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Lampiran 2 Tabel grafik pengujian Tarik
GAMBAR B.1 AL-CU

DONNY
AL+CU A
Cus tomer DONNY TestDate 2023/8/31 2HAM
Coil No/Packet No Tvpe Circle
Size(mm) B. 85 Solmm2) 36. 85
Loimm) 11. 69 Lulmm)
& (%) 7 Sul(mm2) /
I (%) / Fm (kN 1. 850
Em (MFa) 50 FeH (LN) /
ReH (MFa) / Fel (kN) i
Rel (MPa) / Fp (kN 1. 750
Ep (MFal 47 Ft (kN 1. 800
Rt (MPa) 49 E (GPa) 30
Load{kN) Load-Displacement Curve
2. 000 Fp Fnft
1. 400
0. 800
0. 200
-0, 408
-1.0 A
-1. B0
—2. 20
-2, 80
—3. 40
-4, 00 T T T T T T T T T
0 0.030 0.060 0.080 0.12 0.15 018 0.21 0.24 0.27 0.30
Displacement {mm)
DONNY
AL+CU B
Customer DONNY TestDate z023/8/31 ZEEHAMD
Coil No/Facket No Tvpe Circle
Sizeimm) 5. 63 So (mm2 ) 34. 52
Lo (mm} 10. 93 Lu{mm)
A D i SuimmI ) /
(%) £ Fm (kH) 1. 950
Rm (MPal 56 FeH (kN2 i
ReH (MFPa) 7 Fel (kN2 i
Rel (MFa) 7 Fp (kN) 1. 800
Rp (MFPa)} 52 Ft (kN 1. 300
Rt (MPa) 55 HE{GFaJ 23
Load (N} Lead-Extension Curve FaFm
2. 000 S Ep
1. 500
1. 000
0. 500
o
—0. 508
—1. 00
—1. 50
—2. 00
—2. 50
—3. 00 T T T T T T T T T
o] 0. 030 0.060 0,080 0.12 0.15 0.18  0.21 0. 24 0.27 0.30

Extensionimm)
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DONNY
AL+CU C
Customer DONNY TestDate =0z23/8/31 2£EAM
Coil No/Packet No Type Circle
Size(mm? 6. BT Solmm2 ) 37. 07
Lo {mm) G, 21 Luimm)
A WD ra Suimm2) /
T & Fm (kN 1. 750
Rm {MFa} 47 FeH (kN /.
ReH (MFa) / FeL (kN) /
Rel (MFPa) i Fp (kN £
Ep {MFa) i Ft (kN 1. 650
Et (MFa) 45 E (GFal S
Load(kN) Load-Displacement Curve
2. 000 Ex Fn
1. 400
0. 800 Fp
0. 200
—0. 409
1.0 4
—1. B0+
-2, 20
—-2. B0
—-3. 40
—4, 00 T T T T T T T T T
0 0.030 0.060 0.090 0.12 ©0.15 0.18 0.21 0.2¢ 0.27 0.30
Displacement (mm}
Gambar B.2 variasi penambahan CNT 1%
DONNY
CNT 1% A
Cus tomer DONNY TestDate 2023/8/31 EHIM
Coil No/Packet No Type Circle
Size(mm) B. 60 So(mn? ) 3¢. 21
Lo (mm) 8. 42 Lufmm)
A (%) ! Bulnm? ) /
Z(%) £ Fm (kN) 3. 250
Em (MPa) 95 FeH (kl) !
ReH (MFa) ! FeL (ki) /
ReL (MPa) ! Fp (k) 1. 800
Rp(MFa) 53 Ft (k) 2. 600
Rt (MPa) 76 E(GPa) !
Load(kN) Lead-Displacement Curve
4, 000
3. 510+ Fn
3. 0204 Ft
2. 5304
2. 040 Fp
1. 5504
1. 060+
0. 570
0. 02804
—0. 414
=0, 50 T T T T T T T = T

