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A~36 Appendix C STANDARD CATALOG PARTS AND REFERENCE MATERIALS

C.1 Threads

TABLE C.1.1  Standard Unified Thread Series”

Present Unified Thread Coarse Fine Extra-fine
Nominal Size--diameter (NC) (UNC) (NF) (UNF) (NEF) (UNEF)
- ’ Metric Threads Tap Threads Tap Threads Tap ]
Inch equiv. per inch drill' per inch drill' perinch drill’
061 0 1.52 — — 80 & — —
073 1 185 64 No. 53 72 No, 53
086 2 218 56 No. 50 64 No 50 -
099 3 251 48 No 47 56 No. 45
112 4 2.84 40 No. 43 48 No. 42 - —
125 5 3.17 40 No. 38 44 No. 37 —
138 6 350 32 No. 36 40 No 33 -
164 8 416 32 No 29 36 No. 29 -
1490 10 483 24 No. 25 32 Na. 21
216 12 5.49 24 No. 16 28 No. 14 32 No 13
250 : 635 20 No. 7 28 No. 32 No 2
3125 = 794 18 F 24 / 32 K
375 i 952 6 o 24 0 32 s
4375 T 1111 14 U 20 = 28 ¥
500 3 1270 13 £ 20 & 28 1
5625 = 1429 12 % 18 = 24 £
£25 15.87 11 = 18 Z 24 =
6875 2 1746 24 4
750 z 19.05 10 & 16 i 20 £
8125 i 20.64 20 =
875 ; 2222 9 = 14 = 20 2
9375 = 2381 ) 2
1.000 1 25 40 8 3 12 = 20 s
10625 1k 26.99 18 1
1125 11 2857 7 & 12 15 18 15
1 1875 12 e - , 18 15
1250 13 3175 7 12 12 1 18 14
13125 (= 33 18 154
1375 12 34.92 6 11 12 1 18 I
1 4375 12 36 51 . 18 1:
1.500 11 38 10 6 14 12 14 18 142
15625 12 39 69 18 1 1
1625 15 Avop Ll L 18 1 =
16875 HE 42 86 18 1 g
1.750 15 44 45 5 % 16 14
2 000 2 50,80 4% = 16 14
2250 2% 57 15 44 2
2.500 23 63 50 4 2}
2.750 25 69 85 4 ... O
3000 3 76.20 4 22
3.250 3% 82 55 4 : =~
3.500 31 88 90 4 37
3750 3% 9525 4 3t
4000 4 10160 4 g O

*Adapted from ANSI B1.1, 1960.

Unified Standard—Classes 1A, 2A, 3A, 1B, 2B, and 3B.
For recommended hole-size limits before threading, see Tables 38 and 39, ANSI B1.1-1960.

ap drill for a 75% thread (not Unified—American Standard).



TABLE C.1.2 Thread Sizes and Dimensions: Fraction/Decimal/Metric

Appendix C.1  THREADS A~37

Nominal Diameter
Size {Major) (Minor)
“ Inch mm lndw mm Inch
M14 055  1.397 —
0 — 060 1524 0438 1092 &
M16 063 1600  — - -
1 — 073 1854 0527 1320 53
1 -~ 073 1854 0550 1397 53
- M2 079 2006 — -
2 - 086 2184 0628 1587 50
2 — D8 2184 0657 1651 50
- M25 098 2489 @ -
3 - 099 2515 0719 1828 47
3 - 099 2515 0758 1905 46
4 412 2845 0795 2006 43
4 - 112 2845 0849 2134 42
M3 118 2997
5 125 3175 0925 2336 38
50 125 3175 0955 2413 37
6 138 3505 0975 24k4 36
6 - 138 3505 1055 2667 33
M4 457 3988 ..
8 164 4166 1234 3124 29
8 164 4166 1279 3225 29
10 190 4826 1359 3429 26
o 190 4826 1494 3785 2%
M5 196 4978 - -
12 216 5486 1619 4089 16
12 - 216 5486 1696 4293 15
-~ M6 236 5994 -
;e 250 6350 1850 4699 7
3 250 6350 2036 5156 3
£ 312 7938 2403 6096 F
2 312 7938 2584 6553 f
- M8 315 8001
z 375 9525 2938 7442 2
- 375 9525 3208 8153 Q
Mo 393 9982 @ -
Lo 437 11113 3447 8738 U
- 437 11113 3726 9448 0 =
o MI2 471 11963 0 e =
i 500 12700 4001 10162 2D
1 500 12700 4351 11048 2=
- MI4  B51 13995 -
< 562 14288 4542 11531 L
2o 562 14288 4903 12446

Tap Drill

585
0595

0700

0700

0785
0810
0890
0935

1015
1040
1065
1130

1360
1360
1470
1590

A770
1800

2010

2130
2570
2720

3906

1.499
1.499

1.718
1.778

1981
2057
2261
2380

2.565
2.641
2.692
2.870

3454
3454
3733
4038

9 347
9.921

10715
11.509

12,3031
13096

64

13

58

=i

35

1.25

125

TPL

(Approx.)

74 127
b4 101
56 74
H1 74
36 51
32 51
25 34
20 25
17 20
145 20
125 17

Continues




£-38 Appendix C STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.1.2 Thread Sizes and Dimensions: Fraction/Decimal/Metric—-Continued

Nominal Diameter Tap Drill Threads Pitch TPl
Size . (Major) (Minor) (for 75% Th'd.) per Ingh vvvvv » (mm) . (Approx.)
Inch mm Inch mm Inch mm Drill Inch mm UNC UNF Coarse Fine Coarse Fine
- = - = = = = s
§ — 625 15875 5528 14020 Z 5781 14684  -- 18 —
Mi6 630  16.002 — — — - —~ 2 15 125 17
M18 708 18.008  — - — - - b5 1 0 17
3 - 750 19.050 6201 15748 & 6562 16668 10 -
3 — 750 19050 6688 16967 . 6875 17462 - 16 .
M20 787 19990 - - - .. 985 15 10 17
- M22 866 21.9% @ — — — — — - 25 15§ 10 7
f - B85 22225 7307 18542 £ 7656 19446 09 .. .
I ~ 8IS 22225 78227 19863 B 8135 20637 - 14 e
- M24 945 24003 = — = e 3 2 85 125
1 - 1000 25400 8376 212598 [ 8750 22225 8 o
1 ~ 1000 25400 8917 22632 F2 9219 23415 - 12
M27 1063 27000 . . 3 2 85 125




Appendix C.1  THREADS A-39

TABLE C.1.3 Unified Screw Thread Standard Series
Graded Pitch Series*
Extra
Nominal Coarse Fine fine ,
Size (UNC_UNF_UNEF 4UN 6UN SUN 12UN 16UN 20UN 28UN 32UN

Basic Major Nominal

0.0600 = 80 L S e i i = O
2 0.0860 56 64 = e e 2
3 0.0990 48 56 - ' v 3
4 01120 40 a8 e i L = - e e = 4
5 G ’f ?C)D 4‘) 44 e hhEEEEE gega e B Pt BT *-)
6 01380 32 40 - . - - o UNC 6
8 = ' 0.1640 3 36 i i i S i UNC 8
10 v . 01900 24 32 e e G HINC 10
12 poed 24 28 32 . - - UNE OUNEF 12
0200 2 28 B . ~  UNC  UNF  UNEF
0315 18 w0 3 -~ . . 30 2B UNiF
g0 6 24 o3 . o UNC JB 28 UNEF
gairs 14 0 58 . 55 UNE UNEE 3
ose00 13 a0 28 16 UNF  UNEF 32
pLe2s 12 18 a4 . UNC s 8 98 3
D620 11 18 o . .. v e 5 8
06875 e 24 e - 12 16 20 28
; 07500 10 16 0 . 12 UNF UNEF 28 32
l 3 g8y 35 12 1B UNEF 28 32
P2 08550 9 14 0 - 12 16 UNiE o8 3
: = sy - . 1) 1B UNEF 28 W
o . tpomm 8 12 g0 -~ UNC  UNF 16 UNEF 28 3
., _ . : 6 0 8
1 1125 7 12 8 8 N s 35 38
- .o’ 8 12 1w o g ”
1L f2%00 7 33 @® . . 8 UNF 1B 8 8 .
- bs 181y 8 . 8 12 . a8
1 _ i® 6 12 1B .. UNC B UNE 16 23 D8
v : : x
8

f-s ot St i
ojur Do s

=
el

;‘-,ﬂw R
b 16 ;‘G =

ol

s
pevi
N

=

|

i
Ll

ENTV
SRS (VUi

i

ol 3

b
el

b

1L taans 18 f 12 16 20 8
L1l 15000 B 12 18 . UNC UNE 16 0 8
i P2 e g 6 8 2o
Loz 16250 .. e 6 8 12 6 20

... 6 8 2 . 0 .
12 17500 5 6 8 12 16 20

HE o181 - o - 6 12 16 20
14 18750 oo 6 12 e 20

Hroters o - 6 12 16 20
2 20000 47 6 12 16 20 —

2% 21250 6 12 16 0

2.2500 4% 6 12 16 20

iu; R ;‘i” Sl :‘i“" B ?n‘}“‘ 0= :‘-3”‘

i
o

B il
[nl

W

fociigka of
BB ..{i
&l

R

NG NG e e L L L L Ly g

Bime A3l

focRio clio v i ve)

Continues



B~E0 Appendix C  STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.1.3 Unified Screw Thread Standard Series—-Continued

i Graded Pitch Series* Constant Pitch Seri_ejf .
‘ Extra
Nominal Coarse Fine fine
. Size UNC UNF UNEF 4UN G6UN 8UN 12UN 16UN 20UN 28UN 32 UN
‘ . Basic Major . - : Nominal
i Primafym §ecqﬂq§1y Dia__meter Threads per Inch e Sizev
22 23750 — — _ = 6 8 12 16 20 — — 2-3
23 2.5000 4 — — UNC 6 8 12 16 20 — — 2-%
2 26250 . o - 4 6 8 12 16 20 w 2-2
2.3 2.7500 4 - — . UNC 6 8 12 16 20 . 2-2
2 28750 — = - 4 6 8 12 16 20 - — 2-Z
3 30000 4 —  UNC 6 8 12 16 20 3
3-1 31250 - — 4 6 8 12 16 34
33 3.2500 4 - UNC 6 8 12 16 . - 33
32 33750 - - 4 6 8 12 16 i 3¢
3-1 35000 4 i — . UNC 3 8 12 16 - — 31
3.% 36250 4 6 8 12 16 e e L 3%
3-2 3.7500 4 - UNC 6 8 12 16 33
3-L 38750 4 6 8 12 16 34
4 4.0000 4 4 6 8 12 16 o 4
4-4 41250 s 4 6 8 12 16 o 4.2
4-1 42500 = ..l 4 6 8 12 16 o 4-3
43 43750 -~ 4 6 8 12 16 “ 4.2
4. % 45000 S 4 6 8 12 16 S G 45-
4.2 4.6250 4 6 8 12 % 43
4-3 47500 o - 4 6 8 12 16 4-2
4..% 4 8750 4 6 8 12 16 4.%.
5 50000 - 4 6 8 12 16 5
5.4 5.1250 4 6 8 12 16 54
52 52500 - 4 6 8 12 16 5.3
5-2 53750 - 4 6 8 12 16 e 52
54 55000 4 6 8 12 B . 53
5.2 56250 - 4 6 8 12 16 - 5.2
5.2 5.7500 e 4 6 8 12 16 . 5.2
5% 5.8750 4 6 8 12 16 -4
6 6.0000 -~ 4 6 8 12 16 G e 6

Courtesy of American National Standards.



Appendix C.1 THREADS A4

TABLE C.1.4 Drill and Counterbore Sizes for Socket-Head Cap Screws (1960 Series)

Normal Fit Countersink
Nominal Size Number or Diameter
or Basic Fractional Decimal Fractional Decimal Counterbore D (Max) +

>rrow Dlamater Slze i e e  Dumeter  JF(Max)
0 0.0600 51 0.067 49 0.073 ¢ 0.074
1 0.0730 46 0.081 43 0.089 = 0.087
2 0 0860 2 0.094 36 0.106 2 0.102
? 3 00990 36 0 106 31 0.120 = 0.115
4 0.1120 : 0.125 29 0.136 % 0.130
5 01250 & 0.141 23 0.154 i 0.145
6 0 1380 23 0154 18 0.170 & 0.158
8 0.1640 15 0180 10 0.194 = 0.188
10 01900 5 0.206 2 0221 2 0.218
i 0 2500 i 0.266 = 0.281 i 0.278
= 0.3125 i 0.328 o 0.344 iz 0.346
2 0 3750 & 0.391 2 0406 2 0.415
K L 04375 2 0.453 = 0469 2 0483
3 0.5000 & 0516 s 0.531 12 0.552
2 0.6250 i 0641 o 0.656 i 0.689
2 0.7500 = 0.766 & 0.781 1% 0828
z (.8750 Ee 0.891 2 0.906 12 0.963
1 1.0000 Tk 1016 Tosk 1.031 12 1.100
15 1.2500 1ogh 1.281 15 1.312 2 1370
13 15000 124 1531 12 1562 23 1.640
12 1.7500 1.2 1781 132 1.812 232 1.910
2 2.0000 25 2.031 24 2.062 3.2 2180




A—42 Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

C.2 Metric Twist Drills

TABLE C.2.1 American National Standard Combined Drills and Countersinks—Plain and Bell Types
(ANSI B94.11M-1979)

PLAIN TYPE BF1ll. TYPE
120°~

P

- D"

~7 el |

i

: Size

 Designation | inches = Milioiters  Inches Milimetys  liches  Milimetes  Inches Millimeters
{ 00 . 318 025 0.64 030 0.76 11 29
; 0 ¢ 318 = 0.79 038 0.97 14 29
f i & 318 & 1.19 2 119 13 32
E 2 = 476 & 198 = 1.98 13 48
3 L 635 Z 278 2z 278 2 51
: 4 - 7.94 i 318 : 318 ii 54
5 L 1111 2 476 2 476 23 70
6 1 1270 5 556 & 556 3 76
| 7 = 15 88 1 635 : 6.35 3} 83
f 8 2 19.05 2 794 - 794 1L 89




TABLE C.2.2 Twist Drill Sizes: Decimal/Metric

Appendix C.2 METRIC TWIST DRILLS

A-43

e
|
l No.  Decimal _ Metric
| iz Fqivalent Equivslent
| 2280 5791
g 2210 5613
| 3 5139 sam
f 4 2090 5 309
| 5 2055 5220
| & 2040 5.182
| 7 2000 5105
8 1990 5 055
‘ 9 1960 4978
Lo 1935 4915
| 1 1910 4851
Lo 1890 4801
43 1850 4699
| 1 1820 4623
o5 1800 4572
. s 1770 449
L7 1730 4394
18 1695 4305
| 19 1660 4216
| 0 1610 4089
L2 1590 4.039
| 2 w39
| 2 1540 3912
Lo 1520 3861
Lol s 3y
| o 1470 3734
| 1440 3658
| 28 1405 3569
Lo 1360 3454
o 1285 3264
L o3 1200 3043
L W 1160 2946
L33 1130 2870
Lo 1110 2819
. 35 e g oe
. 3 1085 2705
Ly 1040 2642
o 1015 2578
L 0995 2577
|
L4 0980 2489

Number Sizes

Closest
Metric
Drill

No. Decimal  Metric

Size Equivalent Equivalent
41 0960 2438
42 9935 2362
43 (890 2.26%
44 D86Y 2.184
45 Q820 2.083
46 0810 2057
47 0785 1.994
48 0760 1.930
49 0730 1.854
50 0700 1778
51 0670 1.702
52 0635 1.613
53 0595 1511
54 0550 1.397
55 0520 1.321
56 0465 1.181
57 0430 1092
58 0420 1.067
59 0410 1.041%
60 0400 1016
61 390 (3991
62 380 0.965
63 0370 0 9240
64 0360 0914
65 0350 0.889
66 0330 0.838
67 0320 0813
68 0310 0787
69 0292 0.742
70 0280 0.711
71 260 (0 666
72 D250 11635
73 0240 0610
74 0225 0572
as 0210 0533
76 0200 508
77 0180 0457
78 0160 O 406
79 0145 3.368
80 0135 .343

- e
Metric Metric
Drill Size  Decimal Metric Drill

tmm) letter fquivalent Equivalent (mm)
2.45 A 234 5.944 5.90
235 B 238 6045 6 00
225 C 242 6147 6.10
2.20 (] 246 6.248 6.25
210G E 250 6.350 G 40
2.05 F 257 6528 6.50
2.00 G 261 6629 € 60
195 H .266 6.756 €6.75
1.85 | 272 6.909 6.90
1.80 1 277 7036 7.00
1.70 k 281 7.137 7.10
1.60 t 290 7.366 7.40
1.50 M 295 7493 7.50
1.40 N 302 7671 7.70
130 0 316 8.026 800
1.20 P 323 8204 820
1.10 Q 332 8433 8.40
105 R 339 8611 8 60
1.05 S 348 8839 8.80
1.00 T 358 9.093 9.10
1.00 U 368 9347 930
0.95 vV 377 9576 9.60
095 W 386 9 804 9.80
.90 X 397 10.084 1000
0.90 Y 404 13.262 10.50
085 Vi 413 10 491 10.50
0.80

0.80

075

070

0.65

0.65

060

.55

0.55

050

0.45

0.40

0.35

035

Letter Sizes

Fraction-size drills range in size from one-sixteenth to 4 in. and over in diameter, by sixty-fourths.
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C.3 Bolts, Nuts, and Screws

Socket Flat Countersunk Head Cap Screws (ANSI/ASME B18.3, 1986)

i A THEORETICAL SHARP =l
l“ A =]J ABSOLUTE MINIMUM
K ; X L _ LI
: ROUND OR [OULLL
FLAT — Ly
~ Lgy
ENLARGED VIEW OF HEAD —t H L, Ly
—{F
U £ NI S i i S RnnnnnnRannARnr
3 = T
M J \/-J T o r
TABLE C.3.1 Dimensions of Hexagon and Spline Socket-Flat-Countersunk-Head Cap Screws
| g A T m T
Nosrit;i:a! Head Diameter  Head Height Hexagon Key E;?:t
or Basic Body Theoretical Spline Socket Engage- Above D
Screw . Dlometer Sharp Abs Flushness Socket ~  Size ment  Max
Diameter Max Min Max Min  Reference Tolerance  Size Nom Max
e e e s e e e e .
1 0.0730 00730 1.0695 0.168 0.143 0.054 0.007 0 060 (0.050 0031 0008
2 0.0860 1.0860 0.0822 0.197 0168  0.064 0.008 3.060 £.050 (1038 (.010
3 0.0990 (.0990 0.0949 0.226 193 0n73 0.010 0072 -11(_; 0062 0.044 0.010
= s e e e e e 1; . e
5 0.1250 0.1250 01202 0281 (J.240 0.090 0012 0.096 ;3 0078 0.061 0.014
0.1380 0.1380 0.1329 .307 0.263 0097 0.013 0096 ‘LZ (1078 0 066 0.015
0 1640 0.1640 0.158% 0.359 0311 012 0014 0.111 —3—“3 0.094 0076 .05
....... e = e E s L —é s
—; 02500 0.2500 0.2435 0531 0.480 0.161 0016 0.183 % 0156 (O 0015
2 03125 03125 03053 065 0600 0198 0017 0216 & 0188 0138 0nis
2— (03750 0.3750 0.3678 0.781 0.720 (0.234 2.018 ).251 ;’ :213 0.159 0.015
;Zr 0.4375 04375 0.4294 (1.844 0781 0234 0.018 0.291 % 0 250 0.159 1.015
—' 0 5000 0.5000 04919 (938 0.872 0.251 0018 0372 i% 0312 0172 0015
g 0.6250 0 6250 06163 1.188 1.112 0.324 0.022 0454 § .375 0.220 0.015
i 0. 7500 0.7500 £.7406 1.438 1.355 0 396 0.024 0.454 1 0500 0.220 0015
§ 0.8750 0.8750 0.8647 1.688 1604 0,468 Q025 {’g 1.562 0.248 0015
1 1.0000 1.0000 .9886 1938 1.841 (0.540 0.028 —5 0625 0.297 0.015
1§ 1.1250 1.1250 11086 2188 2.079 0611 0031 § 1.750 0 325 0031
14‘ 1.2500 1.2500 1.2336 2438 2.316 0.683 1.035 é 0.875 .358 0.031
14 13750 13750 13568 2688 2553 0755  0.038 I 085 0402 0031
P;' 1.5000 1.5000 1.4818 2.938 2.791 0.827 (042 1 10000 0435 3.031




Appendix C.3  BOLTS, NUTS, AND SCREWS

Countersunk Bolis and Slotted Countersunk Bolts (ANSI/ASME B18.5, 1978)

EDGE MAY BE

ROUNDED

OR FLAT——|

A (MAX SHARP)
A (MIN SHARP) ———

TABLE C.3.2

Vo
-~ 1
£
=
w
E h
=
2l
m
@ |l
<
<
] e

e H =1 (MAX)
e H-s—1- (MIN)

g

L

SLOTTED HEAD

82°
78°

AMA AN

v

L —

Dimensions of Countersunk Bolts and Slotted Countersunk Bolts

A~45

Nominal
Size or

Basic
Bolt

Diameter  Max
3.2500
03125
0.3750

i -
|G mfm I AR

e el

£ 04375
1 05000
06250
2 07500
L 08750

1 1.0000

11250 1148

il ool it

1.250a
1.3750
1.5000

Body
___Diameter

0237
.298
0 360

0.260
0324
0.388
452

0.976

1223
1.345
1470

1404
1531

Min

1.098 .

