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LAMPIRAN I
Proses Pembuatan FML dan Pengujian Spesimen

Persiapan cetakan

Pencampuran Resin







Pembuatan FML



Spesimen siap uji

Spesimen pada saat di uji



Spesimen setelah pengujian



Tabel Pengujian dan Data Pengujian

LAMPIRAN I1

Pengujian Tarik

nama Ao (mm2) AL (mm) F (MPa) F max (MPa) F elastis (MPa) Kekuatan tarik Kekuatan tarik Regangan (%) Modulus
max (MPa) elastis (MPa) elastitas (MPa)
CFRP(1) | 6,875 3,2 3,2 3200 2350 465,455 341,818 5,614% 6088,636
CFRP(2) | 3,75 2,984 0,6 600 10 160,000 2,667 5,235% 50,938
CFRP(3) | 5,625 2,43 2,5 2500 2300 444,444 408,889 4,263% 9591,221
Al0,5(1) | 7,5 2,51 0,85 850 198 113,333 26,400 4,404% 599,522
Al05(2) | 7,5 2,23 0,85 850 850 113,333 113,333 3,912% 2896,861
Al0,5(3) | 7,5 1,748 0,55 550 495 73,333 66,000 3,067% 2152,174
Al1(1) | 13,75 2,382 1,5 1500 1400 109,091 101,818 4,179% 2436,455
Al1(2) | 13,75 2,354 1,4 1400 1300 101,818 94,545 4,130% 2289,333
Al1(3) | 13,75 2,254 1,4 1400 1150 101,818 83,636 3,954% 2115,028
Al1,5(1) | 18,75 10,25 2,5 2500 2350 133,333 125,333 17,982% 696,976
Al1,5(2) | 18,75 9,41 2,5 2500 2300 133,333 122,667 16,509% 743,039
Al1,5(3) | 18,75 9,71 2,45 2450 2300 130,667 122,667 17,035% 720,082
FMLO0,5 (1) | 14,1875 2,599 1,9 1900 500 133,921 35,242 4,560% 772,917
FML 0,5 (2) | 12,25 2,2 1,85 1850 1850 151,020 151,020 3,860% 3912,801
FMLO0,5(3) | 11,6 2,94 2,45 2450 2450 211,207 211,207 5,158% 4094,828
FML 1 (1) | 19,25 2,907 2,9 2900 2900 150,649 150,649 5,100% 2953,909
FML1(2) | 19 2,452 3,15 3150 3150 165,789 165,789 4,302% 3853,997
FML 1(3) | 18,5 2,574 2,85 2850 920 154,054 49,730 4,516% 1101,241
FML 1,5 (1) | 26,375 5,96 3,4 3400 2950 128,910 111,848 10,456% 1069,691
FML 1,5 (2) | 24,375 5,88 3,75 3750 2950 153,846 121,026 10,316% 1173,208
FML 1,5 (3) | 24,5 6 4,25 4250 2600 173,469 106,122 10,526% 1008,163




Pengujian Bending

nama P (N) L (mm) b (mm) d(mm) m (mm) bending (MPa) modulus
spesimen elasitas (MPa)
CFRP(1) 16,7 40 12,5 0,48 1,3375 347,917 15480,32
CFRP(2) 17,2 40 12,5 0,5 1,455 330,240 14899,20
CFRP(3) 17 40 12,5 0,45 1,568 402,963 22025,13
Al 0,5 (1) 18 40 12,5 0,6 3,477 240,000 20604,44
Al 0,5 (2) 20,1 40 12,5 0,6 8,3494 268,000 49477,93
Al 0,5 (3) 16,5 40 12,5 0,6 7,453 220,000 44165,93
All(1) 45,5 40 12,5 1 34,388 218,400 44016,64
All(2) 49,2 40 12,5 1 48,816 236,160 62484,48
Al1(3) 50 40 12,5 1 36,226 240,000 46369,28
Al 1,5 (1) 113,6 40 12,5 1,5 215,96 242,347 81904,83
Al 1,5 (2) 123,1 40 12,5 1,5 226,05 262,613 85731,56
Al 1,5(3) 110 40 12,5 1,5 220,65 234,667 83683,56
FML 0,5 (1) 70,6 40 12,5 1,13 18,409 265,393 16330,70
FML 0,5 (2) 65,2 40 12,5 0,94 16,287 354,187 25099,64
FML 0,5 (3) 50 40 12,5 0,94 17,568 271,616 27073,77
FML 1 (1) 127,4 40 12,5 1,45 57,181 290,854 24008,10
FML 1 (2) 118,5 40 12,5 1,5 57,656 252,800 21866,57
FML 1 (3) 100 40 12,5 1,47 56,824 222,130 22897,59
FML 1,5 (1) 165,6 40 12,5 1,96 187,25 206,914 31831,97
FML 1,5 (2) 167,6 40 12,5 2,11 112,64 180,697 15348,12
FML 1,5 (3) 160 40 12,5 1,94 125,54 204,060 22008,321




