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| Inch |mm mm| Inch S Inch
A Apzbat & Apzbaf
1.181 |30 a J
20% 20
1.142 |29
30x 20
1.102 |28
254X 25.4
1.163 |27
30x 30
1.024 |26
0.984 |25 40x20
0.943 |24 40x 30
0.906 |23 50 x 25
0.866 |22 22| 0.866 38.1x38.1
0.827 |21 40x 40
0.787 |20 50 x 30
0.748 |19 60 x 40
0.709 |18 50 x 50
0.670 |17 60 x 60
0.630 |16 75x 45
SAW
0591 |15 100 x 50
0.551 |14 75x 75
0.512 |13 100 x 60
0472 |12 125 x 50
0433 |11 100 x 80
ERW
0.394 |10 100 x 100
SAW
0.354 | 9 114.3x 114.3
31
0315 | 8 125x 125 100 x 125
0276 | 7 ERW
135x 135
0.236 | 6 6| 0.236
175x 175
0197 | 5
250 x 100
0.157 | 4
200 x 200
0.118 | 3
250 x 250
0.079 | 2
300 x 300
0.039 |1
350 x 350
—'?—71'" 10(15(20| 25|32 |40 |50 |65|80|90|200]|125 150200250 |300 |350 400|450 500|550 [ 600|650 | 700 | 750 {800 | 850 | 900 | 1000 110011200 |1350{1500 {1600 | 1650 | 1800|2000 {2200 | 2400 | 2500 | 2600 —'?—71'" 400 x 400
A
9_|Z§ 3812|304 1 | 14| L | 2 | 26| 3 |3%| 4| 5|6 |8 |10[12|14]16|18|20|22| 24|26 |28|30|32|34|36|40|44|48|54|60]|64|66]|72|80|88]|9 |100]104 Inch 450 x 450
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571y TAY s 3714 ¢ 7tHE | HSUR | oBIH
50 TS 29001 M Mslsh Hoj7lARS EMERIHIA|AE | SE01955816 | "06,02,08 LRQA
o8|/4) TS16949 ANSA B2 ZRHAA|AE KQA 955916 | °05.03.18 LRQA
14001 SAMDE M| SHHUA|AE 770166 | '97.04.30 LRQA
LN M SLTMEEgotei=a) 1400(5t 1838 791029 | sHEZEES
HjRE BRI S} 83t 10A~600A 1836 791029 | SIREZ3
SPPS38, SPPS42
g g Sono ToA-on u75 | 811026 | B2EZYS
Sch60 15A~300A
KS Sch80 15A~200A
(5) ol ol a2 ek STBH 340 19.0mm-~114 3mm 5907 800012 | srmEzss
STBH 410 48 6mm~139 8mm
YHLE S ERA 2L STK 290,400, 500,490 21 7mm~609.6mm| 2749 820724 | BIREZS
YHILE 2 7157k} SPSRA400, 490 20 % 20~150 x 150mm 2750 80724 | BIREZSS
ZIIAHITE EbA L SPPG 15A~B00A 990635 | '990531 | EIREZF3
o 406.4~1016,0mm 2950 ‘830203 | BI2EZE3
LU= 47 2 SIZE KR9433 | '940913 | ZH AN
ZH TN 47 2 SIZE KR8859 | '88.09.12 | ZMAAA
LR B2 47 2 SIZF KR8419 | '840925 | ZMAIA
JS AR B 47 2 SIZE KR8419 | 840925 | ZRARIA
A7) HiRE ERAZR 47 2 SIZE KR8521 | 850617 | ZXARIA
IRIHI TR BT 47 2 SIZF KR8521 | 850617 | AN
Holg| ol oy | 2 ezt 47 2 SIZE KR522 | '850617 | ZRAIN
BT ZH 2T 47 % SIZE KR8419 | 840025 | ZX|AA
AP| LINE PIPE 4#7& 2 SIZE 5L-0026 | '810514 | 0|2AS3s|
A CASING & TUBING 47 % SIZE 5CT-0030 | '810514 | O|2MKHS3|
STEEL TUBES AND PIPES - RST 138-E-C 142-E-C, 338-E-C, 342-E-C ULS
KR (64) - i RE 2 ' ' 00783~ ‘80,0430 | E=MERS
Solaf ol eyms|2 23 - RSTH 83-E-C, 35-E-C, 42-E-C STo01
APPROVAL FOR THE MANUFACTURING
NK PROCESS OF STEEL TUBES FOR MAX 38 1mm(©|Z), MAX 4 Omm(S7H)  |03EW387ROL| 030630 | YL=2MZ3 3|
BOILERS AND HEAT EXCHANGERS
LovD's WELDED PIPES AND TUBES IN MDO0/0735/00
CARBON AND CARBON-MANGANESE MAX 610mm(©]Z), MAX 13mm(S7H)) 80,0501 | Z0|=EM2E S
REGISTER 7/4
STEEL
DNV (41) WELD PIPES & TUBES ERW Max_ 610mm x 18t AMM-449 | °00,09.19 ﬁi“‘j'
(SAW, PAW + TIG + ERW) MaEs|
BUREAU BOILER & HEAT EXCHANGER ?-_D1 :43111-376-2
