B.24 GENERIC DESIGN CONSIDERATIONS

TABLE B2.1 A Partial Listing of Materials Used for ASME B16.5 Flange Construction

Applicable ASTM specifications
Material Nominal
group designation Forgings Castings Plates
[.1 C-Si A 105 A 216 Gr. WCB A 515 Gr. 70
C-Mn-Si A 350 Gr. LF2 A 516 Gr. 70
A 537ClL 1
12 e A 216 Gr. WCC
2 s A 352 Gr. LCC
3¥aNi A 352 Gr. LC2 A 203 Gr. B
A 350 Gr. LF3 A 352 Gr. LC3 A203 Gr. E
13 C-Si A 352 Gr. LCB A 515 Gr. 65
C-Mn-Si A 516 Gr. 65
2VaNi A 203 Gr. A
3V4Ni A 203 Gr.D
1.4 C-Si A 515 Gr. 60
C-Mn-Si A 350 Gr. LF1 CL. 1 A 516 Gr. 60
1.5 C-¥2Mo A 182 Gr. F1 A 217 Gr. WC1 A 204 Gr. A
A 352 Gr. LC1 A 204 Gr. B
1.7 C-2Mo A 204 Gr. C
¥%Cr-Y2Mo A 182 Gr. F2
Ni-%Cr-YaMo A 217 Gr. WC4
¥Ni-%Cr-1Mo A 217 Gr. WC5
1.9 1Cr-YaMo A 182 Gr.FI12Cl. 2
1¥4Cr-%Mo A 217 Gr. WC6
1%Cr-Y2Mo-Si A 182 Gr. F11 CL. 2 A 387 Gr. 11 CL. 2
1.10 2¥4Cr-1Mo A 182 Gr. F22 Cl. 3 A 217 Gr. WC9 A 387 Gr.22ClL 2
1.13 5Cr-Y2Mo A 182 Gr. F5
A 182 Gr. FSa A 217 Gr. C5
1.14 9Cr-1Mo A 182 Gr. F91 A 217 Gr. C12
2.1 18Cr-8Ni A 182 Gr. F304 A 351 Gr. CF3 A 240 Gr. 304
A 182 Gr. F304H A 351 Gr. CF8 A 240 Gr. 304H
22 16Cr-12Ni-2Mo A 182 Gr. F316 A 351 Gr. CF3M A 240 Gr. 316
A 182 Gr. F316H A 351 Gr. CF8M A 240 Gr. 316H
18Cr-13Ni-3Mo A 240 Gr. 317
19Cr-10Ni-3Mo A 351 Gr. CG8M
23 18Cr-8Ni A 182 Gr. F304L A 240 Gr. 304L
16Cr-12Ni-2Mo A 182 Gr. F316L A 240 Gr. 316L
2.4 18Cr-10Ni-Ti A 182 Gr. F321 A 240 Gr. 321
A 182 Gr. F321H A 240 Gr. 321H

Source: Adapted from ASME B16.5, Pipe Flanges and Flanged Fittings, American Society of Mechani-
cal Engineers, New York, 1996, Table 1A, p. 10.



B.26 GENERIC DESIGN CONSIDERATIONS

TABLE B2.3 Pressure-Temperature Ratings for ASME B16.5 Flanges Made from
Material Group 1.1 Materials

Working pressure by classes, psigt

Class
temps., °F 150 300 400 600 900 1500 2500
—20 to 100 285 740 990 1480 2220 3705 6170
200 260 675 900 1350 2025 3375 5625
300 230 655 875 1315 1970 3280 5470
400 200 635 845 1270 1900 3170 5280
500 170 600 800 1200 - 1795 2995. 4990
600 140 550 730 . 1095 1640 2735 4560
650 125 535 715 1075 1610 2685 4475
700% 110 535 710 1065 1600 2665 4440
750%* 95 505 670 1010 1510 2520 4200
800* 80 410 550 825 1235 - 2060 3430
850* 65 270 355 535 805 1340 2230
900* 50 170 230 345 515 860 1430
950* 35 105 140 205 310 515 860
1000* 20 50 70 105 155 260 430

* For notes concerning the use of carbon-steel materials covered by this table at temperatures over
700°F (371°C), see ASME B16.5, Table 2-1.1.

t To convert pressures to kPa gage, multiply tabular value by 6.9.

