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LAMPIRAN 3

Hasil Analisis DFMA Robot Lengan Rancangan Lama

0 2 k] 4 | 5 6 7 8 9 10
2L E by ; :
= =
RUHIT I LR MR
Sub Assembly | 3 |% gg g E 2|25 (2 ol s (& -g Name of Assembly
< ‘§'§§ iy ”i‘f? %Ea
F|23|E3|8y EE L SE5 83 |20
1 1 ofo] 113 [oflo]| 15 [ 263 | 1082 1 |Bracket Servo §
2 1 ofo] 113 [3]2 513 | 2,052 1 [1ISO7046-1-M3x12-Z — 12§
3 1 of2] 188 [ofo]| 15 | 338 | 1382 | |Washer ISO 7089 - 3
4 1 ojo]| 113 [3]o] 2 313 | 128 1 |Hand Clarp
5 1 0[2] 188 [3]|8] 6 7,88 | 3152 1 [1SO 10511-M3:8
6 1 olo] 1,13 |of[6] 55 | 663 | 2652 | |TOWER PRO MG-90s, ANALOG SERVO, HORN_|
7 1 ojo] 113 [3]o] 2 313 | 1,282 1__|Hand Clamp Holke Gear
Bagian 5 8 3 0[2] 188 [3]2] 4 17,64 | 7,056 0 [1S0 7046-1 -MI.6x5-Z — 5§
9 1 ofo] 113 Jole]| 55 | 663 [ 26352 1 iock phte base servo |
10 1 01 143 [3]2] 4 s43 | 21m 1 |cross recessed binding head screw_jis
11 2 3/0f 195 |o[6] 55 149 | 59 0 |Plste Motor Servo 5
12 1 310 195 [o|6] 55 | 745 | 29 1 |[MG90s_sevo
13 2 02 188 [3]8] 6 15,76 | 6,304 2 |Hexagon Nut [SO - 4032-M2-D-§
14 1 of1] 143 [3]2] 4 543 | 21m 1 [ISO7045-M3x5-Z— 58
15 2 of1] 143 [3]2] 4 10,86 | 4344 2 |JIS 1111 Cross recessed countersunk head screw - M2 x 16 - Z =168
20 116,01 [46,404| 15 38,79%
Operati _ Nm* 3 (estimation in
oo | cost| N Effciency ™ X100
0 1 2 3 g4 s 3 7 [l 9 10
I3 ~ B
AN TR
KR = § bl '3'5
Sub Assembly | § |5 g 2/ % s iL p g k- Name of Assembly
8 gg_vgu g3 F A5
E|Z23% Z 3y é 3 §c| &< [F5 4
1 1 3lof 195 |3[4] 6 795 | 318 1 |Bracket Servo 4
2 1 ofo]| 113 [o]|6]| 55 | 663 | 2652 1 |[TOWER PRO MG-90s, ANALOG SERVO, HORN 1
3 1 0[2] 188 |3]|3 5 6,88 2,752 0 |countersunk flat head cross recess screw_ison
4 1 3]0 195 |o|6] s5 | 745 | 298 1 |MG90s_servo
4 5 2 of1] 143 [3]2] 4 1086 | 4344 2 [ISO7045 - M2x 12-Z — 125
Bagian 6 2 42| 435 [4[8] 85 | 257 | 1028 | 2 |Hexagon Nu[SO - 4036-M2-S
CXAR0!
7 1 02 18 [1][8] o 1088 | 4352 1 ||so 10669-3-N
8 1 ofo| 113 [3]2] 4 513 | 2052 1 |)IS B 1111 Bindieg head screw M3 x 12 ~128
9 1 0[2] 188 [4[s]| 85 [ 1038 [ 4152 1 [1ISO 7080-M3S
10 1 0f2] 188 [3]2] 4 588 | 2352 1 [ISO 7045 - M25x4-Z —4S
12 97,74 |39096| 11 34%
Operati E _ Nm *3 {estimation theory in second)
o | st N ffciency M X100
0 1 2 3 4 | 5 3 7 [l ) 10
5 =
LIPS
Sub Assembly | 3 |% g§ 53 E 2| EE (2 ; e |& =-§ Name of Assembly
% §.§§ g!i g |1k Efg: %g
£ |z 82=§&E§§-§ ia & |*92
1 1 3/of 195 [3[4] 6 795 | 318 1 [Bracket Servo 2 ke servo 3
2 1 3/0f 195 |o|6] 55 | 745 | 298 1 |nmms=m3
3 2 01| 143 |3]|2 4 10,86 | 4344 0 |cross recessed binding head screw i
4 2 0[2] 188 [3]8] 6 1576 | 6,304 0 |15 B 1181 Hexagon nut - style | AM2- DS
5 1 0[o]| 1,13 [o|6]| 55 | 663 | 2652 1 |Washer Clump Motor Servo 2
6 1 o[2] 188 [3]2] 4 588 | 2352 0 |7IS B 1111 Truss head screw M2 x 5 —5S
Bagian 3 7 1 306 306 [0]6] 55 | 856 | 3424 1 |MG90s_servo
8 2 0f1] 143 [3]2] 4 10,86 | 4344 2 [IS07045 - M2x12-Z — 128
9 1 o[2] 188 [3]2] 4 588 | 2,352 2 |cross d binding head screw_js
10 1 01| 143 |3]2 4 s43 | 2172 | lcross recessed binding head screw_jis
11 2 0[2] 188 [3]|8] 6 15,76 | 6,304 2 |Hexsgon Nut ISO - 4036 - M2 - S
13 1 0[2] 188 [4[s8] 85 [ 1038 | 4152 | |1S B 1181 Hexagon nut - style | AM2 - D S
16 101,02 (40408 | 12 36%
+ -
- (:::r:ll - Effdency=~m 3(est_imati¢1>.r';'theorymsewm_f)x,m




