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SAE FASTENER TORQUE CHART

NOTE: Usethese torques, unless special torques are specified. Values are for UNC and UNF thread fasteners, plated or unplated, as received from
supplier. Fasteners can be dry or lubricated with normal engine oil. Values do not apply if graphite, moly-disulphide or other extreme pressure lub-
ricant is used.

SAE Grade No. 2 5 8*
Bolt head identifi-
cation (See Note 1) O @ Q @ @ @
Bolt Size LB FT Nm LB FT Nm LB FT Nm

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

1/4 5 6 7 8 9 11 12 15 12 15 16 20

5/16 10 12 14 16 17 20.5 23 28 24 29 33 39

3/8 20 23 27 31 35 42 48 57 45 54 61 73

716 30 35 41 47 54 64 73 87 70 84 95 114

12 45 52 61 70 80 96 109 130 110 132 149 179

9/16 65 75 88 102 110 132 149 179 160 192 217 260

5/8 95 105 129 142 150 180 203 244 220 264 298 358

3/4 150 185 203 251 270 324 366 439 380 456 515 618

7/8 160 200 217 271 400 480 542 651 600 720 814 976
1 250 300 339 406 580 696 787 944 900 1080 1220 1464
1-1/8 800 880 1085 1193 | 1280 1440 1736 1953
1-1/4 1120 1240 1519 1681 | 1820 2000 2468 272
1-3/8 1460 1680 1980 2278 | 2380 2720 3227 3688
1-1/2 1940 2200 2631 2983 | 3160 3560 4285 4827

NOTE 1: Bolt head identification marks as per grade. Manufacturing marks will vary. *Thick nuts must be used with Grade 8 bolts

METRIC FASTENER (ISO) TORQUE CHART

NOTE: Use these torques, unless special torques are specified. Values are for course thread fasteners, plated or unplated, as received from sup-
plier. Fasteners can be dry or lubricated with normal engine oil. Values do not apply if graphite, moly-disulphide or other extreme pressure lubricant
is used.

ISO Class No. 8.8 10.9 12.9
Bolt head identification
(See Note 1) 8.8 109
Bt Size Nm LB FT Nm LB FT Nm LB FT
Min. Max. Min. Max. Min. Max. Min. Max. Min. . Max. Min. Max.
M4 3 4 2 3 4 5 3 4
M5 6.5 8 5 6 9.5 1 7 8 Because of the low ductility of these fas-
teners, the torque range is to be deter-
Me 105 12 8 S 15 175 i 13 mined individually for each application. As
M8 26 31 19 23 37 43 27 32 |ageneral rule, the torque ranges specified
M10 52 61 38 45 73 87 54 g4 | forgrade 10.9fasteners canbe used satis-
factorily on 12.9 fasteners.
M12 90 107 66 79 125 150 93 112
*M14 144 172 106 127 200 245 149 179
M16 217 271 160 200 310 380 230 280 luM14is not a preferred size
M20 434 515 320 380 610 730 450 540
M24 675 815 500 600 1050 1275 780 940
M30 1250 1500 920 1100 | 2000 2400 | 1470 1770
M36 2175 2600 | 1600 1950 | 3500 4200 | 2580 3090

NOTE 1: Bolt head identification marks as per grade. Manufacturing marks will vary
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STANDARD TORQUE DATA FOR HYDRAULIC TUBES AND FITTINGS

O-RING BOSS PLUGS,
TUBE NUTS ADJUSTABLE FITTING
FOR 37° FLARED FITTINGS LOCK NUTS, SWIVEL
JIC - 37° SEATS
TUBING O.D. THREAD LB FT Nm LBFT " Nm
SIZE | Inches | mm SIZE Min. Max. | Min. Max Min. Max. | Min. Max.
4 1/4 6.4 7/16-20 9 12 12 16 6 10 8 14
5 | 5/16 7.9 1/2-20 12 15 16 20 10 15 14 20
6 | 38 9.5 9/16-18 21 24 29 33 15 20 20 27
8 | 12 12.7 3/4-18 35 40 47 54 25 30 34 41
10 | 5/8 15.9 7/8-14 53 58 72 79 35 40 47 54
12 | 3/4 19.1 1-1/16-12 77 82 104 111 60 70 81 95
14 | 7/8 22.2 1-3/16-12 90 100 122 136 70 80 95 109
16 | 1 25.4 1-5/16-12 110 120 149 163 80 90 | 108 122
20 | 1-1/4 | 31.8 1-5/8-12 140 150 190 204 95 115 | 129 156
24 | 112 | 3841 1-7/8-12 160 175 | 217 237 120 140 | 163 190
32| 2 50.8 2-1/2-12 225 240 | 305 325 250 300 | 339 407

