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C BEbaHNﬁéﬁﬁA@ kenakan pada hancka putar terpusat pada masing-masing

C rodesrdptatDichesar 33Ckg, dan roda pelakang sebesar 220kg. Rangka

C tersebut ditumpu oleh 4 sendi, yaltu 2 sendi disisi kiri dan 2

C sendi di sisi xanan. Rangka diasumsikan sebagali frame. massa dari

C batang diperhitungkan. Satuan panjang dalam {mm) dan satuan massa

C dalamnm {kg) .

SYSTEM

L=1

JOINTS

C Merupakan nomor tifik-tiirk nodal

i X=0 Y=0 Z=2300

3 ¥=1260 G=1,3,1

4 X=1800

T X=4000 G=4,7,1

& X=¢ Z=1650

10 ¥=1280C G=8,10,1

11 X¥=1900

14 X=4000 G=11,14,1

15 ¥=0 Z=650

17 X=1280 G=15,17,1

18 ¥=1900

21 X=400D G=18,21,1

22 ¥{=0 Z=0

24 X=1260 G=22,24,1

25 ¥X=1900

28 X=4000 G=25,28,1

28 E=¢ ¥Y=20¢ Z=2300

31 ¥=12690 G=29,31,1

32 X=1900

34 X=3300 G=322,34,1

25 =0 Z=0

37 X=12860 G=3%,37,1

38 X=1900

40 X=3300 5=38,40,1

RESTRAINS

1 40 1 R=0,0,0,0,0,0

4 25 21 R=1,1,1,1,1,0

5 26 21 R=0,1,1,1,1,¢

FRAME

NM=2 NIL=2 Y=-1
Material rangks memaniang {sejajar sumbu ) adalah kanal bala
standar Amerika sifat untuk disain Ci00¥8.0 (massa=8kg/m), dengan
E=Z200 Gpa.
SH=C T=100,40,7.5,4.7 E=20000 W=0.008

Perancangan Kendaraan Pengangkut Sedan Dengan Kapasitas Delapan Sedan
Saut Batara, Prof. Ir. Samsul Kamal, M.Sc., Ph.D.

Material rangka mel intang fSEjaja* sumby z} adalah kanal baija
standar Amerika sifat untuk disain C75¥6.1 {massa=&.1kg/m), dengan
E=200 GPa.

SH=C T=75,35,6.9,4.3 E=20000 wW=0.0081
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G E 5kﬁéén%.T ED JOINT COCRDINATES
GADJAH MADA
JOINT X Y z
1 L000 . 000 2300.000
2 §30.000 .0an 2300.000
3 1260.000 .000 2300.500
4 1800.000 L0000 2300.000
5 2600.000 L0006 2200.000
8 3300.000 L0000 230C.000
7 4000, 000 .00 2300.000
8 .000 .00 1650.000
g 630,000 L0800 1850.000
10 1280.000 .000 1850.000
11 1900.900 L0000 1650.000
1z 2600.000 .00 1650.000
13 3300.000 .0C0 1680.000
14 4000.000 L0080 1630.000
15 .00 L0090 £50.000
16 E320.000 . 000 £50.000
17 1260.000 L0080 650,000
18 1800.000 L0500 650,000
13 2800.000 .000 50,000
20 3300.000 . 000 £50.000
21 4000.000 .000 £50.000
22 .D00 . 00D .000
23 £30.000 .000 L0090
24 1260.000 .000 .00
25 19006.000 .000 .000
25 2600.000 .000 L0008
27 3300.000 .000 L0000
28 4000.000 .000 .000
29 L00D0 200.000 23200.000
30 £30.000 200.000 2300.000
31 1266.000 200.000 2300.000
3z 1800.000 200,008 2300.9000
33 2600.000 200.000 2300.000
34 3300.000 200.000 2300.000
35 L0006 200,000 L0060
38 £30.000 250.000 L 000
37 1260.050 200.000 .000
ag 1950.000 200.000 .000
39 2600.000 200.00 L000
a0 3300.000 200.000 L0090



LA INT

ut Batara,
LjJniversitas Gadjah Mada, 1999 [-

DATRBA
Perancangan Kendaraan Pengangkut Sedan Dengan Kapasitas Delapan Sedan
f. Ir. Samsul Kamal, M.Sc., Ph.D.

4NIVERS]TAS N !

DJAH MADA 0 1

25 i 1

26 0 1

TOoOTAHA L WEIGHEH
PROP WEIGHT
1 222.5294
2 98,2100
TOTATL 320.7394

N

nduh dari %ﬁetd.reposit&%ﬁm.ae.id/ RZZ

[l

[ S

v/

MASS
.BOGCO
L0000

0000

food ot fed ped

142]

fet e pd pas

|
n

o

OO o



FINITE ELEMENT 2ANALYSIS OF STRUCTURES _
v F.Igg?ér?czé?ﬁ;%ﬁ l?éﬁdé{ra'éﬁ“Pengangkut Sedan Dengan Kapasitas Delapan Sedan
Saut Batara, Prof. Ir. Samsul Kamal, M.Sc., Ph.D.

EMENT FORCES

ELTO4] MAPQXIAL DIST 1-2 PLANE 1-2 prLawe AXIAT
ID COND FORCE ENDT SHEARR MOMENT SHEAR MOMENT  TORQ
e T
I -89.42 18,93
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L e T
1 -3.75 ~26.29
N £.39 -2484.88 2.25 -650.35%
700,90 .79 27.61 2.25 922,30
L e 1T
1 ~5.84 -17.48
.0 -4.87% 533.30 3.7 -1535.85
636.0 ~%.91 -411%.87 3.71 802.92
I DT
1 -8.48 27.38
.0 -20.3z2 -4111.7¢8 .50 -236.70
£30.0 ~25.38  ~18503.4% S0 328.6¢8
e
1 -10.87 53,58
.0 -24.38  ~18518 47 -230.10
6§40.0 -2%9.50  -35759.81 &7 72.31



AXTIEEL DIgTP i-2 DLa

FPerancangan Kendaraan Pengangkut Sedan Dengan Kapasitas Delapan Sedan
~ T Saut Batara, Prof: tr- Samsut Kamah-M . Sc.,-Rh.D. T

™

1~-2 PILANE nUTDT

~1¥niFersitas Gadjah Mada, 1999 | Diunduh dari http://etd repository.ugm.ac.id/ ~&3
UNIVERSITAS jgg:g gi.ii ~35755.13% -.38 22534 ”
1&&@55}4&9& ________________ = ‘:88 “‘3Q0‘-33
1 ERTE 17
0 21.96 1.3 : -
o 7000 1839 ~1.37 -222:22
1 -2.75
7@9'2 & ii —24§f 88 ~2.825 £30.3¢% 2e.2%
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B ~-5.1 FEHT .88 1L.6% -5E o
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io-avelze T 32
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2o o A0 7 6071.26 45 a.20
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R 32
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459.7 adal 394 1.25 ]
ve _—___Lw___—_mf??;i _______ :i.lE 224 .37 1.25% 258,00
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34,0 a3 Fie.a3 g ~FE. 53
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e S
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.G 3.08 ~24%88,. 88 i) ~84,54
500,40 DG ~1736.48 08 ~54 54
1006.0 ~3.05 -2488 93 .00 ~54.54
38 T
i 5.6§ .06
.0 3.05 2331.22 .00 ~164.55
500,00 il 3083.72 A0 -184 55
1g00.0 =32, 085 233:1 .22 sy =164 5%
3 e L TTTTE
1 4.08 20,28
) 116 284,37 “1.2% 235,00
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e e
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.0 -853.7 11773.67 52 -1863.22
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c : ng;ri'%ﬁaﬁg:a:ﬁ:Khéna‘eﬁgaﬁ Pengangkut Sedan Dengan Kapasitas Délapan Sedan
C seaeBatra By SandsurKamali M. 36 PARang ssbesar 220kg. Satuan
C pa dla eersitafsdish Matn o8 HEGUA  HPLEH RS VAW ™ 19Y) . Rangka ditumpu
C cleMVERSHAfmouan.
GADJAH MADA
SYSTEM
=1
JOINTS
C Merupakan nomcr titik-titik nodal
1 ¥X=0 ¥Y=2C0 Z=2300
2 X=250
10 ¥=8250 G=2,10,1
11 ¥=8450
12 ¥=0 Z=1650
13 ¥=25C
21 H=8250 G=13,21,1
22 X=8450
23 ¥=0 Z=650
24 ¥=250
32 ¥=8250 G=24,32,1
33 X=8450
34 ¥X=0C Z=0
35 ¥=250
43 X=8250 G=35,43,1
44 ¥=8450
45 ¥=25( Y=0 Z=2309
33 X=8250 G=45,53,1
24 ¥=259 Z=0
62 X=8250 G=54,62,1
RESTRAINS
1 621 R=0,0,0,0,0,0
1 34 33 B=1,1,1,1,2,0
11 44 33 R=0,1,%,1,1,0
ERAME
NM=2 NL=£4 vy=-1
C Material rangks memaniang {(sejajar sumbu x} adalah kanal baja
C standar Amerika sifat untuk disain C100X5.0 {massa=8kg/m}, dengan
C E=200 Gpa.
1 SH=C 7T=100,40,7.5,4.7 E=20000 W¥=0.00%
C Material rangka melintang {sejajar suwbu z) adalzh kanal baja
C standar Amerika sifat untuk disain C75¥5.1 (massa=6.1kg/m} ,dengan
C E=200 GPa.
2 8H=C T=75,35,5.9,4.3 E=20000 W=(¢.0051
C Beban yang dikenakan pada rangka
1 PLBE=340,-330,0
2 PLD=770,-220,90
3 PLD=87¢,~330C,0
4 PLD=300,-220,0
C Nomor elemen
i1 2 Me=] LP=1,0 NSL=0
2 2 3 NSL=1
I 2 4 NsL=0
4 4 5 NSL=2
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W OWm =5 W AD

NIVERSITAS NSIL=0
QPENMDA NST=0 =G 1 1
3 NSL=0 G=9%,1,1,1

24 NSL=0 G=9,31,1,1
35 NSL=0

36 NSL=1

37 NSL=0

38 NsL=2

38 NSL=0

49 NSI=3

41 NSl=0 G=1,1,1,1
43 NSI=4

44 NSL=0

12 M=2 £p=3,0 NSL=0 G=32,1,1,1
45 M=l LbP=1,0 NSL=0

43 Ns5L=0 G=2,31,1,1
52 NSL=0

46 NSL=0 G=7,1,1,1
54 NSL=C

54 NSL=0 G=8,1,1,1
4 62 NSL=0
4 55 NSL=0 G=7,1,1,1



FINITE ELEMENT ANALYSIS OF STRUCTURES

A Qgérgr}-gaﬁé;n-l(eﬁa—dragn Pengangkut Sedan Dengan Kapasitas Delapan Sedan

Sedt BaigragProRls Samayl ﬁ%%é‘i’f)Ph§engan kavasitas 2 sedan

Universitas Gadjah Mada, 1999 | Diunduh dari http://etd.reposit ry.ugm.a‘c‘fl’ﬂ’/

G E UNIVERSHAS
““GA%JA‘F?ADE/:\&TED OINT COCRDINATES

JOINT X b4 Z
i . 800 200.000 2300.090¢C
2 250.000 200.000 2300.000
3 1255.000 200,000 2300.0090
4 22506.000 200.00¢ 2306.000C
5 3250.000 200.008 2300.000
< 42502.000 252.000 2300.600
7 5250.9000 200,000 2300.000
8 £250.000 200.000 2300.000
9 7250.000 200,000 2390.9000

10 8250.000 200.000 2300.000
11 8450.0090 200,000 2300.000
iz .000 200.000 1650.000
13 250.000 200.000 lek0.000
14 1250.000 200.000 1650.000
15 2250.000 204,000 16558.000
16 3250.000 0C.500 165C.000
17 4250.000 200.000 1650.000
18 5250.000 200.000 1655.000
19 6250.000 200,000 1654.000
20 T250.9000 200.000 1650.000
21 8250.0090 200.000 1650.000
22 8450.000 200.000 1656.4000
23 L0006 200.000 820,000
24 250.000 200.00¢0 £50.000
25 1250.000 200.0400 650,000
26 2250.000 200.000 650.000
27 3250.000 2002.000 650,00
28 4250.000 200.0¢0 £50.096C
28 5250.00¢0 200.00¢C 650,000
¢ 6250.00 200.000 650,000
1 7250.000 200,000 650.008
3z 8250.000 200,000 650.000
33 8450.000 200.0060 650.009
34 .000s 200.000 . 000
35 250.000 200,000 L300
38 1250.000 200.000 .0C0
37 225G.600 200.000 -000
38 3250.000 200.000 .00
38 4280.00C 20C.000 L0090
490 5250.000 200,000 L000
41 6250.00 200.000 .000
42 7250.0600 200.000 .000
43 8250.000 200.000 Q00
44 2450.00C0 200.000 000
45 252,000 . 000 2300.000
4¢ 1250.00¢0 - 000 2300.000
47 2250.000 000 2300.000
48 3230.000 L0090 2300.000
49 4250.000 L0008 2300.000



JOINT X ¥ Z
5 v Pgrgr?c%ng%nKendaraan Pengangkut Sedan Dengan Kapasitas Delapan Sedan
5% SaR Bataragryof. Ir. Samsul Kamal, 3., Ph.D. 2300.000
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HRIVERSITAS g : " 000 300000
§§?AHMADA 8250.000 000 23206.000
2590.00¢ .000 L2040
35 1250.000 .000 . 000
5¢ 2250.000 .Qoo 000
g7 3250.000 . 000 £1820]
58 4256.Q00¢0 caop 000
52 5250.00¢ 000 'OS;
&0 6250.000 -00C QCo
&l T250.000 . 000 .50
62 8250,000 . 200 0a0
RESTRAINT DATA
JOINT RX RY RZ RXY RYY RZZ
1 i 1 1 1 1 2
1z & 1 1 1 i ¢
34 1 1 i} 1 i 0
44 8 1 1 i 1 4
TOTAL WEIGHTS AND MASSES
PROP WEIGHT MASS
1 43€.8430 L0000
zZ 154.3300 -00c0
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FINITE ELEMENT ANALYSIS OF STRUCTURES

ESHSSFa%% Iggr? angkut Sedan Dengan Kapasitas Delapan Sedan
JORISdapR$itas 2 mobil

. B ME BT GRCES
UNIVERSITAS
Ext \DAEMAPA h g prge 1-2 DPLANE
ID COMD  FORCE ENDT SHERR MOMENT
e e
1 -1132 54
.0 -85.27 ~11514.8%
250.0 -87.27  -23080.97
2 e
1 -1615.91
.0 45%.25 -131355.11
240.0 126.53 2432658
1000.0 121,25  106091.05
3 e ———
1 -3244.15%
.0 168,68  -30242_97
1005.0 160.68  134423.40
4 T e e e e e e e e e e e e e e e e e e et e
1 -45%8_41
.0 172.33 1697.12
770.0 -53.83  132023.30
10000 -55.67 11943211
B
1 -5185.08
.0 37.00 755415
1608.0 29.00  100555.87
6 ___________________________________________
1 -5351_83
) 35.32 81251.41
870.4 -301.84  108947.74
1000.0 -302.68  69667.32
F e e
1 -4635.93
0 -184.43 151643 _54
1600.0 ~152 .48 3450.468
B e
1 -2314.17
.0 ~166.53  138332.53
1080.0 -174.83  -32200.76
9 ___________________________________________
1 -1734.42
.0 -82.83  116084_42
306.0 ~311.23  92073.46
1600.0 -316.83 ~12774%.02
10
1 -981.47
.0 120.66  -39912.69
200.0 119.08  -15639.23
L
1 -s50.12
.0 27.71 -51.67
250.0 25.71 §614_70
12—l
1 -98.37
.0 39.57 6573.51
1000.0 21.57  42146.92
R
1 -130.12
.0 32.57  42105.42
1006.0 24.57  T0678.02
T8
1 -156.04
0 23.78  70850_49
1000.0 15.78  50425.55