1. Uji Tarik

CFRP 01

Customer CFRP 01 TestDate 3/9/2020
Coil No/Packet No Type Flat
Size(mn) 0.5%12.5 So (mm?) 6. 25
Lo (mn) 57 Lu(mm)
A(%) / Sulmn?) /
Z(%) / Fm (kN) 3. 200
Rm (MPa) 4 FeH (k) 3.150
ReH (MPa) / FeL (kN) 3. 050
ReL (MPa) / Fp (kN) 2. 350
Rp (MPa) / Ft (kN) /

Rt (MPa) / E(GPa) /

Load (kI) Load-Extension Curve

4. 000

3. 600

3. 2004

2. 8004

2. 400

2. 0004

1. 6004

1. 200

0. 800+

0. 400+

0

0 0.40 0.80 1.20 1.60 2.00 2.40 2.80 3.20 3.60 4.00
Extension{(mm)



CFRP 02

Customer CFRP 02 TestDate 3/9/2020
Coil No/Packet No Type Flat
Size(mn) 0.5%12.5 So(mm?) 6. 25
Lo {(mm) 57 Lu{mn)
A(%) / Su(mm?) /
Z(%) / Fm (kN) /
Rm (MPa) / FeH (kN) /
ReH (MPa) / FeL (kN) /
ReL (MPa) / Fp (kN) /
Rp (MPa) / Ft (kN) /
Rt (MPa) / E(GPa) /
Load (kI) Load-Extension Curve

0. 700

0. 630

0. 560

0. 490

0. 420

0. 350

0. 280+

0. 2101

0. 140+

0. 0704

0

14. 4 16.2 18.0
Extension(mm)




CFRP 03

Customer CFRP 03 TestDate 3/9/2020
Coil No/Packet No Type Flat
Size(mn) 0.5%12.5 So(mm?) 6. 25
Lo (mm) 57 Lu(mm)

AC%) / Su(mm?) /
(%) / Fn (kN) 2. 500
Rm (MPa) / FeH (k) 2. 400
ReH (MPa) / FeL (ki) 2. 300
ReL (MPa) % Fp (kN) 2. 300
Rp (MPa) / Ft (kN) 7h
Rt (MPa) / E(GPa) /

Load(kN) Load-Extension Curve

3. 000

2. 700

2. 400

2. 100

1. 800

1. 500

1. 200

0. 900

0. 600

0. 300

0

2. 40 2.70 3.00
Extension(mm)




Aluminium 0. 5mm (1)

SamplelD Aluminium 0.5mm { TestDate 13/9/2020
Operator 1) Type Flat
Size(mm) 12. 54%0. 5 Ao (mm?) 12.50
Lo{(mm) 57 Lu(mm)
A (%) / Au(mm?)
Z(%) / Fn (kN) /
Rn (MPa) / FeH (k) /
UYS (MPa) / FeL (kN) /
LYS (MPa) / Fp (kN) /
Rp(MPa) / Ft (kN) /
Rt (MPa) / E(GPa) f
Load (kN) Load-Extension Curve

0. 900

0. 810+

0. 7204

0. 6301---

0. 540+

0. 450

0. 360+

0.270¢---

0. 180+

0. 0904

0

-0.40 0.84 2.08 3.32 4.56 5. 80 7.04 8. 28 9. 52 10.8 12.0
Extension(mm)




Aluminium 0. 5mm (2)

SamplelD Aluminium 0.5mm { TestDate 13/9/2020
Operator D) Type Flat
Size(mm) 12.5%0. 5 Ao (mm?) 12.50
Lo{(mm) 57 Lu(mm)
A (%) / Au(mm?)
Z(%) / Fn (kN) /
Rn (MPa) / FeH (k) /
UYS (MPa) / FeL (kN) /
LYS (MPa) / Fp (kN) /
Rp(MPa) / Ft (kN) /
Rt (MPa) / E(GPa) 1.52
Load (kN) Load-Extension Curve

0. 900 . B

0. 810 fr==momortoneoghas

0. 720 -------- N S :

0. B30 -----nmmbogfenann :

0. 540-------- b=

0. 450-1---=--=+ s & ]

0. 360¢---=--5 frmesmencfananonse {mmmemedsossronsdioness

0.2701----%-- RS b CRERRS SEELEES

0. 180 --=h--spommmnnes ; ; omeeee

(o ) o e e e e s b e

0 T T T T T

-0.40 0.84 2.08 3.32 4.56 5. 80 7.04 8. 28 9. 52 10.8 12.0
Extension(mm)




Aluminium 0. 5mm (3)

SamplelD Aluminium 0.5mm (| TestDate 13/9/2020
Operator 3) Type Flat
Size(mm) 12. 50, 5 Ao(mm?) 12.50
Lo {(mm) 57 Lu(mm)
A (%) / Aulnn?)

