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THREE ECCENTRIC BUTTERFLY
VALVE PRINCIPLE
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Butterfly valve is a type of rotary valve that uses a disc shaped closing element to rotate 90 ° to open and close the valve. Butterfly valves have
the advantages of compact structure, light weight, small space occupation, relatively low resistance, and quick opening and closing. Butterfly
valve, as a type of valve used to achieve on/off and flow control in pipeline systems, is one of the rapidly developing valve varieties in the past
decade.

In addition to the traditional centerline structure, the butterfly valves produced by our company also have an advanced three eccentric metal
hard sealing structure. The valve body and valve seat are connected components, and the sealing surface of the valve seat is welded with heat-
resistant and corrosion-resistant alloy materials. The multi-layer soft stacked sealing surface is fixed on the butterfly plate. Compared with
traditional butterfly valves, this type of butterfly valve has the advantages of high temperature resistance, easy operation, frictionless opening
and closing, and compensating for sealing with increasing torque of the transmission mechanism when closing, improving the sealing
performance of the butterfly valve and extending its service life.

The butterfly valves produced by our company have been widely used in pipelines in industries such as petroleum, chemical, natural gas,
electricity, metallurgy, light industry, and water supply and drainage engineering, serving as valves for regulating flow and shut-off media.
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Sealing principle of triple eccentric butterfly valve (see Figure 1)
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The sealing principle of a three eccentric butterfly valve (see Figure 1) is that its “;’Lﬁ
three eccentricities are a, b, 8. Where a is Axial eccentricity represents the axial ar_— = __ia] T
distance between the rotation center of the butterfly plate and the sealing section ~—
of the butterfly valve; B is Radial eccentricity represents the radial distance
between the rotation center of the butterfly plate and the centerline of the valve
body; B is an angle Eccentricity represents the angle between the centerline of
the valve seat rotation and the centerline of the valve body.

=Rl A RE (W E2)
The working principle of the three eccentric butterfly valve (see Figure 2)
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The working principle of a three eccentric butterfly valve (see Figure 2) is that [&S A==}
when the butterfly valve is in a fully open state, the sealing surface of the butterfly 1 }

plate will completely detach from the sealing surface of the valve seat, and a gap h : 3 /
similar to that of a double eccentric butterfly valve will be formed between these “ ~ o
two sealing surfaces; Due to the presence of three eccentricities, a f 1 and f 2
angle is formed between the tangent of the rotation trajectory of the butterfly
plate sealing surface and the valve seat sealing surface (see Figure 2), allowing the
butterfly plate sealing surface to quickly detach or cut into the valve seat sealing
surface during opening and closing, greatly eliminating mechanical wear and
abrasion on the sealing surface.
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GB FLANGE, WAFER BUTTERFLY VALVE
(METAL SEAT, SOFT SEAT)
BEinZ=. WRRE(EEEH. NRSH)

PRI, BRI, OB, ST 8K, IR, 5%

RiHFH®

Design standards

« igithntE: GB/T 12238

- GEHEHEEE: GB/T 12221

o EREA=: GB/T 9113, JB/T 79, HG/T 20592
= WAERE: GB/T 13927

= Design standards: GB/T 12238

» Face to Face: GB/T 12221

= Flange end: GB/T 9113, JB/T 79, HG/T 20592
» Test standards: GB/T 13927

TERENE

Performance specifications

« MFRES: PNOG, 1.0,1.6, 2.5, 4.0MPa

» FoiRiLEE: PT09, 1.5 24, 3.8, 6.0MPa

o {[LEENAK: 0.6MPa

o IEFMR: K. RS, . BEEE GEEE
o [ERBRET: -29°C~425°C

* Nominal pressure: PNO.6, 1.0, 1.6, 2.5, 40MPa

* Shell test pressure: PT0.9, 1.5, 24, 3.8, 6.0MPa

* Low-pressure closure test: 0.6MPa

= Suitable medium: water, oil, gas, acetic acid,nitric acid
* Suitable temperature: -29°C~425°C