-50.04
~50.04

-10.76
-108.78
-10.7&

-9.97
-9.87

-6.45
~&.45
-&.45

~32 PLANE AXIAL
MOMENT  TORD
-172.80
3112.40
-9387.56
12.82
5191.54
1534.84
-5563.94
10.38
5251.28
-4720.87
iz.88
3554.18
-1410.32
-2883.21
-3.44
1504 7%
-766.43
21,88
-721.52
1211 .31
150
~-2%.54
-2934.81
3598.68
-3.58
-476L.80
528055
-15.72
—-3566.58
~-2380.21
5122.16
214.33
~-9430.1¢
18&68.28%
-35.56
1443%.52
-10937.35
14.20
3838.04
~4812.866
5.7%
5067.83
-4455.24
.33
3272.37
-2681.66



ELT LOAD

AXIBL DIST
T FORCE ENDT

UNIVERSITAS 1000.0

1-2 PLANE

$7437.51

.0 .55 97443.132
83.7 .40 9746202
1000.0 -7.45 33892.86
17— -
1 -158.03
.Q -17.27 34003 .60
1000.0 -25.27 72736.31
18 e - ——
1 -129.88
.0 -25.97 72765.21
1000.0 ~23.97 42798 .42
L e — ——— -
1 -95.38
.0 -33.72 42842 .42
1000.0 -41.72 511932
e
1 48,92
.0 -25.59 5180.01
200.0 -27.10 -80.21
3 — — — —
1 -50.12
.0 27.71 -61.87
230.0 25.71 £614.70
22
1 -95.237
.0 33.57 £573.51
1600.0 21,57 42146.92
2
1 -139.12
.0 32.57 22105 .42
1000.0 24.57 T0675.03
24 - N
1 -156.04
.0 23.78 7065049
1009.0 15.78 20425558
A o
1 -169.81
.0 11.04 $0385._5
1000.0 3.04 97437.51
26 o
i -168.92
. .55 97443.13
63.7 .00 97462.02
1000.0 -7.45 93992.86
R
1 -156.03
.0 -17.27 54003,
1000.9 -25.27 72735.31
BB e
1 -129.8%
0 ~25,97 72765.21
1000.0 ~33.87 42798.42
2 e e
1 -95.38
.0 -323.72 42842 .42
1000.0 -41,72 5119.32
30
1 -49.92
.0 -25.50 5180.01
200.0 -27.10 -80.21

1-3 PLANE
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AXIAL

IFWAR BRI R ATTR [, .
__ Perancangan Kendaraan Pengangkut Sedan Dengan Kapasitas Delapan Sedan
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-3.41

~2.12 1408.83

-2.12 ~713.90
12_45

2.09 -683.48

2.08 -329.77

2.08 1407.80
~=18.12

.02 -2715.13

6.02 330%.59
-4.88

%.58 -4486.62

9.58 5081.58
-17.84

2.88 -4835.33

8.89 3856.08
53.77

126.85 -10344_85

126.85 14525.67
35,56

101.53 ~1443%.52

101.51 10937.35
-15.80

2.55 ~2832 04

8.65 4812_6%
-5.79

9.52 -5087.83

$.52 4455.24
-8.33

5.85 ~3272 .37

5.85 2681 .66
3.01

z2.12 -14082.83

2.12 713.80
-14.45

-2.09 €83._48

-2.08 535.77

-2.08 ~1407 &0
18.12

-£.02 2715.13

-6.02 -3308._5¢
4.88

-5%.58 4486.62

-8.58 -5091.58
17.84

-8.68 4828.2323

-8.68 ~3850.0¢
~-53.77

~126.85 10844.95

-126.85 -14525.67
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-11514 50.04
UNIVERSITAS 250.0 -87.27  -33080.97 50.04
$ARDMHMADA T IT TR
1 -1915.81
.0 459.25 -131355.11 10.76
340.90 128.53 24325 56 10.76
1000.0 121.25  106061.45 10.76
33— o —— ——
1 -3344.15
.0 188 48  ~30247.87 5.97
100G.0 160.68  134433.40 9.97
38
1 -45%8.41
.0 172.33 1657.12 6.45
770.0 ~53.83 132022.20 £.45
10000 -55.87  119432.11 £.45
B e
1 -8195,.08
.0 37.00 67554 .15 2.27
1000.0 29.00  100555.87 2.27
36
1 -5351.93
.0 32 £1251.41 -2.22
870.0 ~201.64  108947.74 -2.22
1660.0 -302.68 65667.32 -2.22
37
i -4835.93
.0 -124_ 48  151943.54 -6.53
1080.0 -152.48 3460.68 -6.53
A e
1 -3314.17
-0 -166.53  138333.53 -10.08
1000.0 ~174.53  -32200.7¢ ~10.05
L e — - -
1 -1734.42
.0 -88.82 119084 43 ~10.88
300.0 -311.23 92073.46 -10.68%
1000.0 -316.83 -12774%.02 -10.69
A e e
I ~881.47
.0 120.66  -39912.59 -5&.50
200.0 118,405  -15%839.83 ~56_.50
A e
1 -44.13
.Q 34,72 -15823.72 50.12
£50.0 30.76 5855.35 50.12
A e
1 -82.44
.0 20.88 -4200.88 46.25
650.0 16.92 8075.41 46.25
B e
1 .30
.0 8.01 211.05 33.75
850.0 4.05 4131.53 33.75
A e
1 -4.15
.G 6.22 ~128.54 25.82
650.0 2.25 2624.2 25.92
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20 X7 ADJ@RE\ADSA
51 X=0 ¥=550 2=750
52 X=1150
53 X=2575
54 =4000
35 ¥=4000 v=0
56 X=5h575
57 X=7150
58 X=8725
59 X=10300
€0 X=11375
61 X 12450
62 =13 2“0
63 =156
4 X=C Y=550 Z=1750
5 =115¢0
66 X=2575
67 X=4000
68  ¥=4000 Y=0
&9 X=B375
70 X=715R0
71 X=872%5
72 X=103090
73 ¥=11375
74 ¥=12450
75 X=13200
76 X=15600
7 =1150 Y=55¢ Z=1250
RESTRATINS
1 76 1 rR=0,0,0,0,0,0
77 R=1,1,1,0,1,0
60 73 13 R=0,1,1,0,1,0
FRAME
NM=7 NL=1% Y=-1
1 H=C T=100,40,7.5,4.7 E=20000 W=0.0080
2 SH=C T=75,35,6.92,4.3 E=20000 wW=0.0061
3 SE=C T=130,44,8.1,4.8 E=20000 W=0.0100
4 SHE=I I=305,127,13.8,8.2,0,0 E=20000 W=0.0473
5 SH=I T=254,126,12.5,15.1,0,0 E=200400 W=0.,052
g SH=T T=152,%0,9.1,11.8,0,0 E=20000 W=0.0257
7 SE=1 T=203,102,10.8,6.9,0,0 E=20000 W=0.0274
C BERBAN PRDA RANGKA ATAS
1 PLD=10,-770,0
2 PLD=10, 0,90
3 PLD=535,-320,0
4 PLD=1540,-220,90
5 PLD=1G,-750,-117
& PLD=3140,-646,-140
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FINITE ELEMENT ANALYSIS OF STRUCTURES

PROGRAM.O/FIp%%r??%Gk;n f(ggﬁan;racéﬁmlger?gwafn;dkﬁuht Sedan Dengan Kapasitas Delapan Sedan
RANGER SE‘saufBﬁ i°Prof. Ir. Samsul Kamal, M.Sc., Ph.D. _
G = ¥ B-AA 7 B g . 198 G i et sty 1
UNIVERSITAS
JorNgAD/AH MADA e v =
1 000 550.000 iy
2 1150.000 550,000 Qo0
3 2575.000 55¢.000 000
4 4000.000 550.000 ilais]
5 40Q00.000 000 000
8 7150.000 .0aq .000
7 10300.000 L0820 . RO00
8 12450.000 LDo0 000
g 15806.009 000 L0040
10 L0000 55G.000 2500.000
il 1150.000 550.000 2500.000
12 2575.000 550.000 2300000
i3 4000.000 550.000 2500.000
i4q 4040.000 000 2580.000
15 7150.4800 . Q00 2500000
16 1G300.000 00D 2500.000
17 12450.000 000 2500.060
i8 15600.000 000 25300.008
15 000 2150.800 400
20 11530.000 2150.000 .000
21 2196.000 2159.000 000
22 2575.000 2150.000 L0060
23 4200.000 2150000 000
24 5725.000 2150.000 000
25 7150.000 21546.000 _G00
26 10300.000 2150.009 .boo
27 12450.000 2180.009 Q00
28 15600000 2180.000 .G00
29 13600.Q00 2450.000 - 200
30 000 2150.000 2500.000
31 1156.000 2154G.000 2500.000
32 2100.800 2150.000 2580.000
33 2375.400 21530.000 2500.900
34 4000.0060 2150.000 2500.000
25 3725.000 2158.000 2500.000
3e 7150.000 2150, 400 2500.000
37 10300.000 2150.400 2560.800
38 12454.000 2150.000 2500.000
39 15800.000 2150.000 2500.000
40 15600.000 2450.000 2500.000
471 2100.000 2150.600 750.000
az 2575.000 2150.000 750.000
43 4000000 21506.000 756.000
44 3725.000 2150.000 750.000
45 7150.900 2150400 T20.4800
48 2100.000 2150.000 1758,000
47 2575.000 2150.000 1750.000
48 4000.500 2150.4900 1750.000
49 5725.000 2150.400 1750.000
50 7150.000 2150.000 1750.080
51 040 550.000 750.000
52 1150.000 550,000 750.000
53 2575400 550.000 750.000
o4 4000.000 550.000 750G.000
55 4300000 000 150.000
58 53575000 000 T50.000
57 T150.000 LGo0 750,000
58 8725.000 000 75C.000
59 13306.000 060 750,000
80 11375.000 000 750.000
[331 12450.000 .G00 750,000
62 132048.000 L0080 750,000
63 15600.000 .0g0 754G.0600

64 000 550.000 1750.000
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68muv5RmTA$573 200 -0oo 1750.000
TGADJAH MARA S0 . 000 L0048 1750.000
7L 8725.000 .000 1750._000
12 10300.000 -G0o 1750.000
73 11375.000 .00D 1750.000
74 12450, 000 .600 175G.000
75 13208.000 -000 1756.000
74 15600.000 .00 1750.000
77 1150.000 550.000 1250.000
RESTRAIN DATA
JOINT RX RY RZ R¥EX RYY RZZ
&0 ] 1 1 0 1 !
73 1] 1 1 0 1 0
77 1 i 1 G 1 0
TOTAL WEIGHTS AND MAGSSg E 5
PRCP WEIGHT MASS
1 918.9623 L3000
2 16.2500 .0000
3 387.0000 .0000
4 1527.7500 L0000
5 €76.0000 .0000
5 269,8500 L0000
7 2.2000 L0000
TOTAT 3948.0523 .0000



FINITE ELEMENT ANALYSIS OF STRUCTURES

PROGRAM:,
RANGKA

EARS

FRAMNS
UNIVERSITAS

EXPARARIMADAZ 27, prgT
I COND FORCE ENDT

i3 -53.38
.0
6§70.90
11550

1 ~-33.38
.0
£70.0
1150.0

i 441,06
.0
14250

1 441.06
]
1425.0

1 11135.90
.0
525.¢0
14259

1 1115.00
.0
5325.0
14250

1 42&.11
0
550.0

1 426.11
.0
550.0

1 341.99
.0
334.4
3150.0

I 341.90
)
334.4
2150.0

i -1127.42
.0
380.0
21%0.0
3130.0

i -1127.42
.0
380.0
21%0.0
3150.0

1 -1145.32
.0
1470.90
15G.0

122.05
-178.&58
-185.45

PLANE

-17907.28%
61206.25
-38474.17

~17607.29
61206.25
-38474.17

—-25328.37
-9322.31

~56220.02
52298.25
33819.97

-58220.02
52289.2%
3381¢%.97

43778.04
-5885.63

-133200.863
38778.82

—133200.83
38778.582
114117.81
-182734.63

-1322632 .81
35343.38
~87449.75

0/FILE: stams Mt mnd T e e
ég?iﬁ%ﬁ%gﬁEE? kéﬁganﬂﬁrbengangkutSedan Dengan Kapasitas Delapan Sedan
“Saut Batara, Prof. Ir. Samsul Kamal, M.Sc., Ph.D.

i i j i h dari http://etd.repository.ugm.ac.id/
) fnﬁeﬁtaﬁ %\?dj%h Maq_‘_@, <1:)9912'_){| Egu%dus ari http p y

DLANE
MOMENT

BXIET,
TOR(

-27.05
11804.98

-1343.30
~10782.84

~2960.28
~23246.90
2817.%2

2850._28
2346.80
-2817.82

-85.25
-2035_44
—-1621.71

2348.85
1394 .06

65.25
2035.44
182171
-348.,89
~1384.06

-12._41
-383.09
~353.2¢
-23%.4%



AXIAT, DIST 1-2 PLANE 1-3 pLmNE RYTAT
FORCE ENDT

an Sedan _
Dengan Kapasitas Delapan
—- Perancangan Kendaraan Pengangkut "Sedan
S §@u§5atarga Prof. Ir. Samsul KanTai, M:Sc.-Ph:D.