0 0,080 o010 0,15 0020 0025 0,30 0.35 0.40 0,45 0,50
Displacement (mm)
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DONNY
CNT 1% B
Customer DONNY TestDate 2023/8/31 EEAM
Coil No/Packet No Twpe Circle
Zize (mml 6. B0 Soimmi ) 34.21
Lo{mm) 8. 27 Luimm)
A (%D / Sulmm? ) i
(%) /! Fm (kN 2. BED
Em (MFal 7T FeH (kN I
ReH (MPa) / Fel (kN) /
Rel (MPa) ! Fp (kI 2. 050
Ep (MPa) 60 Ft (k) 2,100
Rt (MPa) 61 E(GPa) /
Load(kN) Load-Displacement Curve
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Displacement (mm)
DONNY
CNT 1% C
Custoner DONNY TestDate zoz3/8/31 EHAM
Coil No/Packet Ho Tvpe Circle
Size(mm} 6. 54 So (mm2 ) 36. 75
Lo (mm) 13. 20 Lufmm}
A (%0 / Sulmm2 ) 7
Z 0% / Fm (kN> 3. 650
Em (MFal =] FeH (kN i
ReH (MFa) J Fel (kN i
Rel (MFPa} S Fp (kN 2. 200
REp (MPa) a0 Ft (kN2 3. 000
Rt (MPal 32 E(GFa) i
Load(kkH> Load-Displacement Curve
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DONNY
CNT 1.5% A
Custemer DONNY TestDate 2023/8/31 EHAM
Coil NofPacket Ho Type Circle
Size(nn) [ So (nm? ) 32. 17
Lo(mm) 11.16 Lu(nm)
Y Y Su(ams ) ¥
Z(%) / Fu (kN) 4. 450
Rm (MF'a) 138 FeH (kl > !
FReH(NPa) P Fel (kH) /
ReL (HPa) 7 Fp (kK) 3. 200
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Displacement {amn)
DONNY
CNT 1.5% B
Custoner DONNY TestDate 2023/8/31 EHAM
Coil No/Packet No Type Circle
Size(mn) 6, 50 So(mm2) 33.18
Lo{mm} 13.23 Luf{mm}
4 (%) i Su{mm2 ) /
Z(%) S Fn (kW) 5. 050
En{MPa) 152 FeH (kH) 3. 050
ReH (MPa) G2 Fel (kN) 2. 750
Eel (MPa) 83 FpikN} 3. 100
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DONNY
CNT 1.5% C
Customer DONNY TestDate 2023/8/31 2EAM
Coil NofFacket No Type Circle
Sizeimm) G. 46 Solmm2) =2.78
Lo (mm) 6. GO Lufmm)
A (%D / Suimm2) 7
(%) / Fm (kN 4,150
Em (MPal 127 FeH (kN i
EeH (MPal / Fel (kN) /
Rel (MPa) 7 Fp (kN 2. 700
Rp (MPa) 82 Ft(kN) 2. 600
Rt (MPa) 7o E(GPa) 22
Load (LN} Load-Displacement Curwve
5. 000
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3. 200 FFD
2. BO0
2. 000
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0. 800
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—0. 405
—-1.0 T T T T T T T T
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Displacement (mm)
Gambar B.4 variasi penambahan 2% CNT
DOONY
CNT 2%
Customer DONNY TestDate 2023/8/31 2 HAM
Coil No/Packet No Type Circle
Size(mm) 6.0 Solmm?) 28. 27
Lo(mm) 10 Lufmm)
A% / Summ2) /
(%) ! Fm (k) 7.400
Em {(MFa) 262 FeH (k) !
ReH (MPa) / Fel (k) /
Rel (MPa) / Fp (kN) 4. 550
Rp (MPa) 161 Ft (k) 4. 400
Rt (MFal 156 E(GFa) 31
Load (kN) Lead-Displacement Curve
8. 000 Ffi
7. 2004
6. 400
5. 600
4. 800 F¥p
4, 000+
3. 200
. 4004
. 00+
. B00+
0] T T T T T T T
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DONNY
CNT 2% B
Custoner DONRY TestDate ZDASP_IS-:'TBII__E_EE:'_—-I"“
Coil He/FPacket No Type Circle
Size(nm) 6. &0 Solmm?) 32,17
Leo(mm) 8. 77 Lui(mm}
(%) ¥ Sulnm)
Z(%) ! Fa (kR 8. 850
Bn{MPa) 273 FeH{kN) /!
ReH (MPa) ! Fel (kM) !
Rel (NPa) ! Fp(kH) E. 550
Rp{MPa) 204 Ft (kN 7. 100
Rt (MPa) 221 E(GPa) 131
Load{ki) Load-Displacenent Curve
. 000 T :
8. 100 Bt =
7. 2004 Fp w7
6. 300-
5. 400 e
e 500
. BOO 9
2. 7004 S
1. 8004
0, B
0 T T T T T T T T T
o] 0,080 0,16 o, 24 0. 32 0, 40 0. 48 . 58 0. B4 T2 0. 80
Displacenent (am)
DONNY
CNT 2% C
Customer DONNY TestDate 2023/8/31 EEAM
Coil No/Packet No Type Circle
Size(nn) 6. 61 S0 (mm2) 34. 32
Lo (mm) 9, 44 Lu{mm)
A (%) i Sulmm2) /
Zi%) / Fm (kN) 8. 400
Em (MFa) 245 FeH (kN) 3. 800
ReH(HPa) 111 Fel (k) 3. 650
Rel (MFa) 106 Fp (LU 5. 900
Rp(MPa) 172 Ft (kN) 6. 650
Rt (MPa) 194 E{GFa) a7
Load(kN) Load-Displacement Curve
9. 000 it
8.1004
. 200 Ft
6. 300 Fp
5. 400
4.5004 g
3. 6004
2. TO0
1. 28004
0. 900
1] T T T T T T T T T
0 0,070 0.14 0.21 0.28 0. 35 0.42  0.45 0. 56 0,63 0.70