Source: Adapted from ASME B16.5, Pipe Flanges and Flanged Fittings, American Society of Mechani-
cal Engineers, New York, 1996, Table 2-1.1, p. 15.



TABLE 2-150 CLASS 150 PRESSURE-TEMPERATURE RATINGS

Pressures are in pounds per square inch, gage (psig}

KNI EERED

Mat Group 16 | 1.7 {19 (110 j113 |14l 2t | 22| 23 | 24 | 26 [ 26 | 27 3.1 { 32 [ 34 |35 | 36 |37 (38
Msteriats Cr
Fe Ni Ni Ni
%Cr- Mo Cu | Cr Fe Ni | Nie
Carison %Mo | 1 Types Cu Fo | Co | WMo | kel [ Tempe
C  |NECr-|1%Cr-|2%Cr- | 5Cr- Type| M7 |Type {Typel| Cb (AMoy| 400 |Alloy |ANoy |Altoy | AS- sture
Temp. °F %Mo | Mo | %Mo | 1Mo | %Mo 321} 348 [ 300 | 310 F20Ch| 200 | 406 | 600 | 800 | B2 | loys °F
-z0t0 100 | 205 | 290 | 265 | 235 | 263 290 278 | 278 260 230 | 140 | 230 | 275 | 275 290 100
200 2 260 | 280 | 218 260 238 | 245 230 213 | 140 | 200 {260 | 255 260 200
300 230 | 230 210 . 230 210 | 225 220 200 | 140 | 390 | 230 | 230 230 300
400 : 200 190 200 140 | 185 200 400
500 ™ 170 140 170 500
600 140 140 140 140 €00
€50 125 125 125 .50
100 e 10 110 700
750 s [ [} 750
800 - i 0 (1] 300
830 . . 50
900 s0 so %00
030 as s 50
1000 20 20 1000
NOTES:
1. Ratings snown spply 1o other material 9roups where column dividing lines have besn omitted.
3. Ses Temperature Notes for all Materiai Groups.
TABLE 2-300 CLASS 300 PRESSURE-TEMPERATURE RATINGS
. Pressures ace in pounds per square inch, gege (peig)
Mat! Grenp 1.1 T |.!T 13 ] 14 [ 18] 17 {18 1010|1143 |104}j 21 [ 22| 23 {24 ) 256 {26 | 27] 31| 32|34 |36[36 )37 |38
Matarisls (-4
Fe Ni Ni Ni
¢ ACy- Type Mo Cy Cr Fe Ni | Nee
Mo | 1 | 304L | Types Cu Fo | Cr | Mo | ksl | Temper
€ |Ni-Cr-[1%Cr-{2%Cr-{ BCr- {9Cr- [ Type | Type [Type |Tyme| 347 [Type |Type] Cb |ANoy| 400 jAlioy |Alay |ANoy | AL sture
Tomp. °F %¥Mo| Mo |X%Mo] TMo [%Mo { 1Mo | 304 { 316 |316L | 321 | 348 | 309 | 310 | 20Cb| 200 | 405 | 800 | 800 | B2 |lovs F
2010100 | 740 | 730 | 693 | &20 | 695 | 780 780 720 | 720 | 600 | 720 | 720 €70 600 | 360 | 600 | 720 | 720 730 100
200 676 | 750 | 635 | 560 | 680 | 730 | 730 | 715 750 600 | 620 | 505 | 610 | €35 €03 $55 | 260 | 630 | 670 | €60 750 200
300 ess | 720 | «40 | 550 | 653 | 730 | 675 | 678 730 $30 | 560 | 455 | 845 | 590 $70 325 | 360 | 495 | ¢40 | 625 730 300
400 635 [ 705 | 620 | $30 | 640 | 705 | 660 | 650 708 470 | 515 | 415 | 493 | 555 $35 480 | 615 | 600 708 400
500 600 | ess | sas | soo | 620 | sas 0 .65 435 | as0 | 380 | 460 | 520 505 475 | 895 | sso0 665 500
600 550 | 605 | 533 | 438 €05 a1s | aso | 360 | 435 | as0 420 ars | 575 | 578 60s s00
€50 s35 | w0 | 525 | 450 %0 410 | 445 | 350 | 430 | 480 a6s 475 | ses | 570 590 €50
700 s3s | s70 | 820 | 430 s70 405 | 430 | 345 { 420 | 470 ass ars | 555 | se5 570 700
50 305 | 505 | 473 | aas 460 aas 470 | 530 | 530 s30 7%0
‘ﬁ 410| 410 | 390 | 370 ass 438 460 | 510 | 508 s10 00
850 270 445 423 30
900 170 a0 as 900
50 108 280 285 s ss0
1000 so 163 365 | 335 | 350 1000
1050 360 | 290 | 335 1050
1100 225 ] 225 | 290 1100
1150 275 {170 | 245 1180
1200 170 | 130 | 205 1200
1250 125 {100 { 160 1250
1300 NOTES: ss | 140 105 [ 95| s0 {120 1300
1350 1. Ratings shown apoly 1o other material sroups where &0 | 108 0 70 | s0 P 1350
1400 column dividing lines are omitted. so} 78 e| so| as| ss 1400
1450 2. Provisions of Saction 2 apply 1o all ratings. | s so| a0 | 30| < 1450
1500 3. See Temperature Notes for alt Material Groups. 25 | o el 35| 25| 2 1500




