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Wide Flange Shapes

{Metric Series)
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Section Deg:;th Flange| Thickness | Corner Sectional- M(;rnen_t of RGadius_ of
. o - N
Ingax | Weight fo Ol | Width F o TR Radius Ares necta yration
{A) {8) {ty) {t ir) Jx Jy ix iy
mm kg/m mm mm min mm mm cm? cm! o cm em
288 912 302 18 34 28 364.0 | 498,000 15,700 37.0 6.56 | 16,900 | 1,040
900 X300 | 243 900 300 16 28 28 3098 | 411.000] 12,800 364 6.39 9,140 843
213 890 298 15 23 28 2708 ! 345000} 10,300 357 6.18 7.7€0 638
241 808 302 16 30 28 3076 | 339000| 13.800 332 6.70 8,400 815
800G X300 210 BOO 300 14 26 28 257 .4 292,000 11,700 330 6.62 7.290 782
191 792 300 14 22 28 2434 254,000 2830 323 6.39 £.410 652
215 7c8 302 15 28 28 2738 237,000 12800 294 686 8,700 BE3
TOOX300 § 185 700 300 13 24 28 2355 | 201.000! 10,800 233 678 5,760 722
166 692 300 13 20 28 2115 172,000 9,020 286 6.53 4980 802
175 584 302 14 23 28 2224 137.00C| 10,600 249 6.50 4,620 701
600 X300 | 151 . 588 300 12 20 28 1925 118,000 9026 248 685 4,020 601
137 582 300 12 17 28 174.5 103.000] 78670 243 6.63 3530 511
134 812 202 13 23 22 107.7 103,00 3,180 248 431 3,380 N4
800 %200 120 606 201 12 20 22 1525 90,400 2,720 243 4.22 2,980 sl
106 600 200 11 17 22 1344 77600 2280 240 4.12 2,590 228
946 | 596 199 10 15 22 1205 68,700 1880 233 405 2310 198
500 X300 128 488 300 13 18 28 1835 TLOOO 8.110 208 7.04 2,910 641
114 4382 300 1% 15 26 1455 60,400 6,760 204 6.82 2,500 451
103 506 20 11 14 20 1313 56,500 2,580 207 443 2,230 257
500 X200 887 | 500 200 10 16 20 1142 47,8001 2,140 205 4.33 1,810 214
735 | 496 199 9 14 20 101.3 41,8001 1,840 203 427 1.690 185
124 440 300 11 i8 24 157.4 56,100 8,110 189 7.18 2,550 541
450300 106 434 293 10 15 24 1f3.5.0 46,8001 6,690 188 7.04 2,180 448
76.0 | 450 200 9 14 8 98 .76 33,500 1.870 188 . 4.40 1,490 187
450 %200 862 446 199 8 12 18 B84.30 28,700 1,580 igs 4.33 1,290 158
B_‘)!’)- 444 432 £65 10 22 T 298000 94,400 19.7 1.1 12,000 4,370
415 458 417 30 50 22 528.6 187,000 60.500 18.8 10.7 8570 2,900
400400 | o4 az2a | ao? 20 KDY 22 BEOT [ 119.000] 30400 | 1B.2Z 10.4 5570 | 1830