Displacement (mn)



Gambar B.5 variasi penambahan 1% CNT + Mg 2%
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DONNY
CNT 1% + Mg 2% A
Cus tomer DONNT TestDate 2023/8/31 S£HAM
Coil Wo/Packet No Type Circle
Size(mm) 6. B3 So (mm?) 34,52
Lo (mm) 11.43 Lufmm}
A% 7 Sulmm2) /
Z{%) /! Fm (kN 6. 450
Em (MFa) 187 Fel (k) /
ReH (MPa) ! Fel (ki) /!
ReL (MPa) ! Fp (kN) 4.150
Rp{NPa) 120 Ft (kI 5. 250
Rt (MPa) 152 E(CPa) /
Load (kN Load-Displacement Curve
7. 000 Fir
6. 280
5. 560 Ft
4, 340 Fo
4. 120
2. 400
2. 630
1. 960
1. 240
0. 520
=0, 20 T T T T T T T T T
0 0. 070 14  0.21 0.28 0.35 0.42 43 0.5 0.B3  0.70
Displacement (mm)
DONNY
CNT 1% + Mg 2% B
Customer DORNY TestDate 2023/8/31 EHIM
Coil No/Packet No Type Circle
Size(mm) 6. 73 Soimm2) 35, 57
Lo (mm) 7.38 Lu(mm)
A (%) / Suimm?) /
Z(%) / Fn (kW) 4. 250
Em (MPa) 119 FeH (kW) !
ReH (MPa) / Fel (kW) /
ReL (MPa) / Fp (kW) 2. 600
Rp(MPa) 73 Ft (kW) 2,700
Rt (MPa) 76 E({GPa) 33
Load(kN) Load-Displacement Curve
5. 000 -
4. 430 I
3. BBO~
3. 290+
T
2. 7204 M
2. 150+
1. 5804
1.0104
0. 440+
-0. 134
=0, 70 T T T T T T T T
0 0,070 0.1¢  0.21 0.28 0.35 0.42 0.43 0.5 0.63 0.70

Displacement (mm)
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Gambar B.6 variasi penambahan 1.5% CNT + Mg 3%

CNT 1.5% + Mg 3% A

ALUMINTIUM 2024

Customer MHS S1 TestDate 2023/8/16 FHA=
Coil No/Packet No Tvpe Circle
Size(mm) 3] So(mm?) 28. 27
Lo (mm) 10 Lufimm)
& (%D J Suimm?) J
Z0%) 7 Fm (kN 5. 550
Em (MFal 196 FeH (LN} £
ReH (MFa) £ Fel (N} £
Rel (MFa) / Fp (Ll 4. 400
Rp {MPa) 156 Ft (kN 2. 800
Rt {(MPa) 99 E(GFal 17
Load (kN Leoad-Displacement Curve