A

Head Diameter

Max
Edge

Shary

2.493
0618
0.746
0.803

Min
Edge

Sharp

0477
0598
3.715

1905
1.132

Min
Edge

0.445
0.558
0.668

Flat
on

Min
Dia

0.023
0027
(0.030

0.035
.038
0041

0.043

> Q043

04343
0043
£ 043

Rounded Head

or Flat

Head

3.738
0.805

0196 0094 0081

0196 0094 D08l
0233 (1106 0091

0292 0133 0116

0408 0167 0147
Q466 0.188

0.641
0.698

00226
3.258

0208
0.240

Slot Slot
Height Wit Depth
“““““ Mi’?, Max Min Max ‘ Min
0131 0075 0.064 068 (1045
0164 0084 Q072 (0.086 057

(0.103
0103

13.068
0.091

0.068

0.206
G 240 0.162
0.257 0173

0.197
0220

U.360 0244
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Hex Cap Screws (Finished Hex Bolts) (ANSI/ASME B18.2.1, 1981)

H R

J = f— F

|l o
0§ \N,\'u
- Y (Ref) = Ly
30° +0°~—> ~-Lg
-15° Lo | —
L

TABLE C.3.3 Dimensions of Hex Cap Screws

Thread Length

i Runout

or Screw ;

Nominal Yanatha Tr§r§;~ of.
Size or Wrench- 277 tion  Bearing
Basic Body ing 6in. & Over Thread Surface
Product Diameter shorter  6in.

Max Min Min Basic

0163 9350 0 DI0e 0750 1008 i 250 0.0310
0.241 0395 0140 085 1SS 0.278 0011

32500 02800 02450
g

03125 3125 Q3065 0.500

U375G 0 83750 (.3680 Q562 3.243 0960 to0g 1250 0312 0012
(14375 43 64305 0.19% 13725 U.357 0013

0 5000 34930 0750 B3 0866 840 1.500 0385 0014
0.5625 05545 £ 0812 0798 1938 0910 1375 1625 0417 0ms
i Uel50 08170 £ 09318 0922 1083 1041 1500 1750 0458 0017
3 07500 02,7410 1125 1900 1298 1254 1753 2000 0500 0020

1023
2.625 0.026

4 D830 08I0 (18660
110000 30000 09900

Tlo19250 11250 171140 0658 D461 0714 0029
a i 1.2500 0749 0530 0714 0033

0810 0569 3000 37250 0:833 G036
G962 0640 250G 3500 0.833 9.039
- 1.054 11046

3 13750
om0 150
2 o17mm
7 20000

272500 22380

25000 25000 24880 3 B2 4133 11 1583 1479 1042 5250 5506 1250 008
JUS00 27500 27380 42 4135 3988 4763 4546 LM 1744 1832 1151 5750 6uoh 1350 oun
3 30000 30000 29880 4% 4500 4350 5196 4959  1Z 1935 1815 1290 6250 6500 1258 0079




Metric Hex Cap Screws (ANSI BI8.2.3.1M, 1979)

Appendix C.3  BOLTS, NUTS, AND SCREWS

A~47

- K L
o K, et ——]
S <——Ls——-—>
—>ieC «—— B (Ref) —»
- X v
I
L T ‘
| e RO QI
| ‘ < Optional point
‘k\ Incomplete Thread construction
Property class and manu- 15°-30° . z
facturer’s identification Fillet
to appear on top of head
TABLE C.3.4 Dimensions of Hex Cap Screws
i ................... B s . . E . K : h £ Bw  punout
f Nominal . § M‘
’ Serow Width Width . Washer  Washer Bearing
e b e maw e e o
L e e e e
E M5 x 0.8 5.00 4.82 8 00 7.78 g 24 8.79 365 3.35 24 05 02 649 022
i M6 x 1 6.00 582 10.00 978 11.556 11.05 4.15 385 2.8 b7 89 025
E M8 x 125 800 7.78 13.00 12,73 15.01 14 38 550 510 37 06 03 116 028
I M1 % t 5 10.00 9.78 16.00 1573 18 48 V7.77 6.63 6.17 45 0.6 0.3 146 032
 MI2x 175 1200 1173 1800 1773 2078 2003 776 124 57 06 03 166 035
M14 x 2 14.00 1373 21.00 2067 2425 2335 909 851 62 6. 03 196 0.39
! M16 x 2 16.00 1573 24 00 23.67 27.71% 26.75 1032 9.68 70 08 04 225 043
Y M20 x 25 2000 19.67 30.00 29 16 34 64 3295 1288 1212 88 08 04 277 053
M24 x 3 2400 2367 36.00 35.00 4157 39.55 15 44 tdh6 105 08 04 332 063
| M30x35 3000 2967 4600 4500 5312 5085 1948 1792 131 08 04 427 078
: M36 x 4 3600 3561 55.00 53 80 G351 6079 2338 2162 156 08 04 511 093
M42 x 45 4200 4138 65.00 62.90 75.06 7371 2697 2503 182 1.0 05 538  1.09
M48 = 5 4800 47.38 75 00 7260 B6.60 8276 3107 2893 210 1.0 05 690 125
EMB6 255 5600 5526 85.00 82 20 98 1h 9371 3620 3380 245 10 05 81 147
| Meax 6 @400 6326 9500 9180 10970 10465 4132 3668 280 10 05 872 169
M72 x 6 T2.00 7126 105 00 101.40 121.24 11560 4645 4355 315 1.2 (1.6 96.3 19t
M8O % & 8000 7926 115.00 11100 132 72 12654 5158 4842 350 12 06 1054 213
M9Q x 6 90,00 8913 130.00 12550 150,11 t143.07 5774 5426 392 1.2 06 1192 241
MTOG % 6 100.00  99.13 145 00 140.00 167.43 15960 6390 6010 434 1.2 06 1330 2649
""" “MIO X 15 1000 978 1500 1473 1732 1664 663 617 A5 D& 03 138 0%
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Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

Socket-Head Cap Screws (1960 Series) (ANSI/ASME BLS.3, 1986)
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MIN INCLUDED ANGLE AT
MIN MATERIAL LIMIT

s en
0,
|-+
|
1
1
i
i
i
H
i
{

[ ey

TABLE C.3.5 Dimensions of Hexagon and Spline Socket-Head Cap Screws (1960 Series)

D A H S M J T G K
Nominal 8 : ;
size Head  Spline Hexagon Key Wall  Chamfer
or Basic Body Head Head Side Socket Socket Engage-  Thick or
Screw Dlameier Diameter Helgln Height Size Size ment ness Radms
Diameter Max' Mm Max Min Max Mm M:‘n Nom Nom Min Min Max
G D600 0 0600 0 f_)568 1096 0.091 0 «)60 o_()sz D 054 0060 005 0 025 m)uJ om,a
1o 60730 30730 o065 0118 G112 0.073 G.070 3066 G072 o062 0031 Q025 0.003
2 G086 £ 0860 0827 31440 134 0086 G.083 077 3096 0078 0038 Q428 0.033
3 0. ()Sz‘)() (10990 30949 3161 154 () 0‘3% U 095 f) L:S) .09¢€ 0 (78 0.0 14 U «)34 u 0( 1%
4 O.HM 1120 0176 O HZ G 108 t) WT 2131 .094 58 O:ﬂ t‘t ()?9 D ')(}L
5 021250 0:1250 1202 .205 0.198 0125 G121 112 11 0.094 0.057 2034 0.005
(53 $.1380 01380 1329 15276 0.218 3138 3.134 .124 0133 0109 &.064 (1047 9005
8 (. 1646 3 1640 o 1‘)8“ 3270 762 1164 159 .148 () 168 (08 I-H ﬂ 1)1 / n 0‘:6 t) &)0’*
10 31900 (1. 1840 3312 8303 0190 (.185 0171 (3183 () 155 O t)’~30 O l)h"‘ 0 (0"*
% 0.2500 {7 2‘)1)0 (12435 0375 1).365 (0250 0.244 0.255 3216 % 188 0.120 0.085 008
7“— .3125 (33325 33053 0469 0.457 0312 0306 0.281 11291 4 3250 3151 0119 G008
£ 03750 03750 0 1378 DSl 0ED O 375 . 0368 0337 0372 £ (312 018 0143 poog
“ 0 4315 a3 04294 oese  0e2 o 438 0430 0394 0454 0213 0166 001
1 05000 05000 04919 3.750 0.735 0500 3492 {¥:450 (1454 E 0:245 11190 0T
g (36250 6250 J6163 (1938 04923 2625 0616 11562 (1595 —i 0307 £.238 01
3 07500 07500 () 7406 1 M‘ 1.107 0.750 0748 3678 0620 2« 0.379 0.285 3010
L 087s0 0870 08647 1312 1293 0815 vesa 0787 0698 : 0750 0 042 033 0o
1 1 0000 10000 0.9886 1500 1479 1.000 1.988 {1 90t 0.790 3 0. 750 3.495 {3384} 0015
140 A2B0 11250 11086 1688 1665 1125 T oo I 08 0.557 0428 0015
T4 12500 12500 0 12336 tres 0 1452 123 1128 : : 00475 0015
12 1.3750 i 3/‘~0 1.3568 2 064 2038 1.37% g1 368 ‘I;Z.S? 1 1.000 i} 68/ (0523 015
1% 1.5000 1.5000 1.4818 2250 2224 1 500 1485 1.350 : 1 1000 € 745 0570 0015
5 17500 77500 17295 2625 2597 1950 1734 1575 o 13 125 087 0865 0n(s
2 2 13006 Z 0000 19780 3 ‘)UO 2.971) 2000 1983 1.800 . 1 :‘ 1500 995 () '}60 (43 tH 5
7% 24500 22500 2 2280 3:375 3344 2.250 2237 2.025 . a3 1750 1320 (J 855 0.031
2% 25000 2 5000 24762 3.750 3737 2500 2 481 2250 - 1% 1.750 1245 950 0.031
2; 27500 27500 2 /)Fz 4125 4090 2750 2730 2475 . 2 7000 1370 1045 031
3 '3.()!.)06') 30060 2 4 500 4464 3.008 2979 2. 700 i 7; 2.250 49‘~ 1140 .031
3.2500 32500 4875 4.837 3.250 3228 2925 3 73’ 2.250 1.624) 1235 0.031
35000 35000 5250 5211 3 500 3478 3150 & 2 2.750 1:74% 1.336) 3.031
i 37500 37500 37262 5625 5.584 3 750 3727 3375 3 15 2756 1874 1425 0431
7[ 4 0000 4 D000 397612 6.000 5958 4000 34875 3600 3 3000 1995 1.521) 3.031
!
L




Appendix C.3  BOLTS, NUTS, AND SCREWS

Metric Socket-Head Cap Screws (ANSI/ASME B18.3.1M, 1982)
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TABLE C.3.6 Dimensions of Metric Socket-Head Cap Screws

A£G

D A H S J T G B E F K
. Hex: . UndetMend Fillet
Nominal : R
Screw Chamfer agon Key Walt Transi- Transi-  Junc: Chamfer
Diameter Body Head Head or Socket Engage- Thick- tion tion ture or
and Thread Digmeter . Diameter Height  Badius Size  met ness  Dlamster
Pitch Max Min Max Min Max Min Max  Nom Min Min Max Min
M1.6 = 35 1.46 300 287 1.60 152 316 1.5 .80 354 20 18& g
M2 = 0.4 1.86 3.80) 365 2.00 131 (.20 (& 1.00 .68 26 22 {51 020 008
M2.5 045 4.50 433 250 240 0:25 20 1.25 .85 31 27 051 010 0.08
M3 = 05 2 &6 550 532 3.00 2.89 £330 25 36 3.2 .51 0.1 13
s 0.7 382 700 80 .00 3.88 (140} 3t 47 4.4 .60 0.2 .13
< 0.8 4 &2 27 500 486 150 41) 5.7 5.4 .60 020 .13
ME 1 10.00 g 74 & 00 5.&5 0 D] 300 68 €25
M8 125 13.08 1270 80 783 () &% 6.0 400 9.2 142 .40
MG = 1 1600 1567 1000 9.&1 100 &0 500 3 2 102 {3.460)
M1z = 1.75 18.00 17.63 12.00 1.20 160.0 6.00 1.87 13.60)
(1IM14 2 § 2100 2060 14.00 1.40 120 700 187 1160
M16 = 2 18] 24.00 2358 1800 160 14.0 800 1.87 .60
M20D = Z 5 20.00 30.00 2953 2000 .00 1R 1000 2.04 3 8% 0.40
M24 - 3 24.00 3600 3548 2400 2370 240 190 1200 204 180 40
M30 = 3.5 30.00 4500 : 3 2967 3.00 22 1 1500 1200 2.89 100 Y40
M3€ > 4 36 00 5400 533 360 270 18.00 2 89 1.00 040
M47 - 45 4200 6300 6231 4200  41.61 420 320 2100 3.06 120 40
M4g > 5 48 06 7200 7227 4300 47.58 480 365.0 2406 341 1.60 040




A-50 Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

Socket-Head Shoulder Screws (ANSI/ASME B18.3, 1986)

%0.005

SEE DETAILY
SEE DETAIL Z—\
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TABLE C.3.7 Dimensions of Hexagon Socket-Head Shoulder Screws

Nominal Head  Hexagon Key Fillet Head
size Shoulder Head Head Side Socket Engage-  Extension Fillet

or Basic Diameter Diameter Height Height Size ment Above D Radius

Diameter Max Min  Max  Min »Max Min Min Nom

|
E
E Head
i
! ...............................................................................................
0014 3.009
Qo017 0012
0.620 (LOts
0026 0.020

0250 02480 02460 0375 0357 0188 0177 0157 1 0125
0312 03105 03085 0438 0419 0219 0203 0183% £ 0156
0375 03730 03710 0562 0543 0250 0240 0209 £ 0188
0.500 0750 0729 0312

06210 0875 0853 0375 0365 0315

| 2 0625 : = 0312 0.032 0.024
L2 0750 07480 07460 1000 0977 0500 0490 042 0375 0281 0.039 0030

0.375 0 050 0040
0625 0469 0.060 3.050

1 1,000 09980 08960 1312 1287 0625 0610 0527
1250 1.2480 12460 500 1723 0750 0735 0633

ok wafes Bl s
: - g 00 y
o
fod
fas

,.
o

1.500 14980 14960 2125 23085 1000 0983 0.842 0875 065 0.070 0.060
1.750 17480 17460 2375 2345 1125 1105 0948 1 1000 0750 0.080 0070
2 200 19980 19960 2750 2720 1250 1230 1054 1- 1250 0937 0.090 0.080

sl i
e

iy

- Nominal g5 der  Shoulder Nominal Thread
| orsl;zaiic Neck Neck Th;‘fch;SSi:ze Thread Neck  Neck Thread Neck  Thread
| Shouldey Demster WIBh | o Threads Digmeter  Width Hllet  lengh
| Diameter MR Max = Diameter  petinch  Mox Max M Basic
L evs0 02n 0093 10 0.1900 24 D142 0133 0083 0023 D017 0375
; 2 0312 0289 0.093 : 0 2500 20 0193 0182 0100 0028 0022 0438
| £ 0vars 03%2 0093 = 03125 18 0.249 0237 01} 0031 0025 0500
|1 nse0 oarp 1.093 2 4.3750 16 0304 0291 0125 0035 0029 0625
S 0625 0602 0.093 . 0 5000 13 0414 0397 0154 0042 0036 0750
20750 027 0093 2 06250 11 0.521 0502 0182 0051 0.045 0875
L1 ioog pep? 0125 g 0.7500 10 0638 0616 0200 0055 0043 1000
13 1250 1.227 0.125 2 0.8750) 9 0750 0726 0222 0062 0056 1125
14 1500 1.478 0.125 4 1w 7 0964 0934 0286 0072 0066 1.500
12 1750 1728 0.125 14 12500 7 1089 1059 0286 0072 D066 1.750
2 om 1978 0125 1.4 15000 6 1307 1277 0333 0102 0096 2000




Square Bolts (ANSI/ASME B18.2.1, 1981)

-

l \\\\\mm\m\m\ i
I

Appendix C.3  BOLTS, NUTS, AND SCREWS

i

A-51

R R Ly
Bolt With 250_.> e
Redueedsogiameter approx. L
y
TABLE C.3.8 Dimensions of Square Bolts
E F G H R Ly
- s . . @ & e
. : for Bolt Lengths
No::l;g;ilze Body Width Across Width Across Radius Ginand  Over
Product B flae @ Corpers Meigt  offllet  Shomer &
 Ylameter Max Pesic Max M NMax M Gk M Pk Besk
3 0.2500 0260 2 0375 0362 0530 0498 0188 0750 1000
= 03125 o034 1 0500 0484 0707 066> B 0220 018 003 001 0875 1125
2 03750 0388 2 0562 0544 0795 0747 1 0268 0232 003 001 000 1250
& B4375 0452 2 0625 0603 0884 088 12 0316 0278 003 0Ol 1125 1375
1 nspod 0515 3 0750 0725 1061 0995 L 0343 0308 1250 1500
2 06250 0642 1 0938 0906 1326 1244 Z 0444 0400 1500 1750
2 07500 0788 14 1125 1088 1591 1494 I 0524 0476 1750 2.000
L 08750 0895 1= 1312 1269 185 1742 W 0620 0568 2000 2250
o 0000 1022 1l 1500 1450 2121 1991 #0684 0628 2250 2500
L 11250 1149 141 1688 1631 2386 2239 3 0781 0720 2500 2750
13 12500 0 1277 14 1875 1812 2652 2483  Z 0876 0812 009 003 2750 3000
1-2 13750 1404 2.5 2062 1994 2917 2738 £ 00840 0872 009 003 0 3000 3250
1-4 15000 1531 2.4 225 2175 3182 2986 1 1036 0984 009 003 3250 3500
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Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

Socket-Bution-Head Cap Screws (ANSVASME BI8.3, 1986)

General Note: This product is designed and recommended for light fastening applications such as guards, hinges, etc. It is not
suggested for use in critical high-strength applications, where socket-head cap screws should normally be used.

