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Temperature Limits for Common Metals

FhE e — i bR i
°F °C °F °C
304 SS -320 -195 1400 760 304
316L SS -150 -100 1400 760 316L
321 S5 -320 -195 1400 760 321
347 SS -320 -195 1700 925 347
BN -40 -40 1000 540 CRS e
20CB-3 (34 -300 -185 1400 760 A-20
HASTELLOY®B 2 -300 -185 2000 1090 HAST B
HASTELLOY®C 276 -300  -185 2000 1090 HASR C RN
INCOLOY®800 -150 -100 1600 870 IN 800 At
INCOLOY®600 -150 -100 2000 1090 INC 600 —
INCOLOY®X750 -150 -100 2000 1090 INX
MONEL®400 -200 -130 1500 820 MON
B 200 -320 -195 1400 760 Ni
e RN L e

Temperature Limits for Filler Material

e Minimum Vaximum SRR e bric
°F ° C °F °C
304 SS -350 -212 2000 1090 CER _
316L SS 350 -212 950 510 F. G. Ve
321 SS -400 240 500 260 PTFE Fe
347 SS -324 -198 1022 550 ASB ke
b AEANEA

B AR AC A B G R T i, JEAMRER T S A 5

g HARM L, T
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BOLT i D1
¥~ Hlnner Ring
+—D:2

TSA TSB “—  Ds
e WIR/ N 12 Lanrge Male and Female Small Tongue and Groove Large Tongue and Groove
J&F 150-1500# 150-1500% 150-2500% 150-2500%
NPS D1 P4 D2 4ME D3 P2 D2 W% D3 % D2 A% D3
/2" 14.3 25.4 34.9 25. 4 34.9 25. 4 34.9
3/4” 20.6 33.3 42.9 33.3 2.9 33.3 2.9
1 27.0 38. 1 50. 8 38. 1 7.6 38. 1 50. 8
1-1/4" 34.9 7.6 63.5 7.6 57.2 7.6 63.5
1-1/2" 1.3 54.0 73.0 54.0 63.5 54.0 73.0
2 52.4 73.0 92. 1 73.0 82.6 73.0 92. 1
2-1/2" 63.5 85.7 104. 8 85. 7 95.3 85.7 104. 8
3 77.8 108. 0 127.0 107. 8 117.5 108. 0 127.0
3-1/2" 90.5 120. 7 139.7 120. 7 130. 2 120. 7 139.7
4 103. 2 131.8 157. 2 131.8 144. 5 131.8 157. 2
5 128. 6 160. 3 185.7 160. 3 173.0 160. 3 185.7
6” 154. 0 190. 5 215.9 190. 5 203. 2 190. 5 215.9
8” 203. 2 238. 1 269.9 238. 1 254.0 238. 1 269.9
10” 954.0 285.8 323.9 285. 8 304.8 285.8 323.9
12" 303. 2 342.9 381. 0 342.9 362. 0 342.9 381. 0
147 342. 7 374.7 412.8 374.7 393.7 374.7 412.8
16” 393. 7 425.5 469.9 495.5 47.7 425.5 469.9
18” 444.5 489. 0 533.4 489. 0 511.2 489. 0 533.4
20" 495.3 533.4 584. 2 533.4 558. 2 533.4 584. 2

24" 596. 9 641. 4 692. 2 641. 4 666. 8 641. 4 692. 2



EREGEF RFR

4 #-Outet Ring

‘3.2 4.5¢ 32* [ B %////
1-<#<<<<<< -'««<<<«< - // BOLT PF P IIT ST I T TS /// — D1
1 1. t | ////““-q"qJ"-!nner Ring
3
TSC TSD « Ds
VE2E RG] 150# 30# 400#
NPS D1 D2 D3 D4 D1 D2 D3 D4 D1 D2 D3 D4
1/2” 4.2 19.1  31.8 47.8  14.2  19.1  31.8  54.1 - - - -
3/4 20.6  25.4  39.6 57.2  20.6 25.4 39.6  66.8 - - - -
I 2.9 31.8 47.8  66.8  26.9 31.8 47.8  73.2 - - - -

1-1/4" 381 | 47.8  60.5 76.2  38.1 47.8  60.5  82.6 - - - -
1172”445 | 541 69.9  85.9  44.5 541  69.9  95.3 - - - -
2" 55.6  69.9 | 85.9 1049 55.6  69.9 85.9  111.3 - - - -