VERITAS - 13566/A1 | "040113 | ZRAMZS]
(4d) CARBON-MANGANESE STEEL ?-_D1 41 9;6609-6
LONGI TUDINALLY WELDED 19.1mm-609,6mm/1 4mrm-12.6mm
GL (34) STEEL PIPES 20mm-~400mmy/1 2mm-~16mm WZ 802HH2 | '000120 | = MZ83|
20mm-~140mm/1 2mm-~11mm
RINA (414) STEEL PIPES MAX_ 610mmy/ MAX 18.0mm 04/PV/ALI063 00,0411 0 'EE'EM
7-1 Mags
ABS WELDING PROGEDURES GMAW-+SAW-GROOVE JOINTWELDING | ML-4-7 | '00.12.12 | O|=2MZ8ls|
QUALIFICATION TEST RECORD
UL (45]/d) A2 7L 3HSPRINKLER) 1414~ 8 EX5217 '99.03
ASTM A53 Gr B/ API 5L Gr B A.301201
SASO V-02 STEEL AND IRON ALLOY PIPES ASTM AB71(X) / API 5L 3 01,03 SASO

KS D 3583(X) / JIS G 3457(X)




i G EtAZE KSD 3507(JIS G 3452) / AT JtA HIE BtAZE KSD 3631
s 3 HHZX| S92 31 &%t - AMS TER
HIZRI S - £ M ;2% ke 2
A B Ell 0] J|En < kg/m
LiAbZt

10 3/8 17.3 +0.5mm (£0.5mm) 2.35(2.3) 0.866 (0.851)
15 112 21.7 +0.5mm (+0.5mm) 2.65 (2.8) 1.25(1.31)
20 3/4 272 +0.5mm (+0.5mm) 2.65 (2.8) 1.60 (1.68)
25 1 34.0 +0.5mm (+0.5mm) 3.25(3.2) 2.45 (2.43)
32 1% 427 +0.5mm (+0.5mm) 3.25(3.5) 3.16 (3.38)
40 1% 486 +0.5mm (+0.5mm) 3.25(3.5) 3.63(3.89)
50 2 60.5 +0.5mm (+0.5mm) +1% (+1%) 3.65 (3.8) 5.12 (5.31)
65 2% 76.3 +0.7mm (+0.7mm) +1% (+1%) 3.65 (4.2) 6.34 (7.47)
80 3 89.1 +0.8mm (+0.8mm) +1% (+1%) 4.05(4.2) 8.49 (8.79)
2 3% 101.6 +0.8mm (+0.8mm) +1% (+1%) 4.05(4.2) 9.74(10.1)
100 4 114.3 +0.8mm (+0.8mm) +1% (+1%) 45 (4.5) 12.2(12.2)
125 5 139.8 +0.8mm (+0.8mm) +1% (+1%) 4.85 (4.5) +RHER %2 16.1 (15.0)
150 6 165.2 +0.8mm (+0.8mm) +1% (+1.6%) 4.85(5.0) T125% 19.2 (19.8)
175 7 190.7 +0.9mm (+0.9mm) +1% (+1.6%) 53(5.3) 24.2(24.2)
200 8 216.3 +1.0mm (+1.0mm) +1% (+£0.8%) 5.85 (5.8) 30.4(30.1)
225 9 2418 +1.2mm (+1.2mm) +1% (+0.8%) 6.2(6.2) 36.0 (36.0)
250 10 267.4 +1.3mm (+1.3mm) +1% (+0.8%) 6.4 (6.6) 41.2 (42.4)
300 12 318.6 +1.5mm (+1.5mm) +1% (+0.8%) 7.0(6.9) 53.8 (53.0)
350 14 355.6 -0 +1% (+£0.8%) 7.6(7.9) 65.2 (67.7)
400 16 406.4 -0 +1% (+£0.8%) 7.9(7.9) 77.6 (77.6)
450 18 4572 -0 +1% (+0.8%) 7.9(7.9) 87.5 (87.5)
500 20 508.0 -() +1% (+0.8%) 7.9(7.9) 97.4(97.4)
550 22 558.8 - +1% 7.9 107
600 24 609.6 - +1% 7.9 117
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i G Ot & EA T KSD 3583 (JIS G 3457)
ERE pat
oE>~mm) | 60 | 64 | 71 | 79 | 87 | 95 | 103 | 111 | 119 | 127 | 131 | 151 | 159
A B (mm)
650 26 660.4 96.8 103 114 127 140 152 165 178 190 203
700 28 711.2 104 111 123 137 151 164 178 192 205 219
750 30 762.0 119 132 147 162 176 191 206 220 235
800 32 812.8 127 141 157 173 188 204 219 235 251 258 297 312
850 34 863.6 167 183 200 217 233 250 266 275 316 332
900 36 914.4 177 194 212 230 247 265 282 291 335 352
1000 40 1016.0 196 216 236 255 275 295 314 324 373 392
1100 44 1117.6 260 281 303 324 346 357 411 432
1200 48 1219.2 283 307 331 354 378 390 448 472
1350 54 1371.6 399 426 439 505 532
1500 60 1524.0 444 473 488 562 591
1600 64 1625.6 521 600 631
1800 72 1828.8 587 675 711
2000 80 2032.0 751 791
B8 TEY T KSD 3565
STWW 400
. ) SEFH
EWE LN A B
s H g A Al = N g A Al
A mm mm kg/m kgf/cm? mm kg/m kgf/cm?