Above torque figures are recommended for plain, cadmium or zinc plated fittings, dry or wet installations and swivel nuts
either swaged or brazed. These torques are not recommended for tubes 1/2 inch (12.7 mm) O.D. and larger with wall
thickness of 0.035 inch (0.889 mm) or less. The torque is specified for 0.035 inch (0.889 mm) wall tubes on each appli-

cation individually.
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Area:

Force:

Length:

Mass:

Mass/Area:

Mass/Energy:
(Fuel Consumption)

Mass/NVolume:
(Density)

Power:

Pressure:

Temperature:

Torque:

Velocity (Speed):

Volume:

Volume/Area:

Volume/Time:
(Flow)

Horsepower:

U.S. Customary to
S| (Metric) Units

Multiply
square foot (ft?)
acre

ounce force (ozf)
pound force (16f)

inch (in)
foot (ft)
mile

pound {Ib)

ton/acre

pound per brake
horsepower-
hour (Ib/ohp-h)

pound per cubic yard
(Ibfyd?)
0.593276

horsepower - U.S.
customary
(hp - U.S. customary)

pound per square inch
(psi)

degrees Fahrenheit (°F)

pound inch (Ib in)
pound foot (Ib ft)

miles per hour (mph)

cubic inch (in3)

cubic foot (ft3)

cubic yard (yd?3)
ounce-U.S. fluid (02)
quart-U.S. liquid (qt)
quart-mperial (qt)
gallon-U.S. liquid (gal)
gallon-imerrial (gal)

bushel (U.S.) per acre

gallon per minute (U.S.)
(gpm U.S)

gallon per minute (Imperial)

(gpm Imp.)

U.S. customary hp
net engine hp
net engine hp

By
0.092 903
0.404 686

0.278 014
4.448 222

254
0.304 8
1.609 344

0.453 592
2241.702

608.277 4

0.593 276

0.745 700

6.894 757

TC=5/9 (TF-32)

0.112 985
1.355 818

1.609 344

16.387 06
0.028 317
0.764 555
29.573 53
0.946 353
1.136 523
3.785 412
4.546 092

0.087 078

3.785 412

4.546 092

1.014
0.815*
0.70*

* Approximation based on observed tests

Rac 8-94530

CONVERSION FACTORS

To Obtain: Multiply
square meter (m2)
hectar (ha)

newton (N)
newton (N)

millimetre (mm)
meter (m)
kilometer (km)

kilogram (kg)

kilogram per hectare
(kg/ha)

gram per kilowatt hour
(g/kwh)

kilogram per
cubic meter
(kg/m3)

kilowatt (kw)

kilopascal (kPa)

degree Celsius (°C)

newton meter (Nm)
newton meter (Nm)

kilometer per hour (km/h)

cubic centimeter (cm?3)
cubic meter (m?)
cubic meter (m?)
milliliter (ml)

liter (1)

liter (1)

liter (1)

liter (1)

cubic meter per hectare
(m3/ha)

liter per minute
(/m)
liter per minute
(Ifrm)