-]
-

T—»

SLIGHT FLAT AND/OR COUNTERSINK
PERMISSIBLE

TABLE C.3.9 Dimensions of Hexagon and Spline Socket-Button-Head Cap Screws

f

Nominal
Size
or Basic
Screw
Diameter ~  M:
9] 0.0600
1 (3.0730
2 30860
3 ) ()990»”»»» .
4 01120
5 (11250
6 0 1380
8 31640
10 0.1900
T 02500
= 0.3125
: 03780

05000
0.6250

A H > M . F.k
Head Spline Hexagon Max
Head Head Side Socket Socket Key Fillet Standard
Diameter Height Height Size = Size  Engagement Extension Length
Max Min  Max Min Ref  Nom  Nom Min  Max Min Nom
0114 0104 D032 0026 0010 0048 0035 0.020 0010 0005 050
0139 0129 0039 0033 0010 0060 0.050 0028 0.010 0005 05
0164 0154 0046 0038 0010 0060 0.050 0.028 0010 0005 050
0188 0176 0052 0044 0010 0072 <& 0062 0035 0010 0005 050
0213 0201 005 0051 0015 0072 L 0062 003 0010 0005 050
0238 0226 0066 0058 0015 00% = 0078 0044 0.010 0005 050
0262 0250 D073 003 0O15 009 = 0078 0.044 0010 0005 063
0312 0298 0087 D077 0015 0111 £ 0094 0.052 0015 0010 075
0361 0347 0101 0091 0020 0145 L 0125 0070 0015 0010 100
0437 0419 0132 0122 0031 0183 £ 015 0.087 0020 0015 100
0547 0527 0166 0152 0031 0216 & 0188 0105 0020 0015 100
D656 0636 0199 0185 0031 0251 L 0219 0122 0020 0015 125
0875 0851 0265 0245 0046 0372 £ 0312 D175 D030 0020 200
1000 0970 0331 0311 0062 0454 Z 0378 0.210 0030 0020 200




Appendix C3 BOLTS, NUTS, AND SCREWS A-53

Socket Set Screws (ANSI/ASME B18.3, 1986)

M J -

TABLE C.3.10 Dimensions of Hexagon and Spline Socket Set Screws

! M : ¢ B s
Hexagon Spline w IizyDEer:lge?g;ment Cup and Flat Oval C"';ﬁfj’_";f, ?Onrgle
Nominal Socket Socket Functional Point Point ¢ These N aminal
Size Slze SlzeCapabntltyofKey £ Dlameters Radxus Lengths or Longer;
or Basic Hex Spline 118° + 2°
Screw Socket Socket for Shorter
Diamety = Nom Nom InMin LMn Max M Basic - Nominal Lengths
0 0.0600 0.028 0033 0 050 0026 0.033 0.027 0.045 0.09
1 0.0730 0028 0.033 0.060 0.035 0.040 0033 0.055 .09
2 0860 3035 0.048 0.060 0040 0.047 0.039 (0.064
3 0.0990 0.050 0.048 0.070 0.040 0054 0.045 0074
. e - = o s .
5 0.1250 + 0062 0072 0 080 0055 0.067 0.057 0.094
6 0.1380 ’T 0.062 3.072 0.080 0.055 0074 (1064 0104
8 0 1640 = 0078 00% a09n 0.080 t’,),QS? - 0.076 0,3;?'3‘
10 oiem 2 oosa o1 0100 0080 0102 0088 014
02500 § 0125 0145 0.125 0.125 0.132 0118 0.188
= 03125 S5 01% 0183 0156 0 156 0172 0.156 0.234
2 037550 2 018 0216 0.188 0188 0212 0.194 0281
EZC . 2 __ e e e . = . =
5 05000 o025 0291 0.250 0 250 0.291 0.270 0.375 0.57
g'- 0.6250 1% 0.312 0.372 0312 0.312 0371 0.347 0469 075
F2 pogso 3 0375 0454 0.375 0375 0.450) 0425 0.562 088
. % ..... e 3 vvvvv e o e . . L o
1 10000 % 0.567 . 0.562 i 0.609 0579 0.750 113
13 11250 Z 0562 - 0.562 . 0.639 0.655 0.844 1.25
1; 1.2500 ig- 0.625 - 0.625 . .767 (0.733 0938 1 50
1% ..... S % ..... - .. o o e e
-3 15000 2 0750 e 0750 o 0926 0.886 1125 1.75
% 1.7500 1 1.000 S 1.000 o 1.086 1039 1.312 200

2 2.0000 1 1.000 i 1.000 : 1.244 $.193 1.500 225
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Appendix C

STANDARD CATALOG PARTS AND REFERENCE MATERIALS

Metric Socket Set Screws (ANSE B18.3.6M, 1979)

FLAT POINT

Y & 2°

Lc-«-l_

OVAL POINT

SLIGHT FILLET
PERMISSIBLE

pe— L

SLIGHT FLAT
PERMISSIBLE

118° £5°

SLIGHT FLAT
OR ROUNDING
PERMISSIBLE

SLIGHT CHAMFER OR 1
RADIUS PERMISSIBLE TYPE Il TYPEV
CONE POINT HALF DOG POINT CUP POINTS
TABLE C.3.11 Dimensions of Points for Metric Socket Set Screws
5 C G cz Y A P Q
: : : Cone Point Flat of
Nominal “fp Foint (l;"p Pofm it el Angle 90° for 5 lat °
Size :)lametef ' uar:eier ? ! \{a These Lengths runcation Half Dog Point
of Basic or Types or Types APmnt A oint i e on Clone i R
Screw ‘ andl “ G " lVandV ,,,,,,,,,,,,,,, D;ameten e R ?‘.’..‘.‘f? ...... 118 for . PomiDlameter ,,,,,,,,,,,,,, L ?h?.t_h ..........
Diameter  Max Min Max Min Max Min Max Min  Shortertengths Max Min = Max Min Max Min
16 080 055 080 ne4A 080 055 1eD 1w 3 116 v 080 055 0653 040
2 1To3. 075 fo0 . 08 100 075 193 150 3 02 .0 100 075 064 030
25 120 .95 125 105 1.50 1:25 228 188 4 125 0 1.50 .63
3 1 4 115 158 128 200 175 265 225 4 0.3 0 208 375
4 200 1578 200 1.75 2:50 2.25 3.80 3.00 5 04 G 250 100
5 250 225 250 222 3.50 3.20 4.55 375 6 5 13! 3.50 125
6 400 3.70 530 450 8 1.5 1.2 400 150
& 550 520 €.80) 6.00) 10 26 16 556 200
3 700 664 830 7.50 12 2:5 e 700 250
12 8.0 764 6.00 557 850 &.14 9.8} 904 16 3.0 2.4 850 380
16 HY00 964 800 750 1208 1153 1280 1206 20 4.0 32 1200 4.0
20) 1400 13.57 1000 944 1500 14.57 1580 15.00 25 5.0 4.4} 15060 T4.57 545 500
24 1600 1552 12.00 11.39 18.00 1757 18.80 18.00 360 64 48 18.00 1757 649 6 D)




Appendix C.3  BOLTS, NUTS, AND SCREWS A-55
Hex Nuts and Hex Jam Nuts (ANSI/ASME B18.2.2, 1986)

—H TS s M P o

(T} APPROX APPROX

~

-

i F G H Hy Runout of Bearing Face, FIM
 Hex Nuts Hex
Specified Proot Jam
Load Nuts

i . Up to 150,000 All
Nominal Size . : : .
Width Across Width Across Thickness, Thickness, 150,000  psi and = Strength

or Basic
" 3 d g H 1 i at .
Major Diameter . Has Somers HexMets .10 BX loh Nuts pl Greater levels

of Thread Basic Max Min Max Min Max Min

02500 ﬁ: 0438 11428 0.50% 1488 (1163 0150 015 .01 0.015

i 0226 0212
‘ & 031s S 0500 0489 0577 0557 5273 D258 0195 0180 0016 0BT 00t
i 03750 & 0562 0551 0650 0628 0337 0320 0.227 52100 0017 0012 o1y
f (4375 0.385 0365 D260 240 D18 D013 0018
1 05000 D50 0736 086 (84D 0448 0427 0323 0302 0819 0014 omg
E £ 03635 (1875 0861 1010 0982 (496 0473 L0324 0301 00 05 0020
’ £ oe20 0938 0922 1083 1087 1559 0535 $ 0387 0363 0wt 0nte . 0021
} 3 s 1125 to088 1299 1240 3 0665 0617 2 0446 0398 0023 Du18 0023
' L 08750 1516 3 0.724 4. 4510 0458 005 DO
L e e B o 0wt sss osie apy oo b
j 14 11280 1 1688 1631 1949 1859 L 0999 0939 0639 GBI 0030 D025 0030
| 112500 1D 1E7E. 1812 Zi6% 2066 b 1094 1030 0751 0687 0033 0 0026 0033
{ 1343780 Z5F 2062 0 1994 0 1382 273 13l 1006 1138 0815 0747 0036 0031 D036
3 tson 24 22500 2175 2 598 7480 1317 1245 0.880 0808 0139 0034 0039




A5G Appendix C STANDARD CATALOG PARTS AND REFERENCE MATERIALS

Square Wuts (ANSI/ASME B18.2.2, 1986)

/f\\ (] ()
> U u
S S A v

APPROX APPROX APPROX
OPTIONAL

TABLE C.3.13 Dimensions of Square Nuts

...
Ffos tormers Thickness

Basic  Max  Min _ Max  Min _ Basic  Max _ Min
0.438 0.425 0619 0.554 0.235 0.203
0.562 0.547 0795 0721 0.283 0.249
0625 0.606 .884 0.802 0.346 0310
0.750 0728 1.061 0.970 0.394 0.356

Nominal Size
or Basic
Major Diameter
of Thread

0.2500
0.3125
03750
0.4375

Inies t
-
28

I~ oo i
&{B ;"2]

o
Z =] par
LISt ool ml\D ml\t

&L
. olw @

0418
0.569 0525
0.680 0.632
0.792 0.740

0.812 0.788 1148 1.052
1.000 0.969 1414 1300
1.125 1.088 159 1.464
1312 1.269 1.856 1712

0.5000

0.6250 1
0.7500 1
0.8750 1

1 1.0000 1
1.1250 1
1.2500 1
1.3750 2
1.5000 2

e

i
|

- -l
w I o
Py w‘r\- ur s
& raf = B

I

N Bl 00l i

=l
el

9l
pEN

0.903 0.847
1030 0.970
1.126 1062
1.237 1.169
1348 1.276

o B

1.500 1450 2.121 1.961

1.688 1.631 2.386 2.209 1
1.875 1.812 2.652 2 458 1
2.062 1.994 2917 2.708 1
2250 2175 3.182 2.956 1

Ol s
Bt

j—

al

ioi=s 0L Il 0l
Mo
o Rl o

,m‘.; ay
il




Metric Hex Nuts, Style § (ANSE B18.2.4.1M, 1979}

Identification

TABLE C.3.14 Dimensions of Hex Nuts, Style 1

Appendix C.3 BOLTS, NUTS, AND SCREWS

-—f- D

-
fe—C
T

w

it

M10
M12
M14

M20
M24
M30

..,.M_T.6..

M36
MEO % th

Nominal
Nut Diameter
and
Thread

; Pitch
MiEwaB
M2 % 04
M25
M3 x 05
M4 x 07
M5 % 0.8
M6 x 1
M8 x 125

x 15

x 1.75

x 2

x25

x 045

% 3

x 3.5

x 4

Width

Width
Across

1600
18.00

21.00

24.00
30 00
36.00
46.00

5500

15 00

Flats

3500
45.00

14.73

5380 53

Across
Corners

50.85

63.79
16.64

8.40

Dy,

Bearing
Face
Diameter

C

Washer

Face

Thickness

18.00
21.50
2560

2020
24.30
2940

Total
Runout
of
Bearing
Surface
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C.4 Washers

Plain Washers (ANSI/ASME BE8.22.1 1965, 1981)

TABLE C.4.1 Dimensions of Preferred Sizes of Type A Plain Washers

A B C
- Inside Diameter Outside Diameter  Thickness
L e T I ‘
| Washer Dlenmee [olerance |
'L vvvvvvv Size Basic Plus Minus Basic Plus Minus Basic Max Min
< 0078 0000 0005 0188 0000 0005 0020 0025 0016
| — 0094 0000 0005 0250 0000 0005 0020 0025 0016
| - 0125 0008 0005 06312 0008 0005 0032 0040 0025
l 6 0138 0156 0008 0005 0375 0015 0005 0049 0065 0036
8 0164 0188 0008 D005 0438 0015 0005 0043 0065 0036
1 0190 0219 0008 0005 0500 0015 0005 0049 0065 0036
2 0188 0250 0015 0005 0562 0015 0005 0049 0065 0036
12 0dle 0250 0015 000 056 0015 0005 006 0080 0051
1 0250 N 0281 0015 0005 0625 0015 0005 0065 0080 0.051
Ll 025 W 0312 0015 0005 0734 0015 0007 0065 0080 0051
| £ 0312 N 0344 0015 U005 0688 0015 0007 0065 0080 0051
£ 0312 W 0375 0015 0005 0875 0030 0007 0083 0104 0064
e <> > = - - - . = = .
2 0375 N 0406 0015 0005 0812 0015 0007 0065 0080 0051
| 2 0375 W 0438 0015 0005 1000 0030 0007 0083 0104 0064
. L 0438 N 0469 0015 0005 0922 0015 0007 0065 0080 0051
1 0438 W 0500 0015 0005 1250 0030 0007 0083 0104 0064
| L 0500 N 0531 0015 0005 1062 0030 0007 0095 0121 0074
| 1 0500 W 0562 0015 0005 1375 0030 0007 0109 0132 0086
| 2 0562 N 0534 0015 0005 1156 0030 0007 0095 0121 0074
£ 0562 W 0625 0015 0005 1469 0030 0007 0109 0132 0086
S 0625 N 065 0030 0007 1312 0030 0007 0095 0121 0074
S 0625 W 0688 0030 0007 1750 0030 0007 0134 0160 0108
: 075 N 0812 0030 0007 1469 0030 0007 0134 0160 0108
$ 075 W 0812 0030 0007 2000 0030 0007 0148 0177 0122
I 0875 N 0938 0030 0007 1750 0030 0007 0134 0160 0108
I 0875 W 0938 0030 0007 225 0030 0007 0165 0192 0136
11000 N 1062 0030 0007 2000 0030 0007 0134 0160 0108
1 1000 W 1062 0030 0007 2500 0030 0007 0165 0192 0136
1 1125 N 1250 0030 0007 2250 0030 0007 0134 0160 0108
1L 1125 W 1250 0030 0007 2750 0030 0007 0165 0192 0136
14 1250 N 1375 0030 0007 2500 0030 0007 0165 0192 0136
111250 W 1375 0030 0007 3000 0030 0007 0165 0192 0136
14 1375 N 1500 0030 0007 2750 0030 0007 0165 0192 0136
12 1375 W 1500 0045 0010 3250 0045 0010 0180 0213 0153
111500 N 1625 0030 0007 3000 0030 0007 0165 0192 0136
1L 1500 W 1625 0045 0010 3500 0045 0010 0180 0213 0.453




TABLE CA4.1

Dimensions of Preferred Sizes of Type A Plain Washers — Continued

Appendix C4  WASHERS

A B C
‘inéide Diameter Outsxdeﬁlame er Th;ckness
Nominal e et 0 0 e s G @ o L s s
Washer ‘..,_.?.'9!9'.??5?._“._.-“,,,.._ ,T?’?Fa’?f?? .
Size Basic Plus Minus Basic Plus Minus Basic Max Min
12 1625 1750 0045 0010 3750 0045 0010 0180 0213 0153
I% 1.750 1875 0045 0010 4000 0045 0010 0183 0213 0153
1—;— 1875 2000 0045 0010 4250 0045 0010 0180 0213 0153
22000 2125 0045 0010 4500 0045 0010 0180 0213 0153
21 2250 2375 0045 0010 4750 0045 0010 0220 0248 0193 |
2% 2.500 2.625 0045 0.010 5000 0045 Q010 0238 0280 0210
2% 2750 2875 0065 0010 5250 0065 0610 0259 0310 0228
3 3.000 3125 0065 0010 5500 0065 0010 0284 0327 0.249

A-59
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Metric Plain Washers (ANSI BIS8.22M, 1981)

TABLE C.4.2 Dimensions of Metric Plain Washers (General Purpose)
! Nominal A B c
anrne Inside Diameter Outside Diameter Thickness

Washer Washer
Size Series Max Min Max Min Max Min

16 Narrow 2.09 1.95 4.00 3.70 0.70 0.50
Regular 2.09 1.95 5.00 4.70 0.70 0.50
Wide 2.09 1.95 6.00 5.70 0.90 0.60

2 Namow 264 250 5 00 470 090 060
Regular 2.64 2.50 6.00 570 0.90 0.60
Wide 264 250 800 7 64 090 060

¢ 314 . . e o
Regular 314 3.00 8.00 7.64 0.90 060
Wid 3.14 3.00 10.00 9.64 1.20 '

3 Natrow 368 350 7.00 664 090
Regtilar 3.68 3.50 10.00 9.64 1.20
Wide 368 350 12.00 1157 1.40

35 Narrow 418 400 900 8 64
Regular 418 400 10.00 964

IS
=

D v

4 Natrow 488 470 1000 964
Reguilar 488 470 12 00 1157
Wide 488 4.70 16.00 1557
Narrow 5.78 5.50 11.00 10.57
Reguilar 578 5.50 1500 14 57
Wide 578 5.50 20.00 19 48

e B

BV O
s

i
W~
a0 ol

6  Natow 687 6 65 1300
Regular 687 665 18 80
Wide 687 665 25 40

- = .
Regular 912 8.90 2540
Wide 912 890 3200

10 Narrow 11.12 1085 20.00
Regular 1112 10.85 2800
Wide 5 :
12 Natrrow
Reguifat 3
Wiide 357

o
Regula
Wide

25.40
34.00
4400

28.00

4338 350 250
2748 280 200
39.00 3838 350 250
50 00 49 38 400 300

-
b 4
x
beed

32 00 3138 350 2 50
44 00 4338 400 3.00
56 00 54 80 460 3 59

21.80 39.00 38.38 4.00 300
21.80 50.00 4938 4.60 3.50
21.80 66.00 64.80 510 400
2560 44 00 43 38 4 60 3.50
25.60 56.00 54.80 510 4.00
2560 72.00 7080 5.60 450
32.40 56.00 54 8} 5.10 4.00
32.40 72.00 70.80 5.60 4.50
32.40 90.00 88.60 6.40 5.00

36 Nanow 3830 66 00 64 80 5 60 450
Regular 2 9) 38 30 90 00 88 60 6 40 5 00
Wide 3892 38 30 110.00 108 60 850 7 00

: 16 ' Natrow
Regular
Wide
20 Narrow
Reguila
Wide
24 Narrow

Regular
oy

vaaf row
Regutar
Wide

NOTES:
1. Nominal washer sizes are intended for use with comparable nominal screw or bolt sizes.
2. The 18.80/18.37 and 25.40/24.88 mm outside diameters avoid washers that could be used in coin-operated devices.
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C.5 Rivets

Flat-Head Rivets and Flat-Countersunk-Head Rivets
(ANSI/ASME BES.L.E 1972, RI98L)

- H e | ———]

TABLE C.5.1 Dimensions of Flat-Head Rivets

Shank e wekE s Head Head
Diameter s Diameter ’ Diameter

Nominal Size
or Basic Shank
Diameter Max Min Max Min Max Min

0.062 0.064 0.059 0.140 0.120 0.027 0.017
0.094 0.096 0.090 0.200 0.180 0038 0.026
0.125 0.127 0121 0 260 0.240 0048 0036
0.156 0.158 0.152 0.323 0.301 0.059 0.045

0.188 0191 0.182 0.387 0 361 0.069 0.055
0.219 0.222 0213 0453 0.427 0.080 0 065
0.250 (0.253 0.244 0.515 0.48%5 0.091 0.075
0.281 0285 0273 0.579 0545 0.103 0.085
0.312 0.316 0304 0 641 0.607 0.113 0095

o s G @l | Yo oo Bl 3

PR L TN
ol

;i‘ ﬁ[:‘u ool Si:j

0.344 0.348 0.336 0.705 0.667 0.124 0.104
0.375 0 380 0.365 0.769 0731 0.135 0.115
0.406 0.411 0.396 0834 0.790 0.146 0124
0.438 0.443 0.428 0.896 0.852 0.157 0.135
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TABLE C.5.2 Dimensions of Flat-Countersunk-Head

Rivets
i EDGE OF HEAD MAY BE
-k A H ROUNDED OR FLAT
= = H e
Nox‘;::i?ze Shank Head Head ’1
Shank Diameter Diameter Height
Diameter Max Min Max Min Ref A 1
&+ 0062 00e4 0059 0118 0110 0.027 MAX A 90°22° . - E
j% 0094 .09 0.090 0176 0.163  0.040 MIN ‘
% .125 0127 0123 0.235 0217 0053
| 3—_' 0156 0158  .152 0293 0272 (0.066
| & 0188 0191 018 0351 036 0079 L -
|
L& 0219 0222 0213 0413 0384 009

0250 0253 0.244 0469 0437 0106
0.281 0285 0.273 0.528 2.491 0.119
0.312 03te 0304 0538 0547 0133
0.344 0348 0336 0646 0602 0146

s e LU i
SIS Al Gl

0.375 0.380 0365 0.704 0656 0159
0.406 041t 039 Q763 0710 0172
0438 0.443 0428 (823 0765 0186

ool

Wl

(S
I
r

»}\'

2

-

e m—s]

TABLE C.5.3 Dimensions of Button-Head Rivets

| E A H -

F e

| e e omter Hegnt  Radus

. Damer M 2 M M= 2 wn M= M A GPpOE

Pl (.062 0.064 0 059 0.122 0102 0.052 0.042 0.055

= (.094 0096 0.090 0.182 0162 0077 0.065 0 084

| 3 0.125 0.127 0121 0.235 0.215 0100 0.088 0111

: = 0.156 0.158 0152 0.290 0268 0.124 0110 0.138

i 2 0188 0.191 0.182 0 348 0322 0147 0133 0166

\ < 0.219 0222 0213 0.405 0379 0.172 (.158 0.195

L2 0.250 0.253 0244 0 460 0430 0196 0.180 0221
2 0.281 0.285 0.273 0.518 0 484 0.220 0202 0.249
= 0312 0316 0.304 0572 0.538 0243 0.225 0.276
i 0.344 0).348 0336 0630 0592 0.267 0.247 0.304
2 0375 0 380 0.365 0684 0.646 0.291 0271 0.332
¥ 0.406 0411 0 396 0.743 0.699 0316 0.294 0 358
= 0.438 0443 0.428 0798 0754 (.339 0317 0.387

2
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Appendix C.6 RETAINING RINGS

C.6 Retaining Rings

Rm,@

Max. Allowable Radius
of Retained Part

B4
Chmax.

