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STEEL FLANGE BoLT CHART

Cuss ey besa o Cuss
150 LB E4 x (valve) in some cases 300LB Table6 FxF
Dveren | Bours | BOTSEE Duvieren | Bourg | BOTSwE
1" 4 1/2- 13 x 1 3/4" 1" 4 5/8-11x21/2"
11/4" 4 1/2- 13 x 2" 11/4" 4 5/8 -11x21/2"
11/2" 4 1/2- 13 x 2" 11/2" 4 3/4- 10 x 2 3/4"
2" 4 5/8-11 x 2 1/4" 2" 8 5/8-11 x 2 3/4"
21/2" 4 a/8-11x21/7" 21/2" 8 3/4- 10 x 3 1/4"
3" 4 8/8-11x21/7" 3" 8 3/4-10 x 31/2"
4" 8 5/8-11x 3" 31/2" 8 3/4-10 x 3 1/2"
5" 8 3/4-10 x 3" 4" 8 3/4- 10 x 3 3/4"
6" 8 3/4- 10 x 3 1/4" 5" 8 3/4- 10 x 4"
8" 8 3/4-10 x 3 1/2" 6" 12 3/4- 10 x 4"
10" 12 7/8-9 x 3 3/4" 8" 12 7/8-9 x4 1/2"
12" 12 7/8-9 x 4" 10" 16 1-8x51/4"
14" 12 1-8x41/4" 12" 16 11/8-7x51/2"
16" 16 1-8x41/7" 14" 20 11/8-7 x6"
18" 16 11/8-7 x4 3/4" 16" 20 11/4-7 x 6 1/4"
20" 20 11/8-7 x 5" 18" 24 11/4-7x61/2"
22" 20 11/4-7x51/2" 20" 24 11/4-7 X 6 3/4"
24" 20 11/4-7x51/2" 24" 24 11/2-6 x7 3/4"
30" 28 11/4-7 X 6 1/4" 30" 28 13/4-5x81/2"
36" 32 11/72-6x7" 36" 32 2-45x91/7"
42" 36 11/2-6x71/2" 42" 36 2-45x101/4"
48" 44 11/2-6 x 7 3/4" 48" 40 2-45x10 3/4"
54" 44 13/4-5x81/7"
60" 52 13/4-5x 8 3/4"
72" 60 13/4-5x91/2"
84" 64 2-45x101/2"
96" 68 21/4-45x111/2"
108" 72 21/2-4 x 14"
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T-HEAD BOLTING CHART

AWWA C110
MECHANICAL JOINTS

NOM
PIPE NO. DIAMETER
SIZE BOLTS & LENGTH
D 2 5/8 X 3
3" 4 5/8 X 3
4’ 4 3/4X31/2
6" 6 3/4X31/2
8" 6 3/4X4
10" 8 3/4X4
12" 8 3/4X4
14" 10 3/4X41/2
16" 12 3/4X41/2
18" 12 3/4X41/2
20" 14 3/4X41/2
24" 16 3/4X5
30" 20 1X8B
36" 24 1X8B
42 28 11/4X6
48" 32 11/4x8B

TRIPAC FASTENERS IS A MEMBER OF THE AWWA AND HAS THE TECHNICAL
EXPERTISE TO ASSIST YOU IN SELECTING THE PROPER MATERIALS FOR YOU
NEEDS. CALL OR FAX FOR QUOTES, ADITIONAL INFORMATION, SPECIAL
ORDERS OR FOR TECHNICAL ASSISTANCE.
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FLANGE THICKNESS CHARTS

Steel Pipe Flanges For Waterworks Service

1257150
* Information extracted from * Table 4 may be used for valve
AWWA C207-94 thickness calculation in some cases
TABLE2 | TABLE4 | TABLES ANS| | TABLE 2 TABLE 3