EEB {1 Material for main parts

HEER L] | A5
MATERIAL NAME ‘CARBON STEEL | STAINLESS STEEL

[EE Body WCB CF8 CF8M
7 Disc WCB CF8 CF8M
HEH Stem 13Cr 304 316

. . 304+ FEAER/ 304+ 1EEE/ 304+ 1a S/
FEE Seat Ring 304+Graphite 304+Graphite 304 +Graphite
1E# Packing ZMES/ Graphite FGRE/ Graphite FHMEE/ Graphite
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GB FLANGE, WAFER BUTTERFLY VALVE GB FLANGE, WAFER BUTTERFLY VALVE
(METAL SEAT, SOFT SEA (METAL SEAT, SOFT SEA
BTk, XEHERES. M) EiFE, MEEREREE. mmE)

PR, DKW, WM, 1R, K 18, 6%

3, H
Di33w-JiC PRVAFIEZX SRR R MERE L
Flange type multi-level metal hard seal butterfly valve

i)
CONNECI'ION DIMENSION(STANDARD)
[EVE] D643 D943 PN2.5MPa
H1 | A1 | B1 B2 | A2 | D1 [zd| b [ D1 | Z4

SMERT(B%E{H) EXTEMAL DIMENSION(CONSULT) ‘ R (g
I ~ psax |

65 112 115 370 180 200 625 245 72 530 250 255 185 145 418 185 145 818
80 14 120 380 180 200 645 245 72 565 250 255 200 160 818 200 160 818
100 127 138 420 180 200 675 355 92 600 250 255 220 180 8-18 235 190 8-22
125 140 164 460 180 200 715 355 92 640 250 255 250 210 818 270 220 826
150 140 175 555 270 280 800 355 92 705 300 315 285 240 822 300 250 826
200 152 200 760 400 425 850 250 170 775 300 315 340 295 12-22 360 310 1226
250 165 243 830 400 425 925 250 170 945 300 315 405 355 1226 425 370 1230
300 178 250 895 450 560 1035 450 220 1070 300 315 460 410 1226 485 430 1630
350 190 280 950 450 560 1070 450 220 1140 300 315 520 470 1626 555 490 16-33
400 216 305 1190 535 580 1190 450 220 1210 300 315 580 525 1630 620 550 1636

D343 D673 po43 450 222 350 1255 535 580 1250 650 280 1335 575 714 640 585 20-30 670 600 20-36

500 229 380 1305 535 580 1290 650 280 1415 575 714 715 650 20-33 730 660 20-36
600 267 445 1340 570 660 1455 850 380 1605 656 810 840 770 20-36 845 770 20-39
700 292 480 1520 750 550 1585 850 380 1844 656 810 910 840 24-36 960 875 24-42
800 318 530 1710 750 550 1700 1250 380 2040 656 810 1025 950 24-39 1085 990 24-48
900 330 580 1810 750 550 1865 1250 380 2255 785 863 1125 1050 28-39 1185 1090 28-48

- 1000 410 650 1960 900 750 2015 1250 380 2380 785 863 1255 1170 28-42 1320 1210 2856

Dg‘,’avFv.,%c.nk.vmjmsﬁﬁgﬁﬂgmm 1200 470 760 2250 1000 925 2250 1250 380 2640 785 863 1485 1390 3248 1530 1420 3256

Flange type multilevel metal hard seal butterfly vaive 1400 530 850 2435 1000 925 2886 1685 1590 36-48 1755 1640 36-62
1600 600 1030 2780 1000 925 3156 1930 1820 4056 1975 1860 40-62

/\E [ REOREN) SHERT(SH(E) EXTEMAL DIMENSION(CONSULT) EERTIREHE) 1800 670 1230 3020 1100 980 3421 2130 2020 4456 2195 2070 44-70

memn:- = EONNET NON DIMEREIINTANDARE) — | 2000 760 1350 3270 1100 980 3685 2345 2230 48-62 2425 2300 48-70

DIRMETER D343 | D673 | D943 L PNO.6MPa PN1.0MPa

HmMI!EBRIEF‘kmNG %m | a1 | B1 |L2] A H3 [ A3 (B3 | D [D1[2d| D [D1]

50 108 950 112 350 180 200 43 161 57 530 250 255 140 110 414 165 125 418 .