LAMPIRAN 4

Hasil Analisis DFMA Robot Lengan Rancangan Lama

0 1 3 2 3 Et = [3 " 10
I R
Sub Assembly | £ |3 E 3|8 < | i3 dselEs3 Name of Assembly
g E§5(=5 |38 Fe 3L |fe dx |2
F|38g|FF|5y FEY S |EEa 402
1 2 o] 14 [3T2] 4 1086 | 4344 | 0 [0S 1111 Cross d countersumix head screw - M2 x 10108
2 1 Jolo] 1,13 [olo] 1,5 [ 26 | 1082 1 |Bracke Servo 2
] 2 Jol3] 1e [3[8] 6 1538 | 6152 | 0 [)S B 1181 Hexagon thin mut - double chamfired A M2 —S
Ba 2 4 1 3/6 306 (06| 55 | 856 | 3424 1 |[TOWER PRO MG9%95
glan s 4 Jol2 158 Jolol 15 [ 138 | 548 | 0 [ISO 10669-3.55-N
6 4 ol 14 f3f2] 4 [am]aes| 4 Ilsoms-mxlo-z—ms
7 2 _|of3] 1 [3/8] 6 15,38 | 6152 | 2 [Hexagon Thin Nut 1S0 - 4035 - M3 - §
) 2 Jof3] e [478] 85 | 2038 | 8152 | 2 |Hexagon Thin Nut 1SO - 4035 - M3 -
18 108,43 43372| 10 . 28% ]
Tm 0P8 | | Efciency = NM.23 (estimation theory in second) ., 5,
on cost Im
0 1 3 2 i §4 | 6 i ] 9 10
i A §
BEEE d s
Sub Assembly | £ | ; g § 2i = o Name of Assembly
8 2-§ $Zlag "%"g‘gie i
T8 g 2 - .5
Elieg|ER|8y FEGRE|RGE[ 83 |2
1 2 o] 143 [3]2] 4 1086 | 4344 | 2 [BI8.6.7M-M2x04x 13 Type I Cross R d PHMS 135
2 . Jofo] 13 Jolof 15 | 26 | 108 1 |Base Plte Servo 1
BAGIAN 1 3 2 |3]o] 195 [of6] s5 | 149 | 59 0 [Plwe Motor Servo §
4 1 3/0] 195 |0j6] S5 745 2,98 1 |MGH0s_senvo
5 2 Jol2] 18 [3]8] 6 15,76 | 6304 | 2 |Hexagon Thin Nut 150 - 4035 - M2 - §
] 51,6 | 20,64 6 35%
Tm |OPerat| o qust‘U[estmamnﬂwarymsemmi)x'm
on cost Tm
0 1 2 3 o4 | 8 6 | 7 | 8 9 10
AR T IR
- 5
PEE .i § % £ 7 %
Sub Assembly | 2 ‘;ag é% gi §= _;§ g - ge ,§°§ Name of Assembly
HHB IR S
1 t Jofol 1,3 Jolol 15 | 263 | 1082 1 [Base
2 s Jof2] 188 [3]0] 2 194 | 776 0 |Rubber Pad
3 tJolol 13 [ol6] 85 | 663 | 268 1 [lock plae base servo |
4 4 Jof2] 1 [372] 4 | 238 | o4 | 0 [ISOscrew ML6
Bagian Board s 4 Jola1] e |3]2] 4 |2, | 86| 0 [Spacer M3XI0
Control 6 4 lol2]1 308] 6 | 31,52 | 12608 | 4 [Hexagon Thin Nut1SO - 4035 - M3 - S
7 1 |olo| 1,13 |ojof 15 63 | 1052 | 1 [Arduino
s 4 |of2] 188 [3]2] 4 | 2352 | o408 | 4 [BIR6.TM-M2x0.4 x4 Typel Cross R d PHMS -4S
9 1 Jo[1] 143 [3[2] a 543 | 2172 1 |BIS.6.7M - M2 x 0.4 x 4 Type I Cross R d PHMS -4S
10 1 Jofol 3 [3al1] s 6,13 | 2452 1 |Board Control
26 143,13]57252| 13 . 2%
P . Eﬁdency=~m SImMMtMorylnsemngx,w
on cost Tm
Bagian 5 20 15 |38,79%
Bagian 4 12 1 2% 617,93 67
bagian3 16 12 6% | | 10299 MENIT
bagian 2 18 10 28%
baglan 1 8 6 35%
Bagian board control 2% 13 %
100 67 32,53% 247,172

