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Fig. 6. Metric Tolerance System for Screw Threads
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Basic Major Diam P Pitch Diam." J'f"“"':'r' I?.-'[im:-r.
Thread Toler. | Allow. d % Diam.4" | Diam.d;°
Drasig. Clas= g Max Iin Max Min Tal. Max Min
MG = 0,35 g 0iole [ 1581 L4596 1.354 1.291 0063 1.202 L0735
MG = 0,35 46 0iole [ 1581 1496 1.354 1.314 (U040 1.202 1098
2= 04 G 0iole | L9l |.886 1.721 |.654 0i0aT 1.548 1 408
2x 04 dotig 0ole | Leal 1886 1.721 1679 02 1.548 1433
M2.5 = 045 g 0020 | 2. 2.380 2.188 2117 071 1993 1.840
M2.5 = 045 4t 0iozo | 2. 2.380 2.188 2,143 U045 1.993 1.866
M3« 0.5 G 0020 | 2.980 2874 2655 2580 U075 2439 2272
M2« 0.5 4 0oz2o | 2. 2874 2655 2607 s 2439 2.299
M5« L6 g 00zl | 3479 335 3089 200 U0ES 2.829 2625
B35 =« 0.6 datig 002l [ 3479 335 3089 30036 0053 2.829 2667
M4« 0.7 g 02z [ 3978 3838 3523 3,433 BT 3.220 3002
M4« 0.7 4 002z [ 3978 3838 3523 3.4a7 U056 3.22 3036
M35« 0.8 g 0024 [ 4.976 4826 4456 4.36] BT 4.110 3869
M5« 0.8 dotig 0024 [ 4.976 4826 4456 4.396 LS 4.110 3504
L G 0026 [ 5.974 5.794 52324 5212 0.112 4.89] 4.596
M« | 4 0026 | 5.974 579 5324 5253 071 4.59] 4637
Dimension - Tolerance Grades Table

Dy 4,5 67.8 7

d 4,6,8 10

Dy 4,5 67.8 8

i 345 67.8.9 9

Note: The underlined tolerance grades are used with normal length of thread engagement.
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Table7. American Naticnal standard Allowance (Fundamental Deviation) for Inter-
nal and External Metric Threads 150 96571

ANSIASME BL. I3M 1983 (R1995)

Allowance (Fundamental Deviadon)®
Internal Thread External Thread
0,0 d, iy

Pich G H € f £ h
P ET El &F eF s er
0.z +2.017 o -0.017 o
n2s +1018 n 018 n
0.3 +1.018 ] -0.018 ]
0,35 +1.019 ] —0.034 -0.012 ]
0.4 +1.019 1] —0.034 =013 1]
045 +2.020 ] - —0.035 =0.020 ]
0.5 +2.020 ] —0.050 =036 =0.020 ]
0.6 +2.021 ] —0.053 =036 -0.021 ]
0.7 +0.022 ] =056 —0.0738 —0.022 ]
075 +1.022 ] —0.056 —0.033 -0.022 ]
0.8 +1.024 ] —0.060 —0.033 -0.024 ]
1 +1.026 ] —0.060 —0.040 -0.026 ]
1.25 10,028 ] 0063 0.042 0.023 ]
1.5 +1.032 ] —0.067 —0.045 -0.032 ]
1.75 +1.024 ] —0.071 —0.043 -0.034 ]
2 +1.038 ] —0.071 —0.052 —0.038 ]
a5 +71 02 n —(1.080 —N058 1042 n
3 +1.048 ] —0.085 =063 —0.048 ]
a5 +1.053 ] —0.090 —0.070 —0.053 ]
4 +060 1] =095 —0.075 =060 1]
4.5 +1.063 ] —0..100 0030 —0.063 ]
5 +1.071 ] —0..06 00835 -0.071 ]
5.5 +1.075 ] =012 —0.090 -0.075 ]
] +0.080 ] —0..18 —0.095 —0.080 ]

a Allowance is the absolutz value of fundamental deviation.

All dimensions are in millimeters.
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Table 8. American National Standard Pitch-Diameter Tolerances of Internal
Metric Threads, Ty, IS0 965/1 ANSIFASME B1.13M-1983 (R1995)