350 355.6 6.0 51.7 25 - - -
400 406.4 6.0 59.2 25 - - -
450 457.2 6.0 66.8 25 - - -
500 508.0 6.0 74.3 25 - - -
600 609.6 6.0 89.3 25 - - -
700 711.2 7.0 122 25 6.0 104 20
800 812.8 8.0 159 25 7.0 139 20
900 914.4 8.0 179 25 7.0 157 20
1000 1016.0 9.0 223 25 8.0 199 20
1100 1117.6 10.0 273 25 8.0 219 20
1200 1219.2 11.0 328 25 9.0 269 20
1350 1371.6 12.0 402 25 10.0 336 20
1500 1524.0 14.0 521 25 11.0 410 20
1600 1625.6 15.0 596 25 12.0 477 20
1650 1676.4 15.0 615 25 12.0 493 20
1800 1828.8 16.0 715 25 13.0 582 20
1900 1930.4 17.0 802 25 14.0 662 20
2000 2032.0 18.0 894 25 15.0 746 20
2100 2133.6 19.0 991 25 16.0 836 20
2200 2235.2 20.0 1090 25 16.0 876 20
2300 2336.8 21.0 1200 25 17.0 973 20
2400 2438.4 22.0 1310 25 18.0 1070 20
2500 2540.0 23.0 1430 25 18.0 1120 20
2600 2641.6 24.0 1550 25 19.0 1230 20
2700 2743.2 25.0 1676 25 20.0 1343 20
2800 2844.8 26.0 1807 25 21.0 1462 20
2900 2946.4 27.0 1944 25 21.0 1515 20
3000 3048.0 29.0 2159 25 22.0 1642 20
11




2F
Hj 2§ 2
ASTM A53
012 B Al B 2t
5% 9| A =
=2 ' = 2% HEl @5 uE | 2HE zaol o=
in. in. mm in. mm Ib/ft kg/ft kg/m o=
psi kPa psi kPa
1/2 0.840 21.3 0.109 2.77 0.85 0.391 1.27 STD 40 700 4830 700 4830
0.147 3.73 1.09 0.49 1.62 XS 80 850 5860 850 5860
3/4 1.050 26.7 0.113 2.87 1.13 0.52 1.69 STD 40 700 4830 700 4830
0.154 3.91 1.47 0.67 2.20 XS 80 850 5860 850 5860
1 1.315 334 0.133 3.38 1.68 0.76 2.50 STD 40 700 4830 700 4830
0.179 45.5 217 0.99 3.24 XS 80 850 5860 850 5860
1% 1.660 42.2 0.140 3.56 2.27 1.03 3.39 STD 40 1200 8270 1300 8960
0.191 4.85 3.00 1.36 4.47 XS 80 1800 12410 1900 13100
1% 1.900 48.3 0.145 3.68 2.72 1.24 4.05 STD 40 1200 8270 1300 8960
0.200 5.08 3.63 1.62 5.41 XS 80 1800 12410 1900 13100
2 2.375 60.3 0.154 3.91 3.65 1.66 5.44 STD 40 2300 15860 2500 17240
0.218 5.54 5.02 2.28 7.48 XS 80 2500 17240 2500 17240
2% 2.875 73.0 0.203 5.16 5.79 2.63 8.63 STD 40 2500 17240 2500 17240
0.276 7.01 7.66 3.48 11.41 XS 80 2500 17240 2500 17240
3 3.500 88.9 0.216 5.49 7.58 3.44 12.29 STD 40 2220 15310 2500 17240
0.300 7.62 10.25 4.65 15.27 XS 80 2500 17240 200 17240
3% 4.000 101.6 0.226 5.74 9.11 4.14 13.57 STD 40 2030 14000 2370 16340
0.318 8.08 12,51 5.68 18.63 XS 80 2800 19310 2800 19310
4 4,500 114.3 0.237 6.02 10.79 4.90 16.07 STD 40 1900 13100 2210 15240
0.337 8.56 14.98 6.80 22.32 XS 80 2700 18620 2800 19310
5 5.563 141.3 0.258 6.55 14.62 6.64 21.77 STD 40 1670 11510 1950 13440
0.375 9.52 20.78 9.43 30.94 XS 80 2430 16750 2800 19310
6 6.625 168.3 0.280 7.11 18.97 8.61 28.26 STD 40 1520 10480 1780 12270
0.432 10.97 28.57 12.97 42.56 XS 80 2350 16200 2740 18890
8 8.625 219.1 0.250 6.35 22.36 10.15 33.31 - 20 1040 7170 1220 8410
0.322 8.18 28.55 12.97 42.56 STD 40 1340 9240 1570 10820
0.500 12.70 43.39 19.70 64.64 XS 80 2090 14410 2430 16750
10 10.750 273.0 0.250 6.35 28.04 12.73 41.75 - 20 840 5790 980 6760
0.365 9.27 40.48 18.38 60.29 STD 40 1220 8410 1430 9860
0.500 12.70 54.74 24.85 81.52 XS 60 1670 11510 1950 13440
12 12.750 3238 0.250 6.35 33.38 15.15 49.71 - 20 710 4900 820 5650
0.375 9.52 49.56 22.49 73.78 STD - 1060 73100 1240 8550
0.406 10.31 53.52 24.49 79.70 - 40 1160 7930 1340 9240
0.500 12.70 65.42 29.70 97.43 XS - 1410 9720 1650 11380
14 14.000 355.6 0.250 6.35 36.71 16.67 54.69 - 10 640 4410 750 5170
0.312 7.92 45,61 20.70 67.90 - 20 800 5520 940 6480
0.375 9.52 54.57 24.76 81.25 STD 30 960 6620 1120 7720
0.438 11.13 63.44 28.82 94.55 - 40 1130 7790 1310 9030
