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ҐпЯЈ ЩОТ

ҐннЈ

СОЩсЮФХ
ҐмлЈ

ЗЫФ
ҐоиЈ

ЮФЛсОЫЬ
ҐнлЈ

СОЩсЮОТ
ҐпзЈ

СОЩ
ҐпоЈ

ЮФЛ
ҐноЈ

ЮОТ
ҐнпЈЩОЯсЗЫФ

ҐниЈ

ЭЯКЧМЗ
РФЛЩ

ЭЯКЧМЗ
РФЛЩ

ЭЯКЧМЗ
РФЛЩ

ЭЯКЧМЗ
РФЛЩ

ЮФЛсОЫЬ
ҐплпЈ

ЗЫФ
ҐоиЈ

ЮФХсЮФЛ
ҐпЮЈ

РЛОсЗЫФ ҐпмлЈ
ЙШМсЩОТ ҐпроЈ

ЙШМсЩОТ ҐпроЈ
РЛОсСОЩ ҐпммЈ

СОЩсЩОЯ ҐпкоЈ
РЛОсСОЩ ҐпммЈ
ЙШМсЩОТ ҐпроЈ
РЛОсЗЫФ ҐпмлЈ
ЗЫФсЩОЯ ҐпкнЈ

ЩОЯсЗЫФ
ҐниЈ

ЮОТсСОЩ ҐолЈ

РЛОсОЫЬ ҐпзнЈ

ЮФХсОЫЬ ҐпЯЈ

ЩОТсЮФЛ ҐпззЈ

ЮФХсОЫЬ ҐпЯЈ

ЭЯКЧМЗ
РФЛЩ

ЭЯКЧМЗ
РФЛЩ

уЯу

ЮФХсОЫЬ
ҐпЯЈ

ЮФХсСОЩ
ҐмкЈ

РЛО
шомч

ЮФХ
шпч

Я Ю

ЮФХ
ҐпЈ

ЗЫФсЮФЛ
ҐпййЈ

ЗЫФсОЫЬ
ҐпйкЈ

ЮФЛсРЛО
ҐпипЈЗЫФсЙШМ

ҐпинЈ

ЙШМсЩОТ

ЮФЛсРЛО
ҐпипЈ

ЮФХсСОЩ
ҐмкЈ

ЗЫФсЮФЛ
ҐпййЈ

ЭЯКЧМЗ
РФЛЩ

ЗЫФсОЫЬ
ҐпйкЈ

ЗЫФсЙШМ
ҐпинЈ

ОСМЯМЧСТ
ЩЯЛЩЫ

ЫТЩЧТЫ ШЯОТЫНН
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ТСМЫж

ЪССМТСМЫН

ОЫЪ
ТСт

РЯОМ
ТЛУЮЫО ПМЗ ЬЫНЭОЧРМЧСТ ОЫУЯОХН

ЫФЫЭМОЧЭЯФ ЬЧЯЩОЯУ
ЫТЩЧТЫ ШЯОТЫНН
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НМЯОМЫО

ЯФМЫОТЯМСО

ОЫКЫОНЫ ЯФЯОУ

ФЧТЫЯО ЯЭМЛЯМСО

ЪЛЫФ НСФЫТСЧЬ

   НЫТЬЫО

ЙЯМЫО МЫУР
  НЫТЬЫО

МС ЪЛЫФ
НЫТЬЫО

ЫТЩЧТЫ
СЧФ РОЫНт

НЙЧМЭШ

ЫНЧЬ НМОСЮЫ

уЯу

ЮФХ
ЩОТ

ЙШМ
ОЫЬ

ЮФХ

ЯФМЫОТЯМСО
ЬЧСЬЫ

ЗЫФ
ҐоиЈ

ЮФХсОЫЬ
ҐпЯЈ

СОЩсЮФХ
ҐмлЈ

ЮФЛ ҐноЈ

ОЫЬ
ҐоЈ

СОЩсЮФЛ
ҐойЈ

ЮФХ
ҐпЈ

СОЩсЩОТ ҐпнЈ

ЮОТ ҐнпЈ

ОЫЬ ҐоЈ

РЛО ҐомЈ

ЙШМсЮФЛ
ҐнкЈ

ЮФХсОЫЬ ҐпЯЈ
ЮФЛсСОЩ ҐлрЈ
РЛОсСОЩ ҐмиЈ

ЩОТ
ЙШМ
ЮФХ

ЩОТ ҐннЈ

ЮФЛсСОЩ
ҐпркЈ

ЮФХсОЫЬ
ҐпЯЈ

ЮФХсОЫЬ ҐпЯЈ

ЙШМсЗЫФ ҐкзЈ

МЯЭШСУЫМЫО
НРЫЫЬ РЧЭХЛР

ЮФХ ҐпЈ
ЙШМсЩОТ

СОЩ ҐпоЈ
ЙШМсЩОТ

СОЩ ҐпоЈ

ЙЯМЫО МЫУР
  НЙЧМЭШ

ЪЯТ ЭФЛМЭШ

ҐнйЈ

ЫФЫЭМОЧЭЯФ ЬЧЯЩОЯУ
ЫТЩЧТЫ ШЯОТЫНН
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ОЫЪ
ТСт

РЯОМ
ТЛУЮЫО ПМЗ ЬЫНЭОЧРМЧСТ ОЫУЯОХН

ЬЧМШЫО ЯННЧНМ ШЯОТЫНН
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ЪФЛЧЬ УЧИЧТЩ ЯЭЭЫННСОЧЫН
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ЪССМТСМЫНж

ОЫЪ
ТСт

РЯОМ
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ШЫЯМЫЬ ШСНЫ ХЧМ

МС

ТСЖЖФЫ
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SAE Bolt and Nut Torque Value Chart

Grade 5: UNC or UNF Thread

Grade 8: UNC or UNF Thread

*drilled and tapped

Size Hex nut, or bolt tapped into hex 
