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Hexagonal-head bolt; note the washer face, the fillet
under the head, the start of threads, and the chamfer
on both ends. Bolt lengths are aways measured
underneath the head.

Hexagonal nuts
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fillister head flat head hexagonal socket head
Typical cap-screw heads.

Gail5s waigs dxSiils

A-)

opl Caiv § elc a5l



> a3

w2 § o og)) £lg3) o
53 S JSb V ¢ liite 5 89, LT Olo I 45 sitamnd e 90 JIKSI 5113 Loz (sl 295,
090 SIS 9 ol il 9 Cal OT 5 szl adgi 895y JSub oyl o 3513 1) 3,018 (05

Ll ) O ygo w09y pl WL JSb .Gl 83,5 Iy

Major diametar

—Mean diameter sk P —Pl
—Minor diameter

“Thread angle 2o

Terminology of screw threads.
Sharp Vee threads shown for clarity; the crests and roots are actually flattened or
rounded during the forming operation.
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(@) Single-, (b) double-, and (c) triple threaded screws.
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29° 50
() (t)

slal sl 63135kl 1S5 ol 9 LIS ¢ yuandl (sl y9S (53195 uluol o p3> Silez Kz I an
o 4>Ld (Unified National Standard) UNS (slezes (5w Olgie 4 45 335,85 u 95 ez

Cawl 8395,5 (pusi Sl oot 3 Logey Sl O )5 45 35,5 (2935 1SO
0.125H
b T 9 JS=i il 93 p >
aaloy N 0.625H
Diameter . e H 29 .,.»m Sl s
D bsc, d bsc T \ 4 toe
Basic
Pitch | : | /I 0.2511 Ll QLSO
Diameter -
D, bsc, dy bse | __I | f
Minor 0.25P
Diameter I~
D, bsc, dy bsc 907
! » ot ) _ __Axis of Screw Thread R

:3aad S i 4w Jolis UNS sla 095,

()@ cslean) ey ads csla o9y : (Coarsethread series) UNC <«

(90 o3/ csleaw) jpj 523> csla #9)) : (Finethread series) UNF <

(gm0 Jluw o585 csleaw) <y b 555 L) csla a9)) : (Extra-finethread series) UNEF
120l o0 (AS s 95 Jols 1SO sla vy,

b 8300 Sope csla a9j) : Coarse pitch metric thread  «

Ry 8330 Sy csla a9j) : Fine pitch metric thread
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Allowance is the difference between the design (maximum
material condition, MM C)size and the basic size.

Thread Classes. The different thread classes have differing
amounts of tolerance and allowance. Classes 1A, 2A, 3A apply to
external threads, Classes 1B, 2B, 3B apply to internal threads.

Classes 1A and 1B are the replacement threads for American
National Class 1. They are intended for special applications
involving replacement parts, for quick and easy assembly even
when the threads are dightly damaged or dirty.

Classes 2A and 2B The maximum diameter of uncoated
(unplated) class 2A, (external) thread are less than the basic by
the amount of allowance. When a coating is intended, the max
diameter of class 2A may be exceeded by the amount of
alowance. For an internal thread, the minimum diameters are
basic whether or not coated (plated)--no allowance is available at
the maximum metal limits.

Classes 3A and 3B are used for closer tolerances than those
available from classes 2A and 2B. The maximum diameters of
Class 3A (external) threads and the minimum diameters of Class
3B (internal) threads are basic, whether coated (plated) or not--
thus no allowance or clearance is avallable for assembly of
components at maximum material condition.
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Limits of Size Showing Tolerances and Crest Clearances for Unified Classes

and American National Classes 2 and 3

(&1Y)

Aigs o

(s (o

A-0

gelco

(@l Ve V)

olpl



(> pu)

L 2R Guilysls GeUS 3 giul 13095 20 9 YA ol 18 L ozl a3 395 g 1l
025-20UNC-2A |, 1/4-20UNC-2A

:2A VS 9 gl 03095y 32 L 0.19 Lol k5 9 10 gowsl b3 b zeinl ) 235 ey i
10-32UNF-2A L 0.19- 32 UNF - 2A

Unified and American Coarse-Thread Series UNC and NC!