0.500 12.07 72.09 32.73 107.39 XS - 1290 8890 1500 10340
16 16.000 406.4 0.250 6.35 42.05 19.09 62.64 - 10 560 3860 660 4550
0.312 7.92 52.27 13.72 77.83 - 20 700 4830 820 5650
0.375 9.52 62.58 28.40 93.17 STD 30 840 5790 980 6760
0.500 12.70 82.77 37.58 123.30 XS 40 1120 7720 1310 9030
18 18.000 457.2 0.250 6.35 47.39 21.52 70.60 - 10 500 3450 580 4000
0.312 7.92 58.94 26.75 87.75 - 20 620 4270 730 5030
0.375 9.52 70.59 32.03 105.10 STD - 750 5170 880 6070
0.438 11.13 82.15 37.32 122.43 - 30 880 6070 1020 7030
0.500 12.70 93.45 42.43 139.20 XS - 1000 6890 1170 8070
20 20.000 508.0 0.250 6.35 52.73 23.94 78.55 - 10 450 3100 520 3590
0.375 9.52 78.60 35.67 117.02 STD 10 680 4690 790 5450
0.500 12.70 104.13 47.28 155.12 XS 30 900 6210 1050 7240
24 24.000 609.6 0.250 6.35 63.41 28.79 94.46 - 10 380 2620 440 3030
0.375 9.52 94.62 42.94 140.88 STD 20 560 3860 660 4550
0.500 12.70 125.49 56.98 186.94 XS - 750 5170 880 6070
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oz B8 F
o1 Hi g BT KSD 3562 (JIS G 3454)
s & = N
o . 2HE 10 2AE 20 2AHE 30 2HE 40 2HE 60 2 E 80
T8 |xE o ot ot o o S
SH | A | A” S| DA | AR SH | SA AR | SH | A | NE | S0 20 A" S| e | Al
= o o o o o
A | B | mm| mm |kg/m k?&ggz mm | kg/m k?%f:;? mm | kg/m k?,&ggz mm | kg/m k?,&gar‘;z mm | kg/m k?hfﬂlpca';" mm |kg/m k?&/ﬁgz
10 3/8 17.3 - - - - - - 2.3 10.851 2.8 | 1.00 32 | 111
15 1/2 21.7 - - - - - - 28 | 1.31 3.2 | 1.46 3.7 | 164
20 3/4 | 27.2 - - - - - - 29 | 1.74 3.4 | 2.00 39 | 224
25 1 34.0 - - - - - - 3.4 | 257 3.9 | 2.89 45 | 3.27
32 1 | 427 - - - - - - 3.6 | 3.47 45 | 4.24 49 | 4.57
40 1Y% | 48.6 - - - - - - 3.7 | 410 45 | 4.89 5.1 | 5.47
50 2 60.5 - - 3.2 | 452 - - 39 | 544 49 | 6.72 55 | 7.46
65 2% | 76.3 - - 45 | 7.97 - - 52 | 9.12 6.0 | 104 7.0 | 12.0
80 3 89.1 - - 45 | 9.39 - - 55 | 11.3 6.6 | 134 76 | 153
90 3% 1016 - - 45 | 10.8 - - 5.7 | 135 70 | 16.3 8.1 | 18.7
100 4 114.3 - - 49 | 13.2 - - 6.0 | 16.0 7.1 | 18.8 8.6 | 224
125 5 139.8 - - 20 51 | 169 | 35 - - 50 6.6 | 21.7 60 8.1 | 26.3 90 9.5 | 305 | 120
150 | 6 |1652] - | - | @9 | 55 | 217|@5| - | - |(50)| 71 | 277 | (60)| 93 | 358 | (9.0) | 110 | 41.8 | (12)
200 8 216.3 - - 6.4 | 33.1 7.0 | 36.1 8.2 | 421 10.3 | 52.3 12.7 | 63.8
250 10 | 2674 - - 6.4 | 41.2 7.8 | 499 9.3 | 59.2 12.7 | 79.8 15.1 | 93.9
300 12 | 3185 - - 6.4 | 49.3 8.4 | 64.2 10.3 | 78.3 14.3 | 107 17.4 | 129
350 14 |355.6| 6.4 | 55.1 79 | 67.7 95 | 811 11.1 | 94.3 15.1 | 127 19.0 | 158
400 16 |406.4| 6.4 | 63.1 79 | 776 95 | 93.0 12.7 | 123 16.7 | 160 21.4 | 203
450 18 |457.2| 64 | 71.1 7.9 | 875 11.1 | 122 14.3 | 156 19.0 | 205 23.8 | 254
500 20 |508.0| 6.4 | 79.2 9.5 117 12.7 | 155 15.1 | 184 20.6 | 248 26.2 | 311
550 22 |558.8| 6.4 | 87.2 9.5 129 12,7 | 171 15.9 | 213 - - - -
600 24 |609.6| 6.4 | 952 9.5 141 14.3 |228(210) - - - - - -
13




HIZX| S g N H2| S A HHA EHHOXIZH E HE A M 2XIEHK|
? x _8. 2 |'-T-|-I' mm mm kg/m cm? cm?* cm? cm
— o 500 9.0 109 138.8 418x 10? 167 x 10 17.4
12.0 144 184.0 548 x 102 219x 10 173
14.0 168 2138 632 x 102 253x 10 17.2
508.0 9.0 111 1411 439 x 10? 173x 10 17.6
12.0 147 187.0 575 x 102 226 x 10 175
14.0 171 2173 663 x 102 261 x 10 175
16.0 194 2473 749 X 102 295 x 10 17.4
19.0 229 291.9 874 x 102 344 x 10 173
Oll:lr._l.lx.g. ELAZIR KS D 3566 (JIS G 3444) 22.0 264 335.9 994 x 102 391 x 10 17.2
x 4 558.8 9.0 122 155.5 588 X 102 210x 10 19.4
2w =L oLw 12.0 162 206.1 771x 102 276 x 10 193
16.0 214 2728 101 x 10° 360 x 10 19.2
- - 19.0 253 . 118 x 102 421 x 1 .
