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3. Media penelitian dan ilmu pengetahuan khususnya dalam
perencanaan bantalan.
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FREQUENCY = 025 cyclea’s
(w) = 15 cycles/mn (cpm)
PHASE 0O 90 270 AS0 degrees

Gambar 2.5 Gelombang harmonik sederhana,
massa di-plot terhadat waktu
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- Gambar 2.6 Gelombang harmonik sederhana

I1 .4.2 Daerah Frekuensi

Daerah frekuensi getaran yang ditimbulkan oleh suatu
mesin akan berpengaruh pada pemilihan transducer. Secara umum
petunjuk untuk pemilihan transducer berdasarkan daerah
frekuensi adalah :
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I1.8 Perhitungan dari Bantalan Radial
I .8.1 Angka Sommerfeld

Angka sommerfeld, sebagai besaran tanpa dimensi
menunjukkan karakteristik gesekan total dari bantalan. Angka
sommerfeld didefinisikan sebagai berikut.

2
S = M[R) (2.3)
W C

dimana :

p = viskositas (reyns)

Ns = kecepatan putaran (rps)

D = diameter poros (in)

L = panjang bantalan (in)

R = jani-jari poros (in)

C =radial clearance (in)

W =beban yang diterima bantalan (Ib)
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Gambar 2.18 tatanama journal bearing

I1.8.2 Pelumasan Lapisan Tebal

Sekarang kita perhatikan sebuah poros yang berputar di
dalam bantalan penutun. Di sini bantalan dianggap membawa
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Tabel 2.1 Tingkat aliran untuk alur axial dan lubang masuk dengan sebuah nilai tekanan yang lebih
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Reaksi tumpuan sumbu y :

: Ty

Fig Ft

+) Y My=0
- Ft3 x (432+440) + Ft x 432 +wx 432 =0

432
Ft = (w+ Ft)————

3= ( (432 +440)
Ft = (1510,166 + 23295,2469)x 0,49541
Ft; = 12288,92015 Ib

+ﬂ Y Fy=0
Ft3+Ft4-W-Fl: 0
Fty= w+Ft—Fty
Fty = 1510,166 + 23295,2496 — 12288,92015
Fty = 12516,93585 Ib
































