232 414 405 L 3¢] Fill 27 295 4 92800 11,000 17.7 10.2 4,480 1,630
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1, <
Wide Flange Shapes
| B |
‘Maetric Series}-Continued
" ection Depth | Flange | Thickness |Corner[__ Moment of Radius of Modulis of
- - nertla h acho:
Index | WVEIghT (g hon ] Width [\t T Flange | Radius Ares yra °'? i
(A} (B} (t) {1y {r} Jx Jy ix iy Zx Zy
mm kg/m mm mm run mm mm cm? cmé crat cm cm cm? cm?
822 | 250 | 255 | 14 14 16 | 1047 | 11500 § 3:880 | 105 808 | 919 | 304
as0x250 | 724 | 250 | 250 | 9 14 16 |, 92,18 | 10800 | 3850 | 108 8290 | 887 | 292
665 | 248 | 249 | 8 13 | 18 8470 | 9930|3350 | 108 629 | 8ot | 269
844 | 244 | 252 | 11 11 16 8206 | 8790|2940 | 103 598 | 720 | 233
250%175 { 441 | 244 | 175 { 7 11 16 5624 | 6120 | 984 | 104 418 | s02 13
¥
1 _
2s0x12s | 298 | 250 | 125 | 6 g 12 3766 | 4080 203 | 104 279 | 3024 470
257 | 248 | 124 s 8 12 | 3268 3540: 255 | 104 279 | 285 411
es7 | 208 | 202 { 10 16 13 8363 | 6530 | 2,200 883 | 513 | 628 | 218
200%200 | 562 | z00 | 204 | 12 12 13 7153 | 4980 ] 1.700 835 | 488 | 408 187
439 | 200 | 2001 8 12 13 6353 | 47201 1.600 862 | 502 | 472 180
200%150 | 308 | 194 | 150 | & g | 13 | 3901 2891 507 830 | 381 | 277 678
ooxioo | 213 | 200 | 100 | 58 8 n 2716 | 1840 | 134 824 | 222 | 184 268
182 | te8 99 | as 7 11 2318 | 1580] 114 828 | 221 | 160 239
175%175 | 402 | 175 | 175 | 75| 11 12 5121 | 2880 | 984 750 | 438 | 330 | 112
175x125 | 233 | 189 | 125 | 55 g8 12 2965 | 1530 | 261 748 | 2987 | 18t 418
75x 90 | 181 | 175 | 90| s 8 9 {* 2304 | 1210 976| 728 | 208 | 139 2.7
I50X160 | 316 | 150 | 150 | 7 10 | 1 4014 | 1840 | 883 635 | 375 | 219 751
50x100 [ 211 | 148 | 1001 9 [ 11 | 2684 1020/ 151 617 | 237 | 138 20.1
50x 75 | 140 | 150 %1 8 7 8 17.85 §66 495| 811 | 168 888 | 132
25%x125 | 238 | 125 | 125 | 85 9 10 30.31 B47 { 293 5268 | 311 | 138 470
25x 60 { 132 | 128 60 | 8 8 g 1684 413 262 495§ 132 6.1 973
00x100 1 172 | 100 | 100 | s 8 10 21.90 33 ] 134 218 | 247 765 | 287
0ox 501 a3 | too | 5 7 8 11.85 187 148 3s8 | 112 378 5.8
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Lampug 3510,