Universitas G_aajah Mada, 12193 |.Dlgnduffgr.lggttspgll—eédlreposITOTY-UQT-?Z";/ 38309 12.41
UNIVERSITAS 1470.0 -178.65 36343.39 -.02 353.28
GADJAH MADA 2150.0 -185.45 87445 9% -.02 335.46
A
1 30.04 79,07
.0 356.81 -120603.07 -.43 £87.85
320.¢ 33.81 ~6934 .47 -.43 558.68
2750.0 ~-210.869 45219.20 -, 43 -4388.11
3150 -214_.5% ~-38853 .46 ~-.43 -872.08
18 e L ITTTTIE
1 30.04 -78.07
.0 356.81 -120603.07 .43 —-897 .85
320.90 33.61 -6934 47 .43 ~558.68
2750.9 -210.69 45219.20 .43 498.11
3150.8 -214.6% ~39853 .45 .43 572.08
e LD TTTTT
1 ~3i2.2¢ 86.24
W0 772.98 -6725 .85 -1.33 13z22_19
1150.0 -6.22 -88&.80 -1.33 -206.12
e R
1 -12.2% -86.24
.0 772.88 -68725.85 1.33 -132z2.
11500 -6.22 -88&.60 1.33 206.12
A e T
1 -5.1% 33.37
.0 -15.1 3307.53 -5.85% -114.35
850.0 ~22.71 -14460_37 ~5_89 -5711.17
28 LT
i ~5.18% -33.37
0 -15.11 3307.53 5.88 114.35
950.0 ~-22.71 —-14680,37 5.89 53711.17
1 eI
1 -5.68 20.50
.0 -33.37 ~14641 .92 15.70 -5051.480
ig.0 26.55 -14976.02 15.70 -£4893.99
478 o 22.83 ~34%6_09¢ 15.70 2405.390
B e LT
1 -5_66 -20.50
.0 -33.37 -14641.592 -15.70 5051.00
0.0 26.55 ~-1487¢6.02 -15.70 4893.99
475.D 22.83 -3436.9% -15.70¢ -2405_.90
20 e TTTTTE
1 -832.2¢6 2587
.0 200.20 —-48200.75 .18 ~103.07
3350 ~124.08 57760.52 1% -1.82
1425.0 -131.24 ~-55835.00 1% 166,60
30 e TIITTET
1 -832.26 ~-25_8&7
.0 200.20 -48200.73 ~.18 103,07
535.0 -124.08 57760.54 -.185 1.82
14259 -131.20 ~5582%.00 -.18 -16g_&0
2 e T
1 -1045.87 ~86.52
L0 131.87 -94784 .63 .14 -143.1%
1540.0 -1380.45 28805.37 .14 70.37
1725.0 -101.863 80085.40 14 86.02
3 T
1 -1045,97 86.52
.0 131.87 ~94784 83 ~.14 i43.39
15435.0 -100.45 88805.237 -.14 -7T0.37
1725.90 -101.%3 80085.40 -,14 ~896,02
A
1 -1048.587 ig1i.72
0 -91.54 80106.95 -2.66 1212.43
1425.9 ~102.94 -58458.83 -2.68 -2882.48



AXIAT DIST 1-2 pimNE 1-3 praNE AY¥IRT,
- gg?gngcép}'%%ﬁi}gengaragl_ﬁfﬁ\gngangkat'gé?fé"ﬁ Dengan Kapasitas Delapan Sedan ____
21 g SgutBatara, Prof. . Samsut Kemaf W:Sc:-PhD. » . ,
~ Oniversitas Gagjah Mada, 1999 | Diunduh dgrégtépg/_eg!sreposItory-ugr;-?;-'e 12124 ;_@1 -72
UNIVERSITAS 1425.¢0 ~-102.94 -58458.83 2.66 2582.48
SPAAHMADA__ _TT1C | TRTRRR TORdss s
1 -1038.2:3 -56_68
0 765.92 ~26536.98 ilg.10 -310%.21
3150.0 ~8.28 -8565_93 1.10 1524.29
33 LTI
1 -1038.21 36.68
.40 765.92 -26536.88 -1i8.:1 3109.21
315C.0 -8.28 -8365.43 -1.10 -1524.2%9
i
1 1459.27 i.54
.0 7.25 -3158.38 .28 928.26
905.0 .00 -1874 .84 .28 1180.32
2150.0 -9.95  -8084.70 .28 1525.40
BE e LIT TSR
1 1459.27 -1.54
-9 7.25 -3158.38 -.28 -928.25
906.0 .00 -iB74.84 -.28 -1180.32
2156.0 -9.95 ~8064.7C -.28 -1526.4¢0
2 DT
1 1444.93 60.45
iy 1%.54 -12040.7% -.77 1545.03
2442 .3 .00 481g .15 ~-.77 -341_34
3146.0 -651.58 2864.74 -140.77 -881.57
3150.0 -651.66  -3645.32 -140.77  -2287.98
BB e DT
1 1444.95 -60.45
Y 1%.54 -1804G.7% 77 -1545.03
2442.3 -00 4812.15 .77 341.34
314G.0 -651.58 2864.74 140.77 881.57
3158.0 -651.€66 ~3645%.32 14077 2287.96
2 e T
1 -14.00 268.532
.0 -50 o -131.65 12971 .90
300.0 .0C .00 ~131.85 -26522.35%
B L1
i3 ~14.00 -268.53
.0 o0 0o 131.83 -12971.%0
300.0 oG oG 131.65 26524,35
3 T
1 -7ge.22 ~86.93
.0 ~16.86 17442.77 .60 Tr4.58
1600.0 -16.886 -9688.14 .60 1673 .48
3 eI
1 2.50 -91.78
.0 7.07 ~7112.02 -4.58 7247.14
1800C.0 7 4194.13 ~4.58 ~52.87
Al DT
1 451.41 ~26.68
.0 -39.51 30855.84 -2.25 4585.38
180G.0 -32.51 -32253.54 -2.25 978.49
O S
1 £E5.25 -24.289
0 1.05 -10332.68 6.95 -3796.01
1806.0 1.05 -8650.85 6.83 7330.38
A e 11D
1 -806.58 27.80
.0 10.7¢ 8705%.39 3.51 -2450.15
21350.¢ 10.78 31302.0% 3.52 5102.72
T
1 -1251.78 27.87
ol 36.83 ~-50384.553 -1.47 2435.7¢
2150.0 36.95 29052.49 -1.47 ~718.26



E

AXIRT. DIZT

ay FORCE ENDT Kend
_. Perancangan Kendaraa
§€.u @ata%,"ﬁrof“lr.'garﬁgnK’am'ai,—MrS&,—Ph.D.

Universitas Gadjah Mada,

LT LORD 1-2 PLANE

. i -12.32 15813.59 -1.05
UNIVERSITA .\ ~14 _ _
spaniapa_ 1000 | -14-32 -10976.05 L0
I 308.28
5 23.46  -38768.%1 8.77
2150.0 23.45  11661.00 8.77
3 e T
1 ~3.59
.0 -1.40  -3351.54 -1.83
298.9 .00 -3560.14 -1.53
1970.4 7.80 2962.29 -1.932
S R S
1 -3.39
.0 -1.40  -33531.54 1.93
295.9 00 -3550.14 1.83
1970.4 7.80 2962.29 1.93
A eI TTTT
1 -881.80
.0 1.00  -2378.8% ~4.58
187.3 .00 -2285.54 ~4.56
21425 -10.40 -12455.92 -4.55
B e DT
1 -881.80
.0 1.00  -2378.80 4.55
187.3 00 ~2283.54 4.58
2142.6 -10.40  -12456.02 £.56
A2 DTN
1 -1059.53
o -19.13 16293.54 -.%3
2142.5 -21.53  -17414 30 ~.83
38 DI
1 -1059.53
0 ~30.13 15293.94 .83
2142.5 -21.53  -17614.30 .93
A e T
1 -372.39
0 -24.04 30826.16 .32
3538.0 .00 -1273%.05 .32
3813.8 1.16  -1259%.92 .22
B0 eI
1 -372.39%
.0 ~24.04 20925.15 -.32
3638.0 -00 -12799.05 -.32
3813.8 1.16  ~12695.92 -.32
A e e DTTTT
1 2637.28
.0 .05 214820.77 .58
28138 ~25.15  -26437.47 .58
L e
1 2637.28
0 L05 2142077 -.38
3813.8 -25.15  -28437.47 ~.58
B8 T
i -435.23
2 -14.862 19164,7¢ .06
2588 .4 00 214.35 .06
3040.6 2.56 792.53 .08
I et
1 415,23
.0 ~14.64 19164.79 -.08
2588.4 .00 214.33 ~.D8
3040.6 2.58 782,53 -.08

1-3 PLENE
an Pengangkut 36dan Dengan Kapasitas Delapan Sedan ___

1999 | Diunduh dari http://etd.repository.ugm.ac.id/

BXIRL

-18.53
2317.66
58.9%1

~-46.66
-7359.06
11505.8¢6

~76.81
1785.67
1213.28
-2009.75

-1789.67
-1212.28
2008.75

55.45
7745.88
6886.14
-2034.92

-55.4¢
-7740.88
-6886.128

2034.52

1184.32
1240.47

-22.51
-1184.32
-1240.47

~7.28
~2077.71
143.08



AXIAL DIST

EORCE ENDT
- Perancangan Kendaraan | ] °C
17§?yg§atara, Prof. Ir. "'Samsut Kanmal, M:Sc:;-PhD.

Universitas Gagjah Mada, 19_‘99 | Diunduh dari http://etd.repository.ugm.ac.id/

1-2 PLawE

i.94 -5511.73 .34
UNIVERSITAS 1807.5 .00 5282.35 .34
GADJAH MADA 3813.8 -12.25 -8015.68 .24
A
1 -1777.35
.0 11.94 -5511.73 ~.34
1807 .5 .00 528235 -.24
3813.8 -13.26 -8015.68 -.34
52 e IITTIEE
1 $87.45
.0 3.84 1222.52 ~.14
487.3 .90 215803 ~.14
3197.7 -21.36 -26788.80 —.14
B8 e T
i1 $87_45
.0 3.84 1222 .52 .14
487.3 .09 2158, 08 .14
11977 -21.35 -25733.20 .14
53 e TIITTTEE
1 -786.22
0 -15.95 1744277 —. 60
1600.0 -16.96 ~9688_14 -.60
55 L TTTT
1 2.50
0 7.07 -7112.02 4.358
16609 7.07 41%4.13 £.55
3T T
i 45143
.0 ~39,51 30955.84 2.25
16000 -29.51  -22253.52 2.25
8 e _ITTTTTE
1 669.25
.0 1,05  -10332.58 -6.95
1800.0 1.05 -8850.85 -5.95
Bl mmm e DT
1 -985.53
0 30.79 §705.39 -3.51
2150.0 10.79 31502.06 -3.51
B3 el TTTTTTE
1 -1251.73
.0 35.95  -50384.98 1.47
2150.0 36.35 29052.49 1.47
Lt
1 -38.09
.0 -14.32 19812.59 1.03
2150.0 -14.32 -10476.09 1.05
BT e IIDI T
1 308.28
.0 23.46  -38748.91 -8.77
2156.90 23.46 11661.00 -8.77
B DI
1 21.59
-0 -10.68 12.87 ~.46
750.0 ~6.0% ~6285.65 ~.48
T e LTI
1 -5.69
.0 -11.¢61 -508._41 2.89
750.0 -7.03 ~7499.64 2.89
T LTI
1 -§.39
.0 -37.54 8222 .55 .60
750.0 -32.96  -17213.37 60
T e L DTTTT
1 -2.80
.0 10,29 -188.24 -2.70
750.0 14.97 9321.93 ~2.70

1-3 PLANE
Kendara%ﬁrﬁ\gnganngt"é‘é?i‘éﬁ Dengan Kapasitas Delapan Sedan

1732.38
2421.23

-1732.38
-2421.23

883.7%
814,92

431.%¢6

-283.7¢&
~-814.92
-431.98

=714 .50
-1673.48

-7247.148
52.87

~4588.38
~§78_49

379¢.01
-7330.34

2450.15
-5102.72

-2435.70
718.26

~2317.6%
-58.91

735%.06
-11506.86

-1140.83
1024.30

-216.22
236.20

1116.41
~-904.90

AX

T

7.

I

I,ﬁ

a9

-2.02

86.93

a1

.78

26.48

24.29

~27.80

-27.67

18.63

26.66

-8

-2%.

44

55



FORCE FNOT CTITN T
/™, Sauf Batara, Prof 11 Samsut KemalM-Se: -Ph-D. _ _
”'Ur'{i\'/ersitas Gadjah Mada, 1999 | Diunduh dari http://etd.repository.ugm.ac.id/
TAS - ~28.11 5261.12
AU 700 -28.54 14958150
1 23.5%
.0 -3.05 -6276.59
500.0 .00 ~7038.08
1080.0 3.05 -6276.58
T e
1 -10.29
.0 ~3.05 ~7515_41
300.0 .00 -8277.91
1080.90 3.05 -7515 .43
T DT
1 ~6.93
0 -3.035 ~17129.51
560.0 .00 -17892.01
1000.0 3.03 ~17129.51
A e el
1 -3.40
.0 ~3.05 91%9.62
500.0 .30 B437.12
1006.0 3.05 9188 .42
-
1 118.02
.0 ~3.05 -147584.74
504.0 00 —-15557.24
1400.0 3.065 -147g94 .7
1 DT
1 21.59
.0 10.66 ~-1z.87
750.0 6.08 6266.R5
B0 e L
1 -8_89
L0 11.62 505.41
B LT
1 ~-6.38
N 37.54 ~9222 .45
750.0 32.96 17213.37
B e
1 -2.80
.0 -10.39% 188.24
7550 -14.97 -9321 .43
i
1 117.23
.0 29,11 ~-53261.17
756.0 24,54 14858.490
B e T
1 .45
.0 3.04 -18.43
375.4 .00 557.32
275.0 -.75 528.77
B e e
1 -2.42
.0 3.22 514 .83
402.3 00 1162.23
1425.¢ ~8.18 -3021.85
B 1T
1 -3.03
.0 21.73 -3038.2%
1725.4¢ 7.93 22544.64
e
1 -.33
.Q ~10.09 22518_.3¢
1425.0 ~-21.49 19.79

AXIRYL DIST

1-2 prAME

1-3 PLANE

A¥IRT

Perancangan Kendaraan Pengangkut $édan Dengan Kapasitas Delapan Sedan ___

-.33
-.33

.00
.40
.00

.00
08
=00

.00
.08
.00

.00
.00
.00

-458.93
~7456.49

18

79

LG

.00

.00

-00

18.79



BYIRI. DIST
FORCE ENDI SHER

1-2 PLENE

UNIVERSITAS 279.4 .00 557.32
GADJAH MADA 475.0 -.75 52077
B e e

1 -2.42
.G 3.22 .99
4023 .00 1162.21
1425.0 ~8.18 -3021.85
B0 e
1 ~3.03
.0 2i.73 -3038.29
1725.90 7.93 22540.94
O e e e
1 -.33
.0 -10.08 22519.39
1425.0 -21.49 19.79
B L

0 -12.50 ~26524 .35
1256.0 .00 -34336.85
2300.0 12.50 —-26524 .35
O e
1 -18.02
-0 914.05 —-&587.45
750.0 833.32 6§52075.233
G e e
I -2.83
g 305,20 -14670.79
750.0 924.47 511455.27
G e
1 ~-2.87
.0 549.47 ~7145.32
750.0 568.175 412185.76
B e
1 12.76
0 -35.0% 53859
750.0 -15.78 -13669.12
BT e
1 7.07
.0 -424.02 151%.42
50.0 22.27 -19445.29
756.0 40.2¢ 243421
T
1 3.81
.0 2.le 3591.55
TRC.0 21.4¢ 12441 .44
0
1 8.21
-G -82.84 7438,12
750.0 -63.57 -47466.56
9 e e
i -2.54
.0 1696.45 -2488.54
758.0 1717.00 12775354.85
I o e
1 -1.10
.0 1915.7¢ ~3641.16
750.0 1936.25 1440840.64
102 e e
1 -87.88
.0 ~26.00 592595.¢61
500.0 .00 686085.¢61
1000.0 2&8.00 692595.61
S e
1 24.66
.0 286€.498 670347 .33
50G.0 2882.49 2110091.69

i-2 PLANE

~-1.87
-1.97
-1.97

-.37
-.37
-.37

gm.ac.id/

303.55
-442.88
-633.45

(13

.52
.83
W77

I

[l
L b @
e non

-1804.82
8032.83

1382.69
~-8672.57

-7627.03
~7627.03
-7€27.03

41784.11
-83215.8%

AXIAT

HEAR WMOMENT cuTnn, REAAATIRI .
- Perancangan Kendaraan Pengangkut Sedan Dengan Kapasitas Delapan Sedan
Sauj Batara, Prof. Ir. Samsul Kamal, M.S¢.7PRD.
Universitas G.aéijah Mada, 1995)! Bignduh dari Eti%/{e}ldérepository.u

-g.9

a

-25.71

.49

.00



A¥IAL DIST 1—2 PLANE 1-3 PLENE A¥IAY
FORCE ENDI o ——
—.Perancangan KendaraanﬁEgngan kut S_gdan Dengan KapaS|tas Delapan 'Sedan
-8yt Batara, Prof. Ir. Samsul Kamal, M.SE PRD.