Max. Allowable Chamfer
of Retained Part

Ring Compressed
in Bore

Ring Seated
in Groove

TABLE C.6.1 Dimension of Internal Retaining Rings

Ring _ Cearance Diameter Maximum
Series Ring Ring Allowable
and in in Gaging Allowable Thrust Loads Corner Radii
_ SizeNo. ~ Bore _Groove  Diameter  Sharp Corner Abutment =~ and Chamfers =
BM No. C,; (mm) G, (mm) A in(mm) P, (k@l}l} P, (kN) Ry (mm) Chax (nlm)
-8 4.4 48 1.40 24 10 .4 0.3
=5 46 5.0 1.50 4.4 1.2 05 035
=10 55 6.0 1.85 49 1.5 0.5 0.35
=11 57 6.3 1.95 54 2.0 a6 0.4
12 67 7.3 2.25 58 24 06 4
-13 6.8 7.5 2 35 8.9 2.6 0.7 05
14 6.9 7.7 2.65 97 32 0.7 0.5
15 79 8.7 2.80 104 37 07 05
~16 8.8 9.7 280 110 4.2 0.7 2.5
17 9.8 108 3.35 117 49 .75 0.6
-18 103 113 3.40 12.3 55 075 06
=19 11.4 125 340 131 6.0 0.8 0.65
-20 11.6 12.7 38 137 66 0.9 0.7
=21 126 138 4.2 14.5 7.3 09 07
=22 135 14.8 43 225 3.3 39 0.7
=73 14.5 159 4.9 235 89 1.0 0.8
24 155 16.9 5.2 248 97 10 08
w2k 16.5 18.1 60 257 11.6 1.0 0.8
-26 17.5 19.2 57 268 127 1.2 1.0
217 174 19.2 5.9 33 140 12 10
=28 18.2 20.0 60 34 14.6 1.2 1.0
-30 200 219 6.0 37 165 12 1.0
=32 220 239 7.3 39 17.6 12 10
=34 24.0 261 16 42 206 1.2 1.0
35 25.0 272 8.0 43 223 12 1.0
~36 260 283 8.3 44 239 12 10
=37 270 293 84 45 24.6 1.2 10
~38 280 30.4 8.6 46 264 1.2 1.0
=40 292 316 9.7 62 27.7 1.7 13

Continues



A-Bl Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.6.1 Dimension of Internal Retaining Rings — Continued

Ring Clearance Diameter Maximum
Series Ring Ring Allowable
and in in Gaging Allowable Thrust Loads Corner Radii
vvvvv Size No. Bore Groove Diameter Sharp Corner Abutment ~ and Chamfers
BM No. C; (mm) C, (mm) A in(mm) P, (kN) P, (kN) Roax (Mmm)  Ch,,.. (mm)
*:1’ 297 32.2 9.0 65 302 T7 1.3 -
- 45 323 34.9 9.6 69 338 1.7 1.3
~46 333 36.0 9.7 71 36 1.7 13
47 343 371 10.0 72 38 1.7 1.3
48 350 37.9 10.5 74 40 1.7 13
=50 369 40.0 121 17 45 1.7 1.3
b2 386 41.9 11.7 99 50 240 1.6
=55 40 8 44.2 11.9 105 54 2.0 1.6
=57 422 457 125 109 58 2.0 1.6
Rmax.
Max. Allowable Radius
of Retained Part
Chpax.
Ring Expanded Ring Seated T //
over Shat in Groove Max. Allowable Chamfer
of Retained Part
TABLE C.6.2 Dimensions of External Retaining Rings
Ring F.’e\?'?'.‘.‘?e o f'.?_'??e‘_?[._ Maximum
Series Ring Ring Allowable Allowable
and over in Gaging  Allowable Thrust Loads Corner Radii Assembly
Size No,  Sheft Groove = Digoveter  Shawp Lower Abutment | ondChamers = opeed
.................................................................................. s o Pg (kN) _li“,v,_,_a,(‘(ipm’_)“wq;max‘ i i
0.2 0:35 0.25 70 000
03 .35 0.25 74 000
=6 04 0.35 0.25 70 000
sy 0.7 045 03 60 000
=8 13.6 130 9.15 3.1 10 0.5 0.35 55 Q00
-9 145 13.8 10 35 3.5 1.2 0.6 0.35 48 000
=10 155 147 11.50 39 1.5 &7 a4 42 000
sk 16.4 156 12.60 43 1.8 0.75 0.45 38 000
=12 174 16.6 13.80 4.7 2.0 0.8 045 34 000
=13 197 188 1505 7.5 22 0.8 0.5 31 000
=14 207 19.7 1560 8.1 26 09 05 28 000
=15 21.7 206 17.20 8.7 3.2 1.0 06 27 000
=~ 16 227 216 18 35 9.3 35 11 0.6 25 600
=17 237 226 19.35 99 4.0 11 06 24000




Appendix C.7  PINS A-B5

C.7 Pins

Clevis Pins (ANSI/ASME B18.8.1, 1972, R1983)

¢~ oGt
fet— K .
Do I-»—-» r F
p
ﬁ% “‘ i
RADIUS ’ 005 =L
'015 R E DIA (BREAK CORNERS)
OPTIONAL .
TABLE C.7.1 Dimensions of Clevis Pins
E A B c D E F G H i K L
; Nominal 4 Head Recommended
Cise : ; Héad to Endto to Edge . Cotter
or Basic Shank Head Head Head Hole Point Pin Center  Center  of Hole Point Pin
Pin Diameter Height Chamfer Diameter Diameter Length of Hole Ref Ref Length Nominal

Diameter Max Min 0.01 Max Min Max Min Basic Max Min Basic Min Max Min Max Size

Q05 002 0088 0073 .15 014 058 0504 0484 009 (1548 0520 0.055 0035 1 0062

0.188 .186

0.250  0.248 D08 003 0088 UN73 021 20 077 0622 (672 B0Y 0736 0.708 0055 0.03% % 3.062

0.08 G118 0.104

025 194 0837 0812 012 0892 0864 071 0049 = 0093

(1118 0104 .32 106 0.958 0938 (012 1018 0.990 0071 0049 0.093

0436 0431 057 055 016 014 004 2119 0104 032 638 119 108 1062 012 1142 1.114 0071 D049 = 0093
th125

1 G500 0496 0491 063 061 016 014 004 0151 0138 044 043 136 1223 1203 015 1298 1271 0089 1063 |
0625 0621 UB1e UB2 080 21 018 006 G151 0136 056 G55 161 1473 1453 015 1548 1521 0089 0063 I 0125

0750 0746 0741 094 092 026 0240007 0182 0167 068 067 191 1739 1719 038 1830 1802 D110 0076 = 0156

D875 0871 0BG 104 102 032 030 009 0182 0167 080 079 216 1989 1969 018 2080 ZUS2 0.410 0.0

B Pl

o000 B89 0981 119 117 035 033 010 0187 0157 093 092 241 2239 2219 048 2330 2302 0110 0
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Cotter Pins (ANSI/ASME BI8.8.1, 1972, RI983)

-C .
k ;@;I (P iy
= : @
- +
PLANE OF CONTACT WITH GAGE ———~/
HAMMER LoCK TYPE
TABLE C.7.2 Dimensions of Cotter Pins
'! . A B ¢ b
, N%,;l:a, ................. - o o
or Basic Shank \A{ire Head Prong mended
- Diameter weeyn Diameter  length Hole
Blameter Max  Min  Max o Mn S
5 0031 0032 0028 0032 0022 0.06 0.01 0047
& 0.047 0.048 0.044 0.048 0.035 0.09 002 0.062
L 0062 0.060 0.056 0 060 0 044 012 003 0.078
- 0.078 0076 0.072 0076 0057 0.16 0.04 0 094
2 0.094 0090 0086 0.090 0069 0.19 0.04 0109
- L . L o - e -
: 0125 0.120 D116 ) 120 0.093 025 0.06 0.141
2 0141 0.134 0.130 0.134 0104 0.28 0.06 0156
5 156 glsp 0.146 0 150 0.116 031 0.07 R
2 tj"i'é"é ______________________ L . . o o
< 0219 0207 0.202 0.207 0161 0.44 0.10 0234
‘ 5 0.220 0.225 0.176 - 011 0.266
| & 0275 0280 2 014 0.312
, % : ’ O 329 ................... 0335 ................... -v . 016 ,,,,,,, ‘) 3 75 ,,,,,,,,,
Loogd 00438 0.406 400 0. 406 £.320 0.20 0438
' 1 0.500 0473 0467 0473 0.373 023 0 500
: 0625 ).598 0590 0598 0472 1.25 0.30 0625
: 2 0 750 0.723 0715 0.723 0572 150 0 36 0750
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Spring Pins (ANSI/ASME B18.8.2, 1978)

L L
A, c*-] ~ - rc
N M T T TE
40° MIN - - B A B - =
: T S —— -
45° | _45 BREAK \— CHAMFER BOTH ENDS, l CHAMFER BOTH ENDS,
EDGE CONTOUR OF CHAMFER CONTOUR OF CHAMFER
OPTIONAL OPTIONAL
— 1@ ]
STYLE 1 STYLE 2
OPTIONAL CONSTRUCTIONS
TABLE C.7.3 Dimensions of Slotted-Type Spring Pins
i 5 & F Double Shear Load, Min, Ib
! Nos?z':a‘ Recommended Material
o Basie Pin Chamfer Chamfer Stock Hole AISI 1070~
Pin _ Diameter ~ Diameter  length  Thickness  Size 459559  AISI  Beryllium
Higneter Max Min  Max Mex Miv Basike Max M AbI420 302 Copper
-1-‘5 .062 0.069 0 0e6 0.059 0.628 0.007 0.012 0.065 0.062 425 350 270
;5_,, 0.078 (.086 (J.083 0.075 0.032 £.008 0.018 £.081 0078 650 550 400
3—32—- 0094 0.103 0.099 (1091 0.038 £.008 0022 097 0094 1.000 800 660
1 gis o013 0131 0122 00M 0008 0028 G129 0425 2100 tEo0 1200
rf—z Q141 149 0.145 0.137 3.044 0008 0.028 144 0.140 2,200 1,600 1,400
% —357 0 156 0.167 0162 Q151 0048 0.010 0.032 0.160 0.156 3,000 2,000 1,800
t T% 0.188 .199 0.194 .182 .055 0.0t 0.040 0.192 €1 187 4,400 2,800 2,600
& D218 0232 o026 0214 005 0011 004 0224 018 5700 3550 3,700
;i 0.250 0.264 0,258 0245 0065 0012 3.048 0.256 0.250 7,700 4,600 4,500
1—% 0.312 0.328 3.321 0.306 0.080 0.014 0062 0.318 0312 11,500 7,695 6,800
g 0.375 0392 0 384 0.368 0.095 0016 0077 0382 0.375 17,600 10,000 10,100
L 0438 045 0448 0430 0095 0017 0077 0445 0437 20000 12,000 12200
l:,- 0.500 0.521 3513 1.485 0110 0.025 0.094 0.510 (3 500 25,800 15,500 16,800
g 0.625 0.650 0640 .608 0.125 0030 0125 0 636 0,625 46,000 18,800
% 0.750 0.780 0.769 0730 0 150 0.030 3.150 0,764 0.750 66,000 23,200
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Dowel Pins (ANSI/ASME B18.8.2, 1978)

C
TABLE C.7.4 Hardened Ground Machine Dowel Pins
Double
Nominal Pin Diameter, A Range Shear
or l\:::inal Standard Oversize Point Crown Height |, ef(; fr red Lo?: ,fxin. Suggested
Pin i Serles Pms SEhamnEiEEE Serles Pms Cubamane DlamefeLB o Rad' o _C Lengths, Carbonor - Hole Diameter

Diameter Basic Max Min Basic Max Min Max Min Max Min L Alloy Steel  Max Min

11@ 00625 00627 00628 00E26 00635 00636 00634 0058 0048 0020 0008 2 800 - 00625 00620

7‘4 00781 00783 100784 0.0782 00791 00792 0079% 0074 0064 0026 0010 o 1,240 0.078% 00776

5’— 00836 00940 00941 00939 00948 00949 00947 008% G079 0031 0032 7? 1 T80k - 00937 0.N932

gv 0 1250 31252 01253 0 01251 Q1260 0 01261 1259 0120 0 011 0041 DOt § 2 3,200 01250 01245

72 0.1562 01564 01565 1563 01572 01573 1571 0150 0440 0052 0020 : 5000  10.1562 01557
[ 5 01875 01877 01878 131876 01885 01886 01884 0180 0170 0062 0023 ’77 72008 01875 01870

1 02%00 02502 02503 02501 02510 02511 02509 ©240 0230 0083 0031 1.2 12,800 0.25000  0.2495
: 1? 33125 03127 03128 03126 (3135 03136 031334 0302 0290 0104 0039 3 % 20,000 (13125 0 03120
LoE 03750 93782 0.3753 Q3751 03760 (33761 03759 0365 0350 0125 0047 3 3 28,700 03750 03745
! "x{:‘ 04375 04377 04378 @ 04376 04385 @ 04386 04384 0424 0409 0146 0055 % 3 39,100 04375 04370
’ ; 1.5000 05002 - 35003 - 05081 - 85010 - 501 25009 0486 0471 167 0.063 % 1-4 51000 05000 - 04995
i 2 06250 06A252 D6253 06251 06260 06261  0R25Y 0611 0595 0208 no78 1.5 79,800 06250 0.6245
[ 3 0.7500 07502 07503 07501 07510 07513 7509 0735 075 0250 0094 1 1 -6 114,000 07500 (7495

; 0.8750 (08752 0.8753  0.8751 1.8760  01.8761 08759 08O 0840 G293 0109 0 2,2 6 156,000 08750 08745

.56 204000 1.0000  0.999%

1 1 0000 10002 10003 10001 10010 10031 10009 0980 0960 0333 0125

T
N
e
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Metric Spring Pins (IFL 312-5, 1982)

D2
D1\ "45%»1«245° ,Ds

t— Length —>

[ S

*45° =i

+ =

(-1

—-l L— C, Both ends eﬁgeégg::n
*Approximate
TABLE C.7.5 Dimensions of Unhardened Ground Dowel Pins
,,,,,,,,,,,,,,,, s e The a0 Double Shear Load
Nominal Min, Ib
Size 2 %
or Nominal Pin Chamter .. Materel .
Pin . Dapeter . length Carbon
Diameter Max Min M M S Hpass
—,1—6 00625 .0600 0.0595 025 0.005 350 220
3-5; 00938 00912 00907 0.025 (3.005 820 510
6—1- 0.1094 0.1068 0.1063 0.025 0005 1,130 710
%v 01250 0.1223 0.1218 0025 0.005 1,490 930
ﬁ : . o = - 2%0 .............. 147‘0 ............
{3; 0.1875 (0.1847 00,1842 0.025 0005 3,410 2,130
3'; 02188 0.2159 02154 0025 0.005 4,660 2,210
% 0.25060 02470 0.2465 0.025 0.005 6,120 3,810
: TEE ............... i .. = = o . 95% e 5990 :
g» 0.3750 0.3717 0.3712 0.040 0.020 13,850 8,650
- 0.4375 04341 04336 0.040 0.020 18,900 11,810
% 5000 04964 : 0.4959 0\()40 . 0.020 24,720 15,450
: ; : - - 38710 ,,,,,,,,,,,,, 24}90 ..........

% 0.7500 (.7548 0.7453 0055 0.035 55,840 34,900
é 08750 0.8705 0.8700 0.070 0.050 76,090 47,550
1 1.0000 (3.9952 0.9947 0.070 0.050 99,460 62,160
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TABLE C.7.6 Dimensions of Tapered Pins

R L——— ] R

: A &
B A
T T

Pin
Size Number
and
Basic Pin
Dlameter

0.0780
0 0940

T ioin ol Dl oy olor Ol E

1250 0.1263 01243
0.1410 0 1423
- e .
1 01720 01733 Q1713
2 2.1930 21943 01823
vvvvvvvvvvvvvvvvvvvvvvv = =
4 (}.2500 0).2513 0.2493
5 0.2830 0. 2903 02883
................ . = !
7 0.4090 04103 0.4083
8 04920 0 49%% 04913
..................... . e .
10 Q7060 0.7073 07053
1t (.8600 0.8613
................. o “)320?0333 -
13 1.2410 12423 12403
14 1.5210 15223 15203

0. Ob25 :

i 0 mgo,v,.,...m. i

A

» Com

0.0638
00793
00953

01103

0.0773

0 1083

i 14()3 =

00790

0. 0950

01100
0 1260

0. 1420

0.0625

0.0780

0.1090
0 1250

£, 1930

01570 0.1560
0.1730 01720
0.1940
02200 02190
0.2510 0.2500
02900 0 2890
o
0.4100 0.4090
0 4930
s
0.7070 0.7060

0 1410 :

() 34}‘)Wv,v;,\v.v,u.

0. 4‘320

End Crown

0.072

R

Radlus

0052
0088 0.068
0.104 Q. 084
0119 o099 |
135 0115
0.151 0131
. coe
0.182 0.162
0203 0.183
.
3.260 0.240
0299 0279
o o
0419 0.399
0.502 0482
-
0716 (.696
1.87( 0850
..... .
1.251% 1231
1.531 1.511
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Appendix C.8 BUSHINGS

TABLE C.8.1 Jig Bushings

|

Range of Hole
Sizes in Renew-

io 1562

b S e L L

|
101570
o

13128

103160
Ho
(.5000

{05156
E{O
EL)JS!’){)

|

|

(7656

A
1.0008

10156
!

s}

Diameter A

Nom Max Min Nom Max

3312 03129 13126 0500 0.520

0.500 05005 (15007 0750 0770

750 07506 0.750% 1000 1.020

1000 10007 1.0004 1375 1395

1.375 13760 1.3756 1750 1770

F.750 0 LR LU50R 2250 2279

$1.3906
o
(17500

2250 22515 22510 2750 2770

1515

0765

1015

1390

1765

Body
Diameter

nside . T e

Finished

07518 07515

3312
0.500
3750

Q
v
2
°
T
e

047

‘ Head
Diam. E

11625

10018 10015

13772 13768

500
3750
$.006
1.375
1.750

0.500
0 750
1.000

2265

17523 1519

~

~i

o
o

1000
1.37%
1750
7125
2.500
3.000

0.062

0.094

1.125

1.500

Head Thick.

