GENERAL VEHICLE SPECIFICATIONS FASTENER TORQUES

fasteners periodically. DO NOT use air powered wrenches.

Shear bolts are designed to fail under predetermined loads.

Always replace shear bolts with identical grade.

Fasteners should be replaced with the same class. Make
sure fastener threads are clean and that you properly start

thread engagement. This will prevent them from failing

when tightening.

When bolt and nut combination fasteners are used, torque

values should be applied to the NUT instead of the bolt

head.

Tighten toothed or serrated-type lock nuts to the full torque

value.

a “ ubricated” means coated with a lubricant such as
engine oil, or fasteners with phosphate and oil coatings.
“Dry” means plain or zinc plated (yellow dichromate -
Specification JDS117) without any lubrication.

Reference: JDS-G200.

Metric Fastener Torque Value—Grade 7

Size Steel or Gray Aluminum

Iron Torque Torque

Nem Ib-ft Nem Ib-ft
M6 11 8 8 6
M8 24 18 19 14
M10 52 38 41 30
M12 88 65 70 52
M14 138 102 111 82
M16 224 165 179 132

Inch Fastener Torque Values
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MIF (TS1162)

Grade 1 Grade 2b Grade 5,5.1 0r5.2 Grade 8 or 8.2
Lubricated® | Dry? Lubricated® | Dry?@ Lubricated? | Dry?@ Lubricated® | Dry?
SIZE | Nem |Ib-ft | Nem |Ib-ft | Nem |Ib-ft | Nem |[lb-ft | Nem |lb-ft | Nem |lb-ft | Nem |Ib-ft | Nem | Ib-ft
1/4 |37 |28 |47 |35 |6 45 |75 |55 |95 |7 12 |9 13.5 |10 17 | 125
516 |7.7 |55 |10 7 12 9 15 11 20 15 25 18 28 21 35 26
38 |14 |10 |17 |13 |22 16 |27 |20 |35 |26 |44 |33 |50 |36 |63 |46
716 |22 16 |28 |20 (35 |26 |44 |32 |55 |41 70 |52 |80 |58 100 |75
12 |33 |25 |42 |31 53 |39 |67 |50 |8 (63 |110 {80 |120 |90 150 | 115
9/16 |48 |36 |60 |45 |75 |56 |95 |70 |125 |90 (155 |[115 |175 |130 |225 |160
5/8 |67 |50 |85 |62 |105 |78 |[135 |[100 |170 |[125 |215 |[160 |215 |160 |300 |225
3/4 |120 |87 |150 |110 |190 | 140 |240 |175 |300 [225 |375 |[280 |425 |310 |550 |400
7/8 | 190 |140 [240 |175 |190 |140 |240 |175 |490 [360 |625 |[450 |700 |500 |875 |650
1 290 (210 |360 [270 |290 (210 |360 (270 |725 |540 |925 |675 |[1050|750 |130 |975

0
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1-1/8 | 470 (300 |510 |375 470 |300 |510 |[375 |900 |675 |115 |850 |1450|1075|185 |135
0 0 0
1-1/4 | 570 |[425 |725 |530 |570 |425 |725 |530 |1300|950 |165 |120 |2050|1500 260 |195
0 0 0 0
1-3/8 | 750 [550 [950 |700 |750 |550 |950 |700 |1700|1250|215 |155 |2700 |2000 |340 |255
0 0 0 0
1-1/2 | 1000 | 725 |125 |925 |990 |725 |125 |930 |2250|1650|285 |210 |3600 |2650 |455 |335
0 0 0 0 0 0
DO NOT use these hand torque values if a different torque value.

value or tightening procedure is given for a specific
application. Torque values listed are for general use only
and include a +10% variance factor. Check tightness of
fasteners periodically. DO NOT use air powered wrenches.

Shear bolts are designed to fail under predetermined loads.
Always replace shear bolts with identical grade.

Fasteners should be replaced with the same grade. Make
sure fastener threads are clean and that you properly start
thread engagement. This will prevent them from failing
when tightening.

When bolt and nut combination fasteners are used, torque
values should be applied to the NUT instead of the bolt
head.