Z(%) / Fm (kN) /
Rn (MPa) { FeH (kN) /
UYS (MPa) / FeL (kN) /
LYS (MPa) / Fp (kN) /
Rp (MPa) / Ft (ki) /
Rt (MPa) / E(GFPa) 0. 76

Load (kN) Load-Extension Curve

0. 600

0. 490

0. 3804

0. 270

0. 1604

0. 0509

-0. 064

-0.178¢

-0. 284

-0. 394

-0. 50

-0.30 2.23 17.4 19.9 22.5 25.0

Extension(mn)




Aluminium lmm (1)
SamplelD Aluminium 1mm ¢1)] TestDate 13/9/2020
Operator Tyne Flat
Sizelmm) 12, 51 ho(mm2) 12. 50
Lo (mm) 57 Lu(mm}
L% ! Au(mn?)
20 ! Fn (k) 1. 50
Em (MPa) 120 Fel (k1) /
UY5(MPa) ! FeL (kN /
LY5(MPa) ! Fp (kN 1.40
Ep(MFa) 110 Ft (kW) !
Rt (MFa) ! E(GFa) 2. 28
Load (kN) Lead-Extension Curve

2,000

1. 770

1. 540

1. 310+

1. 080+

0. 850

0. 620

0. 3907~ '

0.180-- . . '

-0. 074 ; : : :

—0. 30 T T T T T T T T T

-0.20 1.02 2¢  3.46 4.8 5.90 7.12 3¢ 9.8 10.8 120

Extensionimm)




Aluminium lmm (2

)

SamplelD Aluminium 1mm ¢2)] TestDate 13/9/2020
Operator Tyne Flat
Size(mm) 12, 5%1 Ao (mm?) 12,80
Lo{mm} 57 Lu(mm}
L% ! Au(mn?)

20 ! Fn (k) 1.40
Em (MPa) 110 FeH (kN !
UY5(MPa) ! Fel (ki) /
LY5(MPa) ! Fp (kN 1.30
Ep(MFa) 105 Ft (kN !
Rt (MFa) ! E(GFa) 2.32

Load (kN) Load-Extension Curve

2. 000

1. 760

1. 520+

1. 2804

1. 040

0. 8O0~

0. 560

0. 3204

0. 0804 ; i

-0. 164 j :

—0. 40 T T T T T T T T

-0.20 1.82 84  5.86 7.88  9.90 11.9% 13, 16.0 12,0 20,0

Extensionimm)




Aluminium lmm (3)

SamplelD Aluminium 1mm ¢3)] TestDate 13/9/2020
Operator Tyne Flat
Size(mm) 12, 51 ho(mm2) 12. 50
Lo (mm) 57 Lu(mm}
L% ! Au(mn?)

20 ! Fn (k) 1. 40
Em (MPa) 110 Fel (k1) !
UY5(MPa) ! FeL (kN /
LY5(MPa) ! Fp (kN 1.15
Ep(MFa) 80 Ft (kW) !
Rt (MFa) ! E(GFa) 2. 28

Load (kN) Lead-Extension Curve

2,000

1. 7RO

1. 520

1. 280+

1. 040

0. 800+

0. 5R0

0. 320 '

0. 0204 . . '

-0. 164 : : : -

—0. 40 T T T T T T T T T

-0.0B0 1.13  2.3¢ 3.5¢ 4.75 5.9 T.17 38 9.58  10.8 120

Extensionimm)




Aluminium 1. 5mm

(1)

SamplelD sluminium 1.5mm | TestDate 13/9/2020
Operator 1) Type Flat
Size(mn) 12, 5%1. 5 Ao (mm2 ) 18. 75
Lo (mm) 57 Lu(mm}
A% / Au(mn?)

(%) ! Fn (kW) 2. 50
Em (MPa) 135 Fel (k1) /
VS (MFa) ! FeL (kN /
LYS(NPa) ! Fp (kW) 2.35
Ep(MFa) 125 Ft (kW)
Rt (MFa) ! E{GPa) 277

Load (kN) Lead-Extension Curve

3, 000

2, 700

2. 400

2. 1004

1. 8OO

1. 500

1. 2004

0. 900

0. BO0-

0. 3004

0 T T
-0. 30 15.3  18.0 20,0

Extensionimm)




Aluminium 1. 5mm (2

SamplelD sluminium 1.5mm | TestDate 13/9/2020
Operator ) Type Flat
Size(mm) 12.5%1.5 ho(mmz) 18.75
Lo{mm} 57 Lu{mn)
L% ! Aulmm?)
(%) ! Fn (kN) 2. 50
Em (MPa) 135 FeH (kN !
UYS(MPa) ! Fel (ki) /
LY5(MPa) ! Fp (kN) /
Rp(MPa) ! Ft (kN) /
Rt (MPa) ! E(GPa) /
Load (kN) Load-Extension Curve

3. 000

2. 7004

2. 400+

2. 1004

1. 8004

1. 500+

1. 2004

0. 900-----

0. 600 ; i

0. 300 ; j

0 T T T T T T T T
-0. 20 32 od 7.36 9. 88 12,4 14.9 17. 20,0 22,4 25.0

Extensionimm)




Aluminium 1. 5mm

SamplelD sluminium 1.5mm | TestDate 13/9/2020
Operator ) Type Flat
Size(mn) 12, 5%1. 5 ho(mm2) 18. 75
Lo (mm) 57 Lu(mm}
A% / Au(mn?)