HiZx 2 £ CHR| S| TR EHH R} D H E CHET ) 2 THE OR}HIR| 2 e o e e b 190
5 B 3 600 9.0 131 167.1 730 x 102 243x 10 20.9
mm mm kg/m cm cm cm cm 120 174 217 958 x 107 320 % 10 208
21.7 20 (2.0 0.972 (0.972) 1.238  (1.238) 0.607  (0.607) 0.560 (0.560) 0.700  (0.700) 14.0 202 257.7 111x10° 369x10 20.7
27.7 20 (2.0 124 (1.24) 1583 (1.583) 1.26 (1.26) 0.930 (0.930) 0.890 (0.890) 16.0 230 293.6 125 x 10% 418 x 10 20.7
23 (23) 141 (1.41) 1.799  (1.799) 1.41 (1.41) 1.03  (1.03) 0.880  (0.880) 609.6 9.0 133 169.8 766 x 102 251x10 212
34.0 23 (23) 1.80  (1.80) 2291 (2.291) 2.89 (5.97) 1.70 _(1.70) 112 (1L12) 12.0 177 2253 101x10° 330x 10 211
27 23 (2.3) 229 (229) 2919 (2.919) 5.97 (6.40) 2.80 (2.80) 143 (1.43) 14.0 206 262.0 116 x 10° 381x10 211
25 (25) 249 (2.49) 3157 (3.157) 6.40 (7.02) 3.00 (3.00) 142 (1.42) 16.0 234 298.4 132 x10° 432x10 21.0
2.8 2.76 3510 (3.510) 7.02 (8.99) 3.92 (3.92) 141 (141) 19.0 277 3525 154x 10° 505 x 10 20.9
486 23 (2.3) 263 (2.63) 3345 (3.345) 8.99 (9.65) 370 (3.70) 164 (164 22.0 319 406.1 176 x 10° 576 x 10 20.8
25 (25) 284 (2.84) 3621 (3.621) 9.65 (10.6) 397 (3.97) 163 (1.63)
28 (28) 316 (3.16) 4029 (4.029) 10.6 (11.8) 436 (4.36) 162 (162)
32 (32 358  (3.58) 4564 (4.564) 11.8 (17.8) 4.86  (4.86) 161 (161)
605 23 (23) 330 (3.30) 4205 (4.205) 1738 (23.7) 590 (5.90) 206 (2.06)
32 (32 452 (452 5760 (5.760) 23.7 (28.5) 7.84 (7.84) 203 (2.03)
40  (4.0) 557 (5.57) 7.100  (7.100) 285 (43.7) 941 (9.41) 2.00  (2.00) x *1 nl. :
76.3 28 (28) 508 (5.08) 6.465 (6.465) 437 (49.2) 115 (115) 260  (2.60) ok
32 (32 577 (5.77) 7349 (7.349) 49.2 (59.5) 129 (12.9) 259 (2.59) O b b b 7o }]/ F14% KS C 8401 (J IS C 8305)
40  (4.0) 713 (7.13) 9.085  (9.085) 59.5 (70.7) 156 (15.6) 256 (2.56)
89.1 28 (28) 596 (5.96) 7501 (7.591) 70.7 (79.8) 159 (15.9) 305 (3.05)
32 (32 6.78 (6.78) 8.636 (8.636) 79.8 (97.0) 179 (17.9) 304  (3.04)
4.0 8.39 10.69  (10.69) 97.0 (120) 218 (21.8) 301 (3.01)
1016 32 (32 776  (7.76) 9892 (9.892) 120 (146) 236 (23.6) 348  (348) T 24| A Y
40 (4.0) 963 (9.63) 12.26  (12.26) 146 a7 288 (28.8) 345  (3.45) Foldld
50 (5.0 119  (11.9) 1517  (15.17) 177 172) 34.9 (34.9) 342 (342)
1143 32 (32 877 (8.77) 1117 (11.17) 172 (192) 302 (30.2) 393 (3.93) — =
36 (36 9.83 (9.83) 1252 (12.52) 192 (234) 336 (33.6) 392 (3.92) 5 xIHbH ° & 2| A5{ X} 5 N 2 A S ELIAFRZO0](mm)
45  (45) 122 (122) 1552  (15.52) 234 (283) 410 (41.0) 389  (3.89) RIS o m mm Ka/m ETIT ETRPN
e Ry Sa0 (1549 | s (o4 51611 5 e ; - —
139.8 . } ) . } ; . . 1. 4.
40  (40) 134 (134 1707 (17.07) 304 (438) 56.3 (56.3) 480  (4.80) 16 21.0 +03 23 1.06 19 16
45 (45) 150 (15.0) 1913 (19.13) 438 (566) 62.7 (62.7) 479 (4.79) 22 26.5 +0.3 2.3 1.37 22 19
60 (6.0) 198  (19.8) 2522 (25.22) 566 (734) 80.9 (80.9) 474 (4.74) "
165.2 45  (45) 178 (17.8) 2272 (22.72) 734 (808) 889 (88.9) 568  (5.68) 22 ji‘g ;g'z g: ;‘ig ;2 ;i
50 (5.0) 198 (19.8) 2516 (25.16) 808 (952) 978 (97.8) 567  (5.67) : +0. . :
6.0 Ea.o; 23.6 Ezs.eg 30.01 (30.01) 952 (109 x 10) 115 (115) 563  (5.63) 42 47.8 +0.3 25 2.79 28 25
70 (71 273 (273 3479 (34.79) 109x 10 (114 x 10) 132 (132) 560  (5.60)
190.7 45 (45) 207 (20.7) 2632 (26.32) 114X 10 (126 x 10) 120 (120 659  (6.59) 54 59.6 +03 28 3.92 32 28
50 (5.0 229 (229 2917 (29.17) 126 x 10 (149 x 10) 132 (132) 6.57  (6.57) 70 75.2 +03 28 5.00 36 32
20 {19 ne o 040 (1040 | 17ix10 (96x10) | 10 (179) 550 (650 &2 67.0 +03 28 588 “ %
A B . . K E X X . .