Minor Minor Lead >ESEn)
Basic _ 1 Basic o o angle at at Tensile
. Threads itch diam diam e minoe Sress
Sizes r:jl.‘fjor per inch p}‘tc external | internal Sitch o ! ) L
iam " diam threads | threads [-, diam at | area,
D, in E, in ) ST diam Ay oo \ in?
Dy, in Ly, In .
Deg | Min Uiy |
1(0.073) 0.0730 04 0.0629 | 00938 0.0561 4 31 . 000218 0.00263
2 (0.086) 0.0860 56 0.0744 | 0.0641 0.0667 4 2 0.00310 0.00370
3 (0.099) | 0.09%0 48 0.0855 | 00734 | 0.0764 4 26 | 000406 | 0.00487
4 (0.112) | 0.1120 40 0.0958 | 0.0813 | 0.0849 4 45 | 000496 | 0.00604
5(0125) | 0.1250 40 0.1088 | 0.0943 0.0979 4 11 0.00672 0.00796
6 (0.138) | 0.1380 32 0.1177 | 0.0997 | 0.1042 4 150 | 000745 0.00909
8 (0.164) | 0.1640 32 0.1437 | 0.1257 | 0.1302 3 58 ’ 0.01196 0.0140
10 (0.190) | 0.1900 24 0.1629 | 0.1389 | 0.1449 4 39 0.01450 @ 00175
12 (0.216) 0.2160 24 0.1889 | 0.1649 0.1709 4 1] 00206 @ 0 0242
¥ 0.2500 20 0.2175 | 0.1887 | 0.1959 4 11 | 0.0269 0.0318
Y1 0.3125 18 0.2764 | 0.2443 | 0.2524 = 3 | 40 00454 0.0524
8 0.3750 16 0.3344 | 0.2983 | 0.3073 3 ' 24 | 00678 ’ 0.0775
76 0.4375 14 0.3911 | 0.3499 | 0.3602 } 3 } 20 0.0933 { 0.1063
1 0.5000 13 | 0.4500 | 0.4056 |0.4167 | 3 ' 7| 01257 | 01419
Y 0.5625 | 12 0.5084 | 0.4603 | 0.4723 2 59 | 0162 0182
% 0.6250 11 0.5660 | (.5135 | 0.5266 2 56 0.202 0.226
Y4 0.7500 10 0.6850 | 0.6273 | 0.6417 2 40 | 0302 0.334
7 0.8750 9 0.8028 | 0.7387 | 0.7547 2 31 . 0.419 0462
1 1.0000 8 0.9188 | 0.8460 | 0.8647 2 29 0551 0.600
1% 1.1250 7 1.0322 | 0.9497 | 0.9704 2 31 0.693 0.763
1V 1.2500 7 1.1572 | 1.0747 | 1.0954 2 15 1 0.890 0.969
134 1.3750 6 1.2667 | 1.1705 | 1.19460 2 24 1.054 1.155
1% 1.5000 6 1.3917 | 1.2955 : 1.3196 2 | 11 | 1.294 1.405
134 1.7500 5 1.6201 | 1.5046 | 1.5335 2 15 174 1.90
2 2.0000 415 1.8557 | 1.7274 | 1.7594 2 11 | 230 | 2.50
pA 2.2500 414 21057 | 1.9774 | 2.0094 1 55 | 3.02 3.25
24 2.5000 4 23376 | 2.1933 | 2.2294 1 57 3.72 4.00
2% 2.7500 4 2.5876 | 2.4433 | 2.4794 1 46 | 462 493
3 3.0000 4 2.8376 | 2.6933 | 2.7294 1 36 5.62 3.97
3V 3.2500 4 3.0876 | 2.9433 | 2.9794 1 29 6.72 7.10
3 3.5000 4 3.3376 | 3.1933 | 3.2294 1 22 | 792 8.33
3% 3.7500 4 3.5876 | 3.4433 | 3.4794 1 16 | 9.21 9.66
4 4.0000 4 38376 13.6933 137294 | 1 | 11 | 1061 11.08

Note: Bold type indicates unified threads, UNC.
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Unified and American Fine-Thread Series, UNF and NF'

Unified and American Extra-Fine-Thread Series, UNEF and NEF!

. . Minor | Minor

Basic | Tpreaqs| Basic diam diam
Sizes major | nerinch piteh | o ternal | internal
a;:.z n nE.B threads | threads

Dy, in. E, in. Dy, in. | Dra, in.

0 (0.060) | 0.0600 ! 80 0.0519 | 0.0447 | 0.0465
1 (0.073) 1 0.0730 72 0.0640 | 0.0560 | 0.0580
2 (0.086) | 0.0860 64 0.0759  0.0668 | 0.0691
3 (0.099) W 0.0990 56 0.0874 | 0.0771 | 0.0797
4 (0.112) 1 0.1120 48 0.0985 | 0.0864 | 0.0894
5 (0.125) ; 0.1250 44 0.1102 | 0.0971 | 0.1004
6 (0.138) ! 0.1380 40 0.1218 | 0.1073 | 0.1109
8 (0.164) | 0.1640 36 0.1460 | 0.1299 | 0.1339
m 10 (0.190) | 0.1900 32 0.1697 | 0.1517 | 0.1562
12 (0.216) | 0.2160 28 0.1928 | 0.1722 | 0.1773
14 0.2500 28 0.2268 | 0.2062 | 0.2113
546 0.31256 24 0.2854 | 0.2614 | 0.2674
3% 0.3750 24 0.3479 | 0.3239 | 0.3299
e 0.4375 20 0.4050 | 0.3762 | 0.3834
14 0.5000 20 0.4675 | 0.4387 | 0.4459
e 0.5626 18 0.5264 | 0.4943 | 0.5024
5% 0.62560 18 0.5889 | 0.5568 | 0.5649
34 0.7500 16 0.7094 | 0.6733 | 0.6823
7% 0.8750 14 0.8286 _ 0.7874 | 0.7977
1 1.0000 12 6.9459 | 0.8978 | 0.9098
11§ 1.1260 12 1.0709 | 1.0228 | 1.0348
144 | 1.2500 12 1.1959 | 1.1478 | 1.1598
134 1 1.2750 ﬁ 12 | 1.3209 | 1.2728 | 1.2848
1 | 1.5000 | 12 | 1.4459 | 1.3978 | 1.4098