RA 2.4,2

TABLE 2-150 CLASS 150 PRESSURE-TEMPERATURE RATINGS

Pressures are in pounds per square inch, gage (psig)

Mat\Group | 1.3 [ 12 [ 13 [ 14 [ 16 [ 1.7 [ 18 [0 143 [via] 28 [ 22| 23 [24 | 26 [26 | 27] 31| 32 ] 34 |35 | 36 | 37 [38
Matoriats Cr
Fo
KCr- Type Mo Ni | N
Carbon %Mo | 1 | 304L. Types Cu Mo | ket | Tempe:
C  [NiCe-[1XCe|2%Cr | 6Cs- |9Cr- [ Type | Type [Typi [Type| 347 |Type | Typel Cb [AMoy Aitoy [ A | ature
Tomp. *F %Mo | Mo | %Mo [ 1Mo | %Mo [1Me | 304 | 316 |216L] 321 | 348 [ 300 | 310 f 20| 200 82 |loys | °F
~20 10 100 ll! ll! 235 | 265 2% 275 | 278 278 | 275 260 230 | 140 | 230 | 275 | 275 290
200 !‘ﬂ 21s 260 235 | 240 233 | 245 0 21% | 140 | 200 [ 260 | 255 260
300 210 . 23 208 | 218 210 | 223 220 200 | 140 | 190 ] 230 | 230 230
400 200 180 | 198 190 200 140 | 185 200
300 170 17 17e 140 170
600 140 140 140 140 140
€50 128 123 128 123
700 110 110 10 110
»” " *” *”
0 ©0 ”0 0
] (13 (1]
$0 50 so
s 23 38 50
20 20 20 1000
NOTES:
1. Ratiogs shown spply 1o other materlsl groups where column dividing lines have besn omitted.
2. Provisions of Saction 2 apply to all ratings.
3. Ses Temperature Notes for all Material Groups.
TABLE 2-300 CLASS 300 PRESSURE-TEMPERATURE RATINGS
Pressucss ace in pounds per squars inch, gege (psig)
Me1Growp [ V1| 1213 [14 [ s8] 7[1sfvr0r3]vnaf21 72223 {24 26 {26 |27]a1[22(34 [35]36]327 38
Mataciols [
Fe N Ni Ni
Mo cu |or | Fo | Ni M
Carben cu Fo | Cr | Mo | tat | Temper
c Co | Asoy| 400 latioy |akoy |asoy | AL [ guwre
Tomp.°F Mo | Mo 20Cu| 200 | 405 | 800 o | °F
-20 to 100 740 | 750 | 695 | €20 | 695 | 780 | 7SO0 | 7SO 780 720 | 720 70 600 | 360 | €00 | 720 | 720 750 100
200 €76 | 750 | 635 | 660 | 680 | 7SO | 730 | 715 780 400 | 620 60 $55 | 360 | §30 | 670 | €60 750 200
300 €55 | 730 | 640 68 0 $70 $25 | 360 | 495 | 640 | 625 730 300
400 €33 [705 | €20 708 35 480 | 615 | 600 708 400
500 600 | 64S | sas 4S 505 475 | 595 | Se0 665 500
600 550 | €05 | 833 480 475 | 875 | S7S §0S 00
€50 635 | #80 | 825 48S 475 | 65 | S70 $90 50
700 %35 | $70 | 820 455 475 | 555 | S65 570 700
ig $0S | 503 | 473 aas 470 | 830 | 530 30 750
410 | 410 43 460 | 510 | 508 510 800
50 270 425 50
00 170 a1s 900
50 105 243 50
1000 80 335 | 350 000
1050 290 | 338 1050
1100 225 | 290 1100
1150 170 | 245 1180
200 130 | 205 1200
1250 100 { 160 1250
1300 NOTES: 90 {120 1300
1350 1. Ratings shown apply to other material sroups whers 50 1y 1350
1400 column dividing o so| 78 as ] ss 1400
1% 2. Provisions of Section 2 apply o st ratings. ol 2| @ 1450