2-1/2" 66.5 82.6 98.6 124.0 66.5 82.6 98.6  130.3 - - - -

3 81.0  101.6  120.7 @ 136.7 @ 81.0 101.6 120.7 149.4 - - - -
4 106.4  127.0 149.4 174.8 106.4 127.0  149.4 181.1  102.6 120.7 149.4 177.
5 131.8  155.7  177.8 196.9 @ 131.8 155.7  177.8 215.9 | 128.3 | 147.6 | 177.8 @ 212.
6” 157.2  182.6  209.6 222.3 157.2 182.6 209.6 251.0 | 154.9 | 174.8 | 209.6 = 247.
8” 215.9  233.4 263.7 | 279.4 @ 215.9 233.4 263.7 308.1 205.7  225.6 263.7 304.
10” 268.2  287.3  317.5 | 339.9 @ 268.2 287.3 317.5 362.0 255.3  274.6 317.5  358.
12" 317.5  339.9  374.7 | 409.7 @ 317.5 339.9 374.7 422.4 307.3 @ 327.2 374.7 419.
147 349.3  371.6  406.4 | 450.9 @ 349.3 371.6 406.4 485.9 @ 342.9 @ 362.0 406.4 < 482.
16” 400.1 422.4 463.6 | 514.4 = 400.1 422.4 463.6 539.8 389.9  412.8 463.6 536.
18” 449.3  474.7  527.1 | 549.4  449.3 474.7 527.1  596.9  438.2  469.9 527.1 = 593.
20" 500.1  525.5 577.9 | 606.6 @ 500.1 525.5 577.9 654.1 489.0  520.7 577.9 @ 647.

247 603.3  628.7 685.8 | 717.6 @ 603.3 628.7 685.8 774.7 590.6 @ 628.7 685.8 = 768.
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I 1) 45}
T-ﬁ««« F

TSC

600#

D1 D2 D3

14.2  19.1

20.6  25.4 39.6

26.9 31.8 47.8

38.1 47.8 60.5

44.5 54.1 69.9

55.6  69.9 85.9

66.5 82.6 98.6

78.7 101.6 120.7

102.6 120.7 149.4

128.3 147.6 177.8

154.9 174.8 209.6

205.7 225.6 263.7

10”

255.3 274.6 317.5

197

307.3 327.2 374.7

147

342.9 362.0 406. 4

16”

389.9 412.8 463.6

18”

438.2 469.9 527. 1

20"

489.0 520.7577.9

24”

590.6 628.7 685.8

3.24
4
TSD

D4 D1 D2
54.1 - -
66.8 - -
73.2 - -
82.6 - | -
95.3 - -
1.3 - -
130.3 - -
149.4 - -
193.8 102.6 120.
241.3 128.3 147.
266.7 154.9 174.
320.8 205.7 222.
400.1 255.3 276.
457.2 307.3 323.
492.3 342.9 355.
565.2 389.9 412.
612.9 438.2 463.
682.8 489.0 520.
790.7 590.6 628.

900#

D3

7 149.

6 177.

8 209.

31 257.

4 311.

9 368.

6 400.

8 457.

6 520.

7 571.

7 679.

//

D4

4 206.
8 247.
6 289.
3 358.
2 435.
3 489.
1 520.
2 574
7 638.
5 698.

5 838.

4 ¥-Outet Ring

Y,

VETTTT I T TIFTIFTIH e D 1
¥~ |4 Hinner Ring
*“—D:2
+—Ds3

+ Da

olia
BOLT

1500#

D1 D2 D3 D4 D1

14.2 31.8  63.5 14.2

20.6 39.6  69.9  20.6

26.9 47.8  79.5 1 26.9

60.5 88.9 33.3

69.9 98.6 41.4

52.3 85.9 143.0 52.3

63.5 69.9 98.6 165.1 63.5

78.7 92.2 120.7 174.8  78.7

117.6 149.4 209.6 97.8

124.5 143.0 177.8 254.0 124.5

147.3 171.5 209.6 282.7 147.3

196.9 215.9 257.3 352.6 196.9

246.1 266.7 311.2 435.1 246.1

292.1 323.9 368.3 520.7 292.1

320.8 362.0 400.1 577.9 -

368.3 406.4 457.2 641.

425.5/463.6 520.7 704.9 -

476.3 514.4 571.5 755.

577.9 616.0 679.5 901.7 -

D2

19.

25.

31.

39.

47.

58.

69.

92.

117.6

143.

171.

215.