Universitas G%ijah Mad@é%%‘) | Elunduh dari http?//eédSreposnory ugg.agiljd/ 21784 11 -02
UNIVERSITAS 500.0 -28952.49 2110091.69 ~250.00 ~83215.89
10§ADIAHLMADA. ___________ TTTTCCT TTTETT
1 i15.18 G0
L0 -26.00 412520.41 00 -450%.32
500.0 Q0 405020_241 .00 -4808.32
1800.0 26.00 412520, 41 G0 —-490%.32
R
1 26.38 00
.0 -26.00 -89801 30 00 ~9815. 34
500.0 00 -16351.30 00 -9518%8.34
10000 26.00 -9801.30 .04 -851%8 34
10T e
1 20.34 .00
.0 -26.00 4051.72 .00 4875._248
500.0 .00 —-2408 .28 .00 4875.29
1060.0 26.00 4051.72 .00 4875.29
10 e e
1 2.35 e
.0 -26.00 3.94 .00 -2083,81
508.0 .00 ~64591.06 L0 ~2083.81
1006.0 26.00 8.%4 .Do -2083.81
108 e
i 4.47 .0C
.0 -26.00 12428.3% 00 8637.59
500.0 .00 5928.35 ey 6637.5%
1900.0 26.400 12428.35 Qo 6637.59
I
1 -5.72 .00
-0 ~-26.00 687 .51 .00 -1528.27
500.0 .00 ~-5802.49 00 ~1620.27
1660.0 26.00 £97 .51 .00 ~-1620.27
11
1 2.%4 .00
N -26.00 1275852.23 .00 2300.78%
500.90 .00 1289352.23 .00 2300.7¢
1600.0 26.00 1275852.23 .00 2300.75
I e
1 PRty .00
0 -26.00 21531.75 .00 o0
5300.0 00 ~4348.25 .08 oc
1000.0 26.00 2151 .75 .00 00
I e
1 -1.7% .00
.0 ~-26.00 1438065.33 .00 -16459.64
500.0 00 1431565.33 .06 -1649_ 66
1000.0 26.00 1438065.233 0o -1649._56
1 e
1 4.27 oo
.0 ~26.00 1817.56 .00 680.7¢6
500.0 yls) -4882 44 .00 680.754
1060.0 256.00 1617.56 .00 680.78
1S
1 10.17 G0
O -26.00 ~47449.20 .00 -2357.42
500.0 .00 ~53949.20 .00 -2357_42
1800.0 26.00 ~47449.20 .00 -2357.42
11— e e
i ~-15.02 -464 .52
.0 -514.05 887 .45 ~70._34 11891 .80
750.0 -%33.32 -88%2075.33 -70.34 ~40864.09
B
1 -2.93 303.35
0 -905.20 14670,79 -83.78 23070.24
750.0 -824.47 -871455.27 ~83.78 -39761.09



ELT AXTRT, DrsT 1-2 DTANE 1—-2 PLAWE EX__I&T
k3 b T ENDT iE, N e
1i§ - Iggrc.:amcaﬁgan Kendarg.’:n ?lf’%ngangkthmS'fgdran Dengan KapaS|tas Delapan "Sedan
_Sayt-Batara, Prof. Ir. Samsul Kamal, M.5c., Ph.D. 15208
Universitas Ggﬁjah Mada, 513%9 |P1}Jnduh da,5| htt%//etd repository. uggm ac.id/ 18695 .15 B
UNIVERSITAS 756.0 -568.75 -412185.76 —82.06 -42851.03
L1QADJARMADA. Tl
1 12.76 747.81
.0 35.086 -5396.50 -49,47 8870.71
T50.0 15.78 136£9.12 ~48 .41 -28187.409
120 oL
1 7.07 771.06
0 420,02 -1515.42 251.560 -3141.58
36.0 -22.27 15449.29 1.60 9438.50
750.0 -4G.26 -2434.21 1.80 10559.53
1 e e e,
1 3.81 ~-1165.44
0 -2.16 ~3581.55 39.54 -1028.41
T50.0 -21.44 -12441.44 38.54 22627 .44
2 e
1 9.21 1084.58
.8 g2.24 -7438.12 -5.5% 718.72
750.0 63.57 47466.66 -5.59 -4222.27
122
K -2.54 85.84
L0 -1696.45 2488.54 14.25 -i8G4.82
750.0 -1717.00 -1277554.8% 14.45 9032.83
123
I -1.10 313.3¢
.0 -19815.7¢ 3641.1¢ -13.42 1392.69
750.0 -1536.25 -1440840.64 ~13.42 -8672.57
D e e
1 70.34 -520.28
.0 -25%.32 454 .32 -58.86 33237.08
1150.0 -10313.72 -1134031.9% -68 .86 -45848.02
128 e
i ~95.88 587.686
L0 $28.30 -1134335.34 ~£1.27 35587.18
1425.0 840.90 140468.26 -41.27 -23205.29
e
S -13.83 £233.00
.0 2686.15 140116.19 -Z3.2% 14732 .41
1425.0 188.7% 471358.75 -23.21 ~18345.3¢
12 e
1 175.53 322.38
.0 -35.58 470c10.84 ~-5.5¢ 3el4.82
550.0 ~-35.58 4510395.38 ~8.5% -1658.73
120
i 33.58 2.21
.G 96.28 450268.32 3.68 -5361.85
1575.0¢ 21.76 543213.11 3.68 427.30
1 e
1 33.98 ~-6.73
.0 —-4.24 5432313.11 .03 -1656,51
15750 -78.13 477874 .35 6.03 7840.66
I3
1 -5.58 6.35
.G -126.17  479039.79 563 -814%. 18
1575.90 -200.67 221653.63 6.63 2283.72
132 e
1 -5.556 -681.16
.0 -226.867 221653.63 91 673.45
1575.0 ~301.317 -~1%4016.08 91 2106.88
B3y e o
i -20.01 1011.47
.G ~2044.17 -1%4101.63 6.38 ~4625.16
1075.0 -2095.01 -2418%10.43 .38 2234.892
13 e
1 ~20.01 ~1140.2%
.0 2150.52 -24318510.43 —4.59 1808.28

1075.0 2099.88 -134427.28 -4.58 ~3323.08



ELT LOAD AYYAT, DIST 1-2 PLANE 1~-3 PLANE AXTIAT,
C H SO AT | A o Rsakahatad
1§§ 7 - _.Fgggﬁcgﬁggn Kendarggnaggnggggkmnggé\gn Dengan Kapasitas Delapan Sedan
_Sau Batara, Prof. Ir. Samsul Kamal, M‘.Sc., PRD. . _ 1535 02
i i j iunduh dari http://etd.repository.ugm.ac.id/ X232,
Universitas Gagljah Mada, 1939 | pyndun deq DR % -5.24 3699.83
UNIVERSITAS 758.0 101.95 -44974.15 -5.24 -229.€8
13@ADMARLMADA . T
1 -6.5% 17.45
.0 75.95 -44974.15 -.86 451.08
1605.7 o0 15004.42 -.%6 -10%8._ 41
2400.0 -37.37 1084.58 -.58 -1864.84
T
1 70.34 520.28
-0 -$59.32 464,52 83 _86 -33237.068
1150.0 -1013.72 -~1134031.59 68.86 45948.02
e
1 -55.88 -587_¢6¢
.0 828.30 -1134335.34 41.27 -35597.18
1425.0 880.90 140458.28 21.27 232098.28
13
1 -13.83 -253.09
-0 266.15 1490118 1¢ Z23.21 -14732 .41
1425.0 188.75 471358.75 23.21 18345.36
140 e L
1 175.53 -322.38
0 ~35.58 470610.84 9.59 -3614.82
556.0 -35.58 451039.38 9.59% 165%.73
18 e e
1 33.88 -2.21
o 56.26 450268 -3.68 3361 .85
1575.0 21.76 543213.11 -3.68 -427.30
I e
i 33.88 6.73
.0 -4.24 542213.11 -6.03 1656.51
1575.0 -78.73 477874.35 -6.03 ~7840.66
1A o e e
1 -5.56 -5.36
0 -126.17 478039.7% -6.63 8149.18
1575.0 -200.87 221653.83 -6.63 ~-2283.72
L e e
1 -5.56 681.1¢6
.0 -226.67 221653.43 -.91 73.45
1575.0 -301.317 -194016.08 -.91 -2106.8
1 e e e
1  -20.01 -1011.47
G -2044.17 -194101.93 -5,38 4625.16
1075.0 ~2095.01 -24160910.43 -5.38 ~2234.82
I8 e
1 -20.01 1140.29
0 2150.52 -2418910.23 4.59 ~180%.28
1075.0 $.68 -134427.28 4.58 2323.¢8
s
1 ~6.58% ~1635.02
.0 137.43 -134740.51 5.24 -3699.83
7540.0 101.95 -44374 .15 5.24 229,48
A e
1 -5.59 -17.43
0 73.95 -44974 .15 Sé -431.08
160%.7 00 16004.43 86 1088.41
2400.0 -37.57 10B&.5¢6 96 1864.84



FINITE ELEMENT ANALYSIS OF STRUCTURES
PROGRAM: 8BRSD BT ¥a ut i Frailar onT .
o '\\ﬁiﬂ) ggi%?asggrﬁc;n 1}Zt‘éﬁl;iﬂgrr:l?a?]ﬁlg’eng}—ar?gkut Sedan Dengan Kapasitas Delapan Sedan
(0] Saut Batara;, Prof. Ir. Samsul Kamal, M.Sc., Ph.D. . _
J 0 C\.'. n Mniversitgs (‘fd@h Nag;, %‘991%| %iugduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

LOaTCHDMbEMADK I - DISPLACEMENTS " AND ROTRTIONS "RY

JOINT U{x) Uy} T(Z) R(X) R(Y) R(Z
1 -.398271 ~.830822 .000554 -.001486 .0600528 -.000551
z -.400708  -1.270381 -.000058 ~.001712 apaant -.000238
3 -.275749  -1.899589 - . 000024 ~.000871 . 000432 ~.000582
4 -.312650  ~2.5008372 -.000249 000024 000378 080012
5 -.232013  -2.518&79 - .000159 . 000033 -.000327 000173
8 -.189343  -2.721504 ~.00006L -.000027 -.000299 -.000623
? -.323037¢% ~1.604817 200218 ~.401523 -. 000484 .000815
8 -.428562  -1.827905 .000019 -.001717 .000081 -.000496
9 -.424204  -2.280035 -.000146 . 080095 .008072 L 080109
10 -.388271 -.830622 -.090554 081488 —_poases -.000551
11 -.400708  ~1_.270381 000053 001712 -.000401 -.000238
12 -.375749  -1.89%58¢ .000022 000871 -.000432 -.000582
13 ~.212550  ~2_506372 000249 -.000024 -.000372 000012
14 -.232113 -2 _518679 000159 ~.000033 .000347 300173
15 -.189343  -2.721502 .0D0081 .000027 000285 ~. 000623
16 ~.330379  -1_gn4517 -.000018 001523 . 000084 000813
17 -.4285682  -1.827505 -.000019 001717 ~.000081 ~.000296
18 ~.424804  -3.280035 .000146  -.000095 -.000072 .000108
19 -124183  -.89¢3551  .1_¢5i10p - . 000871 -.000829 -.000348
20 123478 ~1.270181 -.755988 .060139 ~.001095 ~.D00315
21 123231 -1i.598747 -.001874 .000482 -.000205 ~.000472
22 123087 -1_263458 000782 000561 -.000003 -.000516
23 .078026 -2 _455305 000554 (00534 -.000017 -. 000485
24 -.012234  —4.359247 .000255 -.000587 - 000204 000238
25 -_0885%8¢  -2.819010 -.008847 .006289 000310 000805
26 -.250589  -1.739250  -2.7242315 -.000929 000522 000064
27 -.093639  -1.832001 -2.52777g -.000895  —.000327 -.000185
23 .134054  -3.253713 -.32528% .001045 -.000858 -.000240
29 .236182  -3.253880 -~ .DREB35 000612 ~.000071 - . 000340
30 124183 -.893s51 1.951102 .000871 . 000889 ~.000348
21 123478  -1.370181 755986 — . 006128 .001083 -.000315
32 123231 -1.55£741 .003874 ~. 000252 .000205 -.000472
33 .122097  -1.86345% -.000782 ~.000581 .000003 -.000615
34 .078026  -3_453a0s ~.000554 ~.000934 000017 ~.000485
5 -.012234  -4.369247 -.000255 000587 .000002 000238
36 -.086%8%  -2.81901g 009847 ~.000890 ~.00031.0 . 000806
37 ~.25058%  -1.739250 2.244315 000929 ~.000522 000054
38 -.093638  -1.832001 2.527778 .0600895 .000327 -.000185
19 134054 -32.253713 .325285 -.001045 .000658 ~.000340
40 .238182  -3.253380 006535 -.000512 060071 ~.000340
a1 J055730 -1.892171 ~.000789 000283 -.000802 -.000830
42 054741 ~-2.21893¢ .000345 .000311 -.000027 -._ 300684
43 _054588  -2.189814 .000232 .0D0ESS - . 000013 ~.000679
44 054307 -3,934305 060114 ~.000337 000020 -.000018
45 054283 ~3.456881 -.003854 .000594 200050 200573
44 054730 -1.892171 Q00789 ~-.Q002483 .800002 —-. 000690
47 .054741  -2_.218939 ~. 000345 -.000311 000027 -.D00584
48 .054568  ~3.169634 ~.000232 ~.000685 090013 —.000679
a8 052307 -3.984305 ~.000114 .800337 -.500040 -.000018
50 054283  -3.456891 .003952 -.0005%2 -.000050 000573
51 -.088212 .033727 .000332 -.000282 000045 ~.000145
52 -.067535 -_215494 -.000083 ~. 000558 000122 ~.000503
53 ~.068678  -1.388424 -.000057 -.000167 .000029 -.500888
54 -.068844 -2 526258 -.000105 .000008 000058 ~. 000642
535 ~.381887 -2.327064 -.000077 .D60000 ~.000025 -.000501
56  -.381439 -2.983163 -.0000D39 . 000002 000012 -.0D0C59
57 -_.3809%81 -2.707516 -.000017 ~-.000003 -.00003% . 000385
58 -.381084  -1.795297 066022 . 000001 .0Ga010 006710
59 -.381137 -.593523 -.000011 ~. 000520 -.000014 .000730
60 -.381317 008000 . 006000 000801 - 00400 ~. 300045
81 -.381497 ~. 687664 000007 ~. 000587 000010 ~.000802
52 -.381539 -1.310583 -.000016G 000001 ~.000004 -.000840