1500 3. See Temperaturs Notes for alt Materlal Groups. s | e 25| 25 1500
TABLE 2-400 CLASS 400 PRESSURE-TEMPERATURE RATINGS
Pressures are in pounds per square inch, gage {psig)
Met1Geowp [ 11| 12[ 3] a5 1] voftnaruf 21222324 26 [2s J2z7[ar[a2[aa Jas [ae[a7 [as
Metarisk e
Fe N[N
Mo Cu Cr Fe Ni Nic-
Carben Cu Fo | Ce kol | Tomper-
N Cb |ANoy | 400 {Aloy [Aliy [ANoy | AF | sture
Tomp. °F 20cs| 200 | 405 | €00 B2 (loys | °F
20 to 100 1000 | %25 | 825 800 | 480 | 800 | 960 1000 100
200 1000 | 875 | 780 740 | 480 | 705 s 1000 200
300 70 | 8sc | 730 700 | 480 | 660 |8SO | 830 70 300
400 40 | a25 | 708 [~ | #s0 | 635 |820 {800 240 400
500 a8 | 778 635 | 790 | 770 (] 300
€00 s0s | 710 | 10 0 | 635 | 765 | 765 803 00
€50 785 | 695 | 600 €35 750 | 760 788 €50
r00 755 | €90 | 600 635 | 740 | 750 758 700
2589 70 | 630 | 890 .28 710 750
800 850 | 520 | a9s 410 €75 200
50 35S 50
00 230 200
30 140 50
1000 70 1000
1050 1080
1100 1100
1150 1150
1200 1200
12350 1250
1300 NOTES: 1300
1380 1. Ratings shown apppy 10 other material groups where 885 | 140 110 1330
1400 ".‘ &5 | 100 30 1400
1450 ratings. as 0 122 14350
1500 1 See Tamperature Notes for alt MA-HGM 30 5 S0 1800
TABLE 2-600 CLASS 600 PRESSURE-TEMPERATURE RATINGS
Pressures are in pounds per square lach, gege (peig)
Mot Growe 11 J12T 13 1A T s 17 1o [1v0[vra]1aaf 21 [22 23 [24] 28 [26 [27 [ 21 [ 32 [ 34 (26 [3e [ a7 [ 38
Metoria ™
Fe N Ni Ni
Carton %Ce- Mo Cu | C | Fo | NI |Nie
c el 2 ] Cu Fo | C kel | Tomper-
- Cb {ANoy| 400 [ANay]Atloy Al ature
Temp. °F KMo| Mo | %Mo | Mo 20Ch| 200 | 406 00| 82 ftoys | °F
~20 to 100 1480 {1800 | 1390 1380 1800 | 1500 1200 720]1200 {1440 | 1440
200 135011300 ] 1318 1360 1428 | 1430 1115 72011055 {1343 {1325 ::g: ;x
300 1315 (1453 | 1278 1308 1345|1358 1045} 720 990 [1275 1250 1438 300
400 1270 | 1410 1238 1200 1318 | 1298 1 720] 983 {1220 |1200] 1420 pres
500 1200 | 1330 1168 1245 128511280 720 950 {1185 (1183
s00 1095 [ 1210 1068 1210 720 950 |1145 {1145 :::: ::
450 1075|1175 | 1045 1178 950 11130 (1140 1178 &30
700 1068 | 1135 | 1035 1138 #30 |1115 11130 1135 700
130 1010|1010 94as 1068 235 1068
00 02351 #25| 700 1018 I:S 1015 :::
8350 $35 1243 50
00 343 900
30 208 560 ess ”%0
1000 105 330| 428 836 1000
1050 90 400 1050
1100 228 1100
1150 205 150
1200 110 :ZW
1250 1250
1300
NOTES: 1300
1350 1. Ratings shown spoly o other materlal rouss whers 1350
1400 umn Hines are omitted, 1400
1450 2. Provisions of Section 2 spPlY to Ill ratings. 1asn