5. 000 o

5. 400+

4. 8O0+ Fn

4. 200+

3. GO0

3. 000 Ft

2. 400+

1. 800+

1. 2004

0. 00+

Q T T T T T T T T
0 0,20 0,40 0.80  0.8B0  1.00  1.20 1.60 1.80 2.00

Displacement {mm}

DONNY
CNT 1.5% + Mg 3% B
Customer DONNY TestDate 202E/8/31 SHAM
Coil No/Packet No Tvpe Circle
Size (mn) 6. 70 So (mm2) 38. 26
Lo {mm) 10.14 Luimm?
A (%) / Suimm2) /
Z(%) / Fm (kN 6. 350
Em {MFa) 180 FeH (kN /
ReH(MPa) / Fel (LN) /
Rel (MFa)} / Fp (kN) 4. 400
Rp (MPa) 125 Ft (k) 5. 250
Rt (MPa) 145 E{GFPa) £
Load (kN Load-Displacement Curve
7. 000 Fr
6. 280
5. 560-] Fe
4. 340 Fp
4. 120
3. 400
2. 630
1. 360
1. 240
0. 520—3
-0. 20 T T T T T T T T
0 0,080 0.12 0.18 0.2¢ 0.30 0.36 0.48 0.54 0.80

Displacement (mm}
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Gambar B.7 variasi penambahan 2% CNT + Mg 4%

DONNY
CNT 2% + Mg 4% A
Ciss tomer DONNY TestDate 2023/ 831 EEM
Zail Nef/Facket No Tvpe Circle
Sizeinn) 6. 50 Soimmd ) 33. 18
Lo (mm} 12. 31 Lufmnal
A% S Suimad) x
LY i Fa el S, THO
En (¥MFa} 294 FeH (kK £
Rel (APal S Fel (kK2 i
Eel (AEa) / Fr ik 6. 35
Ep (MPal} 191 Ft sl G. 250
Et (MPa) 1898 E (GPa) I8
Lead (kR Load-Displacenent Cuorne
0 Fa
e —1
'?u
B
4.
2.
o 0,20 0,40 060 080 1.00 1,20 1,49 1.80 1,80 2, 00
Displacement (nml
DONNY
CNT 2% + Mg 4% B
Customer DONNY TestDate z023/8/31 EHAM
Coil No/Packet No Type Circle
Size(mm) 6. 26 Soimm2 ) 30. 78
Lo {mm} 13. 92 Lu{mm>
A (%D / Suimm22 /
Z (%) & Fm (kN 8. 600
FEm (MFal 279 FeH (kN 4
EeH (MFa) 4 Fel (kN S
Rel. (MPa) £ Fp (kN2 T. 050
Rp (MFal 229 Ft (kN> T. 200
Rt (MFal 254 E{GFPal 77
Load (kN Load-Displacement Curve
9. 000 Fm
8. 100 FpFt
T. 200+
5. 300
. 400
4, 500
3. 600
2. TO0
1. 800+
0. 900+
Q T T T T T T T T T
o] 0. 070 0. 14 0. 21 0. 28 0. 35 0. 42 (OS] 0. 56 .63 Q.70

Displacement (mm)

7



CNT 2% + Mg 4% 2

SamplelD CNT 2% + Mg 4% 2 | TestDate 24/9/2023
Operator DONHY Tvne Circle
Size(mn) . 40 So(mm3) 32,17
Lo (mm) 150 Fbe (k1) 7.25
Rbc (MPa) 225 Fac (ki) !
Rsc(MPa) ! Fpc (ki) 4, 30
Rpc (MPa) 134 Ftc (ki) !
Rtc(MPa) ! Ec(GFa) 4. 83
Load(kN) Lead-Displacement Curve

g. 000 : ; Tz

7. 200 .

B. 400-------- : & Rk B

T -

4. B0 ----- s

4, 000—-------- e

3, 200~ ------- cplierzie

2. 400 ----- ; :

1. BOQ—-------- ; i

0. 800~ -- B ks CRREEEREN : ; : : : :

0 T T T T T T T T T

0 1. 00 2,00 .00 4,00 5. 00 6,00 F.00 8. 00 .00 10,0
Displacement {mn)
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