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Technical Information

Maximum Allowable Stem Torque (MAST)

Introduction

MAST is the Maximum Allowable Stem Torque to which a quarter-turn valve stem can be subjected during operation
without mechanical failure.

The MAST values shown in Table A are based on a laboratory test conducted by Habonim engineers at ambient temperature.
The test included severe cycle operation under the maximum load shown in Table A, followed by a dimensional check and a
die penetrant test to verify that the valve stem is in operable condition and within the elastic boundaries.

Table B represents the theoretical maximum allowable torque figures according to the Roark formula for stress and strain.

The yield strength values used for calculating the maximum allowable torque are in accordance with the technical
specifications provided by Habonim to its stem material suppliers. These figures exceed the values required by the ASTM
standards.

Habonim recommends the use of the data in Table B for severe service applications such as high cycle and modulating, as
well as when sizing requires a larger safety factor such as valves complying with API6D and SIL certified packages.

Tables C, D and E are a detailed map of stem sizes designed by Habonim, sorted according to the various valve series at
ambient temperature, cryogenic temperature and elevated temperature.

Example:

* Select the valve size and series, and search for the stem size according to Tables C-E.

+ Use the stem size and stem material to obtain the MAST from Table A or Table B.

« Use the valve torque graphs and verify that the MAST does not exceed the valve's maximum torque at the application
maximum differential pressure.

Important notes:

+ For valves complying with API6D and SIL certified packages, the valve maximum torque must not exceed 50% of the MAST
figures shown in Table B.
¢ Inaccordance with API6DX / 1SO 12490, the actuator maximum torque must not exceed the valve MAST.

¢PHABONIM | Maximum Allowable Stem Torque (MAST)

Industrial Valves



Maximum Allowable Stem Torque (MAST)

Table A - based on experimental results (Exist)

316/316L
A479 17-4PH A564

Alloy C22 Alloy 20 Monel Super 254SMO | Titanium Inconel

s31600/ | si7400 | BS74 B473 | 400A164 D”E;j’;g:m DuplexA479|  A479 | Gr2B348 | 718B637
R NO6022 | NO8020 | NO4400 $32750 | $31254 | Rs0400 | N07718

Min. -264 -196 -196 -196 -196 -196 -196
Working
temp 443 -320 320 -320 320 76 -76 -320 -76 -320
13.20 3828 17.16 15.58 1544 21.12 2244 1452 15.84 4752
inch*lbs 116.83 338381 151.88 137.86 136.69 186.93 19861 12851 140.20 42059
Nm 24.40 70.76 31.72 28.79 2855 39.04 4148 26.84 29.28 87.84
inch*lbs 215.96 626.28 280.75 254.83 25267 34553 367.13 23755 259.15 77745
Nm 4860 140.94 63.18 57.35 56.86 77.76 82.62 5346 5832 174.96
inch*lbs 43015 124742 559.19 507.57 503.27 688.23 73125 473.16 516.18| 154853
Nm 192.00 556.80 249,60 22656 224.64 307.20 32640 211.20 23040 691.20
inch*lbs 169934  4928.10,  2209.15 200523 198823 271895 288888/ 186928 203921 6117.64
Nm 38500  1116.50 500.50 45430 45045 616.00 654.50 42350 46200 138600
inch*lbs 340754 988186 442980 402090 398682 545206 579282 374829  4089.05 12267.14
Nm 36460 105733 47397 430.22 426.58 58335 619.81 401.05 43751 131254
inch*lbs 322694 935812 419502  3807.79| 377552| 516310/ 548580 354963 387233 1161698
Nm 113800 330020 147940 134284 133146 182080, 193460 125180/ 136560  4096.80
inch*lbs 10072.15]  29209.25 1309380 11885.14| 1178442 1611545 1712266 1107937 1208658 36259.75
Nm 1105.00) 320449 143650 130390/ 129285 176800/ 187850 121550 132600/  3977.99
inch*lbs 078006 2836218 1271408 1154047 1144267 15648.10 16626.10 10758.07| 1173607 3520822
Nm 200600 521560 230690 2367.08 234702 290870  3009.00 200600 220660 651950
inch*lbs 1775460 4616197 20417.80| 2095043 2077289 2574418 2663191 1775460 1953006 5770246
10'DD Nm 264792 688459 304511 312455 309807 383948 397188 264792 291271 860574
inch*lbs 2343608 60933.80| 2695149 2765457 2742021 3398231 35154.12| 23436.08| 2577969 76167.25
Nm 436305 1134393 501751  514840| 510477 632642  6544.58|  4363.05 4799.36 14179.91
inch*lbs 3861626 100402.29| 4440870 45567.19 45181.03| 55993.58 5792440 3861626/ 42477.89 125502.86
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Technical Information

Maximum Allowable Stem Torque (MAST)

Table B - Analytical calculations based on Roark formulas

316/316L

A479 17-4PH A564| Alloy C22 Alloy 20 Monel Duplex Super 254 SMO Titanium Inconel
s31600/ | H1150D B574 B473 400A164 A479  |DuplexA479| A479 Gr2B348 | 718B637
517400 N06022 | NO8020 | NO4400 | $31803 $32750 531254 R50400 | N07718