TABLE 2900 CLASS 900 PRESSURE-TEMPERATURE RATINGS

Pressures are In pounds per square inch, gage (peig}

Met1Group [ 1.9 [ 12 |13 [ 14 [18] 17 [vs [st0[vas[vaf2r [22 (232426 [26 J27 a1 |32 |24 [as|ae[27]3s
Matarisls [
Fe NN
Carbon WCr Mo Cu | Cr | Fe | Ni [Nic
%Mo | 1 o Fo | Cr | Mo [ kal | Tomper-
N € |NiCr [1%Cr-|2%Cr | 6Cr- | 9Cr- | Type | T Type Cb (ANoy| 400 |Alioy (ANoy [ANoy| Al | emere
Temp. °F %Mo [ Mo [X%Ma [ 1Mo %Mo | 1Mo | 304 | 318 300 | 310 |20Cs. 405 | 600 | 300 | B2 | loys F
-2010 100 12220 [ 2250 [ 2085 1850 | 2085 2250 (2250 ( 2280 | 2250 2160|2260 |2000{ 2160] 2160 2015 J1s00| 1080| 1800|2160 2160| 2250 100
200 2025 | 2250 (1970 | 1685 | 2035 2250 2150 2250 1818 1080| 1503 | 2015 1990 2250 200
300 70 | 2183 | 1815 | 1640 | 1955|2185 2030] 2188 1708 1080( 1485 [1915| 1870} 2108 00
<00 1900 {2115 | 1850 | 1583 | 1920{ 2118 14| 2118 J1410{ 1840 1240 1408|1668 | 1600 1080| 1435 | 1843|1000} 2115 00
500 1795 {1995 (1745 (1495 | 106s! 1995 | 19281 10201 1096 J1310{ 1428 2248} 1375|2088 | 1820 1080] 1435 1780 1735 1998 s00
00 1640|1815 [ 1600 (1370 1815 1245|1338 {1000 | 1310( 1478 242 1080] 1435 | 1720[ 1720| 1813 %00
€S0 16101765 | 1670 (1345 1765 1330|1050 | 1200| 1440 1398 =1 1435 | 1690[ 1705 1765 50
700 1600 {1708 | 1335 (1345 1708 1295 {1030 1260| 1408 | 2370 1435|1670 2690 1708 700
S 1510|1510 1420 | 1328 1598 1270 | 1010 | 1245| 1388 1340 1405 1595 7%0
e -l A R 1248 1975 1520 200
5o sos 1215 50
200 DTt 1180 200
950 310 843 1030 1160 250
1000 155 493 s40 1090 1000
1030 L ses 10800 1050
1100 2% 1100
1150 828 11350
1200 620 1200
1250 s4s 1250
1300 NOTES: a10 1300
1350 1. Ratings shown apoly 1o other material rous whers 18| 310 24s| 205{ 178| 238 1350
1400 column dividing Iines are omitted. 148 225 188{ 1851 138| 1es 1400
1450 2. Provisions of Section Z apply 10 ail ratings. 108} 175 145| 125 %} 115 1450
1500 3. See Temparature Notes for ait Materlai Groups. 70} 125 118]| 108 70 70 1500
TABLE 2-1500 CLASS 1500 PRESSURE-TEMPERATURE RATINGS
Pressures are in pounds per square inch, gage (psig)
MetiGrowp | 11 12 [ 13 [ta 15[ vz [wefro]ras]ref21 222324 26|26 270212234 |36[36]27] 38
Materiats [
Fe Mo { Ni | Ni