— X
Lanjutan: baja siku-siku samakaki;
panjang biasa3 = 15m
ukuran-ukeran jarak titikberat-titikberat I = W, = iy= k, =
L_ dalam mm F berar dalam cm =l =W, | =i |=k
b da{ st cm? kg/m e w ] v em?t em3 em

80- 80- 8 8 12,3 9,66 2.26 3.20 7231 26| 242 200

80- 80-10 7
80 g0 ] 19740 5 15,1 11.9 2.34 566 | 331 8751 15581 241 2.6
80. 80.12 12 17,9 14,1 241 3,41 162 1821 229} 3,14
80. 80.14 - |14 20.6 18,1, 2,48 3.51 115 2081 236 3.68
80. 90. 9 g 155 V92,2 2.54 3.59 116 180 2741 2.67

90. €0.11 1 1

w0 | M, 65 ,§7 14,7 2,62 635 | 370 138 2161 2721 284
890, 90.13 13 21.8 17,1 2.60 3.81 158 25,11 2.69] 3.01
90. 90.16* 16 26.4 207 2.81 3.97 186 301 265] 3,74
100.100.10 10 19,2 15,1 2.82 3,98 177 2471 3.641 2,08
100.100.12 wo | 21, 5 22,7 17.8 290 707 | 410 267 292 3021 2,48
100.100.14 14 26.2 2.6 2,98 ‘ 4,21 235 335) 3.00) 292
100.100.20" {20 3,2 284 3,20 4,54 311 458 2,931 4,20
10.110.10 10 21,2 16,6 3,07 4,34 239 30,1 336 1.8
10.110.12 110 {12]12] 6 25,1 19,7 3,15 778 | 4.45 280 35,7 33| 2,25
10.110.14 14 29,0 28 3.21 4,54 319 410[ 332| 2.83
20.120.11 1 254 19.% 3.36 475 1 aa 39.5| 366] 1.89
20.120.13 - 20 | B 65 29,7 233 3.44 gag | 486 3 4501 3,641 2.24
20.120.15 15 33,9 26,6 3,51 4,96 448 52,5 | 3.63{ 2,58
20.120.20* : 20 44,2 3,7 370 ] - 5,24 562 67.7 | 3.57 | 3.48
30.130.12 12 30,0 236 3.54 5,15 472 504 3971 1.9
30.130.14 130 {4ij4i 7 M7 27.2 3.72 9,19 | 526 540 58,2 | 3.94 | 2.23
30.130.16 16 333 30,9 380 5,37 605 65,81 392 2.55
10.140.13 13 35,0 275 3.92 5,54 638 633} 427 | 1,2
10.140.15 140 {1515 7.5 46,0 314 4,00 99 | 586 723 72,3| 4,25 | 2.1
10.140.17 17 480 35,3 4,08 577 | 805 81,2 4,23 | 2.51
50.150.14 14 03 | 36 4,21 5.95 845 782 4581 1,92
0.150.16 10 {16(16] 8 45,7 3.9 4729 106 | 607 949 88,7] 45 | 2,20
0.150.18 118 51,0 40,1 4,36 6,17 1050 99,31 454 | 2,48
0.160.15 5 48,1 36,2 4,49 6,35 1400 956 | 4,88 | 1,93
0.160.17 180 {17 [17] 85 51.8 40.7 457 11.3 6.46 1230 | 108 | 486|220
0.160.19 19 57,5 45,1 465 6.58 13650 | 118 | 4,841 2,53
0.180.16 : 16 5.4 43,5 5,02 7.1 1680 | 130 | 551 1.4
0.180.18 180 | 18118 ¢ 1.9 48.6 5,10 12,7 7.22 1870 | 145 [ 5491 206
G.180.20 |20 68,4 83,7 5,18 7.33 2046 | 160 | 5,47 | 2.29
0.200.16 18 51.8 48,5 5,52 7,80 2380 {182 | 615 1.88
).200.18 200 |y} o 69,1 54,3 5,50 14,1 7.92 2600 | 181 613} 1.83
).200.20 20 a4 sao b ook 804 | 265 | 198 |11 205
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Nilai C untuk beberapa jenis pembebanan

Sumiber: Irving §,1978, hal. 166
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Lampiran 5.

Faktor kunsentrasi tegangan o

»
+

[
%o

"
y

fg
=)

il
b,

5

-
oo

10

Q 002 004 006 008 010 052 l 0,14
r Y

s

Universitas Gadjah Mada, 2002 | Diunduh dari http://etd.repository.ugm.ac.id/

Faktor kensentrasi tegangan o untuk
pembebanan puntir statis dari suatn
poros baiat deagan alur pasak persegi
yang diberi filet. :
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Ukuvran pasak dan alar passk,

Pepampang
] Pcnampang pasak .alur pasak
' )

NS ot 1

635 -

)

/7

ZANN

7.