MENFTE - (el No. BoLTs SLIP ON

SIzE SizE CLAsS CLAsS CLASS CLass | CLass | CuLAss
D E E FLANGE B B D

1 1/2 4 — — — 0.563 — - —

11/2 1/2 4 — — — 0.688 — - —
2 5/8 4 — - — 0.750 - - -

2 1/2 5/8 4 — — — 0.875 — - —
3 5/8 4 — - — 0.938 - - -
4 5/8 8 0.625 0.938 1.125 0.938 | 0.625 | 0.500 | 0.500
5 3/4 8 0.625 0.938 1.188 0.938 | 0.625 | 0.562 | 0.562
6 3/4 8 0.688 1.000 1.313 1.000 | 0.688 | 0.562 | 0.562
8 3/4 8 0.688 1.125 1.500 1.125 | 0.688 | 0.562 | 0.562
10 7/8 12 0.688 1.188 1.563 1.188 | 0.688 | 0.688 | 0.688
12 7/8 12 0.812 1.250 1.750 1.250 | 0.688 | 0.688 | 0.688
14 1 12 0.938 1.375 1.875 1.375 | 0.688 | 0.750 | 0.750
16 1 16 1.000 1.438 2.000 1.438 | 0.688 | 0.750 | 0.750
18 11/8 16 1.062 1.562 2.125 1.562 | 0.688 | 0.750 | 0.750
20 11/8 20 1.125 1.688 2.375 1.688 | 0.688 | 0.750 | 0.750
24 11/4 20 1.250 1.875 2.625 1.875 | 0.750 | 1.000 | 1.000
30 11/4 28 1.375 2.125 2.875 2.125 | 0.875 | 1.000 | 1.000
36 11/2 32 1.625 2.375 3.125 2375 | 1.000 | 1.125 | 1.125
42 11/2 36 1.750 2.375 3.125 2375 | 1.125 | 1.250 | 1.250
48 11/2 44 1.875 2.750 3.500 — 1.250 | 1.375 | 1.375
54 1 3/4 44 2.125 3.000 3.750 - 1.375 | 1.375 | 1.375
60 1 3/4 52 2.250 3.125 3.875 — 1.500 | 1.500 | 1.500
66 1 3/4 52 2.500 3.375 4.250 - 1.625 | 1.500 | 1.500
72 1 3/4 60 2.625 3.500 4.375 — 1.750 | 1.500 | 1.500
84 2 64 2.875 3.875 4,750 — 2.000 | 1.750 | 1.750
90 2 1/4 68 3.000 4.250 5.125 — 2.250 | 2.000 | 2.000
96 2 1/4 68 3.250 4.250 5.125 — 2.250 | 2.000 | 2.000
102 2 1/2 72 3.250 — 5.500 — 2.500 — —
108 2 1/2 72 3.375 — 5.500 — 2.500 — —
120 2 3/4 76 3.500 — 5.875 — 2.750 — —
144 3 1/4 84 4.125 — 6.750 — 3.250 — —
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FLANGE THICKNESS CHARTS