Carbon #Ce- Type Mo Cu {Cr [ Fo [ Ni [ Nie
%Mo | 1 3041, | Types cu Fo [ Cr | Mo | ket | Temper.
€ |Ni-Cr-[1%Ce-{ 2KCr- | 6Cr- | 9Cr- [| Type | Type [Type | Type| 347 |Type[Type| Cb |Aioy| 400 [Alloy)ARay [Alioy| AL | sture
Mo [ Ma | %Mo | TMa |%Mo | 1Mo m 309 | 310 |20cu( 200 | 406 (600 | 800 | B2 | tovs | °F
3705 | 3750 | 3470 | 3085 [ 3470 | 3750 | 3750 | 3750 3750 3600} 3600 2360 00 | 3000 |3600| 3600 3arse 100
3375] 3750 3200 {2010 [ 3395} 3750 { 3560 [ 3580 [ 3750 s0s0{ 3160 | 3025 2785 1800|2640 (3360|3310 | 3730 200
3280 3640 | 3190 | 2735 | 3260 3640 | 3363 | 3345 | 3640 2725 20401 asas 2615} 18002470 3190 3120| 3640 300
3170|3530 3085 | 264513200 3530 | 3. 3240 3830 2470| 2770 2663 1800 | 2390 {3070 3000 3830 400
2995 3325 | 2910 | 2490 | 3105 | 3325 | 3210/ 3200 1 3328 2200/ 2590 | 2520 1800|2375 |2965 [ 20901 3325 500
2735 3025 | 2665 {2205 3028 2183) 2460 2290 2870 3025 600
2683 | 2940 | 2615 {2245 2940 2135{ 2400 [ 2330 2045 | 2940 €50
2665 | 2840 2590 | 2245 2840 2100{ 2340 | 2200 2375 |2705| 2020 | 2840 700
2320| 2520 2365 | 2210 2660 2075|2208 | 2230 2340 |2660| 2650| 2660 750
20601 2060 | 1955 | 1850 2540 2485 | 2540 2065| 2200 2170 2290 {2540 2535 2540 800
1340 2435 2195 | 2435 2040| 2220 2128 50
[ 2243 1765|225 [~ |2030| 2160 2073 200
250 515 1405|1718 1088 1305|1850 1930} 1930 1930 950
1000 260 225|1065 | 1115|1340 | 960 | 1460 1610( 1820 1785 1820 | 1680 1750 1000
1050 9as| sss| 995 | 208| sasf1s4s|1800 1730] 1800 {1460 | 1663 1050
1100 480| s65 | S1S| S€5|12851610 1510| 1610 {1115 | 1460 1100
1150 260( s15 | 34s| 3sof ssof1370 1185|1370 | se0 1238 1150
1200 170| 275 | 225] 26ofl 7701030 #10| 858 1200
1250 $s0| 910 03| €18 12350
1300 NOTES: 410{ 6es 80| 4¢3 1300
1350 1. Ratings shown 2ppty to other Material groups where 10| sis 410 348 1350
1400 column dividing lines are omitted. 240 380 10| 233 1400
1450 2. Provisions of Section 2 200ty 1o all catings. 170| 290 240f 208 1450
1500 3. See Temperature Notes 1or alt Materlai Groups. 120( 208 190] 170 1500
TABLE 2-2500 CLASS 2600 PRESSURE-TEMPERATURE RATINGS
Pressures are in pounds per squars inch, gege (psig)
Meti Growp | 1.4 [ 12 [ 13 [ 1A [ 48 [ 17 [18 [1.6 [ras [1aafai[ 222324 |28 |26 |27 fa1] 32| 34 |26 126 ;37 |38