)
W
N

-

Ukuran-skuran utama {Satuan: mm)
Uh-m‘. Ubu:u Ularan stendas & . Ukuran Ulura standar 1y o Referensi
L [ Iad Standar '
bxk d:':’b. Passk tuncar - f d:: : pln
. 3 Grus poianatic § Joncnr | ting dapat dipaksi £
2x2 2 2 620 12 10 ; -
016~ 05 Lebih dasi 3
Ix3 3 3 ofzs 636 13 14 03 ‘;‘m' - +10
x4 4 4 4 25 v 12 12 e ‘ i0-12
Sx5 s s 1056 30 23 17 “ 217
Ex6 ¢ § 1470 35 23 22 - 17
G 035- 0.16-
=7 7 7 72| 040} 680 40 30 35 4 381 032 - 025
=7 % ? 1550 40 33 . 24 ’ - -3
Txt § oW s 2u0f S0 33 24 - 0-u
2xt 12 ] n40f 5o 33 4 - 344
Mxy 0 9 Qu0-] ¥-160|  sS 3 29§ oas- - 44-50
. . o B gl
(sx10) | as io l wz] | o 58 50 ] 55 sg 040 - - 50-55
16% 10 16 10 as-130| 60 3 34 T 50-58
1Bx1t ® 1 50200 719 i 34 . 5865
+
0x12°] 20 - 12 oy 13 45 39 . €575
x4 z 14 £3-2% 920 54 44 - 75-45
X 0,60~ 040
. E
@4 x 18} u 16 2] 4 20} - 10 L1] 55 1 38| 4 £0 - 8090
2 x4 28 I4 0-230f 90 54 4 44 i 8555
g x l: 3::2 16 . 03201 100 64 sé - $5-110
x § 13 90-3501 110 74 64 - 110-13

. Iharusdipiﬁhduilnskx-anghb&ikmmuaidenmﬂmahmg bersangkutan dalam tabed,
;s.zg, 13(:3.;2;53. 16,18,20, 22,25,28,32, 36, 40,45, 50, 56, 63,70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250, 280,
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1 L]

o 0G4 o 012 016 o0 024 028



Perancangan Jembatan Putar
Afan Rakhmaawan, Ir. Subagio, M,Sc.

Universitas Gadjah Mada, 2002 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lampiran 7.

Ukuran standar ulir kasar metris (JIS _B 0205}

Ulir dalam
Ulix ’ Diamcicr Diameter Diameter
Jarak Tingg fuar b efektif D, dalam D,
bagi kaitan
P H, Ulir luar
1 2 3 . . .
Diameter Diameter Diameter
lvar 4 efektif 4, int d,
M 6 ’ 1 0,541 6,000 5,350 4917
M7 1 0,541 7,000 6,350 5917
Mg 1,25 0,677 8,000 7,188 6,647
M9 1,25 0,677 9,000 : 8,188 7,647
M 10 ) 15 0,812 10,000 9,026 8,376
: M 11 1.5 0,812 11,000 10,026 9,376
M 12 _ 1,75 0,947 12,000 10,863 10,196
M 14 2 1,083 14,000 12,70t 11,835
M 16 : 2 1,083 16,000 14,701 13,835
M 18 25 1,353 . 18,000 16,376 . 15,294
M 20 25 ’ 1,353 20,0600 18,376 17,294
. M2 - 25 1,353 22000 20,376 19,294
M 24 ] 3 1,624 24000 22,051 20,752
M 27 3 1,624 27,000 25,051 23,752
M 30 3,5 1,894 - | - 30,000 21,727 26,211
M 33 35 1,894 33,000 30727 | 20211
M 36 4 2,165 36,000 34402 31,670
M 39 4 2,165 39,000 " 36,402 34,670
M 42 45 2436 42,000 390717 37,129
M 45 45 2,436 45,000 42,077 40,129
M 48 s 2,706 48,000 44,752 42 587
M 52 5 2,706 52,000 48,752 46,587
M 56 " 5,5 2977 56,000 52,428 50,046
- M 60 55 2977 60,000 56,428 54,046
M 64 6 3,248 64,000 60,103 51,505
M 68 6 3,248 68,000 64,103 61,505

Catatan: (1} Kolom ! merupakan pilihan utama. Kolom 2 atau kolom 3 hanya dipilih jika terpaksa.
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Tekanan permukaan ¥ang diizinkan pada ulir,