Steel Pipe Flanges For Waterworks Service

1257150
Nom No. BLIND FLANGES AWWA C110 | AWWAC153
PIPE |BoOLT SIZE el DUCTILE AND GRAY| DUCTILE IRON
Size CLass B | CLassD | CLASSE | |ron FiTTINGS |COMPACT FITTINGS
3 5/8 4 — — — 0.75 £.121in. 0.60 £.12in.
4 5/8 8 0.625 0.625 1.125 0.94 +.12in. 0.63 +£.12in.
6 3/4 8 0.688 0.692 1.313 1.00 +.12in. 0.63 £.12in.
8 3/4 8 0.688 0.805 1.500 1.12 +.12in. 0.70 £.12in.
10 7/8 12 0.688 0.947 1.563 1.19 +.12in. 0.75 +£.12in.
12 7/8 12 0.752 1.110 1.750 1.25 +.12in. 0.81 +£.12in.
14 1 12 0.835 1.127 1.875 1.38 +£.19in. 0.87 £.19in.
16 1 16 0.941 1.258 2.000 144 +.19in. 0.90 £.19in.
18 11/8 16 1.013 1.326 2.125 156 +.19in. 0.93 +£.19in.
20 11/8 20 1.108 1.442 2.375 1.69 +.19in. 0.96 +£.19in.
24 11/4 20 1.275 1.657 2.625 1.88 +.19in. 1.00 +£.19in.
30 11/4 28 1.530 2.003 2.875 2.12 £.25in. | 212 = .25in.
36 11/2 32 1.834 2.369 3.344 2.38 +.25in. 2.38 +£.25in.
42 11/2 36 2.084 2.725 3.789 2.62 +.25in. 2.62 +£.25in.
48 11/2 44 2.341 3.067 4.246 2.75 £.25in. 2.75 £.25in.
54 1 3/4 44 2.634 3.431 4776 — —
60 1 3/4 52 2.892 3.774 5.236 — —
66 1 3/4 52 3.139 4132 5.674 — —
72 1 3/4 60 3.399 4476 6.137 — —
250/300
Nom PIPE TABLE 6 ANSI SLIP ON BLIND FLANGES
SIZE olreies Jhile. Eobre CLASS F FLANGES CLAass F
1 5/8 4 - 0.688 —
11/2 3/4 4 — 0.813 —
2 5/8 8 - 0.875 —
2 1/72 3/4 8 — 1.000 —
3 3/4 8 - 1.125 —
4 3/4 8 1.130 1.250 1.125
5 3/4 8 1.210 1.375 —
6 3/4 12 1.310 1.438 1.316
8 7/8 12 1.310 1.625 1.316
10 1 16 1.500 1.875 1.534
12 11/8 16 1.630 2.000 1.730
14 11/8 20 1.940 2.125 1.938
16 11/4 20 2.140 2.250 2.139
18 11/4 24 2.250 2.375 2.294
20 11/4 24 2.330 2.500 2.401
24 11/2 24 2.690 2.750 2.799
30 1 3/4 28 3.150 — 3.419
36 2 32 3.460 — 4.017
42 2 36 3.810 - 4.450
48 2 40 4.500 — 4991
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ANSI GASKET DIMENSIONS

ANSI GASKET SIZE
CL 125/150
Flange RING RING FULL FACE FULL FACE
Size D oo D oo
2~ 23/8 41/8 23/8 6
21/2" 27/8 47/8 27/8 7

3" 31/2 53/8 31/2 71/2
4" 4 /2 687/8 41,2 9

5" 59/16 73/4 59/16 10
6" 6 5/8 83/4 65/8 11

8" 8 5/8 11 85/8 131/2
10" 10 3/4 133/8 103/4 16
127 123/4 161/8 123/4 19
147 14 17 3/4 14 21
16" 16 201/4 16 231/2
18 18 215/8 18 25
20" 20 237/8 20 27 1/2
24" 24 28 1/4 24 32
30" 30 343/4 30 383/4
36 36 411/4 36 48
42 42 48 42 53
48" 48 541/2 48 59 1/2
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WRENCH SiZE CHARTS