metric horsepower
P.T.O. observed hp
mox drawbar hp

1001-5

SI (Metric) Units to

By

U.S. Customary
& To Obtain ‘
10.763 91 . - square foot (#2)
247105 acre
3,506 942 ounce force (0z)
0.224 809 pound force (ibf)
0039 370 inch (in)
3.280 804 foot (ft)
0.621 371 mile
2204622  pound (b)
0.000 446  ton/acre
0.001 644  pound per brake
: horsepower- “
hour (lb/bhp-h)
1635555 ,poundpercubvcyard
: (Ib/yds} -
184102 homsspower-US.
customary = :
(hp-US mstamary)
0145038 pomdpersquafemch
S s) .
TF=18TC+32  degree Fahren hett ()
'8.850 748 pound inch (Ib in)
0737562 pound foot (b )
0.621 371 miles per hour (mph)
0061024 cubicinch (in9
3531466 cubic foot ({8}
1307950 cubicyard {yd9)
0033814 ~ ounce-US. fluid (o2)
11056688 quartU.S. liquid (g
ogresr7 mm—!mpariﬂ(qt)
0264172 gauon-us fiquid (gal)
0219968 perial (gal)
11.484 000 bushel (U;S_.) per acte'
0264172 gallon per minute (US.)
0.219 989 gallon per minute. .
: (imperial)
1o {gpm Imp)
109863 US. customary hp
Issued 1-90 Printed in U.S.A.
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SPECIFICATIONS

Modular Solenoid Valve REISTANCE ...........coovieiiiii ettt 7 to 10 ohms
Waterman Solenoid Valve ReSIStance ..., s 9.5 to 13.50 ohms
Seed Hopper BOttom Plate CIBAMANGCE .............cocrvvreeverreeeeeseesesses e see s s s ssssss s sessss s sssanssos 1/16 inch
Corn and Beet Bottom Seed Plate ClEarance.........cocooreeverniniee et 0.338 to 0.354 inch
Planter Unit Gauge WHEel TraVeL. ...ttt 3.2t0 3.4 inch
Seed Opener DISC MINIMUM OD ..ottt ettt ee et ere st b et b ae e b bevssbebe e e 13-1/2 inch
Seed Shoe Bottom Minimum Width

FTONE .. ovtitete ettt ettt ettt et s et b et e bt e b e b et et b ke e b e ek R s bbb et e bt e st bt e b s et s et b et s et sennas 7/8 Inch

RN .otttk b ettt b e 1-1/8 Inch
SEEA OPENET DISC GAP «...vvvevveeeeveeeereeereeeseeeeeseeeesseseseeesetseeeeseeseesseeseeseseseeesseseresssesseesseseesseesesseessern 0t0 0.125 Inch
Furrow Firming Point Wear Limit ...........ococoviiiiiiinceeeececeeeans Replace if worn to less than 47/64 inch
COVEIING DISC....eveeieieieteieieie ettt ettt ekttt b et b bttt e h bbbt et n b b et s bbb en e enene s 8 inch diameter
Opener Disc Maximum Warpage and Bearing PIAY .........c.cocciririiiiiiiireereee st 1/8 inch
Squeeze Pump Drive Chain AdJUSIMENt ...t 1 inch deflection between sprockets
Planter DEpth ZEIr0 SEHING........ccviiviiieririitiieteitst ettt sttt sttt e b b er s bt esane e er et asesessebens 1/32 inch
Relief Valve Pressure - In holding and SEQUENCE VAIVES ...........ccccoirriiiiiicceeiee et 2600 PSI
Pressure Switch - Normally Open - In LH Holding Valve

OPENING PIESSUIE........coviviieiiietiet et eetiete ittt ettt et st b st et et st et et ae s e st s b e b ese st b e b et ese st ebesesasbere s ssesessensaes 2000 PSI

ClOSING PrESSUIE ......cvvuivivit vttt ettt bbbt b bbb bbb s 1900 to 2010 PSI
Flow Divider Relief VAIVE PrESSUIE ............oocoriiiriiiiiiii s 525 to 575 PSI

Hillside operation Maximum, 4 and 6 ROwW Narrow ONlY ..........ccoveeiniiiiiciieneeneeee e s 1100 PSI
Fertilizer Disc Maximum Warpage and Bearing Play ..........ccccevvieiiriiii e 1/8 inch
Clearance Between FErtiliZEr DISC......ccouiivviiiieiiiieieiriese ettt et eae bbb 0 to 3/32 Inch
Tool Bar to Ground Clearance (Except Horizontal FOId) ..........cooiiennicicciirecieene, Approximately 20 inches