Ramdmmerdc #<Solution for Journal Bearing

L/D £ s DL . (R/C)S Prnax Omax ¢ Bcav
2 0.05 1.1279 0.0551 1.0211 22.3219 1.555 102 T77.25 234
0.1 0.558% 0.1088 1.0388 11.1382 3.1471 108 75.17 231
0.15 0.3678 0.1612 1.0532 7.4197 4.8076 111 73.1 231
0.2 0.2715 0.2123 1.0643 5.5694 6.565 117 71.03 228
0.25 0.212 0.2621 1.0724 4.464 8.4574 120 68.94 225
0.3 0.1733 0.3108 1.0772 3.7285 10.5356 126 66.85 225
D.35 01444 0.3584 1.0793 3.2049 12.8543 129 &4.7 222
0.4 0:122) 0.4049 1.0786 28115 154881 132 62.49 219
0.45 0.1043 0.4503 1.0754 2.5033 18.5628 138 60.22 216
0.5 0.0894 0.495] 1.0692 2523 22.2276 141 57.86 216
0.55 N.0767 0.5339 1.0607 2.0417 26,7118 144 3537 213
0.6 0.0656 0.582 1.05 1.8586 32,3784 147 32.712 210
0.65 0.0556 0.6242 1.0372 1.6943 39,8234 150 49.88 207
0.7 0.04164 0.6657 1.0241 [1.5403 50.0931 153 46.78 204
0.75 0.0379 0.7065 1.0085 1.39 65.2006 156 43.34 204
08 0.0298 0.7467 No9vié6 1.2364 B9.4871 159 39.42 201
0.85 0.0221 0.7861 0.9739 1.0702 1340831 162 3482 198
0.9 00145 0.8249 0.9549 0.8B769 21B.3869 168 29.09 192
0.95 0.0071 0.8627 0.9361 0.6217 652.069 171 21.16 189
1.8 a5 }.53.1¥ 00668 1.O24S in.s612 1.1627 99 79.41 225
0.1 0.7628 0. 1325 1.0547 15 1862 2.3627 105 77.03 225
015 (L4998 0.1971 1.0786 10.0561 1.6295 11 74.66 2ol
0.2 0.3667 0.2607 1.1001 7.4864 1.9953 117 723 222
0.25 0.2855 0.3232 L1194 59427 6.4996 120 69.92 219
03 (.2303 0.1848 L 13GE 4.9087 8.1877 126 67.513 219
0.5 0.19 0.44513 L.IS1} 4.1665 10.1196 129 65.11 216
0.4 0.1589 0.5051 1.1639 1.6039 12.3702 135 62.64 216
045 0134 0.5639 1.1745 3.1607 15.0641 138 60.12 213
0s 0113 06221 1.1829 2.7984 18.345 141 37.52 213
.55 0.0959 06794 1.1891 24936 22,4484 144 54 81 210
D6 0.0807 0.736 1.1936 22301 27.7369 147 51.98 207
0.65 0.0673 07919 1.1961 1.9943 34 8108 150 48 97 207
0.7 0.0552 08471 1.1968 1.7779 44,7305 153 45.74 204
0.75 00442 09017 1.1958 1.5727 39.5137 156 42.2 201
D.8 00341 09551 1.196 1.3697 B1.5183 159 38.26 198
0.85 0.0246 1.0081 1.1931 1.1609 127.94214 165 31.7 195
0.9 0.0154 10609 1.1373 0.9282 232.444 168 28.12 192
0.95 00075 11118 1.1824 0.642 6-46.358 171 20.5 189
1 0.05 27019 0.0807 1.0375 53,4294 0.6823 99 82.18 213
0.1 1.3302 0.1608 1.0739 26,4433 1.3923 105 79.4 213
0.15 0.8674 0.2105 1.1092 17.3945 2.1543 111 76.63 213
0.2 0.6319 0.3196 1.1434 12.8298 29958 117 73.86 213
0.25 0.4876 0.19%1 1.1766 10.0627 31.9506 120 T1.06 210
0.3 0.3889 0.4763 1.2087 8.18%6 5.0587 126 68.25 210
0.25 03164 0.554 1.2396 68293 6.3708 129 65.42 210

{conrineed )




L/p £ 5 ai. (_)1 (R/IC)VS ﬁmn Bmac L fcav

1 0.4 0.2604 0.6312 2696 5.79 1.961 135 6256 207
045 02156 0.708 2985 4.9619 9.9301 138 59.65 207
0.5 0.1786 0.7847 3262 42824 12.4168 141 5669 207
055 0.1475 0.8608 3529 37103 156406 134 5365 204
0.6 0.1209 0.9368 3785 32167 19.9477 147 50.52 204
065 0.0979 1.0123 2.7829 259119 150 47.27 24
0.7 0.0778 1.0877 4264 2.3933 34.5708 156 4383 201
0.75 0.0601 1.1628 4487 2.037 47.8929 159  40.19 198
0.8 0.0445 1.2377 4697 1.7017 70.2402 162 362 198
0.85 0.0308 13126 4893 1.3785 112.9514 165 31.72 195
0.9 0.0188 1.3864 51 1.0511 215.5045 168 264 192
095 0.0084 1.4598 5277 0.6896 27.8011 171 19.32 189