This chart may be used for

HEX Bolts & Nuts A307 Gr. A, Gr. 5,
ASTM F593/F594 Type 304 & 316

This chart may be used for

HEAVY Hex Bolts & Nuts A307 Gr. B,
A325, A193 B7, B8 (304), B8M (316) Stainless

BoLT AND NUT BoLT AND NUT
DIAMETER WRENCH SIzZE I WRENCH SIZE
1/4 7/16 0.4375 1/2 7/8 0.8750
5/16 1/2 | 0.5000
5/8 1 1/16 | 1.0625
3/8 9/16 | 0.5625
7/16 5/8 | 06250 3/4 1 1/4 | 1.2500
172 3/4 | 0.7500 7/8 1 7/16 | 1.4375
9/16 13/16 | 0.8125
5/8 15/16 | 0.9375 1 15/8 | 1.6250
- L 1og ) L1Ze0 1 1/8 1 13/16 | 1.8125
7/8 1 5/16 | 1.3125
1 1 1/2 | 1500 1 1/4 2 2.0000
1 1/8 1 11/16 | 1.6875 L 38 5 16 | 21g7e
1 1/4 1 7/8 | 1.8750
1 3/8 2 1/16 | 2.0625 1 1/2 2 3/8 | 2.3750
1172 2 1/4 | 2.2500 1 5/8 2 9/16 | 2.5625
1 5/8 2 7/16 | 2.4375
17/8 2 13/16| 28125 17/8 2 15/16 | 2.9375
2 3 3.000
2 1/4 3 3/8 | 3.3750 2 3 1/8 | 3.1250
2 1/2 3 3/4 | 3.7500 2 1/4 3 1/2 | 3.5000
2 3/4 1 1/8 | 4.1250
2 1/2 3 7/8 | 3.8750
3 4 1/2 | 4.5000
3 1/4 4 7/8 | 4.8750 2 3/4 4 1/4 | 4.2500
3 1/2 51/4 | 5.2500 5 oo | 2ea0
3 3/4 5 5/8 | 5.6250
7 = =5000 3 1/4 5 5.0000
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DECcIMAL CONVERSION CHART

FRACTIONS DECIMALS FRACTIONS DECIMALS FRACTIONS DECIMALS
1/64 015625 23/64 359375 45/64 .703125
1/32 03125 3/8 3750 23/32 71875
3/64 .046875 25/64 390625 47/64 7134375
1/16 .0625 13/32 40625 3/4 .7500
5/64 .078125 27/64 421875 49/64 .765625
3/32 .09375 7/16 4375 25/32 .78125
7/64 109375 29/64 453125 51/64 796875
1/8 1250 15/32 46875 13/16 .8125
9/64 140625 31/64 484375 53/64 .828125
5/32 15625 1/2 5000 27/32 .84375
11/64 171875 33/64 515625 55/64 .859375
3/16 1875 17/32 53125 7/8 .8750
13/64 203125 35/64 546875 57/64 .890625
7/32 21875 9/16 5625 29/32 90625
15/64 234375 37/64 578125 59/64 921875
1/4 .2500 19/32 59375 15.32 9375
17/64 .265625 39/64 609375 61/64 953125
9/32 28125 5/8 6250 31/32 .96875
19/64 296875 41/64 640625 63/64 984375
5/16 3125 21/32 65625 1 1.000
21/64 328125 43/64 671875
11/32 34375 11/16 6875
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INDUSTRY STANDARDS

MECHANICAL PROPERTIES ASTM & SAE HEAD

When strength requirements are moderate, low-carbon MARKINGS FOR BOLTS

steel is used. High-strength fasteners are made from
medium-high carbon or alloy steels and are heat treated

to develop desired properties. ASTM—A307 e Low or Medium Carbon Steel

GRA

O

Most fasteners are covered by specifications that define
required mechanical properties such as tensile strength,
yield strength, proof load and hardness.

e Tensile Strength. The maximum tensile stress in
pounds per sq in. which a material is capable of
sustaining, as developed by a tension test.

ASTM—A307 e Low or Medium Carbon Steel

A307 B GRB

¢ Yield Strength: The stress at which a material exhib-
its a specified deviation from the proportionality of
stress to strain. The deviation is expressed in terms
of strain, and in the offset method, usually a strain
of 0.2% is specified.

ASTM—A449 e Medium Carbon Steel
GRB Quenched & Tempered

¢ Proof Load: The point to which a material may be
stressed without evidence of permanent deforma-

tion. ASTM—A193 e Chrom-Moly Steel

GR B7 Quenched & Tempered
e Hardness: The resistance of a material to plastic
deformation. Usually measured in steels by the
Brinell, Rockwell, or Vickers indentation-hardness

test methods. ASTM—A325 e Medium Carbon Steel

Type 1 Quenched & Tempered
HEAT PROPERTIES

Heat treatment covers various techniques that may be
used to develop certain end-product characteristics.