Lead
angle at
basic
pitch
diam A

Deg| Min

23 |
57
45
43
51

Wwwwwk

45
44
28
21
22

W wow

62
40
11
15
57

NN NN

85
43
36
34

b b A

el ko

Section
at
minot
diam at
D — 2hs,

in.?

Note: Bold type indicates unified threads, UNF.

Lead
. . angle at
. . Minor Minor o
Basic | Threads w.m.m_m diam diam MMM_M
Sizes M,.Eo_. per inch an external | internal diam \
. 1am n diam |t ronds | threads
Tensile Dy, in. E, in. Dy, in. | D,,, in. |—————
stress
area, Deg| Min
in.? o .
12 (0.216) | 0.2160 32 0.1957 H 0.1777 | 0.1822 2 55
14 0.2500 32 0.2297 | 0.2117 | 0.2162 2 29
(s 0.3125 | 32 |0.2922|0.2742 | 0.2787 | 1 | 57
0.00180 Y 0.3750 | 32 | 0.3547 | 0.3367 | 0.3412 | 1 | 36
0.00278 e 0.4375 | 28 | 0.4143 | 0.3937 | 0.3988 | 1 | 34
0.00394
0.00523 14 0.5000 28 0.4768 | 0.4562 | 0.4613 1 22
0.00661 %6 0.5625 24 0.5354 | 0.5114 | 0.5174 1 25
85 0.6250 24 0.5979 | 0.5739 | 0.5799 1 16
| 0.00830 1346 0.6875 | 24 | 0.6604 | 0.6364 | 0.6424 | 1 | 9
0.01015
0.01474 34 0.7500 20 6.7175 | 0.6887 | 0.6959 1 16
0 ' 0200 13{¢ 0.8125 20 0.7800 | 0.7512 | 0.7584 1 10
o.owmm 7% 0.8750 20 0.8425 | 0.8137 | 0.8209 1 5
’ 154¢ 0.9375 20 0.9050 | 0.8762 | 0.8834 1 [¢]
m wwmw 1 1.0000 20 0.9675 | 0.9387 | 0.9459 i 0 57
O.cmﬂm 13 1.0625 18 1.0264 © 0.9943 A 1.0024 | 0 59
O.HHmﬂ 134 1.1250 18 1.0889 | 1.0568 : 1.0649 . 0 56
O.Hmww 1344 1.1875 18 1.1514 | 1.1193 | 1.1274 0 53
0.203 114 1.2500 18 1.2139 | 1.1818 | 1.1899 0 50
O‘wmm 1546 1.3125 18 1.2764 | 1.2443 | 1.2524 0 48
o.xqw 135 1.3750 18 1.3389 | 1.3068 | 1.3149 0 | 45
" 146 1.4375 18 1.4014 | 1.3693 | 1.3774 0 | 43
0.509 |
0663 1315 1.5000 18 1.4639 | 1.4318 1.4399 W 0 ! 42 !
Q.wma 1946 1.5625 18 1.5264 | 1.4943 | 1.5024 w 0 | 40 w
i .c.ww 1% 1.6250 18 1.5889 | 1.5568 | 1.5649 | 0
H.me 11244 1.6875 18 1.6514 | 1.6193 | 1.6274 ; 0 ‘
Lotz 1.7500 | 16 | 1.7094 \ 1.6733 | 1.6823 | 0 | 40 A_
2 2.0000 16 1.9594 W 1.9233 | 1.9323 0 35 _

Section
at
minor
diam at
D — 2hy,

in.?