- -
&
=
[

/4 005 42911 0.0878 1.0421 84.8187 0.4355 99 83.7 207
0.1 2.112 0.1753 1.0836 4]1.9534 0.8905 105 80.66 207
0.15 1.3742  0.2626 1.1246 27.5144 1.3846 it 77.63 207
0.2 0.9975 03496 1.1651 20.1964 1.9389 117 74.59 207
0.25 0.7658 0.4363 1.2052 15.734) 2 5788 120 7153 204
0.3 0.6066 0.523 1.2447 12 6954 3.339 126 6847 204
0.35 0.4894 0.6095 1.2837 104741 4.25713 ¢ 3 204
0.4 0.3987 0.6958 1.3 8 54 k 5 04
0.45 0.326 0.7821 1.3602 7.4L 6.84 ) 04
0.5 0.2663 0.568] 1.3979 6.2802 3.71 141 5.94 201l
055 0.216) 0.954] 1.4349 5.3345 11.1975 [ 44 52.7 201
0.6 0.174 1.0403 1.4714 4.5232 14.6139 150 49,38 201
0.65 01379 1.1266 1.5072 318162 194747 153 4598 201
0.7 0.1068 1.2126 1.5428 3.1906 26.7257 156 12.42 198
0.75 0.0803 1.29R89 1.5776 2.6308 38.2185 159 18.64 198
0.8 0.0575 13855 16119 Y g 58.1085 162 3468 195
0.85 0.0381 1.4723 1.6456 1.6505 97.3573 165 3027 195
09 0.0223 1.5592 1.6785 1.2019 15468739 168 2% 13 192
0.95 0.0094 1.6456 1.7107 0.7468 600. 1359 8.4 13

1/2 0.05 0.0941 1.0461 173.8422 0.2154 s 85.06 198
0.1 0.188 1.0921 859027 0.442 108 £1.74 198
0.15 0.2818 1.138 56.1795 691 111 TR 43 198
0.2 0.3757 } 11.0447 | 15.1 198
0.25 0.4694 L. 31.7491 198
0.3 0.5632 1.2 25.3869 126 68.47 198
0.35 0.657 1.32 20.7103 132 6513 198
0.4 A 0.7507 1.3652 17.0961 135 61.77 198
045 06337 0BM6 1.4103 14.1996 37169 138 58.4 198
0.5 0.5093 0.9385 1.4552 11.8145 4.8373 144 54.99 198
0.55 0.4059 1.032 1.5002 98131 6.3736 147 51.54 195
0.6 0.3192  1.126 1.5449 8.1022 B.5489 150 4803 195
0.65 0.2463 1.2202 1.5896 6.6262 11,7537 153 44.45 195
0.7 0.1KS 1.3146 1.6341 5.3425 16.71K2 156 40.78 195
075 0.1338 14093 1.6785 4.2197 249361 159 3696 195
0.8 0.0916 1 1

5041 7228 32334 39.8701 162 12.91 192

(contimed)




0.15
032
025
0l
0.35
04

U5

s

7]

[

(R/IC)S

Fraax

frnax

Bcar

N.0576
00312
0.0119

18.8861
9.2393
6.0243
4.3465
3.3065
2.5882
2.0566
1.6445
1.3149
1.0457
0.8228
0.6372
0.4825
03542
0.2489
0.1641
098
0.0492
0.0166
129983
16.2271
10.5166
7.579
5.7873
44972
1.5647
2 B415

1.5995
1.6955
1.7916

0.0973
0.194
0.2916
0.3888
0.4839
0.5831
0.6803
0.7775
0.5747
0.9719
1.0692
1.1666
1.264
3615
4591
1.5561

1.6543

0.1968
0.2952
0.3936
04919
0.5%04
0.6387
0.7871

1.767
18111
1.855

1.04382
1.0964
1.1445
1.1926
1.2407
1.2888
1.3368
1.3848
1.4328
1.4808
1.5287
1.5766
1.6246
1.6725
1.7203
1.7682
1.816!
1.8639
1.9117
049
0979
1469
1958
2448
1937
3426
1915
14405
|.4894
S383
1.5871
636

1.9293

2.3621
1.5919
0.8916

373.2936
1843528
120.355
87.667
67.5314
53.699
434978
35.5971
29,2578
24.0389
19.6628
15.9447
2.7583
10.0143
1.6476
5.6151
3.8716
24024
1.1865
652.2078
3219788
210.0444
152.8034
117.4957
93.2009
75.278
613777
50,2189
41.0352
Ji8
268159
21.2381
164563
12.3582
8.8657
5924
14979
1.571