65 112 870 115 370 180 200 46 166 75 530 250 255 160 130 414 185 145 418 30 2

80 114 790 120 380 180 200 46 173 96 565 250 255 190 150 4-18 200 160 8-18 DgTBVFv 4OC‘P-R-V§F|J§£_£§ER£“‘EE§“H

Flange type multilevel metal hard seal butterfly valve

100 127 710 138 420 180 200 52 187 114 600 250 255 210 170 418 220 180 8-18

125 140 630 164 460 180 200 56 194 126 640 250 255 240 200 818 250 210 818 an 3 SMERT (SF(E) EXTEMAL DIMENSION(CONSULT) S

150 140 550 175 555 270 280 56 216 140 705 300 315 265 225 &-18 285 240 8-22
200 152 510 200 /60 400 425 60 256 164 775 300 315 320 280 818 340 295 §-22
250 165 470 243 830 400 425 68 286 205 945 300 315 375 335 1218 395 350 12-22

300 178 430 250 895 450 560 78 327 237 1070 300 315 440 395 1222 445 400 12-22 50 108 150 12 350 180 200 625 250 170 530 250 255 165 125  4-18
350 190 390 280 950 450 560 78 348 260 1140 300 315 490 445 12-22 505 460 16-22 65 112 170 115 370 270 280 625 250 170 530 250 255 185 145  8-18
400 216 350 305 1190 535 580 1210 300 315 540 495 16-22 565 515 16-26 80 114 180 120 380 270 280 645 250 170 565 250 255 200 160  8-18
450 222 330 350 1255 535 580 1335 575 714 595 550 16-22 615 565 20-26 100 127 190 138 420 270 280 675 250 170 600 250 255 235 190 822
500 229 310 380 1305 535 580 1415 575 714 645 600 20-22 670 620 20-26 125 140 200 164 460 380 420 715 450 220 640 250 255 270 220  8-26
600 267 290 445 1340 570 660 1605 656 810 755 705 20-26 780 725 20-30 150 140 210 175 555 380 420 800 450 220 705 300 315 300 250  8-26
700 202 270 480 1520 750 550 1844 656 810 860 810 24-26 895 840 24-30 200 152 230 200 760 400 425 850 450 220 775 300 315 375 320 1230
800 318 250 530 1710 750 550 2040 656 810 975 920 24-30 1015 950 24-33 250 165 250 243 830 400 425 925 450 280 945 300 315 450 385 12-33
900 330 230 580 1810 750 550 2255 785 863 1075 1020 24-30 1115 1050 28-33 300 178 270 250 895 A50 560 1035 650 280 1070 300 315 515 450  16-33
1000 410 210 650 1960 900 750 2380 785 863 1175 1120 2830 1230 1160 28-36 30 190 290 280 950 450 560 1070 €50 280 1140 300 315 580 510 1636
1200 470 200 760 2250 1000 925 2640 785 863 1405 1340 32- 33 1455 1380 32-39 400 216 310 305 1190 535 580 1190 650 280 1210 300 315 660 585  16-39
1400 530 190 850 2435 1000 925 2886 1630 1560 36-36 1675 1500 36-42 450 222 330 350 1255 535 580 1335 575 714 685 610 2039
1600 600 180 1030 2780 1000 925 3156 1830 1760 40-36 1915 1820 40-48 500 229 350 380 1305 535 580 1415 575 714 755 670 20-42
1800 670 170 1230 3020 1100 980 3421 2045 1970 44-39 2115 2020 44-48
2000 760 150 1350 3270 1100 980 3685 2265 2180 48-42 2325 2230 48-48 FEEEHT, H2, M3, LRIUTIRERPSSNE, Ao —iHuess, Snkaslmsmithnaniog,
SEEIIRH2200-3200mm 2 User's atention: Dimension of H1, H2, H3 in form can lengthen (long stem bu terfty valve) acording to customer’s requirements, thisprodu uct acorc
Note: offer vahe that normal diarmeter can reach ta2200-32006m ito short series generally, if need long series or special material should be mentioned while ordering,
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~ ZHANGONG VALVE GROUP EXPANDING VALVE BOUNDARIES CRAFTSMANSHIP AND CRAFTSUANS!