.0242
.0344
.05681
.0878
1201

162
.203
.256
315

j=R=ReR] ScoocCco

.369
. 439
515
.5698

cooo

687
770
871
L9977

cCc oo

.090
.208
.333
. 464

ettt

DO het st

[N

1)

Tensile
stress
area,
in.2

.0270
.0379
0625
0932
1274

.170
214
268
329

23Skl

[

Aigs o

cooco coocoo

. 386
458
536
620

ococCo

711
.799
.901
.009

(5.6 ¢,

A¥

128

.244
.370
.503

[E TR

.64
.79
.94
.10

DO

24

.95

Note: Bold type indicates unified threads, UNEF.
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: (ANSI/ASME B1.13M) 1SO68 s)lsiGas| sl 3 (S3)is (slo 89)) Sy o
sl 31 ) 900 4 15068 3, l35kiasl Golho wlais JSb b5 I S sio sl 23 slal

> a3

+  Internal
T thread

Zero line |— Basic

External
thread

G Tolerance position
for small allowance
a1 deviati

H Tolerance position
for no allowance

1 deviation)

T
TL%J

T U
|

ei ’// —’;
i N

e or f Tolerance position g Tolerance position

for large allowa:ncg X

El |
‘4 ! “ﬁs' 3;
I

for small allowance

(Fund

Fig. 5. Metric Tolerance System for Screw Threads

) (Fundament

h Tolerance position
for no allowance
) (F | deviation) (Fundamental deviation)

D9 0 03l )5 89)) SIph, 0 f, e, jlg J51539)) sluH 9G g >

A-A

0.125H =0.108 253P

0.250H =

V3

HxTxP=o.866 025P

0.216 500P

0.375H =0.324 760P

Internal threads i P - H
H P ' 8
3 _]/ l
LN
I | :
g 3
p o o 3
D.d r' 37 7 e ) gH
- | H
P T’ 4 ‘1 /|
\ \ / |2 \ v/ H
Dy d, \ // | \|/ 2
oie | !
o
9({ Axis of screw thread
External threads -
Vs

Fig. 1. Basic M Thread Profile (ISO 68 Basic Profile)

American National Standard Allowance {(Fundamental Deviation) for
Internal and External Metric Threads (ISO g65/1)
(ANSI/ASME B1.13M-1983, R1989g)

Allowance (Fundamental Deviation)*
Internal Thread External Thread
D;. D, d, d>

Pitch s il E f 8 )

P EI EJ es es es es
0.2 +0.017 0 —0.017 0
0.25 +0.018 0 - 0.018 0
0.3 +0.018 0 - - 0.018 ]
0.35 +0.019 0 —0.034 —-0.019 0
0.4 +0.019 0 —0.034 —-0.019 0
0.45 +0.020 0 - —0.035 —0.020 0
0.5 +0.020 0 —0.050 - 6.036 —0.020 0
0.6 +0.021 0 ~0.053 -0.036 —-0.021 0
0.7 +0.022 0 —0.056 - 0.038 —0.022 0
0.7§ +0.022 0 -0.056 —0.018 —0.022 0
0.8 +0.024 0 - 0.060 —0.038 —0.024 0
1 +0.026 0 —0.060 —0.040 —0.026 0
1.2§ +0.028 0 —0.063 —0.042 —0.028 0
1.5 +0.032 0 —0.067 —0.045 —0.032 0
1.75 + 0.034 0 —0.071 - 0.048 —0.034 0
2 +0.038 0 - 0.071 —0.052 ~0.038 0
2.5 +0.042 0 -0.080 —0.058 —0.042 0
3 +0.048 0 —0.085 —0.063 —0.048 0
3.5 +0.053 0 - 0.090 —0.070 —0.053 0
4 +0.060° 0 - 0.095 - 0.075 - 0.060 0
4.5 +0.063 0 -0.100 —0.080 | —0.063 0
5 +0.071 0 —0.106 —0.085 —0.071 0
5.5 +0.075 0 —0.112 —0.090 —0.075 0
6 +0.080 0 - 0.118 —0.095 —-0.080 0

fl{l\dimcnsions are in millhimeters.

llowance is the absolute value of fundamental deviation.
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A-Q

Nominal
diameter
d=D
M 1.00
M 1.10
M 1.20
M 1.40
M 1.60
M 1.80
M 2.00
M 2.20
M 2.50
M 3.00
M 3.50
M 4.00
M 4.50
M 5.00
M 6.00
M 7.00
M 8.00
M 9.00
M 10.00
M 11.00
M 12.00
M 14.00
M 16.00
M 18.00
M 20.00
M 22.00
M 24.00
M 27.00
M 30.00
M 33.00
M 36.00
M 39.00
M 42.00
M 45.00
M 48.00
M 52.00
M 56.00
M 60.00
M 64.00
M 68.00