(%) ! Fn (kW) 2. 45
Em (MPa) 130 Fel (k1) /
VS (MFa) ! FeL (kN /
LYS(NPa) ! Fp (kW) 2.30
Ep(MFa) 125 Ft (kW)
Rt (MFa) ! E{GPa) 277

Load (kN) Lead-Extension Curve

3, 000

2, 700

2. 400

2. 1004

1. 8OO

1. 500

1. 2004

0. 900

0. BO0- .

0. 300 , j

0 T T T T T
0,090 2. .93 8.9¢  11.9 15,0 180 24,0 27.0 30,0

Extensionimm)




FML (1)

SanplelD FML (1) TestDate 13/9/2020
Operator Type Flat
Size(mn) 12. 51 Ao (mm?) 12.50
Lo (mm)} 57 Lu(mmn)
A (%) / Aulnn?)
Z(%) / Fm (kN) 1.90
Rn (MPa) / FeH (kN) f
UYS (MPa) / FeL (kN) /
LYS(MPa) / Fp (kN) /
Rp (MPa) / Ft (kN) /
Rt (MPa) / E(GPa) /
Load (kN) Load-Extension Curve

2. 000

1. 800

1. 600

1. 400----

1. 200f===

1. 000----

0. 800

0. 600

0. 400

0. 2004

0

T
-0.40 0.44 1.28 2.12 2.9 3.80 4.64 5.48 6.32 7.16 B8.00
Extension(mm)




FML (2)

SamplelD FML  (2) TestDate 13/9/2020
Operator Type Flat
Size(mm) 12. 5%1 Ao (mm?) 12.50
Lo (mm) 57 Lu(mm)
A (%) / Au(mm?)
Z(%) / Fn (kN) 1.85
Rm (MPa) / FeH (k) !
UYS (MPa) / FeL (kN) /
LYS(MPa) / Fp (kN) 1.85
Rp (MPa) / Ft (kN) #
Rt (MPa) / E{GPa) /
Load (k) Load-Extension Curve

2. 000
1. 800
1. 600+
1. 400---
1. 200-1---
1. 000---
0. 800+
0. 600
0. 400---
0. 200+

0

-0.40 0.44 1.28 2.12 2.96 3.80 4.64 5.48 6. 32 7.16 8.00
Extension(mm)




FML (3)

SamplelD FML  (3) TestDate 13/9/2020
Operator Type Flat
Size(mm) 12. 51 Ao(mm3) 12.50
Lo{mm) 57 Lu(mn)
A (%) / Au(mn?)
Z(%) / Fn (kN) 2. 45
Rm (MPa) 100 FeH (kN) /
UYS (MPa) / FeL (kN) /
LYS (MPa) / Fp (kN) 2.45
Rp(MPa) 100 Ft (kN) 7
Rt (MPa) / E(GPa) /
Load (kIN) Load-Extension Curve

3. 000

2. 7004

2. 400+

2.100----

1. 800----

1. 500----

1. 200+

0. 900+

0. 600-1---

0. 300

0

-0.050 1.96 3.96 5.96 T.97 9.98 12.0 14.0 16.0 18.0 20.0
Extension(mm)




FML 1mm (1)
SampleID FML 1mm (1) TestDate 17/10/2020
Operator Type Flat
Size(mm) 12.5%1.5 Ao (mm?) 18. 75
Lo{(mm) 57 Lu(mm)
A (%) / Au(mm?)
Z(%) / Fn (kN) 2.90
Rn (MPa) 155 FeH (k) /
UYS (MPa) / FeL (kN) /
LYS (MPa) / Fp (kN) 2. 90
Rp(MPa) 155 Ft (k) /
Rt (MPa) / E(GPa) /
Load (kN) Load-Extension Curve

3. 000

2. 700

2. 400

2.100----

1. 800

1. 5004

1. 200

0. 900

0. 600

0. 300~

0
-0. 40 14 2.68 4.22 5.76 7.30 8.8¢ 10.4¢ 11.9 188 15.0

Extension(mm)




FML 1mm 2

SamplelD FML 1mm 2 TestDate 17/10/2020
Operator Type Flat
Size(mm) 12.5%1. 5 Ao (mm2) 18.75
Lo (mm) 57 Lu(mm)
A (%) / Au(mn?)
Z(%) / Fn (kN) 3.15
Rn (MPa) 170 FeH (kN)
UYS (MPa) / FeL (ki)
LYS (MPa) / Fp (kN) 3.15
Rp(MPa) 170 Ft (kN)
Rt (NPa) / E(GPa) /
Load (kN) Load-Extension Curve