Bihan Tekanan permukaan yzang ditzinkan
9. (kg/mm?)
Ulir fuar Ulir dalam Untuk pengikat Untuk penggerak
Baja liar Baja liat atan 3 1
perunggu
Baja keras Bajg liat atau 4 13
perunggu
i
) Baja keras Besi cor 1.5 0,5
Tekanan pertaukaan yang diizinkan
Bahan Kecepatan luncur
. TR 9, (kg/mm?) ‘
Perunggu Kecepatan rendah 1,8-2,5
Perunggu 3,0 m/min atau kurang 1,1-18
Besi cor 3,4 m/min atav kurang 1,318
Baja
Perunggu ) 0,6-1,0.
_ 6,0-12,0 m/min
Besi cor 0,40,7
Perunggu 15,0 m/min atau lebih 0,1-0,2
i
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I Tapered Roller Bearings .

Single row type

d 70~85 mm

Boundary dimeasions

Basic load ratings{ iimiting speeds {Bearing
mm N rev/min b
¢ D T B b r T4 | dynamic static | grease il : i ; Dg
. Cf qu ) - min
1Mo 25 25 19 2 08! 94000 97500 | 3200 4200 | B2014%U 77
110 33 31 255 2 081 114000 125000 | 32 4200 330140 77
i20 37 37 29 25 08 1540000135000 | 3100 ' 4100 33114 785 VS
125 2625 24 2% 23 081} 117000 100000 | 2900 3900 302140 785 31
70 125 3325 3t 27 23 081 140000 138000 | 2900 3800 32214U 783 =0
125 21 41 32 23 OBi 181000 176000 2900 3900 33214 785 79
150 38 33 30 35 1.2} 205000 172000 | 26800, 33500 '30314U 82 85
150 38 33 z5 35 n2| 172000 143000 | 2300 3000 {4T-30314D 82 52
150 54 51 22 35 1.2] 279000 257000 | 2500 3500 323140 . 82 £5
15 25 25 19 2 08| 95500 101000 ! 3000 4000 32015XU - | 82 B3
115 31 3 /s 2 081 119000 134000 | 300G 4000 330150 82 33
125 37 37 20 25 081 157000 162000 | 2900 3800 33115 835 <
130 27225 25 22 25 08§ 124000 10B0O0C ; 2700 3600 302150 835 85
75 130 3325 31 27 25 08| 150000 138000 | 2700 3600 3221518 B35 B3
130 41 41 31 25 08| 187000 185000 | 2700 3600 33215 835 83
160 40 37 3t 35 1.2 228000 192000 | 2400 3200 303150 87 95
160 40 37 26 35 1.2] 192000 160000 | 2100 2800 3031500 | 87 91
_._ 180 s8 55 45, 35 . 1.2] 320000 290000 |} 2400 3200 32315U 87 =}
125 29 2 22 2 08 124000 131000 | 2800 3700 32016XU 87 89
125 36 B’ 205 2 02| 155000 173000 | 2800 3700 33016 87- 80
130 37 97 20 25 08| 151000 169000 | 2700 3600 33116 - B85 B9
140 2825 26 22 3 i 143000 123000 | 2500 3400 302164 90 Si
BO 140 3525 33 28 3 1 178000 165000 | 2500 3400 322160 o0 S0
140 46 46 35 3 1 225000 228000 | 2500 3400 . 33216 - 90 B9
170 425 39 33 35 1.2} 261000 223000 | 2300 3000 30316U o2 102
170 425 3 27 35 12| 211000 177000 | 2000 2700 30316DU 92 97
.. 170 615 58 48 35 1.2] 355000 335000 | 2300 3000 3231604 92 98
130 29 29 22 2 081 127000 135000 { 260C 3500 32017XU 92 a4
130 36 36 205 2 0.8{ 162000 187000 | 26006 3500 330170 92 g4
140 43 41 32 3 1 196 000 212000 2506 3400 asnr.’ 95 85
150 305 28 24 3 1 163000 143000 | 2400 3200 302170 g5 97
150" 385 36 30 3 1 201000 187000 | 2400 3200 322170 g5 96 -
85 150 4% 49 37 3 1 |/256000 261-000 2400 3200 |° - 33217 95 95
180 445 41 34 a 15| 273000 231000 2100 2900 *30317U g9 107
180 44.5 2 34 4 1.5 229000 185000 | 2100 2900 30317 99 107
180 44.5 41 28 4 1.5| 221000 18304C 15800 2500 *30317DU 9g 103
180 445 41 28 4 1.5 206000 166 000 1900 2500 30317D 93 100
o 1BO. 835 60 _49 & 15| 365000335000 | 2100 2900 32317y | 93 102