©8.2) (36.9) (47.01) (168 x 10) (206) (6.46) 92 100.7 104 35 8.39 42 36
216.3 45 (45) 235 (235) 2994 (29.94) 168x 10 (213 x 10) 155  (155) 749 (7.49) 104 113.4 +0.4 35 9.48 45 39
(5.8) (30.1) (38.36) (219 x 10) (197) (7.45)
60 (6.0) 311 (31.1) 39.61 (39.61) 219x 10 (252x 10) 203 (203) 744 (1.44)
70 (7.0) 36.1  (36.1) 46.03 (46.03) 252x 10 (284 x 10) 233 (233) 740  (7.40) = 9
80 (8.0) 411 (411) 52.35 (52.35) 284x10 (291x 10) 263 (263) 737 (7.37) ANSI C 80. 1 ofﬁEn :6 | Z4 M
(8.2 (42.1) (53.61) (421 x10) (269) (7.36)
267.4 60 (6.0) 387 (38.7) 4927 (49.27) 421x10 (460 x 10) 315 (315) 924 (9.24) — - . P p— -
(6.6) (42.4) (54.08) (486 x 10) (344) (9.22) s 3 L 4 ? & 5 H 2 Helst 20| | 2AS 2851029 F2ARA
70 (7.0) 450 (45.0) 57.27 (57.27) 48610 (549 x 10) 363 (363) 921  (9.21) - o o o o o o ain m b ”
20 (90 R 306 (308 | oiixio (2x10) | 47 () 214 (519 : ' ' ' ' :
. : : . ) : X X 457 (457 914 (9.14
(9.3) (59.2) (75.41) (470) (9.13) % 0.493 125 0.675 17.1 0.091 2.31 911 % 3.04 515 23.36
3185 60 262 58.01 9% 10 452 1 % 0.632 16.1 0.840 21.3 0.104 2.64 9-11 Y 3.03 79.0 35.83
7.0 53.8 68.50 813x 10 552 11.0 % 0.836 21.2 1.050 26.7 0.107 2.72 911 Y 3.03 105.0 4763
gg gég ;gg‘l‘ f(;lslzllg? Zgé Eg 1 1.063 27.0 1.315 334 0.126 3.20 9-11 3.02 153.0 69.40
356 63 543 69.13 105 x 102 £93 1.4 1% 1.394 35.4 1.660 422 0.133 3.38 9-11 3.02 201.0 91.17
8.0 68.6 87.36 132x 102 742 123 1% 1.624 412 1.900 483 0.138 351 9-11 3.02 249.0 112.95
9.0 76.9 98.00 147 x 102 828 123
120 102 1205 191 x 102 108 ¢ 10 125 2 2.083 52.9 2.375 60.3 0.146 3.71 9-11 3.02 332.0 150.59
406.4 9.0 88.2 1124 222 x 102 109 x 10 14.1 2% 2.489 63.2 2.875 73.0 0.193 4.90 9-10 3.01 527.0 239.04
ﬁg EZ 1‘912; ggjx 182 Ei X ig Eg 3 3.090 78.5 3.500 88.9 0.205 5.21 9-10 % 3.01 682.6 309.63
. . X X .
190 182 2312 435 x 102 214 % 10 137 34 3.570 90.7 4.000 101.6 0.215 5.46 9-10 ¥ 3.00 831.0 376.94
4572 9.0 995 126.7 318 x 102 140 x 10 1538 4 4,050 102.9 4,500 114.3 0.225 5.72 9-10 ¥ 3.00 927.3 441.04
12.0 132 167.8 416 x 102 182x 10 15.7 i
160 4 o1 540 x 102 236 x 10 o 5 5.073 128.9 5.563 141.3 0.245 6.22 9-10 3.00 1313.6 595.85
19.0 205 261.6 629 x 102 275 x 10 155 6 6.093 154.8 6.625 168.3 0.266 6.76 9-10 3.00 1745.3 791.67
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Z|AL2 DR KS F 4602
A E0 | T Lemmy | coim HHHAZE SEA T S 2%t BIXIS ol 2o =M =EEE TelRH | BE2RIRME | oEHS
=TI = [ e |
AXB t cm* cm?d cm . ome ome
mm mm kg/m cm? 1x ly Z X zy i X iy mm mm cm kg/m | Z
30x 20 12 0.868 1.105 1.34 0.711 0.890 0.711 1.10 0.802 406.4 9 112.4 88.2 222 x 10? 109 x 10
30x 20 16 1.124 1.4317 1.66 0.879 111 0.879 1.80 0.784 10 1245 97.8 245 x 102 120 x 10
40% 20 1.2 1.053 1.3453 2.73 0.923 1.36 0.923 1.42 0.828 1 136.6 107.0 267 x 102 132x 10
40x 20 16 1.375 1.7517 343 115 1.72 115 1.40 0.810 12 148.7 117 289 x 102 142 x 10
50 x 20 16 1.63 2.072 6.08 1.42 243 1.42 1.71 0.829 508.0 9 141.1 111 439 x 102 173x 10
50 x 20 23 2.25 2.872 8.00 1.83 3.20 1.83 1.67 0.798 10 156.4 12 485 x 10° 191 x 10
50 x 30 1.6 1.88 2.392 7.96 3.60 3.18 2.40 1.82 1.23 11 171.8 135 531 x 102 209 x 10
50 x 30 2.3 2.62 3.332 10.6 4.76 4.25 3.17 1.79 1.20 12 187.0 147 575 x 102 227 x 10
60 x 30 1.6 2.13 2.712 12.5 4.25 4.16 2.83 2.15 1.25 13 202.2 159 620 x 102 244 x 10
60 x 30 32 3.99 5.087 21.4 7.08 7.15 472 2.05 1.18 609.6 9 169.8 133 766 x 10° 251 % 10
75x 20 16 2.25 2.872 176 2.10 4.69 2.10 247 0.855 10 188.4 148 847 x 102 278 %10
75 20 23 3.16 4.022 237 273 6.31 273 2.43 0824 1 206.9 162 927 x 10° 304 %10