Pitch

0.25
0.25
0.25
0.30
0.35
0.35
0.40
0.45
0.45
0.50
0.60
0.70
0.75
0.80
1.00
1.00
1.25
1.25
1.50
1.50
1.75
2.00
2.00
2.50
2.50
2.50
3.00
3.00
3.50
3.50
4.00
4.00
4.50
4.50
5.00
5.00
5.50
5.50
6.00
6.00

metric screw threads ISO 724 (DIN 13 T1)

root

radius diameter

r

0.036
0.036
0.036
0.043
0.051
0.051
0.058
0.065
0.065
0.072
0.087
0.101
0.108
0.115
0.144
0.144
0.180
0.180
0.217
0.217
0.253
0.289
0.289
0.361
0.361
0.361
0.433
0.433
0.505
0.505
0.577
0.577
0.650
0.650
0.722
0.722
0.794
0.794
0.866
0.866

pitch

d2=D2
0.838
0.938
1.038
1.205
1.373
1.573
1.740
1.908
2.208
2.675
3.110
3.545
4.013
4.480
5.350
6.350
7.188
8.188
9.026
10.026
10.863
12.701
14.701
16.376
18.376
20.376
22.051
25.051
27.727
30.727
33.402
36.402
39.077
42.077
44.752
48.752
52.428
56.428
60.103
64.103

> a3

minor diameter

d3

0.693
0.793
0.893
1.032
1.171
1.371
1.509
1.648
1.948
2.387
2.764
3.141
3.580
4.019
4.773
5.773
6.466
7.466
8.160
9.160
9.853
11.546
13.546
14.933
16.933
18.933
20.319
23.319
25.706
28.706
31.093
34.093
36.479
39.479
41.866
45.866
49.252
53.252
56.639
60.639

D1

0.729
0.829
0.929
1.075
1.221
1.421
1.567
1.713
2.013
2.459
2.850
3.242
3.688
4.134
4.917
5.917
6.647
7.647
8.376
9.376
10.106
11.835
13.835
15.394
17.294
19.294
20.752
23.752
26.211
29.211
31.670
34.670
37.129
40.129
42.857
46.587
50.046
54.046
57.505
61.505
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thread height

h3

0.153
0.153
0.153
0.184
0.215
0.215
0.245
0.276
0.276
0.307
0.368
0.429
0.460
0.491
0.613
0.613
0.767
0.767
0.920
0.920
1.074
1.227
1.227
1.534
1.534
1.534
1.840
1.840
2.147
2.147
2.454
2.454
2.760
2.760
3.067
3.067
3.374
3.374
3.681
3.681

H1

0.135
0.135
0.135
0.162
0.189
0.189
0.217
0.244
0.244
0.271
0.325
0.379
0.406
0.433
0.541
0.541
0.677
0.677
0.812
0.812
0.947
1.083
1.083
1.353
1.353
1.353
1.624
1.624
1.894
1.894
2.165
2.165
2.436
2.436
2.706
2.706
2.977
2.977
3.248
3.248

Drill
diameter
mm

0.75
0.85
0.95
1.10
1.25
1.45
1.60
1.75
2.05
2.50
2.90
3.30
3.80
4.20
5.00
6.00
6.80
7.80
8.50
9.50
10.20
12.00
14.00
15.50
17.50
19.50
21.00
24.00
26.50
29.50
32.00
35.00
37.50
40.50
43.00
47.00
50.50
54.50
58.00
62.00
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Sl guilysli s 3lio jl gUbl (sl pm 9 Cl 23T Jglaz 3 Uglaie 3 1kl S5 k0 (slezas
g 42| o Machinery's handbook 25 4, 1 SO (slesry aliso (sleaw S

American National Standard General Purpose and Mechanical Fastener
Coarse Pitch Metric Thread—M Profile Series
(ANSI/ASME B1.13M-1983, R1989)

Nom. Nom. Nom. Nom.

Size Pitch Size Pitch Size Pitch Size Pitch
1.6 0.35 6 I 22 2.5% 56 5.5
2 0.4 8 1.25 24 3 64 6
2.5 0.45 10 1.5 27 3* 72 6

3 0.5 12 1.75 30 3.5 8o 6
3.5 0.6 14 2 36 4 90 6

4 0.7 16 2 42 4.5 100 6

5 0.8 20 2.§ 48 5

All dimensions are in millimeters.

* For high strength structural steel fasteners only.

American National Standard Fine Pitch Metric Thread — M Profile
Series (ANSI/ASME B1.13M-1983, R1989)

Nom. Nom. Nom. Nom.

Size Pitch Size Pitch Size Pitch Size | Pitch
8 I R 27 - 2 §6 | ... 2 105 2
10 | 0.75 1.25 30 1.5 2 60 | 1.5 ... 110 2
12 I 1.5% 1.25 33 L. 2 64 | ... 2 120 2
14 . 1.5 35 s ... 65 1.5 ... 130 2
15 |1 . 36 .2 70 | 1.5 ... 140 2
16 1.5 39 2 72 0 ... 2 150 2
17 1 40 LS ... 75 s ... 160 3
18 e .5 42 c. 2 80 | 1.5 2 170 3
20 |1 1.5 45 LS ... 8 | ... 2 180 3
22 e 1.5 48 . 2 90 2 190 3
24 R 2 50 .5 ... 95 2 200 3
25 | 1.5 c 55 1.5 ... 1 100 2

All dimensions are in millimeters. * Only for wheel studs and nuts.