JOINT 1354} u(y) u(z) R{X) R{¥} R{Z)
&3 381871 —-2.33971¢ — NANNTR ARAAA R
2 682%?%%%2%@%?659%:?&5“ e o
65 T N57E Al aosaaz Y ann e @AN0LZ2 ~. 000503
66 <;JL4668é?§e““@E?ﬁ§§3?ia1“”'?ﬁ@%§§?1mm]mfdegfgéyugmﬁfggoozs -.000889
SUNIVERSIDEBS44 -2 526258 000100 -.000008 ~.000056 ~.000642
SGADAHLMARDR87  _2 527046 .002077 -800200 -000029 ~. 000501
&9 —-.381439  -2.983163 000008 -.0006002 -.000012 ~. 000059
79 -.380991 -2.707514 LBO00LT 000003 000029 000395
71 -.381064 -1_795287 -_ 000022 ~.000001 -.000019 -000710
72 -.381137 -.593523 000011 .000520 .00D014 .000730
73 ~-.381317 -000000 000008 ~. 000001 .000000 -. 000045
74 ~.381497 -. 687654 - . 000007 080587 - . 000010 -.000804
75 ~.381539  -1.31059% .000018 -. 000001 0060004 ~.000840
76 ~.381671 -3.3397i¢ .000038 -.000021 -.000014 -. 000838
77T 000000 .0ODOE400  _000CELOC -D000E+00  .0000E+08 —.5032E-02
RERCTIONS AND APPLIED FORC E
LOAD CONDITION 1 - FORCES "p* AND MOMENTS w7
SOINT B{HY B{Y) FLE) M{H}) M{Y) MizZ)
1 _00ROE+G0 23BYE-11  ODOOE+00 - .3588E-00  _3838E-11 -.32978-11
2 -.4690E-11 ~.1000E-10  .0O0OE+00  .19652-06 —.2183E~10 -.6560E-10
3 -.2132E-11  16S4E-10  .0000E+00  .2301z-g09 .2547E-10  _.1447E-04
4 .3425B-11 L4481E-10  .0000E+00 1145808 .5639E-10  .1245E-03%
3 .0000E+00 -.2382E-10  .0O0GOE+00 ~.4291F-03 -.6548E-10  .7458E-10
& -.1200E-11 -.8570E-11  .0000E+00  .1537E-na -.1010B-0% -~ _6071E-10
7 -2000E-11  1B1SE-11  .00Q0E+00 -.8172E-09 .6412E~10 - 4858E-10
8 .00C0E+00 -.7048E-11  .00O0CE400 -.6798FE-00 —.3161F-10 -—.9044E-10
®  .0000R+00 -.13508E-11  _0Q00E+00 —.59347-0g S2274E-11 - _2501E-10
10 .0C00E+00  .3411E-11  _ODGOE+00 -.1046E-09 .7276E-11 - .&548E-1D
1l -.3882E-11 -~.1353E-10  .0000E+00  .58578-09 -.2910E-10  .159%7E-10
12 -.1781E-11 - B437E-11  .0000E+00 -.5548E-09 JT276E-13 - 1266E-00
13 .0000E+D0  .76258-10  .0000E+00  .2234E-08 .2910E-10 - .1451E-0%
14 1393E-11 -.4849E-10  .00COE+00  .98278-09 -.2183E-10 -.1127E-09
15 .1734E-11 - 2930E-10  .0C00E+00 7552509 —.1000E-10 -.54248-1p
186 .0000E+00 -.34118-11  .GO0N0E+00 -.2974E-05 LB344E-10 . 6469E-10
17 -.1863E-11 -.5912E-11  .0000E+00  .3274E-09 .7890E-10 —_4832E-11
18 .0000E+00 -_1748E-10  .0000E+00 -.94598-09 ~.14898-10 -_3411E-11
18 .0000E+00  L0GOOE+DC  .0000E+QC  .0000E-00 L00C0E+00  .2274E-10
20 .1574E-11 -.1007E-I1  .CO00E+00  .2416E-11 -.8642E-11  _.3892E-10
21 .00COE+00  .0000E+00  .0000E+00 . 1807E-1i0 _0000E+00 -, 3418E-09
22 -.6540E-11  _6292E-11  .OQ00E+00  .2399E-10 ~.6139E-11  .8148E-1p
23 .1741E-11 -.1453E-10  .0000E+00  .2383E-00 .2331E-11  _1884E-0%
24 .0D00E00  .0000E+00  .0O00E+00 1535511 _0000E+00  —.2833E-10
25 .0000E+00  .2505E-11  .GO00E+00 -.7276m-10 J1184E-11 B273E-10
26 .10B0E-11 -.3922E-11  .00COE+00  .0080EL00 -.40938-11 - _71628-10
27 L1702E-11 0000E+0C .00D0E:0D . 0000E<00 L1126E-11 - 7278E-11
28 .ODGOE+00 -.7378E-10  .0000E+D0 —.S230E-11 LZ046E-11  .1728E-10
2% .0000E+00  _6612E-10  .0O00E+00 -—.3638E-11 .BO00E+00  _8881E-10
30 .0000E+00 -.3752E-11  _Q0D0ES00  .O00OB<GO -.8422E-11 - §812E-10
31 .CODDE+00  |1165E-13  _ODDOE+OD . 2039E-11 ~.3297B-11 - 7367E-10
32 .0D0OE+00  .ODOOE+00  .0000E+00 -—.8636E-10 -.1251E-11 -.1454E-09
33 .2931E-11  _7029E-I1  _GQOQE400 - 1115E-08 _O000E+00 - .1806E-00
34 L0CO00E+00  .7461E-11  .0000E+00  .2144E-09 .0000E+00 .1918E-10
33 .I612E-11  _000OE+00  .0GO0E400 -.1206E-09 L1B19E-11 -.4067E-10
38 .0000E+00  .2981E-11  .000CE40Q  .3011E-1g L1194E-11 - 1779E-10
37 .2484E-11  _4775E-11  ,0000E+D0  .3752E-11 L1279E-11  .2183E-10
38 ~.1961E-11 -.3762E-11  .00COE+00 -.2871E-11 ~.12838-11 -.7276E-11
32 L2011E-11 - 2274E-310  .0000E+00 -.50%3%-10 L12518-11 - _11288-50
20 .00C0E+00  ~_1116E-10  ,0O0DE+00 3638511 .DOODE+00  —.42538-10
41 .1548E-11 -_2441E-11  .0O0GE+00  _72558-11 .0C00E+08 - .3824E-0%
4z .000CE+0C  .DOODE+00  .0000E00  .2684m-10 LO009E400 - _37168E-09
43 .000CE+D0  .0COOE+00  .00Q0E+00  .24S6E-09 .5328E-11 -.6139E-10
44 .ODOOE+00  .00OOE+00  .DODOE+00 —.28058-10 _OQ0DE4LE  .4729E-10
4% L000OE+0C  .000OE+00  _Q000B+00 —.14G2E_0G .000CE+008  .3914E-15
26 .0000E+G0  .OOO0E+00  .0G00E+00 —.7053E-10 .0000E+00 -.29188-09
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00CE+G0

.00C0OR+00
-.2183E-10
-.50838-10
. 3274E~10
-5303E-10
L4275E-10
-BI9BOE-10
-.54578-11
-.28338-10
-3820E~-10
~625.629%4
-7938E-10
-3291E-210
+8413E-11
-.7276E-11
-2810E-10
L12738-10
-187QE-10
- 4547810
L2728E~-11
-20828-19
-.63686E-10
-8367E-18
£25.6284
1182E-10
-.1250E-10
-13188-10
L0000
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a7 -goz+co -20938-11
1 (e e b e o 0
gé .ngersnasO%%@,gmga 1999??%6’%%{%” hitp: &e_?gfﬁsggry ugmAEHEE
SUNIVERQITAR+00 -CDOOR+00 -0000E+00  -.7378E-10
SGADAMEMAPA-11  _pooor+no -0080E+00  .54132-89
53 LY218E-11 . 0Q00E+0Q -0000E+0D -30728-09
54 -.5606E-11 -12388-09  |DOODE+D0  -.7581E-0%
55 ~.2402E-11 - _3287E-08 -CQOCE+00  _3080E-08
56 1084E-10 -.1418E-10 -0000BR+D0  —.11618-08
57 .28128-11  .B86BE-11 -0CQ0E+Q0 .5711E-09
58 -.1874B~11 -.2884E-11  .0000E+00 .1461E-08
55 - 1166R-1C  _0D00E+00 . 0000Z+00 ~.8427R-09
60 .0000  4271.5374 -10,%697 L0000
81 -.4287E~10 - 3510B-11  _0000EL0D .1644E-08
€2 L1279E~1C  .0D00E+00  .0000E+00 -.6577E-09
63  ,2534F-11 -.5556E-11 .0000E+00  ~.1800E-09
84 .00C0E+00  .0ODGE+D0 . 0G00E+0D -~ . 2664E-0G
85  .0D0GOE+00 L00C0E+00 . 0O00E+00 L6024E-0%
66 .0000E+00 -.3240BE-11  .0GOOE+00 - .63052-09
§7  _0O0DOE+00  _2506E-0%  .0G00E+00 ~.1860E-0%
83 -.BE33B-11 -.2376E-10  .19658-11 -5629E-08
6%  ,7056E-11 <7365E-11  .0000E+D0  .12978-0%
70 -.1323E-10  _1160E-10 . 00GOE+00 .7E0TE-0Y
71 -.7315E-11 -.2874E-11  .DGGOE+00 .58178-09
72 -.5496E-11  _2856E-11  .00GDE409 -.8080E-CY
73 -0008 4271.5274 10.9897 .0060
74 .880OR-11 L2842B-11 -DOODE+00 - _1039E-08
75 -.5969E-11 -.5883E-11  .0000E+0D .6225E~10
75 _1825E-11% LOB2E-10 -0000E+00  .28262-08
77 500.0000  5784.9774 L0000 . 0000
TOTAL  .5800E+03 14338405 ~_11558-13 -85075-08

- .6789E~08

M{Z)
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0000
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- 0008
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X X
1
Y
Flem Sumbu X-X Sumbu Y.Y . -
Kedaka Tebal 7 o
Penzndaan® Luas man | Lebar ‘Tebal | b ! 3 r ! T
mm: dmm| mm  mm x "36 x 10 x 108 x 107
mm mm? mm¢ - mm?
S&10 % 179 12T 610 2064 28,0 26,3 1260 4140 235 - 35,0 343 392
x 157,6 1 20 060 610 200 28,0 15,9 1180 3860 242 32,5 325 40,3
x 149 18 970 610 184 221 130 995 31260 229 19,9 214 324
X 134 17 10 610 181 22,1 15,8 937 3070 234 18,7 207 331
X 189 | 15 160 510 178 2.1 7 878 2880 24! 17,6 198 344
5510 x 141 13 000 508 183 23,3 20,3 670 2630 193 20,7 226 319
XA} 36 130 08 179 233 16,6 631 2490 1313 13,2 ns M3
w2 14 260 508 2 20,1 16,3 333 2100 193 12,3 152 224
¥ 973 | 12 W0 508 159 20,1 12,7 491 1930 199 11,4 144 30,3
S460 x 104 13 290 457 159 17,6 18,1 385 1650 10 16,0 126 215
X 814 | 10 39 457 152 17,6 11,7 | 335 1480 - 179 866 114 285
S380 x T4 9 430 381 143 15,8 14,0 202 1066 46 6 ,53 9,2 26
x 64 2130 381 | 140 158 1 104 186 977 151 599 858 112
5310 % 74 9 480 305 139 16,8 174 127 833 116 6,53 940 263
x 607 7 740 305 133 16,8 17 113 743 121 5,66 84,9 210
x 52 6 640 305 128 13,8 10,9 953 625 120 4,11 63,7 249
X 473 6 032 303 127 13,8 39 90,7 595 123 350 614 254
S350 x 52 6 640 254 126 12,5 151 61,2 482 95,0 3,48 554 229
x 37,8 4 306 254 118 12,5 1,9 51,6 406 104 2,83 47,7 242
S0 x 34 4 368 203 106 108 1,2 27,0 266 78,6 L7 339 23
X 274 3 434 203 102 10,8 6.9 240 236 8259 1,55 306 2t
S8 x 30 3 794 178 97 10,0 11,4 17,7 199 68,2 1,32 269 187
x 22,8 2 890 178 92 10,0 64 153 172 72,5 110 236 19,5
S150 » 257 32N 152 90 9,1 11,8 1,0 144 5.9 0%t 21,2 171
x 18,6 2 362 152 34 9,1 5,8 9,20 121 62,3 F 0758 179 79
S x 220 2 800 127 33 3,3 12,5 633 996 415 0,695 16,7 158
"x 15 P 884 127 76 83 53 512 806 3520 0,508 13,3 164
S0 x 141 1 800 102 70 74 83 283 556 396 0376 10,6 145
x 11,5 1 452 162 &7 74 {-438 2,53 498 - 417 0,318 9,40 148
S T5x 11,2 1 426 16 63. 66 89 L22 320 292 0,244 7,66 13,1
x 85 1 o7 76 59 65 43 ) 1,05 27,§ 2| 013 N 6?40 133,

" * Balok Bentuk- Standar Amerika dipandang sebagai bentuk-S dan ditulis dengan hurif § yang disusul dengan ke-
dalamaz datam milimeter dan masma‘adalah kilogram per- meter Hnjer. Umpamanya; S 610 X-179 berart] inf adalah
bentuk § dengan kedalaman 610 mm dan massa 179 kg/m. Harga-harga ini merupakan komretsx kira-kira darlylnz
terdapat dalam tabel-tabel AISC ke dalam satuan SI. .