Basic Major
Diameter, 2 Tolerance Grade
Up to Pitch
Over | and incl P 4 5 6 7 § Table 9. American National Standard Minor Diameter Tolerances of Internal
L5 28 g-zj g-gié ooe Metric Threads Ty, ISO 965/1 ANSI/ASME BI.13M-1983(R1995)
0.35 0.053 0.067 0.085 Tolerance Crade
04 0,056 0071 0,090 Pitch
0.45 0060 04075 0.095 P 4 5 i3 7 8
738 56 035 0.056 0071 0.090 02 0.038 —
0.3 0.063 0.080 0.100 0.125
0.6 0071 0.090 0112 0.140 0.25 0.045 0.056 s
0.7 0.075 0.095 0.118 0.150
0.75 0.075 0.095 0118 0.150 0.3 0053 0.067 0.085
08 0.080 0.100 0.125 0.160 0.200 0.35 0.063 0.080 0.100
5.6 1.2 0.75 0.085 0.106 0.132 0.170
1 0.095 0.118 0.150 0.190 0.236 04 0071 0.09 0.112
125 0.100 0.125 0.160 0.200 0.250 0.45 0080 0.100 0.125
L5 0.112 0.140 0.180 0224 0.280 05 0,090 0112 0,140 0,150
1.2 224 I 0.100 0.125 0.160 0.200 0.250 - - e - -
125 0.112 0.140 0.180 0.224 0.280 0.6 0.100 0.125 0.160 0.200
1.5 0.118 0.150 0.190 0236 0.300 07 01 0,140 0,130 0294
1.75 0.125 0.160 0.200 0250 0315 - Sl - - -
2 01324 0070 0212 0265 0339 0.75 0.118 0.150 0.190 0.236 .
25 0.140 0.180 0.224 0.280 0.355
24 B 1 0.106 0.132 0.170 0212 0.8 0.125 0.160 0.200 0.250 0315
13 0.125 0.160 0.200 0.250 0315 1 0.150 0.190 0236 0.300 0375
2 0,140 0.180 0.224 0.280 0,355
3 0.170 0212 0.265 0.335 0.425 1.25 0.170 0.212 0.265 0.335 0.425
35 0.180 0.224 0.280 0.355 0.450
4 0,190 0236 0,300 0.375 0,475 1.5 0.190 0.236 0.300 0375 0475
4.5 0.200 0.250 0.315 0.400 0.500 1.75 0212 0.265 0.335 0.425 0.530
43 90 15 0.132 0.170 0212 0265 0335
3 0150 0.190 036 0.300 0575 2 0.236 0.300 0.375 0.475 0.600
3 0.180 0224 0.280 0.355 0.450 2.5 0.280 0,355 0.450 0.560 0.710
4 0.200 0.250 0.315 0.400 0.500
5 0212 0.265 0.335 0425 0.530 3 0.315 0.400 0.500 0.630 0.800
5.5 0224 | 0280 | 0355 | 0450 | 0560 3.5 0.355 0.450 0.560 0.710 0.900
6 0236 0.300 0.375 0475 0,600
a0 T80 2 0.160 0.200 0.250 0315 0400 4 0375 0.475 0.600 0.750 0950
3 0090 | 0236 | 0300 | 0375 | 0475 45 0.425 0.530 0.670 0.850 1.060
4 0212 0.265 0.335 0.425 0.530
6 0.250 0315 0,400 0.500 0.630 5 0.450 0.560 0.710 0.900 1.120
180 335 3 0212 0.265 0.335 0425 0.530 55 0475 0,600 0,750 0.950 1.180
4 0236 0.300 0.375 0475 0.600
6 0.265 0335 0.425 0.530 0.670 G 0.500 0.630 0.800 1.000 1.250

All dimensions are in millimeters. All dimensions are in millimeters,
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W = 0.5 x pitch * sec); includzd thread angle
For &li-dagrea threads, W - 057735 « pitch.
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M =E -0.86603P + 3W
Where:
M =the measurement over the wires
E = the pitch diameter
P =the pitch or (I divided by the number of threads per inch)
W= the wire size

Form of Fomnulas for determining measurement M corresponding to correct pitch
Tﬁaﬂ diameter and the pitch diameter E corresponding to a given measurement aver
wires.®

When measurement M is known.

American E = M +0.86603P - 3W
g{i}:g:ﬂ When pitch diameter £ is used in formula.
Unified M=E—_—086603P+3W

The American Standard formerly was known as U5, Standard.
When measurement M is known.

British E=M+09605P_3.165TW
Standard When pitch diameter E is used in formul
Whitworth npi 1ame 15 usad i Iormula.

M= E-09605P + 3.165TW

When measurement M is known.
British E=M+1.1363P-34820W

A;?;;ﬁ?n When pitch diameter £ 15 used in formula.
M= E—_1.1363P+34820W
When measurement M is knowin.
Lowenhers E=M+P_32359W
Thread When pitch diameter E 15 usad in formula
M=E-P+32359W
When measurement M is knowi.
Sharp E=M+086603FP_-3W
W-Thread When pitch diameter £ is used in formula.

M= E—-086603P+3W
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KMiddils for Non-Clrcular Bolt Patterns.
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1988 Mazda 323 1.6 Liter SOHC Head Bolt Tightening Sequence And Torque Specification



7o~y Criss-Cross Tightening
: ' Sequence for
Circular Bolt
Patterns



S-LUG MUT WHEEL B-LUG NUT WHEEL

Lug Nut Tightening Sequence
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1932-1938 V8 (85hp) Torque Sequence

1946-48 V8 (90&100hp) Torque Sequence

20 20
.--'-'___'_‘--._\
al 21 (Per 1956 Motor Manual)
16 16 © 1
17 @/ \@ ©—17

1938-46 V8 (24 Stud) TORQUE SEQUENCE

(from Ford shop manual)

1949-53 V8 (100&110hp) Torque Sequence
{Per 1956 Motor Manual)
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STEP 1: Tighten in sequence to 22 fi. Ibs.
STEP 2: Tighten in sequence to 51-55 fi. |bs.
STEP 3: Wait 5 minutes

STEP 4: In sequence, turn all bolts 90 degrees.

1990 Ford Ranger 2.9 Liter Cylinder Head Bolt Tightening Sequence