(a) (b) (c)
(a) Bolt and nut; (c) Cap screw; (c) stud.
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ilgony )AL Jalal o
o= Ky s 13 45 3,8 Use GRS o bt b Sy 4l Olg3 (0 1) Loz SU13SL
ﬁwwkjwbg)ucbﬂ&bwcuol@wgmb

=
s
Ealet %
g g
(o]
= =
A, B
O 5 ) 0_-".
G (EHIENSION ) m—— ~— & [{contraction)
(a)
F,
Fg F,
0 & O,f‘
Extenaion m—-
(joint thus compressed)
(k)

Sl 23 oS0 gy 45 > 3 OT 8enis 9 g S0 b 2Ll 9 UL Ol s 95 13900
Joles el )5 P (oo Glum 5900 <o O oliond 9 g il ol 03 2205 (0 0L
aalss g 3131 4 g Jsb Gl bl 3 08 18 P (2 )5 )b i JUail 45 5900 )3 . 2ienid

LBl salgs GualS ollenis S5 mkd 9 Cubls

P & P,"

i@ 2 olg s

) ot I P+ kb@

| F=increase in P yplus decrease in P

| =
— Pk, ] olSionis W 03l (59 0

P -k;e

Load

0, 0,

F
Deflection }T’|
&

(extensgion of bolt = reduction in contraction of joint)
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P
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P+P-keg-P-kg=0 = g=
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k, + K

= 0= Jlosl YL .l SS I 58595 9 Jbasi| gt o md Usloo Cp s 99w 332 45
cuolia.o.u.w

Pk,
P=P-kg=P- kbzR—(l—Ck)P

3291 Gy 1) JLasl gidew g pd 336 OT 0onis 9 s 12 23,19 S 9 0 39T 22 sl

N CAV
b )8 pbi 5> ciliteo (sl phiB b GAiS Cao Ao SO D900 4 (Jo g S5 39T 00 Sl

J=B ) O yg0 U O s 45 35 0 Joo 02 (pmw id 2iz Udlo dao ] 394 g0

| dwlzo
o |
| T ___!
N 1 1 1 1
de—it- E: + + +...
i Lse = Ls + 0.4d¢ kbl kbz kbs
|
dr - : ~ Lte = Lt + 0.4dy Cal 35910 JB ) )50
r— : 1
| |
2
5:&:”3:&5: kb:AE:ﬂ'dE N i: 4L2
AE L L 4L k, ~nEd

139 g0 oSl OT Uslre Jlsdie «d b gL Job 4 gy Jjl 4bd 2 sl 45
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de 20950 0932 42U )5 Uslee b = gy (> )5 b
d :l509)) 42U )3 Uslee S = gy 4iyy b
L. : 095, 093 44>b 3 Uslza Jsb = L +0.4d,
L, : 13095, &b 3 Jslee Jgb = L, +0.4d,
1 4L, 4L, 4L +04d, L +04d,

e

— = + +
k, 7Ed®> =zEd*> zE d? d?

! paa olSioghs (Jbw =
Sl= 390 o IS gl Lo 9T 4 sl 5 bl g oot Bauzey JLS) 4 4295 L
82395 I g i Udme So sl (509 )t 200t Sl YU Jukows )5 3255 5391 0
&2 4zl ol jl Zals o 9 Sl JSi Golbo i by pire @195 e DBGonds ) i

a4z 95 JB
SoS L i%)MQ}U;)@ﬁbW@

o
! l w|uﬁm&by)4ba|)

x_.>,< I - 7Ed. tane,
Lok
|

i 2“{(Li tana, +d —dc)(di +d,)

. (L taner, +d, +d,)(d, —d,)
J (M) 8L by o glis s L,
i (M) 43U by piro 532ls SzsS 5 :
(dyy =1.50;) o0 b gy oo b :d,
t sl ) D)0 4 g 2o Uoloo (it

t ol Wileman Jge 8 jl skl 555 (o s8G9
d./ L
k; = Ed,Ae"
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M odulus of
Poisson’s Elasticity, E, Numerical Constants
M aterial ratio, v GPa A Bi
Steel 0.291 206.8 0.78715 0.62873
Aluminum 0.334 71.0 0.79670 0.63816
Copper 0.326 118.6 0.79568 0.63553
Gray cast iron 0.211 100.0 0.77871 0.61616

: o oBalwl o
SAE Olimwgo bawgs 45 o liuo plSomtan] bl sg 35S g0 Joixi 1) (paSianw S )L 45 oo lozmn
Sigd o OBl Cawl 22 (yaess | SO ASTM
DS oot 3lgF 0 (soold Y i U9 e S UL 2 jS Lo < Proof load
Ol pteS (S 351) 3 S o 1B g5l JSi puns il )5 g 45 i : Proof strength
(Camol opbunss
S ol 220 Jgaz )3 S o 9 ozl ciliseo (sleze glol (s 0 Proof strength Calises yuslio
S8 o )8 bz b bise G o
t bl o Pl S5y 45 Gl 332 95 Jolis : Metric grade
/) ez Caomn 332 9 (O ) (aisS plSminnl (3 pioS 1 /) 0 (gt i U320 a7 Caonw 332
ol (S plStinl (g2 p50S 4 ol GRS (2 )FeS Casd 340