GB FLANGE, WAFER BUTTERFLY VALVE GB FLANGE, WAFER BUTTERFLY VALVE
(METAL SEAT, SOFT SEA (METAL SEAT, SOFT SEA
BTk, XEHERES. M) EiFE, MEEREREE. mmE)

D3#301-150LB C.PR.VEFFseries

HTER%PD%EI;PN(CO SULT) CDNNEC‘%&?&’JQ&%}NDARD)
| INCH ‘ MM N | INCH ‘ MM | INCH ‘
27 50 425 108 433 10 13.58 345 6.00 152 475 1205 362 92 4-19
3 80 4.50 114 492 125 1496 380 750 190 600 1525 500 127 4-19
4 100 5.00 127 570 145 1634 415 9.00 229 750 1905 6.19 157 8-19
5" 125 5.50 140 650 165 1791 455 10.00 254 850 216 732 186 8-22
6" 150 550 140 6.89 175 2145 545 11.00 279 950 2415 850 216 8-22
8" 200 600 152 826 210 2421 645 13.50 343 1175 2985 1062 270 8-22
BSDW ;ﬁ“‘f’\ﬂa"ge type 10" 250 6.50 165 984 250 2736 695 1600 406 1425 362 1275 324 12-25

12 300 7.00 178 11.24 285 3278 830 1900 483 1700 432 15.00 381 12-25
14" 350 7.50 190 12.60 320 3543 900 21.00 533 1875 476 1625 413 12-29
16" 400 8.50 216 1398 355 3858 930 2350 597 2125 540 18.50 470 16-29

iBiHEE 18" 450 874 222 149 380 4055 1030 2500 635 2275 578 2100 533  16-32
Design standards 20 S00 900 229 1634 415 4370 1110 2750 699 2500 635 2300 584 2032
o ; 24° 600 1050 267 1870 475 5137 1305 3200 813 2950 7495 2725 692  20-35
* RiHRAE API 609 * Design standards; API 609 30" 750 1150 292 2238 580 6003 1525 3875 985 3600 914 3375 857 2835
+ S5HIKAL ASMEB16.10 « Face to Face: ASMEB16.10 32 800 1250 318 2480 630 6240 1585 4175 1060 3850 978 3600 914 2842
o R ASMEB16.5 « Flange end: ASME B165 36" 900 1300 330 2677 680 6948 1765 4600 1168 4275 1085 4025 1022 32-42
» H23SFRAE API 598 » Test standards: AP| 598
TS D§#3W-300LB C.PR.VEFseries

Performance specifications preT A 4 R (5 e
N‘bﬁﬁﬁL 1';,"%*’;??%*'?4 smnﬂ’ﬂ%ﬁagﬁmcodsum | couN:c#o%F_thToﬁﬁinmm)

o« AFREH: Class 150/300 * Nominal pressure: Class 150/300 DIAMETER [ g i H1 =

* EiRidsE: PT3.0,7.5MPa » Shell test pressure: PT3.0, 7.5MPa lﬁ ﬁ & | Bk | =T | 2k | B ‘ K’.ﬁ ; £ | = ‘ =k INCH ‘