4. 000

3. 594

3. 1884

2.782¢---

2. 376

1. 970

1. 564

1. 158

0. 752-1-==

0. 346

-0. 06

=0.:200 1.32 2.84 4.36 5.88 7.40 8.92 10.4 12.0 13.5 15.0
Extension{(mm)




FML lmm 3

SamplelD FML 1mm 3 TestDate 17/10/2020
Operator Tyne Flat
Size(mm) 12.5%1.5 ho(mmz) 18.75
Lo{mm} 57 Lu{mn)
L% ! Aulmm?)
(%) ! Fn (kN) 2.85
Em (MPa) 150 FeH (kN !
UYS(MPa) ! Fel (ki) /
LY5(MPa) ! Fp (kN) /
Rp(MPa) ! Ft (kN) /
Rt (MPa) ! E(GPa) /
Load (kN) Load-Extension Curve

3. 000

2. 660

2. 320+

1. 980------f--t-che

1. 640

1. 5300+

0. 960—+-

0. 620

0. 2804

=0, 06 r " ] ] ] : ERREE et r

—0. 40 T T T T T T T T

T
-0.10  Z2.11 432 6. 53 23.74 11.0 15,2 15. 4 17.6 19.8 22.0
Extensionimm)




FML 1.5mm (1)

SamplelD FML 1.5mm (1) TestDate 13/9/2020
Operator Type Flat
Size(mn) 12. 5%2 Ao(mm3) 25
Lo{(mm) 57 Lu(mm)
A(%) / Au(mn?)

Z(%) / Fn (kW) 3.40
Rm (MPa) / FeH (kN) /
UYS (MPa) / FeL (kN) v
LYS(MPa) / Fp (ki) 2.95
Rp (MPa) / Ft (kN) /
Rt (MPa) 4 E(GPa) /

Load(kN) Load-Extension Curve

4. 000

3. 600

3. 200

2. 800---

2. 400

2. 000+

1. 600

1. 200

0. 800+ 3 : :

0. 400 : : : 5 : :

0 T T T T T T T T
-0.050 1.96 3.96 5.96 7.97 9.98 12.0 14.0 16.0 18.0 20.0

Extension(mm)




FML 1. 5mm (2)

SamplelD FML 1.5mm (2) TestDate 13/9/2020
Operator Type Flat
Size(mm) 12. 542 Ao(mm2) 25
Lo{mm) 57 Lu(mn)
A (%) / Au(mn?)
Z(%) / Fn (kN) 3.75
Rm (MPa) / FeH (kN) /
UYS (MPa) / FeL (kN) /
LYS (MPa) / Fp (kN) 2. 95
Rp(MPa) / Ft (kN) 7
Rt (MPa) / E(GPa) /
Load (kIN) Load-Extension Curve

4. 000

3. 600

3. 200+

2. 800----

2. 400----

2. 000----

1. 600+

1. 200+

0. 800----

0. 400+

0
-0. 20 .32 2.84¢ 4.36 5.88 7.40 8.92 10.4 12.0 13.5 15.0

Extension(mm)




FML 1.5mm (3)

SamplelD FML 1.5mm (3) TestDate 13/9/2020
Operator Type Flat
Size(mn) 12. 542 Ao(mm3) 25
Lo{(mm) 57 Lu(mm)
A(%) / Au(mn?)

Z(%) / Fn (kW) 4.25
Rn (MPa) / FeH (kN) /
UYS (MPa) / FeL (kN) v
LYS(MPa) / Fp (ki) 2.60
Rp (MPa) / Ft (kN) /
Rt (MPa) 4 E(GPa) /

Load(kN) Load-Extension Curve

5. 000

4, 500

4, 000+

3. 500---

3. 000---

2. 500+ :

2. 000 !

1. 500 : g

1. 000+ ; :

0. 500-4F : : : 1

0 1 T ; ; ; ; T T

T T
-0.20 2.32 4.8¢ 7.36 9.88 12.4 14¢.9 17.4 20.0 22.5 25.0
Extension(mm)




Uji Bending

Graph
20
Load i
N
15
|
10 k]
!
5
0
0 5 10 15 20 25
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
| Strain input 1 Not used Test speed 1.0 mm/min
| Chart speed  OFF Machine rigidity 0 mm/kgf
Point data(Load) 0 0l _0]Point data(Disp) L L
0 [} 0 mm 0 0! 0
Elastic modulus anal. Interval 1 100| Initial sample length  Edge spa 60 mm
Load Pitch 5N Origin of elongation Init. load 1 kN

Elong adjust No Break point measuren] 0.1 kN
Save SS curve Yes
Test date 2020/09/17 Temperature . 28C .
Humidity 60 %RH Sample name CPRP
Lot No. Preparation
Operator Epafroditus Pakiding, ST User Salim
Comment 1 Sample 1 Comment 2