54



LAMPIRAN 5

Hasil Analisis DFMA Robot Lengan Rancangan Baru

0 i 2 3 4 5 3 7 8 9 10
a0 —
E I g : £ g % § F e i 9
. Mo | - " + ™
Sub Assembly | 2 (5§ Z - 3, Ei %"’ i g =g cle ,"g Name of Assembly
o BEggcdize (T (3L (Fe3d, e
sso*ﬁ gsg" g HEE N MET-N
s Iz 48 & 8 |&. =8 a8 SlE g =
1 1 olo] 113 [olo] 15 263 | 1,052 1 |Bracket Servo |
2 2 |0|0| 103 |0|6] 55 | 1326 | 5304 | 2 |TOWER PRO MG-90s, ANALOG SERVO, HORN 1
3 2 |o[1] 1 302] 4 | 1086 | 4348 | 2 [ISO7045-M3x5-Z 58
4 1 olo| 113 |32 a 513 | 2052 | 1 |1SO7046-1- M3 x 16-Z — 168
5 1 3]0 195 0|6 55 | 745 | 298 1 |MG9s_servo
B 5 6 2 0| 1| 1,43 | 32| 4 | 1086 | 4342 | 2 [ISO7046-1-M2x12-Z— 125
agian 7 2 |0|2] 1,88 [3[8] 6 | 1576 | 6304 | 2 |Hexagon ThinNutISO - 4035-M2-S
[ 1 0|2 188 |0 o] 15 | 338 | 1352 | 1 [1SO10673-3.2N
9 1 0lo| 113 [3]0] 2 303 | 1252 |1 |gmper
10 ] 02| 1,88 | 3|2 4 | 58 | 2352 | 1 [1SO 10511.M3-8
1l 1 01| 143 |32 4 | 543 | 2112 | 1 [1SO7046-1-M2x5-Z— 358
2 1 0[0| 13 [3]0] 2 | 313 | 1252 | 1 |Gripper Hok Gear
16 869 | 3476 | 16 55%
Operad
Tm et Nm
0 i 2 3 a é 3 7 g 9 10
i}
K- = . =
| 5
HE N AR
5 ke 8 o + =
Sub Assembly | 2 S E 3" 3’; » = i B: | £ £ E Z(§ TI2SE Name of Assembly
e BEggsS(2L 32 |2E(Be3f |i5E
A HIB I E R E TR
e |Z .§ S ~ .5 . o e [
T 1T O[O0 LI3T [0[0 | 1,5 | %63 | 1,052 | 1 |Bracket Servo 3.1
2 2 |3|0] 195 |0]6] 55 | 149 | 59 2 |MG90s_servo
Bagian4-3 | 3 2 |ola| 218 [3[2] 4 | 1236 | 4944 | 2 |Hexagon ThinNutISO - 4035-M2-S
4 4 01| 143 [312] 4 | 21,72 | 8688 | 4 |ISO7046-1-M2x12-Z— 125
5 2 |0]4] 218 | 38| 6 | 1636 | 6,544 | 2 |Hexagon Thin NutISO - 4035 - M2-S
11 67,97 | 27,188 | 11 49%
Operati
Tm baitetat Nm
0 1 2 3 4 5 6 7 8 9 10
g ; o -§ _é E g g k: g § w —
S8 .3 4 g ’ +(8 °
Sub Assembly g gggu g,g Eg ;g‘ gg g 2|8 E§'°§ Name of Assembly
1B EEH FE T
g FERRIES
A HiBIHIaTHIIE TR ]
Bagian Len: 1 1 00 113 JO|1] 25 363 | 1,452 1 |Lengan penghubung
Pgm N gan — 2 10]0] L3 | 016] 55 | 1326 | 5304 | 2 |TOWER PRO MG-90s, ANALOG SERVO, HORN 1
enghubung |~ 2 02| 188 |3]2] 4 | 11,76 | 4708 | 2 [ISO7045-M3x5-Z—58
5 28,65 | 1146 | 5 52%
Tm |OP™ N
on cost