» (AR 06MPa . elovbEidsyset oM 3 80 709 180 535 136 1476 375 827 210 663 1685 500 127 822

o EENE: K. h5R. 5. R R # Suitable medium: water, oil, gas, acetic acid nitric acid 4 100 748 190 642 163 1693 430 1004 255 787 200 620 1575 822

- EREEE: -29°C~425°C = Su itable medium: -29°C~425°C 5" 125 787 200 6.69 170 1827 464 11.02 280 9.25 235 732 186 8-22
6" 150 827 210 6.93 176 1894 481 12.60 320 1063 270 850 216 12-22
8 200 906 230 870 221 2394 608 1496 380 1299 330 1063 270 12-26

10" 250 984 250 1055 268 2642 671 1752 M5 1526 3875 1276 324  16-295

' 300 1063 270 1146 291 3047 774 2047 520 1776 451 1500 381 16325

) ) 14" 350 1142 290 1319 335 3492 887 2303 585 2026 5145 1626 413  20-325

EFR{FHH Material for main parts 16" 400 1220 310 1406 357 3752 953 2559 650 2250 5715 1850 470 20355

HEER 18" 450 1299 330 1575 400 4051 1029 2795 710 2474 6285 2100 5335 20-355
ESHECHISE Sl 20 500 1378 350 1685 428 4550 1158 2815 715 2701 686 2299 584 24-355

{E){% Body ‘WCB CF8 CF8M 24" 600 1535 390 19.69 500 5126 1302 36.02 915 3201 813 27.24 692  24-42
30" 700 1693 430 21.22 539 5563 1413 3626 921 3374 857 3098 787  36-355
2247 Disc WCB CF8 CF8M 32" 800 1850 470 24.53 623 6303 1601 4150 1054 3850 978 3551 902  32-42

36" 900 2008 510 2555 649 6606 1678 4614 n7z 4287 1089 3976 1010 3245
40" 1000 2165 550 2839 721 7260 1844 5012 1273 4689 1191 4406 1119 40-45

T Stem 13Cr 304 316

5 " 304+ iR/ 304+ M=/ 304+ ZUEDSH/
EE Seat Ring 304+ Graphite 304 +Graphite 304 +Graphite
1E4: Packing FMAE/ Graphite E5HE/ Graphite ZMEE/ Graphite
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ZHANGONG VALVE GROUP EXPANDING VALNE BOUNDARIES CRAFTSMANSHIP AND CRAFTSMANSHIF

WAFER, FLANGE TYPE RUBBER WAFER, FLANGE TYPE RUBBER
LINED BUTTERFLY VALVE LINED BUTTERFLY VALVE
WK, E=IRRRE Tk, E=HIRRIRE