CER¥



Graph

20 R (RN I—
Load
N
15 B S
10 ' - |
! Epw (23 (2223
| ] | —
.
5 e 1
! |
| |
| |
1 |
0 i rmrey sy
0 5 10 15 20 25
Displacement mm
3-point bending testResult
Machine name RTF Test type 2-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed OFF Machine rinidity 0 rm/vof
Point data(Load) 0 0: 0| Point data(Diep) 0 o )
N0 O 0 mm 0 0} 0
Elastic modulus anal. |Interval 1 100] Initial sample length . B0 mm
. Load Pitch 5N Origin of elongation 1 kN
Elong adjust No Break point measuren{ 0.1 kN
Save SS curve Yes |
Testdate __ [2020/09/17 [Temperature %C
Humidity 60 %RH Sample name CFRP
LOENO. e s |Preparation ﬂ
Operator Epafroditus Pakiding, ST User Salim
Comment 1 Samnle 1 Comment 2

G




Al 0,5

Graph

sample No. Color

[Avorage S5 | e |
0
0.00 5.00 7.50 10.00 12.50
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
| Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine rigidity 0 mm/kgf
Point data(Load) 0 0! 0]Point data(Disp) 0 o] 0
0 0 0 mm 0 0| 0
Elastic modulus anal. Interval 1 100| Initial sample length  Edge spa 40 mm
Load Pitch 5N Origin of elongation Init. load 1000 N
Eleng adiust Nc Break point measurcny C.1 kN
‘|Save S5 curve Yes |
Test date 2020/09/18 Temperature 26 C
Humidity 60 %RH Sample name aLMUNIUM
Lot No.. Preparation
Operator Epafroditus Pakidina. ST User Salim
Comment 1 Sample 2 Comment-2




Graph

25
Load ]
|
15 1
;
i
|
10 ( [sarpe Ho. Colar
i ! \verags SS | emmm—
i 1
5 |
5 ¥ ! {
| !
0 {
0 5 10 15 20
i Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine rigidity 0 mm/kaf
Point-data(Load) L _ 0|Point data(Disp) 0 o 0
N 0 o 0 mm 0 0 0
Elastic modulus anal. Interval 1 100 Initial sample length _ Edge spal 60 mm
Load Pitch 5N Origin of elongation Init. load 1 kN
Elong adjust No Break point measuren] 0.1 kN
Save SS curve Yes
[Test date 202000917 |Temperature 26 C
Humidity - 60 %RH_ _|Sample name Almunium
e e I i B paralion
Operator Epafroditus Pakiding, ST User Salim
Comment 1 Sample 1 Comment 2




Graph

20
Load 2
N A
‘15 ' MY_'
IJM 2
10 17
sample No. Color
—
5
0
0.00 2.50 5.00 7.50 10.00 12.50
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine rigidity 0 mm/kgf
Point data(Load) .0 0 Olpontdata®isp) | 0 0 0
0 o} 0 mm 0 0 0
Elastic modulus anal. Interval 1 100} Initial sample length  Edge spa 60 mm
Load Pitch 5N Origin of elongation Init. load 1 kN
Elong adjust No Break point measuren] 0.1 kN
Save SS curve Yes
Test date 2020/09/17 Temperature
Hurmidity 60 %RH |Sample name
Lot No. Preparation
Operator Epafroditus Pakiding, ST User
Comment 1 Sample 1 Comment 2




Al Imm

Graph

50 ]
|
Load |
N40
30
[sample No. Color
20 [Averags 55 | e
10
0
0 5 10 15
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine rigidity 0 mm/kaf
.| Point-data(Load) 0 0! 0| Point data(Disp) 0 0! 0
0 0! 0 mm 0 0f 0
Elastic modulus anal. Interval 1 100(Initial sample length  Edge spa 40 mm
Load Pitch 5N Origin of elongation Init. load 1000 N
Elong adjust No Break point measuren| 0.1 kN
Save SS curve Yes
Test date 2020/09/18 Temperature 26 C
Humnidity 60 %RH Sample name ALMUNIUM
Lot No. Preparation
Operator Epafroditus Pakiding, ST User Salim
Comment 1 Sample 2 Comment 2




50 ]
Load |
N40
30 ]
20 i
I
i
10 I
i
0 - rvere— v " v 0 v v
0 5 10 15 20
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine rigidity 0 mm/kaf
Point data(Load) O8O0 ... O| Point data(Disp) U
N 0 0l 0 mm| 0
Elastic modulus anal. Interval 1 100/ Initial sample length  Edge spal
Load Pitch 5N Origin of elongation Init. load
Elong adjust No Break point measuren] 0.1 kN
Save SS curve Yes
Test date 2020/09/17 Temperature 26 C
Humidity 60 %RH |Sample name IAlmunium )
Lot No. Preparation
Operator Epafroditus Pakiding, ST User Salim
Comment 1 Sample 1 Comment 2




Aluminium

lmm (1)

B

SamplelD

Aluminium 1mm (1)

TestDate

13/9/2020

Operator

E

Type

Flat

Size(mm)

12, 9%1

So (mm2)

12,50

Lz (mm)}

90

Fhb (k1)

/

Rbb (MPa)

Fpb (kN)

/

Epb (MPa)

Eh (GPa)

/

(T

Load (k)
060

054k

0456
0426----
0366 ----
0306----
0246----
01g6t----
0126----
0064

0

Popepooooe

=0.090 4.