Customary procedures for fasteners include; 18-8 * 3007 Series Stainless Steel

18 Chromium  game Material as T-304
8 Nickel

SROIORZI0

e Stress Relieving: A thermal cycle involving heating
to a suitable temperature, usually 1000/1200°F,
holding long enough to reduce residual stresses
from either cold deformation or thermal treatment,
and then cooling slowly enough to minimize the
development of new residual stresses.

ASTM&T 304 o “300” Series Stainless Steel
ASTM F593 e Either Marking May Appear

T-::lx04
F 593
CorD

e Annealing: A thermal cycle involving heating to and
holding at a suitable temperature and then cooling
at a suitable rate, for such purposes as reducing
hardness, improving mechinability, facilitating cold
working, producing a desired microstructure, or
obtaining desired mechanical or other properties.

e Case Hardening: A term descriptive of one or more
processes of hardening steel in which the outer ASTM—A193 e Solution Treated 304 - 304L

AST'V‘(;T 316 ¢ “300” Series Stainless Steel
ASTMF593 e Either Marking May Appear

. . X 8 X
portion, or case, is made substantially harder than Gr B8 Stainless Steel
the inner portion, or core.

¢ Quenching and Tempering: Quenching is a thermal
process used to increase the hardness and strength
of steel. Tempering improves ductility and tough- B8M
ness but reduces the quenched hardness.

ASTM—A193 e Solution Treated 316 - 316L
GR B8M Stainless Steel
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HEX BoLTs & NUTS

Hex Bolts UNC 2A ANSI/ASME B18.2.1 = UNC 2B ANSI/ASME B18.2.2 ]
ﬂﬂﬂﬂ“ ﬂﬂ“ﬂﬂﬂﬂwﬂ

—E
This chart may be used for MU
A307 Grade A, SAE J429, and ASTM F593 Type 304 & 316 Stainless d
E F G H R Lt (REF
NOMINAL SizE OR | Boby WIDTH ACROSS WIDTH ACROSS YT RADIUS THREAD LENGTH
BAsic BoLT DiA DiA FLATS CORNERS OF FILLET
For BoLT For BoLT
Max BAsiC | MAX | MIN Max MIN Basic | MAX | MIN | MAX | MIN LENGTH < 6 IN. LENGTH > 6 IN.
1/4 | .2500 [0.260[7/16 [0.438]0.425[0.505 | 0.484 | 11/64/0.188[0.150( 0.03 | 0.01 0.750 1.000
5/16 |0.3125/0.324|1/2 [0.500[0.484| 0.577 | 0.522 | 7/32 [0.235/|0.195| 0.03 | 0.01 0.875 1.125
3/8 |0.3750(0.388 (9716 [0.562|0.544{0.650 [0.620 | 174 |0.268[0.226| 0.03 | 0.01 1.000 1.250
7/16 |0.4375/0.452|5/8 [0.625[0.603| 0.722 | 0.687 | 19/64{0.316/|0.272| 0.03 | 0.01 1.125 1.375
1/2 0.5000(0.515[3/4  [0.750]0.725| 0.866 | 0.826 | 11/32/0.3640.302[ 0.03 | 0.01 1.250 1.500
5/8 [0.6250(0.642 [15/16 |0.938]0.906 1.083 | 1.033 | 27/64|0.444(0.378( 0.06 | 0.02 1.500 1.750
3/4 |0.7500(0.768 [1 1/8 |1.125|1.088[1.299 [ 1.240| 1/2 |0.524{0455| 0.06 | 0.02 1.750 2.000
7/8 |0.8750(0.895 (1 1.312{1.269| 1.516 | 1.447 | 37/64{0.604/0.531| 0.06 | 0.02 2.000 2.250
1 [1.0000]1.022|1 1/2 [1.500[1.450| 1.732 | 1.653 | 43/64{0.700/0.591| 0.09 | 0.03 2.250 2.500
1 1/8 |1.1250|1.149 |1 1.688|1.631| 1.949 | 1.859 | 3/4 |0.780/0.658| 0.09 | 0.03 2.500 2.750