MMoatas SNAmer

Mt MY "WYY s e b ital

ek R mm ot mm L taa
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UL Tapered Roller Bearings

Single row type

d 220-320 mm

o e g
e ASA K s

o e s chorey Do 1Ay

TRk ST VL] DX AW T AT S A5 R R b 2 170+ o ve oo

For R

"
*

o deebufia

-

Boumarymf;mensions Basic load ratinés‘ L!mt;l:"g sﬁ; E .;A-sch%i;'t R

e | HmENG speeds 2. = Abctment] A

o ) rev/min—ais i ions TR
D T B b r ' ¢y | dynamic static [-grease > oy e B4 slmeg??ns B x

Cr Cor ! Lt e i B .' R

ST min  max ¥ma
223 51 S8 41 35 12| 310000  4Co000 1000 1400 ma""“*@;%«

; : 232 :

220 20 ?g ;2 57 4 5{ 830000 1020000 | 956 1300 234 gig §§§ g
prodC 95; : 2 | 736000 750000 | 840 1100 238 266 382 3%6%
200 s % w0 2 |1250000 1490000 | 840 1100 238 259 382 3364
w7 2511130000 1060000 | 770 1,000 262 270 438 3863
@ ;: 41 35 12| 415000 565000 | 940 1200 252 235 308 292
20 20 T8 s 2; 4 15/ 840000 1070000 | 870 1200 254 261 346 316
p 5 2 | 875000 910000 776 1000 258 288, 422 3807
LS 5 2 11530000 1720000] 770 1000 258 285 22 3t
0 w8 80 6 - 25/1330000 1260000| 700 g30 262 205 478 &32-
w0 & 60 52 35 127 540000 760000 | 860 1300 272 27 s am
260 40 87 65 5 2 {1080000 1380 2 382
80 56 0 o o 000 800 1100 278 287 332 33%2%
480 137 130 105 & ig ;gosgg ;;:gg o o T e W
700 930 282 i
380 635 60 52 35 121 5 o B
. 60000 785000 | 790 =
2gg 420 &7 8 6 5 .2 [1100000 1430 ' 980 208 o s o
proli 7 00| 740 980 208 305 402 370,
o : 6§ 25/1110000 1170000 | 646 g6 1302 33 478 a3
0 3 130 106 6 - 25|1780000 2160000 | 640  gs0 302 323 478 4ot
& 76 72. 63 4 15[ 730000 1070000 ] 920 570 314 - >
300 £60 Ix 10 74 5 2 .11350000 1730000 | 6s0  g10 [ 318 ggg :492 ﬁx’
oo 53 71 6 - 25{1280000 1360000 | s00 790 322 355 18 465
140 15 6 | 25{2080000 2550000] 500 790 372 352 £18 454:

440 76 o -
DI 1;c2> 63 4 151 780000 1130000{ 670 g0 ¥432964E5] 334 345 426 308
320 o0 1oe 7% 5 2 |1370000 1790000] 630 *H3I2064XUSL | 338 350 462 a4z
580 101 ‘gg 1;3 6 251450000 15000001 550 342 381 558 502

6§  25{2370000 2870000 550 342 372 558 490

)2::.'\'\'.{
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LRI LN R
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LIPS Tapered Roller Bearings
Double row | indirect type
d 105-130 mm
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D
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sin

l
l
o i
|
1
(il ‘
- a
Boundary dimensions - Basic {oad ratings {Limiting speeds Bearing
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1 JIS G 4051,

(2} Unsur kimis
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Baja karbon untuk korstruksi mesin.

Unsur kimia {%)
Lambang
C Si Mn P
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