0.094

0.094

0425

2094

1094

0.12%

2.875

0.188

7188

1.188

Number

HE-32:5
Hi-32-8

>

HE-485
Hi-48-8
144812
Ht.-48-16
HE-48-22

HL-48 28

Hi-£4-8

Hi-64:12
Hi-64-16
Hi-64-22
HL-64-28

HL-88-8

HL-8812
Hi.-88-16
H1.-88-22
HL.-88-28
HL-88-34
11.-88-40

HE-112-12

Ht-112-16
HE-112.22
HE-112-28
HE-112.34
Hi-112:480

Hi. 14416
Hi-144-22
114428
Hi. 14434
Hi- 14446
Hi-144-48

Hi-176-22
17628
Hi-176-34
HL-176-40
HL-176-38

Hi-64-34

A-71

All dimensions are in inches.
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TABLE C.8.2 Headless-Type Press Fit Wearing Bushings Type-P

Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

Range
of
Hole
Sizes
A

up 1o and
including

0.0630
1o
0.0995

0 1015
ife}
01405

0.1406
1o
0.1875

0.1890
to
0.2500

0.2570
to
0.3125

0.0135

0.0625

Body Diameter B

SOBEEL g : ' R Body

_ Unfinished  Finished | opath Radius
Nom Max  Min Max Min C D Number
0.250 P-10-4
. - 0.312 P-10-5
D156 0166 0161  0.1578 0.1E75 0.375 0.016 P06
0.500 P-10-8
0256 P-13-4
0.312 P-13.5
0203 0213 0208 02046 02043 0375 0016  P136
0.500 P-13-8
0.750 P-13-12
1.250 P-16-4
312 P-16-5
0250 0260 0255 02516 02513 0250 0016 P166
3500 P-16-8
0.750 P-16-12
0.250 P-20-4
0312 p-20-5
i : : i :375 : pP-20-6
0312 0327 0322 03141 03138 0500 1031 P.30.8
0.750 P-20-12
1000 p-20-16
0.250 P-26-4
0.312 p-26.5
0.375 P-26-6
i ; . G L s P-26-8
0406 0421 0416 04078 04075 0 750 0.031 P.J6-12
1000 P-26-16
1375 P-26-22
___________________________________________________________ im0 poen
0.312 P-32-5
0.375 P-32-6
3:500 P-32-8
0500 0520 0515 05017 05014 0750 0047 P-32-12
1.000 P-32-16
1.375 P-32-22
1.750 P:32-28




Appendix C.9 WOODRUFF KEYS £-T3

C.9 Woodruff Keys

Keys and Keyseats

«— HUB LENGTH i B/2 APPROX

)

o VY~ PARALLEL \k]

lt—vv-- ~.-vv*'~——a—~4

GIB HEAD TAPER

e HUB LENGTH-T—WL le—— HUB LENGTH wk
T~

1 '/)/
4 4
] I
PLAIN TAPER ALTERNATE PLAIN TAPER
Plain and Gib Head Taper Keys Have a 1/8" Taper in 12"

TABLE C.9.1 Key Dimensions and Tolerances

| TotmANe T o
| . . W w | Belekeh
% 2 +0.000 - 0.002 +0000  -0.002
t Bar Stock 3 1 +0.000  ~0003 +0.000 - 0.003
? 11 2% +0000  -0.004 +0.000 0004
' Square 24 35 $0.000 -~ 0.006 +0000  ~0.006

| R . e m |  aa
| Keystock 1% 3 +0.002  -0.000 F0.002  ~0.000
v ; 3 31 +0.003 0000 +0003  ~0.000

L .................................. : f . = e e

@ 2 13 +0.000  ~0.004 4+0.000  ~0.004
| Bar Stock 13 3 +0.000  -0.005 10000 ~0.005
; : 3 4 40.000 0006 +0.000 - 0.006
[ Rectangular 4 6 10000 -0.008 +0.000  ~0.008
| b 7 +0.000  -0.013 +0000  ~0013

e i e
Keystock g 3 L0002 -0.000 £0.005  -0.005

................. o . i s el
e .. 15 £0.001 0000 +0.005  ~0.000
Taper :;atlxgr:ro(:':e':te::gular by 3 10002 -0.000 40005 - 0.000
3 7 $0.003 0000 +0005 0000

|

*For locating position of dimension H. Tolerance does not apply.
All dimensions given in inches.
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TABLE C.8.2 Depth Control Values (Three Values for S and T)

Parallel and Taper _
Parallel Tapet

Ng‘r::?ta! Square Rectangular Square Rectangular Square Rectangular -

Diameter s S T T T T

(1430 ().445 0.560 0544 (3,535 0519
0:493 0.509 3623 0,607 0.598 0).582
0.517 0.548 0.709 0678 0.684 0.653
{1,581 0612 0,773 0742 0.748 0717
0.644 0676 0,837 0.806 0812 0.781
0844

o ale i~

o=

|

|

| 0.708 0739 0900 0 869 0875
’ 0771 0.802 0 964 0,932 0.939 0.907
| 0 796 0.827 1057 1.019 1.026 0.994
’ 1 0 859 0.890 1.114 1.083 1.089 1058
| 1

i

I

|

RS Yy ey s

Wt

|

ks 0]
o)

ot

0923 0954 1.178 1 146 1153 1121
0 986 1017 1 241 1210 1216 1.185
1049 1.080 1.304 1.473 1279 1.248
1112 | 144 1,367 1336 1342 1.311
1,137 1169 1455 1424 1.430 1.399
1.201 1.232 1518 1487 1.493 1462
1225 ‘

Juoo1= 35

?\}‘"4—‘!*’5

[~ joorw

1.288 1.605 1.543 1.580 1.518
1.289 1.351 1.669 1.606 1 644 1.581
1.352 1415 1.732 1.670 1707 1645
1416 1.478 1.796 1.733 1770 1.708
1479 1.541 1859 1.796 1.834 1771

ol

LN G

: X
s

s
o

1.542 1605 1.922 1.860 1.897 1.835
1.527 1.590 2.032 1970 2.007 1.945
1.591 1.654 2096 2034 2071 2009
= 1.655 1.717 2160 2.097 2135 2072

- lGA_[W? i

i

g
0]

ok 1.782 1 844 2287 2224 2262 2199
1 845 1908 2350 2288 2325 2263
1 909 1971 2414 2.351 2389 2.326
1.972 2.034 2477 2414 2.452 2.389
1.957 2051 2587 2493 2.562 2 468
2,021 2.114 2651 2557 2626 2532
2.084 2178 2714 2.621 2 689 2596
2.148 2.242 2.778 2.684 2753 2659
2211 2305 2.841 2,748 2816 2.723
2275 2 369 2.905 :

Ly
o

i Hinieiu m}vmhgga"um!_‘

A O

S S S A

2.33¢ 2432 2 968 2874 94
2.402 2 495 3032 2.938 3.007 2913
2.387 2512 3.142 3.017 3117 2992
2450 2575 3208 3.080 3.180 3.055
2544 2,639 3269 3.144 3.244 3.119
2577 2.702 3.332 3207 3307 3182
2.641 2.766 3.396 3271 337 3.246
2.704 2.829 3459 3334 3434 3.309

&

i

R R T
ey

W

NN N

it

O
Foy

9 !"'

WA W
B
o

o0}

All dimensions given in inches.
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Woodrunff Keys
and Keysets

Lt
+
KEYSEAT-SHAFT KEY ABOVE
SHAFT KEYSEAT-HUB
TABLE C.8.3 Keyseat Dimensions
Key
Above
Keyseat---Shaft : Shaft Keyseat—Hub
,,,,, - e et e
Nominal A R . £ B E
Size +0.005 +0.005 +0.002 +0.005
keyto. Ko = Mm May 0000 M Max 0005 Do 0000
202 X E 00615 0.0630 00728 0.250 0268 00312 00635 0.0372
2025 =K 0.0615 00630 0.1038 0.312 0.330 0.0312 0.0635 0.0372
3025 2= 00928 0.0943 0.0882 0312 0.330 00469 0.0948 0.0529
203 box 2 00615 00630 0.1358 0.375 0.393 0.0312 0.0635 0.0372
303 2% 2 0.0928 0.0943 0.1202 0375 0393 00469 0.0948 0.0529
403 $x 3 0.1240 (0.1255 0.1045 0375 0.393 0.0625 0.1260 0.0685
b 204 e L 00615 0.0630 0.1668 0.500 0518 0.0312 (1.0635 0.0372
| 304 2 3 0.0928 0.0943 0.1511 0500 0518 0.0469 00948 0.0529
404 gx 1 01240 0.1255 0.1355 0.500 0.518 0.0625 0.1260 0.0685
305 =% % 0.0928 0.0943 0 1981 0.625 0.643 0.0469 0.0948 0.0529
405 ix 2 0.1240 01255 0.1825 0.625 0643 0.0625 0.1260 0.0685
505 =X £ 0.1553 .1568 0.1669 0.625 0.643 00781 01573 0.0841
604 22 0.1863 0.1880 01513 0.625 0.643 0.0937 (01885 0.0997
P406 g% 3 0 1240 01255 0.245% 0.750 0768 0.0625 0.1260 0.0685
506 2 3 01553 0.1568 02299 0750 0.768 00781 01573 0.0841
606 2w 3 0.1863 01880 02143 0.750 0.768 0.0937 0.1885 0.0997
806 Fx g 0 2487 0.2505 01.1830 0 750 (768 01250 0.2510 01310
507 2% g 0.1553 0.1568 02919 0.875 0.895 0.0781 01573 0.0841
? 607 2% 0.1863 01880 0.2763 0.875 0894 0.0937 0.1885 0.0997
707 Sox 02175 0.2193 0.2607 0875 (0.895 01093 02198 0.1153
807 Px i (1.2487 0.2505 0.2450 0.875 0.895 0.1250 02510 0.1310
608 x| 0.1863 0.1880 (.3393 1.000 1020 00937 0.1885 0.0997
708 = x 1 0.2175 0.2193 03237 1.000 1.020 01093 02198 0.1153
808 1 (1.2487 0.2505 0.3080 1.000 1.020 0.1250 0.2510 0.1310
1008 2% ] 0.3111 0.3130 0.2768 1.000 1.020 0.1562 (0.3135 0.1622
1208 21 03735 03755 0.245% 1.000 1.020 0.1875 0 3760 0.193%
609 =% 13 0.1863 0.1880 03853 1125 1.145 0.0937 0.1885 0.0997
709 £ox 1g 0.2175 02193 03697 1125 1.145 0.1093 02198 0.1153
809 o1 0 2487 0.2505 0.3540 1125 1.145 0.1250 0.2510 0.1310
1009 27 13 03111 0.3130 0 3228 1.125 1.145 0.1562 0.3135 0.1622
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A — B—
+0.000 +0.000
=0.010 -0.010
s e /\ /\ e
~ W , . Wi
} 4
¢ N )
—t
F F—
FULL RADIUS TYPE FLAT BOTTOM TYPE
TABLE C.9.4 Woodruff Keys
! Actual Height of Key
Non‘inal Length F R L A S L A A, B R R R D ................... Distance
Key Key Size +0.000 e e e e Below
: -0.010 Max Min Max  Min  CenterE
0.248 0109 0104 0.109 0.104 =
2025 kX 0311 0.140 0.135 0.140 0.135 =
3025 5 X 0311 0.140 0.135 0 140 0.135 =
203 X3 0.374 0.172 0167 0172 0.167 -
303 2 %2 0374 0.172 0.167 0172 0.167 5
403 2 0.374 0172 0167 0.172 0167 =
204 3 (0.491 0203 0198 0.194 0.188 =
304 2 x1 0491 0.203 0.198 0.194 0.188 &
404 Fxd 0.491 0203 0.198 0194 0 188 &
| 305 % g 0612 0.250 0.245 0.240 0.234 T+
405 ix g 0.612 0.250 0245 0.240 0.234 e
505 S22 0.612 0.250 0.245 0240 0.234 1%
: 605 = X 2 0612 0.250 0.245 0.240 0234 *
406 gx2 0.740 0313 0 308 0303 0297 &
506 2% 2 0.740 0313 0.308 0.303 0.297 i
606 Bx3 0.740 0.313 0.308 0.303 0.297 gé-
| 806 3 %3 0.740 0.313 0.308 0303 0297 T
507 %2 0 866 0.375 0.370 0.365 0.359 i
607 2wl 0 866 0375 0370 0.365 0.359 Tk
707 < x £ 0.866 0.375 0.370 0365 0.359 =
: 807 Tx i 0.866 0.375 0.370 0.365 0.359 =
13
* 608 2% 0992 0438 0433 0428 0422 £
708 Lo 0.992 0.438 0433 0.428 0.422 +
808 Fxt 0.992 0438 0.433 0.428 0422 L
1008 =% ] 0992 0.438 0.433 0428 0.422 e
1208 2x1 0.992 0438 0433 0.428 0.422 =
! 609 2 x i 1114 0484 0479 0475 0.469 &
709 &% 13 1.114 0.484 0479 0475 0469 &
809 ;X1 1114 0.484 0.479 0.475 0 469 =
1009 =% 1% 1114 0.484 0479 0.475 0.469 =




Appendix C.10 STANDARD SHEET METAL GAGES A-FF

C.10 Standard Sheet Metal Gages

Gage Thickness ’ Weight per Sq Ft Gage
- e ... . S 255”9 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
11 125040, 3175 mm 5.000 th 2.267 kg 1
12 1094 in. 2.778 inm 4.3751b 1.984 kg 12
i3 0938 in. 2.383 mm 3750 b 1. 700 ky 13
14 0781 in. 1983 mm 31251 1.417 kg 14
15 07031 1.786 mm 2813 1h 1276 kg 15
16 0625 in. 1.588 min 25101k 1.134 ky 16
17 0563 in. 1.430 mm 2.250 Ib 1.021 kg 17
18 0500 in. 1.270 mm 2.0001b (1307 kg 18
19 0438 in. i mm 1750 th 0.794 kg 19
20 0375 in. 0.953 mm 1.500 b 0.680 kg 20
21 0344 in. 0.877 mm 1375 b 0.624 kg 21
22 0313 10n 0.795 mm 1250 b 0567 ky 22
23 2280 i 0 714 mm 1.125 b 0510 kg 23
24 0250 in. 0.635 mm 1.000 b 0.454 kg 24
25 0219 in. 0.556 mm 0.875 b 0.397 kg 25
26 0188 in. 0.478 mm 0.750 1b (.340 kg 26
27 0172 in 0437 mm 0687 Ih 0312 kg 27
28 0156 in. 0.396 mi 0.625 b 0.283 kg 28
29 0141 in. .358 mm 0563 b 0.255 kg 29

30 0120 in. 0318 mm 0.500 0.227 kg 30
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C.11 Structural Shapes and Sizes

Structural Steel Shapes

Structural steel shapes are manufactured in a wide variety of
shapes, sizes and weights per linear foot. Steel mills roll
these sections in six basic steel materials. The following are
most common materials.

American standard beams (S)  Generally called I-beams be-
cause of their resemblance to that capital letter. Used as
columns and struts.

American standard channels (C)  Used as struts and in
trusses when light loadings are required. They are often
found in steel platforming load-bearing members.

Wide-flange shapes (W) Used as both beams and columns
and furnished with constant-thickness flanges.

Miscellancous shapes (M)

Structural tees (WT, MT, and ST) Made by splitting S, W,
and M shapes, usually at mid-distance of their webs. Most

Similar in shape to W shapes.

Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

structural steel fabricators order S, W, and M shapes and cut
the webs themselves to form tees.

Angels (L) Used for struts, platforms, to add framing
strength and for many other items. They have two legs set at
right angles to each other. These legs may be equal or
unequal widths.

Flat bars (Bar) Have a rectangular cross section, and are
rolled in many widths and thicknesses, but widths are
normally limited to 6” or 8" depending on the thickness. If
wider bars are needed, a sheet of plate is cut to form it.

Plate (PL or PL)  Rectangular in cross section and comes in
varied widths and thicknesses, but in larger pieces than bars.
Plate widths start at 10" and are rolled up to 200" wide
depending on thickness. Lengths are as long as shipping will
allow.



Common Structural
Steel Shapes Used
on Pipe Supports

Appendix C.11  STRUCTURAL SHAPES AND SIZES
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Giraphic Representation

¥
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C.12 Fits and Tolerances

The types of fits may be described briefly as follows:

RC 1 Close sliding fits  are intended for the accurate loca-
tion of parts that must assemble without perceptible play.

RC 2 Sliding fits  are intended for accurate location but
with greater maximum clearance than class RC 1. Parts made
to this fit move and turn easily but are not intended to run
freely, and in the larger sizes may seize with small tempera-
ture changes.

RC 3 Precision running fits  are about the closest fits that
can be expected to run freely. They are intended for preci-
sion work at slow speeds and light journal pressures, but are
not suitable where appreciable temperature differences are
likely to be encountered.

Appendix C STANDARD CATALOG PARTS AND REFERENCE MATERIALS

RC 4 Close running fits  are intended chiefly for running
fits on accurate machinery with moderate surface speeds and
journal pressures, where accurate location and minimum
play is desired.

RC 5 and RC 6 Medium running fils  are intended for
higher running speeds or heavy journal pressures or both.

RC 7 Free running fits  are intended for use where accu-
racy is not essential or where large temperature variations
are likely to be encountered or under both of these condi-
tions.

RC 8 and RC 9 Loose running fits are intended for use
where wide commercial tolerances may be necessary, together
with an allowance, on the external member.