75x 45 16 2.88 3.672 28.4 12.9 756 575 2.78 1.88 12 995 3 177 101 x 10° 330 x 10
75x 45 23 4.06 5172 389 17.6 10.4 7.82 2.74 1.84 13 2436 191 108 X 10° 356 % 10
75x 45 32 550 7.007 50.8 228 135 10.1 2.69 1.80 14 262.0 206 116 X 10° 381 % 10
80 x 40 16 2.88 3.672 307 105 7.68 5.26 2.89 1.69 15 280.0 220 124x 10° 207% 10
80 x 40 23 4.06 5172 421 14.3 105 7.14 2.85 1.66 % 2984 23 132 % 10° 431x 10
80 x 40 32 550 7.007 54.9 18.4 13.7 9.21 2.80 1.62 ) s 1985 1% 122 10° 324 x 10
90 x 45 23 4.60 5.862 61.0 20.8 13.6 9.22 3.23 1.88 10 9903 173 135 % 10¢ 381 x 10
90 x 45 32 6.25 7.967 80.2 27.0 17.8 12.0 3.17 1.84 1 2120 19 148 % 10° 17 % 10
I I I I R B R B R s | ms | @ wmw | s
100 x 40 16 3.38 4312 535 129 107 6.4 352 173 13 2851 224 Lrax1o 48910
14 306.6 241 186 x 10° 524 % 10

100 x 40 23 478 6.092 739 175 14.8 8.77 3.48 1.70 5 J 255 100 10° 550 x 10
100 x 40 42 8.32 10.60 120 276 24.0 10.6 3.36 161 16 04 s o112 10 c04 x 10
100 x 50 16 3.64 4632 613 211 12.3 8.43 3.64 213
100 x 50 23 5.14 6.552 84.8 20.0 17.0 116 3.60 210 8128 ° 2213 178 184 x10° 452x10
100 x 50 3.2 7.01 8.927 112 308 25 152 3.55 2.06 10 252.2 198 203 x10° 500x10
100 x 50 45 9.55 12.17 147 489 293 195 3.47 2.00 1 2771 217 223x10° 548 x 10
125 x 40 16 401 5112 944 158 151 7.01 430 176 12 3019 237 242x10° 596 x10
125 x 40 23 5.6 7.242 131 216 209 108 4.25 173 13 3266 256 261x10° 643x10
125x75 23 6.95 8.852 192 875 306 233 4.65 3.14 14 351.3 276 280x10° 690x 10
125x 75 3.2 9.52 1213 257 117 411 311 4.60 3.10 15 376.0 295 299x10° 736 x 10
125x 75 40 117 1495 311 141 497 375 456 3.07 16 4005 314 318 x 10° 782 x 10
125x 75 45 131 16.67 342 155 54.8 412 453 3.04 9144 12 3402 267 346x 10° 758x 10
125x 75 6.0 17.0 21.63 428 192 68.5 51.1 4.45 2.98 13 368.1 289 374x10° 818x10
150 x 75 32 10.8 13.73 402 137 53.6 36.6 5.41 3.16 14 396.0 311 401 x 10° 878x 10
150 x 80 45 152 19.37 563 211 75.0 52.9 5.39 3.30 15 4238 333 429x10° 928x10
150 x 80 5.0 16.8 21.36 614 230 81.9 575 5.36 3.28 16 4516 354 456 x 10° 997 x10
150 x 80 6.0 19.8 25.23 710 264 94.7 66.1 531 3.24 17 479.3 376 483 x 10° 106 x 107
150 x 100 3.2 12.0 15.33 488 262 65.1 52.5 5.64 4.14 18 506.9 398 509 x 10° 111x 10°
150 x 100 45 16.6 21.17 658 352 87.7 70.4 5.58 4.08 19 5345 420 536 x 10° 117 x10°
150 x 100 6.0 21.7 27.63 835 444 111 88.8 5.50 4.01 1016.0 12 3785 297 477 x 10° 939 x 107
150 x 100 9.0 31.1 39.67 113x 10 595 151 119 5.33 3.87 13 409.6 322 515x 10° 101 x 10
200 x 100 45 201 25.67 133x 10 455 133 90.9 7.20 421 14 4407 346 553 x 10° 109 x 102
200 x 100 6.0 26.4 33.63 170x 10 577 170 115 7.12 414 15 4717 370 591 x 10° 116 x 107
200 x 100 9.0 382 48.67 235 10 782 235 156 6.94 401 16 502.6 395 628 x 10° 124 x 107
200 x 150 45 237 30.17 176 x 10 113x 10 176 151 7.64 6.13 17 5335 419 666 x 10° 131 x 107
200 x 150 6.0 311 39.63 227 x 10 146 x 10 227 194 7.56 6.06 18 564.4 443 703 x 10° 138 x 107
200 x 150 9.0 453 57.67 317 x 10 202 x 10 317 270 7.41 593 19 595.1 467 740 x 10° 146 x 107
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BARS
H{o | = ClH2xI O M E [ s
ol Lo = - . EHE X} 2Bl = e 7 5 P
AxB t cm* cm?3 cm
mm mm Kg/m cm? Ix, ly ZX, Zy ix, iy
20 x 20 1.2 0.697 0.865 0.53 0.52 0.769
1.6 0.872 1.123 0.67 0.65 0.751
25 x 25 1.2 0.867 1.105 1.03 0.824 0.965
1.6 1.12 1.432 1.27 1.02 0.942
30 x 30 1.2 1.06 1.345 1.83 1.22 117
1.6 1.38 1.752 231 154 1.15
40 x 40 1.6 1.88 2.392 5.79 2.90 1.56
2.3 2.62 3.332 7.73 3.86 1.52
50 x 50 1.6 2.38 3.032 11.7 4.68 1.96
2.3 3.34 4.252 15.9 6.34 1.93