1 1/4 |1.2500(1.277 |1 7/8 [1.875|1.812|2.165 | 2.066 | 27/32[0.876(0.749| 0.09 | 0.03 2.750 3.000
1 3/8 (1.3750|1.404 |2 2.062|1.994] 2.382 | 2.273 | 29/32(0.940/0.810] 0.09 | 0.03 3.000 3.250
1 1/2 | 1500 [1.531]|2 1/4 [2.250|2.175|2.598 [2.480 | 1 1.036(0.902] 0.09 | 0.03 3.250 3.500

Below 6”: 2x Dia. + 1/4 =T.L.
Above 6”: 2x Dia. + 1/2 =T.L.

b H fme et H, HHE{
' i R
1 \ s SR
Hex Nuts and Hex Jam Nuts ASTM A563/F594
F G H Hi RUNOUT OF BEARING SURFACE-FIR
HEX NUTS WITH HEX NUTS WITH
SPECIFIED PROOF SPECIFIED PROOF
NOMINAL SIZE OR WIDTH ACROSS WIDTH ACROSS THICKNESS THICKNESS LoADS LESS THAN s R
Basic BoLT DIA FLATS CORNERS HEx Nuts Hex JAM Nuts 150,000 Psi AND ALL| 150,000 Psi AND
HEX JAM NUTS GREATER
BAsic | MAX | MIN | MAX | MIN | BAsic | MAX| MIN |BAsiC| MAX | MIN MAX MAX
1/4 .2500 |(7/16 ]0.438|0.428] 0.505 | 0.488 |7/32 |0.22]0.21|5/32]0.164]|0.150 0.015 0.010
5/16 |0.3125(1/2 0.500]0.489| 0.577 | 0.557 |17/64]|0.27]0.25 | 3/16]0.195(0.180 0.016 0.011
3/8 |0.3750(9/16 |0.562]|0.551| 0.650]0.628 |21/64|0.33|0.32|7/32]0.227/0.210 0.017 0.012
7/16 |0.4375(11/16 |0.688]/0.675]| 0.794 | 0.768 |3/8 |[0.38/0.36| 1/4 |0.260|0.240 0.018 0.013
1/2 |0.5000|3/4 0.750]0.736| 0.866 | 0.840 |7/16 |0.44]0.42|5/16]0.323(0.302 0.019 0.014
9/16 |0.5625(7/8 0.875/0.861]| 1.010 | 0.982 |31/64|0.49|0.47 | 5/16]0.324{0.301 0.020 0.015
5/8 |0.6250(15/16 |0.938]|0.922| 1.083 | 1.051 |35/64|0.55|0.53 | 3/8 |0.387|0.363 0.021 0.016
3/4 |0.7500(1 1/8 [1.125]1.088| 1.299 | 1.240 |41/64|0.66]|0.61 | 27/6]0.446|0.398 0.023 0.018
7/8 10.8750|1 5/16|1.312]|1.269| 1.516 | 1.447 |3/4 |0.77]0.72]31/6|0.510/0.458 0.025 0.020
1 1.0000(1 1/2 |1.500|1.450] 1.732 | 1.653 |55/64/0.88/0.83 | 35/6|0.575|0.519 0.027 0.022
1 1/8 (1.1250(1 1.688|1.631] 1.949 | 1.859 [31/32/0.99|0.93 | 39/6|0.639|0.579 0.030 0.025
1 1/4 (1.2500(1 7/8 |1.875|1.812]| 2.165 | 2.066 |1 1.09]1.03 | 23/3]0.751(0.687 0.033 0.028
1 3/8 [1.3750(2 1/16|2.062|1.994| 2.382 | 2.273 |1 1.20]1.13 | 25/3]0.815(0.747 0.036 0.031
1 1/2 (1.5000(2 1/4 |2.250|2.175]| 2.598 | 2.480 |1 1.31]1.24 | 27/3]0.880(0.808 0.039 0.034
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