TABLE C.12.1

Running and Sliding Fits

Appendix C.12 FITS AND TOLERANCES
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Nominal
Size Range, % g
Inches £ £
- nohes 5
Over To =3 O
0 - D12 0
345
p12 -pa O
15
024 - 040 92
€&
nao - ozt 928
075
071 - 119 93
095
199 197 M4
11
197 315 04
12
315 473 03
18
473 - 708 U6
18
709 - 9gs U8
20
985 1241 U8
73
1241 21575 10
27
1595 19ms 0 12
30
1969 3009 1
3009 4149 20
46
4140 5619 0 %%
57
56519 7639 30
1
76.39-100.9 10
90
1009 - 1319 54
15
1319 - 1719 60
140
1719 - 200 8.0
180

0.1

5%
315
0.65
2

.85

025
95

03
12
0.4
14
04
te
05
20

6

23
OR
26
0.8

6.1
25
75
30
9.5
4.0
120
543
1540
6.0
19.0
80
22.0

Class RC 1
Standard
Limits
Hole Shaft
H5 g4
+0.2 31
8¢ {325
02 - 1315
Q - 33
+0.2% 2.2
0 0.35
403 .25
() 0.4%
0.4 03
0 )55
+0.4 4
(8 (7
+05 o4
(93 - 7
4.6 05
0 - 04
1ty 7 0.6
1} S B
108 &
0 12
+0.9 08
Q 14
+1.0 1.0
Q - AT
410 S B
i} w0
1.2 - 1.6
[} - 725
+1.6 20
(33 = 30
28 2%
(8] 3
+25 =30
i w46
134 w40
5] oY)
+41) i)
(6} 75
+5.0 B0
0 =90
6.0 - 8.0
0 120

Limits of
. Clearance

Class RC 2
Standard

Limits

Hole Shaft
Hé6 g5 .
+ 0 =4 9.3
o SRy 3 3.95
4133 ~-15 3.4
9 35 142
i 04 - 0.2 05
0 - 045 15
+ 04 - .25 0.6
5} =058 17
+ 05 = 03 0.8
0] T
+ 06 -4 10
O - 0.8 26
107 - 04 2
0 19 21
9 - 05 14
5 -1 37
+ 10 BB A e
9] 1.3 42
492 .6 2.0
0 - 14 50
+ 12 Q 2.5
8} B 57
+:14 1 30
(] 20 6.6
+ 16 22 4.0
4] B &1
1 2.0 o E 510
8} 28 100
+ 25 e 6.0
G - 36 125
+ 30 25 80
0 45 15.0
+ 4.0 Y 100
) =8B 200
+ 51 5.0 12.0
b S 250
4 6.0 e 16.0
0 = 9} 32.0
4 80 = B0 180
& =310 3810
+100 80 220
0 ~12.0 480

Limits of
Clearance

Class RC 3

Standard

Limits

Hole Shaft
H7 f6
414 0.3

0} 5%
+ 05 - 04
0 =T
= (16 -5
i) 9
v 07 =06
& S h D
+ (18 =~ (08
b 13
+ 1.0 1.0
] 1.6
+oF2 12
® 19
+ 1.4 1
i) 232
436 <16
0 =26
1+ 1.8 2.0}
8} 3.2
4 20 ik
i} o
4+ 1.8 30
18] il
(53 R Y
+ 30 )
0 ST
+ 4.0 e
0 - 85
+ 50 80
0 Eaa
Ea =100
(o} =140
i 80 120
0 170
+ 100 e 0
[H 220}
v 8h 180
i =780
+16.0 w220
a #3220

Limits of
Clearance

30
&7
4.0
108
5.0
13.0
60
160
80
210

1.0
26.0
120
320
1.0
360
180
50 G
220
630

Standard
Limits
Hole Shaft
H8 f7
06 - 03

fh -7
+ 07 04
193 0.9
+ 09 05
0
+.1.0 06
1y 3
12 - 0.8
0 =
+ 16 e B
0 2.0
+ 1.8 2
Q0 - 24
22 st
0 - 28
: ey o
(] =37
28 w20
4] 38
+ 340 2k
0 45
35 v 30)
0 i b2
+ 40 40
0 6.5
50 w50
0 w8
160 - B0
0 =300
+ 80 - 80
(5} < 13.0
+ 30 100
) ~16.0)
+12.0 120
0 =200
1160 “16.0
0 260
20 180
0 <300
+2540 =220
b 380

Class RC 4

Limits are in thousandths of an inch. Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts. Symbols H5, g5, etc.
are hole and shaft designations in the ABC System.

Continues
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TABLE C.12.1 Running and Sliding Fits—Continued

, Class RC9

Class RC 5

Standard NGl
... Hmits iz Range,
 Hole  Shaft ~ Wches |
H11 o

Clearance




TABLE C.12.2

Locational Clearance Fits

Appendix C.12 FITS AND TOLERANCES

A-83

E
|

Nominal
Size Range,

. e
o =
o Q.12
0.12 - 024
(324 - 040
040 ~ 071
0731 - 119
1.18 1.97
1.97 315
315 473
4.73 709
709 985
9.85 12.4%
1241 1575
1575 1908
1968 - 3009
30009 - 414¢
4149 = 5619
56.19 76.39
76.39 1069
e - 1319
1219 - 1719

17182 200

00

b
13.0

193
16.0

Class LC 1
Standard

Limits

- 10.0
-0

~.9

10}
B0

Limi

ts| of
rance

Class LC 2
Standard
Limits
Hole  Shaft
H7 hé
08 w0

(83 .25
£ 05 4 1)
(b 1.3
+ 06 +0
-8 04
+ 07 + 0
] 04
+ 38 + 0
B - 05
RO E 0
-0 c0e
FOER A0
o] Y7
B i}
gy 9
+1te 0
=) 14}
18 4.0
0 1.2
2.0
Q 12
S S 2 e e 0
) 14
25 4.0
0 16
3 + £
-1} 2
4 )
i 25
by g
S0 i3
16 1 1)
24y g
jg <)
5} iy
+10 +.0
) R
412 + 0
-0 8
#1640
ti 10

26

41

. Clearance

Class LC 3
Standard
Limits
Hole Shaft
H8 h7
+ 06 +0
0 4
4 L7 Ey
) 5
1.9 £ 0

5} 0.6
+ 19 4+ 0
=) 07
$42 46}
0 08
+ 1.6 + 0
) i
.18 + 6
0 t2
22 4}
i 1.4
+ 2.5 g
B 8 16
+ 28 ¥
-0 18
4 3.8 4
-} 20
+:3.5 $0
133 i
+o4 +0
B T
45 £
i i3
i 6 10
=4 -4
+ 8 0
0 5
10 +o )
& &
112 0
iy -8
+ 16 E
-0 1)
120 +.0
-0 12
125 40
-0 =16

16

100

Class LC 4
Standard
Limits

i
Hole Shaft
H10 h8
+ Y6 0

0 1
+ 38+ 0
0 12
adadnagy
0 g
$o 280
0 16
+o3 8 Hn
b 70
4N D
0 w25
$o45 g
) 3
£ 50 0
0 25
e o0 e )
(9] A
+I0 B
i} - AE
+ 80 ¥ 0
0 i
HGE e 0
+100 8
) 6
$3120 + 0
Ry 8
+16.0 0 40
S0 10
200 40
+250 40

$30.0 ¢ 0
0 10

400 4D

+500 40
o B “ 30}
+600 ¢ O
S 40

Class LC 5
Standard
s § Limits
g 5 Hole Shaft
24 H7 g6
01 +o 414 0.1
075 -} 35
b5+ 05 - 315
395 o - 345
0.z i+ 0.6 2
1.2 8 426
025 4 37 - 0I5
3 [ 065
3 + 08 3
1 3 08
4 + 16 - 14
20 0 - 10
($3} S B -4
2.3 il 11
05 14 S
28 3] il
ir6 + 16 - 0e
32 0 - 1e
.6 1.8 =oA)f
6 0 1.8
07 20 0.7
393 1} 1.9
7 + 2.2 07
43 1y =24
0.8 + 25 08
49 1y - 24
9 430 = 0.9
59 0 Sindig
10 240 10
75 } 35
1.2 5.6 12
G2 0 - 47
1.2 &0 1.2
1.2 -0 5.2
14 180 -~ 4
14 4 b - 64
16 “10.0 16
176 (3] 16
18 #1120 ~ 18
218 S0 - 98
18 4160 - 18
27.8 0 =118

Limits are in thousandths of an inch. Limits for hole and shaft are applied algrebraically to the basic size to obtain the limits of size for the parts. Symbols H6, h5, etc.
are hole and shaft designations in the ABC System.

Continues
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Appendix C

STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.12.2 Locational Clearance Fits—Continued

Class LC 6 Class LC 7 Class LC 8 Class LC 9 Class LC 10 Class LC 11
o Standard o Standard “ Standard o Standard = Standard - Standard
5 g Limits ‘s 5 Limits % g Limits g Limits b § Limits % B Limits
w o i o e a-..u‘.u ﬂ —n—3 i R e
' E § Hole shaft 'E § Hole Shaft E 3 Hole Shaft E § Hole Shaft E § Hole Shaft E § Hole Shaft
i 2 U He f8 39 o e =S99 Hi0 d9 29 H11 0 29 pHn2 20 13
93 4+ 10 ~03 06 4+ 16 -06 10 + 16 - 10 25 4 25 = 25 4 4 4 4 5 +6 - 5
19 0. - 08 32 0 ~16 36 -0 —-20 66 - 0 - 41 12 =~ 0 - 8 17 - 0 o= 1
b4 412 S04 08 +18 08 12 % 18 ~12 28 4 30 = 28 A5+ 5= 45 ¢ 49 . ¢
23 70 41138 0 - 20 42 -0 24 76 - 0 ~ 46 145 b 95 20 0 13
05 4 14 - 05 10 #2210 16 422 16 30 + 35 < 30 5 4 6 5 Fosgiag
28 0 14 4s 0 2453 g 30 g7 Loy Limoag 0 11 75 0 16
06 + 16 - 06 12 +28 12 20 +28 -20 35 + 40 - 35 6 + 71 - 6 8 + 10 -~ 8
3200 16 56 D -28 64 -0 -36 103 - 0 - 63 20 - 0 13 28 0D o~ 18
8 320 - 08 .16 #.35 - 1B 25 435 25 A5 4 50D - 45 7 o+ 8 7 10412 - 10
40 0 =20 73 0 = 36 80 -0 45 13D o - 80 23 0 15 34 0o 22
10 4+ 25 - 10 20 440 - 20 30 + 40 530 5+ 6 5 8 1 8 124 16 12
5.1 0 26 85 0 - 45 95 -9 - 55 15 6 -89 98 0 18 44 0 28
12 430 -~ 12 25 445 - 25 40 445 40 6 4 7 6 W12 34+ 18 14
60 0 =30 190 8 - 85 115 g g0 978 0 105 34 g 22 53 - 0 - 32
14 4 35 - 14 30 4 850 30 50 £50 .50 7 49 o g 1Moo 14 11 16 + 22 16
7. 0 36 115 0 - B5 135 -0 - 85 21 0oy 39 0 25 6O~ -0 - 38
16 = 40 - 16 3% 4+ B0 -35 B 46 -6 8 410 8 12 4+ 16 12 18 4+ 25 - 18
81 0 41 138 0 75 16 0 19 24 0 14 44 0 o 28 €8 it
200 4 45 - 20 0 40 470 40 7 a7 e 10 +12 30 36+ 18 16 22 4 18 - 22
83 0 48 155 G 85 185 -~ 0 115 29 0 17 52 0 - 34 78 0 - 50
22 4+ 50 - 22 45 4 BO - 45 1 4.8 7 120 ¢ 40 L piian ey gy 28 + 30 - 78
W2 0 52 178 0o~ 85 0 12 32 0 20 B0 0 - 40 ag 0 - 58
25 460 0 285 50 494 -5 8§ ig g e 22 30+ 35 - 30
1260 60 00 0 e 23 014 37 D22 b6 0o 4430 (- 65
28 ¥ 60 - 28 50 +100 - 5 9 st -9 16 4 16 1625 435 - 28 35 440 35
128 0 68 210 o o1 25 035 42 0 26 75 g 50 195 0o 78
30 4 80 - 30 B0 <120 - 6 10412 1w 18+ 18 28 3B 28 40 3 50 - 4D
60 0 - 8D 260 013 3 0 18 50 0 - 30 88 0 58 140 g 90
IE L1000 035 F0 o160 T 12 416 w12 20 425 0n 3004 A0 A5 4 60~ 4n
185 0 - 95 330 - Qw17 38 £l 61 036 110 0 70 165 0 108
40 4120 40 80 4200 - 8 14 420 14 25 4300 - 25 40 % 80 o 40 B0+ 80 - 6O
240 2 X200 400 o 20 46 O 26 75 8 Lgs 140 (b} 90 220 8 140
45 +160 - 45 80 4250 -9 16 425 a8 304 4n 3 50 4+ 60 - 50 704100 - W
308 0 -145 530 o6 w28 57 s a3 95 B oo8s 170 OO 270 - B 170
50 4200 5 100 4300 10 18 £30 38 35 ¢ 50 3 50 s 80 50 80 4125 - 80
370 017 60D -0 30 68 - 0 =38 115 ) 0130 330 0205
6.0 4250 & 12,0 +400 0 =12 20 440 20 40 +.60 - 40 60 100 - 6l 90 4160 90
4700 022 ETD D g 85 L an 140 0 - 8 260 0 =160 410 - 0 250
70 4300 - 7 140 450D -4 25 485D .28 50 4+ 80 -BD 80 4125 80 100 4200 100
5700 0 =27 840 -0 =44 108 S0 =85 180 0 100 330 - 0205 500 0300
T0HAD0 T AL H600 14 25 460 28 500 4100 - 50 90 4160 - 90 125 £250 125
72000 =32 1140 -0 84 125 0 65 210 0 -0 410 230 625 0 375

Nominat
Size Range,
Inches
over T
b 0.12
012 - 024
024 - 040
040 - 071
071 118
119 - 197
197 315
315 473
473 - 7109
709 985
985 1241
1241+ 1575
1575 1969
1969 3009
3009 4149
4139 5619
56.19 - 76.39
76.39--100.9
1009~ 1319
13159 17119
1719 - 200




Appendix C.12 FITS AND TOLERANCES A-85

TABLE C.12.3 Locational Transition Fits

| Class LT 1 Class LT 2 Class 1T 3 Class LT 4 Class LT 5 Class LT 6
Nominal Standard Standard Standard Standard Standard Standard
Size Range, Limits Limits Limits Limits Limits Limits
Lo ‘EChes_ Hole Shaft Hole Shaft Hole Shaft Hole - Shaft Hole - Shaft Hole Shaft
| Qver To Fit H7 jsé Fit H8 js7 Fit H7 k6 Fit H8 k7 Fit H? né Fit H7 n7
0 g1z 010 04 4000 02 406 <02 S5 404 405 DES G040 065
o +0.50 -0 S 408 -} 2 s 0 005 400150 -0 (125
017024 =0.15 +085 4 O 15 -0 Z‘; $0.7 4025 - O.Fﬁ +05 406 0 & #0408
40,65 -0 S015 4098 -0 02 +02 0 0 103 #0200 33

S08  t06 +08 10 408 410
402 0 04 4020 -0 104

2 +0e 202 03 +09 403

o024 - 040 . o = . 5 i
4418 0 0.2 1.2 0 3

07 402 LR35 w10 2035 0 T07 ano 5 i
040 - 071 0.2 407 402 35 410 4035 09 0.7 409 1 2 AR o,
+0:9 -0 020 w135y 0 1135 s D 105 402 0 05

: 171 119 025 <08 4025 04 412 104 =1 +08 +1.1 =14 08 13
l +105 -0 ~1375 416 (i 14 0270 =0 <6 402 06
’ 119 - 197 0313y 403 05 #6405 13 410 s13 b7 21D 41T
I $ 130 20 =030 420 - A1 s £330 =0 #7403 -} 4007
; 197 - 315 =03 412403 e +1.8 406 5 12 +1h 20 11220

104 -0 +08 404 -0 #118

[ 7 7 4vs g 03 424 .0 0B

=040 +td 404 T 422 g Ad g 414 et T4 g 324

18 -0 04 429 0 n7 S04 w0 s100 w404 o0 st
| 473 .7ps DS +1R 405 08 425 .08 22 416 422 2B 415 428
{ + 23 -0} “5 0 433 et 1.8 +0.4 ) 1.2 A ) +17
| . D6 418 06 09 128 4NY SlE 418 126 931 418 437

709 985 ?

124 D 6437 +0.4 -0 =14 404 ) 414

’ 3 < “ g ¥ i PO ERRe s E R s 3} o

e za 06 420 406 10 430 10 26 420 426 =34 410 434
! 126 0 S0e 440 =0 ey +08 0 +14 406 3] +1.4
‘ S iae 07 427 407 -10. 435 410 ~300 +22 430 38 <27 438

+29 -0 7 Aads g 10 06 -0 1B e 0 + 16

5%75496‘9 =08 +25 408 12 440 412 18 325 427 +34 +25 434 43 225 143
g i E 433 0 08 482 o P20 423 -0 402 0 4z o407 0D 118 0T 0 18

Limits are in thousandths of an inch. Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the mating parts.
“Fit” represents the maximum interference (minus values) and the maximum clearance (plus values).
Symbols H7, js6, etc. are hole and shaft designations in the ABC System.




£-86 Appendix € STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.12.4 Locational Interference Fits

| Class LN 1 __ Class LN 2 Class LN 3
Nominal g Standard g Standard g Standard
SizeRange, % § Limits 58 Limits % & Limits
. Inches é ?‘:: Hole Shaft é fg Hole Shaft é 'g Hole Shaft
Over To oo £ H6 n5 o 1 H7 p6 o H7 ré6
0 s 012 0 + 025 +0.45 0 + 04 + 0.65 0.1 +.04 4 075
0.45 wail) +0.25 0.65 =0 + 04 .75 i b +:05
012 = 024 i + 0.3 +0,5 0 + 05 + 08 0.1 + 05 109
0.5 =0 +03 08 =0 + N5 0.9 0 1 06
024 - 040 0 + 04 +0.65 0 + 06 $1 0 2 + 06 Fi4
(.65 w0 +0.4 10 ) 4 06 12 =0 +.08
040 - 071 (} +:0.4 +0.8 0 + 0.7 o i B 0.3 + 0.7 S
0.8 “ 0 +04 1 =0 + 0.7 14 = 410
071 =~ 119 0 105 4 1.0 0 +.0.8 440 g 0.4 + 08 417
1.0 =0 +0.5 1.3 =4 4+ 08 17 =0 32
119 - 197 0 1+ 06 11 5 S 4+ 16 .4 1.0 2.0
1.1 - 0 +1.6 16 s ) + 10 2.0 ) 14
1.97 - 315 0.1 + 0.7 113 3.2 4 1.2 + 21 0.4 4082 +23
1.3 oy 40.7 2.1 s ) $:01 4 2.3 =0 P16
345+ 473 0.1 + 09 116 02 14 $ah 06 +.1.4 $.29
16 seidR 410 25 ) 16 29 s 20
473 - 709 .2 1.0 419 0.2 416 + 28 09 416 435
1.9 i) Foh 2.8 o) + 18 35 iy 42t
709 - 985 2 +%.2 $:2:2 02 418 4 32 12 318 4. )
2.2 o0 1.4 32 =) F2 0 42 i Y 4+ 30
985 - 1241 0.2 + 1.2 +23 0.2 + 20 + 3.4 15 120 447
2.3 = 0 +14 34 =) 4022 4.7 = 0 4+ 35
1241 1575 02 + 14 326 03 4 22 + .39 2.3 4 2.2 + 59
26 ) +1.6 39 Y 478 549 ) 4 45
1575 ~ 1969 0.2 s 1+2.8 0.3 425 + 4.4 2.5 + 25 4+ 66
28 way +18 4.4 Sty + 28 6.6 ) +50
19.69 - 3009 o 2:0) 5 33 + 55 4 g 4G
-0 55 w0 +.35 9 =0 47
30.09 4149 Fio2h 05 4 70 5 14 +115
=0 7.0 =g 1+ 45 115 ) 49
4149 - 56.19 1+ 3.0 1 BE 30 7 Fih +15
~ 0 9 - B + b 15 S0 +12
56.19 = 76.39 + 4.0 1 46 $11 10 1 6 420
) 11 ) + 7 20 i) +16
76391009 +50 1 4 8 + 14 12 + 8 425
w0 14 =0 8 25 = 0 +20
1009 + 1319 + 6.0 2 +10 418 15 410 431
w0} 18 0 412 31 =) +25
1319 -~ 1719 4+ 80 4 412 424 18 12 438
=0 24 ) 116 38 V() 430
171.9 - 200 +10.0 4 +16 +30 24 +16 150
= 36 =) 120 50 =0 + 40

Limits are in thousandths of an inch. Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.
Symbols H7, p 6, etc. are hole and shaft designations used in the ABC System.