T
92

T
40,0 45.0  BO.0
Extensionimm)




125
|
L W
Load m‘\*
75
sample No. | Color
50 i :
25 i
0
0 5 10 15 20
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine rigidity 0 mm/kaf
Point data(Load) 9401 O|Point data(Disp) IS ') S ] N
0 0 0 mm 0 0!
Elastic modulus anal. Interval 1 100/ Initial sample length  Edge spa 40 mm
Load Pitch 5N Origin of elongation Init. load 1000 N
Elong adjust No Break point measuren| 0.1 kN
Save SS curve Yes
Test date 2020/09/18 ) Temperature 26 C
Humidity .. .80 %RH . Sample name _|ALMUNIUM
Lot No. Preparation
Operator Epafroditus Pakiding, ST User Salim
Comment 1 Sample 2 Comment 2




125 |
00 |
= ';
|
7% ] 1
] , ;
| ! { [amove Ne Cover
50 ‘i = 1 1 Average 55 em—
| |
25 T 11T o ==
|
]
|
0 E) 57 1 S SR
0 5 10 15 20
Displacement mm
3-point bending testResult
Machine name RTF Testtype ~ |3-point bending
Strain input 1 Not used Test speed 1.0 mm/min
Chart speed  OFF Machine nqidity 0 mnvkaf
Point data(Load) 0 0 0] Point data({Disp) 0} 0! 0
Elastic modulus anal. Interval 1 100|initial sample length  Edge spal 60 mm
Load Pitch 5N Origin of elongation ___Init. load | 1 kN
Elong adjust No Break point measuren] 0.1 kN
Save SS curve Yes
Testdate  |2020/0917 Temperature 30280
Hurnidity 60 %RH Sample name Almunium
Lot No. O Preparation
Operator _|Epafroditus Pakiding, ST  |User Salim
Comment 1 Sample 1 Comment2 )




Aluminium

1. 5mm (1)

B

SamplelD

Sluminium 1. Smm

TestDate

13/9/2020

Operator

1) E

Tyne

Flat

Size(mm)

12,541, 5

So (mm2)

18. 75

Lz (mm)}

90

Fhb (k1)

/

Rbb (MPa)

Fpb (kN)

/

Epb (MPa)

Eh (GPa)

/

(T

Load (k)
200

Load-Extension Curve

180+
160---
140+~
1204----
100----

(e S S i o =

T
28.0 31.5 3680
Extensionimm)




FML 0,5 mm

75

|.0#ad
M

50

25

Craph

e

—
[i«—«- T

i

fraregn 83, 1 S0

0 '
0 fi 10 1 20 20
Displacoment mim
Bepoint bonding 1estHasult

Machine name |11 T et [#point bonding™
Gtraln nput 1 Hot used lasl spoerl 1.0 mm/inin
Chart spead  OF1' | ! , Machine rigidity 0 kgl
Point data(loud) 0 0l OfFaint data(Disp) 0 0} 0

N 0O 0] 0O mm 0 0 0
lastic modulus anal Interval 1 100 Initial sample longth — Edge spa 40 mm

o | oad Pich Hn Orlgin of slongation —Init. fond 1000 N

Ilong adjust Ho Broak point measuron| 0,1 kN
fiave i curve CE)
[ asf dute d 2020100/118 Tetnparnture 26 C
Humidity 60 7t tample narme rmL
Lot No, Propaintion
Oparator Epafroditus Pakiding, t51 User Galim

Comment 1

sarnple 2

Comment 7




; :( :
0 10 15 20 25
Displacement mm
3-point bending testResuit
Machine name RTF N |Testtype _|3-pomt bending o
Straninput 1 Not used Test speed 10 mm'mn
Chant speed  OFF Machne nocty 0 mmgf
Point data(load) 0 0 0| Pomt datalDisp) 0. c o
o . 0 0 0 mm 0 0 0
Elastic modulus anal Interval 1 100[Intial sample length  Edge spat 60 mm
Load Piich SN  [Ongnofeiongaton Int load! 1 AN

Elong adjust No Break pont measuren] 01N e
Save SS curve Yes
Testcate _ [2020009/17 Temperature %C
Humidity 60 %RH Sampie name FaNL
Lot No ) Preparaton
Operator _ |Epafrodtus Pakiding ST fUser Saim
Comment 1 Sample 1 Comment 2
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FML 0. 5mm

(1) B

SamplelD

FNL 0.85mn (1) B

TestDate

13/9/2020

Operator

Type

Flat

Size(mm)

12, 5%2

So (mm2)

29. 00

Lz (mm)}

90

Fhb (k1)

/

Rbb (MPa)

Fpb (kN)

/

Epb (MPa)

Eh (GPa)

/

(T

Load (k)
060

0548

0459
0426----
0366 ----
0306----
0246----
01g6t----
0126----
0064

0

Popepooooe

=0.090 4.