3.2 4.50 5.727 20.4 8.16 1.89
60 x 60 1.6 2.88 3.672 20.7 6.89 2.37
2.3 1.06 5.172 28.3 9.44 2.34
3.2 5.50 7.007 36.9 12.3 2.30
75 x 75 16 3.64 4,632 41.3 11.0 2.99
2.3 5.14 6.552 57.1 15.2 2.95
3.2 7.01 8.927 75.5 20.1 291
45 9.55 12.17 98.6 26.3 2.85
80 x 80 2.3 5.50 7.012 69.9 175 3.16
3.2 7.51 9.567 92.7 23.2 3.11
45 10.3 13.07 122 304 3.05
90 x 90 2.3 6.23 7.932 101 224 3.56
3.2 8.51 10.85 135 29.9 3.52
100 x 100 2.3 6.95 8.852 140 27.9 3.97
3.2 9.52 12.13 187 375 3.93
4.0 11.7 14.95 226 45.3 3.89
45 13.1 16.67 249 499 3.87
6.0 17.0 21.63 311 62.3 3.79
9.0 24.1 30.67 408 81.6 3.65
12.0 30.2 38.53 471 94.3 3.50
125 x 125 3.2 12.0 15.33 376 60.1 4.95
45 16.6 21.17 506 80.9 4.89
5.0 18.3 23.36 553 88.4 4.86
6.0 21.7 27.63 641 103 4.82
9.0 311 39.67 865 138 4.67
12.0 39.7 50.53 103 x 10 165 4.52
150 x 150 45 20.1 25.67 896 120 5.91
5.0 22.3 28.36 982 131 5.89
6.0 26.4 33.63 115x10 153 5.84
9.0 38.2 48.67 158 x 10 210 5.69
175 x 175 4.5 23.7 30.17 145x 10 166 6.93
5.0 26.2 33.36 159 x 10 182 6.91
6.0 311 39.63 186 x 10 213 6.86
200 x 200 45 27.2 34.67 219x10 219 7.95
5.0 (6.0) 35.8 45.63 283x 10 283 7.88
6.0 (8.0) 46.9 59.79 362x10 362 7.78
9.0 52.3 66.67 399x10 399 7.73
12.0 67.9 86.53 498 x 10 498 7.59
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HEo X EuHI|§ BT KS D 3563 (JIS G 3461)
(2| :kg/m)
EH
(mm)
oz 12 116 20|23 |26|29 |32 |35|40 |45 |50 |55|60| 65| 70| 80| 95 /110|125
(mm)
15.9 0.435 | 0.564 | 0.686 | 0.771 | 0.853 | 0.930
19.0 0527 | 0.687 | 0.838 | 0.947 | 1.05 | 1.15
217 0.607 | 0.793 | 0.972 | 1.10 | 1.22 | 1.34 | 1.46
254 0.716 | 0.939 | 1.15 | 1.31 | 1.46 | 1.61 | 1.75 | 1.89
27.2 0.769 | 0.01 | 1.24 | 141 | 158 | 1.74 | 1.89 | 2.05 | 2.29
318 0.906 | 1.19 | 147 | 1.67 | 1.87 | 2.07 | 2.26 | 244 | 2.74 | 3.03
34.0 128 | 158 | 1.80 | 201 | 2.22 | 243 | 2.63 | 2.96 | 3.27 | 3.58
38.1 144 | 178 | 203 | 228 | 252 | 275 | 299 | 3.36 | 3.73 | 4.08 | 4.42
427 201 | 229 | 257 | 2.85 | 3.12 | 3.38 | 3.82 | 4.24 | 465 | 505 | 5.43
450 212 | 242 | 227 | 301 | 3.30 | 358 | 4.04 | 449 | 493 | 536 | 577 | 617
486 230 | 2.63 | 2.95 | 327 | 358 | 3.89 | 440 | 4.89 | 538 | 5.85 | 6.30 | 6.75 | 7.18
50.8 241 | 2.75 | 309 | 343 | 376 | 408 | 462 | 514 | 565 | 6.14 | 6.63 | 7.10 | 7.56 | 8.44 | 9.68 | 10.8 | 11.8
54.0 256 | 2.93 | 3.30 | 365 | 401 | 436 | 493 | 549 | 6.04 | 658 | 7.10 | 7.61 | 8.11 | 9.07 | 104 | 11.7 | 128
57.1 272 | 311 | 349 | 388 | 425 | 463 | 524 | 584 | 642 | 7.00 | 7.56 | 811 | 8.65 | 9.69 | 11.2 | 125 | 13.7
60.3 288 | 329 | 370 | 410 | 451 | 490 | 555 | 6.19 | 6.82 | 7.43 | 8.03 | 862 | 920 | 103 | 11.9 | 134 | 147
63.5 347 | 3.90 | 433 | 476 | 518 | 587 | 6.55 | 7.21 | 7.87 | 851 | 914 | 975 | 10.9 | 127 | 142 | 15.7
65.0 356 | 400 | 4.44 | 488 | 531 | 6.02 | 6.71 | 7.40 | 807 | 873 | 9.38 | 10.0 | 11.2 | 13.0 | 146 | 16.2
70.0 384 | 432 | 480 | 527 | 574 | 651 | 7.27 | 801 | 8.75 | 9.47 | 102 | 109 | 12.2 | 142 | 160 | 17.7
76.2 419 | 472 | 521 | 576 | 627 | 712 | 7.96 | 8.78 | 959 | 104 | 112 | 11.9 | 135 | 156 | 17.7 | 19.6
82.6 627 | 6.83 | 7.75 | 867 | 957 | 105 | 11.3 | 122 | 131 | 147 | 17.1 | 194 | 216
88.9 676 | 7.37 | 837 | 937 | 103 | 11.3 | 123 | 132 | 141 | 160 | 186 | 21.1 | 236
1016 8.47 | 963 | 108 | 119 | 130 | 141 | 152 | 16.3 | 185 | 21.8 | 24.6 | 275
1143 109 | 122 | 135 | 148 | 160 | 17.3 | 185 | 21.0 | 246 | 280 | 314
127.0 121 | 136 | 150 | 165 | 17.9 | 193 | 20.7 | 235 | 275 | 315 | 353
139.8 182 | 198 | 214 | 229 | 26.0 | 305 | 349 | 39.2
19