270.

317.

2500#

D3

4 39.6

8 47.8

6  60.5

8 69.9

7 85.9

9 98.6

2 120.7

0 177.8

5209.6

9 257.3

5368.3

149. 4

D4

69. 9

76. 2

85.9

104.9

117.6

146. 1

168. 4

196.9

235.0

279. 4

317.5

387. 4

476. 3

549. 4



EREGEF RFR

4.5}

2R

TSA

15

20

25

32

40

50

65

80

100

125

150

200

250

300

350

400

450

500

600

700

800

900

1000

D2min

128.5

154.5

182.5

238.5

291.5

342.5

394.5

445.5

496. 5

548. 5

648. 5

750. 5

855.5

960. 5

1060. 5

/) ur 7////A

BOLT

«—D2
D3

AFRIE ] PN, MPa (bar)
2.5(25) J& 4. 0(40)

D3max T D2min
24.5
32.5
37.0
- - 46.5
53.0
72.0
84.5
107.0
149.5 131.0
175.5 159. 5
203.5 189. 5
259.5 237.0
312.5 285.0
363.5 3.2 342.0
421.5 373.5
473.5 424.5
523.5 488.0
575.5 532.5
675.5 640. 5
777.5
882.5
4.5
987.5
1093. 5

LI EHUTUE SN

Y352 T B %

1 5. 0MPand, gt i 4 1y BERE Ry

4.5mmzk L I

D3max

36.0

44.0

64. 5

74.0

106. 0

128.0

158.5

187.0

217.0

271.0

325.0

382.0

414.0

471.0

534.5

585. 5

693. 5

5.0(50), 10. 0(100), 15. 0(150) /% 25. 0(250)

T

4.5



EREGEF RR

T1
SRR

N
=S
(=

15

20

25

32

40

50

65

80

100

125

150

200

250

300

350

400

450

500

600

700

800

900

TSB

2.5(25) X 4. 0(40)

Dlmin

15.

19.

24.

30.

39.

45.

56.

72.

84.

108.

133.

160.

209.

262.

311.

355.

406.

452.

508.

610.

710.

811.

909.

0

0

0

+

//

D2min

23.

27.

33.

40.

49.

55.

67.

83.

96.

122.

147.

176.

228.

282.

331.

374.

425.

476.

5217.

634.

734.

835.

933.

6

6

6

U b
BOLT

D3min

36.

40.

47.

55.

66.

72.

86.

103.

117.

144.

170.

200.

255.

310.

360.

405.

458.

512.

566.

675.

T78.

879.

980.

4

4

4

S

H——Da

NFRJE S PN, MPa(bar)

Dlmin

14.3

20.6

27.0

34.9

52.4

63.5

77.8

103.0

128.5

154.0

203. 2

254.0

303.2

342.9

393.7

444. 8

495. 3

596.9

+— D1
4 ¥-Inner Ring
2

D2min

18.7

25.0

44.1

50. 4

66. 3

79.0

94.9

120. 3

147.2

174.2

225.0

280. 6

333.0

364.7

415.5

469. 5

520. 3

625.1

WMk s

5.0(50), 10. 0(100), 15. 0(150) X 25. 0(250)

D3min

32.4

40.1

48.0

60. 9

70. 4

86. 1

98.9

121.1

149.6

178.6

210.0

363.9

317.9

375.1

406. 8

464. 0

527.5

578.3

686. 2

1 1E L 5. OMPaltt, dt 13 1 N
4 5mmak Bl |-

T1 T
2.0 3.2
& &
3.0 4.5
3.0 4.5
& &
5.0 6.5
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TSC )@ gL 7 Gis R IR LD

$32 4.5§

L

il t

TSC

/Z_\\
i
i}
P 2.0(20)
DN D2min  D3min D4min
0 _ -
15 18,7 324 465
20 26.6  40.1  56.0
25 32,9 480 65.5
32 456 60.9 75.0
40 536 70.4  84.5
50 ' 69.5 86.1 102.5
65 82.2  98.9 1215
80 1012 121.1 134.5
100 126.6 149.6 172.5
125" 153.6  178.4  196.0
150 180.6  210.0 221.5
200 ' 931.4  263.9 278.5
250 986.9  317.9  338.0
300 ' 339.5  375.1  408.0
350 1 371.1  406.8  449.0
400 421.9  464.0 513.0
450 1 4759 527.5  548.0
500 526.7 578.3  605.0
600 ' 631.4 686.2 716.5
700
800
900

/7

e

BOLT

NS

EEFELEFEELEESLEEEL

#F¥-Qutet Ring

2.5(25)
4. 0(40)

D2min

23.