ELampiran B-1, Tabel balok standar Amerika, bentuk 8, sifat untuk disain, disadur dari Mechanics

of Material, Popov, E.P, Edisi kedua, Penerbit Erlangga, 1991, Hal 623.
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X =X
—dex
.:t:
¥
Flens I Sumbe XX Sumbu Y.¥ .. -
" Kedala- Tebal | P ’ !
Penandaan® luas man | Lebar Tebal | Web rd r ! T ’ *
- . B < L] 3 B . -
- mm? 4, mm?| mm mm mm n:n:? n\m:? mm :n:r?‘ l:n:?l mm mm
C380 x 74 9430 381 | 94 16,5 | 18,2 | 168 883 133 4,58 970 220 203
x 60 %10 381 ) 89 165 | 132 § 145 763 138 384 859 225 198
x504 | o426 381 | 86 165 | 102 |11 688 143 338 784 23,0 200
C310 x 45 5680 305 | 80 12,7 | 130 | 614 442 109 214 53,1 198 178
x 37 4742 305 | 1T 12,7 938 1 599 393 112 1,86 481 198 171
X308 | 3929 305 | M4 12,7 72 53,7 352 117 1,61 43,2 203 11,7
C 250 x 45 5690 254 | 76 t11 | t71 42,9 338 £68] 1,64 426 170 168
x 37 4742 4 | T3 1,1 | 134 80 299 89,5| 1,40 B2 112 157
x 30 3794 254 1 69 1Ll 96 | 328 259 9301 117 36 176 154
X 02B | 2897 254 | 65 11,1 6,1 281 221 984) 0949 287 183 16)
C 239 x 30 3794 229 1 67 105 | 114 253 22 8L71 101 300 163 148
x 22 845 229 | 63 105 12 25,2 186 8541 0303 255 168 149
X199 | 2542 229 [ 61 1035 59 199 174 B86( 073 237 170 153
C100 %229 [ 3555 203 | &4 99 | 12,4 18,3 180 TLR| O824 257 152 144
X205 | 2606 203 | 59 99 7,7 150 M8 7590 0,637 214 156 149
x 17,0 | 2181 203 [ 57 99 56 13,6 134 7839] 03549 191 159 143
CIBOx220 | 279 178 | 58 93 | 10,6 1,3 127 637) 0,574 197 143 13,5
. x 182 | 2323 178 [ 55 93 8,0 10,1 113 659 0487 17,5, 14,5 133
xH,6 | 1852 198 | 53 93 53 587 99,7 692] 0403 152 148 417
CI50x 193 | 2470 152 | 54 87 | 118 7,4 950 541 0437 160 133 131
X156 | 1994 152 | 51 87 8, 633 830 563] 0360 139 1338 127
x12,2 | 1548 152 | 48 87 L 545 76 59,31 0288 11,8 136 130
G0 x 13,4 | 1703 127 | 47 ) £3 370 383 466| 0,263 11,0 124 12,1
X100 | 1271 127 | 44 &l 43 3,12 49,1 49,5 0,199 895 123 123
Cl00xi08 | 1374 102 | 43 1,5 8,2 191 31,6 373| 0180823 114 ii?
x 80 | 1026 102 | 40 13 4,7 1,60 31,5 395 (f,m 660 114 115
TCTSx 89 | 135 16| 40 65 50 0862 2,6 2.,5] 0,127 626 105 11,6
x 14 948 16 | 37 69 66 0,770 20,2 285| 0,103 540 104 111
X 6,0 78t MW 35 69 43 0,691 18,0 298| 0u82 4358 102 11,1

* Kanal Baja Standar Amerika ditulis dengan huruf C disusul oleh kedalamannya dalam milimeter, dengan massa
dalam kilogram. per meter linier dibelakangnya, Umpamanys C 380 X 74 berarti bahwa kinal ini kedalamannyz
380 mm dan massanys 74 kgfm. Harga-harga ini merupakan konversi

_ ke datam satuan S

Material, Popov, E.P, Edisi kedua, Penerbit Erlangga, 1991, Hal 623.

ta-rats dari yang tezdapat dalam Tabel AISC

Zoam o~ L
(928

Lampiran B-2, Tabel kanal baja standar Amerika, sifat untuk disain, disadur dari Mechanic
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Lampirm? C-1, Grafik viskositas absolut dari jenis fluida fungsi temperatur, disadur dari
Introduction To Fluid Mechanics, Rober W.Fox, Alan T.McDonald, edisi ke-2, Hal 614.
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Hefiurs- ¥

! Hydrogen

Kinemalic viscosity, m?/sec

1x 1077 — _—-_-"T‘““——'-———-——-'_______L_ .

Temperature, £

I}a{npiran .C-2, Gra:ﬁ%: viskositas kinematik dari jenis fluida fungsi temperatur, disadur dan
atroduction To Fluid Mechanics, Robert W. Fox, Alan T.McDonald, edisi ke-2. Ha! 615
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Lampiran C-3, Grafik koefisien pipa masukan dan keluaran, disadur dari Control of Fluid Power
Analysis and Design, edisi ke-2, Mc Cloy D,hal 209
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UNIVERSITAS (L./D) for Valves und Fittings (data from Ref, 2)
GADJAH MVabRA.
. Equivalent Length,
Fitting Type Description L/D"
Globe valve Fully open 350
Gate vaive Fully open 13 .-
o 4 open ' 35
% open 160
$ open 900
Check valve 50~-100
90° sid. elbow 30
45° std. elbow 16
90° elbow Long radius ™ 20
90° street etbow - ' 50
45° street eibow 26
Tee Flow through run 20
Flow through branch 80
Return bend Close pattern 50

Based on b tL' z
d a an e —
e =153

Lampiran C-4, Tabel panjang equivalen u
Fluid Mechanics, Robert

ntuk sambungan dan katup, disadur dari Intro
W.Fox, Alan T.McDonald, edisi ke-2, Hal 375.
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SIZE Jn.lkrgétgsdjahm&‘aﬂ&a& b.un.&m&msa/emep SGPWBNY FPS | RADIUS -

Cj\r\llal\//\EHRlS\l[I\ADs/\ INCHES WORKING { BURST
316 | 100-F 15 | 12 0276 565 p 000 | 12000
3/16 |[100-~R2A 3/16 5/8 0276 866 4 5000 20000
-4 [100-R5 316 | 33/64 0276 886 3 3000 12000
174 1100-R} 1/4 5/8 .0491 1.54 4 2750 11000
174 1100-R2A 1/4 11/16 0491 1.54 4 5000 | 20000
/4 |1100~R3 /4 916 | .64 1.54 3 1250 3000
-3 100~R5 1/4 37/64 L0491 1.54 3y 2500 10060
5/ [100-R) 516 11/16 0747 2.40 5 2500 10000
5/16  |100-R2A 5/16 34 0747 2.40 4y 4250 17000
-6 100-R5 5/16 | 43/64 0767 2.40 4 2250 9000
3/8  1100-R} 3/8 25/32 .1104 3.46 5 2250 9000
3/8  [100-R24 | 3/8 27/32 .1104 3.46 5- 4000 16000
38 1100-R3 - 3/8 3/4 1104 3.46 4 1125 4500
12732 1100-R1 13/32 13/16 1996 4.06 5y 2250 %000
-8 100-R5 13/32 49/64 L1296 4.06 4y 20920 8000
172 |100-R1 /2 29/32 1943 6.15 7 2000 80300
172 |100-R2A 1/2 31/32 .1963 6.15 7. 3500 14000
172 {100-R3 1/2 13/16 L1963 6.15 5 1000 4000
-1 |100-RS /2 59/64 1963 6.15 5 1750 7090
5/8  |100-R1 5/8 134, - 2068 9.81 8 1500 6000
5/8  |100-R2A 5/8 1% 3068 9.61 8 2750 11000
=] 100~R5 5/8 134 3068 9.61 &y 1500 6000
374 1100-R1 3/4 1% 4418 13.8 9y 1250 3000
34 100-R2A 3/4 1y 4418 13.8 Py 2250 2000
3/4  [100-R3 3/4 1y 4418 13.8 é 750 3000
3/4 100-R4 | ¥4 1 1y 4418 - 13.8 5 300 © 1200
778 1100-R1 7/8 1t74 6013 18.2 13! 1125 4500
7/8  1100-R2A 7/8 1y :6013 18.8 11 2000 8000
~-16  [1c0-R5 7/8 134, 8013 18.8 % 800 3200
| 100-R1 | Ty 7854 24.6 11 1000 4000

1 100-R2A ! 1v4 .7854 24.6 N 2000 §000
1 100-R3 1 1y 7854 24.6 8 550 2250
1 100-R4 | 1 .7854 24.6 6 250 1600
-20 100-R5 1y 1y .9940 311 g 625 2500
1 100-R1 iy, g, 1.227 38.4 16 625 2500
1} 100-R2A iy 2 1.227 38.4 16y 1625 8500
% 100-R3 1y 1y 1.227 38.4 10 375 1560
1% 100—R4 iy o1z, 1.227 38.4 8 200 &Co
24 100--R5 Ty Y% 1.485 Ab.5 10y, 500 2000
4 100-R1 Iy 2x/., 1.767 55.4 20 50 2000
% 100-R2A 1y 2y 1.767 55.4 20 1250 5000
1% 100-R4 1y 254, 1.767 55.4 10 150 600
-32 100-R5 T4 24, 2.580 80.3 13y 35 1400
2 100-R1 2 23 3.142 98.4 25 375 1500
2 100-R2A 2 23 3.142 98.4 22 1125 4500
2 100-R4 2 2y 3.142 98.4 12 160 400
2% 100-R4 y 3y 4909 154. 14 65 | 250
3 100-—-R4 2 3y 7.069 221. 18 55 225
K1) 100-R4 3y 4y 9.621 301. 2 5 200
4 100-R4 4 43 12,564 394, 2% 50 200

Lampiran C-5, Tabel diameter hose, disadur dari Plant Engineering magazines Fluid Power
fandbock volume 2, Anton H. Hehn, 1993, Hal 272-273.
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Operating Pressure 250 bar
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| Piston Diameter 40 mm

i . :
L - as Gadjah Mada, 1999 h darj sitory.ugm.acT |
LS EENA : v 21
¥ had e
U\ X g i N
GADE X § 5
| 1 oo
. 1o I ! i ] 48 et
= 54wl o ; ! pd 32.5 L | —i325 e f
i iy A0 mup = b iwman5 !
L7 — 252 + stroke —— e S 252 + stroke
Mounting methad .
B: spherical roa _ Mounting metnoa
= A:plain red cna
% teyhnder cap
EH ,
[ 3 - 2
) -
b H 1

s
R & .
]_zo.q,xz,u ! View “X" _ | 2394
S.H.C.S. tightening *aroue. Bolt dia, m§ /—eet hw23 2
head aed cap AMd = 20 Nm .
\gin anm} | Cu;in;;lg area tem®) 1 Model: A 10/ (cap screwed)
rod sife | gistonside | rog side | 2 Mode: 3 10/ (cap welded)

: : 3 Throttle valvn
o [ Donhn .

4 Check valve arud hteedmg

Port Trtorrle and civeel
witver prespaitien

St Seottacedepth]  Mores A0S Moot BI107
: i
34 H 1 7 i 16
i

Lampiran D-1, Data silinder hidrolik dengan diameter piston 40 mm, dan diameter piston rod 28
mm, disadur dari katalog Hidraulic cylinders, Mannesmann Rexroth, hal 238.

Operating Pressure 250 bar Piston Diameter 80 mm
. Grease nippte,
AIF - 2 ) on (?__325__ taper end, foerm A @ a :
-lh i - —4 -
b5\ . L !
i i+ B
o k : i I &
ST s N =
= 2 ~ H
s W q i 3 i :
i : i
"15‘ e~ T ~=i 58
[ | : | s
-~ 65 --_i i . oy i
{17 h_:i_ﬂ_Z_,_E_":E 30 + ,"o'k,z._..-.'_'.__?g —-bl 113 L-__ 331:}55& -
R Muuntnng moethod Mcuating methor
B: sphweical 10d = A pinn rod oo
ond at eylinder T ot cylinder cap
2 .
- =]
R
g 2
5.H.C.S. tightering torque: P" v17 1] Lt x;.;,o 4._1 .
head and cap Md = 100 Nm bolt dia. @ mb /— e 35.0,4 e
— - T 1 Model: A 10/ {cap screwed)
Pistan Lushioning feagth {mm) Cushioning area {em?*)
rod dia. - - 2 Model: B 10/ {cap welded)
priTon side rod side gisten side rod side -
pY: 3 Throttle valve
(4} 30 28,03 22 4 Check vatve and
56 bieeding
Piston rod Throttte and cheuk
Pistan thread D4 Ly AJE Port 02 vstve projection
rod dia, A G A 1o ot 02 _[Spotfsce dia] Spotface denth] thoael 4307 | Mee: 3707
4 36
52 M39x3 $M35x1.5| 55 | 35 pr 337 BSP| M27x2 42 i 1 1.5 5

Lampiran D-2, Data silinder hidrolik dengan diameter piston 80mm, dan diameter piston rod 56
mum, disadur dari. katalog Hidraulic cylinders, Mannesmann Rexroth, hal 239.
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PistofYDiameter 100 mm Operating Pressure 250 bar
(%) ) 4
A/E ” o8
k RFXT r—---*——t—“x r—---m
| \— 24
15 e ] 1 £ ¥ -
st ¥ + a e 9 g 13 S s
e o & ‘ 2ol S >
= g - oot g Lo 5
e | T L o “ To o L
T 18 i Y v A
JE TS I il v .
P e i P H T g2z ;
| eSaos este. 65 M= ¢ 80 iL‘Eam ki e |03,
| e e eln s dameke T i, 50185 sweke TR0z
iR 168 - 525 + stroke eome IS = Thsg - e ;
— A0S + 2x stroka ] -
1‘ 33 ¢+ seroie |
r— -
i H !
: i : ]
" 5.H.C.8. tightening torgue:
s ":m head and cap Md = 250 Nm
[ - 1 Madel: A 10/ (cap screwed)
L cummnng tangin (et Gwrianing ateatem?) |5 paogat. g yos {cap wetded)
st ter P b e aston el el {0
‘ H ! F 2 Thuestite vales
L 1_"7 - [ ag 1222 J 3553 | @ Cheek valve ang
7 R i i - i blerding
. F T V._I-I-:-;ifl 1:::;:5 Faien
-d AYE e s S g e L -
G o 102 ispottuce dia. Mocl AT0/ | Modet 810/
b6 | i
45 3-;:—-1 1" BSP ; M33x2 47 1 11.5
I [EOSS: E Y MV N

Lampiran D-3, Datia silinder hidrolik dengan diameter piston 100 mm, dan diameter piston rad 70
mm, disadur dari kataloq Hidraulic cylinders, Mannesmann Rexzoth, hal 288,
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Spherical Rod End Type CGA

Bolt dia, mé

Grease nippla,
taperend, form Ato

f

i
_—

DINT1412

Pstondia. ] Type [ minkg | Partno. B8t ,,| B2 83 0 oDz Lt L2 L3 R I T it
% [CGA 16| 043 | 303125 1 23 |20 .,5,] 26 |M 18%15 B _gow] 5| 25 [ 30 | 2 | 17 &
50 CGA 22} 07 | 303128 28 ooz 34 |M22x1,5] Hpong] 601 30| 32 | 32 al?
63 |CGA 28| 11 | 303127 | 30 |%B.g.p]| @4 M Bxis 35 _g0iz| 70 46| a2 | 38 20 | 7
80 [ CGA 35| 20 | 303128 { 35 |[2B.010| 55 |M 35x15 09002 85] a5 50 | 47 | 38 |7
100 |CGA45] 33 303129 | 40 35.,,,| 70 [M 5xis 50 00121 105| 55 | 63 | 58 5| 7
125 [CGA S8 55 | 303130 | 60 |44.4.| 07 |M 58¢15 80 015|130 65 | 70 | 85 ENEE
140 1CGA 65| 86 | 303131 I 85 |49_,,,! 93 |M 85¢15 T.gqs| 150 | 75 | 82 | 97 €6 | 6
| 160 [CGA 80 | 122 | 303732 | 60 [86.4,5] 123 | M 80x2 0.o0s170] 80 [ 85 | 88 | 8t | &
180 [ CGAIO0 | 215 | 308133 | 65 [80.gs0| 143 |MI002 oo 210 80 | 113 103 1 01 | T
06 [CGAII0 | 27.5 17303134 | 70 | 70.gz | 153 ! M110X7 100.9020] 235 | 105 [ 125 | 116 | 111°] 7
220 CGA 120 | 40.7 303135 80 0 om | 176 [MI20x3 10 o | 265 1365 {1425 [ 1325 125 7
250 | CGAt20 | 407 | 303135 | 80 |70.5. | 178 [M120%3 112 g0 | 265 1 116 11325 | Taus [ 3o5 |7
200 | COATS0 | 764 | 303136 | 90 | a.na 188 [M130x3 1120 .| 310" 140 1180 {170 | 135 | &
- I . R PRSI RN UGS I ) Seads o