Cyclo Planters Only
Trailing Rigid Tool Bar Warpage
Horizontal and Front Side

4ROW, BROW aNd BROW NGITOW .......ocvivieieiieiieeieieeete ettt ettt et ss et sas et esssss s ienesssannnenas 1 inch
BROW WiIde @Nd T2RAIMOW......c.cevererieieie ettt ettt ettt ettt s et sbeaes st asesesesesseseaesses sesessasennes 1-1/2 inch
RN ..ottt h bkt E e ekt ke bt e b e ke b b e bt b e s e Ae e R et b e s b en s Rt e at e b nesre e nnen 0 inch
Seed Drum Drive Shaft Squareness to Firewall.............cccecevveennvievccnnnnnns 3 and 9 o'clock measurements must be

within 0.030 inch of each other.

12 and 6 o’clock measurements must
be within 0.060 inch of each other and
within 0.090 of the 3 or 9 o’'clock

measurements.
Seed Drum to Manifold CIEArANCE ...........ccovveeriiireirr ettt sre e 0 to 0.060 inch
Seed Drum to Seed Leveling Bar Clearrance (If EQUIPPEA) ......oc.coveveueiniienrinesriesieeesss e 3/8 to 1/2 inch
Seed Drum AlIGNMENT.........ccooieieieiiererre e ebeeiaen e 2.62 inches from the centerline of the first set of

seed drum holes to the firewall when the drum is
pressurized to 10 to 12 ounces/in,2.

Rac 8-94530 Issued 11-90 Printed in U.S.A.
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Seed Drum Maximum AOWEDIE RUNOUL..........cccoiiiiiiiiiiceei ettt 0.20 inch
Blower Fan Hydraulic Motor Shaft SPeed.........cocvcvveviiiiiieicce e 3700 RPM minimum
Oil Cooler Back Pressure.........cccoveveveeeveeververeenene. oot sesen e 60 to 100 PSI at 180°F at PTO speed
PTO Hydraulic Pumps

Single Module Pumps (540 and 1000 BPM) ..ot teveee ettt 8 gpm at 2000 PSI
Double Module Pumps (1000 RPM) ..o aseeee e 17 to 19 gpm at 2000 PSI
Relief Valve OPENING PrESSUIE ..ottt ettt st 2250 PSI

Cyclo Horizontal Fold Planters Only

Wing Frame Flex at Outer Row Unit

T2 ROW INGITOW........cooiiiiiiiiee ettt bbbttt + 14.5 inch

16 ROW NAITOW ...ttt bbbttt sttt + 20 inch
Tool Bar t0 Ground ClEAraNCE. .............c.cueveveeveeueeeeiiieeeereeeeeese e s Aproximately 22 inches
HODDIE SPIHNG LENGHN.....coiiceciiiiet ettt bbbttt b et s et s se e s nnes 9-1/2 inch
Steering Cylinder Anchor Bracket POSItION..........c...ooeiiveiiiiiiiiceeeeeee et 90 degrees from toolbar
Wing Latch Spring AQJUSTMENt ........cc.coviviiiiiii e 1-13/16 inch from plug head to bolt head
Drive Wheel Spring AJIUSIMENt .........ccccvoiiiiriicrieceee e 1/4 inch from lock nut to end of spring rod
Marker Cylinder Spring AQJUSIMENT.........cccooviviiiirirrieceei e 1-9/16 inch from bolt head to lock nut
Wing Latch Limit Switch AdJUSTMENt .........coooveiecieiicec e, 1/4 inch from headed pin to planter frame

