A 0.00 0.03 N/A
4500 49.3 1.49 N/A 0.00 0.02 N/7A
5000 50.6 1.36 N/A 0.00 0.02 N/A
5500 51.7 1.24 N/A 0.00 0.02 N/7A
6000 52.7 1.15 " N/A 0.00 0.02 N/A

NOTE :

The uncertainties stated above refer to the values obtained during verification and make no allowances for factors such

as long term drift, temperature and alignment effects-the influences of such factors should be taken into account by

the user of testing machine.

Relative error and uncertainty of equipment on calibration certificate is (+) % of applied force
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