Lampiran D4, Data clevis silinder hidrolik » disadur dari katalog Hid

Mannesmann Rexroth, hal 247,

raulic cylinders,

=
Spherical Rod End Type CGAS ; B2
(with locking serews) i "
o 1
o -
=) J
: ]
AN
bolt dia. mé { Greasenipple,
- boll 3 thper end,
] farm A to
| v1 DINT1412
-+~ BD1
- . . ey B3
: - SHCE.
Sigtoncia | Type | Partno, 81,1 82 [ B3 ot oz |[LrjL2i L jd} B | Md e
i ) DINg12{ Nm
2 1CaAS 5] ;363137 1 33 [20_g.p] 29iM 16x2| 25_00f RS| 25] 30 | 24| 28 | 3C|M 8%, 20 [&
50 (CBAS 3Gi 10 1 303138 i 28 122_,..] 34 (M 24x2| 30_gg, 75] 30] 34 | 27! 52 | 35.M Bxz0! 20 1T
83 :CGAS 35; 24 ; 300139 | 30 125, ,| 44 (M 30x2| 5| 90| 40| 42 | 33] 39 | 45 |M10x58] & |7
80 {CGAS a0] 24 | 30314¢ | 35 i2B.4:p] 551M 39x3| 40_g4.,] 1051 451 50 | 38| 47 | 55 |Mizx30] 30 |7
0 CGAS 324 41 3031 40 {35912l TOIM 30x37 50_54,2]135 551 63 45| 58 75 |M12x30 80 |7
125 |CGAS §0) 65 | 303142 | S0 144, ,sf 87 [M 64x3| 60.,4,5]170| 65, 70 | 59| 65 | 08 M1Bx40] 160 |7
140 ICGAS 70| 8.5 303143 55 |48_y.5| 106 [M BOX3| 70.54,6}195] 75| 83 85| 77 1110 |M16x40] 160 &
160 {CGAS 801 16 | 303144 | 60 555,51 125 M 90x3]| 80_ggrs 210! B0) 95 | 76, B8 | 120 IM20X50! 300 &
180 [CGAS 90} 28 | 203145 | B5 180_g00] 150 |[M100%3| 90 g0 2501 90113 | 81]103 | 140 |M20x50] 300 |5
200 |CGASI100[ 34 | 303146 70 [P0 g.20] 170 |MT10x4 31009 620! 275 105 1125 86115 {150 [M20x50) 300 |7
220 [OGASTI0] 44§ 303147 | 80 |7Q.qq0 180 IM120x4 110 0000 300 1 115{142,5] 97 {132,5] 16C [M24x66] 500 [5°
250 |COASI1Q] 44 | 303147 | 8C [70_p09| 180 [M120x4 1100020300 | 125 142.5] 97 [132,5] 168 [M23x60} 500 (5
280 [CGAST26, 75 | 303148 | 90 [BS.5p0] 210 | MISGR4 120 0. 360 | 140|186 [ 1121170 | 190 {M34x60] 500 15"
320 {CGAS 140} 180 | 317334 | 110 {90.4,:[230 | MI60X4 1405 00c) 420 185 ] 200 | 123|190 | 200 W30 80| 1000 T

Lampiran D-5, Data clevis silinder hidrolik , disadur dari katalog Hidraulic eylinders,
Mannesmann Rexroth, hal 296,
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- 2 associated pin diameter toferance 6
{Ping and pin securing rings are includad in supply)

Series "Type | Order | m Dimensions in mm

number {inkg | @ 9
k| cL|sticM FL|HB los| ki [Le {mr] e

min, | max.{ s 1d

compatible with swivel clevis head CG¥"...naget0d

uk! FGi ke FGCC
~0.3 [;5 14 N§

2133 1611y

RF
a1

<

5726 |85 |80 15107550280 [420f a5 111.4] - | 50
1 [

“a7.0 | 80 [i70}200[80 11

Lampiran D-6, Data mounting block silinder hidrolik, disadur dari kat talog Hidraulic cylinders,
Mannesmann Rexroth, hal 23
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Piston dia. 40 mm to 320 mm f

up to 250 bar

Replaces: 08.85

%%Mé\l%\ give a high degree of reliability, even in
eritical operating conditions.

Servicing can e carried out with ease: cylinder head and
cap are flarge mounted and sealing elements are easily
aceessible,

Adjustable end position cushioning Lsing  atustable
throttle valve, o

Return travel assisted by means of check valve with
bleed screw,

Piston rod - 3 materials available.

This eylinder meets the requireinents of the, iron and
steel industry.

Main dimensions correspond to BN ISO 3320

KI451/4

Differential cylinder CD 250 £ A 1Xs. .

KJas0r7?

Bynchronising ¢ylinder CG 250 F..A 1X/..

QOrdering Code
7T 7 i
280} F 4 T 1X / *
- - [ ]
Differential ————
eylinger =C0 i f Furirer getails |
Synchronising ! H tobe a0in :exi!
cylinder =CG 1 ! 1
! Sea's|
Piston dia Prton Area | ]
rod ratios i jA=  Chewron seal kis|
9 dia. K i l “
20 B3:1 = 40/ 20 ; 1T= sticenngtoriow;
40 4 i Inctor 2saraton
28 2:1 = 40/ 28 ; ; i
- A
28 14:1 = 50/ 28 .
5¢ = MEA seas, suranie for |
36 - sof 35 | { mnesal 0its to DIN 31324 1He, HLP
T . B o ¥V = FP'M {Viton: Lartistihe
53 ¥ W2 83 for phosphate Fir) |
45 = &3/ A5 m i - - p—
= without 2nd positon CubMmGnim; |
80 33 v B0f 45 K= cushioning at biank ené}
56 2:1 = 80/ 56 S= cushioning at heud end |
= it Wrng, soth ;
00 56 1411 = 100/ 56 O = _endpositoncushioning. 5ot sies |
70 z:1 =166/ 70 G=  Ihreadsfor spherical seei
- z0d end CGA and COAK | dmensions |
125 i 148:1 =13 70 piainrod end CSA b pagesz-a|
8¢ 2:1 =135/ %0 A= threads for spherical ana§
90 16:1 =140/ 90 rod end CGAS RE 170505
140
100 2:1 = 140/100 Piston :o0d materiai |
160 00 1.6:1 = 1607100 Cx= Ck 45, hard chroma plated
1o 2:1 = 160/110 H = Ck 53, hardened and hard chrome plated,
10 161 = 1807110 available lor piston rod dia. = 110
120 = i i e piated
- 1801125 N = Cka5.chemical nickei piate. hard cnrome piateg
20 = 200/125 a1 = BSP threads to IS0 226/1
- ic 150 thre:
» 2000140 02 = melic IS0 hred
1
= 2207140 1X = Senes 1010 19
220 qga; . . i th i
« 220/160 {0- 19 2 installation and connect. dimens. remain the same) i
250 = 2501150 Ax screwed construction 3t both Cylindet ends i
180 2:1 = 250/180 = welded consiruction at cylinder cap and
serewed construction at gylinder head,
250 180 16:1 = 280/180 up to Piston dia. < 108
200 2:1 = 280/200
i 750 = 750 mm
10 LR = 320/200 i {give stroke fength in mmy |
220 2:1 | =320/220 N

Lampiran D-7, Data ordering code silinder hidrolik, disadur

ary
S

kataloq Hidraulic ¢

Mannesmann Rexroth, hal 285.

Ainders,
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the Eule (basic case) I
J ,\ﬂﬁ@m ot :ozrbfmmul., 3.5 safety facigr and with pivoted 1w erds pivoted ﬁ E
i LCER R {and rigidly guided) &l
: 0,
| '
5, =1 'll a
K 1
o =
f i Fistom E Piston rod |- Operating pressure in bar
i I <Ha {mm) i dia. {mm} 50 100 150 , 200 |r 250
| . Permissible stroke in mm
40 F 20 280 155 95 65 40
I ;‘: fQO 445 335 270 225
5 ® ) s s 225 160 140
. D 625 a0 | 308 335
&3 Lo 357“__ 77777 100 440 325 258 210
L a5 1_15)5 B __7?(1_& 610 505 435
80 45 BBO 560 120 335 280
5& 1480 985 765 635 545
; 100 56 1105 7%0 535 430 360
g}_ ;3 1865 1245 §70 810 695
' 195 ol 1400 405 685 555 465
I ein 160 S DI B
o — . 1440 B 1115 925 795 ¢
H__ . i ;gg g;:z 1855 1455 1215 1065
L o0 _ 154G 90 T oss 840
' - ! -.‘ - ] __!f_]flﬂw N 14520 1265 1395
i 180 - 1‘;:‘_ . 1835 1760 1035 305
i'_ = 2230 1745 1485 260
E I = 1936 - 1500 1240 1065
- i 2540 1995 1670 1445
220 o — 2205 1705 1410 1205
‘ = s 2030 2380 18895 1730
=0 = s 2590 2018 1675 i445
- — 3415 2690 2260 1965
; 230 s P 2925 2275 1890 1630
i_ = e 3750 2950 2475 2150
5 220 | = o 3105 2410 1585 1210
i 220 34905 3050 2560 2215

Lampiran D-9, Data Panjang langkah yang di

Hidraulic cylinders, Mannesmann Rexroth, hal 246,

jjinkan untuk silinder hidrolik, disadur dari katalog
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Lo
scm 13 ‘
one end pivoted
(and rigidly guided),
one end ridigly fixed
) . Operating pressure in bar .
Piston Piston rod = i
dia, {rmm} a. tmm) 50 I a0 [ s0 1 20 | 20
Permissitie stroke in mm
40 0 1115 760 605 510° 445
5 L 2285 1590 1280 1005 965
50 28 1795 1235 590 840 740
38 3040 2115 1705 1465 1205
62 36 2370 1635 1315 1120 980
e 45 3780 2635 2125 1825 1615
g0 45 2935 2035 1635 % 1395 1235
- T T S = 2610 T 2240 1990
100 8 1" " 3gan 2518 2020 1725 1520
70 5780 4030 3285 2795 2480
T };; 0 4555 3155 2535 2185 1915 |
el R p 7670 ) 8360 | 4335 | _ams | amio
. i G5 3870 35 | ees T
; o 8450 5900 JATIS a0 i _
i - i LT 1 [ A1 EVIN 3120
P [0 b BY2e 5230 5035 4320 i<
: v ' 1H) L haus 30 3men Jsan —
; ] 1%, LIV LN Jac Wi N ‘1_'45@.,““ N -
i o L7 wws _sae0_ T Taiae |7 dges 30
i 140 11565 8075 5525 5605 4975 |
- ??; T e 10475 755 |7 smso | mow | aetn |
: o Iy __ 13450 500 7765 8870 5920 i
- se Ik 160 Jeosg B30 | o77s 5810 Biss i
: 180 15365 {0730 8685 7465 6630
T o - } Y 1310 9485 7660 6570 5R05
00 S (ETH S LS SO N -~ S I = U- S
- iy} ’ sl o Wisg ... 8185 o H405
h e N R 1 RESED) 10030 8605 7635

Lampiran D-10, Data Panjang !angkah yang diijinkan untuk silinder hidroki
Hidraulic cylinders, Mannesmann Rexroth, hal 204,

ik, disadur dari kat loq
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. 280 bar

!f . 22.4emifrey Replaces: 6,56

+ Hew pancipta of serfing e i tuly, therofore
service e

Lang seal life over: at maximum lemporatures
Plain bearings tor high loading

Singie block bearings

Simple and robust construction

tiew principle of hydrostatic side clearance compensation
Hyrdraulic pumps type G2 are soit ag
aumpa. They are used 1o
5 the necessary forges.
They consist basically of the housin
drive shaft {3), 2 bearing biocks
alates for hydrostatic compensation of end clearance {6).

As the gears rotate, and the testh come clear of the meshing
POINY, a vacuum is created, thus aliowing atmospheric pressure
acting on the fluid surface within the tank to czuse fluid 1o flow
0 the spaces between the teeth, within which it is then carried
n [ne direction of the arrows {see section), from the suction to
the pressure side.

As the leeth mesh once more, the fuidis forced out of the spaces
tetween the teeth into the output port of the pump, as the mes-
hing of the teeth prevents it from retuming to the suction side.

fony

piraling extemnat goar
generate a luid How and 10 i 1o

g (1}, mounting fange (2),
{4}, bearing bushes (5}, and the

Driving gear
{clockvise)
3
Symbol
P
s> (Bp
Suction side { Pressure g
side
Z Driven gear

K 26031
1 PF2G2-4X/..C 20 KP
In order 1o prevent harsh rurning of the

cutinto the side plates te aliow uid t
to the suction side.

fump, smakl grooves are
appedin the mesh to return

}
¢

Technical data (For application outside these parameters,

please consult us!)