Tighten toothed or serrated-type lock nuts to the full torque

a “L ubricated” means coated with a lubricant such as
engine oil, or fasteners with phosphate and oil coatings.
“Dry” means plain or zinc plated (yellow dichromate -
Specification JDS117) without any lubrication.

b“Grade 2” applies for hex cap screws (not hex bolts) up to
152 mm (6-in.) long. “Grade 1” applies for hex cap screws
over 152 mm (6-in.) long, and for all other types of bolts and
screws of any length.

Reference: JDS-G200

Hydraulic Fitting Service Recommendations

Face Seal Fittings with Inch Stud End Torques

Stud End Tube Nut

Stud Straight and Tube Nut

Bulkhead Union and Bulkhead Lock Nut

=
NN

90° Adjustable Stud Elbow

Swivel Nut

Lock Nut ’ ‘ 7<‘
— \Tube Nut

Stud End ‘
90° Swivel Elbow and Tube Nut

MIF NOTE: Torque tolerance is + 15 - 20%.
Nominal Tube OD/Hose ID Face Seal Tube/Hose End 0O-Ring Stud Ends
Metric | Inch Tube OD Thread Tube Nut/ Bulkhead Lock | Thread Straight
Tube Size Swivel Nut Nut Torque Size Fitting of
oD Torque Lock Nut
Torque

mm Dash |in. mm in Nem Ib-ft | Nem Ib-ft in. Nem Ib-ft

Size

-3 0.188 |4.76 3/8-24 8 6
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Nominal Tube OD/Hose ID Face Seal Tube/Hose End 0O-Ring Stud Ends
Metric | Inch Tube OD Thread Tube Nut/ Bulkhead Lock | Thread Straight
Tube Size Swivel Nut Nut Torque Size Fitting of
oD Torque Lock Nut
Torque
mm Dash |in. mm in. Nem Ib-ft | Nem Ib-ft in. Nem Ib-ft
Size
6 -4 0.250 |6.35 9/16-18 16 12 12 9 7/16-20 12 9
8 -5 0.312 |7.94 1/2-20 16 12
10 -6 0.375 |9.52 11/16-16 |24 18 24 18 9/16-18 24 18
12 -8 0.500 |12.70 |[13/16-16 |50 37 46 34 3/4-16 46 34
16 -10 0.625 |15.88 |1-14 69 51 62 46 7/8-14 62 46
-12 0.750 |19.05 |[1-3/16-12 |102 75 102 75 1-1/16-12 | 102 75
22 -14 0.875 |22.22 |[1-3/16-12 |102 75 102 75 1-3/16-12 | 122 90
25 -16 1.000 |[25.40 [1-7/16-12 |142 105 | 142 105 1-5/16 142 105
32 -20 1.25 31.75 |1-11/16-12 | 190 140 |190 140 1-5/8-12 190 140
38 -24 1.50 38.10 |2-12 217 160 |217 160 1-7/8-12 217 160
Face Seal Fittings with Metric Stud End Torques
Stud Erld ‘ _~Tube Nut L -
| 2 [
Groove for Metric Identification { T S Swivel Nut
Stud Straight and Tube Nut ——— #
) /‘g‘ N Tube N
| Groove for Metric —— ~ "~_ ‘ ube Nut
Identification o Stud End
. 90° Swivel Elbow and Tube Nut
[— - 90° Adjustable Stud Elbow
Bulkhead Union and Bulkhead Lock Nut

MIF

NOTE: Torque tolerance is + 15%.
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Nominal Tube OD/Hose ID | Face Seal Tube/Hose End O-Ring Stud Ends, Straight Fitting or
Lock Nut
Metri | Inch Tube OD Thread Hex | Tube Nut/ | Bulkhead | Thread |Hex | Steelor | Aluminu
c Size Siz | Swivel Lock Nut | Size Siz | Graylron | m Torque
Tube e Nut Torque e Torque
oD Torque
mm Das |in. mm |in. mm | Nem | [b-ft | Nem | Ib-ft | mm mm | Nem | Ib- | Ne |Ib-ft
h ft m
Size
6 -4 0.250 | 6.35 |9/16-18 17 |16 (12 |12 |9 M12x1.5 [17 |21 15. |9 6.6
8 -5 0.312|7.94