nut, or d&t hole

Hex top deformed locknut Flange nut, locknut, or bolt tapped 
into flange nut or d&t* hole

ft•lb N•m ft•lb N•m ft•lb N•m

1/4 12 16 8 11 20 27

5/16 25 34 15 20 45 60

3/8 40 54 25 34 75 100

7/16 65 90 40 55 125 170

1/2 100 135 60 80 190 260

9/16 150 200 90 125 270 370

5/8 200 270 120 165 370 500

3/4 350 475 210 285 650 880

7/8 560 760 340 460 1250 1425

1 840 1140 500 680 1580 2145

1-1/8 1030 1400 320 840 1950 3645

1-1/4 1460 1980 880 1195 2760 3475

Size Hex nut, or bolt tapped into hex 
nut, or d&t hole

Hex top deformed locknut Flange nut, locknut, or bolt tapped 
into flange nut or d&t* hole

ft•lb N•m ft•lb N•m ft•lb N•m

1/4 14 19 10 14 24 33

5/16 30 40 18 25 50 70

3/8 55 73 35 50 90 125

7/16 85 115 50 70 140 190

1/2 130 175 80 110 220 300

9/16 190 260 110 150 310 420

5/8 260 355 160 245 430 585

3/4 450 610 270 365 750 1015

7/8 730 990 440 600 1210 1640

1 1090 1480 650 880 1320 2465

1-1/8 1550 2100 930 1260 2580 3500

1-1/4 2180 2955 1310 1780 3640 4935
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Metric Bolt and Cap Screw Torque Values

Do not use these values if a different torque value or tightening procedure is given for specific application. 
Torque values listed are for general use only. Check tightness of fasteners periodically.

Shear bolts are designed to fail under predetermined loads. Always replace shear bolts with identical 
property class fasteners.

Fasteners should be replaced with the same or higher property class. If higher property class fasteners are 
used, these should only be tightened to strength of original.

Make sure fastener threads are clean and that the threads are properly started. This will prevent them from 
cross threading or galling when tightened.

Tighten plastic insert or crimped type steel locknuts to approximately 50% of dry torque indicated on chart. 
Apply torque to the nut - not the bolt head. Tighten toothed or serrated type locknuts to full torque value.

LUBRICATED means coated with lubricant. DRY means plain or zinc plated without any type of lubricant.