71.1018
154.03382
528.0007

a.101
0.208
0.327
0.4654
0.6315
0.8362
1.0948
1.4286
1.8725
2.475%
33198
4.5419
6.3967
9.3575
14.4421
241002
454776
1068153
416307
0.058
0.1196
0.1885
0.2691
0.3665
0.4879
0.6419
08436

L}

75.8856
3242043

-3"11'_;
5405
50.45
681
43.1

1913

13,317
31.23
26.78
21.78
15.55

192
192
189

192
192
192
192
192
192
192
192
192
192
192
192
192
192
192
189
189
189
186
189
189
189
189
139
189
189
189
139
189
139
189
139
139
189
189
189
189
186
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L/D ¢ 5 0. @ (RIOS  Puax  Omm
1/6 005 733037 00993 1.0495 1448.799 0.0262 99
0.1 36.0374  0.1985 1.0991 714.9882 0.054 105
0.15 23.3433 02978 1.148  466.1314 D.ORSY 114
0.2 16.8097 0.397 1.1982 338.7537 G122 10
025 127522 04963 12477  260.0968 0.167 126
0.3 9.9457 05956 1.2972  205.9424 02231 129
0.35 78664 06949 1.M67 1659239 0.2951 135
04 6.2546  0.7941 1.3963  134.8851 0.19 138
0.45 49661 08934 14458  109.962 05177 141
05 39157 09927 14953 §9.4564 0.6946 144
0.55 30494 1092 1.5449 72.2868 09476 147
0.6 23314 L1913 1.5944 37.7448 1.3238 150
0.65 L7371 12906 1.6439 453447 1.9096 153
0.7 1.249 1.3899 169 34,7463 28117 156
0.75 0.8542 14892 1.743 15.7086 16093 159
08 0.5427 1.5885 1.7925 18.0628 80726 162
0.85 0.3071] 1.687% 1.842 11.6972 16,2889 |68
0.9 48 L7872 18913 6.5543 42475 168
0.95 0399 18865 1941 26472 2022193 17
1/8 005 1297266 00996 1.0497 2363938 00148 99
0.1 637381 0.1992 10995 1264911 0.03015 1h]
013 11.2921 02988 [.1492 B24.4794 0.0483 4
0.2 29.725) 03983 1.199 5989516 0.0693 20
025 225303 04979 1.2487  459.6426 00948 126
03 17.5694 0.5975 1.2984 163.6929 01260 129
035 138862 06971 13482 292.7708 0.1682 135
0.4 11.0306 07967 1.3979 237.7464 02227 138
0.45 B.7484 08963 |1.4476 193.5629 0.2963  14]
0.5 68884 0.9959 | 4974 157.209 03987 144
0.55 53551 1.0055 1.5471 126.781 0.546 147
0.6 40854 1.1951 1.5969 1010214 0.7661 50
0.65 10357 12947 16466 79.074 L2 153
0.7 2175 1.3943  1.6963 60.3371 1.6562 156
0.75 4502 14N 146 343872 L. 159
0.8 )339 ] ¢ 30.9285 48 162
0.8% 537 1.69 845 39 991 165
09 2353 i 89353 169 26.5% 16}
095 0.0631 18918 1.945 11236 13452 171

R6.19
8.6
19
754
71.81
68.22
b.64
61,05
57145
53.84
50.21
46 .53
42.79
18.96

30.52
6.1)
2128
151

£6.27
82,65
T4 .04
7543
71.82
63.22
64.62
61.02
5741
518

50.15
16.47
4:‘. T2
18 89
1.9
30.73

26.23

21.15
14.87

afl‘\'
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
|86
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
183



























LAMPIRAN D
Gambar beberapa kerusakan yang terjadi pada bearing 3
















LAMPIRAN F
Gambar Pemasangan Komponen Gear Box setelah Over Houl










LAMPIRAN H
Gambar Bearing Gear Box Dalam Kondisi Baru (Penyimpanan
Dalam Gudang)