TABLE C.12.5 Force and Shrink Fits

Appendix C.12  FITS AND TOLERANCES

A-87

i Class FN 1 Class FN 2 Class FN 3 Class FN 4 Class FN 5
.~ Nominal om Standard o8 Standard g Standard -3 Standard S Standard
| SizeRange, © § Limits ° 5 Limits ° 5 Limits ; S Limits ; g Limits
; Vb 2 dgo o all g bl g e L
t o E § Hole Shaft E G Hole Shaft  E §  Hole Shaft E 5 Hole Shaft
i - - R -l -t
i Over To £ H7 s6 £ H7 t6 £ H7 £ H8 V4
I 0 012 404 +0 85 073 0.4 03 P06 e
! 0 06 095 0 13 -0 £ 00
L Dt2-n2 +05 110 04405 L1205 U ADF 4 12
{ -1} 417 1.2 3 R 1.7 =3 +o12
1 24 340 006 +1:4 3.6 +0.6 +16 5 409 4 2.3
{ =0 10 16 0 £ 20 -0 414
040 - 056 0.7 1.6 0.7 $007 0+ 1.8 06 +10 0 4+ 23
; ) 412 18 <0 414 23 o) 416
i
; 056 - 071 0.7 $16 0.7 17 18 G& 4t 428
g 40 w12 1.8 Boooo 14 75 g + 18
5
l 7Y~ 095 408 +19 J.8 A8 140 112 403.0
: -0 w14 b ) 416 30 0 v 22
I ER5 g 3 B $:1:2 0.6 $418 418 o8 +0.8 102 10 +08 43 1.3 112 133
| 12 =0 +0.8 1.9 A} 414 2.1 0 + 16 %3 -0 +o1e 33 1 25
# 119 158 g3 T8 + 1.3 0.8 + 16} +2.4 1.6 + 1.8 128 15 15 130 14 16 + 40
i 13 k) 09 2.4 e 118 26 =0 +20 3.1 6} g 4.0 19} P30
158 187 .4 +0.6 14 ne + 1Y +24 1.2 E e $28 18 1.0 {34 24 +1.6 5.0
i 14 w0 10 24 0 vhE 28 0 v 22 34 0 4 2® B0 3 = A0
[ T 6 407 418 (8 112 327 13 12 {37 2.3 +12 oy 32 1.8 1 6.2
; 1.8 =6 413 2.7 4} + 2.0 32 ) Figh 4.2 ) 4035 62 )] 5.0
]
f 256315 07 037 19 143 412 29 1.8 S +37 28 412 Fo g &7 +1 B 72
¢ 19 ) 454 19 ) +2.2 37 ) 130 4.7 () B .2 (3} i B0
E 3 5egiaa 19 o] +2.4 14 +1.4 30 20 414 444 36 +1.4 89 4.8 2.2 + 84
; 24 e +1.8 37 ) +28 1.4 ) +::3:5 5.9 =) 4050 84 ) Ty
b
{394 473 14 0.9 +Z 6 16 +1.4 3.9 26 +1.4 49 4.6 1.4 69 58 v 22 9.4
2.6 v +2.0 3.9 e 430 29 -0 440 &8 0 + 6.0 9.4 b} o810
473552 1.2 10 429 19 +1.86 +4.5 3.4 +1.6 160 54 +16 P80 5 +2.5 X106
29 0 423 45 -0 35 6.0 0 + 50 80 0 +70 116 <) 4100
552 630 15 410 +3.7 2.4 1.6 A5 34 +1.6 B0 54 16 380 95 28 +i3 6
3.2 ) e 5.4 -i¥ 4.0 6.0 =i} AR &0 0y FoT 136 b 120
630 - 709 18 . 410 350 29 46 P55 44 . 416 470 B4 416 2 90 93 25 1136
35 b v & A5 By 45 T i} R 9.0 -0 80 136 0 120
L o709 7ee 18 s17 0 138 32 418 462052 318 4 82 720 418 am2 o 112 28 1158
| 38 0 30 R g e 700 102 0 90 158 i 140
i 788 - 886 2.3 1z 43 32 1.8 467 5.2 +1.8 4 812 g2 LB i 132 v 28 4178
| 4:3 0 v 35 6.2 3 +H ) 82 =) 7.0 112 1Y +100 158 () 4460
| 886985 23 w20 sas 40 P18 F720 620 418 920 302 +H8 132 131 428 4178
| 43 ap 35 .72 560 92 -0 SR RE2 . 0 41200 178 0 +160
|
9851103 78 +Yiz +4.9 41 420 w72 ey +2.4) 02 20209] $2.41 +33.2 5.0 +3.0 + 20000
49 1} 4443 72 = SEQ T2 i) 80 13.2 -0 w120 208 ) 1810
i

Limits are in thousandths of an inch. Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts. Symbols H7, s6, etc.

are hole and shaft designations used in the ABC System.

Continues
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TABLE C.12.5

Force and Shrink Fits—Continued

Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

30.09 - 3547
3547 - 4149
41.49 - 48 28
4828 - 56.19
56 19 - 6554

6554 ~ 76.39

7639 - 87279
87.79-100.9
1009 - 1153
1153+ 1319
1319 - 1522
1522 - 1719
1719 - 200

Nominal
Size Range,
... Inches
Over To
1103 ~ 1241
1241 1398
13.98 - 1575
15.75 - 17.72
1772 - 1968
1969 - 2434
2434 - 30.09

Class FN 1 Class FN 2 Class FN 3 Class FN 4
v B Standard w2 Standard % ¢ standard 5 g Standard
3 o Limits 2 o Limits o Limits 4 Limits
- g,_ X £~\§ g‘g é_‘g_ ...........................
EGS HMole shaft E§ Hole shaft E G Hole Shaft E § Hole Shaft

£ He £ w7 s6 £ H7 6 £ W

2.8 $o 020 54049 50 4+ 20 4+ 82 7.0 420 #1102 12.0 Fo200 04
4.9 -0 + 4.0 8.2 =) Fih0 1020 =00 + 9.0 15.2 -0
3.1 + 14 + 55 58 + 22 + 94 78 +22 + 114 138 + 22 4+ 1714
55 0 + 45 94 -0 80 4 =0 1100 174 - O 1+ 160
36 4o ¥4 R 58 + 22 + 94 > B S e 15:8 $02.2 040194
€1 0 454 g4 S0 o800 134 B 3120 194 i} 180
44 1+ 16 + 70 65 + 25 4 106 95 425 + 136 1.5 425 4216
7.0 b + 60 10.6 =) Q0 o136 = + 120 216 =1} 4200
44 +06 04 7.0 75 425 + 116 115 4 25 + 186 195 VIR I3E
70 0 4 6.0 116 ) + 10 1586 ] 4140 236 0 40220
€0 200492 9.0 #0300 4 140 150 38 0+ 200 22.0 430+ 270
92 i) 1+ 80 141 i) +120 200 ¢ + 180 2.0 0 +250
7.0 0200 +102 110 34y 60 Py A3 4220 27.0 F30 0320
12 -0 190 1680 =0 + 140 220 b 4 200 320 Q 300
7:5 +o25 we Mg o+ 40 205 0+ 40 +0275 310 40 5375
11.6 Y +10.0 2350 4180 278 ) +:2250 375 ) + 350
9.5 35525 +136 16.0 + 40 R e U R e (0 366 A0 4 435
136 00 #1200 2350 + 200 305 0 ¥ 280 435 19 + 400
110 i 3.0 +160 170 i+ 50 4 250 300 4+ 50 9+ 380 450 Lt R
160 <0 £14.0 0 250 S0 12200 380 (b + 350 530 0 + 500
13.0 430 0 1180 200 B0 42800350 0+ B0 430 55.0 + 50 4 630
180 kY +16.0 2810 iy 4250 430 ) 1400 63.0 (54 1+ 600
140 448 42058 240 0 4 60 4+ 340 390 = 60 4 490 G4.0 60 + 740
205 ) +18.0 340 8 4300490 153 454 740 -} IO
180 4 40 4245 290 4 60 4 390 440 60 + 540 740 4+ 60 4 84D
45 g 220 390 0 350 540 0 £ 500 840 04 800
23.0 + 50 #2844 32.0 + 80 + 450 20 4 80 1 650 8243 +:80 48950
280 -0 +250 45.0 s + 400 650 o] 1+ 60.0 954 0 4900
230 +.50° 4310 370 4 80 4 500 620 4 80 4750 0 920 + 80 3105
310 =y 42810 530 ~ ) + 450 750 & +70.0 105 o) 1100
24.0 a0 4340 400 0 #3100 o+ 860 A0 2100+ 80 110 +10.6 1178
340 -0 300 56w - + 500 860 i3 + 830 126 D 120
290 +.6.0 4390 SO0 4100 4 86 800 4100 4 964 130 A HEG 146
390 (8} +35.0 66 0 iRy 4600 %0 -0 4900 146 (53 + 146
3714 86 4550 580 4124 0+ 780 88G 4120 4108 148 $120 4168
200 0 +450 780 D i 7000 108 ) 100 168 3 4160
420 5 80 4550 6O +120 o+ 830 108 +12.0 4128 168 4120 4188
550 g 1500 88.0 sy + 800 128 (o] + 120 188 ey +170
50.0 + 100 +66 0 746 +16.0 + 30 124 +16.0 4150 184 +160  +210
66.0 =) 1600 100 0 190 150 oAy 1140 210 =) +200

of

Lim!ts

. Interference

~i
o

[
NG

RS e
~i— Ko
[N N

PR Yol

Wi o
& R
(S i)

Class FN 5

Standard

Limits
Hole  Shaft
H8 w7
PR
-0 20.0
435 4 242
40 +220

3500y
iy +
+ 40 4 305
0 4280
44328
) 300
+ 50 o+ 384
sl + 350
¥ 50 40 430
~ 0 4400
+ B8 4 540
<) + 500
6 4 840
(5] + 6.0
180 4 750
S 4 700
1480 '+ 830
Y L 8ir0
+ 300 4106
0 + 100
FT00 4126

-0 F20

+120 0 +148
0 1 144)
+12.0  +168
- + 160
4160 4120
S 4180
$160 1210
Ay +206
+200 4232
3 20
+20.0° 1262
- + 250
+25 9138
=) +300




TABLE C.12.6 Preferred Metric Hole Basis Clearance Fits

Appendix C.12 FITS AND TOLERANCES

A-8Y

Basic
Size
1 Max
Bin
1.2 Max
Min
16 Max
Mirr
2 Max
Min
25 Max
Mirt
3 Max
Min
4 Max
in
5 Max
Min
6 Max
Min
&  Max
hin
1 Max
Mity
12 Max
WA
16 Max
Misy
20 Max
Min
25 Max
Min
30 Max
Min
40 Max
Min
50 Max
M
60 Max
Min
80 Max
KAt
100 Max
Min
1200 Msax
Min
160 Max
Min
200 Max
Min
250 Max
Min
300 Max
Min
400 Max
M
500 Max
N

Loose Running

Hole

1.000
1.260
1.200

1 660
1.600
2080

2 000

2 560
2500
3068
3000
4075
4000
5075
5000
6.075
6.000
8039

& 008
10.090
10.000
12 110
12000
16110
16.000
20 130
20,000
25130
25.000
30130
30000
40160
40 008
50160
51000
63190
60000
8190
&3 DO
1M 2202
100000
1203220
126000
166 250
160000
200,290
200000
250290
253000
306.320
300 GO0
400 360
400000
500400
SO0 06

Shaft

2.880
1140
1080
1.54i)
1480
1910
1 880
2444}
2.380
2940
7 880
3930
3855
4930
4855
5931}
5855
7.4920
7.830
3920
9830
11.905
11.795
15.905
795
19.890)
19.760
24 830
24 760}
29.890}
29760
39 &80
39720
49,874
49.710
59 860
59 674
79 850}
79660
49830
94 610
119821}
119600
159790
154544
199 760
199.470
2493726
249430
293 670
299.350
399 600
394240
499 520
493120

O

Fit
).180

0060
0180
0.060
6180
060
018
0.060
0180
060
180
060
0220
2070
11.220
007
0220
2.070
0.260
0080
G760
0.080
0.315
) 085
0315
0.09%
0.370
011
037
0110
0370
1
i} 440
0.120
0450
€113
13524}
2140
0530
L1560
61
0170
0620
£ 180
3.710
02710
0.820
1h.240)
860

0 400

1.280)
0.480

Free Running

Hole
HY

1000

4330
4000
5.030
5000
630
£.000
8.036

& 000
10.036
1000
12.043
12 900
16043
16.000
210.052
20000
25052
25000
30.082
30 090
40 062
40.000
50.062
50 000
60074
60.000
&0.074
&0 000
100087
100,000
120087
28000
168 10
160000
200115
200000
250115
250 000
300130
303,000
4063140
403 000
500155
500.000

1.025

Shaft
a9

0.955
1180
1155
1580
1.555
989
1955

7 480
2.455
2.980
2955
3.970
3940
4970
4940
5870
5941}

7 960
71524
F.9640
9924
11950
11.907
15.950
15 907
19935
19.883
74.93%
24 883
29935
29.883
39.920
39 858
49 920
49.858
59.900
59 826
79 60
79.826
G99 880
95793
119 880}
119.793
159.855
159 755
193 830}
199.715
249830
249715
29931
299 680
399790
393 650

380

3020
0070
0.020
0.070
0020
D070
.02t}
.07
0020
3070
D020
3.090
1330
2.090
G830
209G
0030
4112
040
0112
0.040
.136
3056
3136
2.050
.169
G065
3169
0.068
0.169
0.065
0204
0.080
0.204
3 080
0.248
0,100
1).248
0 166
0294
0.120
.294
120
() 345
0.145
0.400
0170
3 400
0170
0.450
0190
(5490
0.210
0.540
230

Sliding

Hole
H8

10600
1214
1200
1.614
1600
2014
2600
2514
2500
3014
3.000
4418
4000
518
5000
6018
6.000
8.022
3.000
10022
10,000
12027
12.000
6027
16.000
20.033
20.000
25033
25.000
30.033
30.000
40 039
40,000
50.03%
50060
60 046
60.000
B0.046
&0.000
100 054
100006
170.054
120 000
160 063
160.000
200.072
200 000
2500072
250000
300.081
200 0G0
400 089
400.000
500097
5610 00

1.014

29494
2.984
3.994
3978
4990
4978
5994
5978
7987
7972
9987
9872
11.984
11.966
15984
154966
19.980
19.959
24 989
24 959
29.980
79959
39975
39850
49.975
49.950)
59970
59.940
79.570
75940
9% 964
99.929
119.964
119.928
159957
159.917
199 950
195904
249 950
249 904
299.944
299.892
399 938
399881
499.932

Fit

3.330

1006
.030
(3 306
0.030
.006
3030
0 006
Q030
0.006
0.030
0006
(.04
0.010
0.040
0t
(. 044
0016
G050
013
0056
0.013
G061
016
0061
0.016
G074
.02
0074
0.020
Q074
3024
083
0.025
089
1025
13 106
030
0106
2.030
125
31736
0135
1.036
1146
0043
0.168
(050
3 168
0.450
0.189
2.05€6
208
G062

(.228
(1068

Hole
H7

1.000
1210
1.200
161
16860

2 010
7000
251

2 500
34010
3.000
4.012
4000
5012
5.000
€012

6 000
&4915
&.000
10.015%
10000
12 018
12000
16.018
16000
200021
20.000
25021
25 000
30021
30.000
40.025
40 OO0
500025
50.000
GO.030
60 Jo0
80036
80.000
100.035
100 000
120035
120000
160040
1601 000
200046
200.000
250.046
250 000
3011052
300000
400057
400 000
500.063
500.000

1.0

Shaft
g6

0.992
1.198
1192
1598
HECE
1.998
1992
7498
2492
2998
2992
3996
3088
4996
4988

5 996
5988
7.995

7 986
9935
9986
11.994
11983
15 994
15983
19.993
19 980
24993
24.980
279.993
29 980
39.991
39975
49981
45975
59.990
59.971
79.990
79.971
95 988
99.966
119 988
119 966
159 986
159,961
199 985
199 956
249 985
249 956
299 983
299 951
399 987
399.94¢
499,980
499 940

(0998

Fit

Q018

G.002
3.018
0002
3118
0.002
0.018
0092
0018
0.002
0.018
0002
3024
0.004
0.124
0004
3024
.004.
0.029
G005
029
0005
0.035
0 006
0035
0.006
0.047
G007
3041
0.007
0.041
0 0G7
0050
0.009
0.030
009
059
0.010
0.059
0010
U6
0012
0.069
0012
0079
0.014
0.090
0015
€090
0.015
0.1
ooz
111
0.018

0.123
0020

Locational Clearance

Hole
H7

1.010
1000
1210
1204
1610
1 600G
2 10
2000
2510
2500
3010
2000
4012
4060
5012
5000
6072
6 000
8015
8000
10015
10000
12 318
12.000
16.018
16 000
20,021
20.000
25.021
25 0G0
30021
30000

40.025
40 000
50025
50000
60.030
60 000
80 013G
&0.00t
100.035
100000
120 035
120.000
160.040
160 000
200 046
200,000
250.046
250 000
300 052
300.000
400.0%7
400 000
500 063
500.000

Shaft
h6

3.994
1200
1.194
1.600
1 594
2 000
1.994

3.000
2994
4006
3992
5.000
4992
6.000
54992
8 000
7991
10.000
9 991
12 000
11,983
16.000
15.989
20000
19987
25.000
24987
30000
29987
40000
39.984
50 000
49 984
60.000
59.981
80 000
79981
100000
95.978
120000
119978
160.000
1549.975
200 000
199971
250.000
249971
300 090
292.968
400.000
399 964
500 000
499 960

1000 0016

Fit

£2.000
G016
0000
Q016
000
G016
0.000
2.016
3.000
G016
0.000
Q020
£1.000
Q020
©.000
6.020
£.000
0024
6.000
0.024
2.000
(1029
0000
0.029
3000
3.034
0 G00
0034
300G
0.034
0000
0041
0,000
0.041
0000
(049
.00}
0.049
0.000
0057
0.000
0.057
0.000
1465
0.000
0.075
3000
0075
0.0080
0.084
000
3093
0.000
0.103
3.000




A-90 Appendix C  STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.12.7 Preferred Metric Hole Basis Transition and Interference Fits

[ Locational Locational Locational

i Transition Transition Interference Medium Drive Farce
Basic Hole  Shaft Hole  Shaft Hole Shaft Hole  Shaft Hale  Shaft
Size H7 k6 Fit H7 né Fit H7 pé Fit H7 s6 Fit

3 Max 1010 1006 o0Dio 1010 1010 0006 1010 1012 oooda 1010 oo oo o
=024

M 1:000 1000 =0.006 = 1.000 1.004 -0.010 1000 - 1.006 -0012 1.000 1014 <0020 - 1000
12 Max 1.210 1206 2 0.010 1.210 1210+ 0.006 1210 0 1212 0004 1210 1220 0004 1210 ~0g
Mt 1206 1200 -0.006 1:200 1204 -0.010 1,200 . 1.206 ~,012 1:200 1214 0020 1200 20024
i 16 Max 1610 1606 - 0.010 1.610 1.610 . 0.006 1610 - 1612 0.004 1610 1.620 ~0.004 1610 S (008
E Mits 1.600 1600 +~0.006 1.600 1.604 -0.010 1600 1606 -0012 1600 1614 0020 1600 D024
2 Max 2010 2006 010 2010 2.010 - 0.006 2010 2012 0.004 2010 2020 ~0004 2010 =iong
Mit 2001 2008 0006 2000 2004 =018 2000 2006 0012 2.008 2014 00200 2000 0024
25 Max Z2.E10 2506 0010 2510 2310 2006 2510 2512 0004 2510 2520 0008 2510 =008
Min 2.500 2500 -0.006 2500 2,504 ~0.010 2.500 = 2506 -0.012 2500 2.514 -0.020 2500 ~ (024
3 Max 3010 2006 0013 3010 3010 - 0006 3010 3012 0004 3010 3020 0004 3010 ~H008
i 3.001) 3000 0006 30060 3004 D3 3000 0 3006 0012 3000 3014 0020 3000 2024
4 Max 4012 4009 D.0H 4012 4016 0004 40120 4020 12000 4.012 4027 0007 4012 =01
Min 4.000 4001 0009 3000 4008 0016 4000 4012 - 0020 4000 4019 0027 4000 =030
f 5 Max 501 000 0011 5012 S0t6 D094 E0tZ2 0 B0 0000 5012 50270007 0 5012 S0t
) Min 5000 5001 0009 5.000 5008 0016 5000 - 5012 k020 5000 5018 0027 . 5000 O30
6 Max 6012 6009 g0t 6.012 €016 0004 6.012 - 6020 0000 €.012 6027 0007 6012 S0
Min G000 6001 0009 €000 6008 0016 6000 B012 0028 6000 6018 0027 6.000 -0 031
i & Max . 8815 &G 0014 8815 8119 0008 8015 8024 0000 8015 8032 0008  8OIS 1013
E iR 100 &00% =01 . 8000 g1 0019 8000 - BO1E 0024 8.000 &02% 0032 8OO0 0037