Rac 8-94530 Issued 1-90  Printed in U.S.A.
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SPECIAL TORQUES
Decimal Value
Fertilizer DISC MOUNEING NUL.........coiiiiiiiieci ettt e st 80to0 90 Ib ft
Wheel Hub Bearing Adjustment - Endwise Transport and Vertical Fold Drive/Carry Rolling Torque................ 12 1lbin
GaUGE WHEEI PIVOL PINS .......cuiiiiiiiicteeitee ettt ettt ettt skt st er s er e 150 to 160 Ib ft
Opener Disk MOUNIING BOIS...........cvovivirtiieieieces ettt sttt eb s nenes 150 to 160 Ib ft
Blower Fan Rotor Shaft BOlt ...........cccoieiiiiii i 28t0 31 Ib ft
PTO PUMP Drive COUPIEE NUL.......ccviviriiiieteeieieieteie ettt 53 to 60 Ib ft
Flow Control Valve, F;Iug, Retainer and Cushion Relief ..o 35t040 b ft
Granular Chemical Control Gauge Retainer SCrEWS .........ccvi i 9to131lbin
Hydraulic Alternating Marker Valve
HEX PIUG .o 72t0 144 b in
ATIEN PIUG. ¢+ vttt e b e s 12to 24 Ibin
SPING RELAINET ... 12t024 b in
Chemical Meter Housing t0 HOPPEr BOIES .....c.ocviiieiriieiiiict i 441053 1bin
HOPPET AIl GAUGE SCTEWS.......curueiiiieiieieet ettt bbb s 12t0151bin
WHREEH LUQG BOIES ...ttt bbb e 66 to 77 Ib ft
ROW UNit U-BOMS ... b 80 to 90 Ib ft
Row Unit Head Bracket U-BOIt NULS ...........coiviiiiiiiiiiic s 110 to 130 Ib ft
Row Unit Parallel LINKage LOCK NULS ....c..oirieiieiiieiciseecte ettt e 371050 Ib ft
Marker Attaching Bracket U-BOlt NULS..........c.couiiieiiieiniiicecterer e 110t0 130 Ib ft
Relief Valve, Check Valve, Modular Solenoid Valve, Backflow Valve,
Counterbalance Valve and Pressure SWItCh..........ccoieiiiieiiiiic s 3510 40 Ib ft
Waterman SOlEN0IA VAIVE ..........ooeiiiiiier e 20 b ft
PIUG ..ttt 14 Ib ft

Trailing Planters Only

Holding Valve and Sequence Valve to Flow Divider Mounting Bolts................ccoconveicnnciinsiininn 19to 20 Ib ft
Flow Divider Tie ROG NULS .....cc.oveuiiiiie ittt bbb 60 Ib ft
EIECHNCAl MOTUIE........oiiiie bbb 35 to 40 Ib ft
Carrying Wheel Bracket L-BOMS ..........c.covveiiriiieiice e senes s 180 10210 Ib ft
Wheel Bracket Tie BOlt........ccovovviiereieiiriiiiiiici e et 13810 153 Ib ft
Endwise Transport Bearing BIOCK BOIS ..........cccccviiiiiiiiiiiiiiiiiie e v 570 to 630 Ib ft

Rac 8-95560 Issued 1-90 Printed in U.S.A.
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Mounted and Semi Mounted Planters Only

Decimal Value

Assist Wheel Cylinder Mounting Plate BOIS................cccoviiirieeirieiciciccesce e 290 to 320 Ib ft
ASSISt WHEEI U-BOI INULS .......oeieieiceciecc ettt ettt sttt sttt e 348 to 400 Ib ft
WHEEI BrACKEE U-BOI NULS ..........eeeeoeoeeeeeeeseeeeseseeeessseesessssessesesessesesesesessesesssessessssssesesesssssssesessessssessenes 180 to 210 Ib ft

FIOW DIVIdEr Tig BOIt INUES........c.cuiuiiiiiieiiceeer et ettt 75 1b ft
SOIENOIA VAIVE NULS ..o veveseeee e seees s sesssessesessesesseseeesessssess s ssere s seess s 5to61bft
Wheel Brackets to Tool Bar
L-Bolts
DIVE WHREEIS ..ottt ettt b et st ss et e et 180 to 210 Ib ft
OULDOAIA WHEEIS ... 300 to 330 Ib ft
Wheel Bracket Tie BOIt DIVE .........ccoviiiiiiieiiiinnin et 140 to 155 Ib ft
U-Bolts - Inboard Wheels (Center SECHON) .........occceeriireiirieieietee et s eeene s 42010 470 b ft
PTO PUMP Drive COUPIET NUL........cviiiviviiirecct ettt vt v bt st re s et asne et b et e s bebe e 53 to 60 Ib ft
Lift and Steering Valve MOUNLING ........c.uoeu ittt sttt st ses e b 20t025 b ft

Rac 8-94530 Issued 1-90 Printed in U.S.A.
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