(Gut =~ 12x10 = 120K gf
metric grade 12.9 ;s o

—* =09
L O
Ultimate
Crest tensile Yield Pr oof
diameter, d, strength, S, strength, S, strength, S,

Metric grade mm M Pa M Pa M Pa
4.6 M5-M36 400 240 225
4.8 M1.6-M16 420 3402 310
5.8 M5-M24 520 415° 380
8.8 M17-M 36 830 660 600
9.8 M1.6-M16 900 720° 650
10.9 M6-M36 1040 940 830
12.9 M1.6-M 36 1220 1100 970

aYield strength approximate and not included in standard.
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Range of crest Ultimate

diameters, in. tensile Yield Pr oof
strength, Sy, strength, S, strength, S;,

SAE grade Ksi Ksi Ksi
1 V4-1 12 60 36 33
2 14 -3/4 74 57 55
3/4-1 12 60 36 33

4 V4-1 12 115 100 65
5 v4-1 120 92 85
1-11/2 105 81 74

7 V4-1 12 133 115 105
8 4-1 1/2 150 130 120

: lgony 6w $5)IA5)L o

S _R_R. P o
—_———— — — :@i‘)) ) uw
A A YA S

O S 2 )3 L.l (proof strength) Sp Jeoms JolB s STa>
t g Ol oo S, Olisebl cu b

. S -P

s, =P yc Mofe  pg ASTR

A A CkPmax
S G5 Jolie )3 g0 baas : A

& Oxb oSoxe 51,5 )b Gty : P

z 2 93)l9 )b pes jSL: P

Cawl 8198 plSomiw] jl jieS ey G5 45 223 (o0 0L F§) >1
63> 5 B aol Jooe 03 058 (o FS, Ghals el B (1581 45 525 g0 0LES G99 4l

4S 32 oo ) Sloi =l 03 Iaz 35S S 9= JL ju) sl 03 1 jl 45 2bb
2335 o P a8 b ytal8l s3> 6 B 90

P=P-(1-C)P=P =P—-(1-C,)FsP,, =0

= e A

p3—= 5l Olinobl o 2gdc 45 3ib (s3> 4 30 4dgl Oad pSme 31 s P laie ol ol

3945 0 3alie s il 03 1> SRS
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: O)s8 slgoyy o
O3 Slezrm Jl 90 L S e JLasl jebin 4 b S o 4 ¢l 0l &S > Joad sl
2350 3,08 ) 3 lge o> lezmm (2l L3590 g0 pLaw
Sip cslgw Jlae)
) Wedbold lso s
r_ﬁq} = Jloel g b SO 4 S 5 Ged dlge I SU o
EK - L—L 9 g0 Lulr 9, 31 i b b gy 0lgs 51,5 9 39
o Jlosl g o 4l 4 (L) slag pw Sl 4 495 b
A0l o0 Jeoe Slezmu Jl i B o9y Colsud S9d
J=B OT Olasin plw plS 0390 pasie by s | 49 g95 jl &8 Slezy e

| o
Crest diameter, d;, Number of threads Tenslestressarea, Shear stressarea,
in. per inch,®n A, in? A, in?
1/4 16 0.02663 0.3355
5/16 14 0.04438 0.4344
3/8 12 0.06589 0.5276
7/16 12 0.09720 0.6396
1/2 10 0.1225 0.7278
5/8 8 0.1955 0.9180
3/4 6 0.2732 1.084
7/8 6 0.4003 1.313
1 5 0.5175 1.493
118 5 0.6881 1.722
1 1/4 5 0.8831 1.952
1 3/8 4 1.030 2.110
112 4 1.266 2.341
13/4 4 1.811 2.803
2 4 2.454 3.262
2 14 3 2.982 3.610
2 1/2 3 3.802 4.075
2 34 3 4,711 4,538
3 2 5.181 4.757
3 1/2 2 7.338 5.700
4 2 9.985 6.640
4 1/2 2 12.972 7577
5 2 16.351 8.511
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3905 3,91 30 1) )b 2lomlz Sl piY S 5 2L JSB Gilhe O35 g 3 Sles Julo (6

Load, W
(Screw 13 threaded into W)

Thruat

([
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—Equal
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: 3095 (590 iy w3l

tanoa = - —mp //‘mp

7zdIO 7Z'dp zd,

1) 038) DG Als )s )3 § S5 Jalas =
23 905 (pl \Camwl 09) b g2 3g0c 45 3B (o0 B 09 0 WL GBLb jlos)ly JS (594