T
92

T
40,0 45.0  BO.0
Extensionimm)




FML 1 mm

150 |
1 i
Load | i
N }
100
1
i i
; _—
e
50 |
L
0 5 10 15 20
Displacement mm
3-point bending testResult
Machine name RTF Test type 3-point bending
Strain input 1 Notused Test speed 1.0 mnvVmin
Chart speed  OFF Machine riqidity 0 mnvkaf
Point data(Load) 0 0 0| Point data(Disp) 0; 0! 0
iiib._____'N 0} 0! 0 mm 0; 0 0
Elastic modulus anal. Interval ot 100(Initial sample length ~ Edgespal 60 mm
Load Pitch 5N Origin of elongation Init. load | 1 kN
Elong adjust No Break point measuren| 0.1 kN
Save SS curve Yes
Test date 2020/09/17 Temperature 26 C
Humidity 60 %RH Sample name FML
LotNo. ~ S Preparation )
Operator Epafroditus Pakiding, ST User o |salm I
Comment 1 Sample 1 Comment 2




m— =

&
0 5 10
Dispiacement mm
S—point banding testResuit
Washms nams Rir Test o Sporzt bending
iSsan ot ¢ Notessd 1.0
IChansoead  OFF <]
Poirz cstailoas) 2] = Q: e g
0 o: 2] (¢
Eizstc mooales ansl 1 so= 01
=

1oad

Slong sdust

S=ve SSomnve

202003°18 ____|Temperature xC el
B2 mRM Sampie name AL
) Preparaten
Enzfrodius Paidng. ST User Sasm

Samoie 2

Comment




FML Imm (1) B

SamplelD FHL 1mm (1) B TestDate 13/9/2020

Operator Tyne Flat

Size(mm) 12, 543 So (mn2) 37. 80

Lz (mm)} 30 Fhb (k1) !

Rbb (MPa) ! Fpb (kN) /

Epb (MPa) ! Eh (GPa) /

T 4. 782

Load(kN) Load-Extension Curve
200
1804
160-----
140—----
120+----
100-----
0808----
oadd
0408
0204 , : , , , : ,
0 T T T T T T T T T

-0.20 5,82 11. 8 17.9  23.9 29.9 35,9  41.9 48.0 54.0 60,0

Extensionimm)
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FML 1,5 mm

200

Load
N

160

100

Graph

10 15

3-point bending testResult

20 25

Displacement mm

Machine name RTF Test type 3-point bending
Straininput1 ..Not used _|Test speed 1.0 mm/min
Chart speed  OFF Machine riqidity 0 mmvkgf
Point data(Load) 0 0! _0]Point data(Disp) 0 0! 0
Elastic modulus anal. Interval | 1 " 100]in lial sample length Edge spal 40 mm
Load Pitch 5N rigin of elongation Init. load 1000 N
Elong adjust No Break point measuren| 0.1 kN
Save SS curve Yes
Tostdate . ..J2020me17 — — Temperature 26C il
Humidity _ 60 %RH Sample name »
LotNo. s oo |Preparation T
Operator " |Epafroditus Pakiding, ST User |
Comment 1 Sample 1 Comment 2




Graph

200 i
|
1
|
Load oW n {
N ! m\ !
150 |
N :
-, |
| N
e
100 - \
1
{ |
| | |
| |
i l | !
50 ! | i [
| ‘
|
0 | ;
0 b 10 15 20 25
Displacement mm
3=point bending testResult
Machine name RTF Test type 3-paint bending
Strain input 1 Not used Test spoed 0.5 mm/min
Chart speed  OFF Machine rigidiy O mm/rg!
Point data(Load) 0 0 0| Point data(Drsp) 0 0
N 0 0 0 mm 0 0
Elastic modulus anal Interval 1 100]Initial sample length  Edge spat €0 mm
v Load Pitch 5N Ongin of elongation  Init Inad 1N
Elongadjust " [No Break point measurer] 01 kN A,
Save SS curve Yos
Test date 202010914 Temperature: 26 C
Humidity 60 %RH Sample name FML
Lot No. Preparation
Operator Epafroditus Pakiding, 6T User Salim
Comment 1 Sample 1 Comment 2




FML 1. 5mm

(1) B

SamplelD

FNL 1.85mn (1) B

TestDate

13/9/2020

Operator

Type

Flat

Size(mm)

12, 5%3

So (mm2)

37. 80

Lz (mm)}

90

Fhb (k1)

/

Rbb (MPa)

Fpb (kN)

/

Epb (MPa)

Eh (GPa)

/

(T

Load (k)
200

180
160---
140+~
120
100+---
0804
oaog-F
0404
0204

0

Popepooooe

-0. 20

T
48.0 54.0 60,0
Extensionimm)