217.

33.

40.

49.

55.

67.

83.

96.

122.

147.

176.

228.

282.

331.

374.

425.

476.

527.

634.

734.

835.

933.

6

6

D3min

36.

40.

47.

55.

66.

72.

86.

103.

117.

144.

170.

200.

255.

310.

360.

405.

458.

512.

566.

675.

T78.

879.

980.

4

4

D

2.5
(25)

D4min D4min

48.

53.

63.

73.

84.

94.

109.

129.

144.

170.

196.

226.

286.

343.

403.

460.

517.

567.

627.

734.

836.

945.

1045.0

0

0

SRS R LITU R iR

Flik

‘_Dz 1 h S, W, i s s JiE A
Ds 4.|5|r.nn{|f!-§ JLZ'IZSI:QMPal f, it i) ]
D4
AFRE J1 PN, MPa (bar)
; (ﬁgyigkﬁtg) 5.0 10.0 15.0 25.0
4 o 1 1 2
(40) 95. 0(250) (50)  (100) (150) (250)
D2min D34min D4min D4min D4min D4min
18.7 32. 4 52.5 62.5
1%
25.0 40. 1 64.5 & 69.0
31.4 48.0 710 77.5 N
$i PN
44. 1 60. 9 80. 5 87.0 9.5
5.0
PN" 50,4 70.5 | 94.5 97.0
(25)
95  66.3 86.1  109.0 (50) 141.0
79.0 98.9 129.0 163.5
(25)
94.9 121.1 | 148.5 166.5 173.0
120.3 = 149.6 | 180.0 192.0205.0 208.5
147.2  178.5 | 215.0 1240.0246.5 253.0
174.2  210.0 | 250.0 265.0287.5 281.5
293.0 225.0 @ 263.9 | 306.0 319.0357.5 351.5
355.0 280.6 = 317.9 | 360.5 399.0434.0 434.5
420.0  333.0 @ 375.1 | 421.0 456.0497.5 519.5
477.0  364.7 = 406.8 | 484.5 491.0520.0 579.0
549.0 415.5 = 464.0 | 538.5 564.0574.0 641.0
574.0 469.5 | 527.5 | 595.5 612.0638.0 702.5
631.0 520.3 = 578.3 | 653.0 682.0697.5 756.0
750.0 625.1 = 686.2 | 774.0 790.0837.5 900.5

2.03.2

3.04.5

3.04.5

& &

5.06.5



>

BN 2

DN

15

20

25

32

40

50

65

80

100

125

150

200

250

300

350

400

450

500

600

700

800

900

EREGEF RFR

TSC 4@ guLedh fy Gy AR

4 T-1: /s
TSD
2.0(20)

Dimin D2min D3min D4min Dlmin
- - - - 15.0
14. 3 18.7 32.4 46. 5 19.0
20. 6 26. 6 40. 1 56.0 24.0
27.0 32.9 48.0 65.5 30.0
34.9  45.6  60.9 75.0 @ 39.0
41.3  53.6 | 70.4 @ 84.5 45.0
52.4 = 69.5 = 86.1 @ 102.5 56.0
63.5  82.2  98.9 121.5 72.0
77.8 101.2  121.1  134.5 84.0
103.0 126.6 149.6 172.5 108.0
128.5  153.6 178.4 196.0 133.0
154.0 | 180.6 210.0 & 221.5 160.0
203.2  231.4  263.9 278.5 209.0
254.0  286.9 317.9 338.0  262.0
303.2  339.5  375.1 408.0  311.0
342.9  371.1 | 406.8 @ 449.0 355.0
393.7  421.9 | 464.0 513.0 406.0
4445  475.9 | 527.5  548.0 452.0
495.3  526.7 578.3  605.0 508.0
596.9 631.4 686.2 716.5  610.0
710.0