55



LAMPIRAN 6

Hasil Analisis DFMA Robot Lengan Rancangan Baru

0 1 2 3 E N - 6 7 13 9 10
g '2 g 3 g é : g ég o
.22 g E ‘g §. E !. E N _°
Sub Assembly | Z (3 2 E % ) ERle g g ."% Name of Assembly
8 gé;gﬁ -z~§ fgang -=§§a
32 25|38 Z,gz.ﬁ iaficlrg s
1 1 0J0| I,I3 0[]0 15 | 263 | 1,052 T |Bracket Servo 2.1
2 2 ol t| 143 [3]2] 4 1086 | 4344 | 2 [ISO7046-1 -M2x12-Z 128
3 1 316 306 [0[6] 55 | 856 | 3424 1 [MG9%0s_servo
BAGIAN2 4 2 ol2] 188 [3]8] 6 15,76 | 6,304 2 |Hexagon Thin Nut ISO - 4035 - M2 - §
5 1 0jo| 113 [o[6] 55 | 663 | 265 1| |Washer Clamp Motor Servo 2
6 1 of2] 188 [3[2] 4 588 | 2352 1 [ISO 7045 -M3x5-Z 58
8 50,32 | 20,128 | 8 48%
Tm Pre, Nm
on cost
0 1 2 3 4 % 6 7 8 9 10
= E ] £ =
o |- B s —
s E_g_-g'ﬁ gi gg ggg +g w 2
Sub Assembly S E E 3" ;‘§3 e = ; g | 5 eu‘é%, Name of Assembly
HHIE § e PR
A HI BRI eI T
1 1 oJol 113 JToJo| 15 263 | 1082 1 |Base plate control
2 1 ofol 113 [3]1] 5 6,13 | 2452 1 |arduino uno
Bagian Board |3 1 3[6] 306 [o0[6]| 55 | 856 | 3424 1 |TOWER PRO MG995
Control +1 __4 4 of1] 14 [3f2] 4 [21,72 ] 8688 [ 4 [1SO7045-M3x10-Z— 10S
s 4 03] 169 [3|8] 6 | 3076 | 12304 | 4 |Hexagon Thin Nu ISO - 4035 -M3- S
6 1 ofol 113 [3]1] 5 613 | 2452 1 |Board Control
12 7593 [ 30372 12 4%
Tm Operatl Nm
on cost

Bagian 5 16 16 55 % 309,77 52
Bagian 4-3 11 11 49 % 5,162 f\'FNITI
Lengan Penghubung B 5 529
bagian 2 8 8 28%
Bagian board control 12 12 27%
T e | o

56