E T Max o D 0ES 30010 0 0014 1001S 10019 00050 100150 10024 0 0000 10015 D32 0008 0 0S 10 U7 0013
t My 3000 16001 0010 1000 - 10010 0018 00D 30015 S0.024 0 3000 A0023 0032 1000 10028 0037
120 Maxo 120180 12012 007 12018 0 120230 0006 12018 0 12029 00000 12018 12039 0010 12018 12044 0015
Min 12000 0 12001 0012 12000 12012 00230 120000 12018 0029 0 12000 0 12028 038 12000 0 12033 0044

16 Max . 16018 - 18012 0017 16018 18023 0006 16018 16029 0000 16018 16038 0010 16018 16044 -D.01h
Mo 160000 0 16001 =0.012 16003 16012 10230 16000 I60I8 028 16000 18028 SOBE e N0 16033 0044

230 Mex - 20027 0 205 0 0019 20021 20028 0006 200021 200035 0000 20028 20048 0014 020021 Z0.054 0020
M 20000 - 200002 0015 2000 - 20015 0028 200000 20072 00350 20000 20035 0048 0 20:000 0 20041 0054

250 Max o 25021 0 25015 0 0019 - 2502 25028 0 0006 225001 350350001 25028 0 25048 00140 25021 0 25061 0027
Mty 250000 25002 R01E 25000 25015 0028 25000 25022 035 25004 25035 0048 25000 25048 -0 061

300 Maxo 300Z10 300150 G018 30021 30028 0006 300210 3003553001 300021 30048 <0014 30021 530081 0027
M 33006 30002 0015 30000 - 30015 0028 300000 30.022 0035 0 30008 . 30.035 0048 30000 30048 0.061

400 Max o 40025 0 40018 0 D023 40025 40033 0 0008 40025 40042 0001 40025 0 40059 D& 40025 0 40076 0035
Miy o AB000 T 4002 =) 018 - 40000 - 40017 0038 40000 40026 042 0 400D 40043 0052 40.000 0 40060 0076

[ 50 Max 5005 50018 D023 50025 50033 0008 50025 50042 0001 50025 50059 0018 50025 50086 0045
i Mine 50:000 500002 =018 S0 - BOI7 . -~ 0033 . 50000 50026 0042 50.000 50043 0059 50000 - 50070 0086
60 Mex o 60030 - 60021 D028 6B030. 60039 G010 B0.0%0) 60051 0002 60030 - BR072 0023 BRU30 : BOIINE 1057
N - 60000 @ 600z 0021 600 6020 =039 0000 60832 0051 S 8000 - BRO5E 0072 60000 - ERO8T 106

83 Max 80030 0 80021 Q028 8030 8039 0G0 80030 8DOST Q002 80030 8ODI8 0029 8D.030 82T 072
Mmoo 80000 = 80002 0021 8IROOG 8O UG G030 BOOOD. WIO32 0051 80000 - 80059 - 0.078 BROO0 - 80102 0123

100 Max 100035 100025 0032 100035 100045 0 0012 100035 100059 0002 100035 100083 0036 100035 100.146 - 0.089
Min 103000 100003 0025 3100000 100023 0045 100000 100037 0052 100000 100071 0093 100000 100124 0146

1260 Max: 120035 120025 G032 120035 1200045 0 00120 120035 120089 0002 120035 12000101 20044 120035 120166 0109
Min: 1200000 120003 =0.025 120000 120:023 0 -0D.045 120000 120037 0059 120000 - 120079 -0 101 120000 120.144 0166

160 Max 160040 160028 0037 160.040 160052 0 0013 160.040 160068 ~0003 160040 160125 0060 180040 160.215 0150
B 160000 160003 0R2& 16000 160027 0052 160008 160043 0068 160600 - 160100 025 168000 160190 5 215

200 Max 200046 200033 0042 200046 200060 0 0015 200046 200079 03004 200046 2000151 0076 200046 200265 - 0190
Min 200000 200004 =033 200000 - 200081 - -0.06 200000 200050 =079 2000000 - 200122 0 151 200000 200236 0265

2500 Max 250046 250033 0042 250046 250060 0 0.015  250.046 250079 (004 Z50.046 250169 0084 250.046 250.313 0238
Min 250000 250,004 0033 250000 250031 0060 250000 250.080 0079 250000 250140 - 6.169 250000 250284 0313

300 Mex 300.052 300036 0048 300052 300066 - 0018 300052 300088 ~0004 300052 300202 0118 200052 300382 0798
Min 306.000 300004 0036 300000 300.034 0066 300.000 300056 0088 300000 300170 0202 300.000 300.350 - 0382

400 Max 400057 400040 0053 400057 400073 Q020 400.057 400098 0005 400057 400 244 - 0151 400057 4DD471 -0 378
Min 400000 400004 - 0.040 4000000 400037 G073 406:000 400062 0098 400 000 4D Z08 0244 400 000 4000435 0471

500 Msx 500.063 0 500045 0058 500063 500083 0023 500063 500 108 0005 500063 500292 3189 500063 500580 - 0.477
Mire 503006 500005 ~0.045 500000 500040 - 2.080 500000 500068 0108 500000 500252 0292 500000 500.540 -0 580

1




Appendix C.12 FITS AND TOLERANCES A-9%

TABLE C.12.8 Preferred Metric Shaft Basis Clearance Fits
|

Loose Running Free Running Close Running sliding Locational Clearance
| Basic Hole Shaft Hole  Shaft Hole Shaft Hole Shaft Hole  Shaft
: Size Cc11 h1t Fit D9 h9 Fit F8 h7 Fit G7 hé Fit H7 hé Fit
x T Max 1120 1008 6180 1.045 1060 0070 1.026 1000 0.030 1012 1000 0018 1010 1000 0016
i Min 1.060 0.940 060 1020 G.975 0020 1 0ge 6990 G006 1002 1993 9002 100 0.994 0000

2 1200 0018 1.210 1.200 2016
02 1194 0002 1.200 1194 3000
€612 1ebe 0018 1010 1600 0016
602 1594 o002 1600 1594 0000
0

oy max 1320 1200 G180
Min 1260 1140 0060
16 Max 1720 160G 0180
Min 1660 1540 G060

g
245 1200 0070 1220 1200 0030 1

1175 G020 1.206 1190 0.006 1
45 1800 G070 1620 1600 U030 1
820 1.57% 0020 1 ene 1590 0006 i

oy
< TN

b

oo}

2 Max 2120 2000 0.1&} 2.045 2000 0070 2020 2000 0030 2012 2000 0018 2010 2.000 0016
: Min 2066 1940 G060 2020 1 2 1994 05002 2.000 1984 0000

1
975 0020 2.00e 1.990 (.006 2002
5

25 Max 2620 2500 0180 2545 2500 Q070 2520 2560 0.030 2512 2500 0018 2510 2500 0.016
Min 2 560 2440 4060 7520 2475 0020 2 506 2490 0006 2502 2494 3002 2.500 2.494 000D

3 Max 3128 300G G180 3045 3000 0670 3020 3000 0030 3012 3000 0018 3.010 3000 0ote
Min 3.068 294 0060 3028 2975 0820 3.006 2990 0.006 3.002 248984 0032 3000 29494 Q000
4. Max 4145 4005 0220 4080 4000 13090 4028 4000 5.040 4416 4000 3024 4012 4000 0.020
Miry 4070 38925 4070 4 038 2970 0030 4010 3988 0010 4004 3992 004 4000 3892 0000

5 Max 5145 5000 G220 5.068 5000 06090 5028 5000 0040 50te 5000 0024 5012 5000 0020
Bdin 5070 4975 0070 5030 4970 0030 5010 4.988 (G.010 5.004 4392 0004 5008 4992 0.000
Max 6 145 O 0220 6 160 65000 B03%0 6.0128 €000 11040 6.016 6000 0024 6012 6000 0.020

[Sil
Periitar}
o

Fop i

NN

Min 6074 925 G0 6 030 5970 0030 601 5988 0019 6004 5992 1004 6800 5892 0000
&  Max 8174 8000 G261 8076 8000 0112 8035 g000  UsD g 020 8000 0.029 8015 &000 0024
Mip 8 08y 7912 0080 8040 7964 0040 8013 7985 0013 8.005 7.991 0005 8000 7991 0000
1 Max o 10470 106 0260 10.076 0 10000 0112 0 10.03% 10000 8050 100200 10000 0029 10.015 10000 0.024
Min 30081 9910 (G0&Y 10040 9964 (040 10013 9985 03 10045 999t G005 12000 9931 0000

P12 Max 32205 12000 431% 0 12093 12000 0136 12043 12000 0061 17024 12000 0.03% 0 1708 12000 G029
i Min 12085 11890 0095 12050 11957 0050 12016 0 11882 0016 12006 11989 Dde 12000 $1.989 0000
16 Max 16205 TR0 0315 16033 15000 ©136 16043 16000 D061 16024 160040 0035 16018 16000 00729

U

fop

, Mt 1h 0S5 15890 4093 16050 15857 00%0 16016 15982 0016 16006 - 15983 (006 1E040 15989  .000
' 28 Max - 20240 20000 0370 20117 0 20000 0188 20053 20000 0074 204048 20000 0.041 25021 26000 0034
i Mip - 20118 19870 0110 20065 12948 0065 20020 0 19879 000 20007 0 19987 0047 20000 19887 G000
' 25 Max - 25240 25000 0370 Z5117 0 25000 0168 25053 25000 0074 25078 25000 0041 25021 25000 0034
Mg 25130 0 24870 9910 25065 24948 (U5 25020 24979 0020 0 25007 24987 (007 25000 24987 w0
I 300 Max 30240 30000 4379 30117 0 30000 0169 0 30453 30000 074 30028 30000 Q041 30021 30000 0.034
E Min 20110 29870 G110 30065 29948 0065 30.020 29979 0020 30007 29987 0007 30000 2998/ 0000
i 40 0 Max 40280 40000 0440 0 40142 0 40000 9204 40064 400040 0089 40034 40000 0050 40025 40.000 0041
! My - 4120 39840 11129 40080 39938 QU 40025 39975 0025 40003 39.98% 0009 40000 39984 0ovw

so50 0 Max o 50290 SOONG 04%) B0 14z SRO00C 0204 50064 SGD0C 0089  B0uU34 SD.OBG 050 0025 50000 0.041
l Min 50130 49840 0130 50080 49938 008> 50025 0 49975 0025 30009 49984 0003 50000 49984 0.000
EB0 Max 60330 GO0 0520 60374 BOOO0D 0248 60076 60000 0106 6040 60080 0059 6Q030 60000 0049
My - 612140 59810 D140 B0 100 55926 0100 G0O30 59970 0030 e00ig - 59981 0010 6000 55981 G.ALL
! Bax  80.348 80000 053¢ 80174 8ION) 0248 806 8000 016 BOG40 800U 0059 80030 80000 1049
i Mis 80150 798y 1RO &0 79926 0100 80030 0 79970 0030 80010 7998%t 4010 80000 79.881 (000
P08 Max 190390 100000 0610 106207 106000 0294 100095 10000G 0125 100847 100000 0068 100035 100000 0a57
; R 100170 96,780 0170 100120 99913 0120 100036 99965 1036 10G012 0 99978 0012 100000 93978 0000

o0
&

126 Max 120400 120000 0620 12007 1200040 0294 120088 120008 0125 120047 120000 G062 120035 120000 G057
Min 1200180 119780 0180 120120 119913 0120 120038 119965 0036 120012 118978 0012 120000 1198978 0000

160 Max 160460 160000 0710 160245 160000 10345 160106 160000 0146 160054 160000 0079 165040 160000 0065
Moy 160230 359750 230 160145 158900 0.145 160043 159960 0.043 180014 159975 D014 160000 152975 0000

200 Max 200530 200000 0820 200785 200008 0400 200122 200000 0168 200081 00000 DOSG 200046 200000 G075
Mis 200240 199710 0240 2080170 199885 0170 2000050 192854 00B0 200015 199971 0015 200000 189971 0.000

CO250% Max 250570 250000 0860 250285 235G 000 0400 250122 750000 0168 250061 250000 0.08%0 250046 250000 0.075
| Min 750780 248710 0280 250170 24988% 0170 250080 249954 0050 250015 249971 0015 250000 249971 Q000
{3000 Max 300650 300000 0970 300320 303000 0.450 300137 300000 0.189 300.069 200000 0101 300 300.000 0084
} Min 300330 299680 0.330 300190 299870 0190 30005 299948 (056 300017 799968 0017 300000 299968 0.000
400 Max 400 760 400000 1120 408350 400000 0490 400151 400000 0208 400075 400008 0111 408057 400000 0.093
Mi: 400400 399640 0400 400210 393860 0210 400062 399.943 0062 400018 393964 GUIE 400000 399.0964 10000

LOROG - Max 500880 S00000 1280 50038% 500000 0540 500165 500000 228 500083 500000 0123 500062 500000 0103
: Min 500480 492600 0.480 500230 499845 0230 S00068 493837 0068 500020 499960 0.020 500000 498960 0.000
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Appendix C - STANDARD CATALOG PARTS AND REFERENCE MATERIALS

TABLE C.12.9 Preferred Metric Shaft Basis Transition and Interference Fits

|

Basic

Size

1

16

&0

100
120
160
200

250

ok

o

Max
M
Max
Min

> Max

Mity
WMax
i
Max
Miiy
Max
Bin
Iax
Mty
Mix
Wity
Ma¥
i
Iiax
Nin
Max
Mir
Rax
Mis
Max
i
Max
Min
Max
Min
Ny
Min

Max
Min
Max
Miey
Max
i
Max
M
Max
Miiy
Max
Min
Max
Mie
Max
Min

Locational Locational Locational
Transition Transition Interference
Hole  Shaft Hole  Shaft Hole  Shaft
K7 hé Fit N7 hé Fit P7 hé Fit

1.000 1000 0.006 0.996 1.000°  0.002 0.994 1.000°  0.006
.990 1994 =0.010 0.986 0,994 -0.014 0984 0994 0016
1200 1208 0.006 1.196 1200 0.002 1.194 1200 0000
1191 1194 -0.010  1.186 1194 -0.014 1184 1184 006
1.600 1600 0.006 1.596 1,600  0.002 1.594 1600 0000
1590 1584 0010 1586 1584 0014 1.584 1594 0016
7000 2000 0O0E 1996 2000 0002 1994 2000 DONo
1.99¢ 1994 0010 1986 1994 0014 1984 14994 0016
2,500 2500 D006 2496 2500 D002 2494 2500 0000
2 490 2494 =0.010 2486 2494 0014 2484 2494 0016
3000 3000 0DO6  Z9% 3000 0002 2994 3000 0000
2990 2994 D010 2986 2894 0014 2984 24994 0016
4003 4000 0011 3996 4000 0 0004 3992 4000 0000
3991 3992 0009 3.984 34992 0016 3980 3892 0020
5003 SOD0 0011 4996 SO0 0004 4997 5000 0000
4991 4998 XOnNg 4984 49492 0016 498) 4892 0020
6.003 G000 D01t 5998 6000 D004 5992 6000 0000
5891 5492 0009 5984 5892 016 5980 5997 0020
8005 2OD0 0014 7996 800D 0005 7991 goon 0000
7990 799 o 7581 7991 s 78976 78991 024
0005 10000 0014 9886 10000 0005 8991 10000 G000
9991} G99F  ~GI10 2981 FO9F 0TS 9976 9991 X024
12006 12000 D07 11995 12000 0006 11988 12000 0000
11.988 11988 0012 FE9F7 11989 0023 0 11871 11989 0028
006 TA000 0017 15935 16000 0006 15989 16000 0000
15988 15889 0012 15977 15889 X023 15971 1H98% 029
20006 20000 D019 18993 20000 0006 19986 20000 0001
19985 19987 005 19972 0 194987 B U2R 19965 19987 0135
75006 0 25000 0019 24993 5000 0 0096 2488 25000 000l
24985 24987 (015 24972 24987 0028 24965 24987 1103%
30006 30000 0619 29993 30000 0006 2088 30000 D00l
29985 28987 - Odth 29977 0 79987 0028 29965 73987 0035
40007 0 AG000 0023 0 38992 40000 O0D8 39983 40000 00N
39982 0 39984 0018 39967 39984 0433 39958 39984 0042
50007 50000 0023 49997 50000 0008 49983 50000 0001
49682 49984 008 49967 49984 (033 48958 49984 -0.042
AO.0D9 60000 D028 59991 60000 0010 59979 OO0 0002
59976 89981 (021 59961 5998 <0039 BG40 5 88Y - 105T
QDODG  8UOND D028 79981 80000 00O 79879 &DODG Q002
F9979 0 79981 1021 79961 79981 D039 T79G4AL OO’ 0051
100010 100000 D032 89990 100000 D012 99976 100000 0002
99975 994978 -0R2S 99955 99478 0045 89941 99918 - DRY
120010 120000 0032 1319990 120000 0 0012 119976 120000 0002
119875 119978 0025 11908955 119978 0045 119941 119978 059
160012 160000 D037 159988 160000 0013 159.972 160.000 0003
159972 189975 008 1592948 159975 0087 158932 159975 0068
200013 200000 0047 199986 200000 0015 199967 200000 -00N4
199967 199971 033 1989940 199971 0060 199821 199871 1078
50015 250000 0 0042 248986 230000 0015 249967 250000 0004
249967 243971 0033 1499400 249971 0060 249921 2489971 0079
300016 300000 0048 299985 300000 0018 299964 300000 D004
299964 2994968 036 299934 205968 0066 299912 299968 - UORE
400017 400000 0 0052 399984 400000 0020 299958 400000 0005
399 960 359964 1040 398927 389964 0073 395002 395964 0098
SO0 018 500000 $058 489983 500000 0.023 499955 500000 0005
489955 490 960 - 0045 492920 499960 - 0080 499 892 499960 0108

Medium Drive

Hole
s7

986
11976
T 186
1A76
1586
1576
1.986
1976

7968

9983

3968
11.979
+1.961
15979
15.961
19.973
19052
14973
24.952

35 966
39941
49 966
43 941
59 958
59 028
79852
75922
95942
99907
119934
119899
159915
189875
199 885
199 843
249877
249 831
299 850
299798
399.813
399 756
498 771
499 708

Shaft
hé

1000
3.994
1200
1194
1600
1594
2 008
1.994
2.500
2484
3000
2994
4000
3992
5000
4992
6000
58492
& 000
7.991

10000
3991
12000
11.989
16000
15989
20600
19 987
25000
24 987
30000
19987
40 000
39.984
50,006
49,984
BOO00
59 981
80.000
79.981
100 000
99.978

120.000

119978

160 000

159975

200.000

199 971

2R 000

249 97

30B0.000

295 968

400 000

399 964

500000

499 961

Fit

“0.024

008

24
Sang
S04
-0
0024
~(008
1024
={r008
24
—F07
027
i
~(1027

007

=027
008
Y2
=008
0032
=010
~DU2Y
= 01D
~(}.039
“01H4
0048
04
D48
014
“.048
018
=3.059
“.018
61059
3023
072
0.029
0078
=036
41093

0.044

ST
060
3125
3076
) 151
(094
~3.169

D118

202
=151
3244
£ 189
w1292

15974
15956
19867
14946
24960
24939
29960
23 939
39949
39924
49938
45914
59924
59 804
79.909
13879
99 889
99854
119869
1319834
159825
159 785
199 781
199 735
249733
249 687
209 670
299618
399586
399 529
499 483
499 421

1000
0934
1200
1194
1600
1594
2.000
1994
2500
2484
3000
2994

4 000
3992
£000
4992
6000
5492
{600
7991
HEOUO
9991
12.000
11 984
16000
15989
20000
19987
25000
24 987
35000
29987
40000
39984
58000
49 984
B.000
59981
80 000
79981
100000
99 478
1200000
112978
TROO00
155975
200000
199971
250.000
249 971
300 000
299,968
400000
399 964
500 000
499 960

Fit
=012
028

~{r012
(028
012
3028
Q012
SN28
012
028
012
(3328
RO
3031

0031
01

913
0037
013
037

(1044
SR0s
1044

=054
027
=06t
=027
(061
~(.03%

1045
“).086
057
106

8218

<11 146
S0

S50
(1215
180
~0.265
{1238

~(3.382
<1378
-4
3477

311

3031

0015

QU220

076

T2

1089

~Diee

(1313
#0798

0.580
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