9@1),-7:0)_3),_o.c‘@_;)gmg;uml)))))ﬁioﬂ)g‘,ﬁ.&dJﬁb.hot..‘.vs.oﬁtsb.‘mb
Lag o Jslas jl abb 4lass ghiw (o SBuol o b [ ST .Gl YKo ol 41335 o ywlos

P gl Olgi (o0 e sliwl) )
: W
P cosf cosa=uP, sna+W P = :
COS6H. cosa — usSino
= Sl (59 05 5,5 S QBLL > 8158 o 51D /2 glai 4 pB 0 uls s9) P59
S5 2L 0L 02 VL 9 g 03,5 Sl S 1 e Sl b b g T huwgio glad
9 la Lilxis ys Sl jl (il S0 0,5 &S QBLL s Sl jl &L S5 0 2o

2ol e B 5900 swlow Aidgo S 5
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d
T= ( P cosé.sina+ P u cosa)(?pj + I W

_w d, \( cosf tana+ u et
2 )lcosO, —utanar | °

tand, = cosartan( S/ 2)

1) 0381 onb Cls )3 o) § 5)5 Jalas =
398 g0 woSe SISl (59 05 agz > (pl Yo
w
R = .
COSO. cosa + usina

d _
1wl S cosd,tahar—u | "
2 )\ cosO, + utanc
: o0 pleasily =

WL glonle 6l 5o 3050 S5 35,5 a0 g 9 3,5 S OBLL > SISl 31

2l Cawl O lee Jlosul Cl>
, d,
T =W| — |[tanc
2
bl o Bl bl 3T 4 T o gy Ol

efficiency = !

189 Wuly) T 9T 058l 93,5 WS OBLL s Sl jl ks & o b

cosg, + utana
cos6, — ucoto

efficiency (%) = : )b O30T b s

. coso, — utano )
efficiency (%) = p— +:cot ™ : )b o8, Vb >
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U >cosf  tano

L 2] cod b o ogd

DIN 103 T1 S ISO = gldisjys ais glaey;,
sk d
‘_qJAUérLf P
@ L‘i’;"fls Ph
[/ (c':i) dpls B =P
7 geosis b ki dy=d- (P+2a))
= ) uwa_,j)uq-)li-}lﬁ D4=d+2'ﬂc
5 2 ama_,_‘,_;u.l;'-b‘,hi dD,:de 405, P
hs] \ aJ‘))CL;;_—ﬁ 2= =d-0,5
NG \\\\\\ sr s eais oo hy=H,=05P+a,
N\ Y RT3 bows s S plol H= 05P
Pealb. € LTSS U
ST m2m«54 s g RGR,
, 6...12| 14...44 M2l je, pe b = 0,366.-P-0,54- a
a, 0,151 0,25 0,5 1 S 30°
R, 0,075| 0,125| 0725 0,5
R, 0,15| 0,25 { 0,5 1
b D40 y)y05hil s mmyeyyyelel
e | Dl s B S B Rl B I S
R R A e e Ty e B : 3 : i i )
e Moo 11 : el e g | o -t TS PY
der 19Dy _Dn_ Doyl b f- deP d_sz_. ds Dyl Dy h=Hy b
102 |9 [ 75| 8 [105[1,25[0,60[Tr 40x7 [365| 32 [ 33| 41 | 4 [2,29)
~Tef2x3 1105| 85| 9 [12,5|1,75/0,96 | Tr 447 }40,5| 36 | 37 | 45 | 4 "[2729
SoTelex47 14 | 14,5 12 | 16,5] 2,25 1,33 ['Tr- 488 | 44 39 | 40| 49 | 45| 2,66
| Tr20-4 118 | 155] 16 [20,5] 2,25/ 133[Tr 52-8 | 48 | 43 | 44 | 53 | 45 | 2,66
L Tr24 x5 121,5(18,5| 19 | 24,5 2,75/ 1,70 | Tr 609 | 55,5| 50 | 51| ¢ |5 |3,02
 Tr28=5 1255]22,5| 23 | 28,5] 2,75/ 1,70 | Tr "70x10 | 65 91 60| 71155339
o Tr32x6 |29 | 25 26 |33 | 3.5 [1,93] Tr 80«10 | 75 60| 70| 81| 55]3.39
 Tr36+3 | 34,5| 32,5: 33 | 36,5{ 2.0 [0.83 | Tr ‘90%12 | 84 711 78| 91 16,5 |412
o Tr36x6 |33 | 29 | 30 | 37 [ 351,93 Tri00~12 | 94 87 | 88 | 101 | 6,5 (4,12
Te36«10 | 31 | 25 | 26 | 37 | 55 (339 | Te140=14 | 133 | 124 | 126 | 142 | 8 | 4,58
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Figure 5-14 Efficiency of power screw whan collar friction is negligible.
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