PR, DKW, WM, 1R, K 18, 6% FERMBARERR, RN, THEIM. TR, fE. 18, 5%

D115 -6/10/16/150Lb C.PR.VEFseries

ﬁ%ﬁﬁ% ‘ e %‘f-ﬁ Jsa? couueni%rﬁ 5%%%&!“ DARD)
DIAMETER | STRIfE [
2 50 43 63 306 110 4-14 125 4-18 125 418 1205 419
2172 65 46 70 321 130 414 145 4-18 145 418 1397 419
3 80 46 83 346 150 4-18 160 8-18 160 818 1525  4-19
4 100 52 105 387 1/0 418 180 8-18 180 818 1905 819
5' 125 56 115 an 200 8-18 210 8-18 210 8-18 216 8-22
6" 150 56 137 447 225 8-18 240 8-22 240 8-23 2415 8-22
8 200 60 164 572 280 8-18 295 822 295 1223 2985 @ 822
10" 250 68 206 646 335 12-18 350 1222 355 12-25 362 1225
12 300 78 230 738 395 1222 400 1222 410 12-25 432 12-25
14 350 78 248 761 445 1222 460 1622 470 16-25 476 12-29
16" 400 102 289 877 495  16-22 515 1626 525  16-30 540 16-29
e 18" 450 14 320 938 550 16-22 565  20-26 585 2030 578 16-32
Rt 20 500 127 343 993 600  20-22 620 2026 650  20-34 635 20-32
Design standards 24 600 154 413 131 705 20-26 725 20-30 770 20-41 7495 20-35
28" 700 165 478 1476 810 2426 840 2430 840 24-41 914 2835
o iGiHRE: GB/T 12238, API 609 o Design standards: GB/T 12238, AP 609 32 800 190 525 1533 920 2430 950 2433 950  24-41 978 28-42
* £EHIICRE GB/T 12221, ASME B16.10 » Face to Face: GB/T 12221, ASME B16.10 36" 900 203 585 1655 1020 2430 1050  28-33 1050 2841 1085 3242
o PEHEE: GB/T 9113, JB/T 79, HG/T 20592, ASMEB165  * Flange end: GB/T 9113, JB/T 79, HG/T 20592 ASME B16.5 40 1000 216 640 1765 1120 28-30 1160 2836 1170 28-48 1200 3642
« 830k GB/T 13927, API 598 o Test standards: G8/T 13927, API 598 48" 1200 254 755 1995 1340 32-33 1380 3239 1390 3254 14225  44-42
TERETE
Performance specifications
* L3FREF: PNO6, 1.0, 1.6MPa, Class 150 * Nominal pressure: PNOS, 1.0, 1.6MPa, Class 150 3
« SRR PT09,1.5,2.4, 3.0MPa * Shell test pressure: PT03, 1.5, 24, 30MPa Dg§1§-6/10/1 6/150Lb C.P.R.VEF|Series
* REESELE: 0.6MPa * L ow-pressure closure test 0.6MPa
« ERNE: K. HR. 5. RS nEERE * Suitable medium: water, o, gas, acetic acid,nitric acid SRy Eﬁg‘?’ﬁﬁgg
* ERBRRE: -20°C~80°C * Suitable temperature: -20°C- 80°C st @D1 | $D2 [N.®d | ®D1 | ®b2 |N-od sl
N 4019 165 4019 4019 ©77 @57 498
— 21/2° DN65 145 75 112 185 145 4-®19 185 145 4-®19 180 1397 4919 @77 @57 408
EBB{RHE Material for main parts ) 3* DNBO 130 9 114 200 160 B-®19 200 160 B-®19 190 1524 4019 ©F7 ©57 4-08
S OIS @ 10 10 X0 20 sofs ) 20 sois 2 2o sen o o7 4old
R el Sl dEEE 6° DN150 190 150 140 285 240 B-®23 285 240 B-023 280 2413 802 O ©70 4-910
@A Body WCB CF8 CF8M 8 DN200 240 160 152 340 295 8-023 340 295 12-023 345 2985 8022 115 ©89 4-014
10" DN250 260 195 165 395 350 12-023 405 355 12028 405 362 12025 @115 89 404
45 Disc WCB CF8 CF8M 12° DN300 300 220 178 445 400 12-®23 460 410 12-®28 485 4318 12-025 @140 ®©108 4-014
14" DN350 330 245 190 505 460 16-023 520 470 16-®28 535 4763 12-020 ®140 @108 4-014
I Stem 13CR 304 316 16" DN400 370 267 216 565 515 16-028 580 525 16-031 595 5398 16029 ®197 ®159 4021
18" DN4S0 400 300 222 615 565 20-G28 640 585 20-031 635 5779 16032 197 @159 4-021
AlEE Seat Ring EPDM EPDM EPOM 20 DNSOO 500 390 229 670 620 20-028 715 650 20-034 700 635 20-032 ®©197 ©159 4-021
24" DNBOO 522 413 267 780 725 20-031 840 770 20-037 815 7493 20-0135 0276 216 4-022
s Packing PTFE PTFE PTFE 28" DN700 570 480 202 895 840 24-931 910 840 24-937 925 8636 28035 B300 254 B-O18

32° DNBOO 630 515 318 1015 950 24-®34 1025 950 24-®40 1060 9779 28-041 @300 254 B8-918
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