Flulds: Mineral oils to DIN 51 524

{HL. and HLP} {other fuids on enquiry)

i Pirase note: The iluid specifications shown in data sheet?
RE 07075 must be adhered to,

Fluid temperature range: ~ 15upta + 80°C

please consuit us for higher temperatures

Ambient temperature range: — 15 upto + 60°C

Viscosity range: 10 up to 300 mm/s

{recommended)

1000 mmZis {max. start viscosity)

Size 4 5
Capacity incm3frey 4 5,

Operating pressure, inlet: absclute pressure - Paps mm 0.7 rar

~ Pabsmax 3.0 bar
max. cont. pressure plin bar 250 230
nax. speed at max. cont. pressure p1 inrpm 5000 4000
min. speedat p = 180 barinrpm 1060 1060
1200 1200

min. gpead at pi inrpm
¢
[

Filtration: 25 micron (We recamn.end 10 am o ensure a lor
lite under heavy loading, continuo = duty. or

g
at low viscosities )

Drive connection: Flexible coupling, for other types
of drive. please consult us

Installation position: optiona:

I

Direction of rotation: Pumps may anly rolate in the
direction specified

Weights: see table for individuz! fump weights

] 11 14 3 18 22 i
3 8.2 11 141 15,2 19 224
230 50 250 240 210
<000 4500 3500 3000 300G 2500
700 500 500 360 504 356
plea 70U 7G0 700 750 700

Lampiran D-11, Data pompa hidrolik, disadur

dari kataloq Mobile Hidraulic Components,

Mannesmann Rexroth, hal 33.
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Lampiran D-12, Grafik fubungan kecepatan putar pompa hidrolik terhadap debit fluida, disadur
dari katalog Mobile Hidraulic Components, Mannesmann Raxroth, hal 34,

N
nbar

25 p—
Size 19

20 e,
L

z 4 150
’c‘ 15 / ,/ /
3 /N
[=] t
L /ey 100
> / t
o
=
i
5 ;'/ // %
=
|
0 10001"50 2000 3609 4000
Speed inrpm

Lampiran D-13, Grafik l?ubux_zgan kecepatan putar pompa hidrolik terhadap daya yang dibutuhkan
untuk memutar pompa hidrofik, disadur dari kataloq Mobile Hidraulic Components, Mannesmann
Rexroth, hal 35.
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DIMENSIONS IR i i, 1998 | OO T e TR ™ g i M)
Wheelbase 1\ ypps TG IWE) . NS001240) - ; Curb Waight N 54750120701 1 SR
Overall LengthDJAH MADA QL) 5475421581 - ! On front wheels . - Tt v - 35550 7837 e 27
Overall Width {ow) 24851 9781 - On rear wheals . Co 19204 4233 T
Overall Height . {OM) 291041148) Fifth Wheel Load CT L9500 120944 )
Front ¥read (FT} 20201 19.5) Crew {3 persons) * - o 1985¢ 330} -
Rear Tread {RT} : 1860{ 73.2) ; " Gross Vehicle Weight : 15170 {33444}
Rear Overhang {ROY L N5 36.0) : On from wheels _ " 8180{11376)
Cab to Aear Axte Clemer (CA} 2580 (102.0) i Onrear wheels . 10010 (22068
Ground Clearance | sy - ’ 265{ 10.4) : i o AT B - .
i : - Permissible Gross Combination : 27000 (59524 ) .
g"“"'“;.o.'"e;. o :gg: **(STD) 450 { 18.1) . VehiclaWeight . . . . '3800083775% . |
ront Fitting Radius ©1790{ 70.5) - :‘ T i
Lower Fitting Radius *° (LR} . 1520( 59.8 ) ; i o . , LW u .on rea.raxc
Bumper 1o Filth Wheel : 4140{(163.0 ) o Do .: R N
Coupler Height {CHY 1260( 49.6) ! . - :
~oISTD} 460 L 181) __*~(OPT) 380 {15.0), 420 (16.5] - : .
Note: These dimensions and weights are calculated for standard truck , e
tractors fitted with 10.00.20-14 PR tires, : o - o
Whan coupling trailer, the GVW should be less than the . . . :
permissibile tire load indicated in JIS, TRA, DIN,ETATO or - : . N
local regulations. !
»
—_—r —— - -
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- o g "
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—e———— ,
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L i ! ] - " \(g r/e ‘q
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W3 sl
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)
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Lampiran F-1, Spesifikasi Truck Tractor, disadur dari Specification Handbook, Nissan Diesel
Motor Co.,Lid., 1990, Flal 204,
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Max. Speed 24dIGHRBELTY WIth 1 00-20 tyres

A

Service Brake [foot braae)

Parking Brake (hand brake)

Front springs
Viidih x length

Glach A\
m it ) tnﬁw Tranamusian | Fud ratig lgté::l
58] G228 Thng12 677 6 160 #7600 (539107 |
BB (93 | 0168 TMHEDZ 8821 38000 (83773
94 {801 - £ 302 AT IEQOS 4 237 38000 133773
Avgilable i of 1t 3t Dinat gheas rahOY ate shOwn oy thi abave
rably, - *
ENGINE
Maks and moded MISSAN DHESEL 140TOR, PES DIESEL ENGINE
Type- 4-cyclae, d‘uocl-lnncnon. Waler-Lo0led, - ling, Dt
iging
Number of Cylinclers ]
Bore x Stioke 133 140 mem 1524 x 557 in }
Tatal Piston Displacement 11670¢¢ 4712 cuin)
Maa. Outpus tI5) 230 PS a1 2300 rpm
Max. Torgue LIISH B3 kg-m a1 1200 rpin
Max. Gross Quiput ISAE) 234 HP 21 2300 rom .
Max, Grou Torque (SAE) S96 12 ar 1200pm ..
Compranion fatia ] 76
Lubrication System Forced faed by gear pumng
Cooling System Foccad ¢utculanon ty cantnifugl warer pump
Fuct Systern
Fusl injecrion pumg Boich P-typy in ling plunger
Gavernor ISTD} RO, mechancat QAT Minemum soeea Type
{OPT)  AFD mechanica ait spced type
Air Cleaner {5TO}  Doaldson FHGIZ
1OPT)  Donaidson FHG18, or ol bath 1¥P¢ with stack behind *
cap
Etactrical Equipment 24volt system. nagative qarin
Ganerator ST 24von--35 amp. alternator
OPTY  24.von—40 amp, allernator
Cold Stariing Aig . Battery-powersd intake air heater
CHASSIS
Chutch Dry ingle Piata, hydravlicaily aperaied ciutch releaie
MEChansm with 3i-a3isted booster
Front Axlg faverse Ehot "1 beam ’
Rear Axlg
sTO 1 OFT
Type Full-Noatunyg, pressad yieel tons housing
Fenal raductogn gear Single raduction Doutis racuction
RyDON gaar hypoid and clanerary
L4
Final reduction ratio 6 165 £527 6237
Stoaring Recirculating ball screw type with hySrautic powar

HINCe

Full gir teake on ghi whotls, dual 3if line system,
intengd *xXpInding leading ang traiting shos type
Mechanizally operated by hand brake linvee, intoena
LOMMING Cuo-sarva Show fype brake acting on drum
a1 raar of sranamisnan

Semisitiotic leaf spcings

0 x 15502m (35 < §1 On.)

an Dengan Kapasitas Delapan Se‘_j‘i_"?_; P

R ]

1EA A g,
LR THD

mgm.ac.id/ + PN e
S¥D oPY orY
Make ang NiSSAN DIESEL, NISSAN DIESEY FULLER
model MOTOR. TMHET2 MOTOR. TMHE02 RTO118098
Sen forewd wewas | S totmird 1oawds | Nine forwards SPeec and
and one Severse. I ek Fverse, WD Ievaise, ConsIang
i Longtanl mesh Syachtgmesh on Mesh on each shett and
Tvpe 2nd_3rd. &1 S S¥NCheomeyh on sange
#0a 5th pegrs, shft
Comiant meadh on
13t and ceverse gers
15t [T H 847 Low 1256 S {95
2nd .4 206 4208, 15t 247 G 138
Gear 34 24536 2538 nd 5% 2w 300
atigy A -1653 - k553 Js 382 Bm o3
h Sin 100G 1 00g 4 2
11 0243 0743
Rey 5527 652 ILow) 1314 (Hipgn) 343
Cearshiy Machancil refnair cantrol
P';"? y Attached on the lutt >0 Of guarbiox
Aeduction <
Tala T 143y Not avalatie
g":m Crockwid 3 somn 170m reer
Reur Sprngs . wnplt tu!_mrmos .
Waudth = Wigrh Man sonsmmusamo..) 0
Heiper 90 x 117040 135 4 461 w
Shock Atioibers Telricope: tyoe o ant ante
Wiieels angd Tires .
Fares. Framt sumtefiwac, guat
131D 1000-20 14 PR
1OPT} 11002003 PA
Fum a1 whewl Pressed sind! duc tvow. 2 puces, intwram e
STOF 7007 2 20. 10 pvas
IOPT) 750V 2 20. 8 or 10 $1uds. o spoke ype
? 00T = 20. 8 3ucts
Spiare whosl Qria space wheel 200 1ue with windusp wheel Cariser
Avauatie c o T« 100020 14 ¥R ] 11002012 Pm
whewly and 1res Whae)
7 00T » 20162 @ X 3
250V 2 20 185 o ]
3 s ©: Op X Not aval
Frame Ladawr type, channgl WCHOn K member
Cmenziony 250-90:8mi9813.5-0.3m.3
Fudd Tank Capacury ISTDF 200V 1440 wmnp.gal.}
X 10PT) ms:uomw.:ozwtmu-mw.l
Ewctrcal Equipment :
Battery ISTC) 120 AM, 12voit x 2
OPT} IS0 AH. 12vorix 2
Meagughss Sealed bawm, 4 lamps, S5W x 2, 50/55W x 3
Ouhers Taitght, vophght, Ikense 1ight. sude Cleacance hght,
Butn ngnal, aw haorn N
THAILER EQUIPMENT
Coupier I5TD}  Pughung watt 1ype for SAE 24nch ou 1ungpin

Lampira

11

E-2, Spesifikasi Truck Tractor, disad

ur dari Specification Handbook, Nissan Diesel
Motor Co.,Lid,, 1990, Hal 205

-
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~ S L
Type . Foveard contiot, st steel watceg onynction t-"m i
cob
Windshelg STD)  Sataty glass, 8 mem 1. 24 0 ) thick R
IOPT}  Lamunatea flass.
Inarumensy Ser T -
Meters . Soescometer with odometer, l'uusauu water
- T MO ature Geugm. vottmater  gir Drese gauge, ou
K Preswe e
Wartng okt bn buzgers . Low Gl anct dur presmre I ators, hand braky,
e tion 400 haacllight baam WRDCRONS. Jowr gir
Pressure borzer .

W e

ATTACHMENTS
Taous NISSAN DIESEL standara tools 1Y st}
OTHERS .
ITEM ST0
Soting brake

Exhdusi brake
| Cac eater
Lo cooier
Racharar shortter

A Sryor
Cooi-ng WALEr leve! walrung

-y
[

Onvheaxmq Wl nung Hulier

Engine OreIING war nung
burre:
Rtvuuwarmnq bulzer,
Hazarg WA g Lang
Headiights. White Yellow
Fou ighty Yallow Wiiie
Pyam hghts
Passing iighi
Beattn lamg
Ton masker amp
Xhomeer
Tachog ash
Cigarestn inghurer
AM g [+]
Ca33e11¢ S107e0 tape piaser [5)
 Deaver's sear Fiaed tyoe Suscensan tvor
= beits o
Suts wosor Otrver’s sicle oniy Driver’s ude ang FTLANIE’ e
Tuwesnbiatoe by &
Reatview mirrors Conves Vi:gn conves of wastarn
inlerm:itent wiger
Guige block
Steepgr
Curtan
Tooibox

ol Lol IR I 2 U 2 P41 9 Y LK
olof o o] o fololoio]s [o[2

[=]

Clelofol4

Whth a lamp

ot L3 [T 10 3 91 P¥ Py

»

L F 1Y P )
Cl|ojo|o|o

O Avilible X Nog avaiably

Lampiran E-3, Spesifikasi Truck Tractor, disadur dar: Specification Handbook, Nissan Die esel
i‘"IOth CO..,Ltu., 1990, A.I.a.! 205.
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AN . 1S :Single Max. load per tire (k } Recommended Dynamic .
GU/\’LIViR?\-/I“A’I\')S/:ze D : Dual Jistm TRA® | eTRTO™ rim (JIS) radius
7.50-16-12 PR .§ :;;g : :"3?5‘5— y
*—-g ‘I.§i0 FES——] ¢ 6.00GSx 15 0.38
7.50-16-14 PR ) 1,440 -
; S 1,710 1701 1,800 | *56.501 %16
8.25-16-14 PR 3] 1,630 15497 1.700 6.00GS x 16 0.4¢
7501810 PR {3 1463 1452
5 1.395, 1,311
S 1,610 1.651 *6.005x 18 042
7.50-1812 PR D 1,530 1.447 : '
7.00-20-10 PR g }ggg : 'ggg - 6.008 x 20 0.43
75020108 3 1.575 1.601 1,550 -
3] 1.500 1.405 1,475
3 1,338 1774 |00, | *600Sx20 | 044
7.50-20-12 PR 0 1.650 1.556 325
S 1.540 2.041 1.87% )
8.252012 PR 0] 1835 1752 1,775 1 6.50T x 20 o.ds
0252014 70 S 2.010 3.233 2.050 6.00S x 20 y
: ) 1.930 1.960 1925
3 2.955 2.336 2,240
8.0020-12PR —5 2,145 7,050 2.060 | »7.00T x 20 0.4
9002014 PR 3 241 2572 2,500 6.50T x 20 -
- D 2.300 2.25 | 3300
10002012 PR 3 2,450 2.463 R
i) 2310 2153 7,50V x 20
10.00-20-14 PR 5 2700 2.740 2.630 8.00V x 20 0.50
3] 2,455 2,404 2.373 7007 % 30
10002016 PR 5 13.0007 2,998 3,000 ! :
——— D —12,700] 2,637 4,700
: et I LT D
11.0020-12PR |—3 4583, | 2685
! ) 3435 2,354 . 5.00V x 20
s 2,840 2,989 3,000 - :
11.00.20-14 PR —S=e 1 gsovx20 0.52
. D 2.670 2632 2.700 7,50V x 20"
11.0020-18 PR 3 13,100} 3.266 3,250 SV X
! D 12,785] | 3.867 2.875
12.00 20 ,4‘”" - S —- .-...?.990,.'; R Y] RS S 2;9@9-_
b 2,750 3785 2825 7 | & sov x 2
3 3.115 3,517 3,300 - .
12.00-20-16 PR 9.00V x 20 0.53
D 2.955 3,080 2.950 B.00V 4 29
12.002018PR |—S__|__ 3250 3724 3750 |, 300Vx -
: S X e R 1

® Bast su
1. Japaness Industris! Standards

2. The Tire and Rim Associatlon Inc. {Tire standards of 1.5.A.)

3. The European Tire and Rim Tachnleal Qrganiratian {Intagratael tirs standards in Europe)

Lampiran E~4, Data pemilihan ban pada semi trajler.
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o3
8s 3 )
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35
as b6 16 3 | Limit switch normally close
nm > 15 1 |Filter strainer
m% & 14 | 1 |Pompa hidrolik G2-4X size19 Rexroth
f_/ 8 s 13 1 | Pressure gauge
mﬂ m 12 5 |Emergency stop valve
QMEMMTW»@_‘“.OI EMERGENCY 11 12 | Positionvalve2 /3normally open
%@@Z@X\y PUTAR . 10 12 [Push bottom2/3normally close
&S 2 A gy 9 5 |Position valve 4/3
%m@%zoﬁ LANDASAN (6) 8| 10 |Flow control valve
S5 WAH 1 EJ = 7 | 4 |Check valve
L@ = _| L ¢
(a0 7 == = 5] 11 |Pressure relief
= mﬁ”ﬁ)M;Zﬁu}m}Z ﬁ«”_\ N“r,._v S 1 Sil. hidrelik londasan CD 250 _u.._OD\.ND 248(
= . 4 | 2 [sil. hidrolik landasan bawah 3 CD 250 BBO/56 545
= A LANDASAN e 3 2 |Sil. hidrolik landasan bawah 2 CD 250 BBO/56 545
w,;ma% 3 : (] Q 2 | 2 |Sil. hidrolik landasan bawah ‘1 , CD. 250 BBO/S56 545
zaQAR _ _ 1 2 |Sil. hidrolik rangka putor CD 250 B40/28 225
RA A LANDASAN No | {iM Nama BAHAN NORM. Keterangan
SKALA : DIGAMBAR: Saut Batara Keterangan
B\\.ﬂw SATUAN: NIM - 21287/TM
/J\ TGL JUL—99 |DIPERIKSA: Dr.lr.Samsul.K
TEKNIKMESIN FT.UGM DIAGRAM SISTIM HIDROLIK NO.Z A,
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