811, 0

909. 0

4+ H-Outet Ring
VELEFTFILELEIIIL S Wé -~ D’
¥~ s filnner Ring
D2

oY S

BOLT

b 1 o LU P 7 e 3 (7 7 e

2 e J) LS. OMPalt], it i L1

D3 4.5mmik L |
+ D4
AFRE F7 PN, MPa (bar)
2.5(25) 2.5 . (15(;00)(5105).’01(01'500) 5.0 10.0 15.0 25.0
4.0(40) (25)  (40) %5, 0(250) (50)  (100) (150) (250)
D2min D3min D4min D4min Dlmin D2min D34min D4min D4min D4min D4min
23.6  36.4  48.0 - - - - -
27.6  40.4  53.0 14.3 18.7  32.4  52.5 62.5
33.6  47.4  63.0 20.6  25.0 40.1 64.5 % 69.0 &
40.6  55.4  73.0 27.0 314 48.0 71.0 77.5 PN
- PN
49.6  66.4 84.0 34.9 44.1 60.9  80.5 87.0 o 5
55.6 724 9.0 PN 413 504 705 945 0 970 5
67.6  86.4 109.0 95 52.4 66.3 86.1 109.0 (50) 141.0
83.6  103.4  129.0 5 63.5 79.0 98.9  129.0 163.5
96.6  117.4  144.0 77.8 949 121.1 148.5 166.5 173.0
122.6  144.4  170.0 103.0 120.3 149.6 180.0 192.0205.0 208.5
147.6  170.4  196.0 128.5 147.2 178.5 215.0 240.0246.5 253.0
176.6  200.4  226.0 154.0 174.2 210.0  250.0 265.0287.5 281.5
228.6 255.4 286.0 293.0 203.2 225.0 263.9 306.0 319.0357.5 351.5
282.6 310.4 343.0 355.0 254.0 280.6 317.9 360.5 399.0434.0 434.5
331.6  360.4 403.0 420.0 303.2 333.0 375.1 421.0 456.0497.5 519.5
374.6  405.4  460.0 477.0 342.9 364.7 406.8 484.5 491.0520.0 579.0
425.6  458.4 517.0 549.0 393.7 415.5 464.0 538.5 564.0574.0 641.0
476.6  512.4 567.0 574.0 444.5 469.5 527.5 595.5 612.0638.0 702.5
527.6  566.4 627.0 631.0 495.3 520.3 578.3 653.0 682.0697.5 756.0
634.6  675.4 734.0 750.0 596.9 625.1 686.2 774.0 790.0837.5 900.5
734.0  778.5 836.0
835.0  879.5 945.0
933.0  980.5 1045.0

T1 T

2.03.2

3.04.5



EREGEF RFR

DIN 7 #7E

¥3.2 4.5 3.2}
T-ﬂ«(««« 5 I (009 -?
TSC TSD
AR D3
B D2
PN10-PN40  PN64-PN250

DN

10 18 24 36 36
15 24 30 42 42
20 27 33 47 47
25 34 40 54 54
32 44 50 66 66
40 51 57 73 73
50 59 69 87 87
65 73 83 103 105
80 87 97 117 121
100 114 124 144 148
125 140 150 172 176
150 168 = 178 200 204
2000 189 199 225 231
250 920 230 256 262
300 269 279 307 315
350 319 329 357 365
400 365 | 375 405 413
450 416 | 426 458 466
500 520 | 530 566 574
600 615 = 630 666 674
700 715 730 770 778
800 815 = 830 874 882
900 915 930 974 982
1000 1015 = 1030 1078 1086

4 #-Outet Ring
Ziray./ 7777,
BOLT | ovrvrrrereesil & +— D1

¥y Frlnner Ring

“—D2

— Da

+ D4

D4
PN1IO PN16 PN25 PN40 PN64

46 46 46 46 56 56

51 51 51 51 61 61
61 61 61 61 72 72
71 71 71 71 82 82

82 82 82 82 87 87

92 92 92 92 103 103
107 107 107 107 113 119
127 127 127 127 138 144
142 142 142 142 148 154
162 162 168 168 174 180
192 192 194 194 210 217
217 217 224 224 247 257
247 247 254 265 277 287
272 272 284 290 309 324
327 328 340 352 364 391
377 383 400 417 424 458
437 443 457 474 486 512
488 495 514 546 543 572
593 617 624 628 657 704
695 734 731 47 764 813
810 804 833 852 879 -

917 911 942 974 988 -

1017 1011 1042 | 1084 1108 -

1124 1128 1154 | 1194 1220 -

VE: PN100 A1 PN100 DL _E foyk 22 4B S48 1 20045 9 N sk,

AKRUER] I 18 F HG20610-97 KRk«

He bR .

PN100  PN160

56

61

82

103

119

144

154

180

217

257

284

324

388

458

PN250

67

72

83

109

124

154

170

202

242

284

316

358

442

538