M14x15 (19 |33 |24 |15 |11

10 -6 0.375|9.52 |[11/16-16 |22 |24 |18 |24 |18 |Mi6x1.5 |22 |41 30 |18 |13

12 -8 0.500|12.70 | 13/16-16 |24 |50 |37 |46 |34 |[M18x1.5 (24 |50 |37 |21 15

16 -10 | 0.625|15.88 | 1-14 30 |69 |51 |62 |46 |M22x1.5 |27 |69 |51 |28 |21

-12 | 0.750 | 19.05 | 1-3/16-12 |36 |[102 |75 |[102 |75 |M27x2 32 |102 |75 |46 |34

22 -14 | 0.875|22.22 |1-3/16-12 |36 |[102 |75 |[102 |75 |M30x2 36
25 -16 | 1.000 | 25.40 | 1-7/16-12 | 41 142 | 105 | 142 | 105 | M33x2 41 158 | 116 |71 |52
28 M38x2 46 |176 |130|79 |58

32 -20 |1.25 |31.75|1-11/16-12 |50 | 190 | 140 | 190 | 140 | M42x2 50 |190 | 14085 |63

38 -24 |1.50 |38.10|2-12 60 |217 |160 |217 | 160 | M48x2 556 |217 |160 |98 |72

O-Ring Seal Service Recommendations petroleum jelly to hold in place.

4. Push O-ring into the groove with plenty of petroleum

O-Ring Face Seal Fittings jelly so O-ring is not displaced during assembly.

5. Index angle fittings and tighten by hand-pressing joint
together to ensure O-ring remains in place.

IMPORTANT: Avoid damage! DO NOT allow
hoses or lines to twist when tightening fittings.
Use two wrenches to tighten hose connections:
one to hold the hose, and the other to tighten the
swivel fitting.

6. Tighten fitting or nut to torque value shown on the chart
per dash size stamped on the fitting. Do not allow hoses to
twist when tightening fittings.

MIF

1. Inspect the fitting sealing surfaces (A). They must be O-Ring Boss Fittings

free of dirt or defects. 1. Inspect O-ring boss seat. It must be free of dirt and

2. Inspect the O-ring (B). It must be free of damage or defects. If repeated leaks occur, inspect for defects with a
defects. magnifying glass. Some raised defects can be removed

. . . , i with a slip stone.
3. Lubricate O-rings and install into groove using
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2. Put hydraulic oil or petroleum jelly on the O-ring (B).
Place electrical tape over the threads to protect O-ring from
nicks. Slide O-ring over the tape and into the groove (A) of
fitting. Remove tape.

MIF

3. For angle fittings (B), loosen special nut (A) and push
special washer (C) against threads so O-ring can be
installed into the groove of fitting.

4. Turn fitting into the boss by hand until special washer or
washer face (straight fitting) contacts boss face and O-ring
is squeezed into its seat.

5. To position angle fittings, turn the fitting counter-
clockwise a maximum of one turn.

6. Tighten straight fittings to torque value shown on chart.
For angle fittings, tighten the special nut to value shown in
the chart while holding body of fitting with a wrench.

Straight Fitting or Special Nut Torque

Thread Size Torque? Number of
FlatsP
Nem Ib-ft
3/8-24 UNF 8 (6) 2
7/16-20 UNF 12 9) 2
1/2-20 UNF 16 (12) 2

Thread Size Torque? Number of
Nem Ib-ft Flats®
9/16-18 UNF 24 (18) 2
3/4-16 UNF 46 (34) 2
7/8-14 UNF 62 (46) 1-1/2
1-1/16-12 UN 102 (75) 1
1-3/16-12 UN 122 (90) 1
1-5/16-12 UN 142 (105) 3/4
1-5/8-12 UN 190 (140) 3/4
1-7/8-12 UN 217 (160) 1/2

a. Torque tolerance is + 10 percent.

b. To be used if a torque wrench cannot be used. After
tightening fitting by hand, put a mark on nut or boss;
then tighten special nut or straight fitting the number of

flats shown.
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