Materisls cr
Fe L] Nio-
ol Type Me Cu |G |Fe N | kel
- Carbon %Mo ! 1 %gl_g.._ Types Cu [Nickell ANoys| Fs  {Cr Mo | A1 [Tomper-
T ¥ ¢ Inice-] 1xcr| 2%cr | 8Ce- |9Cr-fryps | Typs (Yype [Tvpe | 347 [Type | Type] Cb | Aov} 400 [ANoy |ANay | Afioy | loys| eture
o Mo | Mo | %Mo 1:18Ma | %Mo | TMa]304 |3168 {316t | 321 | 348 | 300 | 310 J20CH 200 406 (600 |00 | B2 F
2010100 | 6170| 6250 [s765 |s148| 5785|6250 6250 fe2s0  «250  e00o| 6000 |5000| s000] 60001 8600  |s00q 3009 5000 | 6000 €250 100
200 | 8625 6250 [5470 {aca0| 5660|6250 |$930 [s96s  e250  [s000| S160{ 4220{ 5080] 5300| $040  J4s4al 3000t 4400|5600|8520| €250 200
300 | 5470 €070 |5315 [4560( 5435|6070 5608 (5640 6070  Jesoo| a6602700| as40] 4v00| 4740 Jased 300d 4120{83220|8200; 6070 300
400 | s260{ 5880|5145 |es0s|5330|see0 |sass [s400  seso  3920] 4200|34c0]|4120| 4620{ 4as0 FT| 3000 3ve0|5120{8000| see0 400
s00 | 4990|8340 |4asa{a1sol siso|ssan lsaso Is3z0  ssa0  Jasso| anae sa20| a320| 4200 2000 3960 |4se0|s020] sS40 500
60 | 4560|5040 |4aso [ ss0s s 3450{ 3760 3640 a100( 3080 2960 | 4780|4780 0 0
€50 | 44754903 |4355 | 3740 3700 3560/ 4000| 3880 3960 4700(4750|  4v0s €50
700 | 4440|4730 {4320 (3740 3600 | 2660 { 3500| 3900| 3800 3960 4640|4700 4730 700
750 _ | 4200|4200 | 3945 [ 3685 520 3460 3840|3720 2900 a3 730
3430} 3430 | 3260 | 3085 2440 3800 3620 3820 4230 00
150 2230 01 3400( 3700| 3840 850
200 1430 3200| 3280 lll‘D 2600 3460 900
ss0 260 2345 | 2060 3120| 3220 2220 3220] 3220 0
1000 430 1370]1770 2683 3030 2970( 3030 | 2000 { 2018 1000
1050 1570 2570] 3000 2885 3000 | 243012770 1050
1100 2145 2683 2618 2695 | 1860 | 2430 1100
1150 1630] 2208 1970 2208 ] 1430 2060 1150
1200 1205| 1715 1918} 1430} 1088 | 1713 1200
1250 ns| 1518 1030 830|1348 1220
130
1300 | yores. a8 1148 770| ee0| 1000
1350 1. Ratings shown spply to other material groups where 15| 860 s70| 488y sso 1350
1400 cotumn alviding llnes are omitted. a00| €30 aso| 27| 4sa 1400
1450 | 2. Provisions of Section 2 40Py to ak ratings. 205] 483 400 243{ 2¢0| 218 1430
1500 | 3. See Tempecature Notes for all Matertal Groups. 200( 345 a1s| 28| 200| 200 1500