Size Class 4.8 Class 8.8 and 9.8 Class 10.9 Class 12.9

Lubricated Dry Lubricated Dry Lubricated Dry Lubricated Dry

N•m ft•lb N•m ft•lb N•m ft•lb N•m ft•lb N•m ft•lb N•m ft•lb N•m ft•lb N•m ft•lb

M6 4.8 3.5 6 4.5 9 6.5 11 8.5 13 9.5 17 12 15 11.5 19 14.5

M8 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35

M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70

M12 40 29 50 37 75 55 95 70 110 80 140 105 130 95 165 120

M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190

M16 100 73 125 92 190 140 240 175 275 200 350 225 320 240 400 300

M18 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410

M20 190 140 240 180 375 275 475 350 530 400 675 500 625 460 800 580

M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800

M24 330 250 425 310 650 475 825 600 925 675 1150 850 1075 800 1350 1000

M27 490 360 625 450 950 700 1200 875 1350 1000 1700 1250 1600 1150 2000 1500

M30 675 490 850 625 1600 950 1650 1200 1850 1350 2300 1700 2150 1600 2700 2000

M33 900 675 1150 850 1750 1300 2200 1650 2500 1850 3150 2350 2900 2150 3700 2750

M36 1150 850 1450 1075 2250 1650 2850 2100 3200 2350 4050 3000 3750 2750 4750 3500
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Hydraulic Cylinder Bolt Torque Chart

As a general rule:

• 1/2-inch bolts are used in cylinders with 1-inch rods

• 5/8-inch bolts are used in cylinders with 1 1/4-inch rods

• 3/4-inch bolts are used in cylinders with 1 1/2-inch rods

• 7/8-inch bolts are used in cylinders with 1 3/4-inch rods

• 1-inch bolts are used in cylinders with 2-inch rods (one with 1 3/4-inch)

• 1-1/8-inch bolts are used in cylinders with 2-1/4-inch rods

IMPORTANT: Do not reuse cylinder piston bolts when rebuilding a hydraulic cylinder. Each cylinder repair 
kit contains a new bolt. Use it. Lubricate lightly and torque to value shown on chart.

Bolt Size 
(inch)

Bolt
Part No.

Cylinder Repair Kit 
Part No.

Torque (ft•lb) Torque (N•m)

1/2 106-096 190-165 90-100 120-135

5/8 106-097 190-166 & 190-169 180-200 245-270

3/4 106-098 190-167 & 190-170 290-325 395-440

7/8 106-122 190-172 & 190-174 410-640 550-625

1 106-145 190-175 & 190-189 630-700 855-950

1-1/8 106-146 190-177 770-850 1045-1170
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SAE & ORS Hydraulic Fitting Replacement O-Ring 
Chart

Thread size indicates the diameter of the threaded area in fractions of an inch and number of threads per 
inch.

NA = not a current CMW part numbered o-ring, or dash size does not occur in current CMW applications

SAE = straight thread fitting that seals by sandwiching a hard o-ring between a shoulder on the male part 
and an angular surface at the mouth of the female port.

ORS = o-ring face seal; a type of fitting that seals by compressing a hard, captive o-ring between two flat 
parallel faces, one grooved for the o-ring and the other plain to act as the sealing surface

Fraction
Size

Dash 
Size

SAE
(Port Seal O-Ring)

ORS
(Face Seal O-Ring)

Thread Size O-Ring P/N Thread Size O-Ring P/N

1/16 1 NA NA NA NA

1/8 2 5/16 - 24 NA NA NA

3/16 3 3/8 - 24 NA NA NA

1/4 4 7/16 - 20 155-760 9/16 - 18 157-037

5/16 5 1/2 - 20 NA NA NA

3/8 6 9/16 - 18 155-705 11/16 - 16 157-038

1/2 8 3/4 -16 155-706 13/16 - 16 157-039

5/8 10 7/8 - 14 155-707 1 - 14 157-040

3/4 12 1-1/16 - 12 155-709 1-3/16 - 12 157-017

7/8 14 1-3/16 - 12 155-747 NA NA

1 16 1-5/16 - 12 155-748 1-7/16 - 12 155-714

1-1/4 20 1-5/8 - 12 155-702 1-11/16 - 12 NA

1-1/2 24 1-7/8 - 12 157-001 2 -12 NA

2 32 2-1/2 - 12 NA NA NA

2-1/2 40 3 - 12 NA NA NA

3 48 3-1/2 - 12 NA NA NA
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Parts Manual Change Request

required

(if possible, include copy of publication page with changes marked.):

Thank you for taking the time to submit this request.  We will contact you if further information is 
needed to process your request. 
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