$31603

Nm 9.90 29.02 12.98 8.20 8.20 15.37 17.59 1041 9.39 3534
inch*lbs 87.64 256.89 114.84 7253 72.53 136.00 155.64 92.18 83.11 312.80
Nm 2263 66.34 29.66 18.73 18.73 3512 40.20 23.80 2146 80.78
inch*lbs 200.33 587.17 262.50 165.79 165.79 310.86 355.76 210.69 189.97 71497
Nm 3961 116.10 51.90 32.78 3278 61.46 70.34 41.66 37.56 141.37
inch*lbs 350.58 1027.55 45938 290.13 290.13 544.00 622.57 368.71 33244 1251.19
Nm 137.22 402.20 179.80 113.56 113.56 21293 243.68 144.32 130.12 489.73
inch*lbs 1214.50 3559.73 1591.41 1005.10 1005.10 1884.56|  2156.78 1277.31 115168 433449
Nm 230.59 675.85 302.15 190.83 190.83 357.80 40949 242.51 218.66 822.95
inch*lbs 2040.85 5981.81 2674.22 1688.98 1688.98 316684 362427, 214641 1935.29 7283.74
Nm 202.29 592.93 265.07 167.41 167.41 313.90 359.24 212.76 191.83 72198
inch*lbs 179044  5247.85 2346.10 1481.75 1481.75 2778.27 3179.58 1883.05 1697.83 6390.03
Nm 792.20 232195 1038.05 655.61 655.61 1229.27 1406.83 833.17 751.22 2827.32
inch*lbs 7011.52] 20551.01 9187.51 580264 580264 1087995 1245149 737419 664886  25023.88
Nm 71439 2093.90 936.10 591.22 59122 1108.54 1268.66 751.34 67744  2549.63
inch*lbs 6322.89| 1853261 8285.17 5232.74) 523274 981138 1122858 664994 599584  22566.17
Nm 1584.39| 464390  2076.10 1311.22 1311.22| 245854, 281366 1666.34 150244 5654.63
inch*lbs 14023.04) 41102.02| 1837502, 1160528/ 1160528 2175989 2490299 1474837 1329771 50047.75
Nm 2037.07 5970.73 2669.27 1685.85 1685.85 316098 361756 214244 1931.71 7270.24
inch*lbs 18029.63| 5284545 23625.03| 1492107, 14921.07| 2797700 32018.13| 18962.19 17097.06| 64347.11
Nm 3352.68 9826.83|  4393.17 277463 277463 520244  5953.90 3526100 317927, 11965.61
inch*lbs 29673.76| 86974.81 3888286 2455759 24557.59| 4604549 52696.50| 3120861 2813891 105904.62

10"DD
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Habonim valve series - Table C

Valve Size Temperature range: -60 °C + +260 °C (-76 °F + +500 °F)
Std. Port | Full Port 47 bl 48 31/32 | 73W/74" 77% 78" 24 27 28
DN10 DN8-DN10
" Va"-3"
DN15 DN8-DN10
" Va"-3"
DN20 DN15
1y B " 1y 1 B Y Yy 1 1
3" "
DN25 DN20
1 B 1 1 1 B 1 1 1 1%
1" s
DN32 DN25
1 ) 1 B 1 ) 1 1 1 %
17" 1
DN40 DN32
14" = 1%" 1%" = = = = 1" 2"
17" 1"
DN50 DN40
1" - 20" 1" 1" - 1" - 1" 20"
2" 115"
DN65 DN50
1 3 3 B 1 B 1 B S 3
21" 2"
DN80 DN65
3 B 3 3 B B B B 3" 6"
3" 21"
DN100 DN80
= 3 6" 3 3 3 3 B B 3 6"
3
DN100
3 6" 3 B 3 3 B B 3 6"
4"
6" B 6" 6" B B B B 6" 10"
B 10" B 6" 6" 6" B . 10" 12"
B 12" B B 6" 6" B B 10" 12"
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Maximum Allowable Stem Torque (MAST)

Cryogenic valve series - Table D

Valve Size Temperature range: -269 °C + +200 °C (-452 °F + +392 °F)
Std. Port | Full Port c47 C26 C31/C32 | C73/C74 Cc77 Cc78 C28
DN10 DN8-DN10
" Va"-3"
DN15 DN8-DN10
" B B B B B Yy
" Va"-3"
DN20 DN15
1y . " Yy B 1 1
3" "
DN25 DN20
1 B " 1 B 1 1
1 s
DN32 DN25
i ) B 1 . 1 1
174" 1"
DN40 DN32
1%" = 1%" = = = 25"
1" 1"
DN50 DN40
1" - 1" 1" - 1" 20"
2" 1"
DN65 DN50
o7 3 B 1" B S 3
215" on
DN80 DN65
3 ) 30 B B B 6"
3" 215"
DN100 DN80
3 6" 3 3 3 B 6"
4ll 3"
DN100
3 6" B 3 3 B 6"
4"
) 10" 6" 6" 6" B 12"
6"
B 12" 6" 6" B B
8"
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Metal seated valve series - Table E

Valve Size Temperature range: -60 °C + +650 °C (-76 °F + +1200 °F)
Std. Port | Full Port Z47 Z73/274 777 Z78 228
DN10 DN8-DN10
" Va"-3"
DN15 DN8-DN10
%" Va"-3"
DN20 DN15
1y 1 B Yy 1
3/4“ 1/2"
DN25 DN20
1 1 B 1 7
1" s
DN32 DN25
1 1 B 1 0
14" 1"
DN40 DN32
14" = = = 2"
1" 1va"
DN50 DN40
1" 1" - 1" 2"
2" 1"
DN65 DN50
3 PG B 17 3
21" 2"
DN80 DN65
3 B B B 6"
3" 21"
DN100 DN80
6" 3 3 B 6"
3"
DN100
6 6" 6" B 10"
4"
B B B B 10"
10" 6" 6" B .
19" 10" B B B
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